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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMmbl 10 (uU3MKe HampaBieHO Ha (QopmMupoBaHUe
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam o0ydeHusd (10 Kjaccam), MpeIaraeT NpUMEPHYIO MOCIEI0BATENbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka sBISIETCS CUCTEMOOOPa3yIOIIUM /711 €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeIoCTaBiseT HaubOoyiee SCHbIE OOpas3lbl TPUMEHEHWsS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronuxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JAaHHbIE M  HCIOJb30BaTh  HAYyYHbBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit denepanuu, peanu3yomux
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepera npocemienus Poccuiickoit @enepannu (MpoToKoJI OT 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyyenus Gpuankm:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJbI, PA3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTCpHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  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 ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

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

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3WKH, aHAIHA3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kjacce — 67 yacoB (2 yaca B Henenio), B 8
kiacce — 69 gacoB (2 waca B Henemo), B 9 kinacce — 102 gaca (3 yaca B HeJemio).

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



7a00paTOpHBIX pabOT U OMBITOB € YYETOM HHIUBUIAYAIbHBIX OCOOCHHOCTEH
OOyJaroIMXxcsl, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMblXx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EctecTBeHHOHAyuYHBId METOJl TO3HAHMS: HAONIOIEHHE, TOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPbl U MPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

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

Paznen 2. IlepBoHayasibHbIe CBEJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonaeiicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJKMBAHUEM YACTUI[ BEIIECTBA.
Jlabopamopnvie pabomul u onvimaul.
1. OnbITHI 110 HAOJIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
2. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEPUUM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.
Cuita Kak XapakTepUCTHKaA B3auMoAeHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS M CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroneHue MexaHU4eCKOTO ABUXKECHHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOrO ABUXKEHUS (IlIapuKa B )KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOW CHUITBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, JKMAKOCTEH U ra3os.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPABIMU TEJAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emau u armocdepHoe AaBiaeHue. [IpuuMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emud. OnbiT Toppudemu. M3mepenue atmochepHOro
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JleiicTBHE KUIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATyPhI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.

CooOmarotuecs CoCcy/bl.

['mapaBauyueckuu mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU

T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcCJOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimel.

1. HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CUIIBI, AEMCTBYIOIIEH Ha TEIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

S o

N

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3osnoroe mpaBwio» Mexanukd. KIIJ[ mnpocteix MexanusmoB. lIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHertmyeckas W NOTEHUHAIBHAS DHEPIHS.
[IpeBpalieHrie 0OJTHOTO BH/1a MEXAaHWUYECKOW SHEPTHH B IPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHUKE.



Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela
10 TOPU3OHTAIBHON MMOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPTHUH.

8 KJIACC

Pa3znen 6. TensioBble siBJeHUSI.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3Mepbl aTOMOB W MOJIEKYJ. OMNBITHI, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKUHETUUECKOU TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnnueckue u aMmopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KHHETUYECKOW TEOPHHU.
CmaurBaHu€ M KanWUISIpHBIE sIBJICHUA. TenIoBOe pacliupeHUe 1 CKaTHe.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHXKCHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
Temionepeaaya u COBEPIIICHUE paboThI. Buasr TEIUIONEePEeAAUM:
TETJIONPOBOJHOCTh, KOHBEKIIUS, U3IyUYCHUE.

KonmnuecTBo TeIIOTHL. YelbHAs TEIIOEMKOCThH BEIIEeCTBa. 1€IIo00OMeH H
TEIIOBOEC paBHOBECHE. YpaBHEHHE TeIuloBoro OamaHca. [lmaBiaeHue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenbHasi Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMochepHOTo
JTaBJICHUSL.

BnaxnHocTs BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEH CPEJIBL.

3aKOH COXpAaHEHHUSI ¥ IIPEBPAICHUS SHEPTUM B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

1. HabmrogeHue 6pOyHOBCKOTO JBUXKCHUSI.

2. Habmonenne nuddysumn.

3. HaOnronenue sBieHUN CMauMBaHUs U KaUJUISIPHBIX SBJICHUM.

4. HalOnroJeHue TemioBOro paciiupeHust Tel.



5. M3MmeHeHue naBieHUs raza Npu U3MEHEHUH OOBEMA M HATPEBaHUU WIIU
OXJIAJKICHUMU.

6. IlpaBuna nu3sMepeHus: TemMIeparypsl.

7. Bunel Temonepenayu.

8. OxJjaxjaeHue Npy COBEPIICHUH PaOOTHI.

9. HarpeBaHue npu coBepilieHUH paOOThl BHEITHUMHU CHIIAMH.

10. CpaBHEHME TEIIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaGnroneHnue KumeHus.

12. HaGnroieHue nocTosiHCTBa TeMITepaTyphl P IMJIaBJICHUU.

13. Mozenu TerIoBbIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimel.

1. OmnbITHI 110 OOHAPYKEHUIO JEHUCTBUS CUJ MOJICKYJISIPHOTO IPUTSIAKEHUS.

2. OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmnbITel 1O HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, JKUIKOCTEH U

TBEPABIX TEIL.

4. OmnpezeneHue AaBJIEeHUS BO3yXa B OJTOHE HITTPUIIA.

OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA KUIKOCTH

B TEPMOMETPUUECKOUN TPYOKE OT TeMIEPaTyphl.
7. HabGmionenve wu3MeHEHUsS BHYTPEHHEM »HHEpPruu Tejla B pe3yjbTare
TEeIJIoNnepeaur U padOThl BHEITHUX CHJI.

8. HMccrnemoBanue sIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOJHON H

ropst4er BOJIBL.

9. OmpeneneHne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  MpH

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHAPOM.

10. OnpenenieHne yaeabHON TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca HCHapeHusl.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeniesieHne yaeabHON TeIIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKIY TEJIaMH ).

Onekrpuyeckoe noJsie. Hanpsxk€HHOCTh siekTpudeckoro nosis. IlpuHomn
CYINEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.



DNEeKTPUYECKU TOK. YCIOBHS CYHIECTBOBAHUSI DJIEKTPUUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONMPOTHUBJIECHUE BellecTBA. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBUME  TOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHWE JJIEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINKY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.
DNeKTpoCcTaTHUEeCKast HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPSI0B.
[TpoBOAHUKY U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHune 31eKTpUIeCKOT0 HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar n MarasuH cOIpOTUBIICHUHN.
. B3anmoeiicTBre MOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUsI MOJIOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarautHoe nojue Toka. DJIEKTPOMarHur.
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20
21
22
23
24

25

. JlelicTBE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENh TOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS 3IEKTPOMATHUTHON HHAYKIIHH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HAIPABJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

. DIIEKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

OnpiThl MO HAONIONCHUIO DJCKTPU3ALMM Tel HWHAYKIUMEH U MpHU
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO MOJISI HA TPOBOJHUKH H
JTIADJICKTPUKHU.

COopka u npoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.
H3mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenue u perynmpoBaHUE HAMIPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CWJIBI TOKA, WIYLIETO 4YE€PE3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb 3JIEKTPUYECKOTO
COIIPOTUBIIEHUSI TNPOBOJHUKA OT €ro JUJIMHBI, IUIOLIAIA IONEPEYHOTO
CEUCHHUS U MaTepuarna.

[IpoBepka mpaBuna CHOXKEHUS HANPSHKEHUW TMPU  TOCIEIOBATEILHOM
COEIVMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Ji CWIbl TOKa MPU MAPAIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI AIEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO YEPE3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBUS TTOCTOSHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB IPU  HUX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJEUCTBUS
KaTYIIKU C TOKOM M MarHuTa OT CHJIbl TOKAa W HalpaBJEHUS TOKa B
KaTyIIKE.

N3ydeHne 1ercTBUS MArHUTHOTO TOJISI HA MMPOBOJIHUK C TOKOM.
N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.



20. OTIBITEL  TTIO HCCICAOBAHUIO SABJICHUA BHCKTpOMaFHI/ITHOﬁ HHAYKIOWUN:
HCCICAOBAHUC W3MCHCHUN 3HAUCHUSI U HanpaBJICHUA HWHAYKIHUOHHOIO
TOKaA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOe mpsiMoMHENHOE ABMKEHUE. CpellHssl U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckOpeHHOe TpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon m yactora oOpalleHus.
JIuHenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBmxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teio. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynbee Tena. M3menenue mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U padoThl. [loTeHIIManpHas SHEPTUs Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIIH. [loTeHIManbpHas s3Heprus cxxatou npyxkuHbl. Knnernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW HSHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabOnronenue nBM>XKEHMS Tela IO OKPY>KHOCTH.



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

Habmoienne MexaHn4ecKux SIBICHUH, MPOUCXOIAIINX B CHCTEME OTCUETa
«Tenexxka» mpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIDKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBHH.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU ITPU CBOOOIHOM IaICHUHU.
CoxpaHeHHe MEXaHUUECKON YHEPTHH MPU JABHKEHUU TeJla Mol JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

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

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCII0JIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe npmwxenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUIA: IEPHO/I,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka W BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CUJIBI TSHKECTU U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHnne nNpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.
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2. OmpeneneHue 4acTOThl M IEPHOJIa KOJIEOAHUIN NMPY>KMHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT MaccChl Irpysa.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJia KOJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KojaeOaHwmit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOIHOTO IMaICHHUS.
Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.
Hemoncmpauyuu.
1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie pabomul u onvimeul.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpsamonuHeHOE pacCIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTtuveckuii CBETOBO/I.

Xon nydei B coOuparorei JIMHse.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTMH3.

[TpuHuun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moxens riia3za.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
najIeHusl.
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2. W3ydeHue xapakTepUCTHK M300pakeHHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIia MPEIOMIIEHUs CBETOBOTO JIy4a OT yIJia
NaJIeHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlomyyeHue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO pacCTOSIHUSI U ONTHYECKON CHIIBI COOMparomeit
JIMH3BI.

6. OMBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.



7. OmBITBL IO BOCHPHUSTHIO I[BETA MPEAMETOB MPU UX HAOIIOJECHUM 4Yepe3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u minanerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NMorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HWszoromsl. PaanoaxtuBHBIE
npeBpaieHus. [lepron nomxypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsilOBOIO U MAacCOBOrO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TIOTIIOICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HaGmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUH.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HaGnroneHue CIUTONIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIYYCHHUS.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJIsI CUCTEMAaTHU3aIluu
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATENbHOCTH,
NPUOOPETEHHOTO MPU M3YUYEHHH BCEro Kypca (GU3UKH, a TakKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHYy M0 (u3uke i 0oO0ydaromuxcs,
BBIOpABIINX ATOT Y4EOHBII peAMET.

[Ipy U3ydYeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00eCneurBaeTcsl JOCTHKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO AECATEIBHOCTHBIM XapaKTep JaHHOTO pa3Jielia Pean3yeTcs
32 CYET TOrO, 4YTO OOYydYaKIIHUECs BBIMONHIIOT 3aJaHUs, B KOTOPBIX UM
MpeIIaraeTcs:



Ha OCHOBE IIOJNyUYEHHBIX 3HAHWW pAacro3HaBaTh M HAay4YHO OOBSICHATH
dbuznyeckue SBICHHS B OKPY>KAIOIIEH MPUPOJIE U MOBCEAHEBHOMN )KU3HU;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCTOJIBb30BAHUS PA3JIMYHbBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE ACTETUYECKHX KauecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4dyHOH JI0003HATENBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

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

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCIOPTE, Ha J0pOrax, C AJNEKTPUUECKUM M TEIUIOBBIM 00OpY/IOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPAKTHUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COLIMATIbHOM HAIMpPaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUINUYECKUX
3HAHUM;

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

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUA HAa NPUMEHEHUE (PU3NYECKUX 3HAHMM JUIs pEIlEeHUs 3a1ad B
00JIaCTH OKpY’KaIOIIEH Cpenabl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

e - OCO3HaHME TIJI00AJBHOIO XapaKTepa HKOJIOTHYECKUX MpoOJieM M IMyTed X

pelieHus;

e §8) amanTanuM K M3MEHSKOIMMCH YCJOBHSIM CONHMAJIbHON W NMPHUPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

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

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

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

e - IUIAHUPOBAHHME CBOET0 pPAa3BUTUSA B MNPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIBTATDI

B pesymbraTe OCBOSHHUS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Yy4eOHbIC  JICHCTBHS,  PEryJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(PHUKAIIUU, OCHOBAHUS JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJB30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIeHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

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

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

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

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3aJaBaTh BOIPOCHI [0 CYIIECTBY 00CYXk/1aeMOW TEMBbI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pEUICHHE 33Jayd M MOJAepiKaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TMCBMEHHBIX TEKCTaX;
MyOJIMYHO TIPECTABISATH PE3YJIbTAThl BEITIOJHEHHOTO (PH3UYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNiaTh pOH, OOCYXIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTasi KAYECTBEHHOTO Pe3yibTara Io
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIS pelieHus: GU3NYecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS)  PEe3yJIbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKHE  SIBICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUsS, pPABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYeCKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBieHus (audysus, TENMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBiCHUS TBEPABIMH TENaMU, XKUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKHE SIBIICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IUIaBaHHUE PbIO, pblYaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
dbuznyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TPABUJIO» MEXAaHHKH, 3aKOH COXPAaHEHHS MEXaHWYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4Y€HHOM (PU3NUECKON BETUYHHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 1O €T0 PE3YJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHHUS, BPEMEHM, MacChl Tea,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX H3MEpPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
YIPYrOCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO, YCIOBUMN
IUTAaBaHMsSI TeJl, YCIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4€OHOTO HCCIEAOBaHUA, CcoOHMpaTh YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOMUI] U TpadHKOB, JENaTh BHIBOJBI MO pe3ysibTaTaM
UCCIIETIOBAHMUS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAyS NPEIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYSCKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOrO HCIOJIb30BaHUs (PU3MUECKUX 3HAHWW B IOBCEAHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opMauun B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAyYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBI TIOHATUWHBIN ammapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJI, arpeTaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MArHUTHOE TIOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0mpOBOHOCTD, KOHBEKIIHS, W3JIy4YCHHE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHUI0O UX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWULIPHBIE SBJICHUS B IPHUPOJE,
KpUCTAJUTbI B mpupoiae, uznydeHue CoJHIA, 3amMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIECTBA, YJAElbHAsA TEIUIOTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAallliHbI, OTHOCUTEJIbHAS BIAXXHOCTH BO31yXd, JJIEKTPUYECKHM 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HAIPSHKEHHE, CONPOTHUBIIEHUE IPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyeCKuX BENIUYUH, HAXOIUTH (HOPMYJbI, CBSI3BIBAIOIIUE JTaHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHU
CTPOEHUS BEIlECTBa, MPUHLHUII CYNEPHO3ULUHU TMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
($U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEoOXoAuMble JUIsl €€ peuleHusl, MPOBOAUTh PacyéThl U CPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero oobéMa, TeMIepaTypbl, CKOPOCTH MpPOLECca OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJlM3allMsl MAarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA Ha MNPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA OJEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000py1I0BaHUs, OMUCHIBATH XO/I ONBITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATh M3MEPEHUs, CcOOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIUMCIISATh 3HAUEHNUE BEJINUMHBI,

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX ONUcaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJITMETP, CUETYMK JIJIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



NPUBOANTH  TNpPUMEpPHl  (HAXOOWTh HWHOOpPMAIMIO O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 OBEJICHUS B OKPYKAIOIIEH CpelIe;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJI30BATh MPHU BBITIOJIHEHUHN y4E€OHBIX 3aJaHUN HAy4YHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHUHHBIA amnmapar Kypca (PU3HKH,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3UUECKUX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUTh 3a BHINIOJIHEHUEM ILJIaHA JEUCTBUU U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCIICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPhl UCIYCKAHUsI M TMOTJIOIIEeHU, alib(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIbI, SiZIEPHAsi SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



T€Jl, PEaKTUBHOE JBUXKEHHE, KOJeOaTeIbHOE JIBUKEHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPHUPOJE:
MPUJIUBHI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OUOJIOrMUECKOe AECUCTBUE BUIUMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIYyYCHUNH Ha
OpraHW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a7adyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIIOIB3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBWKEHUH, YCKOPEHHE, NMEPEMEIICHHE, IyTh, YrioBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTrOCTHU, CHJIA TSKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHUIUAJIbHAS SHEPIHUsl CXKaTOU
NPYKUHBI, KHUHETUYECKAas DSHEpPrus, IOJIHAS MEXAHUYEeCKas SHEeprus,
NEepPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CUJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



OpHU SJACPHBIX PEAaKIUsAX, MPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

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

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alMChIBaTh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXKHO PEUIUTh TMPH TTOMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAMWTH OMBITHI MO HAOMIOACHWIO (U3MYECKHX SBICHUNA WIH
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE PacIpOCTPAaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4ECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEpPEHUS
(M3MepUTeNIbHOTO PUOOpPa);

IPOBOANUTH MHCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJMHBI HHUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



najieHusi): IUIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢usznyecKkux BEIMYMH B BUAE TaOJMI U TpaduKoOB, AeNaTh BHIBOIBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKECHMS, MEXaHHuYecKas pabdoTa M MOIIHOCTh, 4acToTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KECHHON MHCTPYKIIMH, BBIUYUCISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPJOE TENI0, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHusA (B TOM YHUCIE:
CHHMIOMETp, JATYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsI, paKeTa,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B IJIOCKOM 3epKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGOPMALKMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPYKAIOLIEH cpefie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



MyTH OTNpEAENICHUsI TOCTOBEPHOCTH MOJyYeHHON HH(OpMAIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOIOJHUTEIIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIOJTHEHUH yYE€OHBIX 33JaHUIl HAy4YHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILIEHHS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIN anmapar K3y4yaeMoro pasaena (U3HKM U CONPOBOXKIATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl 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
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 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
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [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 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Alaperine KuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 Armoceproe Aasaerie 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 8 9 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 22
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI 4 ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris > ! https://m.eds00.ru/7f416194
Hroro no pazgeny 12
O0600611eHne 3HaHu | 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 67 11



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 (CTpocHHe H CBOHCTBA BeLICCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 45 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' 1 X B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 IToCTOSIHHBIN 3TIEKTPUUYECKUN TOK 20 1 6,5 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 7 1 15
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 5
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
O0001eHne 3HaHUH 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 69 3 13.5



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

9 KJIACC

KounyecTBO 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. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX 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
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 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 ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [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 onTHYecKUE 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 aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 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
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

IHOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
[TporpamMMma paccuntana Ha 68 4acoB. B cOOTBETCTBHUM ¢ KalleHAapHBIM yueOHBIM IpadukoM u pacnucanuem MbOY

Kpacuomansrackoit OOIII 6yaeT peann3oBana 3a 67 4acoB 3a CUET COKPAIICHHS PE3ePBHOTO YPOKa

KoanuecTBo yacos DJIeKTPOHHbIE
JlaTa uudgposbie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue
Bcero U3yYeHUSs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ®dusuka — Hayka o npupoje. JAsneHus 1 1.09
npupopl. u3ndecKue sBICHUS '
Mexanndeckue, TeIIOBEIE,
2 ANEKTPUYECKUE, MATHUTHBIE, 1 2.09
CBETOBHIE, 3BYKOBBIC SIBIICHUSI
®u3nuecKue BEIUUUHBI U UX
3 1 8.09
M3MEpEHHE
Vpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPHU TOMOIIH
4 PATYPRLTID 1 1 9.09
JKUJKOCTHOTO TEPMOMETpA U AaTUYUKa
TEeMIEPATyphI"
EcrecTtBEeHHOHAaYUYHBIN METO
bu6mmorexa [IOK
5 no3Hanus. Onucanue GU3NIECKUX 1 15.09
. . https.//m.edsoo.ru/ff09f72a
SIBJICHUH C IIOMONIBIO MOJEIIEH
VYpok-uccnenoanue "[IpoBepka
TUTIOTE3bI: JAIBHOCTD TTOJIETA MIApPHKa
6 PHiE, 1 1 16.09

MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosble, yeM OoJble BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMbITHI,

7 OKa3bIBAIOIINE TUCKPETHOE CTPOECHHE 22.09 buGnnorexa LIOK
A HWIC HCKD p ' https://m.edsoo.ru/ff09fe0a
BELIECTBA
bubmuorexa [JOK
23.
8 JIBIDKCHHE HACTHIL BICCTBA 3.09 https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HaOJIIOJICHUIO TEIIJIOBOTO PACHIUPEHUS 29.09
razoB»
10 ArperaTHble COCTOSHUS BELIECTBA 30.09
B3aumocBs3b Mex 1y CBOMCTBaMU
1 BEIIIECTB B Pa3HBIX arperaTHbIX 6.10 bu6mmoreka [IOK
COCTOSIHUSIX U UX ' https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJIIPHBIM CTPOSHUEM.
MexaHuudeckoe ABUKEHYE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE 7.10 bubmmorexa LHOK
p p P ' https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6mmorexa [IOK
13 Cxopoctb. EAMHUIBI CKOPOCTH 13.10 https:/m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 P 14.10
ACHCT HYTH 1 BPEMCHH JIBIDRCHHA https://m.edsoo.ru/ff0a0ae4
Hueprust. 3aK0H HHEPIINH.
15 B3aI/II)1\L/IIo elficTBue TenpllclaK OpUuYrHa 20.10 bubmmorexa LOK
a p ' https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBIKEHUS Tell
[LtorHOCTH BemiecTBa. Pacuer maccel u bu6mmorexa [IOK
16 21.10
00BEMA Teja MO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Pemenue ':fanaq no teme "IIToTHOCTE 10.11
BEILEeCTBA
18 JL.p «Onpenenenue mIoTHOCTH 11.11 bubnuorexa [IOK



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

TBEPAOTO TEIa»

https://m.edsoo.ru/ff0al23c

Cuna xak XapaKTEpHUCTHUKA

19 B3auMoJieiicTBus Ten. Cuna 17.11
ynpyrocty. 3akoH ['yka
JLp «M3y4yeHue 3aBUCUMOCTH
20 pacTsokeHus (aedopMalym) Mpy>KUHbBI 18.11
OT MPWJIOKEHHOMN CHUIIBD)
21 SIBnenue Tarorenus. Cunia TsHKECTH 24.11
CBsI3b M@Ky CHJION TSKECTH U
22 maccoii Tena. Bec tena. Pemenue 25.11 bubmmorexa [JOK
S ' . ' https://m.edsoo.ru/ff0a1778
3aza4 no teme "Cuia TSKecTH
93 Cuna TsDKeCTH Ha IPYTuX IUIaHeTax. 112 bubnmnoreka [JOK
du3nyecKue XapakTepUCTUKH TUIAaHET ' https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 nu . 2.12
smepertie cu. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 B .H 8.12
ee Tera. HEBecoMocth https://m.edsoo.ru/ff0al778
CrnosxeHue IBYX CUJI, HAIIPaBJICHHBIX
26 0 OJTHOM nﬂﬂ?:i)ﬁ ’ 9.12 bubmmorexa [JOK
g . p ' ' https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
97 'I'JCIHGHI/IC faz[aq o TeMe ) 15.12
PaBHOp€IHCTBYIOMIAS CHIT
08 TpeHue cKOJIbXXKEHUS U TPEHHUE MOKOSI. 16.12 bubmuoreka [IOK
Tpenue B mpupo/ic U TEXHUKE ' https://m.edsoo.ru/ff0alb9c
JL.p «3y4yeHue 3aBUCUMOCTH CHUJIbI
TPEHMSI CKOJIb)KEHUS OT CUJIBI bubmuoreka [IOK
29 22.12

JaBJICHUS U XapaKTepa
COIIpUKACAOMIUXCA HOB@pXHOCTGﬁ»

https://m.edsoo.ru/ff0alcc8



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
https://m.edsoo.ru/ff0a1cc8

Pemenne 3amau Ha o TemaM «Bec

30 tenay, «Cuiely, «PaBHOACHCTBYOITASA 23.12
cUI»
KontponbHas pabora no Temam:
bubmuorexa [JOK
31 «MexaHu4deckoe JBHKEHHEY, «Macca, 29.12
https://m.edsoo.ru/ff0alde0
IUIOTHOCTEY, «Bec Tenay, «CUab»
32 Hasnenue. CriocoObl yMEHBIIICHUS U 30.12
YBEJIMUCHUS JTABIICHUS
JlaBiieHue ra3a. 3aBUCUMOCTD
33 aBJICHHUA ra3a oT 00bEMa 12.01 bubmmorexa [TOK
a ’ ' https://m.edsoo.ru/ff0a20a6
TEeMIEPATypPhl
Ilepenaya naBieHusT TBEPALIMUA
34 Tenr;len )Kli[ KOCTSIMHU 1 IlliaMI/I 3akoH 13.01 bubmmorexa [TOK
> KA ' ' https://m.edsoo.ru/ff0a2376
ITackansa
JlaBneHue B )UIKOCTH U Ta3e, bubnmnorexa [JOK
35 N 19.01
BBI3BAHHOE JICHCTBHUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a25b0
36 Pemienne 3agau mo teme «JlapieHue B 20.01 bu6nmoreka [JOK
JKUIKOCTH U Ta3e. 3akoH ITackamsa» ' https://m.edsoo.ru/ff0a2718
bu6mmoreka [IOK
37 26.01
Coobmaromuecs cocyp: https://m.edsoo.ru/ff0a2826
N bubmuorexa [JOK
38 Punpapsieckuit pece 27.01 https://m.edsoo.ru/ff0a2970
39 Manowmertpsl. [lopmneBoit 202 bubmuoreka [IOK
SKUIAKOCTHBIN HAcoC ' https://m.edsoo.ru/ff0a3136
AtMmocdepa 3eminu. [Ipuunnsl
40 CYIIIECTBOBAHMS BO3AYIIHON 00OIOUKH 3.02
3emnu.
41 Bec Bo3myxa. ATmMochepHOe naBieHne 9.02 bubmmoreka [IOK



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
https://m.edsoo.ru/ff0a3136

https://m.edsoo.ru/ff0a2b5a

42 N3mepenune atMochepHOTO JaBICHHUS. 10.02 bubnmoreka [JOK
Omnbit Toppuuemu ' https://m.edsoo.ru/ff0a2b5a
3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS bubnnoreka [HOK
43 16.02
OT BBICOTBI HaJl YPOBHEM MOps https://m.edsoo.ru/ff0a2da8
bu6mmoreka [IOK
- ) 17.02
44 bapomerp-anepora 0 https://m.edsoo.ru/ff0a2fc4
ATtmocdepHoe 1aBlIeHHE HA bubnnoreka [JOK
45 24.02
Ppa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo Teme 503
"AtMochepHoe 1aBieHue"
JlelicTBUE KUJIKOCTH U ra3a HA
47 NOTPY>KEHHOE B HUX TEJIO. 3.03
ApxumenoBa cuia
JL.p «Onpenenenne BoITaIKUBAIOLIEH
48 CI/IpBI eI:I)?ICiB el Ha TeJo B 10.03 bubmmorexa LIOK
7L A yrom ’ ' https://m.edsoo.ru/ff0a3276
MOTPYKEHHOE B )KHUJIKOCTh)
JL.p no reme «Mccnenosanne
3aBHCHMOCTH Beca Tela B BOAE OT bu6nmoreka [JOK
49 N . 16.03
00BbEMa MOTPYKEHHOM B )KUJIKOCTh https://m.edsoo.ru/ff0a33fc
YacTH TeJa
bubmuorexa [JOK
50 Hnaae Ten 17.03 https://m.edsoo.ru/ff0a3514
51 Pemenue 3amgau no remam: «llnaBanue 23.03 bubnmnoreka [JOK
cynoB. Bo3ayxormiaBaHuey, ' https://m.edsoo.ru/ff0a3a96
59 Pemenwue 3a1au mo TeMalz/I: «JlaBiieHne 94.03
TBEP/BIX TN, KUAKOCTEH U ra30B»
53 Mexannueckas paboTa 6.04 bubmmoreka [JOK



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
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

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

54 M .E 7.04
OTHHOCTD. AT MOMHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér
55 MOIIIHOCTH, Pa3BHUBAEMOM MpH 1 13.04 bubmmorexa [JOK
B B P | P ' https://m.edsoo.ru/ff0a3f82
NoIbEME T10 JIECTHUIIE
56 IIpocTsie MexaHu3mel. Peryar. 14.04
PaBHOBecue cuit Ha ppruare
KonTtponpsHast pabora o Teme
57 «JlaBienue TBepIII)IXvTeJI, JKHUJIKOCTEN 20.04
u Ta3oBy» / Beepoccuiickas
IpoBepoyHas pabora
Poruaru B TexHuke, ObITY U IPUPOJIE.
58 JL.p «MccnenoBanue yciaoBHiA 0.5 21.04
PaBHOBECHSI phIUara
Pemenue 3agau 1o teme «Y clioBus bu6mmoreka [IOK
59 27.04
paBHOBECHUs pblUara https://m.edsoo.ru/ff0a4ffe
Koaddurment nosnesnoro necTpus Eub 1OK
UOJINOTEeKA
Jlp «M1 KII . 28.04
60 MexaHme JLp «swepenne KI1/L 05 8.0 https://m.edsoo.ru/ff0a478e
HAKJIOHHOM MIIOCKOCTH»
61 Pemenne 3amau o reme "Pabora, 405 bu6nmoreka [JOK
MoIHOCTh, KIT/T" ' https://m.edsoo.ru/ff0a48a6
62 Mexanuueckas SHEPTrusl. 5.05
Kunernueckas u moTeHIIMAIbHAS bu6mmorexa [IOK
63 12.05
SHEPIus https://m.edsoo.ru/ff0a4c48
64 3aKOH COXpaHEHMsI MEXaHUUECKON 18.05 bubmuoreka [IOK
SHEPrUu ' https://m.edsoo.ru/ff0a4360
65 KonTtponbHas padora no teme «Pabora 19.05



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4360

Y MOIIHOCTb. DHEPIUs»

VY pOK-3KCIIEPUMEHT 110 TeME
"JKCcrepUMEHTAJIBHOE OIpEIETICHHUE

66
W3MEHEHHUS KHHETUYECKOH U
NOTEHLUAIbHON SHEPTUU

67 O00011eHNEe 3HAHUI 10 TEME

"MexaHudeckoe aBrKeHue"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

67

11

25.05

26.05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6



https://m.edsoo.ru/ff0a4ee6

8 KUIACC
[Iporpamma paccunrtana Ha 68 yacoB. B cooTBecTBUHU ¢ KalleHJapHBIM yueOHbIM Ipadukom u pacnucanueM MbOY

Kpacuomansruckoit OOILI 6yneT peanu3oBana 3a 69 4acoB 3a cueT pasfeneHus TeM «nekTporeHeparop» u «CrnocoObl
MOJIYYCHUS DJICKTPUUECKOW SHEPTUM

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Konrpoabnbsie IIpakruuyeckue A op
n/n Bceero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 2.09 bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0a5256
MIOITBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1 4.09
Mopnenu TBEpIOTO, KUAKOTO U bubnuoreka [IOK
3 . 1 9.09
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsiCHEHHE CBOMCTB arperaTHbIX
4 COCTOSIHMI BEIIeCTBA HA OCHOBE 1 11.09
nonoxxenut MKT
bu6nmoreka [JOK
5 K 1 16.09
PHCTAILIHHCCKHE 1 aMOPPHBIC Tea https://m.edsoo.ru/ff0a5800
5 CMaunBaHue ¥ KanWIISIPHOCTD. 1 18.09 bubnuoreka [IOK
IToBepXHOCTHOE HATS)KEHUE ' https://m.edsoo0.ru/ff0a5530
bu6mmorexa [IOK
7 T 1 23.09
CIIOBOE pACIUpEHE 1 Cxate https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPaTypPhI CO
8 CKOPOCTBIO TETIOBOT'O JIBUKEHUS 1 25.09

YaCTHI]



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

9 Buytpennss sneprus. CriocoOsr 30.09 bubmuorexa [IOK
W3MEHEHUSI BHYTPEHHEH YHEPTUU ' https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
1 B 2.1
0 HARL TETLTOTIEpEaTH O httpsu/medsoonw/foas412
Ypoxk-koudepenuus "[IpakTuueckoe
1 HCIIOJIb30BAHKE TEIJIOBBIX CBOMCTB 210 bubmuorexa [JOK
BEILECTB U MATEPHAJIOB B LIENISAX ' https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KonunuecTBo TemnoTsl. Y aenbHas 9.10 bubmuorexa [JOK
TETIIOEMKOCTb ' https://m.edso0.ru/ff0a6976
13 YpaBHeHHe TEII0BOro OanaHca. 14.10 bubnnoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE ' https://m.edsoo.ru/ff0a7088
JLp "UccnenoBanue siBIeHUS
14 TEIUIOOOMEHA MPH CMEITUBAHUT 16.10 bubmorexa [JOK
. prer | ' https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsTYeid BOIBI
Pacuer konngecTBa TEIIOTHI,
15 HEO0OXOIMMOT0 JIJIs HarpeBaHUs TeJa 21.10
Y BBIJICISIEMOTO UM TIPH OXJIAXKICHUU
16 JL.p "Onpenenenue yaenbHoON 93.10 bubnuoreka [IOK
TETJIOEMKOCTH BelecTBa" ' https://m.edsoo.ru/ff0a6bb0
OHeprus TOIUIMBA. Y ieibHasl TEMI0Ta bubnnorexka [JOK
17 6.11
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBAHNE
18 KpHUCTAIIMYECKUX TeJl. Y IeabHas 11.11 bubmmorexa [TOK
P ' ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUS
JL.p "Omnpenenenue yaenbHOR bubmuoreka [IOK
19 13.11
TEIUIOTHI IIJIaBJIECHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCALUS. 18.11 bubnuorexa [IOK



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
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

Hcnapenue

https://m.edsoo.ru/ff0a740c

21

22

23

Kunenune. Y nennHas temora
napooOpa3zoBaHus U KOHJICHCALIUH.
3aBUCHMOCTh TeMIIEpaTypPhbl KUIICHUS
0T aTMOC(EepHOTO JTaBICHUS
BnaxnocTs Bo3ayxa.

JLp "Onpenenenne 0OTHOCUTEILHOU
BIIQYKHOCTH BO3ayxa"

Pemenue 3a1ay Ha onpeeneHue
BJIQXKHOCTH BO3/1yXa

20.11

0,5 25.11

27.11

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

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

24

[TpuHIMTIBL PaOOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBUraTens BHYTPEHHETO CrOPaHUs

2.12

25

26

27

KII/I TerutoBoro aBuraTessi.
TerutoBble IBUTATENIN U 3aIIATA
OKPYKaroIIe Cpebl

3aKOH COXpaHEHUs U IPEBPALLICHUS
SHEPIHH B TEIIOBBIX MpOIEccax

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe ""TennoBbie IBICHUS.
N3meHeHune arperaTHeIX COCTOSIHUI
BerecTna"”

412

9.12

11.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TerutoBrle ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHMI BemiecTa'

16.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

OnekTpusanus Tein. [[Ba pona
AJIEKTPUIECKUX 3aPsI0B

Ypok-uccnenoBanue "OnexkTpusanus

18.12

1 23.12



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
https://m.edsoo.ru/ff0a86ae

TEJI UHAYKIUEN U NIPU
CONIPUKOCHOBEHUM"

B3anmonencTere 3apsyKeHHBIX TEIL.

bu6mmoreka [IOK

1 25.12
3 3akon Kynona > https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.
HanpsikeHHOCTB 3JIEKTPUYECKOTO bubnnoreka HOK
32 30.12
nosst. [IpuHumn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKHUX TOJEH
Hocurenu snexTpuueckux 3apsioB.
33 OneMeHTapHbIi 3apsaa. CTpoeHue 13.01
aToma
34 [IpoBOAHUKY U TUANEKTPUKH. 3aKOH 15.01 bubnnorexa [HOK
COXpaHEHUS DJIEKTPUUYECKOTO 3apsiia ' https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [JOK
35 . 20.01
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €r0
36 cyuiecTBoBaHusl. MicTouHUKN 22.01 bubmmorexa [JOK
Y ' ' https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
bu6mmoreka [IOK
37 i 27.01
JICHCTBIS SACKTPIECKOrO TOKa https://m.edsoo.ru/ff0a96hb2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUYECKOTO I10JIsI HA TPOBOJAHUKHI 1 29.01
U JUDJIEKTPUKH"
39 DJIEKTPUUYECKUH TOK B METasuIax, 3.02 bubnuorexa [JOK
JKUJIKOCTSIX M Tra3ax ' https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas ernb U €€ COCTaBHbBIS 502
4acTH
41 Cuna Toka. 0.5 10.02 bubmuorexa [JOK



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

JL.p "U3mepeHnue u peryiupoBaHue
CUJIbI TOKA"

https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HAMPSKEHUE.

42 BoasT™merp. 12,02 bubnuoreka [IOK
JLp "U3mepeHue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HarnpsixeHus"
ConpoTuBIE€HUE MPOBOTHUKA. bubnnoreka [HOK
43 17.02
VY ienpHOE COMPOTHUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JL.p "3aBUCUMOCTB 3JIEKTPUUECKOTO
COIIPOTUBIICHHS IPOBOJHUKA OT €r0 bubnuorexa [JOK
44 19.04
JUTAHBI, TUIOIIA/IA TIOTIEPEYHOTO https://m.edsoo.ru/ff0aa738
ceueHus U marepuasna”
3aBUCHUMOCTh CHJIBI TOKA OT Eub 10K
nonImoTexa
45 . 24.02
HAMpSKCHHS. 3aKOH OMa JUI yacTKa https://m.edsoo.ru/ff0aad4a
enu
JLp."UccnenoBanue 3aBUCUMOCTH
46 CHUJIbI TOKA, UIYILETO YEPE3 PE3UCTOD, 26.02 bubnuotexa [JOK
OT COIIPOTUBIICHUS W HANPSKEHUS HA ' https://m.edsoo.ru/ff0aa04e
pesucrope"
[TocnenoBarenbHOE U NapaieIbHOE
47 JIEZIOBATEIIbHOE U TTapaJlIeIbH 3.03
COCTMHEHUS TIPOBOTHUKOB
JLp "IIpoBepka npaBuiia CI0KEHUS
48 Hai SI)IIZCHI/III;I 1} Hpnocne OBaTEJIbHOM 5.03 bubmmorexa [JOK
P P 8 ;) ' https://m.edsoo.ru/ff0aaa58
COCTMHEHHH JIBYX PE3UCTOPOB
JLp "IIpoBepka npaBuiia Jjisi CUIIbI
49 Toia npn n; aJIJ'IfJ'IBHOM Ilcoe WHEHUU 10.03 bubmorexa LHOK
P "p A ' https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3amau Ha mpuMeHEHNE 12.03 bubnuotexa [JOK



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
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

3akoHa OMa AJ1s1 Pa3IuyHOro
COE/IMHEHNUS TIPOBOTHIKOB

https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIIHOCTB AMEKTPUUECKOTO 1703 bubnnoreka [HOK
Toka. 3akoH Jxoyinsa-Jlenma ' https://m.edsoo.ru/ff0ab124
JL.p "Onpenenenue paboTh U bubnmoreka [JOK
52 1 19.03
MOIIHOCTH 3JIEKTPHUYECKOIo TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpUYecKre Ny U MoTpeduTenn
53 ANEKTPUYECKON SHEPTUU B OBIT 24.03 bubmmorexa LOK
p p Y ' https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
54 HOCTO;[HHj,Ie MarHHTHI, UX 26.03
B3aUMO/ICHCTBHE
Ypok-uccnenosanue "Mzydenne bubnuoreka [IOK
55 . 1 7.04
MOJIEH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe nosie. MarautHoe mnose
56 3eMIId U €ro 3HAaYeHUE JJI )KU3HU Ha 9.04 bubmmorexa [OK
a ' https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
57 10 TeMe "DIIEKTPUUECKUE 3aPSIbI 14.04 bubmorexa HOK
TP P | ' https://m.edsoo.ru/ff0abd2c
[ToCTOSIHHBIH JEKTPUUSCKUN TOK
KonTponbHas pabora no teme
"DIeKTpUUECKHE 3apsiIbl. bubnmnorexa [JOK
58 . . 16.04
[TocTOSTHHBIN EKTPUUIECKUNA TOK" / https://m.edsoo.ru/ff0abea8
Bcepoccuiickas mpoBepodHas padboTa
OmneiT DpcTena. MaruuTtHoe nose bubmuoreka [IOK
59 21.04
3IIEKTPAYECKOTO TOKA https://m.edsoo.ru/ff0acdc6
bubmuorexa [JOK
60 MarauTHoe nosje KaTyIlKu ¢ TOKOM 23.04 https://m.edsoo.ru/ff0acld?
61 [IpumeHenne 21eKTpOMarHuToB B 0.5 28.04 bubnuorexa [IOK



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

TEXHUKE.
JLp "U3ydenue neicTBUS MarHUTHOTO
10JIs1 HAa MPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

62 DIIEKTPOABUTATEIb IOCTOSTHHOTO 1 30.04 bubnnoreka [HOK
TOKA. ' https://m.edsoo.ru/ff0ac86c
OnbiTel Papajesi. 3aKoH
63 AJICKTPOMArHUTHOW MHTYKIIUH. 1 5.05
[IpaBuio Jlenna
64 DIIEKTPOreHepaTop 1 7.05
65 CriocoO0BbI MOTYYIEeHUS AIEKTPUIECKON 12.05
SHEPrUU
KoHTpoinbHas pabora 1o Teme
66 "DJIeKTpUUECKNE U MATHUTHBIE 1 14.05
siBJIeHUs"
Hcnonp3oBaHue 3NeKTpoaBUraTeneii B
67 TEXHUYECKUX YCTPOUCTBAX U HA 1 19.05 bubmmorexa [TOK
yerp ' https://m.edsoo.ru/ff0acb14
TpPaHCIIOPTE.
O00011eHNe 3HAaHUHT 110 TEME bu6mmoreka [IOK
68 1 21.05
"TensoBele sABIeHUA" https://m.edsoo.ru/ff0accse
60 '(')06OIII€HI/I€ 3HaHUH n'(') TEME 1 26.05
MarsuTtHsle SIBJICHUAS
BIIIEE KOJIMYECTBO HACOB I1
OBbII] O CTBO CO O 69 135

[NPOT'PAMME



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero U3YyYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
MexaHuueckoe TBUKEHHE.
8 1 2.09
MartepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh 1 3.09 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA ' https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPSIMOJIMHEWHOE 1 509 bubnuoreka [IOK
IBIKEHUE ' https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE
nBrokeHue. CpenHsiss U MTHOBEHHas 1 9.09
CKOPOCTH
[IpssMonMHENHOE paBHOYCKOPEHHOE 1 10.09 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE ' https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1 12.09
I'paduk cxopoctu
JLp "Onpenenenue yckopeHus Tena
1} 51 aBll;)o CKO eHHyOM l?anmemm 1o 1 1 16.09 bubmmorexa [TOK
PH PaBHoyerop ”21 ' https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUTOCKOCTH
CBoboaHoe nagenue Ten. OnbIThI
S 1 17.09
lanunes
PaBHOMeEpHOE nBMXKEHUE IO
but6mmorekxa [IOK
okpyxHocTH. [Iepnon u yacrora 1 19.09

oOparieHusl.

https://m.edsoo.ru/ff0ael76



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

10 LleHTpOCTpEMUTENHEHOE YCKOPEHUE 23.09
1 [Tepsriii 3akoH HetoToHa. Bextop 24 09 bubnuorexa [JOK
CHJIBI ' https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubmmoreka [JOK
12 . 26.09
PaBHOelicTBYIOIIAs cHJla https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HproToHa. Bu6muotexa [JOK
13 30.09
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHEHNE 110 bubnnorexa [JOK
3aK0HOB HproTOHA ' https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cua ynpyroctH. 3akon I'yka 3.10 https://m.edsoo.ru/ffOaeca2
16 Pemenue 3anay no teme «Cuna 710
YIIPYTOCTH
17 JLp «Onpenenenne KecTKOCTU 8.10 bubmmoreka [JOK
TPYKUHBI» ' https://m.edsoo.ru/ff0aee28
bubmmoteka IIOK
18 Cuna Tpeiis 10.10 https://m.edsoo.ru/ff0af738
Pemenue 3anau mo teme «Cuna bubnmnorexa LIOK
19 14.10
TPEHUS» https://m.edsoo.ru/ff0afa26
JL.p "Onpenenenue ko3pdunmenta bubmuoreka [IOK
20 15.10
TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3apau no reme "3akoHbI
21 Hprotona. Cuna octu. Cuna 17.10 bubmorexa [TOK
. YHPYrOCTH. ' https://m.edsoo.ru/ff0afb8e
TpEeHHS
Cuna TSDKeCTH M 3aKOH BCEMHPHOTO Bt 110K
HOJIMOTEeKA
22 . 21.1
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO 0 https://m.edsoo.ru/Ff0af044
MaJCHUS
23 VYpoxk-koHpepennus "[IBrkeHue TeI 22.10



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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

BOKPYI' TPaBUTALIMOHHOTO LIEHTpa

(Conneunas cucrema). ["amakTuku'

Pemtenne 3amaud o reme "Cuiia

bu6nmoreka [IOK
24.1
24 PCCTIL H SAROH BEEMHPHOTO O hupssimedsoorufoafsts
TATOTEHUS
[TepBast kocMuyeckasi CKOPOCTb. bubnmnoreka HOK
25 5.11
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue maTepuaibHOW TOUKHU. 711 bubmmoreka [JOK
AOGCOJIFOTHO TBEPIOE TEIIO. ' https://m.edsoo.ru/ffOafe36
PaBHOBecue TBEpOTO TENA C
27 3aKpeTIEHHOW OChIO BpAIIICHUSI. 11.11
Mowment cuinsl. LlenTp TspKECTH
28 Pemenwne 3agau o teme "MoMeHT 1211 bubmuoreka [IOK
cuibl. Lentp Tsokectn" ' https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 Telv?e "MexaHI/IquK(I))e BI/I)I(CEI/IC 14.11 brbmmorexa LIOK
. ”I[ ' ' https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten
Kontponbnas paboTa mo teme
30 "Me;[(zHI/IIIGCK(E)e BIDKEHUE 18.11 bubmorexa LOK
N A ' ' https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten"
14 c tena. U cc . 3aKo
31 coxpanemin mvmysea, Vipyrocu 911 | BuSmoreralIOK
P Y o pyT ' https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenne 3agau mo teme "3akoH bubnunorexa LIOK
32 21.11
COXpaHEHUs UMIyJibca' https://m.edsoo.ru/ffOb096¢c
33 Ypok-koHbepeH s PeaKTI/IBHO"e 25 11
JBUKEHHE B TIPUPOJIC U TEXHUKE
34 Mexanunyeckasi paboTa U MOIITHOCTh 26.11 bubnuotexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

Pabota CHIIBI TSIKECTH, CHIIBI

https://m.edsoo.ru/ff0b0a84
bubnunoreka LIOK

35 28.11
YIOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JL.p «Onpenenenue pabOTHI CHITBI
36 TpeHUs Npu paBHOMepH?M JBU>KEHUU 512
TeJa 10 TOPU30HTAIILHON
MMOBEPXHOCTU»
37 CBsi3b DHEPrUH U PadOTHI. 312
[ToTenumanpHas SHEpPIrUst
Kunernueckas sueprus. Teopema o bubmmoreka [JOK
38 . 5.12
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPIUHU B 9.12
MEXaHUKe
JLp «3yuyeHune 3ak0Ha COXpaHEHUS bubnnoreka [JOK
40 10.12
SHEPTUMN» https://m.edsoo.ru/ff0b12fe
KonebaTenpHOE TBMIKEHUE U €T0 bubmmoteka IIOK
41 12.12
XapaKTEPUCTUKU https://m.edso0o.ru/ff0b1858
42 3aTyxaromue KojeOaHusl. 16.12 bubmuoreka [JOK
Beinyxiennbie Kosebanus. Pesonanc ' https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCKUil U NPy KUHHBINA 17 12
MasTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh
44 r[: nojaa KOer6aHI/II71 OT JKE€CTKOCTH 19.12 Bubmmorexa [IOK
pHoA ' https://m.edsoo.ru/ffob197a
MPY>KUHBI U MACChI Tpy3an
45 [IpeBpamienue sHepruu Npu 2312
MEXaHWYECKUX KOJIEOaHMIX
46 JL.p «Onpenenenre 4aCTOTHI U 9412 bubnmnorexa [JOK

nepuoia KojiebaHu MPY>KUHHOTO

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

MassTHHKa»

47

48

49

JL.p «IIpoBepka HE3aBUCUMOCTH
repuo/ia KojiebaHuu rpysa,
MOABEIICHHOTO K HUTHU, OT MaCChl
rpy3a»

Mexanunueckue BoaHEL. CBONCTBA
MeXaHW4YeCKUX BOJH. [IpomoabHbIC 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koupepenmus "MexaHnnyeckue

BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckye BOJIHBL"

26.12

30.12

13.01

bubnmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubnmoreka [IOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

14.01

51

52

53

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC
Ypok-koHpepeHnius "YIbpTpa3sByK U
UHOPa3BYK B IPUPOJE U TEXHHUKE"

16.01

20.01

21.01

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "3aKOHBI COXPAHCHHUS.
Mexannueckne Kojie0aHus U BOJIHBI"

23.01

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

56

KonTponbHas pabota mo Teme
"3akoHbI cOXpaHeHUs1. MexaHn4eckue
KoJieOaHus U BOJTHBI"

3J'IeKTpOMaFHI/ITHOC II0JIC.
3J'IeKTpOMaFHI/ITHBIC BOJIHBI

27.01

28.01

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe



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

S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 30.01
Ypok-koudepennus "llkana
3JIEKTPOMATHUTHBIX BOJIH. bubnmnoreka HOK
58 3.02
Hcnons30Banue 3J€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBSI3H"
VYpoxk-uccienoanue "M3yuenue
. bubnmoreka [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C 4.02
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITFHOTO TesedoHa
Pemenue 3amau Ha onpeeacHue
60 YaCTOTHI ¥ JUTUHBI AJICKTPOMAarHUTHOM 6.02
BOJIHBI
DJIeKTpOMarHuTHAs IPUPOJIa CBETA.
61 Cko ZI::TL cBeTa Bomlzo:ble CBOICTBA 10.02 bubmmorexa [IOK
P ' ' https://m.eds00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpocTpaHeHUE CBeTa. 3aTMCHUS 11.02 bubmorexa HOK
pactpoctp ' ' https://m.eds00.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaia.
63 Pemrenue 3a1au Ha mIpUMEHEHNE 13.02 bubmorexa HOK
A p ' https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKCHHUS CBETA
IIpenomiienue cBeta. 3aKoH bubmmnoreka [HOK
64 17.02
IIpEIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[ToytHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnonb3oBaHue MoJTHOTO BHYTPEHHETO 18.02 bubmorexa [TOK
yIp ’ https://m.edsoo.ru/ff0b3c5c
OTpPaKCHUS B ONTHUYECKUX CBETOBOIAX
JL.p "UccnenoBanue 3aBUCUMOCTH yIJia
66 MIPEIOMIICHHUST CBETOBOTO JTyda OT yTJia 20.02

MaJieHus Ha TpaHule "BO3IyX-



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CTCKJIO

Ypok-koupepennus "Vicronp3oBanue

67 MOJIHOTO BHYTPEHHETO OTPaKEHHUS: 24.02
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
bu6nmoreka [IOK
68 Jlun3zel. OnTudeckas CUiia JIMH3BI 25.02 https://m.edsoo.ru/ffOb3f2c
. bubnmoreka [IOK
69 [TocTpoeHne n300paKeHM B TMH3AX 27.02 httos://m.edsoo.ru/ffob4dda
JLp "Onpenenenue poxycHoro
70 paECTOﬂ}I:Hi u OHTI/II(Ii)eCKz’)fI CHUTBI 3.03 bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
cobuparomieit JIMH3bI"
Ypok-koHpepenmus "OnTudeckue bubnnorexa [JOK
71 4.03
JIMH30BBIC TTPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bubnunoreka LIOK
72 I'na3 xak ontuueckas cucrema. 3peHue 6.03 https://m.edsoo.ru/ffObA684
73 Ypok-koHpepenius "leexTs 10.03
3penus. Kak coxpanurts 3penue"
Pa3noxxenue 6enoro ceera B CEKT.
72 Omnertel HetoTona. Croxxenue 11.03 bubmuoreka [IOK
CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JL.p "OnbITHI IO pa3I0KEHUIO OETI0T0
75 CBETA B CIIEKTP M BOCIPHUATHIO LIBETA 13.03 bubnuoteka [JOK
MPEAMETOB MPU UX HAOIIOJICHUH Yepe3 https://m.edsoo.ru/ff0c0e2a
1[BETOBbIE (hUIBTPHI"
Ypok-nipakTukyM "BosHOBBIE
76 CBOWCTBA CBeTA: JAUCIIEPCHS, 17.03

uHTepdepeHus u nuppaxuus”



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Omnbitel Pe3epdopaa u ruranerapHas

bubnunoreka LIOK

77 18.
MOJIENIb aToMa 8.03 https://m.edsoo.ru/ff0c12a8
78 [Tocrymnarer bopa. Moxaens atoma bopa 20.03
Hcnyckanue u MorionieHne cBera
79 aromoM. KBantel. JIuneiiuaroie 24.03 bubmorexa LHIOK
' ' ' https://m.edsoo.ru/ff0c144c
CHEKTPHI
Ypoxk-nipaktukym "Habmronenue bubmmoreka [JOK
80 25.03
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
N bubnuorexa [IOK
81 PamgmoakTUBHOCTE U €€ BUIBI 27.03 https://m.edsoo.ru/fOCL672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82 7.04
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PanuoakTrBHBIE IpEBpAILICHUS. 8.04 bubnnoreka [JOK
H30TOIBI ' https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo teme: bubmmoteka IIOK
84 10.04
"PagroakTHBHBIE IPEBPAILICHUS " https://m.edsoo.ru/ffOclb4a
85 [Tepuwon monypacmaga 14.04
Vpok-koH(pepeHus "PagnoakTUBHEIE
86 1/1331 eHI/I:Ib BI; I/II-I oJie MI; HAINHE 15.04 bubnnorexa [JOK
i | PHPOJE, MEAMIITE, ' https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHble peaki. 3aKOHBI
87 ccjlx paHeHIESI 3aH51 OBOI'0 U MacCOBOT'0 17.04 bubmmorexa TIOK
p P ' https://m.edsoo.ru/ff0c1c58
YHCeNn
DHeprus CBA3U aTOMHBIX sifiep. CBs3b but6mmorekxa [IOK
88 21.04
MAacCChl U DHEPTUH https://m.edsoo.ru/ff0c1d7a
89 PeI_HeHI/Ie"33.,[[a‘l o teme " nepHeie 99 04
peaknuu
90 Peakuuu cunTe3a u n1eneHus saep. 24.04 bu6nunorexa LIOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

Wcrounuku sHeprun CosiHLA U 3BE3]1

https://m.edsoo.ru/ff0c1e88

Ypok-koudepennus "AnepHas
sHepreTuka. JlencTus

91 . 28.04
PaIMOAKTUBHBIX U3ITy4YEeHUH HA KUBBIC
opraHu3msl"
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo
92 TeMe "DIEeKTPOMarHuTHOE I0JIe 29.04 bubmorexa LOK
P W ' https://m.edsoo.ru/ff0c223e
DNEKTPOMAarHUTHBIE BOJHBI.
KonTponbhas pabota no teme
93 "DJIeKTPOMarHuTHOE MOJIE. 5.05
DNeKTPOMarHUTHHIE BOJTHBI"
94 [ToBTOpEeHUE, 0000IICHNE. TTO TEME 6.05 bubnunoreka LIOK
"BzaumoneiictBue ten" ' https://m.edsoo.ru/ff0c245a
Pemrenne pac4eTHBIX M KAYECTBEHHBIX bubnuoreka [IOK
95 8.05
3aja4 1o reme "Tennossle mponeccs” https://m.edsoo.ru/ff0c2572
Pemienne pacueTHBIX U KaU€CTBEHHBIX B LOK
noIMoTeKa
96 "KIT, 12.05
ST TIO Tfl,\:le Al TeruoBtIx https://m.edsoo.ru/ff0c2a22
JBUTATENeH
Pemenue pacdeTHBIX U KaY€CTBEHHBIX G LOK
HOJIMOTEeKA
97 "KIT, 13.05
ST TIO TEME "I[ https://m.edso0.ru/ff0c2b30
ANEKTPOYCTAHOBOK
08 [ToBTOpeHME, 0600IIEHNE TIO TEME 15.05 but6mmoreka [IOK
"CBeToBbI€ SIBICHUS" ' https://m.edsoo.ru/ff0c2c52
[ToBTOpeHue, 06001IeHNE TIO TEME bubnunorexa LIOK
99 19.05
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, o0o0IIEHNE 110 TEME 20.05 bub6muoreka [IOK
"Konebanus u BOTHBI" ' https://m.edsoo.ru/ff0c2e82
101 [ToBTOpeHME, 0000IIEHNE TIO TEME 22.05 but6mmoreka [IOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
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IMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
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

HCIIOJIB30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIHUX JAaHHOC Q)Hanecxoe SABJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHHUS B MPUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3ajjauy B Y4EOHYIO, BBIAEIATH
CyIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUIN

ONUCBHIBATh H3YYEHHBbIE CBOWMCTBA Tl U (PU3MUECKUE SBIEHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBbIX BEIMYUH, WX
0003Ha4YeHMs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOMTHh  TIpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH
(UBUYECKUX BEITUYUH

1.5

1.6

XapaKTepu30BaTh CBOMCTBa Tell, (pU3MUECKHE SIBICHUS U MPOLECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IPU 3TOM [aBaTh CIIOBECHYIO
(GOpMyNUpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTH4YeCcKoe
BBIPAYKEHHE

OOBSICHATh (PU3MYECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIBIATh NPUYMHHO-CIEICTBEHHBIE CBSA3U, CTPOUTh
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHMS 3aJa4M 3alUChIBaTh KpPAaTKOE YCIOBHE, IOJCTABIATH
buznyeckue BeIUYMHBI B POPMYJIIbI M MPOBOJUTH PacuéThl, HAXOAUTH
CHpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUISI pEIICHHs 3a/1a4, OLICHUBATh
PEATMCTUYHOCTD MOTYYSHHOH (pU3MUecKor BEINUUHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh IMPH MOMOIIA
(GU3NYEeCKUX METOJOB, B ONHCAHWU HCCICIOBAaHUS  BBIACIATH
MpOBEpsieMOE  TPEANoJjoKkeHne  (TUIoTe3’y),  pasauyaTbh |




MHTEPIPETHPOBATh TIOJYYCHHBIH pPe3ylbTaT, HAXOJUTh OLIMOKUA B
XOJI€ OIIBbITA, IeaTh BBIBOJBI 110 €0 pe3yabTaTaM

1.9

MPOBOAWTH OIBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHUA WIN
Gu3MYeCKUX  CBOWCTB  Tel:  (opMynIHpoBaTh  MPOBEpsieMbIC
MPENIOJIOKECHNSI, CcOOMpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyIOBaHus1, 3aMMCHIBATH XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBI

1.10

1.11

BBINIOJIHATH TIPSIMBIE W3MEPEHMSI C WCIOJIBb30BAaHWEM aHAJOTOBBIX U
U(POBBIX MPUOOPOB, 3aMMCHIBATh IOKA3aHUs MPUOOPOB C YIETOM
3aJJaHHOW a0COIIOTHON MOTPEMIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIIEIOBAaHUSA, COOMPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUs], CIENYS NPEJIOKEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYHMH B BUJIC MIPEUIOKEHHBIX TaOIUIl U TPApHUKOB, ENIaTh BBIBOIBI
II0 pe3yJpTaTaM UCCIEA0BaHUA

1.12

1.13

1.14

1.15

1.16

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIELys
MPEUIOKEHHONW MHCTPYKIMH: TIPU BBIOJHEHUN MU3MEPEHHI COOMpPATh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOMU
BEJINYUHBI

coOmoiaTh MpaBMja TEXHUKUM Oe3omacHOCTH TMpu  paboTe cC
1a00paTOPHBIM 000PYTI0OBaHHEM

yYKa3blBaTh MPHUHIMIBI  JCHCTBUS TPUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaThb MPUHLMUIBI JIEUCTBUS H3YUYECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C TOMOIIBIO UX OMHCAHMS,
UCTIONB3YSl 3HAHUS O CBOMCTBaX (PUBMYECKUX  SBIECHUN U
HE0OXoauMBbIe (PU3NYECKHE 3aKOHBI K 3aKOHOMEPHOCTH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3MUYECKUX 3HAHUN B TIOBCETHEBHOM
KU3HM 171 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npruOoOpaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYIIECTBIISITh OTOOP MCTOYHHUKOB MH(pOpMaIuu B ceTu VHTEpHET B
COOTBETCTBHMH C 3aJlaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOINXCS 3HAHUM U TyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHUKOB
BBIICTISATE MH(POPMAIMIO, KOTOPAasi SABISETCS NPOTUBOPEUMBONU WIH

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BATh npu BBITIOJTHEHUH YUeOHBIX 3a/laHuit
HAyYHOTIOMYJISIPHYIO  JIUTEpaTypy  (QU3WYECKOrOo  COACpIkKaHMUS,

CIIpaBOYHBIC MaTepualbl, pecypcbl cetu VHTepHer, Biaxersb




1.18

npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(OpMaLuu

13 O/IHOM 3HAKOBOM CHCTEMBI B APYTYIO

CO03/1aBaTh COOCTBEHHbIE KPAaTKUE NMHUCbMEHHbIE U YCTHbBIE COOOILEHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB MH(OpMauu (U3NIECKOro
COJepXKaHusA, B TOM YHCIe MyOJIMYHO JeNaTh KpaTKhe COOOIIEHUs O
pe3yibpTaTax IpPOEKTOB WM Y4YEOHBIX HCCIEOBaHUM, NpU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUWHBIM ammapar Kypca
(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUEH

1.19

8 KVIACC

Kox
NPOBEPAEMOro
pe3yJbTara

IIpU BBIIIOJHCHHU y‘IC6HI)IX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisaThb
0053aHHOCTH B rpymnmnc B COOTBCTCTBHUU C IMOCTABJICHHBIMHA 3aJjadyaMu,
CJICAUTH 3a BBIIIOJHCHUCM IlJIaHa I[CﬁCTBI/Iﬁ, aJICKBATHO OLCHUBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TI'PYIINbI, BbICTPAWBATDH
KOMMYHUKATHBHOC B33HMOIIGI7[CTBPIC, YUYUTBIBAA MHCHUC
OKpPYZKaromux

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

1.2

13

HCIIOJIB30BaTh IOHATHA

pa3jnvdaTtb ABJCHUA IO ONMHCAHHUIO HUX XapPAaKTCPHBIX CBOICTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SABJICHUC

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYEcKue sSBICHHUS B MPHUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUECKYIO 3a7ayy B y4eOHYIO, BBIIEIATH
CyIIeCTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMN

14

1.5

ONKCHIBATh M3YYCHHBIC CBOHCTBA TeN MW (DHU3UYECKHE SBICHHS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3YeMBIX  BEJIHMYUH,
0003HaYeHHS U eTUHUIIBI PU3NIECKUX BEIMYUH, HAXOIUTH (DOPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMUYMHAMHU, CTPOWTHh TpauKu  HW3yYEHHBIX  3aBUCUMOCTEU
(UBUYECKUX BEITHYNH

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHUE SIBICHUS M TPOIIECCHI,
UCIIONB3Ysl U3Y4YEHHBIE 3aKOHbI, IpPH H3TOM JaBaTh CIIOBECHYIO
GOpMyIUPOBKY 3aKOHa W 3alUChIBaTh €r0  MaTeMaTH4YeCKOe
BBIPAKEHUE

1.6

00BSACHATH (PU3MYECKHE MPOIIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHHE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOMIbI0 1 — 2 M3y4YeHHBIX CBOICTBa




(bu3NYeCKUX SIBICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a1auu B 2 — 3 ACUCTBMSI, UCIOJB3YSl 3aKOHBI U
(dbopMyIIbI, CBS3BIBAIONINE (PM3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBUS 3a/1ayMl 3allUChIBaTh KPaTKOE YCIIOBUE, BBIABISATH HEAOCTATOK
JAHHBIX JUId peIIeHHs 3a/Jauyd, BbIOMpAaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXxoauMble Uil €€ pelIeHUs, IPOBOAUTH pacuy€Tbl U CPAaBHUBATH
NOJy4eHHOEe 3HaueHue (U3MYECKONM BEJIUYMHBl C H3BECTHBIMHU
JaHHBIMU

1.8

pacrio3HaBaTb MpPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTHh IMPHU MOMOIIA
($U3HYECKUX METOOB, UCIIOJIb3YS ONKUCAHUE UCCIIEIOBAHUS, BBIICIATD
IIPOBEPSIEMOE IPENIIOJIOKEHNE, OLIEHWBATh IPABWIBHOCTb IOpsIKa
IPOBE/ICHUS UCCIIEIOBAHNUS, JIeJIaTh BHIBO/IbI

1.9

NPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
¢u3mveckux  CBOMCTB  Ten:  (OpMymUpoOBaTh  MPOBEPSiEMbIE
OPEINONIOKEHUs, CcOoOMpaTh  yCTAaHOBKY W3  MPEAIOKEHHOTO
000pyI0BaHUS, ONUCHIBATH XOJ] ONBITA U ()OPMYITHPOBATH BHIBOIBI

1.10

1.11

1.12

1.13

1.14

BBIMIOJHATh TMpsIMbIe M3MEPEHUs C HCMIOJIb30BAaHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UUYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI
HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

OPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (hu3HUYecKOon
BEIIMYUHBI OT JPYro C MCIOJB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUTAaHUPOBAaTh HCCIIEOBAHKUE, COOMpaTh YCTAaHOBKY U BBINOJIHATH
U3MEpEeHHs, CcleAys  MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIyYEHHOM 3aBUCUMOCTU B BUE TaOJIUIl U TpaduKOB,
JleNaTh BBIBOJBI IO pE3yJIbTaTaM UCCIIEI0BAHMS

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYMUH:
IUTAaHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IpPEeMIOKEHHOM HMHCTPYKLIHMH, W BBIUHCIATH 3HAYCHHE
BEJINYUHBI

coOmoaTh MpaBUja TEXHUKH Oe3omacHOCTH Tpu pabore C
J1a0opaTOpHBIM 000pyI0OBaHUEM

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX OIUCAHUSA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIECHHUH U HEOOXOIUMble
¢du3nueckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOfICTBa U U3MCPUTCIIBHBIC
HpI/I60pBI IIo CX€MaM U CXEMAaTUYHBbIM PUCYHKaM, COCTABJIATH CXEMBI
SJICKTPHUYICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pasiinviasn YCJIOBHBIC 0003HaYCHHS
9JICMCHTOB 3JICKTPUYCCKUX I_ICHGI\/‘I

1.16

MPUBOAUTH TPUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPaKTUYECKOTO UCTIOIh30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM




KU3HH JUis  oOecriedeHHsi O€30MacHOCTH Tpu  oOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U
COOJTIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYIXKAOIIEH cperie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NYECKOTO COAEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUHM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEIHBIX HMCTOYHUKOB BBLICTATH WH(POPMALUIO, KOTOpas
ABJISICTCA NPOTUBOPEYMBON MIIM MOXKET ObITh HEZOCTOBEPHOI

1.18

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM Y4E€OHBIX 3aJaHUMl  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl cern VHTepHeTr; BimageTh  NpUEMaMHU
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBanuss WHGOPMAIMKA U3 OJHON
3HAKOBOU CUCTEMBI B IPYTYIO

1.19

CcO31aBaThb COOCTBEHHBIE MMCEMEHHBIE U KpaTKuU€ yCTHBIC COO6HICHI/I$I,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PU3NIECCKOTO
COACpIKaHud, B TOM YHUCIC HY6JH/I‘-IHO MNpCACTABIATE PE3YJIbTATHL
MPOSKTHON WM HCCIEIOBATEIIbCKON JICATEIBHOCTH, IPH OTOM
IpPaMOTHO HCIIOJIb30BAaTh HM3YYCHHBIM IMOHITUHHBINA ammapar Kypca
(U3UKH, COMPOBOXK/IATH BHICTYIUICHUE ITPE3CHTAIIUCH

1.20

IIPU BBINOJHEHUN Y4€OHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTH B IPYIIE B COOTBETCTBUU C
MOCTAaBJIEHHBIMUA  3aJlauaMH, CJEIWTh 32 BBIIIOJHEHUEM IIJaHa
JEUCTBUM M KOPPEKTUPOBATH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEIHCTBUE,  MpOSABIAL  TOTOBHOCTH
paspeniatb KOHQJIUKTHI

9 KJIACC

Kon
IPoBepPsAEMOro
pe3yJjbTara

11

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3inyaTth SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB M Ha
OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/IT-IGCK0€ SIBJICHUEC

pacrmo3HaBaTh MPOSBIECHHUE W3YYCHHBIX (DU3MUECKUX SBICHUN B
OKpYXKaroIleM MUpE, B TOM 4uclie (GU3NUYECKUE SIBICHUS B MPUPOJIE,
NP 3TOM TEPEBOAMTH MPAKTHUYECKYIO 3a/1a9y B Y4eOHYIO, BBIICTIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (HU3UIECCKUX SIBJICHUI

14

OMHCHIBATh H3yYCHHBIC CBOHCTBA Tel W (DHU3UYECKHE SBICHHS,
UCTIONB3YS  (DM3MYECKHE BEINUYHMHBI, NpPHU ONHCAHWH MPABUIHHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3yeMBIX  BEJIHMYUH,
0003HaYCHHS U CAMHUIIBI (PU3UYECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,




CBSI3BIBAIOIIME  JAHHYIO  (PU3UYECKYI0 BEJIMYMHY C  JIPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH
(buU3n4eCKUX BETUUYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONBb3Ysl U3YYEHHBIE 3aKOHbI, IPU H3TOM [1aBaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe
BBIpaXXCHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3yYeHHBIX CBOICTBa
(du3HUecKHX SABICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€THBIE 3a7a4yM (OMHMparommMecs Ha cucremy u3 2 — 3
YpaBHEHMIi), HWCIONB3ys 3aKOHBI W  (OPMYINbI, CBSI3BIBAIOIINE
¢usznyecKkue BEIUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUSA 3ajauu
3alMCBhIBaTh KpPAaTKOE YCIOBHE, BBIABIATh HEAOCTAIOIIHME WIH
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUIsl peuIeHusi, NPOBOIAUTh PAaCyYEThl U OLEHHUBATh PEATUCTUYHOCTD
MOJIy4EHHOT0 3HaUYeHUs (PU3UUECKOI BEIMYMHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PELIMTh HpPU HNOMOIIU
(GU3NUECKUX METOJIOB, HCIIOJIB3Ys ONHCAHUE HCCIIEAOBAHUS, BBIICIATDH
MIPOBEPSEMOE TIPEAIIONOKEHUE, OLICHUBATh IPABUIBHOCTH IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHUH U OIBITOB

1.9

IPOBOAMTH OIBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA U €ro
pe3yabTaThl, GOPMYIUPOBATH BBIBOABI

1.10

NPOBOJUTh TPH HEOOXOAMMOCTH CEpUI0 TPSMBIX H3MEPEHUH,
omnpezenss cpeAHee 3HaueHUEe H3MepseMoil BenuuuHbl ((pokycHoe
paccTtosiHue coOuparomiei JIMH3bI), 00OCHOBBIBATH BHIOOpP crocoda
U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TPSMBIX W3MEPEHUM: TUIAaHUPOBATH HCCIICIOBAHHE,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (DUKCUPOBATh PE3yIbTaThI
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MUECKUX BEIUYMH B BHUJAE TaOIHIH
rpaduKoB, neNaTh BEIBOJIBI 110 Pe3yIbTaTaM UCCIICTOBAHHS

1.12

IPOBOAWTh  KOCBEHHBIE  HM3MEPEHHUS  (PU3UUYECKHX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
M BBINOJHATE M3MEPEHUs, Cleaysl MpPeUIOKEHHOM WHCTPYKLIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI W AHAIM3UPOBATH IIOJTYyYCHHBIE
pe3yJIbTaThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU I




1.13

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢
1ab0paTOPHBIM 000PYTIOBAHUEM

1.14

pa3nn4yaTth OCHOBHBIC MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJENeil:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAHETapHas MOJENb aToMa, HYKJIOHHAasd
MOJI€Ib ATOMHOTIO A1pa

1.15

1.16

1.17

1.18

1.19

XapakTepu3oBaTh IHMPUHLUIBI JEHCTBHS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCAHUsA, HCIOJIb3Ys
3HaHHUS O CBOWCTBaX (DM3MUYECKUX SBJICHHA H HEOOXOIUMBIC
¢duznyecKre 3aKOHOMEPHOCTH

UCTIOJNIB30BaTh CXEMbl M CXEMATH4YHbIE PHCYHKH H3YYCHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIbHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOILIECCOB IPHU PEUICHUH y4eOHO-TTPAKTHYECKUX
3aaa4, ONTHYCCKUC CXEMBI I TOCTPOCHUA I/1306pa)K€HI/II71 B IIJIOCKOM
3epKaJie ¥ cOOMPAIOIIEH JTHH3e

NPUBOJUTL TMPHUMEPbl (HAXOAWTh HH(DOpPMAIMIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B OBCEIHECBHOM
KU3HM g obOecriedeHus 0Oe30macHOCTH Tipu  oOpalieHuud ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHUSI 3/I0pPOBbS U
COOITIOJIEHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKpYIKAIOIIEH cpejie

OCYILECTBIISATh MOMCK MHPOPMALUU (PU3NYECKOTO CONIEPKaHUSI B CETH
WuTepHer, camMoCTOSATENbHO (OpMYyIUpys IOMCKOBBIM  3ampoc,
HaxOJWTh IYTH  ONPEAENICHHs  JIOCTOBEPHOCTH  IOJyYEHHOMU
MH(pOpMallMd Ha OCHOBE HMMEIOMIMXCS 3HAHUM M JOMOJIHUTENIbHBIX
HNCTOYHHKOB

UCMOJNb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMA  HaAy4dHO-
MOMYJSIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl MHGOPMAIIMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE I/IH(i)OpMaHI/II/I U3 HECKOJIbKHX HNCTOYHUKOB (1)I/I3I/I'-IGCKOF0
coJlep’KaHusl, MyOJIMYHO TPEACTAaBIATh PE3yIbTaThl MPOEKTHOW WM
HCCIIEN0BATENIbCKOM  JEATENBHOCTH, NPH  3TOM  TPaMOTHO
WCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3MKH W CONMPOBOXKJATh BBICTYIUIEHHWE NpE3CHTAlMed ¢ yd&ToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IPU BBINOJIHEHUH Y4EOHBIX NMPOEKTOB M UCCIEIOBaHUNA (PU3NYECKUX
IPOLIECCOB paclpenensaTh 00A3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMHA  3aJa4aMH, CJICAWTHh 32 BBIIIOJHEHUEM IIJIaHa
JEUCTBUM M  KOPPEKTHpPOBaTb  €ro, aJcKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYHNIBl, BbICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAL  T'OTOBHOCTH




paspemath KOH(IUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon Kon

IIpoBepsiemble 1eMEHTHI COIePKAHUS
pa3nena Jj1eMeHTa

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

®uszuka — Hayka O Ipupoje. SBieHus npUpPOABL.
1.1 duznyeckue  ABJICHHSA. MEXaHHMYCCKHE, TEIUIOBBIC,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBHIE

®dusnueckue BenMuWHBL.  V3MepeHne  QuU3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts
U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHULL
EcrecTBeHHOHay4HbI METOJA MO3HAaHUS: HaOJIOJCHUE,
IIOCTAaHOBKA HAay4HOT'O BOIIPOCA, BBIABMUKCHHE THIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THIOTe3, OOBSICHEHUE
Ha0JII0/1a€MOT0 SBJICHUS

1.4 Onucanne PU3NYECKHUX SBJICHUM C TOMOIIBIO MOIeIIeH

[TpakTrueckue paboThI:
N3mepenne paccTOsTHUN.
15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.
' Omnpenenenue pasMepoB MajbIX TEJ.
W3mepenne temmeparypbl IPU MOMOIIU KUIKOCTHOI'O

TECPMOMCTpPA U AaTYHKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BELIIECTBA

CrtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX Pa3MEpHI.
2.1 OnpIThl,  JOKa3bIBAIOLIME  JUCKPETHOE  CTPOECHHE
BEILECTBA

JlBwkeHne uacTWIl  BemectBa. CBA3b  CKOPOCTH
2.2 JBIKEGHMSI YACTHII C TeMIepaTypoil. BpoyHOBckoe
nBkeHue, muddysus

53 B3auMoieiicTBIE YaCTHI] BEIECTBA: TIPUTSKEHNE 1

2 OTTaJKHBAHUE

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOGHHE Ta30B,
KHUAKOCTEH ¥ TBEPABIX  (KPUCTANIMYECKHX) Tell.
24 B3auMOCBA3b MeXIy CBOWCTBAMH BEIIECTB B PasHBIX
arperaTHbIX COCTOSIHMSIX M HX aTOMHO-MOJEKY/IAPHBIM
CTpOEHHEM

2.5 OCOOEHHOCTH aTrperaTHBIX COCTOSIHUIA BOJIBI

26 [TpakTrueckue paboTHI:

###Par###0O1eHka 1uaMmeTpa aToMa METOIOM PsioB (C




UCTONIb30BaHueM ¢otorpaduii).

#HHPar###0neITBI 1m0 HAONIONEHWUIO  TEIUIOBOIO
pacuIpeHwst ra3oB.

HHHPar###0nbITEI 110 OOHAPYXKEHUIO JCHCTBUSA CHII
MOJICKYJISIPHOTO TTPUTSKCHUS

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

3.1

3.2

MexaHndeckoe JIBIDKCHHE. PaBHomMepHoe u
HEPaBHOMEPHOE JIBIKCHUE

#H##Par###CxopocTsb. Cpenusis CKOPOCTh npu
HEPaBHOMEPHOM JIBIKEHUHU. Pacuyér myTu U BpeMeHu
JBIOKEHUSA

3.3

SBnenne uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
TeJ KaK NPUYMHA U3MEHEHUS CKOPOCTU JIBHIKEHUS TEll.
Macca kak Mepa HUHEPTHOCTH Teja

3.4

3.5

3.6

#HH#HPar### InorHoctes BemecTtBa. CBA3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIECTBA

Cuta KaK XapaKTEepUCTHKA B3aUMOICUCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl c
MIOMOUIBbIO JUHAMOMETpA

3.7

#HHHPar### SIsnenne TAroTeHud U cwia Tokectu. Cuia
TSKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocThb

3.8

3.9

Cuna tpenus. TpeHUe CKOJIBXKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoae U TEXHUKE

#HH#HPar###Crnoxxenue cuil, HaNpaBiICHHBIX IO OJHOU
npsaMoi. PaBHOAEHCTBYIOIAs CUIT

3.10

[TpakTrueckue paboThI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(mapuka B KUAKOCTH, MOJEIN  DJIEKTPUYECKOIO
aBToMoOmiIs u Tak ganee). OmnpeneneHue cpeaHe
CKOpOCTH CKOJBXEHUS Opycka WM IIapuka 1o
HAKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIIHAE
3aBHCUMOCTb pacTsKeHus (aegopmariiu) MpyKUHbI OT
NPUJIOKEHHONW  cuiibl.  OMBITBL, JI€MOHCTPUPYIOIIUE
3aBHCHMOCTb CHJIBI TPEHUS CKOJIbKEHUSI OT Beca Tela U
XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

3.11

dusnueckue sIBICHUS B IPUPOE: MIPUMEPHI ABHKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B >KMBOW M HEKUBOW MPHUPOJIE,
NEMCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckre yCTpoMCTBa: IMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEPIBIX TEJI, "KUJIKOCTEN 1 TA30B




4.1

Hasnenune TBEpHoro tena. CrocoObl yMEHBIIEHUS U
YBEJIMYEHUS J1aBICHUs

4.2

4.3

JlaBneHue raza. 3aBUCUMOCTh JaBJICHUS ra3a oT 00béMa,
TEMIIEPATYPHI

ITepenava maBiieHus] TBEPABIMH TEIAMH, KUAKOCTIMHU U
razamu. 3axkoH [Tackang. [ITHeBMaTHUeCKHE MAlIMHEI

4.4

3aBUCHMOCTh  JABJICHUS OJKUJKOCTH OT  TIIyOWHBI.
I'uapoctaTnaeckuii mapagokc. CooOIIArOITUECS COCY/IbI.
['uapaBnuyeckre MeXaHU3MbI

4.5

AtMocdepa 3emin u atmocheproe naBieHue. [IpudanHb
CYIIECTBOBAHUS BO3AYIIHOW 00071049ku 3emuid. OTmbIT
Toppuuenu. 3aBUCHMOCTD aTMOC(HEPHOTO JABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

4.8

W3mepenne armocdepHoro mapieHus. [IpuOopsl miis
U3MEpeHUs aTMOC(HEPHOTO JTaBIICHUS

JleiicTBue KMIKOCTH M ra3a Ha TOTPYKEHHOE B HHX
Teno. BelTankuBaromas (apxuMmenoBa) CHila. 3aKOH
Apxumena

IImaBanue Ten. Bo3ayxonnasanue

4.9

[TpakTiueckue paboThI:

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOJE OT
o0péMa TOTPYKEHHONH B JKUIKOCTH YacTH TeJja.
Ornpeznenenrie BHITAIKMBAOIIEH CUJIBI, IEMCTBYIOIIEH Ha
TEJ0, MNOrpy)KEHHOE B  JKHUJKOCTb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEN CHUIIBL, JEHCTBYIOLIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Teja. OMIBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLIECH
CHUJIBI, JIEUCTBYIOIEH Ha TEJIO B >KHIKOCTH, OT 00BEMa
MOTPYKEHHOW B MKUJKOCTh YAaCTH Te€la U OT INIOTHOCTH
JKUJKOCTH. KouctpynpoBanue apeomerpa W
KOHCTPYUPOBAHME  JIOAKA U  ONpEHENICHHE €€
IrPYy30I0ABbEMHOCTH

4.10

dusznyeckrue  ABIEHUA B MOPHUPOJE: BIIMSIHUE
aTMOC(hepHOTO JaBJICHUS Ha )KUBOW OPraHU3M, TIJIaBaHUE

pBIO

411

TexHuyeckue YCTpPONCTBA: COOOIIAIOIIUECS COCY/IbI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUA TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,
apeoMeTp

PABOTA, MOITHOCTDB, DOHEPTUA

5.1

Mexannueckasi pabora




5.2

Mexannueckast MOIITHOCTD

HpOCTBIe MCEXaHU3MBI. pblvyar, 6J'IOK, HaKJIOHHAas1

53 110ckocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onoTtoe  mpaBwio»  MexaHuku.  KoadduumeHnt
9.5 I10JIE3HOTO NecTBUS MEXaHU3MOB. IIpoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreH1manpHas SHEPTrUM TeJa, MOJHATOr0 HaJ 3eMiIEi
o.7 Kunernueckas sneprus
5.8 [Tonnass mexaHudeckas »HEprus. 3aKOH H3MEHEHUs U
' COXpaHEHMsI MEXaHUYECKON IHEPTUU
[TpakTiueckue paboThI:
###Par#Ht#Onpenenenue pabOThl CUTIBI TPEHUS TPHU
59 pPaBHOMEPHOM JBM)KCHHHU Tella IO TOPU3OHTAIBHOMI
' noBepxHoctu. MccnenoBaHue yciaoBHM  paBHOBeCHUs
ppiuara. HM3mepenme KIIJI HakIOHHOM IIJIOCKOCTH.
N3ydeHne 3aKoHa COXpaHEHUsI MEXaHUYECKON IHEPIUU
5.10 duzuyeckue SIBICHUS B MPUPOJE: pbIYard B Tele
' 4eJI0BEKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABWXKHBIA H
511 HEMOJIBIKHBIA OJIOKU, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI CO/IeP:KAHUS
pasaena 3J1eMeHTa
TEITUJIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
6.1 TEOpUU CTPOCHMs BemlecTBa. Macca u  pa3Mmepbl
MosieKyl.  OmIbITBI, HOJATBEPKIAIOLUIME  OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUH
6 Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tell
6.3 Ha OCHOBE TMOJIOKEHUN MOJEKYIIPHOKMHETUYECKOMN
TEOpUHn
6.4 CMauynBaHUE W KaWLISIPHBIC SIBICHUS




6.5

TeroBoe paclIMpeHue U cxKaThue

6.6

6.7

Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTbIO
TEIIJIOBOTO JIBUKEHUS YaCTHI]

Baytpennss sneprus. CnocoObl ”3BMEHEHHS! BHYTPEHHEH
SHEPrUu: TeIionepeaada U CoBepIIeHue paboThl

6.8

Buael temonepenaun: TENMIONPOBOJAHOCTb, KOHBEKIIHS,
HU3ITyYCHHE

6.9

6.10

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH
BEIIEeCTBa

TemnooOMeH H TEIIOBOE PaBHOBCCHC. YpaBHeHHe
TEIIOBOro OajaHca

6.11

[InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIICCTB.
VY nenbpHasg TeruioTa IUIaBJIEHUS

6.12

6.13
6.14

[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS

BrnaxunocTth BO3yXa

3Hepr1/151 TOILJIUBA. Y AelIbHAas TEIJI0Ta CropaHus

6.15

[Mpunnuner  paGotel  TemmoBbix — asurateneit  KITJ]
TEIUIOBOrO ABUraresid. TeroBble ABUTATENN W 3allUTa
OKpY>KaroIleu cpeibl

6.16

6.17

3akoH COXpPAaHCHHUSA U MPEBPALICHUA SOHCPTIUH B TCIIJIOBBIX
nporieccax

[IpakTuyeckue paboTHI:

#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJIEKYJISIPHOTO IPUTSKEHHUSL.

H#HHPar###OnbITEI 1O BBIPALIUMBAHUIO  KPUCTAIJIOB
MOBApEHHOM COJIM WIIA caxapa.

#HHPar###0neITEl IO HAOJIOAEHUID  TEIUIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TeIl.
##HPar####Onpenenenue naBieHUs] BO3AyXa B OayuloHe
HITpHIIA.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JaBIIEHUs] BO3JyXa OT ero o0bEMa W HarpeBaHUs WM
OXJIKCHMUSL.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH
JUIMHBI CTOJIOMKA JKMJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIiepaTyphbl.

#H##Par#H##Habmonenne W3MEHEHUS BHYTpEHHEH
SHEpPIrUU Tela B pPe3yNbTaTe TeIUlonepeaayd M paboThI




BHCIIHHUX CHJI.
#H##Par###lccnenoBanue SBJICHUS TEIUIOOOMEHa TMpHU
CMCIIMBAHUH XOJIOTHOW U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIIOTEHI,
MOJIYYEHHOTO BOJIOM MpPH TEIIOOOMEHE C HarpeThiM
METALTUICCKUM IHITUHAPOM.

###Par#H#Onpenenenue  yIelbHOM — TEIUIOEMKOCTHU
BEILICCTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
###Par#H##Onpenenenue OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Par##Onpenenenue yneabHONW TEIUIOTHI IJIaBJICHUS
JIBJA.

@u3nyecKkue ABJIEHUA B MPUPOAE: TMOBEPXHOCTHOE
HATSDKEHUE W KallWUISIPHBIE SBJIEHUS B IPUPOJE,

6.18 KpUCTaJIJIbl B IIpupone, uznydenue CoiHua, 3aMep3aHue
BO/1I0EMOB, MOpPCKHUE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,
VHes, CHera.
TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IPUMEpHI
HCIIONBb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
6.19

AaTYuK TEMIICpaTypbl, TCPMOC, CHUCTCMaA OTOIIICHHUA
AOMOB, THI'POMETPBI, IICUXPOMCETP, I1apOoBad Typ6I/IHa,
ABUTATCJIb BHYTPCHHCTO CrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tein. J[Ba poja 3JeKTpUUECKUX 3apsIoB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

1.2 (3aBHCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEJIaMH)
Onekrprueckoe noyie. Hanpsok€HHOCTD 3IIEKTPHYECKOTO

7.3 nosid. IlpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN

7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHNKY 1
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHHs SJIEKTPUUECKOTO 3apsiia

76 ONEeKTpUYEeCKU  TOK.  YCJIOBHA  CYLIECTBOBaHMS
ANEKTPUYECKOT0 TOKA. VICTOYHMKN IOCTOSTHHOT'O TOKA
HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,

1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTAX U rasax

7.8

Onektpuyeckas uenb. Cumia Toka. OIJIEKTPUUYECKOE




HaIpsHKEHNE

79 ConpotuieHue MPOBOJIHUKA. VneabpHOE
COMPOTHUBIICHUE BEILIECTBA

7.10 3akon Oma JJ1s1 yyacTKa Lenu

711 [locnenoBarenbHOE W NapajUieIbHOE  COEIUHEHUE
MIPOBOIHUKOB

712 Paborta u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenna

713 DNEeKTPUYECKHE IEeNMH M IMOTPEOUTENN AICKTPUICCKOM
sHepruu B ObITy. KopoTkoe 3amMblkaHue

714 ITocTossuabIe MarHuThl. B3amMoaeHcTBHE ITOCTOSHHBIX
MarsuToB

715 MarautHoe 110jIe. MarHuTHoe 1I0jIe 3eMJIH M €ro
3HAYCHUE JIJIA )KU3HU Ha 3emie

716 OnbIT Dpcrena. MarHuTHOE 10JI€ AJIEKTPUYECKOro TOKa.
[IpumeHeHue 3J1eKTPOMarHuToOB B TEXHUKE
JlelicTBME€ MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

717 DNeKTpOABUTATENIb MOCTOSHHOTO TOKa. Vcmons3oBaHue
AJIEKTPOJIBUTATENIe B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCHopTe

718 OneiTel  @apajnes.  SIBieHue  3IEKTPOMArHUTHOMN
naaykuuun. [Ipasuno Jlenna
DIEeKTpOreHeparop. CrniocoOsr MOJIY4ECHUS

7.19 AIEKTPUUYECKOMN SHEPrUH. DNEeKTpOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
U TIPU CONPUKOCHOBEHMH.
UccnepoBanue JelCTBUS DJIEKTPUUECKOTO TOJISA Ha
MMPOBOTHUKH U JTUDJICKTPUKH.
COopka ® mpoBepka pabOTHl DIEKTPUUYECKON IEeTH
MMOCTOSTHHOTO TOKa.
N3mepenue u peryaupoBaHue CUIIBI TOKA.

7.20

N3MepeHne u peryampoBaHue HAPSAKEHHUS.
HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UYILETO Yepe3
pPEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3UCTOpE.

OnpIThI, JEMOHCTPHUPYIOIIUE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TJIOLIAAN MTONePEYHOro CeYeHUs U MaTepuasa.
[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUW  TIpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.




[IpoBepka npaBuia s CUJIbl TOKa MPHU MapajljeIbHOM
coeAMHeHUU  pe3uctopoB.  OmpeneneHue  paboOThI
UIEKTPUUECKOTO0 TOKa, WAYILEro 4epe3 Pe3UucTop.
OmnpeneneHue  MOLIHOCTH — 3JIEKTPHUYECKOrO0  TOKa,
BbIJIeNIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIAYLIETO YEPE3 JaMIIOUKYy, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarguTHOI'O B3aHMOI[eI>'ICTBI/ISI INOCTOAHHBIX MArHuTOB.
I/I3yqu1/Ie MAarauMTHOIO 1OJI MOCTOAHHBIX MAarHuTOB IIPU
ux oObeauHeHMH U pasjneneHud. MccienoBaHue
NeUCTBUS AIIEKTPUUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBHSI KaTyIIKU C TOKOM M MarHuTa OT CHJIBI
TOKa M HaIpaBleHHs TOKa B Karymke. 3yuenue
I[GI\/JICTBI/ISI MAardmMTHOrO I1oJii Ha IMPOBOAHUK C TOKOM.

Koncrpynposanue u U3y4YeHUe paboTsl
3IIEKTPOABUTATEIS. N3smepenne KII
3JIEKTPOIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HCCICOOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIUU:
HCCIIENOBAaHUE M3MEHEHHH 3Ha4Ye€HUsI U HallpaBJICHUA
HHAYKIIMOHHOTI'O TOKa

7.21

dusnueckue SBICHHS B TMPUPOJE: DICKTPUUECKHE
SBICHUST B  aTMocdepe, DJIEKTPUYECTBO  SKHBBIX
OpPraHM3MOB, MarHUTHOE Toje 3emiu, Apeild MoICcoB,
POJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3emiie, MOJISIPHOE
CUSIHUE

1.22

TexHuueckue yCTpOWCTBA: 3JIEKTPOCKON, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPHUECKOW DHEPTHUH,
9JIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPOIPUOOPHI (puMepHI), AIEKTPUUYECKUE
MPEJOXPAHUTENHN, JJIEKTPOMArHuT, 3JIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa, FeHepPaTop MOCTOSHHOTO TOKA

9 KJIACC
Kon
Kox snmementa [IpoBepsieMbie AIEMEHTHI COACPKAHUS
pasnmena
MEXAHUWYECKUE SBJIEHUA
8 8.1 Mexannyeckoe ABUKeHUE. MarepuaibHas — TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIHLHOCT MEXAaHNUECKOTO ABMIKEHUS




8.3

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE

HepaBnomepHoe npsimonuHeiiHoe ABukeHue. CpeaHsis

8.4 U MIHOBEHHas CKOpPOCTh Tejla TNpH HEPaBHOMEPHOM
JIBUKCHHUH
8.5 Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHEHHOE
' TIBUKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMepHOE nBUXKEHHE MO OKpykHOCTU. [lepumon u
8.7 gactoTa oOpamieHus. JIuHelHass W yrioBas CKOPOCTH.
LlenTpocTpeMuTENLHOE YCKOPEHUE
8.8 [TepBrrii 3akoH HproToHa
8.9 Bropoii 3akon Herotona
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uuu CUil
8.12 Cuna ynpyrocru. 3akoH I'yka
8.13 Cuna TpeHHs: CHJIa TPEHUSI CKOJBKEHHS, CHJIa TPEHUS
' TIOKOSI, IPYTHE BUJIbI TPEHUS
8.14 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTCHUS.
' VckopeHnue cBOOOIHOIO MaeHusl
8.15 IBuwxenne  mmaHer  Bokpyr  Comuma.  Ilepsas
' KOCMMYECKasi CKOpocTb. HeBecoMocCTh U meperpys3ku
8.16 PaBHOBecue maTepuabHONU TOUKU. AOCOIOTHO TBEPAOE
' TEJO
8.17 PaBHOBecue TBEpPIOro Tela € 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. 3Menenne nmnynsca. IMnynsc cuiib
8.19 3aK0H COXpaHEHHS UMITYJIbCa
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTD
8.92 PaGora cun TskecTH, ympyroctu, TpeHus. CBs3b
' SHEPTUU U PaboThI
8.93 [MorennmaneHast dHEPTUs Tena, TIOJHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMITH
8.24 [ToTenunanpHas 3HEPTUs CKATON MPY>KUHbI
8.95 Kunernueckass sHeprus. Teopema o0 KHHETHYECKOU
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHMUECKOM SHEPrUn
[IpakTrueckue pabOTHI:
8.27 OmnpefeneHne cpeaHeil CKOPOCTH CKOIBXEHUS Opycka

WM OBWXKCHHSA MIapHUKa I10 HAKJIOHHON IIJTIOCKOCTH.




8.28

8.29

OmnpeneneHne ycKOpeHHUs! Tejla MPU PaBHOYCKOPEHHOM
JBVKCHHUM 110 HAKJIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
IIpoBepka THIIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JBIDKEHUHM 0€3 HayallbHOW CKOPOCTH IIYTH OTHOCSATCS
KaKk psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILHE
IIPOMEKYTKH BPEMEHHU OJINHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CUIIBI TPEHMS CKOJIBKEHUS
OT Ccuibl HOpPMalpHOro jasieHus. OnpeneneHue
KodpduuueHTa TpeHus cKoiabxeHus. Omnpenenenue
KECTKOCTH TMpYXuHbL. OnpeneneHue padOThl CHIIbI
TPEHHMsIT TpU PABHOMEPHOM JIBJKEHUM Tejla 110
rOpU30HTaIbHONW mNoBepXxHocTH. OrmpeneneHue padboThI
CUIBI  yOPYrocTM  HOpU  HOABEME  Ipy3a  C
HCIIONIb30BAHUEM  HENOJBHKHOIO UM IOJBHMKHOIO
0JI0KOB

dusnyeckue SABICHUS B NPUPOAC: NPUIUBBI U OTIMUBBL,
nBUKeHHE IulaHeT COJHEYHOM CHUCTEMbI, PEAKTHUBHOE
JBUKEHUE KUBBIX OPIAaHU3MOB

TexHuyeckue  yCTpOMCTBA:  CHUAOMETP,  JaTYUKHU
IIOJIOYKEHUS, PACCTOSIHUA U YCKOPEHUs, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH

o1 KOJIeOaHUM: TIePHO/I, HaCTOTa, aMIUTUTY/a
9.2 Marematnueckuit 151 IPY>KUHHBIN MasITHUKHU.
[IpeBparenue sHepruu npu KojaedaTeTbHOM ABHKEHUN
93 3aryxarmue KoneOaHusi. BBIHYXIEHHBIE KOJICOAHMS.
Pe3onanc
Mexannyeckne BOHbI. CBOWCTBA MEXaHMYECKUX BOJIH.
94 [IpononpHBIE W TONEpeYHbIe BOJHBL. J[JTMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI
B TBEPJIOM Telle, CEHCMUUYECKHUE BOJIHBI
9.5 3Byk. 'pOMKOCTB 1 BBICOTA 3ByKa. OTpakeHHe 3ByKa
9.6 WubpasByK U yIbTPazByK
[IpakTudeckue pabOTHI:
OmpeneneHne YacTOTBI M TMepuoAa  KoJieOaHWH
MaTeMaTHYECKOr0 MasiTHUKA.
9.7 OmpeneneHne YacTOTBI M TMepuoAa  KoJieOaHWH

MPY>KUHHOTO MasITHUKA
HccnenoBanue 3aBUCUMOCTH — TepuUoja  KoyieOaHUA
IIOABCUICHHOTO K HHUTH pr321 OT JIMHBI HUTH.
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HccnenoBanne 3aBUCHMOCTH — TepHOAa  KojeOaHuit
NPY)KMHHOTO MasTHHKAa OT Macchl Tpys3a. IIpoBepka
HE3aBHCUMOCTH neprozaa KoJIeOaHMi rpysa,
MOJIBEIIICHHOTO K HUTH, OT MAacChl Tpy3a M KECTKOCTH
npykuHbl. M3Mepenne yckopeHus: cBO0OJHOTO MaIeHHS
dusnuecKue SBICHUS B MPUPOJE: BOCIPHUITHE 3BYKOB
9.8 KMBOTHBIMHU, 3E€MJIETPSCCHHE, CEHCMUYECKHE BOJIHHI,
IyHaMH, 9XO0
9.9 TexHudeckue yCTpOWCTBA: 3XOJOT, HCIOJIB30BAaHUE
' yIBTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTPOMAarHUTHOE TOJie. DICKTPOMarHUTHBIE BOJIHBI.
' CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas mpupoaa cBera. CKOpOCTh CBeTa.
' BosHOoBBIE CBO#ICTBA CBETa
[MpakTrueckue paboThI:
10.4 N3ydyeHne CBOICTB  SJEKTPOMArHUTHBIX BOIH C
MOMOIIIBI0 MOOMIIBHOTO Telle(oHa
Ousnueckue SBIEHUS B TPHUPOJE: OHOIOTHYECKOE
10.5 JeiicTBHE BUJUMOTO, yABTPahUOIETOBOIO u
PEHTIE€HOBCKOT'O U3ITy4eHUH
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JlyueBast moziens cBera. McTouHMKY cBETa
11.2 [IpssmonuHeEitHOE pacpocTpaHEHHUE CBETa
113 Otpaxenue cBera. [Inockoe 3epkano. 3akKOH OTpaKeHUS
' cBeTa
114 [Ipenomnenne cBeTa. 3aKOH NPEIIOMJIEHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
115 JIunza. Xop mydyel B JINH3E
116 Ontnueckast cucrema QoToarnmapara, MHKPOCKOMA M
' Teneckona
117 I'maz kak onTuueckas cucrema. bauzopykocTs U
' JaIbHO30PKOCTh
118 Paznoxenue Oenoro ceeta B criektp. OnbiTel HploToHA.
' CrnoxeHune CrieKTpalibHBIX 1IBETOB. Jlucniepcus cBeTa
[IpakTrueckue pabOTHI:
11.9 HccnenoBanue  3aBHCUMOCTH  yIJla  OTPaKEHUS
CBETOBOTO JIy4a OT yIJIa MaJICHusl.
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W3ydyeHue xapakTepHCTHK H300paKCHHs ITpeIMeTa B
IUIOCKOM 3epKalie.

HccrnenoBanre  3aBHCUMOCTH — yrila  [IPEJIOMIICHHS
CBETOBOTI'O JIy4a OT YIJIa MaJCHHs Ha TPAHHILE «BO3AYX —
CTEKIION.

[Tonyyenne u300paKeHUH C MOMOILNBIO COOHMparomeit
JINH3HI.

Ompenenenre (HOKYCHOrO PACCTOSHHS M ONTHYECKOM
CHWJIBI COOMPATOIIEH JTNH3HI.

OmBITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CIICKTP.
OmbITEI O BOCHPHUATHIO IIBETAa NPEAMETOB MpPU HX
HaOJIIO/ICHUH Yepe3 [[BETOBbIC (PUITBTPBI

dusnueckue SIBICHUS B npupoac: 3aTMCHUA COHHHa n

11.10 JIyHbI, 1IBETa TEJI, ONTUYCCKHE SBJICHHS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texuuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,
' (oToanmnapar, ONTHYECKUE CBETOBOIBI
KBAHTOBEGIE SABJIEHUA
121 Onwitel Pezepdopna u mmaHeTapHass MoOJENb aTroMa.
' Mouenb aroma Bopa
12.2 Hcnyckanue W TOTJOIICHHE CBETa aTOMOM. KBaHTEHI
' JluHeHyaTpie CeKTPhI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMMa-u3IydeHHs
124 Crpoenne aromHOro siapa. HykioHHas Moxenb
' aTOMHOTO siipa. M30Toms!
125 PanuoakTtuBHble mpeBpamieHus. [lepuon momypacmana
' ATOMHBIX sIJIEp
126 SAnepHble peakiuu. 3aKOHbI COXPAHEHHUs 3apsI0BOrO U
' MAacCOBOTO YHCEI
12.7 DHeprust CBSI3M aTOMHBIX sifiep. CBsI3b MacChl M SHEPTHA
12.8 Peakuuu cunTesa u geneHus saep. ICTOUHUKH SHEPTHH
' CosHIa u 38831
12,9 Snepnas osHeprerwka. JlelicTBHE  paJMOAKTHUBHBIX
' M3ITydeHUH Ha KUBBIC OpraHU3MbI
[IpakTudeckue pabOTHI:
HaOmroneHne CIUIOMIHBIX W JTMHEWYaThIX CIEKTPOB
1210 U3ITy4eHUS.
HccnenoBanne TpPeKOB: M3MEPEHHUE SHEPTUU YACTHUIIBI
10 TOPMO3HOMY TyTH (110 poTOorpadusm).
W3mepenue paanoakTUBHOTO (poHa
1211 ®u3nyeckue SBICHUS B TPUPOJE: ECTECTBEHHBIN

paAMOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,




PaIUOAKTUBHOE H3JIy4CHUE IPUPOAHBIX MHUHEPAJIOB,
JNEHCTBUE PAJUOAKTHBHBIX M3IYyYCHMM HAa OpraHu3M
YeJIoBeKa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,
VMHJMBUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B  HAy4yHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUN TPUPOIBI, O POJH DKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
(UBUYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUYEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MUpa, Pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHHM Kak
crocobe CyIiecTBOBaHUsI MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUM MPUPOJBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHME pa3Inyarh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXAalOLIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA
(mpu3HaKH)

Binianenne ocHOBamMu IOHATUHMHOIO armapara U CHUMBOJMYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX JUIsI pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBONCTBa Tel, (U3NYECKUE SIBICHUS U
MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U SMITUPUICCKHE 3aKOHBI

YMeHUe OIMCHIBATh HN3YUCHHBIC CBOICTBA TEII U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

BrnajgeHne ocCHOBaMH METOJOB HAyYHOTO TIO3HAHHS C Yy4ETOM
coOIOIeHHsT MPaBWJI O€30MacCHOTO TpyAa: HaOMroJeHUE (QU3HMIECKUX
SIBJICHU

YMEHHE CaMOCTOSATEIBHO COOMpATh IKCIEPHUMEHTAIbHYIO YCTAaHOBKY
U3 JaHHOTO Habopa 0O0OpYIOBAaHHS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIBITA ¥ 3aIKCHIBATh €T0 PE3YNbTAThI, (DOPMYITHPOBATH BHIBOIBL;
MPOBEJICHUE TPSIMBIX ¥ KOCBEHHBIX U3MEPEHUN (PU3UIECKIX BEITUUHH:
YMEHHE IUJIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOOUpaTh
HKCMEPUMEHTAJIbHYI0O YCTAaHOBKY [0 HWHCTPYKIMH, BBIYUCIATH
3HaYeHHE BEJIMYMHBI U AHAIU3UPOBATH MOJYyYEHHBIE PE3YJIbTaThl C




Y4ETOM 3aJaHHOU ITOIPEIIHOCTH PE3yIbTaTOB U3MEPEHHU;
IPOBE/ICHUE  HECIOXKHBIX  HKCIEPUMEHTAIbHBIX  HCCIIEOBaHUIl;
CaMOCTOSITENILHO  COOMpPAaTh HKCHEPUMEHTAJIbHYI0 YCTaHOBKY M
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIATH
HOJIy4eHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIMIl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BBIBOBI 110 pe3yIbTaTaM
UCCIIEI0BaHMS

[TonuManue  XapaKTepHBIX  CBOMCTB  (DU3UYECKUX  MOJCIICH
(MaTepuasibHas TOYKa, aOCONIOTHO TBEPIOE TEJIO, MOJEIH CTPOCHUS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IUJIaHETapHAas MOJENb aTroma,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHSTh UX IS
00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Ypucie M B KOHTEKCTE CHUTYallMid NPaKTHKO-OPHEHTHPOBAHHOTO
XapaKTepa, B YaCTHOCTH, BBISBIIATh IPUYNHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHUE C OMOPOW Ha M3YUEHHBIE CBONCTBA (U3NIECKHUX
SIBIICHUM, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIH

YMmenue pemaTth pacuéTHbele 3adauu (Ha 6aze 2 — 3 ypaBHEHHUN),
UCIIONB3YS 3aKOHBI U (opMmynbl, CBs3bIBaOIIKME (pU3HUECKHe
BEIIMYUHBI, B YAaCTHOCTH, 3aIlUCBIBATh KPATKOE YCIOBUE 3aayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCIO0Ib30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOJIUTH PAcC4€Thl M OLICHMBATh PEAINCTUYHOCTh IOJY4YEHHOIO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEPHOCTh
(bu3nUecKoil BEeTMUMHBI, TOJIyY€HHOM NPHU peIIeHUH 3a/1aun

YMeHue xapakTepus3oBaTh MPUHLUIBI JEHCTBUS  TEXHUUYECKHUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX HPUOOPOB, U IMPOMBIIIIEHHBIX
TEXHOJIOTUYECKHUX IPOLECCOB MO0 MX OMHMCAHUIO, UCIIOJIb3Ys 3HAHUS O
cBOiicTBax (pM3MUYECKUX SIBICHUH U HeoOXoaumble (Qusnyeckue
3aKOHOMEPHOCTH
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YMeHue ucCnonp30BaTh 3HaHUS O (U3NYECKUX SBJICHHUSIX B
MOBCEIHEBHOM JKM3HM s o0ecriedyeHuss O€30MacHOCTH MpH
oOpamieHun ¢ OBITOBBIMM ~ IpHOOpaMH M TEXHUYECKHUMH
YCTPOMCTBAMM, COXpaHEHUS 3JI0pOBbS U  COOJIIOJIEHUS HOPM
HKOJIOTMUECKOTO TOBEJAEHUS B OKpYXKAIOLIEH cpeae; IMOHUMaHHUe
HEOOXOMMOCTH MPUMEHEHHs JOCTHKEHUH (UMK U TEXHOJIOTUH
JUIsl paliMOHAJIBHOTO MTPUPOI0IOIb30BaHUS

11

OnelT TOMCKa, TpeoOpa3oBaHUs M MpEACTaBICHUS HHPOpMALUU
(U3UYECKOTO COACpPKAHUS C HCIOIb30BaHUEM WH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTD
MOJy4eHHOW WHQOpPMAIIMM HAa OCHOBE UMEIONINXCA 3HAHUA W
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaThb  IpHU
BHITIOTHEHUH y4YEOHBIX 3aJaHuil HAYYHO-TIOMYJISPHYIO JUTEPaTypy




(GU3HYECKOTO COACpIKAHMSI, CIPABOYHBIE MAaTEPHAIbI, PECYpChl CETH
WutepHer; BnaaeHue 0a30BBIMH  HaBBIKAMU  [IPeOOpa30OBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co3laBaTb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE UH(OpPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 MEXAHWYECKUE SABJIEHUA
11 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
OTHOCHUTENBHOCTD IBHKEHUS
12 PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHuE. Cpennsas ckopoctb. Dopmyna s
BBIYHCIICHUS CpeHEel ckopocTH: V = S/t
PaBHOMEpHOE NPAMOJIMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JNa OT
BPEMEHH B CIy4ac pABHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
1.3 M) =xy +0f
I'paguky 3aBUCMMOCTM OT BPEMEHH Ui IPOEKLUUH CKOPOCTH, MPOEKIIHUU
NIEPEMELICHNS], IIyTH, KOOPAMHATBl IPU PABHOMEPHOM IMPAMOJMHEHNHOM
JBUKCHUU
3aBUCHUMOCTh KOOpPJIMHATBl T€Ja OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO ABUKECHHUS:
!Q
Sf)=vo, *I+ay* =
=<
@opmynbl Uil NPOEKIUU MNEpEeMEUIeHUs], MPOEKIUH CKOPOCTH M TPOEKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-?.
U_r('f) =Upy T4, 1,
a. (f)=canst,
Ul.‘c‘ - L)I.TL :zaxsr
I'paduku 3aBUCHMOCTH OT BpEMEHM JJsl MPOEKIUH YCKOPEHHs, MPOEKIMU
CKOPOCTH, NPOEKLUHU IepeMEelIeHUsl, KOOpAUHAThl TPU PaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JABM>KEHUU
CBobonnoe nazgeHue. Popmysbl, ONUCHIBAIOIIME CBOOOJHOE MaJeHHE Tela I10
BEepPTUKAJIM (JBUXKEHHE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
15 3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH JUIsl TMPOEKUUH YCKOPEHHMS,
IOPOEKIMM CKOPOCTH M KOOpPAMHAThl IpU CBOOOJHOM MAJCHUM Teja 10
BEPTUKAIIH
CKopocTh pPaBHOMEPHOIO JABI)KEHHS Tejla IO OKpykHOcTH. HampaBnenue
CKOPOCTH.
1.6 P

®dopmyna i BBIYUCICHUS CKOPOCTH dYepe3 paJnyC OKPYKHOCTH U TEPHO
oOparreHus:




LenTpocTtpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO
yckopenus. opmyrna uist BBIYMCIEHUST YCKOPEHUS:

a. = (&
"R
dopmyia, CBSI3bIBAIONIAS IEPUO]] M YACTOTY OOpaIeHHUs:
v = 1
T
Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas pusndeckas BenuyrHa. ClokeHue CHil
1.9 SIBnenue nnepuuu. Ilepsoiit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JENCTBYIOIIEN Ha
TEJ0
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 ~ —
Fy q=-F
TpeHune 1nokos U TpeHue cKoabxkeHus. opmyna 17 BEIYUCICHUS MOYJISL CHIIBI
1.12 TPEHMSI CKOJIbKCHHUS:
F_=un-N
- K
Hedopmarnus Tena. Yopyrue u Heynpyrue nedopmManuu. 3aKOH yHOpyroi
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
BcemupHoe Tarorenne. 3akoH BCEMUPHOTO TSATOTEHUS:
My -4
F=G L1 _2
R
114 Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
®opmyna a7l BBIYUCICHUS CUJIbI TSKECTH BOIM3H MOBepXHOCTH 3emun: F = mg.
JiBmxeHue mianet Bokpyr Connua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast (pusnyeckasi BeIMUMHA.
1.15

p=mi




I/IMHYJ'IBC cucreMsl Tea. I3mMeHeHne HUMITYJIbCA. I/IMHYJ'II)C CHIJIBI

1.16

1.17

1.18

1.19

3aKOH COXpaHEHUs UMITYJIbCA IS 3aAMKHYTOM CHCTEMBI TEJI:
D=nyU; i, =const
PeakTuBHOE IBUKEHUE

Mexannueckast pabora. @opmysa sl BBIYUCIEHUS PaOOThI CHIIBI:

A=Fscosc

Mexanuueckas MOITHOCTD:

N=24
I
Kunerndeckas u noreHuuanpHas 3Heprus. PopMyiia st BBIYUCICHUS
KMHETUYECKOW YHEPTUU:
2
E M
2

Teopema o kuHeTHUeCKOU d3Heprun. Gopmyia i BBIYUCICHUS NOTCHIUAIBHOU
SHEPIUH TeJa, IOIHATOIO
Haj 3eMéii:

E,=mgh

MexaHnyeckas DHEprusi:
E=E;+E P
3aKOH COXpaHEHUs1 MeXaHUuecKon sHeprun. Gopmyina 11 3aKOHa COXPAHEHHUSI

MEXaHMYECKOM dHEepruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpanieHne MexaHU4ECKOM SJHEPTUU ITPU HAIIMYUU CUJIbI TPEHUS.

1.20

1.21

[TpocThie MeXxaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peruar. Moment cuitsl: M - Fl.
VYcioBue paBHOBECHS phluara:

M +M, +..=0
[MoxBwxHbIN 1 HenoABWKHBIHN Ooku. KITJ] mpocThIx MeXaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

JlaBiieHue TBEpIOTO TENA.
@®opmyna 1715 BBIYMCIICHHS JABJICHHS TBEPIOIO Tena:
_F
P= Gh
JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mppocTaTyeckoe 1aBiIeHNE BHYTPH KHUJIKOCTH.




1.22

1.23

d)opMyJIa JJId BBIYMCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!
P=pgh+Dy,
3akoHn [lackans. ['uppaBnuyeckuii mpecc

3akoH Apxumena. Popmyna sl ONPEACICHUS] BBITAIKUBAIOIICH CHJIBI,
JIEHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KHUIKOCTh WM Ta3:

Foug =pgV

Vcnosue nnaBanus tena. [InaBanue CYIO0B 1 BO3AYXOILIAaBaAHUEC

1.24

1.25

1.26

Mexanudeckue KoneOaHus. AMIUIMTYJA, TEPUOJ W YacToTa KoJeOaHWi.
dopmyra, CBA3BIBAIONIAS YACTOTY M NEPUOJ] KOJIEOAHUH:

Marematuueckuii ¥ TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHeprum mpu
K0J1e0aTeIbHOM JABMXKEHUU

3aTyxaI0mHe KoJIe0aHHUsL. BLIHY)I(IIGHHBIG kosneOanms. Pe3onanc

1.27

1.28

1.29

Mexannyeckue BOJIHBL. 1IponosibHBIE M IONIEpeYHbIE BOJHBL. J[IMHA BOIHBI U
CKOPOCTb PaCIIPOCTPAHECHHUS BOJIHBI:

h=v-T
3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’k€HUE 3BYKOBOH BOJIHBI HAa T'PaHMIIE
nByX cpell. IH(pa3Byk U yIbTpa3ByK
IIpakmuueckue pabomoi
W3mepeHne cpeaHeil IUIOTHOCTH BELIECTBA; apXHMMEIOBOM CHIIBI;, JKECTKOCTH
HPYKUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUS; paOOThl CHJIBI TPEHUs, CHUJIbI
YIPYTOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs Opycka NO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoyjeOaHUIl MaTeMaTHMYecKOro MasTHHKA; 4YacTOThl M Mepuojaa
Kosie0aHu MPY)KMHHOTO MasiTHUKA; MOMEHTa CHJIbI, EHCTBYIOIIETO HA phIyar;
paboThl CWJIBI YHOPYrOCTH MpU HOIBEME Ipy3a C IMOMOILIBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJIBUKHOTO
O10Ka.
HccnenoBanue 3aBHCHMOCTH apXMMEIOBOH CHUJIBI OT 00BbEMa MOTPYKEHHON
4acTH Tejla U OT IUIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIECH CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
poJia MOBEPXHOCTH; CWJIBI YIIPYTOCTH, BO3HMKAIOLIEH B MPYKUHE, OT CTEIECHU
negopManuu MpYKUHBI, YCKOPEHUs: Opycka OT yIJjla HaKJIOHA HaIlPaBISIOIICH;
nepuojia (4acToThl) KoneOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; NEPHOJA
KOJIEOAaHUH MPY)KMHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
UCCIICIOBAaHUE HE3aBHUCHUMOCTU IepHoJa KoJeOaHMH HHUTSHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBeCUs pbplyara

1.30

Qusuueckue sA61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU




CKOPOCTSIMH B )KUBOW M HE)KMBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI W OTIUBBI, JBIKEHHE IUIaHET COJHEYHONM CHCTEMBI,
PEAKTUBHOE JBUKCHHUE KUBBIX OPIaHU3MOB, PbIYard B TEJIE YEIOBEKA, BIUSHUE
aTMOC(EpHOro JaBJIE€HUsS Ha JKUBOM OpraHusM, IUIaBaHHE pbIO, BOCIPHUATHE
3BYKOB )XMBOTHBIMH, 3€MJIETPSICEHUE, CEICMUUYECKHE BOJIHBI, IIYHAMH, 9XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMIIHUKH, PAKEThI, pbIYyar, HO,I[BI/I)KHBII‘/'I u
HCHO,I[BI/I)KHBII‘/'I 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6BITy,

1.31
cooOuIarIuecs: cocyipl, YCTPOMCTBO BOJOINPOBOJAA, T'MIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBONH HAcOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE
2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM  CTPOEHUS
2.1 BemecTBa. Mozienu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHbie Tena
29 JIBuxenue yactun BemiectBa. CBsI3b  CKOPOCTH  JBMKEHMSI 4acTHUIl C
Temrneparypoii. bpoyHoBckoe nBmxenue, udysus
2.3 CMauuBaHue U KalWLISPHBIE SIBICHUS
24 TemoBoe paclIupeHne U CxaTtue
2.5 TerioBoe paBHOBECHE
26 Buytpennsas sneprus. Pabora u Teruonepenauya Kak CcHoocoObl HM3MEHEHHS
BHYTPEHHEHN dHEpPIrun
2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3Ty4YEHUE
HarpeBanne wu oxnaxnenue ten. KomudectBo — TemynoTsl.  YjaenbHas
28 TEIUIOEMKOCTb:
O=am(t,—1)
3aKOH COXpAHEHWsS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPABHEHHE TEIIOBOTO
29 OanaHca:
O +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce
2.10 UcnapeHuss W KoHjaeHcauuu. KumneHue IKUOKOCTH. YJelbHas TeroTa
napooOpasoBanus: L = Q/m
2.11 BraxxnocTs Bo31yxa
[InaBnenue wu kpucraimmsauus. I3MeHeHWe BHYTpEHHEHW DJHEpPIUM IIpU
IUTABJIEHUU M KPUCTAJUIM3ALMU. Y AeTIbHAS TEIUIOTA IIIaBJICHUS:
2.12




BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:

2.13
q=Q/m

2.14 [Mpuanmme! padoTs TeroBsix apurateneil. KIT/I rermmoBoro asurarens
Ipaxmuueckue pabomul
W3mepenne yaenbHOW TEINTOEMKOCTH METAJNIMYECKOro LMJIMHJPA; KOJIMYECTBA
TEIUIOTHI, MOJIYyYEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCHPOBAHHOI
Macchl, B KOTOPYIO OIIYIIEH HarpeTblid IWIMHIAP; KOJMYECTBA TEIUIOTHI,

2.15 OT/JIAaHHOTO HArpeThIM LMJIWHIPOM, MOCIE OIMYCKaHMUsS €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHON BIQXKHOCTH BO3[yXa; VYACJIBbHOW TEIUIOTHI
niaBjieHus Jpaa. lMcciemoBaHwe W3MEHEHUs TeMIIEpaTypbl BOJBI MU
pa3JIMYHBIX YCJIOBHUAX; SIBJICHUS TEIJIOOOMEHAa NMpPU CMEIIMBAHUU XOJOIHOU U
ropsiuei BOJbl; Mpolecca UCapeHms
Qusuueckue sA61eHU 6 Npupooe. TIOBEPXHOCTHOE HATSHKEHHE M KallWJUISIPHBIC

2.16 ABJIEHHS] B IIPUPOJE, KPUCTALIbl B Ipupoje, uinydenue CoNHIA, 3aMep3aHue
BOZI0EMOB, MOPCKUE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, UHEsI, CHETa
Texnuueckue ycmpoticmea: KanWUISPbl, IPUMEPBI UCTIOIb30BAHMS KPUCTAILIOB,

217 JKUJKOCTHBI TEPMOMETp, JAaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOTUICHHS
JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBasi TypOUHA, JBUTATEh BHYTPEHHETO
CropaHus

3 OJIEKTPOMAT'HUTHBIE SABJIEHU A

3.1 DnekTpusanus Ten. [[Ba Buia d3IeKTpUIECKUX 3apsiioB

3.2 B3auMmogeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsiaa

3.4 Onektpuueckoe mnozne. Hanpsok€HHocTh 3nekTpuueckoro moid. [lpuHnmn
CYNEPHO3UINH SJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenu »snextpudeckux 3apsaoB. JlelcTBHE SIIEKTPUUECKOTO IO Ha
AJIEKTpUYECKUE 3apsbl. [IpOBOTHUKH U TUIIEKTPUKH
[TocTostHHBIN 2nekTpuyecKkuid TOK. JlecTBUs 3nekTpuueckoro Toka. Cuia Toka.

3.6 Hanpsxenue.
I=qg/t,U=A/q

3.7 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:
R =pl/S

3.8 3akon OMa JuIs ygacTKa s1ekTpruueckoit merm: | = U/R
[TocnenoBarenbHOE COEIUHEHHUE TPOBOIHHUKOB:

3.9 1,=1,: U=U,+U,: R=R +R,

[TapannensHOE coelMHEHNE MPOBOIHUKOB PABHOTO COMPOTHBIICHHUS:




U=UyI=1+1; R=

b |2

CMelaHHbIe COCAUHCHU ITPOBOAHUKOB

3.10 Pabota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:

3.11 2

O=I"-R-t

3.12 OnbeiT Opcrena. MarHuTHOe IOJie NPSIMOrO IMPOBOJHHUKA € TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH

313 MarnutHoe 1OJ€ MOCTOSSHHOIO MarHuta. B3auMopieicTBuEe NOCTOSHHBIX
MarHuTOB

3.14 JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15 Onpitel Gapanes. SABnenHue snekTpoMarHuTHON MHAYKIUU. [IpaBuino Jlenna
Ipakxmuueckue pabomul
W3mepenue  3M€KTPUYECKOrO  CONPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPHUYECKOTO TOKA; PaOOTHI AIEKTPHUIECKOTO TOKA.
UccnenoBanne 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHHUKE

316 (pe3ucTopsl, TaMIIO4Ka), OT HAMPSKEHHs Ha KOHIIaX MMPOBOJHHUKA; 3aBUCUMOCTH
CONPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IUIOMIA/IA €r0 MONEPEYHOr0 CEUYEHHUs U
YAEIBHOTO COPOTUBIICHHUS.
[IpoBepka mpaBuiia AJig 3IEKTPUUECKOTO HAMPSHKEHHS MPU TOCIEI0BATEIHbHOM
COEIMHEHUHU TPOBOJHMKOB; MpPAaBWIA ISl CUJIbl JJIEKTPUUECKOTO TOKa MpH
napajuIeIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)
Qusuueckue sA6leHUs 6 nNpupolde: SIEKTPUUECKHE SBICHHS B aTtmocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE MoJie 3eMid, Apei( MOII0COoB,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMiie, MOJSIPHOE CUSIHHE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, amIepMeTp, BOJbTMETpP, pPeocTar,
CUETYMK  DJIGKTPUYECKOM  DHEPTruH,  DIEKTPOOCBETHTENBHBIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPOIPUOOPHI (mpumepsl), INEKTPUUYECKUE
MpPEAOXPAHUTENN, BJIECKTPOMArHUT, BJIEKTPOJABUTATENb IOCTOSHHOTO TOKa,
TreHEepaToOp MOCTOSTHHOTO TOKA

3.19 OneKkTpoMarHuTHbie BoJHBIL. [lIkana 31eKTpoMarHuTHRIX BOJTH

3.20 JlyueBast moniens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHHE CBETA

321 3aKoH oTpaxkeHns cBeTa. ITmockoe 3epKaio

3.22 [IpenomieHne cBeTa. 3aKOH MPETOMIICHHS CBETA

3.23 Jlucniepcus cBeta

324 JIunza. Xon nyueir B nuH3e. DokycHoe paccTosHue JMH3BL. OnTuyeckas cuia

munsel: D = 1/F




3.25

I'ma3 kak onTudeckas cucteMa. O THYSCKHE HpI/I60pI>I

Ipakxmuueckue pabomul

W3mepenne onTu4eckoil cuiibl cobuparomiell JIMH3bI, (POKYCHOTO pacCTOSHHSA
coOuparomield JuH3BI (IO CBOICTBY paBEeHCTBA pa3MEpoB IMpeaMera M
n300paxKeHusi, KOrja MpeiMeT PaclojioKeH B JBOMHOM (Qokyce), moKa3zaTels

3.26 NPEJIOMIICHUS CTEKJIA.
HccnenoBanue cBOiCTBA N300paXKEHHS, TIOJTYISHHOTO C TIOMOIIBIO COOMparoIei
JUH3bI, W3MEHEHHUS (OKYCHOTO PpACCTOSIHHSI JBYX CIIO)KCHHBIX JIMH3;
3aBHCHUMOCTH YTJIa MPEJIOMJICHHsI CBETOBOTO JIyda OT YIJla MajeHus Ha TpaHuIle
«BO3JIYX — CTEKIIO)

3.27 Qusuueckue sasnenusi 6 npupode. 3arMmenHuss ComHna u JlyHel, 1BeTa Teu,
onTHYECKUE SBJICHHS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (QoToanmapaT, ONTHYECKUE
CBETOBO/IBI

4 KBAHTOBGIE SBJIEHUA

41 PagnoaktuBHOCTE. Anb(da-, Oera-, raMMma-usnydeHus. Peakiuu anbda-u Oera-
pacmaga

4.2 Omnsite Pesepdopaa mo paccesnuto anbda-gactui. [Inanerapuas mogens atoma

4.3 CocraB aromHoro sapa. M3oromsl

4.4 [Tepuox momypacmnajga aTOMHBIX SAEP

4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apSAJ0BOTO U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 Npupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIydd, PATUOAKTHBHOE W3IIyUCHHUE WPHUPOJHBIX MHUHEPAJIOB,
NeiCTBUE pPaJIMOAKTUBHBIX M3ITyY€HUH Ha OPraHU3M YelIOBEeKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, HHINBUIYaJIbHBIN JTO3UMETpP, Kamepa

BI/IJ'II)COHa, AACpHasd SOHEPreTukKa




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ®usuka, 7 xnacc/ [leprimkun A.B., O01mecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«3paTenbCcTBO «DK3aMEH

» ®uswnka, 8 knacce/ [lepeimkuna A.B., OOIECTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBemienne»

» ®usuka, 9 knacce/ [leppimkun A.B., I'yrauk E.M., O61iecTBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «JIPODAY»; AkronepHoe obmiecTBo «M3aaTenbcTBo «IIpocBemnieHue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

7 KIIACC

1. Ieppimkua A.B. ®usuka. 7 kiacc. Y4eOHUK 151 00111€00pa30BaTEIbHBIX YUPEKICHUM .
M.:Ipoda. 2011

2. JIykammk B.W. CoopHuK BompocoB u 3aau o gusuke. 7-9 xi. — M.: [IpocBenienue,

2020. -192c.
8 KJIACC

1. Ilepeimikun A.B. @usuka. 8 kinacc. YueOHHK A7 0011e00pa30BaTeNbHBIX YUPEKICHUH .
M.:JIpoda. 2023

5. Jlykammk B.M. CoopHuk BorpocoB u 3aaa4 o ¢usuke. /-9 ki. — M.: [Ipocsemienue,
2021. -192c.

6. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE M KOHTPOJIbHBIE PAaOOTHI. —
5-e uznanme,- M.MJIEKCA, 2023.

7. ActaxoBa T.B. ®usuka. 7 knacc. JJabopatopHsie pabotsl. KoHTponbHbIE 3a1aHus. —
Caparos:Jluueit, 2020.

8. «KoHTpoibpHO-U3MepuTenbHble MaTepuansl. Pusuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
n3 ., nepepad. — M.:BAKO, 2023.

9. Mapon A.E. ®usnka. 7 kinacc: yaebHo-Meroandeckoe mocooue/ A.E. Mapon.- M.:
Hpoda, 2021.- 123c.: [poda

13.B.B. llaxmarosa ,O.P. llledep [AuarHoctuyeckue padbots -8 kimacc 2016 M. [Ipoda

9 KJIACC

1. [Tepermkun A.B. ®usnka. 9 kmacc. YueOHuk 1y1st 001ieo0pa3oBaTeIbHbIX YUPEKICHUH .

M.:[poda. 2023



2. Jlykammk B.M. CoopHUK BOmpocoB H 3a1a4 1o ¢pusuke. 7-9 k. — M.: [IpocBemenue,
2020. -192c.

3. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATEIbHBIE U KOHTPOJIBHBIE PA0OTHL. —
5-e u3zpanme,- M.MJIEKCA, 2023.

4. Acraxosa T.B. ®usuka. 9 kiacc. JlabopaTopubie padboTsl. KOHTpoJIbHBIC 3a1aHUS. —
Caparos:Jluueii, 2022.

5. «KonTtponbsHO-u3MepuTensHbie Marepuaisl. Pusuka. 9 kinacc/Coct. H.W. 3opun. — 2-¢
u3n.,nepepad. — M.:.BAKO, 2023.

6. KonTponbHbIe 1 caMOCTOsATENbHBIE paboThI O pu3uke. 9 kinace: Kk yueOHuky A.B.
[Tepoimkuna, E.M. I'yrauk «®usuka 9 kiace» / O.U. I'pomuesa. — M.: M3naTenscTBo
«Dx3ameny, 2014.

7. Tectol no pusuke. 9 knacc: k yueoHuky A.B. [leppimkuna, E.M. I'yrHuk «®u3nka

9 kmace» / O.H. I'pomrieBa. — M.: M3natenbcTBo «DK3ameny, 2023,

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
7 KIIACC

1. bubnuoteka — Bcé€ no npeamery «®Puzuka». — Pexxum nocryna: http://www.proshkolu.ru
2. BugeoomnsiTsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Equnas komiekius nudpoBbix 00pa3oBaTEIbHBIX peCypcoB. — Pexxum gocrymna:
http://school- collection.edu.ru

4. HTepecHble MaTepualibl K ypokaM (PU3HKH 110 TeMaM; TeCTHI 110 TeMaM; HarJIsTHbIe
nocodus k ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru

5. udposrie oOpazoBarenbHbIe pecypchl. — Pesxkum mocryma: http://www.openclass.ru

6. DneKTpoHHbIE yueOHUKH 110 ¢usnke. — Pexxum noctyma: http://www.fizika.ru

8 KITACC

1. bubnuoreka — Bc€ mo npeamery «Pusuka». — Pexxum moctyna: http:// www.proshkolu.ru
2. BupgeoornsIThl Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru

3. Equnas komnexius mudpoBbIX 00pa3oBaTEIbHBIX peCypcoB. — Pexxum gocryma:
http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaMm (DU3HMKH IO TEMaM; TECTHI 110 TeMaM; HarJIsIHbIe
mocobus kK ypokam. — Peskum moctyma: http://class-fizika.narod.ru

5. Hudposeie oOpa3zoBarenbHbIe pecypchl. — Pesxkum mocryma: http://www.openclass.ru



6. DIIeKTpOHHbIE YUeOHHKH 110 du3uke. — Pexum gocryna: http://www.fizika.ru

9 KIIACC

1. BugeoornsiTel Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

2. Enunas kostekius mudpoBbIX 00pa3oBaTelbHBIX pecypcoB. — Pexum nocryma:
http://school- collection.edu.ru

3. MaTepecHbie MaTepuanbl K ypokaM (PU3MKH 10 TEMaM; TECThI I10 TeMaM; HaTJISTHbIC
mocodus K ypokam. — Peskum mocryma: http://class-fizika.narod.ru

4. lludpoBsie 0Opa3oBaTelIbHBIC pecypchl. — PexxuM goctyna: http:// www.openclass.ru
5. DnekTpoHHbICe Y4eOHUKH 10 pusuke. — Pexxum nocrtyma: http://www.fizika.ru
6.lucrannmnonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpeIThii K1ace. CereBoe
obOpazoBarenbHOE coobIecTBo. http://www.openclass.ru/node/109715

7. Enunast Kosuiekius nupoBbIX 00pa30BaTeIbHBIX PECypPCOB.
http://schoolcollection.edu.ru/catalog/

8. denmepanbHBI IEHTP HHOOPMAIIMOHHO-00pa30BaTEIILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Mnrtepuer ypok. http://interneturok.ru/ru/school/physics/

10. AanMaruu GpuzndecKkux 00beKToB. http://physics.nad.ru/

11. Xwupas dusuka: odyuarorias nporpamma. http://www.int-edu.ru/soft/fiz.html

12. ®uswuka.ru. http://www.fizika.ru/



