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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuéroM (penepanbHOU padoyell MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢u3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3uke yYHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHMUs.

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

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

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJiorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa3oBaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenmn wsyueHus ¢(U3WMKA HA YPOBHE OCHOBHOTO OOIIETro 0O0Opa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn MunucrepcrBa npocerienus Poccuiickoit @enepanuu (IpoToKoa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

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

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

NpUOOpPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SIBJICHUS M BBITOTHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHWE HH(OPMAITUH;

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

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipennaraemepiii B mporpaMmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PUZHUYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U NpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM 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 HNpH MHOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBl.

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

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3mepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHSL.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOLIUME 3aBUCUMOCTh pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBINIEHUS U YBETUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. [ mapaBnuyeckue MeXaHUu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUs TeJN: MJABaHUE WJIM MOTPY>KEHHUE Te B 3aBUCUMOCTU
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT OOBbEéMa NOTpyKEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexXaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.

A A T o

N



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

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre OTHOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON ITIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINAE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KomnuectBo Temnorel. YaenbHasd TEIIOEMKOCTH BEILIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAHEHUS U MPEBPALLCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKCHUMU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTosHCTBA TeMITepaTyphl PH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM IHUITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOTO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrEe MarHUTHOTO NOJISl HA POBOJHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOJMIONCHUIO HJICKTPU3AIlMKM Tel WHAYKIUMEH W TpHu
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOro
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbBl TOKa MPU MAapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ] nHarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOrO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, J€MOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJECHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUsS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepumon u vacrora oOpaunieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbXKEHUs, ChUila
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

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

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUTHOCTh. PaboTa CWI TSKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U padoThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanrie Npru3HaKOB PaBHOYCKOPEHHOTO JIBUXKCHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€Jla U ACHCTBYIOIIEH Ha HETO
CUJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKOM YHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABUKECHHUU Teja MO/ I€CTBHEM
MPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

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

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

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMKEHHH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnipocTpanenne npoAoIbHbIX U MOTIEPEUYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paznen 10. DiaeKTpoOMArHuTHOE 1MOJIE M 3JIEKTPOMATHUTHBIE BOJIHbI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHele  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.
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OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcmonb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. Croxxenue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300pakeHUM C MOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron momypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
DHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paaMOaKTHBHBIX HW3JIIYYEHHH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: pUPOJHBIX MUHEPAJIOB U IIPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJTh TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAay4YHBbIX METOJOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIINATBHO IEATEIBHOCTHBIM XapaKTep IaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEOBAHUS (PU3UUECKUX SIBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMS BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 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 MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOMN
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUA:

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

- pa3BUTHE HAy4yHOU JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JIOMAIIIHUX 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 MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOH U



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OILICHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOAHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TIPHU BBINOJHEHUM HCCICIOBAHUN 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 YHCII€ (OPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

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

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
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  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

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



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINNA, OCHOBAHHUS TSI
000OIICHHS U CPaBHEHHUS;

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 MCIIOJIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3a1aun (CpaBHEHHE HECKOJIBKHUX BApUAHTOB peIIeHUs, BHIOOp Hamboiee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

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

OLICHWBAaTh HAa TPUMEHUMOCTh U JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

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

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
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 1 UX KOMOMHALIUSMH.

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 pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeILHOCTH OOIICHUS,

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



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEIOBAHMS, IPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PpaCIpeleNiiTh POoJd, OOCYXKIaTh MpPOLECCH 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 CBOETO BKJIa/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHU;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
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 YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.



IHNPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPUsS, pPABHOAEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacCTUYECKasl),  HEBECOMOCTb,
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, Tepeaavya AaBiICHUA TBEPABIMU TEIaMHU, XKUIKOCTSIMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3HUYECKUX  SBJICHUA 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 JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUaru 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 BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
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 TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M TOTEHIMalbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH 'papUKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
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» MEXAaHHUKH, 3aKOH COXPAHEHUS 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 CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TIPUYMHHO-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
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOLIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaMm;

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

BBIIIOJIHATHh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, 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 C HCMOJIb30BAHMEM MPSIMBIX H3MEPEHUN (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 YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIIEH 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
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOMUI] U TpaduKOB, JENaTh BBIBOJBI MO pe3yibTaTraM
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
OPOCTBIX MEXaHU3MOB), CIEAys NPEIOKEHHOW WHCTPYKLIUU: TPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIMHAMOMETD, COOOIIAIONIAECS COCY/bI, 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 BOAOIPOBOJA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUYECKHX 3HAHUNW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HWCTOYHMKOB HH(opmanuu 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 BBHIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJSPHYIO
JaUTepaTypy  (PU3MYECKOro  coAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COIEPKaHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHUH, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

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 B3aMMOJICHCTBUE, 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 MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsil, AIECKTPUIECKOE MOJIe, MPOBOIHUKHI
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, U3JIy4YCHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
[0 ONHUCAHWI0O UX XAPAKTEPHBIX CBOWCTB M 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,
KpUCTAJUIBI B mpupoiae, uznydeHue ColiHIla, 3aMEp3aHUE BOJIOEMOB,
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, MOJISPHOE CHUSIHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 337a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKkue BeTUYHHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJieJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YyJAelIbHas TEIIoTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MalluHbl, OTHOCUTENbHAs BJIAXXHOCTh BO3AYyXa, 3JIEKTPUYECKHM 3apsf,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTHUBJIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3MYECKyI0 BETUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIB3Ysl OCHOBHBIE IIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOpUU
CTPOEHHUS BEIEeCTBA, MPUHLUI CYNEPHO3ULUHU MOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPruMM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBAa TEJ, B TOM YMHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYeCcKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 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 JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble JUisl €€ peleHus, NPOBOJUTH PACUETHl M CpPABHHUBATh
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECOBAHMS, BbIIEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLECHUBAaTh MPABUIBHOCTh IOPSAKA
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHHH OT LIBETa HU3Tydarollen (morionarouei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
oA €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aWUMOJEUCTBUE
IEKTPUYECKUX 3aps/ioB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MarHUTHBIX TIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JE€WCTBHS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA 3JEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (HOpPMyIHpPOBAThH
IIPOBEPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYITHPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM MONEPEYHOIO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 MPOBOAHUK, OT HAOpsDKEHUs Ha  [POBOJIHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOMUIl M TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

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

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX OmucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEeBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;



OPUBOANTH  TNpUMEpPHl  (HAXoauTh HWHOpPMANMIO 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 OKPYKAIOLIEH CPEIE;

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 BBITIOJHEHUH y4€OHBIX 3aJJaHUNl 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 COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOXK/JIaTh BBICTYIUICHHE IIPE3CHTALNENM;

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 TOTJIOIIEeHU, 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€J, PEaKTUBHOE IBIDKCHHE, KOJIeOaTeIbHOE NBUXKEHHUE (3aTyXaromniue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTHYECKOE NCUCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepeMeIleHUue, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOIHSTOTO HAaJl MOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIbHAS JHEPTHUS CKATON
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT U YacTOTa KoJIeOaHWM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHUs JHEPTUU, 3aKOH BCEMHUPHOTO TATOTCHWS,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



OpU SACPHBIX PEaKIUsAX, MPU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
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  (ONUparoluecs 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 IJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



najieHusl): TIUJIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO 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, paKera,
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  MHGOPMALMIO 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 cpefe;

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



MyTH OTNpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK 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
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa

11 ®dusuka - HayKa O IPUPOJE 2 bu6muorexa LHOK
' K PHpOA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
S https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIH METOI TO3HAHHSI 2 1 o 1614
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P B https://m.edso0.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YAaCTHII 2 1 bu6mmorexa [IOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
FPETATHRIE COCTORHIT Befmertsa https://m.edso00.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ielicTBUE TeJl
3.1 MexaHndyeckoe JBUKEHNE 3 bubmmorexa [IOK

https://m.edsoo0.ru/7f416194

3.2 Wuepuus, macca, II0THOCTh 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

bubmuorexa [JOK

33 (-una. Bunkt cin 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaua naBnenus TBEPIALIMU 3 bubnmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlaprerie KAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATmoChepHOE AaBCHHe 0 https://m.eds00.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora 1 MoIHOCTE 3 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctere mexarmsM > . https://m.eds00.ru/7f416194
bu6nmoreka [JOK
>3 Mexattireckas SHepris 4 1 https://m.edsoo0.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
. bubmmoreka [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
SAUMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3znea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHUECKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nes 4. CBeToBble IBJICHUS

4.1 3aKOHbI pacIpOCTPAHEHUS 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 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 moriomieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpOCHiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000IAK0IIM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 5 bubnnorexka [JOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 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




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHUS

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa 0 PUPOJIE.
SBnenns npupojibl. Guszndeckue
SBJICHUS

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

dusnueckue BeIUUUHbI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIepaTypbl P TOMOIIH
XKHUJIKOCTHOTO TEPMOMETPA U JaTIHKA
TeMneparypol”

Kaxk ¢usuka u npyrue ecTeCTBEHHBIE
HAayKH U3Y4aroT OPUPOY.
EcrecTBeHHOHAaYUYHBIN METO
no3HaHus. Onucanue GU3NIeCKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

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



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubmorexa LOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHUE YacTHI] BELIECTBA bubmmorexa [TOK
HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HaOJIOJICHUIO TEIIJIOBOTO PACITUPEHUS
rasoB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI
Mexannueckoe IBHKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmorexa LOK
P P P https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bu6mmoreka [IOK
13 Ckopocthb. EquHHUIEI CKOpOCTH
p JUHHTL p https://m.edsoo.ru/ff0a079c
14 Pacuer myt u BpeMeHH ABIKEHUA bubmmorexa [IOK
yr p a https://m.edsoo.ru/ff0a0ae4
Wuepnust. 3akoH nHepLUN.
15 BSaIfMOﬂeﬁCTBHe TeJ‘IpKaK IpU4rHa bubmmorexa [TOK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHUS TeIl
IInotHoCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
16
1 00beMa Tella I10 €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «Onpeznenenue



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

IIJIOTHOCTHU TBépI[OFO TCI1a»

Pentenue 3amau mo treme "IlimoTHOCTH

bubmuorexa [JOK

18 BeniecTa’ https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCTHKa
19 B3auMoaencTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas pabora «3yueHue
20 3aBUCHUMOCTH PACTSKEHUS
(medopmanum) NpyKUHBI OT
IIPUJIOKEHHOHN CUIIBI»
21 SBnenue Tarorenus. Cuma TsHKECTH
CBs13b M@Ky CHIION TSKECTH U
22 Maccoii Tesa. Bec Tena. Pemenue bubmmorexa LIOK
| " https://m.edsoo.ru/ff0a1778
3azad rno teme "Cuia TSKecTH
93 Cwiia TSKeCTH Ha JPYTruX IJIaHeTax. bubnuorexa [JOK
Du3nyecKue XapakTepUCTUKH TIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepetine ci. Jlamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
CrnosxeHue IByX CUJI, HalIPaBJIEHHbIX
26 0 OJTHOM MPSIMOM. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIAS CHIT
97 Pemenue 3amay mo Teme
"PaBHonelicTBytOMmAast cui'”
78 TpeHue CKONbKEHHS U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yueHue bubnuorexa [IOK



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

3aBHCUMOCTH CHJIbI TPEHHUS
CKOJIbJKEHUS OT CUJIBI aBJICHUS U
XapakTepa COMpHUKaCAIOUINXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeaencHue

30
PaBHOAECUCTBYIOIIEH CUIIbI
Pemenne 3amau mo temaM: «Bec

31 Tenay, «I'padudgeckoe n300paxeHue bubnnoreka [HOK
cuny, «Cunsly, «PaBHoAeHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHII»

KonTtponpsHast pabora no Temam:
«MexaHnueckoe IBIDKEHHE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHIIY,
«Cuipl»

33 Jasnenue. CriocoObl yMEHbBILICHUS U bubmuorexa [JOK
YBEJIMUCHHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBHCUMOCTD

34 JaBJIEHUS ra3a OT 00hEMa bubmnorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBieHUS TBEPALIMUA
35 TeJ'II.)’:lMI/I KUIKOCTSIMH U Ea3aM1/1 bubmiorexa LOK
> KA ' https://m.edsoo.ru/ff0a25b0
3akoH ITackains

36 JlaBlieHME B )KUJIKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAaHHOE JEHCTBHUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau o teme «Jlapnexue B bu6mmorexa [IOK
SKUIKOCTH U rase. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOrmaronuecs COCyIbI bubmuoreka [JOK



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

https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 Pnpagmieciuii npece https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
KUJKOCTHBIN Hacoc
Atmocdepa 3emn. [IpuanHs
CYIIECTBOBAHMS BO3AYIIHOMN
41 }gﬂ 3emin 3;3};/112HM00TL bubmorexa HOK
OPOIOTIAL SEMITH. https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro aBICHHS OT BBICOTHI
HaJl YPOBHEM MOPsI
bu6mmoreka [IOK
42 Bec Bozmyxa. AtmocepHoe naBiieHue https://m.edsoo.ru/ff0a2b5a
43 H3mepeHne aTMOChEpHOTo AaBIICHUS. bubnuorexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCThH aTMOC(HEPHOTO
44 ?le BHEM bubmuorexa [JOK
JEBIICHIA OT BRICOTRL Hal YPOBHE https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agad mo reme
"AtmocepHoe naBieHue"
€HCTBUE KUJIKOCTH U Ta3a Ha
47 Aeitcrs 8 bubmuorexa [JOK
FOTPYKEHIHOC B HHX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabota «OrnpeneneHue
48 BBITAIKMBAOIIICH CHUJIBI, bu6mmorexa [IOK

HeﬁCTByIOIHCﬁ Ha TCJIO, IMOIPY>KCHHOC
B XXUJAKOCTB»

https://m.edsoo.ru/ff0a33fc



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

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00BEMA MOTPYKEHHOM
B )KHJIKOCTh YaCTH TEJIa»

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

50

IInaBanue Ten

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

51

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

52

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

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

53

Mexanunueckasi pabota

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

54

MomHocTts. EaquHuiier MoniHocT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noanéMe 1o JectHuie"

56

[IpocTsie MexaHn3mel. Peryar.
PaBHOBecue cuit Ha peryare

57

KonTtponbHas pabora o Teme
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
u ra3oB» / Bcepoccuiickas
npoBepoyHas pabota

58

PeseprubrIit ypok. PabGora ¢ Tekctamu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



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

o Teme «JlaBieHne TBEPABIX TEI,
JKUJKOCTEH U ra3oB» / Beepoccuiickas
poBepovHas paboTa

59

Prruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HMccnenoBanue ycioBHi paBHOBECHS
pbIyara

0.5

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

60

Pemenue 3amau 1o teme «Y CIIOBUSA
paBHOBCCI/ISI pmqara»

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

61

KoaddunmenT noneznoro neicTBust
mexanusMma. Jlaboparopnas pabora
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

62

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

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

63

Mexannueckas YHEPTrusl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

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

64

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

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

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAJIBHOE OIIPEIEIICHNAE
W3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLNATbHON YHEPTHH MTPU
CKaThIBaHUH TeJia 110 HAKJIOHHOM
IIJIOCKOCTH"

66

KonTponbhas pabota no teme
«PaboTta 1 MOLITHOCTB. DHEPTUs»



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

67 PesepBHblii ypok. PaboTa ¢ Tekctamu 1 bubnmoreka [JOK
o teMe "MexaHnueckoe aIBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 o teme "PaboTta. MontHOCTb. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabsubie | IlpakTuueckue
n/n Bcero u3ydyeHusi = odOpa3oBaTesIbHbIE
padoTshI padoTshI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KHHETHYECKON TCOPUH U UX OIBITHBIC 1 bubmorexa LOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUI 1
BEIIIECTBA Ha OCHOBE IOJIOKECHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrammueckue u aMopdHBIC TelIa 1
P pb https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTD. 1 bubnnorexka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclInpeHne U CKATHE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTyphl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YaCTHII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN SHEPrUn https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



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

https://m.edsoo.ru/ff0a6412

Ypok-koupepenmus "TIpakTudeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TETIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubmuorexa [IOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOMMOTO JIJIsI HarpeBaHus Teja
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 Jlaboparopnast paborta "Onpenenenue bubnmnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnunorexa [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE

18 KPUCTAJUIMYECKHUX TEJI. Y IeIbHast bubmmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TIABJICHUSI

19 JlabopaTopHas pabota "OnpeneneHue bubnmuorexa [JOK
YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6mmoreka [JOK



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

Hap006p330BaHI/I5I N KOHACHCAalUH.
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bCpHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEIIbHOM BIAXXKHOCTU BO3ayXxa"

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

23

Pemenue 3agau Ha onpenenenmne
BJI&YKHOCTH BO3/yXa

24

[IpuHIMNIBI pabOTHI TEMJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

25

KII/ TermmoBoro nBurarens.
TernoBble ABUraTENN U 3a1UTa

OKpY>KaroIen cpeibl

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

26

3aKOH COXpaHEHUSI U IIPEBPALLICHUS
SHEPI'UH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BemecTBa"

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

28

KonTponbHas pabota mo Teme
"TerioBble aBiaeHUA. U3MeHeHHE
arperaTHbBIX COCTOSIHUH BeriecTa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
COTMPUKOCHOBEHHUH"



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

B3anmoaeiicTBre 3apsyKeHHBIX TEII.

bubmuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTD 3JIEKTPUYECKOrO bubnnoreka [HOK
nojst. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbii 3apsa. CTpoeHue
aToMa
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuorexa [IOK
COXPAHEHUS JICKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 CYILECTBOBAHUA. VICTOUHUKHA bubnmorexa LHOK
y ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
DNEeKTPUYECKUM TOK B MeTaJljIax, bubnuoteka [JOK
39
JKUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas 1enb U e€ COCTaBHbIE
JacTH
Cuna Toxka. JlabopaTtopHas pabora
" bubnmuotexa [JOK
41 W3mepeHnue u perylupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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

DJEKTPUIECKOE HANIPSHKCHHE.
BoasT™metp. JIaboparopHas pabota

bu6mmoreka [IOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 ConpoTtuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUeHusl U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKQ, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa LOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnegoBarenbHOE U MapaieabHOE
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka

48 IpaBWJIa CJIOKEHMSI HANIPSHKEHUN TTpU 1 bubnuoreka [IOK
MOCIE0BATEILHOM COCIMHEHNH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopon”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM CO€IMHEHUH
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenne 3a1a4 Ha IPUMEHCHUC

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIIIHOCTH AIEKTPHIECKOTO bubnnoreka [HOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60TpH 1/111:40 }II)OCTI/I :—)JIeKTqueCKOFO bubmnorexa [IOK
P | H P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE LIENN U ITIOTPEOUTEN
53 3ﬂeKTTqueCKoﬁ SHEPIUU B 6];I))IT bubnnorexa [IOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHBIE MATHUTBI, HX
B3aHMOJICHCTBHE
VYpok-uccnenosanue "M3yuenue bubnuorexa [JOK
55 . "
MOJIEH ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarauTHoe 1moJjie
56 3eMIIH U €ro 3HaueHue I )KU3HU Ha bubmmorexa [TOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOIBHOM paboTe
10 TeMe "DJIEKTPUYECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX bubmmorexa [IOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. [10CTOSITHHBIII
AIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DHeKTpUUecKne 3apsiIbl.
P P bubnmnoreka [JOK
58 3apspKeHHBIC Tella U UX

B3auMozaecTBusA. [10CTOSTHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



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

IpoBepoyHas pabora

59

PesepBHbIii ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccniickas
IpoBepoyHasi pabora

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

60

OnbIT OpcTeaa. MaroutHoe mose
3IEKTPUUYECKOTO ToKka MaruurHoe
T10JI€ KaTYIIKH C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

61

[TpumMeHeHne HIeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3y4yenue neicTBUsI MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeneil B TEXHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paboTHI AJIEKTpOoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c

63

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

64

Onektporereparop. Crocoos
TTOJTYYEHUS DIICKTPUICCKON SHEPTHUH.
DJIEKTPOCTAaHIIUM Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHE U



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

MAaTrHUTHBIC SIBJIeHUS"

KonTponbhas pabota no teme

66 "DJIEKTpUYECKUE U MAaTHUTHBIC 1 bubmmorexa [JOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHbIii ypok. Pabora ¢ TekcTamu bubnnoreka [HOK

67 1
1o teme "TerioBble ABICHUA" https://m.edsoo.ru/ff0accse

68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MaruutHeie siBJICHUS"

BIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 145

[NPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | I[IpakTnueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

1 MexaHnnueckoe JBHKEHUE. 1
MartepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsiIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe psiMOTIUHEIHOE

4 nBrokeHue. CpeHsiss U MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuorteka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHHUS Tea Mpu 1 1 bubnnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne tein. OIbITH 1
lanunes

9 PaBHOMEpHOE nBMXKEHUE IO 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOI[ 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JInaeiHas u yriioBas
CKOpPOCTH

10 LleHTpOoCTpEeMHUTELHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHOelicTBYIOIIAs cHiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHHE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna yupyrocti. 3akon Tyka https://m.edsoc%.[ rOu/fanecaZ
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTH
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka [HOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cua Tpenus https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3anau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [JOK
K03 duULIeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpEeHUS
99 Cuna Ts5KecTH ¥ 3aKOH BCEMHUPHOTO bu6muoreka [JOK

TATOTEHUs. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



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
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majeHust

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
S https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpOTO TENA C BH6J?HOTeKa HOK
3AKPEILIEHHOIT OChI0 BPALLICHUA. https://m.edsoo.ru/ff0afe36
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOIO TENa C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cuibl. LienTp TsoxecTn
28 Pemenwne 3agau mo reme "MoMeHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe
29 1o TeMme "MexaHH4ecKoe JBIKCHUE. bubmorexa HOK
Bsanoseiicraie Te" https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme
30 "MexaHN4YeCcKOe IBUKEHUE. bubmrorexa LIOK
Baanvoneiicrane Ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynee Tena. Umnynbe cuibl. 3aKoH bu6muoreka [JOK



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

COXPAaHEHHUS UMITYJIbCa. YTIPYroe u
HEYIPYyroe B3auMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3agaud mo reMme "3akoH

bubnunoreka LIOK

32 COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bu6nmorexa [IOK
34 Mexannueckasi paboTa U MOITHOCTh https://m.edsoo.ru/ffob0ag4
Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
35
YOPYTOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
pPaBHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAIILHOM MOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHEpTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 Jlaboparopnast padota «13yuenue bubnmnorexa [JOK
3aKOHA COXPaHEHUS YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonedarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnunorexa LIOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil U py>KUHHBIA

MasaATHHUKHU



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

44

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/ia KojiebaHui OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHuit
MPYKUHHOTO MasiTHUKa)

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

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHu4eckuX BoJH. [IpogosibHbIE 1
MOIEePEYHbIE BOJTHBI

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

49

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

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

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

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe

but6mmoreka [IOK



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

1o TeMe "3aKoHbl COXpaHEHUs.
MexaHn4deckue KoJIeOaHus U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonTponbnas pabota no teme

55 "3aKkoHbI cOXpaHeHUs1. MexaHu4yecKue
KoJ1e0aHus 1 BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "lkana
3JIEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
58
Hcnons30Banne 27€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJISL COTOBOM CBSI3H"
VYpok-uccienosanue "M3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3agau Ha onpeneneHne
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
ONeKTpOMarHuTHas IpUpoJa CBETA.
61 Cko OIZDTI: CBETa BOJIII{)OEHG CBOMCTBaA bubnmorexa HOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acIpocTpaHeHre CBeTa. 3aTMEHUS bubnnorexa [JOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
3aKOH OTpa)K€HUs CBETa. 3epKaia.
63 Pemrenne 3amau Ha IpUMEHEHNE bubmorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK



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

IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TosniHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MoJIHOTO

bubnunoreka LIOK

65
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JTy4a OT yIJia MaJCHHus Ha
rpanuue "Bo3yx-cTexno""
Ypok-koHpepernus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JTMH3bI
https://m.edsoo.ru/ffOb3f2c
bubnuoreka [{OK
69 [TocTpoenne n300pakeHuid B TMH3AX
p p https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubmuoreka [IOK
70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOM 1
5 . | https://m.edso0.ru/ff0b4206
CHJIBI COOMpArOIeit TNH3BI
7 Ypok-koHpepenmus "OnTudeckue bubmuoreka [IOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnmnorexa [JOK
72 I'na3 xak ontuueckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penne”
PaznoxxeHne 6eoro cBeTa B CIIEKT). B OK
NOJIMOTEeKA
74 Omnbitel HetoTona. Cnoxenue 1

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH

https://m.edsoo.ru/ffOc0f4c



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

CBETa

JlaGopaTopHas padota "OMBITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTpP U

bu6nmoreka [IOK

75
POCTIPHATHIO LBETA [IPSAMETOR [pH X https://m.edsoo.ru/ffOc0e2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bubTper”
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue u OrIoneHue cBera
79 aromoM. KBaHTbl. JIuHeiuateie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CIICKTPBI
80 Ypok-nipaktukyMm "Habnrogenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUsA" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUIBI brbmmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PanuoakTiBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
N3oronst https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [Tepwon moypacmanga
86 Ypok-koupepenius "PagnoakTHBHBIE bubnmnorexa [JOK

W3JIy4€HHS B IPUPOJE, METULIVHE,

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

87

S nepHble peakuuu. 3aKOHBI
COXpaHEHHs 3apsI0BOT0 U MacCOBOTO
YHCel

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CB3U aTOMHBIX sijiep. CBs3b
MAacChl U YJHEPTUH

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

89

Pemenue 3agad no reme "AnepHeie
peakuu"

90

Peaknuu cunTe3a M IeneHus sSaep.
Wcrounuku sHeprun ConHua v 3BE311

bubmuoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenuus "Anepunas
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBBIE
opraHu3msl"

92

[ToaroroBka Kk KOHTPOJILHOI paboTe
1o TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbic sBneHUS"

94

IToBTOpenue, o0o0IEeHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"Bzaumopericteue Ten"

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

95

[ToBTOpenue, o6o0menue. Pemenue
paC‘-IeTHI)IX 1 KAQ4YCCTBCHHBIX 3a/J1a4 I10
teme "TeroBsie porecch”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
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[ToBTOpenue, o6o0menue. Pemenue

bubnunoreka LIOK
96 pacyYeTHBIX M Ka4E€CTBEHHBIX 3aa4 110 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIX apurareinci'
IToBTOpenue, o6o0menue. Pemenue
97 aCYETHBIX M KAYECTBEHHBIX 3a1a4 I10 1 Bubmaorexa ITOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtaHOBOK"
[ToBTOpenue, obo0mIEHNE.
98 JlaGopatopHble pabOTEI 10 KypC 1 1 Bubmaorexa ITOK
" PaTOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTropenue, o600menue. Padora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 Bubmiorexa HOK
Y https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 buGnuorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'I'HCBeTOBLIe 1 bubnmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTtamu 1o TeMe "KBaHToBag u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

[NPOTPAMME



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




IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIIACC

Kon
NpoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATHUS

1.2

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

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

1.3

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KalOIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM TNEPEBOAUTH MPAKTHUYECKYIO 33/1auy B Y4eOHYIO, BBIIEIATH

CYyILECTBEHHbIE CBOICTBA (ITPU3HAKN) (PUZUUYECKUX SBJICHUN

1.4

ONKCHIBaTh H3Y4YEHHbIE CBOMCTBA Tel M (U3MUECKHE SIBJICHMS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YEMbIX BEJIMYMH, UX
0003HaueHMsI ¥ €AUHUIIBI (PU3NYECKUX BEIMYUH, HAXOJUTH (OPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU,  CTPOUTH  TpapUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITHMYNH

1.5

XapaKTCPU30BaTh CBOMCTBaA TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHHUA U IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OJTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTr€éMaTUu4d4CCKOC

BBIPAKECHHE

1.6

OO0BSACHATh (U3UYECKUE SIBICHUS, TPOIECCHl U CBOWCTBA Tell, B TOM
YuCl€ W B KOHTEKCTE CHUTYallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapaKkTepa: BbIABIITL MNPUYUHHO-CICACTBCHHBIC CBsA3H, CTPOUTH
o0bsicHeHMEe W3 1 — 2 JOTrMYecKMX IaroB ¢ omopo Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SIBJICHUH, (DU3NYECKUX 3aKOHA WU

3aKOHOMECPHOCTH

1.7

pemaTth pacuéTHble 3a7aud B 1 — 2 NEWCTBUS, UCIOJIb3YSl 3aKOHBI U




(dbopMyIibl, cBA3BIBAIONINE (PU3MUECKUE BEIIMYMHBI: HA OCHOBE aHAIIN3a
YCIIOBHMS 3aJa4yd 3alUChIBATh KpPAaTKOE YCIOBHE, IIOACTABIATH
¢u3nueckre BeIUUMHBI B (YOPMYJIIBI M IPOBOIUTH PACUETHI, HAXOIUTh
CIPaBOYHBIE JIaHHbIE, HEOOXOUMBbIE JUIs PELICHMs 3a]ay, OLEHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3NYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TOMOIIH
(bu3NYECKUX METOJOB, B OINHUCAHUU HCCIEAOBAHUS BBIACIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasiMyarb U
HMHTEPIPETUPOBATh MONYyYEHHBIH pe3yibTaT, HAXOAUTh OUIMOKH B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

MPOBOAMTH OIBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUN WM
¢u3MYeCKUX  CBOWCTB  Tel:  (opmMynupoBaTh  MIpOBEpsEMbIC
NPENIoNIOKeHNUs, coOupaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIIIOJIHATH IIPSMBIE MU3MEPEHUSA C HCIOIB30BAHMEM aHAJIOIOBBIX U
U(PPOBBIX MPHUOOPOB, 3aMKCHIBATh MOKA3aHUS MPUOOPOB C yIETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

OPOBOJUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOH  (HU3UYECKOil
BEJIMYUHBl OT JPYrol C UCIOJB30BAHUEM MPSIMBIX HW3MEPECHUI,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4E€OHOTO MCCIIEOBaHUS, COOUpPATh
YCTaHOBKY M BBIIIOJIHATh U3MEPEHMUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, 1€TIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUA (1)I/ISI/ILI€CKI/IX BCJIMYHH, CICOAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA I/I3MCpCHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHC HCKOMOM

BCJINYHHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBHS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLHUIIBI JIEUCTBHUS H3yYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OMNHCaHUS,
UCIONIB3YSl 3HAHUS O CBOMCTBaX  (PU3MYECKUX SBIEHUN U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNpPHUMEPHl (HAXOAWTh HMH(OpPMAIMI0O O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B TOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npudOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOLICH cpelie

1.16

OCYILIECTBIISITH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH U MYTEM CpPaBHEHHS Pa3IMYHBIX HCTOYHHKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WIN

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HAay4YHOIIONYJISIPHYIO  JIUTEpaTypy  (PU3MYECKOro  COAepIkKaHMs,
CIpaBOYHBIE MaTepualbl, pecypcbl cetu MHTepHeT, Blanerhb
npuéMaM# KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpazoBaHus HHPOpMAIIH

W3 OJHOM 3HAKOBOM CHCTEMBI B APYryro

1.18

co3/aBaTh COOCTBEHHbIE KPAaTKHE IMMCbMEHHBIE U YCTHBIE COOOLIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(popManuu (GU3NIECKOro
CoJIep’KaHus, B TOM 4Hciie MyOJUMYHO JeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
IpaMOTHO HCHOJb30BaTh HM3YYEHHBIM MOHATUHHBIN ammapar Kypca

($U3HKH, COMPOBOKIATH BHICTYIIJIEHUE NPE3eHTaluel

1.19

IPU BBIOJHEHUU YUYE€OHBIX MPOEKTOB M UCCIIEIOBAaHUN pacipeaessaTh
00513aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTAaBJIEHHBIMH 3a/ladaMH,
CJIECIWUTHh 3a BBIIIOJIHCHUEM IUIAHA AECWCTBUHM, aJCKBATHO OLEHUBATH
COOCTBEHHBIM BKJIQJ, B JESATENBbHOCTb TpPYMIbI, BBICTPAWBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jinvdaTthb SBJICHUA IO OMHCAHUIO HMX XaApPAKTCPHBIX CBOMCTB M Ha




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

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXarolleM MUpe, B TOM yucie (GU3NYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBUYECKUX SIBICHUN

14

ONHKCHIBATh HW3YyYEHHBIC CBOMCTBAa Tel W (PU3HUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PH ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YyEMBIX  BEJIMYMH,
0003HaueHMsI ¥ €AUHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTb (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO  (PM3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpapUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCPpHU30BaATb CBOMCTBA TCII, CI)I/ISI/I‘IGCKI/IG SIBJICHUA W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTr€éMaTu4dcCKoOC

BBIPAKECHHE

1.6

00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsACHEHUE n3 |
— 2 JOTMYEeCKUX IIaroB ¢ momompbio 1 — 2 u3yueHHBIX CBOICTBa

(bu3nyYecKuX SIBICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a1aud B 2 — 3 ACHCTBUA, UCIONb3Ys 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4y 3alIUChIBATh KPATKOE YCIOBUE, BBISABISITH HEJOCTATOK
JAHHBIX U1 pelIeHusl 3a7adyd, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,
HEOOXOMUMBIC JUIsl €€ pEIIeHUs, MPOBOJUTHh Pacdy€Thl U CPABHUBATH
MOJIydeHHOE 3HAa4YeHHEe (U3HUECKOM BEIMYWHBI C HM3BECTHBIMU

JaHHBIMH

1.8

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTHL IIPpU ITOMOIIU
(1)I/I3I/I'-ICCKI/IX MCTOOOB, UCITOJIB3YS ONMMCAHUEC UCCICAOBAaHNA, BEIACIIATD
MMPOBCPACMOC IMPCANOJIOKCHUC, OLCHUBATH IMPABUIIBHOCTL MOpAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIATh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bmnqecxnx SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (opMymupoBaTh  TIpPOBEpsSEMbIC

OpPEANONoKEeHUsl, coOuparb  yCTAaHOBKY M3  IPEUIOKEHHOTO




000pyZI0BaHUs, ONUCHIBATh X0/ ONbITA U (HOPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHSATH TPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (HPU3MUECKUX BEIUYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

NPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OIHOW  (PU3MUECKOU
BEJIMYUHBI OT JPYrol C MCHOJBb30BAHUEM IMPSMBIX H3MEPEHUM:
IUTAHUPOBAaTh HCCIIEJOBAaHHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJAE TaOMUIl U TrpaduKoB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbBHYIO YCTaHOBKY,
clelys. IpPEeNIOKEHHOW MHCTPYKLUMH, W BBIYMCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH Tmpu pabore cC

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3YyYEHHBIX NPUOOpPOB H
TEXHUYECKUX YCTPOUCTB C ONOPOM HAa UX ONUCAHUSA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMH U HEOOXOJIUMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCEPHOCTH

1.15

pacno3HaBaTb MNPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Imo CX€MaM U CXEMAaTUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYICCKUX LElleil C IOoclIegoBaTelIbHBIM H napauic]IbHbIM
COCAMHCHUEM DJICMCHTOB, pasinvas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYCCKUX Lemnei

1.16

NPUBOJIUTH TMpPUMEPHl (HAaXOIUTh HMHPOPMAIUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOU
KU3HM 1711 oOecriedeHHs 0O€30MacHOCTH MpU  OOpalleHuud ¢
npuOopaMu U TEXHUYECKHUMH yCTPOHCTBAMU, COXPAHEHHSI 3JOPOBBS U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie

1.17

OCYILECTBIISATh MOMCK MHPOPMALUHU (HU3UUECKOTO CONEPKAHHSI B CETH
NHTepHeT, Ha OCHOBE HMMEIONIUMXCS 3HAHUW W TYTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HWCTOYHUKOB BBIACIATH I/IH(bOpMaL[I/IIO, KOTOpasa

ABIISIETCS IPOTUBOPEUUBON MM MOXKET OBITH HEOCTOBEPHOM

1.18

UCIIONIb30BaTh MpPH  BBIMOJIHEHUH Y4YE€OHBIX 3a/laHuil  Hay4yHO-




HOMYJSIPHYIO JIUTEpaTypy (PHU3UUECKOro COAEpIKaHUs, CIPaBOYHbIC
MaTepuaisl, pecypchl ceth MHTepHer; BnameTts npuéMaMu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus MHPOPMALUU U3 OJHOM

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC i KPATKHE YCTHBIC COOOICHHMS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHHKOB (PH3UUECKOTrO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
NPOCKTHON WJIM HMCCIICOBATEIbCKON  JCATEIBHOCTH, MPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATUHHBIA ammapat Kypca

($U3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTalluel

1.20

9 KJIACC

IPYU BBIMOJHEHUHN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3UUECKUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJICAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIAJ B JCATENBHOCTh TPYIMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTh KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pas3inyaTthb SABJICHUA IO OMHCAHHUIO HMX XaApPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

13

pacro3HaBaTh NpPOSBIEHHE W3YYEHHBIX (U3UYECKUX SBJIECHUN B
OKpY’KaloIlleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIJCNATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) PUINUECKUX SIBICHUN

14

OMHCHIBATh M3yYCHHBIC CBOWCTBA Tel U (DU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TIPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HCMOJB3yeMBIX  BEIUYUH,
0003HaYCHHS U CAMHUIIBI PU3HYCCKUX BETUYNH, HAXOIUTh (OPMYIIBI,

CBSI3BIBAIOIME JIaHHYIO (PU3MUECKYI0 BEIHYMHY C JAPYTUMH




BEIMYMHAMHU, CTPOMTH  TpapUKHd  H3YUYEHHBIX  3aBUCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

XapaKTEpHU30BaTh CBOMCTBaA TCI, (I)I/ISI/ILIGCKI/IC SABJICHUA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreéMaTH4YC€CKOC

BBIpaXXECHHE

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOWCTBA TEN, B TOM YHCJE U B
KOHTEKCTE CHUTyallMid IMPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYECKMX IIaroB C MOMOMIbI0 2 — 3 W3yYEHHBIX CBOICTBa

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

1.7

pemiate pacuéTHele 3afayd (ONMUparoIiuecs Ha CHCTeMy W3 2 — 3
YPaBHEHMI), HCHOIb3ys 3aKOHbl M  (OPMYJIBL, CBS3bIBAIOLIUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHUA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBISABIATh HEJOCTAIOIIME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIsL pELIeHUus, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHUYHOCTD

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PEUIMTh IpU IOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEIIIOIOKEHUE, OLICHWBATh INPABUIBHOCTh IOPSIKA
IIPOBEICHNS UCCIICOBAaHUA, JEJIaTh BBIBOJBI, WHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOANWTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbBITA U €ro

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

MPOBOAUTH MPU HEOOXOIUMOCTH CEPUI0 TMpPSAMBIX H3MEpEHHl,
ompesieNsis CpelHee 3HaueHHWEe H3MepseMoil BenuuuHbl ((hokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBHIOOP cCIOcoba

HU3MEepeHUs (M3MEPUTENBHOTO TPUOopa)

1.11

MPOBOANTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPSIMBIX M3MEPEHUMU: IIaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBATH pPE3YJbTAThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC T216JII/IL[I/I




rpauKoB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BAHUS

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3UUECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenysl IpPeNIOKEHHOW HWHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIU3UPOBATH IOJyYECHHbIE

pe3yJbTAThI C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIOI[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

1.14

pasinyaTh OCHOBHBIE IMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MoJelneil:
MaTepHuaibHas TOYKa, a0COIOTHO TBEPIOE TEJIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJIEJIb aTOMa, HYKJIOHHAs

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepru30BaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTU4YHblE PHUCYHKHM HU3YYEHHBIX
TEXHUUYECKUX YCTPOUCTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJIOTUYECKHUX IPOLIECCOB NPU PEHIEHUH Y4eOHO-TIPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HH T8 oOecredeHus Oe30MacHOCTH TpU  OOpamieHuu ¢
npruOopaMu U TEXHUYECKHUMH yCTPOHCTBAMU, COXPAHEHHSI 3I0OPOBBS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (HU3HUECKOTO COACPKAHUS B CETU
NHTepHeT, caMOCTOATENbHO (QOPMYIHpPYS TOUCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEHECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(pOpMaIMM HAa OCHOBE WMEIOIIMXCS 3HAHUM M JOTIOJHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BaTh MpPH  BBIMOJIHEHMH Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl cetn HTepHer; Biuaaerb NpuUEMaMu

KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHUs MHPOPMALUU U3 OJHOM




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COGCTBCHHHG IMHUCbMCHHBIC W YCTHBIC COO6H.[CHI/ISI Ha
OocHOBe HWHGOpPMAlMU M3 HECKOJIbKUX HMCTOYHHUKOB (PU3UYECKOro
coJlep)KaHusl, MyOJIMYHO NIPEACTABIATH PE3YyJIbTaThl MPOEKTHOW WU
UCCIEN0BATENbCKOM  AEATENbHOCTH, NpPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YYEHHbIN MOHATUMHBIN anmnapaT u3y4aeMoro pasjaeia
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTaluell ¢ y4éTom

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUHN Y4YEOHBIX MPOEKTOB M HCCIEIOBAaHUI (PU3UUECKUX
IIPOLIECCOB PACHpPENeNATh 0053aHHOCTU B IPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIIaJ] B JEATENbHOCTb TPYIIBbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICWCTBHUE,  MPOSBIAS  T'OTOBHOCTH

pazpemiaTb KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Koxa
pasjgena

Koxa
3JIEMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B TTIO3HAHUM OKPYXAIOIIEI'O MHUPA

1.1

O®u3uka — Hayka O TMpupoAe. SBICHHUS MPUPOJIBL.
dusnyueckue SABJICHUA: MEXAHHYECKHE, TEIUIOBHIE,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Odusnyeckue BenuuuHbl.  M3Mepenune  usmueckux
BenuuuH.  Dusmueckue  npubopsl.  [lorpemHocTs

n3MepeHnil. MexayHapoIHasi CucTeMa €IMHULL

1.3

ECTGCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'II-OI[eHI/IC,
IIOCTaAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THIIOTE3,
OKCIICPUMCHT II0 TPOBCPKE THUIIOTE3, 00BsICHEHHE

HAOJIIaEMOTO SIBJICHMS

1.4

Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIei

1.5

[IpakTuyeckue paboTHI:

#H#Par##H#113Mepenne pacCTOSHHUIA.
##HPar##H#13mepenre 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

###Par###Onpenenenue pa3MepoB MaJbIX TEIL.
#i##Par#H##lI3mMepenne  TemrepaTypbl TpH  TTOMOIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHNUN BEILIECTBA

2.1

###Par###CTpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepbl.  ONBITH,  JIOKa3bIBAIOIIUE  JTUCKPETHOE

CTPOCHUEC BCUICCTBA

2.2

#HH##Par### ]| pmkene  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBWXKEHHS YacTUIl C  TEMIIepaTypoH.

BpoynoBckoe nBmxenue, mudppy3us

2.3

B3anmopaeicTBre 4acTUIl BEIIECTBA: IPUTSIKEHNE U




OTTAJIKHMBAHHC

##H#Par###ArperaTHple COCTOSHUSI BEIIECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TeJl.

2.4 B3anmocCBA3b MEXy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M HMX aTOMHO-MOJIEKYJISPHBIM
CTpOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTuueckue padbOTHI:
#H##Par###0O1eHka quaMeTpa aToMa METOJIOM PSI0B (C
HCIoJib30BanueM (Gotorpaduii).

2.6 #HAPar###0OneITEl 110 HAOMIOAEHUIO  TEIJIOBOTO

pacIIMpeHus ra3oB.
H#HHH#Par#H##0OnbITEl 0  OOHAPY)KEHUIO JICHCTBUS CHUJI

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKECHHUE. PaBHOMEpHOE u
' HEpaBHOMEPHOE JIBH)KEHUE
##HPar###CropocTs. Cpennsis CKOPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu u BpeMeHu
JIBUKEHUSI
SIBnenne uHepuuu. 3akoH MHEpuMU. B3aumoneincrsue
3.3 TeJ KaK MPUYMHA U3MEHEHMs] CKOPOCTH JBUKEHHS TeIl.
Macca kak Mepa HUHEPTHOCTH Teja
34 #H#Par### notHocTe BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBHUS TEIN
36 Cwia ynpyrocty u 3akoH ['yka. M3MepeHue cunbl C
' MIOMOLIBIO JUHAMOMETPA
3.7 ###Par#t#IBnenre TaroteHus u cuwia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHerax. Bec rena. HeBecomocts
38 Cuna tpenusa. TpeHHe CKOIBXKEHUS U TPEHHE IMOKOS.
' Tpenue B npupoJie U TEXHUKE
3.9 ###Par#H##Cnoxenre Cujl, HaNpaBICHHBIX 0 OJIHOM

npsaMoil. PaBHoecTByIOIAs CUIT




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHIKEHUS
(mapuka B KMOKOCTH, MOJIENU  3JIEKTPUYECKOTO
aBTomMoOmIIA u Tak janee). OmpeneneHue cpeaHen
CKOPOCTH CKOJBXEHUS Opycka WIM IIapuka 1o
HaKJIOHHOM  IuiocKocTH. OmpeneneHue  IJIOTHOCTH
TBEPIOTO Tela. OnbITHI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHus (medopmManuu) mpyKHHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI,  JEMOHCTPHPYIOIIHE
3aBUCHMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Teja U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

du3ndecKkue SBICHUSI B Impupoac: NpuMEpbl ABUKCHUA C
Pa3 IMYHbIMH CKOPOCTIMHU B JKMBOH M HEKHBOU npupoae,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOfICTBaI JUHAMOMCETP, IMIOAIIHUITHUKHA

JABJIEHUE T

BEP/IBIX TEJL, )XUKOCTEN Y TA30B

4.1

Hasnenue TtBEpAoro Tena. CrocoObl yMEHBIIEHUS H

YBCJIUYCHUS NABJICHUA

4.2

JlaBrienue raza. 3aBUCMMOCTbD JIaBJICHUS Ta3a OT 00bEMa,

TeMIIepaTyphl

4.3

Hepez[aqa JaBJICHUA TBép)IBIMI/I TCJIaMH1, XUAKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEI

4.4

3aBUCHUMOCTh  JABJICHUS OJKUAKOCTA OT TIYOHHBI
IMaapocraTuyeckuii mapagokc. CooOmaronmecs CoCcybl.

FI/I,Z[paBJ'II/IquKI/IC MEXaHU3MBbI

4.5

Atmocdepa 3emnu u atmochepHoe gaBieHue. [IpuauHbI
CYIIECTBOBaHMSA BO3AYIIHON 000104k 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT

BBICOTHI HaZl YPOBHEM MOPS

4.6

N3mepenue armocdepnoro mpasnenus. llpuGopsr s

U3MepeHust aTMOc(hEepHOro JaBIeHUS

4.7

JleiicTBHE KUAKOCTM M ra3a Ha IOIPYKEHHOE B HHX

Teno. BrelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

IInaBanue ten. Bo3gyxomnnasanue

4.9

[IpakTuueckue padbOTHI:

UccnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
0o0béMa TMOTpYXKEHHOM B JKUIKOCTh YACTH TeJja.
OnpeneneHre BHITATIKUBAIOLIEH CUJIbI, JEHCTBYIOLICH Ha
Teno,  MmorpyxéHHoe B KuakocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Tejaa. OIbITHI,
JEMOHCTPUPYIOUIME  3aBUCHMOCTh  BBITAJIKMBAIOLIEH
CWJIbI, JIEHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMA
MOTPY>KEHHOW B JKUJKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKHIKOCTH. KoncrpyupoBanue apeoMerpa R0
KOHCTPYMpPOBAaHHE  JIOAKM M OmIpeAesieHue  eé

Irpy30I0AbEMHOCTH

4.10

dusnyeckue  ABICHUS B IPUPOJE: BIIASIHUE
aTMOC(EepHOro J1aBJICHHs Ha )KUBOW OpPraHu3M, TUIaBaHUE

pBIO

411

TexHnueckue yCTpoiicTBa: COOOLIAIOIIMECS COCYIbI,
YCTPOHCTBO BOJONPOBOJA, THAPABINYECKHNA Ipecc,
MaHoOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOIIIHOCTDB, SHEPT' A

5.1 Mexanuueckas pabota

5.2 MexaHn4deckast MOIIHOCTD

- [IpocTeie  MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAA

' IJIOCKOCTR. [IpaBuiio paBHOBECHS phIyara

54 [IpumeneHue mpaBuiia paBHOBECHS pblyara K OJIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koaddunment

55 IIOJIE3HOI'0 TIEWCTBUS MEXaHU3MOB. ITpoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennanpHas SHEPTUH TEJIa, IIOTHATOTO HaJ 3eMIIEN

o.7 Kunernueckas sHeprus

Eg [TonHass mexaHWdYeckas SHEprusi. 3aKOH W3MEHEHUS H

COXpaHEHUS MEXaHUYECKOM 3HepTrun




5.9

[IpakTuyeckue pabOTHI:

#H##Par###Onpenencaue pabOTHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JIBXKCHMM TeJa [0 TOPU30HTAIbHOU
noBepxHoctu. HccnenoBanue ycinoBHH —paBHOBECHs
ppruara. HM3mepenne KIIJI HaxkIOHHOM IIOCKOCTH.

I/I3y‘ICHI/Ie 3aKOHa COXpaHCHUA MEXaHU4YeCKOMH OHEpIrun

5.10

dusndyeckue SABJICHUS B Ipupoac: pbHaru B TEIIC

YCJI0BCKa

5.11

TexHuyeckue yCTpOICTBa: pbluar, MOJIBIKHBIA U
HEMOJIBIKHBIA OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCTHIC

MCXaHH3MEI B 6I>ITy

8 KVIACC

Kox
pasaena

Kox
3JIeMEHTAa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOH
TEOpUM CTpOEHUs BelecTsa. Macca U pasMepbl
MoJIeKyln.  ONBITBI, MOATBEP)KIAIOIIME  OCHOBHBIE

IIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUH

6.2

Mogenmn  TBEpAOro, JKUAKOIO M razoo0pa3HOro
cocrosiHuil BemecTBa. Kpucrtamnmueckue u amopdHbie

TCIIa

6.3

OOBsicHEeHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX Tel
Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETHYECKOU

TEOpuun

6.4

CwmaunBaHUe U KanmUJIJIIPHBIC ABJICHHUA

6.5

TennoBoe pacmIMpeHne u cxaTue

6.6

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO

TCIIJIOBOT'O ABMIXXCHUSA YaCTHUI]

6.7

Buytpennss sueprust. Crioco0bl M3MEHEHHS BHYTPEHHEH

SHEPIHHU: TEIUIoNepeaua u COBepIIeHue padboTh




Buapl Temonepenaun: TETIONPOBOIHOCTh, KOHBEKIIHS,

6.8
U3ITy4yeHue
KonnuectBo  TemnnoTsl.  YaenpHas — TEIUIOEMKOCTh
6.9
BELIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanmaHca
511 [1naBneHue U OTBEpAEBaHNE KPUCTAIITUYECKIX BEILECTB.
' VY aenbHas TEIIOTA MJIABICHUS
[Tapoobpa3zoBanue u  koHjeHcanus. Mcnapenue.
612 Kunenune. VYaenbnas Temiora napooOpa3oBaHUSI.
' 3aBHCHMOCTh TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[Mpuamuner  pabotel  TeruioBbix apuratenend  KITJ
6.15 TEIUIOBOTO ABUTrareis. TersaoBble ABUTaTeld M 3alluTa
OKpY>KaroIleu cpeibl
3aKOH COXpaHEHUS U MPEBpaIlleHUs] YHEPTHH B TETIJIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HPar##H#OnbITl 0 OOHApY)KEHUIO JEMCTBUSA  CHUII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
#AH#Par#H##ONbITEI  TIO  BBIPAIMBAaHUIO  KPHCTAJUIOB
MOBAapEHHOI COJIM WM caxapa.
#A#H#Par#H##OnpITEL 10 HAONIOACHUIO  TEIJIOBOTO
6.17 pacUIMpeHMs Ta30B, JKUJIKOCTEN U TBEPIBIX TEII.

#H##Par###Onpenenenue NaBlIeHUs] BO3ayXa B OaioHe
LInpuiia.

HHAPar###0nbITbl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JaBJICHUS BO3[yXa OT €ro oO0bEéMa M HarpeBaHUs WU
OXJIQKICHHUSI.

###Par###1poBepka runoTe3bl JUHEHHON 3aBUCUMOCTHU




JUIMHBI  CTOJIOMKA O KHJAKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIlepaTyphl.

###Par###Habnmonenne U3MEHEHUS BHYTpEHHEMN
JHEPTUU TeJNa B pe3ylbTaTe TEIUIoNepeaadyd W padoTh
BHEILIHHUX CHIJL.

#H##Part#H##lccnenoBanrue SBIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUH XOJOJIHOW U rOpsYEN BOJIBI.
#HH#Par####Onpenenenue KOJIMYeCTBa TETUIOTHI,
MOJIYyYEHHOTO BOJOW TMpH TEMJIO0OOMEHE C HarpeTbhiM
METaJUTMYCCKUM ITUITHHIPOM.

###Par#H#Onpenenenue  yIelbHONM  TEIIOEMKOCTU
BEIIIECTBA.

#H##Par###lccnenoBanye mpoiecca UCIapeHus.
#H##Par###OnpeneneHue OTHOCUTEIIBHOW — BIQKHOCTH
BO3/TyXa.

#HH##Par###OnpeneneHue yaelbHOW TETUIOTHI TIIABICHUS

JIbaa.

6.18

Ouznyeckue SBICHUS B TMPHUPOJAE: MOBEPXHOCTHOE
HaTSOKEHHE W KaNmWUISIpHbIE SBJICHUS B TPHUPOJIE,
KpHUCTaJUTBI B TIpupoze, u3nydenne CoiHIa, 3aMep3aHne
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HNHCA, CHCTa.

6.19

TexHnueckue  ycTpoWcTBa:  KallMJUIAPBL, MPUMEPHI
HCIIOJIb30BaHUSl KPUCTAIIOB, >KMJIKOCTHBIH TEPMOMETP,
JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETpBI, TICHUXPOMETp, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnexTpu3aiys Tel. J[Ba poaa dIeKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTB CHUJTBI B3aUMOJICHCTBUS 3apSHKEHHBIX TENl OT
BEJIMYHMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)

7.3 Dnektpuueckoe moje. HampsmkEHHOCTh AJIEKTPHYECKOTO




nojs. [IpuHIUI Cyneprno3uiuu SJIEKTPUYECKUX MOJIeH

(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »saekTpuyeckux 3apsjoB. DJIE€MEHTapHBII

1.4 anekTpuyeckuit 3apana. Ctpoenue atoma. IlpoBonHuku u

JUDJICKTPUKU
7.5 3aKOH COXpaHEeHHUsI AJICKTPUUECKOTO 3apsiia

DJIEKTPUYECKUH  TOK.  YCJIOBUS  CYIIECTBOBAHUSA
7.6

ANEKTPUYECKOTO TOKA. ICTOYHMKH TOCTOSTHHOTO TOKA

JeiicTBus AIEKTPUUYECKOTO TOKa (TemoBoe,
1.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUJKOCTSX M razax

Onektpuueckas uenb. Cuia TOKa. OJIEKTPUUECKOE
7.8

HamnpsHKeHHe

CornpoTuBieHue MIPOBOJIHUKA. VY nenbHOE
7.9

COTIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1t y9acTKa 1enu

[TocnenoBarenbHOE W MapajuIeIbHOE  COCAMHEHHUE
7.11

MIPOBOTHUKOB

PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DneKTpuuecKkue Ienu U TOTPEOUTENTH SIEKTPUUYECKOU
7.13

sHepruu B ObITy. KopoTKoe 3aMbIkanme

IlocTosiHHBIE MarHuTHl. B3anmMOJeWCTBHE ITOCTOSHHBIX
7.14

MarHuTOB

MaruuTtHOoe mone. MarHuTHoe T1one 3eMJIM M €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Dpcrena. MarHuTHOE MOJE PAEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne >7EKTPOMArHUTOB B TEXHUKE

JleficTBe MarHUTHOrO MOJI HAa IPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonb3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIIOPTE




OnbiTel  @apanesa.  SIBieHWe  AIEKTPOMArHUTHOU

7.18
unaykiuu. [Ipasuio Jlenna
DIIEeKTPOTeHEPaTop. Crioco0Bbl MOTyYeHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIUN Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTrueckue pabOThI:
OMnBITHI 110 HAOJIOJACHHUIO JICKTPHU3AIUN TET MHIYKIIUCH
Y TIPU CONPUKOCHOBECHHH.
HccnenoBanue JedCTBHUS DIIEKTPUYECKOrO IOJIS  Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka ® mpoBepkKa pabOTHl JJICKTPUUYCCKON IEMH
IMOCTOSIHHOT'O TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HAMPSIKEHUSI.
HccnenoBanmne 3aBUCHMOCTH CHIIBI TOKA, HIIYILETO Yepe3
pPE3UCTOp, OT CONPOTHUBJICHUS PE3UCTOPA M HANPSHKEHUS
Ha Pe3UCTOpe.
OnkITHI, JIEMOHCTPUPYIOIINE 3aBHCHMOCTD
290 AJEKTPUUYECKOTO COMPOTUBJICHUS MPOBOJHUKA OT €ro

JUTMHBI, TUIOLIA/IU TIONEPEYHOro CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUA  TIPU
MOCJIEIOBATEIBHOM  COEIMHEHUU JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia A CUIBI TOKa MPU MapajliedbHOM
COoeMHEHUN  pe3ucTopoB.  Ompenenenue  pabOTHI
UIEKTPUUECKOTO TOKA, HAYILEro 4epe3 pe3ucTop.
OmpeneneHre  MONIHOCTH — 3JEKTPHYECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCMOCTH
CHJIBI TOKa, WIYIIETO 4Yepe3 JIAMIOYKY, OT HamlpsHKeHUs
Ha Hel. Onpenenenne KII/I narpesarens. MccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IOCTOSTHHBIX MAarHHUTOB.
I/I3Y‘IGHI/I€ MAaravMTHOIO IIOJIA MOCTOAHHBIX MArHuTOB IIPpU
Hux OG’bGI[I/IHeHI/II/I n PasaCICHUN. I/ICCJ'IG,Z[OBEIHI/IC

JEICTBHS AJIEKTPUUYECKOTO TOKa Ha MarHUTHYIO CTPEJIKY.




OneITel,  JIEMOHCTPUPYIOLIUME  3aBUCUMOCTb  CHJIBI
B3aUMOJCICTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBlieHWs TokKa B Karymke. M3ydenue

I[GflCTBHH MAaroiuMTHOIrO II0Ji1 Ha IMPOBOJHHUK C TOKOM.

KouncrpyupoBanue u U3y4eHUe paboTsI
3JIEKTPOJIBUTATEIIS. N3mepenne KITA
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OmnbITel 1O

HUCCICIOBAaHHUIO SABJICHUA I-)HGKTpOMaFHPITHOﬁ HWHAYKIHH:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUs | HaIpaBJICHUA

HHAYKIMOHHOI'O TOKa

7.21

@usnueckue SABJICHHS B HIPUPOAE: DSJIEKTPUUYECKUE
SBJICHUS B  arMocdepe, IJIEKTPHUUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, APEi] MOIIOCOB,
pOJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

1.22

TexHuyeckue ycTpoOWCTBA: 3IEKTPOCKOIM, aMIEpMETp,
BOJIBTMETp, PEOCTAT, CUETUHUK DICKTPHUSCKON SHEPTHH,
ANIEKTPOOCBETUTEIbHBIE ~ MPUOOPHI,  HarpeBaTeIbHBIC
ANEKTPONPUOOPHI (mpumepst), ANEKTPUUECKHUE
MpEeIOXPaHUTENH, JIIEKTPOMATHUT, DSIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Kox snemenra [TpoBepsieMbIe AIEMEHTHI COACPIKAHUS
paszznena
MEXAHUWYECKUE SBJIEHUA
Mexanuueckoe JBIDKEHHE. MarepuanbHas —TOYKa.
5.1 Cucrema orcuéra
8 8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO ABIKECHUS
8.3 PaBHOMEpHOE MpsIMOIMHEHHOE IBUKECHHE
8.4 ###Par###HepaBHOMEepHOE TPSIMOJIMHEWHOE JBUKEHUE.

Cpennsis 1 MIHOBEHHass CKOpPOCTb Tela  IpH




HCPAaBHOMCPHOM ABHKXCHUU

YckopeHnue. PaBHOyCKOpeHHOE IIPSAMOJIMHEHOE
85 JBUKCHHE
8.6 #H#HPar###CrobonHoe nanenue. OnbIThl [ anumes
###Par###PaBHOMEpHOE JBMIKEHHE TIO OKPY)KHOCTH.
8.7 [lepuon m yacrora oOpamenus. JluHeiiHas u yrioBas
ckopoctH. LleHTpocTpeMuTeabHOe yCKOPEHHE
8.8 ITepserit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwnii 3akon HeroToHa
8.11 HiHHPart##] [pyuHIMI CyTIeprO3UIIUN CUIT
8.12 Cwuita ynpyroctu. 3akoH ['yka
###Par###Cuna TpeHUs: CuiIa TPEHUS CKOJIBKEHUS,
813 CHJIa TPEHHUSI TTOKOS, IPYTHE BUABI TPEHHS
#H#Par###Cuna TsDKECTM W 3aKOH  BCEMHUPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO MaCHUS
8.15 JBuxenne  maHer  Bokpyr  Comnma.  [lepBas
' KoCMHYecKasi CKopocTb. HeBecoMoCTh 1 meperpysku
8.16 PaBHOBecue MaTepraibHON TOYKU. AOCOIFOTHO TBEPOE
' TENo
H###Par###PaBHoBecre TBEPIOro Tela ¢ 3aKpErIEHHOM
847 OChI0 BpauieHust. MomeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynec Tena. I3menenue ummynsca. MmMnynsc cuiiel
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 HiHPar###PeakTHBHOE IBIKEHHIE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGota cun TsKecTH, ymnpyroctd, TpeHus. CBs3b
8.22 SHEpPruu U paboThI
[TorennuanbHass dHEpPrusi Teda, MOAHATOTO  Hal
823 MOBEPXHOCTHIO 3eMITH
8.24 [ToTeHunanbHas SHEPTUs CXKATON NPY>KUHBI
8.95 ###Par###Kunetnueckas  sHeprusa.  Teopema o

KMHETUYECKON SHEPIUU




8.26

H#HPar####3akoH coxpaHEHUSI MEXaHUYECKOW SHEPTUU

8.27

[TpakTuyeckue pabOTHI:

OmnpeneneHue cpenHeil CKOPOCTU CKOJIBKEHHs Opycka
WIA JBIDKEHHS IIapuKa 10 HAKIOHHOM IUTOCKOCTH.
OnpezneneHue yCKOpEeHHUs Tesla IPU PAaBHOYCKOPEHHOM
JNBIDKEHHUH 110 HAKJIIOHHOU IIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.
[TpoBepka rHUIOTE3bI: €CIM MPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HAdaIbHOW CKOPOCTH IYTH OTHOCSTCS
Kak psAa  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHS CKOJIBKEHUS
OT CWibl HOpMaIbHOro JaBieHus. OmnpexneneHue
KodpduuuenTa TpeHus ckoybxkeHud. OnpezneneHue
KECTKOCTU MpyxkuHbl. Omnpenenenue padOTHl CUIIBI
TPEHUsT TpU PABHOMEPHOM JBIDKEHHMM Tela IO
TOPU30HTAILHOM ToBepXxHOCTH. OmnpezeneHue padOThI
CWJIBI  YOpYrocTd  Mmpu  mnoabéMe  rpy3a ¢
UCTIONIb30BAHUEM  HETIO/IBIDKHOTO M TIOABHIKHOTO

0JIOKOB

8.28

du3nyecKkue SBICHUS B npupoac: MpujiIrBbl U OTJIIMBBI,
JABMKCHHUC IIJIAHCT ConHeuyHoMI CUCTCMBbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne  yCTpOWCTBA:  CHUJIOMETP,  JaTYUKHU

MMOJIOKCHUA, paACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

KonebarenbHoe JABHIKCHHC. OcHoBHbBIC XapaKTCPUCTUKU

91 KOJIeOaHM: TIEPHO/I, YaCTOTa, aMILUTHTY/a

9.9 Maremarnueckuit u NPYKWHHBIN MasITHUKHU.
' [IpeBparieHue sHEpPrun Npu KoneOaTEILHOM ABUKCHUN

93 3aryxatomue KoyieOaHus. BbIHYXIeHHBIE KOIeOaHMS.
' Pe3onanc

94 Mexanundeckue BoHbI. CBOMCTBA MEXAHUYECKUX BOJIH.

HpOIIOHLHBIC " TOHICPCYHBIC BOJIHBI. HJ’II/IHa BOJIHBI H




CKOpOCTh €€ pacrpocTpaHeHus. MexaHuuecKre BOJHBI

B TBépI[OM TECIIC, celiCMUYECKHE BOJIHEI

9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yiabTpa3Byk
[TpakTuueckue paboOThI:
Onpenenenue 4acToThl W Iepuopa  KoseOaHui
MaTeMaTHYECKOT0 MasiTHUKA.
Onpenenenne 4acToThl W Iepuojna  KosieOaHui
MPYKUHHOTO MasiTHUKA
0.7 HccnenoBanne 3aBUCUMOCTH — Tepuojia  KoseOaHWi
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Iepuojaa  KoseOaHUi
NPYKUHHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTHU nepuoaa KoJie0aHui rpys3a,
MOJIBEIICHHOTO K HHUTH, OT MAacChl Ipy3a U >KECTKOCTH
npyXuHbl. I3Mepenne yckopeHus cBOOOIHOTO MaIeHUs
dusnueckue SBICHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE BOJIHBI,
IyHAMH, 9XO
9.9 TexHuueckne yCTpOMCTBA: HXOJIOT, HCIOJIb30BaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE TTOJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC IToJIC. 3HeKTp0MaFHI/ITHHe BOJIHBI.

104 CBoOIICTBA SJIEKTPOMAarHUTHBIX BOJH

10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH

103 OnekTpoMarHuTHas mnpupoga cera. CKOpPOCTh CBETA.

' BonHoBEIE cBOMCTBa cBETA

[TpakTHyeckue paboOTHI:

104 N3yuenne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B NpUpojAe: OHOIOrMYEcKoe

10.5 JeificTBHe BUJIUMOTO, yIABTPaduOIETOBOTO "
PEHTT€HOBCKOIO U3Ty4eHUH

10.6 Texauueckue YCTpOMCTBA: HCITOJIh30BaHUE




SJICKTPOMArdUTHLIX BOJIH JJISA COTOBOM CBSI3H

11

CBETOBBIE ABJIEHU A
11.1 JlyueBast Mmoniens cBera. MICTOUHHMKH cBeTa
11.2 IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA
Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTPaKEHUS
11.3
cBeTa
114 [Ipenomiienue cBeta. 3akOH IIPEJOMJICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JInnza. Xop nyyen B JIMH3E
116 OnTrueckas cucrema ¢oroammnapara, MHKPOCKONA U
' TesecKorna
117 I'ma3 kak onrudeckas cucTeMa. biau3opykocTs H
' JAIbHO30PKOCTh
118 Paznoxenne Genoro ceetra B criektp. OnbiTel HetoTOHA.
' CrnosxeHue CeKTpaabHBIX I[BETOB. Jlucmepcus cBeta
[TpakTryeckue paboOTHI:
#HH##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa’ke€HHs CBETOBOT'O JIyya OT yIJja MajeHus.
###Par#HH#113yuenne  xapakTepUCTHUK  M300paskeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
NpPEJIOMIIEHUS] CBETOBOIO Jyya OT Yrjla NHaJeHus Ha
119 TPaHHULIE «BO3/IYX — CTEKIIO.
' #i#Par###lonyuenne  M300pakeHUl € MTOMOILBIO
coOMparoIe TUH3HI.
#HH#Par###Onpenenenue  (POKYCHOTO pacCTOSHUSL H
ONTUYECKOI CUITbI COOMpAOIIEeH JTMH3BI.
HHHPar###ONBITEL 10 pa3lioKeHUIO Oeoro cBeTa B
CIEKTD.
HHHPar###ONBITEl 0 BOCIPHUATHIO IIBETA INPEIMETOB
MIPU UX HAOJIIOJICHUN Yepe3 [IBETOBBIC (PHIIHTPHI
dusnueckue sABICHUS B mpupoje: 3arMeHus ConHua u
11.10 JlyHBI, IBETA TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)




Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOIL,

i doroanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
12.1 OmnbiTel Pezepdopna u miaHerapHas MoOJENb aTOMA.
' Moaens atoma bopa
192 HcnyckaHve M IOTJIOLIEHUE cBeTa aToMOM. KBaHTHI.
' JIuneityaTeie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
124 Crpoenue aromHoro sapa. HykinonHas wmogmenb
' aTOMHOTrO siapa. 3otombl
125 PannoaktuBHble npeBpaimieHus. [lepuwon momypacnana
' ATOMHBIX s7IEP
12.6 SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOIO U
' MacCcOBOI'0 YHCET
12.7 DHeprus CBA3M aTOMHBIX siep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunresa u genenus siuep. Mcrounuku sHeprumn
12 ' ConHua u 38€31
12.9 SlnepHas sHepretuka. JleMcTBHE — pagMOAKTUBHBIX
' U3JTy4YEeHUH Ha )KUBbIE OPraHU3MbI
[TpakTryeckue paboOTHI:
HabmtoieHne CrjiomHeIX M JIMHEHYaThIX CIIEKTPOB
1910 U3ITy4EHUS.
HccnenoBanue TpPEeKOB: M3MEPEHHUE SHEPTrUU YacTUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paaroakTUBHOTO GpoHa
dusznueckue SBIEHUS B INPHUPOJAE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE HW3JIy4€HUE MPUPOIHBIX MHHEPAJIOB,
JNEHCTBUE DPAJUOAKTUBHBIX H3JIyYEHUH Ha OpraHu3M
yeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUIYAIbHBIN JO3UMETpP, Kamepa Buibcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B HAy4yHOM  KapTHUHE  MHUDA;
c(hOopMUPOBAHHOCTH 0A30BBIX MPEICTABICHUNA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU TPUPOIBI, O POJU DIKCIEPUMEHTa B
¢usuke, o cucreMooOpasymoomeil porun GU3MKA B Pa3sBUTHH
€CTECTBEHHBIX HAayK, TEXHHUKH M TEXHOJOTUH, 00 HBOIIOLUU
(U3HYECKUX 3HAHMM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMH
KapTUHE MHUpPA, O BKIAJE€ POCCHUCKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crioco0e CyIIeCTBOBaHUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX JaHHOE (U3NYECKOe
SBJIEHUE; YMEHHE PaclO3HaBaTh MPOSBIEHNUE N3YYEHHBIX (PU3NYECKUX
SBJICHUIN B OKPYXAIOLIEM MHPE, BBIIEIAA UX CYLIECTBEHHbBIE CBOMCTBA

(Mpu3HaKH)

Brnanenne ocHOBaMHM MOHSTUHHOIO amnmapara WU CHMBOJHYECKOIO
s3bIKa (PU3UKHA W UCIONB30BaHUE UX JUISI PEIICHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBICHHUS H

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

YMeHne OIHCHIBaTh HU3Y4YCHHBIC CBOMCTBA TEII H (1)I/I3I/I'-ICCKI/IG

SABJICHUS, UCIIOJIb3Y5 (bH3H‘-I€CKPIC BCINYHHBI

Bnagenue ocHoBaMM METOJOB HAy4YHOTO TMO3HAHUS C Y4ETOM
COOJIOICHHs TIPaBMJI O€30MacHOTO TpyAa: HaOmoaeHHe (PU3NUECKUX
SIBJICHUM

YMEHHE CaMOCTOSATEIbHO COOMpATh IKCIEPUMEHTAJIbHYIO YCTAaHOBKY




U3 JTaHHOTO Habopa 00OpYAOBaHMS MO MHCTPYKIMH, OMUCHIBATH XOJ
OIBITA U 3aIMCHIBATD €r0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBHIBO/IbI;
IPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHN (PU3MUYECKUX BEITHYHH:
yYMEHUE IIJJaHUPOBAaTh M3MEPEHMs, CaMOCTOATEIBHO COOUpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY I10 HMHCTPYKIMH, BBIYUCIATH
3HA4YeHUE BEJIMYMHBl U AHAJIU3UPOBATh IOJyYEHHbIE PE3YJIbTATHI C
y4€TOM 3aJaHHOU ITOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHHUI;
IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY U
OPOBOJIUTH  HCCIEAOBAHUE IO  MHCTPYKLUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPELIHOCTH, JEJIaTh BHIBObI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (u3Myeckux  Mozenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb AaToOMa,
HYKJIOHHAasi MOJieJb aTOMHOTO sijipa) U yMEHHE NPUMEHSATh UX s

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHne oOBSCHATH (pU3MUECKHe MPOLECCHl U CBOWMCTBA Tel, B TOM
yhclle M B KOHTEKCTE CUTyallMd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yUyEHHBIE CBOMCTBA (PU3NUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THele 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIONB3YSl 3aKOHBI W (OpMyInbl, CBsI3bIBaOLIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpATKOE YCIOBHUE 3a/ayM,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYIIBL,
HE0OXouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHBIE,
MPOBOANTH PAcu€Thl M OLEHUBATh PEATUCTUYHOCTH IOIYYEHHOIO
3Ha4YeHUs1 (PU3NYECKON BEIUYHMHBI; YMEHHE ONpPEIeNsATh Pa3MEepHOCTh

¢bu3nYeCcKOil BEMMYNHBI, TOTYYEHHON IPU PEeIIEHUH 3aauu

YMeHne XapakTepu3oBaTh MPUHLMUINBI  ACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCII€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WYECKUX SBICHUW W HeoOXoaumble (DHU3NUECKHE




3aKOHOMEPHOCTH

10

YMeHue UuCHoib30BaTh 3HAHUS O (PU3MYECKUX SBICHHUAX B
NOBCETHEBHOM JKM3HM [y oOecriedeHust O€30MacHOCTH  TpU
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHHUYECKUMH
YCTPOWCTBAMH, COXpPaHEHHUsS 370pOBbS M  COONIONCHHS HOPM
HKOJIOTMYECKOro IOBEICHUS B OKpYXKalolled cpeze; MOHUMaHHUE
HEOOXOIMMOCTH TPHUMEHEHUS IOCTHKCHUH (HU3MKM M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnbIT mnoucka, Npeodpa3oBaHMs M NPEACTaBICHUS HH(DOpMaLUK
(U3NIECKOTO COAEpIKAaHUS C HCIOJIB30BaHHEM HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTD
MOJIyYeHHOW WH(OpPMAIIMK HA OCHOBE WMCIOMIMXCSA 3HAHUA U
JIOTIOJIHUTEIbHBIX ~ MCTOUYHUKOB;  YMEHHE  HCIOJb30BaTh  IpHU
BBIITOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJIAPHYIO JIHTEpaTypy
(bU3M4ecKOro cojep:KaHus, CIPaBOUYHBbIE MaTepUalbl, PECYypChbl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPeOOpa3OBaHUA
uHpOpMallMM M3 OJHOM 3HAKOBOH CHUCTEMBbI B JpPYryl0; YMEHHE
co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOILEHHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3HUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHM A
11 Mexanuueckoe JBWKeHHe. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHTEIBHOCTD JBHIKCHUS
PaBHOMepHOE U HepaBHOMepHOe nBHKeHHe. CpenHss ckopocTb. Dopmyna it
1.2 BBIYKCIICHUS CpeHEeH ckopocTu: V = Sft
PaBHOMEpHOE TIPAMOJIMHEHHOE JIBM)KCHHE. 3aBUCHUMOCTh KOOPAMHATHI Teda OT
BPEMEHH B CIIy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUXKECHUS:
13 x(t)=x,+vt
I'padukn 3aBUCUMOCTH OT BpPEMEHHM IS MPOCKIMH CKOPOCTH, IPOCKIIUH
MepeMenieHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSIMOJMHEHHOM
JIBHOKCHUH
3aBUCHMOCTh KOOpPJMHATHI Tejda OT BPEMEHHM B ClIy4a€ PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBHYKCHHUSI:
7
Sef)=v,, #1+ay* ;
2
@opMynbl ISl TPOEKUUU TEPEMEUIEHUs, MPOEKIHH CKOPOCTH U TMPOEKIIHH
YCKOPEHUS TPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
2
14 .sx(r)=v{,x-r+ax-?.
U_\'('f) =Up, +a, 1,
a.(f)=canst,
U:.'r: - le: =2a,s,
I'padvikn 3aBHCHUMOCTH OT BPEMEHM I TPOCKIUU YCKOPEHUS, MPOCKIIHH
CKOPOCTH, TIPOSKIIUH TEepEeMEIIeHUs, KOOPAMHATHI TP PaBHOYCKOPEHHOM
MPSMOJUHEHHOM JBUKCHUH
CBoOoanoe manenune. DopMyJsIbl, OMUCHIBAIONINE CBOOOJHOE IMAaJICHHUE Teja TI0
15 BEpTUKAIN (ABUKEHUE Tella BHMU3 WIM BBEPX OTHOCUTEIBHO IMOBEPXHOCTH

3emnn). ['paduxu 3aBucMMOCTH OT BpeMEHM [JIsl MPOEKIUU YCKOPEHHS,




MPOEKIIUN CKOPOCTH W KOOPAWHATHI MpH CBOOOJHOM TaJeHHHM Tela I10

BCpTUKAIU

CKOpOCTh PaBHOMEPHOTO JBIIKCHHS Teja IO OKpYXHOCTH. Hampasienue
CKOPOCTH.

dopmyna i BBIYMCICHHS CKOPOCTH Yepe3 paauyC OKPY)KHOCTH W TEPHOJ
oOpareHus:

2R
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOPCHHUC. HanpaBneHI/Ie HCHTPOCTPCMHUTCIILHOI'O

16 ycKkopeHusi. @opmyiia JJ1s1 BBIYUCICHHS YCKOPEHUS:
2
a. — L
i R
®opmyna, cBsI3bIBAIOIIAs IEPUOJT U YACTOTY OOpalCHHUS:
V= 1
T
Macca. IInotHocts BemecrBa. @opmyiia i1l BBIYUCICHUS IIJIOTHOCTH:
o= m
1.7 ¥
1.8 Cuna — BektopHas pusndeckas BenuyrHa. ClokeHHe CHIT
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOIIECH Ha
TEJI0
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 T _Fl—>2
112 TpeHue nokos U TpeHUE CKOJIbKeHU. DopMyIia Uil BBIYACICHUS MOYJISI CHIIBI

TPCHUA CKOJIbXXCHUA:




F_=pn-N

1.13

Hedopmaruss tenma. Ymnpyrue u Heynpyrue aedopmanuu. 3aKoH yIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BceMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAT'OTCHUA:

My -1,
F=¢g —L1 2
R
Cuna TspkecTH. Y cKOpeHHe CBOOOTHOIO HaIeHHs.
®opmyia 1715 BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3M ITOBepXHOCTH 3emiu: F = mg.
JBmxenue ranet Bokpyr Connua. [lepBast kocMudeckast CKOPOCTb.

HesecomocTs u neperpysku

1.15

Nwmnynee Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
p=mi

Nmnynbe cucremsl Ten. M3menenne umiynbsca. IMIynbC CUIIbl

1.16

3aKkoH COXPAHCHUA UMITYJIbCa JJI1 33.MKHYTOI>’I CHUCTCMBI TCJI:
D=yl +inyU, =const

PeaxkTnBHOE ABMKEHIE

1.17

Mexann4deckas pa60Ta. d)opMlea JJIA BBIYMCJICHUA pa6OTI>I CHUIJIBI:

A=Fsoosct

Mexannueckass MOIITHOCTE:

nN=4
r

1.18

Kunertnueckas u NMOTCHIHAJIbHAA SHEPIHUs. CDopMyna JJIA BBIYHUCIICHU S

KUHETUYECKON DHEPIUH:
HE)E
By

Teopema o kuHeTnyeckoi sHeprun. opmMyra aJisi BEIMUCIEHUS MOTEHIIUAIbHOU




OHCPIUU TCJIa, IOAHATOI'O

Hag 3eMIIEH:

E,= mgh

Mexanuyeckas dSHEprus:

E=E.+E P
119 3aKOH COXpaHEHMsI MEXaHUUECKON 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHHYECKOM SHEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTUYUH CHIIBI TPCHHUSL.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenrt cuiisl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxasuxHbIM 1 HeMOABIKHBIN O6510Kku. KITJI mpocThix MexaHN3MOB,
n= Aﬂmma
A‘S&I‘IHH-EEEEH
JlaBiieHune TBEPAOTO TENa.
®opMyina 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
F
P= h
191 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMya 7151 BEIYUCICHHSI TaBJICHUSI BHYTPH KUIKOCTH:
P=pgh+Puy,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Dopmyna sl ONPEACICHHUS BBITAIKMBAIOIIECH CHUJIBI,
JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTh WIH ras:
1.23

Fam =PEV

Ycaopue miaBaHus teia. Ilnapanue CYZA0B 1 BO3AYXOIIaBAHUC




1.24

Mexanuueckue KoseOaHusa. AMIUIMTYJa, TEPHOJ M YacToTa KOJIeOaHHI.

dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1
V=
T

1.25

MaremaTuueckuii M MPYXKUHHBIM MasTHUKU. [IpeBpalieHue SHEpruu Mpu

KOJIe0aTeILHOM IBHKEHUN

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

Mexanudeckre BOJHBI. [IpomonbHbIe M TONEpeyHble BOJHBI. JlIMHA BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

1.28

3By1(. FpOMKOCTL M BBICOTA 3BYKaA. OTpa)KeHI/Ie 3BYKOBOI71 BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3MepeHnne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIbI; KECTKOCTH
IPYXUHBL, K03((dUIIMEeHTa TPEeHUsI CKOJNbXKEHUS; paObOThl CHIIBI TPEHUs, CHUJIBI
YOPYTOCTH; CpeAHEN CKOPOCTH JBIKEHUS OpyCKa MO HAKJIOHHOM TJIOCKOCTH;
YCKOpeHus: Opycka MNpH JABWKEHHM 110 HAKJIOHHOM IUIOCKOCTH; YacTOThl M
nepuoja KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Iepuoja
Kosie0aHUH MPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIET0 Ha phlyar;
paboOThl CHJIBI YHOPYIOCTH NIpPU NOIBEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
61510Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
0J0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEJOBOM CHUJIBI OT 00BbEMa MHOrPYXKEHHOM
4acTH Tejla U OT MJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHUIIBI
OT MaccChl TeJNA; CUJIbl TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBbHOIO JaBJIEHUS U OT
poJla TOBEPXHOCTHU; CHJIbI YIPYrOCTH, BO3HUKAIOLIEH B NPYXHUHE, OT CTENEHU
neopManuu MpyKHUHBI, YCKOpEHUsI Opycka OT yIJyla HaKJIOHA HaIlpaBIISIOLICH;
nepuoja (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; NEepuoaa
Kosie0aHUH MPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCIIeIOBaHNE HE3aBHUCHUMOCTH Iepuojia KoJieOaHUl HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHSI pblyara

1.30

Qusuueckue sA6NeHUs 6 npupooe: TPUMEPbl JABWXKEHHMS C pa3IUYHBIMU
CKOPOCTSIMM B )KUBOW U HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHMS B IPUPOJE U

TEXHUKE, IMPUIMBBI W OTIMUBBI, JABWXCHHUC IIJIAHCT ComHeuHoM CHUCTEMBI,




PCAKTUBHOC ABMXKCHUC KHUBBIX OPTraHHU3MOB, pblYaru B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHusM, IIJIaBAaHUC pI)I6, BOCIIPpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, AATYUKHU IIOJOXKCHHUA, PpACCTOAHUA U
YCKOpPC€HHA, IOUHAMOMETpP, IMIOAINIMIIHWKH, PAKEThI, pbIYyar, HO,HBH)KHBII;'I n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

Lal cooOUIaoNMecss COCyAbl, YCTPOWCTBO BOJOIPOBOJA, TMAPABIMYECKHH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOM TEOpUU  CTPOCHHUS

2.1 BemiecTBa. Mozenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHble Tena

55 JlBmkeHue dvactun BemecTtBa. CBA3b CKOPOCTH  JBWXKEHHS YacTHULl C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CMaunBaHUE U KaWUISPHBIE SBJICHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TeroBoe paBHOBECHE

26 Buytpennss sHeprus. PabGota u Temonepenada Kak CcHocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPTUU

2.7 Bunel Terionepenayn: TEMIONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wu oxnaxaernue Ten. KonudectBo  TemnoTel. Y enbHas
TEIUIOEMKOCTbD:

2.8
O=cm(t,—1)
3aKOH COXpaHEHHUs PHEPIMM B TEIUIOBBIX IpolEccax. YPaBHEHHE TEIIOBOTO
OanaHca:

2.9

O +0,+..=0
HUcnapenue u koHuaeHcauus. V3MeHeHHE BHYTPEHHEH SHEpPruud B IPOLECCE
210 UCHapeHns W KoHAecHcauuu. KureHue IKMOKOCTH. YIelbHas TeIuloTa

napooOpazoBanusi: L = Q/m




2.11

Bnaxxnocts Bo3myxa

2.12

IInaBnenne wu Kpucraimsanus. I3MeHeHHEe BHYTPEHHEH OHEPIUM IIpH

IUIABJICHUU U KpHUCTAaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHUA:

2.13

BuyTpeHHss dHeprus cropaHus TOIUIMBA. Y I€JbHAs TEIJI0Ta CTOPAaHUs TOILIIUBA:

q=Q/m

2.14

[Ipunuuns! padots! Temnosbix asurateneii. KI1/1 rerosoro asurarens

2.15

IIpaxmuueckue pabomol

N3mepenue yaenbHOM TEIIIOEMKOCTH METAJUIMYECKOIO LUIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOW TeMieparypbl (UKCUPOBAHHON
MAacChl, B KOTOPYK) ONYIIEH HArpeTbld UIMHAP; KOJIUMYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThbiM LMIMHIPOM, IOCJIE€ OMYCKAHHMS €ro B BOJY KOMHATHOU
TeMIEepaTypbl; OTHOCHUTEJIBHOM BJIAXHOCTH BO3AYyXa; YAEIbHOW TEIUIOTHI
IJIaBJieHUs Jpja. McecimenoBaHue M3MEHEHMs TEMIIEPATypbl  BOJABL  IIPU
Pa3IUYHBIX YCIOBUSX; SIBJICHHUS TEIUIOOOMEHA TPH CMEIIMBAHUM XOJOJHOW H

FOpH‘lCﬁ BOJBI; IpoHecCa UCIIAapCHUA

2.16

Dusuueckue sA61eHUSA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KAIIUJIIAPHBIC
SABJICHUA B HPUPOAC, KPUCTAJJIBI B IIPUPOAC, NU3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHuC

BOJI0EMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmpoucmea: KalWLUIAPI, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
KUJKOCTHBIM TEPMOMETp, AATUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBasi TypOUHA, JBUTATENb BHYTPEHHETO

CTOpaHHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BUJIAd SJICKTPUUCCKUX 3apAa0B

3.2

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

Onextpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnous. [IpuHumn

CYIEPHO3UIINH IEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocutenn »snektpuyeckux 3apsaoB. JleHcTBUE HSJIEKTPUYECKOrO TOJISI Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUDIIEKTPUKU




[TocTostHHBIN 3aeKTpUUYecKUid TOK. JlelcTBUs 3nekTpuyeckoro Toka. Cuia Toka.

Hanpsioxenue.
3.6 I =q/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma ayis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COETMHEHHE POBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenpsHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUS:
U=U:I=[+1; Rzi.
2 2 2
CMmeniaHHble COEJMHEHMS IPOBOIHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
2
3.11 O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOoe moOJIE MPSAMOrO HPOBOJHMKA € TOKOM. JIMHHMH
MarHuTHON MHAYKIIMHU
313 MarsuTHOoe 107€ IOCTOSIHHOTO MarHuTa. B3auMomelcTBHE NOCTOSHHBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMK. [IpaBumno Jlenna
IIpakmuyeckue pabomul
N3mepeHne  3JIEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOpPAa;  MOIIHOCTH
3.16 AJIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HMKAIOMIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIouKa), OT HaMpPsHKEHUs HA KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTHU

COIMPOTUBJICHHUA OT MJIMHBI IIPOBOJHHKA, IUIOMAAN €0 IMOIICPEYHOro CCUCHUA U




YACIBbHOI'O COITPOTUBJICHHA.
HpOBepKa mpaBujia JJIA 3JICKTPUYCCKOI'O HAIPSXKCHUA IIPH IIOCICA0BATCIBHOM
COCAUHCHHHN IIPOBOJHUKOB; IIpaBuJia JIA CHJIBI JJICKTPUYCCKOIO0 TOKa IIpH

napajyuieIbHOM CO€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Quzuueckue a61eHUs 6 nNpupode: DIEKTPUUYECKUE SBIEHUS B aTrMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTAaHM3MOB, MATHUTHOE TOJIe 3eMJITH, JIpeii( MOIIOCOB,
POJIb MAarHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: SIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOW  DHEPruH,  dIJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MpeIOXpaHUTENH, SJICKTPOMArHuT, OJJIEKTPOJBUraTellb MOCTOSHHOTO TOKa,
reHEPaTOp MOCTOSTHHOTO TOKA
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH
3.20 JlygyeBas moaensb cBeta. [IpsmonnHeiiHoe pacpocTpaHeHre CBeTa
3.21 3akoH oTpaxxeHus cera. [lnockoe 3epkano
3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA
3.23 Hucnepcus cBera
3.4 Jlunza. Xon mydeit B nuH3ze. DOKYyCHOE pacCcTOsHHE JUH3BI. OnThueckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mprudopbI
IIpaxmuueckue pabomul
###Par##lI3mepeHre ONTHYECKON CHIIBI coOuparomield JTUH3bI;, (OKYCHOTO
paccrosiHusl coOuparomiei TuH3bI (10 CBOMCTBY paBeHCTBAa pa3MEpOB MpeaMeTa
1 U300pakeHusi, KOrJa MpeAMeT PacrlojoXKeH B JBOMHOM (hOKyce), ToKa3aTes
3.26 MPEIOMJIEHHUS CTEeKJIA.
###Par## lccnenoBanue CBOWCTBA M300paKEHUS, TOTYYEHHOTO C TMOMOIIBIO
coOuparomel JMH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHHUS JBYX CIIOKEHHBIX
JUH3; 3aBUCUMOCTH yrja MpeJOMJICHUS CBETOBOTO Jyya OT YIJia MajgeHus Ha
IpaHuUIE «BO3JIYX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupooe: 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
' ONITHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, paxyra, MUpax)
398 Texunuueckue ycmpoiicmea: OYKH, TEPUCKOIN, (oToanmapaTr, ONTHUYECKUE
' CBETOBO/IbI
4 KBAHTOBLBGIE ABJIEHUA




PamnoaktuBHOCTE. Anb(da-, Oera-, raMMma-u3nydeHus. Peakiun anbda-u Oera-

4.1
pacmazaa

4.2 OmneiTel Pe3epdopaa no paccesuuro anbda-vyactuil. [InanerapHas Moaenb aroma

4.3 CocraB atromHoro siipa. M3oTomns

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO K MACCOBOTO YHCEI
Quzuueckue s6leHUss 8 Npupode. ECTECTBEHHBIM pPaTUOAKTHBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PAJUOAKTUBHOE W3JIYYCHUE TPUPOJHBIX MHHEPAJIOB,
JCHCTBHE PaJIMOAKTUBHBIX M3ITydYCHUN Ha OpPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIAWBHYaIbHBIN TO3UMETpP, Kamepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






