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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepaibHOi paboueld mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AMIO0 H3YYCHHUS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamme mo Qu3uke y4UTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30oBaHuUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COAEpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENbIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTETIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBCHHOHAyYHYIO KapTHHY MHpa,
IpeNoCTaBsieT HauboJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpe OOIIETo
oOpa3oBaHus COCTOUT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
WHTEepeca K HayKe Y 00yJaronuxcs.

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

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJIB30BaThb  HAy4dHBIE
JI0Ka3aTeNbCTBA JUISI TOTYYSHHSI BHIBOJIOB.

[lenmn wsyueHus (U3WMKA HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpranusamnusx Poccuiickoit ®expepanuu, peau3yrOIIuX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npocsemienust Poccuiickoit denepanuu (mpoTokos ot 3
nekaopst 2019 r. Ne [TK4BH).
Henau nzyyenus Gpuankm:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA M (HOPMHUPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHUA O PO (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJIYYCHHBIX 3HAHHM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3amady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M  OKCHEPUMEHTAIBHBIE HCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTETHLHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON e TeIbHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HEZEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJel0).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapakTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAUMBUIYAJBbHBIX OCOOCHHOCTEH
OOy4JaroImMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPXKXAHUE OBYUEHUA
7 KUIIACC

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

@usnka — Hayka o mnpupone. fABieHus npupoibl. PU3NYECKHE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUUHBL. M3MepeHue @uanyueckux BelWyuH. Du3nyeckue
npuoopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKdM H3Yy4aloT MPUPOY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOphl U MPOLEAypa MPAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. HM3mepeHue pacCTOSHUM.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA JKHIKOCTHOTO TEPMOMETpa U
JIaT4YUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJbIlle BhICOTA
MyCKa.

Pa3znen 2. IlepBoHayasibHbIE CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactul BemectBa. CBSA3b CKOPOCTH JBWKEHHS YACTHI[ C
temrnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYeCKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



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

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUYKCHHUSL.
SBneHne uHEpUUHU. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B E€IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CroxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOntonenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEJL.
6. CnoxxeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMON.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMKEHMS (LIapHKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WU IIapuka IIo
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (Iedopmanun)
MPY>KUHBI OT TPUIOKEHHOU CHUIIBI.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temnepatypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Jlemoncmpayuu.
3aBUCHUMOCTbh JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIOTHOCTH )KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH HaA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

Paznen 5. Pabora 1 MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas M NOTEHUUAJbHAs DHEPrUS.
[IpeBpaleHye 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboOThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

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

4. HByLIeHHG 3aKOHa COXpaHCHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mogenu TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KaWUIIPHBIE SIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUSA
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIJIONEpPEaauHn:
TEIUIONPOBOIHOCTb, KOHBEKIIS, U3IyUYEHHE.

KomnyectBo Temnotel. YaenbpHas TEIIOEMKOCTH BEIIECTBA. |eIJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUSI.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuuner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. Habmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs M KalWUISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Te.

N3meHenue naBieHUs Ta3a NpU M3MEHEHHHM 00bEMa M HArpeBaHUM HIIU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeEMIIEPaTypBhl.

Bunae! Tenmonepenayn.

OxJtaXxJieHue Ipu COBEPIICHUU paOOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKEHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTpPEHHEH OHEpruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHUJL.

HccnenoBanue siBeHUsI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU U
ropsiuyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METAUTMYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

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

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnossd. IlpuHimn
CYIEPHO3ULIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbBIA AIEKTPUYECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJNEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBHS 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEIBHOE CONPOTHBJICHUE BewlecTBa. 3akoH Oma
st ydactka uenu. [locimenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJTHUKOB.

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

[locTosiHHBIE ~ MarHUTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €r0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe TIOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOTO TOKA. M CIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKUMM. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTHyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIAEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIi pa3ps.
. I3mMepenne CHilbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUYeCKOro HalpsHKeHHUs! BOJIBTMETPOM.
. PeoctaT 1 Marasus conpoTUBIEHUIA.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJI0OCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHie€ MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrEe MarHUTHOTO TOJISl HA IPOBOJHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanne JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHure U peryJupoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOro
CEUYEHUA U MaTepHaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHre MarHuTHOTO TMOJiI TOCTOSAHHBIX MAarHUTOB IIPU  HX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBHCHUMOCTh CHJIBI  B3aUMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBmkeHue. HepaBHoMmepHOe npsiMmosnHENHOE ABMKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

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

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrtota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus:: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUkKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CW TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TeJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPTUs CxKATOW NpyKuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
SHEPI'UH.

Jlemoncmpayuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHI ABMKEHUS OJHOIO M TOrO € Tela
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKEHUs Tela 10 OKPYKHOCTH.

Habnronenne MexaHM4eCKuX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITYyJIbCa PU HEYTIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJAECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUH [TPH CBOOOTHOM MaJICHUH.
CoxpaHeHHE MEXaHUYECKOM SHEPIUU NP ABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WU TEJICIKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBMIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYyTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

Hccnenoanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUs CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padbOTHl CWIBl YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: IEPHO/I,
4acToTa, aMIUINTya. MareMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWcCTBa MeEXaHW4YeCKuX BOJIH. [IpoponibHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3BykKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmrogenue konebaHuM Ten MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJIGOAHUM U pe30HaHCa.
PacnpocTpanenue npoaoibHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
Habnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTBHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamopubte pabomul u onvimel.
1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTO
MasTHHKA.

2. OmpepneneHrie 4acTOThl U IEPHOJa KOeOaHU! MPY>KUHHOTO MAaATHHKA.

3. HccnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLME  3aBUCUMOCTh  THepuoaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

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

ONEeKTpOMarHuTHOE  ToJie.  DJIeKTpOMarHuTHble  BoiHbL.  CBolicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.
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OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOWMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacrpoctpanenue ceera. 3atmeHus CosHua u JIynsl. Otpaxenue csera. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpenomieHus cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejleckona. ['ma3 kak omnrTuueckas cucteMa. binM3opykocTh U
JaJTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmMonuHEeHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xona mydeil B cobuparoiieil JInH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJia OTPaX€HUsI CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJia MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300pakxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI cCOOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBBIC (PUIIBTPHI.

Paznen 12. KBanToBbBIE SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NMorioeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnxpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bogopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHME DHEPIMM YaCTHULBI 110 TOPMO3HOMY

nyta (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
u  0000mIeHWS  TPEIMETHOTO  COACp)KAaHWA W OMNbITa  JICSITEIBHOCTH,
PUOOPETEHHOTO TIPU U3YyUYEHUU BCETO Kypca (M3HKH, a TAaKXKe JJII MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00y4aroluxcs,
BBIOPABIIUX ITOT YYCOHBIN MPEIMET.

[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIEUUBACTCS JOCTHKCHUE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HCCJICIOBAHMS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IOJy4YEHHBIE 3HAHWs, pemarb 3aJadyd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszelia peaau3yercs
3a CuéT TOro, 4To OOYyYarolUecs BBINOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIpEeNJIaracTCs:

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

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIEN0BaHMs (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCTIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



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

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuaromierocs OyayT copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAEHUHU 00IECTBEHHO3HAYHMMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUHN
bu3uKY;

— OCO3HAaHHME BaXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JIESITEIbHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HayKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'O MO3HAHUSA:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEHMIIEN COCTABIISIIOLIECH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpaBWJI OE30IaCHOTO TOBEJIECHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBAaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chopmupoBaHHOCTh HaBbIKa pedieKCUM, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIBHOM HAIpaBI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (PUIUYECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY M3yUCHHIO MPOGECCHil, CBA3aHHBIX C (PU3UKOMT;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHE TJI00ATbHOTO XapaKTepa AKOJOTMUYECKUX MpoOeM M MyTed ux
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIMIMMCS YCJOBUSIM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIOJIHEHUU HCCIEIOBAHUN U
MPOEKTOB (PU3NYECKON HAIMpPaABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTuX;

e — TIOBBIICGHUE YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
e TCIIbHOCTD;

e — TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(PUIMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHHWE CBOETO PA3BUTHUS B NPUOOPETEHHH HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3UUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHEIX TJ100aJIbHBIX TTOCIICICTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbBIE ACHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAJIbHbIC YUCOHBIC JICHCTBHSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBnle JJornueckue JelicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS JIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPU H3YUYECHUU (PUIUUYECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3AKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
($u3NYECKUX BEJTUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pelIeHUs, BHIOOp HambOosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 1O CAMOCTOSITENILHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECIOXKHBIH
(GU3MYECKUI HKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHPOPMAIMKM WIM JaHHBIX C y4E€TOM MPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHMUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WLIIOCTPUPOBATh pellaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HHOU TpauKoi M MX KOMOWHAIIASMH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B X0/I€ OOCYyXJAeHMs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOIl TEMBI U
BBICKA3bIBaTh HJEU, HAIllEJICHHBIE HA pPEUICHHE 33JaYd M MOAJAEp KaHHe
OJ1arokenaTeabHOCTH OOIIEHNUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXICHHSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJUYHO MPENICTABISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MNpU PEIIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

MPUHUMATh LIEJIM COBMECTHOM JEATEIbHOCTH, OPTAaHU30BbIBATH JECUCTBUS
no €€ JOCTIKEHUIO: paclpelesiTh pojiH, OOCYKIaThb MpPOLECCHl U
pe3yabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAMHHMPYS CBOM JEUCTBUA C APYTMMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3NUeCcKux 3HaHUi;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaTbHOE, TPHUHATHE PEIICHUs B TPYyIIE, MPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus] (PU3NUecKol 3aJauu Win
IJlaHa MCCIEOBaHUSl C YYETOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;
nenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U NpeJiararh IU1aH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHS) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3MyecKoro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBILIMXCA CUTYyallMi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;



NPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpU pelieHUuH (PU3NYECKUX 3a]1a4 WUIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIoro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HAOI0/IeHNE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BellecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBI)KEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PAaBHOJCUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE BUKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJN, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tepefada JaBJiCHUsS TBEPABIMU TelaMH, KUIKOCTIMU U
razamM, arMoc(epHOoe JaBlieHHWE, IUIaBaHUE Tel, [pPEeBpaIICHUs
MEXaHHYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpY’)KarollleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MpUMEPBI IBUKEHUS C PA3IMUYHBIMU CKOPOCTSAMH B JKMBOW U HEXUBOU
NpUPOJIC, NECUCTBUE CHUJIbl TPEHUSI B MPUPOAE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluard B
TeJIe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUI;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
buzndeckue BETWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTHU, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KUHETUYECKass W MOTEHIHalbHAsL YHEPTUsi), MPU ONKHCAHUU MPaBUIBLHO
TPakTOBaThb  (U3MUECKUH  CMBICT  HUCIOJB3yeMbIX  BEJIMYMH, WX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TPpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHus pbryara (0moka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh NIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMOpOil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PUBUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIJIOBHUSI 33/1a4d 3alUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh TPH TOMOIIU
(¢u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €70 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3nUecKux CBOMCTB TeJ: dbopmMynHpoBaTh IPOBEPSAEMBIC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(@POBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM NPSMBIX HM3MEPEHUN (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKECHHS TeJa, CHUJIBI
TPEHUSI CKOJIBLKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBHUCUMOCTH CHJIBI TPEHUS OT IUIOLIAAN CONMTPUKOCHOBEHUS TEJI, CUIIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMaA
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IJIaBaHusl TeJ, YCIOBUN paBHOBECHUs pblyara U OJOKOB), Y4aCTBOBaTh B



IUTAHUPOBAaHUM  y4eOHOTO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CIeNysl MPEeaJoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHJE
IPEUIOKEHHBIX TaONUIl U TrpaduKOB, AENaTh BBIBOJBI 0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHJIA TPEHHUS CKOJBKECHUS,
JaBJICHWE  BO3/yXa, BbITAIKUBAIOU[as CWiIa, JCHCTByIOIlas Ha
HOrpyKEHHOE B KHUJIKOCTh Te€NO, KOI()(PUIMEHT MONEe3HOro AEWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAYEHNE NICKOMOW BEJIMYMHBI,

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH NP padoTe ¢ 1abOpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETP, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, NOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;
XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX omucaHus (B TOM YHUCIE:
MNOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, MOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIMMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU 1 obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaloIlEeH Cpeie;

OCYUIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIIMXCS
3HaHUW © TYyTEM CpaBHEHUS PpA3IMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS NPOTHUBOPEYUBOM WM MOXKET OBIThH
HEJ0CTOBEPHOMU;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JUTEepaTypy  (pU3MYECKOro  COAepXaHWs, CIPAaBOYHbIE MAaTEepHaJIbI,
pecypcbl cetd VIHTepHET, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM



quciae MyOJMYHO JAenaTh KpaTKUe COOOLIEHHS O pe3ysbTaTax HpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHWW, MpPU 3TOM TPAaMOTHO MCIOJb30BATh
U3YYCHHBIM TIOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALUCH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesiaTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 3a BBINOJHEHUEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAS MHCHHE OKPYKAFOIIUX.

K koHiy oOyueHus B 8 kiiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCITOJIB30BATh TIOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIUIOBOE JBMKCHHE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKHUE U
amop(HbBIC TeJa, HACHIIICHHBIM M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3MlyXa, TEMIEpaTypa, BHYTPCHHSSI DHEPTUS, TEIUIOBOM JBUTATEINb,
AIIEMEHTAPHBIN JJICKTPUUSCKUM 3apsiJl, HICKTPUIECKOE T0JIC, TTPOBOTHUKH
U IUDJICKTPUKH, TIOCTOSTHHBIA YJICKTPUICCKU TOK, MATHUTHOE TI0JIC;
pasznuyaTh sBJICHUS (TEIUIOBOE pACHIMPEHHE W CKaThue, Teruionepenaya,
TEIJIOBOE pPaBHOBECHE, CMAuYMBAHUE, KAWJUIAPHBIC SIBICHHUS, UCIIapEeHUE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTa/uiM3anuus (OTBEpIEBaHUE), KHUIICHUE,
TeruIonepeaaya (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPU3AIUS TeJl, B3aUMOJICHCTBUE 3apsI0B, JCHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TIOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOMNCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NYECKUX SBICHUUW B
OKpYXaIolleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B TMPUPOJIE:
MOBEPXHOCTHOEC HATSHKCHUE W KaNWULIPHBIC SBICHUS B TPHUPOJC,
KpUCTa/UTBl B TIpupoje, usnydenne CoiHIlA, 3aMep3aHUE BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emuite, OJSPHOE CUSHUE, IIPU 3TOM IEPEBOIUTH MPAKTHYCCKYIO 3a/1ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIEC CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIL3YS
bu3ndecKue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIJIOTHI, yJleJbHAs TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUIaBJICHUS, YJENbHAas TeIUIoTa NapooOpa3OBaHMs, YJElIbHAas TEIJIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKAa), MpPH ONHCAHUM NPaBUIBHO  TPAKTOBATh
¢u3nYECKUi CMBICT MCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NyeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOU TEOpUHU
CTpPOEHUS BEILECTBA, NPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH Oma JJis yJacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECChl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOWCTBA (PUBMUECKHUX SIBICHHIA,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHan3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX I peIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIbI,
HEOOXOJuMbIe M €€ pelleHHs, MPOBOAMTH pPacu€Thl UM CPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(buU3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHHE HCCIEHOBaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOpSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUA WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJIISPHBIC SIBJICHHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IPOLECCa OCTBIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (Morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATYphl KUIKOCTU U
IIOWEAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJECHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yaliM3allMsl MAarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHMTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYyIUPOBATH
IpOBEpsIEMbIE NPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTIbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIOJIHATh ~ MPSAMbBIE  W3MEPEHHUS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSHKEHUS C MCHOJb30BaHUEM
aHAJIOTOBBIX NPUOOPOB U JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Jpyrol C UCHOJb30BAaHUEM TPSIMBIX  H3MEpPEHUM  (3aBUCHUMOCTD
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOH[AJAN IONEPEYHOro
CEYEHMS U YEIBHOIO COITPOTHUBIICHHS BEIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEJOBATENIbHOIO M  MapaJUIeIbHOTO  COEIMHEHHU
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMI U TIpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIICIOBAHUS;

NPOBOJUTh KOCBEHHbIE W3MEpPEHUS (PU3NYECKUX BEJIWYUH (yAeIbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

cOOJII01aTh MpaBUiia TEXHUKN 0€30MaCHOCTH IIPU padoTe C 1ad0paTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa KX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIbTMETP, CUETUMK DIIEKTPUUECKOM HHEPruu, 3JIEKTPOOCBETUTEIbHBIE
pUOOPHI, HArPEBATENIbHBIE ANEKTPONPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢bu3nUecKue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMBI AJIEKTPUUYECKUX



Hernen ¢ nociaeAoBaTeIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIECTIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUNW B TIOBCEJIHEBHOMU
KU3HU I obecrieueHrst 6€30IacHOCTH MpU o0paIleHuu ¢ npudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOIIEH CpEE;

OCYUIIECTBJIATh TMOUCK HHPOpMaIMK (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] TPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIONIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcesl cetu MHTEepHeT, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJEpKaHusl, B TOM 4YHCIE MYyOJUYHO TNPEACTABIATh PE3yJIbTaThl
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON EATEIbHOCTH, MPH 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (usukw,
COIPOBOXAATh BHICTYIUICHHE MTPE3CHTAIINEIH;

IpU BBIOJHEHUM YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3UUECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACUCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peiiaTb KOH(IUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHS: CHUCTeMa OTcuéTra, MaTepualibHas TOYKa,
TpPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBHXKEHUA, Achopmarius
(ympyrasi, mjacTh4yeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YIbTPa3BYK, SJEKTPOMArHUTHHIE BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPHI UCITYCKAHUS W TOTJIONMEeHUs, aib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA;



pazniuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE ABUKECHUE MO OKPY>KHOCTH, B3AaUMOJICHCTBUE
TeJ, peaKTUBHOE JBHXKEHUE, KOJeOaTeIbHOE IBIKCHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJieOaHWs), PE30HAHC, BOJIHOBOE JIBHKEHUE, OTpPaKEHUE
3ByKa, MNPSAMOJMHEWNHOE PaCHPOCTPAHEHHUE, OTPAXKECHHUE M MPEIOMIICHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKeHHE OEJIoro CBETa B
CIIGKTp M CJIOKCHHE CIIEKTpPajJbHBIX LIBETOB, JHUCIEPCUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOIrO CIEKTpa
U3JIYYCHHS ) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUUA B
OKpYy’)XKarolieM MHpe (B TOM 4YHclie (PU3NUECKHE SBJICHUS B IMPUPOJE:
MIPUJIMBBI U OTJIMBBI, JBMKEHUE TJIaHET COJTHEYHON CUCTEMbI, PEAKTUBHOE
JBUKECHHE JKUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPACEHUE, CEUCMUYECKME BOJIHBI, I[yHAMH, 3XO, IBE€Ta TE,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOIOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPadUOJICTOBOTO W  PEHTTCHOBCKOTO H3JIYyYCHHHM, €CTECTBEHHBIN
paguoaKTUBHBIN (DOH, KOCMHUYECKHE Jy4Yd, PATUOAKTHBHOE H3JIyUCHUE
MPUPOAHBIX MHUHEPAIOB, JCHCTBUE PATUOAKTUBHBIX M3JIYYEHUM Ha
OpraHuW3M 4YeJIOBEKAa), MPH STOM NEPEBOAUTH MPAKTHUECKYIO0 3aaady B
y4eOHYI0, BBIJCIATH CYIICCTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUSCKHUX
SIBIICHUI;

OMHCHIBATh U3yUYCHHBIC CBOMCTBA TE M (PU3UYCCKHUE SBJICHUS, UCTIOJIB3YS
¢dbuznyeckre BeEIMYMHBI (CpEelHsi M MIHOBEHHass CKOPOCTh Tella MpHU
HEPABHOMEPHOM JIBUKCHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YTIJI0Bas
CKOpPOCTb, CHJIa TPEHHUs, CHJIA YOPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TIQJEHUs, BEC Teja, HUMITYJIbC Teja, WMIYJIbC CHIIBI,
MeXaHM4YecKass paboTa M MOIIHOCTb, TOTEHIMAIbHAS DJHEPrus Tena,
MOJHATOrO HaJ MOBEPXHOCTBHIO 3€MJIM, MOTCHIMAIbHAS DHEPTUST CHKATOMN
MPYXUHBI, KUHETUYECKAs DHHEPrusi, IOJHAsA MEXaHW4YeCKas »>HEprus,
MEePHOJT U YacTOTa KoJieOaHUM, NJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTe/lb MPEJIOMIICHUS CpeJibl), IPU OMHUCAHUHU
MPaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHWH,
0003Ha4YeHUsI W E€AUHUIIBI (U3UYECKUX BEJIUYUH, HAXOAUTh (hOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYHUHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TPpaPUKN N3YICHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
WCIMOJIb3ysl 3aKOH COXPAHEHMSI SHEPruy, 3aKOH BCEMHUPHOIO TSATOTEHHS,



NPUHLIUI CYMEPHO3UINH CHUJl, TPUHIUI OTHOCUTEIbHOCTH [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsSA0BOr0 U MacCOBOTO YHUCEI
IpU SJAEPHBIX PEAKUMSIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
($u3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (OmMparolmuecs Ha cucteMy wu3 23
YpaBHEHUI), UCIOIB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUChIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUpAThH
3aKOHBI U (HOPMYIBI, HEOOXOAUMEBIE NJISl PEIICHMS], TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAYeHUs (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPU [OMOIIU
($u3NYEeCKUX METO/OB, MCIOJNb3Yys OMHCAHME HCCIEIOBaHMsS, BbLICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPrHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATY 1Bl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacIpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CIEKTpP, U3YYECHUE CBOMCTB M300paKEHUS B
IUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B coOMparomien
JvH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa
o0OpylOBaHUS, ONHUCBHIBATH XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJBI;

POBOANUTH TPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE H3MepsAeMOll BelauuuHbl ((POKycHOEe paccTosHuE
cobuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIUYHMH C
UCIIOJIb30BAaHUEM NPAMBIX HM3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
najieHus1): IUIAHUPOBaTh HCCIEOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHOM  3aBUCHMOCTH
buznyecKux BEIMYMH B BUAE TaOMUI] U TpaduKOB, JeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHS] (U3MUECKUX BEJIUYUH (CpeaHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBMXKCHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cujia CcoOuparIlled JIMH3bl, paAUOAKTUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIETys] MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MPU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, TUJIaHETapHas MOJeJIb aToMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SI1Ipa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpOH Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKor, ¢oToanmnapar, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMBI I CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB
OpU pPEUICHUH Y4eOHO-MPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MIJis
MOCTPOEHUS U300pAKEHUI B IJIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 obecrieyeHus: 0€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KAIOILIEH CpeJIe;



OCYIIECTBJIATh TOUCK WHpOpManuu (U3UUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYNIHUPYS MOUCKOBBIN 3aMpoc, HAXOAUTh
MyTH OMpeEJeNIeHUs] JOCTOBEPHOCTH TMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (puU3MYEecKOoro coiepXaHHs, CIPAaBOYHBIE MaTE€pHAIIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
yOJMYHO MPENICTABIATh PE3YyIbTaThl IPOEKTHOW HIIM MCCIIE0BATENbCKON
JESATENIbHOCTH, TpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
HNOHSATUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1.@0u3uka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro MUpa
bu6mmoreka [JOK
1.1 ®du3uka - HayKa o0 MPUPo/Ie 2
YK PHPOA https://m.edsoo.ru/7f416194
1.2 du3nYecKre BeTUYUHbI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 1 bubmorexa HOK
’ e s https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.IlepBoHauyanbHble CBeJleHUS O CTPOCHMH BelllecTBa
bu6mmoreka [JOK
2.1 CrtpoeHue BemiecTBa 1
TPOCHHE Belects https://m.edsoo.ru/7f416194
59 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII ) | bubnmoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 ArperaTHbple COCTOSIHHS BEIIECTBA 2
P H https://m.edsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3./IBu:xeHue U B3aumMo/ieiicTBUe TeJl
bubmuoreka [JOK
3.1 Mexanundeckoe €HUE 3
RARHACCKOT ABIIRCHHT https://m.edsoo.ru/7f416194
3.2 HNuepuus, Macca, IIIOTHOCTh 4 1 bubnmoreka [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

3.3 Cuna. B 14 2
fa. BHARL CHL https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
’ TelaMHu, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Hlaenetiite xukocTh > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 Armoceproe asaerie 6 https:/m.edsoo.ru/7£416194
44 JleficTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S.PaGora 1 MOIIHOCTb. JHeprus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa M MOTIHOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTBIC MEXAHUIMET > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 CXAHITICCKAR SHEpTt https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1.TenioBble ABJICHUSA
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 bubmorexa LHOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2.2/ekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 i 7 20 1
OCTOSIHHBIW 3JE€KTPUUYECKUIN TOK 7 hitps-//m.cdsoo.ru/7f4 181 ce
b K
2.3 MarnurtHsbI€ SIBIECHUS 6 1 1.5 nommorexa O
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
DMEKTPOMArHHTHs HHYKUHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHnoBanue pa3jiejioB u TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OINMCAHUS https://m.edsoo.ru/7f41a4a6
bu6 K
1.2 Bsaumonelictsue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUs 10 3 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2.Mexannueckne KoJ1e0aHUS H BOJTHEBI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAHMHACCKHC KOJCOAHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15

Pa3nen 3.2/eKTpOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubmuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4.CBeToBbIC SIBJICHUS

4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuorexa [JOK
4.2 JI 0 6 3
HH3BL H ONITHHCCKHUE TPHOOPET https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen S.KBanToBbBI€E SIBJICHUS
bubmuoreka [JOK
1 n 4 1
5 CITYCKaHHUE U TOTJIOIICHHE CBETa aTOMOM hitps//m.cdsoo.ru/74 1 a4a6
bubmuoreka [JOK
2 1
> Crpoenne atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 1
>3 JICPHDIC peaKiiin 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nesn 6.I1oBTOpUTEILHO-0000 IAI0IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuka — Hayka 0 IPUPOJIE.
SBnenus npupobl

dusznyeckue SABICHUS

duznyeckue BEINYMHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU OMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaT4rKa
TeMmeparypbl"”

MeTo bl Hay4YHOTO MO3HAHHUS.
Onucanue GpU3NUECKUX SBICHUH C
[IOMOILIBIO MOJEIIEN
VYpoxk-uccienoanue "l[IpoBepka
TUIOTE3bI: JATBHOCTD MOJIETA IIAPHKA,
MYIIEHHOTO0 TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

Crpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEILECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBI>KeHUE YaCTHUII BEIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OMnbITHI 11O

9 HaOJII0JICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
1 BOJIbI. O000IIIEHHE 10 pa3AeTy bubnuorexa [JOK
«lIepBoHavanbHbBIE CBEJCHUSA O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEIIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmoreka [IOK
13 Ckopocts. EAMHHLEI CkopocTh https://m.edsoo.ru/ff0a079¢
14 Pacuer iyt ¥ BpeMEHM IBUKCHUSA Bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ac4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJia o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenne
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3amad nmo reme "IL1oTHOCTH bu6mmorexa [IOK
BenecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas paborta «3ydueHue

3aBUCHUMOCTH PACTAXKCHUA



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
https://m.edsoo.ru/ff0a123c

(nedopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SABnenue Tarorenus. Cuna TsHKECTH
CBs3b MEXKY CUJION TSKECTH U
. bubnmoreka [JOK
22 Maccoii Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4 no teme "Cuiia TsKecTu

” Cuia TsKeCTH Ha APYTHX IJIaHeTax. bubnuorexa [JOK
Du3nvecKre XapakKTepUCTUKH TLIAHET https://m.edsoo.ru/ff0al502

bu6mmoreka [IOK

24 Nsmepenune cun. JluaHamomer

P A P https://m.edsoo.ru/ff0al8cc
bubnuorexa [JOK

25 Bec tena. HeBecomocTh 1

https://m.edsoo.ru/ff0al778
CrnoxkeHue IByX CHJI, HalpaBJIE€HHBIX
26 10 OJHOM TIPSAMOK bubmorera [JOK
. p ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAs CHIT

7 Pemenue 3agad mo reme
"PaBHoneiicTByromas cr"

)3 Cuia TpeHus u e€ Buabl. TpeHue B bubnmnoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCUMOCTH CHUJIbI TPEHUS

29 CKOJIBKEHUS OT CUJIbI IaBJICHUSI U bubmmorexa [OK

https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOITNXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHne
PaBHOJCUCTBYIOIIEN CUJIIBI

31 Pemrenne 3amau no remam: «Bec bubnmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHre

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CHII»

Konrponsnas pabora no remam:
«MexaHndeckoe JABHKeHUE», «Macca,

32 ILIOTHOCTBY, «Bec Temay,
«['paduueckoe m3o0pakeHre CHI»,
«Cunb»
13 Hasnenne. CriocoObl yMEHBIIICHUS U bubnunoreka [JOK
YBEJIWYCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
JaBieHune raza. 3aBHCUMOCTD
34 aBJIEHH ra3a OT 00bEMa bubmorexa LIOK
g ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 TeJ'IpaMI/I JKHAKOCTSIMH U 1;)amMI/I bubmorexa [JOK
» HH ) https://m.edsoo.ru/ff0a25b0
3axon [lackans
36 JlaBiieHHE B )KUJKOCTH U Ta3e, bubnuotexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau nmo reme «/laBnenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coo0maronmecs cocyabl
Harom A https://m.edsoo0.ru/ff0a2970
39 I'mpgpaBnmdeckuii mpecc bubmorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBo
JKUJIKOCTHBIA HACOC
41 ATmochepa 3eMiIH U IPUYKHBL & bubnuoreka [IOK
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe bubnuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM buommorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIABJICHUE HA PA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
AtmocdepHoe naBneHue"
JleficTBrE KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnast pabota «Ornpezenenue
43 BBITATKUBAIOIIIEH CUJIIBI, bu6mmoreka [IOK
JEUCTBYIOLIEN Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BecCa bubnuotexa [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJlay
bu6mmorexa [IOK
50 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYMPOBAHUE JIOJIKU U
onpeeraeHue e€ rpy30mno bEMHOCTH"
52 Pemrenue 3agaud mo temam: «IImaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «/laBiieHnEe TBEPABIX TEN, JKUIKOCTEH

U Ta30B»
bubmuoreka [JOK

>4 Mexatisiecicas pabora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mourocte. Emmiuet MomocTi https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOIl Ipu 1
noabéMe 1o Jiectauie"

57 [Ipoctele MexaHu3MBI. Peryar.

PaBHOBecHue cun Ha peiyare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 0.5 bubnuorexa [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau mo teme «Y clIoBuUs bu6mmorexa [IOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/] naknoHHOM
IIJIOCKOCTU»

61 Pemenue 3agau mo teme "Pabora, bubmuorexa [JOK
mortaHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 MexaHuyeckasi JHEPTHUSL. bubnmoreka [JOK



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

Kunernueckast u noTeHIaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEPUMEHTAIILHOE ONPEICTICHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIMATIBLHON SHEPTUU TIPU
CKaThIBAaHUM TEJIA MO0 HAKJIIOHHOM
TJI0OCKOCTH"

KontponbHas paboTa mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

PesepBHrlit ypok. Pabota ¢ TekcTamu
o Teme "MexaHndeckoe JIBMKeHHE"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeec6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabota ¢ Tekctamu
o teMe "PadoTta. MOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
. bubmuoreka [JOK
1 KMHETUYECKON TEOPUHU U UX ONBITHBIC 1
https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, )KUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSIHHMA 1
BEIL[ECTBA HA OCHOBE MOJIOKEHUIN
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
5 Kpucrannuueckue u amopdHble Tenaa 1 Bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpeHUE U CKATHE 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YacTHIL
9 Bayrtpennss sueprusi. CriocoObt | bubnnorexa [JOK
W3MEHEHUS BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunael Terionepenaun 1 bu6mmoreka [IOK



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

11

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIO0JIb30BAHUE TEIIOBBIX CBOMCTB
BEIIECTB U MAaTepUAJIOB B LIEJSIX

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepekeHus "

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

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuoreka [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
Pacuer xonuuecTBa TEMIOTHI,

15 He00XO0IMMOTO JIJIsl HAarpeBaHUsI Teja
Y BBIJEISIEMOTO UM MPH OXJIAKIECHUN

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

17 DHeprus TOIUIMBA. Y IelbHas TEIIoTa bubnmnoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7bS5a
[InaBneHue u oTBepIeBaHUE

18 KPHUCTAIIINYECKUX I;en YnenpHas bubmmorera [IOK

P ' https://m.edsoo.ru/ff0a71d2

TEIUIOTAa TJIABJICHUS

19 Jlabopartopnast pabota "Onpenenenue bubnuorexa [JOK
yIEeNbHOM TEIUIOTHI TUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCALIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuorexa [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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHSI

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3JyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHs

25

KII/ TermoBoro nBurarensi.
TeroBble ABUTaTENN U 3a1UTa
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c¢7c

26

27

28

29

3aKOH COXpaHEHMS U MIPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX ITPOIECCax

[ToaroroBka K KOHTPOIBHOM padboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BelrecTna"

KonTponbHas pabota mo Teme
"TermnoBble siBIcHUA. I3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsAT0B

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8312

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

30

VYpoxk-uccienoBanue "DaeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYecKoe moJie.
10 HarnpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKHUX TONEN
Hocutenu snekrpuueckux 3apsios.
33 OnemeHTapHbli 3apsaj. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXPaHEHUs JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEeHEeHNE bubnuorexa [JOK
CBOMCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cyuiectBoBaHus. lcTouHuKH Bubmmorexa LHOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeNCTBUA DIEKTPUYECKOTO TOKA Bubmmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO NOJI HAa TPOBOTHUKHU 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MEeTaJLJIax, bubnmoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHas pabora
bubmuorexa [JOK
41 "N3mepeHue u peryaupoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HATIPSKEHHE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "U3mepeHnue u peryinpoBaHue 0-5 https://m.edsoo.ru/ff0a%¢14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubmmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnunoreka [JOK
MMPOBOJHUKA OT €r0 JJIUHBI, IUIOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEUeHus: U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 yyacTka bubnnorexa LIOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UAYILIETO Yepe3 PESUCTOP, OT 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0aa04e

CONMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padota "I[IpoBepka

43 MIpaBUJIA CIIOKEHUS HAIIPSHKEHUN MTPU | bubnnoreka [JOK
[IOCIEA0BATEIBHOM COCIUHEHNH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MpaBUJIa JJI CHJIbI TOKA ITPU 1 bubnnoreka [JOK

napajuieIbHOM COeAMHEHUN
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

Pemenue 3a1a4 Ha npuMEHEHUE

50 3axoHa OMa JUIst pa3jIuuHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bubnnorexka HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTopHas pabora "OnpeneneHue
52 a00TBI U MOIIHOCTH 3JIEKTPUUECKOTO Bubmorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubmmorexa LHOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOU paboTe
o TeMe "DIeKTpUIECKHUE 3apSab.
54 3apsoKeHHBIE TeJl:a U UX ’ bubmmorera [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoAercTBUA. [10CTOSTHHBI
AIEKTPUYECKUN TOK"
KonTponbHas padota no teme
"DHEeKTPUUECKHE 3apSIIbI.
55 3a H)KCI;IHBIG Tena I/IpI/IX bubmmorera [TOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoAercTBUA. I10CTOSTHHBIHI
AIEKTPUUYECKUN TOK"
56 IlocTosTHHEIC MAarHUTEI, UX
B3aUMOIEHCTBHUE
57 VYpok-uccnenosanue "M3ydenue bubnmoreka [JOK
moJieil TOCTOSTHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bubmuorexa [JOK
58 3eMIId U €ro 3HaueHue I KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopnas pabora
"N3y4yeHue neicTBUS MarHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUTaTENEeH B TEXHUUECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHnue u usyueHue
paloThI aneKkTpoaBuraresns"”

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

62

OmnbrTel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYEHUS DJIEKTPUICCKON SHEPTHUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOILHOM paboTe
10 TemMe "DIIEKTPUYECKUE U
MarHuTHBIC SBICHUS"

KonrtponsHas pabora no Teme

"DNeKTpuUeCcKue U MarHUTHBIE
SIBJICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHrlIit ypok. Pabora ¢ TekcTamu

bubmuorexa [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBsie sBiaeHus"

https://m.edsoo.ru/ff0acc5e

PesepBHbIii ypok. Pabora ¢ Tekctamu

67 1o Teme "HOCTUOﬂHHf i ! nggiifsgsiggimacdw
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu |
mo Teme "MarauTHbie SIBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOTPAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
(1)
Jr:[;-n Tewa ypoka Bcero Konrpoaenpie  IMpakriieckue il:;:eﬂl/lﬂ :)I;l:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

| MexaHuuecKoe JBUKEHHE. 1
MarepuanbpHas TOUYKa

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

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NpAMOIUHENHOE

4 nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOpPOCTh

5 [IpssMonMHENHOE PaBHOYCKOPEHHOE | bubmmnoreka HOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOPEHHUS Teja Mpu | | bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

g CBoboanoe naaenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bubnuorexa [IOK

okpyxHocTH. [lepnon u yactora

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. JIuneiinas u yriosas

CKOpPOCTH
10 [leHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. BekTop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6mmoteka [JOK
PaBHOpelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npyuMEHEHUE bubnunoreka LIOK
3aKkOHOB HproTOHA https://m.edsoo.ru/ff0aebbe
1S Cwna ynpyrocrm. Saxon I'yea P
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezenenue bubnnoreka [JOK
YKECTKOCTU IPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
18 Cua Tpenns https://m.edso:fru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KO3 pHUIIMEHTA TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [OK
Tpems” https://m.edsoo.ru/ff0afb8e
” Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

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

naacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). 'anmaktuxu"
Pemrenue 3agad mo teme "Cuina
24 TSKECTU U 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

25 [lepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepHAIBHONW TOYKHU.

26 AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBhIO BPAILIEHUS

27 MowmeHnT cuinsl. LeHTp TsKECTH

)3 Pemenue 3agau nmo reme "MomeHT bubmmoteka IIOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo

" bubnuoreka [JOK
29 TeMme "MexaHndecKkoe JBHMKEHHE.
. " https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas pabota no teme
30 "MexanndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBre Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpAaHEHUs UMITYJIbCA. YIIPYroe u bubmmorexa [IOK
p y o pyr https://m.edsoo.ru/ff0b07fa
HEYMpPYroe B3auMOJICHCTBHE

0 Pemenue 3agad mo reme "3akoH bubnuoreka [JOK
COXpaHEHHUs uMIyianca' https://m.edsoo.ru/ff0b096¢

33 VYpok-koupepenius "PeakTruBHOE



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

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa [TOK
https://m.edsoo.ru/ff0b0ag4
35 PaboTa crIbI TSKECTH, CHIIBI bubmuorexa [IOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHUU TeJIa 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEpPrUH U PadOTHI.
[loTeHuunanpHas sHEprust
18 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS HEPIUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPAaHEHUS DHEPIUM» https://m.edsoo.ru/ff0b12fe
41 KonebarensHoE IBUKEHNUE U €T0 bubmmoteka IIOK
XapaKTEepUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoueOaHusl. bubmmorexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo0.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasTHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH bubmorexa OK
https://m.edsoo.ru/ff0b197a
MPY’KUHBI U MAcCChl Ipy3an
45 [IpeBpatienue sHepruu npu

MeXaHMYECKUX KOJIeOaHUIX



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

46

Jlaboparopuas pabota «OnpeneneHue
YaCTOTHI U TIEpHO/Ia KoJeOaHu i
NPY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHu
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

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

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosibHbIE
MOIEPEYHBIE BOJTHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ff0b2 1 fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
uHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOIBHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
MexaHnnueckue kojaeOaHus U BOJHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KontponbHas paboTa mo teme
"3aKoHBI COXpaHEeHHs. MexaHn4ecKue
KoJieOaHUs U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunorexa LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-kouhepennus "llkana
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpoxk-uccienoanue "M3yuenue
. 7 bubnnorexa [JOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIIbI0 MOOMIIBHOTO TelehoHa
Pemenue 3agau Ha onpeneneHne
60 4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
OneKTpoMarHuTHas IPUpPO/Ia CBETA.
61 Cko TOIZTB cBeTa Bomi)osme CBOMCTBa bubmmorexa LHOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsaMonuneitHoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHUS bubmmorexa LHOK
Pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETAa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHHE bubmmorexa TIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [JOK
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnons30BaHue MOJIHOTO BHYTPEHHETO bubmmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5¢
OTPa)KEHHUS B ONTHYECKUX CBETOBOIAX
66 Jlaboparopnas pabota "HccrnenoBanue



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
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yIJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJIa MaJIcHUus Ha
rpanute "Bo3ayx-crekiao""

Ypok-koHpepennus "Vicnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
bub
68 JIunzel. OnTryeckas cuiia JIMH3bI nommoreka [OK
https://m.edsoo.ru/ff0b3{2¢c
. b K
69 [TocTpoenue n3o0paxeHui B TMH3AX nommorexa O
https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue
N b K
70 (hOKYCHOTO PACCTOSHUS  ONITUYECKOM nommorexa [0
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIEei INH3bI

71 Ypok-koupepeniusa "OnTuyeckue bubnmnorexa [JOK

JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
b K

72 I'na3 xak onrtuueckas cucrema. 3peHue nommorexa [0

https://m.edsoo.ru/ff0b4684

7 VYpok-koHpepenius "JlegexTs
3penus. Kak coxpanurts 3penue"

Pa3noxxeHnue 6enoro ceera B CIEKT.

74 Omnbitel HetoTona. Crnoxxenue bubnuotexa [JOK
CIEKTpaIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP H Butt OK

oTeKa
75 BOCIIPUSATHUIO LIBETA MPEIMETOB MPH UX nosmorexa I

HaOJIOICHNH Yepe3 [BETOBbIC
¢buabTphl"

https://m.edsoo.ru/ff0cOe2a



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

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETA: AUCIIEPCHUS,
uHtephepenus u qudpaxums’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atroma bopa
Hcnyckanue 1 oronieHue cBera
. bubnnorexa [JOK
79 aromoM. KBanTel. JIuHneiiuareie
https://m.edsoo.ru/ff0c144c¢
CHEKTPBI
20 VYpok-npaktukyMm "Habnrogenue bubnnoreka [JOK
CIIEKTPOB HUCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTD U €€ BUIBI bubmorexa LIOK
. A https://m.edsoo.ru/ff0c1672
%) Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpALICHUS. bubmmnoreka HOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PanuoakTuBHBIE peBpaleHns" https://m.edsoo.ru/ff0c1b4a
85 [lepuoa nonypacnana
Vpok-koH(pepenmus "PaqnoakTHBHEIE
86 1/13131 CHI/IS(Ib Bpn HpoJie, METUIIHHE buomorexa HOK
" " PHPOAS, MEAMIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SInepHbIe peakni. 3aKOHBI
87 cox paHeHESI 3apsSI0BOTO M MaCCOBOTO buomorexa HOK
P P https://m.edsoo.ru/ff0c1c58
YHCcen
28 OHeprus CBA3U aTOMHBIX saep. CBsa3b bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ff0c1d7a



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

89

Pemrenue 3anau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun ConHua u 3BE37
Ypok-koudepennus " nepHas
sHepreTuka. JleicTBus
PaZOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanTtoBsie siBeHus"

KonTponbnas pabota mo Teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbic sBncHUS"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 KypCy
"B3aumonericteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAQ4YCCTBCHHBIX 3a1a4 I10
teme "TemnoBsie mpouecco”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaUeCTBEHHBIX 3a/1a4 I10
teme "KIIJ] TemioBsix qurarenei”

IToBTrOopenue, o0o0menue. Pemenue
pacyeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110
teme "KIIJI[ anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0mIeHNE.

bubnunorexa LIOK
o8 ‘J‘Ia60paT0p HbIC pa60"TH 1o Xypey ! ! https://m.edsoo.ru/ff0c2c¢52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHbBI 1 buGnuorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTaMH 110 Teme "CBeTOBEBIE 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gpusmnka"
OBHIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






