


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHON padouelt mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

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

[TporpaMmma mo ¢Qu3uke paszpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUIH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 TIaBHBIX 3a7a4 (pU3MUEecKOro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenmn w3yueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETro 0O0pa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrtepcra npocsemienns Poccuiickoit @enepanuu (mpoTokoi ot 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMHUPOBAHHUE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHUS MaTepUH U (PyHIaAMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHHM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCICAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

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

3HAKOMCTBO €O cepaMu IpodeCCHOHATBHON AeSTEILHOCTH, CBI3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJel0).

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



7a00paTOpHBIX PAbOT M OMBITOB C YYE€TOM HWHIAMBUIYAIBHBIX OCOOCHHOCTEU
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

@usnka — Hayka o mnpupone. fABieHus npuponabl. OUNYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aroT TMPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHu4eckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

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

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OO0JIbIlE, YeM OOJIbIIE BHICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBwxkeHue, auddysus. B3aumoneiictBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTr. Cuila TshKeCTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. Cnoxenue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBeHUs HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS raza OT o0BEMa, TemriepaTyphl. llepemaua maBieHuUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun U atMocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHMS
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYXKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEN TeJla U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CUJIBL, IEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe



npasmiio» Mexanuku. KI1JI npocTtsix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'HUHU.
8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOU TEOPHHU.

Mogenu TBEPAOrO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIepaTypbl CO CKOPOCTBIO TEIIOBOIO ABHKCHUSA
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TerIonepeaavya u CoBepIieHne padoThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIHNS, U3JIyYEHHUE.

KonnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIlECTBA. 1e€MIO00MEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KWUIIEHUS OT aTMOC(EPHOTO
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

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

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

[IpaBuna u3MepeHust TEMIIEPATYPHI.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B Oa/IOHE IIMPUIIA.

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

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

HaGmronenne wu3MeHEHHs BHYTpPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba poaa dIEKTpHUUYECKUX 3apsioB. Bzaummopeincrtaue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIIEPIO3ULIMU NIEKTPUUECKUX I10JIeH (Ha KaUECTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToOKa. JIeMCTBUS 3JIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yuacTtka nenu. [locneqoBarenbHoe U MapalljIeIbHOE COEIUHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nose. MaruuTHoe mosne 3eMJIM W €ro 3HauyeHHWe I KM3HM Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MIOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJEKTPOJBUTATENCd B  TEXHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUYECKHUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M CTOYHHMKH TTOCTOSTHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ICIICHUS MTOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pe3 PE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA, UIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yuyeHue padoThl JIEKTPOIBUTATEIS.

20. U3mepenne KII/L 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOE ABmxkeHue. CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyTIEpIO3UIUN CHIL.

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

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cmil TSXKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHECHHSI MEXaHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne cKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JIBHXKECHUSL.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHMsI T€la OT MacChl Tejla U JCHCTBYIOLIEH HAa HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

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

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JATBHEUIIETO0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

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

Omnpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPCHHOM JIBMDKCHHH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIINUE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBUKEHHUH TeJIa TI0
TOPU30HTAIBLHON MMOBEPXHOCTH.

Onpenenenne pabOTHl CHJIBI  YIOPYrOCTH TIPH  TOIBEME Tpy3a C
WCITOJIb30BAaHUEM HEITOABMYKHOTO M ITOABHUKHOTO OJIOKOB.

N3y4yenune 3akoHa COXpaHECHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHU: IEpUO,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexannueckue BoOJIHBI. (CBOMCTBa MEXAaHMYECKMX BOJH. IIpononsHble N
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kosieOaHMil TE MO AECUCTBUEM CHJIIBI TSKECTH U CUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NEpHOAa KOJIeOaHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceera. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

JIunza. Xopa ayyed B inH3e. OnTuueckas cucrema poToarmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HptoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuyeckui CBETOBO/I.

Xop ydeil B coOuparouieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. M3yueHue xapakTepUCTUK U300paKeHUS NMPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBbie IBJI€HHUA.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. W3otombsl. PaamoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretuka. J[eMCTBHUS paguOaKTHBHBIX HW3JIYYEHUW HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoAopoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH IJIs1 CUCTEMATHU3au1
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
rOCyIapCTBEHHOMY 3K3aMEHY MO (HU3HMKEe JJIsi 00ydaromuxcsi, BRIOPABIIUX ATOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUSI, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTEP JAHHOTO pa3/ieiia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIOJIb30BaTh Hay4YHbIE METOJIbI UCCIECTOBAHUS (PU3HMUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
bu3ruecKol HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) dopmupoBanuss  KYJbTYPbl  3I0pOBbSi M  IMOIMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JOMAITHUX YCIIOBUSIX;

— chOopMUPOBAHHOCTH HaBbIKa peIEKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldd, ToOpojia, Kpas) TEXHOJOTHUECKONH U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY MU3YYCHHIO TPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
00JIacCTU OKpY’KalolIel cpenapl, IJIAaHUPOBAHMS TMOCTYIKOB W OLEHKH HUX
BO3MO>KHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
peleHus;

e §8) ajanTanuM K M3MEHSKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECHCTBUU TPU BBIIOJIHEHUH HCCIEIOBAHUNA U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e — TIIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTHM YE€pe3 MPaAKTHUYECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCJIE POPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e — OCO3HaHME JMe(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00JacTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOIbI, OOIIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHMs IpOrpaMMBI IO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHBICE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U IPOLIECCOB, J€JIaTh BBIBOBI C UCIIOJIb30BAHUEM JIETyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUraThb TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJITUUMH;

CaMOCTOATEIILHO BBIOUPATh CIIOCOO pelieHus yueOHoM pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAaKXKE BBIIBUTaTh MPEANOIO0KEHUS 00 UX Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IMYHbIE METOJIbI, MHCTPYMEHTBI M 3alpOChl TIPH MOWCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh W MHTEPIPETHUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TOJJCpIKaHHE
OJ1arokenaTeaIbHOCTH OOIIEHNUS;



COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSMU JPYIMX YYacCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHANBUAYAJIbHON
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JOCTIKEHUIO: paclpelesaiTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU ACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBHO C(POPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3nUeCcKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPUHSATHE PEUIeHUs B TPYIe, MPUHATHE pELICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYalllH U MPEJIarath MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIDKEHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
NeATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUThH KOPPEKTHUBBI B JACATEILHOCTh (B TOM YHCIIE B XOJ BBITTOJHEHUS
(U3UYECKOTO  HCCICIOBAHUS WIJIM IPOCKTa) HA OCHOBE HOBBIX
O0O0CTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallli, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro yeaoBeKa B XO/Ie CIiopa WK JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY IPYTOro;



IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pelieHnr (GU3NUECKUX 3a1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEpIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOLIAs
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyarh sBieHus (Auddy3us, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEpHOE [aBJICHHUE, IUIABAHHME TEJ, MPEBPAILEHUS MEXaHHYECKOU
DHEPIUHU) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacrno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBJICHHUS B MPUPOJE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 3a/lauy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCTIOIb3YS
duznyeckue BeIUYUHbBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHss CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSXKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOTro Tesa, )KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMAIbHASL OJHEPTHsi), TPH OMHCAHWUU TPABWIBHO TPAKTOBATh
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
bu3MUecKuX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(bU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;



XapaKkTepU30BaTh CBOWCTBA TeJ, (PU3WUYECKHWE SBIECHUS W IPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackamns, 3akoH Apxumesa, IPaBHJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (YM3UYECKHUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUBUUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 33/1a4 3alUChIBaTh KPATKOE yCIOBUE, MOJICTABIATh (U3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC /Ui PEIICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh TpPH TMOMOIIU
(bu3YEeCKUX METOJIOB, B OITMCAHUU UCCIICIOBAHUS BBIJICTSATH TPOBEPSIEMOE
MPEANoJIoKEHUE (TUMOTE3Y ), pa3audyaTh U UHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3yJibTaT, HaXOJIUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yJibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3YecKuX CBOMCTB TeM: (POPMYIUPOBATH TPOBEPSIEMbIE MTPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYy10BaHUs, 3alIUCHIBATh X0/
OmbITa U POPMYITUPOBATH BHIBOJIBL;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MaccChl Tena,
o0BéMa, CHUIBI W TEMIEpaTypbl C WCIOJb30BAaHUEM aHAJIOTOBBIX W
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEPHO IBUKYIIETOCS T€Ia OT BPEMEHHU JABUKEHUS TEJa, CUITbI TPEHUS
CKOJIb)KEHUsI OT Beca Teja, KadecTBa OOpabOTKM MOBEPXHOCTEH Tel M
HE3aBUCHUMOCTH CHUJIbl TPEHHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMaA
MOrPYKEHHOM YaCTH TEJa U OT INIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€JIa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  Y4eOHOTO HCCIEAOBaHUA, COOUpAaThb YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJenysl MPeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOIbKEHUS, TaBJICHHE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUIAKOCTh  TeNo, KOAD(PUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CJeAysd MNPEII0KEHHON WHCTPYKIUMU: TPHU BBITOJIHEHUH
U3MEpPEHU CcOoOMpaTh HSKCIEPUMEHTATbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHUE NCKOMOM BEJIUYHMHBI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOIBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, apEOMETP), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1 obecrieueHusi 0€30MacHOCTH MPHU O0paIlleHuH ¢ MPUOOpamMu H
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY>KaloIEel cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIITIXCS
3HAHMKM W TYyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4IHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CITPABOYHBIC MaTepUAIbI, PECypPCHI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus HHPOPMAITUY U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



Yyucie myOJuYHO AeaTh KPaTKUE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
y4eOHBIX UCCIEAOBAHUN, TP 3TOM IPAaMOTHO HCIOJIB30BaTh U3YUYEHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAaHUN pacrpeiesisiaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

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

MCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amop(HBIE TeNa, HACBHILEHHBIH M HEHACBHIIEHHBIM Map, BIAXHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUI 3apsijl, JIEKTPUUECKOE T0JIe, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEHUE W CKaTHe, Telllonepeaaua,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anuus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YEHHUE),
IIEKTPU3aLUs TEJ, B3AaUMOJEHCTBHAE 3apsAI0B, JIEHCTBHS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
N0 ONHCAHWID WX XapaKTEPHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBJICHUE HU3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY’)KalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWULIpHbIE SBIEHUS B NPHUPOJE,
KpUCTaUlbl B Tpupoze, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, AJEKTPUUECKUE
SBJICHUSI B aTMoc(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emii, Apei @ MoroCcoB, pojib MArHUTHOTO TOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHME, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/ayy B
y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOMCTBa (MpHU3HAKH) (PU3MUYECKUX
SIBJICHU;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TN M (PU3UUECKHUE SIBICHUSA, UCTIOIb3YS
¢duznyeckue BEeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOThl, yJelbHAasl TEIJIOEMKOCTh BELIECTBA, YyJAEIbHAs TEIUIOTA



IUTaBJICHUS, yJeNbHAs TEIJIOTa MapooOpa3oBaHUA, yJelbHAs TEIIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsal, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yZI€JIbHOE CONPOTHBIICHUE BEILIECTBA, pa00Ta U MOIIHOCTb AIEKTPUYECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIBb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXOoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
OPYTMMHM BEJIMYMHAMH, CTPOUTh TIpaUKH H3Y4YEHHBIX 3aBHCHUMOCTEM
(u3NYECKUX BEJITUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KNHETUYECKON TEOPHUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Ui yyacTKa LI, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4EHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIE 3aladyd B 2-3 JEHUCTBHSA, MCHOJB3Yys 3aKOHBI U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HauUeHUe (PU3NYECKON BETMYMHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH MOMOIIU
(GU3MYECKUX METOOB, HCIOJb3ysl ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
IIPOBEJEHNUS HUCCIIEIOBAHUS, AENATh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
bu3znyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHUs BOJABI OT TEMIEPaATypbl KUIKOCTH U
IIomaa €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS



MarHUTHOTO TOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpPMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIECOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUYECKON BEIMUYHUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMEPEYHOro
CEUEHMSI U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHNE IIOCJIECJOBATENIBHOIO W  IAPAJUICIBHOTO  COEAMHEHUH
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATh 3HAUECHUE BEJIMYNHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUICHUSI JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJILTMETD,
CUETUMK DIJIEKTPUYECKOW DHEPIrUH, JIIEKTPOOCBETUTENIbHBIE TNPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3Ysl 3HAHMUSA O CBOMCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKHX LENel C
NOCJIEIOBATEIBHBIM U NAPAJIEIbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
yCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX 1IETIEH;



OPUBOIUTH  HpPUMEPHl  (HAXOAUTh  HWHGOPMALMIO O  MpHUMeEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
WuTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUW HM TYTEM CpaBHEHUS
JIOTIOJTHUTEIHHBIX NCTOYHUKOB BBIJICIIATH MH(OOPMAIIHIO, KOTOPAs SIBISICTCS
MIPOTUBOPEUNBON MITH MOXKET OBITh HETOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COACpIKaHU, CIIPAaBOYHBIE MAaTEPHUAIIbI, PECYPCHI
cetu MuTepHer, BiaAeTh mNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOSKTHON
WJIA UCCIIEZIOBATENBCKOM AESITEIbHOCTH, IIPH STOM T'PAMOTHO HCIOJIb30BaTh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIECIOBAaHUM (PHU3UIECKIX
MPOIIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33JJa4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIBL, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMATrHUTHBIE BOJHBI, ITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJTbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TMOIJIOLIECHUs, alibda-, OeTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJ, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TeJ, PEAKTUBHOE IBIDKEHHE, KOJIeOATEIhHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JTUHEHYATOTO CIIEKTpa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBHI, ABMKEHUE TU1aHeT COTHEYHOW CUCTEMBI, pEaKTHUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO U3IYYECHHH, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TIpHU3HAKH) (PU3NYECKHUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
bu3nueckue BEIUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJIa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
MPY>KUHBI, KHHETUYECKAasi JHEPT U, TTOJTHASI MEXaHUYECKasi SHEPTHUSL, TIEPUO]
W YacToTa KojcOaHW, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IPEIOMJICHUS CpEabl), TPH OINHWCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEJIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
NPUHITUN  CYMEPIIO3UIIMA CWJI, TPUHIUMI OTHOCHUTEIHLHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SJAEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA M 3alIMCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a7]a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJIOCTAIONINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJUMBIC Il PEIIeHUs, TMPOBOAUTH pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS! PU3NYECKON BETUUHHBI;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
NPOBEJCHUS  HMCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3ydyeHue BTOpOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh MepuoAa KoieOaHWW MNPYKUHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIyUYEHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
000py1I0BaHUSs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHUe u3MepseMol BeauuMHbl ((POKycHOE paccTosiHHe
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadajJbHOW CKOpPOCTH, THepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJcHNs): IUIAHUPOBATh HCCJIENIOBAHUE, CAaMOCTOSITEIbHO COOMpATh



YCTaHOBKY, (PUKCHUpOBaTh pe3ylbTaThl MOJYYEHHOM  3aBHUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb U YCKOPEHHE TeJla IPU pPaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUsl, XECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KoJe0aHUN MAaTeMaTU4YeCKOro W MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparolmeil JUH3bl, PaJUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJIHATH
U3MEpEHHs, CIeAys MPEeNOoKEHHOW WHCTPYKIWU, BBIUMCIATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNIbTAThl C YIETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHMUI;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
000opyI0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKKM M3YyYEHHBIX (PUINYECKUX MOJIEICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETAa, JIy4, TOHKasl JJMH3a, IUTaHETapHasi MOJIeIb aTOMa, HyKJIIOHHAs! MO/IEIb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OmHucaHus (B TOM YHUCIE:
CHHUJIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKHX SIBJIEHUA U  HEOOXOAuMble  (PU3HUYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelIeHnr  y4eOHO--TIPAaKTUYECKUX 3a/ady, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B MJIOCKOM 3€pKaJie U COOMpAroLeH JTMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
KU3HH NIl obecriedeHusi 0€30MacHOCTH Tpu oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbhSI U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMau (U3HNUECKOTO COJICpKaHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJHUTENbHBIX UICTOYHHUKOB,



UCIIOJIb30BATh MPHU BHINOJHEHUHN YUEOHBIX 3aJJaHUN HAYyYHO--TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCHOJB30BaTh  M3YYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aMMO/IEUCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LHOK

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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
42 Alapetiite JuakoCTH > https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctsie Mexati3MbI > 1 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DIIEKTPOMarHuTHOE MOJIe U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Ne
n/ Tema ypoka

I

dusuka — Hayka o
npupoae. SBienus
IIPUPOJIBI

duznueckue IBICHUI

duznueckue
BEJIMYUHBI U UX
U3MEpEHUE

Ypoxk-uccienoBanue
"N3mepenue
TEeMIIEpPaTyphl IpU
IIOMOIITH
JKHIKOCTHOT'O
TepMOMETpA U

KoanuecTBo 4acoB

Bceer KoHTpoJbHBI

0 e padoThl

[MpakTnyeckn

Jlara
U3yYeHHU
e padoTsl s
1

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

HUcnouab3oBanu
e
000pyI0BaHUA
neHTpa «Touka
pocra»

O3HaKOMIIEHHUE C

1 poBoii
nabopaTtopueit

Hudp. Jlad.
«Touka pocTa»

(mer. pek. c. 51)
JIlunetika, neHTa
MepHas,
HU3MEpPUTETbHBIN
LWIMHID,
TEPMOMETP,
JATYUK
TEMIIEPATypPhI

Hatunk
TEeMIEpaTypbl




JaTYNKa
TemnepaTrypbl"

Merto/1bl Hay4HOrO

no3Hanus. Onucanue
(U3HYECKUX SIBICHUN
C IOMOUIBIO MOJEINIEHN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72
a

VYpok-uccienoBaHue
"[IpoBepka
TUIOTE3bI: 1aJIbHOCTh
MOJIETA IIAPHUKA,
MYLIEHHOTO
TOPU30HTAIBHO, TEM
OoubliIe, YeM OOJIbIIIE
BbICOTA IMycKa"

CrtpoeHue BemiecTna.
OnkITHI,
JTIOKa3bIBAIOIIIE
JTMCKPETHOE
CTpOCHHE BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBMOKEHUE YaCTHI]
BEIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013
e

Ypoxk-uccienoBanue
«OMNBITHI 11O

HaOJIFO JEHUTO
TETUIOBOTO
pacIIvpeHus Ta30B»

10

ArperartHbie
COCTOSIHMSI BEIIECTBA



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

OcobeHHOCTH
arperaTHbIx
COCTOSIHHM BOJIBI.
O06001enue no

bubmuorexa [JOK

11 https://m.edsoo.ru/ff0a037
pasueny 3
«[lepBoHauanbHbIC a
CBEICHHS O CTPOCHHUH
BEILICCTBAY
MexaHn4deckoe
JIIBUKEHUE. bu6mmoreka [IOK

12 PaBHOMEpHOE U https://m.edsoo.ru/ff0a05c
HEPaBHOMEPHOE 6
JIBIDKCHUE

bu6mmoreka [IOK

13 Cropocte. Exumuue! https://m.edsogru/ff0a079
CKOpPOCTH .
Pacuer myt i bu6nuoreka [IOK

14 https://m.edsoo.ru/ff0a0ae
BPEMCHU JIBUKCHHUA 4
WNuepuus. Macca — bubnuoreka [IOK

15 Mepa UHEPTHOCTH https://m.edsoo.ru/ff0a0cl
Tel 0
IInotHOCTH

16 BemecTBa. Pacuer bubmuorexa [JOK
Macchl M o0beMa Tenna https://m.edsoo.ru/ff0a0fee
10 €T0 IJIOTHOCTH
JlaGopaTopHas

17 paborta

«Omnpenenenue



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

IJIOTHOCTHU TBEPIOTO
Tenay

Pemenue 3agay no

bu6mmoreka [IOK

18 teme "IlmoTHOCTH https://m.edsoo.ru/ff0a123
BemecTna" c
®poHTanbHAS
naboparopHas
pabota B uudp nad.
«3mepenue
Ciiia KaK 3aBUCUMOCTH CHIIBI
YIPYTrOCTH OT
XapaKTEPUCTHKA nedopmarn
19 B3aMMO/ICHCTBUS TEIl. IPY>KUHBD).
Cuna OCTIL. O6opynoBaHue:
ypyr [ITaTus ¢
3akoH I'yka KpemnexoMm, Habop
HpY>XHUH, HA00P
Tpy30B, JIMHENKA,
TIMHAMOMETP
JlaGopaTopHas Lndp. Ja6. «Touka
a60Ta «M3vacHne pocTtay (MeT. pex. c.
p ya 55) lmaamomeTtp ¢
3aBHCUMOCTH npeenoM
20 pacTsDKeHUs uzmepenus 5 H,
( e (b OpMaIII/H/I) IMPYXXUHBbI HA
TUTAHIIIETE, TPY35I
HPYKUHBI OT Mmaccoii mo 100 r
MIPUIIOKEHHON CHJIBI»
21 SIBneHue TATOTECHUS.
Cuna TsprecTn
CBsI3b MEXKTY CHIION bubnuorexa [JOK
22 TSDKECTU U MAacCOM https://m.edsoo.ru/ff0al77

Tena. Bec Tena.

8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778

Pemmenue 3agay no
TeMme "Cuia
TsHKecTH"

Cua TSDKECTH Ha
JPYTUX TUIaHETaX.

bu6mmoreka [IOK

23 dusnueckue https://m.edsoo.ru/ff0a150
XapaKTEPUCTUKHU 2
IJ1aHeT
bu6mmorexa [IOK
H3mepenue cui.
24 https://m.edsoo.ru/ff0al8c
JnnamomeTp c
bubmuorexa [JOK
Bec Tena.
25 https://m.edsoo.ru/ff0al77
HesecomocTh 3
®poHTANIBHASA
nabopaTopHas
pabota B uudp nad.
«IpaBuna
CrnoxxeHue IByX CHII, CIIOKEHHS CHID)
HaIrpaBJI€HHBIX 10 Bu6numorexa [{OK IHTa"l;I/IB, phlyar,
o o . JIMHCHKA, IBa
26 OJHOH H[\)fIMOI/I. https://m.edsoo.ru/ff0ala7 OMHAKOBHIX IPy3a,
PaBHoOpelicTBYyIOIIAS 0 nBa OJI0Ka, HUTb
CHUJll HEpacTsHKUMad,
JIMHEHKa
I/ISMepI/ITeJILHaH,
JUHAMOMETP
Pemrenue 3amad mo
TEME
27 " .
PaBHOelicTBYyIOIIAS

cun"



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

Cuna tpeHus u eé

bu6mmoreka [IOK

®poHTanbHAL
nabopaTtopHast
pabora Ne 1
«3y4yenue
IOBIDKCHHS TeJa IpU
IEUCTBUHU CUJIBI

28 Bubl. Tpenue B https://m.edsoo.ru/ff0alb9 | tpemus»:
IIPUPOJIE U TEXHUKE c AepEeBAHHBIN
Opycok, Habop
Ipy30B,
MEXaHHU4YCCKas
CKaMBb4l,
JAHAMOMETD
JlaGopaTtopHas Ludp. J1ab. «Touka
a60ta «M3vucHne poctay (MeT. pex. c.
P i 56) depeBsaHHBIN
3aBUCUMOCTH CHJIBI 6DVCOK. HaGo
TPEHUS CKOJIbKEHUS bubmiorexa IJOK rg;,zoB’ b
29 https://m.edsoo.ru/ff0alcc i
OT CWUJIbI IaBJICHUS U MexaHndeCKast
8 CKaMBbs,
XapaxkTepa JMHAMOMETD
CONPUKACAIOIIUXCS
IIOBEPXHOCTEW»
Pemenue 3amau Ha
30 onpeaeseHue
PaBHOICHCTBYIOIIEH
CUJIBI
Pemrenue 3amad mo
TeMaM: «Bec Tenay,
«I'papuueckoe bubnuorexa [IOK
31 M300pakKeHUE CHID», https://m.edsoo.ru/ff0alde
«Cumbl», 0
«PaBHOzEMCTBYIOIIAS

CHUIID»



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

KonrponsHas pabora
10 TEMaM:
«MexaHndeckoe
JIBIKEeHHEY, «Macca,

32 IUIOTHOCTBY, «Bec
TeIay,
«['paduueckoe
H300paXKeHHUE CHII,
«Cunbi»
JaBnenne. Crioco0bl
bu6mmoreka [IOK
YMCHBIIICHUS U
33 https://m.edsoo.ru/ff0a20a
YBETHYCHUS 5
JaBJICHUS N
JlaBieHue rasa.
3aBUCUMOCTh bu6mmorexa [IOK
34 JIABJICHUS Ta3a OT https://m.edsoo.ru/ff0a237
00béMa, 6
TEMIIEPATYPhI
®poHTaNBHASA
nabopaTopHas
Ilepenaua nasienus pabota «3aKoH
TBEP/IBIMH TETIAMH, bubaunoreka LIOK [Mackars.
35 KHIKOCTSIMA H https://m.edsoo.ru/ffoa2sh ~ OpeAcicHne
JTaBJICHUS
razamu. 3aKoH 0 KUIKOCTU» JaTunk
ITackams JTaBJICHUS, IITATHB,
paboyast EMKOCTB,
TpyOKa, THHEelKa
JlaBnenue B bubnmoreka [JOK
36 JKHJIKOCTH U Tase, https://m.edsoo.ru/ff0a271

BBI3BAHHOC

8



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718

JIEVCTBUEM CHJIBI
TOKECTU

Pemenue 3amau no
Teme «/laBneHue B

bu6mmoreka [IOK

37 https://m.edsoo.ru/ff0a282
JKUJKOCTH U Ta3e. 6
3akoH [lackamsi» B
CooGmaromecs: bu6mmoreka [IOK
38 https://m.edsoo.ru/ff0a297
COCY/IbI 0
I'uppapanueckuit bubmorexa LOK
39 P https://m.edsoo.ru/ff0a313
npecc
6
ManoMeTpsbl.
40 [TopuaeBoi
YKUJIKOCTHBIN HAcoC
ATtMmocdepa 3emu 1 bubnuoreka [IOK
41 IIPUYUHBI €€ https://m.edsoo.ru/ff0a2b5
CYIIECTBOBAHHMS a
Bec Bo3ayxa. bu6mmoreka [JOK
42 ATMmocdepHoe https://m.edsoo.ru/ff0a2b5
JIaBJICHUC a
N3mepenune
ATMOC(EPHOTO bu6mmorexa [IOK
43 https://m.edsoo.ru/ff0a2da
naBiieHus. OIbBIT 8
Toppuuennun B
3aBUCUMOCTh
44 aTMOC(epHOro bubnuorexa [IOK

JABJICHUS OT BBICOTBI
HaJl ypOBHEM MODsI

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

bapomerp-anepoun.

45 ATmocdepHoe bubnmoreka [JOK
JIaBJICHHC Ha https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BHICOTAX
Pemenune 3ama4d mo
46 teme " AtmochepHoe
napjeHue"
JleicTBUE KUAKOCTH
¥ rasa Ha bu6mmoreka [IOK
47 IIOTPY>KEHHOE B HUX https://m.edsoo.ru/ff0a327
TeNo. ApxuMei0Ba 6
cuia
Hudp. Jlad. «Touka
JlaGoparopuast pocta» (MeT. pex. C.
pa60Ta 67) ILI/IHaMOMeTp,
ITAaTUB
«Onpenenenne .
. YHUBEPCAIBbHBIN,
48 BBITAJIKUBAIONICH bu6mmoreka [JOK MEpHBIIT LIHHID
CHJIBI, JICHCTBYIOIICH https://m.edsoo.ru/ff0a33fc = (MeH3ypka), rpys3
Ha Teo, LAJIMHIPUYECKUN U3
CTalv, TPpy3
IIOTPY>KCHHOC B IWIMHIPHYECKHUHN U3
KHUIOKOCTB» AJIFOMHUHUEBOTO
crjiaBa, HUTh
Huop. Jlad. «Touka
JlabopaTopHas pocta» (MeT. peK. C.
pabota 1o Teme 68) Jlusamomerp,
LITaTUB YHUBEP-
«HccnenoBanue bubnuorexa [IOK CallbHBIi1, MepHBIii
49 3aBHCHMOCTH Beca https://m.edsoo.ru/ff0a351

Tela B BOJE OT
o0béMa
MIOTPY>KEHHOU B

4

UITUHAD
(MeHzypka), Tpy3
UWIUHAPUIECKUHN U3
CIICIHAIBHOTO
IUTACTHKA, HUTh,
MTOBapEHHAsI COJIb,



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

KUIKOCTh 4aCTH
TCIa»

ImaJIoO4Ka I
nepeMenImBaHus

50

51

IImaBanue ten

JlaGopaTopHas
paborta
"KoHcTpyupoBanue
apeoMeTpa uin
KOHCTPYMPOBAHUE
JIOJKU U
ompeJiesieHue e€
rpy30noabEMHOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a9
6

52

53

Pemenne 3amad mo
Temam: «IlmaBanue
CyJIOB.
BosnyxomnaBanuey,
«/laBnenue TBepabIX
Tell, >)KUAKOCTEH 1
ra3oBy»
KonTponbnas padora
mo Teme «JlaBneHue
TBEPJbIX TE,
JKMJIKOCTEH U Ta30B»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a365
4

54

Mexannueckas
paborta

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f8
2



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

bubmuoreka [JOK

MoniHoCTb.
55 https://m.edsoo.ru/ff0a3f8
Eanauner Momuaoctu 5
Ypoxk-uccienoBanue
"PacyéT MOIIHOCTH,
56 pa3BUBaeMOi pu 1
noabEMe 1o
nectauie"
IIpoctsie
57 MeEXaHU3MEL Prryar.
PaBsHOBecue cun Ha
pbryare
Ppiuaru B TeXHUKeE, Mudp. JIab. «Touka
6EITY ¥ IIDHDOIIE. poctay (MeT. pex. c.
Y 1 HpHpoaL 57) Poruar ¢
Ha60paT0pHaH bubnuoreka HOK KPEIUICHUSIMU ISt
58 pabora 0.5 https://m.edsoo.ru/ff0a478 | rpy3os, Habop
«HccnenoBanue e rpysos no 100,
. JHAHAMOMETD
YCJIIOBUI PaBHOBECHUS
phIyara
Pemenue 3agau mo bu6mmoreka [JOK
59 TeMe «Y CIIOBUS https://m.edsoo.ru/ff0a48a
PaBHOBECHSI pblyara 6
Koadpdurment Ludp. JTab. «Touka
. poctay (MeT. pex. c.
MOJE3HOT0 JIEUCTBUS
A 57) Ulratus,
MEXaHHN3Ma. MEXaHU4YEeCKas
60 JlaGoparopHas 0.5 CKaMbsl, GPYCOK ¢

pabota «3mepenue
KII/ nakinonHOM
TJTIOCKOCTH

KpIOYKOM, JIMHEHKa,
Habop rpy30B,
JUHAMOMETP



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

61

Pemenue 3amad 1mo
teme "PaboTa,
mornHocTh, KITI"

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a4c4

8

62

Mexannueckas
SHEPrus.
Kunernueckas n
MMOTSHIIHAILHAS
SHEprus

bu6mmoreka [IOK

https://m.edsoo.ru/ff0a425

2

63

3aKOH COXpaHEHUS
MEXaHUYEeCKOU
SHEPTUH

bubmuorexa [JOK

https://m.edsoo.ru/ff0a436

0

64

65

66

YpOoK-3KCIIEpUMEHT
110 TeMe
"IKCIepUMEHTAILHO
€ ONpeeIICHUE
N3MEHEHHUS
KHUHETHUYECKON 1
MOTEHIUATLHOU
SHEPIruu Mpu
CKaTBIBAaHUH TeJIa I10
HaKJIOHHOM
IUIOCKOCTH"

KonrtponsHas pabora
no teme «Paborta u
MOIIHOCTb.
DHeprus»
PesepBHbIii yPOK.

Pabora ¢ Texctamu
10 TEMC

bu6mmorexa [IOK

https://m.edsoo.ru/ff0adee

6



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

"MexaHn4YeCKOe
nBIKeHue"

PesepBHbIii ypOK.

Pabora ¢ Tekcramu
bubmuorexa [JOK

7 " 1
6 o eme lasrenue https://m.edsoo.ru/ff0a4ffe

TBEPIBIX TEI,
SKUIKOCTEN U ra3oB"

PesepBHBIii ypOK.
Pabora ¢ Tekcramu

68 o teme "Pabora. 1
MontHoCTb.
Oueprus"
OBIIEE KOJIMYECTBO 68 3 12

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Ne
n/ Tema ypoka
n

OcCHOBHEBIE
MOJIOKEHUS
MOJIEKYJISIPHO-

1 KHHETHYECKOM
TEOPHUH U UX
OITBITHEIE
MTOATBEPKICHUS

KoanuecTBo 4acoB

DJIeKTPOHHbIE

Bcer
0

KoHnTpobH
ble padoThI

Jlara
[MpakTnyeck H3Y4YCHU
He padoThl b

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5
256

Hcnoabs3oBanue
000py10BaHNS LIEHTPA
«Touka pocra»

Macca u pazmep
2 aTOMOB H
MOJIEKYJT

Mopenu
TBEPAOTO,
KHUJIKOTO U
ra3000pa3HOro
COCTOSTHH
BEIIECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a5
40e

OObscHEHUE
CBOMCTB
TBEPJIOTO,

4 JKUJIKOTO U
ra3000pazHOro
COCTOSIHUM
BEIIIECTBA HA



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

OCHOBE
IMOJIOYKCHU I
MOJICKYJISIPHO-
KHHETUYECKOU
TEOPHUH
bubnunoreka LIOK
Kpucramnmueckue
1 https://m.edsoo.ru/ff0a5
u amop(dHbIe Tena
800
CMaunBaHuE U
bubmuorexa [JOK
KaIMAJUTSIPHOCTD.
TOBEPXHOCTHOE 1 https://m.edsoo.ru/ff0a5
BEPXHOCTH
P 530
HATSDKCHUE
TemmoBoe bubmuorexa [JOK
paclpeHue u 1 https://m.edsoo.ru/ff0aba
c)KaTue 26
Temmeparypa. O6opynoBaHHe:
CBs3b JlaGopaTtopHsIif TepMOMETD,
JaTYUK TEMIIEPATYPhI
TEMITEPaTyphI CO 1
CKOPOCTBIO
TEIIOBOTO
JIBIKEHHS YaCTHI]
Buyrpennss JemoncTpanus «3MeneHne
3Heerﬂ BHyTpeHHefI SHCPFI/II/I TCJia HpI/I
C]‘[OCO6];,I BI/I6HI/IOTCK3. HOK TPEHUU U yAApCH: NATUHUK
1 https://m.edsoo.ru/ff0a5c = FCMMCPATYPEL JIBC I0CKH, JIBC
N3MCHCHUSA 60 CBHHIOBBIC IIJIAaCTUHKH,
BHYTpEHHEHt - MOJIOTOK
SHEPTUU



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

Hemoncrpanms «Ilormomenue

Bupl bubmuorexa [IOK CBETOBOI SHEPIUM»: J1BA
10 https://m.edsoo.ru/ff0a6 | marumka Temmeparypsl, Jamma,
paTyp
Temnonepeaadn 412 mct Oenoii u u€pHoit Oymaruy,
CKOTY
Ypok-
KOH(epeHIHs
"[IpakTHueckoe
HCTIOJIb30BaHKUE
bubnnoreka IIOK
TETUIOBBIX
11 . https://m.edsoo.ru/ff0a6
CBOWCTB BEILIECTB
5¢c0
Y MaTepHaioB B
LeJIsIX
SHEProcOepeKeHH
E["
KOIM4ecTRO JlaTuuk TemmepaTypsl,
S — BI/I6J'H/IOTCKa HOK TCPMOMETP, KAJIOPUMETDP,
12 ‘ https:/m.edsoo.ru/ff0ag | TOPTIa% I XOTOMHAA BOAA,
Y nenwHas 976 MEPHBINA MWINMHIP, TPY3
TEILIOEMKOCTE == LUWIMHIPUYECKUH C KPIOUKOM,
HUTB, DJICKTPOHHBIC BECHI
YpaBHeHue
TETUIOBOTO
bu6nuoreka [IOK
Oayanca.
13 https://m.edsoo.ru/ff0a7
TennooomeH u
088
TETUIOBOE
paBHOBeEcCHE
JlabopaTopHas JlaTuuK TEMIIEPaTypBl,
paboTa Bubimoreka LIOK TEPMOMETD, KanopuMeID,
" MEPHBIN NWIMHID (MEH3YpKa),
14 HccnenoBanue https://m.edsoo.ru/ff0a6a = jagoparopusie craxansi,
SABJICHUSA % ropsa4as v X0JIoJHas BoJa

TEII000MeHa pu



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98

CMEIINBAHUU
XOJIOAHOHN U
ropstaeit Boanl"

15

16

17

18

19

Pacuer
KOJIMYECTBA
TEIIOTEI,
HE00XO0IUMOTO
JUIS. HarpeBaHHUS
Tela U
BBIJIETISIEMOTO UM
MIPY OXJIAXKICHUHU

JlaGopaTtopHas
paborta
"Onpenenenune
yeIbHON
TEIUIOEMKOCTH
BemecTsa"

3Hepr1/151 TOIIJINBA.

VY nenbHas
TEIJI0Ta CTOPAHUS

IInaBnenue n
OTBEPAECBAHUE
KPUCTAJUIMYECKHUX
Ten. Y aenbHas
TEeImiIoTa
TIaBJICHUS

JlaGopaTopHas

paborta
"Onpenenenue

bubnnoreka IIOK
https://m.edsoo.ru/ff0a6
bb0

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a7
b5a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7

1d2

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a7

2fe

DpoHTAIbHAA Ja0opaTOpPHas
padora Ne 1. «Omnpenenenue
YACTHHON TETJIOTHI TIIaBJICHHS
JpAa»: NaTYUK TeMIepaTyphl,



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe

YAECIbHON
TEIUIOTHI
JIaBJeHus apaa"

KaJIOPUMETP, COCYJI C TAIOIIUM
JIBJIOM, COCYZ C BOJIOM,
JJIEKTPOHHBIC BECHI.
OpoHTaNBHAs Ta00paTOpHAs
pabota Ne 2. «O6pa3oBanue
KPHCTAJUIOBY: MUKPOCKOTL,
MpoOUpPKa C HACHIIIICHHBIM
pacTBOpoM
JIByXPOMOBOKHCIIOTO aMMOHHUS,

Hemoncrpauus «Mcnapenune

ITapoobpasoBanue bubnuorexa [IOK CIIUpTA»: TATUHK
20 Y KOHEHCAIHS. https://m.edsoo.ru/ff0a7 = temmneparypsi, npobupKa,
Hcnapenne 40¢ JIUCTOYKH OyMaru, pe3uHKH,
pasHbIe CIUPTHI
Kunenue. Jemoncrpanust «M3yderne
Y,I[eJILHa}I Imponecca KUIICHUA BOAbD):
JAAaTYUK TEMIICPATYpPhI, HITAaTUB
TEINIOTa YHHUBEpCaNbHBIH, K06a
mapooOpa3oBaHus CTEKIISH- Hasl, CIIUPTOBKA,
M KOHJICHCAIINN Bubmiorexa [IOK MOBapEHHAst COJTb
21 https://m.edsoo.ru/ff0a7
3aBHCUMOCTD
86¢c
TEMIIEPATYPhI
KUIICHUS OT
aTMOC(epHOro
TABJICHUS
Brnaxnocts JIaT4uK TeMIIepaTypsl,
BO3yXa. TEPMOMETP, MAPJIsL, COCY/I C
BOJIOH
JlabopaTopHas
bu6nuoreka [IOK
pabora
22 . https://m.edsoo.ru/ff0a7
bedt : 628
OTHOCHUTEIBHOM
BII&YKHOCTH

BO3IyXa"



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau
Ha OIpeJeIeHUE
BJIQYKHOCTH

BO3/IyXa

24

25

[TpuHIUIIBL
pabOThI TEIIOBBIX
JIBUTaTEJICH.
ITapoas
TypOuHa.
JIBUraTesp
BHYTPEHHETO
cropaHus

KIIJI TenmoBoro
JIBUTATEJISI.
TemnoBsie
JIBUTATEIIA 1
3alura
OKpYy>Karomen
cpeasl

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a7c
7c

26

3akoH
COXPaHCHHUS U
MIPEeBPAIICHUS
SHEPTUU B
TEIIOBBIX
mporeccax

27

IloaroroBka x
KOHTPOJIBHON
pabote 1o Teme
"TennoBkle

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8
32



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2

28

29

30

SIBJICHMS.
Hsmenenue
arperaTHbIX
COCTOSTHUM
BelrecTna"

KoHntposbHas
pabora 1o Teme
"TemnoBeie
SIBJICHHSI.
N3mMmeHeHue
arperaTHbIX
COCTOSIHUM
BenecTna"

DJeKTpu3anus
ten. JIBa pona
AIEKTPUIECKUX
3aps/ioB

Ypok-
HUCCIICOO0BAHUE
"OnexTpuzanus
TeJl UHAYKIUEH U
npu
COTIPUKOCHOBEHH

n

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a8
6ae

31

B3aumoneilictBue
3apsKEHHBIX TEl.
3akon Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8
7e4



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4

32

33

DNeKTpruYecKoe
ToJe.
Hanpsixkennoctb
ANEKTPUYECKOTO
nosst. [Ipunmun
CYNEpIIO3ULINH
AIEKTPUUECKUX
nojeun

Hocurtenn
ANEKTPUUYECKUX
3aps/oB.
DneMeHTapHBIN
3apsn. CtpoeHue
aToma

bubnuoteka LIOK
https://m.edsoo.ru/ff0a8a
Oa

34

IIpoBogHuKH U
TABTIEKTPUKH.
3aKkoH
COXpaHEHUS
3JIEKTPUYECKOTO
3apsaa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a8e
f6

35

Pemenue 3amau
Ha HpI/IMeHeHI/Ie
CBOMWCTB
AIIEKTPUYECKUX
3apsa0B

bu6nuoreka [IOK
https://m.edsoo.ru/ff0a9
Occ

36

DNEeKTPUIECKHUI

TOK, YCIIOBHUSI €T0O
CYIIIECTBOBAHUS.
Uctounukn

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a9
5a4



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

SJICKTPHUYICCKOI0
TOKa

37

38

HencTBus
AIEKTPUUYECKOTO
TOKa

Ypok-
HCCIIEI0BaHUE
"JlelicTBUE
AIEKTPUIECKOTO
I1OJIg Ha
MIPOBOIHUKHU U
JADTICKTPUKH"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a9
6b2

39

DNeKTpUYECKUM
TOK B M€TaJlJIax,
KUAKOCTAX U
razax

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9
838

40

41

42

DnekTpuyeckas
LIETb U €€
COCTaBHBIC YaCTH

Cuna Toxa.
JlaGopatopHas
paborta
"U3mepenue u
peryaupoBaHue
CHUJIBI TOKA"

DnexTpuueckoe
HaIpsDKEHUE.
BonbT™meTp.
JlaGoparopHas

0.5

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0a8
bd6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e
14

JlaTuuk TOKa, amMIepMeTp
JIBYXIPEIEJIbHBINA, HCTOUHUK
NUTaHWs, KOMIUICKT IIPOBOIOB,
PE3UCTOPBI, KIIIOY

JlaTdauK HATPSDKSHUSL,
BOJIBTMETP JABYXIMPEICTbHbIH,
HCTOYHUK MUTAHUS, KOMILUIEKT
MPOBOJIOB, PE3UCTOPBI, KIFOY



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14

pabora
"U3mepenue u

peryaupoBaHue
HanpspKeHus"
CornpoTuBieHue
IIPOBOJIHHKA. bu6nmoreka [IOK
43 Y nensHoe https://m.edsoo.ru/ff0aa7
COMPOTHUBJICHUE 38
BEILIECTBA
Jlaboparopuast JlaTuuK TOKA, IATINK
pabora HaIPsHKEHUs], aMIIEpMETP
"3aBI/ICI/IMOCTB I[ByXl'[peI[eJ'ILHLII:I, BOJIBTMETP
JABYXIIPCOACIbHBIN, PE3UCTOPHI
3H6KTPI/I‘ICCKOFO I/ICZ‘,;(‘IEI/IK HI/ITaHI/I’ﬂIj) I(OMI'I.HIE::K’Ij
COIIPOTUBJICHUA bubnuotexa [HOK HPOBOJIOB, KITHOY
44 IPOBOJHMKA OT https://m.edsoo.ru/ff0aa7
€ro JUIMHBI, 38
TIJIOTIA TN
MOTIEPEUHOTO
CeUYeHUs 1
MaTtepuana"
Hemoncrpanms «Mccnenosa
3aBI/ICI/IMOCTB HUE 3aBUCUMOCTH CHJIBI TOKa
CHUJIBI TOKA OT bubnmnoreka [JOK B IPOBOJGHHIKE OT
45 HaNpsHKEHUS. https://m.edsoo.ru/ffOaa4 MNP ATHHICTOK,

3axod Oma st
y4JacTKa Ienu

4a

JaTYUK HAPSOKCHU,
pe3uCTOp, peocTar, UCTOYHUK
UTaHUs, KOMIIJICKT
MPOBOJIOB, KITFOY



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a

JlaGopaTopHnas

JlaTyuk TOKa, JaTYHK

pabora HATIPSOKEHMSL, AMIIEPMETP
"UcceioBanme JBYXIIPEJIEIbHBIN, BOTETMETP
3aBUCHUMOCTH ABYXTPENCIBHBIM,
PE3HUCTOPHI, HCTOYHUK

CHIBT TOKA, Butmoreka [IOK HUTaHKs, KOMILIEKT

46 HAYHCTO 9€pe3 https://m.edsoo.ru/ff0aad  pposonos, kirou
pe3ucTop, oT 4e
COIPOTHBJIEHHS
pesucropa u
HanpsHKEHHs Ha
pesucrope"
[TocnenoBarenbHO

47 € U mapauielibHOe
COEMHEHHUS
MPOBOJTHHKOB
JlaGopaTtopHas JlaTuuK TOKa, IaTYKK
paborta HaIpSHKEHNUS, aMIIEPMETP
"HpOBepKa ,uByXHpez[enLHLIﬁ, BOJIBTMETP
npaBuia bubmmnoreka LIOK ABYXIPEACLHEIH,

48 CIIOKEHHS https://m.edso0.ru/ff0aaa oo oA

IUTaHUusA, KOMIIJICKT

HaTPSOKEHHUI TTPH 58 TPOBOJIOB, KJTFOY
MOCIIEIOBATENLHO
M COEIMHEHUH
JBYX pe3UCTOpOB"
JlaGopaTopHnas JlaT4uK TOKa, JaTYUK
pabora bubmoreka LIOK HAIPSDKCHHUSL, aMIIEPMETP

49 "[Iposepka https://m.edsoo.ru/ff0aad =~ #PYXMPCACTBHBIH, BOALTMETD

IpaBujia JJIs
CHJIBI TOKA IIpH

le

JIBYXTIPEJENbHBIH,
PE3UCTOPBI, UICTOUHUK



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e

napajuieIbHOM
COETMHEHUU
pe3uctopon”

InrUTaHus, KOMIIJICKT
MpOBOAOB, KIIFHOY

Pemenue 3agau
Ha HpI/IMeHeHI/Ie
3akoHa Oma s

bu6nmoreka [IOK

50 https://m.edsoo.ru/ffOaaf
Pa3IM4HOTO 8a
COETMHEHUS
MIPOBOHUKOB
Pabora n
MOIIIHOCTB bu6nuoreka [IOK
51 AIEKTPUIECKOTO https://m.edsoo.ru/ffOab
TOKa. 3aKOH 124
[xoynsa-Jlenna
Jlaboparopnast
paborta
"Onpenenenune bubmuorexa [JOK
52 paboThl U https://m.edsoo.ru/ff0ab
MOIIIHOCTHU 3e0
ANEKTPUUYECKOTO
ToKa"
DNEeKTpUYECKue
1enu 1
noTpeOuTenu bubnnorexka HOK
53 NEKTPUYECKON https://m.edsoo.ru/ff0ab

SHEPTUH B OBITY.
Kopotkoe
3aMbIKaHUE

660



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka k
KOHTPOJIbHOU
pabote 1o Teme
"DneKkTpudecKue
3apsbl.
3apsKEHHbIE Tella
U UX
B3aUMO/JICVCTBUS.
ITocTosiHHBIH
BJIEKTPUYECKHI

TOK

bu6nuoreka [IOK

https://m.edsoo.ru/ffOab

d2c

55

56

57

KoHntposbnas
pabota 1mo Teme
"DyeKTpUUecKue
3apsbl.
3apsKeHHbIE Tesa
U uX
B3aUMO/ICHCTBUSI.
[TocTossHHBIM
BIEKTPUYECKHUI

TOK"

TlocTostHHBIE
MAaruThbl, HX
B3aMOJEICTBUE

Ypok-
UCCIIEJOBaHHE
"N3y4yenue nosen
ITOCTOSIHHBIX
MAarHuToB"

bubmmoreka [IOK

https://m.edsoo.ru/ffOabe

a8

but6mmoreka [IOK

https://m.edsoo.ru/ff0ac3

do

Hdemoncrpanus «3Mmepenue
IIOJIS TIOCTOSTHHOTO MarHuTa
MOCTOSIHHBIM MarHuT
MMOJIOCOBOM

JlaT4uK MarHUTHOTO TOJIs,
MOCTOSIHHBIM MarHuT
MMOJI0OCOBOM, TMHEHKA
HU3MEpUTEIbHAsS



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0

58

59

60

MarauTHog II0JI€.
MarsauTHOE 110JIe
3eMJIn U ero
3HAYECHHUE I
JKM3HH Ha 3eMiIe

OmnsIT OpcTena.
MarsauTHOE 110JIe
3JIEKTPUYECKOTO
TOKa MaruuTtHoe
T10JI€ KaTYILKH C
TOKOM

[Ipumenenne
ANEKTPOMArHuTOB
B TEXHHUKE.
JlaGopaTtopHas
paborta
"N3yuyenue
NEUCTBUSA
MarHUTHOTO TIOJIS
Ha MPOBOJIHUK C
TOKOM"

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0acO
ba

bubnnoreka IIOK
https://m.edsoo.ru/ffO0acl
d2

bubmmoteka [IOK
https://m.edsoo.ru/ff0ac7
4a

61

DNeKTpoABUTATEN
b IIOCTOSIHHOT'O
TOKa.
Hcnonb3oBaHue
3JEKTPOJIBUTaTEN
el B TEXHUYCCKUX
YCTPOMCTBAx M Ha
TPaHCIIOPTE.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ac8
6c



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

62

63

JlaGopaTopHnas
paborta
"KoncrpyupoBan
ue U u3yueHue
paboThl
AJIEKTPOABHUTATEN

HH

OnbiThl Dapajes.
3akoH
AJICKTPOMArHUTHO
1 MHIYKIUU.
[IpaBuno Jlenna
DIIEeKTPOTreHePaTo
p. Cioco6b1
MOJIyYeHUs
BIEKTPUYECKON
JHEPTHUH.
DNeKTpOCTaHIIUU
Ha
BO300HOBJISIEMBIX
HCTOYHHUKAX
SHEPTUHU

64

IloaroroBka x
KOHTPOJIBHON
pabote mo Teme
"DnexTpuueckue
Y MarHUTHBIE
SIBJICHUS "




65

66

67

68

KoHntposbHas
pabora 1o Teme
"DneKkTpudecKue
Y MarHUTHbIE
SIBJICHUS"

PesepBHbIii ypOK.
Pab6ora ¢
TEKCTaMH 110 TEME
"TemnoBbie
SIBJICHHS"

PesepBHbIii ypOK.
Pabota c
TEKCTaMU 110 TEME
"ITocTosHHBII
BIEKTPUYECKUI

TOK"

PesepBHbIii yPOK.
Pabora ¢
TEKCTaMH 110 TeME
"MarauTHbIe
SBIeHUT"

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

Bbu6nuoreka [IOK
1 https://m.edsoo.ru/ffOach
14

bu6nuoreka [IOK
1 https://m.edsoo.ru/ffOacc
5e

bubnnoreka IIOK
1 https://m.edsoo.ru/ffOacd
c6

68 2 145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

9 KJIACC

N Kosun4yecTBo 4acoB i JIeKTPOHHBbIE HUcnoan3oBanue
° ara
undgposbie 000py10BaHNS LIEHTPA
n/  Tema ypoka Bcer Konrtpoabn  IIpakTtuuec H3Yy'eH
oOpasoBaTesibHble  «Touka pocra»
n 0 ble padoThI KHe padorbl  HdA
pecypcsbl
Mexanuueckoe
1 JBUKCHHE. 1
MarepuanbHas
TOYKa
Cucrema otcuera.
bu6mmoreka [IOK
OTHOCUTENBHOCTH
2 MEXAHICCKOrO 1 https://m.edsoo.ru/ff0a
da74
JIBUKCHHSI
PaBHOMepHOE bubnuoteka [JOK
3 IIPSIMOJIMHEIHOE 1 https://m.edsoo.ru/ff0a
JIBIDKCHHE d19a
HepasHomepHoe
MIPSMOJIMHENHOE
4 JBUKEHUE. 1
Cpennsis u
MTHOBEHHas
CKOpPOCTh
[IpssMmonuHeitHOE
PaBHOYCKOPEHHOE bubmorexa [JOK
5 IPKOHITC 1 https://m.edsoo.ru/ff0a
it . dad4
Yckopenue
Ckopoctb
6 pPocTh 1
MPSIMOJIMHEHOTO



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

PaBHOYCKOPEHHOTO
newkenus. ['paduk
CKOpPOCTH

10

JlaGopaTopHnas
pabora
"Onpenenenue
YCKOPCHHS Tella
npu
PaBHOYCKOPEHHOM
JIBYDKEHUH 110
HAKJIOHHOM
MJI0OCKOCTH"

CBobogHoe
aJieHue Tell.
Onritel ["annies

PaBHOMEpHOE
JBUKEHHE TIO
OKPYKHOCTH.
[lepuona u yactota
oOparieHusl.
Jlunennas u
YTJI0Basi CKOPOCTH

IentpocTpemuren
BHOE YCKOPEHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
db18

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
el76

OoopynoBanue: [lITatus
1abopaTOpHBIN, MEXaHHYECKAsI
CKaMbsi, OpYCOK JIepeBsIHHBIH,
AJIEKTPOHHBIA CEKYHIIOMED C
JATYNKAMU, MATHUTOYIIPABIIIEMbIE
TePKOHOBBIC JaTUYHKH CEKyHIOMEpa

11

[TepBbIii 3aK0H
Herotona. Bektop
CHUJIBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
€612



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612

Bropoii 3akoH

HeloTomHa bu6mmoreka [JOK
12 N https://m.edsoo.ru/ff0a
PaBHoOpelicTBYIOIIIA
er2a
s cuia
Tperuii 3akoH bubnuorexa [IOK
13 HprotoHa. https://m.edsoo.ru/ff0a
Cynieprno3unusi Cui €982
Pemenne 3anau Ha bu6mmoreka [JOK
14 IIPUMEHEHHE https://m.edsoo.ru/ff0a
3axoHOB HeroTrona eb6c
Cina 0CTIH bubmuoreka [JOK
15 ypyT ' https://m.edsoo.ru/ff0a
3axoH ['yka
eca2
Pemenue 3amad mo
16 Teme «Cuna
YOPYTOCTHY
Jlaboparopnast
pabota bubnnorexa [JOK
17 «Onpenenenne https://m.edsoo.ru/ff0a
JKECTKOCTHU ee28
MIPYKUHBDY
bu6mmoreka [IOK
18 Cuna TpeHus https://m.edsoo.ru/ff0a
738
Pemenue 3amay 1o bubmuorexa [JOK
19 teme «Cuna https://m.edsoo.ru/ff0a

TPEHUS

fa26



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26

20

21

22

23

JlaGopaTopHnas
paborta
"Onpenenenue
kod(durmenra
TpEeHUs
CKOJIbKeHUs"

Pemrenue 3amad mo
TeMe "3aKOHBI
Hrrorona. Cuna
ynpyroctu. Cuia
TpeHus"

Cuna TsKecTy U
3aKOH BCEMHUPHOTO
TATOTCHUS.
Yckopenue
CBOOOTHOTO
TTaJICHUS

Ypok-
KOH(epeHIHs

" JIBU>keHUE Tel
BOKpYT
TPaBUTAIMOHHOTO
IEHTpa
(Conneunas
cUCTEMA).
lanaxtuku"

bubmuoreka [JOK

https://m.edsoo.ru/ff0a

f8be

bubmuoreka [JOK

https://m.edsoo.ru/ff0a

fb8e

bubmuoreka [JOK

https://m.edsoo.ru/ff0a

f044

24

Pemrenue 3amad mo
Teme "Cuia
TSOKECTH U 3aKOH

bubmuorexa [JOK

https://m.edsoo.ru/ff0a

f5f8



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8

BCEMHUPHOIO

TAroTeHus"
IIepBas
KOCMHUYecKast bubmuorexka [JOK
25 CKOPOCTb. https://m.edsoo.ru/ff0a
HesecomocTh 1 f33c
Meperpy3Ku
PaBHOBecue
MaTepuaibHON
TOYKH. AOCOJIFOTHO
TBEpIL0C TEO. bubmuoreka [JOK
26 https://m.edsoo.ru/ff0a
PaBHOBecue
. fe36
TBEPAOTO Teja ¢
3aKpETUIEHHOI
OCBIO BpalleHUsI
97 MOMEHT CHUIIBL.
LenTp TsxecTn
Pemenue 3agau o
Tere "MOMEHT bu6mmoreka [JOK
28 crmba, Llentp https://m.edsoo.ru/ffOb
) 02b4
TsKeCTH"
IloaroroBka k
KOHTPOJIBHON
pabote 1o Teme bubnmoreka [JOK
29 "MexaHudeckoe https://m.edsoo.ru/ffOb
JIBHKEHHE. 0408
BzaumoneiictBue

TCI



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

30

31

32

33

34

35

KoHntposbHas
pabora 1o Teme
"MexaHHYeCcKoe
JIBHIKEHHE.
BsaumogeiicTBue

TCI

Nmnynbce Tena.
Nmnynbe cuisl.
3aKOH COXpaHEHUs
HMITYJIbCA.
Yupyroe u
HEYNpyroe
B3aUMOJICHICTBHE
Pewrenue 3amau no
Teme "3aKoH
COXpaHEHUs
uMmIyisca'

Ypok-
KOH(epeHIHs
"PeakTuBHOE
JBIKEHUE B
MpUpoJIe U
TeXHHUKE"
Mexanunyeckas
pabota u
MOIITHOCTH

PaGora cunel
Tﬂ}KeCTH, CHJIbI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
06ec

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
07fa

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
096¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0Ob
0a84

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb
0db8



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8

YIPYTOCTH U CHJIBI
TPEHUS

36

37

38

JlaGopaTopnas
pabora
«Onpenenenue
paboThI CHITBI
TPEeHUS IPU
pPaBHOMEPHOM
JIBVDKEHUH TEJIa 10
TOPU30HTAIILHOU
MTOBEPXHOCTI

CBs13b 3HEPIUM U
paboTHI.
IloTeHnuansHas
SHEprus

Kunernmueckas
sHeprus. Teopema
0 KMHETUYECKOM
JSHEpPruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb
0c32

39

3aKOH COXpaHEHUS
DHEpPIrUu B
MeXaHUKe

40

JlaboparopHas
pabota «3yuyenue
3aKOHA COXPaHEHHS
SHEPTHI»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb
12fe

41

KoneodarensHoE
ABHUXKCHUEC U €T0
XapaKTepI/ICTI/IKI/I

bu6nmnoreka [JOK
https://m.edsoo.ru/ffOb
1858

HdemoncTpauun «Konebanus
HUTSHOI'O MasITHUKA U CBOOOIHEIE
KoJiebaHwusl rpy3a Ha



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858

npyxxuHe»: O0opyroBaHue: TaTUUK
YCKOPEHUSI, IITaTUB C KPEMEKOM,
Ha0op TPpy30B, HUTb, HA0OP NPYKUH

42

3aryxaroiue
KoJe0aHusl.
Brinyxiennnie
KoJe0aHusl.
Pe3onanc

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
20f0

43

Maremarnueckuit
U NIPYKUHHBIN
MasiTHUKH

44

45

46

Ypok-
HCCIICOBAHUE
«3aBUCUMOCTD
rnepuoaa
KoebaHuii oT
YKECTKOCTH
MIPYKUHBI U MacChl
rpy3a»
[Ipespamenue
SHEPTUH MPU
MEXaHUYCCKHX
KoJIe0aHUAX

JlaboparopHas
pabora
«Onpenenenue
YacTOTHI U TIeproJa
KosieOaHui

bubmuorexa [JOK
https://m.edsoo.ru/ffOb
197a

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0Ob
laec



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec

IIPYKUHHOTO
MasATHHUKa»

JlaGopaTopHas
pabora «IIpoBepka

«/3y4eHne KxoneOaHUH HUTSIHOTO
MasTHHKa»: Q00opy10BaHHe: KOMII
BIOTED, JATYUK YCKOPEHHUS], TPY3 C

HE3aBUCUMOCTHU BuGnuotexa LIOK KPIOYKOM, JIETKas ¥ HEPACTHKMMAS
nepuoaa HUTB, pyJeTka M3ydyenue
47 . https://m.edsoo.ru/ffOb byne i
Kose0aHuil rpysa, 1972 KoJiebaHuii rpy3a Ha
OJIBENIEHHOTO K = npyxuHe»: OfopynoBanue: KOMITb
HITI. OT MACCHI I0TEP, JATYUK YCKOPEHHSI, ITATUB C
rpy3a’» KpenexoM, Habop NPY>KUH pa3HOI
kEcTKOCTH, HAObOp rpy30B 1o 100 .
Mexanunueckue
BOJIHBL. CBOICTBA
bubmuoreka [JOK
MEXAHUYECKUX
48 n https://m.edsoo.ru/ffob
BOJH. [IpomonbHbIE
pox 21fe
U [IOTIEPEYHBIE
BOJIHBI
Ypok-
KOH(EpEeHIIHs
"MexaHudeckue
49 BOJIHBI B TBEPJIOM
TeJe.
Ceiicmuueckue
BOJIHBI"
JdemoncTpanms «3ByKOBbIe
3ByK BOJHB»OO0OPYAOBaHNE: KOMIIBIOTE
50 PacpocIpancHye p, mpUcTaBKa-ocuuuiorpad,

" OTPAXCHHUEC 3BYKa

WHTEPaKTUBHAS JI0CKa UJIM SKPaH ¢
MIPOEKTOPOM I AEMOHCTPALUU
rpaguKoB, 3BYKOBOH reHepaTop,



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

JUHAMUK HU3KOYAaCTOTHBIN Ha
MOJCTaBKE, MUKPO(OH, KAMEPTOH
Ha PE30HATOPHOM SILITUK

51

52

53

54

Ypok-
HCCIIEI0BaHUE
"Habaronenue
3aBUCHMOCTH
BBICOTHI 3BYKa OT
YacTOTHI"

I'poMKOCTb 3BYKa U
BBICOTA TOHA.
AKycTUYECKHUI
pE30HAHC
Ypoxk-
KOH(EepeHIIHS
"VnpTpa3Byk n
UH(Pa3BYK B
IPUPOJE U
TexHHUKe"
IToaroroska k
KOHTPOJIBHOU
pabote 1o Teme
"3aKoHbI
COXPAaHEHHUS.
Mexannueckue
KoseOaHus u
BOJIHBI"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb
23ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0Ob
25f0

55

KonTponsHas
pabora 1o Teme



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0

56

"3aKOHBI
COXpaHEHHS.
Mexanndeckue
KoJIeOaHus U
BOJIHBI"

DNEeKTPOMarHuTHO
€ ToJte.
DNEeKTPOMarHUTHBI
€ BOJIHBI

bubmuorexka [JOK
https://m.edsoo.ru/ffOb
2abe

Hdemoncrpanus «3mepenue
MarHUTHOTO IOJI BOKPYT
MIPOBOJHUKA C

ToKOM»: OO0pyI0BaHMe: TaTIYUK
MarHUTHOTO IOJI, 1Ba IITaTUBA,
KOMIIIEKT IIPOBOJIOB, UCTOUHHUK
TOKa, K04

57

58

CBoiicTBa
3JIEKTPOMArHUTHBI
X BOJIH

Ypok-
KOH(EpEeHIIHs
"[kana
3JIEKTPOMArHUTHBI
X BOJIH.
Hcnonn3oBanme
3JE€KTPOMAarHUTHBI
X BOJIH JJIS
COTOBOM CcBS3H"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb
2fe6

59

Ypok-
UCCIIEJOBaHHE
"N3y4yenue
CBOWCTB
3JIEKTPOMAarHUTHbI
X BOJIH C ITIOMOIIBIO

bu6mmorekxa [{OK
https://m.edsoo.ru/ff0Ob
2c6e



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

MOOWJIBHOTO
tenedona"

Pemenue 3aau Ha

orpeJiesieHue
60 YaCTOTHI U JIJINHEI

3JIEKTPOMATrHUTHOMN

BOJIHBI

DneKTpoMarHuTHas

IIpUPO/Ia CBETA. bubnuoreka [IOK
61 CxopocTs cBera. https://m.edsoo.ru/ffOb

BonHoBrle 31d0

CBOMCTBA CBETA

Hctounnku cBera.

[IpsimonuneitHoe bubnuoreka [IOK
62 pacmipocTpaHeHue https://m.edsoo.ru/ffOb

CBeTa. 3aTMEHUA 3658

Connua u Jlynsl

3aKOH OTpaKEeHUS

cBeTa. 3epkaia.

Pemenue 3amau Ha bubmorera [JOK
63 T —— https://m.edsoo.ru/ffob

38c4

3aKOHA OTPAKECHUS

CBeTa

[Ipenomnenne

cBeTa. 3AKOM bubnmoreka [JOK
64 https://m.edsoo.ru/ffob

MIpeIOMIICHUS
cBeTa

3aea



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

65

66

ITonHoe
BHYTpCHHEE
OTpa)KEHHE CBETA.
Hcnonn3oBanue
ITOJIHOTO
BHYTPEHHETO
OTpa)KEHUS B
OITHYECKUX
CBETOBOJIaX

JlaGopaTtopHas
pabora
"UccnenoBanue
3aBHCHUMOCTH yTJa
MIPETIOMIICHUS
CBETOBOTO JIy4a OT
yIJia maJieHusl Ha
rpaHuie "Bo3ayx-

CTCKJIO

bubmuoreka [JOK
https://m.edsoo.ru/ffOb
3c5¢

67

Ypok-
KOH(epeHIHs
"Wcnonp3oBaHne
ITOJTHOT'O
BHYTPEHHETO
OTpaKCHHUS:
CBETOBOJIBI,
ONTHKOBOJIOKOHHAS
CBS3b"



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

JIun3ebL. bubmuorexka [JOK
68 Onrtuueckas cuiia https://m.edsoo.ru/ffOb

JIMH3BI 3f2c

[TocTpoenue bubnnoreka [JOK
69 M300paXeHUI B https://m.edsoo.ru/ffOb

JIMH3aX 444a

JlaGopaTopHas

pabora

"Onpenenenune

(oKyCHOTo bubnuoreka [JOK
70 pACCTOSHIA 1 https://m.edsoo.ru/ffob

o 4206

ONTUYCCKOM CHJIBI

cobuparomei

JIUH3bI"

Ypoxk-

KOH(pepeHIUs bub6nuorexa [IOK
71 "OnTuyeckue https://m.edsoo.ru/ffOc

JIMH30BbIE Oave

npudops"

I'na3 xax bu6mmoreka [JOK
72 OTITHYECKast https://m.edsoo.ru/ffOb

crucrema. 3peHne 4684

Ypok-

KOH(EepeHIIHS
73 "JleeKThl 3peHwusl.

Kaxk coxpanuts
3penue"”



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

74

75

Paznoxenue
0ejoro ceera B
criekTp. OnbITHI
Hrrorona.
Crnoxenue
CHEKTPaJIbHBIX
uBeroB. [{ucniepcus
cBeTa

JlaGopaTtopHas
pabota "OnbITH IO
Pa3I0KEHUIO
Oeroro cBera B
CIICKTp U
BOCIIPHUSTHIO IIBETA
MIPEeIMETOB MPHU UX
HaOII0IEHNH Yepe3
I[BETOBBIC
¢bunabTpel"

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
0f4c

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
Oe2a

76

77

YPpOoK-IpaKkTUKyM
"BosHOBBIE
CBOICTBa cBeTa!
UCTIepCus,
uHTepepeHIus u
mudpaxus”
OnbIThI
Pesepdopna u
TJTaHeTapHas
MOJIeTIb aTOMa

bu6mmorekxa [{OK
https://m.edsoo.ru/ffOc
12a8



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8

IToctynatel bopa.

78 Monens aToma
bopa
Hcnyckanue u
TOTJIONICHUE CBETA bubmuoreka [JOK
79 aromoM. KBaHTEI. https://m.edsoo.ru/ffOc
JIuueityarsie 144c
CHEKTPBI
YPOK-TIpaKTHK
"I‘II)a6JIIOp)1€HI/IC o bubmuoreka [JOK
80 https://m.edsoo.ru/ffOc
CIICKTPOB ) 1550
UCITyCKaHU
PagnoakTBHOCTE Enbmiorexa IIOK
81 N https://m.edsoo.ru/ffOc
" €€ BUJBI 1672
Crpoenue
ATOMHOTO spa bu6mmoreka [IOK
82 q pa- https://m.edsoo.ru/ffOc
YKJIOHHAs 184C
MOJIENTH
PagnoaxkTuBHBIE bu6mmoreka [IOK
83 IIPEBPALLEHUS. https://m.edsoo.ru/ffOc
M3oTtomnsl 1al4
Pemenue 3agad mo
TeMe: but6mmoreka [IOK
84 - https://m.edsoo.ru/ffoc
PannoaktuBHBIE
" 1b4a
MIpEeBpAICHUS
85 [Tepuon

noJjrypaciiaga



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a

86

87

88

89

Ypok-
KOH(EepeHIIHS
"PanyoaKTHBHBIE
W3JIYYCHHS B
pupoie,
MCIUIINHE,
TexHuke"
SnepHble peakIuu.
3aKOHBI
COXpaHEeHHUs
3apsJI0BOTO U
MAacCOBOI'0 YHCEII

DHeprusi CBs3U
aATOMHBIX sIE.
CBs13b Macchl U
SHEPTUH

Pemenue 3amau no
Teme "SnepHbie
peakuun"

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
2126

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
1c58

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
1d7a

90

Peaxnmu cunTesa n
JIETICHUs SIAEp.
Hctounuku
sHepruu CoJiHLIA U
3BE3]

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
1e88

91

Ypok-
KOH(pepeHIUs
"SAnepHas
SHEPreTHKa.
JeiicTBus



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

PaINOAKTUBHBIX
W3JIy4YCHHUI Ha
KHUBBIC
OpraHu3Mbl"

92

93

[ToaroroBka k
KOHTPOJIBHOU
pabote 1o Teme
"DJIeKTPOMarHuTHO
€ moJe.
DNeKTPOMarHUTHBI
€ BOJIHBI.
KBanToBbIE
siBJIeHUS "

KonTponbnas
pabora 1o Teme
"OeKTpOMarHUTHO
e rnoe.
DNeKTPOMarHUTHBI
€ BOJIHBI.
KBanToBBIE
SIBJICHUS "

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
223e

94

[ToBTOpEHUE,
o0o01eHue.
Jlaboparopubie
paboThI 1O KypCy
"B3aumopeiictBue

TCI

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
245a



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a

95

96

IToBTOpEHME,
00o001IEeHNE.
Pemenne
pacyeTHBIX U
KayeCTBEHHBIX
3aJ1a4 I10 TeMe
"TennoBele
nporecch”

IToBTOpEHUE,
00o01IeHuE.
Pemenne
pacyYeTHBIX U
Ka4yeCTBECHHBIX
3aJ1a4 110 TEME
"KIIJI TerioBsIx
nBuraresein”

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
2572

bubmuorexa [JOK
https://m.edsoo.ru/ffOc
2a22

97

98

IToBTOpEHME,
0000IIICHHE.
Pemenne
pacyeTHBIX U
KauyeCTBEHHBIX
3aja4 110 TeMe
"KILT
3IEKTPOYCTAaHOBOK

IToBTOpEHME,
o6ob11eHue.
JlaGopatopHsble
paboThI 1o Kypcy

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc
2b30

bu6mmorekxa [{OK
https://m.edsoo.ru/ffOc
2c52



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

"CBeTOBBIE
sBJIeHUS"

IToBTOpEHME,
000011IeHHE.

99 Pabora ¢ Texctamu
1o TeMe "3aKOHBI
COXpaHEHUS B

MmexaHuke"

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc
2d6a

IToBTOpEHME,
00001IEeHHE.
Pabora ¢ Texcramu
100
10 TEME
"Konebaunus u

BOJIHEI"

bubmuoreka [JOK
https://m.edsoo.ru/ffOc
2e82

IToBTOpEHME,
0000IIecHHE.
Pabora ¢ Texctamu
10 TEME
"CBeTOBBIE
SABJICHHS"

101

IToBTOpEHME,
00001IeHHE.
Pabora ¢ Tekctamu
10 TEME
"KBaHTOBas u

102

snepHast pusuka"

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

102

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc
3044

27



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» ®usuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYeHHOU
OTBETCTBEHHOCTHIO «M31aTenbCcTBO «OK3aMEH»

» ®usuka, § xkiacc/ [lepsimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epsimkun A.B., I'yrHuk E.M., O61iecTBO ¢ orpaHuYeHHOM

OTBETCTBEHHOCTHIO «JIPODAY; Akninonepnoe obiecTBo «M3aaTenbeTBO

«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA

7 KIIACC

1.Pabouas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchl
(aBTopsi:A.B.ITepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PabGouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.W. CoopHUK BOMPOCOB U 331a4 1o ¢pusuke. 7-9 k1. — M.:

[Ipocsemenune, 2010. —192c.



8 KJIIACC

1. PaGouas nporpamma. @usuka. 7 — 9kinaccol: yueOHO-METOIUMYECKOTO TOCOOus
/coct.TuxonoBaE.H. — 2-¢ u3a.,ctepeotnn. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9 kiacchbl
(aBTopsi:A.B.ITepeiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ileprrikun A.B. ®usnka. 7 kiacc. YueOHUK 17151 00111e00pa30BaTeIbHbBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHUK BOIPOCOB U 33714 no pusuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE 1 KOHTPOJIbHBIC
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopaTtopusie padboTsl. KoHTpOBHEIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTponpHO-U3Meputensubie MmaTepuansl. Ousnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedOHo-merogudeckoe rnocooue/ A.E. Mapos.-
M.: lpoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®@usuka-8ki 2017 M. dpoda

11.H.B. ®unonoBuu Metonuueckoe mocodue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTenbHbIe U KOHTPOJIbHBIE paObOTHI-8



kiacc 2017 M. [Ipoda

13.B.B. lllaxmatosa ,O.P. [lledpep Juarnoctuueckue padotsl -8 kiacc 2016 M.
HApoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopurk Borpocos u 3aiau

2015 M. Ipoda

9 KJIIACC

1. PaGouas nporpamma. @usuka. 7 — 9xinaccol: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeotnm. —M.: [Ipoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. Puznka. 7 — 9 kiacchl
(aBTopsi:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM:

4. Ileporkun A.B. @usnka. 7 kinacc. YueOHUK 17151 00111€00pa30BaTeIbHbBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.1. COopHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIIbHBIE 1 KOHTPOJIbHBIE
pabotsl. —5-¢ uzmanmne,- M.UJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 knacc. JJabopatopusie paboTsl. KoHTpOIBHBIE
3amanus. —Caparos:Jluieit, 2014.

8. «KoHTposbHO-U3MepuTeNbHbIe MaTepuaibl. dusnka. 7 kinacc/Coct. H.W.



3opuH. — 2-¢ u3g.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoHo-meroaudeckoe rnocooune/ A.E. Mapos.-
M.: dpoda, 2011.- 123c¢.:
KoHTposibHbBIE ¥ caMOCTOsATEIbHBIE PA0O0THI IO (pU3MKe. 9 KIacc: K y4eOHUKY
A.B. Ilepoimikuna, E.M. I'ytauk «®usuka 9 knacey / O.U. I'pomieBa. — M.
N3natenscTBO «OK3amen», 2014.

TecTsl o pusuke. 9 kiace: k yueoHuky A.B. Ilepsimikuna, E.M. T'yTHUK
«Du3uka

9 xmace» / O.H. I'pomiieBa. — M.: U3narensctBO «OK3amen», 2010.

®dusuka. 9 kiacc. TemaTuueckue TecToBble 3aJaHus 1715 oarotoBku Kk ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — fpocnasns: OO0 «Axkagemust
paszButus», 2014.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

7 KIIACC

bubnnoreka — Bc€ mo npeamery «Pusnka». — Pexxum gocryna:
http://www.proshkolu.ru

2. BugeoomnbITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Eaunas xosutekius nudpoBbIX 00pa3oBaTeIbHBIX PecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. NnTepecHble MaTepHalibl K ypoKaMm (PU3UKK IO TeMaM; TECTHI 110 TeMawm;

HarJsIHbIe TocoOus K ypokam. — Pexnm nocryna: http://class-fizika.narod.ru



5. [ludposeie oOpazoBaTenbHbIE pecypchl. — Pexum gocryna:
http://www.openclass.ru

6. DnekTpoHHbIe yueOHUKH 10 pusuke. — Pexum gocryna: http://www.fizika.ru
8 KJIACC

1. bubmmoTteka — Bc€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas komiekuus nu@poBbix 00pa30BaTeIbHbIX pECYpCOB. — Pexum
nocryma: http://school- collection.edu.ru

4. lntepecHble MaTepualibl K ypokaM (DU3UKH 110 TeMaM; TECThI [0 TeMaM;
HarJsIHbIe TocoOus K ypokam. — Pexum noctyna: http://class-fizika.narod.ru
5. udpossie oOpazoBaTeabHbIE pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DIeKTpOoHHBIC YueOHUKH 110 ¢u3uke. — Pexxum mocryna: http://www.fizika.ru

9 KJTACC

1. BuaeoomnsiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

2. Enunast Koyutekiust uppoBbIX 00pa30BaTEIbHBIX PECYPCOB. — Peskum
noctyma: http://school- collection.edu.ru

3. MHTepecHble MaTepHaibl K ypokaM (GU3UKH [0 TEMaM; TECThI 10 TEMaM;
HarJsIHbIe TocoOus K ypokam. — Pexnm nocryna: http://class-fizika.narod.ru

4. lludpossie oOpa3zoBaTenbHbIe pecypcebl. — Pesxxum ocTymna:



http://www.openclass.ru

5. DnexktpoHHBIe YueOHUKH 0 pu3nke. — Pexxum goctyna: http://www.fizika.ru
6.luctanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpHITHIH Ki1acc.
CeteBoe oOpaszoBatenbHOE coo0IIecTBO. http://www.openclass.ru/node/109715
7. Enunas kosuteknus nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP HHHOPMAITMOHHO-00Pa30BaTEILHBIX PECYpPCOB.
http://www.fcior.edu.ru/

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

10. I'azera «1 cenTa0ps» marepuansl o gusuke. http://archive.1september.ru/fiz
11. Aaumanuu guszndeckux o0bekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: oOyqaroras nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/






