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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHOW MPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYYaroUIUXcsi U OpPraHU3alui0 U3YYCHUS
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJCPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIINUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpenocTaBisieT HambOoyiee SCHbIE OOpa3lbl NPUMEHEHHS HAyYHOTO METOo/a
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIaJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BBHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  00111€00pa30BaTENbHbIE MPOrPaMMBbI, YTBEPKIAEHHOW peEIIeHHEM



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

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TNPUPOJIBI, PAa3BUTHE HX MHTEUICKTYaJbHBIX H TBOPYCCKUX
CIIOCOOHOCTEIA;

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

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEeHHIO B 3TOM HaIIPaBJICHHH.

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

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

NpUOOPETCHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UYECKUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

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

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
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 HeZel0).

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



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

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

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U NpoLeaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH MHOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JlaTYuKa TEMIIEPATyPBl.

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

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOpOCTh MPU HEPABHOMEPHOM JBHXKEHHHM. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHre n3aMeHeHUs! CKOPOCTHU MTPHU B3aUMOJIEHCTBUM TETI.
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 AJIEKTPUUECKOT0 aBTOMOOMIIS U 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. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(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.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeJ B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

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 BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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

o vk w N e

N

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3znen 6. TerioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsS] BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHnca. IlmaBiaenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHUSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

[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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Hab6mronenune nuddysuu.

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

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

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

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 JABUTATEIIEH.

Jlabopamopuvie 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/NIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tejla B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH 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 dIEKTpHUECKUX 3apsiaoB. Bs3aummopeicTeue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU NIEKTPUUECKUX I10JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3IIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka nenu. [locnepgoBaTenbHOE W MApajuIENIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJeKTpu3anus Tell.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJISi  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHHS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOE npsiMosMHENHOE ABHKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

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

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

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuiibl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SJHeprus cxxatou npykuHbl. Kunertnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUM JBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUUECKON SHEPTUU IIPU CBOOOIHOM IaICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MTPHU JABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MaTeMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTU4YeCKOTro
MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIa KOJICOAHUN NMPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

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

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

7. W3mepeHue yckopeHus cBOOOIHOTO NMaJeHUS.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€E SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

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

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J 1y4yer B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHHi ¢ TOMOIIBIO COOMPAIOILIEH JIUMH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

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

Paznen 12. KBanTOBbBIC SIBJICHUS.

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

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel W dHEpruM. Peakuuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXKe JJIsl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeYnBaETCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KaIOLIEH PUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



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

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M OTUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAIBHO-3TUYECKHUX IPUHLHUIIOB B JIESITEIBHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWMM, BAKHEHIIEH COCTABIISIIOIIEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30IaCHOTO IOBEJICHUSA Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHMS

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



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO PO ecChii, CBA3aHHBIX ¢ (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

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

e — OCO3HaHHE TI00ATBHOTO XapaKTepa HKOJOTMUYECKHUX MpoOJeM M MyTed ux
pelieHus;

e 8) amanTanuuM K HU3MEHSIOUMIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e — TIOBBIICGHUE YPOBHS CBOEM KOMIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIE ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH MPUUMHHO-CJICACTBEHHBIC CBA3M TMPH U3YUYCHUU (PUIUUYECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKou
3a/layu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEUIeHUs, BHIOOp HambOoJjee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI 3KCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUSI,

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

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

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3IMYHbIE METOJIbI, MHCTPYMEHTBI M 3alpOChl TIPH MOWCKE U
orOope WHGPOPMANMKM WIM JaHHBIX C y4E€TOM MPEAJIOKCHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WLIIOCTPUPOBATh pellaeMble 3aJauyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKkoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 IPOEKTOB 3a7]aBaTh BOMPOCHKI TI0 CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/adyd W TOJJCpIKaHHE
0J1aroxenaTeIbHOCTH OOIICHHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM paloThl MpU PpPEIIEHUHM KOHKPETHOW (HHU3NYECKON
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS! HECKOJIBKUX JIFOCH;
BBIIIOJIHATH CBOIO YacTh padOThI, JOCTUTAasi KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (pU3nUecKon 3a1auul Win
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pEIICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIENOBaHMs WJIM TMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATA LIEJIU U YCIOBUSIM;

CTaBUTh €051 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIlecTBa (TBEPHOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUs, pPAaBHOJCUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh sABieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tepefada JaBJiCHUsS TBEPABIMU TelaMH, KUIKOCTIMU U
razamM, arMoc()epHO€ [aBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHMYECKO SHEpPruu) MO ONHCAHUI0 UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpY)KalolleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MpPUMEPHI JIBUKEHUS C Pa3IMUYHBIMU CKOPOCTSAMHM B >KMBOW M HEXUBOU
NpUPOJIC, NECUCTBUE CUJIBI TPEHUSI B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BETWYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSAXKECTH, BEC
Tena, CWiIa TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWIbl, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAJIbHAS JHEPTUs), MPU OMUCAHUHA TPABUIHHO
TpakTOBaThb  (U3MUECKUH  CMBIC]  HUCIOJIB3yeMBIX  BEJIMYMH, HX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMUYMHAMM,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUsS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIU 32aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh TpPH TMOMOIIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAaHUS BBIACIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSAEMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

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

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpYyrol ¢ HCMHOJb30BAHUEM NPSMBIX H3MEPEHU (3aBUCUMOCTU IIyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHU JBUKECHHS TeJa, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMaA
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUM
IJIaBaHus TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJleIysl MPEeaJoKEHHOMY IIaHy, (UKCHUPOBATH
pe3yabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
NPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJTHEHHH HW3MEPEHUl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMYMHBI,

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNIOCKOCTD;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
MPAKTHUECKOTO HCIMOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYyTEM CpaBHEHHUS Ppa3IUYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcbl ceti VIHTepHET, BlafeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (HPU3UUYECKOTO COAEPKAHUS, B TOM



qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3ysibTaTaXx MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpenenaTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TPYIIbI,  BBICTPAUBaTh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K konIy o0yuenus B 8 kiiacce npeMeTHbIe pe3yJbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIE TeJa, HACHINICHHBIM M HEHACBIIIEHHBIM Map, BIAXHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CXKaTHe, Tervlonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3anuus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apANIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3HYECKUX  SBICHUUA B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHUE M KANWUIIpHBbIC SBJICHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs!, CHEra, SJEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHU;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJIbHAas TeIuioTa



IUTaBIICHUS, YJENbHAas TEMjaoTa MapooOpa3oBaHusi, yJeNbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTb
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJITUUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJis yyacTKa LN, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHTyalui NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3MYECKUX SIBICHUA WU
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
NOBEPXHOCTH, CKOPOCTh UCHAPEHHUSI BOJABI OT TEMIIEPATYPhl KUJAKOCTH U
IIOWAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€ TMOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO TOJSI Ha MPOBOAHHK C TOKOM, CBOWCTBA AJIEKTPOMArHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIbHOM
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
Ipyrol ¢  UCIHOJB30BAHUEM TPSAMBIX H3MEpPEHUN  (3aBUCUMOCTD
COMPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN MOIEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAHUE IIOCJIEJOBATEIBHOTO M  NApaUIEIbHOTO  COEAVNHEHHMU
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIMYMH (yAenbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUCHHUE BEJIUMUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmHucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUSI TOMOB, TUTPOMETP, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUECKON IHEPTHH, DIECKTPOOCBETUTEIHHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPaHUTENH, YJIEKTPOMArHUT, 3IEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUSA O CBOMCTBax (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WM HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTelb BHYTPEHHETO
CTOpaHHUsA, AJIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI JJIEKTPUUYECKHX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUNA B TOBCETHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JauTepaTypy  (pU3MYEecKOoro - coaepikKaHHs, CIPaBOYHBIE MaTEpHUAabI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHus, B TOM 4YHCi€ MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEe0BATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (Qu3ukw,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB U UCCIEIOBAaHUN (U3NYECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaI B
JeSITEIbHOCTH TPYIIIBI, BEICTPAWBAaTh KOMMYHUKATHBHOE B3aHMMOJICHCTBUE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh TOHSITHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO IBHKEHUs, Achopmanus
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, JJICKTPOMArHUTHBIE BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CHEKTPBI UCIYCKAHUS W TOTJIONMEHus, ab(a, 6eTa- u ramMMa-u3IydeHus,
W30TOIIbI, SiFIEPHAsi SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
JBUKEHUE, PAaBHOYCKOPEHHOE IPSIMOJIMHEMHOE [BH)KEHHE, CBOOOIHOE
NaJICeHUE TeJl, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJIEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jioKeHue Oeoro ceTa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) IO OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE MIIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIH
paAMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MpH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIlECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tela, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEepUOJ U 4acToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYEHUsI W EIUHULBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeNl, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLUI CYNEPHO3UIMH CHUJI, TNPUHIUI OTHOCUTeNnbHOCTH [anues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
MPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHCEI
OpU SJAEPHBIX PEAKUMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUChIBaTh €M0 MaTEMaTHUECKOE BbIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHMII,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemate pacyéTHbIe 3adadd (OMUparolmuecs Ha cuctemy u3 2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM W30BITOUYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIOJNb3Yysl OMHCAHME HCCIIEIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbproTOHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pa3nokeHne OeNoro CBeTa B CHEKTpP, U3YUEHUE CBOMCTB M300paKEHUS B
IUTOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HW30bITOUHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMyIUpOBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTH IYTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHHUsl CBETa OT yria MaJeHUs U yIiia MPEJIOMJICHHsS OT yria
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOMUI U TpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOJHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja CcOOMparollell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNbTAThI C YIYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

COOJII0/1aTh MPaBUIJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPHU3HAKK M3YyYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuagbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI I CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUECKHUX IPOIECCOB
OpU pPEUICHUH Y4eOHO-IPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MIJis
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCETHEBHOM
XKU3HU JJ obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO MOBEJEHMSI B OKPYKAIOLLEH CPEIE;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTe, caMoCcTOsATENBHO (hOPMYIHPYsI TOUCKOBBINA 3apOC, HAXOAUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAITMK HA OCHOBE
UMEIONINXCS 3HAHUN U TOTIOTHUTEILHBIX HICTOYHHUKOB,

UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYPy (PU3MUECKOTO COJEpKaHHS, CIPABOYHBIC MaTEepUaIbI,
pecypchl cetn MIHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMCHHBIC M YCTHBIE COOOIIECHUS HAa OCHOBE
uHPOpPMAIIMU W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpKaHMUS,
MyOJUIHO TPEICTABIIATE PE3YyIbTaThl MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATeTbHOCTH, TIPU O3TOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHSATUUHBIM amnmapaT W3y4aeMoro paszjena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4éToM OCOOCHHOCTEW ayJauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC

No
/o

Haumenosaunue
pa3aeaoB U TEM
y4eOHOro MpeaMeTa

KonnuecTBO
JacoB

[IporpamMHOe cofiep:kanue

OCHOBHBIC BUABI ACATCILHOCTH O6yanOHIHXC5I

Paznes 1. ®u3uKa U ee poJib B NO3HAHUM OKPY:KaKONIIero Mupa

3mepenne pu3nyeckux
BesInunH. OU3nyeckue
npuodopsl. [lorpemHocts
n3MepeHni MexayHapoaHas
CUCTEMA €IMHUI]

1.1 ®usuka - HayKa o 2 BoIsiBIIeHHE pa3Inyuil MeX1y GU3HUYECKUMU U
pupoie ®dusuka - HayKa o0 MPUPOJAC. XUMHUUECKUMHU MPEBPALICHUSIMH.

SIBIIEHMST IPUPOLBI. Pacnio3naBanue u kinaccupukanus Gu3n4ecKux
dusuveckue sBICHUS: SIBJICHUI: MEXaHUYECKUX, TETIOBBIX,
MEXaHUYECKUE, TCIUIOBBIC,  PJIEKTPUUYECKUX, MATHUTHBIX U CBETOBBIX.
HIIEKTPUUYCCKUE, MAarHUTHBIE, [HaOmoneHne u onrcanue GU3NIeCKuX sBICHUN
CBETOBBIE, 3BYKOBbIE

1.2 |®u3nyeckue BEITUYNHBI 2 duznyeckrue BEININHEL. OrnpeneneHue HEHbI ICICHUS IKAIbI

M3MEPUTETLHOTO MpUoopa.

M3MepeHne TMHEWHBIX Pa3MEPOB TEI U
[MPOMEKYTKOB BPEMEHU € YUETOM MOTPEMTHOCTEM.
3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
3MepeHune Temieparypsl Ipy MOMOILH
YKAJIKOCTHOTO TEPMOMETpA U JaTUMKA
TeMIIEpaTyphl.

BrIiosIHEHHE TBOPUYECKUX 3aJaHUM T10 TIOUCKY
crioco00B U3MEPEHUSI HEKOTOPBIX (PU3NUECKUX
XapaKTEPUCTHUK, HAIPUMEDP, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX

00BEKTOB, OOJIBIIINX PACCTOSHUM, MAJIBIX
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MPOMEXYTKOB BpeMeHH. O0Cyx)aeHne
Mpe/IaraeMbIxX crioco0oB

1.3. |[EcTecTBEeHHOHAYYHBII 2 Kax ¢usuka u qpyrue BrIaBIKEHNE THITOTE3, OOBICHSIONIMX MPOCTHIE
METOJI MO3HAHUS €CTECTBEHHBIE HAYKU SIBJICHUS1, HAIIPUMED:
W3Y4YaroT IPUPOLY. - TIOYEMY OCTAaHABJIMBAETCS ABUKYILEECS 110
EcTecTBEHHO-HAY4HBI FOPU30HTAIBHON TOBEPXHOCTH TEJIO;
METOJI O3HAHUSA: - II0YEMY B JKAPKYIO IIOTOY B CBETJION OJEKIE
HaOII0ACHUE, ITOCTAHOBKA MpOXJIAAHEN, yeM B TEMHOM. [Ipennoxenne
Hay4HOTO BOIIPOCa, CIIOCOOOB MTPOBEPKHU TUIIOTES.
BBIJIBU)KEHUE TUIIOTE3, [IpoBeneHne ucciae0Banus Mo MPOBEPKE KAKOH -
HKCIIEPUMEHT 10 MPOBEPKE  JTMOO TUIIOTE3HI.
rUI0TE3, O0BSICHEHUE [TocTpoeHue mpocTelux Mojieneit Gru3ndecKux
HAO0JII0IAEMOTO SIBJICHHUSI. SIBJICHUH (B BUJIE PUCYHKOB UJIM CXEM ), HAIIPUMED
Onucanue GU3NIECKUX 1aJICHUE MIPEIMETA; IPIMOJIMHEUHOE
SIBIICHUI C TIOMOILBIO pacupoCTpaHEHHUE CBETA
MOJENen
Wtoro no pazneny 6

Paznen 2. IlepBoHavajibHbIe CBEIEHUS O CT

OCHHH BeIIECCTBA

2.1 (CtpoeHue BemiecTa

1

CTpoeHue BEemecTBa: aTOMbI
1 MOJICKYJIbI, UX Pa3MEpHI.
OnbIThI, JOKA3bIBAIOIINE
NTMCKPETHOE CTPOCHUE
BEIIECTBA

Ha0nronenue u MHTepripeTaius onbIToB,
CBUJICTEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUHU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJIE.

OneHka pa3sMepoB aTOMOB M MOJIEKYJI C
UCIoJib30BaHueEM (hoTorpaduii, MOJTyYEHHBIX HA
ATOMHOM CUJIOBOM MHKpockorne (ACM) -

mabopaTtopHas pabota no teme: «OueHka
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raMeTpa aTroma METOZOM psIoB (c
ucroyib3oBanueM  (ororpaduii)». OmnpenencHue
pa3MepoOB MaJIbIX T

2.2 |/IBmxeHHNe
B3aIMOJICCTBHE YaCTHI]
BEIIleCTBa

JBM>KEHHE YaCTHI] BENIECCTBA.
CBs3b CKOPOCTH JIBUKEHHUS
YACTHI] C TEMIIEPATYPOIL.
bpoyHOBCKOE IBUKEHUE,
mudy3us.

B3aumonelicTBre 4acTHIl
BEILIECTBA: IPUTSKEHUE U
OTTaJIKUBaHUE

Habmronenue u 00bsicHeHHEe OPOYHOBCKOTO
NBIKEHUS U sIBJICHUS TUdPy3un.

[IpoBenieHre 1 OOBACHEHUE OIBITOB MO
HAOJIIOICHHUIO TEIJIOBOT'O PACIIMPEHUS Ta30B.
[IpoBeneHre 1 0O0BICHEHUE OMBITOB 11O
0OHAPYEHUIO CHUJT MOJICKYJISIPHOTO TIPUTSKEHUS U
OTTAJIKUBAHUS

2.3 |ArperaTHbie COCTOSIHUS
BEIICCTBA

ArperatHble COCTOSTHUS
BEIIIECTBA: CTPOCHHUE I'a30B,
YKAJIKOCTEU U TBEPJIBIX
(KpUCTAJLITUYECKUX ) TETI.
B3anMocCBs3p MEKIY
CBOMCTBaMU BELIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-M
OJICKYJISIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHbIX
COCTOSIHUH BOJIbI

Onucanue (C UCTIOIB30BAaHUEM MPOCTHIX MOJIEIICH)
OCHOBHBIX Pa3JIN4yuid B CTPOCHUHU I'a30B, )KUJIKOCTEU
U TBEPIBIX TEJI.

OO0BSICHEHNE MAJION COKMMAEMOCTH KUIKOCTEH U
TBEPIIBIX TEJ, OOJBIION C)KUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TEI U
TEKY4ECTH KUIKOCTH.

[IpoBenieHrE OMBITOB, JOKA3bIBAIOIINX, YTO B
TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIbI HAXOATCS B
CpeAaHEeM Jajiblie APYT OT Apyra (IOTHOCTh
MEHBIIIE), YEM B JKHUJIKOM.

'Y CTaHOBJICHUE B3aUMOCBSI3U MEXKTY
0COOCHHOCTSIMHU arperaTHbIX COCTOSTHUN BOJIbI U
CyIlIECTBOBaHHEM BOJHBIX opraHu3mMoB (MC -
Ouosiorusi, reorpadusi)

Htoro no paszneny
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Pa3nen 3. /IBukeHue U B3aUMOAeCTBHE TeJl

3.1 Mexanunueckoe 3 Mexannueckoe qBuwxeHue.  [MccienoBanue paBHOMEPHOTO JBUKEHUS,
TBUYKCHHE PaBHOMEpHOE U OTIpe/ieNIEHUE ero MPU3HAKOB.
HepaBHOMEpHOE JiBWkeHue. |[HabimoeHre HepaBHOMEPHOTO IBUKCHUS U
CkopocTb. CpeniHssi CKOPOCTBOIIPEIETICHNE er0 OTINYNN OT pABHOMEPHOTO
py HEpaBHOMEPHOM TIBUKCHHUSL.
nBrokeHUH. Pacuér mytm - |OnpeneneHre CKOpoCcTH paBHOMEPHOTO ABHXKEHUS
BPEMEHHU JIBUKCHHUS (mmapuka B )KUIKOCTH, MOJIEITH SJEKTPHUECKOTO
AQBTOMOOUJIS U T.1.).
Onpenenenue cpeiHell CKOPOCTU CKOJIbKEHUS
OpycKa WM IIapuKa Mo HAaKJIOHHOH TIOCKOCTH
Pemenue 3a1a4 Ha ONpeeNIeHNe MyTH, CKOPOCTH U
BPEMEHH PAaBHOMEPHOTO JIBUKCHHSI.
Anann3 rpaduKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU
3.2 |Mnepuus, macca, 4 SABnenue nHepuuu. 3akoH  |OOBSICHEHUE U MPOTHO3UPOBAHUE SIBJICHUH,

IIJIOTHOCTB

vHepuuH. B3aumoiencreue
TeJ KaK MPUYMHA U3MEHEHUS
CKOPOCTH JBUXKECHUS TE.
Macca kak Mepa UHEPTHOCTH
tesa. IImoTHOCTE BelecTBa.
CBS3b INIOTHOCTH C
KOJMYECTBOM MOJIEKYJI B
eMHHIle 00BEMA BelllecTBa

00YCJIOBIIEHHBIX MHEPIIMEH, HATTPUMED, YTO
MPOUCXOAUT MPU TOPMOKEHUU WUITA PEIKOM
MaHEBpPE aBTOMOOWIISI, TOUYEMY HEBO3MOMKHO
MTHOBEHHO ITPEKPATUTh IBUKCHUE HA BEJIOCUIIEIE
WM CAMOKAaTe M T. [I.

[IpoBeneHne U aHaIU3 ONBITOB, IEMOHCTPUPYIOLINX
M3MEHEHUE CKOPOCTHU JBUKEHHUS TEJla B pE3yJIbTaTe
NECTBUS HA HETO APYTUX TEIl.

Pemenue 3a1a4 Ha onpeneneHue Macchl Tena, €ro
00bEMa U MIIOTHOCTH.
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[IpoBenenue 1 aHaIu3 OMBITOB, JEMOHCTPUPYIOIIUX
3aBHCUMOCTh U3MEHEHHUSI CKOPOCTH TeJia OT €ro
Macchl P B3aUMOAEHCTBUH Tel. Vi3Mepenue
Macchl Tejla Pa3InYHbBIMHU CIIOCOOaMHU.
OmnpezneneHye INIOTHOCTH TeJla B pe3yJibTaTe
M3MEPEHHUs €ro Macchl U 00BbEMa

3.3

Cuna. Buael cun

14

Cuita KaKk XapakTepUCTUKA
B3aUMOJEHCTBUS TEN.

Cuna ynpyrocty v 3aK0H
['yka. I3mepenue cuiel ¢
[TOMOILBIO TUHAMOMETPA.
SIBiIeHUE TATOTEHUA U CUia
TsokecTd. Criia TSKECTH Ha
npyrux miaHerax. Bec Tena.
HesecomocTs. CrioxeHune
CHUJI, HAIIPaBJIEHHBIX 110
OHOU MPSMOM.
PaBHOIENMCTBYIOIIAS CUJL.
Cuna tpenust. Tpenue
CKOJIBKEHUS U TPEHUE TTOKOA.
TpeHne B IpUpPOJE U TEXHUKE

3ydyeHune B3auMOAEHCTBUS KaK IPUUUHBI
M3MEHEHHS] CKOPOCTH TEJa UK €ro Ae(POpMALIUH.
OnucaHne pealbHbIX CUTYalluidi B3aUMOJICUCTBUS
TE€JI C TOMOIIBIO MOJENEHN, B KOTOPBIX BBOJUTCS
MNOHATHE U U300paKEHUE CHUIIBI.

MN3yuenue cunel ynpyroctu. Mccnenosanue
3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT YIJIMHEHHS
PE3MHOBOTO LIHYpa WK IPYKHUHBI (C TOCTPOCHUEM
rpaduka).

AHQJIN3 TPAKTUYECKUX CUTyalluid, B KOTOPBIX
[IPOSIBIIICTCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts mMsi4a, KpOCCOBOK, BETOK JIEpeBa U JIp.).
AHAQJIN3 CUTyallUld, CBSI3aHHBIX C SABJICHUEM
TATOTECHMS.

OO0BsicHeHUE OpOUTATILHOTO IBUKEHUS TJIAHET C
MCIIOJIb30BAHUEM SIBJIEHUS TATOTEHHS U 3aKOHA
WHEPLHH.

3MepeHne Beca Tena ¢ TOMOIIbI0 JUHAMOMETPA.

O60cHOBaHME 3TOTO CIIOCO0A U3MEPEHHUS.
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AHQJIN3 1 MOACIUPOBAHUE SBJICHUS] HEBECOMOCTH.
OJKCIIEPUMEHTAIIBHOE ITOJIyYCHHUE MPAaBUIIA
CJIOYKEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJJHOU
npsiMoil. OnpeieieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

M3ydeHune Cuibl TPEHUSI CKOJIbKEHUS U CHJIbI
TPEHUS TTOKOS.

VccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS OT CHJIBI
TaBJICHHS U CBOMCTB TPYIIUXCS TOBEPXHOCTEM.
AHanu3 NPakTHYECKUX CUTYAILUi, B KOTOPBIX
POSBIISIETCS IEUCTBUE CUIIBI TPEHUS,
MCIIOJIB3YIOTCSI CIOCOOBI €€ YMEHBIIECHUS WU
yBeJIMYEHUs (KaTaHWUE Ha JIbDKax, KOHbKaXx,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAaHUE
NOJIIMITHAKOB, IIJTABAHUE BOJHBIX KUBOTHBIX U
np.). Pemenue 3aa4 ¢ ucnonb3oBanueM Gopmyi
U1l pacd€Ta CUIIBI TSYKECTH, CUIIBI YIIPYTOCTH, CHUJIBI
TPEHUS

Hrtoro no pazneny

21

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B

4.1

JlaBnenue. [lepenaya
TTaBJICHUS TBEPIBIMU
TeJIaMU, KUJIKOCTIMH U
razamMu

3

JlaBnenue. CriocoObl
YMEHBIIICHUS U YBEITUYCHUS
naByieHUs. /[aBieHue rasa.
3aBUCUMOCTH JaBJIEHUS ras3a
0T 00BEMa, TeMIIepaTyphl.

AHaJIN3 U 00BSICHEHHUE OTBITOB U MPAKTUICCKUX
CUTYAIIHii, B KOTOPBIX MPOSIBIISCTCS CUJIA JaBJICHUS.
O60cHOBaHME CITIOCOOOB YMEHBIICHUS U
YBEJIMYCHUSI IaBJICHUSL.

I/IsyquI/Ie 3aBUCHUMOCTHU OAaBJICHUA I'a3a
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[lepenaua naBieHus
TBEPIABIMH TEIIAMH,
PKUIKOCTSIMU U ra3aMu. 3aKOH
[lackans

0T 00bEMa U TEMIEPATYPBI.

M3yueHnne ocoOEHHOCTEH nepeayu 1aBJIeHUs
TBEPIBIMH TEJIAMH, )KHJIKOCTSIMH M Ta3aMH.
O00CHOBaHKE PE3YIHTATOB OIBITOB OCOOCHHOCTSIMHU
CTPOEHHUS BEIIECTBA B TBEPIOM, KUIKOM U
ra3000pa3HOM COCTOSTHUSIX.

DKCIEPUMEHTAIBHOE JJOKA3aTeIbCTBO 3aKOHA
[Tackais.

Pemenune 3ama4d Ha pacy€T AaBICHUS TBEPAOTO TEa

4.2 |JlaBaeHHE XKUIKOCTH 3aBHUCUMOCTE JaBJIEHUS
YKUJKOCTH OT TUTYOHHBI.
[TneBMaTnueckre MamuHbl. ['|MccnenoBanne 3aBUCIMOCTH AaBJICHUS KUJIKOCTH
UAPOCTATUUECKUI MAapaJ0KC. [OT TITyOWHBI IOTPYKEHUS U TFIOTHOCTH YKUIKOCTH.
CooOuiaromuecs cocyabl. Ha0ntonenue u o0bsicCHEHNE THAPOCTATHYECKOTO
['uapaBaMyeckre MEXaHU3MbI [TapaJoKca Ha OCHOBE 3akoHa [lackas.
3yueHne cooOIIaronuXxcsi COCYI0B.
Pemrenue 3a1au Ha pacy€T AaBICHUS KUJIKOCTH.
OOBsICHEHUE TIPUHITUTIA ICUCTBUS THIPABINISCKOTO
npecca, THEBMAaTHICCKUX MaIllHH.
AHanu3 U 00bSICHEHHE MPAKTHUYECKUX CUTYaIUH,
NIEMOHCTPUPYIOIINX MTPOSIBJICHUE TaBJICHUS
PKUJIKOCTH M 3akoHa [lackaiis, Hampumep mpoIreccoB
B OpraHu3Me NP TIIyOOKOBOIHOM HBIPSIHUU
4.3 |At™MocdepHoe TaBICHUE ATmocdepa 3emin u DJKCIepUMEHTAIBHOE 0OHAPYKEeHHE aTMOC(HEPHOTO

aTMoc(hepHOe JaBJeHUE.

[ [pruMHBI CylIECTBOBAHUS

J1aBJICHUA.

AHaAJIN3 U 00BSICHEHHE OMBITOB U MTPAKTUUECKUX
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BO3TYIITHOW 000JI0UKH
3emuu. OnbiT Toppuyen.
3Mmepenue armocpepHOro
NaBJICHUS. 3aBUCUMOCTD
aTMOC(EPHOro JIaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U13MEpeHus
aTMOC(EPHOTO J1aBJICHUS

CUTYaIlHi, CBI3aHHBIX C IEHCTBUEM aTMOC(HEpPHOTO
NTaBJICHHUSI.

OOBsiCHEHUE CYIIEeCTBOBaHMS aTMOc(ephl Ha 3emIie
1 HEKOTOPBIX IJIAHETAX WUIU €€ OTCYTCTBUS HA
npyrux miuanerax u Jlyne. O0bsicHeHUE U3MEHEHUS
MJIOTHOCTH aTMOC(EPhI C BEICOTOU U 3aBUCUMOCTH
aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI.

Peiienue 3a1ay Ha pacy€T aTMOCPEPHOTO
NTaBJICHHUSL.

M3yuenue yctpoiicTBa bapoMeTpa-aHepouaa

4.4

JleficTBUE )XKUJIKOCTHU U
raza Ha OTPY>KEHHOE B
HUX TEJIO

JleicTBHE )KUIKOCTH U T'a3a
Ha [OTPY>KEHHOE B HUX TEJIO.
BriTankusaromiast
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Te.
Bo3znyxonnaBanue

DJKCIepUMEHTAIbHOE 0OHAPYKEHHE JIEHCTBUS
PKUJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
Ornpenenenre BHITAIKUBAIOIIEN CUIIBL,
NIEWCTBYIOIIEN HA TEJO, IIOTPYKEHHOE B KUIKOCTb.
[IpoBenenuie u 00CyXACHUE OMBITOB,
IEMOHCTPUPYIOLINX 3aBUCUMOCTD BBITAIKUBAIOLIEH
CHUJIBI, IEUCTBYIOLIEH HA TEJIO B KUIKOCTH, OT
00bEMa OTPY>KEHHON B KHUJIKOCTh YaCTH TEJIa U OT
MJIOTHOCTH JKUJKOCTH.

[ Iposepka nezasucumocmu 8bImaIKugarowel Cubl,
Oeticmeytowell Ha Mmeslo 8 HCUOKOCMU, O MACCbl
meina.

ccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT

00BbEMa MOTPYKEHHON B KUIKOCTh YaCTH TEJa.
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Pemienue 3a1a4 Ha MPUMEHEHUE 3aKOHA ApXumena
U ycJIOBUS I1aBaHus Ten. KoncrpynpoBanue
apeoMeTpa WM KOHCTPYUPOBAHHUE JIOJIKU U
OIIpELIEJICHUE €€ TPY30IIOABEMHOCTH

HToro no pazneny

21

Paznea 5. Pa6ora u MOIIHOCTB. JHEprus

5.1

PaboTa n MOIIHOCTD

3

Mexannueckas padoTa.
MoIHOCTb

DKCIIEpPUMEHTAIBHOE OIPEICICHUE MEXaHHUYECKON
pabOThl CUJIBI TSDKECTH MPU TMAJCHUM Tella U CHUJIbI
TPEHUS IPU PAaBHOMEPHOM IMEPEMEIICHUU Teja I10
FOPU30HTATBHON TOBEPXHOCTH.

Pacyér MOIIHOCTH, pa3BUBAEMOU NPU NOABEME T10
JIECTHULIE.

Pemienue 3aau Ha pacyET MEXaHUYECKOU pabOThI U
MOIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXAaHU3MBI: pbIYar,
010K, HAKJIOHHAS TJIOCKOCT.
[IpaBuiio paBHOBECHS
pbryara. [Ipumenenue
IIpaBujia PAaBHOBECHSI pblUara
K OJI0KY. «30JI0TOE MTPABUIIO
Mexanuku. KIIJ1 mpocTeix
MexaHu3MoB. [IpocTeie
MEXaHU3MBbI B OBITY U

TCXHHUKC

OnpeneneHre BRIMTPHIIIA B CUJIEC MPOCTHIX
MEXaHU3MOB Ha MPUMEPE phbluara, MoABUKHOTO U
HETOABMKHOT'O OJIOKOB, HAKJIOHHOM IIOCKOCTH.
VccrienoBanue yciioBHsI paBHOBECHSI pblyara.
OGHapykeHue CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3TMYHBIX UHCTPYMEHTAX U MPUCTIOCOOICHUSAX,
WCIIOJIb3YEMbIX B OBITY U TEXHHKE, & TAK)KE B
PKHBBIX OpraHU3Max.

DKCIEPUMEHTAIBLHOE JI0Ka3aTEILCTBO PAaBEHCTBA
paboT NMpu MPUMEHEHUU MPOCTHIX MEXAHU3MOB.

Onpenenenue KII/ HakIIOHHOM MJIOCKOCTH.
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Pemienue 3a1a4 Ha IPUMEHEHUE TTPaBUIIA
paBHOBecHs pbryara u Ha pacuet KIIJ]

5.3 [MexaHuueckas SHEprus 4 MexaHudecKkas SHEpTHUsl. JKCIIEpUMEHTAJIBHOE ONPEICTICHUE N3MEHEHNUS
Kunerndeckas u KUHETUYECKOW U OTEHIMAIbHON SHEPTUHU TeNa MPU
NOTEHLMAIbHASI SHEPT U €ro CKaTbIBAHUH 110 HAKJIOHHOM IJIOCKOCTH.
[IpeBpamenue oguoro Buga |(@opMyJIMpOBaHHUE HA OCHOBE MCCIIEA0BAHUS 3aKOHA
MEXaHUYECKON SHEPTMU B [COXPAHEHHs MEXaHWYeCKOoU sHeprun. O0cykaeHue
PYroy. 3aKOH COXPAaHEHMS |[[PaHMI] IPUMEHUMOCTH 3aKOHA COXPAHEHUS
OPHEPTUHN B MEXaHUKE SHEPTHUHU.
Pelenne 3a1a4y ¢ HCHOJIB30BAHUEM 3aKOHA
COXPAaHEHUs YHEPTUU
Wtoro no pazneny 12
Pe3epBHOE BpeMs 3
OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




8 KUIACC

No
/o

HaumenoBaunue
pa3aenoB U TEM
y4eOHOro IIpemMeTa

KonnuecTBO
JacoB

[IporpammHoe conepkanue

OcHOBHBIC BUJbI ACATCIBHOCTH o6yqa}oumx051

Pa3nea 1. TenioBbIe ABJIeHUSA

1.1 |Ctpoenue u CBOICTBA
BEIIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOMN
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3Mepsl aTOMOB H
MOJIeKyJ1. OTIBITHI,
[MOJATBEPKAAIOIINE OCHOBHBIE
MOJIOKEHHS] MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH.
Mopenu TBEPAOTO, JKUAKOTO U
ra3000pa3HOr0 COCTOSTHUM
BEIIICCTBA.

Kpucramnuueckue u
amopdubie Tena. OObsicHEHUE
CBOMCTB Ia3oB, JKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE
[10JI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPHH.
CmaurBaHU€ ¥ KaUJUISIPHBIC
SBJICHUS. TeroBoe
paclIMpEHUE U CKATUE

HaOmnroienre u MHTEepIpeTaIys OIbITOB,
CBUJIETEIBCTBYIOMINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHUH BEIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pelienue 3a1a4 o OLIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJ B €IUHULIE 00BEMA
BEILIECTBA.

AHaJIN3 TEKCTa APEBHUX aTOMUCTOB (Harpumep,
(dparmenTa nosmel Jlykpenus «O npupoae
BEIIICH») C M3JI0KEHHEM 000CHOBAHUI aTOMHOM
rUNOTE3bI (CMBICTIOBOE uTeHHe). O1ieHKa
yOeIUTENTLHOCTH 3TUX OOOCHOBAHUM.
OOBsicHeHHE OPOYHOBCKOTO JABHIKCHHUS, SIBJICHUS
nudPy3un 1 paznuyuil Mexa1y HUMU Ha OCHOBE
[MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUU
CTPOCHHUS BEILIECTRA.

OOBbsicCHEHUE OCHOBHBIX Pa3JInYUil B CTPOCHUU
ra3oB, JKUJIKOCTEN U TBEPBIX TEI C
MCIIOJIb30BaHUEM MOJIOKEHUN MOJIEKYJIISIPHO-
KUHETUYECKOW TEOPUHU CTPOEHUS BEIIECTBA.
[IpoBeieHNE OMBITOB MO BHIPAIMBAHUIO

KpUCTAJIJIIOB HOBapeHHOﬁ COJIM I Ccaxapa.
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[IpoBeneHne 1 00BICHEHUE OTBITOB,
NTIEMOHCTPUPYIOIINX KAMMJUIAPHBIC SIBIICHUS U
SIBJICHUC CMAYMBaHUS.

OO0BsiCHEHUE POJIY KaWJUISIPHBIX SBJICHUH IS
MOCTYIUICHUS BOJIBI B OPTaHU3M PACTEHHUM.
Habmronenue, npoBeicHNE U 00bSICHEHHUE OIBITOB
10 HAOJTFOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
PKUJKOCTEW U TBEPABIX Ted. OObsiICHEHHE
coXpaHeHHUs1 00bEMa TBEPBIX TEJl, TEKYUECTH
YKUJIKOCTH (B TOM UYHMCIIE, Pa3HUIIBI B TEKYYECTH
ISl pa3HbIX )KUAKOCTEMN ), JaBJICHUS rasa.
[IpoBeneHre ONBITOB, IEMOHCTPUPYIOIIAX
3aBUCUMOCTb JIaBJICHUS BO3/yXa OT €ro o0béma 1
HarpeBaHUs WIIH OXJIKICHUS, U UX OOBICHCHUE
Ha OCHOBE ATOMHO-MOJIEKYJISIPHOTO YUYECHUS.
AHQJIN3 MPAKTUYECKNUX CUTYaAllUl, CB3aHHBIX CO
CBOMCTBAMU Ia30B, )KUJKOCTEN U TBEPJIBIX TEII

1.2

TerioBbie IPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JIBUXKEHUST YACTHIL.
BHyTpeHHss dHEprus.
CniocoObl U3MEHEHUSI
BHYTPEHHEU SHEPTUU:
Terionepeaadya U COBEpIIeHUE
paboThl. Buss

TEIIONEepEaauHn:

OO6ocHOBaHKE MPABUI U3MEPECHUS TEMITEPATYPHI.
CpaBHEHHE pa3JIMUHBIX CIOCOOOB U3MEPEHUSI U
IIKaJT TEMIIEPATYPHI.

HaOmaroneHne u 0o0bSICHEHHE ONBITOB,
NIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
DHEPTUU Teja B pe3yJbTaTe TeIuIonepeaadn u
pabOThl BHEITHUX CHII.

HaoOmtonenue u 00bsICHEHNE OIBITOB, O0CYXKIEHUE

MPAKTUYECKUX CUTYAIUU,
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TEIIONPOBOIHOCTb,
KOHBEKIIHS, U3ITyYCHUE.
Koan4decTBO TEIIOTHI.

Y nenpHast TEMI0EMKOCTD
BelecTBa. Tenaoo0MeH u
TEIJIOBOE PAaBHOBECHE.
'YpaBHEHHE TEIIJIOBOTO
Oananca. [InaBnenue u
OTBEPICBAHUE
KPUCTAJUTMYECKUX BEIIIECTB.

'V nespHas TEIUIoTa
MJIABJICHUS.
[TapooGpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenwne. Y nenpHas Temiora
napooOpa3oBaHUsl.
3aBUCHUMOCTb TEMITEPATYPBI
KHIICHUS OT aTMOC(EpHOTO
aBJICHUS.

Bita)xHOCTh BO3yXa. DHEPIrus
TOILJIMBA. Y JIeJIbHAs TEIUIOTa
CrOpaHusl.

[ IprHIMIIBI paOOTHI TETUIOBBIX
npurarenei KIIJI TermioBoro
nBurarensd. TerioBbie
NIBUTATEIU U

NIEMOHCTPUPYIOLIUX PA3TUYHbIE BUIbI
TEIJIONEepeaun: TeIIONPOBOJHOCTh, KOHBEKIIUIO,
U3ITy4YEHHE.

VccnenoBaHue sIBIEHUS TEIUIOOOMEHA MpU
CMEIIMBAHUHU XOJIOJHON U TOPSIYEH BOJIBI.
Ha0ntonenue ycTaHOBIEHUS TEMII0BOTO
PaBHOBECHUS MEXTY TOpSYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEpEHNE) KOJIMYECTBA TEILIOTHI,
[OJIy4YEHHOTO BOJIOM MPHU TEMIO0OMEHE C
HArpeThIM METAJUTMYECKUM IUITUHIPOM.
Onpenenenue (M3MEpeHUE) yIeIbHOU
TEIJIOEMKOCTH BEIIECTBA.

Perienue 3a/1a4, CBSI3aHHBIX C BHIUUCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIIIOEMKOCTH MPU
TEII000MEHE.

AHaIU3 CUTyalllil TPAKTUYECKOTO UCTIOJIb30BaHUS
TEIJIOBBIX CBOMCTB BELIECTB U MAaTEPUAJIOB,
HaAIPUMED, B LIETISIX YHEProcOepeKEHUS:
TETJIOU30JIALINS, SHEPTOCcOEperarone KphIIliu,
TEPMOAKKYMYJISITOPBI U T. 1.

HaOmtonenue siBJIeHU UcapeHus 1
KOHJICHCAIUU.

MccrenoBanue mpoiiecca UCIapeHusl pa3InaHbIX
PKUJIKOCTEH.

OObsicHEHUE SBJICHUN UCTIAPEHUS M KOHICHCAITNH
Ha OCHOBE aTOMHO-
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3aIIUTa OKPYKAOIIEH CPEIBI.
3aKOH COXpAaHEHUS U
MpeBpallleHUs SHEPTUH B
TEIJIOBBIX MPOLECCaX

MOJICKYJISIPHOTO YUCHHSI.
HaGnronenue u o0bsiCHEHUE IpoLecca KUMEHUs, B
TOM YHCJIC 3aBUCUMOCTH TEMITEPATyPhl KATICHUSI OT
TaBJICHMSI.

Onpenenenue (M3MEpEeHUE) OTHOCUTEIIBHOM
BJIQYKHOCTH BO3/yXa.

HaOmnronenue npoliecca miaBieHus
KPUCTAITMYECKOTO BEIIECTBA, HAIIPUMED, JIbA.
CpaBHEHHE MPOIIECCOB IIABJICHUS
KPUCTAJUTMUECKHUX TE M Pa3MATUYCHUS TTPH
HarpeBaHUM aMOpP(HBIX TeTl.

Omnpenenenne (M3MepeHNe) yAIbHOMN TEIIOThI
TTaBJICHUS JIbJIA.

OObsicHEeHUE SBJICHUH TUTABJICHUS U
KPUCTAITM3AI[MN HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO yUCHUS.

Pemmenue 3amay, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMUYECTBA TEIUIOTHI B MPOIIECCax TEIUIONepeaadn
MPY TUIABJICHUU Y KPUCTAJUTU3AIMH, UCTIAPCHUN U
KOHJCHCAIIUU. AHAIIN3 CUTYallui TPAKTHUECKOTO
MPUMEHEHUS SBJICHUH TIJIaBJICHUS U
KpUCTAJUTM3AIMH1, HAIIPUMED, TTOJTyICHHE
CBEPXYHCTHIX MaTEePHAJIOB, COJIEBAst TPEIKa U JIp.
AHanmu3 padoThl U O0BSICHEHNE TTPUHITUTIA
NEHCTBUS TETJIOBOTO ABUTATEIS.

Brruucienue koan4yecTna TCIIJIOTHI,
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BBIJICIISIFOIIETOCS IPU CTOPAHUHN PA3JIUYHBIX BUJIOB
toruBa, u KITJI nBuraress.

OO6cy>x1eHre PKOJIOTUUECKUX TTOCIIeACTBUN
MCIOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U TUAPOIIICKTPOCTAHIIUN

Hrtoro o pazneny

28

Pa3znen 2. JieKkTpruyecKue 1 MATHUTHBIE SIBJICHUS

2.1

DIIEKTPUYECKUE 3aPSIBbL.
3apsKEHHBIE TENA U UX
B3aMMO/ICHCTBHSI

7

DJIeKTpU3aus Tell.

/[Ba pos1a 3JIEKTPUUECKUX
3apsnoB. Bzaumonaencreue
3apsIKCHHBIX TEIL.

3akoH Kynona (3aBUCHMOCTD

CHJIBI B3aUMOJIENCTBUS

3apsKEHHBIX TEJ OT BEJTUYUHBI
3aps0B U PACCTOSTHUSI MEXKY

TeIamMu). DIEKTPUIECKOe
oJIE.

Hanpsx€HHOoCTh
PIEKTPUYECKOTO TOJIS.

[ [prHIMIT CynIepHO3ULIUU
PIEKTPUUYECKUX MoJieh (Ha
KaueCTBEHHOM YPOBHE).
Hocurenun snexrpudeckux
3apsa0B. DIEMEHTapPHBIN
DIIEKTPUYECKUH 3apsl.
CrpoeHue atoma.
[IpoBOIHUKM U

HaOmroieHure u npoBeicHHEe OIBITOB 110
PIIEKTPU3ALMHA TEJ IPU CONPUKOCHOBEHUU U
VHIYKLIHEH.

HaoOmronenne u o0bICHEHHE B3aUMOIEHUCTBHS
OJHOMMEHHO U PA3HOUMEHHO 3apsKEHHBIX TEI.
OOBsiCHEHUE TIPUHITUTIA ISHCTBHUS JICKTPOCKOIIA.
OOBsicCHEHHE SIBICHUM JIEKTPU3ALUU TIPU
CONPUKOCHOBEHUHM TEJT U UHIYKIIUEH C
MCIOJIb30BAHUEM 3HAHUM O HOCHUTEIAX
PIEKTPUYECKUX 3apsIIOB B BELIECCTRBE.
Pacnio3naBanue u 0ObsICHEHUE SIBJICHUN
PIIEKTPU3AIMA B TIOBCEHEBHOM KU3HMU.
HaoOmronenre n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS
PIEKTPUYECKOTO 3apsia.

Hao0ro1eHre OnbITOB 110 MOJCTUPOBAHHUIO
CHJIOBBIX JIMHUH 3JICKTPUYECKOTO TOJIS.
HccnenoBanue IeMCTBUA IEKTPUUECKOTO TOJISI Ha
[MPOBOJIHUKH U TUIICKTPUKH
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TTUAJIEKTPUKU. 3aKOH
COXpaHEHUS IEKTPHUECKOTO
3apsja

2.2

[ loCcTOSTHHEII
DJIEKTPUUYECKUNA TOK

20

DIEKTPUYECKUN TOK. Y CIIOBHS
CYIIECTBOBAHUS
PIEKTPUUYECKOTO TOKA.

VI CTOYHUKHN TOCTOSIHHOTO
TOKa. JlercTBuUs
PIIEKTPUYECKOTO TOKA
(TeroBO€, XUMHUUECKOE,
MarHUTHOE).
DIEKTPUYECKUI TOK B
PKUJIKOCTSIX U ras3ax.
DnekTpuueckas 1emnb. Cuia
TOKa. DJICKTPUUECKOE
HaIpsHKEHUE.
ConpoTuBiieHHE POBOHUKA.
Y 1eJIbHOE COITPOTUBIICHUE
BellecTBa. 3akoH Oma JIst
y4acTKa LIeTH.
[locnenoBaTenbHOE U
MapasuielibHOE COCIMHEHUE
MPOBOJHUKOB.

PaGoTta 1 MOIITHOCTE
PIEKTPUYECKOTO TOKA. 3aKOH
Jxxoyis-Jlenna.

SHGKTpI/I‘ICCKI/IC Ocnm u

HaOntonenue pa3nuyHbiX BUJAOB IEUCTBUS
PIICKTPUYECKOTO TOKa U 0OHAPYKEHHUE ITUX BUIOB
EeNCTBUS B NOBCENHEBHOM xn3HU. Habmonenue
BO3HUKHOBEHHUS TA30BOT0 paspsiga u
PIEKTPUYECKOTO TOKa B KUAKOCTH COOpKa 1
WCTIBITAHUE YJICKTPUYECKOM e MOCTOSTHHOTO
TOKA.

M3MepeHue CUIIbl TOKa aMIIEPMETPOM.

M3MepeHne dIEKTPUIECKOTO HAIIPSKEHUS
BOJIbTMETPOM.

[IpoBeneHue U 00BICHEHUE OMBITOB,
TIEMOHCTPHUPYIOIIMX 3aBUCUMOCTD JICKTPUUYECKOTO
COINPOTHUBJICHUS MPOBOJHUKA OT €ro JIJIUHbI,
[JIOIIA/IM MTOTIEPEYHOr0 CEUCHUSI U MaTepHralia.
MccieqoBanne 3aBUCUMOCTH CHIIBI TOKA,
MMPOTEKAIOIIETO Yepe3 PESUCTOP, OT
COIIPOTHUBJICHUS PE3UCTOPA U HANIPSDKEHUS Ha
pE3UCTOPE.

[IpoBepka npaBuia CIOKEHUS HATPSKEHUN MPU
[MOCJIEIOBATEILHOM COCIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka npaBuiia i1 CUIIbI TOKA MIPU

[apaJjICJIbHOM COCAMHCHUN PE3NUCTOPOB.
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NOTPEOUTENH IIEKTPUIECKOI
sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE

AHaNIM3 CUTyalui ITOCJIEI0BATEIBHOIO U
[1apajuIeIbHOTO COEIMHEHMS IPOBOJHUKOB B
JTOMAIIHUX IEKTPUYECKUX CETSIX.

Pemenue 3a1a4y ¢ HCNOJIb30BaHUEM 3akoHa OMa 1
dbopmMy1 pacuéra MEKTPHUUECKOTO COMPOTUBICHUS
[IPU IIOCJIEN0BATEIILHOM U IIapaJlIeIbBHOM
COEIMHEHUH NMPOBOAHUKOB. OmpeaeneHue padoThl
PIEKTPUYECKOTO TOKA, TPOTEKAOIIETO YEPE3
pE3UCTOP.

Ornpenenenne MOITHOCTH MJIEKTPUYECKOTO TOKA,
BBIJICIIEMOM HA PE3UCTOPE.

M ccienoBanye 3aBUCUMOCTH CHJIBI TOKA Yepe3
TaMITIOYKY OT HaIpsDKeHHs Ha Hel. Onpenenenue
KII/] mHarpeBareis.

HccnenoBanue npeoOpa3oBaHUs SHEPTUU TIPU
noabEMe rpysa anekrpoasurareneM. O0bscHeHUE
YCTPOMCTBA U MPUHIIUIIA IEHCTBUS JTOMAITHUX
HIIEKTPOHArpeBaTeNbHBIX TPUOOPOB. OOBsICHEHNE
[IPUYUH KOPOTKOI'O 3aMBIKAHUS Y IIPUHLINAIIA
JIEVICTBU IJIABKUX IpeoxXpaHuTeneil. Pemenue
3a71a4 C UCIIOJIb30BaHuEM 3akoHa /[xoynsa-Jlenna

2.3

MarHuTHbIC SIBJICHUS

[IocTOsTHHBIE MAarHuTHI.
B3aumMoaeiicTBre NOCTOSIHHBIX
MarauToB. MaruuTHoOE MoJIE.
MarauTHoe 1moje 3eMiIn

HMccinenoBanrue MariuTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MarHUTOB.

M3ydeHne MarHuTHOTO MOJIS IOCTOSIHHBIX
MAarHuTOB MPU UX OObETMHEHUU U Pa3JIeJICHUH.

I/ICCHCIIOBaHI/IC MAarduTHOI'O BSaHMOﬂeﬁCTBHH
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W €ro 3HaueHHe I )KU3HU Ha
3emie. OnbIT Dpcrena.
MarauTHoe 1moJjie
PIEKTPUYECKOTO TOKA.
[Ipumenenune
PJIEKTPOMArHUTOB B TEXHHKE.
JleiicTBHE MAarHUTHOTO TOJISI
HA IIPOBOJIHUK C TOKOM.
DIIEKTPOBUTATEH
MOCTOSIHHOTO TOKA.
Hcnonbp3oBaHue
PIIEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE

MOCTOSTHHBIX MAarHUTOB.
M3ydyeHrne MarHuTHOTO MOJIs OCTOSIHHBIX
MarHUTOB MPU UX OOBEAMHEHUH U pa3/IeJICHUN.
[IpoBeieHNE OMBITOB MO BU3YAJIM3ALNUH OIS
MOCTOSIHHBIX MAarHUTOB.

M3ydeHue sBJICHUS] HAMarHMYMBaHUS BEILIECTBA.
HccnenoBanue NeUCTBUS JIEKTPUUECKOTO TOKA Ha
MAarHUTHYIO CTPEJKY.

[IpoBeneHne ONbITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTb CUJIbI B3aUMOJICVCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI M HAIIPaBJICHUS TOKA B
KaTyIIIKE.

AHaJIN3 CUTyallnii MPaKTUYECKOTO IPUMEHEHHUS
DIIEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIULIMHE).
M3ydyeHne 1erMcTBUS MArHUTHOIO TIOJISI Ha
[MPOBOJIHUK C TOKOM.

M3ydeHne NeNCTBUS SJIEKTPOIBUTATEIIS.
N3mepenune KIIJI snekTpoasurarenbHoON
YCTaHOBKH.

Pacrio3zHaBaHue 1 aHaIU3 pa3InYHbIX TPUMEHECHHUN
DIIEKTPOJIBUTATENCH (TPAHCTIOPT, OBITOBBIC
YCTPOMCTBA U . )

2.4

DJIEKTPOMarHuTHas
WHTYKITHST

OmneiTel @apanes. SBienue
PIICKTPOMArHUTHOM
nHayKkuuu. [Ipasuno Jlenna.
DIeKTpOoreHepaTop.

OIIBITEI IO UCCIEIOBAHUIO SIBJICHUS
PJIEKTPOMArHUTHOW MHIYKIIMW: UCCIECTOBAHUE
M3MECHEHUW 3HAYCHUS U HAITPABJICHUSA
WHIYKIHOHHOTO TOKa
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Crioco0sI moTydeHus
DIICKTPUIECKOW YHEPTHH.
DJeKTpOCTaHIMU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
DHEPTUU

Toro no pasuemny 37
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC

TBIOKEHHUE U CIIOCOOBI
ero OIMCaHUs

MexaHnueckoe JBUXKEHUE.
MarepruasibHas TOUKa.
Cucrema oTcuéra.
OTHOCUTENIBHOCTD
MEXaHUYECKOTO IBUKCHMUS.
PaBHOMEPHOE MTPAMOJIMHENHOE
nerxkeHue. HepaBHoMepHOe
NPSAMOJIMHENHOE JBUKECHHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTH TeJa MpHu
HEPaBHOMEPHOM JIBMKCHUU.
Y CKOpEeHHe.
PaBHOYyCKOpEHHOE
MPSMOJIMHEWHOE JIBUKECHUE.
CBoOoaHoe najgenue. OnpITh
[ anunest.

PaBHOMEPHOE NBHXKEHUE MO
OKPYHOCTH.

[Iepuona u yacrora
oOpaienus. JIuneitHas u

Ne HanmenoBanue KomnuectBo | Ilporpammuoe copepxanue | OCHOBHBIE BUABI AEATEIBHOCTH 00YYaAIOIIUXCS
/11 pa3ziesioB U TeM JacoB
y4eOHOro ImpeaMeTa
Pasznen 1. Mexanu4yeckue siBJ1CHUS
1.1 Mexanuueckoe 10 AHanu3 U 00CYXIEHUE Pa3TUYHbIX IPUMEPOB

MEXaHUYECKOTO ABUKCHUS.

OO0cyxaeHre rpaHull IPUMEHUMOCTH MOJIENN
«MaTepHUAIIbHAs TOUKAY.

Onurcanre MEXaHUYECKOTO JBUKEHUS
pa3IMYHBIMU crioco0amu (ypaBHEHUE, Ta0IUIA,
rpaduk).

AHQJIN3 KU3HEHHBIX CUTYallui, B KOTOPBIX
MPOSIBIISIETCSI OTHOCUTEIIBHOCTh MEXaHUYECKOTO
NIBHYKEHUS.

Ha0nronenue MexaHnuecKoro IBH>KEHHS TeJa
OTHOCUTENIBHO PAa3HBIX TEJI OTCYETA.
CpaBHEHUE IMyTeW U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO 7K€ TeJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCUETA.

AHanu3 TekcTa [ anunes 06 OTHOCUTENIBHOCTH
NIBUKEHUST; BBIITOJIHEHHUE 3aJaHUI 0 TEKCTY
(CMBICJIOBOE UTEHUE).

Ornpenenenue cpeHen CKOPOCTU CKOJIbKEHUS
Opycka WiId ABM)KEHUS LIapUKa 110 HAKIOHHON
MIJIOCKOCTH.

YIJ0Basi CKOPOCTH.

AHanmu3 1 00CyXIeHHE CTIOCOO0B
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L{eHTpOCTpEMUTENIBHOE
YCKOPEHHE

NpUOIMKEHHOTO OIIPE/IeNICHHs MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOPOCTH paBHOMEPHOTO
NMBIDKEHHUS (IMIApUKA B KHUKOCTH, MOJICITH
HIICKTPUIECKOTO aBTOMOOMJIS U T. I0.).
Omnpenenenue MyTH, MPOHAECHHOTO 32 JaHHBIH
MPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia IO
rpaduKy 3aBUCUMOCTH IyTH PaBHOMEPHOTO
NIBUOKEHUS OT BPEMEHH.

OOcyKaeHrEe BO3MOXKHBIX IPUHITUIIOB JICHCTBUS
NprOOPOB, H3MEPSIOUINX CKOPOCTh
(crImIOMETPOB).

BbIunciieHue myTH U CKOPOCTH TIPH
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBHYKCHHH
Tena.

OmnpeneneHne NpoIEHHOTO YTH U YCKOPEHHUS
NIBYKEHUS TeJa 1Mo rpaduKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
NBYO)KEHUS Tela OT BPEMEHH.

IIposepka cunomeswvi: eciu npu
PAaBHOYCKOPEHHOM 08UIICEHUU 6e3 HaUaAbHOU
cKOpoCmuU nymu OmMHOCAMCA KaK ps0 HeUEMmHbIX
yuces, Mo COOMBENMCMBYIOuUe NPOMENCYMKU
8pemeHU OOUHAKOBDL.
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OmnpeneneHre yCKOpEeHUs Tea pu
PaBHOYCKOPEHHOM JBUKEHUU TI0 HAKIIOHHOM
MIOCKOCTH.

3mepenue nepuo/ia M 4acToThl OOpaIeHus Tea
MO0 OKPY>KHOCTH.

OmnpeneneHre CKOPOCTU PABHOMEPHOTO
NBIDKEHUS TeJia TI0 OKPY>KHOCTH. Perenue 3a1aq
Ha ONpe/ielIeHIe KHHEMaTUYECKUX
XapaKTEPUCTUK MEXAHUYECKOTO JIBHIKCHHUS
pasTUYHBIX BUJOB. Pacio3HaBanue n
MPUOIMKEHHOE ONMCAHNE PA3TMYHBIX BUJIOB
MEXaHUICCKOTO ABMKCHUS B TIPUPOJIE M TEXHUKE
(Ha mpuMepax cBOOOHO MAJAIONUX TET,
NBUKEHUS )KUBOTHBIX, HEOSCHBIX Tell,
TPAHCTIOPTHBIX CPEACTB H JIp.)

1.2

B3aumoeiictBue Ten

20

[IepBbiit 3akoH HproTOHA.
Bropoi 3akoH HeroToHa.
Tpernii 3akoH HprotoHa.
[[pyHIMI CyTIEpIIO3ULIUA CHJI.
Cuia ynpyroctu. 3akoH ['yka.
Cuiia TpeHus: cuia TPeHUS
CKOJIBKEHHUSI, CHJIa TPEHUS
MOKOSI, IPYTUE BUIBI TPEHHUS.
Cuiia TS>KeCTH U 3aKOH

BCCMHPHOT'O TATOTCHHA.

Hab6ronenue u o0Cyk/1eHrne OMBITOB C
NMBIDKEHUEM TeJla MIPU YMEHBITICHUH BIUSHUS
NMPYTUX TeJl, IPEMSITCTBYIONINX JTBUKEHUIO.
AHanu3 TekcTa [ anuies ¢ onmucanueM
MBICIIEHHOTO YKCIIEPIMEHTa, 000CHOBHIBAIOIIETO
3aKOH WHEPIIUU; BHITIOJTHEHHE 3aJaHUI 10 TEKCTY
(CMBICJIOBOE UTEHHE).

OOCyXaeHne BO3MOXHOCTH BBITTOJTHCHHS 3aKOHA
WHEPITUHU B PA3JIMYHBIX CHCTEMaX OTCUETA.

HaOmronenue u o0Cy)1eHne MEXaHMYeCKUX
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'Y ckopeHue CBOOOTHOTO
MmajicHus. /[BuKeHne miaHer
Bokpyr Comnnua. [lepBas
KOCMHUYECKasi CKOPOCTb.
HeBecoMOCTh 1 eperpy3Ku.
PaBHOBECHE MaTepuaIbHON
TOYKU. AOCOTIOTHO TBEPIOE
Tey0. PaBHOBECHE TBEPAOTO
TeJIa C 3aKPEIJIEHHON OChIO
BpalllcHUd. MOMEHT CUJIBI.
LlenTp TsKECTH

SIBJICHUM, IPOUCXOAIINX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM
NBUKEHUH OTHOCUTENIbHO KaOMHETa (QU3UKH.
JleficTBHSL ¢ BEKTOPaMHU CHJI: BBIIIOJIHEHUE
3aJIaHUM 10 CIIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
HaOmnronenue u/umm npoBeieHUE OMBITOB,
NIEMOHCTPUPYIOLIUX 3aBUCHMOCTD YCKOPEHHUS
Teja OT MPUIOKEHHOU K HEMY CHUJIbI U MACChI
Tena.

AHanu3 U 00ObSICHEHUE SIBJICHUH C
MCII0JIb30BAaHUEM BTOPOro 3akoHa HeroToHa.
Pernenue 3a/1a4y ¢ HCIOJIb30BAHUEM BTOPOTO
3akoHa Hbpl0TOHA M MpaBuiia CIOKEHUS CHUJL.
OnpenenexHne KECTKOCTH NPYKUHBI.

AHaIM3 CUTyaluil, B KOTOPbIX HA0JII01al0TCs
yrpyrue negopManuu, u uX 0ObsICHEHUE C
MCITOJIb30BAaHUEM 3aKoHa [ yka.

Pemienue 3ama4 ¢ ucnosib30BaHueM 3akoHa I 'yka.
VccnenoBanue 3aBUCUMOCTU CUIIbI TPEHUS
CKOJIBKEHUS OT CHUJIbI HOPMAJIBHOTO JTABJICHUS.
OO6cyxxaeHue pe3ybTaToB UCCIEAOBAHUS.
Omnpenenenue kodhuimeHTa TpeHus
CKOJIbYKECHHS.

H?)MCPGHI/IC CHJIbI TPCHHUS ITOKOS.
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Pemenue 3a1a4 ¢ uCroiab3oBaHUEM (POPMYIIBI TS
CHUJIbI TPEHUS CKOJIBKEHUSI.

AHanu3 ABMXKEHUS T TOJLKO IOJI JSHCTBUEM
CHJIBI TSDKECTH - CBOOOHOTO MaICHHUSL.
OOBbsiICHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOTIO IaJICHUS OT MAcCCHI TeJia.

Or1eHKa BEJIMYUHBI CHJIBI TATOTCHMS,
NEeNCTBYIOLIEH MEXAY ABYMS TeIaMH (s
Pa3HBIX MAaCC).

AHaIN3 OBMKEHUS HEOECHBIX TEJ MO AEHCTBUEM
CHJIBI TSATOTEHHUS (C UCTI0JIb30BAHUEM
TTOTIOJTHUTEIBHBIX HCTOYHUKOB HH(OpMAILIHH).
Pernrenne 3amad ¢ UCIIOJIL30BaHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (OPMYIIBI 711 pacdyéTa
CHJIBI TSHKECTH.

AHaIM3 OPUTMHAIBLHOT'O TEKCTA, OMMCHIBAIOIIIETO
MPOSIBJICHUS 3aKOHA BCEMUPHOTO TSATOTCHUS,
BBITIOJTHEHUE 3aJaHUH 10 TEKCTY (CMBICTIOBOE
YTCHHE).

HaOmronenue u o0Ccy X aeHrue ONBITOB 10
M3MEHEHHIO Beca TeJjla MPU YCKOPEHHOM
JIBYOKCHUH.

AHaJIN3 yCJIOBUN BOSHUKHOBEHUS HEBECOMOCTH U
Meperpy3KH.

Penienue 3a1a4 Ha OnpeiesieHue Beca Tesia B
Pa3IMYHBIX YCIOBUSX.
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AHaNu3 CUJI, IEUCTBYIOIIMX HA TEJIO, MOKOSILIEECs
Ha OIOpe.
Omnpenenenre NEHTPa TSHKECTU PA3IUYHBIX TEI

1.3.

3aKOHBI COXPaHEHUS

10

Nmmynbc Tena. Mi3Menenue
MMITyJIbCa. VIMITyJIbC CUIIBL.
3aKOH COXpAaHEHUsI UMITYJIbCA.
PeakTuBHOE IBUKEHUE.
Mexanuueckas paboTa 1
MOIIHOCTh. PaboTa cui
TSDKECTH, YIIPYTOCTH, TPEHUSI.
CBsi3b SHEPIUH U PaOOTHI.
[loTeHUMaIbHAS SHEPTHS TENA,
[MOJHATOTO HAJl MOBEPXHOCTHIO
3emiu. [loreHumanbHas
DHEPIUs CKATOU MPY>KUHBI.
Kunetnueckast sHEpIusl.
TeopemMa 0 KHHETUYECKOH
DHEPIUU. 3AKOH COXPAHECHUS
MEXAHUYECKON SHEPTUU

HaoOmronenue u o0CcyXaeHHEe ONBITOB,
IEMOHCTPUPYIOINTUX Tepeady UMITYJIbCca PU
B3aMMO/ICHCTBUH TeJ, 3aKOH COXPaHEHUS
UMITYJIbCA TIPU a0COJTFOTHO YIIPYTOM U HEYIIPYTOM
B3aMOJCHCTBUU TEJI. AHATIN3 CUTyalUil B
OKpY’Karolel )KU3HU C UCIIOJIb30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Pacrnio3naBanue sSIBICHUS PEAKTUBHOIO JIBH)KCHUS
B ITPUPO/IC U TEXHUKE.

[[puMeHeHre 3aK0Ha COXPAHCHHSI IMITYJIbCa TS
pacuéra pe3yIbTaTOB B3aUMOJICUCTBUS Tell (Ha
MpuMepax HEYIPyroro B3auMOACHCTBHA,
YIPYroro MEeHTPAIBHOTO B3aUMOJCHCTBHS ABYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOIBHYKHO).

Perienue 3a1a4 ¢ MCIOJIL30BAaHMEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenve paboOThl CUJIBl  YIOPYTOCTH TpHU
MOTbEME rpy3a c HCIOIB30BaHUEM
HEOABHUKHOTO " ITOJIBMYKHOTO OJIOKOB.
3MepeHre MOIIHOCTH.

3mepeHne MoTeHINaIbHON YHEPTUH YIIPYTO

nedopMUPOBAHHON TIPYKUHBI.
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M3MepeHne KHHETUYECKOM YJHEPTUN TEJIA 110
JJTMHE TOPMO3HOTO IMyTH. DKCIIEPUMEHTATBHOE
CpaBHEHHUE U3MEHEHMS MTOTCHIIMAIBHON 1
KUHETUYECKOW SHEPTUH TeJla MPU IBUKECHHUU 110
HAKJIOHHOM IUIOCKOCTH. DKCIIEpUMEHTAJIbHAS
MMPOBEPKA 3aKOHA COXPAHECHHSI MEXAHUYECKON
SHEPIUU IPU CBOOOIHOM IMaJICHUH.
[[pyuMeHEeHNE 3aKOHA COXPAHECHUSI MEXaHUYECKOU
SHEPTUU IS pacy€Ta MOTECHIIMAIBHON 1
KWHETUYECKOW SHEprui Tea. Pemenue 3agay ¢
HCIIOJIb30BAaHUEM 3aKOHA COXPAHCHUSA
MEXaHUYECKON YJHEPTUH

Htoro o paszueny

40

Pasne

J 2. MexaHn4ecKHe KOJIe0OAHUS W BOJTHBI

2.1

MexaHudecKue
KOJIcOaHus

7

KonebarensHOE ABMKCHME.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOAHU: TICPHO/I, YaCTOTa,
aMIuMTyna. MaremaTudeckuii
U TIPY>KUHHBIN MasTHUKHU.

[ IpeBpanieHne sHEepruu npu
K0JIEOATEIILHOM JIBU)KEHUH.
3aTyxaronue KojaeoaHus.
BoiHyXI€HHbIE KOJIeOaHMsI.
Pe3oHaHC

Hab6nronenue kone0anuii Mo 1eHCTBUEM CUJT
TSDKECTH M YIIPYTOCTH M OOHApyKeHUE MOJ0OHBIX
KOJICOaHMI B OKpYKAIOIeM MUpe. AHAIIN3
KOoJIeOaHU rpy3a HA HUTU U HA TIPYKUHE.
OmnpeneneHne 4acTOThl KOJIeOaHUI
MaTeMaTUYECKOTO U NPYKUHHOTO MasTHUKOB.
HaOmronenue u oObICHEHUE SIBJICHUS PE30HAHCA.
VccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJIeOaHmit
MOBEIICHHOT0 K HUTHU I'py3a OT JJIMHBI HUTH.
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[IpoBepka HE3aBHCUMOCTH TIEPHOIa KOJICOAHMIA
rpy3a, OJABEIICHHOTO K JICHTE, OT MacChl Ipy3a.
HaoOmronenue u o0CcyXaeHHEe ONBITOB,
MEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIA
KoJIe0aHUH MPY>KUHHOTO MasITHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

[[ppuMeHeHe MaTeMaTHYECKOTO U TIPYKUHHOTO
MasTHUKOB B KaU€CTBE MOJEJICH ISl ONUCAHMUS
KOJICOaHMI B OKpYKAIOIEM MHUPE.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM WIIH
OILICHKOM 4acTOThI (1Ieprojia) KoyieOaHun
H3zmepenue yckoperust c606000H020 nadeHus

2.2

MexaHU4eCKUE BOJIHEI.
3BYK

MexaHndecKre BOJIHBI.
CBOMCTBA MEXAHUYECKUX
BOJIH. [IpoionbpHbIE U
norepeyHblie BOJHbL. [{nrHa
BOJIHBI U CKOPOCTbD €€
pacnpoCTpaHEHUsI.
MexaHnuecKue BOJIHBI B
TBEPAOM TeJle, CEUCMUYECKUE
BOJIHBL. 3BYK. [ pOMKOCTB
3ByKa M BbICOTA TOHA.
OTtpakeHue 3ByKa.
NHppa3Byk u yapTpa3Byk

OOHapyKeHUe 1 aHAIN3 BOJHOBBIX SIBJICHUW B
OKPYXKaIoIeM MHUPE.

HaburoieHne pactipocTpaHeHUs TPOJIOIBHBIX U
MOTIEPEYHBIX BOJH (Ha MOJIENH) U OOHAPYKEHHE
aHAJIOTMYHBIX BUJIOB BOJIH B IPHPOJIE (3BYK,
BOJIHBI Ha BOJIC).

BbIurciieHUe JITMHBI BOJHBI U CKOPOCTH
pacmipoCcTpaHEHHS 3ByKOBBIX BOJIH.
DKCIIEPUMEHTAITLHOE ONIPE/ICIICHUE TPaHUI]
JACTOTHI CIIBIIIMMBIX 3BYKOBBIX KOJICOAHHH.
HaGro1eHre 3aBUCUMOCTH BBICOTHI 3BYyKa OT
JaCTOTHI (B TOM YHCJIIE, C HCIIOJb30BAHUEM
MY3BIKAJIbHBIX HHCTPYMEHTOB).

HaGnronenue u 00bsiCHEHNE SBIICHUS
aKyCTHYECKOTO pe30HaHCa.
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AHaM3 OPUTHHAIIEHOTO TEKCTA, TOCBAIEHHOTO
MCIIOJTb30BaHUIO 3BYKa (MJIH YJIBTpa3ByKa) B
TEXHHUKE (9XOJIOKAIHS, yIbTPa3BYK B MEAUIIMHE U
1p.); BBITIOJTHCHHE 3aIaHHUH 110 TEKCTY
(CMBICJIOBOE UTEHHUE)

Hrtoro o paszueny

15

Pa3znes 3. Dj1eKTPOMATHUTHOE 1OJI€ M JJIEKT

OMAIroHuTHbBIC BOJIHBI

3.1 [DnexTpoMarHuTHOE 6 DIEKTPOMArHuTHOE TOJIE. [TocTpoeHue paccyx1eHui, 000CHOBBIBAIOIINX
110JIE U ONEeKTPOMArHUTHHIE BOJIHBL.  [B3aUMOCBSI3b 3JIEKTPUUYECKOTO U MAarHUTHOTO
HIIEKTPOMATrHUTHBIE CBolicTBa 3JIEKTPOMAarHUTHBIX [[10JIEH.

BOJIHBI BoJsH. [lIkana OJKCIEPUMEHTAIIBHOE U3YUEHUE CBOMCTB
PIIEKTPOMATrHUTHBIX BOJIH. HIIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
M cnonb30BaHue MOMOIIBI0O MOOUJTLHOTO TellehoHa).
HIIEKTPOMATHUTHBIX BOJH 711 |AHAIN3 PEHTT€HOBCKUX CHUMKOB YEJIOBEYECKOTO
COTOBOU CBSI3U. Opra’Hu3ma.
DNEeKTPOMAarHuTHAsI MpUpoia |AHaJIN3 TEKCTOB, ONMCHIBAIOIINX MTPOSIBICHUS
cBera. CKOpOCTh CBETA. HIIEKTPOMATrHUTHOTO U3NTyYEHHUS B PUPO/IE:
BoHOBbIE CBOMCTBA CBETAa  PKMBbIE OPraHU3MbI, U3JTyUY€HUsI HEOECHBIX Tell
(CMBICTIOBOE UTEHUE).
PacriozHaBaHue U aHaIu3 pa3jInYHbIX
[IPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE.
l3ydeHne BOJTHOBBIX CBOWCTB CBETA.
Perenue 3a1a4 ¢ MCIOJIb30BaHUEM (HOPMYIT JUIS
CKOPOCTHU 3JEKTPOMATHUTHBIX BOJIH, IJIUHBI
BOJIHBI M YaCTOThI CBETA
HToro o paszneny 6
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Pasnen 4. CBeToBbBIC ABJICHUSA

4.1 [3akoHBI
pacrpoCTpaHEHUs CBETa

JlydeBast MOJEb CBETA.
VcTouHukH cBeTa.

[ IpsiMmosIHETHOE
pacnpoCTpaHEHUE CBETA.
3atmenus ConnHua v JIyHsl.
Otpaxenue cBeta. [1nockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[IpenoMienue ceera. 3aKOH
npeiaomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKCHHE CBETA.
lcnionp30BaHue MOJTHOTO
BHYTPEHHETO OTPAKECHUS B
ONTHYECKUX CBETOBOAX

Ha0roeHue onbIToB, TEMOHCTPUPYIOLIUX
SIBJICHUE TPSMOJIMHEHHOTO paclpOCTPAHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJIYyTEHU), U UX
WHTEPHPETALNS C UCIIOIb30BAHUEM MTOHATHUS
CBETOBOTO JIyya.

OOBbscHEHUE U MOJEIIMPOBAHUE COJTHEYHOTO U
JTyHHOI'O 3aTMEHUM.

lccnenoBaHye 3aBUCHMOCTH yIila OTPaXKEHUS
CBETOBOTO JIy4a OT yrjia naJeHUs.

M3yueHue CBOMCTB N300paKeHHSI B TUIOCKOM
3epKaie.

HabtoieHue 1 00bsCHEHUE OIBITOB O
MOJIY4EHUIO U300PAKEHUI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmroaenue u o0bsicHEeHUE
OIBITOB IO MPEJIOMJICHUIO CBETA HA TPaHULIE
Pa3IMYHBIX CPEJl, B TOM YHCJIE OIBITOB C MOJIHBIM
BHYTPEHHHMM OTpakeHueM. MccnenoBanue
3aBUCUMOCTH YTJIa IPEJIOMJIICHHUS OT yIJia
MaJIeHUs] CBETOBOTO JIy4ya Ha TPaHUIIE «BO3IyX-
CTEKJIION.

PacriozHaBaHue SIBJICHUN OTPAXKEHUS U
MPEJIOMJICHUS CBETA B TOBCETHEBHOM KU3HHU.
AHanu3 U 00bSICHEHUE SIBJICHUSI ONITUYECKOIrO
MUpaXKa.

Pemenue 3a1a4 ¢ HCMOJIb30BAHUEM 3aKOHOB

OTDAXKEHUA U IINEITOMIICEHUS CBETA
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4.2  JIuH3BI ¥ OITHYECKUE 6 Jlunza. Xox mydeii B muH3e.  ([lonydyeHune n300paxeHuii ¢ TOMOIIBIO
MpUOOPHI Onrtuueckas cucrema coOuparoniel U paccernBarollen JIMH3.
doroanmnapara, MEKpockona u [OrnpenenacHue (pOKyCHOro pacCTOSHUS U
Teseckorna. ['1a3 kak ONTUYECKON CHUJIBI COOUpPAFOIICH JIMH3BI. AHAN3
OIITHYECKAsI CUCTEMA. YCTPOMCTBA Y MPUHIMUIIA IEMCTBUS HEKOTOPBIX
br3opykocTh 1 ONTUYECKUX MPUOOPOB: (hoToAMNMapara,
NaIbHO30PKOCTh MHUKPOCKOIIa, TeIeckoma. M3yuenne MoIenu riasa)
KaK ONTHYECKOW CUCTEMbI. AHAINU3 SIBIICHUHN
OJIM30PYKOCTH U JTaJIbHO30PKOCTH, IPUHITUTIA
TIEVICTBUSI OYKOB
4.3  |PaznoxxeHue 6enoro 3 Pasnoxenue 6enoro ceera B |HabroaeHue pa3ioxkeHus 0€I0ro cBeTa B
CBETa B CIIEKTP cnektp. OnbiTel HptoTOHA. CHEKTP.
CrnoxeHune CreKTpaIbHbIX Hab6ronenue u 00bsiCHEHHE OTBITOB TIO
1BeTOB. Jluciepcus cBeTa MOJTYICHHUIO OCJIOTO CBETA MPH CIIOKEHUU CBETA
Pa3HBIX 1IBETOB.
[IpoBeneHne U 00BICHEHUE OMBITOB MO
BOCITPUSTHIO 1[BETA MPEAMETOB MPHU UX
HAOJTIOICHUH Yepe3 1BETOBbIE (DUILTPHI (IIBETHBIC
OYKH)
Wroro no pazneny 15
Pa3znen 5. KBantoBbIe IBJIEHUSA
5.1 [Ucnyckanue u 4 OmsiTel Pesepdopma u OGcysxaenue 1ean onsIToB Pesepdopaa mo

ITOTJIOICHUC CBCTA
aTOMOM

Monaens atoma bopa.

lcnyckaHue U MOIJIOIIEHHE

[JIaHCTapHass MOACIIbL aTOMaA.

MCCICOOBAHHUIO aTOMOB, BBIIBHDKCHUEC T'HIIOTE3 O
BO3MOJHBIX PC3YyJIbTATaX OIIbITOB B 3aBUCUMOCTHU

OT IMpCAIoJIaracMoro CTpoOCHUA
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cBera aToMOM. KBaHTBL.
JInHenyaTbie CIIeKTPbI

aTOMOB, (JOPMYJIMPOBAaHUE BBIBOJOB U3
PE3yJIBTATOB OIBITOB.

OOcyx)aeHue NpOTUBOPEUHIA MJIAHETAPHOU
MOJICJIM aTOMa U OCHOBAHUM JUIsl TUIIOTE3bI bopa
O CTallMOHAPHBIX OPOUTAX JIEKTPOHOB.
Habto/1eHue CIUTOMIHBIX U JIMHEHYaThIX
CHEKTPOB U3JIyYEHUs PA3IUYHBIX BELIECTB.
OObsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS

5.2

Ctpoenue aTOMHOTO
s1pa

PannoakTuBHOCTB. Alb(a-,
OeTa- U raMMa-U3TyYEHUs.
Crtpoenue aTOMHOTO Sapa.
HyxnoHHas MOJI€Ip aTOMHOIO
saapa. M30TomsL.
PannoakTuBHbBIC
npespatenus. [lepron
MOJTypacIiaia aTOMHBIX SIEP

OO6CyKIeHne BO3MOXKHBIX TUIIOTE3 O MOJCIIAX
CTPOEHUS sIpa.

Omnpenenenue coctana siiep Mo 3aJaHHbIM
MaCCOBBIM U 3apsI0BBIM YUCJIAM U T10
MOJIOKEHUIO B MIEPUOMICCKON CHCTEME
HIIEMEHTOB.

AHaAIM3 U3MEHEHUS COCTABA SIpA U €T0
MOJIOKEHUS B TIEPUOTUICCKON CUCTEME TIPH a-
PaOAKTUBHOCTH.

lccnenoBadue TPEKOB a-4acTHI] TIO TOTOBBIM
dboTorpadusim.

OOHapyxeHuEe U U3MEPEHNE PATUAIIMOHHOTO
(dhoHa ¢ TOMOIIBIO JI03UMETPA, OLIEHKA €T
WHTEHCUBHOCTH.

AHanmn3 OMOJIOTHYCCKUX N3MCHCHUH,
MPOUCXOSIIUX MO ACHCTBUEM PaTMOAKTUBHBIX
V3JTyYEHNHN.

crionb30BaHue paiMOAKTUBHBIX U3TyUYEHU B

MCAUITMHC
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5.3 [SlnepHble peakiuu 7 AnepHble peakuuu. 3akoHbl  [PemeHue 3aa4 ¢ HCOJIb30BAHUEM 3aKOHOB
COXpaHEHHUS 3apsAJI0BOTO U COXpPaHEHMSI MAaCCOBBIX U 3apsAIOBBIX YHCEN HA
MacCOBOT'O YHCENI. DHEPTUsSl  |ONPEAEIICHUE PE3YIbTAaTOB SACPHBIX PEAKIIHIA;
CBSI3U aTOMHBIX sifiep. CBsI3b  [@aHAJIW3 BO3MOYKHOCTHU MJIM HEBO3MOXKHOCTH
MaccChl M SHEpruM. Peakiun  [I1€pHOM peaKLnH.
CUHTE3a U JCIICHUS AIEP. OueHKa 3HEpruM CBS3H SIEP C UCIOJIb30BAHUEM
Wcrounnku 3Heprun ConHia |(popMyinbl DUHIITEHHA.
1 3BE31. SnepHas sHepreTuka. (O0CyXKAeHUE MEPCIIEKTUB UCTI0JIb30BaHUS
JleficTBHS PaAMOAKTUBHBIX  [yIIPABIIIEMOrO TEPMOSIAEPHOTIO CUHTE3A.
W3JIy4CHHUM Ha )KUBBIE OOcy:x/1eHnEe TPENMYILECTB U IKOJIOTUYECKUX
OpraHu3MbI Mpo0JIeM, CBA3aHHBIX C SIIEPHOI SHEPreTUKON

Htoro o pazneny 17

[HoBTOPHUTEIBLHO-00001IAK0IMIA MOAYJIb

[loBTOpEHUE U
00o0011IeH e
coJIep)KaHHs Kypca
bus3uku 3a 7-9 Knaccel

9

Cucremartuzanus u
000011IeHHEe TTPEAMETHOTO
COJIEp>KaHUs U OIbITA

eI TEIIbHOCTH,
MpUOOPETEHHOTO NPHU
M3y4E€HUU BCETro Kypca
(bU3UKH OCHOBHOTO OOIIIETO
oOpa3oBaHUsl.

[loaroroBka K OCHOBHOMY
rOCyIapCTBEHHOMY K3aMEHY
Mo (U3uKe AJIs1 00yUJaronuxcs,
BBIOpPABIINX ATOT Y4EOHBIN

peaMeT

BrlinonHeHne y4eOHbIX 3aaHui, TPEOYIOIINX
IEMOHCTpAIK KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

- MPUMEHEHUS MOJTYYCHHBIX 3HAHUM JIsI
HAyYHOTO 0O0bSICHEHUS (PU3MUECKUX SIBJICHUI B
OKpY’KaroIel mpupo/ie, B MOBCETHEBHON KU3HU
U BBISIBJIICHUS (DU3MUECKUX OCHOB pAJa
COBPEMEHHBIX TEXHOJIOTHUH;

- MPUMEHEHUSI OCBOCHHBIX IKCTIEPUMEHTAIBHBIX
YMEHHM JJIsl UCCTeN0BaHuUs (PU3UUECKUX

HBH@HHﬁ, B TOM 4HMCJIC AJId IIPOBCPKH T'KITIOTE3
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U BBISIBIICHUSI 3aKOHOMEPHOCTEM.

Perenne pacu€THbIX 3a7a4, B TOM YHCIIE
MPEIOoJIaraoluX UCTIOIb30BaHIE (PUIUIECKIX
MOJIEIEN 1 OCHOBAHHBIX Ha COAEpPKaHUU
pa3IMYHBIX Pa3/IeNoB Kypca PU3UKH.
BbInosHEHNE U 3aliuTa IPYIIOBBIX WK
WHMBUyAJIBHBIX IPOEKTOB, CBA3aHHBIX C
coJiep>KaHueEM Kypca (pU3UKH

Toro mo pasaemny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME

61



HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

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

du3nyeckre BEITUINHEI U UX
U3MepeHne

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

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METO/T
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

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

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTD TOJIETA MapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa HOK
a HUe HCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHUE 4acTHIl BEIIECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperaTHble COCTOSIHUS BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJbI
MexaHn4uecKOe OBIKEHIE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBUKCHUA bubmmorexa [IOK
yr p ! https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK IpUYHHA bubmmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHIKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00bEMa TeJla [0 €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



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

IJIOTHOCTU TBEPAOTO TEIIA»

Pemrenue 3agad mo reMme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCcTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBHCHUMOCTH PACTSKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa LHOK
" " https://m.edsoo.ru/ff0al1778
3ama4 o teme "Cuiia TsHKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKne XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM nﬂpﬁi’;ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHopeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yueHue bubnmoreka [JOK



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

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

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCUCTBYIOIIEH CUIIbI
Pemrenue 3agau mo remam: «Bec

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

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

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe m3o00paskeHre CHI»,
«Cuib»

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

34 JaBIIEHUS ra3a oT 00béEMa bubmmorexa [TOK

’ https://m.edso00.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaya naBieHusT TBEPALIMUA
35 TenpaMH, KHUJIKOCTSIMHA B Ea3aMI/1. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

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

37 Pemenue 3anau o teme «JlaBienue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



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

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

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
KHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CyILIECTBOBA 03 HOU
41 }ém e B3 e 3 AV bubnuorexa [JOK
ODOTIOHI SEMIIH. SaBHCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMoChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
a2 BHCHMOCTD aTMOCGepHOT bubmuorexa [JOK
JABIICHHA OT BLICOTBI Hal ypOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo teme "
AtmocdepHoe naBieHue"
ICTBHE oc a3a Ha
- Jle#icTBHE XKUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEH CUJIIBL, bubmuorexa [JOK

JEWCTBYIOIIEN HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



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

49

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

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

50

51

IImaBanue ten

Jlaboparopnas pabota
"KoHncTpynpoBaHnue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHOCTH"

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

52

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

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

53

Kontponbnas paboTa mo teme
«/laBneHue TBEPABIX TEN, KUIAKOCTEH
Y Ta30B»

54

Mexanuueckas padota

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

55

MomntHocts. EquHUIEI MOIITHOCTH

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

56

VYpoxk-uccienopanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
HOIBEME IO JIeCTHHUIE"

57

58

[Ipoctele MexaHu3MBI. Phryar.
PaBHOBecue cun Ha peiyare

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHUil paBHOBECHS

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pbIyara

59

60

61

Pemrenue 3agad mo teMe «Y CI0BUA
paBHOBECHUSI pblUara

Koaddumnuent nonesnoro necTpust
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

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

0.5

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

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

62

Mexannyeckas SHEpIusl.
Kunernueckas u noTeHaibHas
SHEPIUs

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

63

64

65

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPEEIICHHE
WU3MEHEHHNS KHHETUYECKON U
MOTEHIMATIBHON SHEPTUU IPU
CKaThIBAaHUHM TeJIa MO0 HAKJIOHHON
mockocTu"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

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

66

Peseprubrit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHuueckoe ABMKeHue"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ad4ee6

67

68

Peseprubrit ypok. Pabora ¢ Tekctamu
o teme "/laBnenue TBEPABIX T,
JKUJIKOCTEH U Ta30B"

PesepBHelit ypok. Pabora ¢ TekcTamu

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



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

1o teme "Pabora. MOIIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoabnsie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



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

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

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

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

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

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

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

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro aBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

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

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. I3MeHeHNne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKHA"
39 DNEeKTpUYECKUM TOK B MeTaJlJIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



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

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

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

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 yyacTka bubmnorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
Jlaboparopnas pabota
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



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

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_I:I)OCTI/I SHGKTpI/I‘IeCKOFO Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIEeKTPUIECKHUE 3apSIb.
54 3apsoKeHHbBIE TeJrI)a " UX ’ bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbHas pabota no teme
"DHEeKTPUUECKHE 3apsIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIH
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
57 VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



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

59

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpynpoBaHnue u usyueHue
paboTHI AJIeKTpOoABUTATENS "

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

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

63

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DNeKTPOCTaHIIUHU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOILHOM padoTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
sIBJICHUS "

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

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK



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

o teme "TemnoBele ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: 11/1 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBiIeHUS"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOIO bubnnorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ffO0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPAOTO TEJIA C bubmorexa HOK
.. — P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTEepHAIBHON TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpenIEHHON OChIO BpAIIEHUS.
MowmenT cuinsl. LlenTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnmnorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHUYeCcKOe JBUKEHUE bubnnorexa [JOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten"
KontpoasHas padbora mo reme
30 "Meszqu(:K(I))e IBHKEHUE bubmmorera TIOK
N | ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Tei
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [JOK



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

COXpaHEHUs UMITYJIbCa. YIIPYroe u
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunyeckas padoTa U MOIITHOCTb https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHON TOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 JlabopaTtopHas pabota «3ydueHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTnyecKkuil U py>KUHHBIA

MassTHUKHU



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

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

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

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTtopHas pabora «OnpeneneHue
9YacTOTHI U TIEpUOJIa KOJIeOaH i
MPYKUHHOTO MasiTHUKA)

JlabopartopHnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPU0JIa KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomosbHbIC 1
MONEPEYHBIE BOJIHbI

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

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

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

49

VYpok-koHpepenuus "Mexannueckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

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

[ToaroroBka K KOHTPOJIBLHOU paboTe MO

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

bubnunoreka LIOK



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

TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHusi U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o reme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHusl U BOJIHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHmne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemrenue 3a1au Ha onpeneneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Npupo/ia CBeTa.
61 CkopocTb cBeTa. BomHoBBIE CBOMCTBA brbmmorexa LTOK
p ) https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
64 [Ipenomnenue cera. 3aKkoH bubnmoreka [JOK



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

MPECIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONTHYECKUX CBETOBOIAX
JlabGopaTtopHas pabora "VccienoBanue
66 3aBHCHMOCTH YTIJla IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJla MaJIieHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300paxeHuit B TMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "Onpenenenue
70 (I)OKyf:)Horg paCCpTO}IHI/I}I " OII)'ITI/I‘ICCKOI‘/JI bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepenius "OnTudyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro ceera B CIIEKT.
72 OmeiTel Herorona. Croxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



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

Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CHICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [PSAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/ICHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnsitel Pe3epdopaa u turanerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atoMoM. KBauTsl. JIuneliyaroie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otormsr https://m.edsoo.ru/ffOclal4
84 Pemrenne 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenius "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsAI0BOI0 U MacCOBOTO
qucen

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

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agaud no reme "AnepHeie
peakuuu"

Peakiinu cunTe3a u AeneHusd siaep.
Ucrounuku sHeprun CosiHIla U 3BE31

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YEHUN HA KUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBnie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHbie paboThI 110 Kypcy
"B3anmonenicteue ten"

IToBTropenue, o6o0meHue. Pemenue
pacyeTHHIX M Ka4YECTBEHHBIX 33]1a4 110
teme "TemoBsle mpoiecch”

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

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

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3a/a4 10
teme "KIIJ] TennoBeIX apurareci'”

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Penenue

bu6nmoreka [IOK
97 pacUYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekrpoycTtaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JlabopaTopHbIe PabOTHI IO KYPC 1 1 bubnnorexa LHOK
" PATOPHKIE P | ey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHBI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MCXaHHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubnnorexa [TOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTropenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
snepHast gpusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., AkiinonepHoe obiectBo «M3aaTenscTBo «IIpocBemienue»

» dusuka: 8-i kacc: 0a30BbIM YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun U.
M., UBanos A. ., AkitnonepHoe o6mectBo «M3narenbctBo «IIpocBemieHue
» ®usuka: 9-i kiacc: 6a30BbI ypOBEeHb: YueOHUK, 9 kiacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKiinoHepHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

» Gdusuka: 7-i knacc: 6a30BbIf ypoBeHb: yueOHuK, 7 knacc/ [lepeimkun U.M.,
Nanos A.U., AkinonepHoe obiiectBo «M3narensctBo «IIpocBemienne»

» ®usuka: 8-i1 kacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kiacc/ [lepbimkun U.
M., UBanoB A. U., AkitnorepHoe o61ectBo «I3narenbctBo «IIpocBemeHuney
» ®dusuka: 9-i kacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun Y.
M., I'yrauk E. M., UBanos A. U., IlerpoBa M. A., AkimoHepHOE 0OIIECTBO
«M3parenscTBO «IIpocBemienne»

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru/subject/28/



https://resh.edu.ru/subject/28/
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