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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Duznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yUECHHS
bu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo ¢(usuke yuduThIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepurana
o rojaMm o0ydeHus (1o Kjaccam), mpejiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEp>KaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCs.

[TporpaMma mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOIUYECKOU
MNOMOIUIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMMsbl 0 y4eOHOMY IPEaMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoyiorued, actpoHOMUEeH ©  (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTUHY MM,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydyHOro MeToja
MO3HAHUA, TO €CTh CII0CO0A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna U3 THaBHBIX 3a7a4 (pU3MUecKkoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PaAaMOTHOCTH H
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHHUE
CIEIYIOIUMU KOMIIETEHTHOCTSIMHM, XapaKTEpHU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIJICI0BAHNUS,

e HHTEPHPETUPOBATH  JaHHBIE WM  MCIOJb30BaTh  HAyYHbIE
JI0Ka3aTesIbCTBA JIJISl OJTy4EeHHs BBIBOJIOB.

[lenmn wusyueHus GU3UKKM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
omnpenenensl B Konnenmuum npenogaBanust yudeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX opraHuzauusix Poccuiickoit ®Denepanmu, peanu3yroIIUX
OCHOBHBIE  00111€00pa3oBaTe/IbHbIe MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



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

IpHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOydYalolmuXcs K HaydHOMY
U3YYCHUIO TPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA B (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA,

pa3BUTHEC  TPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHI0 B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl MO (DU3WKE HA ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHS C
WCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOro COAEepKaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3HUKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATBHOM IeATEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKOIN HAYKH.

Ha uzydenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeneN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJel0).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHMUS



7abopaTopHbIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIIEPUMEHTATBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupopl. PU3HYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Quanueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOAY.
EcTtecTBeHHOHayuyHBId METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NIeCKUX SABJICHUN C TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue LEHbI AEHUS Kbl U3MEPUTENBHOTO IpUdopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpU MOMOIIM KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OOJibllie, YeM OO0Jblle BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBmxkenne yactul BemecTBa. CBfA3b CKOPOCTHM JBWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKUX) TeJl. B3auMOCBSA3b MEXIy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JTBUKECHHUS.



2. Habmonenue nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJIOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadmuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmnbITh 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBu:KeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUUM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHSI U CUJIA
TsokecTd. Ciila TSDKECTH Ha pyrux ranerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune cCKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HapaBJIEHHBIX MO OJHOM MPSIMOI.
Jlabopamopnwie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABWIKECHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKka TIo
HAKJIOHHOM ITUIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTshKeHHs (Aeopmanuu)
MPY>KUHBI OT MPUIIOKEHHOUN CHUJIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIICHUS M yBEIUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napaaokc. Coobuiaroniyecs: cocyabl. [ napaBinyeckue MeXaHUu3Mbl.

AtMocdepa 3emun u atmochepHoe naBieHue. [IpuUMHBI CyIIECTBOBAHUS
BO3MyIIHONW 000youkn 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U3MepeHus: aTMOCHEPHOTO 1aBJICHHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MJIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpyKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEICIIEHUE €€ TPY30NOABEMHOCTH.

Pa3zgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexXaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
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«3onoroe mnpaBwino» Mexanukd. KIIJ[ mnpocteix wMexanu3smoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KJIACC

Pa3znen 6. TermioBble siBJICHMS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO UM Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUe U CKaTheE.

Temneparypa. CBA3b TEMIIEPATYpPbl CO CKOPOCTBHIO TEIJIOBOTO JBHKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HW3MEHEHHUsS BHYTPEHHEH DJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buer TEIUIONEpEeAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3JIyUYCHHUE.

KonnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryloBoro Oananca. IlmaBiaenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTro
JTaBJICHUSI.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TermnoBbix apurareneit KIIJ[ TemmoBoro nBurartens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JTBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro pacupeHus Teul.

W3meHenue naBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaXkJIeHue Py COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B Oa/UTOHE MITIPHUIIA.

OnbITHl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B Ppe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanre siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIUITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTPUYECKHX 3apsaoB. B3aumopencraue
3apsOKEHHBIX  Tel. 3akoH KysloHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J1 OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY T€JIaMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYNEPHO3ULMHU MEKTPUIECKUX IT0JIEN (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locimengoBaTenbHOE W MApajuIeNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHua.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1oOJe  JJIEKTpUYECKOro Toka. [IpumeneHwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VcIonb30BaHUE >SJIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne snekTpoMarHuTHOM MHAYKIMH. IpaBuno Jlenna.
DIIEKTPOreHEePaTOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHU.

Hemoncmpauuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpORCTBO 1 JIEUCTBUE NEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLMS.
3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3aps0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKM TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIN pas3psm.
. 3MepeHune CuIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIECKOro HaPsHKEHUS! BOJIBTMETPOM.
. Peocrar u marazuH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKIWU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHHM €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnwie pabomul u onvimol.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

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

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA NPOBOAHUKH U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbl TOKA.

N3mepeHune u peryJmpoBaHue HANPSIKEHUSI.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

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

[IpoBepka mpaBwiia CIHOXKEHHUS HAIPSHKEHUH IIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI ATEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHne MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYILIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPH  UX
O0BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KaTyIIKe.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOl yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
WCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KITACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBHXKECHUH.

VYckopenue. PaBHOoyckopeHHOe mpsiMosinHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbIThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperunii 3akoH HproToHa.
[IpuHIMIT CyNEpPHIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

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

Nmvnynbec Tena. M3menenne mmmynbca. UMmysibe chiibl. 3aKOH COXPaHEHHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJIa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SJHeprus CxaTou npykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HalnroneHune MexaHMuecKoro JBUXKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHEHHE TyTe W TPACKTOPHI IBIWIKEHUS OJHOTO M TOTO Xe Tema
OTHOCHUTEIHHO Pa3HBIX TEJ OTCUETA.

W3mepenne CKoOpoCTH B YCKOPEHUS TTPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanre npu3HakoB PAaBHOYCKOPEHHOTO JIBHYKCHUS.

HaOmronenune aBuKeHUs Teia Mo OKPYKHOCTH.

HabmroneHne MexaHnIeCKUX SBICHHUM, TPOUCXO/ISIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPCHHOM JBWKCHUU
OTHOCHUTEJIbHO KaOHMHEeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Tejda M JICUCTBYIOIIECH Ha HETro
CHIIBI.

Habnronenue paBeHCTBA CHIT TTPH B3aMMOICHCTBUH TEJL.

M3meHeHune Beca Tena Mpu yCKOPEHHOM JIBUKCHUH.

[Tepenaya uMITyabca pu B3aUMOJECHCTBUH TEII.

[IpeoOpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHHE UMITYJIbCa TIPU HEYIIPYTOM B3aUMOJICHCTBHUMU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabmroneHune peakTHBHOTO ABUKCHHUSI.

CoxpaHeHre MEXaHHUUECKON PHEPTUH MPHU CBOOOTHOM Ia/ICHUH.
CoxpaHeHre MEXaHUYECKOM dHEPTUH TIPH ABIKCHUH Teja MO/ ICHCTBUEM
TIPY’>KUHEI.

Jlabopamopnwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyisi pa3roHa W JaJIbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSTCS Kak psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MIPOMEXKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YINPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXPaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTy1a. MatemMaTnyecKui U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnesle — koneOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
nonepeyHbie  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKISCHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHnue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pPE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHve dYacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEPUOIa KOJIEOAHUM MOJIBEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIEOAHUN MPYKHHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh NepuoAa  KoJeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

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

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHeIX BOdH. Illkana snekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimeol.

1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbIe IBJICHHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku ~— cBerta.  IIpsamonuHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBeTa. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcronb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnydeir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['1a3 kak omnTuhyeckass cucteMa. bIu3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoTona. CrokeHwue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop ydeit B coOuparoriei JIMH3e.

XO0J 1y4der B pacCEeUBAIOLIEH JIMH3E.

[Tonyuenne n300paskeHUI C TOMOIIBIO JTUH3.

[TpuHiun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKeHHUsI CBETOBOIO Jydya OT yria
NaJICHUs.

2. M3ydeHune xapakTEPUCTHK U300PAKECHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH yIJia MPEIOMIJIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIO».
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4. [lomydeHnue n300paxeHH ¢ TOMOIIBIO COOMPAIOILIEH JIUH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JINH3BI.

6. OMBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes
[[BETOBBIC (DPUIIHTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue v NorioeHne cBeta aroMoM. KBaHThI. JIMHeuaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sAnpa. Msoromsl. PannoaktrnBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX SIED.

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

Snepnas sHepretvka. JleMCTBHS pPaaMOaKTHBHBIX HW3JIIyYEHHHW HA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Peructpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POIYyKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IA0 I MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb MIPEAHA3HAYEH JI CUCTEMAaTU3aluu
u  0000mIeHWS TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJII MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke Ui 00yyaromuxcs,
BBIOPABIIINX ATOT yUYEOHBIN MpeMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeYnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMupyercs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOEHUE HAy4YHBIX METOJOB HCCJEIOBAHUS



SBJICHMA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHUS, penlaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIIMTIHATBHO AESTENBHOCTHBIN XapakTep AAaHHOTO paszjena pean3yeTcs
32 CYET TOro, 4TO OOydYaromIMecs BBIMOJIHSIIOT 3aJlaHusd, B KOTOPHIX UM
npeaaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWN pacro3HaBaTb W HAYyYHO OOBICHSTH
bu3nuecKkue SBICHUS B OKPYIKAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS PU3UYECKUX SIBJICHUI, B TOM
quCIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4YHbIC OCHOBBI Ham0OJIe€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTU, HAPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IMYHBIX UICTOUHUKOB
HSHEPIUM Ha OCHOBE 3aKOHA IPEBPAILICHUS] U COXPAHEHHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (UMK HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT cOopMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOMN
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B OOCYKJIE€HUU OOLIECTBEHHO3HAYMMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUMN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
Y4YE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOT0 NMO3HAHUA:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKHM KaK MOLIHOTO WHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHUE LEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX yCIIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTUUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcChid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpy>Karollel cpeibl, IUIAaHUPOBAHUS TOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmuMm K HM3MEHSIIOIMIMMCS YCJOBHUSIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aWMOJICUCTBUU TIPU BBINOJHEHUH HCCICIOBAHUN U
POEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPYTHX;

e - TIOBBIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - MOTPeOHOCTH B (OPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABJICHUSX;

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

e - IUIAHUPOBAHHME CBOETO0 pAa3BUTHUA B MNPHUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIISATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
o01mero o6pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICWCTBUS,  PETYJISTHBHBIC
YHUBEpCAIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBnle JJornueckue JelicTBUA:
e BBIABIAThP M XapaKTepU30BaTh CYIIECCTBEHHbIC TMPU3HAKKM OOBEKTOB
(ssBNIEHUN );



yCTaHaBJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JIJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JEIaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yYETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBarTe/ibCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MMO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY ILJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOATENHEHO (POPMYJIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUBUUCCKUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPENJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TMpPEICTaBICHUS
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AMarpaMMaMu, MTHOU TrpauKoi U MX KOMOMHALIUSIMHU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NelCTBHA:

B XO€ OOCYXIeHUsi y4yeOHOro Marepuania, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHUE 33JaYd M MOAJAep KaHHe
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapy>KUBaTh pa3IMune U CXOACTBO MO3UIINI;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISATH PE3YIbTAThI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
pobIeMBl;

NPUHUMAThH IIEJTM COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh POJIM, OOCYXKJaTh MPOLECCH U
pe3yIIbTaThl COBMECTHOM paboThl, 00001IIaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUSA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHMMOICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuUBEpPCAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBJIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalHUsX, TPEOYIOIUX
JUIS pelieHns (pU3nUecKux 3HaHUi;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, TPUHSATHE pELIEHUS B TpyMIe, NPUHATHE pElIeHUM
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM PElIeHUs (GU3HUECKON 3aaul WIIN
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIaracMble BAPUAHThI PELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHUS)  pe3yJIbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3MYecKOro UMCCIeJOBaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBUIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBHUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAay4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY IPYTroOro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICeHUH (PU3NUECKHUX 3a7a4 WK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHUSI BeulecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJIEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYecCKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JIBMIXKEHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBJCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, pblYaru B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BeJIUYUHBI (Macca, 00bEM, TJIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC
Tela, Cuja TpPeHus, AaBliecHHWe (TBEPAOTO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, TUICYO CHJIBI,
MOMEHT CHWJIbL, KO3(P(QUIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIMaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PUBMUYECKHH  CMBICT  HMCIOJIb3YeMbIX  BEIMYUH, UX
000O3HaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTMMH BEJIMYHMHAMM,
CTPOUTH IpaUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO XapakrTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiateh pacy€THbE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCJIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4YE€HHOM (PU3NUECKON BETUYMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEIIUTh NpPH MOMOLIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUMoTesy),  pa3inyaTh W HHTEPIPETUPOBATH
NOJlyYEHHBIH pe3ysibTaT, HAaXOJUTh OLIMOKM B XOJ€ OIbITA, JeiaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJIL: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYJ0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPsAMBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHM, MAcChl Tea,
o0béMa, CUJIBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BETMYUHBI OT
JIPYrol ¢ HCMOJIb30BAHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKCHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN COMPUKOCHOBEHMSI TEJ, CHUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIIOKCHHBIX TaOMUIl W TpaduKOB, JENaTh BBIBOJLI MO PE3yIbTaTam
UCCIIEIOBaHMS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MUIECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs CWIA, JCHCTByIOmas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHW3MOB), CIIEAys TPEIJTOKCHHOW WHCTPYKIUU: TIPHU
BBITIOJTHCHUH HW3MEPEHU CcOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
0o0opy10BaHUEM;

yKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB W TEXHUYCCKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJONPOBOAA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCIOJIB3YS 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEeH cpefie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HH(popMauuu B HWHrepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM ¥ TyTEM CPaBHECHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BaTh MPHU BBITTOJTHCHHH YYEOHBIX 3aJaHUN HAyYHO-TTOMYJIIPHYIO
JUTEPATypy  (PU3MUECKOTO  COJNEp)KaHMs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BrajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3yJbTaTaX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU H3TOM TPAMOTHO HCIOIB30BAThH



U3YUYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COMpPOBOXAAThH
BBICTYIUJICHUE NTPE3EHTALINEH;

IpU BBHINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIAJL B  JIEATEIHOCTh  [PYNINbl,  BBICTPAUBATh
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUUIECKOE MOJIEe, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE MOJIE;
paznuyuath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KaNWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, W3JIy4YEHHE),
AIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsI0B, JACUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKECHUE U KaNWULSIPHBIE SBJIICHUS B TIPHUPOJE,
KpUCTAJUTBI B mpupoje, uiznyudeHue CoJHIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJIeHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoroCOoB, pOJb MAarHUTHOTO TMOJIS JJIs KU3HU Ha
3emJie, MOJSIPHOE CHUSTHUE, PHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndeckue BeTUUHHBI (TeMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUYECTBO
TEIUIOThI, YJieJIbHAsl TEIJIOEMKOCTh BEIECTBA, VyJAEJNbHAs TeEIUioTa
TUIaBJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yIedbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPHUIIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUWE  BeElIeCTBa, paboTa W MOIIHOCTh
JIIEKTPUYECKOTO  TOKa), MpU ONHCAHMM MPaBUIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €OUHMIIBI
bu3nYeCKuX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMICTBa TeJ, (PU3MYECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IIOJIO)KCHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU ToJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalMi MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ Onopod Ha 1-2 W3y4EeHHBIX CBOWCTBA (PUBMUECKHUX SIBICHU,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3YS 3aKOHBI H
dopMyIibl, CBs3bIBaOIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a
yCJIOBUS 3aadyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI  peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEeoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NUECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HMOMOIIH
(Gu3NYECKUX METO/OB, HCIOJb3Yysl OMHCAHUE HCCIECIOBAHMS, BbIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOpPSIKA
IIPOBEJCHUSI UCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHUIO (PU3MYECKUX SIBJICHUM WU
buznyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh J1aBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MpU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrJIOMIAroIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPbl KUAKOCTH H
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alrs TEel W B3aWUMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yalIU3al¥si MArHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (POpMYJIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIHPOBATH BHIBOBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXXHOCTH BO3JyXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUH ¢ YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM  TMPSIMBIX  U3MEpPEHUU  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOro
CEUEHHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIENOBATEIIBHOIO M NApaJUIEIbHOIO  COEIMHEHUUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE€ TaOMUIl M TrpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHUS (PU3NYECKUX BEIMYMH (yZelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTIOIaTh MPaBUJIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paTOpHbIM
o0opy10BaHUEM;

XapaKTepU30BaTh TMPUHIUMBI JCUCTBUS HM3YyYECHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETP, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATEIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI AJIEKTPUUYECKUX
Hernen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpUMEpax)
NPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieueHus: 6€30MacHOCTU MPH O0paIleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 370POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKpY’KaIoLIeH cpee;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMAIUio, KOTOpas
SIBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTIOJIb30BaTh MPU BHINIOJHEHUN YUEOHBIX 3aJaHHil HAayYHO-TIOMYJISIPHYIO
JUTEpaTypy (QHU3UYECKOTO COACpXKaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAILIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJCp)KaHUsl, B TOM 4YHCJIE MyONWYHO TPEACTABIATH PE3YyIbTaThI
MPOEKTHON WJIM WCCIIEeNIOBATENIbCKON NEATEIBHOCTH, MPU STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXAATh BBICTYIUUICHUE MTPE3ECHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W UCCIEIOBAaHUA (PU3UIECKIX
MPOIECCOB pacHlpeeNiaTh OOS3aHHOCTH B TPYyNNEe B COOTBETCTBUU C
NOCTaBJICHHBIMU 33J]a4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3pemiaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kJacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsi, OTHOCUTEIBLHOCTh MEXaHWYECKOTO JBIXKEHUS, AchopMarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTh M MEPErpy3Ku, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK H YJIbTPa3BYK, JJICKTPOMATHUTHBIE BOJHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTb,
CIEKTPbl UCIYCKaHUS U TOTJIONIEHUs, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPaKCHHE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpy»XaroleM Mupe (B TOM 4Yucie (QU3NYeCKHe SIBICHHUS B MPUPOJIE:
NPWINBBI U OTJIUBHI, ABMKEHUE MIaHET COJTHEYHON CHUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO M PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE JIy4H, PAJUOAKTUBHOE H3TyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEI U (PU3MUYECKHUE SIBJICHUS, UCIIOJIb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HMIIYJbC TeNa, HMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIIbHAS SHEPIHUsl CXKATOU
NPY>KUHBbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEPHOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUEHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHUHY C JIPYTHMU BEIUYHMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBIEHUS M MPOLECCHI,
UCITIOJIb3Yysl 3aKOH COXPAHEHWs DHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCE



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarty pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3z 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBUE, BBISBISTH HEIOCTAIOIINE MM M30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE NIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3MYECKUX METO/OB, HCIONB3YysI OMHCAHWE WCCIIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE TPEIINONIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAaHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbloToHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomiei
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyJIMpPOBAThH BHIBOJII,

MPOBOJNTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaemss
CpeqHee 3HAaUYeHHE U3MepsAeMOoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENIbHOTO PUOOpa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TNPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeloMIEHHs OT YIia



NaJieHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPAThH
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢u3nyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NeiaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIEA0BAHNUS;

IPOBOJUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOHOTO MaJeHus, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cujia coOuparolmell JIMH3bl, paAUOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYE€HHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1ad0paTOPHBIM
o0opy10BaHUEM;

pasznuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHcKol, ¢oToanmnapar, OINTUYECKHUE CBETOBOJBI,
CHEKTPOCKOTN, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX TPUOOPOB M TEXHOJOTHUECKHX MPOIECCOB
IpU PEUICHUH YyYeOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoIel JIMH3E;
OPUBOJUTH  MpUMeEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 711 obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY KaloIlel cpejie;

OCYIIECTBJIATh TMOUCK WHpOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMPEENICeHUs] JOCTOBEPHOCTH IMOJYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTNOJHUTEIIBHBIX HUCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUN HAay4YHO-TIOMYJIIPHYIO
JUTEpaTypy  (QU3MYECKOTO COAEpXaHMs, CIPAaBOUYHbIE MAaTE€pHaIbI,
pecypcebl cetu MIHTepHeT, BiiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTaBIATh PE3yIbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMPU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapaT M3y4aeMoro paszfena (U3MKH U CONPOBOXKIATh
BBICTYIUIEHHE TMpEe3eHTaleil ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudpoBbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
Pa3nes 1.®Pu3uka u e€ posib B O3HAHMHN OKPY:KAKOIIEro MUpa
bubmuorexa [JOK
11 o - 2
VISHIEA © Haylka 0 TpHpoae https://m.edso00.ru/7f416194
bu6mmorexa [IOK
1.2 o 2 1
VISHHCCICHE BEMITTHHDL https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E 5 2 1
CTECTBEHHOHAYYHBI METO/ O3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazneny 6
Pasnen 2.1lepBoHavanbHbIe CBeAeHNSI 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 1
CTpoetine peliiecTsa https://m.eds00.ru/7f416194
59 JIBU>KeHUE U B3aUMOJICHICTBUE YaCTHI] 2 1 bu6mmorekxa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETAIHRLIC COCTOMINA BelieoTna https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pasnen 3./IBukeHune u B3aumoaeiicTeue e
bu6mmorekxa [IOK
A M
3 CXAMITICCKOT ABIIICHHE 3 https://m.eds00.ru/7f416194
3.2 Wueprus, Macca, TUIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

: .B 14 1 2
33 (ua. Bunkt cin https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Paznen 4./laByienne TBEPABIX TeJ, (KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TeJIaMU, )XUIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 flaprertne xiKoCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 ATMOCpEpHOC AaBICHHE 6 https://m.eds00.ru/7f416194
JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE bubnnoreka [JOK
4.4 7 2 3
B HHUX TEJIO https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nes 5.Pab6ora u MOIIHOCTh. JHeprus
bu6nmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
2 I1 1
> POCTRIE MEXQHHSMET > https://m.eds00.ru/7f416194
bubmuorexa [JOK
: M 4 1 1
53 exatreEcKat SHepri https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 12




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazjnen 1.TennoBble siBiaeHUsI
bubmuorexa [JOK
1.1 i 7
CTpocHHe 1 CBOHCTEA BelIeCTB https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CILIOBBIC HPOUECCH https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nes 2.2yieKTprYecKHe 1 MATHUTHBIC SIBJICHHSA
51 DNeKTpUUYeCcKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 II i i 2 2 7
OCTOAHHBIH STEKTPHACCIHH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SMEKTPOMATHHTHAS HHYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo paznueny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KVIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeEM nudpoBbIe
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1.Mexannyeckue siBJIeHHS
11 MexaHUYeCKOE ABUKCHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OIUCaHUs https://m.edso00.ru/7f41a4a6
bu6mmorexa [IOK
1.2 BsaumonericTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpPaHCHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2.Mexannuyeckue Koj1e0aHUsA U BOJIHbI
bu6mmoreka [JOK
2.1 Mexanundeckue Kosiaeda 7 3
RATMHACCIHE ROACham https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKHe BO .3 8 1 3
RATMHACCKHE BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3.2/1eKTPOMArHUTHOE 110JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE TOJIE U 6 9 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4.CBeToBbIE IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK




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

bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4. P 2
3 A3OACHHE HEN0TO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5.KBaHTOBbIE IBJICHUSA
bu6mmorexa [IOK
5.1 HcnyckaHue U MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SAnepHble peakuun / 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6.IloBTOpuTe1bHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOJE.
SBnenus npupoipl. Guzndeckue
SIBJICHUS

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHu4decKkue, TCIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIMUUHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IPU OMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaT4nKa
temnepatypsl"/CrapToBas
JTMarHOCTHKA

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayK{ U3Yy4aroT MPUPOJTY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NIecKux
SIBJIEHUU C IIOMOIILIO MOJIEIel
Ypok-uccnenosanue "IIposepka
TUIIOTE3bI: JAJIbHOCTH MOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM

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




OoJiblIIe, YeM OOJIbIlIe BBICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bubmuorexa [JOK

7 OKa3bIBAIOIIME JUCKPETHOE CTPOCHUE
a HUC JHCKp P https://m.edsoo.ru/ff09fe0a
BelecTBa
8 JIBrO>KeHUE YaCTHUII BEIICCTBA bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMNbITHI 11O
9 HaAOJIIOACHUIO TETIOBOTO PACIIUPEHUS
ra3oBy
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBs3b Mex1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco00EHHOCTH arperaTHbIX COCTOSTHUI
BOJbI
MexaHn4decKoe IBIKEHNUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p P P https://m.edsoo.ru/ff0a05c6
JBUKEHUE
bubmuorexa [JOK
13 CkopocTh. EQUHUIIBEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuyer myTH U BpeMeHU IBUKEHUS bubnnorexa LIOK
y P A https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIINH.
15 BSaIfMO elicTBue TeJ'IpKaK OpUYAHA bubmiorexa LOK
o p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer macchl bubnuorexa [JOK

U 00bEMA TENA IO €r0 IUIOTHOCTH

https://m.edsoo.ru/ff0a0fee




JlabopaTopHas pabora «OnpeneneHue

17 ILJIOTHOCTHU TBEPJIOTO TEJIA»
18 Pemenue 3amau mo teme "[InoTHOCTH bubmuorexa [JOK
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCHMOCTH PACTSKCHHS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBI»
21 SBnenune Tarorenus. Cuja TSHKECTH
CBsI3b MEXK]Ty CHJION TSKECTH U
22 Maccoi Tena. Bec Tena. Pemienune bubmorexa HOK
https://m.edsoo.ru/ff0al1778
3ajad4 1o teme "Cuia Tsokectn"
93 Cuia TsDKeCTH Ha APYTHX IJIaHeTaxX. bubnnoreka [JOK
Pu3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 Msmepenne cuit. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
Ciio)eHne IByX CHJI, HAPABIECHHBIX
26 10 OJTHOM TIPSIMOIA. bubmmorexa [JOK
. https://m.edsoo.ru/ff0ala70
PaBHOelcTBYIOIIASA CHIT
97 Pemenue 3amau mo reme
"PaBHOnelicTBYIOMIAs CHIT"
28 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSL. bubnuoreka [IOK

Tpenue B IpUpoae U TEXHUKE

https://m.edsoo.ru/ff0alb9c




JlaGopaTopHas paborta «3yuenue
3aBUCHMOCTH CHJIBI TPEHHS

bu6mmoreka [IOK

29 CKOJIbKEHHUS OT CHJIBI JABJICHUSA U https://m.edsoo.ru/ff0alccs
XapakTepa COMPUKACAIOIIUXCS
IMOBEPXHOCTEMN»

30 Pemenue 3amau Ha onpeencHue
PaBHOJICHCTBYIOIIEH CUITBI
Pemenue 3aga4d mo temam: «Bec

31 tena», «['paduueckoe nzodpakeHue bubnuorexa [JOK
cuy, «Cunel», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbHas padoTa no remam:
«MexaHn4yecKkoe JIBKEHHEY, «Macca,

32 IUIOTHOCTHY, «Bec Temay,
«I"'paduueckoe n3o0pakeHrne CHID»,
«Cumb»

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuoteka [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD

34 JaBJIEHUS Ta3a oT 00bEMa, bubmiorexa LOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBiaeHUs TBEPABIMU
35 TenpaMI/I, KHUJIKOCTSIMH B Ir)a3aMI/1. 3aKkoH bubmorexa HOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBieHue B )KMAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau mo teme «Jlapnenue B bubnuorexa [JOK

JKUIKOCTH U rase. 3akoH [lackamnsay»

https://m.edsoo.ru/ff0a2826




bu6mmoreka [IOK

38 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
39 r WYECKHH Mpece bubmiorexa LIOK
HApasst p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBon
JKUJIKOCTHBIN HAcOC
Atmocdepa 3emmu. [Ipudannbl
BaHUA BO3YIIHOMN
41 C}émeCTBO 3 3 o4 bubmuorexa [JOK
ODOTIOHI SEMIIH. SaBHCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTrOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Boznyxa. AtmocdepHoe gaBiieHne https://m.edsoo.ru/ff0azbsa
43 N3mepenne armocepHOTro 1aBIeHUS. bubnnoreka [JOK
Omnert Toppuuemu https://m.edsoo.ru/ff0a2da8
3 OCTh aTMOC(EPHOTO
44 ABHCHM b(IbHI; — bubmuorexa [JOK
FABIICHHA OT BRICOT 7l YPOBHE https://m.edsoo.ru/ff0a2fc4
MOopst
Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
45
JaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemrenue 3agad mo reMme
"ATMocdepHoe naBieHue"
HCTBHE JKUJIKOCTH U ra3a Ha
47 Aleiict A X T bubnmoreka [JOK
TTOTPYIKEHIOT B HIX TEITO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
J1a6 abora «OrmpenencHue
abopaTopHas pu T va JICTICHU 3 BuGmmorexa LOK
48 BBITAJIKUBAIOUIEH CUIIBI, IEUCTBYIOIEH

Ha TCJIO, MOTPY>KCHHOC B X KUIAKOCTbH»

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBHCHMOCTH Beca
TeJa B BOJE OT 00BbEMA MOTPYKEHHOM
B KHUJIKOCTh YaCTH TEJIa»

IlnaBanue Ten

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

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

o1

52

53

54

JlaGoparopHnas pabota
"KonctpyupoBanue apeomeTpa Wiu
KOHCTPYUPOBAHHE JIOJKU U
onpeseneHue e€ rpy30no LEMHOCTH"

Pemenue 3anay no temam: «IlnaBanue
cynoB. Bo3nyxormnaBanue»,
«/laBiIeHHE TBEPABIX TEIN, JKUIKOCTEH
U Ta30B»

Mexanudeckas pabora

Montaocts. EquHUIEI MONITHOCTH

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

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

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

55

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
noanéMe o jectauire"

[Ipocteie Mexanu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

KonTponbhas pabota no teme
«/laBieHue TBEpABIX TEN, KUAKOCTEN
u razoBy» / Beepoccuiickas
poBepouHas paboTa

58

Pabora ¢ TekcTamu o Teme
«JlaBnenue TBEPABIX TEN, KUIKOCTEH

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




59

60

1 ra3oBy» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTopHas pabora
«HccrenoBanue ycioBrii paBHOBECHS
pbryara»

Pemenue 3a1ay o teme «Y CJIOBUSA
PaBHOBECHS pbIUaray

0.5

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

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

61

KoaddurnmenT nmone3noro neicTBus
Mexanmu3ma. Jlaboparopuas pabora
«M3mepenne KIIJI HaknoHHOM
TUTOCKOCTIY

0.5

62

63

64

Pemenne 3ama4a no teme "Pabora,
MotrHocTh, KIT/I"

MexaHnueckasi JHEpIusl.
Kunernueckas 1 noTeHIHaIbHAs
JHEprus

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4c48

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEpUMEHT MO TEME
"OKCIIEpUMEHTAIBHOE ONPECIICHHE
WU3MEHEHUS KUHETUYEeCKOU 1
MOTEHIIMAJIbHON SHEPTHH NTPU
CKaThIBaHWM TeJa 110 HAKIIOHHOM
MJI0CKOCTH"

66

KonTponbhas pabota no teme
«PaboTa 1 MOIITHOCTb. DHEPTHUS»

67

PaGora ¢ Tekcramu o TeMe

bubmuoreka [JOK




"MexaHnueckoe IBrKenue"

. PaGora ¢ Tekcrtamu 1o teme "Pabora.

68
MomuHocTtb. DHeprus"”

‘ https://m.edsoo.ru/ff0a4ee6

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

68

12




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
OCHOBHBIE TOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Moaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KMHETHUECKOU TEOPUH
bu6mmoreka [IOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KallWJUTSIPHOCTb. 1 bubnuotexa [JOK
[ToBepxHOCTHOE HaATsKEHUE https://m.edso0.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaThue 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TeMIIepaTypsl CO
8 CKOPOCTBIO TETIOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bune! Tennonepenaun 1 bubnuoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTrueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabora

14 "UccnenoBanue siBICHUS bu6mmoreka [IOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiuei Boabl"
Pacuer koaudecTBa TEILIOTHI,

15 HEOOXOIMMOTO /I HarpeBaHUs Tea
Y BBIJICJISIEMOTO UM TIPH OXJIAKIECHUN

16 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
yAEIbHOU TEMJI0EMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuotexa [JOK
cropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUIMYECKHUX TEJ. Y IeIbHast bubnnorexa LIOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
YIEIbHOW TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHACHCALHSL. bubnuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nenpHas temiora bu6mmoreka [IOK




22

23

napooOpa3oBaHUs U KOHICHCAIHH.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS
0T aTMoc(epHOTO JTaBICHHUS

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEIBHON BJIAXKHOCTH BO3/1yxa"

Pemenue 3agau Ha onpeneneHue
BJIAYKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

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

24

25

26

[IpuHuuMIIBEl pabOTHI TEMIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHyTPEHHETO CTOPAHUSI
KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIN U 3aIUTa
OKpYKaroIleil cpebl

3aKOH COXpaHEHUs U MPEBPAILCHHS
SHEPTUH B TEIIOBBIX MpoIeccax

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

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBrie ABICHUS.
W3MmeHeHne arperaTHbIX COCTOSTHUM
BemecTna"

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

28

KonTponbhas pabota no teme
"Tennosele ABneHus. MI3MeHeHne
arperaTHeIX COCTOSIHMM BeniecTa'

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

29

30

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

VYpok-uccnenoBanue "IaeKTpU3aLusl
TeJl UHAYKUUEH U IIPU
COMPUKOCHOBEHUH"




BzaumopeiicTBue 3apssKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
39 HanpsikeHHOCTB AJIeKTPUYECKOro bubnmoreka [JOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TMOJIeH
Hocutenu snektpuyeckux 3apsios.
33 DneMeHTapHbIil 3apsa. CTpoeHue
aToMa
34 [IpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAaHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHM TOK, YCIOBHS €T0
36 cymecI;BOBaHI/m. I/ICT(})]‘IHI/IKI/I bubmmorera [TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JIecTBHSI DIIEKTPUUECKOTO TOKA bubnuorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO TOJI Ha TPOBOIHUKHU 1
U JUAJIEKTPUKA"
39 DJIEKTPUYECKUI TOK B METaJIaX, bubmuotexa [JOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1enb U €€ COCTaBHbIE
4acTH
Cuna toxka. JlabopaTopHas pabora
bu6mmoreka [IOK
41 "N3mepenue u peryiupoBaHue CUIIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DJIeKTPUYIECKOE HAMPSDKEHHUE.
BoasT™merp. JIabopaTtopHas pabota

bu6mmoreka [IOK

42 "N3mepenue u peryiupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpspKkeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopras padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOIO CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHUKA OT €T0 JIJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUYCeHUs U MaTepuana”
3aBHUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubamorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlabopaTopHas pabota
"NccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UIYIIETO Yepe3 pe3nucTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka

48 MpaBUJia CIOXKEHUS HAMPSIKEHUN TTPU 1 bubnmoreka [JOK
MOCIEN0BATEILHOM COCTMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IIpaBWJIa JJIs CUJIBI TOKA MIPU 1 bubnuoreka [IOK

napajjicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenne 3a1a4 Ha IPUMCEHCHUC

bu6mmoreka [IOK

50 3axkoHa OMa Ut pasiIngHoro
AA P https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyinsa-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Onpenenenne
52 a60TpI,1 I/III\)/IOIII}I;)OCTI/I 3JIeKTpI/IquK0r0 Brommozexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE LIENH U ITIOTPEOUTEN
53 3ﬂeKTTquec1<0ﬁ SHEPIUU B 6];I))IT Bubmzorexa LIOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanune
54 ITocTostHHEIE MAaTHUTEI, UX
B3alMOJIECHCTBHE
55 Ypok-uccnenosanue "M3yuenue bubnuoteka [JOK
MOJ€H MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoOe 1ojie. MarHuTHoOE I10J1e
56 3eMIIM U €ro 3HaYeHue JUIsd )KA3HU Ha Brbmmozexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOILHOM paboTe
10 TemMe "DIIEKTPUYECKHUE 3apsbl.
57 3apsKeHHBIE TEIA U UX Bubmzorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaencTBus. [10CTOSHHBII
AIEKTPUIECKNN TOK"
Kontponbras paboTa mo teme
"DeKTpUIecKHe 3apsiIbl.
P P bubnmnoreka [JOK
58 3apspKeHHBIC Tella U UX

B3auMoaecTBUA. I10CTOSIHHBIN
anekTpudeckuii Tok" / Beepoccuniickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

Pabora ¢ Texctamu 1o Teme
"[TocTosSTHHBIN 2JIEKTPUYECKHI TOK" /
Bcepoccuiickas npoBepouHas pabota

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

60

OmnsIT OpcTena. MarHuTHoe noJie
ANEKTPUYECKOr0 ToKka MaruutHoe
I10JIC KaTyYHIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

61

62

[TpumMeHeHne IeKTPOMarHuTOB B
texHuke. JJaboparopras pabora
"N3yuenue neiicTBUS MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSHHOTO
Toka. Mcrions3oBanue
ANEKTPOABUraTeNIed B TEXHUUECKUX
YCTPOWCTBAaX U HAa TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue u usyueHue
paloThI eKkTpoaBUrarTesns"”

0.5

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OmnbrTel @apasest. 3akoH
3HeKTpOMaFHHTHOﬁ HHAYKIOUU.
[IpaBuio Jlenna

64

Onexrporereparop. CrocoOsl
MTOJTYYEHUS AICKTPUIECKOI YHEPTHUH.
DJIEKTPOCTAaHIIUH Ha
BO300HOBIIIEMBIX NUCTOYHUKAX
SHEPTHH

65

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DIeKTPUYECKUe U
Mar"HuTHbIE SBICHUS"




KouTponbhas pabota no teme

66 "DJIEKTPUYECKHE U MATHUTHBIE 1 Bubmaorexa ITOK
p" https://m.edsoo.ru/ff0acb14

SIBIICHUS

67 Pabota c Tekctamu 1o Teme 1 bubmuorexa [JOK
"TemnoBble ABIeHUS" https://m.edsoo.ru/ff0accse
Pabora ¢ TekcTamu 1o Teme

68 " " 1

MarauTtHsIe ABICHUS
OBIHIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOT'PAMME




9 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
Jl:‘/_rl Tema ypoka Bcero Konrpoapusie  Ipakruteckue f/llj;:eﬂl/lﬂ 22[?;Ez§:;eeﬂbﬂble
padoThI padoThbI pecypebi

1 MexaHnueckoe JBUKECHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuoreka [{OK
MEXaHUYECKOTO IBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubmmoreka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIUHENHOE

4 nekeHue. CpeqHsst © MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO IBHKEHUSI. 1
I'padux ckopocTH
JlabopaTopHas pabota "OnpeneneHue

7 YCKOpEHHS Tena npu 1 1 bubnuoteka [JOK
PaBHOYCKOPEHHOM JABHIKEHUU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

8 CBoOomHoe nagenne teia. OIBITH 1
lanunes

9 PaBHOMeEpHOE ABMXEHUE TTO 1 bubnmoreka [JOK

okpyxHocTH. [lepuon u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas U yrioBas

CKOpPOCTH
10 LleHTpOoCTpEeMHUTELHOE YCKOPECHHE
1 IlepBeiit 3akoH Hprorona. Bextop bubmuoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6motreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEeHUE bubnnorexa [JOK
3axk0HOB HproToHa https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ynpyrocti. 3akon 'yka https://m.edsoi.I rOu/fanecaZ
16 Pemenwne 3anay mo teme «Cuna
YIPYTOCTH
17 JlaGopatopHas paborta «OnpeneneHue bubmmnoreka HOK
YKECTKOCTH IIPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmmnorexka HOK
18 Cina Tpetis https://m.edSO(])_.I ru/ffoaf738
19 Pemrenne 3amay mo reme «Cria but6mmorekxa [IOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue bubnmnoreka [JOK
K03 duULIeHTa TPEHUS CKOJBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3ampau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnworera LHOK
| https://m.edsoo.ru/ffOafb8e
TpPEHUS
99 Cuna TsKeCTH U 3aKOH BCEMHUPHOTO bubnuoreka [JOK

TATOTEHUSA. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "/IBrkeHue e

23 BOKPYT TPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no reme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBas kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuaibHON TOYKH.
AGCOIIOTHO TBEPAOE TETO.
26 PaBsHOBecue TBEPIOrO TENIA C Bubmiorexa OK
. P https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHOM OChIO BPAILICHUS.
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBecue MarepuabHON TOYKH.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOTO TENa ¢
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuisl. LeHnTp TspKecTH
28 Pemenue 3agau mo reme "MomeHT but6mmorexa [IOK
cunbl. LenTp Tspxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOM paboTe MO
29 TeMe "MexaHH4ecKoe ABHKEHNE bubmmorexa TIOK
. | ’ https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponbhas pabota no teme
30 "MexaHn4ecKoe IBIKEHIE bubmrorexa LHOK
N " ' https://m.edsoo.ru/ffOb06ec
B3aunmMonelicTBue TeI
31 Nmnynbe Tena. Umnynsc cuiibl. 3aKoH bubmuotexa [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYTO€ U
HEyIIPYroe B3auMOJECHCTBUE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ffOb07fa

bubnunoreka LIOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubnuoreka [{OK
34 Mexanuyeckas paboTa U MOITHOCTb https://m.edsoo.ru/Ffob0ag4
PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
35
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH Teja 110
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs3b 9HEPrUH U pabOTHI.
IloTenunanpHas HEprus
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKe
40 JlaGopatopHnas pabora «3yuenue bu6muoreka [JOK
3aKOHA COXPaHEHHs DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubmmorexa [JOK
BreinyxneHHbie koneOanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTu4ecKuil ¥ Npy>KUHHBIA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTU
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

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

46

Jlaboparopnas pabota «Onpenenenue
94acTOTHI U IeproJIa KoJeOaHmi
NPYKUHHOTO MasTHUKa»

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

47

Jlaboparopras pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHni
rpy3a, HOABEUIEHHOTO K HUTH, OT
MaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BOJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogonbHbIE 1
MOTIEPEYHBIE BOJTHBI

Vpok-koH(DpepeHus "MexaHnueckue
p p

BOJIHBI B TBEPJIOM TEJIE.
CelicMuyecKre BOJTHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

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

51

VYpok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI PE30HAHC
Ypok-koHpepeHus "YapTpa3Byk u
nHOPa3BYK B IPUPOJIE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM pabOTE MO

but6mmoreka [IOK




Teme "3aKOHbI COXpPaHEHMUSI.
Mexannyeckue Koyie0aHus ¥ BOJTHBI"

KonTponbhas pabota no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKOHbI COXpaHeHUs. MeXaHHn4ecKue
KoJieOaHUs U BOJTHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNEeKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "Lkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 3J1€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
Ypok-uccnenosanue "N3yuenue
. bubmuoreka [IOK
59 CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJTHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.
61 Cko OI():TI) cBeTa BOJ’III-:OII:LIG CBOWCTBa bubmmorexa [JOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [IOK
pacnpoctp ' https://m.edsoo.ru/ffOb3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemenne 3aa4 Ha MpUMEHEHNE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuoreka [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ffOb3aea

65 Hcnonb30BaHre NOTHOTO BHYTPEHHETO ]t?tptlfsj'I/P/Irsz(;(:)(])lr(jlllffObBCSC
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas pabota "Hccrienoanue
66 3aBUCHMOCTH YTJIa TIPEITIOMIICHUS
CBETOBOTO JIy4a OT yIJIa aJCHHS Ha
rpanuiie "Bo3ayx-crekio""
Ypok-koHpepernus "Vcnoas3oBaHue
67 MTOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b"
68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoeHne N300paKeHMUH B TMH3AX bubmorexa [IOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Ornpenenenue
70 (OKYCHOTO pacCTOSIHUS U olzmxlqecxoﬁ bubmorexa LOK
CHTBI coBUpatomel MHH3b" https://m.edso0.ru/ff0b4206
71 Ypok-koHpepeHmus "OnTudeckue bubnnoreka [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexror
3penus. Kak coxpanurts 3penue"
Paznoxenne 6em0ro cBeTa B CIIEKTP.
72 OnbiTel HetoToHa. Criokenue bubnuoreka [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ffOc0f4c




JlaGopaTopHas padota "OMBITHI 11O
pas3ioKeHuIo O6eJI0ro CBeTa B CIEKTP U

75 BOCIPHATHUIO 1[BETA MPEIMETOB IIPU UX bubmorexa LOK
P 1 pedt P https://m.edsoo.ru/ffOcOe2a
HaOJII0OCHNH Yepe3 BETOBbIC
¢bubTper"
VYpoxk-npaktukym "BoiHOBBIE
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus’”
77 Omnpitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanue u morjoiieHne cBera
79 aromoM. KBaHTbl. JInHeiuateie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CHIEKTPBI
80 Ypoxk-nipaktukym "Habmonenue bubmuoteka [IOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTB U €€ BUJIBI brbmmorexa LTOK
A A https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siapa. Hykinonnast bubmuoreka [IOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuoreka [JOK
H3oTonsl https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo Teme: bubnunorexa LIOK
"PapnoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon moypacmnana
VYpok-koHpepenus "PagnoakTuBHbIE
P Geperu 8 bubmuorexa [{OK
86 M3JIyYEHUS B IPUPOIE, METUIIHHE,

TeXHukKe"

https://m.edsoo.ru/ff0c2126




87

88

SnepHble peakuuu. 3aKOHbI
COXpaHEHUs 3apsiIOBOTO U MacCOBOTO
YHCel

DHeprus CBI3U aTOMHBIX sijiep. CBs3b
MAacChl U YJHEPTUH

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3anau no reme "Snepueie
peaxkuun"

90

91

92

93

Peakuuu cunTe3a u eneHus suep.
Nctounuku sHeprun ConHua u 3837
Ypok-koudepenuus "Anepuas
sHepreTHka. JlefcTBus
PaZOaKTUBHBIX U3ITyUYEHUN Ha KUBBIC
opraHu3msI"

[TonroToBka K KOHTPOJIBHOU paboOTe MO
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanTtoBbI€ siBneHuA"

KonTponbhas padota no teme
"DIIeKTPOMAarHUTHOE TOJIE.
ONEKTPOMarHUTHHIE BOJIHBI.
KBanToBbI€ siBneHNA"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c1e88

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

94

[ToBTOpenue, o6o0IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"BzanMopaencrBue Tea"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenune
paC'-IeTHI)IX 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TemnoBsie npouecch”

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

96

IToBTropenue, o6o0menue. Pemenne

bubnunoreka LIOK




pacyeTHBIX M KaYECTBEHHBIX 3aa4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunorexa LIOK
97 pacyeTHBIX M KAYECTBEHHBIX 3a7a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ anekTpoycranoBok"
[ToBTOpenue, o6o0mIEHNE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 Bubmiorexa HOK
" PATOPHbIC P | ypey https://m.edso0.ru/ff0c2¢52
CBETOBBIE SIBIIEHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTAMH 110 TeMe "3aKOHEI 1 Bubmiorexa OK
" https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Konebanus u 1 Bubmiorexa HOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o606meHue. Pabora ¢
101 TCKCTaII:/II/I 10 TEME 'L'HCBCTOBI:IG 1 bubnmorexa HOK
| https://m.edsoo.ru/ff0c3044
SBIICHUSA
[ToBTOpenue, o6o6menue. Padora ¢
102 Tekctamu 1o TeMe "KBanTosasg u 1
anepHas Gpusmnka"
OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME




IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA MO0 OMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/ISI/I‘ICCKO€ SIBJICHUC

pacrio3HaBaTh IPOSIBIICHHME M3YYCHHbIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBLACIATDH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GUZUUYECKUX SIBJICHUI

1.4

ONKCHIBaTh H3YYCHHBIE CBOHCTBA Tel M (U3HUYECKHE SIBJICHMUS,
UCTONb3ysd (U3NYECKHe BEIMYUHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI MCIONb3YEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AUHULIBI (PU3MUECKUX BEITHMUUH, HAXOIUTH (OPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTUMHU
BEIMYMHAMHU, CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEJIMYUH

1.5

XapaKTCpU30oBaTh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucChiBaTb €ro MareéMaTudccCKocC

BBIPAKECHHE

1.6

O0BACHATH (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbBIABIATh TNPUYMHHO-CIICIACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYyeckux IaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOWCTBA (PU3MUYECKUX SBJICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a1aud B 1 — 2 nelCcTBUSI, UCIIONb3Ysl 3aKOHBI U




(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHE BETMYUHBI: HA OCHOBE aHAIM3a
yCIOBMsSL 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckre BeITUUUHBI B (YOPMYJIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOUMBIE JUIsl PEILIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTH MOTYYSCHHON (PU3UUYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH ITOMOIIU
bu3NYECKUX METOJOB, B OINHMCAHUU HCCIECJOBAaHUS  BBIICISTH
MIPOBEPSAEMOE MPEAIIOI0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYEHHBIH pe3ylbTaT, HaXOAUTb OIIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
dbuznyeckux  CBOMCTB  Tel:  (QOpMyIUpOBaTh  MPOBEPSEMBIC
OPEINONIoKEHUs,, CcOoOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3aNMKCHIBATH MOKAa3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NYECKOU
BEIIMYUHBI OT JPYrol C UCIONb30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUM Y4E€OHOrO HCCIEIOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYS IPEAIOKECHHOMY IUIAHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOJIUI U TpadHKOB, €JIaTh BBIBObBI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAys
HpCHHO)KCHHOﬁ HHCTPYKIUU: IIPU BBIITOJHCHUN I/I3MCpCHHﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUEC HCKOMOM

BCJINYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3blBaTh MPUHIMNBI  JEHCTBUS OpUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTEpU30BaTb IPUHLMIIBI JEUCTBUS HM3YyYEHHBIX
npUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIbIO MX OIMCaHUS,
UCTONB3ysd 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NOPUBOAUTH TNPHUMEPHl (HAXOAUTH HMH(POPMAIMIO O MpHUMEpax)
NPaKTUYECKOTO UCTOIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpefie

1.16

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoCcOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W TMYTEM CpPAaBHEHHS Pa3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTopas SBJSETCS NMPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
CoJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yibTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIB30BaTh HM3YyYEHHBIM IOHATUHHBIN amnmapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBINIOJHEHUH yU€OHBIX MMPOEKTOB U UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IpYIIEe B COOTBETCTBUHU C MOCTaBJICHHBIMHU 3a/1a4aMH,
CJIEINTHh 32 BBIIIOJIHEHUEM IUIAHA JIEUCTBUHM, aJICKBATHO OLICHHWBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYNINbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAs MHEHHE

OKPY>KaIOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh ITOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (PHU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILLIECTBEHHbIE CBOICTBa (MTpU3HAKU) GUZUYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBbIE CBOMCTBA Tl M (PU3MUECKUE SBIEHUS,
UCTIONB3ysd (U3MYECKHE BEIMYMHBI, TNPH ONHCAHWUU TPABUIIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (hOPMYJIHI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYUMHY C JpyTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TPAKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YeHHBIX CBOICTBa

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (bI/I3I/I‘leCKI/IX 3dKOHa UJIK 3aKOHOMCEPHOCTHU

pemiath pacyéTHble 3alaud B 2 — 3 NEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIbl, CBS3BIBAIONINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX IS pelIeHMs] 3a7aud, BHIOMpATh 3aKOHBI U  (POPMYJIBI,
HEOOXOMUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€Thl M CPABHUBATH
MOJIydeHHOE 3HadeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUMCAHUEC UCCIICAOBAaHM, BBIACIIATD
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKa

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

1.9

NPOBOANUTH OMNBITHl 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaThb  MpOBEpsieMble

MPENIONIOKeHNUs, coOupaThb  YCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIbI

1.10

BBITIOJIHATH MPSMbIE HM3MEPEHUsI C HCIOJIb30BAHHEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHTAThI

U3MEpPEHU ¢ yI€TOM 3aJaHHOHN a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

OPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYrOM C HCIOJB30BAHUEM MPSAMBIX H3MEPCHUMN:
IUIAHUPOBATh HCCJIEOBaHUE, COOMpATh YCTAaHOBKY U BBINOJHATH
U3MEpeHus, ciexys  IpeUIOKEHHOMY  IJIaHy, (puKcupoBaTh
pe3yJIbTaThl MOJIyYEHHON 3aBUCUMOCTU B BUJE TaOJULl U TpauKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IPENJOKEHHOM HWHCTPYKLUMH, W BBIUUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUSA, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOphI IO CXeMaM M CXEMaTUYHbIM PUCYHKaM, COCTaBIISITh CXEMBI
JJIEKTPUYECKUX LENeld C IOCICAOBATEIBHBIM W IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOT0 UCIIOIb30BaHUS (U3NYECKUX 3HAHUN B TTOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IMOBCACHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYyTEM CpAaBHEHUS
JOTIOJTHUTENBHBIX HCTOYHUKOB BBLACTATH HH(POPMALHUIO, KOTOpas

SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCMOJb30BaTh TPU  BBIMOJHEHUM YYEOHBIX 3aJaHWil  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (PU3UYECKOTO COJepKaHUs, CIPaBOYHBIC
MaTepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJHMYHO MPEJCTaBIATh PE3yJbTAThI
NPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3EHTALUEN

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBINOJHEHUM Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesiesTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTb  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb IPYIIBbl, BBICTPAUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pas3inyaTth SABJICHUA MO0 OMHCAHHUIO HUX XapPaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘-IGCKOC SBJICHUC
pacno3HaBaTb MPOABICHHUEC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarlumeM MHUpe, B TOM YUCIIC (1)I/ISI/ILIeCKI/Ie SBJICHUSA B IPHUPOAC,

npu 5TOM NEPCBOAUTH IMPAKTHYCCKYIO 3a71a4y B yqe6Hy10, BBIACIIATD

CyILLIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBJICHUN

14

ONKCHIBATh HW3YyYECHHBIC CBOWCTBA Tell W (PHU3MUECKUE SBICHUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, INPH OMHCAHUU TMPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YEMBIX  BEIHYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BETMUUH, HAXOIUTH (hOPMYJIHI,

CBSA3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYMHY C JIPYTUMHU




1.5

BEIMYMHAMHU, CTPOUTH  TpapUKUd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATh CBOMCTBa TCI, (1)I/ISI/II‘IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3aIuchiBaTb €ro MareéMaTu4dcCKoOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JOrMyYecKux LIaroB ¢ IMOMOIIbIO 2 — 3 HU3yueHHBIX CBOICTBa

bu3nUeCKuX SIBICHUH, GPU3NICCKUX 3aKOHA FITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3afadyd (OmUparoImuecs Ha cucteMy u3 2 — 3
YpaBHEHMI), HCHONb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOIIME MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH PACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIy4E€HHOT0 3HAa4Y€HUS (PU3HUECKON BEIUUUHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yyd ONMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBEPACMOC TPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIAaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTAaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHUs, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (OPMYIUPOBATH BHIBOJIBI

1.10

1.11

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
OmpesieNisis CpeAHee 3HAuYeHHE H3MepseMOil BeanuuHbI ((POKycHOe
paccTostHue coOuparomeid JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DU3WYECKHX BEIMYUH C
UCTIONIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIAaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH pE3yIbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BHUJC Ta6J'II/IHI/I




Fpa(bI/IKOB, ACJIaTh BbIBOJABI 11O PE3yJIbTaTaM UCCICOAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHUsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clenys MpeaJoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAJIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3zomacHOcTH TMpH  pabore ¢

1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH NCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPHHLIUIBI JCHCTBHS HW3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HMX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUH U HEoOXoauMble

¢uznyecKkrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, MU3MEPUTENBHBIX npubopoB u
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-TIPAaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOTO UCIIONIb30BaHUS (DPU3UUYECKUX 3HAHUN B TTOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIUU (PU3UUECKOTO COJAEPKAHUS B CETH
WuTepHer, caMocTOSTeNbHO (OpPMYJIHpYsT IOMCKOBBIM  3aIpoc,
HAaXOAWTh IyTH  OMNpENeJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BAaTh IPH  BBHIMOJIHEHMHM Y4YEeOHBIX 3a/JaHuil  Hay4dHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIC
MaTepuansl, pecypchl ceth MHTepHeTr; Biazers  npuémMamu

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUKA U3 OJHON




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (HU3UUECKOrO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HITU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN annapar u3y4aeMoro paszeia
(GU3UKH U CONPOBOXKIATh BBICTYIUICHHE IIpEe3eHTAalUe C y4éTom

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUHN Y4YEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpenesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTb  €ro, aJeKBATHO  OLEHUBATh
COOCTBEHHBIM BKJIaJ, B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTb

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
@usnyeckue SIBICHUA: MEXaHMUYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnyeckue BenuuyuHbl. M3Mepenune  usmueckux
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcTtecTBeHHOHAyuyHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAay4HOI'O BOIIPOCA, BBIABM)KCHHE THIIOTE3,
AKCIIEPUMEHT MO0 MPOBEpPKE THIOTE3, OOBSICHEHHE

Ha6n}0naeM0ro SABJICHUSA
Onucanue (I)I/IBI/ILICCKI/IX SIBIICHUI C HOMOIIIBIO MOAEIEH

[TpakTiueckue paboThI:

H#H#Par###113MepeHne paccTosHUI.
#H##Par###13mepenue 00bEMa KUAKOCTH M TBEPAOTO
Tena.

#H##Par###OnpeneneHue pa3MepoB MallbIX Tell.
###Par#t#13mepenne  TemmepaTypsl TPH  [TOMOIIA

AKUJKOCTHOTO TEPMOMETPA U TaTYUKA TEMIIEPATypPbl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

###Par#H#CTpoeHne BelecTBa: aTOMbI U MOJIEKYJIbI, UX
pasmepel.  OmBITB,  JIOKa3bIBAIOLINE  JTUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi##Par###]lpikenne  vactuir  BemectBa.  CBSA3b
CKOPOCTH  JBWJKEHHS  YacTUIl C  TEMIepaTypou.

BbpoyHnoBckoe nmxenue, nuddysus

2.3

B3anmoaeiicTBre YacTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




##H#Par#H# ArperaTHple COCTOSTHUSI BEIIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.

2.4 B3anmocCBA3bp MEXKy CBOMCTBAMHU BEILIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSX M HUX aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 OCO0EHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue paboOTHI:
#H##Par###0nenka quaMeTrpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHueM (Gotorpaduii).

2.6 #HAPar###OneITEL 110 HAONIONEHHWIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
H#HAH#Par#H#OnbITEL 10 OOHAPYXKEHUIO JIEHCTBUS CHII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JIBU)KECHHE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBIKCHHE
#H##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHHUU. Pacdy€r myTu U BpeMeHU
JIBIDKCHUSI
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneiicTBue
3.3 TeN Kak MpPUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TeEl.
Macca kak Mepa HHEpTHOCTH Teja
34 #H#Par### Inoraocts BemecTBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIlecTBa
3.5 Cuiia KaK XapaKTepUCTHKA B3aUMOIEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIBIO JUHAMOMETpPA
3.7 ###HPar#Ht#ABnenne TsaroteHus u cuia Tsokectu. Cuma
' TSKECTH Ha JpYrux maHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHE IOKOSI.
' Tpenue B mpUpoae U TEXHUKE
3.9 ###Par#H#CnoxeHre Ccuj, HANpaBICHHBIX [0 OJIHOM
' npsMoii. PaBHoielicTBYIO1IAsT CUIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OmnpeneneHne CKOPOCTH  PABHOMEPHOI'O  JIBMIKEHUS
(wrapuka B JKMJKOCTH, MOJEJIU  3JIEKTPUYECKOrO
aBTomMoOmIIT W Tak panee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIBXKEHUs Opycka WIM UIapuKa [0
HAaKJIOHHOM  IulocKocTH. OnpeneneHue  IIOTHOCTH
TBEPJIOrO Tela. OnblITHI, JI€MOHCTPHUPYIOILHE
3aBUCUMOCTh PACTSDKEHUS (nedopmanyu) IpyXKUHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBHCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHUS OT Beca Tela U

XapakKTepa COIMPHUKaCarOIUXCs HOBCpXHOCTeﬁ

dusnuecKkue SBICHUS B IPUPOAE: IIPUMEPHI ABWKECHUS C
Pa3IMYHBIMM CKOPOCTSIMU B KMBOW W HEXHUBOU IPUPOJE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texnudeckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

[aBnenue TBEpaoro tena. CrnocoObl yMEHbIIEHUS U

1 YBEIMYEHUS JaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a oT 00bEMa,
' TEMIIEPATYPhI
43 [lepenava naByieHust TBEPIABIMH TEIAMH, KUIAKOCTIMU U
' razamiu. 3akoH [lackans. [TneBMaTHUeCKHe MaITMHBI
3aBUCHUMOCTh  JAaBJICHHUS JKUJKOCTH OT TJIyOWHBIL.
4.4 IMuapocratndeckuit mapagokc. CooOIIArOITHECS COCYIBI.
['unpaBnuueckrue MeXaHU3Mbl
AtMocdepa 3emnu u armochepHoe naBieHue. [IpudarHb
45 CyIIECTBOBaHUSI BO3AYIIHOW 00010ukm 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABICHUS OT
BBICOTBI HAJ] YPOBHEM MODS
16 W3mepenne armocdepHoro mpaeneHus. [lpubopsl s
' U3MepeHus aTMOC(HEpPHOro AaBJICHUS
[eiicTBue XUAKOCTH M Ta3a HA NOTPYKEHHOE B HHUX
4.7 Teno. BelTankuparomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue Ten. Bo3ayxomnaBanue




4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT
00béMa TOTrpYKEHHOH B IKHMJIKOCTb YacTH Tela.
OnpeneneHne BbITAIKUBAOLIEH CUJIbI, JEHCTBYIOIICH Ha
Teno,  NOrpy>k€HHOE B  JKMAKOCThb.  [IpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CWJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TEJa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMmeTrpa 15 R)0%
KOHCTPYMPOBAaHHE  JIOAKM M  OHpeAelieHHe €€

rPy30MOABEMHOCTH

4.10

du3nueckue SABJICHUS B mnpupoae: BIIMAHHUC
aTMOC(i)epHOFO JaBJICHHA Ha JKUBOM OpraHu3Mm, IJIaBaHHUC

pBIO

411

Texnudeckue ycTpoicTBa: COOOINAIOIIUECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT'UA

5.1 Mexanudeckas pabora
5.2 MexaHuueckas MOIIHOCTh
£ 3 [IpocTbie MeXaHW3MBI: pblyar, OJOK, HaKJIOHHAs
. II0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [TpuMeHeHMe TpaBUIIa paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBuio»  MexaHuku.  Koadpdurment
9.5 M0JIE3HOTO nercTBus MEXaHU3MOB. [Ipocteie
MEXaHU3MbI B ObITY U TEXHUKE
5.6 [ToreHmanpHas SHEPTrUM TeJa, MOJHIATOrO HaJ 3eMIEN
5.7 Kunernueckas sneprus
58 [TomHast MexaHWUYeCcKas PHEPTUs. 3aKOH HM3MEHEHHS U
' COXpaHEHHSI MEXaHUYECKOH SHEPruH
5.9 [TpakTuyeckue paboOTHI:




#HH#Par###Onpenenenne  pabOThl CUJIBI TPEHUS TpU
pPaBHOMEpPHOM JBM)KCHHM Tella IO TOPU3OHTAIBbHOMI
nosepxHoctu. MccnenoBaHue ycioBHMl paBHOBeCHUs
peryara. HMsamepenue KIIJI HakIoOHHON IJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBA: pblyar, TMOJABUXHBIA U
5.11 HETOABMKHBIN OJIOKM, HAaKJIOHHAS! TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI COJleP:KAHUS
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
6.1 TEOpUU CTPOEHMs BemecTBa. Macca M pa3Mmepbl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOUIME  OCHOBHBIE
M0JIOKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOIO U ra3o00pa3HOro
6.2 cocrosiHuil BemectBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHHEe CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TN
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKHHETHUECKON
TEOpUn
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue U cxaTue
6.6 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIUIOBOTO IBUKEHUS YaCTHULL
6.7 BuyTtpenssist sneprusi. CriocoObl H3MEHEHHs BHYTPEHHEH
' SHEPIUuu: TerIonepeaua U CoBepiieHue padoThl
6.8 Bupael Tennonepenauu: TEMIONPOBOJHOCTh, KOHBEKIUS,




H3JIly4yeHue

KomnuectBo  Temmorel. VYaenbHasd — TEIIOEMKOCTDH

6.9
BELIECTBA
TemnmooOMeH u TemIOBO€ paBHOBECHE. YpaBHEHHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNUE KPUCTAUINYECKUX BEILIECTB.
. VY ienpHas TEroTa niaBJIeHUs
[TapooOpazoBanue u  KoHJeHcanus.  Mcmapenue.
6.10 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHHS.
. 3aBUCUMOCTbh TEMIIEpPATypbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CrOPAHUs
[Mpuanumel  paboTel  TeruioBbiX — aurarenci  KI1J]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeld U 3alluTa
OKpPY’KaloIllen cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETUIOBBIX
6.16
mporueccax
[IpakTudeckue pabOTHI:
#HHPar##H#ONbITE 0 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJICKYJISIPHOTO MPUTSKEHUS.
#H#HPar#H###OnbITEI  TIO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBApPEHHOM COJIM WM caxapa.
#H#H#Par###OnbITEL 10 HAONIOACHHWIO  TEIJIOBOTO
6.17 pacIIMpEeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue NaBlieHUs] BO3aAyxa B OajuioHE
IITIPHUTIA.

H#HHH#Par###OnbITEI, IEMOHCTPUPYIONIME 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HarpeBaHHs WU
OXJIXKICHHS.

#H##Par###1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN




6.18

TpyOKe OT TeMIeparyphbl.

#i#Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEpPrHU TeNa B pPe3ysbTaTe TeIUlonepeaadyd U padOThI
BHEITHUX CHIL.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA WIpH
CMCIIMBAHUU XOJIOJHOM U TOPSYCH BOJIBL.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJIYYCHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IIHITUHIPOM.

#H##Par#H#Onpenenenue  yIenbHOH — TEMIIOEMKOCTHU
BEIIIECTBA.

#HH##Par####lccnenoBanue mpoiecca UCIapeHus.
###Par#H##OnpeneneHue OTHOCUTENIBHOM — BIaKHOCTH
BO3/IyXa.

#H##Par#H#Onpenenenue yaeabHOM TEIUIOTHI IJIaBJICHUS
JBJA.

Ouznyeckue SBICHUS B TMPHUPOJAE: TMOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIpPHBIE SBIEHUS B TPHUPOJE,
KpUCTAJUTBI B TIpupoe, u3nydeHue CoiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCTa.

6.19

TexHu4eckue  yCTpOWCTBA:  KalWJUIAPBI, MPUMEPHI
HCIIONb30BAHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpbI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTATCJIb BHYTPCHHETO CrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumopeiictBue 3apsokeHHbIX  Tell.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TN OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIAMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3IEKTPUYECKOTO

nons. lIpyHOUnD Cyneprno3unuu 3IEKTPUYECKUX I0JIeH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
- DJIEKTPpUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHMUS
' 3JIEKTPUUYECKOTO TOKA. ICTOUHUKYN OCTOSIHHOTO TOKA
JeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
- Onektpuueckass nenb. Cuna ToKa. ODJIEKTPUUYECKOE
' HarpspDKEHUe
29 ConpoTuBieHue MIPOBOJIHUKA. VY aensHoe
' COTIPOTHUBIICHUE BEILIECTBA
7.10 3akoH Oma a1 yyacTka uenu
[TocnenoBarenbHOE W THapajlIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenna
213 DONeKTpUuecKkue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossHHbIE MarHuTHl. B3amMoaencTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarauTtHoe mone. MaruutHoe moje 3eMIIM U €ro
7.15
3HaUeHHe I )KU3HU Ha 3eMIie
216 OmneiT Dpcrena. MarHuTHOE MOJE IEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBU€ MarHMUTHOTO TOJIE HA MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TIOCTOSSHHOTO TOKa. VMcmons3oBaHme
. 3JIEKTPOJIBUTATENICN B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHcIopTe
7.18 Omnbitel @apazges.  SIBneHuMe  AJIEKTPOMArHUTHOM




naaykuuu. [Ipasuno Jlenna

DIEeKTPOTreHepaTop. CnocoObl MOJTyYEHUSs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUH

[IpakTuueckue padbOTHI:

OneITH 10 HAOTIOJCHHUIO SJEKTPU3AIUHN T HHIYKITUEH

Y TIPU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJIHHUKY M TUNJICKTPUKH.

COopka u mpoBepka pabOTBI dSJICKTPUUSCKON IeNu

IIOCTOSIHHOT'O TOKA.

N3mepenue u peryiupoBaHue CUJIbl TOKA.

N3mepenue u perymupoBaHUe HAMIPSIKCHHSI.

HccnemoBanne 3aBUHCUMOCTH CHITBI TOKA, MAYIIETO Yepe3

PE3UCTOP, OT CONMPOTHBIICHHUS PE3UCTOPA M HANPSHKCHUS

Ha PEe3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, IO/ MTONIEPEYHOTr0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwiia CJHOXEHUS HANpsHKEHUM  NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX pPE3HCTOpPOB.
[IpoBepka mpaBuiia Asi CHJIbI TOKa MpPU HapaiieIbHOM
coeMHEHUN  pe3uctopoB.  OmpeneneHne  pabOThI
JNEKTPUYECKOTO TOKAa, MIYLIErO0 4Yepe3 Ppe3HucTop.
OnpeneneHne  MOIIHOCTH — JJIGKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, MAYIIETO YePEe3 JaMIIOYKy, OT HalpsKEHUS
Ha Hell. Onpenenenue KII/[ narpeBarens. MccnenoBanne
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSIHHBIX MAarHUTOB.
N3y4yeHrie MarHuTHOTO MOJISl MIOCTOSIHHBIX MarHUTOB MPU
uxX o0beAMHEHUM U  pasjeneHuu. VccriemoBaHue
JEMCTBUS AJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

OnpIThl, JEMOHCTPUPYIOIIHNE  3aBUCUMOCTb  CHJIBI




BBaHMOI[efICTBI/IH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHHUA TOKa B KaTyIIKE. HSyquI/Ie

ﬂCﬁCTBHﬂ MArduMTHOIO II0JII Ha IPOBOAHHUK C TOKOM.

KoncrpyupoBanue u A3y4EeHUE paboThI
JJIEKTPOABUTATEI. H3mepenue KITA
3JEKTPOJIBUTAaTEIbHON  YCTaHOBKH. OnbIThI o

HUCCIICOOBAHHUIO ABJICHUSA BHGKTPOMaFHHTHOfI HHOYKIOUUN:
HCCIIEAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIlTpaBJICHUA

HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBICHUST B  aTtMocdepe, IJIEKTPUYECTBO  HKUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeild MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIs )KM3HU Ha 3emJie, MOJsIpHOe

CHAHUC

TexHuueckue ycCTpoilcTBa: 3JEKTPOCKON, amIepMerp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUYECKON 3HEPruH,
AJIEKTPOOCBETUTENbHBIE ~ NPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPENOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC
Kon
Kon snemenra [IpoBepsieMble 7IEMEHTHI COJIEPIKAHUS
paszznena
MEXAHUWUYECKUE SABJIEHUA
MexaHnnueckoe JABIKEHHE. MarepuanbHas TOYKa.
8.1 Cucrema orcuéra
a 8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBUKEHHE
###Par###HepaBHOMEpHOE NMPAMOJIMHENHOE JBUKEHHUE.
8.4 CpenHsis ¥  MrHOBEHHAas CKOpPOCTh Tella  TIpH

HCPAaBHOMCPHOM ABUKXCHUU




VYckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEWHOE

8.5
JIBIDKEHUE
8.6 #H#HPar###Cro0onH0e nanenue. OnpITel [anmmies
#H##Par###PaBHOMEpHOE IBMIKEHHUE TI0 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopoctu. LleHTpocTpeMuTebHOE yCKOpEHNEe
8.8 [TepBrrii 3akoH HeroToHa
8.9 BTtopoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroTona
8.11 H#HH#Par###] [puHuUn Cyneprno3uiuy CUI
8.12 Cuiia ynpyroctu. 3akoH ['yka
#H#H#Par###Cuna TpeHus: cuiaa TPEHUS CKOJIBXEHMUS,
5.13 CHJIa TPEHMSI [TOKOs, IPYTHe BUAbI TPEHUS
814 #A##Par#H###(Cuna TSOKECTM U 3aKOH  BCEMHUPHOTO
' TSATOTCHUSA. Y CKOPEHHE CBOOOIHOTO MaCHHUS
IBwxenne  miaHer  Bokpyr  Cosnupa.  Ilepsas
8.15 KOCMHYECKasi CKOPOCTh. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOIIOTHO TBEPAOE
5.10 TEJOo
###Par##PaBHoBecre TBEPIOro Tela ¢ 3aKperUIEHHOM
847 OCBIO BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. U3menenne nmiynsca. MIMnyiibe cumsl
8.19 3aKOH COXPaHECHUS UMITYJIbCA
8.20 #H#HPar###PeakTHBHOE JBIKEHHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
PaGora cun TsxkectH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U paboThI
) [MorennmanpHast dHEPrUs Tela, TMOIHITOTO  HAJ
8.23 MOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas 3HEPIrUs CKATON IPYKUHBI
5 ###Par####Kunernueckass  sHeprus.  Teopema o
5.25 KMHETUYECKOW SHEPTUU
8.26 H#HPar###3akoH cCOXpaHEeHUs1 MEXaHUYECKON dHEprun




8.27

8.28

8.29

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpelHeil CKOPOCTU CKOJIbKEHHsI Opycka
WM JIBWJKEHUS IIapuKa I10 HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUsl Tella IPU PaBHOYCKOPEHHOM
JIBIKEHHUH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
IIpoBepka rUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM
JIBUKEHUM 0€3 HadaJlbHOM CKOpPOCTHU IIyTH OTHOCSATCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IPOMEXKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CuUJbl HOpMaJIbHOTrO JaBieHusd. OmnpexneneHue
Ko3(duuuenta TpeHus ckoiupxkeHus. OmnpezneneHue
KECTKOCTU MpykuHbl. OmnpezneneHue padOTbHl CUIIBI
TPEHUS TpU PABHOMEPHOM JBIKEHMM Tejla IO
TOPU3OHTAILHOW TMOBepXHOCTU. OmnpexneneHue padOTHI
CWIBl  YHOpPYrocTM  TpU  TOOBEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOJBMKHOTO W MOJBUKHOIO
0JI0KOB

dusnueckue SABJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBukeHue IuiaHeT COJIHEYHOM CHUCTEMBl, pEeaKTHBHOE
JIBMDKEHUE KUBBIX OPraHU3MOB

TexHuyeckue  ycTpolcTBa:  CHUIAOMETP,  JaTUMKHU

ITOJIOYKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

Konebarensnoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

o1 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMILIUTY/ 1a
9.2 Maremarnueckuit 51 MIPYKUHHBIN MasITHUKMU.
' [IpeBparenne sHepruu npu KojaedaTeTbHOM ABHKCHUN
0.3 3aryxawmue kojebaHus. BrIHyXIeHHBIE KoJeOaHUs.
' Pe3onaHc
Mexannyeckre BoaHbl. CBONCTBA MEXaHUYECKHUX BOJIH.
9.4 [IpogoneHbIE W MONEpeYHBbIE BOJHBI. J[MMHA BOJIHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXaHHYeCKHe BOJHBI B




TBEPJIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. [')pomMKkoCTb 1 BbICcOTa 3ByKa. OTpakeHuE 3ByKa
9.6 WndpasByk u yabTpa3ByK
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Iepuoja  KosebaHui
MaTeMaTHYECKOI0 MasiTHUKA.
OmnpeneneHue 4acToThl UM Iepuoja  KosebaHui
MPY>KMHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
. [IOJIBEILIEHHOT0 K HWUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi
MIPYKUHHOTO MasiTHUKAa OT Macchl rpysa. llpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHui rpysa,
[IO/IBEILIEHHOTO0 K HUTH, OT MAacchl Ipy3a U KECTKOCTU
npyxuHbl. 3Mepenue yckopeHus cBoOOIHOTO NaieHUs
®duznyeckue SBICHUS B MPUPOJE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJIETPSCEHUE, CEHMCMMUYECKHUE BOJIHBI,
LlyHaMH, 9XO0
9.9 TexHU4ecKue YCTpOMCTBA: IXOJOT, HCIIOIb30BAHHE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HeKTpOMaFHI/ITHOC IoJic. BJICKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa DIIEKTPOMArHUTHBIX BOITH

10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH

103 DnekTpoMarauTHas mpupoaa cera. CKOPOCTh CBETA.

' BoiHOBBIE CBOMCTBA CBETA
10 [IpakTuueckue pabOTHI:

10.4 W3ydyeHne CBOMCTB  2JIEKTPOMarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TenedoHa
Ouznueckue SBICHUS B TPUPOAE: OMOJIOTHYECKOe

10.5 JeiicTBre BUJUMOTO, yIBTPaduoIETOBOTO "
PEHTTE€HOBCKOTO M3ITy4eHUN

106 Texuuueckue yCTpOMCTBA: HCTIOJIb30BaHHE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBS3H
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CBETOBGBIE ABJIEHUA

111 JlyueBast monens cBera. McTouHMKHY cBETa
11.2 [IpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA
113 Otpaxenue ceta. [lnockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHUS CBeTa.
' [losiHOE BHYTpEHHEE OTPaXKEHHUE CBETA
11.5 Jlunza. Xop 1ydei B JIMH3E
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONAa U
' TeJecKoIa
117 I'ma3 kak onruueckas cucrema. biauzopykocts u
' JAIbHO30PKOCTh
s Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnosxeHue ceKTpajabHbIX LIBETOB. Jlucepcus ceeTta
[IpakTuueckue padbOTHI:
#HHPar###cciienoBanue 3aBUCUMOCTH yria
OTpa)XeHUs CBETOBOTO JIy4ya OT yIJia MajeHusl.
##HPar##H##113yuenne  XapakTepUCTHK — M300paKeHHs
IpeMeTa B INIOCKOM 3epKalie.
#H#Par###1ccnenoBanue 3aBUCHUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO JIyda OT yIJla MaJeHus Ha
119 TpaHUIIE «BO3IYyX — CTEKIION.
' ###Par#t#lonyuenne u300pakeHUH € MTOMOIIBIO
coOuparoIe JTMH3HI.
#HH##Par###Onpenenenue (POKyCHOrO pAcCTOSHHS U
ONITUYECKOU CUITBI COOMPAOIIEH JTHH3BI.
#HHPar##H#OnpITel 110 pa3iokeHuio Oeloro ceera B
CIEKTD.
#HHPar##H#OnbITEl 10 BOCHIPUATHIO I[BETa MNPEIMETOB
MpU UX HAOJIOIEHUN Yepe3 IIBETOBbIE (PUITBTPHI
dwusnueckue sBICHUS B Tpupoze: 3aTMeHus CoJHIa H
11.10 JIyHbl, 1[BE€TA TeJN, ONTHYECKUE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11.11 Texauueckue YCTpOWCTBA: OYKH, MIEPUCKOII,




(doToanmapar, ONTHYECKUE CBETOBOIBI
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KBAHTOBBGIE ABJIEHUA
191 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aroma.
' Mogens aroma bopa
122 Hcnyckanue u mnoriomeHue csera aroMoM. KBaHTBI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- u raMMa-u3nyyeHHs
194 Crpoenne aromHoro sgpa. Hykionnas Moxens
' aTOMHOTO sapa. M3oTonsl
s PanuoaxTtuBHble npeBpaimieHus. Ilepuon momypacnana
' ATOMHBIX S7Ep
126 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsloBOrO U
' MaccOBOI'0 YHCE
12.7 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. CTOUHUKY 3HEprun
' CoiHIa u 3BE3]1
129 Snepnas osHepretuka. JleiicTBHE  paguOaKTHUBHBIX
' M3JIy4E€HUH Ha )KUBBIE OPraHU3MBbI
[IpakTuyeckue paboOTHI:
HabmtonieHne CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB
U3ITy4EHUSI.
12.10
HccnenoBanne TpeKoB: M3MEPEHHME SHEPTUM YaCTHIIBI
10 TOPMO3HOMY IyTH (110 (hoTOrpadusm).
W3mepenue pagnoakTuBHOro (hoHa
®dusnyueckue SBICHUS B INPHUPOJAE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE TyuH,
12.11 PaIMOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAJIOB,
NEICTBUE pPAaJUOAKTUBHBIX W3IyYEHUH HA OpraHU3M
YyelioBeKa
1212 Texauueckue YCTpOWCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/II[yaHLHHﬁ AO3UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

[Tonumanue posu  QU3MKKM B  HAy4HOH  KapTHMHE  MHpa;
c(OpPMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABaEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid ponu (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKH M TEXHOJIOTHI, 00 3BOJIIOLHUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpaA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYIKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHuS O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsl MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH NPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3inyaTh sIBICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIHNX JAHHOC (1)I/ISI/I‘I€CKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3MUECKUX SIBIECHUI
B OKpyXaromeM MHPEC, BbBIACIIAA HUX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSTUHHOIO afmapara U CHUMBOJHYECKOTO
s3bIKa (PU3UKU W UCIONB30BaHUE WX JUISl PElIeHHs Y4eOHBIX 3ajad;
YyMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIUCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

UCTIONB3YS (PU3UIECKHE BETUIHHBI

Bnamenne ocCHOBaMHM METOJIOB HAYyYHOTO IIO3HAHHA C Y4ETOM
coOuo/IeHHs MpaBUil O€30MMacHOro Tpyna: HaOoIeHHEe (PU3NIECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh SKCHEPUMEHTANbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyZOBaHUS MO MHCTPYKLMUH, OMUCHIBATH XOJ
OIIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, HPOPMYIUPOBATh BHIBOJBI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITMUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPATh
OKCIIEPUMEHTAIBHYI0 YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATH IOJyYEHHBIE PE3yJbTATHI C
y4E€TOM 3aJaHHOMU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
IIPOBEJCHUE  HECIOXKHBIX  OKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKUUH,  IPEACTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJE TaOJIUL U
rpaMKoOB, yUUTHIBATh IOTPEIIHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJIaHETapHas MOJENIb aroma,
HYKJIOHHasi MOJI€Jb aTOMHOIO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX TTPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TENl, B TOM
4Yucjlie W B KOHTEKCTE CHUTyallU MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (U3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMeHnue pemath pacué€rHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONB3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPaBOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3Ha4YeHUs1 (PU3NYECKON BEIUYHMHBI; YMEHHUE OINpPENeNATh Pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYSCHHON PU PEeIIEHUH 3aaun

YMmenune XapaKTCpPU30BaTb IMPHUHIMIIbI JIEHUCTBUS  TEXHUUYECKUX
yCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO MX OIMUMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (PHU3HNUECKUe




3aKOHOMEPHOCTH
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YMeHue UCHojib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
NOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpH
oOpamiennn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTPOMCTBAMH, COXpPaHEHHUsS 370pPOBbSI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TOBEACHHUS B OKpYXKalolled cpene; MOHMMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT moucKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHusl C MCIOJIb30BaHHMEM HH(pOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
HNOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpHU
BBINOJIHEHUM YYEOHBIX 3a/aHUil HAay4HO-TIOMYJISIPHYIO JIUTEpaTypy
($U3UYECKOTO COJEp)KaHUs, CIIPABOYHbIE MaTepUajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYIYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe  aBukeHHe. MarepuanbHas Touka. (Cucrema  OTCuéra.
OTHOCHTEIBHOCTD ABHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABHkeHHE. CpenHsas ckopocTs. PopMmyia i
1.2 BBIYHCIICHUS CpeHEe ckopocTu: V = S/t
PaBHOMEpHOE NPAMONMHENHOE IBHKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€la OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKEHHUS:
13 (1) =x, +ut
I'paguky 3aBUCUMOCTH OT BPEMEHHU I IPOEKUUU CKOPOCTH, MPOEKIHUU
IIepEMENICHUS, IIyTH, KOOpPAMHATBI IIPM PABHOMEPHOM IIPSMOJIMHEMHOM
JBUKEHUU
3aBUCHMOCTb KOOpPJIMHATBl Tela OT BPEMEHHM B ClIy4yac pPAaBHOYCKOPEHHOI'O
MIPSAMOJIMHENHOTO IBUKECHHUSL:
2
-Sx(f} =1'.|;|: * f_lﬂx * e
i
@opMynbl U1l MPOEKLUUU IEPEMELICHUs, MPOEKIHH CKOPOCTH M IPOEKIIHH
YCKOPEHHUS IIPH PABHOYCKOPEHHOM IPSIMOJMHENHOM JBUKEHUU:
2
14 .sx(r)=v{,x-r+ax-?.
U_\'('f) =Up, T, 1,
a. (r)=canst,
UEIL - UIIL zzaxs.'f
I'padukn 3aBUCHUMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHS, MPOEKIUN
CKOpPOCTH, IIPOCKIUHU IIEpEMELIEHUs], KOOPAUHATBI IIPU PABHOYCKOPEHHOM
MIPSIMOJIMHEMTHOM JIBH’)KEHUH
CBobonHoe mageHue. GopMyIibl, ONUCHIBAIOIIME CBOOOAHOE MaJECHUE Tella IO
1.5 BEPTUKAIN (IBMKEHHE Tela BHHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU

3emnu). ['paduxu 3aBuCUMOCTH OT BpEeMEHH /sl MNPOEKLUUH YCKOpPEHUS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHHM Tejla I10
BEPTUKAIIN
CKOpoCTh pPaBHOMEPHOIO JBWKEHHsI Tela MO OKpYyKHOcTU. HanpasieHnue
CKOPOCTH.

dopmyna A BBIYMCICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTH U TEPUOJ

oOpartmeHus:
2nR
L=
T

[lenTpocTpeMuTenbHoe yckopenue. HampaBieHue LEHTPOCTPEMUTEIBLHOIO

1.6 yckopeHus. @opmyiia 171 BBIYUCIICHUS YCKOPEHUS:
2
a. — L
"R
dopmyiia, CBSI3bIBAIOIIAs IEPUOJ] M YACTOTY OOpaLCHUS:
V= 1
T
Macca. IInotaocts BemectBa. @opmyJia 1Sl BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 vV
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloKeHUe Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m.d
1.10
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUs TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopeiicteue ten. Tperuit 3akoH Herorona:
1.11 F. 21 _FI.—:~2
112 TpeHue Mokost U TpeHHue CKONbKeHUs. PopMyria 1l BBIYUCICHUS. MOLYJIS CUJIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

Hedopmanus Tenma. Ynpyrue u Heynpyrue naegopmanuu. 3aKOH yHpPYyrou

nedopmaruu (3akon ['yka):

1.13 F=Ik-Al
Bcemupnoe Tsarorenue. 3akOH BCEMHUPHOIO TATOTEHUS:
My -1,
F=G. 1 _2
R
1.14 Cuiia TskecTd. Y CKOpeHue CBOOOIHOTO TaJCHUSI.
dopmyna 1Sl BBIYUCIICHUS CUIIBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiu: F = mg.
JBmwxenue mnanet Bokpyr Connna. [lepBas kocMuyeckast CKOpOCTb.
HesecoMocTs u neperpysku
HNmnynbe Tena — BeKTopHas pu3ndeckasi BeIMYMHA.
1.15 P=mo
Nmnynbe cucrtemsl Ten. M3meHenne umiynbca. IMmynbe cuibl
3aK0H COXpaHEHUsI UMITYJIbCa JJIs1 3aMKHYTOM CUCTEMBI TEJ:
1.16 P=myUy +in, Uy =const
PeakTuBHOE ABMXKEHUE
Mexannyeckast pabora. @opmyna sl BBIYUCIEHUS PaOOThI CHIIBL:
A=Fsooso
Mexannueckas MOIIIHOCTE:
1.17
vod
St
Kunerndeckas u moteHImanbpHas 3Heprus. @opMyina Jijisl BEIYUCICHUS
KUHETHYECKON SHEpruu:
1.18 2
i
Br= T

Teopema o kuHeTHueckou 3Heprun. opmMyna 1J1s1 BEIYUCIEHUS MOTEHIIMAIbHOU




SHCPTHUHU TCJia, MOAHATOIO

Hang 3eMIIEH:

E,=mgh

1.19

1.20

1.21

Mexaandeckas OHEPIuUsi:

E=E,+E,

3aKkoH COXpaHCHUA MEXaHUYEeCKOMH OHEPIUHn. (DOPMYJ'Ia AJIs1 3aKOHA COXpaHCHU A

MEXaHUYECKOM dHEpruu B OTCyTCTBHE cuil TpeHus: E = const.
ITpeBpanieHre MEXaHMYECKON YHEPTUH ITPU HAJIMUYNN CUJIBI TPEHUS.
ITpocTeie MexaHU3MBI. «30JI0TOE IIPABUIIO» MEXAHUKH.

Peraar. Moment cuibi:M - FI.

YcioBue paBHOBECHS phlyara:
M +M, +..=0
[ToaBuxHBIN 1 HeTOABWXKHBIN O0510kU. KITJ[ mpocThix MexaHU3MOB,

n= Anonesnaz
Aﬁrpaqemaz

JlaBnenue TBEPAOrO Tea.

@opMyia Il BBIYMCIICHUSI 1aBJICHUs TBEPIOTO Tena:

_F

JlaBnenue raza. ATMOcepHO€E 1aBJICHHE.

FI/II[pOCTaTI/IquKOC AABJICHUC BHYTPH KUAKOCTHU.

CDopMyna JJId BBIYUCIICHUA JAaBJICHUSA BHYTPHU JKUIAKOCTH!

p=pgh+p_,

1.22

3akoH [lackans. ['mppaBnuyecknii mpecc

1.23

3akoH Apxumena. Popmyna g ONPENEICHMS BBITAJIKHMBAIOIIEH

JENCTBYIOMIEN Ha TENO, MOTPYKEHHOE B KHUIKOCTH WIIH T'a3:
Fage =PEV

VcnoBue nnaBanus tena. [InaBanme CyI0B M BO3QYyXOILIaBaHHUEC

CHUJIBI,




1.24

1.25

Mexannueckue KoiebaHus. AMIUIMTYJa, TMEpPHOJ M YacToTa KOJIeOaHHIA.

dopmya, CBSI3bIBAIONIAS YACTOTY U MEPHO] KOJICOAHMIA:

MaremaTuueckuii U MNPYXKUHHBIA MasTHUKU. [IpeBpamieHue sSHeEpruu MOpu

KOJIE0ATEIIBHOM IBUXKEHUU

1.26

1.27

3aryxaroiue konedanus. Beinyxennsie kojaebanus. Pezonanc

MexaHndecKkrue BOJIHEI. HpOI[OJ'H:HBIe " TOIIEPCYHBIC BOJHBI. ]_IJ'II/IHa BOJIHBI KU

CKOPOCTb PAaCIpPOCTPAHCHUS BOJIHBI:

rh=v-T

1.28

1.29

3By1(. FpOMKOCTI: MU BbBICOTa 3BYKa. OTpameHHe 3ByKOBOﬁ BOJIHBI Ha I'paHUIC
IByX cpenl. MHdpa3ByK U ylIbTpa3BykK

Ilpaxmuueckue pabomol

N3MepeHnne cpelHeW IUIOTHOCTH BEIIECTBA; apXMMEIOBOW CHIIBI; KECTKOCTH
MNPYXUHBL, KO3(PPUIIEHTa TPEHUS CKOJBXKEHHUS; paOdOThl CHIJIBI TPEHHSI, CHUJIbI
YIPYTOCTH; CpeAHEH CKOPOCTH JBIKEHHS OpyCKa MO HAKJIOHHOW TJIOCKOCTH,
yCKOpeHHs Opycka Npu ABM)KEHUHM I0 HAKIOHHOM IUIOCKOCTH; 4YacTOThl U
nepuosia KoJeOaHWil MaTeMaTH4ecKOoro MasTHUKA, 4YacTOThl M Iepuojaa
Kose0aHui MPYKUHHOTO MasTHUKA, MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha phIYar;
paboThl CWJIBI YNPYTOCTH TPHU TOABEME Tpy3a C TMOMOIIBI HEMOJBM)XHOTO
010Ka; pabOThI CHIIBI YIPYTOCTH HPU MOAbEME Ipy3a C MOMOIIBIO MOBUKHOTO
Omoka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00bEMa MOTpyKEHHOM
YacTH TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI
OT MACCHI T€J1a, CUJIbI TPECHUA CKOJIBXCHUSA OT CHUJIbI HOPMAJIBHOT'O AAaBJICHUA U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B MpYXXHUHE, OT CTENEHU
nedopmaruy IpY>KUHBI; YCKOPEHHUs OpycKa OT yrijla HakJIOHA HampaBIISIONICH;
nepuoa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOJA
Kojie0aHul MPYKUHHOTO MasTHHUKAa OT Macchl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIe/IOBAaHNE HE3aBUCUMOCTH TepHoja KojeOaHHi HHUTSHOTO MasTHHKAa OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B )KUBOW M HEKUBOW IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKE, TMPUIHWBBI W OTIMUBBI, JABHXCHHUC IIJIAHCT ComHeunon CHUCTEMBI,




PEaKTUBHOE JIBU)KEHUE KUBBIX OPTaHU3MOB, pblYaru B TEJE YEIOBEKA, BIUSIHUE
atMoc(epHOro HaBieHUs Ha KXUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYecKue BOJIHBI, YHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HH, IUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,Z[BPI)KHBIﬁ n

HGHOI[BH)I(HBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6BITy,

L3l COOOILAOIIMeECs] COCYAbl, YCTPOWCTBO BOAOMPOBOAA, THAPABIMYECKH Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOpUU  CTPOCHHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHIA BEIECTBA.
Kpucrannuueckue u amopHble Tena

Y JBuxenue uyactun BemiectBa. CBsA3b CKOPOCTH JBW)KEHHUS YacTULl C

' Temmeparypoit. bpoynosckoe aBmxenue, 1uddysus

2.3 CmaunBaHue U KallWUISIPHBIE SIBJICHUS

2.4 TemoBoe paclIupeHue u cxaTtue

2.5 TennoBoe paBHOBeECHE

26 Buytpennss sHeprus. Pabota u Temiomnepenada Kak crnocoObl M3MEHEHHUs

' BHYTPEHHEHN SHEPTUU

2.7 Bunel Temonepenaun: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUCHHE
Harpesanne wu oxnaxzaeHnue Ten. KoamdectBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=cm(t,—1)
3aKOH COXpaHEHHUS PHEPrMHM B TEIUIOBBIX MpoOIleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9
O +0,+..=0
Ucnapenne u xoHuaeHcanuda. V3meHeHHe BHYTPEHHEH SHEpPruuM B MpOLECCEe

210 UCMapeHuss M KoHAeHcauuu. KumeHwe IKHUIKOCTH. YJielnbHas TerjioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxnocTs Bo3tyxa




2.12

2.13

IInaBnenue u Kpucrajumsauus. VI3MeHeHHEe BHYTPEHHEH DJHEpPIUM IIpHU

IJIABJICHUHU U KpUCTAJJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

BHYTpCHHHH OHEPIUsA CropaHus TOIJIMBA. yz[eanaﬂ TEIJIOTA CroOpaHus TOIJIMBA:

q=Q/m

2.14

[Tpuntuns! paboTs! TermnoBbix apurarenei. KITJI teruioBoro apurarens

2.15

IIpaxmuueckue pabomul

W3mepenune yAeapbHON TEIIOEMKOCTH METaUIMYECKOTO LMIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOM TeMmIepaTypbl (QHUKCHPOBAHHOM
Macchl, B KOTOPYIO OIlyIIEH HArpeTblii IWIMHIP; KOJNYECTBA TEIUIOTHI,
OTJAHHOI'O0 HArpeThbIM LMJIMHIPOM, IIOCJE OINYCKAaHHs €ro B BOJY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTEIBHON BJIAXXHOCTU BO3AYyXd; YAEIbHOW TEIIOTHI
IJIaBiaeHUs Jibaa. lccnenoBaHwe HWM3MEHEHHs TeMIIepaTypbl BOJBI  IIPH
pa3IMYHBIX YCIIOBHSX; SBJICHHS TEMJI00OMEHa MpU CMEIIMBAaHUM XOJIOJHOW H

ropsiueit BOJIbI; MpoIecca NCTapEeHHs

2.16

Dusuveckue sA61eHUA 8 npupode.‘ MMOBEPXHOCTHOC HATSKCHUC W KaAITUJIIAPHBIC
SABJICHUS B TNPHUPOAC, KPUCTAJJIBI B HPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMCpP3aHUuC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue ycmpoucmea. KalWLISAPbL, IPUMEPBI UCIIOIb30BaHUS KPUCTAIIIOB,
JKUJKOCTHBI TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHA, [BUTaTe]b BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpu3anus Ten. /[Ba BUa 31eKTPpUYECKUX 3apsaa0B

3.2

B3anmoneiicTre 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHS JIEKTPUIECKOTO 3apsia

3.4

3.5

Onektpuueckoe mnone. Hanpsok€HHOCTh  asekTpudeckoro mnoiid. [IpuHnmn
CYIIEPIIO3UIINH IEKTPUUECKUX T0JIeH (Ha KayeCTBEHHOM YPOBHE)

Hocurenn »snekrpuueckux 3apsaoB. JleMCTBHE SIEKTPUYECKOrO TMOJsA Ha

aneKTpudecKkue 3apsabl. [IpOBOJHUKY U TUANEKTPUKH

3.6

ITocTosiHHBIN AneKTpUYecKUil TOK. JleficTBus 3nekTpuueckoro Toka. Cuma Toka.




Harmpsixenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE COPOTUBIICHHUE. Y ICITbHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S

3.8 3akon Oma ayis ydyactka snekrpuueckon menu: | = U/R
[TocnenoBarenbHOE COCTUHEHHUE TIPOBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,

3.9 [TapannenpHOE COeMHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUSI:
U=U;:I=1+1; Rzﬁ.

2 2 -

Cwmenranabie COeTMHEHUS TPOBOTHUKOB
PaboTta u momHoCTh 2nekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH Jlxxoynsa — Jlenua:

3.11 O=I"-R-t

3.12 OmneiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOW MHIYKIIUH

313 MarautHoe IOJI€ IIOCTOSHHOIO MarHurta. B3auMoaeicTBHE ITOCTOSHHBIX
MarHuToB

3.14 JleiicTBrE MarHUTHOTO MOJIS1 HA IPOBOJIHUK C TOKOM

3.15 Onbitel @apazes. SBnenue snekTpoMarnuTHON HHAYKIUU. [IpaBuno Jlenua
Ilpaxmuyeckue pabomuol
N3mepenne  DJIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3UCTOPA;  MOITHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI ANIEKTPUIECKOTO TOKA.

3.16 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B IPOBOJIHHKE

(pGSI/ICTOpBI, JIaMHO‘IKa), OT HAIIPAKCHHA Ha KOHLIAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOIIAJX €T0 IMOIICPCUYHOIO0 CCUCHUA U

YACIBHOT'O CONIPOTUBJICHUS.




HpOBepKa npasujia s 3JICKTPUUCCKOT'O HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCIMHCHHUU IIPOBOAHHUKOB, IIpaBuWjia JId CHJIbI SJICKTPUYCCKOro TOKa IIpH

[apajuIeIbHOM COEIMHEHUHU IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 8 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHMUTHOE T0JIE 3eMJIH, APEid IMOJIIOCOB,
POJIb MAarHUTHOTO TOJIS JUTS KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: DIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIIEKTPONIPUOOPHI (mpumepsl), JIEKTPUYECKUE
PEeIOXPaHUTENH, DSJICKTPOMArHuT, OJIJIEKTPOJBUTaTellb MOCTOSHHOTO TOKAa,
TeHEPaTop IMOCTOSHHOTO TOKa
3.19 DneKTpoMarHuTHBIC BOJHBL. [1Ikaa 371eKTpOMarHUTHBIX BOJTH
3.20 JlyueBas monenb cBera. [IpsiMoIMHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenominenue cBera. 3aKOH IPEJIOMIICHUS CBETA
3.23 Jucnepcus cBeta
324 Jlunza. Xox mydeii B nunze. DokycHoe paccTosiHHe JUH3BL. OnTHYecKas cuia
' munsel: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTHYecKre MPUOOPHI
Ipaxmuuyeckue pabomul
#HH##Par###13MepeHne ONTUYECKON CHUIIBI COOMpAroIel JUH3BI; (POKYCHOTO
paccTosiHusl coOuparoieit JTMH3BI (TI0 CBOMCTBY paBeHCTBA pa3MepOB MpeIMeTa U
M300paKeHMsI, KOT/Ia MpeIMeT PACIOJIOXKEeH B JBOWHOM (DOKyce), MOKazaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par### ccnenoBanne cBONMCTBa M300pa)KEHUsI, MOJYYEHHOTO C TTOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHHS JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yTJia NPEIOMJICHHS CBETOBOTO JIy4a OT yrIjla TaJeHHs Ha
TPaHUILIE «BO3IYyX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE BJICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTH. Anb(a-, Oeta-, ramma-uznyyenus. Peakium anbda-u Oera-




pacrmiana

4.2 OmnsiTel Peszepdopaa no paccesnuto anbha-vactui. [nanerapuas Mmoiens aToma

4.3 CocraB aToMHOrO0 sipa. M30ToIBI

4.4 Ilepuon nomypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHMCET
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIyYd, PAJUOAKTUBHOE HW3JIyYEHHUE MPHUPOJHBIX MUHEPAJIOB,
JeficTBUE palMOaKTUBHBIX U3IYYEHHUI Ha OPraHN3M YeJIO0BeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBUYaJIbHBINA JO3UMETpP, Kamepa

BI/IJII)COHa, AACPHad SOHEPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®dusnka: 7-i kiacc: 0a30BbIil ypoBeHb: yueOHUK, 7 knacc/ [lepsimkun .M.,
NBanoB A.U., Akiimonepuoe odmectBo «M3aarenscTBo «IIpocBerienne»
dusnka: 8- kiacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ [Tepeimkun 1. M.,
NanoB A. 1., AkimonepHoe o61iectBo «M3aarenscTBo «IIpocBemnienne»
dusuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [Tepeimkun 1. M.,
I'ytauk E. M., IBanoB A. U., [lerpoBa M. A., AKIInoOHEpHOE OOIIECTBO
«M3parensctBO «IIpocBemieHne

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1. ®usuka. 7 kinacc: yueOHo-Meroaudeckoe rnmocooue / A.E. Mapon, E.A. Mapon.
- 6-e u3j., crepeoti. - M.: JIpoda, 2019

2. Metoaudeckoe mocooue Il yIuTess K 3aBEPIICHHON IPEIMETHON JTHHUH
yueOHUKOB «Du3uka» s /-9 kiaccoB. 0011e00pa3oBaTEIbHbIX YUPEKICHUM
A BT O pbi: U. B. Kpuuenko (7, 8 kiaccer) M. B. Kpuuenko, A. 1O. Ilentun
(9 kmacc).

3. BUHOM. Jla6opatopus 3nanuii. boponun M. H. b83 ®usuka. YMK s
OCHOBHOM HIKOJIBI: /—9 KIIACCHI.

4, Mertoaudeckoe rmocooue s yuurens / Aprop-cocraButens: M. H. boponuH.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. http://school-collection.edu.ru/catalog/ Ennnas xomiekuus mudpoBhIX
00pa3oBaTeNbHBIX PECYPCOB

2. http://fcior.edu.ru/catalog.page denepanbHblii HEHTP HHGOPMAIIMOHHO-

00pa3oBaTeNbHBIX PECYPCOB

http://www.fizika.ru/index.php «®usuka.ruy»

http://phys.reshuege.ru/ Pemry EI'D

5. http://phys.sdamgia.ru/ Canam 'HA

B w
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