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MOSCHUTEJIBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MpPOTrpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuenuun npenoxaBanus yaeOHoro npeamera «Duznkay.

Conepxanue mporpamMmbl 10 (QHU3MKE HampaBlIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHONH T'PAMOTHOCTH OOYYAlOIIMXCS W OPraHU3alfi0 H3yYeHUs
¢u3MKN Ha AESITENbHOCTHON OCHOBe. B mporpamme mo (usuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METaINPeIMETHBIM Pe3yJbTaTaM O0yUYeHHs, a TaKKe
MEXXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYyYHBIX yUEOHBIX NPEJIMETOB Ha ypPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMMma no (u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rogaM oOyueHus (10 Kjaccam), MpejiaraeT MpUMEpHYIO MOCIe0BaTeIbHOCTD
U3y4eHHUs] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS NPEIMETHOTO COJICpKAHUSA U
yu4€Te BO3pacTHBIX 0COOEHHOCTEH 00yJaroIXCsl.

[IporpamMmma mo Qu3uke paszpaboTaHa C LEIbIO OKAa3aHUS METOIUYECKOM
MOMOIIH YYUTENIO B CO3/IaHNU pabouell MporpaMMBbl 10 y4eOHOMY IIpeIMETY.

dusuka ABISETCS  CUCTEMOOOPA3YIOMIMM  JUIsI  €CTeCTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB, MOCKOJIBKY (PU3NUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB
U SBIICHUH, H3y4aeMbIX XHMHEW, OWOIIOTHEW, acTpoOHOMHEH u (QuauUecKon
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lbl MPUMEHEHHS HAyYyHOTO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOTyYeHHs TOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 IMMaBHBIX 3a7a4 (pu3nuecKoro oOpa3oBaHHsS B CTPYKType OOIIEero
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE TMpeAINoyaraeT OBJIAJCHUE
CIICAYIOUIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOLUIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e MHTEPNPETHPOBATh  JAaHHBIE W  HCIOJIB30BaTh  Hay4yHbIE
JI0Ka3aTeIbCTBA JJIsl TIOJTYUYECHHUS BHIBOJIOB.

[lenrn w3yueHus (U3UKH HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®Dexepanuu, peamru3yOIINX
OCHOBHBIE  00IIe00pa30BaTENbHBIE MPOrpaMMbl, YTBEPKAEHHOW pelIeHHeM
Komnerun Munucrepctsa npocseienusi Poccuiickoit deaeparuu (MpoTOKO OT 3
nexadpst 2019 r. Ne [1K-4BH).



Heau uzyyenus: pusuKu:

npHOOpEeTEHUEe HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMHpOBaHUE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dopMUpOBaHUE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  cepax  Oymyiiei
po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (DPU3MKOM, IMOArOTOBKA K
JabHeNIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTikeHne 3THX IeJied MmporpaMMbl MO (U3WKe Ha ypOBHE OCHOBHOTO
o611ero oOpa3oBaHus 00ECIIEUUBACTCS PEIICHUEM CIICIYIONINUX 3aa4:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BEUIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHINIMX pacu€THBIX 3a1ady C
UCIOJIb30BaHUEM buznyeckux Mojienei, TBOPUYECKUX U
NPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BHIOIHATH OMBITHI,
nabopaTopHble paOOTBI U DKCIEPUMEHTAIbHbIE HCCIECAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPoOpMaluel (HU3NIECKOTO CONepKaHUS,
BKJItOUYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIIN3 U
KPUTHUYECKOE OLIEHUBaH1E HHPOPMALINY;

3HAaKOMCTBO c0 cepaMu npodecCHoHaNbHON AeATeNbHOCTH, CBA3aHHBIMU
¢ (Qu3MKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HeZIeN0), B 8
KJacce — 68 yacoB (2 vaca B HezAenmo), B 9 kiacce — 102 ygaca (3 yaca B Henelo).
[Ipennaraemeiii B mporpamMMe mo (u3MKe MepeueHb JabopaTOpHbIX padoT u
OTIBITOB HOCUT PEKOMEHIATEIHHBIM XapaKTep, YIUTEIb JIeJIaeT BHIOOpP MPOBEICHUS
7abopaTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHIYATBHBIX OCOOCHHOCTEH
o0yyJaroumxcsi, ClucKa SKCIEPUMEHTANbHBIX 3aJaHuil, TpejaraeMbplx B paMKax
OCHOBHOTO FOCYJJapCTBEHHOTO AK3aMeHa 1o (Pu3ukKe.



COJAEPXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka v e€ poJib B IO3HAHUHU OKPYIKAKOIIEro Mupa.

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

®duznueckue BeMMUMHBL. M3MmepeHue @u3anyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocts n3mepennit. MexxayHapoHasi CHCTeMa €MHHII.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKH HW3Y4YalOT TMPUPOIY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAy4YHOT'O
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHUE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJIETIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEypa NPSIMbIX U3MEPEHU aHAJIOTOBBIM U
(G POBBIM TPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezeneHue LEHbI ACJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.
2. N3mepeHune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUIAKOCTH U TBEPOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TE.
5. M3mepenue Ttemmeparypsl IMPU NOMOIIM KHUJIKOCTHOTO TEPMOMETpaA U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO NMPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbIle BHICOTA
IyCKa.

Paznen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactull BemiecTBa. CBSI3b CKOPOCTH JABMIXKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPABIX
(KpUcTaIIMYecKux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHSIX M X aTOMHO-MOJIEKYJSIpHBIM cTpoeHrueM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysun.
3. HaGmomenue  sBmeHud,  OOBSCHSIOMIMXCS  TMPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dotorpaduii).
2. OnbIThI O HAOTIOEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe [BUXKEHUE. PaBHOMEpDHOE W HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHHH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.
SBneHne uHEpUMHU. 3aKOH HMHEPLUHU. B3amMoaencTBHe Tell KaKk NpPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IMHHULIE
0o0BEMa BelIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJedcTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HaIllpaBJIEHHBIX MO OJHOM mpsMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTo JIBHXKEHHS Tela.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmionenue siBeHUs HHEPIUN.
4. HabmroneHue u3MeHeHus1 CKOPOCTH MPHU B3aUMOACHCTBUU TEIL.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIAPUKaA B KUIAKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenure CpeHEN CKOPOCTH CKOJBXKEHHUS Opycka WM IapuKa IO
HAKJIOHHOUW IIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNa.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb paCTsDKEHUA (AeopMaliim)
NPY>KUHBI OT MIPUII0KEHHOMN CUJIBI.

5. OnbITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBINIEHUS U YBETUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BEMma, TemmepaTyphl. llepemaua naBneHus
TBEPJBIMU TEJAMU, KUJAKOCTSIMU MU Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUIKOCTH OT TIyOMHBI. [ 'mapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnmyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIECTBOBaHUS
BO3aymHONW obosouku 3emuu. OmbiTr Toppuuermnu. M3mepenue armochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrsl aTMOCPEPHOTO ABICHUS.

3aBUCHUMOCTh BBITAIKHBAIONIEH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
TE€Ja U MJIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEN: IUIABAHHWE WM MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOLIEHUS MUIOTHOCTEN TEJa U AKUJKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPyKEHHOM B
KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEO,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKWBAIOIIECH CUIIbI, IEMCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJI0 B JKHUAKOCTH, OT O0BbEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa UWIM  KOHCTPYMPOBAaHHUE JIOOKH U
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio

paBHOBecusi pbryara. [IlpumMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.
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«3onoroe mnpaBuwino» MexaHukd. KIIJ[ npocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMalbHAs JHEPIUS.
[IpeBpallieHre OJHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompegenenue pabOThl CUIIbI TPEHHUS NMPU PABHOMEPHOM JBUXKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUU PaBHOBECHS pblyara.

3. Hszmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIHUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJIEKYIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWJUISIPHBIE sABJIEHUS. TenaoBoe pacliupeHue U CokaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUJIOBOTO JABUKEHHS
gactull. BuyTtpennsisi sHeprusi. CrnocoObl W3MEHEHHsS] BHYTPEHHEH HHEPTUU:
Terionepeaaya u COBEpIIICHUE padoTHI. Bunpr TeIUIoNepeauu:
TETJIONPOBOJAHOCTb, KOHBEKIIMS, U3TyUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eMI000MEH U
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEmIOBOro Oamadca. IlmaBieHune w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcmapenue. Kunenue. VYiaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMochepHOro
JTaBJICHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[Ipunuunel pabotsl TermmoBbix aBurarenei KIIJ[ TemoBoro asuraresns.
TerioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jlemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUXKECHHUS.
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10.
11.
12.
13.

Hab6monenue nuddysnn.

HaGmronenue siBnennii cMauyMBaHUS U KaNWLIIPHBIX SBICHUN.
HaGmronenue TermnoBoro pacmmpeHust Tedl.

M3meHeHne naBieHUs ra3a Mpu U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHHUH.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Bune! Teruionepenauu.

OxytaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUU pabOThl BHEIIHUMU CHUJIAMHU.
CpaBHeHME TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habaronenue kumenus.

HabGmronenue noctossHCTBa TeMIepaTyphl IPH TUIABIICHUN.
Mopenu Ter1oBEIX ABUTATEIICH.

Jlabopamopnsie padomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.
OMnbIThHI O BBIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIMJIOBOTO PACIIUPEHUS Ta30B, KUIAKOCTEH W
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3IyXa OT €ro
00bEMa 1 HArpEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wW3MeHEHHST BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanne SBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOIBI.

OnpenesneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHrne OTHOCUTEIBLHOM BIaXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MIABICHUS JIbJA.

Pasznen 7. dinekTpryecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba ponxa 3JIEKTpUYECKHX 3apsiioB. B3aumonelicTBue
3apsokeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aWMOJAEWUCTBUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIAMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. ITpuHnun
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsi.
Crpoenne aroma. IIpoBOOHMKM W AMDIIEKTPUKU. 3aKOH  COXpPAHEHUs
AIIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
HcTOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DNEKTPUUECKUI TOK B KHUIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia Toka.  DJIEKTPUYECKOE  HaAIMpPSKEHUE.
ConpoTuBiieHHE NPOBOJHMKA. YIEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
nas ydactka uenu. llocienoBarenbHoe UM mapauieIbHOE — COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NeKTpUYeCKOro Toka. 3akoH Jlxoyns—JleHna.
ONeKTpUYECKUe LIeTH U MOTPeOUTeNn dEKTpruUecKoi sHepruu B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBUE  TMOCTOSSHHBIX ~ MAarHUTOB.
MarnutHOoe nosie. MarauTHoe noJie 3eMJId U €ro 3HaueHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€HICTBME MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. Vcronb30BaHME S3IEKTPOJBUTATENIC B
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCHIOPTE.

Oneitel @apajnes. SABieHne 3MeKTpoOMarHuTHON nHAykuuu. [IpaBuno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jlemoncmpayuu.

DJIeKTpU3a1us TEJl.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U JEHUCTBUE MIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] MHAYKIHS.
3aKOH COXpAHEHUS IIEKTPUUECKUX 3aPsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH COIpOTUBIICHUMN.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBanye HEBO3MOKHOCTH Pa3I€JICHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MTOJIEH MOCTOSIHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMAarHuT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPABJICHUS HHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJEKTPU3ANMK TEA WHAYKIUEH W Tpu
COMPUKOCHOBEHHH.

HccnenoBanre AEUCTBUSL DSJIEKTPUUYECKOTO TMOJS Ha MPOBOJAHHUKU U
JARJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIENH TTOCTOSTHHOTO TOKA.
N3mepenue u peryJupoBaHUe CUJIbI TOKA.

H3mepenue U peryianpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSIKEHUSI HAa PE3UCTOPE.

OMbITHI, JEMOHCTPHUPYIOLIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COMNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN IOMNEPEYHOrO
CEUYEeHMS U MaTepuana.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CWIbl TOKa MPU MHapaUIeIbHOM COEIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, MAYIIETO YEPe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/] nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs TOCTOSIHHBIX MAarHUTOB TMpU  HUX
00bEIMHEHNH U PA3JCICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. ONBITEL, J€MOHCTPUPYIOIIHME 3aBHCUMOCTb CHJIBI  B3aUMOJEHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. U3mepenue KIIJl 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCJIEIOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIMH:
VCCJIEIOBAHUE W3MEHEHMI 3HA4YEHUS M HAMPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBWKEHUsA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHeiHoe aBuwxkeHue. CpeaHss U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mNpsMOMHENHHOEe aABMKeHHe. CBoOOmHOE
nagenue. OnsITel ['anues.

PaBHoMmepHoe aBmkeHue mo okpyxHoctu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOCTpeEMUTENBHOE YCKOPEHUE.

[Tepsbiii 3ak0oH HptoTroHa. Bropo#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[TpuHIMI CyNIepIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHUs, CHJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. Jlswxenue ruta”Her Bokpyr ComHpa. llepBas kocMmuueckas CKOPOCTb.
HesecoMocCTh 1 nieperpyskKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. MIsmMeHeHne uMmiynbca. IMImyabe cuiibl. 3aKOH COXpaHEHUs
uMIysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsKeCTH, yHpPyrocTH,
Tpeuust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Teja, NOJHATOTO Hal
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus c:katou npykunel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHMHM. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIHUU.

Jemoncmpayuu.

1. HaGmroneHne MexaHMYECKOTro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.
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9.

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

CpaBHEHHME TyTe W TPAEKTOPUM [BHIKEHHMS OJHOTO M TOTO K€ Tela
OTHOCHUTEJBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabiroieHue nBUKEHUs Tella 0 OKPYKHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JBHYKEHUU
OTHOCUTEIILHO KaOMHETa (PU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACUCTBYIOIIEH HAa HEro
CHUJIBL.

Habmronenne paBeHCcTBa CUJI IPU B3aMOACHCTBUHU TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMIrynbca npy B3aMMOACHCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCca TPHU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON SHEPTHH ITPU CBOOOIHOM A ICHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NIPU JBUKEHUH Teja MO JEHCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JajdbHEHIIEro paBHOMEPHOTO
JIBUKCHHSI IAPHUKA WITH TEIICKKH.

Omnpenenenrue cpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JIBIDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Onpenenenre yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PABHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX UYHUCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne koddduIeHTa TPEHNUS CKOTBXKEHUS.

Omnpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUJIBI TPEHUS NPU PAaBHOMEPHOM JBIKCHUHU Tella
110 TOPU30HTAIEHOM MMOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11. I3ydyeHune 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckune KoJie0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEpHOJI,
4acToTa, aMIUINTYJa. MaTeMaTudeCKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPIrUH MPHU KOJIeOATETEHOM BUKEHUH.

3aryxaomue — koiebanus.  BbpiHyxkaeHHble — koneOaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHUM4eckux BOJH. [IpomoneHele n
IIONEpEeYHble  BOJIHBL. [[MHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJle, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.
HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.
Pacripoctpanenne npoJoabHBIX U MONEPEYHBIX BOJH (Ha MOJETH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o Uk w N

AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onsimel.
1. OmpezgeneHre 4YacTOTbl M IEpUOJAa KOJEOAHMM MaTeMaTH4ecKoro
MasTHHUKA.
2. Ompenenenue 4acTOTHI U IEpHUOAa KOJeOaHUN NPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Teproia KoueOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JIJUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN NPy KUHHOTO MasgTHUKA
OT Macchl rpysa.
5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHui rpysa, MOJIBEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MasgTHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.
Pa3nen 10. DiekTpoOMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJjie.  DJIeKTpOMarHuTHbie  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.



OnextpomarauTHas npupoja csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yuenue CBOWCTB SJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBags  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonuHeinHoe
pacrnipoctpaHeHue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICMonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom mywedr B JnmH3e. Onrtuueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckomna. [7a3 kKak onTuyeckas cHCTeEMA. BIM30pyKOCTh U
JaJTbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnektp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ncriepcus cBeTa.

Hemoncmpauuu.

[IpsiMosIMHETHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxkeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyer B coOMparole JInH3e.

XoJ yder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun aeicTBus Goroanmapata, MUKPOCKOTA U TEJIECKOIA.
10. Mogzens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETA Pa3HBIX 1[BETOB.

W X N U WD e

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpPa)KE€HUsS CBETOBOrO Jiydya OT yrJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300PAKEHUS MPEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCUMOCTHU yriia MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Ilomydenue n300pa>keHUM C MOMOIIBIO COOMPAIOILIEH JTMH3BI.

5. Ompenenenue (POKyCHOTO PacCTOSHUSL U ONTHUYECKOW CHIIBI COOMparoIen
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OETIOr0 CBETa B CHEKTP.

7. OnbITHl IO BOCHPUATHIO IIBETA MPEAMETOB MpPHU WX HAOIIOJACHHUM 4Yepe3
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBblIe siBJIeHHS.

Oneitel Pe3epdopna v mianerapHass mojens atoma. Monens aroma bopa.
HcnyckaHue u nornioiieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMogpens aromHoro sapa. HM3oronmsl. PaauoaxtrBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX 1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsAO0BOIO M MacCOBOTO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIA U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA JKUBBIC
OpraHU3MBl.

Jlemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BomOpoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YaCTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. M3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpHUTENHEHO--00001IIAOLTNIT MOTYTb TPEIHA3HAYEH AJISl CUCTEMAaTH3AIIH
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbiTa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke s 0O0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHAs! TPAaMOTHOCTH: OCBOEHHE HAy4HBIX METOAOB HCCIIEIOBAHUSA



SIBJICHUN TPUPOJBI U TEXHUKH, OBJIAJICHUE YMCHHSIMHU OOBSICHATH (pu3nyeckue
SIBJICHUS, TPUMEHsS TOJIydEHHbIE 3HAHMS, pellarh 3aJayd, B TOM YHCIE
KAUYE€CTBEHHbIC U SKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBINM XapakTep JAaHHOTO pasjielia peaju3yeTcs
328 CY€T TOro, 4YTO OOYy4YalOIIMeCs BBIMOJHSAIOT 3aJlaHus, B KOTOPBIX UM
peaJaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacmo3HaBaTh M HAYYHO OOBSICHATH
bu3nuecKkue BJIEHUS B OKPY>KaIOIIeH MPUpPO/Ie U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHbIE METO/Ibl MCCIIEIOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIOTE3 U MOJyUYEeHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HAMOOJEe BAXKHBIX JOCTHIKEHUU COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, TPAKTHUECKOTO UCIO0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIECHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare u3yuenus (pU3MKA HA YPOBHE OCHOBHOTO 00I11Iero 0Opa3oBaHus

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3nueCcKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIE€HUU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKHX IMpoO0JeM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3NKH;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMIIOB B JACSITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
[IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HaHUSI MHUPA, OCHOBBI Pa3BUTHs TEXHOJOTHWH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— pa3BUTHE Hay4HOH II0003HATENHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aronoJIyyus:

— OCO3HAHME ILIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM OOOPYIAOBAHHUEM B
JOMAIIHUX yCIIOBHUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPHU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PELICHUM IPAKTHYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOM HAIPaBJICHHOCTH, TPEOYIOMMX B TOM 4HCIE U (U3HUECKHX
3HAHUM;

e — MHTEpEC K MIPAKTUUYECKOMY U3YUEHUIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTALUsS Ha NpPUMEHEHHE (PU3MUYECKUX 3HAHMM JJI1 peuleHus 3a1ad B
o0JacTl OKpY’Kalollel Cpenbl, MJIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILLEH CPEIbI;

e — OCO3HaHHE TI00aTbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) amanTanum K HM3MEHAIOIMMCH YCJOBMAM COUMAJTBHON U NPUPOIHOH
cpeabl:

e — TMOTPEOHOCT, BO B3aWMOJACWCTBUM IIPH BBINOJIHEHUU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTUX;

e — TIIOBBIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4uciie (OpMYJINPOBATh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHUE AaHAJU3UPOBATH U BBISBIISITH B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEICTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOEHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBaHusi y oOyyaromerocs: 0yayT chopmMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHbIC yUeOHbBIC TCHCTBUSA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIE  JCHCTBUSA, PETYJISATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:



BBISIBISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKKH OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPaBHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NUYECKUX
SIBJICHUI U NPOLIECCOB, JI€]aTh BBIBOJBI C MCIIONb30BAHUEM JEAYKTHUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3nYECKUX BEJINYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pemeHus: ydeOHOW (PU3NYEecKOi
3a7aun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ yUETOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe HccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT MO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢uznyecKuii IKCIEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (U3UUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImro,
MOJyYEHHYIO B XO/I€ MCCIIEIOBAaHUS MM HKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI IO pE3ybTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHElWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, & TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

HNPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOUCKE H
orbope MH(OPMAIUK WM JAHHBIX C YYETOM MPEAJIOKECHHON Y4eOHOM
bu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (HOpPMYy  TpPEACTABICHHUS
UHpOpPMAIIMM ¥ WUIIOCTPUPOBATh pelIacMble 3aJa4dl  HECJIOKHBIMU
CXeMaMH, ArarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIHSIMH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA PEIICHHE 3aJauyd U TOAep KaHHe
0J1aroxeaTeILHOCTH OOIICHUS,



COTOCTABJATh CBOU CYXKIEHHUS C CYXACHUSIMH JIPYTUX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHI;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIOIHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAMBUAYAIbHONH pabOThl MpU PEIIEHUH KOHKPETHOW (U3NYECKOM
poOJIeMBbI;

NPUHUMATD LIEJIM COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BbIBATH JIE€WCTBUSA
no €€ JMOCTHKEHUIO: paclpefessiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBJICHUIO M KOOPJIMHUPYS CBOM JEHCTBUS C APYTHUMH
YJIeHaMU KOMaH/1bl;

OLICHMBATh KAa4€CTBO CBOETrO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJIATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIHsX, TPEOYIOIIIX
IS peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3jIMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHUM
(MHOUBUYyaJIbHOE, TPUHSATHE pPEIICHUS B TPyMIe, NPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSTENILHO COCTABJISATh AITOPUTM pelieHus (U3nYecKon 3a1aun nin
IUTaHAa HMCCIIEJOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAiaraeMble BapUaHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIDKEHUS  (HENOCTIKEHHUS) pe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCIIE€ B XOJ BBIOJHEHUS
(U3MYECKOTO UCCIICJOBAHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CHopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;



pHU3HABaTh CBOE MPABO Ha OLIMOKY MPHU pelleHnr (PU3NUEeCKUX 3a/1a4 WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.

INTPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME M  XUMHYECKHE  SIBJICHUS,
HaOIOICHUE, DKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
cha, nedopmarms (ynpyras, MJIacTUYECcKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiaeHUs (AudQy3us, TEIIOBOE IBIKCHHE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBWKCHME, HEPABHOMEPHOE  JBWKECHUE, HHEPIHA,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpallleHUsI, Tepeaaya JAaBi€HUs TBEPABIMH TeNaMH, XKUIKOCTIMU U
razamm, arMoc(epHOe [aBlICHWE, IUIaBaHWE TeJ, MPEBpaIICHUs
MEXaHUUYECKON SHEPruu) IO OMHMCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPHUPYIOIINX TJAHHOE (PU3MUECKOE SBJICHHE;
pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY)KaloIlleM MHpEe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
NpUMEPBI IBUKEHHUS C Pa3IMUYHBIMU CKOPOCTSAMH B >KMBOM U HEXKUBOU
MpUPOAE, NCUCTBUE CHUJIbI TPEHUS B MPUPOJAEC U TEXHUKE, BIUSIHUE
aTMOC(EpHOro JaBJEHUS Ha XKHUBOW OpraHW3M, IJIaBaHHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOANUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBICHHM;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBIICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, 0O0BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEJIHSSA CKOPOCTh, CHJIa YNIPYTOCTH, CUJIA TSKECTH, BEC
Tena, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAOIIAs] CHJIa, MEXaHWYECKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CHJbL, KO3(POUIIMEHT TMOJE3HOr0 JEHWCTBUS MEXaHH3MOB,
KMHETHYeCKass M TOTEHIMalbHas SHEPrus), MPU OMHUCAHUU IPABHIHHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJIB3YEeMbIX  BEJIUYUH, HX
0003HaUeCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEINYNHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CHII (BAOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbiuara (0110ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPruM, NpPU H3TOM [JaBaThb CJIOBECHYIO (OPMYJIUMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBJICHHUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE U3 1-2
JOTMYECKHX ILAaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3anadyd B 1—2 JEHCTBUA, MCHOJB3YyS 3aKOHBI W
(opMyiibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHS 33/1a4 3aIIUCBIBATh KPATKOE yCIOBUE, MOACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYNBI U TMPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOUW (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh MpU HNOMOUIH
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BBIIEIATh IPOBEPSIEMOE
NpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3YyJIbTaTaM;

IPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyeckux CBOMCTB TeJ: (opMyIupoBaThH IPOBEpsEMBbIE
IPENOJIOKEHUs, COOMPaTh YCTAHOBKY U3 MPEANIOKEHHOT0 000pYy10BaHMS,
3aIKChIBaTh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMUS PACCTOSHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBATh IOKa3aHHUS MPUOOPOB C y4ETOM
3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOJNUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
JPYrofl C HCIOJB30BAHMEM IMPSMBIX HM3MEPEHHUH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU JBHXKCHHUS Teja, CHUJIbI
TPEHUsSI CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUSA OT IO CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYroCTH OT YAJUHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMaA
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM
IUTaBaHUSI TEJl, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUTAHUPOBAaHUM Y4eOHOTO HCCIIEJIOBaHMs, COOMpaTh YCTAaHOBKY U
BBIMIOJHATh M3MEpPEHUs, CJenys MPEeANoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DU3MUECKUX BEIUYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI M0 pe3yJbTaTaMm
UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBbIE HU3MEpeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, CUja TPEHHUS CKOJBXKEHHUS,
JaBJIEHUE  BO3JyXa, BBITAIKMBAIONIAS  CHJA, JIEHCTBYIOIIas  Ha
HOTPYKEHHOE B JKUIKOCTb TeNO, KO3(PQHUIMEHT MOJEe3HOro MeiCTBUA
IOPOCTBIX MEXaHU3MOB), CIEeAysl TMPEAJIOKEHHON WHCTPYKIUH: MpH
BBIMIOJTHEHUH HW3MEPEHUl CcOOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

co0uII01aTh MpaBUIIa TEXHUKK 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
000pyT0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETMOJABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTD;
XapaKkTepu30BaTh NPUHIUMBI JEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha UX ONUCaHui (B TOM YHUCIIE:
HNOJIUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOICTBax (PM3MYECKUX SIBICHUH M HEOOXOauMble (U3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAXOAUTh  HUHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUW B TMOBCETHEBHOM
AKU3HU JJ11 oOecrieyeHus: 0€30MacHOCTH MPH OOpaIlEHUH C MPUOOpamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U COOJIIOJCHUSA
HOPM 9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH Cpeie;

OCYHIECTBIISAITh OTOOp HMCTOYHMKOB wuH(opMmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIlIPOCOM, HA OCHOBE NMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMALINIO, KOTOpasi SBJISIETCS MPOTHBOPEUYMBOM WM MOXKET OBITH
HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YUY€OHBIX 3a/laHUi HAYYHO--TIONMYJISPHYIO
auTepaTypy  (pU3MUYECKOro CoAepXKaHHs, CIPAaBOYHbIE MaTEepHAabI,
pecypcbl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE U YCTHBIE COOOILICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACPKAHUSI, B TOM



qyclie MyOJUYHO JelaTh KPAaTKUe COOOIEHHs O pe3yjpTaTax MPOEKTOB
WK Y4eOHBIX HCCIEJAOBaHUM, MPH H3TOM TPaMOTHO HCIIOJIb30BATh
U3YYCHHBbI TOHATUWHBIN ammapaT Kypca (U3MKH, COINPOBOXAAThH
BBICTYIICHUE IIPE3CHTALUCH;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenesiaTh
00s3aHHOCTH B TPYIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/JayamH,
CIEAUTh 34 BBINOJHEHUEM IUIAHA JCHUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTb  TIpPYyNINbl,  BBICTPAaUBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHCHHUE OKPYKAIOIIMX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIMXCSl YMEHUM:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKUE U
amop(Hble Tela, HACBILEHHBI W HEHACHIIICHHBI Map, BIIAXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DSHEPrusi, TEIUIOBOM JBUTAaTeb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsij, HNEKTPUUECKOE TMO0JIe, MPOBOIHUKU
U TURJICKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpPEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAauMBAHME, KAWISPHbBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllMsA, IJIaBICHHUE, KpUCTaM3auus (OTBEpIEBaHUE), KUIICHUE,
Teruonepeaaya (TEerIoNpOBOHOCTb, KOHBEKLUA, U3ITy4YEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOpPOTKOE 3aMbIKaHHWE, B3aUMOJEHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO T0JISI HA POBOJHUK C TOKOM, 3JIEKTPOMATrHUTHAsI MHAYKIIMS)
0 ONUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpY)XaloIlleM MHpE, B TOM UHCIE€ (PUINYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHBIE SBJIEHUS B TPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMoc(epe, DJIEKTPUYECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
nojie 3eMiM, Apeld MOoJIOCOB, poib MAarHUTHOIO IOJS s JKU3HM Ha
3emiie, MOJIIPHOE CHUSIHHE, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 337a4y B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBJICHUU

ONKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NUYECKUE SIBJICHMS, UCIIONIb3YS
(u3nyecKkue BEIMUYMHBI (TEMIEpATypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJeibHas TEIJIOEMKOCTh BELIECTBa, YyJAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TeIJoTa MapooOpa3oBaHUs, yHeidbHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOU
MalIMHbl, OTHOCHUTEJIbHAS BJIAXXHOCTh BO31yXa, AJIEKTPUYECKUU 3apsl,
CWJIa TOKa, DJIEKTPUYECKOE HAINpPSKEHHE, CONPOTUBICHUE IPOBOJHMKA,
yIEIbHOE  CONpPOTHBIIEHHWE  BewlecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKA), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
($u3NYECKUt CMBICIT WCIOJIb3YEMBIX BEIUYHMH, 00O3HAYEHUS U €IUHUIIBI
(¢u3nyecKuX BEIMYUH, HAXOAUTh (HOPMYIbI, CBS3BIBAIOIIME JaHHYIO
(U3NYECKYI0 BEIMYMHY C JpPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO--KHHETUYECKONH TEOPUHU
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPIO3UIUHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma i yyacTKa LN, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsI DSHEPruM, IpUd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHE;

OOBACHATh (PU3MUYECKHE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB ¢ OMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemate pacu€THele 3aiauud B 2-3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(opMyiibl, CBs3bIBarOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX [ peleHus 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOoOXOquMble Al €€ pelleHHs, NPOBOAMTH pPAacu€Tbl M CpPaBHUBATH
HOJIyYEHHOE 3HauU€HUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIENIOBAaHUS, BBIICIATDH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpsIKa
IIPOBEJICHUS MCCIIE0BaHNUs, 1€J1aTh BbIBObL;

OPOBOANUTH OMNBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WIH
duznyecKux CBOWCTB TN (KaMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JaBIICHUS
BO3/yXa OT ero o0béma, Temreparypbl, CKOPOCTH IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpU M3IYYEHHH OT I[BETa M3JIydarolie (IOTIOLIAoLIeil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomanau €€ IOBEPXHOCTH, DJEKTpHU3alMUs Tel U B3aUMOJEHCTBUE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEHWCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3yaJIM3allisi MAarHUTHBIX TOJE€H TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHUTHOIO TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIUpOBATH
poBepseMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs1, OMKUCHIBATH XO/1 OMBITA U (POPMYIUPOBATH BHIBOIbI;
BBITIOJIHATh  MOpPSIMbIE  WM3MEPEHUsS  TEMIIeparypbl, OTHOCUTEJIbHOMU
BJI&XHOCTH BO3JyXa, CHJIBI TOKA, HAIPSIKEHUS C HCIOJIb30BaHUEM
aHAJOrOBBIX NPUOOPOB U JATYMKOB (DU3UUYECKUX BEIMYMUH, CPaBHUBATDH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOM BETUYHUHBI OT
JpPYro C  UCIHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
COIPOTUBJIEHUS NPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAX IOMEPEYHOTO
CEUYEHUS U YAEIbHOTO CONPOTUBIICHHS BEIIECTBA MPOBOJIHNUKA, CHIIBI TOKA,
UIYIIETO 4Yepe3 MPOBOAHUK, OT HANpPKEHUS Ha IPOBOJHUKE,
UCCIICOBAHUE IOCIEAOBATEIBHOIO M  MAPAJLIEIBHOIO COEAUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEIOBaHHE, COOMPATh YCTAHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CICAys NPEIIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TrpaduKoB,
JIeJIaTh BBIBOJIBI IO PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHHs] (PU3NUECKUX BEIWYUH (yIeibHAs
TEIUIOEMKOCTh ~ BEILIECTBAa, COMNPOTUBICHHE NPOBOJAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAyS MPEMJIOKEHHOW UHCTPYKLUHH, U
BBIYUCJIISITh 3HAYEHUE BEJINYNHBIL;

co0roAaTh nMpaBuja TEXHUKU 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPHUHIMUIBI  JEHCTBUS H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOMl HAa HMX oOmnucaHus (B TOM YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIEpPMETD,
BOJIBTMETP, CUETUHMK DJICKTPUUYECKOW IHEPTUM, 3IEKTPOOCBETUTEIIbHbBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOIBUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAaX (PU3MUECKUX SIBJICHUW U HEOOXOIUMBbIE
duznyeckrue 3aKOHOMEPHOCTH;

pacIio3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPUTEIIbHBIC
npubOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMIPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl SJIEKTPUUYECKUX



Henei ¢ mociaea0BaTeIbHbIM U MapalIeIbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJIoBHbIE 0003HAUEHUS FIIEMEHTOB 3JIEKTPUUECKHX IIeTIeH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B ITOBCEIHEBHOM
KU3HU Il oOecreueHusi 6€30IacHOCTU MpU OOpallieHuyd ¢ IpudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIISITh TOWCK HWHpOpMauu  (U3HYECKOTO COJEp)KaHUs B
WHuTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYyTEM CpaBHEHUSA
JOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIIEISTH  WMH(GOPMAILMIO, KOTOpas
ABIIETCS IPOTUBOPEUUBON MM MOXKET OBITh HEAOCTOBEPHOI;
UCIIOJIb30BATh MPH BHITIOJHEHUN YU€OHBIX 3a/laHUN HAYYHO--TIONMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro - coAepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaTh COOCTBEHHBIE NMHUCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHMUS,
0000mmasi wHpOpPMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONIEp)KaHWs, B TOM YHCIE MYyOJWYHO TIPEJACTABIATh PE3yJIbTaThI
MIPOEKTHON WJIM KCCIEeNOBATENBCKON JEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIONb30BAaTh HM3YYEHHBIM TOHATUWHBIA ammapar Kypca (U3HKH,
COTPOBOXAATh BBHICTYIIJICHHE MPE3EHTAIUEH;

IPU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NICCKUX
IIPOIIECCOB pacTpeieNaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33JJa4aMH, CJICIUThH 32 BBIMOJTHEHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIIBI, BRICTPAUBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(QIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

WCIIONB30BaTh MOHSATHA: CUCTEMa OTCYE€Ta, MATepHAIbHAsA TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Ae(opmarius
(ympyrasi, mjaacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tesla, PABHOBECHE, MEXaHUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAJIbHO30PKOCTD,
CHEKTPbl UCITYCKaHUs U MOTJOLIEHus, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, IAEPHAS SHEPTETUKA,



paznuyaTh SBJICHHS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIDKEHUE, CBOOOIHOE
najicHUue TeJ, PABHOMEPHOE JNBIKCHHE TI0 OKPY)KHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIJKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroniue u
BBIHY’KJIGHHbIE KOJeOaHUsI), pE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEWHOE PACIpPOCTPAHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBeTa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOTO CBETa B
CHEKTp M CIOXKEHHME CIHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JaHHOE (PU3HYECKOE SIBIICHHE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNH B
OKpy»KaroieM Mupe (B TOM uuciae (U3MUECKUE SBICHUS B MPUPOJIE:
NPWINBBI U OTJIUBBI, JBMKEHUE TU1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTraHW3MOB, BOCTIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHAMH, 3X0, IIBETa T,
OTNITHYECKUE SBJICHUS B MPHUPOJE, OMOIOTUYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(HUOIETOBOTO W PEHTTEHOBCKOIO HM3JIYYEHHH, €CTECTBEHHbIN
PaAMOAKTUBHBIN (DOH, KOCMUYECKHUE Iy4d, PAAUOAKTUBHOE H3TyYEHUE
IPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTHUBHBIX W3Iy4YeHUH Ha
OpraHW3M YeJIOBEKa), MPU STOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUU

ONKCHIBaTh U3YUYECHHBIE CBOMCTBA TeN U (DU3UYECKHUE SIBJICHUS, UCIIONb3YS
dbu3ndecKkue BENMWYUHBI (CpPEeIHSsI U MTHOBEHHAs CKOPOCTh Tela TP
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEeMENICHue, MyTh, YTrIOBas
CKOpPOCTb, CHJIa TPEHHUS, CHJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJIeHUs, BEC Teja, HUMIIYJbC Tejla, HUMIYJIbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tea,
MOHSTOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTCHITMATBHAS DHEPTUS CXKATOU
NPYXKWHBI, KHHETHYECKash SHEPIHs, IOJIHAs MEXaHWYeCKas DSHEprus,
NEpPHUOJT U YacToTa KoJieOaHUM, JAJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNIb MPEIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBUJIILHO TPAKTOBAaTh (M3MYECKUN CMBICT WCIOJIb3YEMbBIX BEIIMYHH,
0003HaUCHUS W EAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAWTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTD IPpaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepu3oBaTh CBOWCTBA TeJl, (U3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHUs JHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,



NPUHIUI CYNEPHO3HWIUKA CHJI, TPHHIUI OTHOCHUTENbHOCTH [ ammes,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKCHUS U
IPETIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsAA0BOI0 U MAaCCOBOTO YHUCEI
IpU SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA W 3aIllMChIBAaTh €r0 MaTEMaTHIECKOE BBIPAKECHHE,

OOBSCHATH (HU3MYECKHE IMPOIECCHl M CBOMCTBA TN, B TOM YHCIE H B
KOHTEKCTE CUTYallHii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BHISBISTH
NPUYUHHO--CJICICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKHX IIaroB ¢ OMOPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacy€THble 3amadd  (OmMparoluecs Ha cucteMy u3 23
YPaBHEHMIA), HCIIOJNIB3YsI 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISTH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIC IJIsl PEIICHHUs, IIPOBOAUTH PACYETHI U
OLICHUBATh PEATMCTHYHOCTh TIOJYYCHHOTO 3HA4YCHHS (DU3HUYECKOU
BCJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METO/OB, HCIIOJIB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
NPOBEPSEMOE  TIPEAINOJIOKEHUE, OIEHUBATh TMPABWIBHOCTD IOPSIKA
NPOBEICHUSI  HMCCIENOBaHMS, JeNaTh BBIBOJBI, HWHTEPIPETHPOBATH
PE3yNbTaThl HAOIOCHUH U OTBITOB;

NPOBOJANUTH OMBITHl MO HAOMIOACHWIO (PU3UYECKUX SBICHUNA WIH
¢u3nyecKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3aKkoHa HproTOHA, 3akoHa
COXpaHEHHsI SHEPIHH, 3aBUCUMOCThH IEpPHOAa KOJeOaHW MTpPYKUHHOTO
MasiTHUKa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI M HE3aBUCHMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHWM, MPSMOIMHEHHOE paclipOCTPAHEHHE CBETA,
pasnokeHue OeNoro cBera B CIIEKTP, M3yYeHHE CBONCTB M300paKEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHUsl TpeaMera B coOuparomieit
JHWH3e, HAOIIOJCHHE CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyUSHHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30bITOUHOrO Habopa
o0Opy/lOBaHUs, OMUCHIBATH XOJ ONbITAa H  €ro  pe3yibTarThl,
(dbopMyIMpOBaTh BHIBOJIBI;

IPOBOJUTH NP HEOOXOAMMOCTH CEPHUI0 MPSIMBIX H3MEPEHHH, ONpeaersis
CpenHee 3Ha4YeHHE U3MEepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MEpUTENHHOTO TTPUOOpPA);

NPOBOJANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCTIOJIb30BAHUEM TPSMBIX HM3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHU



IpU PaBHOYCKOPEHHOM JBIKEHHU 0€3 HayalbHON CKOPOCTH, MEepUoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpejoMJIeHHs] OT yria
najieHus1): IUIAHUPOBAaTh MCCIEJOBAaHUE, CaMOCTOSITENBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH
bu3NYecKuX BETWYWH B BUJIEC TaONHIl U TpaduKOB, JIeJIaTh BBIBOIBI IO
pe3yabpTaTaM HCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIMYMUH (CpEeAHss
CKOPOCTb M YCKOpPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas padboTa M MOIIHOCTb, YacTOTa H
nepuoa KojeOaHWH MaTeMaTHYecKOro W TMPYKMHHOTO MAasiTHUKOB,
onTHYecKass cuja coOuparoumed JHMH3bl, pPagUOaKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIUH, BBIYUCIATD
3Ha4YCHHE BEJIMYUHBI U aHAJIM3UPOBATH MOTYUYECHHBIE PE3YNbTAThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

co0Jro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MpHU padboTe ¢ 1a60paTOPHBIM
000pyI0BaHUEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKKM M3YYEHHBIX (QU3NYECKUX MOJIEIeH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPIOE TENO, TOYCUHBIM HCTOYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MoOJeNb aToMma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPHUHIMUIBI  JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX OnucaHusd (B TOM YHUCIE:
CIOUIOMETp, NaTYMKH TMOJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, TMepuckom, (Qoroanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HMCHOJB3ysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOILECCOB
IpU pElIEHUH Y4eOHO--MPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI s
MOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpPUMEPax)
MPaKTUYECKOIO MCMOJIb30BAHMS (DU3MYECKUX 3HAHUM B TMOBCEIHEBHOU
KU3HU JJIs1 oOecreueHusi 6€30IacHOCTU MPpU OOpallieHuud ¢ IprudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 370pOBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;



OCYIIECTBIISAITh TOUCK HHPOpMAUU (PU3NYECKOTO COAEp)KaHUSA B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAaXOAUTh
IyTU OMpEJENIeHUs] JOCTOBEPHOCTH MOJIYYSHHON MH(POpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUN U JOTIOJIHUTENbHBIX NCTOYHUKOB;

UCIIOJIb30BAaTh MPU BBIMOJHEHUN YUEOHBIX 3aJaHUil HayYHO--TIOMYJISIPHYIO
auTepaTypy  (pU3MYECKOro CoAepXKaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl ceti IHTEpHeT, BilageTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uH(pOpMaIMU W3 HECKOJbKMX MCTOYHUKOB (PU3MUECKOr0 COJIepKaHus,
nyOIMYHO NMPEICTABIATh PE3yIbTaThl IPOESKTHOMN MM MCCIEA0BATEIbCKOM
NEATEIbHOCTH, TMpPU 3TOM TIPaMOTHO  HCIIOJb30BAaTh  HM3yYECHHBIN
NOHATUUHBIN anmapar u3ydyaeMoro pasiaena (U3UKA U CONMPOBOXKIAThH
BBICTYIUIGHUE Mpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
bu6nmuoreka [JOK
1.1 ) - 2
H3HIKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBHACCKHE BEHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEINM METO/I IIO3HAHUS 2 1 bubmorexa [TOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayanbHbIe CBeeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JBr>KeHUE U B3aMMOJICCTBUE YaCTHI] ) 1 bubnnorexa [JOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETaTHBbIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHne u B3auMojieiicTBue TeJ
bu6mmoreka [IOK
N M
3 CXAHITICCROC JBIDKCHHC 3 https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Cuna. Buget cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [asnenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuaKocTn > https://m.edsoo.ru/7f416194
bubmnorexa [JOK
4.3 ATMocepHoe naBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pazgen S. PaboTa 1 MOIIIHOCTB. JHEpPrUs
bubmuorexa [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 TpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmnorexa [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TensioBble iBJIeHUS
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmmorexa [TOK
’ p B https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
1.2 Tenuossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpryeckne 1 MArHUTHBIE SIBJICHUS
)1 DneKkTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN ANEKTPUUECKUN TOK 20 1 7 hitps-//m.cdsoo.ru/ 74181 ce
Bbubnmuoreka [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
JICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4ueckue siBJICHUS
L1 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nmuoreka [JOK
' OIMCAHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbu6muoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HIbl COXpanCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3zgen 2. Mexannueckue KoJe0aHUS ¥ BOJHBI
Bbubnmuoreka [JOK
2.1 Mexaandeckne Kojaeoa 7 3
RARIHCCRHC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbubnmuoreka [JOK
2.2 MexaHu4ecKue BO .3 8 1 3
RAHIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 6
Pa3gen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUSI CBETA 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JInH3BI 1 oNTHYECKHE TPHUOOPHI 6 3 hitps://m.cdsoo.ru/741ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pazaen 5. KBaHTOBBI€ SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoM 4 1 hits://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aTOMHOTO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paszgen 6. [loBTOpHUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢hus3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne ara u@posBbIe
n/n Tema ypoka Bceero Kontpoannere  TlpaxTudeckue fdlsyqennﬂ :)lﬁ[()l:lI;OBaTeﬂbeIe
padoThbI padoTsI pecypesI
| ®du3nKa — HayKa O PUPOJIE. |
SIBneHus npupoabl
2 ®usnueckue SBICHUS 1
3 ®dusnuecKue BEIUYUHBI U UX 1
U3MEpPEHHUE
Ypok-uccnenoanue "M3mepenue
4 TEMIEPATyphl IPU TOMOIIH 1 1
YKUJKOCTHOTO TEPMOMETpPA U IaTUMKa
TeMiepaTypsl"”
MeTto/1bl HAy4HOTO TTO3HAHMSL.
5 Onucanne pU3NUECKHUX SIBJICHUN C 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff09f72a
MOMOIUIBIO MOJIEeH
VYpok-uccnenosanue "[Iposepka
6 TUIOTE3bl: AAbHOCTD MOJIETA IIAPHKA, 1 1
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJtbirie, yeM OOoJIbIIe BHICOTA MycKa'
Crpoenue BemectBa. ONbITHI,
7 JIOKA3bIBAIOLIME TUCKPETHOE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIECTBa
8 JIBU>KeHUE 4acTHll BEIIECTBA 1 buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OMbITHI 110

9 HaOJIOZICHUIO TETIJIOBOTO PACITUPEHUS
ra3oBy»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSTHUN
1 BozbI. O000IIIEHNE 10 pa3aeny bubmnorexa [JOK
«ITepBoHauanbHbIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEILIECTBAY
MexaHnnueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpABHOMEPHOE bubmorexa [TOK
https://m.edsoo.ru/ff0a05¢6
JIBIKCHUE
bubmuorexa [JOK
13 CKkopocTE. EHHHIE! CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 PacyeT myTu 1 BpeMeHU ABUKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuns. Macca — mepa bubmmoreka [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmnorexa [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpezneneHue
TUTOTHOCTHU TBEPIOTO TETa
18 Pemenne 3amau no teme "IInoTHOCTE bubmuorexa [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XxapakTepUCTHKA
19 B3auMoiecTBus Tei. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabora «3yueHue

3aBUCHUMOCTHU PACTAKCHUA




(meopmanym) mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»

21 [[“1Bnenue Tsarorenus. Cuiia TSKeCTU
CBA3b MEXKY CUJION TSKECTH U
. bubmnorexa [JOK
22 Maccoi Tena. Bec tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TSKEeCTH

” Cuiia TSKeCTH Ha JPYTruX IJIaHeTax. bubmmoreka [JOK

Du3nYecKue XapakKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
Bbu6nuoreka [JOK
24 N3mepenne cun. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
Bbu6nmuoreka [JOK
25 Bec Tema. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoskeHne IByX CHUJI, HallpaBJIEHHBIX
26 10 OJTHOM II ;Iii)ﬁ ’ bubmorexa [IOK
o P ) https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIIASA CHIT

27 Pemenue 3amau mo reme
"PaBHonelicTBytOMmAst cuit”

)3 Cuna tpenus u e€ Buanl. Tpenue B bubmuorexa [JOK
NIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3ydeHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIB)KEHUS OT CHIIBI TaBJICHUS U bubmorexa LIOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAOITIXCS
MTOBEPXHOCTEM

30 Pemienue 3a1au Ha onpeneneHue
PaBHOJACHCTBYIONIEH CUIIBI

31 Pemenue 3anau o temam: «Bec bubmuorexa [JOK

tenay, «['papudeckoe n3odbpaxenue

https://m.edsoo.ru/ff0alde0




cuy, «Cunby, «PaBHOAEHCTBYIOMIAS
CHII»

KonTtponbHas pabota no Temam:
«Mexanudeckoe IBHXKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['papuueckoe n3obpaxkeHue cui,
«CHnbl»
JHasnenue. CriocoObl yMEHbBIIICHUS U bubnnorexa HOK
33
YBEJIUYEHUS TaBJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBieHwne raza. 3aBUCUMOCTD
34 aBJICHHS ra3a OoT 00bLEMa bubmmorera [IOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepemaua naBiaeHUS TBEPIABIMHA
35 Tenl;l\fn mi KOCTSIMH B Ir)zft[mMH bubmorexa LIOK
> KU ) https://m.edsoo.ru/ff0a25b0
3akon ITackans
36 JlaBneHue B ®KUIKOCTH U Taze, bubmmoreka [JOK
BBI3BAHHOE JICUCTBUEM CHJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718
37 Pemienne 3agad o teme «JlapieHue B bubmuorexa [JOK
SKUIKOCTH U Tra3e. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooOmaromuecs coc
Harommecs s https://m.edsoo.ru/ff0a2970
39 T'unpasnnueckuii mpecc bubmmorera [IOK
AP p https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuineBoit
JKUJKOCTHBIN HAcOC
A1 ATMocdepa 3emiu 1 IPUIHHBI €€ bubmmoreka [JOK
CYIIIECTBOBAHMUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATmochepHoe bubmmoreka [IOK




JIaBJICHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenune arMmochepHOTO TaBICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 JIaBJICHUSI OT BBICOTHI HaJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepouns. ATmochepHoe bubmmoreka [IOK
JIABJICHHUE HA PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3amgau no reme "
ATtmocdepHoe naBieHue"
JleicTBue )KUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEJO. bubmorexa HOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «Onpenenenue
43 BBITAJIKMBAOIIIECH CHJIBI, Bbu6nmuoreka [JOK
JICUCTBYIOILEH Ha TEJO, OTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKHJIKOCTb)»
JlaboparopHast paboTa 1o Teme
49 «ccnegoBanye 3aBUCHMOCTH Beca Bbu6nmuoreka [JOK
TeJa B BOJIE OT 00BbEMa MOTrpyKEHHOMN https://m.edsoo.ru/ff0a3514
B )KMJIKOCTb YaCTH TeJIa»
Bbu6nmuoreka [JOK
30 lnaanue Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoHcTpyrpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
omnpezaeneHue €€ rpy30noabEMHOCTH"
52 Pemenue 3anau o remam: «lInaBanue bubmuorexa [JOK




cynoB. Bo3ayxonnaBaHuey,
«/laBneHue TBEpABIX TEN, KUIKOCTEH
1 Ta3oBy

https://m.edsoo.ru/ff0a3654

KonTtponbHast pabora o Teme

53 «/laBneHue TBEpABIX TN, KUIAKOCTEN
U Ta30B»
bu6mmoreka [IOK
>4 Mexammecas padora https://m.edsoo.ru/ff0a3{82
Bbu6nuoreka [JOK

>3 MougocTs. EARHALE MOMHOCTH https://m.edsoo.ru/ff0a3{82
VYpok-uccnenosanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM NIpU 1
oabLEME I10 JiecTHuUIlEe"

57 IIpoctsie MexaHu3Mel. Poryar.

PaBHOBecue cuit Ha ppruare
Poryaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTtopHnas pabota 0.5 bubanorexa [HOK
«HccnenoBanue ycioBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3agau no teme «Y cioBus bubmuorexa [JOK
PaBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTeust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenne K11/ HakinoHHOM
IJIOCKOCTH

61 Pemenue 3ampau mo reme "Pabora, bubmnorexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHuyeckasi SHEpPrus. bubmuorexa [JOK




Kunernueckas u noreHuuanbHas
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

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

64

YPpOK-3KCIIEpUMEHT 110 TEME
"IKCHEePUMEHTAIBHOE ONPEICTICHUE
U3MEHEHUs KUHETUYEeCKOU U
NOTEHIIMATBHON SHEPTUU NPU
CKAaTBhIBAHHUHM TeJIa 10 HAKJIOHHOU
I0CKOCTH"

65

KoHnTtponbHas pabota mo Teme
«PaboTta 1 MOIIIHOCTh. DHEPTHUS

66

PeseprubrIit ypok. PabGora ¢ Tekctamu
o TeMe "MexaHnueckoe IBUKeHue"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHeIit ypok. Pabora ¢ Tekctamu
1o teMe "JlaBneHue TBEPABIX Te,
KUJKOCTEN U ra3oB"

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

68

Peseprubriit ypok. PabGora ¢ Tekctamu
no Teme "Pabora. MoIHOCTb.
Ouneprug”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12




8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudgposbie
Tema ypoka KonTpoabusbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U ) bubnuoreka [IOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOKCTB TBEPIIOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue Y KallWUISPHOCTb. 1 bubanorexa [HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaThe 1 buommorexa HOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YacTUIL
9 Buytpennss sneprus. CriocoObl | bubmmoreka [IOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

Bbubnuoreka [JOK

11
BEIIECTB U MAaTEPHUAIIOB B LIENSAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KoauuectBo TemnoTsl. Y aenbHas Bbu6nuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OallaHca. bubnnorexa HOK
TennooOMeH U TEmI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
Pacuer konmuecTBa TEMIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs Tena
U BBIJICISIEMOTO UM MPU OXJIAXKIEHUU

16 JlabopatopHas pabota "OnpezneneHue bubmmoreka [IOK
yEIbHOU TEIJIOEMKOCTH BeniecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeabHas TemaoTa bubanorexa [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
II;maBnenue 1 oTBEpAEBaHUE

18 KPUCTAJUIMYECKUX "P;en VY nenbHas buommorexa HOK

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

TEIUIOTA TJIaBJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bu6mmoreka [IOK
YAEIbHOM TEIJIOTHI TUIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHICHCAIHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nennHas Temiora bu6mmoreka [IOK




napooOpa3oBaHUs ¥ KOHICHCAIIHH.
3aBHCUMOCTh TEMIIEPATyPhl KUTICHHS
OT aTMOC(epHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTts Bo3ayxa. JlaboparopHas
paborta "OnpenencHue
OTHOCHUTEJIbHOM BIAXKHOCTU BO3ayXxa"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4u Ha onpe/ieicHue
BJIQXKHOCTH BO3J1yXa

24

[TpuHIUIB pabOTHI TETIIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KII/I TemioBoro aABUraTess.
TenioBble ABUTATENN U 3alIUTa
OKpYKarolleil cpebl

bu6nmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUHr B TCIJIOBLIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe ""TennoBrIe SABICHUS.
W3meHeHune arperaTHbIX COCTOSTHUI
BemiecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KoHnTtponbHas pabota mo Teme
"TennoBrle sBICHUA. 3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanud tei. J[Ba poaa
AJIEKTPUUCCKUX 3aPsI0B

30

VYpok-uccienoBanue "OnexkTpusanus
TeJ UHAYKIUEN U IIPU
CONPUKOCHOBEHUN"




B3anmopnencTere 3apsyKeHHBIX TEIL.

Bbu6nuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DNEKTPUUYECKOE TMOJIE.

1 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nons. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX T10JIEH
Hocurenu snekTpudeckux 3apsaoB.

33 OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

34 [IpoBOIHUKYN M TUAIEKTPUKU. 3aKOH bu6nuoreka [JOK
COXpaHEHUS ANEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha npuMEHEHUE bubmmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0

36 cymectBoBaHus. MlcTouHnKM bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

IIEKTPUUYECKOTO TOKA

37 JlecTBUS 2IEKTPUUECKOI0 TOKA bubnmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelictBue

38 AJEKTPUYECKOTO MOJIsI HA TPOBOAHUKHI 1
U AUDJIEKTpUKHU"

19 DIIEKTPUUYECKUH TOK B METasIax, bubnnorexa [HOK
JKUIIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas paborta

41 "N3MepeHue U peryInpoBaHue CUIIbI 0.5 bubmmorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUYECKOe HAMPSHKEHUE.
BonsT™etp. JTaboparopHas padoTa

Bbubnuoreka [JOK

42 "M3MepeHune U peryJupoBaHue 0-5 https://m.edsoo.ru/ff0a9¢14
HarpskeHus"

13 CormnpoTuBieHUE TPOBOJHUKA. bubmmoreka [JOK
VY 1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONMPOTUBIICHUS 1 bubnnorexa HOK
MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN https://m.edsoo.ru/ff0aa738
NIOTIEPEYHOI0 CEUeHus U Marepuana”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspbkeHud. 3akod OMa J1sl ydacTka bubmorexa HOK

https://m.edsoo.ru/ff0aad44a

enu
JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOpP, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka

43 IIPaBUJIa CJIOKEHUSI HAIIPSDKEHUH TTPU ) bubmmoreka [IOK
MOCIIEIOBATEIIFHOM COCUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHas pabota "IIpoBepka

49 npaBuja JJis CUJIbl TOKA MPU ) Bbu6nmuoreka [JOK

napauiCJIbHOM COCAUHCHUN
pe3ucropon"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4u Ha npuMeHEHUE

50 3akoHa OMa U1 pasiIndHoro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AINEKTPUUECKOTO bubanorexa [HOK
Toka. 3akoH Jlxxoyns-Jlenua https://m.edsoo.ru/ff0ab124
JlabopaTtopHnas pabota "Onpezaenenue
52 a00TBHI U MOILHOCTH JJIIEKTPUUECKOTO bubmorexa LOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUYECKHE IIETTH U IIOTPEONTENH
53 3IIEKTPUUECKON PHEPTUU B OBIT buGnnorexa LIOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsiibl.
54 3apsyKeHHBIE Tela U UX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMOAeHcTBUA. [10CTOSTHHBINI
BIEKTPUYECKHI TOK"
KonTtponbHas pabora o teme
"DneKTpruUeCcKue 3apsabl.
55 3apsyKeHHBIE Tella U UX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoAeHcTBUA. [10CTOSTHHBII
BIEKTPUYECKHI TOK"
56 ITocTossHHBIE MATHUTHIL, HX
B3aUMOJICHCTBHE
VYpok-uccaenosanue "M3yuenue bubmmnoreka LIOK
57 N "
0oJIEV MOCTOSSHHBIX MAariHuToOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe moye. MargsuTHoe IoJje
bu6mmoreka [IOK
58 3eMJIH U €ro 3HaueHue JUIS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT OpcTena. MaruuTtHoe 1nose
JIEKTPUUECKOro Toka MarHuTHoe
10JI€ KaTyIIKH C TOKOM

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHHe YIEKTPOMArHuTOB B
texHuke. Jlaboparopnas pabota
"N3y4yeHue neicTBUS MarHUTHOTO
OJIS1 Ha MPOBOJHUK C TOKOM"

0.5

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

3H€KTpOZ[BI/IFaT€JIb IIOCTOAHHOI'O
ToKa. Mcrons3oBanue
BHGKTpOI[BHFaTeHeﬁ B TCXHHUYCCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpyHnpoBaHue U U3y4eHUE
paboThI AyeKTpoABUTATENS "

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

Omneitel @apanes. 3akoH
3JIEKTPOMArHUTHON MHYKIIUU.
[TpaBuiio Jlenna

63

Onexrporerepatop. CriocoObl
MOJTYYEHHUS DIIEKTPUUECKON IHEPTUH.
DNeKTpOCTaHIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUU

64

[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DIeKTpUIECKHE U
MarHuTHbIE IBJIeHUS"

65

KoHnTtponbHast pabota mmo Teme
"DeKTpUUECKrEe U MarHUTHbBIE
siByieHus "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

Peseprublit ypok. Paborta ¢ Tekctamu

bu6mmoreka [IOK




o teme "TeruioBele sBiaeHUA"

https://m.edsoo.ru/ff0acc5e

Peseprublit ypok. Pabora ¢ Tekctamu

67 10 TEME "HOCTUO;IHH'I')HZ 1 E:fg;;fg;gﬁ};mac o6
3JIEKTPUUYECKUN TOK
68 Peseprublit ypok. Pabora ¢ Tekctamu |
1o Teme "MarauTHbIe SBICHUS"
OBHIEE KOJIMYECTBO YACOB I1O 68 14.5

ITPOTPAMME




9 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHBIE
(]
‘:;n Tema ypora Bcero Konrpoakueie  Ipaxruieckue i[:;:eﬂﬂﬂ :g[?al;zz:feﬂbﬂble
padoThI padoThI pecypen

| MexaHnnueckoe OBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXaHUYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOIMHENHOE bubnuorexa [IOK

3 1
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBnoMepHoe npsIMOTTUHEITHOE

4 nBrxeHue. CpeaHsis 1 MTHOBEHHaAs! 1
CKOPOCTb

5 [IpssMonnHEITHOE pAaBHOYCKOPEHHOE | bubmmoreka [JOK
JIB)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSAMOJIMHEINHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHUS. 1
I'padux ckopoctu
JlaGopaTtopHnas pabota "Onpeznenenue

7 YCKOPEHHUS Tea npu | ] bu6nuoreka [IOK
PaBHOYCKOPEHHOM JIBHKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 11ocKocTH"

g CBoOoguoe magenne teir. OIbITh |
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO | bubmmoreka [JOK
okpyxHocTH. [lepuoa u yactora https://m.edsoo.ru/ff0ae176




oOpamienus. JIuneitnas u yriaosas

CKOPOCTH
10 LleHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 [IepBeiii 3akoH HeroTona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bbubmuotexa [JOK
PaBHOelicTBYIOIIAsA crta https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HproToHa. bu6nuoreka [IOK
Cynepniozunus cui https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHNe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
15 Crna ynpyroctu. 3akon T'yka Etlffsj?/ljgfeegsifgimaecﬂ
16 Pemenue 3amgau no reme «Cuia
YIPYTOCTH
17 JlaGoparopHas pabota «OnpezneneHue bubnuorexa [IOK
JKECTKOCTU MPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6nuoreka [IOK
18 Cuna Tpenus https://m.edsoil.ru/fanﬂ38
19 Pemenne 3agau mo teme «Cuna bubnuoteka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
Kod(uImenTa TpeHU CKOIbKECHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubnuorexa LIOK
| https://m.edsoo.ru/ff0atb8e
TPEHHUS
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




naJacHus

Ypoxk-koupepennus "JIBuxeHne Ten

23 BOKPYT I'PABUTAL{MOHHOTO LICHTPA
(Conueunast cucrema). ['amaktuku"
Pemenue 3agay mo teme "Cuia
24 TSYKECTU U 3aKOH BCEMUPHOTO Bubmmorexa [IOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[lepBas kocMHUecKasi CKOPOCTb. bubmmoreka [JOK

25
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOYKHU.

2% AOGCOmIOTHO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TEIIA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOI OCBIO BpaIllCHUS

27 MowmeHT cuisl. LleHTp TsKRECTH

)8 Pemenne 3amau mo teme "MoMeHT bubmunoreka LIOK
cunebl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOM paboTE MO

29 TeMe "MexaHUUeCKOe IBUKEHUE buGnnorexa [IOK

. | ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTtponbHas pabora no Teme
30 "MexaHUYEeCKOe IBIKEHUE bubmmorexa [OK
. ) ’ https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynbce Tena. Umnynbse cuiibl. 3aK0H
31 COXpaHEHHUs UMITyJIbCa. Y IPYroe U Bubmmorexa [IOK
P Y o pyT https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoeicTBIE

1 Pemenne 3amau mo Teme "3akoH bu6munoreka LIOK
COXpaHEHUs ummyJbca' https://m.edsoo.ru/ff0b096¢c

33 VYpok-koudpepenuus "PeakTuBHOE




JBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexannueckas paboTa U MOIIIHOCTh Bubmmorexa [IOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubnuoteka [IOK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHas pabora «OnpeneneHue
16 paboThI CUITBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHUU TeJia 10
TOPU3OHTAILHON MTOBEPXHOCTU»
37 CBs13b DHEPrUU U pabOTHI.
[ToTeHmanpHas SHEPTUst
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KUHETUYECKON dHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHMS YSHEPTHUH B
MEXaHUKe
40 JlaboparopHas padota «3yuenue bubmmoreka [JOK
3aKOHA COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0bl12fe
A1 KonebarenbHoe IBUKEHHUE U €TO bubmunorexa LIOK
XapAKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeOaHusl. bu6nuoreka [JOK
Breinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
13 MaremaTuueckuii U Npy>KUHHBIN
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoaa KoaebaHui OT KECTKOCTH bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3an
45 [IpeBpamienue sHepruu npu

MEXAHUYECKUX KOJIeOaHUIX




46

JlaboparopHas pabota «Onpenenenue
YaCTOTHI M IEPUOA KOJIcOaHH
NPYXKHHHOTO MasTHHUKA»

bubmunoreka LIOK
https://m.edsoo.ru/ff0blaec

47

JlaboparopHnas pabota «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJICOaHHI
rpysa, IOABELICHHOI0 K HUTH, OT
Macchl Tpy3a»

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

48

Mexaunueckue BoiHbl. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepennus "MexaHn4ueckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. PacpocTpaHenue u oTpakeHne
3ByKa

51

Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YabTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHHUKE"

bubmmorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroTroBka K KOHTPOILHOU paboTE MO
TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoyieOauusa U BOJIHE!"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2510

55

KonTtponsHas pabora no teme
"3akoHbI coxpaHeHusl. MexaHnueckue
Kosie0aHusl U BOJTHBI"




DNEKTPOMarHuTHOE IMOJIE.

bubmunoreka LIOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "lxana
58 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30BaHnE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBA3U"
VYpoxk-uccinenosanue "MN3yuenne
P . i bubmuoreka [IOK
59 CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
Pemienue 3aau Ha onpeneneHue
60 YacTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
DNeKTpOMarHuTHasi Ipupoja CBeTa.
61 Cko OIZTB cBeTa Bongogme CBOMCTBa Bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsiMonuueitHoe
62 aCIpOCTPaHEHHE CBETA. 3aTMEHUS bubmorexa OK
pacpoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETA. 3epKaja.
63 Pemenue 3agaqy Ha nprUMEHEHNE bubnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 [Ipenomiienne cBeta. 3akoH Bbubmuotexa [JOK
MIPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHue MOIHOTO BHYTPEHHETO bubmorexa OK
yIp https://m.edsoo.ru/ff0b3cS5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
66 JlaGopaTtopHast padota "HcciaenoBanue




3aBHCHMOCTH YIJIa IPEJIOMIIEHUS
CBETOBOTO JTy4a OT yTIJIa MMaJIeHUus Ha
rpanuie "Bo3gyx-crekiao""

VYpok-koudpepenuus "McnonpzoBanue

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CB3L"
but6mmoreka [IOK
68 JIunzel. OnTHyecKkas cuiia JIMH3bI hitps//m.cdsoo.ru/fOb3f2c
. bubmuoreka [{OK

69 [MocTpoenne n3obpakeH B TMH3aX hitps-//m.cdsoo.rw/f0b4dda
JlaboparopHas pabota "Onpenenenue

70 q)OKyI:HOFI()) pachoaHmI U olljimqecxoﬁ bubmmorexa LIOK

N https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIICH JTUH3BI"

71 Ypok-koH(pepenmus "OnTudeckue bu6nuoreka [IOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e

72 I'na3 xak onrtuyeckas cucrema. 3peHue bubnmorexa LOK

https://m.edsoo.ru/ff0b4684

7 VYpoxk-konpepennus "JledekTs
3penus. Kak coxpanurts 3peHue"

Paznoxxenne 6enoro cBeTa B CIIEKTP.

74 OnbiTel HetoTOHA. CriokeHne bubmuoreka [IOK
CIIEKTpaIbHBIX I[BETOB. /(ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHast pabota "OnBITHI 110
Pa3oKEeHUI0 OENIOro CBEeTa B CHEKTP U

bub6munoreka LIOK
75 BOCIIPUSITHIO IIBETA MPEIMETOB MIPHU UX

HaOJIFOICHUY Yepe3 1IBETOBEIC
buasTpH"

https://m.edsoo.ru/ff0cOe2a




VYpok-npaktukym "BoaHoBble

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTephepeHus u qudpaxmuus"
77 OmnsiTel Pesepdopaa v mranerapHas bu6nuoreka [IOK
MOJIe]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue v MOmIoneHue cBera
79 aromoM. KBanTel. JInHelgaTnie bubmmorexa [OK
) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "Habnronenue bu6nuoreka [IOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Ctpoenue atromHoro siapa. Hykinonnas bu6nuoreka [IOK
82
MOJIe]Ib https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE peBpaleHUs. bubmmoreka [JOK
H3oTombl https://m.edsoo.ru/ff0clal4
%4 Pemienue 3agau mo teme: bubmunorexa LIOK
"PanuoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nmonypacmnana
Vpoxk-koHdepenius "PagnoakTHBHBIE
86 H:SI eHI/IS(Ib Bpl'I ; oJie MI; WITUHE bubmmorexa [IOK
yi | PHPOE, MEIHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakIuy. 3aKOHBI
87 ccf[x paHeHESI 3au51 OBOT'0 U MacCOBOI'O bubmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
qHcel
28 DHeprusi CBI31 aTOMHBIX sifiep. CBsi3b bu6nuoreka [IOK

MacCChbl 1 SHCPIruun

https://m.edsoo.ru/ff0c1d7a




&9

Pemenue 3agau no reme "SnepHeie
peakuun"

90

Peakuuu cuHTe3a U neneHus saep.
Wcrounuku sneprun ConHua u 3BE371

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3JIyU€HUN Ha JKUBbBIE
OpraHu3msl"

92

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "DNEeKTPOMAarHUTHOE MOJIe.
ONeKTPOMarHUTHBIE BOJIHBL.
KBanrtoBbIe siBeHUS"

bub6munoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KoHnTtponbHas pabota 1mo Teme
"DEeKTPOMarHuTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJIHBL.
KBanTtoBbI€ siB1ECHUS"

94

[ToBTOpenue, oboOIICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"Bzaumonencrtaue tea"

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

95

[ToBTopenue, 0600meHue. Perenne
pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teMme "TemoBble npouecchl”

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

96

[ToBTOpenue, 0600IeHNE. Permenune
pacYeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbIX ABUTaTEnen"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600IeHNE. Permenune
pacyYeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KII/] snexkTpoycTanoBok"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOopenue, o6oOLICHNE.

bubmunoreka LIOK
8 {Ia6opaTopHLIe pa60"TH 1o Kypey ! I https://m.edsoo.ru/ff0c2¢52
CBEeTOBLIE SIBJICHUS
[ToBTopenue, 0600menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI 1 Bubmorexa OK
| https://m.edsoo.ru/ff0c2d6a
COXPAHECHHUS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 1o Teme "Konebanus u 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBasg u 1
snepHas puzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka, 7 knacc/ [epeimkun .M., IBanoB A.U., AKiMOHEpHOE 0OIIIECTBO
«M3narensctBO «IIpocBemenue»

» ®usuka, § knacc/ [leppimkun .M., BanoB A.1., AkunoHepHoe 00111eCTBO
«M3narensctBO «IIpocBemenue»

» dusuka, 9 knacc/ [epeimkun .M., I'ytauk E.M., BanoB A.I., [lerpoBa

M.A., AkimmonepHoe o0mectBo «M3natenscTBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






