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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QU3MKE HAa YpOBHE OCHOBHOTO OOIIEro o0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKEHUW M TpeOOBaHWU K pe3ysbTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMBbI, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€tom deaepaibHON paboueii MporpaMMbl BOCIIUTAHUS U
Konnenmun npenogaBanus yaeoHoro npeamerta « Du3nukay.

ConmepxaHue mporpaMmbl MO (DM3MKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIMIO H3y4eHUs
¢u3MKy Ha JAEATENPHOCTHON OcHOBe. B mporpamme mo (usuke y4UTHIBAIOTCSA
BO3MOXXHOCTH y4eOHOro mpeamera B peanmzauuu TpebdoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OOY4YCHHS, a TAKKE
MEXKMPEAMETHBIE CBSI3W €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMma no (u3uke ycTaHaBIUBAET pacrpeesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (MO Kjaccam), mpejiaraeT IpUuMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJCP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIIXCS.

[IporpaMmma mo Qu3uke paszpaboTaHa C LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIHM YYUTEIIO B CO3/1aHUU pabouell mporpaMMebl 10 y4eOHOMY MPEIMETY.

®duzuka SABISIETCA  CHUCTEMOOOPAa3ymIIMM I €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, TTOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAT B OCHOBE TPOIIECCOB
W SBJIICHUM, M3y4YaeMbIX XUMHEH, Ouosoruei, acrpoHomued u GU3UIECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHYy MHpa,
npenocTaBiseT HauOosiee siCHble OOpas3lbl MPUMEHEHHUS HAyYyHOTO METO/a
MO3HAHMS, TO €CTh CIIOCO0a MOTYYSHHS JOCTOBEPHBIX 3HAHHUIA O MHpE.

OnxHa w3 TJIaBHBIX 3a7ad (pU3UYECKOro OOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHOU TPAMOTHOCTH W
UHTepeca K HayKe y 00y4aronnxcs.

W3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpEANojiaraeT OBJIJCHUE
CIIETYIOIIUMHA KOMITIETEHTHOCTSAMH, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBIICHUS;

e OIICHMBATh U MOHMMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JAaHHbIE W  HCIOJNB30BaTh  HAay4HBIE
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3ydeHuss (GU3MKM Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusx Poccuiickoit  ®epepanuu, peamTu3yrOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHBIE MPOrPAMMBI, YTBEPKIAEHHOW pEIICHHEM



Konnernn Munucrepcra npocsenieHus: Poccuiickoit @eaepannn (mpoToKoa ot 3
nekadpst 2019 r. Ne [1K-4BH).
Hean usyyenus pusuku:

npHOOpeTEHHE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K Hay4dHOMY
U3YYEHUIO TPUPOJBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYIHOM METOJIC MIO3HAHUS U (POpMHUpOBaHHE
UCCIIeIOBATEILCKOI'O OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;
(dbopMUpOBaHHE TPEJCTABICHHA O POJIM (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pasBUTHE  MPEACTaBIEHHH O  BO3MOXHBIX  cepax  Oymyiiei
po(heCCHOHATILHOM JIeATEIBHOCTH, CBI3aHHON ¢ (PU3UKOM, MOArOTOBKA K
JabHeNIIeMy 0Oy9eHHIO B 3TOM HaIlpaBJICHUH.

JlocTrkeHHWe 3THUX IeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4ay:

npuoOpeTeHne 3HAHMUW O JUCKPETHOM CTPOSHHM BELIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCTIOJIb30BAHUEM TOJTy4YEHHBIX 3HAHUMH;

OCBOCHHME METOJIOB PpEUICHHs MPOCTEHIIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHNUEM duznueckux MoOJIeIeH, TBOPYECKUX u
PaKTHUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAaOII0AAaTh IPUPOJIHBIEC SBJICHUS U BHIIOJIHATH OMBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAJbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM M3MEPUTENBHBIX TPHOOPOB;

OCBOEHHE NPUEMOB paboThl ¢ MHpOpMaLueld PU3NIECKOTO COACPIKAHMUS,
BKJIFOUYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIN3 U
KPUTHUECKOE OlIEHWBaHNE HH(POpMALUY;

3HAaKOMCTBO €O cepaMu npodecCHOHATBHON AeATeNbHOCTH, CBA3aHHBIMU
C (usuKoW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usmuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpa3oBaHust OTBOAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 vaca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hejeno), B 9 kiacce — 102 gaca (3 yaca B Henelo).

[Ipennaraemselii B mporpaMMe 1o (usuke nepeueHs J1abopaTopHbIX paboT u
OTIBITOB HOCUT PEKOMEHAATENbHBIM XapaKTep, YUUTENb JeJaeT BEIOOp MPOBEACHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBUIYATBHBIX OCOOCHHOCTEM
o0Oy4aromuxcsi, CUCKa 3KCIEPUMEHTANBHBIX 3a/laHul, MpeJlaraeMblX B paMKax
OCHOBHOTO T'OCYJapCTBEHHOT'0 3K3aMeHa Mo (hr3HKe.



COJAEPKXAHUE OBYUYEHUA
7 KJIACC

Pasznea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPYKAIOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUUYECKHUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeMMUMHBL. M3MmepeHue Quanueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocTs u3mepennii. MexxayHapogHasi CUCTeMa €MHHIL.

Kak ¢wusuka wu gApyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAy4YHOT'O
BOIIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmromaemoro siieHus. Onucanue GU3NIEeCKUX SBICHUHA C TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHW4eckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MPoLEeIypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U
(G pPOBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezeneHue LEHbI ACJIEHUS KAl U3MEPUTEIBHOTO MpUoopa.
2. N3mepeHue pacCcTOAHUN.
3. H3mepenue oO0bEMa )XUAKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pa3mMepoB MajbIX TEN.
5. M3mepeHue Ttemrieparypbl MpU NOMOIIM >KHAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEPaTypBhl.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE THIOTE3bI: JAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJbIIe BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHavajibHbIe CBEeJeHUS 0 CTPOCHNH BeleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBrxkenue yactull BemiecTBa. CBsI3b CKOPOCTH JABHWKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzammomeicTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KpUCTaIIMYecKkux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbhIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.



2. Habmonenue muddysun.
3. HaGmonenue  siBieHud,  OOBACHAIOIIMXCS  MNPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopusie padomul u onsimel.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCMOIB30BAHUEM

doTtorpaduii).
2. OnpITHI O HAOIIOEHUIO TETNIOBOTO PACIIUPEHHS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuskeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JIBW)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.
SBneHne uHEpUMM. 3aKOH HMHEPLUHU. B3amMoaencTBHe Tell KaKk NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemecTBa. CBSI3p IUIOTHOCTH C KOJMYECTBOM MOJIEKYJH B E€IMHHULIE
0o0BEMa BeIIecTBa.
Cuna Kak XapakTepHCTHKa B3auMoJehcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHHUE TIATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha JIpYrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsiMol. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMYECKOro JIBMXKEHHMS Tella.
2. HM3mepeHue CKOpOCTH NPSAMOIMHENHOTO IBUKEHUS.
3. HaOmronenue siBI€HUS UHEPIIHH.
4. HabmroneHue nu3MeHeHUs1 CKOPOCTH MPHU B3aUMOJACUCTBUU TEL.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOI'O JIBMXKEHHMSI (IIApUKa B KUIAKOCTH,
MOJIEININ AJIEKTPUIECKOTO aBTOMOOUIIS M TaK Jajiee).

2. OmpepneneHue CpeAHEN CKOPOCTH CKOJIBbXKEHUS Opycka WM Iapuka Mo
HAKJIOHHOUW IIOCKOCTH.
OnpeneneHue IOTHOCTH TBEPIOTO TeNa.

4. OmbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb PaCTSHKEHHS (IedopMarium)
NPYKUHBI OT IPUII0KEHHOM CHUIIBI.

5. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJ, dKUIAKOCTEH 1 ra3oB.



JaBnenue. CriocoObl yMEHBIIIEHUS U YBEIMYCHUS JaBieHus. J[aBneHne rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BbEMma, TemmepaTrypsl. llepemaua naBneHus
TBEPBIMU TEJNAMU, KUJAKOCTSIMU M Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABIEHUS >KUIKOCTH OT TIIyOMHBIL. [ mapocratnyeckuii
napajaokc. Coob1aroniyecs: cocysl. ['MapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3aymHOW obomouku 3emiu. Ombit Toppuuennu. M3mepenne atmocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO JIaBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpayuu.
3aBUCUMOCTbH AABJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaya gaBiIeHUS )KUIKOCTBIO U Ta30M.

CooOmatomuecs CoCy/Ibl.

['mnpaBnuuecknii nmpecc.

[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKHBAIOIIECH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
T€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BhITaTKMBAIOLIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAaHUS TEJN: IUIABAHHWE WIIA IMOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOLIEHHUS MJIOTHOCTEN TEJIA U AKUIKOCTH.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHve  BBITAJKHUBAIOIIEH CHIbI, JIEWCTBYIOIIEW Ha  Teo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEMCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MacChl TEJa.

4. OnbIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JEHCTBYIOIIE Ha TEJIO B IKHUIKOCTH, OT O0BbEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIA U OT IJIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOOKH U
OIIpeIeTIEHUE €€ IPY30II0ABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexannueckas padoTa. MOIIHOCTb.

[IpocTbie MexaHU3MBbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecHsi pblyara. [IpumMeHeHue TmpaBuiia paBHOBECHUs pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas © INOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OHOTO BH/IA MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JIBXKEHUU Teja

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBanue yciIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIHUU.

8 KITIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mmepsl aTOMOB M MOJIEKYJ. OmNbIThI, NMOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHuEe U KaOWUISIpHBIE ABJIEHUS. TEIoBoe pacliMpeHue U CHKaTue.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
gactull. Buytpennssi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DHEPTHUU:
Temionepeaaya u COBEPIIICHUE paboOThI. Buasl TeIIoNnepeayu:
TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TYUCHHE.

KommuecTBo TeIwioThl. YaeipHas TEIUIOEMKOCTH BellecTBa. 1eInuiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro Oamanca. IlmaBienue w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMOChEepHOTo
JTaBJICHUS.

BnaxuocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPAHMUSL.

[Ipunuunel pabotsl TeroBbix aBurarenei KIIJ[ temnoBoro auratesns.
TermioBbie ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnroneHnue 6poyHOBCKOTO JBHKCHHUS.
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Hab6monenue nuddysumn.

HabGmtonenue siBneHnii cMauyMBaHUS U KaNWLIISIPHBIX SBIICHUN.
HaGmronenue TermioBoro pacmpeHust Tedl.

N3meHeHne naBiieHUs ra3a MpU U3MEHEHUH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuina u3MepeHust TEMIIEPATYPHI.

Bune! Teronepenauu.

OxytaxIeHUe TIPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiieHuH pabOThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IUYHBIX BEIICCTB.

. HaOnroneHue KureHus.

. HaGmonenne nmocTossHCTBa TeMIepaTyphbl IPH IUIABJICHUU.
13.

Mopenu Teru1oBBIX IBUTATEIEH.

Jlabopamopusie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OMBITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KXUIAKOCTEH U
TBEPJIBIX TEJI.

OmnpeeneHue JaBIeHUS BO3yXa B Oa/sIOHE HITIPHUIIA.

OMnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTh JaBJEHUS BO3lyXa OT €ro
00bEMa 1 HarpeBaHUS WIH OXJIAKICHUSI.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOmronenne uW3MEHEHHS BHYTPEHHEH OSHEprud Tejlna B pe3ysbTaTe
TEeIIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanue SIBICHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropsiueu BO/IBI.

OnpeneneHne  KOJUYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HATPEThIM METALTUISCKAM UITUHAPOM.

Omnpenenenue yaenabHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBLHOM BIAXXHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOThI IIABJICHUS JIbJA.

Pasznen 7. diekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsioB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CHIJIBI  B3aUMOJAEHUCTBUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]y TEIaMH).

Onexrpuyeckoe none. Hanpspk€HHOCTh 3nexrtpuyeckoro mons. IIpuHiun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEN (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUM 3apsi.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsAaa.

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAaHUSA JIJIEKTPUUYECKOIO TOKA.
VICTOYHMKH MOCTOSHHOIO TOKa. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUYECKOE  HaIpPSKEHUE.
ConpoTuBIIeHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIIEHUE BelleCTBA. 3aKoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MApaUIENIbBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH ANEKTpUYECKOr0 ToKa. 3akoH Jlxoyns—JleHua.
DJeKTpUuYecKre 1eny U MOTpeOuTeNn 3eKTpruuecKkoi s3uepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTostHHBIE ~ MarHWThl.  B3aumMOAECHCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHOe nosie. MarHuTHoOe 1oJie 3eMJIM ¥ €ro 3Ha4eHHUE IS )KU3HU Ha 3emie.
OneiT  Opcrega. MarHutHoe 1oJie  3JEKTpUYECKOro Toka. IlpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
OIIEKTpOABUIaTENIb IMOCTOSHHOIO TOKA. [crnosib30BaHME JIIEKTPOJBHUraTeicii B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 3MeKTpOMarHuTHON HHAyKuuu. [IpaBuno Jlenna.
DnexTporeneparop. CrocoObl  TMONIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEeKTPOCTaHIIMY Ha BO30OHOBIISIEMBIX HICTOYHHUKAX SHEPTUHU.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.
JIBa poJia JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3aPSHKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE ANEKTPOCKOIIA.
OneKkTpocTaTU4ecKas MHIYKIU.
3aKOH COXPAHEHUS DJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHye CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN OCTOSTHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B )KHJIKOCTH.
. 'a30BbI1H pa3psa.
. I3mepeHue cuitbl TOKa aMIepMETPOM.
. I3mepeHue 351eKTpUYeCKOro HarpsKEeHUs: BOJIbTMETPOM.
. Peocrar u mara3uH CONpOTHUBIICHUN.
. B3anmoencTere noCcTOSIHHBIX MarHUTOB.
. MopaenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUs [TOJFOCOB MAarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. JJIEKTPOMArHuT.

JleiicTBrE MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTEb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHU.

OneiTel @apanes.

3aBUCUMOCTh HANpPABJIEHUS HHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHWIO DJIEKTPU3AIMK TENl WHAYKIHEH W TIpu
COMPUKOCHOBEHHH.

HccnenoBanuve ACUCTBUSL SJEKTPUYECKOTO TMOJS HAa MPOBOJAHHMKU U
JUBJIEKTPUKHU.

COopka u mpoBepKka pabOThI IEKTPUIECKOMN IIEMH TOCTOSTHHOTO TOKA.
N3mepeHue U peryJiupoBaHUe CUJIbI TOKA.

N3mepenue 1 peryanupoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 Pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OMbITHI, JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAN TOMNEPEYHOrO
CEYEHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW TpPU TOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [ CWIbl TOKa MNPU MNapaJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue paboOThI TEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.
OnpeneneHue MOUIHOCTU  JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKa, UAYIIETO YEpe3 JIAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Onpenenenue KIIJ] nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yuyeHre MarHUTHOTO TMOJs TOCTOSIHHBIX ~MAarHUTOB TMpPU  HX
00bEIMHEHNH U PA3JICICHHH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. ONBITEL, JIE€MOHCTPUPYIOIIME 3aBHCUMOCTh CHJIBI  B3aUMOJECHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAaNpaBJIEHUsS TOKa B
KATyILKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO T0JIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE PabOThI AIEKTPOIBUTATEIS.

20. U3mepenne KIIJ1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnBITBI 1O MCCJIENOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
VCCJIEIOBAHUE W3MEHECHMI 3HA4YCHUS M HANPABICHHUS HWHAYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJCHHUS.

Mexanuueckoe aBuxkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBUKEHUS. PaBHOMEpHOE NpPsIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHoe npsMonuHenHoe aBuxeHue. CpeaHsas 1 MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBUKECHUH.

VYckopenne. PaBHOyckopeHHOE mNpsiMOJIMHENHHOe JBMkeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe aBmkeHHE MO OKpyxHOcTU. [leprog m vacrota obpaiieHus.
JlunenHas u yriioBasi CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiit 3ak0H HptoTroHa. Bropoi#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[TpyuHIMD CyNepIIO3ULIUA CHJL.

Cuna ynpyrocrtu. 3akoH 'yka. Cuna TpeHHs: CHIa TPEHUS CKOJIBKEHHUs, CHJIa
TPEHUS NIOKOS, IPYTUe BUJIbI TPEHUA.

Cuna TsSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nageHus. JlBwxkenue rura”Her Bokpyr Comnpa. IlepBas xocMuueckass CKOpOCTb.
HesecoMoCTh 1 nieperpysKu.

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

Nmnynbe tena. IsmMeHenne umiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE ABMKEHUE.

Mexannyeckass pabota M MOIIHOCTh. Pabora cui TsKecTH, yHpYrocTH,
Tperust. CBsi3b dHEpruu u padothl. [loTeHnnanbHas sHEprus Tena, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxatou npyxunel. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAaHEHMsI MEXaHHYECKOU
DHEPIHUN.

Jemoncmpayuu.

1. HabmroneHue MexaHMYECKOro ABM)KEHUS TEJla OTHOCHTENIBHO Pa3HbIX Tell

OTCYETA.
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9.

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

CpaBHeHUE TyTed M TPAECKTOPUM JBHKEHHUS OJHOTO U TOTO K€ Teia
OTHOCHUTEIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHre cKopoCTU U YCKOPEHHUS TPSIMOTMHENHOTO JIBUYKEHUSL.
HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue aBM>KEHUS Tella MO0 OKPYKHOCTH.

Hab6monenne MexaHM4ecKuX sIBJICHUH, MPOUCXOSAIINX B CHCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM M  YCKOPEHHOM  JBHKECHUH
OTHOCHUTEILHO KaOWHEeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHUS T€Ja OT MACChl T€la U JCHCTBYIOLIEH HA HETO
CUJIBL.

HabGmtonenue paBeHcTBa CHJT IPU B3aUMOICHCTBUU TEIL.

N3meHeHue Beca Telia P YCKOPEHHOM JIBUXKCHUU.

[lepenaya uMIryabca pu B3aMMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH NMPU B3aUMOIECUCTBUU TEJl.

CoxpaHeHre UMIyJIbca MPU HEYNIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHHEe UMITYJThCa TIPH a0COTFOTHO YIIPYTOM B3aUMOICHCTBUMU.
HaGmronenue peakTHBHOTO JIBHYKEHUS.

CoxpaHeHHne MEXaHUYECKOM PHEPTrUU PU CBOOOTHOM Ia/ICHUU.
CoxpaHeHre MEXAaHUYECKOW SHEPTUU MPU JBHKECHUU TEJa MO 1EHCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta JUisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBMKCHHSI IIAPUKA FITH TEIIEHKKH.

Omnpenenenre cpeHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBYDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPeHHS Tela TPHU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPU PAaBHOYCKOPCHHOM
JBIKEHUU 0€3 Ha4abHOU CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIPHOW CKOPOCTH ITyTH OTHOCATCS KakK psAJ HEYETHBIX UYHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koduIreHTa TPEHNUS CKOTBKEHUS.

Omnpenenenne )XECTKOCTH TPY>KUHBI.

Omnpenenenre pabOThl CUIBI TPECHHUS TPU PAaBHOMEPHOM JBIKCHUHU Tela
110 TOPU3OHTAILHOM MOBEPXHOCTH.



10. Onpenenenne pabOThl CHIBI YOPYTOCTH TpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJIBUKHOTO OJIOKOB.

11. MI3ydyeHue 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHUO/I,
4acToTa, aMIUINTyJa. MaTeMaTnuecKuid U NPYKUHHBIN MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETbHOM JBUKEHUH.

3aryxatomue  koieOanus.  BwiHyxaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckne BoJHBL. (CBoiicTBAa MeXaHMYeCKMX BOJH. [IpomonbHble W
nonepeyHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ pacnpOCTpPaHEHUS.
MexaHudeckre BOJHBI B TBEPJOM TeJle, CEICMUYECKHE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenwe kojeOaHWi TEN IMOA OEHCTBUEM CHIIBI TSHKECTH W CHIIBI
YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnrogenue BoIHY)IEHHBIX KOJIEOAHHUI U pe30HaHCa.

PacnipocTpanenuie npoaoabHBIX U ONEPEYHBIX BOIH (Ha MOJAECIIH).

Habmronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopusie padomul u onvimel.

1. OmpezneneHre 4YacTOoThl M IEpUOAa KOJEOAHWM MaTeMaTH4ecKoro
MasiTHUKA.

2. OmpenesneHue 4aCTOTHI U IEprOIa KOJIeOaHUM NPY>KMHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH Teproia KoeOaHUil MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH MEepUoIa KoieOaHUl NPy KUHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. IlpoBepka He3aBUCHMOCTH TMEpUOAa KoieOaHUi rpy3a, MOJABEHIEHHOTO K
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HUTH, OT MaccChl Ipys3a.
6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  Mepuoja  KojaeOaHHid
NPYXUHHOTO MasgTHUKA OT MACChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHS.
Pasnen 10. DnekTpoMarHuTHoOE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MoJjie.  DJIEKTpOMarHuTHbie  BOJHBL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.



OnexTpomarHuTHas npupoja cera. CKopocTh cBeTa. BONHOBBIE CBOWCTBA
CBETA.

Hemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOWCTB 3JEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0O MOOUIBHOTO

tenedona.

Pa3nen 11. CBeToBbI€C ABJI€HHUS.

JlyueBas  moxpenp  cBera.  HMcrounuku — cBera.  [IpsmonuHeinHoe
pacrnipoctpaHenue cBera. 3atMenusi Connna u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHusi cBera. [lonHoe BHyTpeHHee
OTpaXKeHUE CBeTa. lCMoap30BaHWE TIOJMHOTO BHYTPEHHErO OTPAXEHUs B
ONTUYECKUX CBETOBO/AX.

Jlmaza. Xom mywedt B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MUKpOCKOTIa M Tejeckona. ['ma3 kak onTuueckas cuctema. bim3opykocTh u
JaJbHO30PKOCTb.

Paznoxenue Oenoro cera B crnekTp. OmnbiTel Hblorona. Croxxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Hemoncmpayuu.

[IpssMONIMHEHOE pacpOCTPAaHEHHE CBETA.

OTpaxkeHue cBeTa.

[Tonydyenune n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

XoJ nyuyer B coOUparoliei JIMH3e.

Xox 1yder B pacCEeUBArONIEH JIMH3E.

[Tomryuenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeiicTBus poroanmnapaTa, MUKPOCKOTA U TEJIECKOIA.

10. Mopens rnasa.

11. Paznoxenue 6e0ro cBeTa B CIEKTP.

12. [lomy4yenue 6e50oro cBera Mpu CJIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yrja OTpa)X€HUs CBETOBOrO Jiyya OT yrJia
NaJICHHUS.

2. M3yueHue xapakTepUCTUK U300paKeHU MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJICHUsI Ha TPAHUIIE «BO3yX—CTEKIION.
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4. llonydenue n300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHUYECKON CHIIbI cOOHMparoeit
JIMH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CHEKTP.

7. OnbITHl IO BOCHOPUSTHIO LIBETA MPEAMETOB MpPHU UX HAONIOJACHHH 4Yepes3
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmneiTel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue U noriouieHre cBera atoMoM. KBaHThI. JIMHEHYaThIe CIEKTPBI.

PannoaktuBHOCTh. Anb(da-, 6eTa- U ramma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hykinonnas wMopens aromHoro sapa. HM3oromsl. PaauoaxtrBHBIE
npespaiuenus. [lepuoa noaypacnajga aTOMHBIX sIIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSI0BOTO M MAacCOBOTO YHCEIL
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd sinep. Ucrounuku sneprunt ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS paaMOAKTUBHBIX HW3JIIyYEHHW Ha JKUBbIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpsbl U3TYyYEHHUS U TOTJIOUICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. Cnekrtp BoaoOpoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyYCHUH.

6. Perucrtpauus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIOMIHBIX M IMHEHYAThIX CIIEKTPOB U3TYyUYEHUS.

2. HMccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. H3mepenue paanoakTuBHOTO (hoHA.

IToBTOPUTEIBHO-0000 1AM MOYTb.

[ToBTOpHUTENHEHO--00001IAOLTNI MOy b IPEIHA3HAYEH AJISl CUCTEMATHU3alHU
U 0000mIeHUS  TPEIMETHOIO  COAEpKaHMsI UM OMbITa  JAEATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TaKKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY »JK3aMeHY MO0 (u3nuke i OO0yJaroIuxcs,
BBIOpABIIMX ATOT YUEOHBIN MpPEAMET.

[Ipy “3ydyeHUU JAHHOTO MOXYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NESATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBaHUS



SABJICHUN TIPUPOABI U TEXHUKH, OBJAJIEHUE YMEHHUSIMHU OOBACHATH (PUIUUECKHUE
SBJICHUS, MPUMEHSA INOJyYCHHbIE 3HAaHMs, pelaTh 3aJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNNATBHO NEATEIIBHOCTHBIM XapakTep JAHHOTO pas3zena peaau3yercs
32 CYy€T TOro, 4To OOYy4YarONIMECs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX WM
peaaraeTcs:

Ha OCHOBE IIOJNIyYEHHBIX 3HAHMH pacro3HaBaTh M HAYYHO OOBICHATH
bu3nyeckue BIEHUS B OKPYKAIOIIEH NMPUPOJIe U TOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHBIE METO/Ibl HCCIIEIOBaHUSI (PU3MUECKUX SIBICHUH, B TOM
YHUCJIE IJI POBEPKU TUIOTE3 U MOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSCHATHP HAy4yHbIE OCHOBBI HaWOOJee Ba)XXHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTHiA, HAIPUMEP, TPAKTUYECKOTIO HUCIOIb30BAHMS PA3IUYHBIX UCTOUHHUKOB
HSHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKM Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBIECHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METAPEAMETHBIX M IPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbprare uzyuenus Gu3MKud Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyyaromierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

— MPOSIBJICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
(hbU3MYeCKON HAYKU;

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

2) rpa;KIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJI€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKUX TMpOoOJieM, CBS3aHHBIX C TMPAKTUYECKUM MPUMEHEHUEM
JTOCTUKEHHUM (PU3UKY;

— OCO3HaHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JESATEIBbHOCTH
YYEHOTIO;

3) 3¢TeTH4YeCKOro BOCIIUTAHUS:

— BOCIIPUSITUE ICTETHUUECKUX KadyeCcTB (PU3MUYECKOW HayKd: €€ TapMOHUYHOTO
OCTPOEHMUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KYJbTYpBIL;

— pa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpEca K MCCIIEeI0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
OJ1aromoJry4yus:

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHpEe, BaKHOCTH NpaBWJ O€30MacHOro TMOBEACHUS Ha
TpaHCIOpTE, HA J0POrax, C 3JIEKTPUYECKUM M TEIUIOBHIM OOOpPYJAOBAaHHEM B
JOMAIIHUX YCIIOBHUSIX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQIIEKCUH, MPU3HAHHUE CBOErO IMpaBa Ha
OLIMOKY U TAKOTO )K€ MpaBa y APYroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

— AKTHBHO€ Yy4YacTHE€ B PEUICHUM MPAKTHYECKUX 3anad (B paMKax CEMBbH,
oOpa3oBaTeNbHON  OpraHW3alid, TOpoJa, Kpas) TEXHOJOTHYECKOW |



COLIMANIbHOM HAIMpPaBJICHHOCTH, TPEOYIOUIMX B TOM 4HCIEe U (HU3HMUECKHX
3HAHUM;

e — MHTEpEC K MIPAKTUUYECKOMY U3YUEHHIO IIpodeccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUA Ha NPUMEHEHHE (PU3MUYECKUX 3HAHMWM JJI1 peuIeHHs 3a1ady B
o0JacTh OKpY’Kalolllel cpenbl, MJIAHUPOBAHUS TIOCTYNMKOB M OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOLLEH CPEIbI;

e — OCO3HaHHME TJ00AJTbHOTO XapaKTepa SKOJIOTHMYECKHX MpoOJeM M MyTed uX
pereHus;

e 8) amanTranum K M3MEHAIOIMMCH YCJOBMAM COUMANBHON U NPUPOIHOH
cpeabl:

e — TMOTPEOHOCT, BO B3aWMOJACWCTBUU IPH BBIMOJIHEHUU HCCIEIOBAaHUM H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
APYTHX,

e — TIIOBBIICHHE YPOBHS CBOEM KOMIIETEHTHOCTM YEpE3 IPAKTUYECKYIO
NEATEIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie (OPMYJINPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH
buzukwy;

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

e — CTPEMJICHHE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMHUKH, B TOM UHUCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHHMS Ha OKPYXAIOLIYIO Cpeny,
BO3MO>KHBIX INI0OATBHBIX TIOCTIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBOeHUS TIporpamMMmbl MO (PU3WKE HA YPOBHE OCHOBHOTO
ob1iero o6pazoBaHus y oOy4daroiierocs 0yayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIINE TO3HABATEIILHBIC YHUBEPCATIbHbIC yUeOHbIC TCUCTBUSA,
KOMMYHUKATHUBHBIC ~ yHUBEpPCAJbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCHUCTBUSI.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

Bba3oBble JJorunueckue aeicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKALIUN, OCHOBAHUS IS
000011IeHNs ¥ CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCMAaTpUBAEMBbIX (PaKTax,
JAHHBIX U HAOJIIOICHUSAX, OTHOCAIIMXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NIPUYMHHO--CJIEICTBEHHBIE CBSI3U MPU H3yUYEHUU (U3NUECKUX
SIBJICHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIONb30BAaHUEM J€AYKTHUBHBIX
U MHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBS3SIX
(u3NYECKUX BEJUYMH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHus ydeOHOW (Qu3ndecKkon
3aJau (CpaBHEHUE HECKOJIbKMX BapUaHTOB peIleHUus, BHIOOp Haumbosee
HOJIXOJSIIETO C YUETOM CAMOCTOATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble HccaenoBaTeIbCKHE 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKIII MHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIAaHY OIIBIT, HECTIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJbIIOE UCCIeNOBaHHE (DU3MUECKOTO
SIBIICHUS;

OIICHWBATh HAa NPUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYEHHYIO B XO/I€ MCCJIEIOBAHUS WM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECCKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATh MPEIONIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

HNPUMEHSTh Pa3jIMYHbIe METObI, HHCTPYMEHTBI U 3alIPOCHI MIPH MOKMCKE U
orbope MH(OpMAIMK WU JAHHBIX C YYETOM TMPEAIOKECHHON Y4eOHOM
bu3ndeckoil 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITUIO
pa3IMYHBIX BUAOB U (hOPM IPEICTABICHHS;

CaMOCTOSITEJIBHO ~ BBIOMpPATh ONTUMANBbHYIO (OPMY  TPEACTABICHHUS
UHPOpPMALIMM ¥ WUIIOCTPUPOBATh peIIacMble 3a/a4d  HECJIOKHBIMU
CXeMaMH, JrarpaMMaMH, HHOU TpaUKON U MX KOMOMHAIIMSMH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

B X0Ji¢ OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB Ja0d0paTOPHBIX
padoT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIISCCTBY 00CYKIaeMON TEMbI U
BBICKA3bIBAaTh HJICH, HAIlCJICHHbIC HaA pEIICHHE 3aJaud U MOIep KaHHe
0J1aroxeraTeIbHOCTH OOIICHUS,



CONIOCTABIIATh CBOU CYXKICHHMS C CYXICHUSAMU JPYTHX YYaCTHHUKOB
Jranora, OOHapyXKUBaTh Pa3IU4Me U CXOACTBO MO3UIIHIA;

BBIPAXKaTb CBOIO TOUKY 3PEHUS B YCTHBIX U ITMCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEICTABIATh PE3YIbTAThl BBIIOIHEHHOIO (PU3NYECKOTIO OIBITA
(9KCIIEpUMEHTA, UCCIEI0OBAHUS, IPOEKTA);

IIOHMMAThb W MUCIOJb30BATh  IPEMMYIIECTBA  KOMAHIHOM W
UHAMBUAYaIbHONH pabOThl MpU pPEIICeHUH KOHKPETHOW (PU3NYEeCcKOn
po0JIeMBbI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH JIEHCTBUSA
no €€ JOCTHKEHHUIO: paclpeiessiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJabTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUS! HECKOJIBKHX JIFO/ICH;
BBITMIOJHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPABJICHUIO M KOOPAUHHUPYS CBOMU JEHUCTBHUA C JAPYIMMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KAa4€CTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJIATH MTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTYaIHsIX, TPEOYIOLIUX
IS petieHns GU3NYeCKUX 3HaAHUIA;

OpUEHTHPOBATHCS B  Pa3IMYHBIX TMOAXOAAX TMPUHATUS  PELICHHM
(MHOUBUAYyaJdbHOE, TPUHSATHE DEIICHUS B TPyMIMe, NPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSITEJIBHO COCTABJISATH AJTOPUTM pelIeHus (GU3NYecKon 3a1aun Win
IUTaHa HUCCIIEJIOBAaHUA C Y4ETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraéMble BaApUaHThI PEIICHUH;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPO.HI), SMOIUOHAJIbHBbIN HHTEIJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MEHEHUS;
OOBSACHATHP TPUYMHBI  JTOCTIDKEHUS  (HEIOCTHIKEHHUSI)  Pe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JEATEILHOCTh (B TOM YHUCIIE B XOJ BBIIOJIHEHUS
(U3MYECKOr0 UCCIEOBaHMUS WJIM IIPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CHUTYyalllii, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY IPYTroro;



IpHU3HaBaTh CBOE MPABO Ha OLIMOKY MPHU pelieHnr (PU3NUEeCKUX 3a/1a4 WIn
B YTBEPKICHUSX HA HAYYHBIE TEMBI M TAKOE K€ IPABO APYroro.

IMPEJMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjacce MpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHUYECKUE  SIBJICHUS,
HAOJIOICHNE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHUIBI (DU3UISCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOEe JBWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUs, PaBHOACUCTBYIOIIAS
cuia, nedopmanus (ynpyras, MjacTuyecKas), HEBECOMOCTb,
COOOIIAOIINECS COCYAbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE IBIKCHUE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE  JBIKEHUE, HHEpLUs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPHABIX TEJl C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, TepeAada [aBiCHUs TBEPABIMU TelaMH, KUIKOCTIMU U
razamm, atMoc(epHOe [aBJICHWE, IUIaBaHWE TeJ, MpPEeBpaIIeHUs
MEXaHUYECKON AHEPruu) Mo OIMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3UUECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UMYECKUX  SBJICHUA B
OKpYXKaloIeM MHpEe, B TOM 4YHCIe (pu3ndeckue SBICHHUS B TPHUPOJE:
NpUMEpBI JIBUKEHHUS C PA3IMUYHBIMU CKOPOCTSIMHU B >KMBOM U HEXKUBOMU
npupoze, ACUCTBUE CHUJIbI TPEHUS B MPUPOJE U TEXHUKE, BIHMSHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOM OpraHU3M, IJIABaHUE pPbIO, pbluaru B
TeJIe 4eJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIICIISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (U3UUECKUX SBICHHIA;,
OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (YM3UYECKUE SBIICHUS, UCIIONB3YS
dbu3nyeckue BeTMYMHBI (Macca, O00BEM, IUIOTHOCTh BEILECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSKECTH, BEC
Tena, CWJla TPEHus, JAaBleHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAOINIAS] CWJIa, MEXaHW4YeCKasi paboTa, MOIHOCTh, TUICYO CHIIBI,
MOMEHT CWIbl, KO3((UIMEHT TMOJE3HOr0 JEHUCTBHUSI MEXAHU3MOB,
KMHETHYECKass M TMOTECHIMAIbHAS SHEPIus), MNpHU OMHCAHUM MPABUIBHO
TPakTOBaThb  (PU3MYECKUI  CMBICI  HUCIOJB3YEMbIX  BEJIMYMH, HX
0003HAaYEeHNUSI U €IUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYIO BETUYMHY C APYTHMMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUS W MPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CHII (BIOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MIpaBUiIO paBHOBecHs pbluara (0yi0ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPrUM, NpPU DSTOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMMChIBATh €T0 MAaTEMATUUYECKOE BHIPAKEHUE;

OOBACHATH (PU3MUECKHE SBICHHUS, IPOIIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CIICJCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JOTMYECKHX I1IaroB ¢ ONOpPOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anadyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCJIOBUS 331a4y 3aIIUCBIBATh KPATKOE yCJIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U TMPOBOAMUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOUM (PU3NUECKON BEJTMYHHBI;

pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOUIH
(u3NYECKUX METOJOB, B OIMCAHUM MCCIIE0BAaHUS BbIACIATh IPOBEPSIEMOE
OpEeanojoxkeHue  (rumoresy),  pa3nvyate W UHTEPHPETUPOBATH
MOJyYEHHBIM pe3ylbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI I10 €70 PE3YyJIbTaTaM;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUH WIH
duznyeckux CBOMCTB TEJ: (dopMynupoBaTh IPOBEPsIEMBIE
IPEIOJIOKEeHUs, COOMPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHMUS,
3alKChIBaTh XOJ1 OMbITA U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh TPsAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIOJb30BAHUEM aAHAJIOIOBBIX U
upPOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € Y4ETOM
3aJJaHHOW a0COJIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUUHBI OT
JIPYrofl C HCIOJNb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCHMOCTH ITyTH
PAaBHOMEPHO JBWXKYILEroCsl Tela OT BPEMEHU JBW)KCHHUS TeJa, CHUJIbI
TPEHMSI CKOJILKEHHUS OT Beca Teja, KauecTBa 00padOTKH MOBEPXHOCTEN TEI
Y HE3aBUCHUMOCTH CUJIbI TPEHUS OT IIOIIAAN COIPUKOCHOBEHUS TEN, CHIIbI
YyOPYroCTH OT YAJMHEHUS MPYKHUHBI, BHITAIKMBAIOLIEH CHIIBI OT 00BEMa
NOTPYKEHHON 4acTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTHU T€Ja, OT IIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUU
IUTaBaHMSI TeJl, YCJIOBHMI paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM Y4eOHOTO HCCIIEJIOBaHMs, COOMpaTh YCTAHOBKY U
BBITMIOJHATh WM3MEPEHUs, CJeaysl MPEeAoKEHHOMY IIaHy, (UKCHPOBATH
pe3yabTaThl MOTYYEHHONM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYUH B BUJC
NpPEeUIOKEHHBIX TaOMuI] U TrpaduKOB, JEJaTh BBIBOABI MO pe3yJbTaTaMm
UCCIICIOBAHMS,;

IPOBOANTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, Cuja TPEHHUS CKOJIBKEHHUS,
JaBJIIEHUE  BO3JyXa, BBITAIKUBAIONIAS  CHJA, JEHCTBYIOIIas  Ha
HOTPYKEHHOE B JKHUIKOCTh TeNo, KO3(PPHUIMEHT MOJEe3HOro NeicTBUs
OPOCTBIX MEXaHU3MOB), CIEeAys TMPEAJIOKEHHON MHCTPYKIUH: IpU
BBIMIOJTHEHUH HW3MEPEHUl CcOOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE UICKOMOW BEJIMUKHBI,

co0uII01aTh MpaBUIIa TEXHUKU OE€30MacHOCTH MPHU paboTe C J1abOpaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIOIIUEcs COCyAbl, OapoMmerp,
pbIYar, HOJBMKHBIA U HETIOJABUKHBIN OJIOK, HAKJIIOHHAS TJTIOCKOCTB;
XapakTepu30BaThb NPUHIUNBI JIEHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha HX OMUCaHuA (B TOM YHCIIE:
NOJIIMITHUKY, YCTPOMCTBO BOZAOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBON HACOC, apEOMETP), UCTIOJb3YsI 3HAHUS
0 CBOIiCTBax (PM3MYECKUX SIBICHUH M HEOOXOauMble (U3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEpbl  (HAXOoAWTh  WHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH C MpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMM, COXPAHEHHUS 370POBbS U COOJIIOJCHUSA
HOPM 5KOJIOTUYECKOTO TIOBEJICHUS B OKpPY>KalolIel cpene;

OCYHIECTBIISATh OTOOp HMCTOYHUMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUW M TYTEM CPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
UHPOpMALIMIO, KOTOpasl SBJISETCS MPOTHBOPEUMBOM MM MOXKET OBITh
HEIOCTOBEPHOMU;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YU€OHBIX 3alaHUi HAYYHO--TIOMYJISIPHYIO
aUTepaTypy (pu3MdYecKoro coaepxaHHs, CIPaBOYHbIE MaTEepHAIIbI,
pecypcbl cetu MHTEpHET, BiajeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHusi HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMALNU (PUIUUECKOTO COACPNKAHUS, B TOM



qyclie MyOJUYHO JIelaTh KpaTKUe COOOIEHHs O pe3yjbTaTaxX MPOEKTOB
WK Y4eOHBIX HCCIEJAOBAaHUH, MpPH H3TOM TPaMOTHO HCIIOJIB30BATh
U3YYCHHBbI TOHATUWHBIN anmapaT Kypca (OUM3HMKH, COIPOBOXAAThH
BBICTYIICHUE IIPE3EHTALUECH;

IPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesiarh
00sI3aHHOCTH B TPYIIE€ B COOTBETCTBUU C IMOCTaBJICHHBIMHU 3a/layaMi,
CIEAUTh 34 BBINOJHEHWEM IUIAHA JCUCTBHUM, aJEKBAaTHO OLICHMBATh
COOCTBEHHBIM  BKJIaJd B  JEATENBHOCTb  TIpPYNIbl,  BBICTPAaWBAThH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBAasE MHCHHE OKPYKAFOIIMX.

K koHIy 00yueHus B 8 Kkiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y O0YUAIOIIUXCST YMEHUM:

UCITIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSHUS BELIECTBA, KPUCTAIIMYECKUE U
amop(HbIe TeJa, HACBIIEHHBIH U HEHACHIIICHHBIN Map, BIIAXXHOCTb
BO31yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBHUraTeb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsijl, HNEKTPUUECKOE TM0JIe, MPOBOIHUKU
U TURJIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuyath SIBIEHUA (TEIJIOBOE pacIIMpEeHHE W C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHUE, KAWIISPHbIE SIBICHUS, HCIAPEHUE,
KOHJCHCAllUs, IJIaBICHHUE, KpUCTau3auus (OTBEpIEBaHUE), KUIICHUE,
TeIuIonepeaaya (TEerTIonpOBOJHOCTb, KOHBEKLUS, U3ITyYEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA]0B, AEHCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJECICTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO T0JISI HA POBOJHUK C TOKOM, 3JIEKTPOMATHUTHASI MHAYKIIHS)
0 ONUCAaHUI0 WX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTb NPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)XaloIlleM MHpE, B TOM YHCIE (PUINUYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHBbIE SBICHUS B MPHUPOJE,
KpUCTaUlbl B Hpupoae, usiydeHue ConaHua, 3amMep3aHue BOJIOEMOB,
Mopckue 0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, dJIEeKTPUUECTBO KUBBIX OpPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apel] MOoJIOCOB, polb MAarHUTHOIO MOJS JJs JKM3HM Ha
3emuie, NOJSIPHOE CUSHUE, IPU 3TOM IEPEBOUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBONCTBA (NMPHU3HAKH) (PU3NUYECKHUX
SIBJICHUU;

ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMSI, UCIIONIb3YS
(u3nyeckue BEIMYMHBI (TEMIEpAaTypa, BHYTPEHHSS SHEPTUsi, KOJIUYECTBO
TEIUIOThI, yJeJbHas TEIJIOEMKOCTh BELIECTBAa, YAENbHAs TEIUIOTa



IUTaBJICHUS, yJedbHas TEIJoTa MapooOpa3oBaHUsA, ynAedbHas TEIIoTa
CrOpaHMs TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MalIuHbl, OTHOCUTEJIbHAS BJIAXXHOCTh BO3IyXa, AJIEKTPUYECKUN 3apsn,
CWJIa TOKa, DJIEKTPUYECKOE HAIpPSIKEHHE, CONPOTUBICHUE IPOBOJHMKA,
yIEIbHOE  CONpOTHUBIIEHHWE  BemlecTBa, paboTa U MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NpPH ONHMCAHUM MPaBUIBHO  TPAKTOBATh
(bu3NYECKU CMBICIT HCIIOJIb3YEeMbIX BEIMYHH, 0003HAUEHUS U €IUHUIIBI
(¢u3nYeCKUX BEIMYUH, HAXOAUTh (HOPMYIBI, CBS3BIBAIOIINE JaHHYIO
(U3MYECKYI0 BEIWYMHY C JPYTUMHU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SIBICHUS U TPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUSI MOJEKYJSIPHO--KHHETUYECKOH TEOPUHU
CTPOEHMS BEIIECTBA, MPUHLMUII CYNEPIO3ULIUU TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Ui yyacTKa LIEeTH, 3aKOH
Jixoyns—JleHna, 3akOH COXpaHEHUsI >SHEpPruu, Ipd 3TOM JaBaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYEeCKOe
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE IPOLECChl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB C OMOpod Ha 1—2 W3yYeHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
(u3UYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3adaud B 2—3 JEHCTBUS, HCIOJb3ys 3aKOHbI U
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCIIOBHS 3a/lauyd 3allUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs  pelIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOquMble i1 €€ pelleHHs, NPOBOAUTH pacu€Tbl W CpPaBHUBATH
NOJIyYEHHOE 3HauU€HUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MPU HOMOIIU
(Gu3NYECKUX METOMOB, MCIOIb3Yysl OMUCAHHE HCCJIENOBAaHUS, BBIJCIATDH
IIPOBEPSEMOE NPENANOJIOKEHNE, OLCHUBAaTh MPABWIBHOCT MOpPsIKa
IIPOBEJICHUS MCCIIE0BaHNUs, 1€J1aTh BbIBObL;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUH WIH
(bu3znyecKux CBOWCTB TN (KaNWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béma, TemMrepaTypbl, CKOPOCTH IPOLIECcCa OCTHIBAHUS U
HarpeBaHusi MpH M3IY4YEHMHM OT I[BE€Ta H3JIy4arouieil (moriomaroneil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsI BOJBI OT TEMIIEPATYypPbl KUJIKOCTH U
wiomaan €€ TOBEPXHOCTH, DJJEKTpHU3alMs TeJl U B3aUMOJCHCTBHE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,



BU3yalM3alMsl MArHUTHBIX MOJIEM NOCTOAHHBIX MArHUTOB, JE€UCTBUS
MAarHUTHOTO TOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOMCTBAa DJIGKTPOABHUTATENII TIOCTOSHHOTO TOKa): (hopmMyIupoBaTh
poBepsieMble MPENOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000py10BaHus1, OMKUCHIBATH X0/ OMBITa U (POPMYIMPOBATH BHIBOJIBI;
BBINIOJIHATG ~ NPSIMBIE  HU3MEPEHUS  TEMIEPATypbl, OTHOCHUTEIbHOMU
BJIAJKHOCTM BO3[lyXa, CHJIBI TOKA, HANPSDKEHHUS C HCIOJIb30BAHUEM
aHaJIOrOBBIX NPUOOPOB U JATYMKOB (DU3MUECKUX BEIMYMUH, CPaBHUBATDH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3MUECKON BEIUUYHUHBI OT
Jpyrol C  UCIOJb30BAaHUEM TMPSMBIX HU3MEPEHUM  (3aBUCHUMOCTD
COIPOTUBJIEHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIOMAAY IONEPEYHOTO
CEUYEHHUS U YAEIbHOTO COIPOTUBIICHUS BEIIECTBA MPOBOJHHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 MPOBOAHUK, OT HANpPSKEHUS HAa MPOBOJHUKE,
WCCIIEIOBAHUE MOCJIEAOBATEIBHOTO W  IMAPAJUICIBHOTO COEAUHEHUU
MPOBOJTHUKOB): TJIAHUPOBATh HCCIICIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUsI, CIACAys NPEIIOKEHHOMY IUIaHy, (DUKCHpOBaTh
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJEe TaOMuIl M TrpaduKoB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIENOBAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUsS] (PU3NUECKHX BEIWYUH (yIenbHas
TEMJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIIEHHWE TPOBOAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOT'O TOKA): IJIAHUPOBAThb H3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAysl MPEMNJIOKEHHOM MHCTPYKUHH, U
BBIYUCIISITh 3HAYEHUE BEJINYHHBIL;

coOro1aTh MpaBuUiia TEXHUKHA 0€30MAaCHOCTH TPHU paboTe ¢ 1abopaTOpHBIM
o0opymoBaHuEM;

XapaKTepU30BaTh NPUHIMUIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX omnucaHus (B TOM 4YHUCIE:
cucTemMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOHWHA, aMIepMeETp,
BOJIbTMETP, CYETYMK DIECKTPUUECKOW DHEPrUHU, 3JIEKTPOOCBETUTEIIbHBIE
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (TIPUMEPHI), ITCKTPUIECCKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOJBUTATENb MOCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWMCTBAX (PU3MUYECKHUX SIBICHUNW U HEOOXOIUMbIE
bu3ndecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIC
npubOpel MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbl 3JIEKTPUUYECKUX



Henel ¢ Mociae0BaTeIbHbIM U MapalIeIbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznuuas ycIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX LETEi;
OPUBOIUTH  MpUMEpPbl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
NPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOMU
KU3HU Il oOecnieueHrst 6€30MacHOCTU MPpU OOpalleHuud ¢ IpudopaMu u
TEXHUYECKUMU YyCTPOMCTBAMH, COXPAHEHMS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH CPEIE;

OCYIIECTBIISATh TOWCK HWHPOpMAuu  (U3HYECKOTO COJEpKaHUs B
WuTepHeTre, Ha OCHOBE HWMEIOIIMXCS 3HAHUW HW TYTEM CpaBHEHUSA
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACHATH WHGOPMAIMIO, KOTOpPAs
SBJIETCS IPOTUBOPEUNBON UIIH MOXKET OBITh HEAOCTOBEPHOIA;
UCIIOJIb30BAaTh MPH BHITIOJHEHUN YU€OHBIX 3a/laHUN HAYYHO--TIOMYJISIPHYIO
auTepatypy  (pu3mdeckoro coaepaHus, CIPaBOYHbIE MaTEepHAIIbI,
pecypcel cetu MHTEpHET, BiageTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3iaBaTh COOCTBEHHBIE NMHCHbMEHHBIE M KPATKUE YCTHBIE COOOIIEHHUS,
0000mmasi wH(OpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONlEp)KaHUs, B TOM YHCIE MYyOJWYHO TIPEIACTABIATh PE3yIbTaThI
MIPOEKTHON WJIM KCCIIENOBATENbCKON JEITEIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIONb30BAaTh W3YYCHHBI TOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKIATh BBICTYIIJICHHE MPE3ECHTAIUEH;

IPU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCICIOBAHUN (PU3NICCKUX
IPOIIECCOB pacTpeeNisAiTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUHU C
MIOCTABJICHHBIMU 33JJa4aMH, CJICIUTh 32 BBHIMIOJHCHUEM IUJIaHa JEHCTBUHN H
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3penaTh KOHPIUKTHI.

K koHIly 00yueHus B 9 Kjacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh IMOHATHA: CHUCTEMAa OTCU€ra, MarepuajibHas TOYKa,
TPACKTOPHUS, OTHOCUTEILHOCTh MEXAaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, mjacTU4ecKkas), TpPEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aO0CONIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPIOTO TENa, pABHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, JJICKTPOMATHUTHBIE BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAAIbHO30PKOCTD,
CHEKTPbl UCIYCKaHUSI U MOTJIOLIEHus, anb(a-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAsI SHEPIETHKA;



pa3nuuath SABJICHUS (PAaBHOMEPHOE UM HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TNPSMOJMHEWHOE [BI)KEHHE, CBOOOJHOE
najicHue TeJ, PaBHOMEPHOE JIBIKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TEJ, pEaKTUBHOE IBW)XCHHE, KOJeOaTeabHOe NBIDKEHHUE (3aTyxaroliue H
BBIHYX/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBMKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEHHOE PpacHpOCTpaHEHUE, OTPAKEHHE M MPEIOMIICHHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IokKeHHE OEJI0ro CBeTa B
CHEKTp ¥ CJIOXXEHHE CIEKTPAIbHBIX IIBETOB, JIUCIEPCHS CBETA,
€CTECTBCHHAs PaJMOAKTUBHOCTh, BOZHWKHOBEHHE JIMHEHYATOTO CIEKTpa
U3ITy4YeHHs) TI0 ONTMCAHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpy)XaromeMm Mupe (B TOM dYucie (U3MYECKUe SIBICHHUS B TMPHUPOJE:
NIPUJIUBBI U OTIUBHI, IBIKEHUE TuTaHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
JIBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPACEHNE, CEUCMUYECKHME BOJHBI, I[yHAaMH, 3XO0, I[BETa TeT,
ONTHUYECKUE SBJICHHSI B NMPUPOAE, OMOJOTHYECKOE ACHCTBHE BHIUMOTO,
yIbTPapUOIETOBOTO M PEHTITCHOBCKOTO M3JIY4YCHHH, €CTECTBEHHBIH
paMOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PaTuOaKTHBHOE H3IydCHHE
OPUPOJHBIX MMHEpAJIOB, JEHCTBUE pPAJMOAKTUBHBIX W3IIyYeHUH Ha
OpraHM3M 4YeJOBEKa), MPU STOM NEPEeBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUU;

OIHCHIBATh U3yUYEHHBIC CBOMCTBA TNl U (U3UUYECKUE SBICHHS, UCIIOIb3YS
¢uznyeckne BEMUYMHBI (CpeqHSET U MTHOBEHHas CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBIXKEHUH, YCKOpPEHHE, MEepeMEelIeHHEe, MyTh, yriIoBas
CKOPOCTh, CHWJIa TPEHHUs, CWja YIPYrOCTH, CHJIA TSHKECTH, YCKOPECHHE
CBOOOMHOTO TMAJeHUsS, BEC TeJla, HWMITYJIbC TeJla, WMITYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, MOTEHLHUANbHAs SHEPrusl Tena,
MOJHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTECHIMAIbHAS IHEPIHsl CHKATOM
OpYKUHBI, KUHETUYECKash SHEprus, IMOJIHAs MeXaHUYecKas JHeprus,
NIEPUOJ U YacTOTa KojeOaHWH, ITMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEbl), TIPU OMUCAHUH
NPAaBWJIBHO TPAaKTOBAaTh (DU3MYECKUNH CMBICT HCIOJb3YEMBIX BEJIUYUH,
0003HAaYEeHNUSI U €IUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI,
CBSI3BIBANOINNE JAaHHYIO (U3MYECKYIO BEIUYHHY C IPYTHMH BEIMYHWHAMM,
CTPOUTH TPaPUKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEIHUNH;
XapaKTepu30BaTh CBOMCTBa TeJ, (PU3UYECKUE SBICHUS U MPOIIECCHI,
UCIIONB3YSl 3aKOH COXPAaHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHUS,



NPUHIUI CYNEPHO3UIUNA CHJI, TPHHIUI OTHOCUTENbHOCTH [ anmmes,
3akOHbl HBIOTOHA, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKCHUS U
IPETOMJICHUS! CBETa, 3aKOHBI COXPAHEHHsI 3apsAA0BOI0 U MAaCCOBOTO YHUCEI
NP SACPHBIX PEAKIHSIX, MPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA W 3aIllMChIBaTh €T0 MaTEMaTHIECKOE BhIPAXKCHHE,

OOBACHATH (HU3WYECKHE IMPOIECCHl M CBOMCTBA TEJN, B TOM YHCIE H B
KOHTEKCTE CUTyalluii MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBISITH
NPUYUHHO--CJICJICTBEHHBIC  CBSI3M, CTPOUTh OOBSICHeHHE U3 2-3
JIOTHYECKHX IIIaroB ¢ OMOpPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (OMMparoluecs Ha cucreMy u3 2-3
YPaBHEHMIA), HCIIONIB3YsI 3aKOHBI M (DOPMYIIBI, CBS3BIBAIONINE (DU3NICCKHE
BEJIMUMHBI: HA OCHOBE aHajM3a YCJIOBUS 3a7aud 3alUChIBaTh KPaTKOE
YCIIOBHUE, BBISBISTh HEJOCTAIOIINE WIM W30BITOYHBIE JaHHBIC, BHIOUPATH
3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIC JJIsl PEUICHHUS, TIPOBOAUTH PACYETHI U
OLICHUBATh PEATMCTHYHOCTh TIOJYYCHHOTO 3HAa4YeHHS (DU3HUECKOU
BCJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METOMOB, HCIONB3Yysl OMUCAHHWE HCCIICIOBAHUS, BBIICIATH
NPOBEPSAEMOE  TIPEATNOJIOKEHUE, OIEHUBATh TPABMWIBHOCTD  IOPSIIKA
NPOBEICHUSl  WCCIENOBaHMSA, JeNaTh BBIBOJBI, HWHTEPIPETHPOBATH
pE3yNIbTaThl HAOIOICHUHN U OTBITOB;

NPOBOAMUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WA
¢u3nYecKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3akoHa HproTOHA, 3akoHa
COXpaHEHHsI SHEpPrHH, 3aBUCUMOCThH IEpHOAa KoeOaHWid MpPYKUHHOTO
MasiTHHKa OT MAacChl TPy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTH OT
aAMIUTATYIBI MaJIBIX KOJIEOaHWH, PSIMOIMHEHHOE paclipOCTPAHEHHUE CBETA,
pasioxxeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHWs TpeaMera B coOuparomieit
JWH3e, HAOIIOJCHHE CIUIOIIHBIX W JIMHEHYATBIX CIIEKTPOB H3ITyYEHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 HM30BITOUHOrO Habopa
o0Opy/OBaHUs, OINUCHIBATH XOJ ONbITa M  €ro  pe3yibTaThl,
(dbopMyIIMpPOBaTh BHIBOJIBI;

IPOBOJUTH NPU HEOOXOIMMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, OMpenesis
CpelHee 3HAa4YeHHE U3MepsieMOM BeNUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparolield JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpEHUs
(M3MepUTENBHOTO TTPUOOpPA);

NPOBOJNUTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHMH C
WCTIOI30BAHUEM MPSIMBIX H3MEpPEHH (3aBUCUMOCTH IYyTH OT BpPEMEHH



IpU PaBHOYCKOPEHHOM JBIKEHHU O€3 HayalbHOW CKOPOCTH, MEpUOAa
KOJICOaHWI MaTeMaTHYEeCKOTO MAasTHHKA OT JJIMHBl HUTH, 3aBUCHUMOCTHU
yriia OTPaKEHUS CBETa OT YIJIa MAJICHUS W YIJIa MPEJOMJICHHS OT yriia
NaJicHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSTENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
bu3NYecCKuX BETWYMH B BUAC TAONHIl U TPaPUKOB, NETaTh BBIBOIBI IO
pe3yapTaTam MCCIeI0BAHNUS;

NPOBOJNTHh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh M YCKOpEHHE Tella TMpH pPaBHOYCKOPEHHOM JIBIDKEHUH,
YCKOpEHHE CBOOOJTHOTO TAaJeHUs, KECTKOCTh MPYKHHBI, KOAPPUIIUEHT
TPEHUSI CKOJBKEHMs, MeXaHHueckas paboTa M MOIIHOCTb, 4acToTa H
nepuosl KoJeOaHWid MaTeMaTH4eCKOro W TMPYKUHHOTO MAasSTHHKOB,
ONTHUYECKas Cwia CcoOWparomie JHMH3BI, PATUOAKTUBHBIA  (DOH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W
BBITIOJIHATh U3MEPEHHUS, CIECNYs MPEI0KEHHON WHCTPYKIINU, BBIYUCISATH
3HAYCHWE BEJIMUMHBI M aHAJM3UPOBATH MOJIYYCHHBIC PE3YIIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH NU3MEpPEHUil;

coOroAaTh MpaBuiia TEXHUKUA 0€30MacHOCTH IIpH paboTe ¢ 1abopaTOPHBIM
000py1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM W3YYEHHBIX (DU3UYECKUX MOJIETICH:
MaTepuajbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBI HCTOYHUK
CBeTa, Jyd4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeTh ATOMHOTO SJIPa;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS HM3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMHCAHUA (B TOM YHCIHE:
CHOUJIOMETp, NaTYMKH I[OJIOKEHUS, PACCTOSHUA M YCKOPEHUs, pakeTa,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJHI,
CIEKTPOCKOI, JO3MMETp, Kamepa BHIbCOHA), HWCHONB3YyS 3HAHHS O
CBOMCTBaX (U3MYECKUX SBICHUM U  HeoOXoaumble (hU3HUECKHE
3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUYECKHX MPOIECCOB
IpU PEIICHUH Y4eOHO--TPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMbl s
MOCTPOCHHUS N300paKEHMI B IIIOCKOM 3epKajie M COOMparoLIei TNH3E;
NPUBOJAUTh  MPUMEPHl  (HAXOOWTh  WH(MOpPMAIMIO O  TIPHUMEpPax)
PAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOMU
KU3HU Il oOecnieueHrst 6€30MacHOCTU MPpU OOpallieHuyd ¢ IpudopaMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM 3KOJIOTUYECKOTO TMOBEJCHUS B OKPY’KaIOIIEH CPEIE;



OCYIIECTBIATh TMOWUCK WHGOpMAIMK  (DU3UIECKOTO COACp)KAHUA B
HuTepHeTe, caMoCTOATENBHO (POPMYIHUPYST TTIOMCKOBBIA 3aIIPOC, HAXOIUTh
MyTH ONPEACIICHUS TOCTOBEPHOCTH MOJYYCHHOW WH(POpPMAIUA HA OCHOBE
UMEIONTNXCS 3HAHUN U JIOTIOJHUTEIIBHBIX HCTOYHUKOB,;

UCIIONIb30BAaTh MPH BBITIOJHEHUHN YUY€OHBIX 3a/IaHUi HAYIHO--TIOMYJISIPHYIO
JUTEPATYPy (PU3MUECKOTO  COJIEpkKaHUs, CIPABOYHBIC MAaTEepPUAIbI,
pecypchl cetn MHaTepHeT, BiianeTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAILIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOINEHUS HAa OCHOBE
uHPOpPMAIIMU W3 HECKOJbKHX HCTOYHUKOB (DU3MUECKOTO COAepkKaHWs,
myOJUYHO MPENICTABIISATh PE3YyIbTaThl MPOSKTHON WIIM MCCIICIOBATEIHCKOMN
NEATETbHOCTH, TPU OTOM TPAMOTHO  HCIONB30BaTh  HM3yUYCHHBIN
NOHATUWHBIA ammapar Hu3y4aeMoro pasaena (U3UKH W COMPOBOXAAThH
BBICTYIUICHHE TpPE3eHTalel ¢ yd4€ToM O0COOEHHOCTEeW ayauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uudgposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThbI
pecypchbl
Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY’KAIOIIEro MUpa
but6mmoreka [IOK
1.1 ®dusnka - HayKa o oae 2
i HayKa o fpHpos https://m.edsoo.ru/7f416194
bubnunorexa [IOK
1.2 ) 2 1
HBHIHCCKHC BETHIHIBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaYUHBIN METO ITO3HAHUS 2 1 bubmorexa OK
’ yd A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasznea 2. [lepBoHayaibHbIE CBEJCHUS 0 CTPOCHUU BellleCTBA
bubnunorexa [IOK
2.1 C 1
ThoeHHe Bettiectpa https://m.edsoo.ru/7f416194
5 JIBrb>KeHUE U B3aMMOJICMICTBUE YACTHI] ) 1 bubmuorexa [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubnunorexa [IOK
2.3 A 2
TPETATHBIC COCTOAMMA BEIIECTBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe M B3auUMo/ielicTBUE TeJl
bubnunorexa [IOK
3.1 M 3
CXAHHHICCKOE ABIDKEHHC https://m.edsoo.ru/7f416194
32 Nuepuus, macca, IIIOTHOCTh 4 1 bubnunorexa [IOK




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

but6mmoreka [IOK

33 Cuna. Bupet e 14 2 https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea 4. /laBjieHre TBEPABIX TeJl, )KUIAKOCTE U ra3oB
41 Jasnenue. llepenaya naBnenust TBEpAbIMU 3 bu6muoreka [IOK
' TeJIaMH, XXUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBienne KuAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 AmnmocepHoe nasieHme 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bu6muoreka [IOK
' B HHUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHeprus
but6mmoreka [IOK
> Pabora i momEoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
. M 4 1
>3 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB M TeM uudgpoBbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TensioBble siBJIeHUS
11 C N cctBa 7 but6mmoreka [IOK
' TPOCHHE 1 CBOMCTRA BEIL https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
. 1
1.2 Teroneie mpouecce! 21 > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3zgea 2. diiekTpruyeckrue 1 MAarHMTHbIE SIBJIEHUS
DNeKTpUYECKHe 3apsiabl. 3apssKEHHbIE Tesa bu6muoreka [IOK
2.1 . 7 1
U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 IToCTOSTHHBIN 2JIEKTPUYECKUN TOK 20 1 7 hitps://m.cdsoo.rw/7f4181 ce
bu6mmoreka [IOK
. 1 1.
2.3 MarmuTHbIC SBICHHS 6 > https://m.edsoo.ru/7f4181ce
bubnunorexa [IOK
. 4
24 DEKTPOMATHHTHAS HHYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB M TeM uudgpoBbie
Ne ni/m P Konrtpoabnbsie IIpakTnueckmue (mupp )
NMpoOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexann4yeckue siBJeHUS
L1 MexaHn4eckoe IBMKCHUE U CIIOCOOBI €T0 10 1 bubnuoTexa [{OK
’ OIKCaAHMS https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.2 BzaumonerictBue Te 20 1 3
MMOACHETBHE T https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXPAHCHI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Paznen 2. Mexann4yeckne Kojae0aHusi M BOJTHbI
but6mmoreka [IOK
2.1 M
CXAHHMICCKHE KOEOanH / 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHITICCIHUE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJHBI
31 DNIEKTPOMArHUTHOE MOJIE U 6 5 bu6muoreka [IOK
' DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA 6 2 bubnuorexa [{OK




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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1 ada6
bubnunorexa [IOK
4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1 adab
Hroro no pasneny 15
Pa3gen 5. KBanToBbIe IBJIeHUSA
bubnunorexa [IOK
5.1 Hcnyckanue v MOrjaonieHrue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/7f41ada6
bubnunorexa [IOK
32 (CTpoeHHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
33 FlnepHbic peaxii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTOpUTEIbHO-00001IAK0 NI MOAYJIb
6.1 [ToBTOpeHue u 006001IeHUE COAePIKAHUS 9 ) bubnmoreka [JOK
) Kypca Gpu3uKu 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi ~ oOpa3oBaTeJIbHbIE
padoThbI padoThI pecypes:
| ®du3uka — Hayka O PUPOJE. 1
SABneHus npupobl
2 DOU3NYECKUE IBICHUS 1
3 duzuyeckre BeIMINHBI U UX |
U3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TEeMIIepaTypbl IPU MOMOIIU | |
KHUJKOCTHOTO TEPMOMETpPA U JaTUHKa
TemnepaTyps”
Metoabl HAy4YHOTO MTO3HAHMUSL.
N but6moreka [IOK
5 Onwucanue pU3NUECKUX SBICHUH C 1
. https://m.edsoo.ru/ff09f72a
MOMOILbIO MOIeNen
VYpoxk-uccnenoanue "l[IpoBepka
6 TUIOTE3bI: NAJIbHOCTh MOJIETA IIapHUKa, | |
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIe, YeM OOJIbIIe BRICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE TUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BeIlleCTBa
but6mmoreka [IOK
8 JIBr>xeHue 4acTHI] BEIISCTBA 1

https://m.edsoo.ru/ff0a013e




Ypoxk-uccienoBanue «OnbITH IO

9 HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Boabl. O000IIEeHNE 110 pa3aeny bubnmoreka [JOK
«IIepBoHavanpHbIEC CBEAECHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUU BEIIECTBA
MexaHn4eckoe ABUXEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubnmorera LHOK
https://m.edsoo.ru/ff0a05¢6
JBYKEHUE
but6mmoreka [IOK
13 Cropocts. Eauruus! ckopocth https://m.edsoo.ru/ff0a079¢
14 Pacuer nyty 1 BpeMEHU IBUKCHUS bubmmorera IHOK
https://m.edsoo.ru/ff0a0ac4
15 WNuepuust. Macca — mepa bu6nuorexa [IOK
HHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 [InorHOCTH BemiecTBa. PacueT maccel bubnuorexa [{OK
1 00beMa Tesa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «OrnpezeneHne
MJIOTHOCTH TBEPAOTO TEJay
13 Pemenue 3agad nmo reme "[l1oTHOCTH bubnuoTexa [{OK
BermiecTBa" https://m.edsoo.ru/ff0al23¢
Cuna Kak XxapakTepuCcTHKa
19 B3auMoaercTeusa Ten. Cuia
ynpyrocty. 3akoH I'yka
20 JlaboparopHnast padota «13yuenue

3aBUCUMOCTH PACTAKCHUA




(medopmanun) Mpy>KUHBI OT
IIPUJIOKEHHOHN CHIIBD»

21 [[ABnenue Tsarorenus. Cuia TSKECTH
CBsi3b MEX]ly CHIION TSXKECTH U
N but6mmoreka [IOK
22 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ana4 o teme "Cuiia TsKecTu

” Cuna TsKeCTH Ha IPYTUX IUIaHeTax. bu6muoreka [IOK
dusnyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

but6mmoreka [IOK

24 Nsmepenune cui. JluHamoMer

P A P https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CroxeHne IByX CHJI, HalpaBJIEHHBIX
26 10 OJTHOM IPSMOM bubmorera [IOK
. P ' https://m.edsoo.ru/ff0ala70
PaBHozelcTBYIOIMAs CUIT

7 Pemrenue 3agad mo reme
"PaBHOnelicTBYIOIIAS CUT"

73 Cuna tpenus u e€ Buabl. TpeHue B bubnmoreka [JOK
IIPUPOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCUMOCTH CHJIbI TPEHUS

29 CKOJIBKEHUSI OT CHJIbI IABJICHUS U bubmorexa OK

8 https://m.edsoo.ru/ff0alcc8
XapakTepa CONMpPUKACAIOIINXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJIECUCTBYIOIIEH CUJIIbI

31 Pemenue 3agau no remam: «Bec bubmuorexa [{OK

Tenay, «I'paduueckoe nzobpaxeHue

https://m.edsoo.ru/ff0alde0




cuny, «Cunbly, «PaBHOAEHCTBYIONIAS
cUI»

KontponbHas paboTa mo TeMam:
«MexaHndeckoe ABMKEeHHE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"padumyeckoe n3o0pakeHne CU,
«Cunel»

1 JHasnenue. CriocoObl yMEHBITICHUS U bubmuorexa [{OK
YBEJTUYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb

34 aBJIEHH ra3a OT 00bEMa bubmmorexa LIOK
a i https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaua maBieHusT TBEPIABIMU

35 TCJII;.MI/I JKUIKOCTSIMU U f‘)aSaMI/I bubmmorexa [OK

 AHA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackais

16 JlaBneHue B )KHAKOCTH U Tase, bubmuorexa [{OK
BBEI3BAHHOE JIEUCTBUEM CHJIIBI TSKECTHU https://m.edsoo.ru/ff0a2718

17 Pemenue 3agau nmo reme «/lapnenue B bubmuorexa [{OK
SKAIKOCTH U rase. 3akoH [lackaimsy https://m.edsoo.ru/ff0a2826

bubnunorexa [IOK

38 CooOmraromuecs coc

HHaomees yAR https://m.edsoo.ru/ff0a2970

39 I'mapaBimmueckuii mpecc bubmmorexa LIOK

Ap p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopiiHeBoi
SKUIKOCTHBIM HAacocC

A1 ATtmoctepa 3emiIH U IPUYKHBL € bu6nuorexa [IOK
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubnuorexa [{OK




JaBIICHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenune atMochepHOTO JaBICHUS.

bubnunorexa [IOK

43 OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [OK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-anepouna. AtmocdeprHoe bu6muoreka [IOK
JaBJICHUE Ha Pa3]IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agay mo reme "
ATtMocdepHoe naBieHue"
JlelicTBue )KUIKOCTH U ra3a Ha
47 IIOTPY’KEHHOE B HUX TEJIO. bubmmorera IHOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHnas pabota «Ornpezenenne
43 BBITAJIKUBAIOIIEH CHIIBI, bubnuorexa [{OK
JENCTBYIOLIEH Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast paboTa mo Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca but6moreka [IOK
TeNa B BOJE OT 00bEMa MOTpYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YaCTH TeJIay
but6moreka [IOK
30 Hnaarime rex https://m.edsoo.ru/ff0a3a96
JlaboparopHnas pabora
51 "KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYMPOBAHUE JIOJKU U
onpeeraeHue e€ rpy30no bEMHOCTH"
52 Pemrenue 3agauy mo remam: «IlimaBanue but6moreka [IOK




cynoB. Bosnyxomnasanue»,
«/laBiieHHE TBEPABIX TE, JKUIKOCTEH
U Ta3oB»

https://m.edsoo.ru/ff0a3654

KontponbHas padoTa mo teme

53 «/laBieHue TBEPABIX TN, KUIKOCTEH

Y Ta30B»
bubnunorexa [IOK

>4 Mexammieckas padota https://m.edsoo.ru/ff0a3f82

but6mmoreka [IOK

33 MomocTs. EuHAIE! MOMHOCTH https://m.edsoo.ru/ff0a3{82
Ypoxk-uccienopanue "Pacuér

56 MOIIIHOCTH, pa3BUBAEMOM MPHU 1
noabEMe 1o jgecTHuie"

57 [IpocTteie Mexanu3mbl. Poryar.

PaBHOBecue cui Ha peryare
Prrdaru B TexHuke, OBITY U IPUPOJIE.

58 JlaGopaTopHnast pabora 0.5 bubmuoteka [JOK
«HMccnenoBanue ycloBHU paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

Pemenue 3agau o teme «Y cIOBUA bubnuoTexa [{OK

59
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunment monesnoro aercTeust
Mexanu3ma. Jlaboparopnas padota

60 . 0.5
«M3mepenue KII/] HakinoHHO#M
MIJIOCKOCTH

61 Pemenue 3agau mo teme "Pabora, bubnunorexa [IOK
mortmHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuueckasi JHEPTUsl. bubnmoreka [JOK




Kunernueckas v noTeHIMaIbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpPaHECHUSI MEXaHUYECKOM
SHEPrUuu

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

64

YPOK-3KCIIEpUMEHT 110 TEME
"DKCIepUMEHTANIbHOE OIIPEETICHHE
W3MEHEHUSI KHHETUYECKON U
MIOTEHIMAJIbHOW YHEPTUH NIPU
CKaThIBaHWHM TeJjla 110 HAKIIOHHOU
IIJIOCKOCTH"

65

KonrponsHast pabora o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

66

PesepBHbIit ypok. Pabora ¢ Tekcramu
o Teme "MexaHnyeckoe ABuxeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adeebd

67

PeseprHbIit ypok. Pabora ¢ Tekcramu
o Teme "JlaBiieHre TBEPIBIX T,
KHUIKOCTEN U ra3oB"

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

68

PesepBHbIit ypok. Pabora ¢ Tekcramu
o teMe "Padorta. MOIIHOCTS.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KUIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugpossie
Tema ypoka Kontpoabnbie IlpakTHueckne
n/n Bcero u3ydyeHusi ~ oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcesl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX OIBITHBIC 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUIKOTO U 1 bubnunorexa [IOK
ra3000pa3HOr0 COCTOSTHUY BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUI |
BEIIIECTBA HA OCHOBE IOJOKEHUN
MOJIEKYJISIPHO-KUHETHUECKOM TEeOpHH
5 Kpucrannmuueckue u amopHbIe Tena 1 bubmmorera IHOK
p P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KalWIISIPHOCTbD. | bu6muoteka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermioBoe pacliMpeHne U CoKaTue 1 Bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsizb TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YacTHIL
9 Buyrtpennsis sueprusi. CriocoObl 1 bu6muoreka [IOK
U3MEHEHUs] BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Terionepenauu 1 but6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpok-koudepennus "IIpakruueckoe
HUCIIOJIB30BaHUE TCIUIOBBIX CBOMCTB

but6mmoreka [IOK

11
BELIECTB U MAaTEPUAIOB B LIEAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexkeHus "

12 KonnuecTBo TemnoTel. Y aenbHas bubnuorexa [{OK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OajaHca. bubmuoteka [JOK
TemnnooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccnenoBaHue IBIEHUS bubnunorexa [IOK
TEII000MEHa P CMEITUBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y ropstaeit BOAbI"
Pacuer xonuyecTBa TEIIOTHI,

15 HE00XO0AUMOTO JJIsl HarpeBaHUs Teja
Y BBIICTISIEMOTO UM TIPH OXJIAXKICHUN

16 Jlaboparopnas padota "Onpenenenue bu6muoreka [IOK
YAEIbHON TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y 1eiabHas TerioTa bubnmoreka [JOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[ImaBnenune u oTBEpACBaHUE

18 KPHUCTAIINIECKUX 2@1 VYnenpHas bubmmorexa [OK

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

TEIJIOTA MJIABJICHUS

19 Jlaboparopnas padota "Onpenenenue bu6muoreka [IOK
yAEJIbHOU TEIJIOTHI IIJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

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

21 Kunenue. Y aenpHas Temnora bubnunorexa [IOK




napooOpa30BaHUs U KOH/ICHCAIINH.
3aBUCUMOCTB TEMIIEPATYPhl KUTIEHUS
OT aTMOC(EPHOTO TABJICHUS

https://m.edsoo.ru/ff0a786¢

22

JIAXKHOCTH BO3yXa. TOpHAast
Baaxuoc o3ayxa. JJaboparopHa
pabora "Onpenenenue
OTHOCUTEIBbHON BJIAXKHOCTH BO3yxa'"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4d Ha OMMpCACIICHUC
BJIQ)KHOCTH BO3ayXa

24

[TpuHIUIBI pabOTHI TETIIOBBIX
nsurareneii. [laposas TypOuHa.
JIBUraTenb BHYTPEHHETO CTOpaHUs

25

KIIJI TenmoBoro asuraters.
TGHHOBBIG JABUTATCIIN U 3alllUTa
OKpY>Karollen cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHHS U MPEBPALLECHUS
SHEPTUH B TEIIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme ""TennoBrie IBJICHUS.
H3MeHeHue arperaTHbIX COCTOSHUI
BelecTna"

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

28

KonrponsHast pabora o Teme
"TeruioBble ABiIcHUA. I3MeHEHNE
arperaTHeIX COCTOSTHUI BetiecTa"

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

29

Onekrpusanus Ten. [IBa pona
AIEKTPUUECKUX 3aPsI0B

30

VYpoxk-uccienoBanue "DieKTpuzanus
TeJl UHAYKIIMEW U pHu
CONPUKOCHOBEHHUH"




B3anmopeiicTBre 3apsyKeHHBIX TEII.

but6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE MOJIE.
1 HanpsikeHHOCTB AIIeKTpUYECKOro bubnmoreka [JOK
noss. [IpuHomn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKHUX MOJIEH
Hocurenu snekrpuueckux 3apsiioB.
33 DnemeHTapHbIi 3apsia. CTpoeHue
aToma
34 IIpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bu6nuorexa [IOK
COXpaHEHUs JIEKTPUIECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
15 Pemienue 3aga4 Ha npUMEHEHUE bu6muoreka [IOK
CBOMCTB JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cyiuiectBoBaHus. ICTOUHUKH bubmorexa [TOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlericTBUS SIEKTPUYECKOTO TOKA bubmorexa [JOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO MOJI Ha MPOBOIHUKH 1
U TUDJICKTPUKH"
39 DNEeKTpUYECKU TOK B MeTaJLJIax, bubnmoreka [JOK
JKMIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnekTpruyeckas Lielb U €€ COCTaBHbIE
Y4acTH
Cuna Toxka. JlabopaTtopHas pabora
bubnunorexa [IOK
41 "U3MepeHue u peryaupoBaHUe CUITbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUYECKOE HAMPSIKEHHUE.

4 Bonbsrmerp. JITabopaTtopras pabota 0.5 bu6muoreka [IOK
"U3mepenue u peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HarpspKeHus "

43 ConpoTtuBieHre NPOBOJHUKA. bu6nuoreka [IOK
VY enbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHUMOCTh

44 ANEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmoreka [JOK
MMPOBOJHUKA OT €r0 JJIUHBI, IUIOMAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUEHUS U MaTepruaia"
3aBHUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1i1s yyacTka bubmmorera IHOK

https://m.edsoo.ru/ff0aa44a
enu
Jlaboparopnas pabota
"HccnegoBanne 3aBUCUMOCTH CUJIBI
46 TOKa, UIYILETO Yepe3 Pe3UCTop, OT 1 bubmorexa [JOK
https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpsHKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnast padota "IIpoBepka

43 MpaBWIa CJIOKEHHS HAMPSHKEHUN TTPU 1 bu6muoreka [IOK
[IOCIEA0BATEIbHOM COCIUHEHUHN IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos"

Jlaboparopnast padota "IIpoBepka
49 MpaBwia JJisl CWJIbl TOKa IIPU 1 bubnuorexa [{OK

napajuieIbHOM COeIMHEHUN
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4 Ha npUMEHEHUE

50 3akona OMa g pa3aIngHoOro BrbmuoTexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHHUSI TIPOBOJHUKOB
51 PaboTta u MOLTHOCTB ANEKTPUYECKOTO bubnmoreka [JOK
Toka. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenne
52 3.60’11“)131 u I1\)/101111focm 3J1eI<Tp1/mec1<oro Bubmrorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUe e U MOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT BrbmuoTexa IIOK
P p Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3aMbikaHue
[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3apsiIbl.
54 3apsHKEHHBIE TENA U UX BrbmuoTexa IIOK
p . . https://m.edsoo.ru/ff0abd2¢c
B3auMoaercTBUA. [10CTOSITHHBIHI
ANEKTPUYECKUH TOK"
KontponbHas padoTa mo teme
"DIEeKTPUUECKUE 3aPSAIbL.
55 3a SI)KGII){HBIC Tena I/IpI/IX BrbmuoTexa IIOK
p . . https://m.edsoo.ru/ff0abeal
B3auMoaercTBuA. [10CTOSIHHBIH
ANEKTPUYECKUH TOK"
56 ITocTosTHHEIC MAarHUTEHI, UX
B3anMOJeHCTBHE
57 VYpok-uccnenosanue "M3zyuenue bubnmoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHUuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE I10J1e
bubnunorexa [IOK
58 3eMiId U €ro 3HaueHue I KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OnbIT Opcrena. MarouTHoe mose
AIEKTPUUYECKOTO ToKa MaruurHoe
T0JI€ KaTYIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue MeKTPOMarHuToB B
TexHuke. JlaboparopHas padora
"N3y4yeHue neilcTBUSA MarHUTHOTO
I10JIs1 HA TIPOBOJIHUK C TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEH TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTENICH B TEXHUUECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThI aekTpoaBuraress"”

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiTel @apajes. 3aKoH
AJIEKTPOMArHUTHON MHIYKIIVH.
IIpaBuno Jlenna

63

Onekrporereparop. Crocoos
MOJIYYEHUS JIEKTPUUECKOW SHEPTUH.
DJIEKTPOCTAaHIIUM Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUN

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIeKTpUYECKue u
MAarHUTHBIE SIBJICHUS "

65

KonrponsHast pabora o Teme
"DNeKTpUYECKUEe U MarHUTHBIE
SIBJIICHUS "

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

66

PesepBHbIit ypok. Pabora ¢ Tekcramu

bubnunorexa [IOK




no teme "TermnoBele gBiaeHUs"

https://m.edsoo.ru/ff0acc5e

PesepBHbIit ypok. Pabora ¢ Tekcramu

67 1o Teme "HOCTvOHHHfIﬁ ! ngsj?;zl?:cllcsifz};macdcé
AJIEKTPUYECKUMN TOK
68 PezepBHblil ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHbIe SBICHUS "
OBILIEE KOJIMYECTBO YACOB IT1O 68 14.5

[NPOT'PAMME




9 KUIIACC

KoanuectBo 4acon JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

| MexaHnueckoe JBHKEHUE. 1
MarepuanbHast TOUKa
Cucrema orcuera. OTHOCUTENBHOCTh bubmuorexa [JOK

2 1
MEXaHUYECKOI'0 JABMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bubnmoreka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsIMOIUHENHOE

4 nerkeHue. CpeHsis 1 MTHOBEHHAs 1
CKOPOCTH

5 [IpsamonnHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexka HOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopoCTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBMOKCHUS. 1
I'paduk ckopocT
JlaGopaTopnas pabora "OnpenencHue
YCKOpEHHUS Teja MpU bubnmoreka [JOK

7 1 1
PaBHOYCKOPEHHOM JBHKEHHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

2 CBoboaHoe nagenue Tei. OmbIThI !
lanunes

9 PaBHOMEpHOE ABMKEHUE 110 1 bubnuoreka [JOK

okpyxxHocTH. [lepron u yactora

https://m.edsoo.ru/ff0ael76




oOpamenus. JInaeitHas u yrioBas

CKOPOCTH
10 [lenTpocTpeMUTEILHOE YCKOPEHHE
1 IlepBsiit 3akoH HproTona. Bexrop bubnuoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. bubnnorexka HOK
PaBHOpelicTBYIOIIAdA cHiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HetoToHa. bubmmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEHUE bubnnoreka HOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexka HOK
15 Cua ynpyrocti. 3akon T'yka https://m.edsocl)l.ru/fﬂ)aeca2
16 Pemrenne 3aga4d mo teme «Cuia
YOPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubnmoreka [JOK
JKECTKOCTH MPYKHUHBI» https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cra Tpenns https://m.edSO(])_.Iru/ftUaﬂ 38
19 Pemenne 3agau mo Teme «Cuna Bbu6muoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopaTopnas pabora "OnpenencHue bubnuoreka [JOK
Kod((ULIMEeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa [IOK
S— https://m.edsoo.ru/ff0atb8e
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




majieHust

VYpoxk-koHpepenuus "JIBuxeHue et

23 BOKPYT T'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3amau no reme "Cuia
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmorexa [IOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS

25 IIepBas kocMHuUeCKast CKOPOCTb. bubnuoreka [JOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcuEe MaTepuaibHOM TOUKH.

26 AOGCOIOTHO TBEPIOE TEIIO. bubnnorexka HOK
PaBHOBecue TBEpIOTO TENA € https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPALLCHUS

27 MowmenT cuibl. LleHTp TskxecTn

73 Pemenue 3agau mo reme "MomeHT bubnuorexa [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHOM paboTe MO

29 TeMe "MexaHudecKkoe ABUKEHUE bubmorexa LOK

. | ' https://m.edsoo.ru/ff0b0408
BsaunmMonelicTBue Ten
KontponbHas padoTa mo teme
30 "MexaHn4yeckoe IBUKECHUE buGnnorexa LIOK
N \ ’ https://m.edsoo.ru/ff0b06ec
BsauMoneiicTBue Ten
Nmnynec Tena. Umnynse cuiel. 3aKoH
31 COXPAHEHUS UMITYJIbCA. Y IPYroe u bubmorexa [IOK
P Y . Pyt https://m.edsoo.ru/ff0b07fa
HEYIpPYyroe B3auMoJIeHCTBHE

10 Pemenue 3agau nmo reme "3akoH bubmunorexa [JOK
COXpaHEHHUs uMmIyinca' https://m.edsoo.ru/ff0b096¢

33 Ypok-koupepenius "PeakTuBHOE




JBH)KEHUE B MPUPOJIE U TEXHUKE"

34 Mexanudeckas paboTa U MOIITHOCTb buGnnorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBMKEHUU TeJIa 10
TOPU30HTAILHOM MOBEPXHOCTH )
37 CBs3b 5HEPrUH U pabOTHI.
IToTenuumanpHas sHEprust
13 Kunernueckas sneprus. Teopema o bubmunorexa [JOK
KUHETHYECKON SHEPrUn https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe
40 JlaGopaTopnas pabora «M3yuenue bubnuoreka [JOK
3aKOHA COXPaHEHHUS YHEPIUN» https://m.edsoo.ru/ffOb12fe
A1 KonebarenpHoC IBMKEHHE U €TO bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnmoreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20£0
43 MareMaTuuecKkuii ¥ py>KUHHBINA
MasTHUKA
VYpoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia Kojie0aHui OT )KeCTKOCTH bubmorexa LOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MaccChl Tpy3a»
45 [IpeBpaiienue sHepruu npu

MeXaHHYECKHX KOJIEOaHUIX




46

Jlaboparopnast pabota «Onpezaenenne
9acTOTHI U TIeprUoIa KojaeOaHuit
MPYKUHHOTO MasITHUKA)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

Jlabopartopnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEpHO0/Ia KoJieOaHu i
rpy3a, HOJBEIIEHHOTO K HUTH, OT
MAacChI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BOIHEL. CBOMCTBA
MexaHW4ecKux BOJH. [IpomonbpHbIC 1
MTOTIEPEYHBIE BOJTHBI

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koH(pepenuus "MexaHHUECKUE
BOJIHBI B TBEPJIOM TEJIE.
CelicMnyeckue BOJIHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

VYpok-uccnenosanue "HabmoneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'pomMKOCTb 3ByKa M BHICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koHpepeHms "YIpTpazByK u
uHOPa3BYK B IPUPOJE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJILHOM paboTe MO
TeMe "3aKOHbI COXPAHECHHUS.
Mexannueckue KoieOaHus ¥ BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KontponbHas padoTa mo teme
"3aKoHBI COXpaHEeHHSI. MexaHu4ecKue
KoJieOaHus U BOJTHBI"




DJIEKTPOMArHuTHOE MOJIE.

bu6mmoreka [IOK

56
DNEKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenuus "kana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnnorexka HOK
Hcnonb30BaHUE 2IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJ1s1 COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yyenue
P . - bu6mmoreka [IOK
59 CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MOMOIIBI0 MOOMIIHHOTO TenedoHa
Pemenue 3aiay Ha onpeseneHue
60 YaCTOTHI U JUIMHBI JIEKTPOMarHUTHOM
BOJIHBI
DneKTpOMarHuTHas MpUpo/ia CBETa.
61 Cko TOI():TI) cBeTa BOJIII;OIIS)BIe CBOMCTBA buommorexa LHOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsMonunennoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmorexa [IOK
pacipoctp ' https://m.edsoo.ru/ff0b3658
ComnHua u JIyHsl
3aKoH OTpa)Ke€HUs CBeTa. 3epKaa.
63 Pemrenue 3a1au Ha npuMeHeHUE bubmmorexa [OK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenomnenue cBera. 3aKoH bubnnorexka HOK
[IPEIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonbs30BaHue MOTHOTO BHYTPEHHETO bubmmorexa LOK
yip https://m.edsoo.ru/ff0b3c5c
OTpaXEeHHUS B ONTHYECKUX CBETOBOAAX
66 Jlaboparopnas pabota "HccrnenoBanue




3aBHCUMOCTH YIJjia PeJOMIICHUS
CBETOBOIO JIy4a OT yIJla aJcHHus Ha
rpaHule "BO31yX-CTEKIIO

VYpok-koupepennus "Vcronp3zoBanue

67 MOJHOI'O BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
Bbubnuoreka [IOK
68 JInn3el. OnTrueckast cuiia TUH3bI
https://m.edsoo.ru/ff0b3f2¢
bu6mmoreka [IOK
69 [TocTpoenue n300pakeHU B TMH3AX
P p https://m.edsoo.ru/ff0b444a
Jlaboparopnas padota "Onpenenenue
. bubnnorexka HOK
70 (hOKYCHOTO PACCTOSIHHS ¥ OTITUYECKON 1
. | https://m.edsoo.ru/ff0b4206
CHWJIBI COOMpATOIIEH INH3BI

71 Ypok-koupepenius "OnTuyeckue bubnmoreka [JOK
JIUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0c0a7e

bubnmoreka [JOK

72 I'ma3 kak ontuyeckasi cuctema. 3peHue 1

https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepenius "lepexTo
3penus. Kak coxpanurts 3peHue"

PasnoxxeHue 6enoro cBeta B CIIEKTP.

74 OnbiTel HetoToHa. Criokenue bubmuorexa [JOK
CIIEKTpaJIbHBIX [BETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlabopartopnast pa6ota "ONBITHI 11O
Pa3NoKeHUI0 OEJI0ro CBeTa B CIIEKTP U Bt 10K

nonmoTexa

75 BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX

HaOJII0ICHNH Yepe3 LIBETOBbIC
¢bunbTphl"

https://m.edsoo.ru/ff0c0e2a




Ypoxk-npaktukym "BonHoBBIE

76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus”
77 OmnsiTel Pe3epdopaa u mianerapHas bubnmoreka [JOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma bopa
Hcnyckanne v moriomnieHne cBera
79 aroMoM. KBautsl. JIunenyaroie bubmmorexa IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpoxk-nipaktukym "Habnronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PangmoakTnBHOCTE U €€ BUIBI bubmorexa LIOK
a a https://m.edsoo.ru/ff0c1672
Crtpoenue atomHoro siapa. Hykinonnas bubnmoreka [JOK
82
MOJieJIb https://m.edsoo.ru/ff0c18ac
3 PannoaktuBHbIE IpEBpaLICHHUS. bubnnorexka HOK
M3oTonsl https://m.edsoo.ru/ff0clal4
24 Pemenne 3agau mo teme: bubmuorexa [JOK
"PagnoakTrBHBIE MTpeBpaIieHUs " https://m.edsoo.ru/ff0c1b4a
85 [lepuoa nmonypacnana
Vpok-koH(Depenmus "PagnoakTHBHEIE
86 1/1321 eHI/IS(Ib BIII 1:[ oJie MI; UINHE bubmmorexa IOK
i | PHPOJIE, MEAIIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHBIe peakni. 3aKOHBI
87 ccf[x paHeHESI 3auﬂ OBOT'0O 1 MacCOBOT'O bubmmorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
YHCEN
28 OHeprus CBA3U aTOMHBIX saep. CBs3b bubnmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ff0c1d7a




89

Pemenue 3agau no reme "SAnepHeie
peakuun"

90

Peakiuu cunTe3a U eneHUs saep.
Uctounuku sHeprun ColiHIa U 3BE3]T

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "Anepuas
sHepreTuka. JlencTus
pPaarnOaKTUBHBIX I/I3JIYLIGHI/Iﬁ Ha JXUBBIC
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBbIe sBIcHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonrponsHas pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanrtoBsie siBneHus"

94

[ToBTOpeHme, 0600IIEHNE.
JlaboparopHbie pabOTHI 1O KypCy
"B3anmonencreue Tea"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYeCTBEHHBIX 3a7a4 110
teme "TemnoBsie npouecco”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTrOopenue, o6o0meHue. Pemenne
pacyeTHBIX ¥ KaUeCTBEHHBIX 3a7a4 110
teme "KIIJI TennoBeIxX apurareneit”

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

97

[ToBTrOopenue, o6o0menue. Pemenne
pacyeTHHIX U KaYECTBEHHBIX 3a]1a4 110
teme "KIIJI[ anekTpoycTaHOBOK"

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




[ToBTOpeHME, 0000IIEHNE.

bu6mmoreka [IOK
%8 'J'Ia60p aTOPHRIC P a60"TH 1o Xypey ! ! https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTropenue, o0o0menue. Pabora ¢
100 Texctamu 1o Teme "Konebdanusa u 1 buGnnorexa LIOK
. https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 buGnnorexa LIOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, o6o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
anepHas Gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOIT'PAMME







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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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