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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QU3MKE HAa YpOBHE OCHOBHOTO OOIIEro o0pa30BaHUsA
COCTaBJicHA Ha OCHOBE TOJIOKEHUW M TpeOOBaHWU K pe3ysibTaraM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MNpPOTpaMMBbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yu€tom deaepaibHON paboueii MporpaMMbl BOCIIUTAHUS U
Konnenmun npenogaBanus yaeoHoro npeameTa « Du3nukay.

Conmepxanue mporpaMmbl MO (DU3WKE HAMpPaBICHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAIOMIMXCS W OPTaHU3AIMI0 H3y4eHUs
¢u3MKN Ha JAESATENPHOCTHON OCHOBe. B mporpamme mo (u3uke y4MTHIBAIOTCSA
BO3MOXXKHOCTH y4yeOHOro mpeamera B peanmzauuu TpebdoBanuii PI'OC OO0
TUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OO0YUYCHHUS, a TAKKe
MEXKTPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIeT0 00pa30BaHUAI.

[TporpamMMma no (u3mKe ycTaHaBIMBAET pacmlpeesieHue yueOHoro MaTepuana
1o rojgamM oOyueHus (MO Kjaccam), mpejiaraeT IpUuMEpHYIO MOCIe0BaTeIbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COJACP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUaroXCS.

[TIporpaMmma mo Qu3uke paszpaboTaHa C LEIbI0 OKAa3aHUS METOIUYECKON
MOMOIIHM YYUTEIIO B CO3/1aHUU padouell mporpaMMebl 10 y4eOHOMY MTPEIMETY.

dwusuka ABISAETCS CUCTEMOOOPA3YIONINM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIECCOB U SIBJICHHH,
H3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMUEH U (pU3NUEeCKOi reorpadreit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIIeT Haubosee sSiCHbIC
o0pa3ipl MPUMEHEHUsI Hay4YHOTO METOJIa MO3HAHUS, TO €CTh CIOco0a MONIy4YeHUs
JIOCTOBEPHBIX 3HAHHIA O MHpE.

OnmnHa w3 TJIaBHBIX 3a7ad (pU3UYECKOro OOpa3oBaHMS B CTPYKType OOIIero
o0pa3oBaHusi COCTOMT B (POPMHUPOBAHWUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTepeca K HayKe y 00yJaronnxcs.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpEAINoOjaraeT OBJIAJCHUE
CIIETYIOIUMHA KOMITETEHTHOCTSAMH, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UWHTEPIPETHPOBATH  JAaHHbIE W  HCIOJNB30BaTh  HAay4HBIE
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn w3ydeHuss (GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3zanusx Poccuiickoit  ®epepanuu, peamTu3yrOIINX
OCHOBHBIE  00IIe00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKIAEHHOW peIICHHEM



Komnernn Munucrepcrsa npocemienust Pocculickoii @enepanuu (MpoToKoJ OT 3
nekadpst 2019 r. No [1K-4BH).
Hean usyyeHus pusuku:

nproOpeTeHHEe HHTEpeca W CTPEMJICHHS OOYYaloOIIUXCS K HAay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYIHOM METOJIC MIO3HAHUS U (POpMHUpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3y/IbTaTa H3y4eHHUsI OCHOB
CTpOCHHS MaTepuu ¥ QyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(dopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  cepax  Oymyiiei
1po(heCCHOHATILHOM JIeATEIBHOCTH, CBI3aHHON ¢ (PU3UKOM, MOArOTOBKA K
JabHeUIIeMy 0OyYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTkeHHe 3THUX IeJIed MporpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o0mrero oopa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4aY:

npuoOpeTeHue 3HAHUW O JUCKPETHOM CTPOSHHM BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

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

OCBOCHHME METOJIOB PpEUICHHs MPOCTEHIIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MoOJIeNeH, TBOPYECKUX u
PAaKTHUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAaOIIOAAaTh IPUPOJIHBIEC SBJICHUS U BHIIOIHATH OMBITHI,
nabopaTopHble pabOTBl U AKCHEPUMEHTAJbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM U3MEPUTENBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHpoOpMaLueld PU3NIECKOTO COACPIKAHMUS,
BKJIFOUYasi THPOPMAIIIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIN3 U
KPUTHYECKOE OLIEHWBaHKE HH(POpMALUY;

3HAaKOMCTBO €O cepaMu npodhecCHOHATBHON AeATeNbHOCTH, CBA3aHHBIMU
¢ (usukoi, M COBpPEMEHHBHIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

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

obOpa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HeJIeN0), B 8
KJacce — 68 yacoB (2 vaca B Hefeno), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

[Ipennaraemslii B mporpamMMe 1o (u3uke nepeueHs J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIM XapaKTep, YUUTENb JeJaeT BEIOOp MPOBEACHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBUIYATBHBIX OCOOCHHOCTEM
00y4aromuxcsi, CIUCKa 3KCIIEPUMEHTANBHBIX 3a/laHul, MpeJuiaraeMblX B paMKax
OCHOBHOTO T'OCYJapCTBEHHOT0 3K3aMeHa Mo (hU3HKeE.



COJEPKXAHUE OBYUYEHUA
7 KJIIACC

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

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

®duznyeckre BeMMUMHBL. M3MepeHue Quanyueckux BelWyuH. Puznyeckue
npudopsl. [lorpemnocTs u3mepennii. MexxayHapogHasi CUCTeMa €MHHIL.

Kak ¢wusuka wu papyrme ecTeCTBEHHbIE HAyKHW H3Y4YalOT TPUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAHOBKA HAy4YHOTO
BOIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmromaemoro siieHus. Onucanue GU3NIEeCKUX SBICHUNA C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHn4eckue, TEIUIOBbIC, JJIEKTPUYECKUE, MArHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyueckue MpuOOPHl U MPoLeIypa NPSIMbIX U3MEPEHHUI aHAJIOTOBBIM U
(G pPOBBIM TPUOOPOM.
Jlabopamopusie padomul u onsimel.
1. OmnpezeneHue LEHbI AJICHUS LKAl U3MEPUTEIBHOTO MPUOopa.
2. N3mepeHue pacCcTOAHUN.
3. H3mepenue oO0bEMa )XUAKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MajbIX TEN.
5. M3mMepenue Ttemmeparypbl MpU NOMOIIM >KHAKOCTHOTO TEPMOMETpPA H
JaTYuKa TEMIIEPaTypBhl.

6. IIpoBeneHue uccnenoBaHusi MO MPOBEPKE THIOTE3bI: JAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlNe, YeM OOJbIle BHICOTA
ITyCKa.

Pa3znen 2. [lepBoHavajibHbIe CBEeJeHUS O CTPOCHNH BeleCTBA.

CrpoeHre BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIINE JTUCKPETHOE CTPOEHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBsI3b CKOPOCTH JABWXKEHHS YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPIBIX
(KpUCTaIIMYecKnux) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbhIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpauuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.



2. Habmonenue nuddysun.
3. HaGmonenue  siBneHUd,  OOBACHAIOIIMXCS  MNPUTSDKEHHEM WK
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMeTpa aroMa METOJOM PSAOB (C  HCMOJIb30BAHUEM

doTtorpaduii).

2. OnpITHI O HAOIIOEHUIO TETNIOBOTO PACIIUPEHHS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHHe U B3aUMOAeHCTBHE TeJl.

MexaHnueckoe JIBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHssl CKOPOCTh MPU HEPABHOMEPHOM JABMXKEHHH. Pacuér mytu u
BPEMEHU JBUKEHUS.

SBneHne uHepUMHM. 3aKOH HMHEPLUHU. B3auMopaencTBHe Tell Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHULIE
0o0BEMa BeIIecTBa.

Cuna Kak XapakTepHUCTHKa B3auMoJedcTBUsA Ted. Cuila ynpyroctd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha JIpYrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsiMoil. PaBHopeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

HabGnrogenne MexaHnuecKoro IBM>KEHUS Tela.
W3mepeHne cKOpoCTH MPSAMOJIIMHENHOTO JBUKECHMUS.
Habnronenue siBneHUs] HTHEPIUH.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEJl.
CrnosxeHue CuJll, HalpaBJICHHBIX 110 OJTHON MPSIMOIA.

Jlabopamopusie padomul u onsimel.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (IIIApUKA B KUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOUIIS M TaK Jajee).

2. OmpepneneHue CpeAHEN CKOPOCTH CKOJBbXKEHHUS Opycka WM IIapuKa o
HAKJIOHHOM TJIOCKOCTH.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh PaCTSHKEHHS (IedopMarium)
OPYXUHBI OT TPUIOKEHHOU CUJTBI.

5. OmbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBXKEHHS OT
Beca Teja U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKMIAKOCTEH 1 ra3oB.

1
2
3
4. HabmroneHue nu3MeHeHUs1 CKOPOCTH MPHU B3aUMOJACUCTBUU TEIL.
5
6.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUUYCHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI raza OT o0BbEMma, TemmepaTrypsl. llepemaua naBimeHus
TBEPBIMU TEJNAMU, KUIAKOCTSIMU M Tazamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUIKOCTH OT TIIyOMHBI. [ 'mapocratnyeckuii
napajaokc. Coobuiaronigecs: cocypl. [ MapaBnuyecKkue MeXaHUu3Mbl.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3aymHOW o6osouku 3emiu. Ombit Toppuuennu. M3mepenne atmocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaya gaBiaeHUs )KUIKOCTBIO U Ta30M.
CooOmatomuecst CoCy/Ibl.
['mnpaBnuuecknii nmpecc.
[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.
3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tesa
Y TJIOTHOCTH KUAKOCTH.
PaBeHCTBO BhITaTKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YCIIOBUE IUIaBaHUS TEJI: IUIABAHKUE WIIM MOTPYKEHUE TEN B 3aBUCUMOCTHU OT
COOTHOILICHHS TUIOTHOCTEW TeJla U JKUJIKOCTH.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMaA MOTpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.
2. OmpeneneHve  BBITAJKHUBAIOLIEH CWIbI, JIEWCTBYIOIIEW Ha  Teo,
MOTPYKEHHOE B JKUJIKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOLIECH HA TEJO
B JKMJKOCTH, OT MacChl Tea.
4. OmbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJIKMBAIOIICH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B KHUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTD
YacTH T€Ja U OT INIOTHOCTU KUJIKOCTH.
5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAHHUE JIOOKH U
OIIpENIETIEHUE €€ IPY30II0ABEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocThie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [IpumeHeHue npaBusiia paBHOBECHS phluara K 0J10Ky. «30J10TO€
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npasuiio» MexaHuku. KI1JI npocTteix MmexanusmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas oHeprusa. KuHernueckas W INOTEHIMaNbHAs JHEPIUS.
[IpeBpallieHre OTHOTO BH/IA MEXAHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpexaenenue pabOThI CUJIbI TPEHUS IPU PABHOMEPHOM JBUYKEHUU TeJa IO

TOPU30HTAIBHON OBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKITOHHOM TIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPIUM.
8 KVIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOECHUS
BeliecTBa. Macca U pa3Mmepsl aTOMOB M MOJIEKYJd. OmNbIThI, TMOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUN MOJEKYIIPHO--KHHETUYECKON TEOpUHU.
CmaurBaHue U KaOWUISIpHBIE ABJIEHUS. TEIoBoe pacliMpeHue U CoxaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS
gactull. BuyTtpennssi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DHEPTHUU:
TerIonepeaya u CopepiieHue padoTsl. Buabl Teronepeayn: TemIonpoBOHOCTD,
KOHBEKIIHS, U3ITyUEHHE.

KommuectBo TeIwioThl. YaeibHas TEIUIOEMKOCTH BellecTBa. 1eIniooOMeH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIIOBOro Oamadca. IlmaBienue w
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Vcnapenue. Kumenue. YnaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMOChEepHOTo
JTaBJICHHS.

BnaxHocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAsl TeIJIOTa CTOPAHMUSL.

[Ipunuuner pabotsl TeroBbix asurarenei KIIJ[ temmoBoro asuraress.
TermioBble ABUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JBHKCHHUS.
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Hab6monenue nuddysun.

HabGmonenue siBnennii cMauyMBaHUS U KaNWLIISIPHBIX SBICHUN.
HabGmronenue TermioBoro pacmmpeHust Tedl.

M3meHeHne naBiieHUs ra3a MpU U3MEHEHHH 00bEMa W HArpeBaHUU WJIU
OXJIQXKJICHUH.

[IpaBuia u3MepeHust TEMIIEPATYPHI.

Bune! Teronepenauu.

OxytaxIeHue IPU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH Pa3IUYHBIX BEIICCTB.

. HaOnroneHue KureHus.

. HaGmonenue mocTossHCTBa TeMIepaTyphl IPH TUIABJICHUU.
13.

Mopenu Teru1oBBIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM WJIU caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KXUIAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUs BO3IyXa B Oa/sIOHE HITIPHUIIA.

OMnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTh JaBJEHUS BO3lyXa OT €ro
00bEMa 1 HarpeBaHUS WIH OXJIAKICHUS.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUIKOCTH
B TEPMOMETPUUECKOM TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHHS BHYTPEHHEH OSHEprud Tejlna B pe3ysbTaTe
TeIIonepeayn U padoThl BHEITHUX CHJI.

HccnenoBanue sIBICHUS TEIIOOOMEHA MMPU CMEIIMBAHUU XOJIOJHOU M
ropsiuYen BO/IBI.

OnpeneneHne  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIJI000MEHE C HATPEThIM METALTUICCKAM UTUHAPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIapeHusl.

OnpeneneHne OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOThI IUIABICHUS JIbJA.

Pasznen 7. diekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CHIJIBI  B3aUMOJAEHUCTBUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEX]Ty TEIAMHU).

Onexrpuyeckoe none. Hanpspk€HHOCTh 3nexrtpudeckoro mons. IIpuHiun
CYNEPIIO3HULIMH dJEKTPUUECKUX TOJIEH (HAa KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIM 3JIEKTPUUYECKUM 3apsl.
Ctrpoenue aroma. IIpOBOJHHUKM W JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa.
W cToYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KHJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
115 yyactka nen. [locnenoBarenbHoe U MapayienbHOE COEIUHEHUE POBOJHUKOB.

PaGota u MoOmHOCTH »3yeKTpUueckoro Toka. 3akoH Jxoymns—JleHua.
DNeKTpUYEeCKre U U MOTPEOUTETN dIEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mnosne 3eMIM M €ro 3HadyeHue Ui *KU3HU Ha 3emuie. OnbIT
Opcrena. MaroHuTHO€E MoJie ANEKTPUUYECKOro ToKa. [IpuMeHeHre 31eKTpOMarHuToB
B TeXHUKE. J[eiiCTBHE MarHUTHOIO TOJIsl HA TPOBOJAHUK C TOKOM. DJIEKTPOBUTaTEIb
MIOCTOSIHHOTO  TOKa. VCmonp30BaHWE  AIEKTPOABUTATENIEM B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

OnbiTel @apanes. SBieHue 3JI€KTPOMArHUTHON MHAYKIMU. [IpaBuio Jlenua.
DneKTporeneparop. CrocoObl  TMONIy4eHHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLus TEJl.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIN.
Y CTpONCTBO 1 JEUCTBUE AIEKTPOCKOIIA.
OnekTpocTaTuyecKasi HHIYKIHS.
3aKOH COXpAHEHUS INEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKH U AUDIIEKTPUKH.
MopaenupoBaHye CHIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKHUJIKOCTH.
. ['a30BBIM pa3psn.
. I3MmepeHune cuibl TOKa aMIIepMeETPOM.
. I3MmepeHne 3JIeKTpUIEeCKOro HAMpsKEHUSI BOJIBTMETPOM.
. Peocrar 1 marasuH CONpPOTHUBIICHUN.
. BzaumoeicTBre NOCTOSHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTHU Pa3/IeJICHHS NIOJIFOCOB MArHUTA.
. MoaenupoBaHre€ MarHUTHBIX MOJIEN MTOCTOSSHHBIX MArHUTOB.

W X N U A WDN e
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MaruutHoe 1noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIUM.

OneiTel Papanes.

3aBUCUMOCTh HAMNpaBJCHUS UHIYKIMOHHOTO TOKA OT YCJIOBUH €ro
BO3HMKHOBECHMS.

DJIEKTPOre€HePaTOP MOCTOSIHHOT'O TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHHWIO DJIEKTPU3AIMK TeNl WHAYKIHEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanure ACUCTBUSL SJIEKTPUYECKOTO TMOJS HAa MPOBOJAHHUKU U
JUDJIEKTPUKH.

COopka u mpoBepKka pabOThI IEKTPUIECKOMN IIEMH TOCTOSTHHOTO TOKA.
W3mepeHne 1 peryaupoBaHue CHIIbI TOKA.

W3mepenne u peryanpoBaHie HAMPSHIKEHUS.

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

OnbITHI, JEMOHCTPHUPYIOIITUE 3aBUCUMOCTh AIEKTPUYECKOTrO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JUIMHBI, ITUIOMAIN IOMEPEYHOTO
CEUYEeHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW NpPU TOCIEI0BATEIHHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CHIBI TOKAa TMPHU MapayieIbHOM COEIWHECHUU
PE3UCTOPOB.

Onpenenenue pabOThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHne MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIJAEISEMON Ha
pe3ucrope.

HccnenoBanyre 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKECHMS HA HEW.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBaHre MarHuTHOTO B3aUMO/ICMCTBUSI TOCTOSIHHBIX MarHUTOB.
W3y4yenne MarHuTHOTO TOJISI IIOCTOSTHHBIX MAarHUTOB MPU UX 00bEeTMHEHUN
U pa3AeIICHUN.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OnpIThl, JEMOHCTPUPYIOLIUME 3aBUCHUMOCTb CHJIBI  B3aUMOJICHCTBUSA
KaTYIIKW C TOKOM M MarHuTa OT CHJIbI TOKA U HAMPaBJIEHUS TOKA B KaTYIIKE.
W3y4yenue neicTBUS MarHUTHOTO MOJISl HA IPOBOIHUK C TOKOM.



19. KoHcTpyrnpoBanue u u3ydeHue paboThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJ1 351eKTpoABUTaTeNnbHOM YCTAaHOBKH.

21. OnbITBI N0 MCCJIENOBAHUIO SIBIEHUS SJIEKTPOMArHUTHOW WHIYKIIHH:
UCCJICIOBAHUE W3MEHECHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO

TOKa.
9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBWkeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOT0 JBHWKEHUs. PaBHOMEpHOE NpPsIMOJIMHEWHOE
nBrkeHrne. HepaBHoMepHOe npsAMonuHelHoe aBuwxeHue. CpeaHsas 1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe TMpsiMosMHEHHOe naBmkeHue. (CBoOoaHOE
nagenue. OnsITel ['anues.

PaBHoMepHOe nBmkeHHE MO OKpyx)HOcTU. [leprog m vacrota obpaiieHus.
JIunenHas u yriioBasi CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiit 3ak0H HbptoTroHa. Bropont 3akon HeroTtoHa. Tperuid 3akon HeroToHa.
[IpyHLIMO Cynepno3uLnn CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOJIbKEHHUSI, CUIIa
TPEHUS NIOKOS, IPYTUe€ BUJIbI TPEHUA.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenune mianeT BOkpyr Connua. IlepBas kocmMuyeckasi CKOpPOCTb.
HeBecomocTh U neperpysku.

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

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cHiibl. 3aKOH COXPaHEHHUS
UMITyJIbca. PEakTUBHOE IBUKEHUE.

Mexanuyeckasgs paboTa W MOIIHOCTb. PaboTa cuI TSKECTH, YHPYIOCTH,
Tperust. CBsi3b dHEpruu u padotel. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Hal
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxatou npyxunel. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW SHEPIUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HabmroneHune MexaHMYECKOro ABM)KEHUS TEJla OTHOCHTENIBHO Pa3HbIX Tell

OTCY€ETA.
2. CpaBHEHME NYTE€W U TPACKTOPUM MABUKEHUS OJHOTO M TOrO XKE Tela
OTHOCHUTEIBHO PAa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO B KEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKECHUS.
HabGnronenue nBM>KeHUS Tella MO0 OKPYKHOCTH.



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

Habmonenne MexaHn4eckux sBICHUHN, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO
KaOuHeTa (PU3NKH.

3aBHCHMOCTh YCKOPEHHS Tejla OT MAacChl Tella U JCHCTBYIOLIEH Ha HEro
CHJIBI.

Habmronenne paBeHcTBa CUJl IPU B3aUMOACHCTBUHU TEIL.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKEHUH.

[lepenaua umMiynbca npu B3aMMOAEHCTBUH TEL.

[IpeoOpa3oBanus SHEPTUU NP B3aUMOJCHCTBUU TEIL.

CoxpaHeHue UMITyJIbCca MPH HEYIIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKECHHUS.

CoxpaHeHne MEXaHNYEeCKON SHEPTruM MPH CBOOOTHOM IaJICHUU.
CoxpaHeHne MEXaHUYECKOW SHEPTUU MIPU ABMKEHUH TeJa MoJ JAecTBUEM

IIPY’KUHBI.

Jlabopamopusie padomul u onsimel.

1.

10.

11.

KonctpynpoBanue Tpakrta uisi pa3roHa U JajJbHEHIIEr0 paBHOMEPHOTO
JIBMKCHHSI IAPUKA WITH TEIIEHKKH.

OmnpeneneHre cpeHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIA JIBYDKEHUS
HIapUKa MO HAKIIOHHON TJIOCKOCTH.

OmnpeneneHrue yCKOpEHUS Tejla MPH PAaBHOYCKOPEHHOM JBHKEHHH T10
HAKJIOHHOH TTOCKOCTH.

HccnenoBaHue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPU PAaBHOYCKOPCHHOM
JBYKCHUH 0€3 HAa4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ClW MPU PABHOYCKOPEHHOM JBHKEHHH 0Oe€3
HAYaJbHOW CKOPOCTH MYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT  CHIIBI
HOpPMAaJbHOTO JaBJICHUS.

Omnpenenenne koddduIreHTa TpEHNUS CKOIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenre paboTHI CUITBI TPEHUS TIPU PABHOMEPHOM JIBI)KEHUU TeJla 110
TOPU30HTAILHON MTOBEPXHOCTH.

Omnpenenenve pabOTBl CUJIBI yOPYrOCTH TMpU TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOBUKHOTO OJIOKOB.

W3ydeHne 3aKk0Ha COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.



KonebatenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHU: EpHO,
4acToTa, aMIUINTyJa. MaTeMaTnuecKui U NPYKUHHBIN MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETbHOM IBUKCHUH.

3aryxatomue — koieOaHus.  BwiHyxkaeHHble — kojeOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoposibHble U
MONEPEYHbIE BOJHBI. JI[MMHA BOJHBI HW CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa TOHA. OTpaxeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenwe koieOaHWN TEN IMOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.
HabGnrogenue BoIHY X IEHHBIX KOJIEOAHHUM U pe30HaHCa.
PacnpocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJAEIIN).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
JIaﬁopamopmﬂe pabomul u onvimol.
1. OmpezneneHre 4YacTOThl M MEpUOAA KOJEOAHWM MaTeMaTH4ecKoro
MasTHUKA.

2. OmpeneneHue 4aCTOTHI U IEproia KojaeOaHui NPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTHU TMEpHOJIa KOJEOAHHUM MOJBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCUMOCTH MEepUOIa KoneOaHul NpyKUHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IMEpPUOJA KOJIEOAHWI rpy3a, MOABELUIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Mepuoja  KojeOaHHil
IIPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus CBOOOTHOTO MaCHHS.

Pa3znen 10. DinekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMAarHuTHble  BOJHBL.  CBOKCTBa
AIEKTPOMArHuTHbIX BOJH. lllkana snekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

OnexTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO
TenedoHa.

Pa3znea 11. CBeToBbI€E ABJI€HHUS.

JlyueBas  moxpens  cBera.  Mcrounuku ~ cBera.  [IpsmonunHenHoe
pacripoctpaneHue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHusi cBeta. [lomHoe BHyTpeHHee
OTpaXeHUE CBeTa. lCNOap30BaHWE IIOJMHOTO BHYTPEHHErO OTPAXKEHUs B
ONTHUYECKUX CBETOBOJAAX.

Jlunza. Xox myyent B mna3e. OnTudeckas cuctema oToarnmapara, MUKPOCKOIIa
u Teneckona. a3 kak onrtuyeckas cucrema. biiM30pykocTs U TallbHO30PKOCTb.

Paznoxenue Oenoro cera B crnektp. OmnbiTel Hblorona. Croxxenue
CIIEKTpaJIbHBIX LBETOB. J(Mcniepcusi cBeTa.

Jemoncmpayuu.

[IpssMOMHEHOE pacIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenommuenue cBera.

OnTruyecKkuil CBETOBO/I.

Xona my4eil B cobuparolieii TnH3e.

Xox 1yder B paCCEUBAIONIEH JIMH3E.

[TonyueHne n300pakeHUMN C TOMOIIBIO JIUH3.

[TpuHiun aeiictBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOIA.

10. Mopens rnasa.

11. Pa3noxenue 0enoro cBeTa B CIEKTP.

12. [lomy4yenue 6e50ro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiydya OT yIJia
naJeHUsl.

2. W3ydeHue xapakTepuUCTHK M300pakeHHUs MIpeIMeTa B TNIOCKOM 3epKaJie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yrIJia
NaJICHUS Ha TPAHUIIE «BO3LYyX—CTEKIIO».

4. Ilonmydenue n3o00paxeHH ¢ TOMOIIbIO COOMPAOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIbI COOHMparoeit
JIVH3BI.

6. OMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHl O BOCHOPUSATHIO LIBETA MPEAMETOB MpPHU UX HAONIOJCHHH 4Yepes
[[BETOBBIE (DPUIIBTPHI.
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Pa3nen 12. KBanToBble siBJIeHHS.

OmnbiTel Pezepdpopaa u mimanerapnas mojens aroma. Mogens aroma bopa.
Hcnyckanue u nornouenue ceera atoMoM. KBaHThI. JIMHENYaThIe CIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMmma-usnydenusi. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3ortonsl. PaanoakTrBHBIE
npespaienus. [lepuon nonypacnana aTOMHBIX 1€p.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHCEIN.
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas osHeprervka. JleMCTBHS pPAIUOAKTUBHBIX M3JIYYCHUW HA KUBBIC
OpTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTIOUICHUS.

2. CHexTpsl pa3InYHbIX Ta30B.

3. Cnekrtp BoaoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOMIMX U3TYyUCHHI.

6. Perucrtpauus nsnyyeHus: NpUpOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGmroneHue CIIOMIHBIX U IMHEHYATHIX CIIEKTPOB U3TyUYEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHME JHEPIUM YACTHULBI O TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IToBTOpPHUTEIHLHO-00001IAIOIIUI MOLYJIb.

[ToBTOpHUTENHEHO--0000IIAOLTNI MOy b IPEIHA3HAYEH AJISl CUCTEMATHU3AlHN
¥ 00001IeHNS TPEIMETHOTO COACP KAHMS U OTIBITA eI TEIbHOCTH, TPUOOPETEHHOTO
Ipy U3YYEHUM BCETOo Kypca (U3MKH, a TaKXKe MJisi MOATOTOBKU K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMeHY Mo (GU3HKe s 00ydaroluxcs, BhIOPABIIUX ATOT
y4€eOHBII NpeaIMeT.

[Ipy n3ydyeHUn JAHHOTO MOXYJS PEaTU3YIOTCA U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX O0ECHEUMBAETCS JOCTUKEHHE MPEAMETHBIX H
METanpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOAOB MCCIEIOBAHUS
SABJIGHUN TIPUPOABI U TEXHUKH, OBJAJIEHUE YMEHUSIMHU OOBACHATH (PU3UUECKHUE
SBJICHUS, MPUMEHS NOJIyYeHHbIC 3HAaHMs, peElaTh 3aJadyd, B TOM YHUCIE
KA4YECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO AEATEIbHOCTHBIN XapaKTep JAHHOTO pa3/ielia peain3yeTcs 3a
CYET TOTO, YTO 00YHAIOUIUECS BBIMIOJIHAIOT 33JJaHUs1, B KOTOPBIX UM TMPEIaraeTcs:



Ha OCHOBE IIOJNIyYEHHBIX 3HAHMHA pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOILIEH MPUPOIE U MOBCEAHEBHOMN KU3HMU;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEOBAHMS (DU3UUECKUX SBIICHUH, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJyYEHHsI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4yHble OCHOBBI Hanm0oOJiee BaXHBIX JOCTH)KCHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUYECKOTO MUCIIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
HSHEPIUMM HAa OCHOBE 3aKOHA ITPEBPAILECHMS M COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
DHEPIHUN.



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

N3yyenue Gu3MKM Ha ypOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs HANpPaBICHO

Ha JOCTHKEHHUE JINYHOCTHBIX, METAPEAMETHBIX M IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbprare nzyuenus UMK Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOro BOCIIMTAHUS:

— IPOSBJIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
(hbU3MYeCcKON HAYKU;

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

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

— FOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTUKEHUN
buzukwy;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX IPHUHIMIIOB B JESITEIBHOCTH
YYEHOTIO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

— OCO3HAaHUE IIEHHOCTU (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUs TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYPBI,

— Ppa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K MCCIIEeI0BaTEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpEe, BaKHOCTH MpaBWJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, Ha JIOPOrax, C ANEKTPUUYECKUM U TEIJIOBBIM OOOPYAOBAHHUEM B
JOMAIIHUX yCIIOBHUSAX;

— c(hopMHpPOBAaHHOCTH HAaBbIKA peICKCUU, TIPU3HAHKE CBOETO MPaBa Ha OLUIUOKY
Y TAKOI'O XK€ NpaBa y APYroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIMTAHUS



— AKTUBHOE y4yaCTUE€ B pPEIICHWU NPAaKTUYECKHUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeNpHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHYECKOW U
COLIMAJIbHOW HANPABICHHOCTH, TPEOYIOIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUM;
— UHTEpeC K MPAKTHUECKOMY M3YYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

7) 3KOJIOTHYECKOT0 BOCIIMTAHUSA:

— OpHUEHTallUsd Ha NpUMEHEHHE (PU3MYECKUX 3HAHMW JJI1 peuieHus 3a1ad B
o0JacTh OKpy’Karolleld cpenbl, MUIAHUPOBAaHUS IOCTYIIKOB M OLEHKH MX
BO3MO>KHBIX ITOCIEACTBAN I OKPYKAIOIIEHW CPEJIbl;

— OCO3HaHME TJI00aJIbHOIO XapakTepa SKOJIOIMYECKHX IMpoOJIeM M MyTed uX
peuIeHus;

8) ajmanranum Kk M3MEHAINMMCH YCJOBHMAM COLMAJIBHOM M NPHPOIHONI
cpeabl:

— NOTPEOHOCTh BO B3aUMOJAEWCTBUM IIPU BBINOJIHEHUU HCCIEIOBAaHUM MU
IPOEKTOB (PU3MUECKON HANPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
IpYTuXx;

— IIOBBIIICHUE YPOBHA CBOEM KOMIIETEHTHOCTH Ye€pe3 NPAKTUYECKYIO
NEeSATENbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4HcIie (OPMYIUPOBAThH
U7eH, OHITHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBJICHUIX;

— OCO3HaHMeE 1e(pULIHUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEHW B 00JaCTH
(bu3uKwy;

— IUIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (UINYECKUX
3HAHUM;

— CTPEMJICHHE AHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPOABI, OOIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OLEHKAa CBOMX JEHCTBUM C Y4YETOM BIMSHHS Ha OKPYXKAIOLIYI Cpeny,
BO3MO’KHBIX INI0OAJIbHBIX MOCIEICTBUN.

METANIPEIMETHBIE PE3YJIBTATHI

B pe3ynbTare ocBOeHus NporpaMmsbl 1o (PU3MKe Ha YpOBHE OCHOBHOTO OOIIETO

oOpazoBanusi y oOyuaromerocss OyayT cGOpMUPOBaHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIILHBIC YHUBEPCAIbHbBIE YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHbIE  Yy4eOHBIC  JCHCTBUS, PETYISATUBHBIC
YHUBEpCAIbHBIC YYeOHbIC JICHCTBHUSL.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble Jjornueckue A1eicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUN);

yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPABHEHHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCMAaTpUBAEMbIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIIMXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH NPUYMHHO--CJIEICTBEHHBIE CBSI3U MPU H3yUYE€HUU (U3NUECKUX
SIBJICHUI U IIPOLIECCOB, J€JIaTh BBIBOBI C UCIIOJIb30BAHUEM JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUraThb T'MIIOTE3bl O B3aMMOCBSA3SIX
(U3UYECKUX BEJIUYMH;

CaMOCTOSITENIbHO BBIOMPATH CIIOCO0 perieHns yueOHo! GU3nIecKoi 3a1aun
(cpaBHEHHE HECKOJBKHX BapUAaHTOB pEIICHHs, BbHIOOp Haumbosee
HOJXOJSIIETO C YUETOM CAMOCTOATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATENbCKIII MHCTPYMEHT TO3HAHMS,
IPOBOAUTH 110 CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJBIIOE UCCIeNOBaHHE (PU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh HAa NPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYEHHYIO B XO/I€ MCCJIEIOBAHUS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTamM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

NPOTHO3MPOBATh BO3MOXKHOE  JajlbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATh MPEONIOKEHUS 00 UX pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3jIMYHbIe METO/bI, HHCTPYMEHTBI U 3alIPOCHI MIPH MOKMCKE U
orbope MH(OpMAIMK WU JaHHBIX C YYETOM TPEATIOKECHHON Y4eOHOM
bu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAITUIO
pa3IMYHBIX BUAOB U (hOPM IPEICTABICHUS,;

CaMOCTOSITEJIBHO ~ BBIOMpPATh ONTUMAIBbHYIO (OPMYy  TPEACTABICHHUS
UHPOpPMALIMM ¥ WUIIOCTPUPOBATh pEIIacMble 3aJa4dl  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU IrpaUKON U MX KOMOMHAIIHSMH.

KoMMyHHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeiCTBHUA:

B XOJC OOCYXICHUS Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIE Ha PEIICHHWE 3aJadd W IOAJCpKaHUE
0J1arokeIaTeIbHOCTH OOIICHUS,



COTOCTABJIAITh CBOU CYXIEHHUS C CYXICHHSIMH JPYIrUX YYaCTHHUKOB
Juanora, oOHapyXKMBaTh Pa3IU4Me U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO MPEACTABIATH PE3YIbTAThl BHITIOJHEHHOTO (PU3UUYECKOTO OIIbITA
(9KCIIepUMEHTa, UCCIIE0OBAHUS, IPOEKTA);

MOHMMATh U UCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHOM U MHIMBUYabHOM
paboTHI PU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATh 1IeTM COBMECTHOW JIeATEIbHOCTH, OPTaHNU30BBIBATh NEHCTBUA
no e€ JOCTIKEHHUIO: paclpeiessTb pOJiH, OOCYXKIaTh TIPOLECCHl U
pe3yabTaThl COBMECTHOM paboThI, 060011aTh MHEHHS HECKOJIBKUX JIIOCH;
BBITMIOJHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HANpaBJIECHUIO U KOOPIUHHUPYS CBOU JACUCTBUSA C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIEHUBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMK MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTyalMsIX, TPEOYIOLIUX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUBUOYyadbHOE, TPUHSATHE pEIIEHUS B TpyIMIMe, NPUHATHE PEHICHUN
rpynmoi);

CaMOCTOSITEJIBHO COCTABIIATh AJITOPUTM PEIICHUs (PU3NUECKON 3a/1aul WIH
IUTAHAa MCCIICJIOBAHUA C YYETOM MMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraéMble BaApUaHThI PEIICHUH;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJIBLHbIN HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYallMU U IPEIIarath IiaH €€ N3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHXKEHHUS  (HEAOCTUIXKEHHUs)  pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JAEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIOJIHEHUS
bu3nuecKkoro UCCIeAOBaHHS WM [POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTyalllii, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILNX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIN U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JPYTOro YeJIOBEKa B XO/1€ CIopa WU AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY APYrOro;



npU3HaBaTh CBOE MPaBO HA OMMOKY IPU peHIeHUH PU3NUYECKUX 33134 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI M TAKOE YK€ IPABO APYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCS] YMEHUI:

UCIIOJB30BaTh  TMOHATUS:  (U3MYECKHME M  XUMHUYECKHE  SIBJICHUS,
HAOJIOICHUE, SKCIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3UISCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUSA BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHHE (paBHOMEPHOE,
HEpAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJACUCTBYOIIAS
cuia, nedopmanus (ynpyras, MjacTuyecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE NBIKCHHUE YACTHUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABMXKEHUE, HHEpIUs,
B3aMMOJICMICTBUE TEJI, PABHOBECHE TBEPABIX TENI C 3aKPEIUIEHHOU OCHIO
BpallleHUs], Tepeiada JaBJICHUs TBEPABIMU TEJIAMHU, )KUJIKOCTSIMU U Ta3aMH,
aTMOC(pepHOE MaBJICHWE, TUIABaHHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
HHEPIruM) MO ONHCAHUIO WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJIECHUM B
OKpYXKaIOIIeM MHpEe, B TOM 4YHCIe (Pu3ndecKkue SBICHHUS B TPHUPOJE:
MpUMEPHI IBUKEHHUS C PA3IMUYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
MpUpOAE, NCUCTBUE CUIbI TPEHUS B NPUPOJEC U TEXHUKE, BIUIHUE
aTMOC(EpHOro JaBJEHUS Ha XMBOW OpraHU3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (M3UUECKUX SBICHHM;
OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIONB3YS
dbuznyeckue BeIUIMHbI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BpEeMsl, My Th,
CKOpPOCTb, CPEAHSIA CKOPOCTh, CHJIa YIPYrOCTH, CUJIA TSXKECTH, BEC Tena,
CuJia TpPeHHUsl, JaBlieHHue (TBEPAOTO Tea, )KUJIKOCTH, T'a3a), BRITAIKUBAIOIIAS
cuja, MexaHudeckass padoTa, MOIIHOCTb, IUJIEYO CHJIbI, MOMEHT CHJIbI,
KO3(PUIIMEHT TMOJE3HOr0 JEeUCTBUSA MEXaHW3MOB, KHUHETHYECKas U
NMOTEHIIUAJIbHAST DHEPTus), IMpPH OMUCAHUM TMPABWIBHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCIIOJIB3YEMbIX BEJTUYUH, UX 0003HAUYCHUS U €TUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTH (OPMYJBI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMHU, CTPOUTH TpaduKu
W3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJIUUUH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NUYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIB3Ys MpaBUia CJIOKEHHS CHII (BIOJIb OJHOW IpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MIpaBUIO paBHOBecHs pbluara (0yi0Kka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPrUM, NpPU H3TOM [JaBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKCBIBATh €T0 MAaTEMATHUYECKOE BHIPAKEHUE;

OOBACHATH (PU3MUECKHE SBICHMUS, IPOIIECCHl U CBOMCTBA TEJl, B TOM UYHUCIIE
U B KOHTEKCTE€ CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICCTBEHHBIE CBA3HM, CTPOUTHh OOBSICHEHHE U3 1-2
JIOTMYECKHX I11aroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SABJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3a7adyd B 1—2 JEHCTBUA, MCHOJB3YysS 3aKOHBI U
(GopMyibl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCJIOBUS 331a4y 3alIUCBIBATh KPATKOE yCJIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJBI U TMPOBOAMTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1a4, OLEHUBATh PEATUCTUYHOCTD
MOJTy4YeHHOM (PU3NUECKON BETMYHHBI;

pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HNOMOUIH
(u3NYECKUX METOJOB, B OIMCAHUM MCCIIE0BAaHUS BBIACIATh IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTEY ), pa3IMYaTh U MHTEPIPETUPOBATH MOTYYEHHBIN
pe3ysbTaT, HaXxOAUTh OIIMOKM B XOJE OIBITA, AENaTh BBIBOJBI IO €ro
pesynbTaram;

IPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3UYECKUX SBICHUH WIH
(u3nyeCcKuX CBOUCTB Tel: (POPMYINPOBATH IPOBEPSIEMBIE ITPEAITIOIOKEHHUS,
coOupaTh yCTaHOBKY U3 MPEAJIOKEHHOT0 000pyAOBaHMUs, 3aITUCHIBATD X0/
ombITa ¥ (pOPMyYIHPOBATH BHIBOIBL;

BBIIOJIHATh TPsAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBl M TEMIIEpaTypbl C HCIHOJb30BAHUEM AHAJIOIOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € Y4ETOM
3aJJaHHOW a0COJIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUUHBI OT
JIPYrofl C HCIOJBb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCHMOCTH ITyTH
PABHOMEPHO ABWXKYILErOCs TENa OT BPEMEHU JIBMXKCHHUS TeJla, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbl TPEHHS OT ILIOLIAIN COINPUKOCHOBEHUS TEJI, CHUJIbI
YyOPYroCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOLIEH CUIIBI OT 00BbEMa
NOTPYKEHHON 4acTH TeJIa ¥ OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCHUMOCTHU
OT IUIOTHOCTH T€Ja, OT IIyOUHBbI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCJIOBHMI pAaBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcoOOUpaThb YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenys MPeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOMYYEHHOM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYWH B BUJC
NpPEeUIOKEHHBIX TaOMuI] U TrpaduKOB, JEJaTh BBIBOABI MO pe3yJbTaTaMm
UCCIICIOBAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKEHUs, TaBJICHHUE
BO3/1yXa, BBITAIKUBAIONIAS CHJIA, JEHCTBYIOLIash Ha TMOTPYXKEHHOE B
KHUIKOCTh  TeNOo, KOIPQPHUIMEHT TOJEe3HOro  JeHCTBUS  MPOCTHIX
MEXaHU3MOB), CleAys MPEII0KEHHOM HMHCTPYKIUH: TPU BBINOJIHEHUU
U3MEpPEHH coOMpaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYECHHUE UCKOMOM BEJIUYUHEI;

coOuII01aTh MpaBUIIa TEXHUKU OE€30MaCHOCTH MPHU paboTe C J1abOpaTOPHBIM
000pyTI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IMHAMOMETp, COOOIIAIOIIKUecs COCyAbl, OapoMmerp,
phIYar, NOJABMKHBIA U HETIOJABUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTD;
XapaKkTepu30BaThb NPUHIUNBI JIEHCTBUS HM3YYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOW Ha WX OMUCaHui (B TOM YHCIIE:
HNOJIINITHUKY, YCTPOMCTBO BOJOIPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBOW HACOC, apEOMETP), UCTIOJB3YsI 3HAHUS
0 CBOICTBax (PU3MUYECKUX ABJICHUN U HEOOXOUMbIe (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpHl  (HAaXoAWTh  WHPOpPMAIMIO O  MpUMeEpax)
IPAKTHYECKOTO HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0e30MacHOCTH MPH O0pallleHuH ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUSI 3I0POBBSI U COOIOACHUS HOPM
HKOJIOTUUECKOTO MOBEICHUS B OKPYXKAIOIEeH cpesie;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIUXCS
3HaHUA M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJICIATDH
UHpOpMaLKIO, KOTOpas SBJSIETCS MPOTUBOPEUYMBOM HIM MOXKET OBITh
HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YU€OHBIX 3a/laHUi HAYYHO--TIOMYJISPHYIO
auTepaTypy GU3NUECKOTO COAEpKaHus, CIIPAaBOYHBIE MaTepUabl, pECypCHI
cetu MHrepHer, BiameTh nNpuéMaMH KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHe MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMALNU (PUIUUECKOTO COACPKAHUS, B TOM



YyucIie myOJuYHO AeaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
Y4€OHBIX MCCIEJOBAHUM, TIPU 3TOM IPaMOTHO HCIOJIb30BATh W3yUYECHHBIM
MOHATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIICHUE
MPE3CHTALUEH;

IPU BBITIOJHEHUH YYEOHBIX MPOEKTOB M MCCJIEAOBAHUU pacrpeessiTh
00SI3aHHOCTH B TPyNI€ B COOTBETCTBHMU C TOCTABICHHBIMH 3a/ladyaMH,
CIeIUTh 3a BBIIIOJHEHUEM IIIaHA JEUCTBUM, aJeKBaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  TPYINIbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMO/JICCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIKX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

UCITIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSHUS BELIECTBA, KPUCTAIIINYECKUE U
amop(HbIe TeJa, HACBILEHHBIH W HEHACHIIICHHBI Map, BIIAXXHOCTb
BO31yXa, TeMIepaTypa, BHYTPEHHsSS SHEPrusi, TEIUIOBOM JBHUraTeb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsijl, HNEKTPUUECKOE TM0JIe, MPOBOJHUKU
U TURJIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUN TOK, MArHUTHOE TOJIE;
pasnuuath SIBIEHUA (TEIJIOBOE pacIIMpEeHHE W C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHUE, KAWIISPHBIE SIBICHUS, HCIAPEHUE,
KOHJCHCAllUs, IJIaBICHHUE, KpUCTau3auus (OTBEpIEBaHUE), KUIICHUE,
TeruIonepeaaya (TermTIonpOBOJHOCTb, KOHBEKLMS, U3ITy4YEHHE),
AJIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA]0B, AEUCTBUS AIIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJEICTBHE MArHUTOB, JCHCTBHE
MarHUTHOTO TOJISI HA POBOJHUK C TOKOM, 3JIEKTPOMATHUTHASI MHAYKIIMS)
0 OMNUCAaHUI0 HUX XapaKTEPHbIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY)XaroIlleM MHpE, B TOM YHCIE (PUINUYECKUE SBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHbIE SBICHUS B TMPHUPOJE,
KpUCTaJUIbl B Hpupoae, usiydeHue CoaHua, 3aMep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emJid, Apei ¢ MoI0COB, POJIb MArHUTHOT'O MOJIS ISl )KU3HU Ha 3eMIIe,
NOJIIPHOE CHUSHHME, NPHU 3TOM NEPEBOJUTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBONCTBA (NMPHU3HAKH) (PU3NUECKHUX
SIBJICHUU;

ONMUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMSI, UCIIOJIb3YS
(u3nyeckue BEIUUYMHBI (TEMIEPAaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BELIECTBAa, YyAEJIbHAs TEIUIOTa



IUTaBIICHUS, yJeNbHAs TEIJIoTa MapooOpa3oBaHusl, yJeNbHAs TEIJIoTa
CrOpaHMs TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MaIIMHbI, OTHOCUTEIbHAS BIAXXHOCTh BO3/LyXa, AMEKTPUUECKUH 3apsi, CUiIa
TOKa, DJIEKTPUYECKOE HaNpsDKeHHE, CONPOTUBIIEHUWE IPOBOJHUKA,
yJI€JIbHOE COMPOTHUBJICHUE BEIIECTBA, pA00Ta U MOLIHOCTH AJIEKTPUUECKOTO
TOKAa), TpPH ONHCAHWW TPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICT
UCIIOJIb3YEMBIX BETUYMH, 0003HAYEHUS U €IUHUIIBI (PU3NUECKUX BEIUYHH,
HAaXOJUTh (DOPMYJIbI, CBSI3BIBAIONIME JIaHHYIO (DU3UYECKYIO BEJIMYHHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTh TpaUKyd H3yYEHHBIX 3aBUCUMOCTEH
(buU3HYEeCKUX BEJINYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SIBICHUS U TPOIECCHI,
UCIIOJNIB3YS] OCHOBHBIE MMOJIOKEHHUS MOJIEKYJISAPHO--KUHETUYECKOW TEOPHUH
CTPOCHHUS BEIIECTBA, MPUHIIMII CYNEPHO3UIMU TMOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH OMa JJisl yJacTKa 1eMu, 3aKOH
Jxoyns—JleHna, 3aK0H COXpaHEHUS SHEPTHH, TIPU 3TOM J1aBaTh CIIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aMKCHIBATh €T0 MAaTEMAaTHUYECKOE BhIPAXKEHHE;
OOBACHATH (U3NYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBISIBISAThH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHUE U3 1—2 JOrnYecKux
IIaroB ¢ OMOpod Ha 1—2 W3yYeHHBIX CBOMCTBA (DHU3MUECKUX SIBICHUM,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJaud B 2—3 JEHCTBUS, MCHOJb3Yys 3aKOHBI U
dbopmyIbl, CBs3bIBaOUIME (PU3WYECKHE BEIUYMHBI: HAa OCHOBE aHaJM3a
yCIIOBUSI 3a/lauyd 3alUChIBAaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJI  peLIeHWs 3aJaud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe i €€ pelleHHs, NPOBOAUTH pacu€Thl W CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYUHBI C U3BECTHBIMU TAHHBIMU;
pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pELIUTh MNP MOMOIIHU
($u3NYECKUX METONOB, MCIOIb3Yysl OMHCAHHE HCCIIEIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPAaBUWJIBHOCTh MOPSIKA
IIPOBEJCHUS HCCIIEI0BaHNUs, 1eTaTh BBIBOIBL;

IPOBOJUTH OMBITHI MO HAOMIOACHHIO (U3UYECKUX SBJICHUA WU
bu3nUecKuX CBOMCTB Tel (KamWUIPHBIE SIBJICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYYCHUM OT IBETa H3Iy4arolieidl (MOrIonaroliei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHHsS] BOJABI OT TEMIIEPATyphbl KUJIKOCTU U
wiowaaM €€ TMOBEPXHOCTH, OHJIEKTpHU3alus Tell W B3aUMOJCHCTBUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yalM3allisi MarHUTHBIX TOJE€H TMOCTOSHHBIX MAarHUTOB, JEHUCTBUS



MarHUTHOIO MOJIi HAa NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHHUTA,
CBOMCTBA JJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUpOBaTh
poBepsieMble MPEATONOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHus1, OMKUCHIBATH X0/ OMbITa U (POPMYIMPOBATH BBIBOIbI;
BBITIOJIHATH NIPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIbl TOKA, HANPSKEHHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX
npuOOpoOB M JAaTUYUKOB (PU3UUECKUX BEIMYMH, CPAaBHUBATH PE3yJbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3MUECKON BEIUUYHUHBI OT
JIPYro C UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHHUKA OT €ro JUIMHBI, IUIOMIAAXd IONEPEYHOTO
CEYEHMS U YAEIBHOTO CONMPOTUBJIEHUS BEIIECTBA IPOBOJHUKA, CHIIbI TOKA,
UAYIIETO 4Yepe3 MPOBOAHUK, OT HANpsKEHUS Ha MPOBOJHUKE,
UCCIICJOBAHUE IMOCJIEAOBATEIBHOIO M  MApAJUIEIBHOIO  COEAUHEHUN
IPOBOJHUKOB): ITUIAHUPOBATh HCCIIEOBAaHHE, COOMPATh YCTAHOBKY U
BBIMIOJHATh W3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl HOJYYEHHOM 3aBUCUMOCTH B BHJIE TaOJHII U TpadUKOB, 1eTaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEIOBAHNUS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NUYECKHX BEIWYUH (yHeibHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE NPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKAa): IJIAaHHUPOBATh H3MEPEHHs, COOMpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAysl MPEMJIOKEHHOM MHCTPYKUUH, U
BBIYUCIISITh 3HAYEHUE BEJINYHHBIL;

coOJr01aTh MpaBuUiia TEXHUKHA 0€30MacCHOCTH MpHU paboTe ¢ JabopaTOPHBIM
o0opymoBaHuEM;

XapaKTepu30BaTh MPUHIUINBI JACHCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX OMUCaHUs (B TOM YUCIIE: CUCTEMA
OTOIUJIEHUSI TOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP, BOJILTMETP,
CUETYMK DJICKTPUYECKON DHEPIrUH, SIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC ANEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKUE
PEIOXPAHUTEIH, FIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PUBMUYECKUX SIBICHUNW U HEOOXOIUMbIE
bu3nueckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIIbHBIE
npuOOpPHI IO CXEMaM U CXeMaTHYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTaTEb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUUECKHUX Lemneil c
MOCJIEA0BATEIBHBIM U NapaJUIeIbHBIM COCIMHEHUEM DJIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB NEKTPUUECKUX LICTICH;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
IPAKTHYECKOr0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPH O0pallleHuH ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbSI U COOJTIO/ICHUSI HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/e;

OCYIIECTBISATh TMOWUCK HWHGOpMAIMU  (DU3UIECKOTO COACp)KAaHUA B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUSA
JIOTIOJTHUTEIHFHBIX HCTOYHUKOB BBIICTISTH HH(POPMAIIHIO, KOTOPAs SBISETCS
IPOTUBOPEUYNBON UM MOXKET OBITh HEJOCTOBEPHOIA;

WCIIOJIb30BAaTh MPH BBITIOJHEHUHN YUY€OHBIX 3a/IaHUi HAYIHO--TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COAEpKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPCHI
cetu UuTepHer, BiageTh MNpUEMaMH KOHCIEKTUPOBAHUSA TEKCTa,
npeoOpazoBaHus HHGOPMAILIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3maBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUS,
0000mmasi wHOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
COJIEpKaHus, B TOM YHCIIE MyOIMYHO MPEACTABIATH PE3yIbTaThl IPOEKTHOM
VI UCCIIEZIOBATENBCKOM JeSTEIbHOCTH, IIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YYCHHBI TOHATUWHBIN ammapar Kypca (M3HKH, COIPOBOXIAThH
BBICTYIUICHHUE TTPE3CHTAIINCIH;

IpU BBITIOJIHEHUN YYEOHBIX TPOEKTOB U HCCIENOBAHUN (PU3NUECKUX
IPOLIECCOB pacHpeeNisiTh OOS3aHHOCTH B TPYyMNNE€ B COOTBETCTBUU C
MIOCTaBJICHHBIMU 33JJaYaMH, CJICIUTh 32 BHIMOJHCHUEM IJIaHa JEHCTBUHN H
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIIBHOCTD TPYIIIBI, BRICTPAUBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peiaTh KOH(PIUKTHI.

K xonIy 00yueHus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh IMOHSATHS: CHCTEMa OTcuéra, MaTepuanbHas TOYKa,
TPACKTOPHS,, OTHOCUTEILHOCTh MEXAHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, miacTu4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTbh M NEPErPYy3KH, LEHTP TSHKECTH, aO0COIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTU TBEPAOIO TeJla, paBHOBECUE, MEXAHUYECKUE KOJIECOAHUs U
BOJIHBI, 3BYK, UHPA3BYK U YIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JalbHO30PKOCTh,
CHEKTPbl UCIYCKAaHUS U TOTJIOUICHHUS, aib(a-, 0eTa- U raMMa-u3IydeHus,
U30TOIIbI, AI€PHAsL SHEPTETHKA,;

pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE IPSMOJIMHEWHOE JBHKEHUE, CBOOOJIHOE
NaJIEHUE TEJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JIBIDKCHHE, KOJieOaTeIhbHOE ABUKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE IBMIKEHHUE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE PaCIpPOCTPAHEHWE, OTPAKECHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOro CBeTa B
CHEKTp M CIIOKEHHE CIEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAs PaJAMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
W3ITYYEHHMs) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JTaHHOE (PU3HUECKOE SABJICHHUE;

pacno3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpyXarlieM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPUPOJIE:
MIPWINBHI M OTJIMBBI, ABIKeHNE T1aHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JBIDKEHWE JKUBBIX OPTraHU3MOB, BOCTIPUSTHE 3BYKOB SKHBOTHBIMH,
3eMIIETPSCEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 03XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE ACHCTBUE BUIMMOTO,
yIbTPA(PHOIETOBOTO Y PEHTTEHOBCKOTO W3IIYYCHHH, €CTeCTBEHHBIN
paavoOaKTUBHBEIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3MyYeHUNH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (YM3UYECKUE SBIICHUS, UCIIONB3YS
¢dbu3nyeckue BeNUYMHBI (CpelHsSsl MU MTHOBEHHAs CKOpPOCTb Teja MpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, TNEpeMElleHHue, MyTbh, YTrioBas
CKOpPOCTb, CHJIa TPEHHUS, CHUJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TA/ICHUs, BEC Tela, HUMITYJIbC Tela, WMIYJIbC CHIIHI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPIusl Tena,
MOJHSTOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
NPYXXUHBI, KHHETUYECKAas SHEPT U, TOTHAS MEXaHUYeCKasi SHEPIHsl, IEPUO/T
¥ YacToTa KoJeOaHWid, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOPOCTh CBETa, IOKAa3aTellb MPEJIOMIICHUS CPEeJbl), MPH ONMUCAHUHU
MPaBUJIBLHO TPAKTOBAaTh (M3MYECKUN CMBICI WCIOJIb3YEMbIX BEJIUYHH,
0003HaueHUS W E€AUHMIIBI (DU3MYECKUX BEIMYMH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIMI CYNEPIO3ULMK CWJI, MPUHIUI OTHOCUTENIbHOCTH [ 'anmuies,
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHMsI UMITYJIbCA, 3aKOHbI OTPAXKEHUS U
MIPEJIOMJICHUST CBETA, 3aKOHBI COXPAHEHHS 3apsIIOBOTO M MaCCOBOTO YHCEI



OpU SACPHBIX PEAKIMSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aMUCBIBATh €0 MAaTEMAaTHYECKOE BBIPAKECHUE;

OOBACHATH (U3UYECKUE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHTYaIlMi MPAaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKUX
[IaroB C OMOPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUI,
bu3znyeCcKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a1a41 (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHIA),
UCTIOJNB3YS 3aKOHBI U ()OPMYIIBI, CBSI3bIBAIONINE (PU3MUECKUE BEJTMUNHBI: Ha
OCHOBE aHajM3a yCIOBHS 33Jja4M 3aIUCHIBATh KPATKOE YCIOBHUE, BHISIBIIATH
HEJOCTAIONINE WM U30bITOYHBIC JaHHbBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMbIE [UJISl pEIIeHUs, MPOBOAUTH pAacu€Thl M OLICHUBATH
PEATHCTUIHOCTD TIOTYYSHHOTO 3HAUCHUST (PU3NYECKON BEITNINHBI;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
($u3NYECKUX METOMOB, MCIONb3Yysl OMHUCAHHE HCCIENIOBAHUS, BbBIJCIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABUWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIIEJOBAaHUSA, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNIbTaThl HAOIIOICHUH U OTBITOB;

NPOBOAUTH OMBITHl TO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
¢u3znyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpAaHEHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYNKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJIEOaHWM, MPSIMOIMHEHHOE paclipOCTPAHEHHUE CBETA,
pasnoxeHue OeNoro cBera B CIEKTP, U3YyYEHHE CBONCTB M300paKEHUS B
IJIOCKOM 3€pKajie M CBOWCTB HM300paXKeHHWsI TpeaMera B coOuparomiei
JUH3Ee, HAOMIOJEHUE CIUIOIIHBIX WU JIMHEHYAThIX CIEKTPOB HU3IYUYEHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
000py/I0BaHus, ONMCHIBATh XOJI OTIBITA M €T0 PE3yIbTaThl, (POPMYITUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeernsis
cpenHee 3HAa4YeHHE U3MEpsieMONM BeNUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a U3MEpPEHUs
(M3MEpUTENHHOTO TTPUOOpPA);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH MIPH
PaBHOYCKOPEHHOM JBW)KCHMHM 0O€3 HadaJbHOH CKOpPOCTH, Iepuoja
KOJe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpakeHUs CBeTa OT yrila MaJCHUs W yria MpeJoMJICHHs] OT yriia
NajieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOUpaTh



YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3NYeCKuX BEIWYMH B BHUAEC TAONHIl U TPaPUKOB, NE€TaTh BBIBOILI IO
pe3yabpTaTam MCCIeI0BAHNUS;

NPOBOJNTh KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh U YCKOPEHHE TeJIa TIPU PaBHOYCKOPEHHOM JABM)KCHUU, YCKOPECHHE
CBOOOMHOTO TMajeHUs, >KECTKOCTh MPY>KUHBI, KOIPPHUIMEHT TpEeHUs
CKOJIbKEHUS, MeXaHudeckass paboTa M MOUIHOCTh, YacTOTa U TMEpPUOJ
KoJe0aHUN MaTeMaTUYeCKOT0 W TPYKHHHOTO MAasTHUKOB, ONTHYECKAs
cwia coOuparleid JUH3bI, pPaJdOAKTUBHBIA (OH): TUIAHUPOBATH
U3MEpEHHs, COOMpaTh OSKCIEPUMEHTANBbHYI0 YCTAaHOBKY U BBITIOJHATH
U3MEpEHHs, CIeAysl MPEeNOKEHHOW HMHCTPYKLMH, BBIYHUCISATH 3HAUCHHE
BEJIMUMHBI U AaHAJTU3UPOBATH MOJIYUYCHHBIE PE3yIbTaThl C YIETOM 3aJTaHHOM
MOTPEIIHOCTH U3MEPEHHUI;

coOIroAaTh MpaBuiia TEXHUKUA 0€30MacHOCTH IIpH paboTe ¢ 1abopaTOPHBIM
o0opyI0oBaHUEM;

pa3nuuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3NYECKUX MOJIENeH:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYCHHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JTMH3a, JIaHeTapHask MOJEIIb aTOMa, HyKJIOHHAsI MOJICJTb
aTOMHOTO sI7Ipa;

XapaKTepu30BaTh MPUHIUINBI JACHCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX OMHCAHHUA (B TOM YHCIHE:
CIUIOMETp, NaTYMKH T[OJIOKCHUS, PACCTOSHUS M YCKOPEHUS, pakeTa,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJHI,
CIEKTPOCKOI, JO03MMETp, Kamepa BuIbCOHA), WCHONB3YyS 3HAHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXoaumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMBI I CXEMaTHYHbIE PUCYHKH H3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTUIECKHX MPOIIECCOB MPH
pelieHuu  Y4eOHO--TIPAKTUYECKUX 3a]ad, ONTUYECKUE CXEMBbI IS
MIOCTPOCHUS N300paXKEHMI B IIIOCKOM 3€pKajie M COOMpAIoLIei TNH3E;
OPUBOIUTH  MpUMEPbl  (HAXOAUTh  WHGOPMALUIO O  MPUMEPaX)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU Il oOecnieueHrs 6€30MacHOCTH MpU oOpalieHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 310POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH Cpeae;

OCYIIECTBIISATh TMOWCK HWHPOpMAIuu  (U3HYECKOTO COJEp)KaHUs B
HuTepHeTe, caMOCTOATEIHHO (OPMYIUPYS TOMCKOBBIN 3aMpoc, HAXOAUTh
MyTH OTIPEJICIICHUsI JOCTOBEPHOCTH MOTYYCHHON MH(POpPMAIIUU Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTOJHUTENBHBIX HCTOYHUKOB;



UCIT0JIB30BATh MPY BBINOJHEHUU YYEOHBIX 3aJaHUl HAyYHO--IOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COAEpKaHus, CIIPAaBOYHBIE MaTepUabl, pECypCHI
cetu HTepHer, BnageTh NpUEMAMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3oBaHusl UHPOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbIE NMUCBMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uHPOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAepk aHMUs,
nyOIMYHO TPEACTABIATh PE3yIbTaThl IPOEKTHOMN MIIM HCCIEA0BATEIbCKOM
NEATEIbHOCTH, TPU 3TOM TI'PAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN anmapar HM3y4aeMmMoro pasjena (U3MKM U COIpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTaluel ¢ y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Kontposabnbie I[IpakTHdeckue
n/n NporpamMMmblI Bcero oOpa3oBaTeJibHbIE
padoTsI padoTsbI
pecypchl
Paznen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
Bbu6nmuoreka [IOK
1.1 du3nKa - HayKa 0 MPUPOAL 2
YK PHpoOZ https://m.edsoo.ru/7f416194
1.2 OU3NIECKUE BETUYNHBI 2 1 bubmorera [TOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEINM METO/I II03HAHUS 2 1 bubmorera [TOK
) v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Paznen 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOCHHH BellecTBa

2.1 CtpoeHue BeleCcTBa 1 bubmmorexa LIOK
) p 1 https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aMMOJICMCTBUE YACTHI] 5 1 bubnnorexka HOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHBIE COCTOSHHS BEIIECTBA 2
P m https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMojieiicTBe TeJl
3.1 MexaHHU4YeCKO€e ABMKEHUE 3 bubmmorexa IOK

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




Bbubnuoreka [IOK
3.2 n 4 1
HEpHA, Maced, TIoTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuia. B 14 2
H1a. BHIBL CiT https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBneHust TBEpAbIMU 3 bubnmoreka [JOK
’ TeJIaMHU, )KUJKOCTSIMHU U ra3zaMu https://m.edsoo.ru/7f416194
Bbu6nuoreka [IOK
4.2 JlaBrere xukocTH > https://m.edsoo.ru/7f416194
Bbu6nuoreka [IOK
4.3 A 6
TMOC(EpHOE aBNeHue https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTU U T'a3a Ha NOTPYyKEHHOE 7 3 bubnmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro o pasneny 21
Paznen 5. Pabora u MOIIHOCTB. JHEPrUs
Bbu6nmuoreka [IOK
> Pabora i momEoCTS 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MBI 5 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
5.3 Mexanuyeckasi SHEPTUS 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu(poBbIe
Ne ni/mm P Konrtpoabsnbsie IIpakTnueckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypchl
Pa3pen 1. TenioBble iBJIeHUSA
bubnunorexa [IOK
1.1 C i 7
TPOCHHE H CBOHCTEA BeliecTBa https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 T 21 1 5
CTIIOBBIC HPOLECCH! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiekTpuyeckue ¥ MATHUTHBIC SIBJICHUSA
21 DIIeKTpUYECKHE 3apsiabl. 3apsyKEHHBIE TeJa 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 1 7 bubmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHA HHAYKLHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3ie/ioB U TEM (uudpoBbIe)
Ne /i P Konrpoabnbie | IlpakTnyeckue op
NMporpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pa3zgen 1. Mexannueckne siBJeHHS
L1 MexaHu4ecKoe IBUKEHUE U CTIOCOOBI €T0 10 1 bubmuorexa [{OK
) OIUCAaHUA https://m.edsoo.ru/7f41a4a6
b K
1.2 BzaumozeiictBue Ten 20 1 3 nbmmorexa [0
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHU S 10 3 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Pa3znen 2. Mexann4deckHne KoJ1e0aHNSI H BOJIHBI
bubnunorexa [IOK
2.1 Mexanngeckue xoneba 7 3
RAHITICCKH JIEDaHI https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
2.2 MexaHn4YecKHe BO .3 8 1 3
NXAHITICCKHC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIeKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
) DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6




Pa3gen 4. CBeToBbI€ IBJICHUSA

4.1 3aKOHBI pacIpoCTpaHEHUS CBETA 6 2 bubmorera [OK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
43 Pasznosxenue 6enoro cBeTa B CIIEKTP 3 2 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3znen 5. KBaHTOBBIE SIBJIeHUSA
but6moreka [IOK
A 4l 4 1
5 CITyCKaHHUE U MOTJIONICHHE CBETa aTOMOM https://m.edsoo.ru/7f4 1ada6
bubnunorexa [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
53 s 7 1
FICPHPIC peaKtiu https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpUTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE CONEePKAHUS 9 ) bubnuorexa [{OK
) Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27




ITIOYPOYHOE INTAHUPOBAHUME

7 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Koutpoabubie IIpakTuyeckue wpposLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI pecypesI

1 ®u3uKa — HayKka o0 pUupoje. ABIeHUS MPUPOIBI 1

2 dusnyeckue IBICHUS 1
®usnyuecKue BeIUUUHbI U UX U3MEPEHUE 1
VYpok-uccienopanue "M3mMepenue TemnepaTypsl

4 MIPY MMOMOIIY KUJKOCTHOTO TEPMOMETPA U JaTUMKA 1 1
TemnepaTrypsl"

5 Mertoas! HaydyHOrO 1o3HaHus. Onucanue | bubnunorexa [IOK
(U3NYECKUX SIBIICHUI C TIOMOIIBIO MOAETeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "[IpoBepka runoTesbl:

6 JAaTbHOCTH MOJETA IIapUKa, MYIIEHHOTO | |
TOPU30HTAIILHO, TeM O0JIbIIe, YeM OO0JIbIle BHICOTA
mycka"

7 Ctpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE 1 bu6muoreka [IOK
JIUCKPETHOE CTPOCHUE BENIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBMyKeHHE JacTHll BellecTBa 1 bubnmorexa LOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanne «OMBITHI 10 HAOTIOACHUIO | |
TEIJIOBOTO PACIIUPEHUS Ta30B»

10 ArperaTHbl€ COCTOSIHMSI BEILIECTBA 1




Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJIBIL.

bubnunorexa [IOK

11 O6006menue mo pazaeny «llepBonayanpHbIC https://m.edsoo.ru/fl0a0378
CBEICHMSI O CTPOCHHH BEILIECTBAY
12 Mexanunueckoe nBuxeHne. PaBHoMepHoOe u bu6muoreka [IOK
HEPaBHOMEPHOE IBIKEHUE https://m.edsoo.ru/ff0a05c6
bu6muoreka [IOK
13 Cxopoctb. Equauier ckopoctu hitps://m.c dsochru 020796
14 Pacuer nmyTu ¥ BpeMEHU ABUKCHUSA bubnmorera LHOK
https://m.edsoo.ru/ff0a0ac4
15 HNuepuusa. Macca — Mepa UHEPTHOCTH TEI E‘[I:fsj?/ljr?ee;sigrou}:maOclo
16 [InotHOCTE BemecTBa. PacueT Maccel 1 00beMa bubnunorexa [IOK
TeNa MO €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 HafiopaTopHaﬂ pabota «OrnpeaeneHne mIoTHOCTH
TBEPOTO Tela»
18 Pemenue 3agad mo reme "InoTHOCTE BemecTna" bubnmorexa LOK
https://m.edsoo.ru/ff0al23c
19 Cua KaK XapakTepUCTHUKA B3AaUMOACHCTBUS TEI.
Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH
20 pactsbkenus (nedopmarun) IpyKHHBI OT
MIPUII0KEHHOMN CHIIBI»
21 [[“IBnenue Tsrotenus. Cuia TSKeCTU
” CBA3b MEXTY CUJION TSXKECTH U Maccou Teia. Bec bubnunorexa [IOK
Tena. Pemmenue 3agad mo teMme "Cuna tsoxkectu"” https://m.edsoo.ru/ff0al778
” Cuiia TsxecTu Ha Apyrux miaHerax. Gusnueckue bubnmoreka [JOK

XAPaKTCPUCTUKHU IIJIAHCT

https://m.edsoo.ru/ff0al1502




bubnunorexa [IOK

24 Wsmeperite ciut. Jlniamomerp https://m.edsoo.ru/ff0al8cc

25 Bec tena. HesecomocTs Bubamorexa [IOK

https://m.edsoo.ru/ff0al778

26 CroxeHue IByX CWJI, HallPpaBJIECHHBIX 110 OJTHON bubnmoreka [JOK
npsiMoid. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

7 Pemenue 3anau no teme "PaBHonelicTByrOIIast
cun"

73 Cuia Tpenus u e€ Buabl. TpeHue B mpupojae u bu6muoreka [IOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabota «M3yueHne 3aBUCUMOCTH

29 CHUJIBI TPEHUS CKOJIbXKEHUS OT CHJIbI IaBJICHUS U bubmmorera [HOK

N https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEN»

30 PeI_HeHI/IGi 3a1a4 Ha (3Hpe;[eneHMe
PaBHOJIEHUCTBYIOIIEH CHUITBI
Pemienue 3agau no remam: «Bec Tenay,

31 «['paduueckoe nzodpaxenue cuin», «Cuibmy, bubnmorera LOK

. https://m.edsoo.ru/ff0alde0
«PaBHOIEHUCTBYIOIIAs CHID)
KoHnTtposbHas padota mo TemaM: «MexaHUIeCcKoe
32 IBIDKeHHE», «Macca, INIOTHOCThY, «Bec Temay,
«['padmueckoe n3obpaxenue cumy, «CUiab

13 JHasnenue. CriocoObl yMEHBILICHUS U YBETUUYECHUS bubnmoreka [JOK
JIaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JaBnenue raza. 3aBUCUMOCTh JABJICHHS Ta3a OT bubnmoreka [JOK
00BEMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHust TBEPIBIMU TEIIAMH, bu6muoreka [IOK

SKUIKOCTSIMU U ra3aMu. 3axkoH Ilackais

https://m.edsoo.ru/ff0a25b0




36 JlaBneHue B ®KUAKOCTH U ras3e, BbI3BAaHHOE bubnmoreka [JOK
JIEHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau 1o teme «JlapieHue B dKUAKOCTH U bubnuorexa [{OK
rase. 3akoH [lackansy» https://m.edsoo.ru/ff0a2826
bu6muoreka [IOK
38 Coobmazonmmecs cocyms! https://m.edsogru/fﬂ)a2970
39 I'mppasinueckuil mpece bubnmorera LOK
https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I1opiIHEBOM )KUIKOCTHBIN HACOC
" bu6muoreka [IOK
41 Atmocdepa 3emin 1 MPUIUHBI €€ CYIIECTBOBAHUS hitps://m.c dsogm /60a2b5a
bu6muoreka [IOK
42 Bec Boznmyxa. ATmochepHoe naBieHue hitps://m.c dsog’m JEf0a2bsa
13 N3mepenne armocdeproro napneHus. OmbIT bu6muoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI bubnmoreka [JOK
HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe naBieHne Ha bu6muoreka [IOK
pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agad mo teme " AtmochepHoe
napjeHue"
47 JleficTBHE KUJKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX bubnmoreka [JOK
TeNo0. ApXuMeIoBa CHIa https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue
48 BLITaJII)KI/IBI;IOH_Is)ﬁ CHIIBI, neffc;[syfomeﬁ Ha TeJo, bubmmorexa [OK

MOrpy>KCHHOC B JKUIAKOCTbH»

https://m.edsoo.ru/ff0a33fc




JlaboparopHas pabota no teme «lccnenoBanue

49 3aBUCHMOCTH Beca Tejla B Bole OT 00béma 1 bubnnorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KUJKOCTh YaCTH TEIa»
bubnunorexa [IOK
50 IInaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
omnpezaeneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau no remam: «llnaBanue cynos.
52 BozayxomnaBanuey, «/{aBiieHnue TBEpAbIX TEI bubmmorexa [OK
yx N ’ p ’ https://m.edsoo.ru/ff0a3654
JKHJIKOCTEH M Ta30BY
53 KoHnTtponbHas padota mo teme «/[aBneHne TBepapIx
TeJl, J)KUIKOCTEH 1 ra30B»
but6mmoreka [IOK
54 Mexannueckast padbora
p https://m.edsoo.ru/ff0a3{82
but6mmoreka [IOK
55 MomsaocTs. EAUHUIBEI MOIITHOCTH
https://m.edsoo.ru/ff0a3{82
56 VYpok-uccnenoBanue "Pacué€t MOIIHOCTH, |
pa3BHBaEeMOM MpHU MOIbEME MO JIeCTHUIE"
57 IIpocTsie Mexanu3mel. Peryar. PaBHOBecHe cuil Ha
pbryare
Prryaru B TeXHUKE, OBITY U IIPUPOIE.
58 Jlaboparopnas padbora <<};/ICCJII;I[IZ)B3.HI/I€ CJIOBHH 0.5 buommorexa HOK
PATOPHAL P M ' https://m.edsoo.ru/ff0a478e
paBHOBECHSI pblyara
59 Pemenue 3agau no teme «Y Ci0BUs paBHOBECHS bubmuoTexa [{OK

pbIyara»

https://m.edsoo.ru/ff0a48a6




KoaddummenT nosnesnoro neicTBust MexaHu3ma.

60 JlabopaTtopHnas pabora «M3mepenne KIT] 1 0.5
HAKJIOHHOH MIOCKOCTH
61 Pemtenne 3amau mo reme "PaboTa, MOIITHOCTD, | but6mmoreka [IOK
KIT1" https://m.edsoo.ru/ff0ad4c48
2 Mexanuyeckas sHeprusi. Kunernueckas u 1 bu6muoreka [IOK
MOTEHIMAIbHAS JHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpPaHEHHSI MEXaHUYECKON SHEPTUU 1 bubmorexa OK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 1O TeMe " DKCIEPUMEHTATBHOE
64 orpeziesieHue N3MEHEHUSI KWHETHUECKON 1 1 1
MOTEHLUAJIbHON SHEPTHH NPU CKAThIBAHUHU TEJA IO
HAKJIOHHOM mi1ockocTh"
65 KoHnTtponbnas padora mo teme «Pabora u 1
MOITHOCTb. DHEPTHS»
66 PesepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme | bu6nuorexa [IOK
"MexaHn4eckoe aBmxKeHue" https://m.edsoo.ru/ff0a4ee6
67 Peseprubiil ypok. Paborta ¢ TekcTamu o Teme | bu6muoreka [IOK
"JlaByieHrE TBEPIBIX TEJ, )KUAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
Peseprubiil ypok. PaboTta ¢ TekcTamu o Teme
68 1
"PaboTa. MomtHOCTh. DHEpTUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12







ITIOYPOYHOE INTAHUPOBAHUME

8 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Nen/m ' Tema ypoxa Koutpoabubie IIpakTuyeckue i popsie
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI pecypesI
1 OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM 1 bu6muoreka [IOK
TEOPUH U UX OIBITHBIE ITOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
Macca u pazMep aTOMOB M MoJieKys1. Monenu
2 TBEPJIOTO, )KUJIKOTO M Ta3000pa3HOTO COCTOSTHUMA 1
BelIeCcTBa
3 Bxoanas quarnoctuyeckas pabora 1 1 bubnnorexa LIOK
https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, JKUKOTO H
4 ra3000pa3HOr0 COCTOSTHUHM BEIIECTBAa HA OCHOBE 1
MOJI0KEHU N MOJIEKYJIIPHO-KMHETUYECKON TEOPUH
5 Kpucrannuaeckue u amopdHsbie Tena 1 bubmorexa [TOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KanwIspHOCTb. [loBepXHOCTHOE | bubmuoteka [JOK
HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe paclIMpeHHEe U CKaTue 1 bubmmorera IIOK
https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO |
TETJIOBOTO JABUKEHUS YaCTHI]
9 Buytpennsis sueprusi. CriocoObl H”3BMEHEHUS | bu6muoreka [IOK

BHYTPEHHEHN HEPrUuu

https://m.edsoo.ru/ff0a5c60




bubnuorexa [IOK

10 Brget Tenoneperain https://m.edsoo.ru/ff0a6412
VYpok-koupepennus "IIpakTrnueckoe UCIOIb30BaHNE
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPHAJIOB B IEJISAX bubnnorexa LIOK
https://m.edsoo.ru/ff0a65¢c0
sHeprocoepekeHus "
12 KonnuecTBO TEIUIOTEL. Y IeabHas TEIIOEMKOCTE bubnnorexa LIOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHeH#e TerioBoro 6ananca. TemiooOMeH 1 bubnmoreka [JOK
TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas pabota "HccrnenoBaHue siBIeHUs
14 TEII000MEHa TP CMENIMBAHUH XOJIOTHOMN U bubmmorexa [OK
. " https://m.edsoo.ru/ff0a6a98
ropsieid BOJIbI
Pacuer konmyecTBa TEMIOTHI, HEOOXOAUMOTO IS
15 HArpeBaHUs TeJIa U BBIIEISEMOr0 UM TIPH
OXJTKICHUH
16 Jlaboparopnas padota "Onpenenenue yneabHON bubmmoreka [JOK
TEIIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeTbHAas TEII0Ta CrOPaHUs bubmorexa [TOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBieHne U OTBEPAEBAHNE KPUCTAIIIMYECKUX TEJL. bu6muoteka [JOK
VY nenbHas TEIOTa MJIaBICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas padota "OnpeneneHue yaenpbHON bu6muoreka [IOK
TEIUIOTHI IUIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
but6mmoreka [IOK
20 [TapooOpazoBanue u koHaeHcanus. Vcnapenue hitps://m.cdsoo.rw/ff0a740c
Kunenue. Y nenpHas Termiota mapooOpa3oBaHus U
but6mmoreka [IOK
21 KOHJEHCAllUU. 3aBUCUMOCTb TEMIIEPATYyPbl KUIIEHUS

0T aTMOc(epHOTO TaBICHHS

https://m.edsoo.ru/ff0a786¢




BrnaxuocTs Bo3ayxa. JlaboparopHas pabota

22 "OnpenesneHrue OTHOCUTEILHON BIaXKHOCTH bubnnorexa LIOK
P " https://m.edsoo.ru/ff0a7628
BO3yXa
” Pemrenue 3a1au Ha onpeeneHue BIaXKHOCTH
BO3yXa
24 [Tpuntumne! paboThl TEIIOBRIX ABUTaTENei. [TapoBas
TypOuHa. /[Burarens BHyTpEHHETO CrOpaHus
’5 KII/ TermoBoro nuratens. TerinoBele ABUTATENN U bubmuorexa [{OK
3alIuTa OKPYKaroIIeH cpeabl https://m.edsoo.ru/ff0a7c7¢c
%6 3aKOH COXpaHEHUs U MPEBPAIICHHS YHEPTUU B
TETJIOBBIX IpoIleccax
[ToaroroBka K KOHTPOJILHOM pabOTE MO TEME
" bubmuoTexa [{OK
27 TermioBble siBiIeHUA. MI3MeHEHHE arperaTHbIX
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHM BeIllecTBa
)8 KonTponbnas pabota no teme "TemnoBsie SBICHUS. bubnmoreka [JOK
W3MeHeHue arperaTHeIX COCTOSIHUM BellecTBa" https://m.edsoo.ru/ff0a86ae
79 Dnektpusanus Tel. [[Ba posia aIeKTpUIecKux
3aps/ioB
30 Ypoxk-uccienoBanue "IaeKTpu3anus Tei
MHAYKIHMENW U IPU CONPUKOCHOBEHUH"
. but6mmoreka [IOK
31 B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
https://m.edsoo.ru/ff0a87e4
DnekTpudeckoe noje. HanpsskeHHOCTh
32 aneKkTpudeckoro noj. [Ipunimn cynepno3uimu bubmorexa OK
. i https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
1 Hocurenu anexTpuueckux 3apsaoB. JIeMeHTapHbIN

3apsig. CTpoeHue atoMa




IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAaHEHMSI

bubnunorexa [IOK

34 3IIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NpUMEHEHUE CBOMCTB bu6muoreka [IOK
3JIEKTPUUECKUX 3aPSIA0B https://m.edsoo.ru/ff0a90cc
36 DNEKTPUYECKHUM TOK, YCIOBHS €r0 CYIIECTBOBAHMS. bubnmoreka [JOK
M CcTOYHUKHY ATIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlericTBUSA SIIEKTPUYECKOTO TOKA bubmorexa [TOK
https://m.edsoo.ru/ff0a96b2
18 VYpoxk-uccnenopanue "JleHcTBUE AIEKTPUUECKOTO |
TOJIS1 Ha POBOJIHUKYU U TUAJIEKTPUKU"
39 DNEeKTPUYECKUI TOK B METaJLJIaX, )KUJKOCTAX U ra3ax bubmorexa LOK
https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH
A1 Cuna Toxka. JlabopatopHas pabora "M3mepenue u 0.5 bu6muoreka [IOK
peryJiMpoBaHue CUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DIIeKTpUYEeCKoe HanpsikeHue. BonbT™merp.
42 Jlaboparopnas pabota "U3mepenue u 0.5 bubmmorera IIOK
" https://m.edsoo.ru/ff0a9e14
pEryIupoBaHHE HAMPSKEHUS
13 CornpoTuBiieHHE TPOBOAHUKA. Y JCIBHOE bubnmoreka [JOK
COIIPOTHUBJICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS ITPOBOJHUKA OT €0 1 but6mmoreka [IOK
IUIAHBI, TUIOIIAAH TIONIEPEYHOTO CEYEHUS U https://m.edsoo.ru/ff0aa738
Marepuana"
45 3aBHCUMOCTb CHJIbI TOKA OT HANPSIKEHUS. 3aKOH bu6muoreka [IOK
OmMa 1 yyacTka nenu https://m.edsoo.ru/ff0aa44a
46 Jlaboparopnas padota "HccnenoBanue 3aBUCUMOCTH 1 bubnmoreka [JOK

CHJIBI TOKA, WIYILETO Yepe3 Pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e




COIIPOTHUBJICHHUA PC3UCTOPA U HAIIPSIKCHUA HA
pesucrope"

IlocnenoBaTenbHOE U napajijieJibHOC COCAUHCHUA

47
MIPOBOJIHUKOB
Jlaboparopnast pa6ota "IIpoBepka npaBuia Eubs 10K
. nonnoTeKa
48 CJI0’KEHUSI HANPSHKEHUM TP MOCIE0BATEIBHOM
COCMHEHHH BYX Pe3HCTOPOB" https://m.edsoo.ru/ff0aaa58
Jlaboparopnast pa6ota "IIpoBepka mpaBuia ajs EuG 1OK
noIMoTeKa
49 CHUJIbI TOKA MPH MapaJIEIbHOM COCTMHEHUU
; https://m.edsoo.ru/ff0aadle
PE3UCTOPOB
50 Pemenue 3anauy Ha npuMeHeHue 3akoHa OMa s bu6muoteka [JOK
PAa3JIUYHOIO COENUHEHUS POBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH but6mmoreka [IOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
57 Jlaboparopunas padota "Onpenenenue paboTs U bubnmoreka [JOK
MOIIHOCTH AJIEKTPUYECKOT0 ToKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUYECKUe IENH U MOTPeOUTen BuG 1OK
; noIMoTeKa
53 AJIEKTPHUECKO 3Hepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe Eu6 LIOK
nonoTeKa
54 "DnexTpuueckue 3apsaapl. 3apsKEHHbIE TeJla U UX
. . . " https://m.edsoo.ru/ff0abd2c
B3auMoAeCTBUS. [I0CTOSIHHBIN PTEKTPUUECKUNA TOK
KontponbHas padoTa o Teme "IIeKTpudecKre BuG 10K
N nonnoTeKa
55 3apsiabl. 3apsHKEHHBIE TeJla U MX B3aMMOCHCTBUS. https://m.ed /ff0abea8
. . ps://m.edsoo.ru/ff0abea
ITocTosIHHBIN 31EKTpUYECKUI TOK"
56 IlocTosTHHBIE MAarHUTEL, KX B3aUMOICHCTBHE
57 VYpok-uccnenoBanue "M3ydenue nosen mocTosTHHBIX bu6muoreka [IOK

MAarauToB"

https://m.edsoo.ru/ff0ac3d0




58 MarnurHoe mojie. MarauTHoe 1moie 3eMIId U ero | bubnunorexa [IOK
3HaYCHHUE IS )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO 1 bu6muoreka [IOK
TOKa MarHuTHOE 1oJje KaTylKu ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHue MeKTPOMarHuTOB B TEXHUKE.
" . bubnuoTexa [{OK
60 Jlaboparopnas padota "U3yuenue aeicTBus 1 0.5
\ https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM
DeKTpOABUTaTEIb IOCTOSTHHOTO TOKA.
Hcnonbs30BaHKe 37E€KTPOABUTATENICH B TEXHUYECKHUX
. bu6morexa LJOK
61 yCTpoHcTBax W Ha TpaHcnopre. JlabopaTopHas 1
" https://m.edsoo.ru/ff0ac86¢
pabora "KoHcTpynpoBaHUe U U3ydeHUE PaOOTHI
AJIEKTPOJBUTATENS "
2 OnbiTel @apajes. 3aKOH JEKTPOMarHuTHOM |
unaykiuu. [Ipasuno Jlenma
Onexrporerepatop. CriocoOb! MOTydeHUS
63 ANEKTPUYECKON dHEPTUU. DIEKTPOCTAHLIUY Ha 1
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTUU
64 [ToaroroBka K KOHTPOJILHOM pabOTE MO TEMe |
"JJIeKTpUUECKUE U MAaTHUTHbIE SIBJICHUA"
65 KonTpombhas pabota no Teme "DiekTpuueckue u | bubnmoreka [JOK
MAarHuTHBIE SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PezepBHblil ypok. Pabota ¢ Tekctamu 1o Teme | bu6muoteka [JOK
"TemoBbie siBICHUS" https://m.edsoo.ru/ff0accSe
67 PesepBHbIil ypok. PaboTa ¢ TekcTtamu o Teme | bu6muoreka [IOK
"TIoCTOSIHHBIN IEKTPUUECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIil ypok. PaboTa ¢ TekcTtamu o Teme |
"MarauTHsbIe siBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 7 knacc/ [epeimkun U.M., BanoB A.W., AkiinonepHoe 00111ecTBO
«3marensctBO «IIpocBemenuey, 2023

» ®usuka, 8 knacc/ [lepeimkua .M., UBanos A.U., AkioHepHOE 00I1IECTBO
«3marensctBo «lIpocBemienuey», 2022

» ®usuka, 9 xknacc/ [leppimkun .M., I'ytauk E.M., Banos A.U., IlerpoBa

M.A., Akunonepnoe o6mectBo «M3narensctBo «lIpocsemenuey, 2022

METOANUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA
®dusuka. 7 8 knacc. bazoBblil ypoBeHb. MeToanueckoe mocooue Kk yueoHuky U.
M. Ilepsiukuna, A. W. iBaHOBa

®wusuka 7-9 U Jlykamuk, E.B. IBanoBa (cOopHUK 3a1a4)

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

videouroki.net, siknacc,
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