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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
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIHUXCS W OpPTaHW3aIfi0 H3ydeHUs
¢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
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX TPEIMETOB HAa 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 SBISETCS CHCTEMOOOPA3yIOIINUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
NIPEIMETOB, MOCKOJIBKY (QHU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIOTHel, acTpoHOMUEH U (QU3NUECKOM
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBisieT HauOosiee sCHble OOpas3lbl MPUMEHEHHS HAyYHOTO METO/a
MO3HAHMS, TO €CTh CIIOCO0a MOTYYCHHS JOCTOBEPHBIX 3HAHHUIA O MHpE.

OnmnHa w3 TJIaBHBIX 3a7ad (pU3UYECKOro OOpa3oBaHMS B CTPYKType OOIIero
o0pa3oBaHusi COCTOWT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHON T'PAMOTHOCTH H
UHTepeca K HayKe y 00yJaronnxcs.

N3yyenne ¢u3uku Ha 0a30BOM ypOBHE TpEAINoOjaraeT OBJIAJCHUE
CIEIYIOIUMHA KOMIIETCHTHOCTSIMH, XapaKTePU3YIOIIUMH €CTECTBEHHOHAYYHYIO
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
nexadpst 2019 r. No [TK4BH).
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;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHS KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (DPHU3UKH;
(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
IPAKTUKOOPUEHTUPOBAHHBIX 3a/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 (0a30BbIii ypOoBEeHb) 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.
EcTecTBeHHOHAyUYHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYYHOIO
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
arperaTHbIX COCTOSHUSX M MX aTOMHOMOJICKYJIIPHBIM 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 BBITAIKMBAIOIIEH CHUJIBI OT O0BEMA MOTrPYKEHHOW 4YacTH
TE€Ja ¥ IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BhITaTKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA IOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHHUS MJIOTHOCTEN TEJA U AKUJKOCTH.

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,
JEHCTBYIOIIE Ha TEJI0 B IKHUIKOCTH, OT O0bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJIA U OT IJIOTHOCTH KUAKOCTH.

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

paBHOBecHsi pblyara. [IpumMeHeHue mpaBuiia paBHOBECUs pbluara K OJIOKY.
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«3onoroe mnpaBwio» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI 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. Omnpenenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teja

10 TOPU3OHTAIBHOU MOBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKITOHHOM TIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKOU SHEPIUM.
8 KVIACC

Pa3nen 6. TenJioBble siBJIEHHS.

OCHOBHBIEC TIOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpPUU CTPOECHUS
BeliecTBa. Macca U pa3Mmepsl aTOMOB M MOJIEKYJd. OmNbIThI, TMOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrannmuueckue u amopdubie tena. OObICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUA MOJEKYJISIPHO-KUHETUYECKOW TEOPUH.
CmaurBaHue U KaOWUISIpHBIE ABJIEHUS. TEIoBoe pacliMpeHue U CoxaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBUKEHUS
gactull. BuyTtpennssi sHeprusi. CrnocoObl W3MEHEHHsS BHYTPEHHEW DHEPTHUU:
Terionepeaaya u COBEpILICHUE paboOTHI. Bunasl TeIIonepeJauu:
TEIUIONPOBOAHOCTb, KOHBEKIIHS, U3TYUYCHHE.

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.

HaOmronenne wW3MEHEHHS BHYTPEHHEH OSHEprud Tena 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.
Crpoenne aroma. IIpoBOgHMKM W AMDJIEKTPUKU. 3aKOH  COXPAHEHUs
AIEKTPUYECKOTO 3apsaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKa.
W cToYHUKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUYECKUI TOK B KHUAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIBbHOE COMPOTUBJIEHUE BEHIECTBA. 3akoH OMma
aas ydactka uend. [locienmoBatenbHOeE W mapajuieIbHOE  COSOUHEHHE
MIPOBOJHUKOB.

PaGora u MOIIHOCTH ANEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHua.
DJeKTpUYecKre 1eny U MOTPeOuTeNn 3eKTpruueckoi sueprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumoneicTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnuTtHoe nosie. MarauTHoe noJie 3eMJIM ¥ €ro 3Ha4eHHUe sl )KU3HU Ha 3emie.
OneiT  Opcrega. MarHuTHoe 1oJie  3JIEKTpUYECKOro Toka. [IpumeHeHue
JIIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOT'O MOJISl HA TPOBOJHUK C TOKOM.
DJIEKTPOIBUTATENb ITOCTOSHHOIO TOKa. VCIonbp30BaHUE SJIEKTPOJBUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

OneiTel @apanes. SABneHnue 3MeKTpoMarHuTHON HHAyKuuu. [IpaBuno Jlenna.
DnexTporeneparop. CrocoObl  TMONIy4eHHUS ~ DJCKTPUUYECKOH  DSHEPIHH.
DNEKTPOCTAaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Hemoncmpayuu.

DJIeKTpU3aLus TEll.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO M JEHUCTBUE AIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] HHAYKIHS.
3aKOH COXpAHEHUS INEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopaenupoBaHye CHIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KUIKOCTH.
. 'a30BbIH pa3psa.
. I3MepeHne cuibl TOKa aMIepMeTpoM.
. I3MepeHne 31eKTpUUeCKOTO HaNPS)KEHUS BOJIbTMETPOM.
. PeocTtar 1 MarasuH COIpOTUBIICHUHN.
. B3anmoeicTBre NOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTHY Pa3/I€JICHHs TIOJIFOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MonennpoBaHue MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ 1oJje ToKa. DJIEKTPOMArHuT.

JleiicTBrEe MarHUTHOTO NOJISl HA POBOJIHUK C TOKOM.

DNeKTpOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIINU.

OneiTel @apanes.

3aBUCUMOCTh HANpPABJIEHUS WHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DNeKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnsie padomul u onvimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHWIO DJIEKTPU3AMK TeNl WHAYKIHEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanure ACUCTBUSL SIEKTPUUYECKOTO TMOJS HAa MPOBOJAHHUKU U
JUBJIEKTPUKHU.

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

W3mepenune 1 peryanpoBaHie HAMPSKEHUS.

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

OnbITHI, JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh AIEKTPUUYECKOTO
COMNPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAN TOMNEPEYHOrO
CEUYEHMS U MaTepHaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSHKEHUW NpPU TOCIET0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jii CWIbl TOKa MNPU MNapaJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI TEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKa, WAYIIETO YEpe3 JIAMIIOYKY, OT
HAPSDKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHre MarHUTHOTO TMOJsi MOCTOSIHHBIX MAarHUTOB TMpU  HX
00bEIMHEHNH U PA3JCICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.



17. ONBITBL, J€MOHCTPUPYIOIIME 3aBHCUMOCTb CHJIBI  B3aHUMOJECHCTBHUSA
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUsS TOKa B
KATYILKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO T0JI HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE PabOThI AIEKTPOIBUTATES.

20. U3mepenne KIIJ1 351eKTpoABUTaTeNbHOM YCTAaHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJICIOBAHWE W3MEHCHMI 3HAYCHUS M HANPABICHHUS HWHAYKIMOHHOIO

TOKA.
9 KIIACC

Pa3nea 8. Mexannueckue siBJEHHUS.

Mexanuueckoe aBmwxkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTEIIBHOCTh MEXAHMYECKOT0 JBUKEHUS. PaBHOMEpHOE NpPsIMOJMHEWHOE
nBrkeHrne. HepaBHoMepHOe npsAMonuHelHoe aABuxeHue. CpeaHsas U MTHOBEHHAs
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBHKECHUHU.

VYckopenue. PaBHOyckopeHHOE mNpsiMOJIMHENHHOE JBMKeHue. CBoOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOEe nBmkeHHME MO OKpyxkHOcTU. Ileprog m vacrota obpaiieHus.
JIunenHas u yriioBas CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiit 3ak0H HptoTroHa. Bropoi#t 3akon HeroTtoHa. Tpertuid 3akon HeroToHa.
[TpyuHIMD CynepIIO3ULIAN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CHIa TPEHUs CKOJIBKEHHUs, CHJIa
TPEHUS NIOKOS, IPYTUe€ BUJIbI TPEHUA.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nafgeHus. JlBwxkenue rura”Her Bokpyr Comnna. IlepBas xocMuueckass CKOpOCTb.
HesecoMoCTh 1 nieperpysKu.

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

Nmnynbe Tena. IsmMeHenne umiynbca. UMmyabc cuiibl. 3aKOH COXpaHEHUs
uMIlyJbca. PeakTuBHOE ABUKEHUE.

Mexannyeckass pabota M MOIIHOCTb. Pabora cui TsKeCTH, yHpPYrocTH,
Tperust. CBsi3b dHEpruu u padotel. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMin. [loTeHIManbHas sHeprus cxatou npyxunsl. Kunernueckas
sHeprusa. TeopeMa 0 KMHETMYECKOW SHEPrHH. 3aKOH COXPAaHEHMSI MEXaHHYECKOU
DHEPIHUN.

Hemoncmpayuu.

1. HabmioneHue MexaHMYECKOro ABM)KEHUS TEJla OTHOCHTENIBHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHUS OJHOIO M TOrO e Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH M YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanue Npru3HaAKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabtoieHue 1BUKEHUs Tesla 0 OKPYKHOCTH.

Habmonenne MexaHn4eckux sBICHUHN, MPOUCXOASIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHYKEHUU
OTHOCUTEILHO KaOuHeTa QU3HKHU.

3aBUCUMOCTb YCKOpPEHHUs Teja OT MacChl Te€Ja U ACUCTBYIOIIEH HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aUMOACHCTBUHU TEII.

M3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

Ilepenada uMmIrynbca npy B3auMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TEI.

CoxpaHeHHEe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCa ITPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKECHHUS.

CoxpaHeHre MEXaHUUECKON SHEPIHH ITPU CBOOOTHOM IaICHUMU.
CoxpaHeHHE MEXaHNYECKON YHEPTUHU IIPU ABUKEHUU TeNa MOJ ACHCTBUEM

IIPY’KUHBI.

Jlabopamopusie padomul u onsimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JalbHEHIIEro paBHOMEPHOTO
JIBMKCHHSI IIAPUKA WITH TEIIEHKKH.

OmnpeneneHne cpeHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBYDKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPeHHsS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPU PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 Ha4adbHOU CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIPHOW CKOPOCTH ITyTH OTHOCATCS KakK psAl HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduireHTa TpEHNUS CKOIBKEHUS.

Omnpenenenne )XECTKOCTH TPY>KUHBI.

Omnpenenenre pabOThl CUIBI TPEHUS MPU PAaBHOMEPHOM JBIKCHUHU Tela
110 TOPU30HTAILHON MOBEPXHOCTH.



10. Onpenenenve pabOTHl CUJIBI  YOPYTOCTH MpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TOJBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHUO/I,
4acToTa, aMIUINTYa. MaTeMaTnuecKuid U NPYKUHHBIN MasTHUKU. [IpeBpainenne
SHEPrUH MPHU KOJIeOATETLHOM IBUKEHUH.

3aryxatomue — KoieOaHus.  BwiHyxkaeHHble — kojeOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHMYECKMX BOJIH. [IpoaosibHble U
nonepeyHble BOJHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUS.
MexaHnuecKkre BOJIHBI B TBEPIOM TeJIE, CEHCMUYECKNE BOJIHBI.

3Byk. ['poMKkocTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenwe koneOaHWN TEN IMOA IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YIOPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabGnrogenue BoIHY)IEHHBIX KOJIEOAHHUIM U pe30HaHCa.

PacnipocTpaneHnue npo101bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

Habmronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

JIaﬁopamopmﬂe pabomul u onvimol.

1. OmpezneneHre 4YacTOThl M IEpUOAa KOJEOAHWM MaTeMaTH4ecKoro
MasiTHUKA.

2. OmpeneneHue 4aCTOTHI U IEproIa KoJaeOaHui NPY>KMHHOTO MasiTHUKA.

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

4. VccnenoBaHue 3aBUCUMOCTH MEepUoIa KoieOaHul NPy KUHHOTO MasTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IMEpPUOJA KOJIEOAHWI rpy3a, MOABELIEHHOTO K

o v oA W

HUTH, OT MaccChl Ipys3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHHil
MPYXKUHHOTO MasgTHUKA OT MACChl TPy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOTHOTO MaCHHS.
Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE  MoJjie.  DJIEKTpOMarHuTHele  BoJHBL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. I[llkama snekTpoMarHUTHBIX BOJIH. Mcmoiab3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. M3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOUIBHOTO

tenedoHa.

Pa3nea 11. CBeToBbI€E ABJI€HHUS.

JlyueBas  mopens  cBera.  HMcrounuku — cBera.  [IpsmonuHenHoe
pacrnpoctpaHeHue cBera. 3atmenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akOH MpeaoMieHUs1 cBeTa. [lomHoe BHyTpEeHHee
OTpaXeHUE CBeTa. lCMOoap30BaHWE TIOJMHOTO BHYTPEHHErO OTPAXEHUS B
ONTUYECKUX CBETOBO/AX.

Jlmaza. Xom mywert B JnmH3e. Onruueckas cucrema (oroamnmapara,
MUKpOCKOTIa M Tejeckona. ['ma3 kak onTuueckas cuctema. bim3opykocTs u
JNaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnektp. Onbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jemoncmpayuu.

[IpssMONIMHEHOE pacpOCTPAaHEHHUE CBETA.

OTpaxkeHue cBeTa.

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

[Ipenomnenue ceera.

OnTruyecKkuil CBETOBO/I.

Xon nyuyel B coOuparoliei JInH3e.

Xox 1yder B paCCEUBArONIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIUH3.

[Tpunuun aeiicTBus GporoanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Moaens rnasa.

11. Paznoxenue 6e0ro cBeTa B CIEKTP.

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

Jlabopamopusie padomul u onsimel.

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

2. M3yueHue xapakTepUCTUK U300pa’KeHUs MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
NaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. IlonmydeHnue n3o0paxeHui ¢ TOMOIIbIO COOMPAOIIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSTHUS M ONTHUYECKON CHIIBI COOHMparoeit
JIUH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OnbITHl O BOCHOPUSATHIO LIBETA MPEAMETOB MpPHU UX HAONIOJCHHM 4Yepes3
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

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

PannoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hykinonnas wMopens aromHoro sapa. HM3oromsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa nomaypacnaga aTOMHBIX sIIEp.

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

Snepnas sHepreruka. JleMCTBHS paauOAKTUBHBIX H3JIIyYEHHW Ha JKUBbIC
OpraHU3MBl.

Hemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOUICHUS.

2. CHekTpsl pa3jIMyHbIX T'a30B.

3. CnekTtp BoaOpoJa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyYCHUH.

6. Perucrtpauus nsnyyeHus: OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopusie padomul u onsimel.

1. HaGmroneHue CIIOMIHBIX U IMHEHYAThIX CIEKTPOB U3TyUYEHUS.

2. HMccnepoBaHue TpPEKOB: U3MEPEHHE SHEPIUU YACTHULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. H3mepenue paanoakTuBHOTO (hoHA.

IToBTOPUTEIBHO-0000 1AM MOYTb.

[ToBTOpHUTENBEHO-0000IAOMINKA MOTYJIb TPEAHA3HAYEH I CHCTEMAaTU3alun
U 0000mIeHUS  TPEIMETHOrO  COAEP)KaHMS M OMbiTa  JAEATEIbHOCTH,
IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAaKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY MO0 (u3nuKe is OO0ydJaroIuxcs,
BBIOpABIINX TOT YUEOHBIH MpPEAMET.

[Ipy “3ydyeHUN JAHHOTO MOMYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUYMBAETCS JOCTHXKEHUE MPEIMETHBIX U
METalpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEJOBAHUS



SBJIGHUN TIPUPOABI U TEXHUKH, OBJAJIEHUE YMEHHUSIMHU OOBACHATH (PUIUUECKHUE
SBJICHUS, MPUMEHSA NOJIyYEHHbIE 3HAaHMs, peElaTh 3aJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHUIMNNATBHO NEATEIIBHOCTHBIM XapakTep JAHHOTO pas3zena peaau3yercs
32 CYy€T TOro, 4To OOYy4YarOUIMECs BBIMOJHSAIOT 3a/laHus, B KOTOPBIX WM
peaiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMHA pacro3HaBaTh M HAYYHO OOBICHATH
dbu3nyeckue SBICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METOJIbl MCCIIEJOBaHUSI (PU3MUECKUX SIBICHUH, B TOM
YUCJIE 1JIA POBEPKU TUIIOTE3 U MOIYYEHHS] TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAy4YHbIE OCHOBBI HamOOJiee Ba)XXHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTHiA, HAIPUMEP, TPAKTUYECKOIO HUCIOIb30BAHMS PA3IUYHBIX UCTOUHHUKOB
DHEPIUM HAa OCHOBE 3aKOHA IPEBPAILCHHS M COXPAHEHHMS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



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:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(hbU3MYECKON HAYKU;

- LICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

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

- TOTOBHOCTb K aKTUBHOMY Y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUUMBbIX U
ATHYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHHIA
(bu3uKwy;

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHLHIIOB B JESITEIBHOCTH
YYEHOTIO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS

- BOCIIPUSITUE ACTETUYECKUX KAYeCTB (PU3NUYECKOM HAYKHU: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUS

- OCO3HAaHUE NEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MMPA, OCHOBBI Pa3BUTUS TEXHOJOTHMH, BaXKHEHMIIEH COCTABIIAIOIIEH
KYJIBbTYDBI,

- pa3BUTHE HAay4YHOM JIOOO03HATEIBHOCTH, MHTEpECa K MCCIIEA0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS M  3MOLMOHAJBLHOIO
0J1aronoJryyus:

- OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpa3a JKHU3HM B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaKHOCTH HpaBWJ O€30IIaCHOrO0 MOBEAEHUS Ha
TPaAHCIIOPTE, Ha JIOPOTax, C ANEKTPUUYECKUM U TEIJIOBHIM O0OPYAOBAHHUEM B
JOMAIIIHUX YCIIOBHUSAX;

- c(OpMHUPOBAHHOCTh HaBbIKa pe(dexkcuu, NpU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TAaKOT'O )K€ IIpaBa y Apyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIMTAHUSA:

- AKTMBHOE y4YacTHE B PELICHUU MPAKTUYECKHUX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON  OpraHW3allid, TOpoJa, Kpas) TEXHOJOTHMYECKOW U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM YHCIE M (PUIUUECKHX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY U3YUYECHUIO MPOQECcCHii, CBA3aHHBIX C (UZUKOM;

e 7)3K0JI0TH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALUA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW JUId pEIIEHUs 3aJad B
o0JacTh OKpY’Kalolled cpenbl, MJIAHUPOBAHUS TIOCTYNMKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBAN I OKPYKAIOIIEHU CPEJIbl;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKUX IMpoOJIeM M IyTed X

peleHus;

e 8) amanTanum K M3MEHSIOIUMCH YCJOBHAM COUHMAJIBHON W NMPHUPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICHCTBHUU TPU BBHIMOJHEHUU HWCCICIOBAHUN U
NPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTH OMNBITY M 3HAHUSAM
APYTHX,

e - TIOBBIICHHE YPOBHA CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO
NEATENBHOCTD;

e - TOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hciie (OPMYIUPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHME AEPUUUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JaCTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO PA3BUTHS B MNPUOOPETEHUH HOBBIX (UINYECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM UHUCJIE C UCIIOJIb30BAHUEM (PU3NYECKUX 3HAHUM;

e - OIICHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MOKHBIX INI00ABHBIX TIOCTIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHUS TpOTpaMMbl MO (U3UKE Ha ypPOBHE OCHOBHOTO
ob11ero oopazoBaHus y oOy4Jaroierocs 0yayT chopMupoBaHbl MeTanpeaAMeTHbIE
pe3yJibTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC NEHCTBUA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA, PETYJIATUBHBIC
yYHHUBEpCaIbHbIC yueOHbIC TCUCTBHUS.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue aeicTBUA:
e BBIABIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(ssBNIEHU);



yCTaHABIMBAThH CYNIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHUS JIJIS
000011IeHNS ¥ CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEUYMS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX W HAOJIFOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICJICTBEHHBIC CBS3M TMPH W3YYCHUU (U3NYECKUX
SIBJICHUI ¥ MPOIIECCOB, JIeTIaTh BBIBOJABI C UCIOJIb30BAHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3SIX
(bU3NIECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO pelieHus y4dyeOHOM ¢u3ndYecKon
3amaun (CpaBHEHHWE HECKOJIBKMX BAapHAHTOB pEIICHHUsS, BHIOOpP Hambosee
MOJIXOJISIIIETO C YUETOM CAMOCTOATEIBHO BbIICICHHBIX KPUTEPHEB).

Ba3oBble ucciaeaoBaTe/LCKHeE JeCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIE0BATEIbCKUI HHCTPYMEHT IMO3HAHMUS,;
HPOBOJUTH IO CAMOCTOSITEIIbHO COCTABICHHOMY IUIAHY OIIBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENO0BaHHE (PU3MUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIo,
HOJYYEHHYIO B X0JI€ HCCIIeIOBaHUS WA AKCIICPUMEHTA;

CaMOCTOATENBHO (HOpMYyITHPOBATH 000OIIEHNS M BBIBOJBI 110 pe3ybTaTaM
IPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS,

IPOrHO3MPOBATh BO3MOXKHOE  JajibHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUTaTh MPEAIOJIOKEHHS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

NPUMEHATH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3aMPOCHI MPU MOUCKE U
orOope MH(MOPMALMK WM JAHHBIX C Y4ETOM MpPENIOKEHHOW ydeOHOI
dusnueckoil 3anauu;

aHATM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpeICTaBICHHUS;

CaMOCTOSITENIbHO ~ BBIOMpATh ONTHUMANbHYIO (OpMy MpeacTaBiICHUSA
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMHU.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiiCTBHA:

B XOJIe OOCYXIEHUS Y4eOHOTrOo MaTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 POEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadd W IOAJCpKaHUE
0J1aroKeJaaTeJIbHOCTH OOIICHMS,

COTIOCTABIIATh CBOM CYXKJCHUS C CYXJICHUSIMH JPYTUX YYaCTHHKOB
auasnora, OOHapYKUBATh PA3INYUE U CXOJCTBO MO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOIMYHO TPEICTABIATh PE3yIbTaThl BHIOIHEHHOTO (PU3UUECKOTO OIBITA
(3KCnIEeprMEHTa, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTb ¥ HCHOJb30BaTh  INPEUMYILIECTBA  KOMAaHIHOM W
UHAMBUIYAJIbHONH pa0OThl MpU PEIIEHUH KOHKPETHOW (U3NYECKOU
po0JIeMBI;

IPUHUMATh LIEJIM COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JMOCTHKEHUIO: paclpeiessiTb poiH, OOCYKIaTh MPOLECCHl HU
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I11aTh MHEHUS HECKOJIBKUX JIFO/IEH;
BBITNOJHATH CBOIO 4acTb pabOThl, TOCTUrasi KAYECTBEHHOI'O pe3yibTara Mo
CBOEMY HANPABICHUIO W KOOPAUHHUPYS CBOU JACHUCTBUSA C JAPYTHMMH
YIEHAMH KOMaH/bL;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa B OOUIMM NPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIBHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe el CTBUA

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOUINX
JUI pelieHus (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCA B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pEUICHUH
(MHOUMBUOYaIbHOE, NMPUHSATUE PEIICHUS B IpyNIe, NPUHATHE pEUIeHUN
rpynmoi);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM PEIIeHUsT PU3NUECKON 3a/1a4u WIH
IUTAHAa MCCIIEJIOBAHUSA C Y4YETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MO>KHOCTEMH, apryMEHTUPOBATh MPEJIaraéMble BaApUaHThl PEILICHUN;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTpOJIL, AMOIUOHAJBLHbIN HHTEJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U peJiarath iaH e€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHDKEHHUS  (HEAOCTUIXKEHHUs)  pe3yJIbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTUBBI B ACSATEILHOCTh (B TOM YHUCIIE€ B XOJ BBIOJIHEHUS
GU3MYEeCKOTO WCCIAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBILIUXCS CUTYyalllMii, YCTAaHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEMH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LIEJIU U YCIOBUSIM;

CTaBUTH ce0si HA MECTO IPYroro 4YejIOBEeKa B XOJAE CHOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
IPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYToro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yueHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUIA:

UCTIONIb30BaTh  MOHATHS:  (U3MYECKHe W XUMHUYECKHE  SIBIICHHUS,
HaOIOIeHUE, SKCIIEPUMEHT, MOJENb, THUIIOTE3a, CIUHHIIBI (PU3NISCKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperaTHbIe COCTOSHHSI BelecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIDKEHHE (paBHOMEPHOE,
HEpPAaBHOMEPHOE, MPSIMOJMHEHHOE), TPACKTOPHUsA, PaBHOACHCTBYIOIIAS
cwra,  nedopmanus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTD,
COOOIIAOIINECS COCYIbI;

paznuyath sBiaeHUs (Auddy3us, TEIIOBOE IBIKCHHUE YACTHUI] BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE JBWKEHHUE, HWHEPIUS,
B3aMMOJICUCTBUE TEJI, pPaBHOBECHE TBEPIBIX TEN C 3aKPETUIEHHOH OCHIO
BpallleHus, Tepeaada JaBJICHUsS TBEPABIMU TelaMH, JKUIAKOCTIMH U
razamMy, arMocepHOoe JaBJCHHWE, IUIABaHWE TeJ, TPEBpaIICHUS
MEXaHUYECKON SHEPTruu) MO OIMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacrmo3HaBaTh TPOSBICHHE HW3YYCHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)XaloIlleM MHpPE, B TOM YHUCIEe (PU3NYCCKUE SBICHHUS B MPHUPOJC:
NPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXKHBOU
npupoje, ACUCTBUE CHUJIBI TPEHHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO TaBJICHUS HA KMBOW OpraHW3M, IJIABAHUE PhIO, phIUyaru B
TEJIe YeJIOBEeKa, MPU STOM NEPEBOIUTH MPAKTUIECKYIO 3a/1ady B yUeOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH) (PH3UUECKUX SBICHU;,
OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (HM3UYECKUE SBIICHUS, UCIIONB3YS
busndeckue BEeMWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHIIA TSDKECTH, BEC
Tena, CWiIa TpeHWs, JaBieHWe (TBEPIOTO Tena, JKUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAsT CHJIa, MEXaHW4eckas pa0oTa, MOIIHOCTb, IJICUYO CHIIBI,
MOMEHT CWIbl, KOXD(HUIMEHT TMOJE3HOTO JEWUCTBHSI MEXAHH3MOB,
KMHETHYECKasT W TOTCHIMAIbHAS SHEPTHs), MPHU OMHCAHUHM MPABUIHHO
TPAKTOBaTh  (PU3UYECKUH  CMBICT  HUCIOJB3YEeMBIX  BEJIMYMH, UX
0003HAYCHUST W EIUHUIBI (U3HYECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBANOINNE JAaHHYIO (U3MYECKYIO BEIUYHHY C IPYTHMH BEIMYHWHAMM,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEIINYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCTIONB3YS MpaBUIa CIIOKEHUs CHJI (BIOJb OJHOMW MpsMOii), 3akoH ['yka,
3akoH [lackains, 3akoH ApxuMmesa, MpaBUIIO paBHOBecHs phruara (0J1oka),



«30JI0TO€ IIPAaBWIO» MEXAHUKHM, 3aKOH COXPAHEHUsS MEXAHUYECKOU
SHEPruH, TpPU OSTOM [aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aIIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MUECKUE SBIECHMSI, IPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH NMPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SIBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amadyd B |-2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
(opMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCIIOBUS 33J1aU 3aMUCHIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B ()OPMYJBI U TMPOBOAMTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOU (PU3UUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIUTh MPU HNOMOIIU
($u3nYECKUX METOJOB, B OMMUCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeAnojoxeHne  (rumoresy),  pa3nuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI I10 €T0 PE3YyJIbTaTaM;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TEJN: (dopMynupoBaTh IIPOBEPSIEMBIE
IPEIO0JIOKEHUs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMs,
3aMMChIBATh X0/ ONbITA U POPMYIUPOBATH BHIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHUS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0b€Ma, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJOTOBBIX U
upOBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB € Yy4ETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JIPYrol € HCIOJb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JABWXKYIIETOCS Tela OT BPEMEHM JBWKCHMS TeEJd, CHUJIbI
TPEHMSI CKOJILKEHHUS OT Beca Teja, KauecTBa 00padOTKH MOBEPXHOCTEN Te
Y HE3aBUCHUMOCTH CUJIBbI TPEHUS OT ILIOIIAAN COIPUKOCHOBEHUS TEJ, CUIIbI
YyOPYroCTH OT YAJMHEHUS MPYKHUHBI, BHITAIIKMBAIOLIEH CHIIBI OT 00BbEMa
IOTPYKEHHOM YaCTU Tejla U OT IUIOTHOCTU XUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Tela, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM
IUTAaBaHMsI TeJl, YCJIOBMM paBHOBECHUS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUSA, coOUpaThb YCTAaHOBKY U
BBINOJHATh WM3MEPEHUs, CIenys IMPEAJOKEHHOMY IIaHy, (PUKCHPOBATH
pe3yabTaThl MOMYYEHHONM 3aBHUCHUMOCTH (DM3MUECKUX BEJIHMYUH B BUJC



NpeIJIOKEHHBIX TaOnuIl U TpaduKoOB, JeNaTh BBIBOJABI MO pe3yjibTaTaMm
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HU3MEPEHHS (PU3UUECKHX BEIMYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO TeNa, CUja TPEHHUS CKOJIBXKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CHJIA, JICHCTBYyIOIIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KO3(PPHUIMEHT MOJE3HOro ACHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEeAys NPEIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJTHEHHH HW3MEpPEHUN COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY H
BBIYHCIISITH 3HAUCHNE NICKOMOW BEJIMUMHBI,

coOroAaTh MpaBuiia TEXHUKUA 0€30MacHOCTH IIpH paboTe ¢ 1abopaTOPHBIM
o0opyIoBaHUEM;

YKa3bIBaTh MPUHIIUATBI JACHUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIuecs COCyabl, Oapomerp,
phIUar, MOIBWKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JACHCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HX ONHCAHHUA (B TOM YHCIHE:
NOJIINITHUKY, YCTPOMCTBO  BOZOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, TIOPIITHEBOW HACOC, apEOMETP), UCTIOB3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBJICHUN W HEOOXOIUMBbIE (PU3UICCKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NPUMEPHl  (HAXOOWTh  WH(MOpPMAIMIO O  TIPHUMEPax)
NPAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU Il oOecrieueHrst 6€30MacHOCTU MPpU OOpalieHuu ¢ IpudopaMu H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM 3KOJIOTUYECKOTO TMOBEJCHHS B OKPY’KAIOIIEH CPEIE;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NUMEIOIIUXCS
3HAHUA ¥ TyTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIIEIIATH
uHGOpPMAIMIO, KOTOpas SBJSETCS MPOTHBOPEYMBONW MIM MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISPHYIO
auTepatypy  (pu3mdeckoro copepaHHs, CIPaBOYHbIE MaTepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHbIE KpAaTKHE MUCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAUU (PU3NIECKOTO COACpKAHHSI, B TOM
qrciie MyOMUYHO JeNaTh KpaTKHe COOOIEHUs O pe3yibTaTaxX MPOEKTOB
WIn Y4eOHBIX WCCIEJIOBaHWH, TPH D3TOM TPaMOTHO HCIIOJIB30BATh



U3YYCHHBI TOHATUWHBIN ammapat Kypca (U3HMKH, COIPOBOXAAThH
BBICTYIUICHUE ITPE3EHTALIUEH;

IOpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HWCCIEIOBAHUM pachpenesiarh
00s13aHHOCTH B TpYIIE€ B COOTBETCTBUU C IOCTAaBJICHHBIMHU 3a/layami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHUCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJA B  JEATENbHOCTh  TPYMIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

UCII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEeTaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMUECKHUE U
amop(HBIC Tena, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIIeparypa, BHYTPEHHSISI SHEPrus, TEIUIOBOM JIBUraTelb,
AJIEMEHTAPHBIN AIIEKTPUUECKHUM 3apsijl, AIEKTPUUECKOE TO0Je, MPOBOIHUKI
U TUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUAN TOK, MATHUTHOE TIOJIE;
pasznuyaTh SBJICHHS (TEIUIOBOE pacIIMpeHHE W CHKaTHe, TeIulonepesaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KAMWJUIAPHBIE SBICHUS, HCTIAPCHUE,
KOHJIEHCAlMs1, IUIaBJIEHHWEe, KpHUCTaJUIu3anus (OTBEpJEBAaHUE), KHUIICHUE,
Teruionepeaaya (TEeTIOnpPOBOIHOCTb, KOHBEKLHA, U3ITy4YEHHUE),
AIEKTPHU3AIUS TEJ, B3aMMOJICHCTBHE 3apSAI0B, NEUCTBUS AICKTPUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHuTOB, JEHCTBUE
MarHUTHOTO TOJsl HA MTPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS UHIYKIUS)
0 ONHCAHWI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JTAHHOE (PU3HUECKOE SABJICHUE;

pacmo3HaBaTh TMPOSBJICHHE W3YYEHHBIX (U3MUECKUX  SBICHUNA B
OKpYXKaoIeM MHpe, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SIBJIEHUS B MPUPOJE,
KpUCTaJUIbl B Tpupoje, usnydeHue CoiHa, 3amep3aHue BOJIOEMOB,
Mopckue O0pu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKHE
SBJICHUS B aTMocdepe, DJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE
nosie 3eMiH, Jpeiid TOJIFOCOB, POJIb MATHUTHOTO TOJIS JUISl JKM3HU Ha
3emuiie, NOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OTHMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (YM3UYECKUE SBIICHUS, UCIIONB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAEJbHAas TeIuioTa
IUIaBJICHUS, yJelbHasg TemioTa NapooOpa3oBaHUs, yHAelbHAas TeruioTa
CropaHus TOIUIMBA, KOA3(PPUIIMEHT TOJIE3HOTO JEUCTBHUS TETUIOBOM



MAaIlTMHBI, OTHOCUTEJIbHAS BIAKHOCTh BO3yXa, AJICKTPUUECKUN 3aps,
CUja TOKa, DJIEKTPUYECKOE HANPSHKEHHE, COMPOTHBJICHUE MPOBOIHHKA,
yIeIbHOE  COMpOTHBIIEHHWE  BemiecTBa, paboTa U MOIIHOCTb
DIIEKTPUYECKOTO  TOKa), TPH OMNHCAHWM TMPaBWIBHO  TPAaKTOBAThH
(GU3NYECKUH CMBICIT HCIIOJIb3YEMbIX BEIMYHH, 0003HAUEHUS U CIUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIMYWHAMH, CTPOUTH TpaduKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NIESCKIX BEITMYHH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3UYECKUE SBICHUS U MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIAI CYMEPIO3UIIMN TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydacTKa 1€, 3aKOH
Jbxoyns—JIeHla, 3aKOH COXpaHEHWs OSHEPIHH, TMPU OSTOM JaBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIPAKCHHE,

OOBACHITh (U3UYECKUE MPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IIaroB ¢ OMOpod Ha 1—2 W3yYeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(bU3UYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuyéTHble 3amadyu B 2—-3 JEHCTBUSA, WCTOJB3YS 3aKOHBI U
dbopMyIbl, CBsI3BIBatONME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
yCIIOBUS 3a/laydl 3alMChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs  pemIeHWs 3aJadd, BBIOMpaTh 3aKOHBI U (OPMYIIHI,
HEOOXoauMbIe JUIsi €€ pemieHus, MPOBOIUTHL PACUETHl W CPAaBHUBATH
MOJIYY€HHOE 3HaYCHNE (PU3NYIECKON BETUYNHBI C U3BECTHBIMH JTAHHBIMU;
pacrmo3HaBaTh MPOOJIEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METOMOB, HCIONB3Yysl OMUCAHWE HCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE TPEANOJIOKEHUEe, OIICHUBATh TMPABWIBHOCTH TOPSIIKA
MIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJIUTh OMBITHI MO HAOMIONCHUIO (U3WYECKUX SBJICHUA WU
Gu3NYECKUX CBOWCTB TN (KaNMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusl MPU M3IYUYCHUM OT IBETa H3Iy4arolieidl (MOrIoaroliei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTU U
wiomanad e€ TOBEPXHOCTH, OJCKTpH3aIMs Tl U B3aUMOJICHCTBHE
DIIEKTPUYECKUX  3apsfoB, B3aMMOJCHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaM3allisl MAarHUTHBIX TIOJEH TOCTOSHHBIX MAarHWTOB, JCUCTBUSA
MarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,



CBOMCTBa DJIGKTPOABUTATENSI TIOCTOSHHOTO TOKa): (hopmMyIupoBaTh
IPOBEPSIEMbIC MPE/IOJIOKEHHUS, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHusI, OMMCHIBATH X0/ OMBITA U (POPMYIUPOBATH BHIBOJIHI;
BBIMIOJIHATh ~ NOPSIMbIE  W3MEPEHUS  TEMIIEPATypbl,  OTHOCHUTEIbHOU
BJIQJKHOCTH BO3JyXa, CHJIbI TOKA, HAIpSIKEHUS C UCIOJb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UUECKUX BEIMYHUH, CPAaBHUBATH
pE3yAbTaThl UBMEPEHUN € YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHOM (PM3HUECKOM BEIUUYHMHBI OT
JpPYro C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUWKA OT €ro [JIMHBI, IUIOLIAJNA IONEPEYHOTO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHHS BEMIECTBA MPOBOJIHUKA, CHIIBI TOKA,
WIYyLIEro 4Yepe3 MNPOBOJHUK, OT HANPSIKEHUS HAa  IPOBOIHUKE,
UCCIICJOBAHUE IMOCJIEAOBATEIBHOIO M  MAPAJUIEIBHOIO  COEAUHEHUN
MPOBOJIHUKOB): IJIAHUPOBATh MCCIIEIOBAaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh WM3MEPEHUsI, CIAEAys NPEIIOKEHHOMY IUIaHy, (DUKCHpOBaATh
pe3yNbTaThl TIOJYYCHHOW 3aBHUCUMOCTH B BHUIE TaOMUIl U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHNS;

IPOBOJIUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BEIWYUH (yHenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIITHOCTh JJIGKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOUpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CIEIys MPEIJIOKECHHON UHCTPYKIUHU, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

coOJro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MpHU paboTe ¢ JabopaTOPHBIM
000py1I0BaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI  JEUCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHHUS (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMETp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPIHUM, 3JIEKTPOOCBETUTEIIbHBIC
pUOOPHI, HATPEBATEIBHBIC IJICKTPONPUOOPHI (TIPUMEPHI), ITCKTPUIECCKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENIb TOCTOSIHHOTO TOKA),
UCIIOJIB3YsI 3HAHUS O CBOWCTBAX (PU3MUECKHUX SIBICHUNW W HEOOXOIUMBIE
bu3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npubOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (SKUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCAeA0BATEIbHBIM U MAapaJUIeIbHbIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX LIeTIeH;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MPUMEPaX)
IPAKTHYECKOr0 HCIOJb30BaHUs (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU U oOecrieueHus: 0e30MacHOCTH MPU OOpallleHuH C MpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM IKOJIOTUYECKOTO TOBEJICHUS B OKPYIKAIOIIEH Cpe/Ie;

OCYIIECTBISATh TMOWUCK HWHGOpMAIMU  (DU3UIECKOTO COACp)KAaHUA B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUSA
JIOTIOJTHUTEIPHBIX ~ MCTOYHUKOB  BBIACHATH WHGOPMAIUIO, KOTOpPAs
SIBIISIETCS] IPOTUBOPEYMBON MIIM MOXKET OBITh HEIOCTOBEPHOI;
UCTIONIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3a/IaHUH HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (pU3MYECKOro coAepaHHs, CIPaBOYHbIE MaTepHAabI,
pecypcsl ceti MIHTepHET, BIajeTh NpuéMaMu KOHCTIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAILIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3maBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHUS,
0000mmasi wHOpMAIMIO W3 HECKOJbKHX WCTOYHUKOB (DU3UIECKOTO
CONEp)KaHUs, B TOM YHCIE MYyOJWYHO TNPEACTABISATh pPE3yJIbTaThl
IPOEKTHOM WJIM HCCIEeI0BATENbCKON JEATeIbHOCTH, P 3TOM IPaMOTHO
UCIIONIb30BaTh M3YYCHHBI TIOHATUWHBIA —ammapar Kypca (U3HKH,
COTIPOBOXKIATH BBICTYIIJICHHUE MTPE3CHTAINCH;

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, MH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajbda, OeTa- U raMMa-u3IydeHHUs,
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, KUHETHYECKass SHEprus, IOJIHAas MeXaHWU4ecKas >SHeprus,
MIEPUOJT U 9acTOTa KOJIEOAHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIhb MPEIOMIICHUS CPEbI), IPU OMUCAHUU
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 CHUTYaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB C OMOPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUI,
bu3znyeCcKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THple 3a7add  (OMUparoImuecs Ha cucreMy u3  2-3
YpaBHEHHUI ), HCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIE (PU3UIECKHE
BEJIMUMHBI: HA OCHOBE aHajM3a YCJIOBUS 3a7aud 3alUChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEJOCTAIOIINE WM WM30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE AJISi PELICHHs], TPOBOJUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOMKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, HCIOIb3Yysl OMUCAHHE HCCJIEIOBAHUS, BBIJCIATDH
IpOBEPSIEMOE TPEIINOJOKEHNE, OICHUBATh MPAaBUWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICJIOBaHUS, JelaTh BBIBOJABI, HHTEPIPETUPOBATH
Pe3yNIbTaThl HAOIIOICHUH U OTBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢u3znyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUs DSHEPTUH, 3aBUCUMOCTH MEpPHOAa KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJIEOaHWM, PSIMOIMHEHHOE paclipOCTPAHEHHUE CBETA,
pas3noxeHne Oeloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300paXKeHHWsI TpeaMera B coOuparomiei
JWH3e, HAOIIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB HW3IyUYEHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 HM30BITOUHOrO Habopa
o0Opy/sOBaHUs, OMNUCHIBATH XOJ ONbITa M  €ro  pPe3yibTarhl,
(GbopMynupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, ompeernss
CpemHee 3Ha4YeHWe W3MepsieMOld BeNWYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOP cHoco0a U3MEpPEHUs
(M3MepUTETHLHOTO MPUOOpPa);

OPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TIPSMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUs CBETa OT yrila MaJeHUs W yria MpejoMJIeHHs OT yria



NajieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaONMUI] U rpaduKoOB, IelaTh BBIBOIBI MO
pe3yJibTaTaM MCCIIE0BAHNS;

IPOBOAUTH KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JBIKEHUH,
YCKOpEHHE CBOOOJHOTO Ma/eHUs, XKECTKOCTb MPYKHUHBI, KOAIPPUIIUEHT
TPEHMsI CKOJIBKEHMsI, MEXaHMYecKass padoTa M MOIIHOCTh, 4acToTa U
nepuos KojaeOaHMM MaTeMaTU4ecKoro U TMPYKMHHOTO MasiTHUKOB,
onTHYecKas Ccwia coOuparomed JMH3bl, PAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, cOOMpaTh SKCHEPUMEHTATbHYIO YCTaHOBKY U
BBITMIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATDH
3HAYEHUE BEJIMUYMHBI U AaHAJIM3UPOBATH MTOJIYYEHHBIE PE3YJIbTATHI C YUETOM
3aJIaHHOU MOTPEITHOCTH U3MEPEHUM;

coOroAaTh npaBuia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
o0opymoBaHuEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3NYECKUX MOJENeH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUEUYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO fAJIpa;

XapaKTepu30BaTh MPUHIUINBI ACHCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha WX ONMCAHHUA (B TOM YHCIHE:
CHOUIOMETP, JaTYMKH IIOJIOKEHUS, PACCTOSHHUA M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, Mepuckorn, ¢oToannapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOI, JO3MMETp, Kamepa Bunbcona), ucmonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABICHUM U  HeoOXoaumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX MPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3aJad, ONTHUYECKHE CXEMBbI IS
MOCTPOCHHUS N300paXKEHMI B IIIOCKOM 3epKajie M COOMpAOLIe TNH3E;
OPUBOIUTH  NpUMEPbl  (HAXOAUTh  MH(POPMALMIO O  [pPUMEPaX)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUKW B IOBCEJHEBHOU
KU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHuu C MpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOLIEH CPEIE;

OCYIIECTBIISATh MOMCK HMHpopMauu (U3HYECKOTO COJEp)KaHUs B
WHTepHeTe, caMoCTOATENbHO (OPMYIIUPYsI TOMCKOBBINA 3a1poc, HAXOAUTh



IYTH OIPEIEIICHUS TOCTOBEPHOCTH TOJTYYCHHOW WH(POpPMAIMKA HAa OCHOBE
UMEIOIINXCS 3HAHUH U JONOJHUTEIHHBIX UCTOYHUKOB;

UCTIOJIB30BATh MPH BBITIOJHEHUN YUEOHBIX 3aJlaHU HAYYIHO-TIOMYJISIPHYIO
auTeparypy  (pu3MuUeckoro - copepikaHus, CIpPaBOYHbIE MaTepUabl,
pecypcbl cetu MHTEpHET, BiajeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBanusi HGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALUM U3 HECKOJIbKUX HCTOYHUKOB (U3NYECKOTO COIACpPKAHMSA,
nyOJIMYHO MPEICTABIATH PE3YJIbTAaThl IPOEKTHOM MIIM MCCIIEI0BATEIbCKOM
NESITEeIbHOCTH, TPU 3TOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN ammapar Hu3y4aemMoro pasaena (U3UKH U COIMpPOBOXKAATH
BBICTYIUICHHE TMPE3CHTAlMel C Y4E€TOM OCOOCHHOCTEW ayTuTOPHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Koutpoabubie IIpakTuyeckue
n/n NporpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKOIIEr0 MUpPa
bubnunorexa [IOK
1.1 ®du3nKa - HayKa 0O ozae 2
H3HKA - HayKa 0 HpHpol https://m.edsoo.ru/7f416194
1.2 dusndeckue BEIIMINHBI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEINM METO/I, II03HAHUS 2 1 bubmorexa HOK
) v A https://m.edsoo.ru/7f416194
Uroro no pazgeny 6
Pa3nean 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHNH BelleCTBa
but6mmoreka [IOK
2.1 C 1
TPOCHHE BEIECTBa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE U B3aMMOICMCTBUE YACTHI] 5 1 bu6muoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 ArperaTHbie COCTO elecTBa 2
TPETaTHE ORI BEMECTS https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE Tel
but6mmoreka [IOK
3.1 M 3
CHAHITICCROC ABIDKCHHC https://m.edsoo.ru/7f416194
32 WNuepius, Mmacca, IOTHOCTh 4 1 but6mmoreka [IOK




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

bubnunorexa [IOK

3.3 Cuia. B 14 2
w18, BHRL cHit https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nen 4. /laBieHue TBEPABIX TeJL, )KUAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBneHust TBEpAbIMU 3 bubnmoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMHU U ra3zaMu https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.2 Jlasnenue xKuaKocTn > https://m.edsoo.ru/7f416194
bubnunorexa [IOK
4.3 ATmocepHoe napneHne 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTU U T'a3a Ha NOTPYKEHHOE 7 3 bubnmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paszgea S. Pa6ora u MOIIHOCTH. JHEePrust
bubnunorexa [IOK
.1 P 1
> aboTa 1 MOIHOCTE 3 https://m.edsoo.ru/7f416194
bubnunorexa [IOK
32 HpocThie mexanm3MbI > ! https://m.edsoo.ru/7f416194
5.3 Mexanuyeckasi SHEPTUS 4 1 bubmmorera IHOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHOE BpeMms 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 12




8 KUIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uu¢ppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [TOK
’ P - https://m.edsoo.ru/7f4181ce
bubnunorexa [IOK
1.2 T 21 1 5
CTIIOBBIC HPOLECCH! https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nes 2. DinekTpuyecKkHe M MATHUTHBIE SIBJICHHSA
)1 DIIEKTpUYECKHE 3apsabl. 3apsyKEHHBIE Tea 7 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [{OK
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
2.3 MarHuTHbIE SIBIICHHS 6 1 1.5 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHMe pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (itdpp )
NMpPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHUA
11 MexaHn4ecKoe JBUKCHUE U CIIOCOOBI €TI0 10 1 bubnunorexa [IOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumopeiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4ueckue KoJe0aHUA M BOJHBI
bubnunorexa [IOK
2.1 M 0 7 3
CXAHITHECIUE KOIEDaHHA https://m.edsoo.ru/7f41a4a6
bubnunorexa [IOK
2.2 MexaHn4ecKue BO .3 8 1 3
RAMACCKHC BOJHBL. IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3zgea 3. DiieKTpOMArHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
) 3IIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnmoreka [JOK




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

bubnunorexa [IOK
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1 ada6
43 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 bubmmorexa OK
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 5. KBanTOBBIE SIBJICHUSA
but6mmoreka [IOK
1 n 4 1
5 CITyCKaHHUE U MOTJIONICHHE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1ada6
bu6mmoreka [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. s 1
33 FICPHBIC peatiii / https://m.edsoo.ru/7f41a4a6
Hroro no paspeny 17
Paszgea 6. [loBTOpUTEIHbHO0-00001IA0IIMIA MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
) Kypca dusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®dusuka — HaykKa O pUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

Mexanndeckue, TSIUIOBEIC,
AIEKTPUIECCKHE, MATHUTHBIE,
CBETOBBIC, 3BYKOBBIC SIBJICHUS

dusnueckue BEIMYUHBI U UX
M3MEpeHne

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl P MOMOIIX
KHUJIKOCTHOTO TEPMOMETpPA U JaTUHKA
TeMIepaTypsl"”

Kak ¢usuka u apyrue ecTeCTBEHHbBIE
HAaYKH U3Y4YarOT IPUPOLY.
EcrecTBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanne GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJEIeH

but6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "[Iposepka
TUIOTE3bI: JAbHOCTD MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIEHO, TEM
0oJbIe, YeM OOJIbIIe BRICOTA ITycKa"




Crtpoenue BemiectBa. ONBITHI,

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE bubmorexa [OK
https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBU>KeHUEe 4acTUIl BEIIECTBA bubnnorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMbITHI 11O
9 HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3anmocBsA3b MEX1y CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHUSIX B UX bubnuorexa [{OK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI
MexaHuueckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa OK
https://m.edsoo.ru/ff0a05¢6
JIBI)KCHUE
but6moreka [IOK
13 Cxopocts. EAMHHLEL ckopocti https://m.edsoo.ru/ff0a079¢c
14 Pacuer nyty ¥ BpeMEHU IBUKCHUS bubmmorera LOK
https://m.edsoo.ru/ff0a0ae4
Wuepryg. 3akoH HHEPITUH.
15 BSaI/II)MOI[eﬁCTBHe TeJ'IpKaK MpUYUHA bubnmorexa LOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUs CKOPOCTH JIBHXKCHHUS TeJ
16 [InoTHOCTH BemiecTBa. PacueT Macchl bubmuorexa [{OK
1 00beMa TeJia 10 ero IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue




IJIOTHOCTU TBEPAOTO TEJIA»

Pemrenue 3agad mo teMme "IIOTHOCTE

but6mmoreka [IOK

18 BemecTsa" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCcTHKa
19 B3auMoercTeua Tea. Cuma
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yuenue
20 3aBUCUMOCTH PACTSHKCHHS
(medopmanun) Mpy>KUHBI OT
MPUITOKEHHON CHJTBI»
21 SIBnenne tarorenus. Cuiia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U
22 Maccoi tena. Bec Tena. Pemenue bubmorera [IOK
https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuna Tsokectu"
3 Cuita TsKeCTH Ha APYTHUX IJIaHeTax. bubnmoreka [JOK
Du3nYecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bubnunorexa [IOK
24 Msmeperne cut. Jlramomerp https://m.edsoo.ru/ff0al8cc
bubnunorexa [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
Clio)xeHHe IBYX CHII, HAIPaBICHHBIX
26 110 OJTHOMU nﬂpﬂi’;ﬁ. ’ bubmorexa OK
. https://m.edsoo.ru/ff0ala70
PaBHOnelicTByIOIIAS CHIT
27 Pemenue 3anau o teme
"PaBHoneiicTByromas cui"
73 TpeHue CKOIbXKEHUS U TPEHUE TTOKOSI. bu6muoreka [IOK
TpeHue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnast padota «13yuenue bubnuorexa [{OK




3aBUCUMOCTH CUJIbI TPCHUA
CKOJIbKEHUS OT CHJIBI IaBIICHUS U
XapakTepa COMpHUKacaroIINXCs
MMOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3ama4d Ha OIMPCACIICHUC

30 PaBHOJECUCTBYIOIIEH CUJIIbI
Pemrenue 3agau mo temam: «Bec

31 tenay, «['padpudeckoe n3obpaxeHue bu6nuorexa [IOK
cuny, «Cunbly, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHn4deckoe ABMKEeHHE», «Macca,

32 ILIOTHOCTHY, «Bec Temay,
«['padpuueckoe n3odpakeHUe CUI»,
«Cunbi»

13 Jasnenue. CriocoObl yMEHBITICHUS U bubnuorexa [{OK
YBEJWYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JaBnenwne raza. 3aBUCUMOCTD

34 JIaBJICHHS Ta3a OT 00bEMa, bubnnorexa LHOK

https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
[Tepenaua naBieHus: TBEPIBIMU
35 TGJII;.MI/I, JKUAKOCTSIMH U fasaMI/L 3akoH bubnnorexa LHOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiieHUE B KUIKOCTH U Tase, bu6muoreka [IOK
BBI3BAaHHOE JEHCTBHUEM CHUJIBI TSXKECTU https://m.edsoo.ru/ff0a2718

17 Pemenue 3agau no reme «/laBinenue B bubmuorexa [{OK
SKHIKOCTH U rase. 3akoH [lackaimsy https://m.edsoo.ru/ff0a2826

38 CooOlmiaromuecs cocyapl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bubnunorexa [IOK

39 I'mopaBimmueckuii mpecc
p p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiraeBoit
SKUIKOCTHBIM HAacocC
Atmocdepa 3emmn. [Tpuannbt
CYIIECTBOBAHUSA BO3IYIIHONU
41 0}6]0JIO‘-IKI/I Semin 3aB}I]/IH(-3[I/IMOCTB bubnnorexa LHOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpPHOTO TaBJICHUSI OT BHICOTHI
HaJl ypOBHEM MOPS
bubnunorexa [IOK
42 Bec Bo3ayxa. ATMochepHOE TaBlICHIE
ayx bep A https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO JaBICHUS. bubnmoreka [JOK
OnbiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 aBIICHUS OT BBICOTHI HA, OBHEM bubmmorexa [OK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapometp-anepouna. Atmocdeproe bu6muoreka [IOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3amau mo treme "
AtMocdepHoe naBienue"
JlelicTBue )KUIKOCTH U ra3a Ha
47 HOTPYKEHHOE B HUX TEJIO bubmmorexa [OK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHnast pabota «Onpezenenne
43 BBITAJIKUBAIOIIEH CHIIBI, bubnuorexa [{OK

JEUCTBYIOLIEH HA TEJIO, TOIPYKEHHOE
B JKHJIKOCTB)

https://m.edsoo.ru/ff0a33fc




49

Jlaboparopnas padoTa 1mo Teme
«MccnenmoBanue 3aBUCMOCTH Beca
Tena B BOJie OT 00bEMa MOrpyKEHHOH
B JKUKOCTh YaCTH TeJlay

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

50

IImaBanue Ten

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

51

Jlaboparopnas pabota
"KoHcTpynpoBaHue apeoMeTpa W
KOHCTPYHPOBaHUE JIOAKU U
omnpeaeneHue e€ rpy30n0abEMHOCTH"

52

Pemenne 3agau mo remam: «llnaBanue
cynoB. Boznyxoriasanuey,
«/laBieHue TBEPABIX TN, KUIKOCTEH
M Ta30B»

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

53

KonrponsHast pabora o Teme
«/laBiieHHE TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B»

54

Mexannueckas pabora

bubnunorexa [IOK
https://m.edsoo.ru/ff0a3 {82

55

MorHocTs. EquHUIBI MOIITHOCTH

bubnunorexa [IOK
https://m.edsoo.ru/ff0a3 {82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPU
noanbéMe o jectauie"

57

IIpocteie MexaHu3Mbl. Poryar.
PaBHOBecue cui Ha peruare

58

Pbruaru B TexHuke, OBITY U IPUPO/IE.
JlaboparopHnas pabora
«MccnenoBanue ycioBHI paBHOBECHS

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e




pblyara

59

Pemrenue 3agad mo teMe «Y CIOBUSI
paBHOBeCI/IH pLIqara»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment monesnoro aercTeust
Mexanu3ma. JlaboparopHas padota
«M3mepenue KII/ HakinoHHOM
IJIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Pabora,
mortmHocTh, KITI"

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

62

MexaHudeckas SHeprusl.
Kunetnueckas 1 noreHuanIbHas
SHEPIus

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHECHUSI MEXaHUYECKON
SHEPIrUu

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIEPUMEHTAILHOE ONPEICIICHUE
M3MEHEHUS KUHETUYECKOU U
MOTEHLIUAJIBLHONW SHEPTUH NPU
CKAaTBIBAHUHM TE€JIa IO HAKJIOHHOU
MJI0CKOCTH"

65

KontponbHas padoTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

66

PesepBHbIit ypok. Pabora ¢ Tekcramu
o teMe "MexaHnueckoe IBmxkeHue"

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

67

PesepBHbIit ypok. Pabora ¢ TekcTamu
1o TeMe "JlaBieHue TBEPABIX TE,
JKUAKOCTEN U ra3oB"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIit ypok. Pabora ¢ Tekcramu




1o TeMme "Pabora. MOIIHOCTSE.
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

12




8 KUIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
. but6mmoreka [IOK
1 KMHETUYECKOM TEOPUU U UX ONBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOTO, JKUIKOTO U | bu6nuorexa [IOK
ra3000pa3HOro COCTOSHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEeHHEe CBOMCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOTr0 COCTOSIHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHHUIN
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuaeckue u amopdHsbie Tena 1 bubmorexa OK
P P https://m.edsoo.ru/ff0aS800
6 CmauuBaHue U KaWJUIPHOCTD. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacmpeHue U cxxatue 1 bubmmorera IIOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpATYpPhI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YacCTHUIL
9 Buytpennss sneprus. CrocoOsl | bu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teruonepenaun 1 bu6muoteka [JOK




https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIUIOBBIX CBOMCTB
BEIIECTB U MAaTEpUAJIOB B LIEJAX

bubnunorexa [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocOepekeHus "

12 KomnuecTBo TemnoTel. Y nenbHas bubnunorexa [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OalaHca. bu6muoreka [IOK
TermooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota

14 "Uccnenopanue sBiICHUS bubnuorexa [{OK
TEII000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer konmuecTBa TEIIOTHL,

15 HEOOXOMMOTO JJI1 HarpeBaHus Teja
Y BBIIESIEMOTr0 UM IIPU OXJIAXKICHUN

16 JlaGopatopnas pabora "OnpenencHue bubmuoteka [JOK
yAEJIbHOU TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y JeabHas TEIIoTa bu6muoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpCBaHUE

18 KPUCTAIMYECKUX TeJ. Y aenbHas bubnnorexa LHOK

p ' https://m.edsoo.ru/ff0a71d2

TEII0Ta TUIaBJICHUS

19 JlaGopaTopnas pabora "OnpenencHue bu6muoteka [JOK
YAEIbHOM TETUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapoobpazoBaHue U KOHICHCAITHS. bu6nuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kuneunune. Y aenpHas Temiora but6mmoreka [IOK




napooOpa3oBaHUs ¥ KOHICHCAIIHH.
3aBHCUMOCTB TEMITEPATYPBI KUTICHHSI
OoT aTMOC(EepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxuaocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencaue
OTHOCHUTEJILHOW BJIAKHOCTH BO31yxa"

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

23

Pemenwue 3a1au Ha onpeelieHue
BJIQKHOCTH BO3yXa

24

[TpuHIUIBL paOOTHI TETITIOBBIX
neurateneii. [Taposast TypOuHa.
JIBUraTeNs BHYTPEHHETO CTOPaHUs

25

KIIJI TerioBoro ABUraTes.
TeruioBble JBUTATENN U 3allIUTa
OKpY>Karole cpeibl

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

26

3aKOH COXpaHEHMS U IIPEBPALLEHUS
OHCPIUU B TCIJIOBLIX IMPOILICCCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TenaoBhIe SIBICHUS.
N3meneHue arperaTHeIX COCTOSHUM
BenecTna"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KontponbHas padoTa mo teme
"Tennossle sABneHus. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemecTna'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus tei. [[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLML
TeJl UHAYKIMEW U IpU
COMPUKOCHOBEHUH"




B3anMozencTeue 3apsyKeHHBIX TElL.

bubnunorexa [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE T0JIE.

0 HanpsiskeHHOCTB JIEKTPUYECKOro bu6nuorexa [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUYECKUX MOJIEN
Hocurenu snexkTpudeckux 3apsiaoB.

33 OnemeHTapHbli 3apsaj. CtpoeHue
aToMa

14 [IpoBOHUKY U TUATIEKTPUKU. 3aKOH bubnunorexa [IOK
COXPaHEHUS NEKTPUIECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1au Ha npuMeHEHUE bubnmoreka [JOK
CBOWMCTB AJIEKTPUUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUI TOK, YCIIOBUS €TI0

36 cyiiectBoBaHus. MicTouHuku bubmmorexa [OK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JlefcTBUSI 2TEKTPUUECKOTO TOKA bubmmorera LOK

https://m.edsoo.ru/ff0a96b2

Ypoxk-uccnenoanue "Jleiicteue

38 AIEKTPUYECKOTO 011 Ha TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

19 DJIEKTPUYECKUI TOK B MeTaslIax, bu6muoreka [IOK
JKHIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DnexTpuyeckas Lenb U €€ COCTaBHbIE
qJacTu
Cuna toka. JlabopaTopHas pabora

41 "N3mepeHue U peryiupoBaHue CUIIbI 0.5 bubmmorera LOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DIEKTPUUECKOE HATIPSKCHHE.
BoasT™metp. JITaboparopnas pabota

bubnunorexa [IOK

42 "H3mepeHue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a9e14
HarpsKeHus "

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bu6muoreka [IOK
MPOBOJHUKA OT €r0 JJIUHBI, IUIOAAN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOr0 CEYEHUs U MaTepuana”
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 7151 ydacTka bubmorexa OK

https://m.edsoo.ru/ff0aa44a

Lenu
JlaboparopHnast pabota
"HcciaenqoBaHye 3aBUCUMOCTU CYIIEI

46 TOKa, UAYILIETO Yepe3 PE3UCTOp, OT 1 bubmorexa OK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Jlaboparopuas pabota "IIpoBepka

43 IIpaBWJIa CIIOKEHMSI HANIPSLDKEHUN TTPU | bu6muoteka [JOK
MOCJIEAOBATEILHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopuas pabota "IIpoBepka

49 MpaBuJjIa JJis CUJIbI TOKA MPU | bubnunorexa [IOK

napajijicJibHOM COCANHCHUN
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHEHUE

50 3axoHa OMa U1t pa3jInuyHOro bubnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMSI TIPOBOTHUKOB
51 PaboTta 1 MOITHOCTB ANEKTPUIECKOTO bu6muoreka [IOK
ToKa. 3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota "Onpenenenue
52 a00TBI U MOIIHOCTH JJIEKTPHUUECKOTO bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE e U MOTPEOUTENN
53 DIIEKTPUUECKOI DHEPTUH B OBIT bubmorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsibl.
54 3apsoKeHHBIE TEIa U X bubmmorexa LOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1ocTOSHHBIH
AJIEKTPUYECKUM TOK"
KonrponsHast pabora o Teme
"DJIeKTpHUUeCcKUEe 3apsaabl.
55 3a H)I(TGII)-IHBIG Tela I/IpI/IX bubmmorexa LOK
p . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1ocTOSHHBIH
AJIEKTPUYECKUM TOK"
56 ITocTostHHEIE MATHUTEL, UX
B3aHMOJICICTBUE
57 VYpok-uccnenosanue "M3zyyenue bu6muoreka [IOK
MOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHoe none. MaruuTHoe 1oJjie
but6mmoreka [IOK
58 3eMJIH U €ro 3HaUeHue U KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsIT OpcTena. MarauTHoe nose
UIEKTPUUECKOro Toka MarHuTHoe
10JI€ KaTYIIKHU C TOKOM

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

60

[IpuMmeHeHHe HIEKTPOMArHuTOB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
OJIS1 HAa MPOBOJIHUK C TOKOM"

0.5

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

61

QHGKTpOﬂBI/II‘aTeHB IIOCTOSAHHOT'O
ToKa. Mcnonp30oBanue
BHGKTpOﬂBI/II‘aTeHeI\/f B TECXHUYCCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHnast pabota
"KoHcTpynpoBaHue U U3y4eHUE
paboTHI AJIEKTpOABUTATENS "

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

62

OmnbiTel @apazest. 3akoH
3JIEKTPOMArHUTHON MHIAYKLIMH.
[TpaBuio Jlenna

63

OnexrporerepaTop. CriocoObt
MIOJTyYEeHHUS JIEKTPHUECKOW HHEPTUH.
DnEeKTpOCTaHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U
Mar"HuTHbIE IBiIeHus"

65

KontponbHas padoTa mo teme
"DJIeKTpUUECKUE U MarHUTHbBIE
siBJICHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

PeseprHbIit ypok. Pabora ¢ Tekcramu

but6mmoreka [IOK




o teme "TemnoBele gBiaeHUs"

https://m.edsoo.ru/ff0acc5e

PeseprHbIit ypok. Pabora ¢ Tekcramu

67 Ho Tee "HOCTVOHHH,E" it ! ngs?;;f;siggﬁmacdcé
ANEKTPUUYECKUN TOK
68 PeseprHbIit ypok. Pabora ¢ Tekcramu 1
1o Teme "MaruuTHele siBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 14.5

I[TPOIT'PAMME




9 KUIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrpoabnsie  Ipakrueckue i[:;:eﬂﬂﬂ :g[()bal:())l;:fenbnble
padoThI padoTsI pecypen

| MexaHuueckoe OBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYEeCKOTr'0 JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IIPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JIBUJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMoMHETHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHast 1
CKOPOCTb

5 [IpssMonMHENTHOE paBHOYCKOPEHHOE 1 bubnmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABMKEHUS. 1
I'padux cxkopoctu
Jlaboparopnas padota "Onpenenenue

7 YCKOpEHHUs Teja npu | | bubnnorexka HOK
PaBHOYCKOPEHHOM JBUXEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TI0CKOCTH"

2 CBoOonmuoe nmagenne tei. OIbITH 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TIO 1 bubnmoreka [JOK
okpykHocTH. Ilepron u yacrora https://m.edsoo.ru/ff0ael76




oOparmienus. JIuneinas u yriosas

CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHHE
1 [IepBeiit 3akoH HproToHa. Bexkrop bubnmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. bubmmoreka [JOK
PaBHopelicTByrOIAsA cruita https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HproTona. bubnnorexka HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pewrenne 3amau Ha npyuMeHeHUe bubnmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeboc
bubnmoreka [JOK
15 Cuna ynpyrocr. 3akon I'yka https://m.edsocl)_.lru/fﬂ)aeca2
16 Pewenue 3amgau no reme «Cuia
YIPYTOCTH»
17 JlaGopaTopHnas paborta «OnpeneneHue bubnuoreka [JOK
JKECTKOCTHU IPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexka HOK
18 Cuna Tperns https://m.edSO(I)l.ru/fanﬂ 38
19 Pemenne 3agau mo teme «Cuna bubnuotexa [JOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Onpenenenue bubnmoreka [JOK
Kod(duimenTa TpeHMU CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no reme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bubnmoreia LIOK
" https://m.edsoo.ru/ff0afb8e
TPEHHS
” Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubmuorexa [JOK

TATOTEHUS. Y CKOpEHUE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




naacHus

Ypok-koupepenius "JIBuxeHue Tl

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conmueunast cucrema). ['anaktuxu"
Pemrenue 3agad mo reme "Cuna
24 TSDKECTH Y 3aKOH BCEMUPHOTO bubmorexa HOK
N https://m.edsoo.ru/ff0af5f8
TATOTEHUS
)5 [IepBas kocMuueckas CKOPOCTb. bubnmoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepUaIbHONW TOUKHU.
AOcomoTHO TBEPIOE TEIO.
26 PaBHOBecue TBEpIOTO TENA C© bubmorexa [TOK
. . p https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpaICHHUS.
MowmenT cuibl. LleHTp TskecTn
PaBHOBeCcue MaTepUaIbHONW TOUKHU.
AOcomoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHON OChIO BpAIICHUS.
MowmenT cuibl. LleHTp TskecTn
73 Pemenue 3agau nmo reme "MomeHT bubnnorexa [JOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO
" bubnuorexa [JOK
29 TeMe "MexaHudecKkoe NBIKEHHUE.
. " https://m.edsoo.ru/ff0b0408
B3aumopeiicteue Ten
KontponbHas padoTa mo teme
" bubmmoreka [JOK
30 MexaHuueckoe JBUKEHUE.
. " https://m.edsoo.ru/ff0b06ec
BsaunmonelicTBue Ten
31 Nmnynec Tena. Umnynse cuiel. 3aKoH bubmmoreka [JOK




COXpaHEHUs UMITyJbCa. YIIPYroe u
HEYIPYTroe B3aUMOJICHCTBHE

https://m.edsoo.ru/ff0b07fa

Pertennie 3aga4q o reme "3akoH

bu6mmoreka [IOK

32 COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢c
13 Ypok-koupepenius "PeakTuBHOE
JBH>KEHUE B MPUPOJIE U TEXHUKE"
bubnmoreka [JOK
34 Mexanundeckas paboTa U MOIITHOCTb hitps://m.c dSO(])_.Iru pr——
35 PaboTa cwitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTU U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPH
pPaBHOMEpPHOM JIBUXKEHHUH TeJa 10
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs3b 5HEPrUH U pabOTHI.
IToTenuumanpHas sHEprust
13 Kunernueckas sneprus. Teopema o bubnmoreka [JOK
KUHETHYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKe
40 JlaGopaTopnas pabora «M3yuenue bubnuoreka [JOK
3aKOHA COXPAaHEHUs YHEPT UM https://m.edsoo.ru/ff0bl12fe
A1 KonebaTenpHOE TBUKEHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoneOaHusl. bubnmoreka [JOK
BreinyxkaeHnsie koebanus. Pezonanc https://m.edsoo.ru/ff0b20£0
43 MareMaTuuecKkuii ¥ Npy>KUHHBINA

MasATHHUKH




44

VYpok-uccnenoBanue «3aBUCUMOCTh
nepuoja KojebaHuii OT KECTKOCTH
MPYXUHBI U Macchl Tpy3a»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpaiienue 3Hepruu npu
MEXAHUYECKUX KOJIEOaHUIX

46

JlaboparopHnas pabota «Ornpezenenne
9YacTOTHI U TIeproJIa KoJeOaH i
MPYKUHHOTO MasITHUKA)

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

47

Jlabopartopnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEPHO/Ia KoJieOaHU i
rpy3a, HOJBEIIEHHOTO K HUTH, OT
MAacchl Ipy3a»

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexanuueckue BOIHEL. CBONCTBA
MexaHu4decKux BOJH. [IpomonsHbIC 1
MOTIEPEYHBIE BOJTHBI

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

49

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

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koH(pepeHus "YIpTpa3ByK u
MHOPa3BYK B IPUPOE U TEXHUKE"

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

54

[ToaroToBka K KOHTPOJILHOM paboTe MO

bu6mmoreka [IOK




TeMe "3aKOHbI COXPAHECHHUS.
MexaHnueckre KojieOauus U BOJIHBI"

https://m.edsoo.ru/ff0b2510

KonrponsHast pabora o Teme

55 "3akoHbI cOXpaHeHus. Mexannueckue
KoseOaHus U BOJHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnnorexka HOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenuus "kana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnnorexka HOK
Hcnonbs30BaHue 3J€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJ1s1 COTOBOM CBsI3U"
VYpoxk-uccnenopanue "N3yuenue
. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3aiay Ha onpeseneHue
60 YaCTOThI U JUIMHBI JIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
61 CxkopocTts cBeta. BonHOBBIE CBOMCTBA buommorexa LHOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsMonunennoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmorexa [TOK
pacpocIp ' https://m.edsoo.ru/ff0b3658
ComHua 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 bubmunorexa [JOK




MMpEIOMJICHUSA CBCTA

https://m.edsoo.ru/ff0b3aca

[TomHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnons3oBanue MOIHOTO BHYTPEHHETO ngj;;f;;gg};m b3cse
OTpPa)KCHHUS B ONTHYECKUX CBETOBOAAX
Jlabopartopnast pabota "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJla naJieHus Ha
rpanune "Bo3ayx-cTekno""
VYpok-koupepennus "Vcronp3zoBanue
67 MOJHOT'O BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
Bbubnuoreka [IOK
68 JInn3el. OnTrueckast cuiia TMH3bI hitps:/m.cdsoo.ru/fOb3f2c
. bu6mmoreka [IOK
69 [TocTpoenue n3o0paxeHi B TMH3AX hitps:/m.cdsoo.ru/fl0b4dda
Jlaboparopnas padota "Onpenenenue
70 (hOKYCHOTO PACCTOSIHHS ¥ OTITUYECKON bubmorexa HOK
CHTEI COBUpaIOmEH MHH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHnus "OnTuaeckne bubnmoreka [JOK
JIUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue buommorexa LHOK
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepentus "ledexTo
3penus. Kak coxpanurts 3peHue"
PasnoxxeHue 6ernoro cBeta B CIIEKTP.
74 OnbiTel HetoToHa. Criokenne bubnnorexa [JOK

CIIEKTpaJIbHBIX I[BETOB. [Jucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c




Jlaboparopnas padota "OnbITHI 11O
Pa3IoKECHHUIO OEJIOT0 CBETA B CIICKTP U

Bbubnuoreka [IOK

75 BOCHPUSTHIO I[BETA MPEIMETOB IIPU UX hitps://m.cdsoo.ru/fl0c0e2a
HaOJII0/IEHUH Yepe3 I[BETOBbIE
¢bunbTpH"
VYpok-npaktukym "BonHoBbIE
76 CBOMCTBA CBETA: JUCIIEPCHS,
uatepdepenus u qudpakmms"
77 Omnsitel Pe3epdopaa u rutanerapHas bubnnorexka HOK
MOJeldb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue U MOIVIOLIEHUE CBETa
79 atomoM. KBaHTel. JInHeluaTeie buommorexa LHOK
https://m.edsoo.ru/ff0c144c
CHEKTPbI
20 Ypoxk-nipaktukym "Habmronenue bubnnoreka HOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crpoenne atomHoro siapa. Hykinonnas bubnnorexka HOK
MOJEIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE IpEBpaALICHUS. bubnmoreka [JOK
N3oTomsl https://m.edsoo.ru/ff0c1al4
’4 Pemenne 3agau mo Teme: Bbu6munoreka [IOK
"PanuoaktuBHBIE peBpamieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
VYpoxk-koHpepenuus "PagroakTuBHBIE Bu6miorexa LOK
86 W3JIy4EHHS B IPUPOJE, METUIIUHE,

TeXHukKe"

https://m.edsoo.ru/ff0c2126




Snepubie peakunu. 3aKOHbI

87 COXpaHEHUS 3apSI0BOT0 U MAacCCOBOIO buGnnorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
YHCEN

28 DHeprus cBA3U aTOMHBIX sifiep. CBsi3b bubnnorexka HOK
MAaccChl ¥ JHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no reme "SAnepHeie
peakun"

90 Peakuuu cunTes3a u aeneHus saep. Bbubnuoreka [IOK
Uctounuku sHeprun ColiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-kounpepenmus "Anepuas

91 sHepreTuka. JlencTus
PaIMOaKTUBHBIX U3ITyYEHUH Ha JKUBBIE
OpraHu3MbI"

[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

9 TeMme "DIEeKTPOMarHuTHOE TOJI€. bubnnoreka HOK
DNEKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrosnie gssnenus"

KontponbHas padoTa mo teme

93 "DeKTpOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanrosnie gssnenus"
[ToBTOpeHme, 0600IIEHNE.

94 JIaGopatopHble pabOTEI IO KypC bubmmorexa IOK
" P pv P " pey https://m.edsoo.ru/ff0c245a

B3aunmoneiicTBue Ten
[ToBTOpenue, o6o0menue. Pemenue
Bbu6nmuoreka [IOK
95 pacUETHBIX U KQaUECTBEHHBIX 3a/a4 10
" " https://m.edsoo.ru/ff0c2572
teme "TernoBsie mpoLEeCCh
96 [ToBTOpenue, 0606meHue. Pemenue bubnmoreka [JOK




paC‘-ICTHBIX 1 KQUCCTBCHHBIX 3a/1a4 110
teme "KIIJI TennoBeIxX apurareneit”

https://m.edsoo.ru/ff0c2a22

[ToBTrOpenue, o6o0menue. Pemenne

bu6mmoreka [IOK

1
97 pacYeTHBIX U KaYECTBEHHBIX 3a]1a4 110 hitps:/m.odsoo.r/f0e2b30
teme "KIIJ[ anekTpoycTaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JIaGopatopHble pabOTEI IO KypC 1 1 bubmmorexa IOK
" patop P " pey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 bubmorexa LIOK
N https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTropenue, o6o0menue. Pabora ¢
100 Tekcramu 1o teMe "Koebanusa u 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBEIE 1 bubmmorexa IOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTamu 1o Teme "KBanTtoBas u 1
sanepHas Gpusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOI'PAMME







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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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