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MNOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOoBHE OCHOBHOIO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeNbHON MNpPOTpaMMbI, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€rom ¢eaepaibHON pabouel mporpaMMbl BOCIIUTAHUS U
Konuenuun npenoaaBanus yaeOHoro npeamera «Duznkay.

Conepxanue mporpamMmbl IO (QHU3MKE HampaBlIeHO Ha (opMUpOBaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAlOIIMXCS W OPraHU3alUi0 H3y4YeHUS
¢u3MKN Ha AESITENbHOCTHON OCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4yeOHoro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMbBIM JIMYHOCTHBIM M METaIlPeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYyYHBIX YUEOHBIX NPEJIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[TporpamMma no ¢u3MKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BAaTEIbHOCTD
U3y4eHHUs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOTO COJICpKAHUSA U
yu€Te BO3pacTHBIX 0COOEHHOCTEH 00ydaronIuXCsl.

[TporpamMma mo ¢usuke paszpaboTaHa ¢ LEIbIO OKAa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl M0 y4eOHOMY ITpEeIMETY.

dusuka ABISETCS  CUCTEMOOOPA3YIOIIMM  JUIsl  €CTECTBEHHO-HAayUHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKHUE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB
W SBJICHWM, M3ydaeMbIX XUMHUEH, Ouosioruei, actpoHomued u ¢GU3HIECKON
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBisieT HauOosiee SCHble OOpa3lbl MPUMEHEHHS HAyYyHOTrO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOTyYeHHs TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 IMMaBHBIX 3a7a4 (pU3MUECKOro oOpa3oBaHHs B CTPYKType OOIIEro
o0pa3zoBaHus COCTOMT B ()OPMHPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00y4aronuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TIpEaAIoiaraeT OBJIAJEHUE
CIICAYIOUIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e MHTEPNPETHPOBATh  JaHHBIE W  MHCIOJIB30BaTh  HAy4yHbIE
JI0Ka3aTeIbCTBA AJIsl TIOJTYUYECHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKKM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®Dexepanuu, peamTu3yOIINX
OCHOBHBIE  00I1e00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKIAEHHOM pelieHueM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoToKoa oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyyenus pusuku:

npHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYYaloOIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IO3HAHUS M (DOPMHUPOBAHKE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymymiei
1po(heCCHOHANILHOM JIeATEIBbHOCTH, CBA3aHHON ¢ (PU3UKOM, MOArOTOBKA K
JaJbHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX TIeJIed MPOrpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
obmrero 06pa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

npuoOpeTeHNe YMEHHI OMHUCHIBATh U OOBSICHATH (PU3NUECKHE SBICHUS C
UCITOJIb30BAHUEM TOJTy4YEeHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pEUIeHUs MPOCTEHINMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MoOJIeIeH, TBOPYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIC SBJICHUS U BBITOIHATH OMBITHI,
nabopaTopHble paOOTBl U DKCIEPUMEHTAIbHbIE HCCIECAOBAHUS C
UCIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalel (HU3UIECKOTO CONepKaHUS,
BKJItOUYasi THPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE HH(POpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHoHANbHON AeATeNbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

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

o0pa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 ygaca (3 yaca B HeJeto).

[Ipennaraemslii B mporpamMmMe 1o (usmuke nepeueHb J1abopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATEIbHbIN XapaKTep, yUUTENb JIEJacT BEIOOp MPOBEACHUS



71a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYAITBHBIX OCOOEHHOCTEN
00y4aromuxcsi, CIIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka v €€ poJib B IO3HAHUHU OKPYIKAKOIIEro MUpa.

@usnka — Hayka o mnpupone. fABineHus npuponbl. OU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUMHBL. M3MmepeHue @u3anueckux BelWyuH. Duznyueckue
npudopsl. [lorpemnocts u3mepenuit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢wusuka wu pApyrme ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOIY.
EcTecTBeHHO-HAY4YHBIM METOJl MO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAy4YHOTO
BOIPOCA, BBIIBI)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, 00BICHEHHE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHu4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. Dusnyeckue MpuOOPHI U MpoLEypa NPSIMbIX WU3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopuvie pabomul u onvimul.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOTO MpUoopa.
2. N3mepenune pacCTOAHUN.
3. H3mepenue oO0bEéMa )KUIAKOCTH U TBEPJOTO Tea.
4. OnpezneneHue pa3MepoB MajbIX TEN.
5. M3mMepeHue Ttemreparypbl MpPU NOMOIIM KHAKOCTHOTO TEPMOMETpPA H
JlaTYuKa TEMIIEPATYPBI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMMOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIlNe, YeM OOJbINe BHICOTA
IyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMIKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzaumonmeicTBue dacTuil
BEILIECTBA: NIPUTKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYecKux) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHHMSIX M MIX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysum.
3. HaGmonenue  siBneHUN,  OOBSACHSIOMIUXCS ~ NPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM DpSAOB (C  HCIOJIb30BAHUEM

dboTorpadmuii).
2. OnbITHI IO HAOTIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBukeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeliHsisi CKOPOCTh NPU HEPABHOMEPHOM BUKEHUHM. Pacuér myTtu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMmoaencTBHe Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[TnotHocTe BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €IWHHULIE
o0BbEMa BelecTna.
Cuna Kak XapakTepHCTHKa B3auMoaeicTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iianerax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HaIlpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaGnrogeHue MexaHHMUECKOTo JIBHXKEHHS TeNa.
2. M3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3aMMOJIEHCTBHH TEJI.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX 110 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B XKUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbKEHUS Opycka WM IapuKa IO
HaKJIOHHOMW IUIOCKOCTH.
OmnpeneneHue MWIOTHOCTH TBEPIOTO TeNA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTh pacTsDKEHUSA (AedopMaliim)
MPY>KUHBI OT MIPUII0KEHHOUN CUIIBI.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra30B.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJIEHUSI ra3a oT o0BEma, TemmepaTypsl. llepemaua naBieHus
TBEPABIMU TEJNAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ 'mMapocraTmyeckuid
napajaokc. Coobuiaroniyecs: cocysl. ['uapaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuumMHBI CylIeCTBOBaHUS
BO3MymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJIEHUsS. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBrE KUIKOCTU M ra3a Ha MOTrPYyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.

Hemoncmpauyuu.
3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrst aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€Ja Y TIIOTHOCTH )KUIKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEN TEJIA U AKUIKOCTH.

Jlabopamopnsie padomul u onvimel.

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

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIBI, JIEWCTBYIOIIEW Ha  TEJO,
MOTPYKEHHOE B JKUJIKOCTb.

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

4. OnbITBI, JEMOHCTPUPYIONIUME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJIO0 B JKHUIKOCTH, OT O00bEMa MOTPYKEHHOU B
KUJKOCTb YACTH TEJA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH H
OIIpeIeICHUE €€ IPY30II0ABEMHOCTH.

Pa3pnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTa. MoOIIHOCTb.

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

paBHOBecusi pbryara. I[IlpuMeHeHue mpaBuiia paBHOBECHsS pbluara K OJIOKY.
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«3onoroe mpaBwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

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

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUH.

8 KIIACC

Pa3nen 6. TenJioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BeliecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammuueckue u amopdubie tena. OObICHEHWE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKECHUN MOJIEKYJIIPHO--KHHETUYECKON TEOPUH.
CmaurBaHUE U KaOWJUISIPHBIE ABJICHUS. TEnI0Boe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUYKEHHUS
gacTull. Buytpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEPTHUU:
Temionepeaaya u COBEpILICHUE padoTHI. Bupr TeIUIoNEepeauu:
TEIJIONPOBOJHOCTb, KOHBEKIIUS, U3TYUYCHHE.

KomanyectBo TemnoTel. YaenbHas TEINIOEMKOCTL BEIIECTBA. 1eIO00OMEH U
TEILUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlimaBineHue u
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMOChEepHOro
JIaBJICHUSL.

BnaxnocTts BO3myXa.

DHeprus TOIUIMBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuunel pabotsl TermmoBbix asurarenei KIIJ temmoBoro nuraresns.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUS.
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Ha6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUs U KaUJUISIPHBIX SIBIICHUIA.
HaOmronenue TenaioBoro pacuiupeHus Ted.

N3meHeHne naBieHUs Ta3a MpyU U3MEHEHUH 00bEMa W HArpeBaHUU HWIIU
OXJIQXKJICHUH.

[IpaBuina u3MepeHust TeMIEepaTypsl.

Bune! Terionepenauu.

OxyaxIeHue IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HaOmronenne nocTostHCTBA TeMIEpaTyphl IPU MIABICHUU.
13.

Mopenu Teru1oBEIX JIBUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OnBITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSDKCHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBJIeHUS BO3yXa B Oa/NIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runmoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPhI.

HaOmronenne wu3MeHEHHST BHYTPEHHEH OSHEprud Tejla B pe3ysbTaTe
TEeIIonepe a4y U padOThl BHEITHUX CHUJL.

HccnenoBanre SBJICHHS TEIIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelIbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesieHue OTHOCUTEIBLHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMJIOTHI MIABICHUS JIbJA.

Pa3znen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba ponxa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCUMOCTb CWIJIBI  B3aWMOJAEWUCTBHUSA
3apsKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrtpuueckoe mnone. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTapHBIA JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMAJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsaa.

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOTO TOKA. JIEHCTBUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HAIpPSKEHUE.
ConpoTuBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIIECHUE BewlecTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTtenbHOE M mapajuleNIbBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH JNEKTpUYECKOr0 ToKa. 3akoH Jlxoyns—JleHua.
DNeKTpUYECKUe LeTH U MOTPEeOUTeNn dIEKTpruuecKoi sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

IlocTosiHHBIE ~ MarHWTHl.  B3anMoAeiCcTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe 1osie. MarauTHoe 1noJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMiIe.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MArHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
OJIIEKTPOABUIaTENb IOCTOSHHOTO TOKA. [Crmosib30BaHME JJIEKTPOJBHUraTeiac B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 3MEKTPOMArHuTHON HHAyKuuK. [IpaBumno Jlenna.
DneKTporeHeparop. CrocoObl  TOJIy4eHHUS ~ DJCKTPUYECKON  SHEPIHH.
DNEKTPOCTAaHIIMN Ha BO30OHOBISIEMBIX HCTOUHUKAX SHEPTHUH.

Jemoncmpayuu.

DJIeKTpU3aLus TEJl.
JIBa pona 3JIEKTPUYECKUX 3apsA0B U B3aMMOACHCTBUE 3aPSAKEHHBIX TEI.
Y CTpONCTBO U AEHUCTBUE IEKTPOCKOIIA.
OneKkTpocTaTu4ecKas MHIYKIUS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psa.
. I3MepeHne cuitbl TOKa aMIepMETPOM.
. I3MepeHne 21eKTpUIECKOr0 HallPsHKEHUS BOJIBTMETPOM.
. Peocrar n MmarazuH CONpOTUBIICHUH.
. B3auMozelicTBrE OCTOSHHBIX MArHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3eIeHNUs ITOJI0COB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHurT.

JleiicTBrE MarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb OCTOSIHHOTO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apasnes.

3aBUCHUMOCTh HAIpPABJICHUS MHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

DneKTpOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuwie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAONIONCHHWIO DJEKTPU3AMKM TEl WHAYKIHEH W Tpu
CONPUKOCHOBEHHH.

HccnenoBanue AEMCTBUSL DSJIEKTPUUYECKOTO TMOJS HAa TMPOBOJHHUKU U
JABJIEKTPUKHU.

COopka u mpoBepka pabOThI IEKTPUIECKOH TIENMH TTOCTOSTHHOTO TOKA.
N3mepenure u peryJupoBaHUe CUJIbI TOKA.

W3mepenue u peryianpoBaHie HAMPsKEHUs.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
COIIPOTHUBJIEHUS PE3UCTOPA U HAMPSIKEHUSI HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD ANEKTPUUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOro
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpU  TOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [Jii CWIbl TOKa MPU MNapAJIEILHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOp.
OnpeneneHue MOUIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO YEPe3 JIAMIIOYKY, OT
HAPSDKCHUS HA HEW.

Onpenenenue KII/[ HarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
MN3ydyeHne MarHUTHOTO TMOJs MOCTOSIHHBIX MAarHUTOB TMpU  HUX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJbl  B3aHUMOJEHCTBHUS
KATyIIKM C TOKOM M MAarHWTa OT CHJIbI TOKA W HaNpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIL HA IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHE pabOThI AJIEKTPOIBUTATEIS.

20. U3mepenne KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
UCCJICIOBAHNE W3MCHECHMI 3HAYCHUS M HAIPABICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBwkeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHue. HepaBHomepHoe npsMonuHenHoe aBuwxeHue. CpeaHss 1 MTHOBEHHAS
CKOpOCTb TeJla IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMOsiMHEHOe aBmkeHue. CBoOomHOE
najgenue. OnbIThl ['anumes.

PaBHoMepHOe nBmkeHue mo okpyxHoctu. Ileprog m wacrota obpaieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HbptoToHa. BTopo#t 3akon HeroTtoHa. Tpetuii 3akon HeroToHa.
[IpyHLIMT CynepnO3uIUN CHIL.

Cuia ynpyroctu. 3akoH ['yka. Criia TpeHHs: cujla TPEHUS CKOJIbXKEHHUS, CHUIIa
TPEHUS NIOKOS, IPYTUe BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBmxenune mianeT BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomMoCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynbe tena. IsmeHenne uMmiynbca. UMmysabc cuiibl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE JBUKEHHE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
Tperust. CBa3b dHEpruu u pabotsl. [loTeHnnanpHas SHEPTUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHManbHas dHeprus c:kaTtou npykuHel. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOro JBH)KEHHS T€Ja OTHOCUTENIBHO PAa3HbIX TENl

OTCYETA.
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8.
9.

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

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOIO M TOrO € Tela
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HabGmronenue nBM>KeHUS Tella MO0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX SIBACHHUH, MPOMCXOAAUINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBHKECHUH
OTHOCUTEIBHO KaOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOpPEHHUs Tela OT Macchl Tejla W JACHCTBYIOIIEH Ha HEro
CHJIBL.

Habnronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUM TEJL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKEHUU.

[lepenaua ummnynbca Npu B3auMOICHCTBUY TEll.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habntonenue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHrne MEXaHUYECKOM PHEPTUHU MTPU CBOOOIHOM IaJICHHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUHU MPU JBUKEHUU Teja MoJ| JeHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPHUKA WITH TEIICHKKH.

OmnpeneneHrue cpeAHE CKOPOCTH CKOJIBKEHUS OpyCcKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenve yCKOpPeHHsS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TJIOCKOCTH.

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

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIINE MTPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXEHHS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne ko3 uIreHTa TPEHNUS CKOTBKEHUS.

Omnpenenenue KECTKOCTH NPy KHHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS TPU PAaBHOMEPHOM JIBIIKEHUHU Tela
110 TOPU3OHTAILHON MOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  YOPYTOCTH MpU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpPAHEHHS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUI: IEPHOJ,
4acToTa, aMIUINTYa. MaTeMaTudecKuid U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETbHOM JBUKCHHUH.

3aryxaomue — koseOanus.  BbeiHykaeHHble — kojebaHus.  Pe3zoHaHc.
Mexannueckue BoJIHBI. (CBOMCTBa MexXaHMYeCKuX BOJH. [IpomoneHele n
IIOTIEpEYHbIE  BOJIHBL. /[[IMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHJIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabiroieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHCA.

Pacnipoctpanenne npoJoabHbIX U MONEPEYHBIX BOJH (Ha MOJEIH).
Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OnmpeneneHue dYacTOThl W Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
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MasTHHKA.
2. OmnpenerneHue 4aCTOTHI U IEpUOAa KoJeOaHU MPYy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEpUOa KOIeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBUCMMOCTH TepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.
6. OnbITbl, JEMOHCTPUPYIOLLME  3aBUCUMOCTh  N€puoAa  KoJeOaHui
IIPYKUHHOTO MasATHHKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus: CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarauTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBa
NIEKTPOMArHuTHbIX BOJH. Illkama snexkTpomMarHMTHBIX BOJIH. lcmonb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOIHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yuenue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpaneHnue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajio. 3aKOH OTPaKEHMSI CBETA.

[Ipenomnenue cBera. 3akOoH IMpeaoMieHUs1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onTtuyeckas cucreMa. biIM30pykocTh H
JaJbHO30PKOCTb.

Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX LIBETOB. /ncriepcus cBeTa.

Hemoncmpauuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyei B coOuparolie JIMH3e.

XoJ yder B paCCEeUBAIOIIEH JIMH3E.

[Tomryuenue n300pakxeHNid ¢ TOMOIIIBIO JIMH3.

[Tpunuun geicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mogmens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUU CBETa Pa3HBIX I[BETOB.
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Jlabopamopuwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUsS CBETOBOTO Jiyya OT yIJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

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



4. IlomydeHnue n300paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenve (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHJIBI COOMparoei
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OnbIThl O BOCHPUSATHUIO IIBETA MPEAMETOB IMpPHU UX HAOJIOJACHHH 4Yepes3
[[BETOBBIC (PUIIBTPBHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

Oneitel Pe3epdopna v mianerapHass mojenb atoma. Monens aroma bopa.
HcnyckaHue U norioieHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyknonnas wMopens aromHoro sapa. HMszoronmsl. PaauoaxtuBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX sjaep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHsS pPaaMOAKTUBHBIX HW3JIYYEHHW HA IKUBbIC
OpPTaHU3MBl.

Jlemoncmpayuu.

1. CHekTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOmroneHue CIOMIHBIX U TUHEHNYAThIX CIIEKTPOB U3TYUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. M3mepenue pagnoakTuBHOTO (hOHA.

IToBTOPUTEIBHO-0000 A0 MOAYTb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOYJIb IPEIHA3HAYEH AJISl CUCTEMATHU3aIN
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT W OMbITa  JESATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3uke s OO0ydJarommxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECHeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBaHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TOJIydeHHbIE 3HAHMS, pellaTh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.
[TpuHIMNIUATBHO AESTENBHOCTHBIN XapakTep JAHHOTO pasjiefia peaju3yeTcs
328 CY€T TOro, 4YTO OOYy4YaloIIMecs BBIMOJHSAIOT 3a/laHusd, B KOTOPBIX UM
peJaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacmo3HaBaTh M HAYYHO OOBSICHITH
bu3nUecKkue BICHUS B OKPYKaIOIIEeH MPUPOJIe U OBCEAHEBHOM KU3HU;
UCII0JIb30BaTh HAYYHBIE METOJIbl HCCIIEIOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJYyUYEeHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HaMOOJEe BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUIECKOTO UCIIOIB30BAHMS PA3IMYHBIX NICTOYHHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HANpaBIEHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbprare uzyueHnus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyyaromierocs OyayT cpopMUpOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

— IPOSBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(du3nuecKoil HayKu;

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

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJI€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTUYECKMX IMpoO0JeM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM
TOCTUKEHUH (PU3NKY;

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

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpPEca K MCCIeI0BATEIbCKON
NEeATENbHOCTH;

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

— OCO3HAHME IIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH NpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM OOOPYZOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOI'0 %€ Mpasa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIMTAHMS:

— AKTHBHOE Yy4YacTHE€ B PELICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHW3alli, TrOpoJia, Kpas) TEXHOJOTHYECKOH U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMMX B TOM YHCIE M (PUIUUECKHUX
3HAHUM;

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

e 7)3K0J0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUs Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW AJI pellIeHMs 3a1ad B
00JJaCTH OKpY’)KAIOIIEW Cpenbl, IJIAaHUPOBAHMS IOCTYNKOB W OLEHKH HX
BO3MOXHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEH CPEIbI;

e — OCO3HaHHE TI00aTbHOTO XapaKTepa SKOJOTHYECKHX MpoOsieM M MmyTel ux
peuIeHus;

e 8) amanTranum K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIBHON U NPHUPOAHOM
cpeabl:

e — MOTPEeOHOCTHP BO B3aWMOJACWCTBUM IPH BBINOJIHEHUU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM
IPYTHX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 NPaKTUYECKYIO
NEeATENBHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie GOpMyJINpPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 00acTu
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBHHM C Y4YETOM BIMSHHS Ha OKDPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesyneraTe ocBOeHUMS TporpamMmbl MO (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBaHus y oOyyaroierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHBIC TCUCTBUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBHUSA, PETYJISATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

Bba3oBble JJornyeckue J1eiicTBHA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKALUN, OCHOBAHUS IS
0000111eHUs U CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH MPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYECHUU (U3NUYECKUX
SIBJIEHUI U NPOLIECCOB, JIEJaTh BBIBOJBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3UYECKUX BEJINYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCOO pemieHus y4deOHOW (Qu3ndecKoin
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJXOJSIIETO ¢ yUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBbIe HccieaoBaTe/ILCKHE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII HMHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIBHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
¢u3nyecKuil SKCHEPHUMEHT, HEOOJBIIOE UCCIENOBaHHE (DHU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(DOpMaIHIo,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAaHUS HJIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3ybTaTamM
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEON0KEHUSI 00 X pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHSATH Pa3IMYHbIE METOABI, MHCTPYMEHTHI M 3aIPOCHI MPH TIOUCKE U
orOope WH(GOPMAIMK WM JAaHHBIX C Y4€TOM TPEIIOKCHHOW ydeOHOU
bu3ndecKoi 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

CaMOCTOSITEILHO ~ BBHIOMpATh ONTHUMAIbHYIO (QOpMy TpeaCTaBICHUS
uHpOpMAIlMU W WIUIIOCTPUPOBATh pellaeMble 3aJa4d  HECIOXHBIMU
cXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHAIIMSIMHU.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC YUeOHbIe 1eiCTBHA:

B X0Ji¢ OOCYXICHHS ydeOHOro maTepuaia, pe3yJbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY 0OCYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA pEIICHHE 3aJauyd U TOIJAep KaHHe
0J1aroxeaTeILHOCTH OOIICHUS,



COTMOCTABJISITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTMX YYaCTHHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4Ue U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh ¥  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYAIbHON pabOThl MPH pPEIIEHUH KOHKPETHOW (PHU3NYeCcKOn
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATH J1EHCTBUS
no €€ JOCTHKEHUIO: paclpefesiTb poiH, OOCYKIaTh IpPOLECCHl HU
pe3yJbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJHATH CBOIO YacThb pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPaBJIEHUIO M KOOPJIMHUPYS CBOM JCHCTBUS C JAPYTUMHU
YJIeHaMU KOMaH/1bl;

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

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYAIHsIX, TPEOYIOIINX
TUTSL pelieHns (U3UIeCKUX 3HAHUM;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJXOJAX TPUHITHSI  pEHICHUHN
(vHIMBUAYyaTbHOE, TPUHSATHE PEIICHUS B TPYIIIE, MPHUHITHE PEIICHUMA
IPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM peIIeHUsT (PU3NIECKON 3a1auul WK
IJIaHa MCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIJIaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYMHBI  JTOCTIDKEHUS  (HEHOCTHIKEHHUs) Pe3yJbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCIIE B XOJl BBIIIOJIHEHUS
(u3MYECKOT0 HUCCIEJJOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OILINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAay4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY IPYIroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE )K€ MIPABO APYIOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KJacce peAMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HAOJIOICHUE, DKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BelllecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBIDKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJCUCTBYOIIAS
cha, nedopmarus (ympyras, MJIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYbI;

paznuyath sBiacHUS (AuQQy3us, TEIOBOE NBIKCHUE YACTHUIl BEIECTBA,
paBHOMEpPHOE  JBMUKEHUE, HEPABHOMEpPHOE  JBWXKEHUE, HHEpUUs,
B3aUMOJICMCTBUAE TEJI, PABHOBECHUE TBEPABIX TEI C 3aKPEIUVIEHHOU OCBHIO
BpalieHus, Tepenada AaBiACHUS TBEPABIMU TEJaMH, KUAKOCTSIMH U
razam, arMochepHOe [aBliCHHWE, IUIaBaHWE TeJ, MpPEeBpaIIeHUs
MEXaHUYECKON SHEPruu) MO ONMHMCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SIBICHUE;
pacno3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHUHA B
OKpY)KaloIeM MHpEe, B TOM 4HCIe (PU3NYECKHUE SIBICHHUS B TPHUPOJE:
IPUMEPHI JIBUKCHHUS C PA3IAYHBIMH CKOPOCTSIMU B JKMBOW U HEXKUBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B MPUPOJE U TEXHUKE, BIHSHUE
aTMOC(EpHOro JIaBJICHUs Ha KMBOM OpraHU3M, IUJIABaHHE PbIO, pblYaru B
TeJIe 4eJOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B yueOHYIO,
BBIICNIATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKHN) (M3UUECKUX SBICHHIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (M3UUECKUE SBICHUS, UCIIONB3YS
dbuznyeckre BEJIMYUHBI (Macca, 0O0BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSHKECTH, BEC
Tena, CWJa TpEHWs, JAaBieHue (TBEPAOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHW4YECKass paboTa, MOIIHOCTh, TUIEYO CHUIHI,
MOMEHT CHWJIbl, KO3(P(OUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYECKass M TOTEHIMAIbHAsI SHEPTus), MpPU OMHCAHUM MPABUIBHO
TPakTOBaTh  (U3MYECKUI  CMBICH  HUCHOJIB3YEMbIX  BEJIMYMH, HX
0003HaUCHUS W CAWHUIIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMMH BEIUYMHAMH,
CTPOUTH TPaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pbiyara (6510ka),
«30JI0TO€ IIPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
DHEPrUM, NPU HSTOM [JaBaThb CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aIUCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (pU3MUECKHE SBJICHMUS, MPOIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUYMHHO--CJICACTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE U3 1-2
JIOTMYECKHX I1IaroB ¢ ONOpPOM Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3NYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amadyd B 1—2 JEHCTBUA, MCHOJB3YsS 3aKOHBI U
(opMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIM3a
YCIJIOBHS 33/1a4y 3aIIUCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATUCTUYHOCTD
NOJy4YeHHOM (PU3NUECKON BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IMpPU HNOMOUIU
(u3NYECKUX METOOB, B OIMCAHUM MCCIIE0BAaHUS BBIIEIATh IPOBEPSIEMOE
NpEANojoKeHne  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
MOJyYEHHBI pe3yibTaT, HAXOAUTh OIIMOKA B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

IPOBOANUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
duznyeckux CBOMCTB TeJ: (dopMynupoBaTh IIPOBEPsIEMBIE
IPENOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYy10BaHMUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJIBL;

BBIIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aAHAJIOIOBBIX U
upOBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C Yy4ETOM
3aJJaHHOW a0COJIIOTHOW MOTPEIIHOCTH U3MEPEHUH;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHMHBI OT
IPYrofl C HCIIOJNB30BAHMEM IMPSMBIX HM3MEPEHHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILEroCs Telaa OT BPEMEHU JBH)KCHHUS Teja, CHUJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHHUsI OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
YOPYrOCTA OT YUIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHON YacTH Teja U OT INIOTHOCTU JKUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHIMA
IUTaBaHMsSI TeJl, YCIOBHMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBaHUA, CcOOUMpaTh YCTAaHOBKY W
BBITMIOJHATh M3MEPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DU3MUECKUX BEJIUYUH B BUJC
NPEUIOKEHHBIX TaOMuI] U TpaduKOB, JENaTh BBIBOJABI 10 peE3yJbTaTaMm
UCCIICI0BAHMS;

IPOBOANTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPIOTO Tena, CUja TPEHHUS CKOJBXKECHHUS,
JaBJIeHUE  BO3JyXa, BBITAIKUBAIONIIAS  CHJA, JIEHCTBYIOIIas  Ha
HOTPYKEHHOE B JKHUIKOCTb TeNO, KOd(PQHUIMEHT MOJEe3HOro NeiCTBUA
IOPOCTBIX MEXaHU3MOB), CIEeAysl TMPEAJOKEHHON MHCTPYKIUH: MpU
BBIMIOJTHEHUH HW3MEPEHUIl cOOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE UICKOMOW BEJIMYHHBI,

co0uII01aTh MpaBUIIa TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000py/TI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOINAIOIINECs COCyAbl, OapoMmerp,
phIYar, NOJABMKHBIA U HETIOABMKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepu30BaTh NPUHIUMBI  JEHCTBUS HM3Yy4YEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHud (B TOM YHUCIE:
HNOJIINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBON HACOC, apEOMETP), UCTIOJIb3YsI 3HAHUS
0 CBOMCTBaxX (PM3UYECKHUX SIBICHUM M HEOOXOJIUMbIEC (PU3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTh  MpUMEpHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMepax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3NUECKHX 3HAHUW B IOBCEIHEBHOU
XKU3HU U1 obecrieueHus: 6€30MacHOCTH MPU OOpaIllEeHUH C Mpudopamu U
TEXHUYECKUMU YCTPONCTBAMHU, COXpPAHEHUS 3[0POBbS U COOIIOICHHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJICHUS B OKpY>KalolIeH cpene;

OCYHIECTBIISATh OTOOp HMCTOYHMKOB wuH(opmanuu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MUMEIOIIUXCS
3HaHUW M TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpPMALIHIO, KOTOpasl SBJSIETCS MPOTHBOPEUMBOM WM MOXKET OBITh
HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BHITIOJHEHUN YU€OHBIX 3a/laHUil HAYYHO--TIONMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro COAepKaHHs, CIpPaBOYHbIE MaTepHAabI,
pecypebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHusl THPOPMALIMU U3 OAHOM 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpPAaTKHE MHCbMEHHBbIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpPMALUU (PUIUUECKOTO COACpPNKaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKhe COOOIIEHHUs O pe3ysbTaTax MPOEKTOB
WK Y4eOHBIX HCCIEJAOBaHWUN, MPH H3TOM TPaMOTHO HCIIOJIb30BAThH
U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMpPOBOXKAAThH
BBICTYIICHUE IIPE3CHTALUECH;

IPU BBINOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI paclpenesiaTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBUU C TMOCTaBJICHHBIMHU 3a/ayami,
CICAUTh 34 BBINOJHEHUEM IUIAHA JCHUCTBHMM, aJEKBAaTHO OLICHWBATh
COOCTBEHHBIM  BKJaJ B  JEATENBHOCTb  IPYyNINbl,  BBICTPAanWBaTh
KOMMYHUKATUBHOE B3aNMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIMX.

K koHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOOPMUPOBAHHOCTh Y 00YUaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh TOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEINIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIINYECKHUE U
amop(Hble Tela, HACBILEHHBIH U HEHACBHIIIEHHBIM Iap, BIIAXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBON JBUTAaTeb,
AIIEMEHTAPHBIN JEKTPUUECKUN 3apsij, ANEKTPUUECKOE M0JIe, TPOBOTHUKU
U TURJIEKTPUKH, TOCTOSHHBIN 3JEKTPUYECKUHN TOK, MArHUTHOE T0JIE;
pasnuyath SIBICHUA (TEIJIOBOE pacIIMpEHUE U C)KaTHe, Tellonepesaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBAHUE, KAWIISPHBIE SIBICHUSA, UCIIAPEHUE,
KOHJICHCAllUs, IJIABJICHHUE, KpUCTaM3auus (OTBEpIEBaHUE), KUIICHHE,
TeruIonepesaya (TEerIonNpPOBOJHOCTb, KOHBEKIINS, U3ITy4YEHHUE),
AIIEKTpU3aLUs TeJl, B3aUMOJICHCTBUE 3apsA0B, AEUCTBUS AIIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJEHCTBUE MArHUTOB, JCHCTBHE
MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHIYKIIHS)
[0 OINHUCAaHUI0 UX XapaKTEPHbIX CBOMCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaThb IPOSIBICHUE HU3YYEHHBIX (PU3MYECKUX SIBICHUNH B
OKpY)KaloIlleM MHpE, B TOM YHCIE (PU3NYECKUE SIBICHUS B IPUPOAE:
MOBEPXHOCTHOE HATSHXKEHHWE U KalWULIpHbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKHE
SBJICHUSI B aTMoc(epe, DJIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiM, Apeld MOJIIOCOB, pob MAarHUTHOIO TOJS JJs JKU3HU Ha
3emiie, MOJIIPHOE CHUSIHHE, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a71a4y B
yueOHYI0, BBLICISATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBIICHU;

ONMCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3NYECKUE SIBJICHMS, UCIIOJIb3YS
(¢u3nyeckue BEIMUYMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO
TEIUIOTHI, yJeibHas TEIJIOEMKOCTh BELIECTBa, YyJAENbHAs TEIUIOTa



IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHUsl, yJENbHAs TEIJIoTa
CrOpaHMsl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOU
MalIMHbl, OTHOCUTEJIbHAS BJIAXXHOCTh BO31yXa, AJIEKTPUYECKUN 3aps,
CHJIa TOKa, DJIEKTPUYECKOE HAIpPSKEHHE, COIPOTUBIIEHHE IPOBOJHMKA,
yIEIbHOE  CONPOTHBIIEHHWE  BellecTBa, paboTta M MOIIHOCTb
IIEKTPUYECKOr0  TOKA), MpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3NYECKU CMBICI HCIIOJIb3YEMbIX BEJIWYHH, 0003HAUEHUS U €IUHUIIBI
(u3NYECKUX BEIWYUH, HAXOAUTh (HOPMYIBI, CBSA3BIBAIOLIME JaHHYIO
(U3NYECKYI0 BEIWYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TIpauku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO--KHHETUYECKOW TEOPUU
CTPOECHMS BEIIECTBA, NPUHLMUII CYNEPIO3ULUU TOJEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAja, 3akoH Oma Juid yyacTKa LIENH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUsT >SHEPrUM, IpUd 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA M 3alUCHIBATh €0 MAaTeMaTHYeCKOe
BBIPAKEHHE;

OOBACHATh (PM3HYECKUE IPOLECChl W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUM,
(u3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEN;

pemate pacu€THele 3ajauud B 2—3 JEHCTBUS, MCHOJb3ys 3aKOHbI U
(GopMyibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIS  pelIeHWs 3aJaud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoquMble il €€ pelleHHs, NPOBOAMTH pPAcuéTbl U CpPaBHUBATH
HOJIyYEHHOE 3HaU€HUE (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PpEUIUTh MPU OMOIIH
$u3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIENIOBAaHUS, BBIIACIATDH
IPOBEPSIEMOE MPEAINOJIOKEHNE, OLEHUBaTh MPABWIBHOCTh MOpPsJIKa
IIPOBEJICHUS MCCIIE0BaHNUs, 1€J1aTh BbIBOBL;

IPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
bu3nyecKuX CBOWCTB TeN (KaMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT €ro o0béma, TemMIreparypbl, CKOPOCTU IPOLIECCa OCTHIBAHUS U
HarpeBaHusi IpH M3IYYEHUH OT I[BETa M3JIydarolle (IOTJIOLIAoLIEil)
IOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypbl KUJIKOCTH U
wiomanu €€ TOBEPXHOCTH, DJEKTpHU3alMUs Tel U B3aUMOJACHCTBHE
IIEKTPUYECKUX  3aps/iOB, B3aUMOJEWCTBUE TOCTOSHHBIX MAarHUTOB,



BU3YyaJM3allMsl MarHUTHBIX TIOJIEW IOCTOSIHHBIX MAarHUTOB, JIE€UCTBUS
MAarHuTHOTO IOJII Ha NPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMATHMTA,
CBOICTBA 3JIEKTPOJBUTATENsI IOCTOSHHOTO TOKa): (OpMyIHUpOBATH
poOBepsieMbIe MPEINOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs1, OMKUCHIBATH XO/1 ONBITA U (POPMYIMPOBATH BHIBOIbI;
BBIIOJIHATh ~ NpPAMbIE  W3MEPEHHS]  TEMIEPATYpPbl,  OTHOCHTEJIbHOMN
BJI&XHOCTH BO31yXa, CHJIBI TOKA, HAINPSIKEHUS C HCIOJIb30BaHUEM
aHaAJIOrOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEIMYMUH, CPaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
IpPYyroi C  UCIOJIb30BAaHUEM IMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
COIIPOTHUBJICHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAANA IIONEPEYHOIO
CEUYEHUS U YAEIbHOTO COIPOTUBIICHHS BEIIECTBA MPOBOIHNUKA, CHIIBI TOKQ,
UIYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPsKEHUS Ha IPOBOJHUKE,
UCCIICJOBAHUE IIOCIEAOBATEIBHOIO M MAPAJUIEIBHOIO  COECAUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBaHHE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh WM3MEPEHUs, CJlenys MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUIl M TIpauKOB,
JIeJaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE NPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
DKCHEPUMEHTAIIbHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON MHCTPYKLUHH, U
BBIYUCJIISATh 3HAYEHUE BEJINYHHBIL;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

XapaKTepU30BaTh NPUHIMIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHHS JOMOB, TMTPOMETp, MapoBas TypOuHA, aMIEpMETD,
BOJIBTMETP, CUETUHMK DJIEKTPUYECKONM JHEPIUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IEKTPHUUECKUE
PEIOXPAHUTEIH, HIEKTPOMATHUT, JIEKTPOABUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWCTBAX (PUBMUECKUX SIBICHUM U HEOOXOIUMBbIE
¢duznyeckue 3aKOHOMEPHOCTH;

pacIio3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIIbHBIC
npuboOpel MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX



Heneil ¢ mocinea0BaTeIbHbBIM U MapaJljIeIbHBIM COCTUHEHHEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
PAKTHYECKOTO HCIOJb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOM
KU3HU Il oOecrieueHrsi 6€30MacHOCTU MpU OOpalleHuy ¢ IpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOILEH CPe/Ie;

OCYIIECTBIISATh TMOWCK WHPOpManuu (U3HUECKOTO CONEpKaHUS B
WHaTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICISATH  MH(MOpMAILMIO, KOTOpas
SIBJISIETCS] IPOTHUBOPEUUBON MIIM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BAaTh MPH BHITIOJHEHUHN YUY€OHBIX 3a/laHUil HAYYHO--TIOMYJISPHYIO
auTepatypy  (pU3MYECKOro  CoAepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3laBaThb COOCTBEHHBIE NMHUCHbMEHHBIE M KpaTKHUE YCTHBIE COOOIIEHHUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX WMCTOYHUKOB (HHU3HUUECKOTO
CONlEp)KaHWs, B TOM YHCIE MYyOJWYHO TIPEIACTABIATh PE3yIbTaThl
IIPOEKTHON WJIM KCCIEeIOBATEIBCKON JEATEIbHOCTH, P 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TMOHATUWHBIA ammapar Kypca (U3HKH,
COIIPOBOXKAATh BBICTYIIJICHHE MTPE3EHTAIIUEH;

IPU BBITIOJIHEHUN YYEOHBIX MPOCKTOB W HCCIECIOBAHUN (PU3UIECKUX
IPOIIECCOB pacTpeeNaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 33J]Ja4aMH, CJICIUTh 3a BBIMOJTHCHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJIaa B
JESITEIbHOCTD TPYIIIBI, BHICTPANBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUM:

UCIIOJIb30BaTh IMOHATHA: CHCTEMa OTCU€ra, MarepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Aedopmarius
(ympyrasi, mjacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, aOCOIMIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOTO Telsla, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(Pa3BYyK M YJIbTPa3BYK, 3JICKTPOMATHUTHBIE BOJIHBI,
HIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAAIbHO30PKOCTD,
CIEKTpbI UCITYCKaHUsI U MOTJIOLIEHUs, anbda-, 0eTa- 1 raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS SHEPTETHKA,



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEWHOE
JBUKECHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE [BI)KEHUE, CBOOOIHOE
NaJIEHUE TeJ, PABHOMEPHOE JIBM>KEHHME MO OKPY>KHOCTHU, B3aUMOJECHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroniue u
BBIHY’KJIEHHbIE KOJI€OaHUsI), pE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IOkKEeHHE OEJI0ro CBEeTa B
CHEKTp M CIOKEHHE CHEKTpaJbHBIX I[BETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHUs]) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpy»KaromeM Mupe (B TOM uucie (U3MUECKUE SBICHUS B MPHUPOJE:
NPWINBBI U OTJIUBBI, JBMKEHUE TU1aHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHMBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHE BOJHBL, I[yHAMH, 3X0, LBETa T,
ONTUYECKUE SIBJICHUS B MPUPOAE, OMOJOTHYECKOE ACHCTBHE BHIUMOTO,
yIbTPpaduOIECTOBOTO U PEHTICHOBCKOTO HM3JTyYCHUH, €CTECTBEHHBIM
PaaMOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3Ty4YEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAJAMOAKTUBHBIX W3JIYYEHUW Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (IPHU3HAKH) (PU3NYECKUX
SIBIICHU;

ONKCHIBATh U3YUYECHHbIE CBOMCTBA TeN U (U3UUECKUE SBJICHUS, UCIIONb3YS
¢usznyeckue BENUYMHBI (CpEOHSE M MTHOBEHHAas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, NEPEMEIIECHHE, MYyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHHUS, CHJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TMAJICHUs, BEC Tela, HUMIIYJbC Tejla, HMMIYJIbC CHIIbI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUHUAlbHAs SHEPrus Teja,
NOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIUs CHKATON
NPYKUHBI, KHHETHYECKash SHEPIus, IIOJIHAs MeEXaHU4ecKas >SHeprus,
NEpPHOJI U YacToTa KoJieOaHUM, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEJIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DM3UYECKUN CMBICT HCIOJIb3YEMbIX BEIIUYHH,
0003HaUCHUA W EAWHHIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSA3BIBAIOLIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYUH;
XapaKTepu30BaTh CBOWCTBA T, (DU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS,



OPUHLUI CYNEPHNO3UIMN CHJI, TNPUHLUUI OTHOCHTEeNnbHOCTH [anues,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAA0BOIO U MacCOBOTO YHUCEI
IpHU SACPHBIX PEAKIUSIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA W 3allMChIBATh €r0 MaTEMaTHIECKOE BBIPAXKCHHCE,

OOBSACHATh (U3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO--CJICICTBEHHBIC ~ CBSI3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTHYECKHX IIaroB ¢ OMOpPOW Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUYCCKUX
SIBIICHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiatb pacy€THble 3amaud  (omMparolmuecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHE
BEJIMYMHBI: HA OCHOBE aHaIM3a YCIOBUS 3aJadd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsI PEIIECHUS, IPOBOJUThH PACUETHI U
OLICHUBATh PEAITUCTUYHOCTh TMOJYYEHHOTO 3HAYCHUS (PU3NUECKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PpEIIUTh TPU TTOMOIIH
(GU3HYECKUX METO/OB, HCIOJB3Yysl OMUCAHHWE HCCICIOBAHUS, BBIICIATH
IpOBEPSIEMOE TPEINOJOKEHUE, OICHUBATh MPABHWJIBHOCTh IOPSJIKA
NPOBEJCHUS  HMCCIECAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH 1 OTIBITOB,;

NPOBOJAMUTH OMBITHI TO HAOMIOACHWIO (PHU3UYECKUX SBICHUA WM
du3nYecKuX CBOWCTB Ten (M3ydeHHE BTOPOro 3aKkoHa HproTOHA, 3akoHa
COXpAaHEHUS SHEPTUH, 3aBUCUMOCTb MEpHoAa KOJeOAHWW MPYNKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclIpOCTPAHEHHE CBETA,
pasnoKeHue OeNoro cBeTa B CIIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)k€HHs MpeaMera B coOuparouieit
JAUH3€e, HAOII0JEHUE CIUIOMIHBIX MU JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIbHO  COOMpaTh YCTaHOBKY U3 M30bITOUHOrO Habopa
o0Opy/lOBaHWsA, OMUCHIBATH XOJ  ONBITa H  €ro  pe3yibTaThl,
bopMyIUpOBaThH BHIBOJIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpEeesiss
CpeqHee 3Ha4YeHHE U3MEepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHUE
cobuparomield JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a U3MEpEHUs
(M3MepUTEIILHOTO TIPUOOpPa);

NPOBOJNTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHH C
UCIIOJIb30BaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTh IyTH OT BPEMEHH



Py PaBHOYCKOPEHHOM JIBIDKCHMH O€3 HadaJbHOW CKOPOCTH, Tepuoia
KOJIeOaHMI MaTeMaTHYeCKOTO MasTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTPpaKEHUS CBETa OT yIJIa MaJICHUS W YIJIa MPEJOMIICHHSI OT yTiia
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSTEILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
bu3NYecKuX BETWYMH B BUJC TaONMIl U TpadUKOB, NIeJIaTh BBIBOIBI IO
pe3ysbTaTaM HCCIICIOBAHUS;

NPOBOJNTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh W YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHE CBOOOIHOTO TaJIeHUs, KECTKOCTh MPYKHUHBI, KOIPPHUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas pabdoTa W MOIMHOCTh, YacTOTa M
nepuosl KojeOaHwii MaTeMaTH4eCKOro W TMPYKUHHOTO MAasSTHHKOB,
ONTHYECKas cujia coOuparomer JMH3bI, PaguoaKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTATBHYIO YCTaHOBKY WU
BBHITIOJIHATh U3MEPEHUS, CIENYS MPEI0KEHHON WHCTPYKIIUU, BBIYUCIATH
3HAYCHHE BEJIMYUHBI U aHATTU3UPOBATH MOYYECHHBIE PE3YyIbTAThI C yUETOM
3aIaHHOW TIOTPENTHOCTH U3MEPCHHUIA;

coOIOAaTh MpaBuila TEXHUKN O€30MacCHOCTH TpU paboTe C TabopaTOPHBIM
000pyTI0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, Jy4, TOHKas JIMH3a, IUTAHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJIh ATOMHOTO S/IPa;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS M3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa MX ONucaHus (B TOM 4YHUCIE:
CIIUJIOMETP, NAaTYUKUA TIOJIOKCHHS, PACCTOSIHUSI M YCKOPCHHS, PAKeTa,
IXOJIOT, OYKH, TMEepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, JO3WMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (U3HUECKHE
3aKOHOMEPHOCTH;

UCITOJI30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKHX IPOIECCOB
IpU PEIICHUH Yy4eOHO--MPAKTUYSCKUX 3a/1ad, ONTHYECKHE CXEMbl IJIA
MOCTPOEHUS N300PKEHUI B TNTOCKOM 3€pKajie M COOMpPAIOIIEeH JIMH3E;
NPUBOAUTh  TNPUMEPHl  (HAXOOWUTh  WH(OpPMAIMIO O  TIpHUMEpax)
PAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOU
JKU3HU Il oOecrieueHusi 6€30IacHOCTU MpU OOpallieHuud ¢ IprudopaMu u
TEXHHUYECKUMHU yCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM JKOJIOTUYECKOTO TTOBEJICHUS B OKPY’KAIOIIEH Cpejie;



OCYIIECTBISATh TMOUCK HWHGOpMAMK  (U3UIECKOTO COACPKAHUS B
HuTepHeTe, caMoCcTOSATENHHO (POPMYIHUPYST TOUCKOBBIA 3amPOC, HAXOIUTh
MyTH ONPEACIICHUS TOCTOBEPHOCTH MOYYSHHOW MH(POPMAIIUA Ha OCHOBE
MMEIOLIMXCS 3HAHUW U JOTIOJIHUTEIbHBIX NUCTOYHUKOB;

UCIOJIb30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3aaHUIl HayYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3MUECKOTO COJEpkKaHWS, CIPABOYHBIC MaTepUabl,
pecypcbl cetn HTEpHET, BIageTh NpuéMamMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHbOpMaIMU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
myOJUYHO TPENICTABIISATh PE3YIbTaThl MPOSKTHON HIIA MCCIICOBATEIIHCKON
JNEATENbHOCTH, TPU 3TOM TPaMOTHO  HCHOJIb30BaTh  M3YyYECHHBIU
NOHATUUHBIN anmapar u3y4yaeMoro pasiena (U3UKA U CONPOBOXKIATh
BBICTYIUICHWE TIpe3eHTalued ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudgposrbIe)
KonTpoabubie IIpakTuueckue
n/n NpOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. ®u3nka u eé posib B NO3HAHHHN OKPY’KAIOIIEro MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3MEKA - Hayka 0 fpupose https://m.edsoo.ru/7f416194
bubmunoreka LIOK
1.2 o 2 1
VISHHCCIHE BETHAMHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBIN METO/ MMO3HAHUS 2 1 bubmmorexa LIOK
’ yi A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pasznea 2. [lepBoHayaibHbIe CBEJeHUNA 0 CTPOEHUHU BelleCTBA

2.1 Ctpoenue BemiecTna 1 bubmorexa LIOK
) p m https://m.edsoo.ru/7f416194
5 JIBr>KeHUE 1 B3aUMOJICMCTBHE YACTHI] ) 1 bubmoreka [{OK
’ BEIIECTBA https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
2.3 A 2
TPCTATHDIE COCTOMMITE BEMectBa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHHe U B3auUMo/ielicTBUE TeJl
Bbubmunoreka LIOK
3.1 M 3
CXAHUHICCKOT ABIDKCHHC https://m.edsoo.ru/7f416194
32 WNuepuus, macca, IOTHOCTh 4 1 Bbubmunorexa LIOK




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

bu6moreka [IOK

. .B 14 2
33 Cuna. Bupet cun https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Jasnenue. llepenaya naBnenus: TBEpAbIMU 3 bu6nuoreka [IOK
’ TeJlaMH, )XKUAKOCTSIMHU U Ta3aMu https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.2 JlaBienne KuAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATnmocepHoe raBeHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE 7 3 bu6nuoreka [IOK
’ B HUX T€JIO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHEpPrus
but6mmoreka [IOK
> Pabora i momeoCTS 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Hpocrere mexanm3mb! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepsHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Pa3znen 1. TenioBble siBJIeHUS
1.1 C ICTBA BEILIECTBA 7 Bubmmorexa [IOK
' TPOCHHE 1 CBONCTRA Betl https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
1.2 Teroneie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pasznea 2. diiekTpuyeckre 1 MAarHMTHbIE SIBJICHUS
DIIeKTpUUYECKHE 3apsiabl. 3apssKEHHbIE Tesla bu6nuoreka [JOK
2.1 . 7 1
U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
N N but6mmoreka [IOK
2.2 IIoCTOSIHHBIN 3JIEKTPUYECKUM TOK 20 1 7 hits://m.cdsoo.rw/7 4181 ce
but6mmoreka [IOK
. 1 1.
2.3 MarmuTHbIC ABICHAS 6 > https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
. 4
24 IMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchl
Paznen 1. Mexann4yeckue siBJeHUsI
L1 MexaHn4eckoe JIBMKCHUE U CIIOCOOBI €T0 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.2 B i 20 1 3
SanmMoencTBie el https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHDL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
but6mmoreka [IOK
2.1 M
CXAHMUCCKHE KOEOaHH / 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 MexaHudeckue BO .3 8 1 3
XAHMHACCKHC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIe U 6 5 bu6nuoreka [JOK
' DJIEKTPOMArHUTHBIC BOIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmuoreka [JOK




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

but6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
bubmunoreka LIOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.r/7f4 1adat
Hroro no pazneny 15
Pa3nen 5. KBanToBble iBJIeHUSA
bubmunoreka LIOK
5.1 Hcnyckanue v mOraonieHrue CBeTa aToMOM 4 1 hitps://m.cdsoo.ru/741ada6
bubmunoreka LIOK
32 (CTpoeHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
33 FlaepHbie peaxui ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepKAHUST 9 ) bubmmoreka [JOK
’ Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI pecypest
1 ®dusuka — Hayka O PUPOJE. 1
SIBrenust npupoasl
2 Du3nveCcCKue IBICHUS 1
3 dusnyecKkue BETUIHHBI U UX |
U3MEPEHHUE
VYpok-uccnenosanue "M3mepenne
4 TeMIIepaTypbl IPU MOMOIITU | |
KUJKOCTHOTO TEPMOMETpA U JaTunKa
TemnepaTrypsl"
Metoabl HAy4YHOTO MTO3HAHMUSL.
5 Onucanne GpU3NIECKUX SBICHUI C 1 bubmorexa OK
N https://m.edsoo.ru/ff09f72a
MOMOIIIbIO MOJIeNeN
VYpoxk-uccienoanue "l[IpoBepka
6 TUIIOTE3bI: JAJIbHOCTH MOJIETA IIapUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIe BEICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JNIOKa3bIBAIOIINE TUCKPETHOE 1 bubmmorexa LOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILECTBA
8 JIBr>xeHne 4acTHIl BEIIEeCTBA 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a013e




Ypoxk-uccienoBanue «OnbITH 1O

9 HAOIIOICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 Boabl. O000IIEHNE 110 pa3aeTy bubmmoreka [JOK
«IIepBoHauanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEIIIECTBAY
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa LHOK
https://m.edsoo.ru/ff0a05¢c6
JBKEHUC
bu6mmoreka [IOK
13 Cropocts. EuHHLb! CkopocTh https://m.edsoo.ru/ff0a079¢
14 Pacuer nyt ¥ BpeMEHU IBUKCHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bu6nuorexa [IOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
16 IInorHOCTH BemiecTBa. PacueT maccel bubmuoreka [JOK
1 00beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «Ornpezenenne
IJIOTHOCTH TBEPIOTO TEJay
13 Pemenue 3amgad mo teme "[1oTHOCTH bubmuoteka [JOK
BemiecTBa" https://m.edsoo.ru/ff0al23¢
Cuna Kak xapakTepucTHKa
19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
20 Jlaboparopnas padota «13yuenue

3aBUCHUMOCTH PACTAKCHHUA




(medopmanum) Mpy>KUHBI OT
IIPUIIOKEHHOMN CUIIBI»

21 [[ABnenue Tsarorenus. Cuja TSHKECTH
CBsi3b MEX]1y CHIION TSKECTH U

22 Maccoii tena. Bec tena. Pemenue Bubmmorexa [IOK

e ) ) https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TsKecTu

7 Cuna TsKeCTU Ha IPYTuX IUIaHeTax. bu6nuoreka [IOK
du3nyecKue XapakTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

but6mmoreka [IOK

24 Nsmepenne cui. JlnHamomer

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

25 Bec Tena. HeBecomocth

https://m.edsoo.ru/ff0al778
ClioxeHue IByX CHJI, HalPaBICHHBIX
26 10 OJTHOM IPSIMOM bubmorexa [IOK
. P ) https://m.edsoo.ru/ff0ala70
PaBHozelcTBYyIOIMAs CHUIT

7 Pemrenue 3agad mo reme
"PaBHOnelicTBYIOIIAS CUT"

73 Cuia TpeHust u e€ Bubl. TpeHue B bubnmoreka [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «3yuenue
3aBUCUMOCTH CUJIbI TPEHUS

29 CKOJIbKEHUS OT CHJIbI IABJICHUS U bubmorexa OK

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

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICUCTBYIOIIEH CUIIBI

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

Tenay, «I'paduueckoe nzoOpakeHue

https://m.edsoo.ru/ff0alde0




cuny, «Cuibly, «PaBHOAECHCTBYIOIIAS
cHUI»

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

32 IUIOTHOCTEY, «Bec Temay,
«"paduueckoe n300paKeHUE CHITY,
«Cunnl»

13 Hasnenue. CriocoObl yMEHBITICHUS U bubmuoreka [{OK
YBEJIWYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb

34 aBJIEHH ra3a OT 00bEMa bubmorexa LIOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua maBieHus1 TBEPABIMU

35 TeJIpaMI/I KUIKOCTSIMU U II)‘a3aMI/I bubmmorexa [OK

2 HA ' https://m.edsoo.ru/ff0a25b0
3axkoH Ilackains

16 JlaBieHne B )KMAKOCTH U rase, bubmuoteka [JOK
BBEI3BAHHOE JICHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

17 Pemenue 3agaud mo teme «/laBnenue B bubmuoreka [{OK
JKUIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826

bubmunoreka LIOK

38 Coo0maroriuecs coc

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

39 I'mopaBnmdecknii mpecc bubmorexa LIOK

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

40 Manomerpsl. [lopuiHeBo
SKUIKOCTHBIM HAacocC

A1 ATtmochepa 3eMiIH U IPUYHHBL & bu6nuorexa [IOK
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmochepHoe bubmuoteka [JOK




JaBIICHUE

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOTO JaBICHUS.

bubmunoreka LIOK

43 OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 JIABJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [OK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomerp-anepounn. Atmocdeproe bu6nuoreka [IOK
JaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme "
AtMocdepHoe naBienue"
JlelicTBue ®UIKOCTH U ra3a HA
47 IIOIPY’KEHHOE B HUX TEJO. bubmmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Onpezaenenne
43 BBITAJIKUBAIOIIEH CHIIBI, bubmuotexa [JOK
JENCTBYIOIIEH Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KUJKOCTb)»
Jlaboparopnast paboTta 1mo Teme
49 «HccnenoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
TeNa B BOJE OT 00bEMa MOTrpyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJlay
but6mmoreka [IOK
30 Hnaarme rex https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabota
51 "KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYMPOBAHUE JIOJKU U
onpeeneHue e€ rpy30no bEMHOCTH"
52 Pemrenue 3agaud mo remam: «IlimaBanue but6mmoreka [IOK




cynoB. Bosnyxonnasanue»,
«/laBiieHHE TBEPABIX TEN, )KUIKOCTEH
U Ta3oB»

https://m.edsoo.ru/ff0a3654

KontponbHas paboTa mo teme

53 «/laBieHue TBEPABIX TN, KUIKOCTEH

Y Ta30B»
bubmunoreka LIOK

>4 Mexanieckas padota https://m.edsoo.ru/ff0a382

but6mmoreka [IOK

33 MormuocTs. EARHAIE MONHOCTH https://m.edsoo.ru/ff0a3{82
VYpoxk-uccienoanue "Pacuér

56 MOIIIHOCTH, Pa3BUBAEMOM MPHU 1
noabEMe 1o jgecTHuue"

57 [IpocTeie MexaHnu3mbl. Poryar.

PaBHOBecue cui Ha peiuare
Prrdaru B TexHuKe, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 0.5 Bu6muotexa [JOK
«HccnenoBanue ycioBH paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»

Pemenue 3anau o teme «Y cJIOBUA bubmuoteka [JOK

59
paBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddumnuent nonesnoro aecTeus
Mexanu3ma. JlaboparopHas pabota

60 . 0.5
«M3mepenue KII/ HakinoHHOM
MIJIOCKOCTH

61 Pemenue 3agau mo teme "Pabora, bubmunoreka LIOK
mormHocTh, KITI" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckasi JHEpPTUsl. bubnmoreka [JOK




Kunernueckas 1 moTeHIManbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIepUMEHTAIBHOE ONIPENETICHUE
W3MEHEHUSI KHHETUYECKON U
MOTCHIMAJIbHOW YHEPTUU NIPU
CKaThIBAaHWHM TeJa 110 HAKIIOHHOU
IIJIOCKOCTH"

65

KonrponsHast pabora o Teme
«PaboTa 1 MOIIHOCTH. DHEPTHSI»

66

PesepBHbIit ypok. Pabora ¢ Tekcramu
o Teme "MexaHnueckoe JBuxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeebd

67

PesepBubIit ypok. Pabora ¢ Tekcramu
o Teme "JlaBiieHue TBEPBIX TE,
SJKUIKOCTEN U ra3oB"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHbIit ypok. Pabora ¢ Tekcramu
o teMe "Padorta. MOMIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KUIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabnbie IlpakTuyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoTbI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U | bubmunoreka LIOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSTHUI |
BEIIECTBA Ha OCHOBE IMOJIOKEHUU
MOJIEKYJISIPHO-KUHETHUECKON TEOpUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a5800
6 CMaumnBaHuE U KalWUISPHOCTD. | Bu6muotexa [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIMpeHHE U CoKaTUE 1 Bubmmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsizb TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YacTHIL
9 Bayrpennss sueprus. CriocoObl | bu6nuoreka [IOK
U3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0aSc60
10 Buael rerionepenauu 1 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HUCIIOJIb30BaHUE TEIIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELIECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y nenbHas bubmuoreka [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTrO OaiaHca. Bu6muotexa [JOK
TennooOMeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "HccnenoBaHue IBIEHUS bubmunoreka LIOK
TEII000MEHa TP CMEITMBAHUU https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW Y Topstaeit BOAbI"
Pacuer xonuyecTBa TEMIOTHI,

15 HEO0XO0AMMOTO JJIsi HarpeBaHus Teja
Y BBIICTISIEMOTO UM TIPH OXJIAXKICHUN

16 JlabopartopHast pabora "Onpenenenue bu6nuoreka [IOK
yAEIbHON TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToMBa. Y IeibHas TEIIoTa bubnmoreka [JOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[ImaBienue u oTBEpACBaHUE

18 KPHUCTAIINUECKUX I;en VYnenpHas bubmmorexa [OK

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

TEIIOTA TJIABJICHUS

19 Jlabopartopnast pabora "Onpenenenue bu6nuoreka [JOK
yAEJIbHOU TEIJIOTHI MJIaBICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

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

21 Kunenwue. Y aenapHas Temnora Bbubmunoreka LIOK




napooOpa30BaHUs U KOH/ICHCAIIUH.
3aBUCUMOCTD TEMIIEPATYPhl KUTIEHUSI
OT aTMOC(EPHOTO TABICHUS

https://m.edsoo.ru/ff0a786¢

22

JIAXKHOCTb BO31yXa. TOpHAast
Baaxnoc o3ayxa. JJaboparopHa
pabora "OnpeneneHue
OTHOCUTEIBbHOW BJIAXKHOCTH BO3/1yXxa"

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

23

Pemenue 3ama4d Ha OMpCACIICHUC
BJIAXKHOCTH BO3JyXa

24

[TpuHIUIBI paOOTHI TETIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUraTenb BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aBUraTes.
T€HJ'IOBBI€ ABUTaTCJIN U 3allIUTa
OKpY>Karollei cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHS U MPEBPALICHUS
SHEPTUH B TEIUIOBBIX MPOIIECcCax

27

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme ""TenaoBnIe ABJICHUS.
H3MeHeHue arperaTHbIX COCTOSHUN
BenrecTna"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a83{2

28

KonrponsHast pabora o Teme
"TeruioBble ABiIcHUA. I3MeHEeHUE
arperaTHbIX COCTOSTHUI BeecTa"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

Dnektpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSI0B

30

VYpoxk-uccienoBanue "DieKTpu3anus
TeJl UHAYKIUEH U TIPU
CONPUKOCHOBEHUHU"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

but6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE MOJIE.
1 HanpsikeHHOCTB AJIeKTPUYECKOro bubmmoreka [JOK
noss. [IpuHImMn cynepno3uimu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKHUX TOJIEH
Hocutenu snekTpuueckux 3apsiioB.
33 DneMmeHTapHbIi 3apsia. CTpoeHue
aToma
34 IIpoBOAHMKY M TUANEKTPUKH. 3aKOH bu6nuorexa LIOK
COXPaHEHUs JIEKTPUYECKOTO 3apsAaa https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3aga4 Ha npUMEHEHUE bu6nuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cyluiecTBoBaHusA. IcTouHnKH bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlericTBUA SIEKTPUYECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUYECKOTO MOJI Ha MPOBOIHUKHU 1
U TADTIEKTPUKA"
39 DNEeKTpUYECKUI TOK B MEeTalJIax, bubnmoreka [JOK
JKMJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnekTpruyeckas Lielb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlabopatopHas pabora
bubmunoreka LIOK
41 "HU3MmepeHue u peryaupoBaHUe CUITbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUYECKOE HAMPSIKEHHUE.

4 Bonbsr™merp. JIaboparopnas pabota 0.5 bu6nuoreka [JOK
"U3mepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspKkeHus "

43 ConpoTtuBieHrEe MPOBOJHUKA. bu6nuoreka [IOK
VY enbHOE CONPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 AIEKTPUYECKOTO COMPOTUBIICHUS | bubmmoreka [JOK
MMPOBOJHUKA OT €r0 JJIUHBI, IUIOIIAIN https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEUCHUSI U MaTepraia"
3aBHCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 715 ydacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aa44a
Lenu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CUJIEL
46 TOKa, UIYILETO Yepe3 PEe3UCTop, OT 1 bubmorexa [IOK
https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHus Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaICIbHOE
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka

43 MpaBuJia CIOKECHHS HANPSKEHUH TTPU 1 bu6nuoreka [JOK
[IOCIEA0BATEIBHOM COCIUHEHNUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopos"

Jlaboparopnas padota "IIpoBepka
49 MpaBuiia JJisl CUJIbl TOKa PHU 1 bubmuoteka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle




Pemienue 3aga4 Ha npUMEHEHUE

50 3akoHa Oma g pa3aInyHoOro BrbmaoTexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOJHUKOB
51 PaGoTta u MOILITHOCTD ANEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaGoparopuas padora "Omnpenenenne
52 a6011“)51 u II:dOH.IIfOCTPI 3J1eKTquec1coro Bubmzorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUUECKUE [N U TOTPEeOUTENN
53 DIIEKTPUUECKOI DHEPTUU B OBIT BrbmaoTexa LIOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbikanne
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKHUE 3apsi/Ibl.
54 3apsHKEHHBIE TENa U UX BrbmaoTexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBud. I1oCTOSTHHBII
ANEKTPUYECKUH TOK"
KontponbHas paboTa mo teme
"DIEeKTPUUECKHAE 3aPSIbI.
55 3a H)KGII){HBIG Tena I/IpI/IX BrbmaoTexa [IOK
P . . https://m.edsoo.ru/ff0abeal
B3auMoaercTBud. I1oCTOSTHHBIHI
ANEKTPUYECKUH TOK"
56 ITocTosTHHEIC MarHUTEI, X
B3aHMOJIeHCTBHE
57 VYpok-uccnenosanue "M3yuenue bubnmoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE 1101
bubmunoreka LIOK
58 3eMIId 1 €ro 3HaueHue g KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OnbIT OpcTeaa. MaroHutHoe mose
AIEKTPUUYECKOTO ToKa MaruuTHoe
0JI€ KaTYyIIKH C TOKOM

but6moreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue MeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"U3y4yeHue neicTBUS MarHUTHOTO
I10JI HA IIPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTENIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpyupoBaHue 1 U3y4eHHE
paboThI aekTpoaBuraresns"”

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

62

OnbiTel Papazes. 3aKoH
AJIEKTPOMArHUTHON MHIYKIIVH.
IIpaBuio Jlenuna

63

Onektporereparop. Crocoos
MOJIyYEHUS JIEKTPUUECKOW SHEPTUH.
DJIEKTPOCTaHIIUM Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIIEKTPUYECKUE U
MAarHUTHBIE SIBJICHUS"

65

KonrponsHast pabora o Teme
"DNeKTpuYeCcKue U MarHUTHBIE
SIBJICHUS "

bubmunoreka LIOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIit ypok. Pabora ¢ Tekcramu

Bbubmunoreka LIOK




o teme "TemnoBele sBaeHus"

https://m.edsoo.ru/ff0acc5e

PesepBHbIit ypok. Pabora ¢ TekcTamu

67 1o Teme "HOCTUOHHH'I‘)H;'I ! ngs?;jgfeecll(sifg};macdw
AJIEKTPUYECKUIN TOK
68 PezepBHblil ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHbIC SBIICHUS"
OBILIEE KOJIMYECTBO YACOB I1O 68 14.5

[NPOT'PAMME




9 KUIIACC

KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3yyeHusi o0pa3oBaTesbHbIE
padoThI padoTbI
pecypcsl

1 MexaHnndeckoe JBHKEHUE. 1
MarepuanbHast TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTh 1 bubmuorexa [JOK
MEXaHUYECKOI'0 JABMIKCHMUS https://m.edsoo.ru/ff0ad474
PaBHOMeEpHOE psIMOJIMHEWHOE bubmmoreka [JOK

3 1
JIBUKECHUE https://m.edsoo.ru/ff0ad19a
HepasHOMepHOE NpsIMOIUHENHOE

4 nBukeHue. CpeHssi U MTHOBEHHAs 1
CKOPOCTH

5 [IpsamosnHENHOE PAaBHOYCKOPEHHOE 1 bubanorexka HOK
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh PSMOJMHENHOTO

6 PaBHOYCKOPEHHOTO JIBOKCHUS. 1
I'paduk ckopocT
JlaGopatopHnas pabora "Onpenenenue

7 YCKOpEHHUS Tena Npu | | bubmmoreka [JOK
PaBHOYCKOPEHHOM JBUKEHHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTu"”

2 CBoboaHoe nagenue Ten. OnbIThl |
lanunes
PaBHOMEpHOE ABUKEHUE 110 bubnuoreka [IOK

9 1
oKpyxHOCTH. [lepuon u wacrora https://m.edsoo.ru/ff0ae176




oOpamienus. JInaeiHas u yrioBas

CKOPOCTH
10 [lenTpoCcTpeMUTETBLHOE YCKOPEHHUE
1 IlepBbiit 3akoH HproToHa. Bektop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. bubnnorexa [HOK
PaBHOelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HploToHa. bubmmoreka [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubanorexka HOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [HOK
15 Cua ynpyrocti. 3akon T'yka https://m.edsocI)_.Iru/fanecaZ
16 Pemrenue 3agad mo teme «Cuiia
YOPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
18 Cra Tpenns https://m.edsof)l.ru/fﬂ)aﬂ 38
19 Pemenue 3agau mo teme «Cuna Bbu6nuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpexnenenue bubnuoreka [IOK
K03 (ULIMeHTa TPEHUS CKOJIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [TOK
S— https://m.edsoo.ru/ff0atb8e
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044




majeHust

Ypok-koHpepenus "[IBmkeHne Tel

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3ampau no reme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmorexa [JOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS

25 IIepBasg kocMHuUeCKast CKOPOCTb. bubnuoreka [IOK
HesecomMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHE MaTepruabHOM TOUYKH.

26 AOGCOIIOTHO TBEPIOE TEIIO. bubanorexka [HOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OCBIO BPALLCHUS

27 MowmeHnT cuibl. LleHTp TskecTn

73 Pemenue 3agad mo reme "MomeHT bubmuorexa [JOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOM paboTe MO

29 TeMe "MexaHndecKoe NBIKECHUE bubmorexa LOK

. | ’ https://m.edsoo.ru/ff0b0408
BsaumonelicTBue Ten
KontponbHas paboTa mo teme
30 "MexaHn4YeCcKOe IBUKECHUE buGnnorexa LIOK
N | ) https://m.edsoo.ru/ff0b06ec
BsaumMonelicTBue Ten
Nmnynbc Tena. Umnysnse cuiel. 3aKoH
31 COXpAaHEHUs UMITYJIbCA. YIPYroe u bubmorexa [JOK
P Y . e https://m.edsoo.ru/ff0b07fa
HEYINpyroe B3auMoJIeHCTBHE

0 Pemenue 3agad mo reme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMmIyinca' https://m.edsoo.ru/ff0b096¢c

33 Ypok-koupepenius "PeakTuBHOE




JBH)KEHUE B PUPOJIE U TEXHUKE"

34 Mexannyeckas paboTa U MOIITHOCTh buGnnorexa LIOK
https://m.edsoo.ru/ff0b0ag4
35 PaboTa cwitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUITBI TPEHUS TIPH
PaBHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAIILHOM MOBEPXHOCTH»
37 CBs3b 9HEPTUH U pabOTHI.
IloTenumanpHas sHEpPIrus
13 Kunernueckas sneprus. Teopema o bubmuorexa [JOK
KUHETHUYECKON SHEPrUn https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubnuoreka [IOK
3aKOHA COXPaHEHUS YHEPIUU» https://m.edsoo.ru/ff0b12fe
A1 KonebarenpHoe ABMIKEHHE U €TO bubmuorexa [JOK
XapaKTEPUCTHUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromnme KoyiebaHusl. bubmmoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20£0
43 MareMaTH4ecKuil ¥ NPy KUHHBIA
MasITHUKH
VYpoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia Kojie0aHui OT KECTKOCTH bubmorexa LOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MaccChl Tpy3a»
45 [IpeBpaiienue sHepruu npu

MeXaHHYECKHX KOJIEOaHUIX




46

Jlaboparopnast pabota «Onpezenenne
9acTOTHI U TIEpUoIa KojebaHui
MPYXKUHHOTO MasTHUKA)

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

47

Jlabopartopnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEpHo/ia KoJieOaHuit
rpy3a, HOJBEIIEHHOTO K HUTH, OT
MAacChI Tpy3a»

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

48

Mexanuueckue BoaHEL. CBOMCTBA
MexaHW4ecKux BOJH. [IpomoabHbIC 1
MTOTIEPEYHBIE BOJTHBI

bubnuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3BYyKa

51

VYpok-uccnenosanue "HabmoneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTEI"

52

I'pomMKOCTb 3ByKa U BHICOTA TOHA.
AKYCTUYECKUH PE30HAHC

53

Ypok-koHpepeHus "YIpTpazByk u
uHOPa3BYK B IPUPOIE U TEXHUKE"

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

54

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckre KoieOaHus: ¥ BOJTHBI"

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

55

KontponbHas paboTa mo teme
"3aKoHBI COXpaHEeHUs. MexaHndeckue
KoJieOaHUs U BOJTHBI"




DJIEKTPOMArHuTHOE MOJIE.

bu6mmoreka [IOK

56
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
VYpoxk-koHpepenuus "kana
53 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [HOK
Hcnonb30BaHnE 2IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs1 COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenue
P . - bu6mmoreka [IOK
59 CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6e
MOMOIIBI0 MOOUITFHOTO TenedoHa
Pemenue 3anay Ha onpenenenne
60 YaCTOTHI U JJIMHBI JIEKTPOMarHUTHON
BOJIHBI
DeKTpOMarHuTHas MpUpo/ia CBETA.
61 Cko OI())TI) cBeTa BOJ‘III{)O]IS)BIG CBOMCTBA bubmmorexa LOK
P ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[Ipsmonuneitnoe
62 acIpocCTpaHEHUE CBeTa. 3aTMEHUS bubmorexa [JOK
pacipoctp ' https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKoH OTpa)K€HUs CBETAa. 3epKaia.
63 Pemrenue 3a1au Ha npuMeHeHUE bubmmorexa [OK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3akoH bubanorexa [HOK
[IPEIOMIICHHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnons30BaHue MOJTHOTO BHYTPEHHETO bubmmorexa LHOK
yip https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUS B ONTHUYECKUX CBETOBOAAX
66 Jlaboparopnas pabota "HccrnenoBanue




3aBUCHUMOCTH yTJjia IPEIOMIICHHUA
CBCTOBOT'O JIyda OT yIJia MaJ/ICHUA Ha

rpaHule "BO3yX-CTEKIJIO

VYpok-koupepennus "Micronp3oBanue

67 MOJHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHASI CBSI3b"
Bbu6nuoreka [JOK
68 JI .0
uH3bl. ONTHYECKas CUIIa JIMH3BI hitps-//m.edsoo.ru/fOb32c
bu6mmoreka [IOK
69 [Toctpoenue nzo0paxeHuii 3a
TPOCHHE HI0DPMICHHH B THH3X https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota "Onpenenenue
70 box EHOFI(: acETOﬂHHﬂ " oI;TII[/IquKOﬁ bubmorexa HOK
Y P . | https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIEH JIMH3BI
71 Ypok-koupepenius "OnTuyeckue bubmmoreka [JOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'a3 xak ontrueckas cucrema. 3peHue bubmmorexa OK
P https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepentus "legexTo
3penus. Kak coxpanurts 3peHue"
Pa3noxxenue 6enoro ceera B CIEKTp.
OnbiTel HetoToHa. Croxkenue bubmuorexa [JOK
74
CIIEKTpaJIbHBIX LIBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlabopartopnast pa6ota "ONBITHI 11O
Pa3oKeHuIo OEJI0ro CBeTa B CIIEKTP U
bu6mmorexa [IOK
75 BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX

HaAOJIOCHNH Yepe3 LBETOBhIC
¢buabTpHr"

https://m.edsoo.ru/ff0c0e2a




VYpoxk-npaktukym "BosHOBBIE

76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxus"
77 OmnsiTel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens aroma bopa
Hcnyckanue u MorioneHne cBera
79 aroMoM. KBauTsl. JIuHelyaTnie bubmmnorexa IOK
’ ) https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-nipaktukym "Habnronenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PangmoakTnBHOCTE U €€ BUOBI bubmorexa LIOK
a a https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJIeJIb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHbIE TpEBpaALICHUS. bubanorexka [HOK
M3oTomnsl https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agau mo teme: bubmuorexa [JOK
"PagnoakTrBHBIE NTpEeBpaIieHUS " https://m.edsoo.ru/ff0c1b4a
85 [lepuoa nmonypacnana
Vpok-koH(Dpepenmus "PagnoakTHBHEIE
86 1/13131 eHI/IS(Ib BpH I/II-[ oze MI; UIUHE bubmmnorexa IOK
i | PHPOZE, MEHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHBIE peakIni. 3aKOHBI
87 ccf[x paHeHEﬂ SaHH OBOT'0O 1 MacCOBOT'O bubnmorexa IOK
p PA https://m.edsoo.ru/ff0c1c58
YHCeN
28 OHeprus CBA3M aTOMHBIX saep. CBsA3b bubmmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ff0c1d7a




89

Pemenue 3agau no reme "SAnepHeie
peakuuun"

90

Peakiuu cuHTe3a M eNeHUs saep.
Uctounuku suepruu ColiHIA U 3BE3]

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus "Anepnas
sHepreTuka. Jlencteus
pPaarOaKTUBHBIX I/ISJIYLIGHI/II\/'I Ha XUBBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIe s1BI1cHUS"

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

93

KonrponsHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsie siBneHus"

94

[ToBTOpeHME, 0000IIEHNE.
JlaboparopHbie pabOTHI 1O KypCy
"B3zaumMonencrBue Tea"

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

95

[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110
teme "TemnoBsie npouecch”

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

96

[ToBTOopenue, o6o0meHue. Pemenne
pacyYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110
teme "KIIJ] TennoBeIx apuraresnecit'

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o0meHue. Pemenue
pacyeTHBIX ¥ KaYECTBEHHBIX 33124 110
teme "KIIJI anekTpoycTaHOBOK"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c2b30




[ToBTOpeHME, 0000IIEHNE.

bu6mmoreka [IOK
8 'J'Ia60p ATOPHEIC P a6O"TH 1o xypey ! I https://m.edsoo.ru/ff0c2¢c52
CBEeTOBBIE SIBJICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTaMH I10 TeME "3aKOHEBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MEXaHHUKE
[ToBTOopenue, o6o0mmenue. Pabora ¢
100 Texkctamu 110 Teme "Konebauus u 1 buGnnorexa LIOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOopenue, o6o0menue. Pabora ¢
102 TekcTtamu 110 TeMe "KBaHToBas u 1
anepHas Gpusnka"
OBIIEE KOJIMYECTBO HACOB I10 102 7

I[TPOIT'PAMME
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