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MNOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOoBHE OCHOBHOIO o0OIIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MNpPOTrpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€rom ¢eaepaibHON paboudel MporpaMMbl BOCIIUTAHUS U
Konuemnuun npenoaasanus yaeOHoro npeamera «Duznkay.

Conepxanue mnporpamMmbl 10 (QH3MKE HampaBlieHO Ha (opMUpOBaHUE
€CTeCTBEHHOHAYYHOH TI'PaMOTHOCTH OOYYalOIIUXCAd M OPraHU3aLUI0 H3yYCHHS
¢u3MKN Ha AESITENbHOCTHON OcHOBe. B mporpamme mo ¢Qusuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yJibTaTaM 00y4YeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBSI3U E€CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpHYIO MOCIe0BaTENIbHOCTD
U3y4eHHUs] TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NPEIMETHOTO COJICpKAHUSA U
yu€Te BO3pacTHBIX 0COOEHHOCTEH 00ydaronIuXCsl.

[TporpamMma mo Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOIUYECKON
MOMOIIH YUYUTENIO B CO3/IaHNU pabouel MporpaMMBbl 10 y4eOHOMY IIpEeIMETY.

dusuka ABISIETCS CUCTEMOOOPA3YIOUIMM JIJIsl €CTECTBEHHOHAYYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJbKY (HU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IIPOIECCOB MU
SABJICHUN, W3y4yaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMUEH U (QuU3UUECcKOoM
reorpaduell, BHOCMUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpas3lbl MPUMEHEHHUS HAyYyHOTrO METOo/a
MO3HAHUS, TO €CTh CII0CO0a MOTyYeHHs! TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 IMMaBHBIX 3a7a4 (pu3nuecKoro oOpa3oBaHHs B CTPYKType OOIIEro
o0pa3oBaHHs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4yarouIuxcs.

W3yyenne ¢usuku Ha 0a30BOM ypOBHE TpEAINojiaraeT OBJIAJECHUE
CIIEAYIOIMIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTeCTBEHHOHAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e MHTEPNPETHPOBATh  JAaHHBIE W  MWCIOJIB30BaTh  HAy4yHbIE
JI0Ka3aTeIbCTBA AJIsl TIOJTYYECHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKKM Ha YpPOBHE OCHOBHOTO 0OmIIero oOpa3oBaHUs
onpeznenensl B KoHuenuuu mnpenogaBaHusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®@exepanuu, peamru3yrOIIMX
OCHOBHBIE  00I1€00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKIAEHHOM pelieHueM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoToKoa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyyenus pusuku:

npHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IO3HAHUS ¥ (DOPMHUPOBAHHE
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  MPEACTaBIEHHH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHAILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JaJbHENIIeMy 00yYeHHUIO B 3TOM HaIlpaBJICHUH.

JlocTKeHHE 3TUX IIeJIeld MPOrpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1ay:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBJICHUSX;

npuoOpeTeHNe YMEHHI OMHUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHUS C
UCIIOJIb30BAHUEM TOJTy4YEeHHBIX 3HAHUMH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHINMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MoOJIeIeH, TBOPYECKUX u
NPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOIHBIEC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBl M DKCIEPUMEHTAIbHbIE HUCCIEAOBAHUS C
UCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ nHPOpMalel (HU3UIECKOTO CONEepKaHUS,
BKJItOUasi ”HPOPMAIIMIO O COBPEMEHHBIX JOCTIXKCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE HH(POpMAIUY;

3HaKOMCTBO cO cepaMu npodhecCHoHaNbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MuKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

o0pa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 4aca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B Heaenmo), B 9 kiacce — 102 yaca (3 yaca B HeJeto).

[Ipennaraemslii B mporpamMmMe mno (usmuke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKkTep, YIUTENb JAeJIaeT BEIOOP MPOBEACHHUS



71a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYAITBHBIX OCOOEHHOCTEN
00y4aromuxcsi, CIIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO T'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABneHus npuponbl. OU3NUYECKUE SBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUMHBL. M3MmepeHue @u3anueckux BelWyuH. DPuznyueckue
npudopsl. [lorpemnocTs u3mepennii. MexxayHapoHasi CHCTeMa €IMHHII.

Kak ¢wusuka wm gApyrue ecTeCTBEHHbIE HAyKH H3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAyuUHbI METOJ TMO3HAHMS: HAOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmomaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTIEH.

Hemoncmpauyuu.

1. MexaHn4deckue, TEIUIOBbIE, JJIEKTPUYECKHUE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.
2. ®usnyeckue MpuOOPHl U MpoLeaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM PUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmpezeneHue LEHbI AJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCcTOAHUN.
3. H3mepenue oO0bEéMa XKUIAKOCTH U TBEPJOTO Tea.
4. OnpeneneHue pa3MepoB MaybIX Tel.
5. M3mepenue Ttemreparypbl MpU NOMOIIM KHAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBI.

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

Pa3znen 2. IlepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

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

JBr>kenne dactull BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHMSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaIIMYeCKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBbI.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHS.



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 uHepuUMM. 3aKOH HMHEPLUHU. B3amMopencTBHe Tell KaKk NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHsS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B E€IMHHUILIC
00BbEMa BelecTBa.
Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3MepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoi. PaBHozeicTByromas cwi. Cuna TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE NTOKOsA. TpeHne B IpUpOJE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTo JIBHXKEHUS Tela.
2. HM3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HaOmroneHne u3MeHEHUs1 CKOPOCTH MPU B3aMMOJIEHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmpezneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMSI (IIApUKa B XKUIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIBXKEHHUS Opycka WIIM IapuKa Mo
HAKJIOHHOUW IUIOCKOCTH.
Omnpenenenue MWIOTHOCTH TBEPIOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb paCTsDKEHUA (Aedopmaliim)
MPY>KUHBI OT MIPUII0KEHHON CUIIBIL.

5. OnBITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

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



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHUSI ra3a OT o0BbEMma, TemmepaTyphl. llepemaua naBieHus
TBEPABIMU TEJAMU, KUJAKOCTSIMU MU TazaMu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TIIyOWHBI. ['mapocratnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['mapaBnmyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
BO3aymHOW obosouku 3emau. OnbiTr Toppuuermmu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 AABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTro J1aBJICHUS.

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

Hemoncmpauuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrs aTMOC(PEPHOTO JABICHUS.

3aBUCHMOCTh BBITAIKHBAIONIECH CHUJIBI OT O0OBEMA MOTPYKEHHOW YacTH
T€Ja U TIIOTHOCTH )KUJKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIJIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS INIOTHOCTEN TEJIA U AKUIKOCTH.

Jlabopamopnsie padomul u onvimel.

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

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

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

4. OnbITBI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JCHCTBYIOIE Ha TEJIO0 B IKHUAKOCTH, OT O00BbEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJA U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomerpa UWIM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpeNIeIEHUE €€ IPY30II0ABbEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas paboTa. MoOIIHOCTb.

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

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

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

Hemoncmpauyuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompegenenue pabOThl CUIIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.

2. HccrnenoBaHue yCcIIOBUM PaBHOBECHS pblyara.

3. Msmepenue KIIJl HaKTOHHOM NIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs MEXAHUYECKON SHEPIUU.

8 KIIACC

Pa3nen 6. TenjioBble siBJIeHMS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOPUU CTPOECHUS
BeliecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO H Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObICHEHHE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJ HA OCHOBE TOJIOKCHUUA MOJEKYJISIPHO-KUHETUUECKOM TEOPUH.
CmaurBaHUE U KaNWJUISIPHBIE ABJICHUS. TEenI0BOe paclInpeHUe U CKaTue.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUYKEHHUS
gactull. Buytpennsisi sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH JHEPTUU:
Temionepeaaya u COBEpILICHUE paboTHI. Bupr TeIUIoNEepeAauu:
TEIUIONPOBOJAHOCTh, KOHBEKIIMS, U3TyUYCHHE.

KomanyectBo TemnoThl. YaenbHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHHE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnmapenue. Kunenue. VYnaenpHas Temiora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEpATyphl KHUIIEHUS OT aTMOChEepHOTo
JIaBJICHUSL.

BnaxuocTts BO3yXa.

DHeprus TOIUIUBA. Y IeJIbHAsk TeIIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermaoBbix asurarenei KIIJ temmoBoro nBuraresns.
TerioBble ABUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HabnroneHnue 6poyHOBCKOTO JBUKECHHUSI.
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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 KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUIAKOCTEH U
TBEPJIBIX TEJI.

OmnpeneneHue JaBIeHUs BO3yXa B Oa/NIOHE HITIPHUIIA.

OnbIThI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArPEeBaHUS WA OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TEMIIEPATYPhI.

HaGmronenne wu3MeHEHHsT BHYTPEHHEH OSHEprud Tejna B Ppe3ysbTaTe
TEeIJIonepeay U padOThl BHEITHUX CHJI.

HccnenoBanne sBJICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOJHOW U
ropsiueu BOJIbI.

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

OmnpeneneHue yaelabHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OrnpenesneHne OTHOCUTEILHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOThI MIABICHUS JIbJA.

Pasznen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Teda. J[Ba poxa 3JIEKTpUYECKHX 3apsioB. B3aumonelicTBue
3apsoKeHHbIX Tel. 3akoH KyioHa (3aBUCMMOCTb CWIJIBI  B3aMMOJAEWUCTBHUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIaMH).

Onextpuyeckoe none. Hanpspk€HHOCTh anexTpuyeckoro mons. IIpuHoun
CYNEPIIO3HULINH SJIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsigoB. DJIEMEHTapHBIA 3JICKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOogHMKM W AMAJIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOTO TOKA. JIEHCTBUS 3IIEKTPUYECKOTO 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. llocimenoBaTenbHOE W mapajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYECKUe LeTH U MOTPEeOUTeNn deKTpruuecKol suepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHUTHl.  B3aumMoOAECTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOe nosie. MarauTHoe noJie 3eMJId U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. [IpumeHeHue
AIIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
OIIEKTPOABUIATENb IOCTOSHHOTO TOKA. [Crmosib30BaHME JIIEKTPOJBHUraTeiIc B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SABieHne 31eKTpOMArHuTHON nHaAyKuuu. [IpaBumno Jlenna.
DneKTporeHeparop. CriocoObl  TOJIy4€HHUS ~ DJCKTPUUYECKON  DSHEPIHH.
DNEKTPOCTAaHIIMN Ha BO30OHOBIISIEMBIX HICTOUHUKAX SHEPTHUH.

Jemoncmpayuu.

DJIeKTpU3a1us TeJl.
JIBa poJia 2IIEKTPUYECKUX 3aps/I0B U B3aUMOJIEHCTBHE 3apsHKEHHBIX TElL.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.
OneKkTpocTaTu4ecKas UHIYKIUS.
3aKOH COXPAHEHUS DJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKH U TU3IEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne CUiTbl TOKa aMIIEPMETPOM.
. I3MepeHne 21eKTPUIECKOr0 HalPsHKEHUS BOJIBTMETPOM.
. Peocrar 1 marazuH COIIpOTUBIICHUHN.
. B3auMopelicTBuE IOCTOSHHBIX MArHUTOB.
. MonenupoBaHnue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MarHuTa.

L 0 N o u ok wN e
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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 @apages.

3aBUCHMOCTh HANpPABJICHUS WHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DneKTpOoreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONACHHWIO DJEKTPU3AMN Tel WHAYKIHEH W TIpU
CONPUKOCHOBEHHH.

HccnenoBanure AEMCTBUS DSIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHMKU U
JABJIEKTPUKHU.

COopka 1 mpoBepka pabOThI IEKTPUIECKOM TIEMH TTOCTOSTHHOTO TOKA.
N3mepenure U peryJupoBaHUe CUIIbI TOKA.

N3mepenue u peryanpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4epe3 PEe3UcTop, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAMPSIHKEHUS HAa PE3UCTOPE.

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

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TMOCIEI0BATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [Jii CWIbl TOKa MNPU MNapaJIEILHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOYKY, OT
HAIPSDKEHUS HA HEW.

Onpenenenue KII/] HarpeBares.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJs TOCTOSIHHBIX ~MAarHUTOB TMpU  HUX
00bEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MATHUTHYIO CTPEJIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JI HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3y4eHHE pabOThI AIEKTPOIBUTATES.

20. U3mepenue KII/1 351eKTpoABUTaTEIbHOM YCTAHOBKH.

21. OnbITEl 1O  MCCJIEIOBAHUIO SIBIEHUS 3JEKTPOMArHUTHOW HHIYKIIHH:
WCCJICIOBAHUE W3MCHECHMI 3HAYEHUS M HANPABICHHUS HWHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHrne. HepaBHomepHoe npsMonuHeiHoe aBuwxeHue. CpeaHsas U MTHOBEHHAS
CKOpOCTb T€Ja TP HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsMHEHOe aBmkeHue. CBoOomHOe
najgenue. OnbiThl ['anumes.

PaBHoMepHOe nBmkeHue mo okpyxHoctu. Ileprog m wacrota obpaieHus.
JIunenHas u yrioBasi CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0H HptoToHa. BTopoi#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[IpyHLIMT CynepnO3uIUN CHJL.

Cuia ynpyroctu. 3akoH ['yka. Criia TpeHHsI: cujia TPEHUS CKOJIbKEHHUS, CHIIa
TPEHUS NIOKOS, IPYTUE BUJIbI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBmxenune mianetr BOKpyr Connua. IlepBas kocmuueckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

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

Nmnynbe tena. IsmeHeHne uMmiynbca. UMmysabe cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YHPYTroOCTH,
Tpenust. CBs3b SHEpruu u padbotsl. [loTeHnnanpHas SHEPrUs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMin. [loTeHnManbHas sHeprus c:kaTtou npykuHsl. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKON SHEPruu. 3aKOH COXPAHEHUS MEXAHMYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOnroneHue MEXaHMYECKOro JBHKEHHS T€Ja OTHOCUTENIBHO PAa3HbIX TENl

OTCYETA.



o vk~ w

8.
9.

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

CpaBHEeHHME TyTe W TPACKTOPHI JBIKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIHHO Pa3HBIX TEJI OTCUETA.

H3mepenne CKOpOCTH B YCKOPEHUS TPSIMOJIMHEWHOTO JIBHIYKEHUSI.
HccaenoBanre MprU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.

HabGnrofneHue NTBMOKCHUS Tella 10 OKPYKHOCTH.

Ha6mronenne MexaHM4ecKuX sIBJICHUH, MPOUCXOSIINX B CHCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPHOM © YCKOPEHHOM JIBI)KCHUU
OTHOCHUTEILHO KaOUHETa (PU3UKHU.

3aBUCUMOCTh YCKOpPEHHUS Teida OT MacChl TeJa W JACHCTBYIOIICH Ha HEro
CHUIBL.

HaGmronenue paBeHCTBA CUIT TPY B3aUMOJICHCTBUH TEIL.

M3meHenune Beca Tena npu yCKOPEHHOM JBUKEHUH.

[Tepenada uMIrynbca mpu B3aUMOJICHCTBUU TEIL.

[TpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICHCTBUH TEIL.

CoxpaHeHHEe UMITYJIhCa TIPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITYJIhCa TIPH a0COIFOTHO YIIPYTOM B3aUMOICHCTBUU.
Habmtonenue peakTHBHOTO JIBHXKEHUSI.

CoxpaHeHHEe MEXaHWYCECKOM PHEPTUU IIPH CBOOOTHOM IT1aJICHHUH.
CoxpaHeHHE MEXaHUYECKOW SHEPTHUH NP ABMIKESHUH Teja Mo ASHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

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

Omnpenenenre cpeAHE CKOPOCTH CKOJIBKEHUS OpycKa WIIM JIBHDKEHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Omnpenenenre yCKOpPeHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPCHHOM
JBIDKEHUU 0€3 HaYaIbHOW CKOPOCTH.

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

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHHS OT CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenne ko3 duIreHTa TPEHNUS CKOTBKEHUS.

Omnpenenenne KECTKOCTU TPy KHHBI.

Omnpenenenre pabOTHI CUIIBI TPEHHUS MPU PAaBHOMEPHOM JIBMIKEHHHU Tela
110 TOPU3OHTAIEHOM MMOBEPXHOCTH.



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

11. 3yueHune 3aK0Ha COXpPAHEHHS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUA U BOJIHBI.

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

3aryxaomue — kosneOanus.  BbpiHyxkaeHHble — kojebaHus.  Pe3zoHaHc.
Mexanndeckue BosiHbL. (CBOMCTBa MexaHM4ecKux BOJH. [IpomoneHele n
IIOTIEpEYHbIEe  BOJIHBL. /[[IMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHudecKkre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJTHBI.

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

Jemoncmpayuu.

1. HaOmromenwe koneOaHWN TeN IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YIOPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HaHCA.

PacripocTpanenne npoJoabHbIX U MIONEPEYHBIX BOJH (Ha MOJEIH).
HaOnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.

1. OnmpeneneHue dYacTOThl W Mepuojia KoJieOaHMM MaTeMaTHYeCKOIo

o Uk w N

MasTHHKA.
2. OmnpeneneHue 4aCTOTHI U IEpUOAa KOJeOaHU MPy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH NEpUOa KOIeOAHUH MOJABEIIEHHOTO 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 Tpy3a.
6. OnbITbI, JEMOHCTPUPYIOLME  3aBUCHUMOCTh  NEpUoAa  KoJeOaHU
IIPYKUHHOTO MasATHHKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.
Pasznen 10. DnekTpoMarauTHoOe 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
ONEeKTPOMarHuTHOE  IOJIe.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOlCTBa
JIEKTPOMArHuTHbIX BOJH. Illkama snexTpomarHUTHBIX BOJIH. lcmosnb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.



OnexkTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOIHOBBIE CBOICTBa
CBETA.

Hemoncmpauyuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. V3yueHnue CBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIHHOTO

tenedoHa.

Pa3znen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  moxpenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pactipoctpaHeHue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajio. 3aKOH OTPaKEHHMSI CBETA.

[Ipenomnenue cBera. 3akoH TMpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHUX CBETOBOJIAX.

Jlmaza. Xom mywedr B JnmH3e. Onruueckas cucrema (oroamnmapara,
MHKpPOCKONIAa M Tejeckona. [7a3 kak onTtuyeckas cucTeMa. bBIM30pykKoCcTh H
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. CroxxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpauyuu.

[IpsiMosMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyel B coOuparoliei JIMH3e.

XoJ JIyder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakeHNii ¢ TOMOIIIBIO JIMH3.

[Tpunuun geicTBus GoroanmapaTa, MUKPOCKOTA U TEJIECKOIA.

10. Mogzens rinasa.

11. Paznoxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e50oro cBeTa Mpu CII0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccrmenoBaHve 3aBUCMMOCTH yIyia OTPaK€HUS CBETOBOIO Jiydya OT yria
NaJICHUS.

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

3. HccnepoBaHue 3aBUCHMOCTH YIJIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

W X N U A WD E



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

6. OIBITHI 1O Pa3JI0KEHUIO OETIOro CBETa B CIEKTP.

7. OnbITBl O BOCHPUSATHIO IIBETA MPEAMETOB IMPHU WX HAONIOJACHHUM 4Yepes
[[BETOBBIE (PUIIHTPBHI.

Pa3nen 12. KBanToBbI€e sIBJIEHHS.

OnwiTel Pe3epdopna v mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue v norioueHre cBera aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoromsl. PaaguoaxtuBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DOHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenus sinep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA JKUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YACTULBI 110 TOPMO3HOMY

nyTH (1o ¢oTtorpadusim).

3. H3mepenue paanoakTuBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-0000IIAIOMIUN MOAYIIh MIPEAHA3HAYEH JJIsI CUCTEMATU3ALNU
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbiTa  JAESATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAaKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY Mo (u3uke i OoO0ydJarommxcs,
BBIOpABIINX ATOT YYEOHBIN MPEIMET.

[Ipy “3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OecneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEHOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
SIBJICHUS, TPUMEHsS TMOJIydEHHbIE 3HAHMS, pelarh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIEC.
[TpuHIMNIUATBHO AEATENBHOCTHBIN XapakTep JAHHOTO pasjiefia peaau3yeTcs
32 CY€T TOro, 4YTO OOYy4YalONIMECs BBIMOJHSAIOT 3aJlaHusd, B KOTOPBIX UM
peJaraeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
bu3nuecKkue BIEHUS B OKPYKAIOIIEH NMPUPOJIe U TOBCEAHEBHOM KU3HU;
UCITI0JIb30BaTh HAYYHBIE METO/Ibl HCCIIeJOBaHUSI (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl POBEPKU FUIMIOTE3 U MOJyUYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HamMOOJEe BAXKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUIECKOTO MCTIOIB30BAHMS PA3IMYHBIX NCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHU A

N3yuyenue (u3MKyM Ha ypOBHE OCHOBHOTO OOLIEro oO0pa3oBaHMs HANpPaBICHO

Ha JOCTHMKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyueHus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaromierocs OyayT cpopMUpOBaHBI CIIEIYIONINE JTUYHOCTHBIE PE3yJbTaThl B
4acTH:

1) naTpHOTHYECKOro BOCIMTAHUS:

- IPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nYeCKo HAYKH;

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

2) rpa;KIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJI€HUH OOIIECTBEHHO 3HAUMMBbIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHUKECHUN
(1)5637197

- OCO3HAaHHME BAXHOCTH MOPAJIBHO-ITUYECKUX INPHUHIMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAa4eCTB (PU3NYECKOM HAyKH: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJbTYpBI;

- pa3BUTHE HAY4YHOM JHOOO03HATEIBHOCTH, MHTEpECa K MCCIEN0BATENbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLUMOHAJIBLHOIO
OJ1aromoJry4ust:

- OCO3HAaHME IIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TE€XHOJOTMYECKOM MHpE, BaXKHOCTH NpaBWJI O€30IIaCHOrO0 MOBEAECHUSA Ha
TPaAHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUYECKUM U TEIJIOBHIM O0OPYIOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

- c(OopMUPOBAHHOCTh HaBbIKa pe(daekcuu, NpU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TaKOTO K€ IIpaBa y IpYyroro 4yejaoBeKa;

6) TPy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE y4YaCTHE B PEIIECHUU MPAKTUYECKHX 3a1ady (B paMKax CEMBH,
0o0pa3oBaTeNbHOM  OpraHW3allk, TrOpoJa, Kpas) TEXHOJOTHUYECKOH U



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

e - HHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPO(PECCHIA, CBA3AHHBIX C (DU3HUKOI;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPHEHTALMsA HA NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pElIEeHUs 3aqad B
o0JacTh OKpY’Kalolllel Cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCJIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHUX IMpoOJIeM U IMyTed ux

peleHus;

e 8) ajmanTanuM K M3MEHSIOIUMCH YCJIOBHAM COLMAJIbHON W NPHPOIHOM
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJACHCTBUU TPU BBIMOJHEHUU WCCIEAOBAHUN U
IPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTH OIBITY M 3HAHUSAM
APYTHUX,

e - TIOBBIIEHHE YPOBHSA CBOE€M KOMIIETEHTHOCTH 4YE€pe3 MPaAKTUYECKYIO
NEATEIIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ncie GOpMyINpPOBAThH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPUIMUTOB COOCTBEHHBIX 3HAHMNA M KOMIIETEHTHOCTEN B 00JacTu
buzukwy;

e - IUIAHUPOBAHHE CBOETO PA3BUTHS B MNPUOOPETEHUM HOBBIX (UINYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U IIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCHUCTBUM C YYETOM BIMAHMSA Ha OKPYXAIOIIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCTIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHss TporpaMMbl MO (U3MKE HAa YpOBHE OCHOBHOTO
ob11ero oopazoBaHus y oOyyaromerocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC NECHCTBUA,
KOMMYHUKATHUBHBIC ~ yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISATUBHBIC
YHHUBEpCaIbHbIC yUueOHbIC TCHCTBHUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue JeiicTBHA:
e BBIABIATh W XapPaKTEPU30BATh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BNIEHUN );



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHMSI JIJIS
0000111eHUs 1 CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MMPOTHBOPEYMS B pACCMAaTPUBAEMBIX (haKTax,
JAaHHBIX U HAOJTIOICHUSAX, OTHOCAIINXCS K (PU3UUESCKUM SIBICHUSM;
BBISIBJSITH  TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YYCHUU (PU3NIECKUX
SIBJICHUM ¥ MPOIIECCOB, JIETaTh BHIBOJBI C UCIOJIb30BAHUEM JCTYKTUBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEITMYHH;

CaMOCTOSITEJILHO BBIOMpAaTh CHOCOO0 pemieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSATEIBHO BbIICTICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUA:

MCTIOJIb30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUI HMHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
¢uznyecKkuit SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBJICHUS;

OLICHMBATh HAa NPUMEHHMOCTH U JOCTOBEPHOCTh HH(pOpMaIHIO,
HOJYYCHHYIO B X0JI€ UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JajbHeWIIee pa3BUTHE  (PUBUYECKUX
IPOIIECCOB, a TAKXKE BBIABUIaTh MPEATNOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX M KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPHU TIOUCKE U
otbope mHGOPMAIMK WM JAHHBIX C YYETOM MPEIOKEHHON ydeOHOM
dbuznyeckoi 3a1a4u;

aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
pPa3TUYHBIX BUJOB M (POPM MPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAbHYIO (OpMy TpeACTaBICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIIaeMble 3aaddl  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMu, HHOHW rpaduKor U UX KOMOMHAIMSAMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBHUSA:

B X0J€ OOCYXICeHHs y4yeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYXKIaeMOW TEMBI U
BBICKA3bIBaTh HJIEH, HAICJICHHbIC HA pPEIICHHE 3aJaud U TOAJIepKaHHe
OJ1arokenaTeabHOCTU OOILIECHNUS;

COIOCTABJIATh CBOM CYXIEHHS C CYXKICHUSAMU JAPYTUX YYACTHUKOB
nuarnora, 0OHapyKHUBATh Pa3INuMe M CXOACTBO ITO3UITHI;



BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOIMYHO TPEACTABISTh PE3YAbTAThl BHIIOJHEHHOTO (PU3UUYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  IMPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYAJIbHON paOOThl MpU PEIIEHUH KOHKPETHOW (Qu3ndecKon
npo6IieMbl;

NPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTH)KEHUIO: paclpeiesiaiTh poiH, OOCYKIaThb MPOLECCHl HU
pe3yJIbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOJIEH;
BBITIOJIHATH CBOIO 4acTb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara o
CBOEMY HANpABICHUIO M KOOPAUHUPYS CBOU JEHUCTBUA C APYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaaa B OOLIMM NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (pU3MUECKUX 3HaAHUI;

OpUEHTHPOBATbCS B  Pa3MYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYaJIbHOE, NMPUHATHE DPEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpyIIIoN);

CaMOCTOSITENIbHO COCTaBIISATh AITOPUTM peIlIeHUsT (PU3NUECKON 3a1aul UIH
IUTAHAa MCCIICJOBAHUSA C Y4YETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEMH, apryMEHTUPOBATh MpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, IMOIUOHAJIBHBbIN HHTEJIEKT:

JaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMu U NPeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHOKEHHUS  (HEJOCTHXKEHHUS)  Ppe3yJbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY MIPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHCIE B XOJ BBIOJIHEHUS
GU3MYEeCKOTO WCCAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYJIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa L[EIN U YCIOBUSIM;

CTaBUTh ce0s HAa MECTO JIPYroro 4ejioBeKa B XOJIe Copa WU JTUCKYCCUU
Ha HayYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;
MPU3HABATh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMECHHUIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJelNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJAECHUCTBYIONIAs
cuna, gedopmanus  (ympyras, — IUlacTH4YecKas),  HEBECOMOCTb,
COOOIIArOITHECs COCY/IbI;

paznuyath sBIeHUS (AuQQy3us, TEIOBOE NBIKCHUE YACTHUIl BEIECTBA,
PAaBHOMEPHOE  JBWKCHHE, HEPABHOMEPHOE  JBUKEHUE, HWHEpLUs,
B3aHMOJEUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHOW OCHIO
BpallleHus, Nepenaya AaBiCHUS TBEPABIMU TeJIaMH, >KUAKOCTSIMHU U
razamyd, arMocdepHoe JaBjieHHWe, IUIaBaHUE TeJl, MpeBpalIeHUs
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3MYECKUX  SBJICHUA B
OKpY’>KalollleM MHpe, B TOM 4HcCle (U3nyecKkue SIBICHUS B MPHUPOJE:
IpPUMEPHI JABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEXUBOU
npupoje, JACUCTBUE CHUIIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpraHW3M, IUIABaHHWE PHIO, phlYard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUI;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (M3UYECKUE SBICHUS, UCIIOIB3YS
dbu3ndeckue BETWYWHBI (Macca, O00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSXKECTH, BEC
Tela, CWia TpEeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CUJIa, MEXaHWYECKas paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(DHUIIMEHT TMOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KMHETHYECKasT W TOTCHIMAIbHASI SHEPTUs), MPU OMHCAHUHM MPABUIHHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIIOJIB3YEeMbBIX  BEJIUYUH, HX
0003HaYEHUsS U EIUHUIIBI (U3NYECKUX BEIMYMH, HAXOIUTh (OPMYyIIbI,
CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEJINYHNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHMS CUJI (BAOJb OJHOW MpsiMOit), 3akoH ['yka,
3akoH Ilackains, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbryara (0yoka),



«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4ECKOM
SHEPruH, TpPU O3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBIEHMS, IPOLIECCH U CBOWCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalud IPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH MPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OObACHEHUE u3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B -2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyiibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3314 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUECKHE
BEJIMYMHBI B ()OPMYJBI U MPOBOAMTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PELICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYUHBI;

pacmo3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICISATH IPOBEPSIEMOE
NpEeANnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IOJIyYEHHBIM pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WK
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U (POPMYIUPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
muGpOBBIX MPUOOPOB, 3aMUCHIBaTL IOKa3aHHUsS MPUOOPOB C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIUYUHBI OT
JIPYrol € HCIOJb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBWXXYLIEroCs Tela OT BPEMEHW JIBHJKCHHS Tela, CHJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHUS TEN, CUJIBI
YIOPYTrOCTH OT YAJMHEHUS NPYKHUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT TUIOTHOCTHU TeJla, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IJIaBaHUs TeJl, YCJIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATh B
IUIAaHUPOBAHUM  Y4E€OHOrO UCCJENIOBaHMS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yabTaThl TMOTYYEHHOM 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BUJC



NPEIJIOKEHHBIX TaOnuil U TpadUKOB, AeNaTh BBIBOJBI MO pe3yiIbTaTaM
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, CUja TPEHHUS CKOJIBXKCHUS,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs CHJIA, JICHCTBYyIOIIas  Ha
HOTPYXKEHHOE B KHUAKOCTh TeNO, KO3(PPUIMEHT MOJEe3HOro AeHCTBUA
IOPOCTHIX MEXaHU3MOB), CIeAysd NPEIIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHEHHH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE NICKOMOW BEJIMUMHBI,

cOOIOAaTh MpaBuila TEXHUKN 0€30MacHOCTH TpU paboTe C 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIIINEcs COCyabl, Oapomerp,
phIYar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HW3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHUA (B TOM YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOIMPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBOW HACOC, apEOMETP ), UCTIOIB3YsI 3HAHUS
0 cBOMCTBax (U3NYECKUX SIBICHUN W HEOOXOTUMBbIC (PH3UIECCKHE 3aKOHBI
U 3aKOHOMEPHOCTY;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALKMIO O  MpUMEpax)
PAKTHYECKOTO HCIOJIb30BaHUs (PU3MYECKHX 3HAHWW B IOBCEIHEBHOMU
KU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU oOpalleHuy ¢ npudopaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIEH CPE/IE;

OCYHIECTBIISATh OTOOp HMCTOYHUKOB wuH(opMmanuu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOTIXCS
3HAHUA W TyTéM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB  BBIJEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy  (QHU3MYEeCcKoro coAepaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcel cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMANUU (PU3UIECKOTO COACPKAHUS, B TOM
qrciie MyOJUYHO JeNaTh KpaTKHe COOOIICHUS O pe3ysbTaTrax IMPOCKTOB
WM Y4eOHBIX WCCIEAOBaHWN, TpPH O3TOM TPaMOTHO HCIIOJIB30BaTh



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3HMKH, COIMNpPOBOXKAATH
BBICTYIUUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHUMN pacHpenesiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/layami,
CICIWTHh 3a BBINOJIHCHUEM IIIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATEJBHOCTh  TPYMNbl,  BBICTPAaWBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIN:

UCIIOJI30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJICKYJI, arPETaTHBIC COCTOSHUS BEIECTBA, KPUCTAJUTMUECKHUE U
amop(HBIC TeNa, HACHINICHHBIM W HEHACHIIEHHBIM Map, BIAXKHOCTH
BO3/lyXa, TEeMIIeparypa, BHYTPEHHSISI SHEPTUsi, TEIUIOBOM JIBUTaTEb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKI
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TI0JIC;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CHKATHE, TEeIulonepesaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAWUISIPHBIE SIBJICHUS, HCTIAPCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJionepeaaya (TEeTIONPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHUE),
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBHUE 3apSI0B, NEHCTBUS AIEKTPUIECCKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TOJSl Ha IPOBOJIHUK C TOKOM, AJIEKTPOMArHUTHAS MHAYKIIHS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpY)KaloIeM MHpe, B TOM 4YHCiIe (PU3NYECKHe SIBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUIIpHBIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, usinydenue CoaHua, 3amep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
SBJICHUSI B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeid TOJIFOCOB, POJIb MAarHUTHOTO TOJIS JUIsl JKU3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (M3UYECKUE SBICHUS, UCIIONB3YS
bu3nyeckue BeTUUYUHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
IUIaBJICHUS, yJieNbHAs TeIioTa NapooOpa3oBaHUsl, ylelbHAas TeIioTa
CrOopaHus TOIUIMBA, KOI(PQPHUIIMEHT TOJIE3HOTO JIEUCTBUS TEIJIOBOM



MAIlIMHBI, OTHOCHUTENbHAS BJIAXKHOCTH BO3AYyXa, JJIEKTPUUYECKUN 3aps,
CHWJIa TOKA, JJIEKTPUYECKOE HAMNPSKECHHE, CONPOTUBICHUE NPOBOJHHUKA,
yIeIbHOE  COMpPOTHBICHHWE  BellecTBa, paboTa W MOIIHOCTh
ANIEKTPUYECKOTO  TOKAa), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH MCIHOJIb3YeMbIX BEJIWYUH, 0003HAUEHHUS U EIUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAUTHh (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KNHETUUYECKOM TEOpUHU
CTPOCHUSI BEIIECTBA, MPUHIIMI CYNEPHO3UIIMHU TOJIel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 111 yJacTKa LEenu, 3aKOH
Jxoymsa—JleHnia, 3aKOH COXpAaHEHWs DOSHEPrud, IIPpA ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHAa M 3alKChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKECHUE;

OOBACHITh (U3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTyalMid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISITH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBIACHEHHE U3 1—2 JOTHYECKUX
miaroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUMH,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3a7auyd B 2—3 JCHCTBUS, HCMOJB3Yysl 3aKOHBI U
dbopmyIbl, CBs3bIBaIONIME (PU3NYECKHE BEIUYMHBI: HAa OCHOBE aHalM3a
YCJIOBHUSL 33/ladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BbIOUpATh 3aKOHBI U (OPMYJIbI,
HEoOXoauMbIe JUIsi €€ pelieHUs, NPOBOJAUTH PACUETHl M CPABHHUBATH
MOJIYYCHHOE 3HaUYCHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJ0OB, HCIOJb3Yysl OMHCAHUE HCCIENOBAaHUSA, BBIACIATDH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh MPABUJIBHOCTh IOPSJIKA
IIPOBEICHUS UCCIIEIOBAHMSA, JIEJIATh BHIBOJIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHWIO (U3WYECKUX SBJICHUA WU
(bu3HYecKuX CBOMCTB Tel (KanWUIIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHHUS
BO3J/lyXa OT €ro o0bEMa, TeMIEpaTypbl, CKOPOCTH IMPOIlecca OCThIBAaHUS U
HarpeBaHusi MPU H3IYYCHHH OT IIBETa H3IyYarome (MOorIonaroiei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPbI KUJIKOCTU U
IJIOIAAA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEI W B3aWUMOJECHCTBUE
AIEKTPUYECKUX 3apsijioB, B3aUMOJICCTBUE IIOCTOSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEM ITOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHUTHOI'O TOJISI HAa NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBAa DJIGKTPOABUTATENISI TIOCTOSHHOTO TOKa): (HOpMyIupoBaTh
IIPOBEPSEMbIC MPEOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMIMCHIBATH X0/ OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBITIOJIHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJIQKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UUECKUX BEIMYUH, CPABHUBATH
PE3YNIBTAaThl U3MEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEJIMYUHBI OT
JIpPYrol C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOLIAANA IONEPEYHOIO
CEUCHMS U YAEIBbHOTO CONMPOTHUBJIEHUS BEUIECTBA MPOBOJIHUKA, CHIIBI TOKA,
UIYyLIEro 4Yepe3 MNPOBOAHUK, OT HANPSKEHUS HA NPOBOJHUKE,
UCCIICOBAHUE IIOCHEAOBATEIBHOIO M  MAPAJUIEIBHOTO  COEAUHEHUN
IPOBOJHUKOB): IJIJAHUPOBATh MCCIIEJOBAaHUE, COOMpaTh YCTAaHOBKY U
BBHITIOJIHATh M3MEPEHUsI, CICAys NPEIJIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBHCHUMOCTH B BHUIE TaOMUIl W TpapuKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTAaTaM MCCIEA0BAHUS,

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (PU3NYECKHX BEIWYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIECHUE MPOBOJAHMKA, paboTa U
MOIIIHOCTh JJICKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHs, COOUpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CIEIys MPEIIOKECHHON UHCTPYKIUHU, U
BBIYUCJIISITh 3HAYEHUE BEJINYHHBIL;

co0Jro1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU padboTe ¢ 1abopaTOPHBIM
000py/1I0BaHUEM;

XapaKTEePU30BaTh MPHUHIIUIBI  JEHCTBUS HM3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX OMUCaHHs (B TOM YHCIIE:
CHUCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW IHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
pUOOPHI, HArPEBATEIBHBIC IEKTPONPUOOPHI (MPUMEPHI), FTCKTPUICCKUE
MPEAOXPAHUTEIIN, IIEKTPOMATHUT, 3JIEKTPOJIBUTATENh TOCTOSIHHOTO TOKA),
UCIIOJIb3YysI 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUNW U HEOOXOIUMBIC
buznyeckre 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPHUTEIIbHBIC
npuboOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, IMCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEMEN C MOCIEA0BATEIbHBIM U MAPAJUIEIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIeTIeH;



NPUBOAUTh  NpUMEpPHl  (HAXOAWUTH HWHPOpPMAIMIO O  TpUMepax)
NPaKTUYECKOTO WCIOIb30BaHUS (U3NYECKHX 3HAHUA B ITOBCEIHEBHOM
XKU3HU U1 obecrieueHus: 6€30MacHOCTH MPU OOpaIllEeHUH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 3IO0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKPY KaIOIIEeH cpee;

OCYIIECTBIIATh TOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUSA B
HHTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W TyTEM CpaBHEHUS
JIOTIOTHUTEIPHBIX ~ MCTOYHUKOB  BBIICIATH  MH(GOPMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUEcCKOro - CcoAepiKaHUs, CIPAaBOYHBIE MaTEpUAbI,
pecypchl cetu VIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeobpazoBaHus HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIE NMHUCHMEHHBICE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3HUYECKOTO
COJCpXaHHUSA, B TOM YHCIE MyOIMYHO TIPEACTABISATh PE3YJIbTAThI
IPOCKTHON HIIM MCCIIEOBATEIBCKON NEATEIbHOCTH, TIPU 3TOM T'PAMOTHO
WCIIOJB30BaTh M3YYCHHBIM TIMOHATUHHBIN anmaparT Kypca (GU3HKH,
COTIPOBOXKIATh BBICTYIIJICHHUE MPE3CHTAIUEH;

IpY BBHIMOJHEHUH YYEOHBIX MPOEKTOB W UCCIEHOBAHHMNA (DU3HUYECKHIX
IPOIIECCOB paclpeneNsiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJICIUThH 3a BBIMOJTHCHUEM IUIaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIIBI, BRICTPaNBaTh KOMMYHHKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

K xonIy oOyueHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh IMOHATHS: CHCTeMa OTcuéra, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyrasi, MjaacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCITyCKAHUS U TOTJIOIIEHUs, ajb(a, OeTa- U raMMa-u3IydeHHUs,
U30TOIIBI, SIIEPHAS DHEPTETHKA;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [IBHKEHUE, CBOOOJHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE M0 OKPY>KHOCTH, B3aUMOJIECHCTBUE



TeJ, PEaKTUBHOE JIBIDKCHUE, KOJIeOATEIhbHOE ABMKEHHE (3aTyXaromniue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBMKEHHE, OTPAKECHHE
3ByKa, NPSIMOJIMHEWMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, M0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CHEKTP M CJOXXEHHE CHEKTPaJIbHbIX LIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3ITYy4YEHUS) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM uucie (U3NYECKHUE SIBICHUS B IPUPOAE:
IPUIUBBI U OTIUBBI, IBUKEHUE Tu1aHeT COTHEUHO CUCTEMBI, PEAKTUBHOE
JBUKCHHE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHHE, CEUCMUYECKUE BOJIHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBJICHUSI B INPUPOAE, OMOJOTMYECKOE IEHCTBHE BHJIUMOTIO,
yIbTPapUOIETOBOIO M PEHTIEHOBCKOTO M3JIY4YeHHH, €CTeCTBEHHBIH
pasvoaKkTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YCHHE
OPUPOJHBIX MMHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX H3IIyY€HUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTH CYUIECTBEHHbIE CBOMCTBa (IPHU3HAKH) (PU3NYECKUX
SIBJICHU;

OIHCHIBATh U3yUYEHHBIE CBOMCTBA TeNl U (PU3UUYECKUE SIBJICHHS, UCIIOJIb3YS
(¢u3znueckue BENWYMHBI (CpEeOHSAsE M MIHOBEHHas CKOPOCTh Tena IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOpPEHHE, MEepeMElIeHHUE, IMyThb, YIJOBas
CKOpOCTb, CHJIa TPEHHMs, CUja YIPYIOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMaJeHUs, BEC Tejla, HMIIYJIbC Tela, HMIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NOTEHLHUANbHAs SHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATOU
NPYXUHBI, KHHETUYECKash DSHEPrus, IMOJHAsS MEXaHWYecKas JHEprus,
NEPUOJ U YacTOTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEAbl), IPU OMUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIMYUH,
0003HauUeHUA W €AMHMIBI (PU3MUYECKUX BEJIWYUH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BETUYUHY C APYTMMH BEJIMYMHAMU,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUsl DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHMUS,
OPUHLUII CYNEPHO3ULUN CWJI, NPUHLUUI OTHOCUTENbHOCTH [anmies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJIbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO M MacCOBOTO YHCEI



IpU SACPHBIX PEAKIHSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHUE;

OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpod Ha 2—3 M3YYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUI,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THbple 3a7aud  (OmMUparoIuecs Ha cucteMy u3  2-3
yYpaBHEHHUI ), HCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIINE (PH3UUECKHE
BEJIMYMHBI: HAa OCHOBE aHalIM3a YCIIOBUS 3aJadd 3alUChIBaTh KPAaTKOE
YCIIOBHUE, BBISBISATh HENOCTAIOIINE WIM M30BITOYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PEUICHHUS], TPOBOAUTH PACUEThI U
OLICHWBATh PEAIUCTUYHOCTH TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOIIH
($u3MYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIEeNOBAaHUS, BBIIACIATDH
IpOBEPSIEMOE TPEIINONOKEHNE, OICHUBATh MPABWJIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIICJIOBaHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUH U OMBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SBICHUNA WK
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHUs DHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHWH, MPSMOIMHEHHOE paclIpOCTPAHCHHUE CBETA,
pas3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEeHUS B
IJIOCKOM 3€pKajieé U CBOWCTB HM300paKeHUs TpeaMeTra B coOuparomei
JvH3e, HAOMIOJeHNE CIUIONIHBIX W JIMHEHYAThIX CIEKTPOB M3ITYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTAaHOBKY U3 H30BITOYHOTO Habopa
o0Opy/sOBaHUsA, OINUCHIBATH  XOJ  ONBITa M  €ro  pe3yibTarhl,
(GbopMyIHpPOBaTH BHIBOIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpelHee 3Ha4YeHHE W3MEpsieMOM BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparoield JIMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a HU3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOTrO0 MasTHUKA OT IJWHBI HUTH, 3aBUCHMOCTH
yria OTpakeHUs CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM  3aBHCHUMOCTH
bu3NYeCKuX BETWYMH B BUJIEC TaONHII U TPpadUKOB, NEIaTh BBIBOIBI IO
pe3yabTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEeHHs] (U3NYECKUX BENIWYMH (CpeaHsas
CKOpPOCTh M YCKOpEHHE Tejla MpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOIHOrO MaJieHus, KECTKOCTh MPYKUHBI, KOIPPUIUECHT
TPEHUSl CKOJBKEHHUS, MEXaHW4YecKas paboTa M MOIIHOCTh, 4YacToTa H
nepuosl KojeOaHW MaTeMaTH4ecKOro U IPYXHHHOTO MAasTHUKOB,
ONTHYECKass cujia coOuparomer JMH3bI, pPaguoaKTHUBHBIA  (POH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPHUMEHTANbHYIO YCTaHOBKY U
BBITMIOJIHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HaYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOJYICHHBIE PE3YIIbTAThl C YUETOM
3aJIaHHOM MOTPEITHOCTH U3MEPEHUH;

coOroAaTh nmpaBuia TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHUEM;

pa3nuyuaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJEICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJO, TOYCUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas MOJedb aToMa, HYKJIOHHAs
MOJIeIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX OMUCaHui (B TOM YHUCIE:
CHHJIOMETpP, [aTYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMS, pakeTa,
9XOJIOT, OYKH, TIEpUCKOI, (QOToanmapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucnoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXxonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCITOJIb30BAaTh CXEMBl U CXEMaTHUYHbIE PUCYHKHU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTHUECKHUX IPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBbl IS
MOCTPOCHUS N300paXKEHUI B IIIOCKOM 3€pKajie U COOMpAIOLIEH TNH3E;
OPUBOAUTH  NpHUMEpHl  (HAXOAUTh  WHPOpPMAIMIO O  MpUMepax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 obecrieueHus: 0€30MacHOCTH MPU OOpaIllEeHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 5KOJIOTUYECKOT0 TIOBEJICHUS B OKPY KaloLIeH cpene;

OCYIIECTBJIATh TOUCK HHpOpManuu (U3NYECKOTO COJCpKAHUSA B
HuTtepHere, caMOCTOATENHHO (GOPMYIIHPYsI MOMCKOBBIHM 3arpoc, HaXOIUTh



IYTH OINpPEIEICHUS TOCTOBEPHOCTH TIOTYYCHHOW MH(pOpPMAIMH HA OCHOBE
UMEIOIINXCS 3HAHUH U JOTOJTHUTEIBHBIX UCTOYHUKOB;

UCTIOJIB30BaTh MPH BBITIOJHEHUN YUEOHBIX 3aJlaHUH HAYYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUEcKOro - coaepikaHus, CIpPaBOYHbIE MaTepUalbl,
pecypebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
UHPOpPMALlUM U3 HECKOJBKUX HMCTOYHUKOB (U3NUYECKOTO COJCpKAHUA,
nyOJIMYHO MPEACTABIATH PE3YNIbTaThl IPOEKTHOM MITH MCCIIEI0BATEIbCKOM
NESITeIbHOCTH, NpPU ATOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYEHHBIH
NOHSATUMHBIN ammapar Hu3y4aemoro pasjena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TMPE3CHTAlME C Y4E€TOM OCOOCHHOCTEH ayJUTOPHU
CBEPCTHUKOB.



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
MI3MKA - 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
DNEeKTpUUYECKHE 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 2 7 hitps://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 4 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 1ada6
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 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YyYeHHs

DJIEKTPOHHbIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypchl

®dusnka — Hayka o npupone. AsneHus
npupobl. Pu3nyecKue sIBICHUS

4.09

MexaHn4ecKue, TeII0BbIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

5.09

duznyueckre BETUINHBI U HX
U3MepeHue

11.09

Ypok-uccnenoBanue "M3mepenue
TEeMIEepaTyphl PU TOMOIIH
KUJAKOCTHOTO TEPMOMETpA U TaTUUKA
TemnepaTrypsl"

12.09

Kak ¢usuka u qpyrue ecTeCTBEHHbBIE
HayKH{ U3y4aloT MPUPOTY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onrcanue GU3HIeCKuX
SIBJIEHUH C IIOMOILLIO MO

18.09

bubmunoreka LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
THITOTE3BI: JaJTBHOCTh MOJIETA MIAPHKA,
MYIICHHOTO TOPH30HTAIEHO, TEM
OoJtbinie, YeM OOoJIbIIe BHICOTA MycKa'

19.09

Crpoenue BemectBa. OMbITHI,

25.09

bubmunoreka LIOK




JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE

https://m.edsoo.ru/ff09fe0a

IIJIOTHOCTHU TB épI[OFO TCIIa»

BEIECTBA
but6mmoreka [IOK
8 JIBMyKeHHE 4acTull BelIecTBa 26.09 httos:/m.cdsoo.rw/f0a01 3¢
VYpok-uccnenoBanue «OnbITH IO
9 HaOJIOZICHUIO TEIIJIOBOTO PACITUPEHUS 1.10
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA 2.10
B3anMocBs3b MeXKy CBOMCTBAaMU 8.10
BEILECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX M MIX bubmuoreka [{OK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSTHUN
BO/IbI
MexaHn4eckoe ABUKEHHUE. 9.10
12 PaBHOMEpHOE U HEPaBHOMEPHOE bubmmorexa LHOK
https://m.edsoo.ru/ff0a05¢6
JIBUKCHUE
13 Cxopoctb. EAuHHIBI CKOPOCTH 1510 Bubmmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu 1 BpeMEHU ABUKCHUS 16.10 bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
Hueprus. 3akoH HHEPITUN. 22.10
15 B3aI/II)Mo;[eﬁCTBI/Ie TerKaK IpUYMHA bubmorexa [IOK
https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell
16 IInotHOCTH BemiecTBa. PacueT Macchl u 23.10 bubnuoteka [JOK
o0beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OrnpeneneHue




Pemenue 3agay mo reme "IIIOTHOCTE

but6mmoreka [IOK

18 BelecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTHKa
19 B3aumoencTus Ten. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanym) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»
21 SIBnenme Tarorenus. Cuiia TSHKECTH
CBA3b MEXKY CHUJION TSKECTH U
22 Maccoil tena. Bec Tena. Pemenue bubmorexa [IOK
https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuna tsokect"
7 Cwita TsKecTH Ha ApYTUX IJIaHeTax. bubnmoreka [JOK
DuU3nYECKUEe XapaKTEePUCTUKU TUIAHET https://m.edsoo.ru/ff0al502
bubmunoreka LIOK
24 M3veperte e lnsamonmerp https://m.edsoo.ru/ff0al8cc
bubmunoreka LIOK
25 Bec rena. Hepecomocrs https://m.edsoo.ru/ff0al778
Cl1o)KeHHE IBYX CHII, HAIIPABICHHBIX
26 10 OJTHOM n?)ﬂi]/:i)ﬁ. ’ bubmmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIASA CHIT
27 Pemienue 3anay o teme
"PaBHonelicTBytOMmAst cui”
73 TpeHue CKONbXKEHUS U TPEHUE TTOKOS. bu6nuoreka [JOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «3yuenue bubmmoreka [JOK

3aBUCUMOCTH CHUJIbI TPCHUA

https://m.edsoo.ru/ff0alcc8




CKOJIBXKEHUS OT CHJIBI JABJICHUS U
XapaxkTepa CONpPUKACAIOIINXCS
ITOBEPXHOCTEMN

Pemenue 3a1au Ha onpe/ieicHue

30 PaBHOACHCTBYIONIEH CUIIBI
Pemenue 3anau o temam: «Bec
3l tenay, «['papudeckoe n3odbpaxenue Bu6muotexa [JOK
cuiy, «Cunely, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHIT»
KonTtponsHas pabora no Temam:
«MexaHnnueckoe ABWKEHHEY, «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHIDY,
«Cuabi»
3 JHasnenne. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEJIUYCHUS TaBJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBieHwue raza. 3aBUCUMOCTD
34 IaBJIEHMS ra3a oT 00bEMa, bubmorexa HOK
https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
ITepenaya naBieHUs TBEPIBIMU
35 TGJ‘II;MI/I, JKUIKOCTSIMU U Ir)a3aMI/1. 3akoH bubmmorexa LOK
https://m.edsoo.ru/ff0a25b0
ITackans
16 JlaBneHue B ®KUIKOCTHU U Ta3e, bubnmoreka [JOK
BBEI3BAHHOE IEUCTBUEM CHJIBLI TSDKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapineHue B bubmuoreka [JOK
SKUIKOCTH U ra3e. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
38 CooOmraromuecst COCyIbI Bubmmorexa [IOK

https://m.edsoo.ru/ff0a2970




but6mmoreka [IOK

39 TI'mapa €CKMI mpecc
HAPABIHHECCIH P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopuiHeBoi
JKUJTKOCTHBIM HacoC
Atmocdepa 3emmn. [Tpuauabt
CYILIECTBOBAHUS BO3IYIIHONH 000JIOUYKHA
41 33611:;'[1/1 3aBUCHUMOCTD };TMocq)e HOTO bubmmorexa [OK
’ p https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI HaJl YPOBHEM
Mopst
but6mmoreka [IOK
42 B LA
ec Bo3ayxa. ATMocepHOe aBICHIE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne arMocepHOTo aBiIeHUS. but6mmoreka [IOK
OneitT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHHS OT BBICOTHI Ha, OBHEM bubmorexa LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bapomertp-anepouns. AtmocdepHoe Bu6muotexa [JOK
JIaBJICHUE HA PA3JIUYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agay mo reme
"ATtmocdepHoe naBneHue"
JleficTBue KUAKOCTH U raza Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa LIOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas padora «OnpeneieHue
48 BI)ITaJI'I)KI/IBI;IO epﬁ CHIIBI eI‘/'II)CTB en bubmorexa LIOK
m > A yrom https://m.edsoo.ru/ff0a33fc
Ha TEJI0, TOTPYKEHHOE B KUKOCThHY
49 JlaboparopHast paboTa 1o Teme bu6nuoreka [JOK

«HccnenoBanue 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514




TeNna B BOZIE OT 00bEMa MOTPyKEHHOM
B KHUJKOCTh YacTH TeJa»

50

II;maBanue ten

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
omnpeneneHue e€ rpy3onoabEMHocTU"

52

Pemenue 3agay mo remam: «IlimaBanue
cyn0B. BoznyxomniaBanuey,
«/laBneHue TBEpABIX TEN, KUIKOCTEH
1 Ta30B»

bubmunoreka LIOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3{82

54

Momuocts. EquHune MOIHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3 {82

55

VYpok-uccnenopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MpH
HoaBEME 110 JIecTHHIE"

56

IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuit Ha peryare

57

KonTtponbHas pabora o Teme
«/laBiIeHME TBEPIBIX TEI, JKUIKOCTEU
u ra3oB» / Bcepoccuiickas
npoBepoyHas paboTa

58

PesepBHeIit ypok. Pabora ¢ Tekctamu
1o Teme «JlaBneHnue TBEPABIX TeEl,
KUAKOCTEH U Ta30By / Beepoccuiickas
npoBepoyHas pabota

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




59

Pbruaru B TexHUKeE, OBITY U IPUPOJIE.
JlaboparopHas paboTa
«HMccnenoBanue ycioBHil paBHOBECHS
ppIyara»

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢e

60

Pemmenue 3agad mo reMme «Y CI0BUS
pPaBHOBECHS pbIyara

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

61

Koaddunment noneznoro neicTeus
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KIIJ] HakmoHHOM
MJIOCKOCTH

0.5

62

Pemrenne 3amau mo reme "Padora,
MortHocTh, KIT/"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas SQHEprusi.
Kunernueckas u noreHManbHast
SHEPIus

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

64

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUuu

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

65

YPpOK-3KCIIEPUMEHT 110 TEME
"IKCEePUMEHTAIBHOE ONPEICTICHUE
W3MEHEHUs KUHETUYEeCKOU 1
MOTEHLUAIBHON SHEPTHH NTPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
MJI0CKOCTH"

66

KoHnTtponbHast paborta mo Teme
«PaboTta 1 MOIIIHOCTH. DHEPTHUS

67

PesepBHsIit ypok. Pabora ¢ Tekctamu
no teme "MexaHuyeckoe ABUxKeHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adee6d

68

PeseprubrIit ypok. Pabora ¢ Tekctamu




o TeMe "Padora. MOLIHOCTS.
Oneprug"

OBHIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrtpoabnbie  IIpakTnueckue A p
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 3.09 bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYT 1 5.09
3 Mopaenu TBEPAOTO, JKUAKOTO U | 10.09 bubmunoreka LIOK
ra3z000pa3HOr0 COCTOSTHUI BEIECTBA ’ https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOUCTB TBEPIOTO,
KUJKOTO U Ta3000pa3HOr0 COCTOSTHUM
4 8 P ° 1 12.09
BEIIIeCTBa Ha OCHOBE MOJIOKEHU N
MOJIEKYJISIPHO-KMHETUYECKOI Teopun
bubmunoreka LIOK
5 Kpucrannuueckue u amopdusie Tena 1 17.09
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHue ¥ KanWISIPHOCTD. 1 19.09 Bu6muotexa [JOK
[ToBepXHOCTHOE HATSKEHHUE ' https://m.edsoo.ru/ff0a5530
but6mmoreka [IOK
7 TerutoBoe pacluMpeHne U CoKaTUe 1 26.09
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKECHHS 1 28.09
YaCTHII
9 Baytpennss sneprusi. CriocoOb1 | 1.10 bu6nuoreka [IOK
U3MECHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 3.10 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koupepennus "IlpakTrueckoe 8.10

1 HCTIOJIb30BAHUE TETJIOBBIX CBOMCTB bubmuoreka [JOK
BEIIECTB U MAaTEPUAJIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomnuaectBo TemnoTel. Y aeabHast 10.10 but6mmoreka [IOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OaaHca. 15.10 bubnmoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas paboTa

14 "UccnenoBaHue IBIEHUS 1710 bubmunoreka LIOK
TErI000MeHa TP CMEITMBAaHUT ' https://m.edsoo.ru/ff0a6a98
XOJIOTHOW U ropstyeit BOAbI"
Pacuer konuyecTBa TEMIOTHI,

15 HE00XO0AMMOTO JJIsl HarpeBaHus TeJa 22.10
Y BBIJICISIEMOTO UM TIPU OXJIAXKICHUU

16 JlaGopaTtopHast pabota "Onpeznenenue 94.10 bu6nuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTna' ’ https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMUBA. Y IeJbHas TEII0Ta bubnmoreka [JOK
CTOpaHUs https://m.edsoo.ru/ff0a7b5a
[LnaBnenue u oTBEpICBaHUE 56 [IOK

nonnoTeKa
18 KPHUCTAJUIMYECKUX TEJl. Y A€IbHas
https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUIABIICHUS

19 JlaGopaTtopHast pabota "Onpeznenenue bu6nuoreka [JOK
yeIbHON TEIJIOTHI TIaBICHHS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHIEHCALIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenpHas Teriora bubmuoreka [{OK




1apooOpa30BaHuUs U KOHJICHCALIUH.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS
OT aTMOC(EpPHOTO AABICHHUS

https://m.edsoo.ru/ff0a786¢

22

JIAKHOCTE BO3AyXa. TOpHAast
Bnaxnoc o3ayxa. JJabopaTropHa
pabora "Onpenenenne
OTHOCUTEIIHOU BIQXKHOCTH BO3ayxa'

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

23

Pemenne 3amaq Ha OIMPCACIICHUC
BJIAXKHOCTH BO3ayXa

24

[TpuHIUTIBI PaOOTHI TETLIOBBIX
neurareneif. [lapoBast TypOuHa.
JIBUraTenb BHYTPEHHETO CrOPaHUs

25

KIIJI TenoBoro ABurares.
TGHJIOBBIG JABUTATCIIN U 3allliTa
OKPYXKaroIlel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHMsI U MTPEBPALICHUS
SHEPTUU B TEIUIOBBIX MPOIeccax

27

[MoaroroBka Kk KOHTPOJILHOU paboTe
o TeMe ""TennoBble SIBICHUS.
N3MeHeHue arperaTHbIX COCTOSIHHUI
BenlecTna"

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

28

KonTtponsHas pabora o Teme
"TerutoBble ABIcHUA. I3MeHEeHNE
arperaTtHbIX COCTOSTHUH BerecTBa"

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

29

Onexrpuzauus Ten. JBa pona
INEKTPUUYECKUX 3aps10B

30

VYpok-uccnenoBanue "IaeKTpuzanus
TeJl UHAYKIUEH U PU
CONIPUKOCHOBEHUH"




BzaumopeiicTBre 3apsyKeHHBIX TEIl.

but6mmoreka [IOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE TOJIE.
1 HanpsiskeHHOCTB 1EKTPUYECKOTO bubmmoreka [JOK
nosst. [IpuHmn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snekTpuueckux 3apsiioB.
33 OnemeHTapHbii 3apsia. CTpoeHue
aToma
34 [IpoBOAHMKYN U INUANEKTPUKU. 3aKOH bu6nuorexa LIOK
COXpaHEHUs MEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3aga4 Ha npUMeHEHUE bu6nuoreka [IOK
CBOMCTB 3JICKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
36 cymiectBoBanus. MICTOUHUKH bubmorexa [JOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOTO MOJII Ha MPOBOIHUKH 1
Y TARJIEKTPUKH"
39 DIIEKTPUUYECKHI TOK B METaILJIaX, bubnmoreka [JOK
JKHUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpHuUecKas 1enb U €€ COCTaBHbIE
4acTH
Cwuta Toka. JlabopaTopHas pabora
bubmunoreka LIOK
41 "U3Mepenne u peryaupoBaHUe CUITbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIIEKTPUUYECKOE HANIPSIKEHHE.
BoasT™merp. JIaboparoprast pabota

bu6mmoreka [IOK

42 "N3mepenue u peryaupoBaHue 0.5 https://m.edsoo.ru/ff0a9e14
HarnpsixeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bu6nuoreka [IOK
VY ienpHOE CONPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIIECHUS | bubmmoreka [JOK
IIPOBOJHUKA OT €T0 JUIMHBI, IUIOLIAIN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CeYEHUsI U MaTepuana"
3aBUCUMOCTD CUJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aa44a

nenu
JlaboparopHas paboTa
"UccmenoBaHue 3aBUCHMOCTH CUJIBI

46 TOKa, UIYILIEr0 Yepe3 Pe3ucTop, OT 1 bubmorexa [IOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIICHUSI pE3UCTOPA U
HanpspKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U apaJlIEIbHOE
COEIMHEHUS ITPOBOTHUKOB
JlaGopaTtopnas padora "IIpoBepka

43 MpaBUJIA CIIOKEHUS HAMIPSKEHUN TTPU 1 bu6nuoreka [JOK
[IOCIEA0BATEIbHOM COEIUHEHUHN IBYX https://m.edsoo.ru/ff0aaas58
pe3ucTopos"
JlaGopaTtopHnas padora "IIpoBepka

49 MpaBwIa 1Jid CHJIbl TOKA MPHU 1 bubmuoteka [JOK

napajuieIbHOM COEIMHEHUN
pe3ucTopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4 Ha npUMEHEHUE

50 3akonHa OMa i1 pasiInyHOTrO bubmuorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TPOBOTHUKOB
51 PaGota u MOIITHOCTD 3MEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a6011*)1)1 u Ilz/IOHHfOCTI/I aneKTp MYECKOTO Bubmzorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHE MU U MOTPEeOUTENn
53 SIIEKTPUUECKOM SHEPTUH B OBIT BrbmaoTexa LIOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanue
54 ITocTosTHHBIE MATHUTEI, UX
B3aUMOJICUCTBUE
55 Vpok-uccnenosanue "M3yuenue bubnmoreka [JOK
MOJIEH ITIOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe mone. MarauTHoe moJje
bubmunorexa LIOK
56 3eMiId U ero 3HaueHue I KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3apsi/Ibl.
57 3apsoKeHHBIE TE€Ia U UX BrbmaoTexa LIOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3aumoaercTaus. [1oCcTOSHHBII
3JIEKTPUUYECKUNA TOK"
KonTtponsHas pabora o Teme
"DeKTpUUeCKUe 3apsiabl.
P P but6mmoreka [IOK
58 3apspKeHHbIE Tela U UX

B3aumoencTBus. [locTostHHBIN
anekTpuueckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




nmpoBepovHas paboTa

59

PesepBHsIit ypok. Pabora ¢ Tekctamu
1o teme "[1ocTosTHHBII
anekTpudeckuii Tok" / Beepoccuiickas
nmpoBepovHas paboTa

bubmunoreka LIOK
https://m.edsoo.ru/ff0acdc6d

60

OmneiT OpcTena. MaruuTtHoe 1osie
IIEKTPUYECKOr0 TOKa MarHutHoe
0JI€ KaTYIIKH C TOKOM

bubmunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue JIeKTPOMarHuToB B
texHuke. Jlaboparopuas pabota
"N3y4yeHue neicTBUS MarHUTHOTO
10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

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

62

3H€KTpOI[BI/IFaT€.HB IIOCTOAHHOI'O
ToKa. Mcrons3oBanue
BHGKTpOI[BHFaTeHeﬁ B TCXHHUYCCKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpyrpoBaHue U U3ydeHue
paboThl AyeKTpoaBUTaATENS "

bubmunoreka LIOK
https://m.edsoo.ru/ff0ac86¢

63

Oneitel @apanes. 3akoH
ANEKTPOMATHUTHON UHIYKLIHH.
[TpaBuio Jlenna

64

Onekrporerepatop. CrocoOb
MOJTYYEHUS DIICKTPUIECKOM SHEPTUH.
DNEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPTUU

65

[ToaroToBKa K KOHTPOJILHOM paboTe
1o TeMe "DJIeKTpUIECKHE U
MarHuTHBIC SIBJICHUS"




KoHnTtponbHast pabota mo Teme

66 "DneKTpuUecKre U MarHUTHEBIE 1 bubmmorexa LOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUSA
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnmoreka [JOK
o TeMe ""TerioBrie ABjIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
o teme "MarautHele gBiaeHus"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[NPOT'PAMME




9 KUIIACC

KosanuecTBo 4acos DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Konrtpoabsnbsie IIpakTnueckue A bp
n/n Bcero u3yyeHusi o0pa3oBaTesbHbIE
padoThI padoTbI
pecypcsl

MexaHnndeckoe JBHKEHUE.

1 1 3.09
MarepuanbHast TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTh 1 4.09 bubmuorexa [JOK
MEXaHUYECKOI'0 JABMI)KCHMUS ’ https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE psIMOJIMHEWHOE | 6.09 bubmmoreka [JOK
JBHKEHHE ' https://m.edsoo.ru/ff0ad19a
HepasHOMepHOE NpsIMOIUHENHOE

4 nBukeHue. CpeaHsisi 1 MTHOBEHHAsI 1 10.09
CKOPOCTH
[IpsamosnHENHOE PAaBHOYCKOPEHHOE bubanorexka HOK

5 1 11.09
JIBHKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh PSMOJMHENHOTO

6 PaBHOYCKOPEHHOTO JIBOKEHUS. 1 13.09
I'paduk ckopocT
JlaGopatopHnas pabora "Onpenenenue

7 YCKOpEHHUS Tena Npu 1 | 17.09 bubmmoreka [JOK
PaBHOYCKOPEHHOM JBUKEHHUU T10 ' https://m.edsoo.ru/ff0adb18
HaKJIOHHOM muiockocTu"”
CBobOoaHoe nagenue Ten. OnbITh

8 A A 1 18.09
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 20.09 bubnuoreka [IOK
oKkpyxHOCTH. [lepuon u wacrora ' https://m.edsoo.ru/ff0ae176




oOpamienus. JInaeitHas u yrioBas

CKOpOCTH
10 [lenTpOoCTpEMUTEIBLHOE YCKOPEHUE 24.09
1 IlepBbiit 3akoH HproToHa. Bektop 2509 bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. 1.10 bubmuorexa [JOK
PaBHOnelicTByIOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HprtoToHa. 2.10 bubmmoreka [IOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1au Ha npuMeHeHUE 4.10 bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctH. 3akou I'yka o }]?til:g;lri?:;{sigrou/lﬁmaecﬂ
16 Pewmrenne 3amau no reme «Cuita 9.10
YIOPYTOCTH»
17 Jlabopartopnast pabota «Onpezenenne 11.10 bubmmoreka [JOK
JKECTKOCTH MPYKHUHBI» https://m.edsoo.ru/ff0aee28
15.10 bubmmoreka [JOK
18 CHita TpeHHs https://m.edsof)l.ru/fﬂ)aﬂ 38
19 Pemenue 3agau mo teme «Cuna 16.10 Bbu6nuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencure 18.10 bubnmoreka [JOK
KO3 pHUIHEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenne 3amau o reme "3akoHbI BuGmiorexa LIOK
21 HI)IOTOI:a. Cuna ynpyroctu. Cuina 22.10 https:/m.cdsoo.ru/fafb8e
TpEeHUS
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO 53.10 bubmmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




majeHust

Ypok-koHpepenus "JIBmkeHne Tel

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenne 3amad no teme "Cuna
24 TSHKECTU M 3aKOH BCEMHUPHOTO bubmorexa LIOK
" P https://m.edsoo.ru/ff0af5{8
TSATOTEHHUS
IIepBas kocMHU4eCKast CKOPOCTb. bubnuoreka [IOK
25
HesecomMocTs u neperpysku https://m.edsoo.ru/ff0af33¢
PaBHOBeCcHEe MaTepruabHOM TOUYKH.
AOGCOIIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOTO TEIA C bubmorexa LIOK
. % p https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmeHnT cuisl. LeHTp TsoKecTH
PaBHOBeCcHEe MaTepruabHOM TOUYKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OCBIO BPALLICHHUS.
MowmeHnT cuisl. LleHTp TspKecTH
)3 Pemenne 3amau mo teme "MoMeHT Bbu6nuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHU4ecKOoe IBIKEHUE buGnnorexa LIOK
. | ’ https://m.edsoo.ru/ff0b0408
BsaumMonelicTBue Ten
KonrponsHas pabora o Teme
30 "MexaHHYeCKOe IBHKEHUE bubmnorexa LIOK
N | ' https://m.edsoo.ru/ff0b06ec
BiaumopeiicTBue Ten
31 Nmnynbce Tena. Umnynbe cuibl. 3aK0H bubmuorexa [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYroe nu
HEYIPYroe B3auMOJECHCTBHE

https://m.edsoo.ru/ff0b07fa

Pemrenue 3agad mo reMme "3akoH

Bbubnuoreka [JOK

32 COXpaHEHUs umnyJsbca" https://m.edsoo.ru/ff0b096¢c
3 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubanorexka [HOK
34 Mexanunueckasi paboTa ¥ MOIIHOCTh hitps://m.c dsogru JEf0b0a84
35 PaboTa cruIbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUIIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHnast pabota «Ornpezenenne
16 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBHKEHHUH TeJja 10
TOPU30HTAIILHON TOBEPXHOCTH»
17 CBs13b HEPTUU U PaOOTHI.
[ToreHmmanpHas 3HEprust
38 Kunernueckas sneprus. Teopema o bubnnorexa [HOK
KUHETHUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHS YHEPIUU B
MEXaHUKe
40 Jlaboparopnas padota «M3yueHue bubmmoreka [JOK
3aKOHA COXPAHEHUS YIHEPT UM https://m.edsoo.ru/ff0bl12fe
A1 KonebaTenpHOE IBMIKEHUE U €TI0 bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojaeOaHusl. bubnnorexa [HOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20£0
43 MaremaTuyecKuid U PYyKUHHBINA

MassiTHUKHU




44

VYpoxk-uccienoBanue «3aBUCUMOCTh
neproja KoJleOaHuid OT KECTKOCTH
MPY>KUHEL X MACCHL IPy3a»

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

45

[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIEOaHMSIX

46

Jlaboparopnas pabota «Onpenenenue
YacTOThI U TIepuoja KojaeOaHmi
MPY>KHHHOTO MasiTHAKA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBUCHUMOCTH MIEPUO0/Ia KoJicOaHui
rpys3a, IOABELIEHHOIO K HUTH, OT
MAaccChl Tpy3a»

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

48

Mexaunueckue BoiaHbL. CBOWCTBA
MeXaHU4eCcKHuX BOJIH. [IpoosibHbIE U
MOIEPEYHBIE BOJIHBI

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

49

Ypok-koupepennus "MexaHu4YecKre
BOJIHBI B TBEPAOM Tele. CelicMUYecKue
BOJIHEI"

50

3Byk. PactipocTpaHeHue u oTpakeHue
3BYyKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHUI pE30HaHC

53

Ypok-koudepenius "YnpTpa3ByK U
WH(]Pa3BYK B MPUPOJIC U TEXHUKE"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

Bbu6nmuoreka [JOK




Teme "3aKOHbI COXPaHECHUS.
Mexannueckue KoeOaHus U BOJTHBI"

https://m.edsoo.ru/ff0b2510

KontponbHas paboTa mo teme

55 "3aKOHBI COXpaHEHHs. MexaHndecKue
KoJieOaHUs U BOJTHBI"
56 DNEeKTPOMarHuTHOE MoJe. bubmmoreka [JOK
DNeKTpOMarHUTHbIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koudepennus "llkama
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp3oBaHmne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenne
. bubmuorexa [JOK
59 CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6ec
MTOMOIIIbI0 MOOHIILHOTO TenedoHa
Pemrenue 3anau Ha onpeneneHue
60 4acTOTBI U IJIMHBI AIEKTPOMarHuTHOU
BOJIHBI
DeKTpOMarHuTHas MpUpo/ia CBETA.
61 CxopocTtb cBeta. BonHoBbie cBolCcTBa bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounnku cBeta. [Ipsamonuneitnoe
62 acpoCTpaHEHHUE CBETA. 3aTMEHUS bubmmorexa [TOK
pacpoctp ' https://m.edsoo0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHs CBETA. 3epKaia.
63 Pemnrenue 3agad Ha npruMeHEHNE buGnnorexa LIOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTpPaKEHUsI CBETa
64 [Ipenomnenue cera. 3aKkoH bubmmoreka [JOK




IMPECIOMIICHUS CBETA

https://m.edsoo.ru/ff0b3aca

ITonHOE BHYTpEHHEE OTPaKEHUE CBETA.

Bbu6nuoreka [JOK

65 Hcnonb3oBaHue MOTHOTO BHYTPEHHETO httos://m.ed JFOb3c5
ps://m.edsoo.ru. cSc
OTpPaXEHHUS B ONTHUYECKUX CBETOBOAAX
JlaGopatopunas pabora "HccnenoBanue
66 3aBHCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJcHHs Ha
rpanutue "Bo3ayx-crekio""
Ypok-koHpepennus "Micnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
bu6mmoreka [IOK
68 JIunzel. OnTrueckast cuiia TMH3bI
https://m.edsoo.ru/ff0b3{2¢
Bbu6nuoreka [JOK
69 [TocTpoenue n300paKeHM B THH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpexnenenue
. bubmuoreka [JOK
70 (hOKYCHOTO pacCTOSTHUS U ONTHYECKOMN . 1
CHTE CobHparomeii TH3b" https://m.edsoo.ru/ff0b4206
71 Ypok-koupepenius "OnTuyeckue bubanorexka HOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
bubnnorexa [HOK
72 I'na3 kak ontudeckasi cucteMa. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "JledexTs
3peHus. Kak coxpanutsb 3peHue"
Pasnoxxenue 6enoro cBera B CIIEKT.
74 OnbiTel HetoToHa. Crioxkenue bubmuorexa [JOK

CHEeKTpaJibHBIX I[BEeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ff0c0f4c




Jlaboparopnast pa6ota "ONBITHI 11O
Pa3oKeHUIo OEJI0ro CBeTa B CIIEKTP U

bu6mmoreka [IOK

75 BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX hitps://m.edsoo.rw/f0c0e2a
HaOJIIOICHNH Yepe3 LBETOBhIC
¢buabTpHI"
VYpoxk-npaktukym "BonHoBBIE
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 1 morjoneHe cBera
79 atomoM. KBauTel. JInuneiuateie bubmorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpoxk-nipaktukym "Habnronenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIEI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJIENTb https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHbIE TpEBpALICHUS. bubnnorexa [HOK
H3oTtomnsl https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agau mo teme: bubmuorexa [JOK
"PagnoakTuBHBIE NTpEeBpaIieHUS" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nmonypacnana
Ypok-koHpepenius "PagnoakTBHBIC BuGmiorexa LOK
86 W3JIy4eHUS B IPUPOJIE, MEIUIIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




S nepHble peakuru. 3aKOHbI

87 COXpaHEHHs 3apsiI0OBOTO U MacCOBOTO bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c1¢c58
qucen
28 OHeprus CBA3U aTOMHBIX saep. CBsA3b bubmmoreka [JOK
MAacChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amgau no reme "SAnepHoie
peakuuun"
Peakuuu cunrtesa u neneHus saep. bubanorexka [HOK
90 N
Ucrounnku sueprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas
91 sHepreTuka. JleicTus
PaZAMOaKTUBHBIX U3JIyYEHUHN Ha JKHBbHIE
opraHu3msl"
[ToaroroBka K KOHTPOILHOM paboTe MO
9 TeMe "DIEKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBneHus"
KonrponsHas pabora o Teme
93 "DNEeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanTtoBsie siBneHus"
[ToBTOpenue, o6o0IICHNE.
94 JlaGoparopHble pabOThI O Kypc bubmorexa HOK
" P pu P " Pey https://m.edsoo.ru/ff0c245a
BsanMmonelicTBue Ten
[ToBTOopenue, o6o0meHue. Pemenne
95 ACUYETHBIX M KaYECTBEHHBIX 3aJa4 10 bubmmorexa [OK
P " " https://m.edsoo.ru/ff0c2572
teme "TernoBeie mpoLECCH
96 [ToBTOpenue, o600menue. Pemenue bu6mmoreka [IOK




pacyYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBsIx aBurarenci"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenue

Bbu6nuoreka [JOK

97 pacyYETHBIX U KQUECTBEHHBIX 3a/a4 10 1 hitps://m.cdsoo.rw/f0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, o6o0IICHNE.
98 JIaGopatopHble pabOTEI 10 KypC 1 1 Bubmorexa IIOK
" paTop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJIEHUS
[ToBTOopenue, o6o0menue. Padora ¢
99 TEKCTaMH I10 TeMe "3aKOHEBI 1 bubmorexa LOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 tekcramu 1o teMe "Koiebanus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOopenue, o6o0menue. Padora ¢
102 TekcTaMmu 1o TeMe "KBaHTOBas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME







IMPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBILEIO OBPA3OBAHMUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPAMMbI OCHOBHOTI'0 0011ero 00pa30BaHUus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiindaTtb SABJICHUA 110 OMHMCAHHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, ITPU OIMUCAHUM MPABUIBHO
TPAaKTOBaTh (PM3MYECKUH CMBICT HCHONB3YeMbIX BEIUYUH, HX
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTUMH
BEJIMYMHAMHU,  CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCUMOCTEH

(bU3UYECKUX BEITHMYNH

1.5

XapakTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMyTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBACHATh (PU3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TENl, B TOM
Yhcllie M B KOHTEKCTE CHUTyallMii IPAaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATH I[PUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 JIOTMYecCKHX IIaroB ¢ omopod Ha 1 — 2
U3y4EHHBIX CBOMCTBA (PM3NUYECKUX SBICHUH, PU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTHU

1.7

peuaTth pacu€THble 3aiaud B 1 — 2 nelcTBUSI, UCMONb3YSl 3aKOHBI U




dbopMyIibl, cBsI3bIBaIONINE (PHU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIOBHSI 3aJayd 3alUChIBaTh KPATKOE YCIIOBHUE, IMOACTABISAThH
¢buznyeckue BeIUYMHBI B POPMYJIIBI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHbBIC JaHHBIC, HEOOXOAMMBIE /ISl PEIICHUS 3a7a4, OIICHUBATH

PEaTUCTUYHOCTD MOTYyYECHHON (PU3HMUECKOM BEIIMUYNHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEHIUTh TPU TTOMOIIH
q)HBI/IquKI/IX MECTOAOB, B OIMMCaHUU HUCCICOOBAaHUA  BbIACIIATH
MpoBEpsieMOE  TPEANojokeHue  (TUmoresy),  pasidyaTb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3ysibTaT, HAaXOAWUTh OIIMOKH B

XO0J¢€ OIibITa, ACJIaTh BEIBOJEI I10 €0 pE3yjibTaTaM

1.9

IPOBOANTH OMNBITHI MO HAOMIONCHNIO (M3UYECKUX SBICHUH WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEPSiEMbIE
IPEANONIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  TNPEIUIOKECHHOTO

000pyI0BaHUs, 3aIUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBO/IBI

1.10

BBITIOJIHATE IMPAMBIC HU3MCPCHUSA C HUCIOJIB30BAHUCM AHAJIOTOBBIX H
M(ppoBBIX MPUOOPOB, 3aNKCHIBATh IMOKAa3aHUS MPUOOPOB C YUETOM

3aJaHHOH a0COJIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTh  WCCJEAOBAaHUE 3aBUCHUMOCTH  OJHOW  (DU3UYECKOM
BEIIMYUHBl OT JPYro C HCIOIb30BAHUEM MPSAMBIX H3MEPECHUI,
y4acTBOBaTh B IUTAHMPOBAHMHM YYEOHOTO HCCIEAOBaHUS, COOMpaTh
yCTaHOBKy W BBIIIOJIHATH I/I3MepeHI/I$I, cnez[y;l Hpe,Z[.HO)KeHHOMy HJIaHy,
(GUKCUPOBATh PE3YNHTATHl TOJYYCHHOM 3aBUCUMOCTH (PU3MUECKHUX
BCJIMYHUH B BUJIC Hp@I[JIO)KeHHBIX Ta6JII/II_I n I‘pa(bI/IKOB, JncJiIaTb BBIBOJbI

I10 pE€3yjbTaTaM HUCCICIO0OBAHUA

1.12

IPOBOJIUTh KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIUYUH, CIEays
NPEeUI0KEHHONW MHCTPYKIMH: MIPU BBIMOJHEHUH U3MEPEHUI coOupaTh
JKCIIEPUMECHTAIIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HMCKOMOU

BCJIMYHHBI

1.13

coOmoaTh MpaBuUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3plBaTh NPHUHIUIBI JACHCTBUS NPUOOPOB M  TEXHUUYECKHX
YCTPOMCTB, XapaKTepU30BaTb IPUHLMIBI JECUCTBUSA HU3YYECHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOMCTB € IMOMOLIbI0 HMX OIHUCAHHA,
UCTONB3ys 3HAaHUA O CBOMCTBax  (PU3MYECKMX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMANUIO O TMpUMEpax)
NPaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HU g oOecriedeHus: 0e30MacHOCTH TIpH  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOI0OICHHSI HOPM SKOJIOTHUECKOT0 TIOBE/IEHHUS B OKpYKaroIllel cpeie

1.16

OCYILECTBIIATh OTOOP MCTOYHMKOB MH(pOpMauuu B ceTu MHTepHeT B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIONIUXCA 3HAHUM W IyTEM CPAaBHEHUS Pa3JIUYHBIX HMCTOYHHMKOB
BBIJICJIATE MH()OPMAIUIO, KOTOpasi SBISETCSd HPOTHBOPEYMBON HIIH

MOXET OBITh HEZOCTOBEPHOI

1.17

UCIIOJIb30BaTh pu BBIIIOJIHCHUH y4eOHBIX 3a1aHAI
HAYYHOIIONYJISIPHYIO ~ JIUTEeparypy  (pu3mueckoro  cojep:kKaHus,
CIIpaBOYHBIE MaTEpHaNIbl, pecypcbl ceTh VIHTepHeT, BIaAeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3/aBaTh COOCTBEHHbIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHHKOB HH(pOpMauu (HU3NIECKOTO
CoJlep’KaHus, B TOM YHCIE MyOJUYHO JielaTh KpaTKue COOOUICHHS O
pe3yabTaTax MPOEKTOB WM YYEOHBIX HCCIENOBaHUNA, MpPHU 3TOM
rpaMOTHO HCIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN ammapar Kypca

(U3UKH, COMPOBOXKIATH BHICTYINICHHE MTPE3CHTAIIEH

1.19

IIPU BBITIOJTHEHUH Y4EOHBIX NMPOEKTOB U MCCIEAOBAHUN pacIpeesTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUHU C IMOCTABICHHBIMU 33a4aMH,
CIIEIUTH 3a BBHINOJHEHHEM IlJlaHa NEeWCTBUM, a/JIeKBaTHO OIIEHMBAThH
COOCTBEHHBI BKIJIAJ] B JCATCILHOCTh TPYIIBL, BBICTPAMBATH
KOMMYHHUKaTHBHOE B3alMO/ICICTBHE, YUUTHIBAs MHEHHUE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1.1

HCIIOJBb30BaTh ITOHATHUSA

1.2

pasiindaTtb SABJICHHUA 110 OIMHMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha




OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMUX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YYCHHBIX (U3MUECKUX SIBICHUNA B
OKpY’KaloIlleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a]auy B y4yeOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOHCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3Yysl (U3WYCCKHE BEIMYUHBI, TP OIUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHYUH,
0003HaYCHHS U CAMHUIIBI PU3UUIECKUX BEITUWYNH, HAXOAUTHh (DOPMYJIBI,
CBS3BIBAIOIIME JaHHYI (U3MYECKYI0 BEIUYHHY C JPYTHMH
BEIMYMHAMH, CTPOUTh TpapUKHd  HM3YYCHHBIX  3aBHCHMOCTEH

(bU3HYECKUX BEIUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Yysl M3YYEHHBIE 3aKOHBI, IPU HTOM JaBaTb CIOBECHYIO
(GopMyTHpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

06’[>$ICH$ITI> (bI/IBI/I‘IeCKI/Ie MponecCul U CBOIICTBa TCJI, B TOM 4YUCJIC U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPMEHTUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH O6’b$ICHeHI/I€ n3 1
— 2 JIOTMYECKUX IIaroB ¢ MOMONIbI0 | — 2 HM3y4YEeHHBIX CBOWCTBA

(du3nUecKux SBICHUH, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

peuaTh pacu€THble 3a7aud B 2 — 3 NeHCTBUSI, UCIOIb3YSl 3aKOHBI U
bopMyiibl, cBs3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAJIN3a
YCIJIOBHS 33/1a4M 3aMUChIBATh KPATKOE YCIOBUE, BBISBIISITH HEOCTATOK
JaHHBIX JJI1 pelIeHHs] 3a7add, BbIOMpATh 3aKOHBI U (HOPMYIHI,
HEoOXoAuMBIE Al €€ pelleHus, MPOBOAUTh PACUEThl U CPABHUBATH
MOJIyUeHHOE 3HaueHUue (PU3NYECKOW BEJIMYMHBI C U3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXHO PEIIUTh MPU TTOMOLIH
(U3NYECKUX METOJIOB, UCIOJIb3Yys ONMCAHUE UCCIIEIOBAHUS, BBIACTAT
IIPOBEPSEMOE IPEAIOJI0KEHUE, OLECHUBATh IPABUIBHOCTH IOPSIKA

MIPOBE/ICHUS UCCIICIOBAHUS, JIETaTh BHIBOIBI

1.9

IPOBOANTH ONBITHI MO HAOMIONCHNIO (M3UYECKUX SBICHUH WIH
¢u3uueckux  CBOMCTB  Ten:  (OpMyIupoBaTh  MPOBEPsieMbIE

NPEIIONIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  IMPEAJIOKEHHOTO




000py/I0BaHusl, ONUCHIBATh X0/ ONbITAa U POPMYIUPOBATEH BHIBOIBI

1.10

BBINIOJIHATDL IPSAMBIE HM3MEPEHUS C HCIOIb30BAHMEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3MYECKUX BEIMUYHH, CPABHUBATH PE3YJIbTaThI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

MPOBOJIUTh  HWCCJEAOBAaHUE  3aBUCHUMOCTH  OJHOW  (DPU3UYECKOM
BCJIMYUHBI OT I[perI\/'I C MHCIIOJIB30BAHUCM HpHMBIX H3M€p€HHI>'IZ
MJIAaHUPOBATh HCCIAEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpeHus, cienys  IpeIoKeHHOMY  IUIaHy,  (pukcupoBaTth
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOIWIl U TPaPUKOB,

ACJIaTh BbIBOJBI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

NPOBOAWTh  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3NYECKUX  BEIWYMH:
IUTAHUPOBATh U3MEpPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TpPEeAJIOKEHHOM MHCTPYKLUMHM, W BBIYUCIATH 3HAUCHHUE

BCIIMYHUHBI

1.13

coOmoaTh MpaBuUja TEXHUKHM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAHUEM

1.14

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha HUX OIHUCAHUS, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (U3MUECKUX SBICHUM U HEOOXOAMMBIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.15

Ppacro3HaBaTh MPOCTBIC TCXHHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIILHBIC
HpI/I60pI)I o CX€MaM U CXCMAaTHYHBIM PUCYHKaM, COCTaBJIATb CXCMBbI
SJICKTPHUICCKUX Lerneil ¢ IOoCIeIOBaTeIbHBIM U napaJijicJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvdas YCIOBHEIC 0003HaUYCHHUST

9JICMCHTOB 3JICKTPUYCCKUX Heﬂeﬁ

1.16

OPUBOIUTL TPUMEPHl  (HaXOOUTh WHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTOIh30BaHUS (PM3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obOecriedeHusi 0Oe30MacHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHHYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

cOOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAroIlel cpenie

1.17

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJACPIKAHUS B CETH
NHTepHeT, HAa OCHOBE HUMEIOIIUMXCSA 3HAHUM MU MYTEM CpPaBHEHUS
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(bOpMaI_[I/IIO, KOTOpasa

SBJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCMOJBb30BaTh NPU  BBIMOJHEHUM YYEOHBIX 3aJaHHil  Hay4yHO-




HOMYJSIPHYIO JINTEPaTypy (U3MYECKOrO COJIEpKAHUSA, CIPaBOUYHBIE
Marepuaisl, pecypcbl ceru MHTepHeT; BiageTts  npUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, IIpeoOpa3oBaHus MHPOpMALUU U3 OJHON

3HAKOBOU CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
00006mass wHGOPMAIMIO M3 HECKOJBKMX HCTOYHHUKOB (PU3MUECKOTO
COJepKaHUsA, B TOM 4YHUCIIE MYyOJIMYHO TNPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM HJIM HCCIENOBATCIIbCKOM NEATEIBHOCTH, IIPH 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIN ammapar Kypca

(bu3KKY, COMPOBOXKIATH BHICTYIIJICHHE MPE3eHTaI[Uei

1.20

IPU BBIMIOJIHEHUN Y4YeOHBIX MPOEKTOB M MCCIEAOBAaHUN (U3UUYECKUX
MPOIIECCOB PACHPEEeNITh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  3aJja4aMM, CJEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJAeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJCHCTBHE,  MPOSABISIA  TOTOBHOCTh

paspemniath KOH(PJIUKTHI

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

1.2

pasiindaTtb SABJICHHUA 110 OIMHMCAHUIO HX XapaKTCPHBIX CBOICTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHBH‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (U3UUECKUX SBICHUH B
OKpY’KalollleM MHpE, B TOM 4Yucie (PU3NYECKUE SIBICHHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337ayy B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MUYECKHE SBICHHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYUHBI, TPU OIMUCAHUU MPABUIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIOJB3yEeMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,

CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTh TIpaUKd  HM3YUYEHHBIX  3aBHUCHUMOCTEH

(bU3HYECKUX BEITUYNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONB3Ysl M3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTb CIOBECHYIO
(GopMynTMpPOBKY 3aKOHa ¥ 3alUChIBaTh €ro MaTeMaTHYecKoe

BbIpaXXKEHHE

1.6

OOBSCHATH (PU3MUYECKHE MPOLECCH M CBOMCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPMEHTHUPOBAHHOIO  XapakTepa:
BBISBIISATh IPUUUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C NOMOIIbIO 2 — 3 W3YYEHHBIX CBOHCTBA

buznyecKuXx sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€éTHbIC 3amavd (ONMHMparIIHecss Ha cucTeMy u3 2 — 3
YpaBHEHMIi), HCIONB3Ys 3aKOHBI U  (OPMYINbI, CBSI3bIBAIOIINE
¢usznyeckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3alMCbIBATL KPATKOC  YCJIOBHC, BbIIBJIATH HEAOCTAOIIUME HIIN
M30BITOYHBIC JAHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
AJig pelICHud, IMPOBOAWTH paC‘-IéTBI U OLCHHUBATHL PCAIMCTUYHOCTH

MOJIyYEHHOT0 3HAaUYeHUS (PU3HUECKON BEITUUUHBI

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOpPBHIE MOXXHO PEIIUTh MPH ITOMOIIH
(u3MUECKUX METOOB, MCIOJb3Ysl ONMCAHUE HCCIIEAOBAHUS, BBIAEIATH
IIPOBEPSIEMOE MPEAIIOIOKEHUE, OLICHUBATh IIPABUIBHOCTh IOPSIKA
IIPOBEICHHUS MCCIIEAOBAHUA, [EJIaTh BBIBOABI, HWHTEPIPETUPOBATH

pe3yabTaThI HAOIOICHHIA U OTIHITOB

1.9

IOPOBOIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH MU
(GHU3MYECKUX CBOWCTB TEN: CAMOCTOSATENILHO COOMpATh YCTAHOBKY H3
U30BITOYHOTO Habopa 00OpYyIOBaHMUS, ONMUCHIBATH XOJ| OIBITA U €ro

pe3ynbTathl, GOPMYIUPOBATH BHIBOIBI

1.10

NPOBOIUTh TPH HEOOXOJVUMOCTH CEPHUI0 TMPSIMBIX HM3MEPECHHUH,
ompenenss cpenHee 3HauCHUE H3MepseMOl BeIMYUHBI ((POKyCHOE
paccTosiHue CcOOMparoIIe JMH3BI), 00OCHOBBIBATH BHIOOp crocoda

U3MEpEeHUs (M3MEPUTENBHOTO IPHOOopa)

NPOBOJIUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DU3MYECKHX BEIUYUH C
UCTIONIb30BAaHUEM IPSIMBIX M3MEPEHUIl: IIaHWPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl

nonyquHoﬁ 3aBUCHUMOCTH (bI/ISI/I‘IeCKI/IX BCJIIMYHH B BHJC Ta6J'II/IHI/I




rpaduKoB, neaTh BIBOJIBI 110 pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOAUTh  KOCBEHHBIE  HM3MEpPEeHHs]  (U3NYECKUX  BEIUYMH:
IUTAHUPOBATh M3MEpPEHHs], cCOOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W BBINOJHATh HM3MEPEHHUs, Cleays MPeUI0KEHHOM WHCTPYKILHH,
BBIUNCIIATh 3HAYEHHME BEIMYMHBI M AHAJIU3UPOBATH IIOJIyYEHHBIE

pe3yJIbTaThl C YY4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padore ¢

71a0opaTOpHBIM 000pyIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NMPHU3HAKK HM3YYCHHBIX (PU3UUECKUX MOJIEIICH:
MaTepuaibHas TOuka, a0COMOTHO TBEPAOE TENO, TOUEUHBIH UCTOYHHUK
CBETa, JIyd, TOHKas JIMH3a, IJIAaHETapHas MOJE]b aToMa, HYKJIOHHAs

MOJIeJIb AaTOMHOTO SIIpa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YUYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX OIHUCAHHUS, HUCIONIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKHX SBICHUHA ¥ HEOOXOJAMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPUTENBHBIX npubopoB u
TEXHOJIOTHYECKHUX IPOLIECCOB MPH PEUICHUH Y4eOHO-MPaKTHUUECKUX
3a[a4, ONTHYECKUE CXEMBI JJIS TOCTPOEHUS N300pakeHUH B TIIOCKOM

3epKaJie ¥ COOMPAIOIIEH JTHH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpPMAIUIO O MpUMEpax)
NPAaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU I oOecriedeHusi 0e30MacHOCTH TpH  OOpalieHuu ¢
npubopaMu U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 310POBbs U

cOOI0OICHHSI HOPM SKOJIOIMUECKOT0 TIOBEJIEHHUS B OKpYKaloIlIel cperie

1.18

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPKAHUSI B CETH
WnTepHer, camocToATENbHO (OpMyTupysi TMOMCKOBBIH  3ampoc,
HaXOOUTb IIyTM  ONpPENEICHHUS  TOCTOBEPHOCTH  IOJyYEHHOU
UHPOpPMALIMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBHIMOJIHEHMHM YYEOHBIX 3aJaHUN  HaydHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJIEpKaHUs, CIPaBOYHBIC
Marepuansl, pecypcbl ceth MHTepHeT; BiageTe NpUEMAMHU

KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHuss WHPOPMALUK U3 OJHOH




3HAKOBOMW CHUCTEMBI B IPYTYIO

1.20

co3/aBaTb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha
OCHOBe HWH(pOpPMAIlMM M3 HECKOJBKUX MCTOYHHKOB (DPU3NYECKOTO
coJlep)KaHusl, MyOJIMYHO MPEICTaBISTh Pe3yJabTaThl MPOEKTHON WU
UCCIIEIOBATEIbCKON  AEATENBbHOCTH, P 3TOM  T'PaMOTHO
HCIIOJIb30BaTh U3YYEHHbIN MOHATUHHBIN anmapaT U3y4aeMoro pasjaeina
(GU3UKKM W CONMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMe C y4EéToM

0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB

1.21

IPU BBIMIOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEAOBAaHUN (U3UUYECKUX
MPOIIECCOB PACHPENENSITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 34 BBINOJIHEHUEM IUIAHA
JEUCTBUA U  KOPPEKTHUPOBaTh  €ro, aJAeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMMOJCHCTBHE,  MPOSBISIA  TOTOBHOCTh

paspemniath KOH(PJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
paznena

Kon

3JIE€EMEHTAa

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B TO3HAHUU OKPYXAIOIIETO MHUPA

1.1

®uznka — Hayka O mnpupone. SBIEHUS NPUPOABI.
dusugeckue SABJICHUS: MCXaHHNYCCKHCEC, TCIIJIOBBIC,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBLIC, 3BYKOBELIC

1.2

®dusnveckue BenWuuHBL.  M3Mmepenue  puzmuecKkux
BennunH.  Ousnueckue  mpubopel.  IlorpemHocTh

n3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAy4HBI METO/A TO3HAHHS: HAOJIOJICHHE,
IIOCTAaHOBKaA Haquoro BOHpOCﬁ, BBIABHXCHHNEC THUIIOTEC3,
OKCTIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOJAEMOT0 SBJIECHUSA

1.4

Onucanue pU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIEH

1.5

[IpakTuueckue pabOTHI:

HiHtPar#H##l13mMepenne pacCcTOSIHUIM.
###Par###I3mepenne 00bEMa KHIAKOCTH W TBEPAOTO
Tena.

#H##HPar###OnpenesieHne pa3MepoB MajbIX TeJl.
##HtPar###l13mepeHne  TemnepaTypsl IpH  [TOMOLIA

KUJKOCTHOTO TEPMOMETpA U JaTUUKA TEMIIEPaTyphbl

ITEPBOHAYAJIbHBIE CBEJIEHW A O CTPOEHNHN BEIIIECTBA

2.1

#H##Par###(CTpoeHue BEIIECTBA: aTOMbl U MOJIEKYJIbI, UX
pasMepsl.  OmBITBI,  J0Ka3bIBAIOIIUE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#HPar#H ]| BukeHune YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHUS  YacTUIl C  TEeMIepaTypou.

bpoyHoBckoe nBmxenue, muddys3us

23

B3anmoneiicTBre YacTUIL BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




#H##Par### ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHUE

ra3oB, XHJIKOCTeH W TBEPABIX (KPUCTATUIMYECKUX) TEl.

2.4 B3anmocBsA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX U WX aTOMHO-MOJEKYISPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
[IpakTrueckue pabOTHI:
#H##Par###01enka quaMerpa aToMa METOJIOM PSJoB (C
ucrosnb3oBanueM pororpaduii).

2.6 #H#HPar###ONBITEL 10 HAOMIOAEHHIO  TEIUIOBOLO

pacImpeHus ra3os.
HH#HPar###OnpITel 0 OOHApY)KEHUIO JCUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBKEHUE U B3AMMOJIEUCTBUE TEJI

11 Mexanunyeckoe IBUKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBUKECHHE
#H##Par###CKopOoCTb. Cpennsis CKOpOCTh npu
3.2 HEPAaBHOMEPHOM JIBW)KE€HUHU. Pacdy€r myTu W BpeMeHHU
JIBUKECHHUS
SlBnenue uHepruu. 3akoH HUHepUUU. B3aummopeicTue
33 TeJ Kak MPUYMHA MU3MEHEHUS CKOPOCTH JBUXKEHHUS TeJl.
Macca kak Mmepa HHEpTHOCTH Tena
34 #H#HPar### InoTHOoCTs, BemecTBa. CBA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aMOAEUCTBHUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOILBIO TUHAMOMETpPA
37 ###Par###IBnenue Tarorenuss u cuna TsokecTdu. Cuna
' TSDKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHE CKOJNBXKEHUS W TPEHUE TOKOA.
' Tpenue B IpUpoe U TEXHUKE
3.9 H#HPar#H##Crio)KeHHe CUJI, HANpaBICHHBIX [0 OJHOMN
' npsiMoid. PaBHOIEHCTBYIOIIAS CHIT
3.10 [IpakTrueckue pabOTHI:




OnpenesieHre  CKOPOCTH  PaBHOMEPHOTO  JBMIKEHUS
(mapuka B OKUAKOCTH, MOJEIH  DIIEKTPUIECKOTO
aBToMoOMWIT W Tak ganee). OmnpeneneHue cCpemHen
CKOPOCTH CKOJIbKEHHUS Opycka WIH IIapuka Io
HaKJIOHHOM  IUIOCKOCTH. OrmpenesieHnue  IUIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) MpyKHUHBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOIIUE
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHsI OT Beca Tella |

XapakTepa CONPHKACAIONINXCS TIOBEPXHOCTEH

DusnyecKue SABICHUS B NPUPOJE: NPUMEPHI JBUKCHHUS C

3.11 pa3JIMYHBIMU CKOPOCTSIMU B KMBOW M HEXHBOW MPUPOJIE,
JICHCTBHE CUJIBI TPEHHSI B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoiucTBa: AMHAMOMETP, OJIIMITHUKI
JIABJIEHUE TBEPJIbIX TEJIL, XKUJKOCTEM U TA30B
al Hasnenue TBEpmoro Tena. CrocoObl YMEHBIICHHS H
' YBEJIUYCHUS TABICHUS
42 JlaBieHue raza. 3aBUCUMOCTD JIaBIICHUS ra3a OT 00bEMa,
' TEMIIepaTypbl
43 Ilepenava naBieHHst TBEPABIMHM TEIaMH, KUIAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCKrE MaIlIMHbI
3aBUCHMOCTh  JABJIICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 ['uapoctatndeckuii mapagokc. CooOmaronmecs: CoCcyabl.
I'mapaBnuueckre MeXaHU3MbI
ATtmocdepa 3emnu u atmMocdepHoe naBiieHue. [IpuanHbl
45 CyIIIECTBOBaHUS BO3AYHIHOW 00010ukk 3emud. OmbIT
' Toppuuemnnu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABICHUS OT
BBICOTBI HaJ| YDPOBHEM MOPsI
46 Wsmepenne armocdeproro nasienus. I[lpubopsr ms
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
JlelicTBUE KUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBamomas (apxuMmenoBa) cuiia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT
00béMa TMOTPYXKEHHONH B IKUIAKOCTH 4YacTH Tela.
OrnpezenieHne BBITAIKUBAIONICH CUJIbI, IEUCTBYIOIIEH Ha
TEN0, NOrpyxEéHHoe B  kuiakocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeNO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIIKMBAIOLLIEH
CHUJIBI, JEHUCTBYIONIEH Ha TEJIO B >KHAKOCTH, OT 00BEMa
MOIPYKEHHOM B KUJKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHcTtpynpoBanue  apeomerpa Wi
KOHCTPYUPOBAHUE  JIOAKA M  ONpEAcIieHHE €€

TPYy30MOABEMHOCTH

4.10

®usnueckue  SABICHHUS B IPHUPOAE: BIIASIHUE
aTMoc(hepHOro IaBJIeHHS Ha )KUBOM OpPraHW3M, TIJIaBaHHE

pBIO

4.11

TexHU4YeCKne YCTPOMCTBA: COOOIIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJOIPOBOAA, THUAPABIMYECKHM IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMmeTp

PABOTA, MOITHOCTD, DHEPT'UA

5.1 Mexanudeckas pabora
5.2 Mexanuueckass MOIIHOCTE
53 [IpocThle MeXaHHW3MBI: pblyar, OJOK, HAaKJIOHHas
' I0cKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [IpumeneHne mpaBusa paBHOBECHs pblyara K OJ0Ky
«3on0Toe  mpaBwio»  MexaHukd.  Koadouiment
5.5 IIOJIE3HOTO JNEUCTBUS MEXaHU3MOB. IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManpHas SHEPTrUuM TeJa, MOJHITOr0 HaJl 3eMIEH
5.7 Kunernueckas sHeprus
53 [Tonmnas MexaHnuyeckass >HEprusi. 3aKOH H3MEHEHUS U
' COXpaHEHHUSI MEXaHUUYECKOU SHEPTUH
5.9 [IpakTuyeckue paboOTHI:




###Par###Onpeneneare pabOTHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JBM)XEHMM TeJla 10 TOPU30HTAJIBHON
noBepxHoctu. MccienoBaHue yclIOBUM  paBHOBECHS
ppuara. Msmepenune KIIJ[ HakIOHHOM IJIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUs] MEXaHUYECKOM YHEPTUH

Ouznyeckue SBICHUS B TMPUPOJIE: pbIYaru B Tele

5.10
YeJloBeKa
TexHuueckne YCTpOMCTBA: pblyar, MOABUKHBIA U
5.11 HETOABMKHBIM OJIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COlePKAHUS
pasziena 3JIeMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOMN
61 TEOpUM CTpOEHHs BelecTBa. Macca H  pa3mepsl
' MoJieKyl.  OmNbITBI, HOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIO’KEHUS. MOJIEKYIISIPHOKHHETUYECKON TEOPUHU
Mogenu  TBEPAOro, OJKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMM BemiecTBa. Kpucrammuueckue M amopgHbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6 6.3 HAa OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETHYECKON
TEOPUH
6.4 CMaunBaHuE U KalWIISPHBIE SIBICHUS
6.5 TermnoBoe pacuIupeHne U coxaTue
66 Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Bayrtpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPrUU: TeIIonepeaada U COBepIleHne paboThl
6.8 Buasl Tennonepenaun: TEmIONPOBOJIHOCTh, KOHBEKIUS,




U3JIy4yeHue

KonnuecTBO  TEIUIOTHL VYnenbHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEIIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIJIOBOTO OanmaHca
611 [InaBnenue u oTBEpIEBAHNE KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TemioTa MaBiIeHUs
[TapooGpazoBanue wu  KoHAeHcamus.  Mcmapenwue.
6.12 Kunenne. VYpenpHas  Temaora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATyphbl KUIMIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJbHAs TEMJI0Ta CrOPaHUs
[Mpunnumer  paboTel  TeroBbix — aBurareneit  KITJ]
6.15 TEIJIOBOI'O JBUTraTeNsa. TemIoBbBIC OBUraTEId W 3alluTa
OKpY>KaloIleu cpeibl
3aKOH COXpPaHEHHUs U MPEBPALLEHUS SHEPTUH B TEIJIOBBIX
6.16
rporeccax
[TpakTrueckue pabOTHI:
HHHPar###ONBITEI 10 OOHAPY)KEHUIO JIEUCTBUS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUS.
HHH#Par###ONBITBL 1O BBIPAIIMBAHMIO  KPHUCTAIOB
MOBAPEHHOM COJIM WJIM caxapa.
#HHPar###OnbpITE o HaAOJIFOIEHUTO TEIJIOBOTO
6.17 pacLIMPEHM Ta30B, )KUJIKOCTEN U TBEPIBIX TEI.

#HH#HPar##Onpenenene AaBiIeHUs Bo3/ayXa B OajuloHe
LITTPHIIA.

HHHPar##H##ONBITEI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
JaBJICHHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAXKACHUA.

###Par### IpoBepka TMUNOTE3bl JTUHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA JKHAKOCTH B TEPMOMETPUUYECKON




TpyOKe OT TeMIepaTyphbl.

###Par###Habmonenue W3MEHECHUS BHYTpPEHHEM
SHEPTHM Tejla B Pe3yJbTare TeIulonepeaayn U padoThl
BHCIIIHUX CHIL.

#H#HPar#t#llccienoBanue SBJICHUS TEIUIOOOMEHA IIPH
CMEIIUBAaHUM XOJOAHON U TOpSYEH BOJIBI.
#HH#Par##HOnpenenenre KOJIMYECTBA TEILIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM [IUIUHAPOM.

#HH#Par##HOnpenenenre YAEIbHOU TEIIIOEMKOCTH
BEIIECTBA.

#i#H#Parf##lccnenoBanue npouecca UCapeHusl.
#HHHPar###Onpenenenie  OTHOCUTEIIBHOM — BJIAKHOCTHU
BO3/IyXa.

#HH#Par##H#OnpeneneHne yaeabHONW TEIJIOThI TJIaBJICHUS

JIbAa.

6.18

®dusnueckue SBICHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSDKEHHE M KalWULIpHbIE SBICHHMS B IPHUPOJE,
KpUCTaJIIbl B IIpUpoae, uznydenue CoiHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKUE POCHI, TyMaHa,

HWHES, CHera.

6.19

TexHudeckne  yCTpOMCTBA:  KAaNWLIAPBL, IIPUMEPHI
UCIOJIb30BaHUs KPUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, IMapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apsbkeHHBIX Ten. 3akoH Kynona

7.2 (3aBUCUMOCTB CHUJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TEIT OT
BEJIMYMHBI 3aPS/10B U PACCTOSHUS MEXTy TETIaMU)

73 OnexTpuueckoe nose. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

nojs. [IpuHIUI Cyneprno3uiMMu AIEKTPUUECKUX MOJeH




(Ha KQUEeCTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsAfoB. DJIEMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUDJIEKTPUKU
7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia
oy DJIEKTPUYECKUH  TOK.  YCIOBHS  CYUIECTBOBaHMUS
' AIEKTPUUYECKOTO TOKA. MICTOUHHMKYU MOCTOSIHHOTO TOKa
JevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHAYECKOE, MAarHuTHOE). DIEKTPUYECKH TOK B
KUIKOCTAX U razax
OnekTpuyeckas uenb. Cuna TOKa. DJNEKTPpUUYECKOE
7.8
HaIpsHKEHUe
79 ConpotuBieHue MPOBOTHUKA. VYneapHOE
. COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa Jy1sl ydacTKa enu
[locnenoBarenbHOE UM  NapajjieIbHOE  COEIUHEHHUE
7.11
MIPOBOJIHUKOB
PaGora u MOUIHOCTH JJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DNeKTpUYeCKue IEeNu U MOTPEOUTENH DIEKTPHUECKOM
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrossuHbIE MarHuThl. B3auMopnencTBue IOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosne. MarHutHOoe TmoNe 3eMiid U €ro
' 3HAUYEHME JIJIS )KU3HU Ha 3emiie
716 OnbIT Dpcrena. MarHuTHOE TOJI€ 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOrO TOJII Ha HPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSSHHOTO TOKa. Vcnonb3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIIOpTe
7.18 Oneitel  @Papages.  SIBineHHe  3IEKTPOMArHUTHOMN




nHaykuuu. [Ipasuno Jlenna

DNeKTpOreHeparop. CnocoObl MOJIY4eHUS
7.19 AIEKTPUUECKOM SHEPTUH. DNEKTPOCTAaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOACHHUIO SIEKTPU3AIUN TN HHIYKITUESH

Y TIPU COTPUKOCHOBECHHH.

UccnenoBanue nA€MCTBHUS DJIEKTPUYECKOTO TMOJs  Ha

MIPOBOJHUKY M TUAJICKTPUKH.

COopka u mpoBepka pabOTBl AJICKTPUUECKON Ienu

MMOCTOSIHHOT'O TOKA.

N3mepenue u peryaIupoBaHue CHUIIbI TOKA.

W3mepenue u peryinupoBaHue HAMPSKCHHUSL.

HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAIPSKEHUS

Ha PE3UCTOpE.

OmLITHI, JEMOHCTPHUPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COMPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIIA/IA MOMEPEYHOr0 CEYEHUS U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HANPSOKEHUA TIpU
IIOCJICZI0BATEIbHOM ~ COEIMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHJIBI TOKA MPU MapalieIbHOM
coequHeHNH  pe3uctopoB.  OmpeneneHue  pabOThI
JNEKTPUYECKOTO TOKA, MAYIIEr0 4Yepe3  Ppe3UucTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIIICIISIEMON Ha pe3ucrope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYILIETO Yepe3 JIAMIIOUYKY, OT HalpsHKEHUS
Ha Hell. Onpenenenne KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB MPU
ux oOveauHeHMH U pazaeneHuu. lccrnegoBanue
JNEUCTBHUS JJIEKTPUYECKOr0 TOKA Ha MATHUTHYIO CTPEIIKY.

OnpIThl,  JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIbI




B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuUTa OT CHUJIbI
TOKa W HampaBjieHHs Toka B Karymike. 3ydeHue

I[GﬁCTBPISI MAarHMuTHOIO IoOJisI Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue u U3y4YeHUe paboThI
3JIEKTPOABUTATEIS. N3smepenue KIIA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO ABJICHUS BHGKTPOMaFHHTHOﬁ WHAYKIIHUH:
HCCIIeNOBAaHUE M3MCHEHUM 3HAauYeHUSI U HaIlpaBJICHU A

HHAYKIIMOHHOI'O TOKa

7.21

dusnueckue SBJICHUS B MPUPOJIE: DIIEKTPUUECKHE
ABICHUST B  aTtMocdepe, DIEKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, Iper( MOFOCOB,
POJIb MAarHUTHOTO TOJISL AJIs )KM3HU Ha 3eMJie, MOJIIPHOE

CHUSHHEC

7.22

TexHHYecKHe YCTPOMCTBA: BJIEKTPOCKON, amIepMeTp,
BOJITMETp, PEOCTaT, CUETUUK DICKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENbHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpEeIOXPaHUTENH, JIIEKTPOMATHUT, JJIEKTPOJIBUrATEINb

IMOCTOSAHHOI'O TOKA, reHEPATOp IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kop anementa IIpoBepsieMble 2IEMEHTHI COACPHKAHUS
paszena
MEXAHUWYECKMUE SBJIEHUA
Mexanunyeckoe aBHKeHHE. MarepuanbHas — TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHXKECHHS
8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#i#H#Par###HepaBHOMEpHOE MPAMOIMHENHOE ABU)KEHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOPOCTb Tela  MpH

HCPaBHOMCPHOM ABUXKXCHUUN




Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIMHETHOE

8.5
JIBUKCHHE
8.6 #iHPart###CBoOonHOe manenue. OnbiTel ["ammes
#i##H#Par###PaBHOMEpPHOE JIBUJKEHUE 110 OKPYKHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeiHas U yrioBas
ckopocTH. LleHTpocTpeMUTeNnbHOE YCKOPEHHE
8.8 [Tepseriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akoH HetoToHa
8.11 HH#Par##H# [puHIIUTT Cynepro3UIIUN CUJT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#Par##H#Cuna TpeHUs: cujla TPEHUS CKOJbXKEHHS,
813 CHJIa TPEHUS TTOKOS, IPYTHE BUJIBI TPEHUS
14 ##HParf##Cila  TSOKECTM U 3aKOH  BCEMHUPHOIO
5 TATOTEHHUA. Y CKOpeHUe CBOOOIHOTO MaIeHus
JBwxenue  1utaner  Bokpyr  Comnna.  Ilepas
815 KocMHuYeckasi ckopocTb. HeBecoMocTh U neperpys3ku
PaBHOBecue MaTepuanbHO TOYKHA. AOCOIIOTHO TBEPIOE
8.16 oo
#i##H#Parf###PaBHOBecue TBEPAOro Tena ¢ 3aKperIEHHON
817 ocbl0 BpanieHus1. MomeHT cuiibl. LleHTp TshxecTtn
8.18 Nmnynsc Tena. U3menenne nmmynbca. IMnynbce cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #HHPar###PeakTUBHOE NBIKEHUE
8.21 Mexanunueckasi paboTa U MOITHOCTb
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBA3b
822 SHEPTUU U pabOThI
[lorenunanpHass dSHeprus Tena, MOJHATOTO  HaJ
823 MMOBEPXHOCTHIO 3eMIIn
8.24 IToTeHunanpHas 3HEPTUS CKATON IPYKUHbI
5 ###HPar###Kunernueckass  sHeprusa.  Teopema o
825 KMHETUYECKON SHEprUu
8.26 H##Par###3aKkoH coXpaHEHUs MEXaHUYECKOW SHEPTUU




8.27

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKECHHs OpycKa
WIM JIBIJKEHUS IIapuKa [0 HAKJIOHHOM IIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBH>KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
IBUKEHUHM Oe3 HayallbHOM CKOpPOCTH MYTH OTHOCATCS
KaK psAl HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHS
OT Ccuiibl HOpMaJbHOTO JaBieHusd. OmnpexneneHue
KodpduurenTa TpeHHs CKoubxkeHus. OmnpeneneHue
xEcTKocTH TpyKuHbL. OmnpeneneHue padOTHl CHIIBI
TPEHUsT TIPU PABHOMEPHOM JIBIDKEHHH TeJa II0
TOPU3OHTANILHON MoBepxHOoCcTH. OmnpeneneHue padOThHI
CWIBl  yOPYrocTM  IIpU  NOABEME  Ipy3a  C
UCIOJIb30BAHUEM  HEMOJBMKHOTO U MOJBUKHOIO

OJIOKOB

8.28

cI)I/I3I/I‘-I€CKI/IG SBJICHUSA B npnpoz[e: HpI/IJII/IBBI U OTJIUBBEI,
nBr>keHue TiaHeT COJIHEUHOW CHCTEMBI, PEaKTUBHOE

ABHUIKCHUC KUBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHUJIOMETP,  JATYUKH

MOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe nasmxenne. OCHOBHBIE XapaKTEPUCTHKH

- Koje0aHuii: mepruo, 4acToTa, aMIUTUTYAA
97 MaremaTuueckui u NPYKUHHBIN MAasITHUKH.
' [IpeBparenne sHepruu Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxatomue KosebaHus. BpIHYXIeHHbIE KoJjeOaHMs.
' Pe3onanc
Mexannueckue BoJHbI. CBONMCTBA MEXaHUUYECKUX BOJIH.
9.4 [IpononbHbie W monepeyHble BONHBL J[JIMHA BOJHBI U

CKOpOCTh €€ pacnpocTpaHeHHss. MeXaHHM4YeCKIe BOJIHBI B




TBEPIIOM Telle, CEHCMUYECKHIE BOJTHBI

9.5 3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yapTpa3Byk
[TpakTrueckue pabOTHI:
OnpeneneHne 4YacTOTBl M TepuoAa  KoieOaHUi
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHre 4YacTOTBl M TepuoAa  KoieOaHUi
MPYXUHHOTO MasgTHUKA
97 HccnenoBanne 3aBUCMMOCTH TiepuoAa  KoJjeOaHui
' MOJBEIIEHHOTO K HHUTU TIpy3a OT [UIMHBI HHTH.
HccnenoBanne 3aBUCUMOCTH  TiepuoAa  KoJjeOaHUi
MPYXKUHHOTO MasiTHUKAa OT Macchl rpysa. llpoBepka
HE3aBHCHUMOCTH nepuoja KosnebaHui rpysa,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U KECTKOCTU
npyxuHbL. M3Mepenne yckopeHus CBOOOTHOTO M eHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKUE BOJIHBI,
I[yHaMH, X0
99 TexHuueckne YCTPOMCTBA: 3XOJIOT, HCHOJb30BAHUE

yIBTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DIEKTPOMATHUTHBIE BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [IIxana 3neKTPOMAarHUTHBIX BOJIH

103 DJIeKTpOoMarHuTHas npupoja cBera. CKOpPOCTh CBeTa.

. BoustHOBBIE CBOIICTBA CBETA

[TpakTrueckue pabOTHI:

10.4 N3ydyeHne CBOICTB  3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOHIIBHOTO TenedoHa
Oduznyeckue SBICHUS B MpUPOAE: OHOIOTHYECKOE

10.5 neiicTBre BUJUMOTO, yABTPapUOIETOBOTO U
PEHTT€HOBCKOT'O U3JTy4eHUN

10.6 TexHuueckue YCTpOMCTBA: HCIIOJIb30BaHHUE

QJICKTPOMArHUTHBIX BOJIH JJIL COTOBOM CBS3U




11

CBETOBbBIE ABJIEHUA

11.1

JlydeBast monensb cBera. IcTouHnku cBeTa

11.2

[IpsamonuHeiHOE pacipoCTpaHEHHUE CBETA

11.3

Otpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpaKeHUs

CBCTa

11.4

IIpenomiienne cBera. 3aKOH TIIPEIOMIIEHHSI CBETA.

[TomHOE BHYTpEHHEE OTpaKEHUE CBETa

11.5

JIunza. Xon ydeit B IMH3e

11.6

OnTuueckast cuctema ¢oToamnmnapara, MHKpPOCKONa U

TCJICCKOIIa

11.7

'maz kak onTuueckas cucrema. biau3opykocth u

JaTbHO30PKOCTD

11.8

Pasnoxxenue 6enoro ceera B criektp. OnbiTel HproTOHA.

CroxeHne CneKTpalibHBIX IBETOB. Jlucnepcus ceera

11.9

[TpakTrueckue pabOTHI:

#i#Par###lccnenoBanue 3aBUCHUMOCTH yria
OTPa’KEHMsI CBETOBOTO JIy4ya OT yrja MaJeHusl.
#HH#HPar#H#13yueHne  XapakTepUCTHK — M300paKeHHs
IIpeJMeTa B INIOCKOM 3epKalle.

#iH#Par###lccnenoBanue 3aBUCUMOCTH yria
IIPEJIOMIIEHUSI CBETOBOIO Jiyya OT yIVla NaJeHUs Ha
IPaHUIIE «BO3IYX — CTEKIION.

###Par### lonyuyenne wW300paKeHUH C  TTOMOIIBIO
coOuparoIei JTMH3HI.

###Par###Onpeneneane (HOKYCHOTO pacCTOSHUS U
OINITUYECKOM CHJIBI COOMpAIOIEH TUH3BL.
#H#HPar#H##ONBITEL IO pa3loXKeHHI0 Oenoro cBera B
CIIEKTP.

HH#H#Par###ONBITHl 10 BOCIPUATUIO I[BETa IPEAMETOB

MIpU UX HAOJIOICHUN Yepe3 IIBETOBbIC (PUIIBTPHI

11.10

®dusnyeckue sABICHUS B nmpupoje: 3armeHust CoyHIa 1
JlyHbI, 1[BETA TEN, ONTUYECKUE SBICHUS B aTMocdepe

(uBeT HEOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue YCTPOMCTBA: OYKH, MEPUCKOTI,




¢doToanmnapar, ONTUYECKHE CBETOBO/IbI

12

KBAHTOBBIE SABJIEHUA
11 Onpitel Pezepdopna w mimanerapHass MoJenb aroma.
' Mogens aroma bopa
192 Hcnyckanve W morjioileHue cBeTra atoMoM. KBaHTBHL
' JInneluaTeie CIEKTPBI
12.3 PannoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3TydeHUs
194 Crpoenue aromHoro snpa. HykiioHHas Mozenb
) aToMHOTO siapa. M30Tomnbl
15 PagnoaktuBubie mpeBpamienus. Ilepunon momypacnana
' ATOMHBIX SIJIEP
126 SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsi0BOro U
' MacCOBOT'0 YHCET
12.7 DHeprus CBA31 aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU
128 Peakuuu cuntesa u aenenus saep. UCTOUHUKY SHEPTUU
. Connua u 3BE371
129 Snepnas osHepretuka. JleiicTBHE  paguOaKTUBHBIX
' M3JIy4eHUH Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue pabOTHI:
HaGmronenne CrolomHBIX W JIMHEHYATBIX CIHEKTPOB
1210 W3IIy4CHHUS.
HccnenoBanne TpeKOB: M3MEPEHHE SHEPTUM YaCTHIIBI
110 TOPMO3HOMY NYTH (110 (hoTOTpadusiM).
W3mepenue paanoakTuBHOro hoHa
®usznyeckue SBICHUS B TMPUPOJE: E€CTECTBEHHBIN
PaaNOaKTUBHBIN ¢oH, KOCMHUYECKHE Jy4u,
12.11 paaO0aKTUBHOE M3JIYYEHHE MPUPOJAHBIX MHUHEPAJIOB,
JNEUCTBUE PAJMOAKTUBHBIX M3JIy4YEHUW HA OPraHuU3M
YelioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJMBHUYaJIbHBIA TO3UMETp, KaMepa Buibcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0230BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpasoBanust Ha ocHoBe PI'OC

[lonumanme ponu  GU3MKK B HAyyHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSA3M
U II03HABAEMOCTH SIBIEHMHW MPUPOJBI, O POJIM DKCIEPUMEHTa B
buszmke, o cucTeMooOpa3ymomieii poau (UMK B Pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHUKH U TEXHOJOTUH, 00 SBOJIOLUHU
(GU3UYECKUX 3HAHWK M WX POJU B IICJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpa, O BKJAJEC POCCHUHCKUX U 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE IMPOIIECCOB OKPYKAIOMIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUH

3HaHUs O BHJAAX MaTepuM (BEIIECTBO M TMOJE), O JABUKEHUU KakK
croco0e CyIIeCTBOBAHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHON TEOPHH
CTPOCHHUSI BeUIecTBa, O (U3NYECKOH CYIIHOCTH SBJICHUN HPUPOIBI
(MEXaHUYECKHX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHUE pa3audarh SIBJICHUS 110 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3MUecKoe SBICHHUE;
YMEHHUE pacrio3HaBaTh MPOSBICHUE U3YyYCHHBIX (PM3UYECKUX SBICHUN
B OKpYXalolIeM MHpe, BBIIEISAS UX CYIIECTBEHHBbIE CBOICTBa

(mpu3HaKH)

Bnanenve ocHOBaMM MOHSATHIHOIO ammapara U CHUMBOJHUYECKOTO
s3bIKa (PU3UKHM W WCIOJB30BaHWE UX JUISl pElICHHs Y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBONCTBA Ted, (U3UYECKUE SIBICHUS U

MponeCCChl, UCIIOJIb3Ys q)YHI[aMeHTaJIBHBIG 1 OMIIUPHUICCKUC 3aKOHDbI

YMeHune onmmchIiBaTh HN3YUCHHBIC CBOMCTBA TEN U (1)I/I3I/I‘-I€CKI/IG SABJICHUA,

HCIIOJIB3Ys (bnznqecm/le BCJIIMYHUHBI

Brnagenne OCHOBaMHM METOZOB HAay4HOTO TIIO3HAHUS C Yy4ETOM
coOIIIO/IeHHsI TIpaBUIl O€30MacHOr0 TpyJa: HaONoeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYyIOBaHMS MO MHCTPYKLIMH, OMHUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (HOPMYIHPOBATH BBIBOIBI;
MPOBEJCHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHUM (PU3NYECKUX BEIUYUH:
YMCHUC IJIaHUPOBATH HU3MCPCHUA, CaMOCTOATCIIBHO CO6I/IpaTb
SKCIIEPUMEHTANIbHYI0 YCTAHOBKY IO HHCTPYKLHH, BBIYUCIATH
3HAYCHHUC BCJIMYUHBI U AHAJIM3UPOBATL IMOJIYYCHHBIC PE3YJIbTAThI C
Y4ETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
IMPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX I/ICC.HGI[OBaHI/II\/'I;
CaMOCTOSITENIbHO ~ cOOMpaTh JKCHEPUMEHTAIbHYIO YCTaHOBKY H
IMpOBOAUTD HUCCIICO0OBAaHUC 110 HHCTPYKIUHU, MNpCaACTaBJIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJE TaOIULl U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJBI 10 pe3yabTaTaM

HCCICOO0BaHUA

[TonnManue  XapakKTepHBIX  CBOWMCTB  (DU3WUYECKUX  MOJENeH
(MarepuanbHas TOYKa, aOCONIOTHO TBEPIOE TENO, MOJEIH CTPOCHUS
ra3oB, JKHJAKOCTEH M TBEPIBIX Tel, IMJIAHETapHas MOJENIb aToMa,
HYKJIOHHagd MOJCJIb aTOMHOI'O ;Iz[pa) U YMCHUC NPUMCHATH HUX IJId

00BSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue OOBSACHATH (U3MUECKHE MPOIECCHl M CBOMCTBA TEl, B TOM
yuciae M B KOHTEKCTE CHUTYallMid TNPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIBISITH IPUIMHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3YyYEHHBIC CBOMCTBA (PU3NUECKUX

ABJICHUH, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH

YMenne pemath pacuéTHple 3aaun (Ha Oaze 2 — 3 ypaBHEHUN),
UCTIONB3Yysl 3aKOHBI U (OpMYJBl, CBS3BIBAIONIUE  (PU3HUUECKUE
BCJIMYMHBI, B YaCTHOCTHU, 3allMCbIBATH KPATKOC YCJIOBHUC 3a/ayiu,
BBISIBIISITh  HEJOCTAIONINE JIaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIHI,
HGO6XOI[I/IMBI€ JJIA eé PCIICHMs, NUCIIOJIb30BATL CIIPABOYHBIC JAHHBIC,
NPOBOUTH PACYETHl M OICHUBATH PEATUCTHYHOCTH IOJYYEHHOTO
3Ha4YeHUs (PU3MUYECKOW BEIMYUHBI; YMEHHUE OIPENEeNATh Pa3MepHOCTh

buznyecKoil BeTNYNHBI, MOTYYEHHON IPU PEIICHUH 3aaun

YMeHne XapakTepu30BaTh IPHUHLUIBI  JCUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTHYECKHUX IPOLECCOB M0 MX OMMCAHMIO, UCIIOJIB3YSl 3HAHUSA O

CBOWCTBaX (PU3MUECKUX SIBICHUH M HEoOXoauMble (QHU3MUECKue




3aKOHOMEPHOCTH

10

YMeHHe WCHoibh30BaTh 3HAHUS O (PHU3WUECKUX SBICHHUAX B
NOBCEAHEBHOM KM3HM Uil  oOecrieyeHHs O€30IacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHUS 3/0pOBbS U  COOJIOACHUS HOPM
9KOJIOTUYECKOTO TMOBEIEHHUSI B OKpYXKAaloIIed cpene; TOHUMaHHe
HEOOXOMMOCTH TMPUMEHEHHS JOCTHKCHUH (PU3UKH U TEXHOJIOTHH

AJI paliliMOHAJIBHOT'O ITPUPOJA0ITIOJIB30BAHNUA

11

OneiT moOMCKa, NpeoOpa3oBaHUS U TPEACTaBICHUS HHPOPMAIIU
(U3UUECKOro CoAep)KaHus C HCIOJIb30BaHHEM HH(pOPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJIOTMI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJyYeHHOW WH(POpPMAIMM Ha OCHOBE UWMEIONIUXCS 3HAHUN U
JOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHE  HCHOJb30BaTb  IPHU
BBIMOJIHEHUH YYEOHBIX 33/JaHUil HAy4HO-TIOMYJSAPHYIO JIUTEpaTypy
(bu3NYECKOro CONEp:KaHUs, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WntepHer; BnaseHue 0a30BBIMM  HaBbIKaMHM  IpeoOpa3oBaHUs
nHpopManuu W3 OJHOW 3HAKOBOM CHCTEMBI B JIPYIyl0; YMCHHE
co3/1aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBE I/IH(l)OpMaHI/II/I N3 HECKOJIbKHMX HCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblil 3JIeMEHT COIepPsKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe naBuxkeHue. MarepuanbHas Touka. Cucrema  orcuéra.

OTHOCHUTECIBLHOCTh JABUXXCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopoctb. Dopmyna mms

1.2 BBIYHCIICHHSI CpEJTHEN CKOpPOCTH: V = S/t
PaBHOMEpHOE TIPSIMOJMHEWHOE JBMKEHUE. 3aBUCHUMOCTH KOOPAHMHATHI Tela OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO IBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHMH CKOPOCTH, MPOEKIUN
NepeMeNIeHNs, TYyTH, KOOPAWHATHl TPU PABHOMEPHOM TMPSIMOJMHEHHOM
JBUKEHUHI
3aBUCHUMOCTh KOOPJIMHATHI Tejla OT BPEMEHM B Ciy4yae pPaBHOYCKOPEHHOTO
PSIMOJTMHEHHOTO JBUKCHUS:
2
S =vg # i+ ay = ;
2
@opmMynbel UISI TMPOCKIUU TEPEMEIICHHS, MPOCKIIUU CKOPOCTH H IPOCKITUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduku 3aBUCHUMOCTH OT BPEMEHH MJIsi MPOCKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, TPOEKIUU TMEepPEeMEIIeHUsI, KOOPAUHATHl TPU PABHOYCKOPEHHOM
OPSIMOJIMHEHHOM JABUKEHUU
CBoOonHoe mageHue. DopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TMAJCHHE TEla IO
1.5 BEpPTUKANU (IBWKEHUE Teja BHHU3 MM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BpPEMEHH ISl TMPOEKUUH YCKOPCHHS,




MPOEKIIMA CKOPOCTH ¥ KOOPJIWHATHI TIPH CBOOOJHOM TAJEHUW Teja TI0

BEPTUKAIIH

CkopocTh pPaBHOMEPHOIO JBM)KEHHS Tella 1O OKpyKHOCTH. Hampasienue
CKOpOCTH.

®opmyna sl BBIUUCICHUS CKOPOCTU 4YEpEe3 PaauyC OKPYKHOCTHU U TEPUOL]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHne II€HTPOCTPEMUTENIHBHOTO

yckopeHus. @opMyiia U1l BBIYUCICHUS YCKOPEHUS:

1.6
2
a. — v
=R
dopmyna, cBA3BIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:
V= 1
T
Macca. [InotHocTh BemecTBa. @opmysa sl BBIYMCIEHUS IJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennynHa. CIoXeHue Cuil
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBlI€HHOCTh BEKTOpa YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEUCTBYIOIICH Ha
TEJ0
Bzanmopencrteue ten. Tperuii 3axkon Herorona:
1.11 F p I _Fl—s»E
12 TpeHne nokost u TpeHUe CKOIbXKeHUS. DOpMyna I BBIYUCICHUS MOMYJISI CHIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmarust tena. Ympyrue u Heympyrue nedopmanuu. 3aKOH YHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tsrorenue. 3aKk0H BCEMUPHOTO TSITOTCHUS:

my -M,
F=g L1 _2%
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TafCHUSI.
dopmyia a7 BHIYUCICHUS CHIIBI TSKECTH BOIHM3H nmoBepxHocTH 3emin: F = mg.
JBmxenue mimanet Bokpyr CousHia. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

NwMmynbe Tena — BekTopHast Gu3nUYecKas BeTHUHHA.
=m0

Nmnynbe cuctemsl Ten. M3menenne umnyinbca. IMIynbe CUiibl

1.16

3aKOH COXpaHCHHSI HMITYJIbCA JTSI 3aMKHYTON CHCTEMBI TEJ:
D=0, i, U, =const

PeaxkTtuBHOE nBUXKEHNE

1.17

Mexanuueckast pabota. @opmyna Asisi BBIMUCICHHS paOOThI CHIIBL:

A=F5ooscx

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u MNOTCHIHMAJIbHAA SHCPIUs. CDOpMy.Ha JJIA BBIYUCIICHUA

KMHETUYECKON YHEPTUH:

HE)E
Ey ="

Teopema o kuHeTHUYECKOM 3HEpPTUK. DopMyria sl BHIYUCIECHUS TOTEHIUATBHON




OHCPIrum T€jia, IOJHATOIO

Haxg 3eMIIEH:

E,=mgh

Mexanuyeckasi SHEpPIrus:

E=E;+E 2
L19 3aKOH COXpaHEHHSI MEXaHUYECKOM sHepruu. Popmyiia sl 3aKOHA COXPaHEHUS
MEXaHUYECKON YHEPIUU B OTCYTCTBHE CWJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPIUH NPHU HAJTMYUU CUIIBI TPEHHUS.
[IpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poeruar. MomenT cunst: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[MoxBwxHBIH 1 HenmoABKHBIN 010ku. KIT/] mpocThIXx MEXaHU3MOB,
n= Aume&na.a
A—a&rpaqe:ﬂzﬂaﬂ
JlaBiienue TBEpIOTO TENA.
@®opMyina 1715 BBIYMCIICHHS TABJICHHS TBEPIOIO Tena:
F
p= h
121 JlaBiieHue ra3a. ATMOC(epHOE aBICHHE.
' ['mppocTtaTdeckoe 1aBI€HUE BHYTPH KHUJIKOCTH.
®opmya 17151 BBIYUCIICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=Pgh+Dm,
1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. QPopmyna s ONpPENEICHUS BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIOIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WM Ta3:
1.23

YcnoBue nnaBanus Tena. [1maBanue CYI0B M BO3AYyXOILIaBaHUEC




1.24

Mexanudeckue KojeOaHus. AMIUIMTY[a, TEPUOA M dYacToTa KoJIeOaHHi.

®dopmyiia, CBSI3bIBAIOLIAS YACTOTY M MEPUOJ KOJICOAHUI:

1.25

Marematuueckuil ¥ TNpPYKUHHBIM MasTHUKM. [IpeBpamienue sHeprum Ipu

KoJIe0aTEIbHOM JABHXXCHHUU

1.26

3aryxatomue konaebanus. BeiHykneHHbie konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL. HponoanHe N IIOIIECPCUYHLIC BOJIHEI. ﬂJ’II/IHa BOJIHbI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHULIE

IByX cpell. H(ppa3ByK U ylnbTpa3ByK

1.29

IIpaxmuueckue pabomoi

N3mepenne cpenHell IUIOTHOCTH BELIECTBA; APXHUMEIOBOM CHIIBI, KECTKOCTH
OPYXKUHBL, KO3(PPUIIMEHTa TPEHUS CKOJIBXEHUS, paOOThl CHIIbI TPEHHS, CHIIbI
VIIPYTOCTH; CpEIHEH CKOPOCTH IBMKEHHS OpycKa MO0 HAKIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHKEHUH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KojeOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl U IepHoja
Kosie0aHu MPYKMHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILETO HA phIYar;
paboThl CHJIBI YNPYrOCTH TpPH MOABEME Tpy3a C TOMOIIBIO HEMOIBUKHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
O1oKa.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BEMaA MOTPYKEHHOM
YaCTH TeJla U OT IJIOTHOCTU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUIIbI
OT MAacChbl T€Na; CUJIbI TPEHUS CKOJIBXKEHHUS OT CHJIBI HOPMAJIbHOTO JaBJIEHUS U OT
po/ia MOBEPXHOCTH; CUJbl YIPYTrOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENEHU
nedopMaluu MpYy>KUHBI, YCKOpEeHHUs: Opycka OT yria HakJIOHa HalpaBIISIOIIEH;
nepuoa (4acToThl) KoyieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpPHOJa
Kojie0aHuM MPYXUHHOTO MasTHUKAa OT MAacChl Irpy3a U KECTKOCTU MPY>KUHBI;
HCCJICIOBAHNE HE3aBHCHUMOCTH TIEpPHOJa KOJICOAHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yclioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl ABWKEHHS C pa3IMUHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOW IPUPOJE, NEUCTBUE CWIbI TPEHUS B IIPUPOJE U

TEXHUKEC, TMPUIMBBI W OTJIMUBBI, JABWXXCHHC IIJIAHCT ComHeuynon CHUCTCEMHI,




pPEaKTUBHOE IBM)KEHHE JKMBBIX OPraHU3MOB, PbIYard B TEJI€ YEIOBEKa, BIUSAHUE
aTMOC(EepHOro JaBJCHUS HA JKUBOM OpraHu3M, IUIaBaHUE pbIO, BOCHIpUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPACCHUC, celicMUYecKue BOJIHBI, IYHaAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMECTP, OATYHUKH IIOJOKCHHUA, paCCTOAHUA H
YCKOPCHUA, OUHAMOMCTp, MNOAIIUIIHUKH, PAKCThI, pbI4ar, HOI[BI/I)KHHI\/'I n

HGHOI[BI/I}KHI)II\/'I 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IPOCTBIEC MCXAaHHU3MbI B 6BITy,

131 COOOIIaroIUeCs: COCYABl, YCTPOWCTBO BOJOMPOBOAA, THUAPABIUYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3BYKa B OBITY 1 TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJEKYJISIPHO-KUHETHUYECKOM  TEOpUU  CTPOCHHUS

2.1 BemecTBa. Monenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

55 JBrxenne wyactun BemectBa. CBSA3b CKOPOCTHM  JBUIKEHUS YacTUL C

' Temrneparypoil. bpoyHoBckoe nBmxenue, uddy3us

23 CMaunBaHue U KaWUISPHbIE SIBICHUS

24 TennoBoe pacIIMpeHHE U CKaTUE

2.5 TermmoBoe paBHOBECHE

26 Buytpennsst sHeprus. Pabora u Teruionepenada Kak CIOCOOBI M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Buael Temionepenaydn: TemIONPOBOIHOCTb, KOHBEKIIHS, U3JTyUEHUE
HarpeBanue wu oxnaxnenue Tten. KomumuecTBo  TemnoTel. Y jenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpAaHEHHUs PHEPrUU B TEIUIOBBIX MpoOlEccax. YPaBHEHUE TEIJIOBOrO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHzaeHcauus. M3MeHEHHME BHYTPEHHEHW SHEPrUM B MPOLIECCE

510 UClapeHuss M KoHAeHcauuu. KuneHwe IKHIKOCTH. YJenbHas TemioTa

' napooOpa3oBanus: L = O/m

2.11 Brnaxnocts Bo3myxa




2.12

[InaBnenne wu Kpuctayuzanus. 3MeHeHHe BHYTPEHHEH JHEpPruud npu

IJIaBJICHUU U KPpUCTAJUIU3AllUN. Y,Z[G.HBHaﬂ TCIJIOTA IIJIaBJICHUA:

,_0

m

2.13

BHyTpeHHsis sHEprusi cCropanus TOIUIMBA. Y AeJIbHAs TeIIOTa CropaHus TOIUIMBA:
q=0/m

2.14

[Ipunuuns! pabots! TemoBbix apurateneil. KI1/1 reruoBoro apuratens

2.15

IIpakmuueckue pabomul

W3mepeHune yAenpbHOM TEMIOEMKOCTH METAaUIMYECKOTrO LMWIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOH KOMHATHOH TemmepaTypbl (UKCHPOBAHHOM
MacChl, B KOTOPYIO OIIyIIEH HArpeTblii LWIMHIP; KOJHMYECTBA TEIUIOTHI,
OTJAHHOI'0 HAarpeTbIM LWJIMHIPOM, IIOCJIE OIIYCKAHMS €ro B BOAY KOMHATHOM
TEMIIEPATYPbl; OTHOCUTENBHOW BJIAXKHOCTH BO3AYyXd; YACIBHOW TEIUIOTHI
IIaBiaeHUs Jibaa. lMccnenoBaHwe HM3MEHEHHs TEMIIEpaTypbl BOABL  IIPU
pa3MYHBIX YCIIOBUSX; SIBJICHUS TEINIOOOMEHA IIPU CMEIIMBAHUHU XOJOAHOM M

ropsiueit BOJbI; MpoIiecca UCHapeHHs

2.16

Duzuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHUE U KallWJUIPHBIE
SBJICHUSI B MPHUPOJE, KPUCTALIBI B Mpupoae, uznyuenue ConHIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEsl, CHera

2.17

Texnuueckue ycmpoucmea: KalWUIApbl, IPUMEPBI UCIIOIb30BAHUS KPUCTAIIOB,
XKUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATyphbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpusanus Ten. /[Ba Buia 31eKTpUUYECKUX 3apsia0B

32

B3aumonericTBue 3apspkeHHBIX Tenl. 3akoH Kynona

3.3

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apaa

3.4

Onektpuyueckoe tmone. Hanpspk€HHOCTh  anekTpuyeckoro moiis. Ilpunnmn

CYNEPIIO3UIUH JIEKTPUUECKUX IM0JIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexrpuyeckux 3apsanoB. [leficTBHE DIIEKTPUYECKOrO MO Ha

aeKTpuyecKue 3apsiabl. [[pOBOIHUKN U AUDIEKTPUKHU

3.6

[TocTossHHBIN 37eKTpUYeCKHil TOK. JleicTBUs 35iekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A4/4

DJIEKTPUIECKOE COMPOTUBIICHUE. Y ICITFHOE JIEKTPUIECKOE COMPOTHUBIICHHE:

3.7 R =pl/S
18 3akon Oma mJ1s yyacTka anektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTUHEHHUE IPOBOAHUKOB:
I =I,.U=U+U,; R=R,+R,
1 1 1 2
3.9 [TapannenbHOE coelMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=I+1;R=2.
2 2 P
CwmenranHbie COSTMHEHUS TTPOBOTHUKOB
Pabota 1 MmomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul
3.10
3akoH [[xoyinst — JleHna:
3.11 O=I"R-t
310 OnbiT Opcrena. MarHuTHOE IMOJie TPSIMOTO MPOBOJHHMKA C TOKOM. JIMHHMM
MarHUTHOW WMHIYKIIHH
313 MarautHoe T1I0JIE TIOCTOSHHOrO MarHmTta. Bs3amMmomelcTBHE NOCTOSHHBIX
MarHuToB
3.14 JleficTBHE€ MarHUTHOTO I0JISI HAa IPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuino Jlenna
Ipaxmuueckue pabomul
N3mepenre  DJIEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOpPA;  MOITHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HAIIPAKCHHA Ha KOHIAX MPOBOJHUKA, 3aBUCUMOCTU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHUKA, IJIOINAAX €TO0 IMOICPCYHOIO0 CCUCHUA U

YACIBbHOTO COIIPOTUBJICHUS.




[TpoBepka mpaBuia Ui AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA ISl CUJIBl 3JIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUU TPOBOJAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue A61eHUs 6 npupoode: SIEKTPUUECKHE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMiId, Ipeld MoIocoB,
POJIb MAarHUTHOTO TOJIS 7S )KU3HHU Ha 3emIie, MOJISIPHOE CUSIHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUCTYMK  DJIGKTPUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTENbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPOTPUOOPHI (mpumepsI), AJICKTPUUYECKUE
OpEeIOXPAaHUTENH, DSJIEKTPOMArHHUT, OJJICKTPOJBHUTaTEeNb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OneKkTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlydeBasa mozenb cBeta. [IpsamonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkaino
3.22 [Ipenomiienne cBera. 3aKOH NPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
394 JInnza. Xox nyueir B nuH3e. POKycHOE paccTosiHUE JIMH3BL. OnTHUYEcKas cuiia
' auH3el: D = 1/F
3.25 ['na3 kak ontuyeckas cucrema. Onruyeckue npudopsl
Ilpakxmuueckue pabomul
###Par###I3MepeHre  ONTUYECKON CHUIIBI coOuparomiell JUH3BI, (OKYCHOTO
paccTosiHus coOMparoIei TMH3bI (10 CBOHCTBY paBEHCTBA Pa3MEpOB MPEAMETa U
M300paXeHHs, KOTJa MPEAMET PACIOJIOKEH B JIBOWHOM (OKyCe), MOKa3aTels
3.26 MPEJIOMJICHUS CTEKJIA.
###Par###IccnenoBanne CBOMCTBA HM300paKEHUs, TMOTYYECHHOTO C TOMOIIBIO
coOuparomiel JTHH3bI, U3MEHEHUS (OKYCHOTO pPACCTOSHHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCHUMOCTHU yrja HpeJoMJICHUS CBETOBOTO Jiydya OT yIja MaJeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
307 Quzuueckue saenenusi ¢ npupode. 3armeHuss ConHua u JlyHbl, 1Beta Te,
' ONTHYECKHUE sIBJICHUS B aTMoc(epe (11BeT Heba, pedpakius, pamgyra, MUpax)
308 Texnuueckue ycmpoticmeéa: OUYKH, TEPUCKOI, QoToanmnapar, ONTHYECKUE
. CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(a-, Oera-, raMmma-u3nyueHus. Peakuuu anbga-u Oera-




pacnana

4.2 OmneiTer Pe3epdopna o paccesanio anbba-gactuil. [nanerapHas Moaenb aToma

4.3 CocrtaB aroMHOrO0 sifpa. M3otormsl

4.4 [lepuon monypacnana aTOMHBIX SIAEP

4.5 SnepHble peakiu. 3aKOHbI COXPAHEHUS 3apsS0BOTO U MAaCCOBOTO YUCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIM (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE W3JIy4EHUE NPUPOJHBIX MHHEPAJIOB,
JEHCTBUE PAAUOAKTUBHBIX U31y4YECHUN HA OPraHU3M 4Y€I0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIBHBIN JO3UMETpP, KaMepa

Bunbcona, sinepHas sHepreTrka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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