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HOACHUTEJBbHASA 3AITNCKA
[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOTO 0OIIEero oOpa3oBaHWs COCTaBJIeHA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOI 0Opa3oBaTeibHOI
nporpammel, npeacraBieHHbXx B PI'OC OO0, a takxke ¢ yu€Ttom denepaibHO pabodel mporpaMMbl
Bocriutanus u Konueniuu npenoiaBanus yueOHoro npenamera «Du3nkay.
[IporpamMMa no ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs COCTaBlieHA Ha OCHOBE
MOJIOKEHUI U TpeOOBaHMIA K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOI 0Opa3oBaTelbHOM
nporpammsl, npeacraBieHHbXx B PI'OC OO0, a taxxke ¢ yuyeroMm (denepanbHOW pabodeil mporpaMmbl
BOCIIMTAHMSI U KOHLEMIMY ITpenoJaBaHus yueOHoro npeamera «dOusukay.
Copepxanue mnporpaMmbl MO (QHU3UKE HaAIpaBIeHO Ha (POPMUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaroIIUXCS M OpraHu3alui0 HM3y4YeHUs (U3MKM Ha JEATEIIbHOCTHOW OCHOBe. B
nporpaMMe 1o (U3HKe YUUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO NpeAMeTa B peaju3aluu TpeOOBaHUN
®I'OC OOO K IIaHHPYeMBIM JTMYHOCTHBIM M METANPEIMETHBIM pe3yibTaTaM OOydYeHHs, a TaKxKe
MEXIPEIMETHbIE CBSI3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHwUs.
[IporpamMMma o gu3uke ycTaHaBIUBaAET pacipeneiaeHe yueOHOro Marepuana o rojaaM o0y4eHus
(mo xmaccaMm), mpenajgaraeT NPUMEPHYIO MOCJIEI0BAaTEIbHOCTh U3YUEHHSI TEM, OCHOBAHHYIO HA JIOTMKE
pa3BUTHUA MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYarOINXCS.
[Iporpamma mo ¢usuke pazpaboTaHa ¢ LENBIO OKAa3aHUS METOIUYECKON MOMOIIM YYHTEIIO B
co3/1aHuu pabouelt mporpaMMsl MO0 Y4eOHOMY MTPEIMETY.
®dusnka SBISETCS CHUCTEMOOOPA3YIOIMM [l €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB,
MOCKOJIbKY (DU3MUECKHEe 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U SIBICHUI, U3y4aeMbIX XUMUEH, OnooTuei,
acTpoHOMHEH H (U3MYeCKO Teorpadueld, BHOCUT BKJIA]] B €CTCCTBCHHOHAYYHYIO KapTHHY MHpA,
MpeIoCcTaBIsAeT Hanbosee sicHble 00pa3libl MPUMEHEHHSI HAYYHOTO METOJa MO3HAHUA, TO €CTh crocoda
MIOJIy4€HUs JJOCTOBEPHBIX 3HAHUN O MUpE.
Opna U3 raaBHBIX 33124 GU3UYECKOTO 00pa30BaHUs B CTPYKTYpE 001Iero o0pa3oBaHusi COCTOUT B
(bopMHpPOBaHNY €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpeca K HayKe y 00yJarommxcsl.
WN3ydyenne ¢usuku Ha  0a30BOM  ypOBHE IMPEANONAracT  OBJIAJEHUE  CIEAYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!
® HAYYHO OOBACHATH SIBIICHMUS,
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® IHTEPIPETUPOBATH JAHHBIE U UCIIOJb30BaTh HAYYHBIE JOKA3ATEIbCTBA AJIs IOJyUYEHUS BBIBOJOBY.
Ilenn wn3ydeHus (U3MKM HA YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs ONpeAETeHbl B KOHIENIHUU
npenogaBaHusl ydyeOHoro mnpenMera «®Pusnka» B 00pa3oBarelbHBIX opraHuzauusax Poccuiickoii
Ddeneparun, peaau3yoLMX OCHOBHbIE 00111e00pa3oBaTeIbHbIe IPOrPaMMBbI.

Henu nzydenust pu3uku:

® IpUOOpEeTeHNE UHTEPEca U CTPEMIICHHUS 00yUarOIUXCsl K HAYYHOMY U3YYEHUIO IPUPO/IbI, pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE NPEJCTABICHUNH O HAy4YHOM METOJE IO3HAaHUS U (OPMHUPOBAHUE MCCIIEAO0BATEIHCKOTO
OTHOLIECHHUSI K OKPYXKAIOLIUM SIBIICHUSM;

¢ (hopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa HM3Y4YE€HHUS OCHOB CTPOCHMSI MaTepHH U
(byHIaMEeHTaJIbHBIX 3aKOHOB (PU3HKHU;

¢ (hopMupoOBaHHE MPEICTABICHUNA O POIH (PU3MKH I PA3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHi;

e pa3BUTHE IIPEJCTAaBICHUH O BO3MOXHBIX cepax Oynymeld mnpodeccuoHaIbHON JesATENbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JajbHEIIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTiKeHre S3TUX MLeJed mporpamMmbl Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
oOecrnieunBaeTcs pelIeHrueM CIeIYIOIUX 3a1au:

e IpUOOpETeHUEe 3HAHUH O JMCKPETHOM CTPOCHMM BEIIECTBA, O MEXaHUYECKUX, TEeIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® [IpHOOPETEHNE YMEHHM ONMMCHIBATh U OOBSICHITH (GU3UYECKUE SABIICHUS C UCIIOIb30BAaHUEM MOTYYEHHBIX
3HAHUM;



® OCBOCHHE METOJIOB PEIICHUs MPOCTEHUIITUX PACUCTHBIX 3a/1a4 C HCIIOIh30BAaHUEM (DU3UUIECKUX MOJIEIEH,
TBOPUYECKUX ¥ MMPAKTUKOOPUCHTHPOBAHHBIX 33/1a4;
® pa3BUTHE YMECHHU HAOIIOJATh MPHUPOIHBIC SBICHHS M BBITOJIHATH OIBITHI, TaOOpAaTOPHBIE PaOOTHI H
IKCIEPUMEHTAJIBHBIC UCCIICOBAHUS C UCTIONB30BAHUEM U3MEPHTEIBHBIX TIPUOOPOB;
® OCBOCHHE IMPHUEMOB paboThl ¢ nHMOpManuen (HU3MIECKOro COACPIKAHMS, BKIIOYas WH(DOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSX (QU3UKH, aHAIHU3 H KPUTUIECKOE OIICHUBaHUE WH(OPMAIINH;
®3HAKOMCTBO cO cdepamu TPOPECCHOHATBLHON JEATEILHOCTH, CBS3aHHBIMA C (DU3HKOH, H
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JJOCTHKCHUSIX (DU3MUECKON HAYKH.
OO1ee Ynciio yacoB, peKOMEHI0BAaHHBIX JIJIS U3y4eHUs (GU3UKH Ha 6a30BOM ypOBHE, — 238 4acoB:
B 7 kiacce — 68 gacoB (2 daca B HeJen0), B 8 kiacce — 68 gacoB (2 yaca B Heneno), B 9 kimacce — 102
yaca (3 Jyaca B HEJICIIO).

[lepedenp 1a00paTOPHBIX PadOT M OIBITOB ABISETCS PEKOMEHIATEIIbHBIM, YIUTENb JEJIAeT BHIOOD
IpU TPOBEIACHUM JIa0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HHAMBHIYaAJIbHBIX OCOOEHHOCTEH
o0yJaromuxcs, CIHUCKAa OSKCIEPUMEHTANbHBIX 3aJaHui, IMpelaraéMbIX B paMKaxXx OCHOBHOTO
roCy/1IapCTBEHHOI'O AK3aMeHa Mo (PU3UKe.



COJAEPKAHUE OBYYEHUA

7 KIIACC
®u3uka 1 e€ poJib B NO3HAHMHU OKPYKaI0IIero Mupa.

®duzuka — HayKa o npupoje. SABnenus npupoasl. Dusndeckre BICHUSA: MEXaHUUYECKUE, TEIIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousznyeckue BenuuuHbl. M3mepenne ¢pusnueckux senuunt. Gusndeckue npudopsl. [lorpemrHocts
n3MepeHnil MexyHapoHasl CUCTeMa €IUHULL.

Kak ¢u3uka u apyrue ecTecTBeHHbIE HAyKH H3y4yaloT MpUpoay. EcrecTBeHHOHay4YHBIH METO]
MO3HAHUA: HAOJIOJCHNE, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIABIDKEHHE TUIOTE3, SKCHEPHMEHT IO
MIPOBEPKE TMIOTE3, 00bsACHEeHUEe Habm0aeMoro saBieHus. Onucanue GU3NIECKuX SBICHUM ¢ MOMOIIBIO
MOZEIIeH

Jemoncmpayuu.

1. MexaHuueckue, TEMI0BbIE, JEKTPUUECKHUE, MATHUTHBIE, CBETOBbIE SIBJICHMUSL.

2. ®usnueckue npudOOpPHl U NPOLEAYypa MNPSAMBIX H3MEPEHHH aHaJOTOBBIM M LU(POBBIM

puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

Onpenenenre UeHb! JNIEHUs MIKaJIbl U3MEPUTEIBHOIO Tproopa.
N3mepenue paccTossHUN.
N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.
Onpenenenre pa3smMepoB MabIX TEN.
N3mepenne temneparypsl py NOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPBI.
[IpoBenenue uccneoBaHus 10 MPOBEPKE MMIIOTE3bI: JAIbHOCTh MOJIETA IAPUKA, MTYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIIIe, YeM OOoJbIe BBICOTA ITYCKa.
IlepBoHaya/ibHBIE CBe/IeHUSI O CTPOCHUHM BelllecTBa.

CrpoeHue BelIeCTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mmepbl. ONbIThI, JOKa3bIBAOIINE JAUCKPETHOE
CTPOEHHE BEILECTBA.

JIBrkeHue yactull BemecTBa. CBsi3b CKOPOCTU JIBHKEHMS YaCcTHI] ¢ TeMIlepaTypoil. bpoyHoBckoe
nekenue, uddysus. BzaumoseiicTBrue 4acTUIl BEIIECTBA: MPUTHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOEHUE Ta3oB, KUAKOCTEH M TBEPIBIX (KPUCTATUTMYECKHX )
Ten. B3auMocBs3p MeXAy CBOIICTBaMHM BEIIECTB B pa3HbIX arperaTHbIX COCTOSIHMSIX M UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIBL.

Jemoncmpayuu.

1. HaOmoneHue GpOyHOBCKOTO ABHKEHHSL.

2. HaGmopenue nuddysun.

3. HaGmionenue sBneHUH, OOBACHAIOIIMXCS TPUTSHDKEHUEM WIM OTTAJKUBAHMEM YacTHUIL

BELIECTBA.

Jlabopamopuvie pabomsl u onsimol.

1. OueHka auaMeTpa aToMa METOJIOM PSAI0B (C UCHOIb30BaHUEM (oTorpaduii).

2. OnbIThl 10 HAOJIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO NEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSHKEHUS.

J{BUKeHNe ¥ B3aUMO/elCTBHE TeJl.

Mexannueckoe ABM>KeHHE. PaBHOMepHOe M HepaBHOMEpHOe ABMKeHHE. CkopocTb. CpenHss
CKOpPOCTbH IPU HEPAaBHOMEPHOM JIBH)KEHUU. PacueT myTu U BpeMeHU JABUKEHHUS.

SIBnenune mHepuuMu. 3aKOH MHEpUMU. B3anMopelcTBHe TeNn Kak MPUYMHA W3MEHEHHS CKOPOCTH
nBUKeHHusl Ten. Macca kak Mepa uHepTHocTH Tena. IlnoTtHocth BemiecTBa. CBsi3b IMJIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIIECTBA.

Cwuuta Kak XapakTepHUCTHKa B3anMoaencTBrs Ten. Cuia ynpyrocty 1 3akoH ['yka. i3smepenue cuibl
C IIOMOIIBIO AUHAMOMETpA. SIBIEHNE TATOTEHUS U cuila TspkecTh. Cuila TSHKECTH Ha JPYTHX IUIaHETax.
Bec Tena. HeBecomocTs. CriockeHue Cuil, HalpaBiIeHHBIX 110 OAHOW MpsMoi. PaBHoaeicTByromas Cuil.
Cuna tpenus. TpeHue CKOIbKEHNS U TpEeHUE NOKos. TpeHue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHue MEXaHUYECKOTO IBUKEHUS Tela.

oukwNRE
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N3mepenne ckopocTy IPSAMOJIIMHEUHOTO IBUKCHMUS.
HaGntoneHue siBieHUs: HHEPLUU.

HaGnronenue u3MeHeHUs! CKOPOCTH MTPU B3aUMOJICHCTBUN Tedl.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIIL.

CrnosxeHue cuil, HalpaBJICHHBIX 110 OJHOW IPSIMOM.

JIaﬁopamoprle padomout u onvimol.

1.

w

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBIDKEHHUS (IIapuka B JKUIKOCTH, MOJIEIH
3IEKTPUUYECKOTO aBTOMOOUJIS U TaK Jlajee).

Omnpenenenue cpeHeil CKOPOCTU CKOJBXKEHHS OpycKa WK IIapuKa Mo HAaKJIOHHOM MI0CKOCTH.
Onpenenenne MIOTHOCTU TBEPIOTO TENA.

OnbpIThI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsikeHHs (nedopManuu) MPYKUHBI OT
IIPUJIOKEHHOH CHUIIBL.

OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHsI CKOJBKEHUS OT Beca Tella |
XapakTepa CONMPUKACAIOIINXCS TIOBEPXHOCTEH.

[JaBiienne TBEPABIX TeJl, sKMAKOCTE U ra3oB.

Hasnenue. CriocoObl yMEHbIIEHUS W yBeNW4eHHs JaBieHus. [laBienue raza. 3aBUCHMOCTD
NaBJeHUs Tra3za oT oO0bema, Temmeparypsl. llepemaua naBieHusi TBEPABIMH TEIaMU, >KHAKOCTSIMHU M
razamu. 3akoH [lackans. [TneBMaTH4eckre MalMHbl. 3aBUCUMOCTD JIaBICHUS KHUAKOCTU OT TIyOHHBI.
I'unpocratuueckuii napanokce. Coobmaromuecs cocyabl. ['uapaBanueckie MeXaHU3MBbl.

Atmocdepa 3emnu u atmochepHoe napineHue. [IpuunHbI cyliecTBOBaHUS BO3AYIIHON 000JI0YKU
3emmu. Omeir Toppuuerun. M3mepenue armochepHOro aBieHHS. 3aBUCUMOCTH aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl A uzmMepeHus: arMochepHOro AaBJICHUS.

JleiicTBHE XKMIKOCTH Y Ta3a Ha MOTPY>KEHHOE B HUX TeJio. BriTamkuBaromas (apxumMeoBa) cusia.
3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHHUS raza OT TEMIIEPATYPHI.

2. Ilepenaua gaBieHUSs KUAKOCTHIO U Ta30M.

3. CooObmaroimecs CoCy/bl.

4. T'mppaBinueckuii nmpecc.

5. IlposiBneHue aeiicTBUs aTMOC(EPHOTO TaBICHUSI.

6. 3aBUCHMMOCTHh BBITAJKHBAIONIEH CHJIBI OT 00BbEMa MOTPYXKEHHOM YacTHU Tela U TIOTHOCTH
KUJIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOUIEH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcioBue miaBaHUs TeN: IUIABAaHWE WIIA MOTPY)KEHHE TeJl B 3aBUCUMOCTH OT COOTHOIICHUS

IUIOTHOCTEH TeJla M dKUIAKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE€ OT 00bEMa MOrpyXEHHOM B MKHUJIKOCTh YacTU
Tena.

Onpenenenne BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B XKUIKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAIKHUBAIOIIECH CHIIBI, JICHCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT
MaccChl Tela.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJKUBAIOIIEH CHIIbI, IEHCTBYIOIIEH Ha TEJO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YACTH Te€Na U OT MIJIOTHOCTU XKUAKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M  OIpeAeieHHe €€
Irpy30I0AbEMHOCTH.

Pabota u MoIHOCTB. JHeprus.

Mexanunyeckas padora. MOIIHOCTS.

[IpocTeie MexaHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiIO paBHOBecUsl pbIdara.
[IpuMeHeHHE TIpaBWIIa paBHOBECHS phlyara K OJOKy. «30J10TOe TpaBmiio» MexaHuku. Kosddumment
nonie3Horo AevictBus (ganee — KI1J[) mpocteix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY H TEXHHUKE.

Mexanndeckas 3Heprus. Knaetndeckas v oTeHIMaIbHas dHeprus. [IpeBpaieHue oaHOTO BUAA
MEXaHHYECKOHN SHEepPTuu B APYroil. 3aKOH COXpaHEHUs YHEPTHH B MEXaHUKE.

Hemoncmpayuu.



1. TIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Ompenenenrie pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHUH TeJa M0 TOPU30HTAIBHON
ITOBEPXHOCTH.

2. MHccnenoBanue ycioBUM PaBHOBECHUS pblyara.

3. HNsmepenue KIIJ] HaKTOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOH SHEPIHH.
8 KJIACC

TenJioBble ABJICHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTPOEHHMs BelecTBa. Macca u
pa3mMepbl  aTOMOB U MoOJIeKyJd.  OmNbITel,  MNOATBEPKAAIOLUIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOW TEOPUH.

Mopnenu TBEPIOTO, KHUIKOIO M Ta3000pa3HOr0 COCTOSHUN BellecTBa. Kpucramindeckue u
amop¢ubie Terna. OOBSICHEHHE CBOWCTB Ta30B, XUAKOCTEH W TBEPIBIX TEJI HAa OCHOBE MOJIOKEHUU
MOJIEKYJIIPHO-KHUHETUYECKOU Teopuu. CMaunBaHUE UM KaWUIIPHBIE SIBJIEHUA. TerIoBoe pacliupeHue u
CKaTHe.

Temneparypa. CBsi3b TeMmneparypbl CO CKOPOCTbIO TEIUIOBOI'O JIBH)KEHMs dacTull. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHHUs] BHYTPEHHEW SHEpPruM: TEIionepenada U coBepuieHue padoTsl. Buisl
TEIUIONEPeIavu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IyUCHHE.

KonnuecTBo Teminotel. Y aenpHas TEIIOEMKOCTD BellecTBa. Termioo0MeH U TEIJI0BOE paBHOBECHE.
VYpaBHenue TeroBoro 6Oananca. [lnaBneHue m oTBepAEeBaHME KPUCTAIIMYECKHX BEIIECTB. Y eNbHas
teroTa miasnenus. [lapooOpa3zoBanue u kouaeHcanusa. Vcnapenue. Kunenue. YnenbpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTIEHUS OT aTMOC(EPHOTO JaBICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus ToIIMBa. Y IeibHas TEIJI0TA CTOPAHUS.

[Ipunuuns! padotsl Temnosbix apurateneid KIIJ| temnoBoro nsuratens. TemnoBsle ABUTATENN U
3allUTa OKPYKAIOIIEH Cpe/bl.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.

emoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nupdysumu.
Habntoienue siBjeHnit cMauMBaHMsI U KaWJUISIPHBIX SIBJICHUH.
HaGmntoneHue TerioBoro pacumpeHust Tel.
V3MeHeHMe naBneHMs ra3a Mpu U3MEHEHUH 00bEMa 1 HarpeBaHUM MIIA OXJIAXKICHUH.
[IpaBuiia u3MepeHus TeMieparypsbl.
Bunel teronepenaqu.
OxJax/1eHre Ipy COBEPLICHUH PaOOTHI.
HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMH CHUJIAMHU.
. CpaBHEHME TEIIIOEMKOCTEN pa3IUYHbBIX BEILIECTB.
. HaGmoienune kumneHus.
. HaGmroieHre nmoctostHCTBA TEMIEpaTyphl MPH IJIaBIECHUH.
13. Mojaenu TEMIOBEIX IBUTATEICH.
Jlabopamopmuvie pabomol u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OnbITHI 10 BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIIM caxapa.
OnbIThI 10 HAOIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEl.
Onpenenenue 1aBaeHNs BO3AyXa B OaJsIOHE MINPHIIA.
OnbITH, AEMOHCTPUPYIOLIME 3aBUCUMOCTD JIaBJICHUS BO3yXa OT ero o0b&éMa M HarpeBaHus
WM OXJIQXKICHUS.
[IpoBepka rumore3bl JIMHEHHOHM  3aBUCUMOCTH  JJIMHBI  CTOJOMKAa  JKUAKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIlepaTypshl.
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7. HabmioneHue u3MeHEHUs BHYTPEHHEH SHEPrUM Tella B pe3ysbTaTe Teruionepeaadn U padoThl
BHEIIHUX CHJI.
HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON U rOpsiueii BOIBI.
9. OmpezeneHue KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IMPHU TEIJIOOOMEHE C HarpeThiM
METaJUIMYECKUM LUIMHAPOM.

10. Onpenenenue yaenbHOM TEINIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mporecca UCHapeHHus.

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIIOTHI IIABJIECHUS JIbJA.

DJIeKTpUYecKHe M MATHUTHBIE SIBJICHHS.

Onektpusanus Ten. [[Ba poja 3JIeKTpUYeCcKUX 3apsioB. BzauMoaeiicTBue 3apsyKEHHBIX Tell. 3aKOH
KynoHna (3aBUCHUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT BEJIMYMHBI 3apsA0B U PaCCTOSHUS
MEXy TeJIaMu).

Onextpuueckoe mnozne. Hampsok€HHOCTH snexkTpuueckoro nossd. llpuHnun cynepnosunuu
ANEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkrpuyeckux 3apsaoB. DJIeMEHTapHbIA AyeKTpuueckuil 3apsa. CTpoeHue aToma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.

DNeKTpUUECKUN TOK. Y CIIOBUS CYLIECTBOBAHMSI 3JIEKTPUUECKOTr0 TOKa. VICTOUHMKH TIOCTOSTHHOTO
ToKa. JlelicTBUS SIEKTPUUECKOTO TOKa (TEMIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B
KHUJKOCTAX U razax.

Onekrpuueckas nenb. Cuina Toka. DieKTpuueckoe HampspkeHue. COnpOTUBIIEHHUE MPOBOJIHUKA.
VYaenpbHOoe comporuBiieHUEe BenlecTBa. 3akoH Owma ans ywactka uenu. IlocnemoBarenbHoe u
napajuieJIbHOE COEIMHEHUE MPOBOJIHHUKOB.

Pabota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH JDkoymsi—JleHna. DnexTpuyeckue Henu U
MOTPEOUTENH IEKTPUIECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3anMoaeincTBUE MOCTOSIHHBIX MAarHUTOB. MaruutHoe nosie. MarHuTHoe
nosie 3eMJIM M €ro 3HaueHue 1 ku3Hu Ha 3emuie. OnbIT Dpcerena. MarHuTHOE o€ 31EKTPUYECKOTO
ToKa. [IpuMeHeHne 21eKTpOMaraHuToB B TEXHUKE. [[efiCTBHE MarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.
DneKTpoABUTaTellb IMOCTOSTHHOTO ToOKa. lcronb3oBaHWE 3JlEKTPOJABHUrareieil B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OneiTel @apazes. SBnenue anekTpoMaraHuTHOW MHAYKUUU. [IpaBuiio Jlenna. DnekTporeneparop.
Crioco0Obl MONMYYEHHUST AIEKTPUUYECKON PHEPruu. DJIEKTPOCTAHIIMU HA BO300HOBISIEMBIX HCTOYHHKAX
JHEPIUH.

Jemoncmpayuu.

OnexTpu3anus Tel.
JIBa poJia 2IIEKTPUYECKUX 3aps0B M B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
Y CTpOUCTBO U IEHCTBHE IIEKTPOCKONA.
DneKTpocTaTUUYeCKask NHIYKIHUS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsII0B.
[IpoBOIHMKY U ANDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH TOCTOSIHHOTO TOKA.
JlelicTBUS 2IIEKTPUUECKOTO TOKA.
. DNEeKTpUUYECKUN TOK B KUIKOCTH.
. 'a30BbIi pa3ps.
12. I3mepeHune CHIibl TOKa aMIEPMETPOM.
13. 3mMepeHue 3IeKTPUUECKOro HapsyKEHUSI BOJIBTMETPOM.
14. Peocrar 1 MarazuH CONPOTHUBIICHUI.
15. B3auMoelicTBUE ITIOCTOSHHBIX MarHUTOB.
16. MonenrpoBaHue HEBO3MOXHOCTHU Pa3A€IEHUS MTOJIIOCOB MarHUTA.
17. MonennpoBaHUE MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHuTOB.
18. OmnbIT Dpcrena.
19. MarauTtHoe 1nose Toka. JJIeKTPOMarHuT.
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20. JlelicTBME MarHUTHOTO I1OJIS1 HA IIPOBOJHUK C TOKOM.

21. DeKTpoABUIATEINb TOCTOSIHHOTO TOKA.

22. VccnenoBanue SIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

23. OnbiThl Dapajes.

24. 3aBUCUMOCTb HAIPABJICHHUS MHAYKIIMIOHHOI'O TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHSI.

25. DIIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

OmnbITH O HAOTIOAEHUIO SJCKTPU3ALUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.

HccnenoBanue necTBUS AIEKTPUUECKOTO MOJI HA TPOBOJIHUKYU U TUDJIEKTPUKH.

COopka 1 mpoBepKa pabOThI STEKTPHUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIJIBI TOKA, HIYILIETO 4Y€pe3 PEe3UCTOp, OT CONPOTUBIICHUS

pe3ucTopa 1 HalpsHKEHUsI Ha pEe3UCTOpeE.

7. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCHMOCTb 3JIEKTPUUYECKOIO COIIPOTUBIIEHUS IPOBOJAHMKA OT
€ro JUIMHBI, IUIOLAAU OIEPEYHOr0 CEYEHUs U MaTepuara.

8. IIpoBepka mpaBuWila CIIOKEHUS HANPSDKEHUM IIPU MOCIEAOBATEIIBHOM COEIMHEHMM JBYX
PE3UCTOPOB.

9. IIpoBepka npaBuiia Uil CUIIBI TOKA IIPU NapaAJUIEIIBHOM COEAMHEHUHN PE3UCTOPOB.

10. Ompenenennie pabOTHI AIEKTPUIECKOTO TOKA, HIYILETO Yepe3 Pe3UcTop.

11. OnpeneneHue MOIHOCTH JIEKTPUUECKOr0 TOKA, BBIIEIAEMOM Ha pe3UCTOpE.

12. MccnenoBanue 3aBUCUMOCTH CUIIbI TOKA, UAYILETO YePEe3 JaMIIOUKY, OT HAIlPSKEHUS HA HEM.

13. Onpenenenue KIIJ] narpesares.

14. UccnenoBaHue MarHUTHOIO B3aMMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

15. V3y4yeHre MarHUTHOTO TIOJISl HTOCTOSIHHBIX MAarHUTOB MPHU UX O0BbEIMHEHUH U Pa3ICIICHUN.

16. UccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl B3aUMOJCHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa M HAIPAaBJICHUs TOKA B KaTYIIKE.

18. N3y4yeHue neicTBUSL MArHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J€KTPOIBUTATES.

20. U3mepenne KIIJI anexTpoaBUTraTeIbHON yCTAHOBKHU.

21. OnpITHI IO UCCIEIOBAHMIO SIBJICHUS JIEKTPOMAarHUTHON MHAYKIIMH: UCCIIEOBAaHUE U3MEHEHUI
3HAYEHUS M HANPaBJICHUs WHIYKIIMOHHOTO TOKA.

9 KJIACC

ok wnRE

Mexannyeckue siBJICHMS.

Mexannueckoe nBmxeHue. MarepuanbHas Touka. Cucrema otrcuéta. OTHOCHUTEIBHOCTh
MEXaHWYECKOro  JABWXKEHUsA. PaBHOMepHOoe  IpsAMoOMHENHOe  ABWkeHue.  HepaBHoOMepHoOe
npsMoJIMHEHOe BMKeHUEe. CpeHsAst U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsMonuHeiHoe naBkeHue. CBoOomHoe mnaaeHue. OMbIThI
lanunes.

PaBHOMEpHOE ABMXeHHE TIO OKpYKHOCTH. [lepron u yactora obparenus. JInneitHas u yriiosas
ckopocTu. LleHTpocTpeMHUTENBHOE YCKOPEHUE.

[IepBeiii 3akoH Herorona. Bropoi 3akon Herorona. Tperuit 3akoH Herotona. IlpumHnmm
CYNEPNO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Ciiia TpeHMS: cuiia TPEHUS CKOJBXEHHS, CUJIa TPEHUS MOKOS,
JIpYyTye BUbI TPEHHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO MajeHwus. J[BrkeHue
rmaneT Bokpyr Connna. [lepBas kocmuyeckas ckopocts. HeBecoMOCTh U eperpy3ku.

PaBHOBecue matepumanbHOW TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecme TBEpAOro Tena C
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nwmmynsce Tena. U3menenne nmmynsca. UMmyabse cuiibl. 3aK0H COXpaHEeHUs UMITYJIbca. PeakTuBHOE
JBH)KEHUE.



Mexanunueckasi pabota ¥ MOITHOCTh. PaboTa cuit TskecTH, ynpyroct, TpeHusi. CBs3b SHEPTHH U
paOotsl. [loTeHIManbHAs SHEPTUS TeNA, MOAHATOrO HaJl IOBEPXHOCTHIO 3eMiH. [loTeHnansHas sHeprus
ckaroil npyxuHbl. KnHetnueckast 3Heprus. TeopeMa O KMHETMYECKOW SHEPruu. 3aKOH COXPAHEHUs
MEXaHUYECKOU SHEPTHUH.

Jemoncmpayuu.

1. HabmroeHne MeXaHU4ecKOro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHUE IyTEH U TPAEKTOPUM JBUKEHMSI OJTHOTO U TOT'O XK€ TeJla OTHOCUTENILHO Pa3HbIX Tell
OTCY€Ta.

3. H3mepeHune CKOpOCTH U YCKOPEHUS IIPSIMOJIIMHEMHOTO IBUKCHMUS.

4. MHccnepoBaHue IPU3HAKOB PAaBHOYCKOPEHHOIO JIBUKCHMUS.

5. HalGmoneHnue ABMXEHUS TeNa MO OKPY>KHOCTH.

6. HalGmroneHrne MeXaHMUYECKUX SIBJICHUN, TPOUCXOSIINX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTEIIBHO KaOMHeTa (QU3HUKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MacChl Tea U AEHCTBYIOLIEH HA HETO CUJIBI.

8. HalOnronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEl.

9. H3meHeHue Beca Tena IpU yCKOPEHHOM JIBUKEHHH.

10. Ilepenaya umnysbca Mpu B3aUMOJICUCTBUU TEI.

11. IIpeoOpa3oBaHus SHEPTUU MPU B3AUMOACHCTBUU TEJI.

12. CoxpaHeHue UMIyJbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

13. CoxpaHeHue UMIyibca Mpu a0CONOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HaGnroieHue peakTUBHOTO JIBUKCHUS.

15. CoxpaHeHue MeXaHU4eCKO SHEPTUH MPU CBOOOIHOM Ia/ICHUU.

16. CoxpaHeHre MEXaHUYECKON YHEPTUU TIPH JABMKCHHUH TeJla MO/ IEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1. KoncTpyupoBaHue TpaKTa Ajis pa3roHa U JalbHEHIIEro paBHOMEPHOT O JBUKECHUSI IApUKa WU
TEJICKKH.

2. OmpeneneHue cpeHel CKOPOCTH CKOJBLXKEHUS Opycka WM IBUXKEHUS [IapyKa 10 HAKIOHHON
IIJIOCKOCTH.

3. OmnpeneneHue yCKOPEHHMs Tella P PABHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM TJIOCKOCTH.

4. UccnenoBaHue 3aBUCMMOCTH MYTH OT BPEMEHM HIpPH pPAaBHOYCKOPEHHOM JIBH)KEHUHU 0e3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka rumnoTessl: €ciiy MpU PaBHOYCKOPEHHOM JBMKEHHH 0€3 Ha4aJbHOM CKOPOCTHU MYTH
OTHOCSITCS KaK psii HEYETHBIX YUCETl, TO COOTBETCTBYIOIINE ITPOMEKYTKH BPEMEHU OJIUHAKOBBI.

6. HccrnenoBanue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JABJICHMUS.

7. Ompenenenue kKodppuimenTa TPEHUS CKOTBKCHHS.

8. Ompexenenue KECTKOCTU MPYKUHBI.

9. Omnpeznenenue pabOThI CUJIBI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJla M0 TOPU30HTAIbHON
IOBEPXHOCTH.

10. Onpenienenuie paboThl CHIIbI YIIPYTOCTH MPU MOIBEME I'Py3a C UCI0JIb30BAHUEM HETTOIBHKHOTO
Y TIOJIBYKHOTO OJIOKOB.

11. 3y4yeHune 3aK0OHA COXPAHEHUS SHEPTUH.

Mexanu4deckue KoJ1e0aHUs U BOJIHBI.

Konebarenbnoe nBuxkeHne. OCHOBHBIE XapaKTEpUCTUKU KOJeOAHMW: TMeEpuoj]l, dYacToTa,
aMIUTUTy/Aa. MareMaTHYecKUil U MPYKUHHBIA MasTHUKU. [IpeBpaiienne sHepruu npu KojiedaTeIbHOM
JABUM>KCHUU.

3aryxatomue konebanus. BeinyxaeHHble Konebanus. Pezonanc. Mexanndeckue BosiHbl. CBOHCTBA
MEXaHHUYECKHUX BOJH. HpO)IOJ'II)HBIe U TOHNCPEYHBIC BOJIHEBI. HJ'II/IHa BOJIHBI MW CKOPOCTH eé
pacnpocTpaHeHus. MexaHM4eCKHE BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOJIHBI.

3Byk. [')poMKOCTh 3ByKa U BeIcOTa ToOHa. OTpaskeHue 3ByKa. MIHppa3ByK U yIbTpa3BYK.

Jemoncmpayuu.

1. HaGmonenue xosiebaHuil Te Mo 1eHCTBUEM CHIIbI TSXKECTH U CUJIbI YIIPYTOCTH.
2. HabGmonenue koneGaHuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOmronenue BBIHYX/IEHHBIX KOJeOaHUI U pe30HaHca.



4. PacnpocTpaHeHue NpoAOJIbHbBIX U MONEPEYHBIX BOJIH (Ha MOJACIIN).
5. HalGmoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.
6. AKYyCTHYECKUH pPE30HAHC.
Jlabopamopnusie pabomot u onvimel.
1. OmpeneneHue 4acTOThl U IEPHUOAA KOJIEOaHUH MaTEMATUYECKOTO MAsITHUKA.
2. OmpeneneHue 4acTOThl U IEpUOAA KOJIEOAHUN TPY)KMHHOI'O MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH IepHOJa KOJeOaHUM MOABEIIEHHOTO K HUTH Ipy3a OT JJIMHBI
HUTHU.
4. UccnenoBaHue 3aBUCUMOCTH Iepro/ia KoeOaHuil MPY>KUHHOTO MAasTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH MIEpHO/1a KOJIeOaHUH rpy3a, MOABEIICHHOTO K HUTH, OT Macchl Ipy3a.
6. OmBbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh Iepuoja KojeOaHUW MPYKUHHOIO MasTHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. VI3mepeHue yckopeHUsi CBOOOJIHOTO MaIeHUS.
DJIEKTPOMATHUTHOE 10JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEKTPOMarHuTHOE IOJIE. DJIEKTPOMAarHuTHble BOJHBI. CBOWCTBAa 3JEKTPOMArHUTHBIX BOJIH.
[Ikana 3meKTpOMarHUTHBIX BOJH. VCIoIb30BaHNe JIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3H.
DnekTpoMarauTHas mpupona ceeta. CKopocTh cBeTa. BosiHOBEIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BomnHoBble CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.
CaeToBbI€ SIBJICHUS.
JlyueBast monens cBeta. Mcrounuku cBera. [IpsiMonnHeiiHOe paclipocTpaHeHHE CBETa. 3aTMEHUS
Comnnna u Jlyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpaKeHUs CBETA.
[Ipenomnenue cBera. 3akoH npeinomieHUs cBera. llosiHOe BHYTpeHHEE OTpaKeHHE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.
JIunza. Xox myueit B nmuu3e. OnTrueckas cuctema QoroarnmapaTa, MUKpOCKOIIa U Teneckona. ['nas3
KaK OITUYECcKasi cucreMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxxenue Oenoro cera B crekTp. OmnbiTel HptoToHa. ClokeHHE CHEKTpajIbHBIX I[BETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHHE CBETA.
OTtpaxkeHue cBeTa.
[Tonydyenne n300paxeHUii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomienue ceera.
OnTruyeckuii CBETOBO/I.
Xon nydeil B cobuparouieil 1uH3e.
X0 nydel B pacCEeUBarolIeH JINH3E.
[Tonydyenne n300paxeHUii ¢ TOMOIIbIO JINH3.
. Ilpunnun aeiictBus oToamnmnapara, MUKPOCKOIIa U TeIECKOTa.
10. Mogens riasa.
11. PaznoxxeHue 6enoro cBera B CEKTp.
12. TlonydeHnue 6em0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomol u onsimol.
1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPaKeHUsI CBETOBOTO JIy4a OT yrila NajeHus.
2. UM3yueHue xapaKTepUCTHK U300paKeHUsI IPEIMETa B IUIOCKOM 3€pKaJie.
3. HccnenoBanue 3aBUCUMOCTH YTIJIa IPEJIOMJIEHUSI CBETOBOTO JIyda OT YIJIa MaJieHUs Ha TPaHuULIe
«BO31YyX—CTEKJIO».
[Tonyuenune n300pakeHHI C TOMOIIBIO COOMPAIOIIEH TUH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKON CHUJIBI COOMpArOIEi TNH3BL.
OnbITHI 110 Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
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KBanTOBBI€ SIBJICHUS.

Onbitel Pesepdopna m mmanerapHas mojaenb aroma. Mogens aroma bopa. HMcnyckanue u
norJyionieHue ceera atoMoM. KBautel. JIuneluaTeie ClIEKTPHI.

PannoaktuBHOCTH. Anbda, OeTa- u ramma-usnydenus. CtpoeHue atoMHOTro snapa. Hykimonnas
MOJI€Tb ATOMHOT O sJipa. M3oTonsl. PannoaxTuBHele npespaienus. [lepron nonypacnana aTOMHBIX sEp.

S nepHbie peakuuu. 3aKOHBI COXPAaHEHHs 3apPSA0BOr0 U MACCOBOTO YHCEI. DHEPTHUS CBSI3U ATOMHBIX
anep. CBsa3b Maccbl ¥ 3Hepruu. Peakiuu cuntesa u nenenus saaep. Mcrounuku s3neprun CosHua v 3BE31.

Snepnas sHepreruka. JleiicTBUs paiMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4eHUs U TOTJIOMICHHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CnekTtp Bomopoaa.

Hab6mronenue tpekoB B kamepe Bunbcona.

Pabora cuérurka HOHU3UPYIOUUX U3TYYECHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

ﬂaﬁopamopubw padomout u onvimol.

1. HaGmroeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: H3MEPEHUE OHHEPrMM 4YacTULBI IO TOPMO3HOMY IHyTu (1O

dhoTorpadusm).

3. HM3mepeHue paguoakTUBHOTO (poHa.

IHoBTOPHUTENBbHO-00001IAKOIINI MOYJIb.

[ToBTOPUTENBEHO-0000MIAOMUKA MOIYIb TpPEeJHA3HAYEH [JIs CHCTEMaTH3allud U O00O0OIIeHHS
IIPEIMETHOIO COJIEP)KaHUs M ONbITA JIEATENIbHOCTH, NPUOOPETEHHOrO NpPU H3YyYEHUM BCEro Kypca
¢bu3MKM, a Takke UIA MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 5K3aMEHy MO (U3HKe A
00yJaroImuxcs, BEBIOPAaBIINX 3TOT YU4EOHBIH MPEIMET.

[Ipu W3ydyeHUH AAHHOTO MOJYJS PEANM3yIOTCS U CHUCTEMAaTHU3UPYIOTCS BUIBI JESTEIBHOCTH, Ha
OCHOBE KOTOpBIX OO€cCneuMBaeTcs IJOCTHKEHHE IPEAMETHBIX M METalnpeIMETHBIX IUIAHUPYEMBIX
pe3yNnbTaToB 00yUYeHUs, POPMUPYETCSI €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOCHHE HayUYHBIX METOJIOB
WCCIICIOBAaHMS SIBJICHUI TIPUPOJIBI U TEXHHUKH, OBJIa/ICHUE YMEHUSMH OOBSICHATH (pu3nuecKue siBJICHUS,
MIPUMEHSS IOJyYEHHBIE 3HAaHUSI, pelIaTh 33JJa4M, B TOM YHCIIE KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMNIATBEHO AESATENBHOCTHBIM XapaKTep JAaHHOTO pas3felia Peain3yeTcsl 3a CYET TOro, 4YTO
oOyuaroluecs BHIMONHSIIOT 33/1aHNs, B KOTOPBIX UM MPEAaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI pacro3HaBaTb U HAYYHO OOBSICHATH (PM3MUYECKUE SIBICHUS B
OKpY>KaroIlel IPUPOJIE U TIOBCETHEBHOM KU3HH;

MCIOJIb30BaTh HAyYHbIE METOIbI UCCIIEOBAHMS (PU3NUECKUX SIBJICHUM, B TOM YHCIIE [Tl IPOBEPKU
TUIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4yHblE€ OCHOBBI HamOojee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPAKTHYECKOTO0 HCIOIb30BAHUS PA3JIMYHBIX HMCTOYHMKOB HSHEPIHMM Ha OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAHEHMSI BCEX N3BECTHBIX BUIOB SHEPTHUH.

Kaxnas u3 TeM AaHHOrO MOJYJS BKIIOYAET HKCIEPUMEHTATIbHOE HccieloBaHue 0000Iaonero
xapaktepa. Moaynb 3aBepiiaeTcs MPOBEICHHEM IUArHOCTUYECKOW M OIIEHOYHOM paboThl 3a Kypce
OCHOBHOT'0O 00111er0 00pa3oBaHuUs.

oukwNeE



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yuenune ¢u3MKM Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS HANpPABICHO Ha JOCTH)KEHUE

JIMYHOCTHBIX, METANPEIMETHBIX U NPEIMETHBIX 00pPa30BaTENIbHBIX PE3yIbTATOB.

B pesynbrare u3yueHust pU3MKM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHusi y oOydaromerocs

OyayT chopMUpPOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

- IPOsIBJICHNE UHTEPECA K KICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYECKOI HayKH;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(PHU3HKOB;

2) rpaskIaAHCKOI0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIEHUH OOIECTBEHHO 3HAYMMBIX M 3THYECKUX MPOOIIEM,
CBSI3aHHBIX C IIPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

- OCO3HaHME BaKHOCTU MOPAJIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

- BOCIIPUATHE ICTETUYECKUX KadecTB (pU3MuecKol HayKH: e€ TapMOHHYHOTO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HAHUE IEHHOCTH (hU3MYECKOW HAyKH KaK MOLIHOIO HMHCTPYMEHTa I03HAHWS MHpa, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIIAIONIEH KYJIbTYpPBI;

- pa3BUTHE HAY4YHOI JII0O03HATEILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON AEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHUE LIEHHOCTH 06€30IacHOro 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MUPE, Ba)KHOCTU
npaBuil OE30MacCHOTO TOBENEHHUS Ha TPAHCIOPTE, HAa JOpOrax, C JJIEKTPUYECKHM M TETUIOBBIM
000pyZI0BaHUEM B JOMAIIIHUX YCIOBUSAX;

- ¢()OpMUPOBAHHOCTH HaBBIKA pedICKCHH, IPU3HAHKE CBOETO IpaBa HAa OMIMOKY M TAaKOTO e IMpaBa y
JPYroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHUSA:

- aKTUBHOE y4acTue B PeLICHUH NIPAKTUYECKUX 3a]1a4 (B paMKaX ceMbU, 00pa3oBaTeIbHON OpraHu3aluy,
ropojia, Kpasl) TEXHOJOTMYECKOM M COLMalIbHOM HANpaBIEHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U
(bu3NYeCKUX 3HAHUH;

- UHTEpEC K MPAKTUYECKOMY H3YyUEHHUIO NMpodeccuid, CBA3aHHbBIX ¢ (UZUKOM;

7) IK0JI0THYECKOT0 BOCTIMTAHUSA

- OpUEHTAIMs Ha IPUMEHEeHNEe PU3NUYECKUX 3HaHUH JUIs pellIeHns 3a71a4 B 00JIaCTH OKpY Karolllel cpeapl,
IJTAHUPOBAHMS MOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IIOCJIEACTBUN I OKPY>KAIOIIEH CPEJIbI;

- OCO3HaHMeE INI00ATLHOTO XapaKkTepa IKOJIOTUYECKUX NMPOOIeM U IyTel UX peleHus;

8) aganTanuu K M3MEHAIOMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- MOTPeOHOCTh BO B3aUMOJICHCTBUU IpPU BBINOJIHEHUU HCCIEAOBAHUNM U TPOEKTOB (pu3muecKoi
HaNpaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JIPYTHX;

- TIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO NeSTEIbHOCTb;

- IOTPeOHOCTH B (POPMUPOBAHNH HOBBIX 3HaHUI1, B TOM uuciie GOpMyIupoBaTh UAEU, MOHATHUS, THIIOTE3bI
0 (pusmuecknx oObEKTaX U SBICHUSIX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEN B 00J1aCTH (PUBHKH;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpEMIJIEHUE aHAJIM3UPOBATh U BBISABIISTH B3aUMOCBS3H ITPUPO/IbI, 0OIIIECTBA U IKOHOMHKH, B TOM YHCIIE
C MCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OIICHKAa CBOMX JEHCTBHH € y4ETOM BIIMSHHUS Ha OKPYKAIOUIYIO CpPEdy, BO3MOXKHBIX TJI00aTbHBIX
MTOCJIEICTBH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHHsI mporpamMmel o (U3MKE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS Y
oOyuatoierocst 0yyT chopMHUpPOBAaHEI MeTaNlpeAMeTHBIE Pe3yJIbTAThI, BKIIOYAIOIIHE TT03HABATEIbHBIC



YHUBEpCaJbHbIE y4yeOHbIE JEUCTBHUS, KOMMYHHMKATHBHBIE YHHBEpCaJbHbIC YdeOHbIE IeHCTBUS,
pEryasTUBHbIC YHUBEpPCAJIbHbIE yUeOHbIE 1EHCTBHSL.

Ilo3HaBaTebHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornyeckue aeicTBHA:

® BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU O0BEKTOB (SBJICHUI);

® yCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCH(PUKALIMU, OCHOBAHUS [ 0000IIEHUS 1 CPAaBHEHUS;

® BBISIBJIATH 3aKOHOMEPHOCTH M MIPOTHBOPEUHS B pacCMaTpUBAEMbIX (DaKkTax, JaHHBIX M HAOIIOACHUSX,
OTHOCSIIMXCS K (PU3UUECKUM SIBIICHUSM;

® BBISIBJISATH IPUYMHHO-CJIC/ICTBEHHbIE CBSI3U MPU M3YYECHUH (DU3NYECKHX SBICHUN U MPOLECCOB, AeaTh
BBIBOJIbI C MCIOJIb30BAaHUEM JIEAYKTUBHBIX U MHIAYKTUBHBIX YMO3aKJIIOUEHUH, BBIABUTATh TUIIOTE3BI O
B3aUMOCBS35X (PU3NYECKUX BEJIUYUH;

® CAaMOCTOSITENIFHO BBIOMpATh CIIOCO0 pemieHust yueOHo! (u3nyeckoil 3agaun (CpaBHEHHE HECKOJIBKUX
BapUaHTOB peIIeHUs, BBIOOp Hambosiee MOAXOAALIETO C YYETOM CAMOCTOSTENBHO BBIJECIECHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1eiCTBUS:

® [ICI10JIb30BaTh BOIPOCHI KAK MCCIIEN0BATENbCKUI MHCTPYMEHT IIO3HAHMS,

® [IPOBOJIUTH 110 CAMOCTOSITENILHO COCTABJICHHOMY IUIaHy OIBIT, HECIOXKHBIM (PU3HMUECKUIl SKCTIEPUMEHT,
HeOoJIbII0e HCCIeJ0BAHNE (PU3UUECKOTO SBJICHHUS;

® OIICHMBATh Ha IPUMEHUMOCTD H JIOCTOBEPHOCTH HH(OPMAIIHIO, TIOTYYEHHYIO B XO/I€ HCCIIEIOBAHMUS WITH
9KCIEPUMEHTA;

® CaMOCTOATENIbHO (POPMYIMPOBATH OOOOIEHHS U BBIBO/IBI [10 pe3yJIbTaTaM NPOBEJEHHOTO HAOII0ACHNS,
OIbITA, UCCIIEI0BAHUS;

® [I[POrHO3UPOBATh BO3MOXHOE JalibHEiIee pa3BuTHE (PU3NYECKUX IPOLECCOB, a TAKXKE BbIJIBUraTh
HPENONI0KEHU 00 UX Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

® [IPUMEHATh PA3JIMYHbIE METObl, MHCTPYMEHTHI U 3aIlIPOChl MIPH MOUCKE M 0TOOpE MH(pOPMAIMU UIIH
JTAaHHBIX C Y4ETOM IpeJI0KEHHON yueOHO! pU3nuecKoil 3a1auu;

® aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMALIMIO PA3IUYHbIX BUAOB U (OpM
IpeJICTaBICHHUS;

® CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeACTaBlIEeHUS MHPOPMALUU U WILTIOCTPUPOBATH
pelaeMble 3a/1aui HECIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpadukoi 1 uX KOMOMHALIUAMU.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:

®B X0JIe 00CYXJIeHHs yueOHOro mMarepuaina, pe3yjabTaToB J1a0OpaTOpHbIX pabOT U MPOEKTOB 3aj]aBaThb
BOIPOCHI 10 CYIIECTBY 00CYXk/1aeMOi TE€MBbI U BbICKa3bIBaTh UJEH, HAIlEJICHHbIE HA peIlIeHHE 3a/1aul U
nojJepkaHue 0JaroXenaTeIbHOCTH OOILEHUS;

® COTIOCTAaBJIATh CBOM CYXJIECHUS C CYXJECHUSMH JPYTMX YYaCTHUKOB JHajora, 0OHapyXKUBaTh pa3indue
Y CXOZCTBO NO3UILIMIA;

® BEIPAYKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e IyOJIMYHO MPEIACTABIATh PE3YJIbTaThl BBIMOJIHEHHOTO (U3MUYECKOro OmblTa (IKCIEPUMEHTa,
UCCIIEIOBaHMs, TIPOCKTA);

® [IOHUMAaTh M MCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIAMBUAYAIbHON paOOTHI MPHU pELICHUH
KOHKPETHOU (pU3U9IeCcKOit poOIeMBI;

e [I[PUHMMATh LEIM COBMECTHOW JESITEIBbHOCTH, OPraHMU30BBIBATH JACUCTBUA MO €€ JOCTUKEHHIO:
pacrpenenaTb poyid, 00CYyKIaTh MPOLECCHl U Pe3yNbTaThl COBMECTHOM paboThl, 06001aTh MHEHHS
HECKOJIBKHX JTIOJIEH;

® BHIMOJIHATH CBOIO YacTh pabOThI, JOCTHrash KaueCTBEHHOTO pe3yjbTaTa 10 CBOEMY HAlpaBJICHUIO U
KOOPJAMHUPYsI CBOU AEUCTBUSI C APYTUMHU WIEHAMU KOMaH/IbI;

® OIICHMBATh KayecTBO CBOEro BKJIaJa B OOMMHA MPOAYKT MO KPHUTEPHUSAM, CaAMOCTOSITENIbHO
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuszaums:

® BEISIBIISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYAlHsIX, TPEOYIOMIMX JUIS pelIieHus] (PU3HUECKUX
3HAHUM;

® OPUEHTUPOBATHCA B PA3IMYHBIX MOAX0AAaX NIPUHATUS PELICHUH (MHIUBUAYAIbHOE, IPUHSATUE PEIICHHUS
B TPYIIIe, IPUHATUE PEIICHUNA IPYIIION);

® CAMOCTOSITEJIFHO COCTaBIISITh QJTOPUTM pEUICHUS (PU3MUECKOW 3a/laud WM IJIaHA WCCIIEHOBAHUS C
y4€TOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH IpejasiaraeMble
BAPUAHTBI PELICHUN;

e f1e51aTh BHIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYAllUU U IIpeylaraTh IJ1aH €€ H3MEHEHNUS;

® O0BSCHATh MPUYUHBI JOCTHKEHUS (HEHOCTHXKEHHUS) Ppe3yJbTaTOB JEATEIbHOCTH, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTD (B TOM YHCIIE B XOJ] BBITOJHEHUS (PU3NYECKOTO HCCIIETOBAHUS
WM TIPOEKTa) HA OCHOBE HOBBIX OOCTOATEIHCTB, M3MEHUBIINXCS CUTYAIlHi, YCTAHOBIEHHBIX OMIMOOK,
BO3HMKIIUX TPYIHOCTEH;

® OLIEHUBAaTh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBUSIM;

® CTaBUTH ce0sl HA MECTO JIPYrOro YeJIoBeKa B XOJ€ CIopa WM AUCKYCCUHU Ha HAYYHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYroro;

® [IPU3HABATH CBOE MPABO HA OIIMOKY NMPH PEIICHNH (PU3NYESCKHX 33]]a4 W B yTBEP)KACHUAX HA HAYYHBIC
TEMBI U TaKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIbTATbBI

K xoniy o6ydyenust B 7 Kjacce rpeMeTHbIE pe3yIbTaThl HA 0230BOM yPOBHE JOJKHBI OTPAXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® CIIOJIb30BaTh MOHATHUSA: (PU3MUECKUE U XUMHUUYECKUE SBJICHUS, HAOII0IeHUEe, SKCIIEPUMEHT, MOJIEIb,
TUIIOTE3a, €IUHMIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHHS BeIIeCTBa
(TBEpmoe, KUAKOE, Ta3000pa3HOE), MEXaHUYECKOE JBHXKEHHUE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSMOJUHEIHOE), TPaeKTOpHs, paBHOJCHCTBYIOMmAas cuia, nedopmanus (yrnpyras, miacTH4eckas),
HEBECOMOCTh, COOOIIAIOITNECS COCY/IBI;

e paznuuarh sABJICHUS (IU(Py3us, TEIUIOBOE JBUKEHHUE YACTHUI[ BELECTBA, PAaBHOMEPHOE JABHMKEHHE,
HEPAaBHOMEPHOE JIBW)KEHUE, WHEPLHUSA, B3aUMOJEHCTBUE TEJ, PAaBHOBECHUE TBEPABIX Tel C
3aKperIEHHON OCBhIO BpalleHMs, MepeAayda JaBiIeHHs] TBEPIbIMHU TeJaMH, KMJIKOCTSIMHU U Ta3aMu,
aTMoc(epHOe NaBJieHUE, MJaBaHUE TeJ, MPEeBpallleHHs] MEXaHUYeCKOl SHepruu) 1o OMMCAHUI0 HUX
XapaKTEepHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

® pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBJICHUH B OKPYXKAIOIIEM MHpE, B TOM YHUCIIE
¢dbusnueckre SBICHHS B MPUPOAC: MPUMEPHI IBWKEHHUS C Pa3IHMUYHBIMH CKOPOCTSMHU B KMBOW U
HEXHUBOW MPHUPO/E, AEMCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBJICHUS
Ha JKUBOM OpraHu3M, IUIaBaHHE PbIO, phIYary B TeJe YeJIO0BEKa, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO, BbIIETIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SBICHMUIA;

® ONUCHIBATh M3YYEHHBIC CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, UCHOIb3Ys (U3NUYECKHUE BEIUUUHBI
(Macca, 00bEM, TUIOTHOCTH BEILIECTBA, BpPEMs, IyTh, CKOPOCTb, CPEAHSAS CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSKECTH, BEC Tela, Cujia TpeHus, AaBlieHue (TBEPJOro Tema, )KUIKOCTH, ra3a), BhITAIKUBAIOLIA
cujla, MexaHudeckass paboTa, MOIIHOCTb, IJIEYO CHIIBI, MOMEHT CHJIbL, KO3()(UIIMEHT MOJIEe3HOrO
NEHCTBUST MEXaHU3MOB, KMHETHUYECKas W MOTEHUHUalbHAs SHEPrus), MpH ONMUCAHHHM MPaBUIBHO
TPAaKTOBaTh (PU3UUYECKUN CMBICI MCIIOJIb3YEMbIX BEIMYMH, UX O003HAYEHUS U €TUHHIIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJbI, CBSI3BIBAIOLIUE JIAHHYIO (U3WYECKYI0 BEJIWYUHY C JApPYTUMU
BEJTMYUHAMU, CTPOUTH Ipa)UKu H3y4EeHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIINYMH;

® XapaKTepHu30BaTh CBOWCTBA TeJl, (PU3MUECKHE SIBICHUS U MPOLECCHI, UCIOIB3YS MPAaBUIIA CIOKEHHS
cun (BIOJb OJHOM TpsiMoit), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumena, MpaBWIO PaBHOBECHUS



peruara (670Ka), «30J0TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAHEHHUS MEXAaHWYECKOW dHEPIHH, MpU
3TOM J]aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aHCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;
OOBSICHATH (PU3UYECKHE SIBICHUS, MTPOILIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIui
MPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIATh MPUUYUHHO-CIC/ICTBEHHBIC CBS3H, CTPOUTH
00BsCHEHHE U3 1—2 JTOTUYECKHUX II1aroB ¢ ONOPOH Ha 1—2 N3yYEHHBIX CBONCTBA (DU3UYCCKUX SIBJICHUH,
(U3MUYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemiate pacuéTHble 3ajauyud B 1—2 JeHCTBUS, HUCHOJB3Ys 3aKOHBI U (OPMYIIbI, CBS3bIBAIOIINE
¢u3nyuecKkue BENMYMHBI: HAa OCHOBE aHalu3a YCJIOBHs 3aJladd 3alliChIBaTh KpPATKOE YCIIOBUE,
MOJICTABIATh (DU3MUECKHE BEIWYMHBI B (DOPMYIBI U MPOBOIUTH PACUYETHI, HAXOJUTHh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE ISl PEIlIeHUs 3a]]a4, OLIEHUBATh PEATUCTUYHOCTh MOMy4YeHHOU (hr3ruecKkoi
BEJINYUHBI;

pacrno3HaBaTh NpooIeMbl, KOTOPbIE MOKHO PEIIUTH MPU MOMOUIN (U3NYECKUX METO/I0B, B OMHCAHUN
MCCIIETIOBaHUS BBIJCNIATH IPOBEPSAEMOE MIPEINONIOKEeHNE (TUTIOTE3Y), pa3IniaTh U HHTEPIIPETUPOBATD
MOJTYYEHHBIN pe3ysIbTaT, HaXOJUTh OMIMOKH B XO/I€ ONBITA, JIeJaTh BBIBOJIBI IO €T0 pe3yJIbTaTaM;
MPOBOAUTH OMbBITHI MO HAOMIOACHUIO (U3MYECKUX SBJICHUH WU (PU3HMYECKHX CBOWCTB Te:
(dbopMyIMpoBaTh MPOBEPSEMbIC MPEANOIOKCHHS, COOMpPaTh YCTAHOBKY W3 MPEJIOKEHHOTO
000pyIOBaHUs, 3aMIUCHIBATH XO/I OIBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJTHSATE TIPSIMBIE U3MEPECHUSI PACCTOSHUS, BDEMEHH, MaCChI TeJa, 00bEMa, CHIIBI M TEMITEPATyPhI C
HCIOJIb30BAHNEM aHAJIOTOBBIX M IU(POBBIX MPHOOPOB, 3AMMCHIBATEH IMOKA3aHUS MPUOOPOB C YIETOM
3a/ITaHHOW a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTDH UCCIICOBAHKUE 3aBUCUMOCTH OJTHOM (PU3UUECKON BETUUYHHBI OT APYTOM C UCTIOIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTU IMYTH PaBHOMEPHO JBWXKYIIETOCS TeJa OT BPEMEHH JIBHXKCHHS
Tena, CWIbl TPEHUS CKOJBXKEHHS OT Beca Tela, KadyecTBa OOpabOTKM MOBEPXHOCTEH Ten H
HE3aBUCHUMOCTH CHJIbI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHMSI TEJI, CUJIbl YIPYTOCTH OT YAJIMHEHUS
MIPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tella U OT IUIOTHOCTHU >KUIKOCTH,
e€ He3aBUCHUMOCTH OT IJIOTHOCTH T€JIa, OT TNIYOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUH IJIABAHUS
TeJ, yCJIOBHM paBHOBECHUS phluara 1 0JIOKOB), y4aCTBOBAThH B INTAHUPOBAHUHU Y4€OHOTO UCCIIEOBAHMUS,
coOMpaTh YCTAaHOBKY W BBINIOJNHATh W3MEPCHHS, CIICAys MPEAIOKEHHOMY IUIaHy, (DUKCHpPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BUJC MPEUIOKEHHBIX TaOIUIl U
rpaduKoOB, J€IaTh BBIBOJIBI 0 PE3YJIbTaTaM HCCIICIOBAHNS,

MPOBOANTh KOCBEHHBIE H3MEpeHHs] (DU3MUECKUX BENWYMH (TUIOTHOCTh BEIIECTBA >KUIKOCTH U
TBEPJOTO TeNa, CUIIA TPEHUSI CKOJIBKEHMSI, TABICHHE BO3/1yXa, BHITAIKMBAIOIAS CUia, IEUCTBYIOMIAs
Ha TOTPYKEHHOE B XKHUIKOCTh TENO, KOI(DPHUIIMEHT IMOJIE3HOTO NECUCTBHUS MPOCTHIX MEXAHHU3MOB),
clenys MPeAIOKeHHON MHCTPYKIIMH: TMPU BHIMOJHEHUHM U3MEPEHUN COOMpPATh SKCIIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIYMCIIATH 3HAYCHUE NCKOMOU BEJIMUUHBI;

cOOTIOAATh MpaBUiIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1a00paTOPHBIM 000PYIOBAHHEM;
yKa3bIBaTh TMPHUHIMIBI JCHCTBHS TPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIONINECs] COCYAbl, O0apoOMeTp, pblvar, MOJBIKHBIM U HEMOJABIKHBIN OJIOK,
HAaKJIOHHAS MJI0OCKOCTh;

XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS U3YUSHHBIX TPHUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOH Ha
WX omnucaHus (B TOM 4YHCJE: TOIIIMITHUKH, YCTPOHCTBO BOJOMPOBOJA, THIIPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMED, MOPITHEBON HACOC, APEOMETP), UCTIOIB3YS 3HAHUS O CBOMCTBaX (M3MUECKUX
SIBJICHUW ¥ HEOOXOAUMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJUTE TPUMEPHI (HAXOAUTh HWH(GOPMAIUI0 O MpUMEpax) MPAKTHIECKOTO HCIIOIb30BAHMS
(¢bu3MUecKUX 3HAHWA B MOBCEIHEBHOW >KM3HU ISl oOecrieueHus: 0e30MacHOCTH TpU OOpallieHuu C
npuobopaMi W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHsI 3J0POBbS M COOJIOJCHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

OCYIIECTBIATH OTOOpP HMCTOYHMKOB HH(opMarmu B WHTEepHETe B COOTBETCTBUU C 3a/JaHHBIM
MMOMCKOBBIM 3aITPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUM M TTyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICTISITH MH(GOPMAITUIO, KOTOPAs SIBJISIETCS TPOTUBOPEUNBOM U MOXKET OBITH HEJOCTOBEPHONA;
WCIIOIh30BaTh TP BBIMOJTHEHUU YUEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO JIUTEPATYPy (HU3UIECKOTO
CoJepKaHUs, CIpPaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHEeT, BlajeTh MNpuEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIHH U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;



® co37aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHBIC W YCTHBIE COOOIICHHS HAa OCHOBE 2—3 MCTOYHHKOB
uHpopManun (HU3NYECKOTO COJACPXKAaHUSA, B TOM YHUCIE MyOIMYHO JenaTh KpaTKue COOOLICHHS O
pe3yabTaTax MPOEKTOB WIN y4EOHBIX UCCIEI0BaHUM, TPU 3TOM IPaMOTHO HMCIIOJIb30BaTh U3y4E€HHBIN
MOHATUIHBIN anmapaT Kypca (PU3MKH, COITPOBOKAATH BBICTYIUICHUE MPE3EHTALINCH;
® [IpU BBHINOJIHEHUH Y4YEOHBIX NMPOEKTOB U MCCIEJOBAHUN paclpenesTh O0sS3aHHOCTH B TpyIIe B
COOTBETCTBHUHM C ITOCTABJICHHBIMM 3aJjauaMHM, CJIEAUTh 3a BHINOJIHEHUEM IUIaHa JeHCTBUH, aleKBaTHO
OLIEHUBATh COOCTBEHHBIH BKJIQJA B JCATEIBHOCTb TPYNIbI, BBICTPAWBAaTh KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, YUUTHIBASI MHEHHE OKPYKAIOIIHX.
K xoH1y o0yuenus: B 8 kiiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI OTPAKATh

C(OPMHUPOBAHHOCTD Y O0YUAIOIUXCS YMEHUI:

® CIIOJIb30BaTh ITIOHATHS: Macca U pa3Mepbl MOJEKYN, TEILUIOBOE IBUXKECHHE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHMS BEIECTBA, KPHUCTAIMYECKHE W aMop(dHble Tena, HACHILEHHBIH U
HEHACBILLCHHBIH Nap, BIAXKHOCTb BO3/lyXa, TEMIIEpaTypa, BHYTPEHHsISI SHEPIUs, TEIUIOBON JBUTraTeb,
3JIEMEHTAPHBIN AIEKTPUUECKUH 3apsijl, JIEKTPUUECKOE MOJIE, IPOBOIHUKU U TUAIEKTPUKH, IOCTOSHHBIN
JIEKTPUUECKUI TOK, MarHUTHOE T10JIE;

e pa3nyaTh SBICHUA (TEILUIOBOE PACIIMPEHHME U C)KaTUE, TEIUIOIepenaya, TEIUIOBOE PAaBHOBECHE,
CMauyuBaHMWe, KalWUISPHbIE SBJICHUS, MCIApPEHUE, KOHJECHCAlUs, IUIAaBIEHUE, KpUCTAJUIM3alus
(oTBepreBaHME), KHUIEHHME, Temonepeaaya (TEIUIONPOBOJHOCTh, KOHBEKIUS, H3JIyuy€HUE),
3JIEKTPHU3ALMS TeJ, B3aUMOCHCTBUE 3apsi/iOB, AEHCTBHS AJIEKTPUUYECKOIO TOKa, KOPOTKOE 3aMbIKaHUE,
B3alMO/ICIICTBIE MAarHUTOB, J€WCTBUE MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsI
UHIYKIMS) 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE
(du3nyecKoe SIBICHUE;

® pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUYECKUX SIBICHUH B OKPYXAIOIIEM MHpE, B TOM YHCIE
¢du3nyeckue ABICHHUS B MPUPOJE: NOBEPXHOCTHOE HATSHKEHUE U KalWJUIAPHbIE SIBICHUS B IPUPOJE,
KpUCTAJIIBI B MpHUpoae, uznydenue CoiiHIa, 3aMep3aHue BOJOEMOB, MOpPCKHUE Opu3bl, oOpa3zoBaHME
pOCBI, TyMaHa, MHesl, CHeTa, 3JIEKTpUYeCKUe IBIECHUs B aTMOC(epe, SIEKTPUYECTBO )KUBBIX OPraHU3MOB,
MarHuTHOE mnosie 3eMiH, Apeld MoIroCcoB, pojib MATHUTHOIO IOJIS Ul XKM3HU Ha 3emiie, MOJSpHOe
CHUSIHME, IIPU 3TOM IIEPEBOANUTH MPAKTUUECKYIO 3a/1a4y B yU€OHYIO, BBIJEIAThH CYILIECTBEHHbIE CBOMCTBA
(mpu3HaKy) PU3NYECKUX SIBIICHU;

® ONUCHIBATh M3YYECHHBbIE CBOMCTBA Tel U (U3UUECKUE SBICHMS, MCIOJB3Ys (PU3NYECKHE BEIMUYMHBI
(TemmnepaTypa, BHYTPEHHSS SHEpPIrHsl, KOJIMYECTBO TEIMJIOTHI, YyJeJbHAas TEIJIOEMKOCTh BEIEeCTBa,
yleNnbHasl TEIUIOTA IUIABJICHUS, yAelbHas TEIJIOoTa NapooOpa3oBaHMs, yAelbHAas TEIUIOTA CTOPaHMs
TOTIIINBA, KO3()(HDUIIMEHT MOJIE3HOT0 AEUCTBHS TEIJIOBOIM MaIllMHbl, OTHOCUTENIbHAs BIQXKHOCTb BO3/1yXa,
AIIEKTPUYECKUIN 3apsj, CHJIa TOKa, 3JEKTPUUECKOE HANpsKEHUE, COMPOTHUBIIEHUE IPOBOIHMKA,
yJlelIbHOE COIPOTHBIIEHUE BEIIECTBA, pabOTa M MOIIHOCTb 3JIEKTPUYECKOrO TOKA), MPU OMHMCAHUH
MPAaBWIBHO TPAKTOBaTh (PU3WYECKUIl CMBICI HCIOJIb3YEMBIX BEIMYMH, OOO3HAUEHUS U EIUHUIIBI
(bu3nUecKrX BEIUYNH, HAXOAUTh (POPMYJIBI, CBSI3bIBAIOLIHE JaHHYIO (U3UUECKYIO BEIUUUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;

® XapaKTepu30BaTh CBOIMCTBA Tel, (pU3HUECKUE SIBICHUS U MPOLECCHI, UCTIONb3Yysl OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM TEOpUM CTPOCHMs BEIIEeCTBAa, MPHUHLUI CYNEepHO3ULUU Moied (Ha
Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHMs 3apsia, 3akoH OMa Juid ydacTKa LenH, 3akoH JDkoymsa—
JleH1a, 3aKOH COXpaHEeHHUs SHEPTUHU, IPU STOM JIaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIIHCHIBATD
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

® O0BACHATh (PU3NYECKHUE TPOLECCHl M CBOWCTBA Teld, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIHi
IIPAKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BBIBIATH IPUYMHHOCIEACTBEHHBIE CBSA3H, CTPOUTH
00BsicHeHHE U3 1—2 JOrMYecKux LIaroB ¢ ONopoi Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUH,
(U3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacy€THbE 3a7aud B 2-3 JEHCTBUSA, HCHOJIb3Ys 3aKOHBI U (OPMYJBI, CBS3BIBAIOIINE
¢du3nyecKue BeIHMUMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33/1a4H 3aIllMChIBaTh KPATKOE YCIOBUE, BBIABIIATD
HE/IOCTAaTOK JaHHBIX JJIsl PELICHUs 3aJaud, BHIOMpPATh 3aKOHBI U (HOPMyJIbl, HEOOXOAUMBIE Ui €€
pellieHusi, MPOBOAUTH pacué€Thl M CpPAaBHUBATH IOJIyYEHHOE 3HAU€HHE (PU3UUYECKONW BEIUYMHBI C
W3BECTHBIMU JIaHHBIMY;



® pacro3HaBaTh NMpPOOJIEMbl, KOTOPBIE MOYKHO PEIIUTh MPU MOMOIIU (PU3MUYECKHX METOIOB, UCHOJIb3Ys
OTIHMCaHKE UCCIIEIOBAHUS, BBIICISATH IPOBEPAEMOE MTPEI0I0KEHNE, OLIEHUBATD IPABHILHOCTh OPSIIKA
IPOBE/ICHUS UCCIIEJ0BAHUS, JIe/IaTh BBIBOJIBI,

® [IPOBOJIUTH OMNBITHl O HAOMIONCHUIO (U3NYECKUX SBICHUNH WM (U3NYECKUX CBOWMCTB Tel
(KanmWJUIpHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3/AyXa OT ero o0béma, Temreparypbl, CKOPOCTH
nporecca OCThIBAaHMS M HarpeBaHus INpPU H3IYyYEHMHM OT LBeTa H3Iydarolei (moriouaromeil)
MOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOABI OT TEMIEPATYpPbl )KUJIKOCTU U TUIOUIAIU €€ TTOBEPXHOCTH,
NIEKTpU3alMs Tel M B3aUMOACHUCTBUE DSJIEKTPUYECKUX 3apsiOB, B3aMMOACHUCTBUE IOCTOSHHBIX
MarHuTOB, BU3yaJIH3alls MarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB, JCHCTBUS MAarHUTHOTO MOJIS HA
IPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABHUIATENS MOCTOSIHHOTO TOKA):
dopMynHupoBaTh TPOBEPSEMBIC IPEANONOXKEHHs, COOMpPAaTh YCTAaHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OIIMCHIBATh XO/] OIbITA U (POPMYIHPOBATH BBIBObI;

® BHITIOJIHATh TPSMbIE M3MEPEHHUSI TEMIIepaTypbl, OTHOCUTEIHHON BIAXXHOCTH BO3JyXa, CHJIBI TOKA,
HAINpPsDKEHUS C UCIOIb30BAHNEM aHAJIOTOBBIX MPHOOPOB M IATYUKOB (PU3MUECKUX BETTMYNH, CPAaBHUBATH
pe3yibTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHON a0COJIIOTHON MOIPEIIHOCTH;

® [IPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOW (PU3MUYECKON BETMUYUHBI OT IPYTOH C HCIIOJIb30BaHHEM
HPSMBIX U3MEPEHUH (3aBUCUMOCTb COITPOTUBIIEHUS IPOBOIHUKA OT €TI0 JUTMHBIL, IJIOLAIU TOEPEYHOr0
CEUeHHsI U YJeIbHOTO COMTPOTHBIICHUS BEUIECTBA MPOBOJHHUKA, CHIIBI TOKA, HIIYIIETO Yepe3 MPOBOIHHK,
OT HAIPSDKEHUS Ha MPOBOJHUKE, MCCIEI0BAaHUE IOCIEA0BATEIbHOIO U MapaJUIeIbHOIO COeIMHEHUN
IIPOBOJTHUKOB): TUTAHUPOBATh MCCIIEOBAHUE, COOUPATh YCTAHOBKY M BBINOJIHATH U3MEPEHHUS, CIEIys
IPEUIOKEHHOMY IJIaHy, (UKCUpPOBAaTh pe3yJabTaTbl MOJTYYEHHOW 3aBUCHUMOCTU B BMJE TaOnMIl U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YIbTaTaM HCCIICJOBAHUS;

® [IPOBOJIUTh KOCBEHHBIE HW3MEpEHUS (UINUECKUX BeMUYMH (yAeNbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHUBIIEHUE MPOBOAHUKA, pabOTa U MOILIHOCTh JIEKTPUUYECKOI0 TOKA): IJIAHUPOBATh U3MEpPEHMs,
coOMpaTh SKCIEPUMEHTATIBHYIO YCTAaHOBKY, CIEIysd NpPEAJIOKEHHOW HHCTPYKIHMH, W BBIYHACIATH
3HA4YEHUE BEJIMYMHBI;

e COOIIIOIaTh MPaBHUJIa TEXHUKH O€30MacHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PYIOBAHHEM;

® XapaKTepU30BaTh MPUHLIUIIBI JCHCTBUS U3YUYEHHBIX TPHOOPOB M TEXHUIECKUX YCTPOUCTB C OMOPO Ha
UX OMHCaHUs (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB, THTPOMETp, IMapoBasi TypOWHA, aMIIepMETp,
BOJIETMETpP, CUETUYMK AIIEKTPHUUECKOW PHEPIUH, JIEKTPOOCBETUTENbHBIE NMPUOOPBI, HarpeBaTelIbHbIE
AIIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUECKHUE TPEAOXPAHUTENH, dJICKTPOMArHHT, JIEKTPOIBUTATEND
MOCTOSIHHOTO TOKA), HCHOJb3ysd 3HAHHUA O CBOWCTBaX (PU3MUECKUX SBICHUA U HEOoOXOAUMBIE
¢uznyecKkrue 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOICTBA M H3MEpHUTENbHblE NPUOOPHI MO CXeMaM H
CXEMaTHYHBIM PUCYHKaM (PKHJKOCTHBIH TEPMOMETpP, TEPMOC, ICUXPOMETP, TMIPOMETp, JBUTATEINb
BHYTPEHHETO CTrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBl JJIEKTPHYECKUX IIerell ¢
MOCJIEI0BATEIbHBIM U MapajlyieIbHBIM COCTUHEHHUEM 3JIEMEHTOB, pa3iindasl YCIOBHbIE 00O3HAaYeHHUs
AJIEMEHTOB JIEKTPUYECKUX LIETIEH;

® [IPUBOAUTH NpUMEPHl (HAXOAUTh HMHGMOPMAIMIO O TNpUMEpax) MNPAKTUYECKOIO HCIIOJIb30BAHUS
(¢u3nUecKux 3HAHUM B MOBCEJHEBHOM XHU3HM A oOecrieyeHHs Oe30IMacHOCTH NpU OOpalleHHH ¢
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3J0POBbSI W COONIONEHUS HOPM
HKOJIOTHYECKOT0 MOBEIEHHS B OKPYKAIOLIEH CPELE;

® OCYIIIECTBIIATH MOUCK WH(pOpMAHK (PU3UIECKOTO cofepkaHus B VIHTepHETe, HA OCHOBE MMEIOIINXCS
3HAHUH ¥ TyTEM CpaBHEHUS JTOTIOJIHUTEIHFHBIX ICTOYHUKOB BBIIEIATH HH()OPMAIIHIO, KOTOPAs SIBIISETCS
POTHBOPEYMBON HIIM MOXKET ObITh HEJOCTOBEPHOIA;

® ICTIOJIH30BATh MPH BHIMOJIHEHUH yYeOHBIX 3aaHU HAYYHO-TIONMYJSIPHYIO JIUTEPATYPY (PHU3UIECKOTO
COJepXKaHHUs, CIpPaBOYHBIE MaTepuanbl, pecypchl ceTd VIHTepHeT, BHaaeTh NpuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(POPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NMUCHMEHHBbIE M KpaTKHWE YCTHBIE cOOOLIeHHs, 0000mas uHGOpMalu U3
HECKOJIbKUX UCTOYHHUKOB (PU3HUECKOTO CO/IEPKAHUS, B TOM YHCJIIE ITYyOJIMYHO MPEACTABIATH PE3yIbTaThl
MPOSKTHON MJIM MCCIIETOBATEIBCKON JIEATEIBHOCTH, MIPH ATOM I'PaMOTHO HCIIONB30BaTh M3YYEHHBIN
NOHATHUIHBIN annapaT Kypca (U3MKH, COPOBOXKAATh BHICTYIUIEHUE MTPE3CHTALIUEH;



®IIpU BBINOJHEHUH Y4YEOHBIX INPOEKTOB W HCCIEIOBaHUN (DU3MYECKHX MPOILECCOB paclpelesiTh
00513aHHOCTH B IPYIIIE B COOTBETCTBUH C TIOCTABIIEHHBIMH 33/1a4aMH, CJICIAUTH 32 BHITIOJHEHUEM IIJIaHA
NeHCTBUI M KOPPEKTHPOBATH €T0, I€KBATHO OLICHUBATh COOCTBEHHBIN BKJIAJ] B ICATEIHOCTD IPYIIIIHI,
BBICTPAaWBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, MPOSIBIISS TOTOBHOCTH pa3pemaTh KOH(IUKTHI.

K koHIy 00ydeHus B 9 kiacce npeiMeTHbIE Pe3ybTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpaXKaThb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® IICII0JIB30BATh IOHATHS: CHCTEMa OTCU€Ta, MaTepUalbHas TOYKA, TPACKTOPHUsA, OTHOCUTEIBHOCTb
MEXaHUYECKOro JBMKEHUs, Aedopmanus (yrnpyras, IUIacTHUECKas), TPEHUE, LIEHTPOCTPEMUTEIIBHOE
YCKOpEHHE, HEBECOMOCTh M TEPErpy3KH, LEHTP TSHKECTH, a0CONIOTHO TBEPAOE TEJO, HEHTP TSHKECTH
TBEPJOrO TeJla, paBHOBECHE, MEXaHMUYECKHE KojeOaHWs U BOJIHBI, 3BYK, MH(pa3ByK M YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIA 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAJIbHO30PKOCTD,
CHEKTpbl MCIyCKaHUS W IMOIJIOIIEeHUs, anbda, OeTa- M TraMMa-U3Iy4yeHHs, H30TOIBI, sepHas
JHEPreTHKa;

® pa3JINYaTh SBJIECHUS (PAaBHOMEPHOE U HEPABHOMEPHOE IPSIMOJIMHEHHOE JBM)KEHUE, PABHOYCKOPEHHOE
IOPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE NaJieHUe Tell, PABHOMEPHOE [BM)KEHUE IO OKPYXHOCTH,
B3aUMOJICHCTBUE TEJ, PEAaKTUBHOE JIBU)KEHHE, KoJeOaTelbHOE [BIDKCHHE (3aTyXamoliue u
BBIHY)KJICHHbIE KOJI€OAHHUs), PE30HAHC, BOJHOBOE JABMKEHHE, OTPaXXEHHWE 3BYKa, NPAMOJIMHEHHOE
pacIpoCTpaHEHUE, OTPAKEHHE W IPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPaKCHUE CBETa,
pasiiokeHue Oeloro cBera B CHEKTP U CIIOKEHHE CIEKTPaJbHBIX LIBETOB, JHCIEPCHUS CBETa,
€CTECTBEHHAsl paJO0AKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOT0 CIEKTPA U3JIyUy€HHUs1) IO ONTUCAHUIO X
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOe SIBICHUE;

® pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (DM3MYECKHUX SIBJICHUH B OKpYXKAIOMIEM MHUpE (B TOM 4HCIE
¢usnueckue SBICHUS B IPUPOJE: NPUIMBBI U OTJIMBBI, JABM)KEHUE IUTaHeT COJNHEYHOM CHUCTEMB,
PEaKTUBHOE [BIKCHUE JXUBBIX OpPraHM3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMM, 3E€MIIETPSCEHUE,
ceificMMuYecKHe BOJIHBI, I[yHaMHU, 3XO, L[BETa TeJl, ONTHUYECKUE SIBJICHUS B MPUPOJE, OMOIOTHYECKOE
JeicTBue  BUAMMOrO,  yiAbTpaUOJIETOBOTO U  PEHTICHOBCKOTO  M3Jy4EHHUH, €CTEeCTBEHHBIH
paZMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4d, PaJMOAKTHBHOE H3IyUYeHHE NPUPOJHBIX MHUHEPAJIOB,
JeicTBUE PaJMOAKTUBHBIX U3TyYE€HUI Ha OPraHU3M 4eJOBEKa), IPU 3TOM MEPEBOAUTDH MPAKTHYECKYIO
3a/1a4y B y4eOHYIO, BbIIEIATh CYIIECTBEHHbIE CBOWCTBA (PU3HAKHN) (PU3NUECKUX SBICHMIA;

® ONUCHIBATh M3YYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBICHHS, MCIONB3Ys (PU3NYECKHE BEIUUYHMHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTh Tejla NMPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, TIepeMEIICHHE,
IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CHJIA YHPYTOCTH, CHUJa TSKECTH, YCKOpEHHE CBOOOJHOTO
NaJIeHUsI, BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHnYecKasi padoTa U MOIIIHOCTh, OTEHIIMAIbHAS
JHEPrUs TeNa, MOJHATOrO HaJ IMOBEPXHOCTBIO 3E€MIIM, IOTEHLHUANIbHAs 3HEPrUs CKATON IPYKUHBI,
KMHETUYecKasi SHEPIUsl, MOJIHAas MEXaHUYecKas SHEprus, Iepruo/ U yacToTa KojieOaHHUH, JUIMHA BOJIHBI,
TPOMKOCTB 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, IIOKA3aTEJb MIPEIOMIICHUS CPEbI), IPU ONHUCAHUU
MPAaBWIBHO TPAKTOBaThb (PU3WYECKUIl CMBICI HCIOJB3YEMBIX BEIMYUH, OOO3HAUEHUS U €IUHUIIBI
(bu3nUecKrX BEIUYMH, HAXOAUTh (POPMYJIBI, CBSI3bIBAIOIIHE JaHHYIO (U3UUECKYIO BETUUUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH;

® XapaKTepu30BaTh CBOICTBA Tel, (PU3NYECKHE SBICHHUS U IPOLECCHI, UCHOIb3Ysd 3aKOH COXPaHEHHS
JHEPIUH, 3aKOH BCEMUPHOTO TATOTEHHs, NPUHLUII CYNEPIO3ZULIUN CUJ, IPUHLUI OTHOCUTEIBHOCTU
I"asnnnes, 3akoHpl HpI0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKECHMS U IIPEJIIOMIICHUS CBETA,
3aKOHBI COXPAaHEHMS 3aps0BOrO M MAacCOBOIO YHUCEN IIPU SAECPHBIX pEeakLMsX, IPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCBHIBATH €r0 MaTEMaTHUECKOE BBIPAKEHUE;

® 00BACHATH (PU3MUECKHE TPOLECCHl M CBOMCTBAa Teld, B TOM YHUCIE M B KOHTEKCTE CHUTYaIlHi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh MPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BsicCHEHHE U3 2—3 JOrMYECKHUX LIaroB ¢ OMOPOW Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUH,
(U3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

e pemiaTh pacuéTHbIe 3aJa4yd (ONMUPAOIIMEcs Ha CHUCTeMy M3 2—3 ypaBHEHHUM), HCIONb3ys 3aKOHBI U
dbopMyIibl, cBsI3bIBaIOLIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaJW3a YCJIOBUS 3ajjaud 3alHChIBAThH
KpaTKoe yCJIOBHUE, BBIBIIATH HEAOCTAIOLINE UM U30bITOUHBIE JJaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOIUMBIE [UIsl PELICHHs, MPOBOAUTH PAacu€Thl M OLEHUBATh PEATMCTUYHOCTH MOJY4YEHHOTO
3Ha4YeHUs (PU3NYECKOI BETMUNHBL;



® pacro3HaBaTh MPOOJIEMbl, KOTOPBIE MOXHO PEIIUTh MPU MOMOIIU (HU3MYECKHX METOAOB, UCIOIb3Ys
OTHCaHKE UCCIIEIOBAHUS, BBIJICISATH IPOBEPSEMOE MPEAIION0KEHHE, OLICHUBATh MPABUIIBHOCTD MOPSAKA
MIPOBEJICHUS HCCIEA0BaHNUs, AeaTh BbIBObI, MHTEPIPETUPOBATH PE3YIbTaThl HAOIIOIEHUH 1 ONBITOB;

® [IPOBOJIUTH ONBITHI IO HAOIIOACHUIO (DU3NUYECKUX SIBICHUH WM (U3NYECKUX CBOWCTB Tel (M3ydeHHE
BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpaHEHUS DSHEPruH, 3aBHCUMOCTh TEpHOJa KojeOaHWi
MPYKUHHOTO MasTHUKAa OT MAacChl Irpy3a U KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTb OT aMILIUTY/IbI
MaJIbIX KoJIeOaHUH, MPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, PAa3JIOKEHUE Oenoro CBETa B CIEKTD,
U3Y4YEeHHE CBOMCTB M300paK€HUSI B IUIOCKOM 3€pKajieé U CBOWCTB HM300pakeHUs IpeaAMeTa B
coOuparoniel TuH3e, HaOI0ICHHE CIUIONIHBIX U JTMHEWYAThIX CHEKTPOB U3IY4YEHHS): CAMOCTOSTEIHLHO
coOuparh yCTaHOBKY U3 U30BITOYHOIO HaOOpa 000pyI0BaHUs, OIIMCHIBAThH X0/ OIIbITA U €0 PE3YyJIbTAThl,
(GhopMyITUPOBATh BBIBOJIBI;

® [I[POBOJUTH MPU HEOOXOAMMOCTH CEPUI0 TMPSAMBIX HU3MEPEHHM, ONpenenss cpelHee 3HaueHUe
n3MepsieMoi BeTMIHUHBI ((POKYCHOE pacCTOsTHUE COOMPAFOIIEH JIMH3BI), 000CHOBBIBATh BHIOODP criocoba
U3MepeHUs (U3MEPUTENBHOIO Ipubopa);

® [[POBOJIUTH HCCJIEIOBAaHUE 3aBUCHUMOCTEH (HU3MUECKHX BEJIMYUH C MCIOJIb30BAHUEM MPSMBIX
U3MEpeHuil (3aBUCHUMOCTH IyTH OT BPEMEHHM NpPU PAaBHOYCKOPEHHOM JBM)KCHUHM O€3 HavyalbHOU
CKOPOCTH, TMepHoja KoieOaHHl MaTeMaTHYeCKOro MasTHHUKA OT JJUHBI HUTH, 3aBUCUMOCTU yrja
OTpaKEHHsI CBETa OT yIJla MAJACHUS W yIJla OPEJIOMJICHHS OT yIvia TMaACHHUs): TUIAHHUPOBATh
WCCJIEIOBAHHE, CaMOCTOSITEIbHO COOUpAaTh YCTaHOBKY, (HUKCUPOBATh pe3yJabTaThl MOTYyUYEHHOM
3aBHCUMOCTH (PM3UYECKUX BEJIMYMH B BHJE TaONUIl M TpadUKOB, JENaTh BBIBOJABI 10 pE3yJIbTaTaM
UCCJICJIOBAHUS,

® [IPOBOJINTH KOCBEHHBIC M3MEpPEHHsI (PU3MUECKUX BENWYHH (CPEAHSS CKOPOCTh M YCKOPEHHUE Teja MpH
PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHUE CBOOOIHOTO MaACHUS, )KECTKOCTh MPYKUHBL, KOAPPHUIIHEHT
TPEHHsI CKOJIBXKECHHs, MeXaHHueckas paboTa M MOIMHOCTh, YacToTa M TMEpHoJ KoseOaHuil
MaTeMaTHYECKOTO U MPYKHHHOTO MasTHUKOB, ONTHYECKAast CHJIa COOUPAFOIIEH JTMH3BI, paJIMOAKTHBHBIH
¢doH): MIaHUPOBATh U3MEPEHUS, COOMPATh YKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS,
ClIeAysl IPEeIOKEHHOW MHCTPYKIIMH, BEIYUCIISATh 3HAYCHNE BEITMUMHBI U aHAJTH3UPOBATh MOTY4YEHHBIC
pPe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHHUIA;

® COOTIOIaTh MpaBUiIa TEXHUKU 0€30IMaCHOCTH ITpH paboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHEM;

® Pa3IM4YaTh OCHOBHBIC MPU3HAKU W3YUEHHBIX (PU3UUECKUX MOJEINeii: MaTepHalibHasl TOYKa, aOCOIIIOTHO
TBEPJI0€ TEJI0, TOUCHHBIH NICTOUHUK CBETA, JTyY, TOHKAs JIMH3a, TUIAHETapHAast MOJIEITh aTOMa, HYKJIOHHAS
MO/JIeNIb aTOMHOT O $171pa;

® XapaKTepU30BaTh MPUHIUIIBI JCHCTBUS U3YUYEHHBIX TPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH Ha
UX OmMHCaHUs (B TOM YHWCIE: CHUIAOMETP, NATUYUKU TOJOKEHHS, PACCTOSHUS M YCKOPEHHS, pakeTa,
9XO0JIOT, OYKH, MEPUCKOI, (hoToammapar, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOIN, O3UMETpP, KaMmepa
Bunbscona), ucnonb3ys 3HaHUS O CBOWCTBAaX (U3WYECKUX SIBICHUH W HEoOXoauMmble (hU3HUECKHE
3aKOHOMEPHOCTH;

® CTIOJIH30BATh CXEMBI U CXEMaTHYHBIE PUCYHKH M3YYEHHBIX TEXHHUECKUX YCTPOHCTB, H3MEPUTEIHHBIX
nprOOPOB M TEXHOJIOTWYECKHUX MPOIECCOB MPH PEIICHUH y4eOHO-TIPAKTHYECKUX 3a/1a4, ONTHYECKHE
CXEMBI JJIs1 IOCTPOEHUS N300paKEHUH B INIOCKOM 3epKajie U COOMpAroLIe JIUH3E;

® IPUBOANTH TpUMEpPHl (HAXOIUTh HH(MOPMAIMIO O TpPUMEpax) MNPAKTUYECKOTO HCIIOIb30BAHUS
(Gu3nUecKUX 3HAHWA B MOBCETHEBHON XH3HH s oOecrieueHHss Oe30MacHOCTH TpU OOpameHun ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COONIONEHHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKaIOIICH Cpee;

® OCYILECTBIISATh TOUCK HWHGpopManuu (U3NYECKOro cojepkaHusi B MHTepHeTe, CaMOCTOSTENBHO
GopMymHpys TIOMCKOBBIM 3ampoC, HAXOAWUTh IIYTH OIPENEICHUS JOCTOBEPHOCTH TOJTYYCHHOU
UH(pOpPMAaILIMK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTTOJTHUTEIbHBIX UCTOYHUKOB,;

® IICTIOJIb30BATh NPH BBIMOJIHEHUH y4YeOHBIX 3aJlaHUi Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy (U3UUECKOTO
CONepKaHWs, CIpPaBOYHBIE MaTepHanbl, pecypchl ceTd VIHTepHET, BiaAeTh NpUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(POPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® c03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHNS HA OCHOBE WH(POPMAIIMU U3 HECKOJIBKUX
HUCTOYHUKOB (U3UYECKOTO COJCPKAHUS, MyOIMYHO TPEACTABIATh PE3yJIbTaThl TPOCKTHOW HIIH
UCCIIE/IOBATEIbCKON JIEATENIbHOCTH, MPU 3TOM TPaMOTHO HCIOJIBb30BaTh HM3YYEHHBIM MOHATHHHBINA



amnmapar M3y4yaeMmoro pasaena (U3MKM U CONPOBOXAATh BBICTYIUICHHE IpE3CHTAlMeH ¢ ydu&ToM
0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUME

7 KJIACC
Ne HaumeHnoBaHue pa3/aesioB U TeM Korecrso qaiz):HT onnrbte | TIbaxTiaecke JuiekTpoHHbIE (UG POBHbIE)
n/n NMPOrpaMMbI Bcero pa 60pr1 piFﬁOTbl oOpa3oBaTe/ibHbIE pecypchl
Paznen 1. ®usnka u e€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpPa
1.1 ®dusuka - HayKa o IpUPOAe 2 https://m.edsoo.ru/Z1V7L302N
1.2 OuU3nYeCKre BETUYNHBI 2 1 https://m.edsoo.ru/KSVOT6K4K
1.3 EcTtecTBeHHOHAY4YHBIN METO] TO3HAHUS 2 1 https://m.edsoo.ru/UOY1E8T7R
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeeHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTBa 1 https://m.edsoo.ru/W1D9YOC7F
22 JBIOKCHHE H B3AHMOAICHCTBHE HaCTHLL 2 1 https://m.edsoo.ru/A9I9P8S6R
BEIIECTBA
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 https://m.edsoo.ru/Q6E9JOE6G
Uroro no pazneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
3.1 MexaHn4ecKkoe JIBHKEHHUE https://m.edsoo.ru/S8§Y6FS5F71
3.2 WNueprus, Macca, TUIOTHOCTh 1 https://m.edsoo.ru/C3I1I8B7U3M
3.3 Cuna. Bugp! cun 14 1 2 https://m.edsoo.ru/QOM2I0R3Q
Hroro no pazneny 21
Pasznea 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEl U ra3oB
4.1 Jlasierue, Ilepenatia 1aBICHHs TBEPABIMH 3 https://m.edsoo.ru/X9P8I2M7R
TeJlaMU, YKUJAKOCTIMHU U Ta3aMu
4.2 JlaBneHue XUIKOCTH 5 https://m.edsoo.ru/Z9F3WOR9Z
4.3 ATMocdepHOe aBIeHHe 6 https://m.edsoo.ru/Q8S1E3W1Q
4.4 ilf;‘)’f:gﬁo’mﬂ“ocm 11 rasa Ha HorpysKertoe 7 2 3 https:/m.edsoo.r/XIN1QITIK
Hroro no pazneny 21
Paznen 5. PaboTra u MOIIHOCTB. JHEpPIrUs
5.1 ‘ PaboTa 1 MomHOCTh 3 1 https://m.edsoo.ru/Q5A4L.8MEW




5.2 [IpocThie MeXaHU3MBI 5 1 https://m.edsoo.ru/P3HETOGSW
5.3 Mexanuyeckasi SHEpPTus 4 1 https://m.edsoo.ru/KOPSFOMSI
Uroro no pazneny 12
PesepBHOE Bpems 3 https://m.edsoo.ru/V1S2D2X6R
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne n/n NpOrpamMmbl Bcero ;(;);:Tp;:ﬂbﬂme ;I%z:::;mecxne o0pa3oBaTejibHbIE PeCypPChI
Paznen 1. TensioBble siBJIeHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/FSE6H2V 1R
1.2 TemoBele mpoLEecch 21 1 5 https://m.edsoo.ru/F712M902V
Uroro no pazneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MArHUTHbBIE SIBJIEHUS
2.1 BHeKTqueCKH? 3apAbL. 3APKCHHEIC TeA 7 1 https://m.edsoo.ru/B7Y8RIASA
1 UX B3aUMOJICHCTBHE
2.2 [ToCcTOSIHHBIN IEKTPUUECKUIN TOK 20 2 7 https://m.edsoo.ru/O5S3Y2NOJ
2.3 MarsuTHsbIC SIBICHUS 6 1 1.5 https://m.edsoo.ru/V2V6P6T3S
2.4 DNeKTpOMarHuTHasi MHAYKLIHS 4 https://m.edsoo.ru/V7C3B4P8F
Utoro no pazneny 37
PesepBHOE Bpems 3 https://m.edsoo.ru/C8J6U6B7I
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIACC

Ne Kosun4yecTBo 4acoB deKkTpoHHbIE (LM (POBbLIE)
HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl
n/n Bcero Koutpoabubie  Ipakrnueckme  00pa3soBaTe/bHbIE PeCypChI
padoTsI padoTsI
Pa3zpen 1. Mexannueckue siBJIeHUS
1.1 MexaHnuecKoe TBUKEHUE U CITIOCOOBI €r0 OMUCAHUS 10 1 https://m.edsoo.ru/T8L.SV2H4Q
1.2 B3aumopeiictBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPaHEHUsI 10 3 https://m.edsoo.ru/TOI6K2G3M
Uroro no pazneny 40
Pa3pen 2. Mexann4yeckue Ko0Je0aHUA M BOJHBI
2.1 MexaHnyeckue KojieoaHus 7 3 https://m.edsoo.ru/R914YOM6Z
2.2 MexaHuuyeckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/I9K8UINSM
Wroro no pazneny 15
Pa3nes 3. DjieKTpOMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI
3.1 DNEeKTPOMArHUTHOE T0JI€ U SJICKTPOMArHUTHBIC BOJTHBI 6 2 https://m.edsoo.ru/E309B1Z2L
Hroro no paszneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUA
4.1 3aKOHBI pacIpoOCTPaHEHUS CBETA 6 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/Z8D1B7TOV
4.3 Pa3noxxenue 6emoro cBera B CIEKTP 3 2 https://m.edsoo.ru/Z9X0C2NOL
Wtoro no pazneny 15
Pasznea S. KBaHnToBbI€ sIBJICHUS
5.1 Hcnyckanne v norionieHrue CBETa aroMOM 4 1 https://m.edsoo.ru/R6V4J7V8S
5.2 Crtpoenue aTOMHOTO sijipa 6 1 https://m.edsoo.ru/L3IEOT6R2Q
5.3 S nepHble peakuuu 7 1 1 https://m.edsoo.ru/Q4D3Z0R7M
Hroro no pasneny 17
Paspnen 6. IloBTOpuTE1bHO-00001IAI01IHI MOAYIb
6.1 [ToBTOpenue u 06o0IEeHNEe conepKaHus Kypca GU3UKA 9 ) https://m.edsoo.ru/O7SOZ6M3I
3a 7-9 knacc
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




INIOYPOYHOE IIJTAHUPOBAHHUE

7 KJACC

Ne Koan4yecTBo 4acoB aTa DJIeKTPOHHBIE HH(PPOBLIE
Tema ypoka A P unpp

n/n Bcero | Kontpoabubie Ilpakruueckme H3Y4YeHHsI 00pa3oBaTesibHbIe pecypChl

padoThI padoThI

duzuka — A .

1 vBHia = Hayka O HpUPOAC. AABJCHHA PUPOJLT 1 https://m.eds00.ru/DOCSD7TOT
dusnueckue sIBICHUSA
MexaHn4decKue, TEILIOBLIE, DIIEKTPUUECKIE

2 ’ ’ p : 1 hitps:/m.eds00.ru/D403V3CAE
MarHUTHBIE, CBETOBBIC, 3BYKOBHIC SIBJICHUS

3 ®u3nyecKue BEIIMUYUHBI U UX U3MEPEHUE 1 https://m.edsoo.ru/ASLSF2X3M
VYpok-uccienosanue "M3mepenue remneparypsl Ipu

4 MTOMOIIH KUJKOCTHOTO TEPMOMETPA U JaTUMKa 1 1 https://m.edsoo.ru/X5Y7T7W7L
TeMneparypbl"
Kak ¢usuka u apyrue eCTeCTBEHHBIC HAYKU U3YYalOT
npupony. EcrecTBeHHOHAYYHBINH METOI TO3HAHUSL.

5 LPHpody YHHBIH METO 1 https://m.eds00.ru/S4G5ZTW4R
Ornucanmne GU3NIECKUX SIBICHUH C TOMOIIBIO
MoJeen
Ypok-uccnenosanue "[IpoBepka runoTessr:

G AIPHOCTD TOJIETA AU, MYMIEHHOTO 1 1 https://m.eds00.ru/G5G3K2T6F
TOPU30HTAIILHO, TeM O0JIbIlIe, YeM OO0JIbIlle BHICOTA
nmycka"

7 Crtpoenue BemiecTBa. OMBITHI, TOKA3BIBAIONINE 1 https:/m.edsoo.rt/WOUTW3M3Y
JTUCKPETHOE CTPOCHHE BEIIECTBA

8 JIB>KeHME YacCTHI] BEIIECTBA 1 https://m.edsoo.ru/F6Y6C1WOU

Kk-ucciaenoBanue «OIBITHI 10 HAOI HU

g  Ypox-mccrenosanue «O 0 HabroACHMI0 1 1 https://m.edso0.ru/ESM4S0P3I
TEIIOBOTO PACIIHPEHUS T'a30B»

10  ArperaTHble COCTOSIHUS BElleCTBa 1 https://m.edsoo.ru/J7TMI9P7CS5R
B3aumocBsI3b MeX1y CBOWCTBaMH BEIIECTB B PA3HBIX
arperaTHeIX COCTOSIHUAX U UX

1 AP 1 https://m.edsoo.ru/W5H7U3F9Q
ATOMHOMOJIEKYJISIPHBIM cTpoeHrueM. OCOOEHHOCTH
arperaTHhIX COCTOSTHUH BOJIBI
M .P

Jp | VCXQHUHUCCKOC JIBIDKCHHE. FABHOMEPHOC 1 1 https://m.edsoo.ru/R7JOL1Y2Z
HEPaBHOMEPHOE JIBIKCHUE

13 Ckopoctb. EnuHuie! ckopoctu 1 https://m.edsoo.ru/R4J1R8COD




14  Pacyer myTu U BpEeMEHU JBHKEHUS https://m.edsoo.ru/NOZ2K8U7M

15 Nuepuus. 3akoH uHepuuu. BzaumoielicTBre Tei Kak https://m.edsoo.r/A3L5S3LAX
MPUYMHA U3MEHEHUSI CKOPOCTH JABUKEHUS TEI

16 ITnotHoCTh BemecTBa. PacueT Maccel B 00beEMa TeIa https://m.edsoo.ru/V6Z9Y SB6W
10 €r0 IIOTHOCTH

17 Ha‘.60paTopHasI pabora «OrnpezenieHue MI0THOCTH https:/m.edso0o.r/STGSLSPOD
TBEPIOTO TEJIaY

18 | Pemenue 3amau no teme "IlmoTHOCTE BemecTna' https://m.edsoo.ru/M310L.OM4V

19 Cuta KaK XapaKTEepUCTHKA B3aUMOICUCTBUS TEII. https:/m.edsoo.ra/J7TIMOSSL
Cwiia ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3ydenue 3aBUCUMOCTH

20 | pactsokeHHs (IedopMaIum) MPyKUHBI OT https://m.edsoo.ru/USG2K4X2X
MIPUIIOKEHHOHN CHITB»

21  SIBneuwne taroreHus. Cuia TSKECTH https://m.edsoo.ru/V9K3R1J4C

2 CBsi3b MEXY CHJION TSXKECTH I:I' MAacCCOM Tela. ]"Bec https://m.edsoo.ru/LAI6S5C6B
tena. Pemenne 3aga4d mo teme "Cuita TSHKECTH

73 Cwuiia TsbkecTd Ha Apyrux miaHetax. Gusundeckue https:/m.edsoo.ruw/J3P1JOR6G
XapaKTePUCTUKU TUIaHET

24 | U3mepenue cui. JluHaMmoMeTp https://m.edsoo.ru/H6B5Z7S7H

25 | Bec tena. HeBecomocTh https://m.edsoo.ru/T1A7G9TOW

0 | CHOMCHHE JBYX CHI, HANDABICHHEIX 110 OZHOH https:/m.eds00.ru/M7B5G5Q1S
npsiMoil. PaBHOAEMCTBYIOIIAs CHIT

27 | Pewenue 3amay no teme "PaBHojelcTByrOmas cui'” https://m.edso0o.ru/S9S0A2G8G

73 TpeHue CKoIbXEeHHs U TpeHue MoKosi. Tpenue B https://m.edsoo.ru/Y 5Z2X9TOD
MIPUPOJIE U TEXHUKE
JlaGopaTtopHnast pabota «3yueHne 3aBUCUMOCTH

29 | cuibl TPEHUS CKOJIBKEHUSI OT CHUJIbI IABJICHUS U https://m.edsoo.ru/S405T2N21
XapakTepa CONMPUKACAIOIIUXCS TTIOBEPXHOCTEM

30 PCU.ICHI/ICu 3ajlat Ha 9HpeHeHeHHe https://m.edsoo.ru/S8X3Z8ESN
PaBHOCHCTBYIOIIECH CHIIBI
Pemenne 3agau mo temaMm: «Bec Tenay,

31  «I'paduyeckoe nzodpaxeHue cumy, «CHUiby, https://m.eds0o.ru/K9T0Z801J

«PaBHOAEUCTBYIOMIAs CHUID)




KonTtponbHast padbora no Temam: «MexaHudeckoe

32 | gBmkeHUe», «Macca, IOTHOCTEY, «Bec Temay, https://m.edsoo.ru/U4Y0Y4M9Z
«['padmueckoe nzobpaxenue cuiny, «Cumb»

33 Jasnenne. CriocoObl yMEHBIIICHUS U YBEITHUCHUS https://m.edsoo.ruw/PSF1P3P1A
JTABJICHUS

34 I[aBiICHI/Ie ra3za. 3aBUCUMOCTbD JaBJICHUS ra3a OT https:/m.edsoo.ru/J50503A7S
00BEMa, TeMIepaTypbl

35  L1epefiaua IaBneHus TEEPIIMH TEIAMH, https://m.edsoo.ru/SSMA4ISI6V
SKUIKOCTSIMU U rasaMu. 3axkoH Ilackais

36 | AMABICHHE B KIAKOCTH U rase, BHIBAHHOC https://m.eds00.ru/P9T7UIIOW
NEHCTBUEM CUJIBI TAKECTH

37 Pemenue 3amay no teme «JlaBieHue B )KUIKOCTH U https://m.edsoo.ra/P3ZATTX2H
rase. 3akoH [lackansy

38  Coobmaromuecs: Cocyabl https://m.edsoo.ru/D1L8KS5Z1E

39 | I'mapaBnuyeckuii mpecc https://m.edsoo.ru/Q8I3FIN2H

40 | ManowMmertpsl. [TopiiHeBO#H KUJIKOCTHBIN HACOC https://m.edsoo.ru/Y2FO9OW6NOE
AtMmocdepa 3emiu. [IpudnHbI CyIIeCTBOBAHUS

41 BO3YIITHOW 000104YKH 3eMiIH. 3aBUCUMOCTh https://m.eds0o.ru/TSXAE4RIR
aTMOC(EepHOT0 TaBJICHHS OT BBICOTHI HAJ[ YPOBHEM
Mopsi

42 Bec Bo3nyxa. ATMochepHOe 1aBieHue https://m.edsoo.ru/V6JOG1DOV

43 N3mepenue armocdepnoro gasnenus. Onpit https:/m.edsoo.rw/G3I5F2U 1A
Toppuyennu

44 3aBUCHUMOCTB aTMOC(HEpPHOTO JaBICHHS OT BBICOTHI https:/m.edsoo.ru/A3S9JSMOP
HaJ[ ypOBHEM MOPS

45 bapometp-anepona. AtmochepHoe 1aBieHne Ha https://m.eds0o.ru/W5O2H6F5V
pa3IMYHBIX BBICOTaX

46 @ Pemenwue 3amad mo teme "ATtMmochepHoe naBieHue" https://m.edsoo.ru/HSHOV1T3P

47 JleiicTBHE KUAKOCTH U Ta3a Ha IOTPYKEHHOE B HUX https://m.edsoo.ru/E2P8Y 7147
TEN0. ApXUMeI0Ba CHia
JlaGopaTtopHnas pabota «OnpeneneHue

48  BBITAJKMUBAIOLIEH CUIIBI, ACHCTBYIONICH Ha TEO, https://m.edso0.ru/X6V4Q6P8Z

IMOIrpy>XCHHOC B JKUAKOCTb»




JlaboparopHas pabota o reme «ccnenoBanue

49 | 3aBHCHUMOCTH Beca Tella B BOJIE OT 00bEMa 1 https://m.edsoo.ru/S2I0KONSP
MOTPY>KEHHOMU B KUJKOCTh YacTH TeJla»

50 | IlnaBaHue Ten https://m.edsoo.ru/P2K8CO06X
JlaGopaTtophas pabora "KoHcTpynpoBaHue

51 | apeomeTrpa WM KOHCTPYHPOBAHUE JIOJKU U 1 https://m.edsoo.ru/C4R5T8Y2V
onpezaeneHue e€ rpy30noabEMHOCTH"
Pemienue 3amgau no remam: «llinaBanue cynos.

52 | BosayxomnaBanuey, «/laBienue TBepabIX Te, https://m.edsoo.ru/A9D2Q8A3H
JKHIKOCTEN U Ta30B)

53 | Mexanudeckas pabora https://m.edsoo.ru/C2M3D5Y4L.

54  MomHocTh. EAMHUIIBI MOIITHOCTH https://m.edsoo.ru/HEYIKOX2T

55 Y POK-HCCIC/OBARME "PacuCT MOIHOCTH, 1 https://m.eds00.ru/T7GOJTWSI
pa3BUBAaeMOM MpHU MOIBEME T10 JIECTHUIIE

56 [Ipocthie Mexanu3Msbl. Priuar. PaBHOBecue cui Ha https://m.eds0o.ru/B3UITSM3K
pbluare
KontponbHas padota o Teme «/laBieHne TBepIbIX

57 | Ttenm, )KUAKOCTEH U ra3oB» / Beepoccuiickas https://m.edsoo.ru/ROTOHON1C
poBepoyHas pabora
PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme

58 | «/laBieHue TBEPABIX TN, )KUJIKOCTEH U Ta30By / https://m.edsoo.ru/W1TOB1B8U
Bceepoccuiickas mpoBepouHasi paboTa
Poruaru B Texnuke, ObITY U nipupoje. Jlaboparopnas

59 | paborta «VccrnenoBanue yCIOBHI paBHOBECHS 0.5 https://m.edsoo.ru/RSK100H9K
pbIyara»

60 Pemienue 3agau no teme «YciaoBusi paBHOBECHUS https://m.edsoo.rw/L5G502K80
phIuaray
Koad¢uimenT nonesHoro neicTBusl MEXaHU3Ma.

61  JlabGopatopnas pabora «13mepenue KII1]] 0.5 https://m.edsoo.ru/J4K776]21
HAKJIOHHOM TJIOCKOCTH

62  Pemenwne 3agau no teme "Pabdora, momrHocts, KIT/" https://m.edsoo.ru/Z8Y8DOL2Y

63 Mexanunueckast sHeprusi. Kunernueckas u https://m.eds0o.ru/PAVA0409T
MOTEHIIMaIbHAas SHEPTus

64 | 3akoH COXpaHEHUs MEXaHWYECKOH IHEPruun https://m.edsoo.ru/LON7TODIC




VYPOK-3KCIIEPUMEHT 10 TeMe "DKCIepUMEHTATIbHOE
ornpezesieHue U3MEHEHUS! KWHETHYECKON U

65 N 1 1 https://m.edsoo.ru/Y6G409K7U
MOTEHIIMATBLHOM SHEPTHH MPU CKATHIBAHUM TeJIa O
HAKJIOHHOM IJIOCKOCTH"
66 KoHnTtposnbHas pabora o teme «PaboTa 1 MOIIHOCTS. 1 https:/m.edsoo.ru/P2Z7PAGAN
OHeprus»
67 '}"e3epBHHH ypok. PaboTa ¢ "TeKCTaMI/I 10 TEME 1 https:/m.edsoo.ru/J4Y TWARAZ
MexaHnunueckoe OBIKEHUE
63 'I')€3epBHBII/I ypok. Pabota ¢ TCK'('JTaMI/I 10 TEME | https-//m.edsoo.rw/ASZ2G6YOM
Pabota. MomHoCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 12




8 KVIACC

Ne KounyecTBO 4acoB Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka

n/n Bcero Kontpoabusie Ilpaktuueckne H3Y4YeHHsI 00pa3oBaTejbHbIE PeCYPCHI

padoTsI padoTsI

1 OcHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOM 1 https:/m.edsoo.ru/I1 L6W5X0Z
TEOPHUH U UX OTIBITHBIE MOATBEPIKIACHUS

2 Macca u pa3Mep aTOMOB ¥ MOJICKYJT 1 https://m.edsoo.ru/P7F61.4R6L.

3 Monenu TBEP/IOTO, HKHUIKOTO U ra3zoo0pa3Horo 1 https:/m.eds0o.rw/NOT7D1S1F
COCTOSIHM BeIllecTBa
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U

4 ra3000pa3HOro COCTOSTHUM BEIIECTBA HA OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
MOJIOKEHUN MOJICKYIISIPHO-KUHETHUECKON TEOpUH

5 Kpucranamieckue u amopdHsbie Teaa 1 https://m.edsoo.ru/H6W20Q8VSD

6 CmauuBaHue ¥ KanuuIsIpHOCTh. [loBepxHOCTHOE 1 https://m.edsoo.ru/M209B3R 1L
HaTSKCHHE

7 TemoBoe pacmupeHue u cxaTmue 1 https://m.edsoo.ru/J7TIT5C3B

3 Temneparypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTHIO 1 https://m.edsoo.ru/COPAB3B3E
TETJIOBOTO ABUKEHUS YaCTHI]

9 BHYTpeHHﬂjI sHeprusi. CnocoOb! H3MEHEHUS 1 https://m.edsoo.ru/F1S701S9X
BHYTPEHHEH YHEPruun

10 | Bupasl Teronepeaadu 1 https://m.edsoo.ru/R8EOOE4G2J
Ypok-koupepenius "IIpakTryueckoe UCMoiIb30BaHNE

11 | TenjoBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B IIEJISIX 1 1 https://m.edsoo.ru/ROD8O9IV0OQ
sHeprocOepexxeHus"

12 | KonudecTBO TEIUIOTHI. Y AeIbHAS TETUIOEMKOCTh 1 https://m.edsoo.ru/F6M7F7K8S

13 VYpaBHeHHe TeroBoro 6ananca. TemnooOMeH u 1 https://m.edsoo.r/ETRIC6G1O
TEIUTOBOE PaBHOBECHE
JlabopaTtopHas pabota "VccinenoBanue siBICHUS

14  temmooOMeHa NP CMEUTUBAHUU XOJIOJHON U 1 1 https://m.edsoo.ru/Q8RIC6H2R
ropstaeit Boanl"
Pacuer xonm4ecTBa TETIIOTHI, HEOOXOIUMOTO TSI

15  nHarpeBaHus Teja U BBIACIAEMOTO UM IIPU 1 https://m.edsoo.ru/X8H6J1WOY

OXJIAXKJACHHUHU




Jlaboparopuas pabota "Onpenenenue yaenbHON

16 8 https://m.edsoo.ru/H4V7Q308C
TEIJIOEMKOCTH BEIIEeCTBA

17  Oneprus Tomnusa. Y esibHas TEIUIOTA CTOPAHUS https://m.edsoo.ru/M8MSZ4K6B

18 [InaBneHne u oTBEpAEBaHNE KPUCTAININYECKUX TEIL. https://m.edsoo.ru/D3W3A402I
VY aenbHas TEIIOTA MJIABJICHUS

jo  Jlabopatopuas padora "Onpexenenue yaeLHoM https://m.edsoo.ru/G8POHOX 5B
TEIUIOTHI IJIaBJICHUS JIbJA

20  IlapoobGpa3oBanue u KoHaeHcalus. Mcrnapenue https://m.edsoo.ru/V4YOX8O3H
Kunienue. Y nenpHas Temiora mapooOpa3oBaHus v

21  KOHJeHcauuu. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS https://m.edsoo.ru/I6GMSB7X7T
0T aTMoc(epHOTO JTaBICHUS

2 ?JIEDKHOCTI) BO3/yXa. Ha60pan)pHaa pabora . hitps-//m.edsoo.r/NOGEHSC2D

Omnpenenenre OTHOCUTENBHOMN BIKHOCTH BO3yXa

73 Pemenue 3ana4 Ha onpe/eneHre BIaKHOCTH https://m.edsoo.rw/DOJSGAKSH
BO31yXa

o4 [IpunHumns! paboTel TemaoBbix aBurareneil. [laposas https://m.edsoo.ru/J7B1B5ESE
TypOuHa. /[Burarens BHyTPEHHETO CrOpaHus

75 KIIJI rermoBoro JlBI/IiaTeJ'ISI. TenioBwle ABUTATEIN U https://m.edso0o.ru/SSAGKTFIE
3alllUTa OKPYKAIOMIEH cpe/ibl

26 3aKOH COXpaHEHUs U NMPEBPAILCHHS YHEPTUU B https:/m.edsoo.rw/ION7C7DTI
TEIUIOBBIX ITpoLieccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

27 | "Temnnossle siBeHUs. MI3MeHEHNE arperaTHbIX https://m.edsoo.ru/F2Z3K2F2D
COCTOSIHMI BemiecTBa"

73 KonTponbhas pabota no teme TeerOBLIe $IBJ'I'?HI/I$I. https://m.edsoo.ru/EOI6W3U2P
N3meHeHune arperaTHeIX COCTOSIHHMM BellecTBa

29 Dnektpusanus Ten. [[Ba posia aneKTpUIecKux https://m.edsoo.ru/U7V ITOVIZ
3apsI0B

30 VYpok-uccnenoBanue BH‘G‘DKTpI/BaL{I/IH TeJ UHIYKITHEH https:/m.eds0o.rw/L.9VOYSNOC
Y TIPU CONTPUKOCHOBEHHUH

31  BsaumopelicTBue 3apsikKeHHbIX Tel. 3akoH Kynona https://m.edsoo.ru/H2R1J1U60
Dnektpuueckoe nose. HanpsixxeHHOCTh

32 supekTpuyeckoro noss. [IpuHuun cynepno3unuu https://m.edsoo.ru/Z5Q3S3UOK

JIEKTPUYECKUX MOJIEN




Hocurenu snexkTpudeckux 3apsaoB. DJIeMEHTApHbIN

33 https://m.edsoo.ru/X6 W509K0K
3apsg. CTpoeHue aroma

34 [TpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHUS https://m.edsoo.ru/) |FARTNAF
AIEKTPUUECKOTO 3apsiaa

35 Pemenue 3a1a4 Ha MpUMEHEHHE CBOICTB https:/m.cdsoo.ru/IAOSNSX00
AIEKTPUUYECKUX 3apsI0B

36 DNEeKTPUYECKUM TOK, YCIIOBUSI €TO CYIIECTBOBAHUS. https:/m.edsoo.ru/OTTTYAIOJ
HcTOYHUKH 3IEKTPUYECKOTO TOKa

37  JleicTBUSI DJIIEKTPUUYECKOTO TOKA https://m.edsoo.ru/N6K2P6Q3U

38 VYpoxk-uccienosanue "Jleicteue BJIGK"pr/I‘IeCKOFO 1 https://m.edsoo.rw/T1K3VIX2Y
T0JI HA IPOBOJIHUKH U JUDIIEKTPUKU

39  DnekTpuYecKHil TOK B METaJlJIaX, )KUJIKOCTSAX U ra3ax https://m.edsoo.ru/N4C3B6K8W

40 | DnekTpudyeckas Ienb U €€ COCTaBHbIE YacTH https://m.edsoo.ru/PSG1AOWSN

A1 Cuna toka. JlaGopaTopHas '1':)a60Ta N3mepenue u 05 https:/m.cdsoo.ru/W5X5Z8PIK
pEeryaupoBaHue CHIIBI TOKA
DnexTpuueckoe HanpshkeHue. Bonbtmerp.

42  JlabopatopHas pabora "U3mepenue u 0.5 https://m.edsoo.ru/G5Z6P6UOH
peryJIMpoBaHue HanpspKeHus "

43 CornpoTuBieHe MPOBOAHUKA. Y A€IBHOE https:/m.edsoo.r/E3Z8S7027
COTIPOTHUBIICHNE BEIIECTBA
JlabopaTopHas pabota "3aBUCUMOCTh

44  OTIEKTPUYECKOrO CONPOTHBIICHUS NPOBOJHNKA OT €TI0 1 https://m.edsoo.r/P7S2L 1 M2M
JUTHHBI, TUIOIIAU TIOTIEPEYHOTO CEUCHHS U
Martepuana"

45 3aBUCHUMOCTD CUJIBI TOKA OT HampsbKeHHs. 3akoH Oma https://m.eds0o.ru/D8I5GTO5S
JUTSL y9acTKa 1enn
JlabopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH

46  CTVIBE TORA, HAYHLETO AEPES PESHETop, OF 1 https://m.eds0o.ru/R7AS5GOISN
COTIPOTHUBIICHUS PE3UCTOPA M HAPSKCHUS HA
pe3uctope"

47 [TocnenoBarensHOE M MApaICIIBHOE COSTMHEHUS https:/m.cdsoo.ru/A7O8YSP7B

IIPOBOAHHUKOB




48

49

50

51

JlaGopatopnas pabota "IIpoBepka npaBuia
CIIOYKECHUS HAPSDKEHUH NPH TTOCIIeI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopnas pabora "IIpoBepka mpaBuia s
CHJIBI TOKA IIPU MApAUICIIEHOM COCTMHEHUH
pe3uctopos”

Pemenne 3aau Ha npumMeHeHue 3akoHa Oma Juis
Pa3IMYHOTO COEAMHEHHSI TPOBOIHUKOB

PaboTa 1 MOUTHOCTH IEKTPHUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

https://m.edsoo.ru/M1C7Z7D9S

https://m.edsoo.ru/D3J6RSN6E

https://m.edsoo.ru/A7SOW2R1W

https://m.edsoo.ru/E4A27Z3D7T

52

53

54

JlaboparopHas padota "Onpenenenue paboThl 1
MOIIHOCTH 3JEKTPUIECKOTO ToKa"
DJeKTpUYeCcKre ey 1 MOTPeOnuTen
AJIEKTPUUECKOM dHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

ITocTostHHEIC MarHuThbl, UX BBaHMOHCﬁCTBI/IC

https://m.edsoo.ru/E2P6V8C30Q

https://m.edsoo.ru/R7F2V1BS5ST

https://m.edsoo.ru/Z0C9C1M8S

55

56

57

58

VYpok-uccnenosanue "M3ydeHne noyaei NOCTOTHHBIX
MarHuToB"

MarnauTtHoe 1mojiae. MaraHuTHoe mosie 3eMJId U €ro
3HAYEHHE [T KU3HU Ha 3eMiie

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DnexTpuueckue 3apsAasl. 3apsHKEHHbBIE TeJla U UX
B3aumojeiicTBus. [10CTOSHHBIN 3NeKTpUUecKUil TOK"

Kontponbnas padoTa mo Teme "IiIeKTpudecKre
3apsiibl. 3apspKEHHBIE Tela U MX B3auMOJICHCTBHS.
[TocrosinubIif anexTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/I1K1R5T7B

https://m.edsoo.ru/A1B1G4M9L

https://m.edsoo.ru/LSD2EQL40O

https://m.eds0o0.ru/G7X7C706X

59

PezepHblil ypok. Paborta ¢ Tekctamu 1o teme
"[TocTosiHubIi 3nexTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/FSD8DI9T8N

60

61

OmngIT 3pCTC,Z[a. MarsuTtHoe IoJie QJICKTPHUYICCKOTO
TOKa MarauTHoe 1oJje KaTyliKu ¢ TOKOM

IIpuMeHeHHe 3IEKTPOMarHuTOB B TEXHUKE.

JlabGopaTtopHas pabota "M3ydeHue neicTBus
MarHMTHOI'O IOJIsl HA MPOBOJHUK C TOKOM"

0.5

https://m.edso0.ru/T9L1S9K0Q

https://m.edsoo.ru/M8VIONSDOL




3JICKTpOI[BI/II‘aTCJIB IIOCTOAHHOI'O TOKA.
Hcnonws3oBanme SHGKTpOﬂBHFaTCHCﬁB TCXHUYCCKUX

62 | ycrpoiicTBax u Ha TpaHcnoprte. JlabopaTopHas 1 https://m.edsoo.ru/J1V7ATC21
pabora "KoHcTpynpoBaHue U U3ydeHUE pabOThI
3ieKTpoaBUraresns"
63 OnsiTel Dapanes. 3aKOH AEKTPOMarHUTHOM 1 https://m.edsoo.ru/ESLSMOHAW
unaykiuu. [Ipasuno Jlenma
Onekrporerepatop. CriocoObl MOTydeHUS
64  DIEKTPUYECKON SHEPTUH. DICKTPOCTAHIINK HA 1 https://m.edsoo.ru/FSHEWIRSI
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
65 }:IOHFOTOBKa K KOHTPOJIbHOU padoTe 1o 1'“'6Me | hits-/m.edsoo.ru/G1L3L2XTL
DNeKTpUUECKUEe U MarHUTHBIE SBIICHUS
66 KonTponbHas pa60Ta'1' 1o Teme "DIeKTpUIecKue u 1 htps:/m.edsoo.ru/Y2X8R3FON
MarHUTHBIC SIBJICHUS
67 vl?e?,epBHI)II/I YPOK. Pa?OTa C TEKCTaMH I10 TEME 1 https-//m.edsoo.ru/J 1J3FOB6T
TennoBsie siBIEHUS
63 'I')eSGPBHBII/I YPOK. Pa6(')'Ta C TEKCTaMH IO TeMe | https://m.edsoo.ra/PII2DSKOW
MarsuTHbIE SIBJICHUS
OBILIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68 14.5



9 KVIACC

Ne KosunuyecTBo 4acoB Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka

n/n Beero Kontpoasubie IlpakrTnuecknme H3YUYeHHs] 00pa3oBaTejbHbIe PeCypPChI

padoThI padoThI

1 Mexanuueckoe 1BukeHue. MarepuanpHas TOUKa 1 https://m.edsoo.ru/FAG6CIM7F

5 Cucrema orcuyera. OTHOCUTENBHOCTh 1 https://m.edsoo.rw/NSCIFSESF
MEXaHUYECKOTO JIBHKEHUS

3 PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE 1 https://m.edsoo.ru/Y4X4H7TN6C

4 HepaBHoMepHOE NpSIMOIHHEHHOE IBHKEHUE. 1 https:/m.edsoo.ru/VOU7B4D1Z
Cpenssisi 1 MTHOBEHHASI CKOPOCTh

5 [IpsiMonuHetHOE paBHOYCKOPEHHOE JIBUXKEHUE. 1 https://m.edsoo.ru/JOPGI2ROH
Yckopenue

6 CkopocTh MPSAMOIUHEHHOTO PABHOYCKOPEHHOTO 1 https:/m.edsoo.ra/MOE114S5N
nBwkeHus. ['paduk ckopocTu
JlaboparopHas padoTta "Onpenenenrne yCKOpeHHUs

7 TeJa IPU PaBHOYCKOPEHHOM JIBUKEHUH I10 1 1 https://m.edsoo.ru/O0P8S4C1J
HaKJIOHHOM TIOCKOCTH"

8 CBobOonHoe nagenue tei. OneiTel [anunes 1 https://m.edsoo.ru/J9Y372J1G
PaBHOMepHOE ABHKEHUE TIO OKpYX)HOCTH. [lepuon

9 1 yactoTta obpareHus. JInHeitHas u yrioBas 1 https://m.edsoo.ru/R8K1U9L AL
CKOPOCTH

10 | LeHTpocTpeMUTEIBHOE YCKOPEHUE 1 https://m.edsoo.ru/ASO9K1NOU

11  Ilepssii 3axoH HeroToHa. BexTop cuibl 1 https://m.edsoo.ru/H6G2I7N4R

12 Bropoii 3akoH HerotoHa. PaBHOAEHCTBYIOIAs CHa 1 https://m.edsoo.ru/F8S7TN1TSN

13 Tpernii 3akoH HetoTona. Cynepno3uuus cui 1 https://m.edsoo.ru/SSW4B2VOR

14 | Pewenue 3aga4y Ha npuMeHeHHe 3aKkOHOB HpioTOHA 1 https://m.edsoo.ru/X4E7S7TE6C

15  Cuna ynpyroctu. 3akoH ['yka 1 https://m.edsoo.ru/WOR3BOB2E

16  Pemenue 3anay no teme «Cuia ynpyroctu» 1 https://m.edsoo.ru/N1INSUOHI1O

17 JlaboparopHnas pabota «OnpeneneHue KecTKOCTH 1 1 https://m.edsoo.ru/JOR6G3A 1O
TIPYKUHBDY

18  Cwuua TpeHus 1 https://m.edsoo.ru/X7J9P9S8E

19  Pemenue 3agau no teme «Cuiia TpEHUS» 1 https://m.edsoo.ru/Z7K60Q4V2V




JlaGopatopHas pabota "OnpezneneHue

20 " https://m.edsoo.ru/USB6R1V0Z
Kod(puImeHTa TpeHM CKOIBKCHHS

71 Penrenue 3amau mo reme "3aKOHI>I Hrerotona. Cuna https://m.edsoo.ru/BGUSWIASZ
ynpyroctu. Cuna TpeHus

2 Cuiia TKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. https://m.edsoo.r/DIEAEIIZ,
YckopeHnre cBOOOIHOTO MaIeHUs
Ypok-koHpepenmus "JIBuKeHHE TET BOKPYT

23 | rpaButanmoHHoro nenrpa (ColHeUHas CUCTEMA). https://m.edsoo.ru/T414P7P8W
lanaxtuku"

o4 Pemenue 3agau no TGM?' Cuia TSKECTH U 3aKOH https://m.edsoo.ru/Z7P614D6B
BCEMHUPHOI'O TATOTEHUS

75 IlepBas kocmuueckas ckopoctb. HeBecomocTs u https://m.edsoo.ru/Q3T3V3ZOY
neperpy3Kku
PaBHOBecue matepuanbHOW TOUKU. AOGCOIIOTHO

26 TBepﬂoe..TeHO;PaBHOBeCHe TBEPAOTO T © https://m.edsoo.ru/P1A7D407W
3aKpEIUIEHHON OChIO BpallleHUuss. MOMEHT CHUJIBL.
LenTp TsKECTH
PaBHOBecue MaTepuanbHOW TOUKHU. AOGCOTIOTHO

o7 | TBEpHOE TENO. PaBHOBECHE TBEPIIONO TeIIa ¢ https://m.edsoo.ru/HOW 1SSWST
3aKpEIUIEHHON OChIO BpallleHUuss. MOMEHT CHUJIBI.
I{enTp TsKECTH

78 PemeHH? 3a7a4 no reme "MowmeHT cubl. Lentp https://m.edsoo.ru/BST6J2J6K
TSDKECTU

29 '1"[0)1r0TOBl<a K KOHTPOJILHOM paboTe 1o Teme . hits-/m.edsoo.ru/ISX6BOB T

Mexanunueckoe ABuxkeHue. Bzaumoaeiicteue ten

30 KonTponsHas pabora 10 TeMe N'['exaHI/I‘IGCKOC https://m.edsoo.ru/W1VSP6V3B
NBIDKeHNe. B3zanuMmonencTeue e

31 Nmmynsce Tena. Miynbe critbl. 3aKoH COXPAHCHIS https://m.edsoo.ru/DSU2TIISB
MMITyJIbca. YTIPYTroe U HEYNPYroe B3auMoIeCTBUE

3 Pemienne f's'anaq 1o Teme "3aKOH COXpaHEHUs https://m.edsoo.ru/M6HAV 106L
UMITYJIbCa

33 Ypor-Kongep eHHHﬂ,, PeaKTHBHOE ZBIXCHHE B https://m.edsoo.ru/N2S4USJ8T
MIPUPOJE U TEXHUKE

34 | Mexanudeckas paboTa ¥ MOIITHOCTh https://m.edso0o0.ru/S3V3B4VIT




PaboTa cuiibl TSXKECTH, CUITBI YIIPYTOCTH U CHIIBI

35 https://m.edsoo.ru/N6N9E3J4U
TpPEeHHUS
JlaGopaTtopHast pabota «Ornpezaesenne padoThl CHUITBI

36 | TpeHus nMpu paBHOMEPHOM JIBHIKEHHUH TeJla MO https://m.edsoo.ru/J1G1B4T2Q
TOPU30HTAIILHOM MOBEPXHOCTH»

37 | Css3p sHepruu u paboTsl. [loTeHInanbHAs SHEPTUS https://m.edsoo.ru/C2V7B6E21

33 Kunernyeckas sneprus. Teopema 0 KHHETHYECKON https:/m.cdsoo.ru/J3TSL3DST
SHEPTUU

39 | 3aKkoH COXpaHEHHS YHEPTUU B MEXAHUKE https://m.edsoo.ru/MSVOW3W3F

40 “1adoparopnas padota «Hsyuenue sakoua https://m.edsoo.ru/M3S2Y8J1H
COXPaAHCHHSI SHEPTUI

41 | KonebarenbHOE IBMIYKEHUE U €T0 XapaKTEPUCTHKU https://m.edsoo.ru/S2NSG8W2K

42 3aTyxaronue KoseOanus. BEmHyiIeHHbE https://m.edsoo.ru/N3SOW1USE
KoseOanus. Pezonanc

43 | MaTteMaTU4yeCKUi U NPYKUHHBIA MaITHUKU https://m.edsoo.ru/I9M614R77Z
Ypok-uccienoBanue «3aBUCUMOCTh IEPUOAA

44 | xoneOGaHUI OT KECTKOCTU MPYKUHBI K MaCChI https://m.edsoo.ru/Y4K3Y5P8X
rpy3a»

45  !IPCBAILICHHE SHEPIHH NIPH MEXAHHICCKHX https:/m.eds00.r/LAWEVSYOU
KOJIe0aHUsIX

46 JlaboparopHas pa6(U)Ta «OrmpeneneHue 4acToThl U https://m.edsoo.ra/DATIR IFSR
neproa KojaeOaHuil Py KHHHOTO MasSTHIKA)
JlaGopaTtopHast pabota «I[IpoBepka HE3aBUCUMOCTH

47  nepuoja KoyebaHH rpy3a, MOJBEIICHHOTO K HUTH, https://m.edsoo.ru/S4M7L.4W3V
OT MaccChl TPy3a»

48 Mexannueckre BOJHBL. CBOMCTBA MEXaHHIECKUX https://m.edsoo.r/B2E6X2XO0R
BOJIH. [IpofonpHBIE U MOTIepeyHbIe BOJIHBI

49  Ypow-KoHpepeHLi "MEXaHIHCCKHE BOTHbI B https://m.edsoo.ru/W 1 WOM9JOM
TBEPAOM Teiie. CeHCMUYECKUE BOTHBI

50 | 3Byk. PacnpocTpaHenue u oTpaxkeHue 3ByKa https://m.edsoo.ru/ATROUT7S7Q

51 Ypok-uccnenoBanue Ha63;IIO)IeHI/Ie 3aBUCUMOCTH hitps:/m.edsoo.ru/NAZAKICY
BBICOTBI 3BYyKa OT YaCTOTHI

50 I'poMKOCTB 3ByKa ¥ BRICOTA TOHA. AKYCTHYECKHIA https://m.edsoo.ru/) IR2M303W

pE30HaHC




VYpok-koH(peperuus "YapTpa3Byk U HHPPa3BYyK B

53 " https://m.edsoo.ru/U3W9IQ7RIS
MIPUPOJIE U TEXHUKE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

54 | "3akoHbI coxpaHeHUs. MexaHn4eckue KojaeOaHus u https://m.edsoo.ru/F8M20Q6T5V
BOJIHBI"
KonTponpHas padora o Teme "3aKoHbI

55 P V ] https://m.eds00.r/V4G6V 1F4Q
coxpaHeHus. MexaHndyeckue KoyueOaHusi U BOJTHbI
DNEeKTPOMarHUTHOE MoJjie. DIeKTPOMarHUTHbIC

56 P P https://m.eds00.ru/U6Q7S6X6F
BOJTHBI

57 | CpoiicTBa 3JIE€KTPOMArHUTHBIX BOJIH https://m.edsoo.ru/K7B7Z4W6C
Ypok-koHpepentus "Llkana 3neKTpoMarHuTHBIX

58 | BonH. Mcnonb30BaHuE 3JIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/SOU6RSI1C
11 COTOBOI cBA3U"
VYpok-uccnenosanue "M3yuenue cBONCTB

59 | 2JIeKTPOMAarHUTHBIX BOJH C IIOMOIIBI0 MOOMJIBHOTO https://m.edsoo.ru/T3R1ROCSI
tenedoHa"
Pemenue 3a1au Ha on JICHHE YaCTOTHI U JJIMHBI

60 | CUCHHE SARAT HE OUPEACICHHE HACTOTR H A https://m.eds00.r/Q2VSNTRS)
AIIEKTPOMArHUTHON BOJTHBI

JEKTpOMarHuTHas npupoja ceeta. Ck Th

61 EKTPO PHposa cBe Cropoc https://m.edsoo.ru/S1TUOF1L6Y
cBeTa. BorHOBEIE CBOICTBA CBETa
Hcrounnku cBeta. [IpsimMonuHeitHoe

62 P https:/m.eds00.r/Q8 A4S9T4]
pacnpoctpaneHue csera. 3arMenus Comnaia u JIyHsl

aKOH OTpaKeHHs cBeTa. 3epkaina. Pemenue 3agau

63 3aKou orpaie caera. 3ep CHICHHE 33 https://m.edsoo.ru/ZSA3H2U4R
Ha MPUMEHEHHE 3aKOHa OTPaKEHUS CBETa

64 | IlpenomiieHne cBeTa. 3aKOH NPEIOMIIEHHS CBETA https://m.edsoo.ru/M2H2C8U4S
[TommHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 | Hcnonb30BaHME MOJHOTO BHYTPEHHETO OTPAKEHUS https://m.edsoo.ru/N4S3PSE9T
B ONITHUYECKUX CBETOBOJIAX
JlaGopatopHas pabota "HccnenoBanue

66 | 3aBHCHUMOCTH YTJIa IPEJIOMIICHUS CBETOBOTO JIyda OT https://m.edsoo.ru/S3DIN6TIT
yria IaJeHus Ha rpaHuue "Bo3ayx-crexiao""
VYpoxk-koHpepennus "Vcrnonp30BaHre TTOJTHOTO

67 | BHYTPEHHEIO OTPa)KEHHUs: CBETOBOJIBI, https://m.edsoo.ru/YOT3K7BON

ONTHKOBOJIOKOHHAS CBA3L"




68

JInusel. OnTHyecKas Cria JIUH3bI

https://m.edso0o.ru/I7VON3C6C

69

70

71
72

[TocTpoenne n300paXkeHNH B TMH3AX

JlaboparopHuas pabota "Onpenenenue HOKyCHOTO
pPacCTOSHUS U ONITUYECKON CHIIBI COOMparoIeit
JTUH3BL"

Ypok-koupepenius "OnTHYECKUE TUH30BBIC
npubops"”

I'ma3 xak ontuueckas cucrema. 3peHue

https://m.edsoo.ru/K6Z0I10T2C

https://m.edsoo.ru/I8JSC1E2F

https://m.edsoo.ru/X3H9IOW7U

https://m.edsoo.ru/REM7Q5I1A

73

74

75

Ypok-konpepennus "Jledextsi 3penus. Kak
COXpaHUTb 3peHue"

Paznoxenue 6enoro csera B criekTp. ONbITHI
Herotona. CriojkeHue CeKTpalbHbIX 1IBETOB.
Hucniepcus ceera

JlabopaTtopHas pa6ota "ONBITHI 1O PA3IOKEHHUIO
0eJoro CBeTa B CIEKTP M BOCIPHUSATHIO IIBETA
NPEMETOB MPH UX HAOIIOJCHUN Yepe3 [IBETOBBIC
bunbTpe"

https://m.edsoo.ru/N6D1A6Z30

https://m.edso0o.ru/G60O601H6Y

https://m.edsoo.ru/R7U7B4P1K

76

77
78

VYpoxk-npaktukyM "BoaHOBBIE CBOWCTBA CBETA!
qucnepcusi, HTepdepeHnus U qudpaxius’”

OmnsiTel Pezepdopaa u mranerapHast MoAeNIb aToMa
IToctrynater bopa. Moaens atoma bopa

https://m.edsoo.ru/T2L4Z0X&8T

https://m.edsoo.ru/X9G1Z811P
https://m.edsoo.ru/A7C3C9B5V

79

80

Hcnyckanue 1 NOTJIOLIEHUE CBETa aTOMOM.
KBaHThI. JInHEHUYaThIE CIIEKTPHI
VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB
UCIIyCKaHMs"

https://m.edsoo.ru/C6Q6K4B0B

https://m.edsoo.ru/USD5G7M30

81 | PamnmoakTUBHOCTE U €€ BUIEI https://m.edsoo.ru/ESV7FOP1X

82  Crpoenue aToMHOro siapa. Hykinonnas Mmozaenb https://m.edsoo.ru/GOA9Q8P4U

83  PagunoakTtuBHBIE nipeBpamieHus. M30Tomnbl https://m.eds0o.ru/G2V8Z1Y8N

g4  PellleHue 3a1at mo Teme: "PalHOAKTHBHbIE https://m.eds00.ru/J7TK2G5V5L
MIpEeBpaICHHUS

85 | Ilepuox momypacmnazna https://m.edsoo.ru/V3IW7A9K3C

36 Ypok-koH(pepennus "PagnoakTuBHBIC U3TYyICHHS B https://m.edsoo.ru/T1SOPEISI

NpUpoOAE, MEAUIINHE, TEXHUKE"




S nepuble peakunu. 3aKOHbI COXPAHEHUS

87 https://m.edsoo.ru/N8O7SON3K
3apsI0BOrO U MacCOBOTO UHCE

28 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U https:/m.edso0o.rw/O4MOUOX5G
SHEPTUU

89 | Pemenue 3amad no teme "AnepHeie peakuun' https://m.edsoo.ru/IOLOS3U6W

gp  PeaKuuu cunTesa u aeneuus sacp. Heroummkn hitps://m.eds00.ru/T3ATTILIG
sHepruu CosiHa U 3BE3]T
Ypok-koHbepenus "SAnepHas dHEpreTUKA.

91  [leficTBUS paJuOAaKTUBHBIX U3IY4EHUN Ha KUBBIE https://m.edsoo.ru/X102Z5W30
OpraHu3msl"
[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe

92 | "DAEeKTpOMAarHUTHOE MoJie. DIEKTPOMArHUTHBIC https://m.edsoo.ru/LOY3HEI2X
BOJIHBL. KBaHTOBBIE sIBIEHUS"
KonTponbhas pabota no teme "IIeKTpOMarHuTHOE

93  mnone. DneKTpoOMarHUTHbIE BOJHBL. KBaHTOBbIE https://m.edsoo.ru/O3Z8X0G5V
ABJICHUS"

94 HOBTopeH:/Ie, o606meuHI/Ie. HaGOE)aTopHHe paboThI https:/m.edsoo.r/G3Y7O0L6R
1o Kypcy "B3aumopeiictBue Ten
[ToBTOpenue, o6o0mmeHue. Pemenue pacueTHbIX U

95 | kauecTBEHHBIX 3a7a4 1o TeMe "TemnoBbie https://m.edsoo.ru/ISU6K308L
npoiecch”
[ToBTOpenue, o6o0mmeHue. Pemenue pacueTHbIX U

96 | kauectBeHHBIX 3a1a4 o Teme "KIIJ] TernmoBbix https://m.edsoo.ru/I1C611UOW
nBuraresuei”
[ToBTOopenue, 0600IeHNE. Perienne pacueTHbIX U

97 | kawyecTBeHHBIX 3a1a4 1o Teme "KII/] https://m.edsoo.ru/M9I703R8N
IIEKTPOYCTaHOBOK"
[ToBTopenue, o6o0menue. JlabopatopHsie pabOTHI )

98 " " https://m.edsoo.ru/N3C8J6N4B
110 Kypcy "CBETOBBIE SIBIICHUS

99 HOBT?peHI/Ie, 00001m1enne. Pabora ¢ TeK"CTaMI/I 1o https://m.edsoo.r/NONSZITAL
TeMe "3aKOHBI COXPAHEHUS B MEXaHHUKE

100 HOBT?peHI/Ie, 000011eHNE. I:a60Ta C TEKCTaMH 10 https:/m.edsoo.rw/PSWI105RTG
teme "KonebaHus 1 BOJHBI

101 [ToBTOpenue, 0606menne. Pabota ¢ Tekctamu o https://m.edsoo.ra/DAVOZOMOI

TeMe "CBeTOBBIE SIBJICHUS"




102

[ToBTOpenue, 0606menne. Pabota ¢ Tekctamu o
teme "KBaHTOBas u sijaepHas pusznka'

https://m.edsoo.ru/L5I9U6G3L

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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ITPOBEPAEMBIE IPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJibTara

1.1
1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pa3indaThb ABJICHUS 110 OMMUCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
JAEMOHCTPHUPYIOIIUX TAHHOC (bl/ISI/ILIeCKOC SIBJICHUEC

1.3

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYKAIOIIEM
MHUpE, B TOM 4YHcie (DU3HUYECKHE SIBJICHHUS B TPUPOJEC, NPU ITOM NEPEBOIUTH
MPAKTUYECKYI0 3alady B Y4eOHyIO, BBIIEIATh CYHICCTBCHHBIC CBOMCTBA
(mpu3Haku) GU3NIECKUX SBICHUN

1.4

1.5

1.6

1.7

1.8

1.9

ONHUCBHIBATh M3Y4YCHHBIE CBOMCTBA Tel U (U3MYECKUE SBICHHS, HCIIOJIb3Ys
¢u3nveckue BENWYHMHBI, MPH ONUCAHWW MPABWIBHO TPAKTOBATH (PU3MUYECKHIA
CMBICJI HCIIOJIb3YeMbIX BEJIMYMH, MX OO0O3HAUEHUs W EJUHMLBI (U3NYECKUX
BEJIMYMH, HAXOIUTHh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BEITHUUHY C
JPYTUMH BEJIMYMHAMU, CTPOUTH I'pauKU N3YUYEHHBIX 3aBUCUMOCTEN (pru3nyeckux
BEJINYUH

XapaKTCpHU30BaATh CBOMCTBa TCI, (1)I/I3I/I‘~I€CKI/IG SABJICHHUA W MNPOLCCCHI, UCIIOJIb3Yys
HN3YUCHHBIC 3aKOHBI, IIPpU 3TOM J[JdaBaTb CJIIOBECHYIO (bOpMy.]'IPIpOBKy 3aKOHa H
3aIlMCbIBATb €TI0 MAaTCMATHUYCCKOC BBIPA)KCHUC

OOBSACHATh (PU3UUYCCKUE SIBIICHUS, TIPOIECCHl M CBOWCTBA TEJI, B TOM YHCIIE W B
KOHTEKCTE CHUTyalluii MPaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYHUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH OOBICHEHUE U3 | — 2 JIOTHYECKUX IIaroB
c onopoii Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, PU3NYECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH

pematb pacuéTHble 3a7auud B 1 — 2 nelcTBUA, UCHOJIb3Ys 3aKOHBI U (OPMYJIBL,
CBSI3bIBAalOIME (PU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBUS 3aJauul
3aMMChIBaTh KPaTKOE yCIOBHUE, MOACTABIATh GU3NYECKUE BEIMUMHBI B (POPMYIIBI U
IPOBOJUTH PACUYEThI, HAXOIUTh CIIPABOYHBIE JaHHBIE, HEOOXOJUMBIE IS PELICHUs
3a/1a4, OLIEHUBATh PEATUCTUYHOCTh NOJy4YeHHON (PU3MUECKON BEIUUNHBI

pacrio3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIIUTh HPU MOMOIIM (PU3HUECKUX
METOJIOB, B OIHMCAHUU HCCJIEIOBAaHUS BBIACIATH IPOBEPSIEMOE MPEANOI0KEHUE
(rumotesy), pa3InyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIH pe3ynbTaT, HAXOIUTh
OIIMOKH B XOJI€ ONBITA, JIeJaTh BHIBO/BI 0 €r0 pe3yjbTaTaM

IPOBOAMTH OMBITHI MO HAOMIOJEHUIO (U3NYECKUX SBJIEHUN WM (PU3NIECKUX
CBOWCTB Tes: (OPMYIHPOBaTH IpOBEpsEMble MPEAINONOXKEHHs, CcOoOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO OOOpYIOBAaHUS, 3alUChIBATh XOJA OIbITa U
(bopMynHpOBaThH BHIBOJIBI

1.10

BBINOJIHATh TPSIMBIE M3MEPEHHUsI C UCIOJIb30BAHUEM AHAJOTOBBIX M LU(POBBIX
npuOOpOB, 3aNMUCHIBATH MOKA3aHUs MPHOOPOB ¢ YYETOM 3aJaHHOW aOCONIOTHOM
HOTPEIIHOCTH U3MEPEHHM

NPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OHON (PU3NUECKOM BETMUUHBI OT IPYTroit
C UCIOJIb30BaHUEM IPSMBIX U3MEpPEHUH, y4acTBOBATh B IJIAHUPOBAHUHU y4eOHOTO
UCCIIEIOBaHMs, COOMpaTh YCTAaHOBKY M  BBINOJHATH HW3MEpPEHUs, CIeays
NPEJIOKEHHOMY IUIaHY, (PUKCHpPOBAaTh PE3YyJIbTAaThl MOJYYEHHOM 3aBUCHMOCTH
(U3MUeCKUX BEIUYHH B BUE MPEATIOKEHHBIX TaOJIUI U rpauKOB, JA€IaTh BHIBOJIBI
IO pe3yJIpTaTaM UCCIEN0BaHUS




1.12

MIPOBOAMTH KOCBEHHbIE U3MEpPEHUs (PU3NUECKUX BETUUMH, CIEAYS MPEaI0KEeHHOM
UHCTPYKLMU: TIPH BBIIOJIHEHUH W3MEPEHUN COOHMpaTh SKCIEPUMEHTAIbHYIO
YCTaHOBKY Y BBIUHCIATH 3HAUEHHE HCKOMOU BEJIMYNHBI

1.13

1.14

1.15

1.16

coOyroiaTh TpaBHJa TEXHUKHA O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
000opy10BaHHEM

yKa3blBaTh MPUHIMIBI JCHCTBHA NPUOOPOB M TEXHHYECKHUX YCTPOICTB,
XapaKTepU30BaTh NPUHIMUIIEI JEHCTBUS H3YYEHHBIX NPHUOOPOB M TEXHHYECKHX
YCTPOMCTB € MOMOIIBIO UX OMHMCAHMS, UCTIONIB3YS 3HAHUS O CBOMCTBAX (H3MYECKUX
SBJICHUN U HEOOXOAMMBbIe (PU3UYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOUTH TPUMEpHl (HAXOIUTh HMH(MOPMAIMIO O TpUMEpax) MPaKTUIECKOTO
UCMOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEJHEBHOHM XU3HM IJIs 0OecreueHus
0€30IaCHOCTH NP OOpalleHuH ¢ MpuOopaMH M TEXHUYECKHMMHU YCTPOHCTBaMH,
COXpPaHEHMsI 3]I0pOBbsi U COOJIIOJCHHS HOPM SKOJIOTMYECKOIO IIOBEAEHUS B
OKpY’KalollleH cpeze

OCYILECTBIISATH OTOOP UCTOYHUKOB HH(OpMaIuK B ceT IHTEpHET B COOTBETCTBUU
C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIUXCSA 3HAHUH U MYyTEM
CpaBHCHHA pa3JINYHBIX UCTOYHHUKOB BBLIICIATH I/IH(bOpMaHI/IIO, KOTOpas ABJIACTCA
IPOTUBOPEYMBON HJIM MOXKET ObITh HEIOCTOBEPHOM

1.17

1.18

1.19

8 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1.1
1.2

UCIIONIb30BAaTh MPHU  BBINOJHEHWH YYEOHBIX 3aJaHUl  HAYyYHONOMYJISPHYIO
TUTEPaTypy (PU3NYECKOTO COJIEPKAHUs, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI CETH
WuTepHer, Bnajerh npuéMamMu KOHCIEKTUPOBAaHUS TEKCTa, MPeoOpa3oBaHUS
UH(GOPMAIIUN U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE KPATKHE MICbMEHHBIC ¥ YCTHBIE COOOIIECHHS HA OCHOBE 2
— 3 UCTOYHMKOB HHpOpMaLUU (PU3UYECKOTO COJEPKAHUSA, B TOM YUCIIE TyOIMYHO
JieNlaTh  KpaTKUe COOOIIEHMsT O pe3yjbTaTaXx IPOEKTOB MM  y4EOHBIX
UCCJICOBAHMUM, IIPM 3TOM TIPaMOTHO HCIOJb30BaTh W3YYECHHBIN IOHATUNHBIN
ammapar Kypca GU3UKH, COIPOBOXK/IATh BHICTYIUICHUE MPE3CHTALUEH

IIPU BBITIOJIHEHUH YUY€OHBIX IPOEKTOB U UCCIICIOBAHUM pacipeesiTh 0013aHHOCTH
B IPYIIIE B COOTBETCTBUHM C IMOCTABJIEHHBIMU 33J1a4aMU, CJICIUThH 32 BBITIOJHEHUEM
IIaHa JIeHCTBUM, aJleKBaTHO OIICHMBATh COOCTBEHHBIH BKIA] B JESTEIHLHOCTD
TPYIIIBI, BBICTPAUBAaTh KOMMYHHUKATHBHOE B3aMMOJICUCTBHE, YUYUTHIBasT MHEHHUE
OKPY’KaOIINUX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

HCIIOJB30BaTh IMMOHATHA

Pas3iinydaTh ABJICHUS 110 OMMUCAHUIO UX XaPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (I)PI?»H“IGCKOG SBJICHUC

1.3

1.4

pacrio3HaBaTh NPOSIBIEHUE W3YYEHHBIX (DU3MYECKHX SIBICHHH B OKpYXKarolleM
MHUpE, B TOM 4Hcie (PU3NYECKHE SBIEHUS B MPUPOJE, MPH ITOM MEPEBOIUTH
NPaKTUYEeCKYyl0 3ajady B YyueOHYyI0, BBIIENATh CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKk#) HU3HUECKUX SIBICHUN

ONKCHIBATh H3YYEHHBIE CBONCTBA Tel M (U3MYECKHUE SBJICHUS, HCIONb3YS
¢u3nueckue BENUYMHBI, TPU ONUCAHUM NPABUIBHO TPAKTOBATh (PU3HUECKHIL
CMBICJI UCTIOJIb3YEMBIX BEJIIMYMH, 0003HAUCHUS U €MHULBI (PU3MUECKUX BEIUYHH,
HaXOJUTh (POPMYIIbI, CBSI3BIBAIOLINE TAHHYIO (PU3UYECKYIO0 BETUUYUHY C IPYTHUMHU
BEJIMYMHAMU, CTPOUTH IPaMKU N3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYUH




L.5

XapaKTepu30BaTh CBOMCTBA Tel, (hU3MUECKUE SBICHHUS M IMPOLIECCHI, UCIOIb3YS
U3y4EHHBIC 3aKOHBI, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W
3aMUChIBaTh €T0 MaTEMaTUUYECKOE BhIpaKEHHE

1.6

O0BACHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM YUCIIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BbBIABIATH IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 | — 2 JIOrMYECKUX ILAroB ¢
NOMOIIBIO | — 2 U3y4eHHBIX CBOMCTBA (PM3UYECKUX SABICHHUN, (PU3UUIECKUX 3aKOHA
UJIU 3aKOHOMEPHOCTH

1.7

pemiath pacuy€THbIC 3a/a4d B 2 — 3 NEHCTBHUSA, UCHOIB3Ys 3aKOHBI U (POPMYIIBL,
CBs3bIBAOIIME (PU3UYECKUE BEJIMYMHBI: HAa OCHOBE aHajin3a YCJOBHS 3aJayu
3aIIUChIBaTh KPAaTKOE YCJIOBHUE, BBIABIIATH HENOCTATOK MAHHBIX Ui PELICHUS
3aJauM, BBIOMpATh 3aKOHBI U (GOPMYJbl, HEOOXOAMMBIE ig €€ pelIeHHUs,
IPOBOJUTH PACUYETHI U CPAaBHUBATH MOJYYCHHOE 3HAYCHNUE (PU3NIECKOI BETHUMHBI
C U3BECTHBIMH JIaHHBIMU

1.8

1.9

paciio3HaBaThb HpO6JI€MBI, KOTOPBIE MOXXHO PCIIUTH IIPHU IIOMOIIU (bI/I?)I/ILICCKI/IX
MCTOHOB, MCIIOJIB3YysA OINHUCAHHUC HUCCICAOBAHUA, BBIACIATE IHPOBCPACMOC
MMPCAITIOJI0KCHUC, OICHUBATDL IIPABUJIBHOCTDL ITOPAAKA IIPOBCACHNA UCCIICI0BAHNA,
JA€J1aTh BBIBObI

MPOBOAMTH OIBITHl 10 HAONIOJCHUIO (U3MUECKUX SIBIICHUH WU (DU3HUECKUX
CBOMCTB Tenm: ((opMynHpoBaTh MpOBEpsieMble MPEINONIOKEHU, CcoOUpaTh
YCTAaHOBKY W3 TMPEMJIOKEHHOTO O0OOpYyIOBaHHUSA, OIUCHIBATH XOJ ONbITa H
(bopMyIUpPOBATH BHIBOIBI

1.10

BBINOJIHATH NPSAMbIE M3MEPEHHsI C HUCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U
JATYUKOB (PM3UYECKUX BEIMYUH, CPAaBHUBATh PE3YJIbTaThl U3MEPEHUN C YUETOM
3aJJaHHOM aOCONIIOTHOM NOIPEIIHOCTH

1.11

IPOBOJUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OJTHON (PM3UUECKOM BETMUMHBI OT APYron
C UCHOJIb30BaHUEM IPSIMBIX U3MEPEHUI: IJIAHUPOBATh MCCIEAOBAaHKE, COOUPAThH
YCTAaHOBKY M  BBINOJHATH M3MEPEHMs, Cleays MpeUIOKEHHOMY IUIaHy,
¢uKcHpoBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTHU B BUJIE TaOIMIl U rpadUKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIEJOBAHMS

1.12

1.13

MNpOBOAWUTL KOCBCHHBLIC HW3MCPCHHA (bHSH‘IGCKI/IX BCJIIMYHMH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CICAYS npezmo;erHoﬁ
HHCTPYKIUWHU, U BEIYUCIIATh 3HAUYCHUC BEJINYHNHBI

coOnrofaTh IpaBWiIa TEXHUKH O€30MacHOCTH Npu pabore ¢ JabOpaTOPHBIM
o0opynoBaHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3yYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OTMOPO HA UX OMHCAHUS, UCTIOJIb3YsI 3HAHUS O CBOMCTBAX (DU3UUECKUX
SBIIEHUH 1 HEOOXOAUMBIe (PU3UUEecKre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacino3HaBaThb MPOCTHIC TEXHUYCCKHUC YCTpOﬁCTBa " U3MCPUTCIILHLBIC HpI/I60pBI o
CXEMaM M CXCMATUYHBIM PHCYHKaM, COCTABJIATH CXCMBbI JJICKTPHUICCKUX HCHGI\/JI C
MNOCJICAOBATCIIBHBIM MW TapaJlUICJIbHBIM COCAWMHCHUCM 3JICMCHTOB, pa3jinydad
YCJIOBHBIC 0003HAYCHHS PJIEMEHTOB SJICKTPHUICCKUX ueneﬁ

NPUBOJIUTH MPUMEPHI (HAXOAUTh HMH(OpPMALMIO O MpPUMEpax) MPAKTUYECKOTO
UCTOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HU Uil 0OecredyeHus
0€30MacHOCTH MpHU OOpalIeHHH ¢ MpHUOOpaMU U TEXHUYECKHUMH YCTpOIlCTBamH,
COXpaHEHMsI 3J0POBbS M COOJIIOJIEHHS] HOPM DKOJIOTMYECKOTOo TMOBEICHHUS B
OKpY>Karolleu cpene

OCYILECTBIISATh MOUCK MH(OpMAIK (PU3UUECKOTO coiep)kaHus B ceTH MHTepHer,
HAa OCHOBE HMEIOIIUXCS 3HAaHUW U MyTEM CpPaBHEHUS JOMOJIHHUTEIbHBIX
UCTOYHUKOB BBIJCNIATh MH(OpMAINIO, KOTOpasi SABISETCS MPOTHBOPEUUBON WM
MOXET OBITh HEJOCTOBEPHOI




1.18

1.19

1.20

UCIIOJIb30BAaTh MPU  BBIMOJHEHUU YYE€OHBIX 3a/JlaHUi  HAYYHO-IOIYJISIPHYIO
IuTepaTypy (pU3UUECKOro copepiKaHus, CIIPABOYHBIC MaTEPHAIbI, PECYpPChl CETH
WnuTepHer; Bianerh npuéMaMy KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs
uH(MOPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC U KpPAaTKHE YCTHbBIE COOOIEHUs, 00001mas
UH(GOPMALIMI0O U3 HECKOJbKMX HCTOYHUKOB (DU3MUYECKOTO COJECPKAHUSA, B TOM
quciIe MyOJUYHO NMPEACTABIIATh PE3yNIbTaThl MPOSKTHON MIIH MCCIIeI0BATEIbCKON
JEATEIbHOCTH, IPU 3TOM TPAMOTHO MCIOJIb30BaTh W3YYEHHBIM MOHATUHHBII
amnmapar Kypca GU3uKHU, COIPOBOXKIATH BHICTYIUICHUE ITPE3CHTALIUCH

IpY BBIIIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBaHUI (H3MUYECKUX IPOIECCOB
pacripeneniate 00S3aHHOCTH B TPYHNE B COOTBETCTBUU C IOCTABICHHBIMU
3aJa4aMy, CJICAWTH 3a BBINOJIHCHWEM IIIaHA JEHCTBUI M KOPPEKTHPOBATH €ro,
a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]l B A€ATEIBHOCTD TPYIIIIbI, BEICTPAUBAThH
KOMMYHUKAaTHBHOE  B3aUMOJCHUCTBHE, TPOSBISIE TOTOBHOCTH  pa3periaTh
KOH(JINKTBHI

9 KJIACC

Kox
NMpoBepPsIEMOro
pe3yiabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3nuyath SBICHUS MO OMHCAHUIO UX XaPAaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JAHHOE (PU3NICCKOE SIBICHUE

pacro3HaBaTh IMPOSBICHUE H3YYEHHBIX (DU3MUYECKUX SIBJICHUH B OKpYKAIOIIEM
MHUpE, B TOM uucie (pu3nueckue sBICHUS B MPUPOJE, MPU ITOM MNEPEBOAUTH
NPaKTUYECKYIO 3a7a9y B y4eOHYI0, BBICTISTH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH)
buznYeCKUX SIBICHUN

1.4

1.5

1.6

1.7

ONUCHIBATh H3YYEHHbIE CBOICTBa Tel W (PU3MUECKUE SBICHUSA, MHCHOJIb3Ys
¢u3nyeckue BENWYMHBI, NMPU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUIL
CMBICJI UCIIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €IMHULbI (PU3UYECKUX BEIMYUH,
HaXOJUTh (OPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PM3UYECKYIO BEIIMUMHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTDH rpaUKU U3yYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/I3I/IT-ICCKI/I€ SABJICHUA W NPOHUCCCHI, UCIIOJIb3Yys
HU3YUCHHBIC 3aKOHBbI, IIPU 3TOM [JaBaTb CIIOBECHYIO Q)OpMYHI/IpOBKy 3aKOHa H
3aIMMCbIBATb €0 MAaTCMATUYCCKOC BBIPA)KCHUC

OOBACHITH (PU3UYECKUE MPOIECCHl U CBOWCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMll MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbISABIATh MNPHUYUHHO-
CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE M3 2 — 3 JIOTHYECKUX IIaroB C
MOMOIIBIO 2 — 3 N3YYEHHBIX CBOWCTBA (PU3MUECKUX SBIECHUH, (PU3MUECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH

pemarhk pacu€THbIC 3a7add (OMUpAIONIMEcs Ha CUCTEMY M3 2 — 3 ypaBHEHHUN),
UCTIOJNB3YS 3aKOHBI ¥ (POPMYITBI, CBSI3bIBAIONINE (DU3HUECKHUE BETMUHNHBI: HA OCHOBE
aHaJM3a yCJIOBUS 3a7a4M 3alMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEAOCTAIOIINE
WK U30BITOYHBIE JTaHHBIE, BHIOMpATh 3aKOHBI U (OPMYIbI, HEOOXOIUMBIE IS
pelIeHus], TPOBOJIUTh PACUYETHl W OICHWUBATH PEATMCTHYHOCTH MOJTYYEHHOTO
3HaueHUsl (PU3UYECKON BETUIMHBI

1.8

pacrno3HaBaTb HpO6HCMLI, KOTOPBIC MOXHO pCIIUTH IIPpHU MMOMOIIH (1)I/I3I/I‘-IGCKI/IX
MCTOHOB, HCIIOJIB3YyA OIIMCAaHUuC HUCCIICAOBaHMs, BBIACIIATH IIPOBEPAEMOC
MMPCANOJIOKCHUC, OLICHUBATL IIPABUJIIBHOCTL IOPAAKA IMPOBCACHUSA UCCICAOBAHUA,
JACJIaTb BBIBOABI, MHTCPIPETUPOBATE PE3YJIbTAThI Ha6J1IO)IeHPII>'I " OITBITOB




1.9

1.10

1.11

NPOBOANUTH OMBITHI 1O HAOMIONCHHUIO (U3MYECKUX SBICHUH WM (U3HMYECKUX
CBOWCTB TeJl: CaMOCTOATEIBHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
000py/OBaHUs, OMHUCHIBATH XOJA OMNBITA M €ro pe3yibTaTbl, (OPMYIHPOBATH
BBIBOJIBI

MIPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUMA, OTIPENENsst CpeIHee
3HAUCHHE U3MEpseMOi BeIMYHHBI ((POKYCHOE PACCTOSHHE COOMPAOLICH JIMH3bI),
000CHOBBIBaTh BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO prbopa)

MPOBOAWTH  HCCIENOBAaHUE  3aBUCUMOCTEM  (DU3MYECKMX  BEIMYUH  C
UCIIOJIb30BAaHUEM  MPSMBIX ~ HM3MEPEHHIl:  IUIAaHMPOBAaTh  HCCJEJIOBAHMUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (PMKCHUPOBATH PE3yJIbTaThl MOJYYECHHOI
3aBUCUMOCTH (PHU3UYECKHX BEIMYHMH B BHUJIC TAOIHUIIN TPAPUKOB, J€JIaTh BHIBOIBI 110
pe3yJibTaTaM HCCIIeI0BaHUs

1.12

MPOBOANTH KOCBEHHbIE HW3MEpPEHUS (U3MUECKUX BEIMYMH: I[JIAHUPOBATH
U3MEpEHUs, COOMPATh IKCTICPUMEHTAIBHYIO YCTAHOBKY M BBIIIOTHITH U3MEPCHUS,
ciaenys MpPEeMJIOKEHHOM MHCTPYKLUMH, BBIYHCIATH 3HAYEHHE BEJIWYMHBI U
AHAJIM3UPOBATH IIOJYYECHHBIE pE3yJIbTaThl € YYETOM 33JaHHOW IOrPEIIHOCTH
U3MEpPEHUI

1.13

1.14

1.15

1.16

1.17

1.18

coONroIaTh TpaBHJa TEXHUKU O€30MacHOCTH IMpu paboTre ¢ JabopaTOPHBIM
000opyI0BaHEM

pas3iindaTb OCHOBHBIC IPHU3HAKW U3YYCHHBIX (1)I/ISI/I'~I€CKI/IX MOJCIICH: MaTcepurajibHasa
TOYKa, a0COJIIOTHO TBép,Z[OC TCIIO0, TOYEUHBIM MCTOYHUK CBCTAa, JIy4, TOHKAasd JINH34,
IJ1a"neTapHasd MOACIIb aTOMaA, HYKJIOHHAaA MOACIIb aTOMHOI'O AApa

XapaKTepu30BaTh MPHUHLIUIBI JTEHCTBUS W3YYEHHBIX NPHOOPOB M TEXHHYECKHX
YCTPOMCTB C ONOPOil Ha MX OMMCAaHUS, UCIIOJIb3Ys 3HAHUS O CBOMCTBaX (PU3MUECKUX
SIBJICHUI U HEOOXOAMMBbIe (PU3MYECKHEe 3aKOHOMEPHOCTH

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHBIC PHCYHKH W3YYCHHBIX TEXHHYCCKHX
YCTPOMCTB, H3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLIECCOB IpHU
pelieHHH y4eOHO-TIPAKTHYECKUX 3aja4, ONTUYECKHE CXEMBbI I TOCTPOCHUS
M300paKEHHI B TUIOCKOM 3€pKajie U COOMPAOIICH JINH3E

MPUBOJUTh TpUMEPHl (HAXOAUTh HMH(OPMALMIO O MpPUMEpPax) MPaKTUYECKOrO
UCIMOJIb30BaHUS (PU3MUECKUX 3HAHUN B MOBCEJHEBHOM XU3HU Ui OOecredyeHus
0e30MacHOCTH MpU OOpalleHUH ¢ MPUOOpaMH U TEXHUYECKMMM YCTpOICTBamH,
COXpaHEHMs 3]I0pOBbsi U COOJIIOJICHHS HOPM SKOJOTMYECKOrO TOBEACHUS B
OKpYXKaroIlIen cpene

OCYILIECTBIAThH MOUCK MHPOpMAUU (PU3NUECKOrO cojiep:kaHusi B cetu MHTepHer,
CaMOCTOSITENIbHO (hOPMYIUPYs MOMCKOBBIN 3arpoc, HAXOAUTh MYTH ONpeAeTIeHUs
JIOCTOBEPHOCTH TOJYy4YEHHOW HMH(POpMalMM HAa OCHOBE HMEIOIIMXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX HICTOYHHUKOB

1.19

1.20

WCIONIb30BaTh TP BBINONHEHUM YYEOHBIX 3aJaHUl HAYYHO-TIOMYISPHYIO
auTeparypy (GU3HYECKOTO COAEp>KaHUsI, CIIPABOYHBIE MAaTepUaAJIbl, PECYPChI CETH
WuTepHer; BIajeTh NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMaIUK U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO

co3/1aBaTb COOCTBEHHbIE€ IHCHMEHHBIE U YCTHBIE COOOUIEHHSI HAa OCHOBE
UHPOPMALIUU U3 HECKOJIBKHX HCTOUYHUKOB (PU3MUECKOTO COJEpKaHUA, MyOJIUIHO
MPEJICTaBIISTh PE3yNbTaThl MPOEKTHOM MM HCCIEAO0BATEIbCKON NEeATEIbHOCTH,
IIPY 3TOM IPAaMOTHO MCIIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmapaT U3y4yaeMoro
pa3nena (GU3MKKM U COMPOBOXAATh BBICTYIUIGHME IIpe3eHTalueld ¢ y4EéTom
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB

1.21

IIPU BBINIOJTHEHUHM Y4E€OHBIX MPOEKTOB M HCCIEAOBaHUN (PU3NYECKUX IMPOLECCOB
pacrpeneniaTte OO0s3aHHOCTH B TpYyNNE B COOTBETCTBUM C MOCTaBICHHBIMU
3aJjayaMy, CJIEANUTh 3a BBHINIOJHEHHEM IUIaHa JEHCTBUI M KOPPEKTUPOBATH €ro,




aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B ICATEILHOCTH TPYIIIbI, BEICTPAHBATh
KOMMYHHKATHBHOE  B3aUMOJICHCTBUE, TMPOSBISIL  TOTOBHOCTh  pa3peuiarh
KOH(JIUKTBI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon Kon

pa3gejia | 3JIEMEHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHWM OKPYXXAIOIIEI'O MUPA

®usuka — Hayka o mpupoge. fABneHus npuponbl. PusndecKue SBICHUA:

1.1 MEXaHWYECKHE, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBbIE
12 ®usnueckue BenuuuHbl. M3mepenue ¢usnmueckux BenuuuH. dusnyeckue
npubopsl. [lorpemHocts n3MepeHnii. MexayHapoHasi CUCTeMa eIUHUI]
EcrecTBeHHOHAay4HBIIi METOA TO3HAHUS: HAOJIOJEHHE, ITOCTAaHOBKA
1 1.3 Hay4yHOI'0 BOIIPOCA, BBIJABWKEHUE THUIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE
THII0TE3, 00BSICHEHNE HAOII0JaeMOTO SIBIICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENIeH
[TpakTuyeckune pabOTHI:
W3mepenune pacCTOSHUM.
15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.
Onpenenenue pasMepoB MaJbIX TEJ.
W3mepenune TtemmepaTypsl MpU IMOMOIIM KUAKOCTHOTO TEPMOMETpa U
JaT4YMKA TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA
71 CrpoeHue BellecTBa: aroOMbl M MOJEKYJbl, HX pa3Mmepbl. OIBITHI,
JOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE BELIECTBA
29 JBuxenue wyactul BemecTBa. CBA3b CKOPOCTH JIBWJKEHHUS YacTHL] C
Temreparypoil. bpoyHoBckoe nBmxenue, quddysus
23 B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTSKEHUE U OTTAIKUBaHHE
2 ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ia30B, KUIKOCTEH M TBEPIBIX
24 (kpuctaquMyeckux) Ted. B3auMMOCBSI3b MEXIy CBOMCTBaMH BEIIECTB B
Pa3HbIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUIM BOJIbI
[TpakTiueckue paboThI:
26 OreHka aAuameTpa aToMa METOJIOM PsI0B (C UCOIb30BaHUEM (oTorpaduii).
OMBITHI 110 HAOJIIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B.
OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO IPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI
3.1 Mexannueckoe nBruxkeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKECHHE
39 Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBIKEHUU. Pacuér mytu
U BPEMEHHU JIBUKECHUS
33 SBnenune mHepuuu. 3akoOH MHEpUMU. B3amMmonelicTBue Ten Kak NpUYMHA
3 M3MEHEHHUs CKOPOCTH JIBHXKEHUS Tell. Macca kak Mepa HHEpTHOCTH Tella
3.4 [TnoTHOCTH BemecTBa. CBsI3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €TUHUIIE
00bEMa BelecTBa
3.5 Cwita Kak XapakTepHCTHKA B3aUMOJICUCTBUS TEI
3.6 Cwita ynipyroctu u 3akoH ['yka. I3mepeHue critbl ¢ MOMOIIBIO JUHAMOMETPA
37 SIBneHue TATOTEHUS U cuia TskecTH. Cuiia TSDKECTH Ha JPYTUX IUIaHeTax.

Bec Tena. HesecomocTh




3.8

Cuna tpeHusa. TpeHHe CKOIBXKEHHS U TpeHUe Mokos. TpeHue B npupoae u
TEXHUKE

3.9

CrnoxeHue cuil, HalpaBJIEHHbIX 10 OAHOM NpsAMoil. PaBHoecTByIOIIAs CHIT

3.10

3.11

3.12

[TpakTueckue paboThI:

OrmpezenieHre CKOPOCTH PABHOMEPHOIO JIBMXKEHMSI (ILIApUKa B KUJIKOCTH,
MOJIETIH 3JIEKTPUUECKOr0 aBTOMOOWMIIS U Tak najiee). Onpenenenue cpennen
CKOPOCTH CKOJBKCHHsI OpyCKa WM IapuKa MO0 HAKIOHHOW IJIOCKOCTH.
Omnpenenenue IMIOTHOCTH TBEPAOro Tesa. OMBITHI, AEMOHCTPUPYIOIINE
3aBUCHMOCTH pacTshKeHus (aedopmanum) mpyKUHBI OT TPUIT0KEHHOM CHITBL.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHIIBI TPEHUS CKOJBXEHUS OT
BEca TeJla U XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEN

@dusnueckue SBIECHUS B NPUPOAE: NPUMEPHl JBUKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOI 1 HEXKUBOU NPUPOJIE, AEUCTBUE CUIIbI TPEHUS B IIPUPOLE
U TEXHUKE

TexHuueckre yCTpoucCTBa: JTMHAMOMETP, NOAIIUITHUKA

TIABJIEHME TBEPIBIX TEJI, )KUJIKOCTEI 1 TA30B

4.1
4.2

4.3

4.4

[aBnenue TBEpnoro Tena. CnocoObl yMEHBLIEHHS U YBEIUUEHUS AABJICHUS
JlaBienue ra3a. 3aBUCUMOCTb JIaBICHUA I'a3a 0T 00bEMA, TEMIIEPATYPBI

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJI1aMH, XHUAKOCTAMH H TIa3aMU. 3aKkoH
ITackaims. [TneBMaTHISCKHE MAITHHEI

3aBUCUMOCTh JIaBJICHUS JKUIKOCTH OT TayOWHBL. ['mapocraTtmaeckuit
napazokc. Coobmaromuecs cocyabl. ['upaBanueckue MeXaHU3Mbl

4.5

Atmocdepa 3emnu u atmMocepHoe naBieHue. [IpuunHbI CylecTBOBaHUS
BO3AyIHOW oOomouku 3emiu. Omneitr  Toppuuemnu. 3aBUCHMOCTh
aTMOc()epHOTO JIaBJICHHSI OT BBICOTHI HAJ] YPOBHEM MOPSI

4.6

4.7

Wzmepenune armochepHoro maenenus. [lpubopsl ans  u3MepeHUs
aTMOC(hEepHOTro TaBJICHUS

JleficTBHe )XUIKOCTH M ra3a Ha IOTPyKEHHOE B HUX TeJO. BeITakuBaromas
(apxumenoBa) cumna. 3akoH Apxumesna

4.8

4.9

4.10

IInaBanue Ten. BozgyxomnaBanue

[TpakTiueckue paboThI:

HccnenoBanne 3aBUCMMOCTH Beca Tella B BoJie OT 00b&Ma MOrpyXEHHON B
YKUJKOCTB 4yacTu Tena. OnpeneneHne BpITaTKUBAIONIEH CUITBI, IEHCTBYIOMIEH
Ha TeJNo, IMOrpyKEHHOE B KUIKOCTh. IIpoBepka He3aBHUCHUMOCTH
BBITAJIKUBAIOLIEH CUJIbI, AEHCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MacChl Tea.
OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAIKUBAIOIIEH  CHUJIBL,
JEHUCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00BbEMA MOTPYKEHHON B )KHUJIKOCTh
YacTH TeJla U OT IJIOTHOCTHU XHUAKOCTH. KoHCTpynpoBaHHe apeoMeTpa WiIH
KOHCTPYHPOBAHUE JIOJIKU U ONPEAEIEHUE €€ TPy30MOABEMHOCTH

dusnyeckue SBIECHUS B MPHUPOJE: BIMSHHE aTMOC(EpPHOro AaBIIEHUS Ha
KHUBOW OpraHu3M, IJIaBaHueE PhIO

4.11

TexHuueckue  yCTpoicTBa:  COOOLIAlOIIMECs  COCYIbl,  YCTPOMCTBO
BOJIOTIPOBO/IA, THAPABINYECKUN MPecc, MAaHOMETpP, OapoMeTp, BHICOTOMED,
IOPLIHEBOMW HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, DHEPT'UA

5.1 Mexanudeckas pabora

5.2 MexaHnueckasi MOIIIHOCTb

53 [IpocTeie MeXaHHU3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBECHsI pplyara

54 [TpuMeHeHHe paBuiIa paBHOBECHS pbluara K 0JIOKY




5.5

«30510TOE TPaBWIO» MeXaHUKH. Kod(phUIIMEHT TONe3HOTO JACHCTBUS
MCXaHHN3MOB. HpOCTBIe MCXaHU3MBbI B GBITy 1 TEXHUKE

5.6

[ToTeHnmanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7

Kunernueckas OQHCPIuAa

5.8

59

5.10
5.11

8 KJIACC
Kon Kon

pasaeia  3JEMEHTa

[lonnass MexaHuyeckas OHHeprus. 3aKOH M3MEHEHHS W COXpaHEHHS
MEXaHUYECKON IHEPIrun

[TpakTuyeckue pabOTHI:

Omnpenenenue paboThI CUJIbI TPEHUS MIPU PABHOMEPHOM JBMKCHHUHU Tella 110
TOPU30HTAIBHOM mOBepXHOCTH. lccienoBaHue yClIoOBUHM paBHOBECUS
peryara. M3mepenne KIIJ[ nHakmonHoW muiockocTu. M3yudeHue 3akoHa
COXPAaHEHUs MEXaHUUECKON YHEPTUH

®du3uyecKue sIBICHUS B IPUPOJIE: PblYaru B TeJle YEJI0BEKA

TexHUYECKHE YCTPONCTBA: pbIYar, MOABM)KHBIA M HEMOJBIKHBIA OJIOKH,
HAKJIOHHAS [IJIOCKOCTh, POCThIE MEXaHU3MBbI B OBITY

IIpoBepsieMble Y1eMEHTHI COAePKAHUS

TEIIJIOBBIE ABJIEHUA

6.1

6.2

OCHOBHBIC ITOJI0KCHHS MOJICKyJI?[pHO-KI/IHGTH‘{eCKOfI TCOpHUU CTPOCHHUA
BCIICCTBA. Macca wu pa3Mepbl  MOJICKYIIL. OHBITLI, MMOATBCPKAAOIIUC
OCHOBHBIC ITOJIOKCHUA MOJIGKy.H?IpHOKHHGTH‘-IGCKOfI TCOpUHn

Mopnenu TBEPAOro, KUAKOTO M ra3000pa3HOrO0 COCTOSHUN BEILECTBA.
Kpucrannmuueckue u amopdHble Tena

6.3

6.4
6.5

6.6

6.7

OOBbsicHEeHME CBOWCTB TIa30B, JKUIKOCTEH M TBEPIBIX TEJI HA OCHOBE
ITOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUHU

CMauuBaHue u KalWJIISIPHBIC ABJICHUA
TennoBoe pacmIMpeHne U CKaTHe

Temnepatypa. CBsi3b TemMmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS
YaCTHI]

Buytpennsis osHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH JHEpruu:
TerIonepeiaya U coBeplieHne padboTbl

6.8

Buapr TCIUIonepeaavu: TCIIONpPOBOJHOCTb, KOHBCKI M, NU3JITYUYCHHUC

6.9

KonnuecTBo TEIIOTHL. Y aenpHas TeMI0EMKOCTh BEIIECTBA

6.10

TermmooOMeH U TEIIOBOE paBHOBECHC. YpaBHeHHe TEILUIOBOro OanaHca

6.11

IInaBnenue u OTBCPACBAHUC KPUCTAIIIMYCCKUX BCIICCTB. YV nenpHas TemioTa
I1IJIaBJICHUA

6.12

[TapooOpazoBanne u koHAeHcanus. Vcnapenue. Kumenue. VY penbHas
TEIJIOTa TapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEpATypbl KHUIIEHUS OT
aTMoc(hepHOro JaBICHUS

6.13

BraaxHocTh BO3yXa

6.14

3Hepr WS TOIUIMBA. Y AeJbHas TeIjioTa CTopaHuAa

6.15
6.16

6.17

[Tpununs!r pabotel TeruoBbix asurateneit KIIJ[ TemmoBoro asurarens.
TenoBble ABUTATENN U 3aIATA OKPYKAFOIIEH CpeIbl

3aKOH COXpaHEHUs U IPEBPAILCHHS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX
[TpakTuyeckue paboOTHI:

OnbITHI 1O OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.
OnBbITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MJIM caxapa.




OnpITel 10 HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHHS] Ta30B, >KUIKOCTEH U
TBEPIBIX TEI.

Omnpenenenue JaBiIeHUs BO3yXa B OaJUIOHE MINPUIA.

OnbITHL, JEMOHCTPHPYIONIUE 3aBUCUMOCTb JIaBJICHHUS BO3/lyXa OT €ro 00bEmMa
Y HarpeBaHUs WIN OXJIAKICHUS.

[TpoBepka rumoTe3pl IMHEWHON 3aBUCUMOCTH JITTMHBI CTOJOMKA YKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

HabOntonenue u3MeHEHUsT BHYTPEHHEW DSHEpPIUM Tela B pe3yJsibTare
TeIuionepenay U paboThl BHEIIHUX CHIL.

HccnenoBanue SBJICHUS TEMIoOOMEHa MpH CMEIIUBAHUM XOJOJHOW U
ropsiaeit BOAbI.

OnpezneneHre KOJINIECTBA TEIUIOTHI, MOJYYSHHOTO BOAOH MPH TEIIOOOMEHE
C HarpeThIM METAJNIMYECKUM LIWJIUHIPOM.

Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCapeHusl.

OnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3/yXa.

Ornpenenenne yAaelbHON TEIJIOTHI IIJIABICHUS JbJA.

6.18

dusnueckue SBICHHS B TMPUPOJC: TOBEPXHOCTHOE HATSIKCHUE H
KallWJUISIPHBIC SIBIICHUS B TMPHPOJE, KPUCTALIBI B TMPHUPOJE, U3IYYCHUE
ConHia, 3aMep3aHue BOJOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI,
TyMaHa, UHesl, CHera.

6.19

Texauueckue YCTpOﬁCTBaZ KaIllWJIJIAPHI, IMPHUMCPLBI HCIIOJIB30BaHUA
KpucCTaljioB, )KPII[KOCTHI:Iﬁ TEPMOMCTP, AaTYUK TCEMIICPATYpPhbl, TCPMOC,
CUCTCMaA OTOIUICHHA JOMOB, THI'POMCTPLI, IICUXPOMCETP, IIaApOBasd Typ6I/IHa,
ABUTAaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpu3zanus Tei. J[Ba poja 3JeKTPUUECKHX 3apsiioB
BzaumoneiictBue 3apsbkeHHbIX Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUTBI

7.2 B3aMMOJEMCTBUS 3apsHKEHHBIX TeNl OT BEJMYMHBI 3apsOB U PACCTOSHUS
MEX]Ty TeJIaMH)

73 OnekTpuueckoe mosie. Hampsoxk€HHOCTH anekTpuyeckoro mosns. [lpunimmn
CYTIEPIO3UIINH IEKTPUUYECKUX MOe (Ha KaueCTBEHHOM YPOBHE)

74 Hocutenu snexkTpudeckux 3apsiioB. DJIEeMEHTAPHBINA JICKTPUUECKUIN 3apsil.

' Crpoenue atoma. [IpoBOIHUKY U ANDIIEKTPUKHU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

76 DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
HcTouHmKH MOCTOSTHHOTO TOKa

77 JleficTBUSI AIEKTPUYECKOTO TOKa (TEIJIOBOE, XMUMHUYECKOE, MAarHUTHOE).
DNEKTPUUYECKHI TOK B )KHUJIKOCTSX U ra3ax

7.8 Onektpuyeckas 1enb. Cuina Toka. DIeKTPUUECKOe HANPSKEHNE

7.9 ConpoTHuBiI€HNE POBOJHUKA. Y IETLHOE COTPOTUBIIEHHUE BEIIECTBA

7.10 3akon Oma 1S ydacTka Henu

7.11 [TocnenoBarenbHOE U MapaJLIETbHOE COETUHEHUE TPOBOJHUKOB

7.12 PaboTa 1 MOIITHOCTH JIEKTpUUECKOro Toka. 3akoH [xoyis — JleHma

713 DOneKTpUYecKue LEeNu W NOTPeOUTENH 3JIEKTPUUECKON >HEpruu B OBITY.
KopoTtkoe 3ambikanmne

7.14 [TocTostHHBIE MarHUTHI. B3anMo1eiCTBUE TOCTOSIHHBIX MAarHUTOB

715 MarauTtHoe noje. MarautHoe 1moJsie 3eMJIM U €ro 3Ha4YC€HHE IS )KM3HU Ha

3emite




9 KJIACC

7.16

OmnbiT Opcrena. MarHuTHOe MOJ€ AJIEKTpUYecKoro Toka. IlpuMenenue
QJICKTPOMAIrHUTOB B TCXHHUKE

7.17

7.18

JleiicTBE MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUIATEIb
IIOCTOSIHHOTO TOKa. Mcmosnp3oBaHue 3IEKTPOJABUTATENCH B TEXHUYECKHX
YCTPOMCTBAxX U Ha TPAHCIIOPTE

OnbiTel Dapajes. SABnenHue 35ekTpoMariuTHor uHaykiuu. [Ipasuio Jlenna

7.19

7.20

7.21

7.22

OnektporeHepatop. CrocoObl  TOJYYCHHUS  DJICKTPUYCCKOW  DHEPIHU.
DNEKTPOCTAHIINHM Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH

[TpakTuyeckue paboOTHI:

OnbITel 10  HAOMIONEHHWIO DHJIEKTPU3ALUU Tel HUHAYKLIUEH U IpH
COIIPUKOCHOBEHHUHU.

HccnenoBanne HAEHUCTBHS DJIEKTPUYECKOrO IIOJIsI HA IPOBOJAHHUKM U
JUDJIEKTPUKH.

CO6opka u mpoBepka paboThl MEKTPUUECKON LM MOCTOSIHHOTO TOKa.
W3mepeHue U peryJimpoBaHHUe CUIIbI TOKA.

H3mepeHue U peryInpoBaHue HaIIPSHKEHHUS.

HcenenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYILIETO YE€pe3 pPE3UCTOp, OT
COIIPOTHBIIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COIIPOTUBIIECHUS
IIPOBOJHMKA OT €T0 JJIUHBI, TUIOIIAAH [IONIEPEUYHOr0 CEYEHMS U MaTepuala.
[IpoBepka mnpaBuUiia CIOXKEHHUS HANOPSDKEHUN MpU  TOCIEI0BATEIbHOM
COECIUMHEHUM IBYX pe3nuctopoB. IIpoBepka mpaBuia Uil CHIIBI TOKa IIPU
napajyieIbHOM —~ COCOUHEHHWH  pe3uctopoB.  Ompenenenune  paboOTHI
NMEKTPUYECKOr0 TOKA, UAYILEro uyepe3 pesucrop. OnpeneacHre MOIHOCTU
JJIEKTPUYECKOTO TOKa, BBIACIsIEMOM Ha pesucrope. lccnenosanue
3aBUCUMOCTH CHJIBI TOKA, MAYILEro 4epe3 JaMIIOuKy, OT HAIpsDKCHHs Ha
veri. Omnpenenenue KIIJI wnarpeBatens. HWccnegoBanue MarHUTHOTO
B3aMMOJCHCTBUS IOCTOSHHBIX MAarHuTOB. [3yueHHME MarHUTHOrO IOJIA
MOCTOSIHHBIX MAarHUTOB IIPU UX 00BEIMHEHUH U pa3neneHuu. McenenoBanue
JNEUCTBUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTpenky. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJIEUCTBUS KATYILIKH C TOKOM
U MarHura oT CHJbl TOKa M HAlpaBICHWs TOKAa B Karymke. M3yuenue
JIEMCTBUSL MarHUTHOTO TIOJISI Ha MIPOBOAHMK ¢ ToKoM. KoHcTpynpoBanue u
HA3y4ECHHUE paboThI DJIEKTPOABUIATEIIS. N3mepenne KIIJ
ANEKTPOABUTaTENbHON yCTaHOBKHU. OIBITHI MO MCCIEIOBAHUIO SIBICHUS
JNEKTPOMAarHUTHOM HWHAYKLUU: HCCIEAOBAaHUE W3MEHEHMM 3HA4YCHUS U
HaIpaBJIEHUs] UHAYKLIIHOHHOTO TOKa

dusnueckue SBICHUS B MPUPOJIE: AICKTPUUECKUE SIBIEHUS B atMmocdepe,
ANEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOe Tmone 3emiu, apeid
TIOJTFOCOB, POJIb MArHUTHOTO TTOJIS JJIS )KU3HHU Ha 3eMJie, MOJISIPHOE CUsTHUE

TexHHUEeCKne yCTpPOMCTBA: DJIEKTPOCKOII, aMIIEPMETP, BOIBTMETP, PEOCTAT,
CUETYMK DJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelbHbIE AJIEKTPONIPUOOPHI (mpumepsl), AIIEKTPUYECKUE
MIpeIOXPaHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABUTaTENb MMOCTOSHHOTO TOKAa,
TeHEepaTop MOCTOSIHHOTO TOKA




Kon

Kox anmementa

[IpoBepsieMbIE 3IIEMEHTBI COACPIKAHUS

paszneina
MEXAHUWYECKUE SBJIEHUA
8.1 Mexanundeckoe aBrxkeHue. MarepuanbHast Touka. Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUIKECHHUS
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHUE
3.4 HepaBHomepHoe mnpsimoninHeliHoe aABMKeHHe. CpeaHsiss MU MTHOBEHHas
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JIBH)KEHUU
8.5 Yckopenue. PaBHOyCKOpeHHOE MPSMOJIUHEHHOE IBUKEHHE
8.6 Cob6oanoe naaenue. OneiTel ["anunes
2.7 PaBHOMepHOE ABIKEHUE MO OKpykHOCTH. [lepron m yactota oOpaieHusl.
JIuneiHas u yrioBas ckopoctu. LleHTpocTpeMUTENbHOE YCKOPEHNE
8.8 [lepserit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tpertunii 3akon HeroToHa
8.11 [IpuHIUII CynIepIIO3UIIMM CHIT
8.12 Cwuiia ynpyroctu. 3akoH ['yka
313 Cuna TpeHus: cuiia TPeHUs CKOJIBKEHHUS, CUjla TPEHUS MOKOSI, IPYTHe BUIbI
TpEHUs
314 Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpEHHE CBOOOIHOIO
naJeHUs
315 JBuxenne rtuianer Bokpyr Comnma. IlepBas kocmMudeckass CKOPOCTb.
HesecoMocTh 1 neperpysku
8.16 PaBHOBecue marepuasibHOI TOUKU. AOCOJIFOTHO TBEPOE TEIIO
8 317 PaBHOBecue TBEpHOro Tena € 3aKPEINIEHHOW OCBhIO BpameHus. MOMEHT
' cuibl. LleHTp TsbxecTu
8.18 Nmmynse Tena. U3menenue umiynbca. UMmynse cuib
8.19 3aKOH COXpaHEHMsI UMITyJIbca
8.20 PeakTuBHOE ABMMXKEHNE
8.21 Mexannueckasi paboTa U MOILITHOCTh
8.22 Pabora cuin TskecTH, ynpyroctu, TpeHus. CBsi3b SHEpPruu U paboThl
8.23 [ToTeHunanbHas 3HEPTUs TeNa, HOJIHATOrO HaJl HOBEPXHOCTHIO 3eMIIU
8.24 IToTeHumanbHas YHEPrUs CKATOU NPYKUHBI
8.25 Kunernyeckas 3Heprust. Teopema 0 KHHETUYECKONW YIHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTryeckue paboOTHI:
Ornpenenenre cpeaHel CKOPOCTH CKOJBKEHHS Opycka WIM JBHKCHUS
IIapuKa 0 HAKJIOHHOW IockocTh. OmnpeneneHne yCKOpEHUs Tena IMpH
PaBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTM IIyTM OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HadaJbHON CKOPOCTH.
8.27 [TpoBepka rumoTe3bl: €CIUM TMpH PABHOYCKOPEHHOM JBM)KEHUH 0€3

HavaJIbHOH CKOpPOCTH IIYTH OTHOCATCA KaK pPia]g HEUYETHRIX qucel, TO
COOTBETCTBYIOINE IPOMEXYTKH BPEMEHHU OJUHAKOBBI.

HCCHG}IOB&HI/IG 3aBUCUMOCTH CHUJIBI TPCHHUA CKOJIBXKCHUA OT CHJIIbL
HOpMaJibHOTO JaBiieHus. Omnpenenenue ko3 duimenTa TpeHus CKOJIbKEHHUS.
Omnpenenenue xKECTKOCTU MpYykHUHBL. Onpenenenne pabOThl CHIIBI TPEHUS
IIPM PAaBHOMEPHOM JIBM)KEHUU Tella 10 TOPU30HTAIBHON IMOBEPXHOCTH.




Omnpenenenne pabOThl CUJIBI  YIPYrocTH TNpU  MoAbEME TIpy3a C
MCIIOJIb30BaHNEM HETIOJIBUKHOTO U TIOJIBUKHOTO OJIOKOB

8.28

du3nyeckue sSBJICHUSI B npupoac: MpuiInBbl U OTJIUBbLI, IBUKCHHUC IUIAHCT
ComHeuHoM CHUCTEMBI, PCAKTUBHOC JBUXKCHHC JKUBBIX OPIraHU3MOB

8.29

TexHu4eckue yCTpoMCcTBa: COUIOMETP, JATYUKHU MOJO0KEHUSI, pACCTOSHUS U
YCKOPEHUSI, PaKeThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

Konebarenbnoe paBmkenue. (OCHOBHBIE XapaKTEPUCTHKU KOJeOaHMIl:

o1 MEpUOJ, YaCTOTA, AMIUIUTYAA
92 MareMaTtnyeckuii U IPYKUHHBIA MasATHUKU. [IpeBpalienue sHepruu npu
K0J1e0aTeNbHOM JIBUKEHUU
9.3 3aryxaromue konebanus. BeinyxxaeHnsie koneOanus. Pezonanc
Mexanuyeckue BoOJIHBI. (CBOICTBA MEXaHWYECKMX BOJIH. [IpoponbHble u
94 IIONIEPEYHbIE BOJHBL. J[IMHA BOJHBI U CKOPOCTb €€ pacIpOCTpaHEHUs.
MexaHnuecKue BOJIHbI B TBEPJIOM Telle, CEHCMUUYECKUE BOJIHBI
9.5 3Byk. [')pomMKkoCTb U BbICcOTa 3BYKa. OTpakeHuE 3ByKa
9.6 WHu(pa3Byk U yabTpa3Byk
? [TpakTuyeckune pabOTHI:
OnpezneneHye 4acTOThl U EpHOAA KoleOaHUH MaTeMaTUYECKOro MasiTHUKA.
Omnpenenenye 4acToThl U Neproia KoaeOaHui NpyKUHHOTO MasiTHUKA
9.7 HccnenoBaHue 3aBUCUMOCTH ME€pPHUO/A KOJICOAHUH IMOABELUIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH. VccienoBaHue 3aBUCHMOCTH TEpHOAA KoJeOaHUi
IPYKUHHOT'O MasiTHUKA OT Macchl rpy3a. [IpoBepka He3aBUCUMOCTH epHoa
KoJIeOaHU Tpy3a, MOABEUIICHHOTO K HUTH, OT MAacChl Irpy3a M KECTKOCTH
npyxuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaIeHUs
93 dusnueckue ABJCHHA B IPUPOJE: BOCHPUATHE 3BYKOB JKMBOTHBIMH,
3eMJIETPSACEHUE, CEUCMUYECKUE BOJIHBI, IIYHAMHU, 9XO
9.9 TexHHUYEeCKHE yCTPONCTBA: HXOJIOT, UCIOIb30BaHUE YIIbTPa3ByKa B OBITY U
TEXHHUKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 ONeKTpOMarHUTHOE  Moje. OJIeKTpOMarHUTHbIe  BoJIHBL.  CBolicTBa
AJIEKTPOMAarHUTHBIX BOJIH
10.2 IIIxana >1eKTPOMarHUTHBIX BOJIH
10.3 DneKkTpoMarHuTHas npupoaa ceera. CkopocTs cBeTa. BosiHOBBIE cBOMCTBA
cBeTa
10 [TpakTueckue paboThI:
10.4 N3yueHne CBOWCTB 3JEKTPOMAarHUTHBIX BOJIH C IMOMOIIbIO MOOMJIBHOTO
tenedoHa
10.5 dusnyeckue SABICHHUS B MPHUPOjAE: OMOJIOTHYECKOE AEeWCTBHE BHIIMMOTO,
yIbTPapuOIETOBOIO U PEHTI€HOBCKOIO U3ITyYeHU I
10.6 TeXHHqUeCKHe YCTPOMCTBA: MCMOJIb30BAaHUE AIIEKTPOMATHUTHBIX BOJIH JUIS
COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JIyueBast monens cBera. MIcTOUHMKM cBETa
11.2 IIpssMONMHENHOE pacIIPOCTPAaHEHUE CBETA
11 11.3 Otpaxkenue cera. [1nockoe 3epkano. 3aKOH OTpaKEHHUs CBETA
114 [Ipenomnenne cBera. 3akoH mpenoMyieHHs cBeTa. [lomHOE BHYTpEeHHEE
OTpakKEHHE CBETA
11.5 JInnza. Xop s1ydeii B JIMH3e
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11.6 Onrtuueckas cuctema ¢oToarnmapara, MUKpPOCKOIIa U TEIECKOMa
11.7 I'ma3 kak ontuyeckas cuctemMa. biiM30pyKoCTh 1 JaibHO30PKOCTh
11.8 Pasnoxxenne Oemoro cBera B crektp. OmbiTel HploToHa. CroskeHue
CIIEKTPaJIbHBIX LIBETOB. /[ucnepcus cera
[TpakTueckue paboThI:
WccnenoBanue 3aBUCMMOCTH yIJla OTpaKeHHUS CBETOBOrO Jiyya OT yrja
MaJCHUsI.
W3ydeHne XxapakTepuCTHK H300pakeHUs TpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBanue 3aBUCHUMOCTH yrijla MPEIOMIIEHHS] CBETOBOIO Jyda OT yria
11.9 MaJICHUs] Ha TPAHUIIE «BO3JIYX — CTEKIION.
[Tony4yeHnne n300paskeHHIA ¢ TOMOIIIBIO COOMPAFOIIICH JTUH3HI.
Omnpenenenne (POKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI COOMparomieit
JIUH3BL.
OMBITHI IO PA3JIOKECHHUIO OEJIOTO CBETA B CIIEKT.
OnpITHl IO BOCHPHUATHIO I[BETAa MPEIMETOB NpU HUX HAOIIOJECHUH uepe3
[[BETOBBIC (DUIIHTPHI
11.10 ®dusnueckue siBaeHus B npupone: 3atmenus Comnua u JlyHsl, 1BeTa Ted,
ONnTHYECKUE SIBJICHH B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
11.11 TexHuuyeckue yCTpPOHCTBA: OUYKH, IMEPHUCKOIM, (oToamnmapar, ONTHUYECKUE
CBETOBOJIbI
KBAHTOBBIE ABJIEHUA
12.1 OmnbiTel Pezepdopaa u mianerapuas Mojaens atoma. Mogens atoma bopa
12.2 Hcnyckanue u norionieHue ceera atoMoM. KBaHThl. JInHeluaTeie CieKTpbl
12.3 PannoaktuBHOCT. Anlb(a, 6eTa- 1 raMMa-u3IydeHus
12.4 Crpoenue atomHoro siapa. HykinonHast Mojens aToMHOrO siipa. M30Tomnsl
12.5 PannoaktuBHble ipeBpanienus. lleproa nonypacnasa aTOMHBIX siiep
12.6 SnepHble peakuuy. 3aKOHbI COXPAHEHHUSI 3aPs,J0BOIO0 U MACCOBOI'O YUCE
12.7 OHeprus CBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuu cuntesa u nenenus siaep. Ucrounnku snepruu ColiHIA U 3BE3 T
12.9 Snepnas sHepreruka. JleWicTBUE PaAUMOAKTUBHBIX W3JIyYCHHM Ha JKUBBIE
OpraHU3MBI
[TpakTudeckue paboThI:
Ha6nronenue CrtonHbIX U TMHEHYATHIX CIIEKTPOB U3TyUEHHUS.
12.10 HccnenoBanue TpekoB: U3MEPEHUE YHEPTUU YACTHULBI IO TOPMO3HOMY ITYTH
(o pororpadusim).
H3mepenne paaroakTuBHOTO GhoHA
duzuyeckne SBICHUS B MPUPOJE: CTECTBEHHBIH PaJMOAaKTHUBHBIN (OH,
12.11 KOCMHUYECKHUE JIyYd, PAJUOAKTUBHOE WU3JIyYECHUE INPUPOIHBIX MHUHEPAIOB,
JIEMCTBHE PAJMOAKTUBHBIX U3JyUYEHUN HAa OPTraHU3M YeJIOBEKa
12.12 TexHu4eckne yCTpOMCTBA: CHEKTPOCKON, WHAMBUAYAJIBHBIA JIO3UMETP,

KaMcCpa Bunscona




ITPOBEPAEMBIE HA OI'S 1O ®U3UKE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHA
OCHOBHOH OBPA3OBATEJIbBHOHU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O

OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHNSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O 00111eI0
o0pa3zoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu (U3MKM B HAYYHOM KapTUHE MHUpa; CHOPMUPOBAHHOCTH
0a30BbIX IPEJICTABICHUH O 3aKOHOMEPHON CBSI3M U I1O3HABAEMOCTHU SIBJICHHM
MIPUPO/IBI, O POJIU HKCIIEPUMEHTA B (PU3HKE, O CUCTEMOOOPa3yIOIIei pou (PU3NKH
B DPa3BUTUU €CTECTBEHHBIX HAyK, TEXHMKM U TEXHOJIOTUH, 00 3BOJIOLUU
(¢U3NYEeCKUX 3HAHUM M MX POJHM B IEIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE
MHPA, O BKJIa/Ie POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKHU,
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, PAa3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHus O BHUJAX MaTepud (BEIIECTBO U IOJIE), O JBM)KEHUH KakK cCrocooOe
CYLIECTBOBAHMSI MAaTe€pUH, 00 aTOMHO-MOJIEKYJISIPHOM TEOpUM CTpPOEHUs
BEIIECTBA, O (PU3MUECKONW CYIIHOCTU SBJIEHUH MNPHUPOIbl (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHME pa3inyarh SBJICHUS IO
OIMCaHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOILUX
TaHHOE (hU3MUEecKoe SBJICHUE, YMEHHE PACIO3HABATH NPOSBICHUE HM3YYE€HHBIX
¢u3nyeckux SBICHUH B OKpYXAlOIEM MHUpPE, BbIIEISIS UX CYILECTBEHHbIE
CBOMCTBa (IPU3HAKHU)

Bnagenue ocHoBaMu MOHATUITHOTO anmapaTa U CUMBOJIMYECKOTO SI3bIKa (PU3UKU
U WCHOJb30BAHUE UX JUIS PEIIeHUs y4yeOHBIX 3a]ay; YMEHHME XapaKTepHU30BaTh
CBOMCTBa Tel, (PU3NYECKHE SBICHUS U MPOLIECCHI, UCIIOB3Ys (DyHIaMEHTaIbHbIC
Y OMIIUPUYECKUE 3aKOHBI

VMeHHe OMKUChIBATh H3yUEeHHbBIC CBOMCTBA T U (DU3UUECKHE SIBICHUS, HCIIOIb3YS
(bu3HUYECKre BETMUUHBI

Bnanenne ocHOBaMH METONOB HAy4HOIO IIO3HAHHUS C YYETOM COOJIIOJCHHMS
npaBui 0€30MacHOro TpyAa: HaOMroAeHue (PU3NUECKUX SBICHU:

YMEHHE CAMOCTOATEIBHO COOMPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY U3 JAHHOTO
Habopa 000py10BaHMs IO HHCTPYKIIMU, OIIMCHIBATD XOJ1 OMBITA U 3alTUCHIBATH €T0
pe3ynbTaThl, (OPMYJINPOBATh BHIBOJIBI;

IPOBE/IEHUE NPAMBIX U KOCBEHHBIX M3MEpEHHH (PU3NYECKUX BEIMYUH: YMEHHE
IUIAaHUPOBATh M3MEPEHUs, CAMOCTOSTEIbHO COOMpaTh 3SKCIEPUMEHTAIbHYIO
YCTaHOBKY I10 MHCTPYKIUU, BBIYKCIIATh 3HAYCHUE BEIUYMHBI U aHAIU3UPOBATH
IIOJIyYEHHBIE PE3YyJbTAaThl € YYETOM 3aJaHHON TOTPEIIHOCTH pe3yIbTaTOB
HU3MEPECHU;

IIPOBE/ICHUE HECIIOKHBIX IKCIIEPUMEHTAIBHBIX UCCIIEI0BAHNUN; CaMOCTOSATEIBHO
coOHMpaTh 3KCIEPUMEHTAIBHYI0 YCTAaHOBKY M IPOBOJUTH HCCJIEIOBaHUE IO
MHCTPYKLUH, MPEACTABIATH MOIYyYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEIUYMH B
BUjZe TaOIWI W TpadUKOB, YUYHUTHIBATH IOTPEIIHOCTH, J€NaTh BBIBOJBI IO
pe3yJIbTaTaM MCCIEA0BAHMS

[TonrmaHMe XxapaKTepHBIX CBOMCTB (PU3MUECKUX MOjeNel (MaTepraibHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJI0, MOJIETN CTPOCHHMS Ta30B, JKUJIKOCTEH M TBEPABIX TET,
IUIaHETapHas MOJAENb aToMa, HYKJIOHHAas MOJENb aTOMHOIO s/pa) U yYMEHHE
MPUMEHSITh UX 7151 OOBSICHEHUSI (PU3NUECKHUX ITPOLIECCOB

YMeHne 0OBSACHATH (1)I/ISI/I‘~IGCKI/Ie mponecCel U CBOMCTBaA TCJI, B TOM 4YHCJIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOI'O XdapaKTCpa, B YACTHOCTH,
BBIABJIATH ITPUYMHHO-CIICACTBCHHBIC CBA3HU U CTPOUTH OOBSICHEHHUE C OHOpOfI Ha
HU3YUYCHHBIC CBOMCTBA (bI/ISI/IquKI/IX ﬂBHeHHﬁ, (I)I/I3I/I‘-ICCKI/IC 3aKOHBI,
3aKOHOMCPHOCTHU U MOJCIIN




YMenne pemarh pacdy€THble 3amaun (Ha 0aze 2 — 3 ypaBHEHUWH), HCIOIB3YS
3aKOHBI U (OPMYIbI, CBA3BIBAIOIINE (U3NYECKHE BEIMYMHBI, B YacCTHOCTH,
3aIHChIBATh KPAaTKOE YCIOBHE 3aJaud, BBIBIATH HEAOCTAIOIIUE JaHHBIC,
BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAMMBIE UL €€ PELICHHUs, UCII0JIb30BaTh
CIIpaBOYHBIC JaHHBIC, MPOBOJAWTH PACUEThl M OLCHUBATh PEATHCTHYHOCTH
MOJyYEHHOTO 3HAa4YeHUs (PU3UYECKON BEIMYMHBI; YMEHUE ONPEACIAThH
pa3MepHOCTh (PU3MYECKOM BEINYMHBI, TOJTYYEHHOH MPH PELICHUH 331a491
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VYMeHHe XapaKkTepu30BaTh NPUHIUIBI AEHCTBHUS TEXHUUECKHX YCTPOWCTB, B TOM
qrcie ObITOBBIX MPUOOPOB, U MIPOMBIIUICHHBIX TEXHOJIOTHYECKUX MPOLIECCOB IO
X OIMCAHUIO, HCIONB3Ys 3HAaHUS O CBOWCTBaX (HU3MYECKUX SBICHUN W
HE00X0AUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH

VMeHHe HCIOJIb30BaTh 3HAHUS O (PM3UYECKHX SIBJICHUSX B IOBCETHEBHOM KH3HU
st obecriedeHns: 0€30MacHOCTH MpU OOpaIIeHuH ¢ OBITOBBIMU IPUOOpaMU H
TEXHUYECKHMHU YCTPONMCTBAMH, COXPAaHEHHUS 3[0POBbS M COONIOACHHS HOPM
HKOJIOTHYECKOTO ITOBEACHHS B OKPYKafOLIeH cpejie; OHMMaHNe HE0OOX0IMMOCTH
NPUMEHCHUS] JOCTH)KCHHH (U3UKH M TEXHOJNOTWH Uil  PalMOHAIBLHOTO
MPUPOJIONIOIE30BAHUS

OnbIT MOUCKa, MPeoOpa3oBaHUs U TPEACTABICHUS MHPOPMALUN (HU3HUECKOTO
COJepKaHUS  C  HCIOJIb30BaHUEM  MH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH; YMEHHE OIICHWBATh JOCTOBEPHOCTh MOJYYCHHOW MH(pOpMaIruy Ha
OCHOBE UMEIOIIMUXCA 3HAHUW M JONOJHUTENIbHBIX MCTOYHUKOB; YMEHHUE
UCIOJIb30BaTh IPU BBIIOJHEHUH Y4YEOHBIX 3aJaHUil HayYHO-IOMYJISPHYIO
IUTEeparypy (GpU3NUECKOro coiep>kKaHus, CIPaBOUYHbIE MaTepUAIIbl, PECYPChI CETH
WutepHer; BnageHue 0a30BBIMH HaBBIKAMHU MPEOOpa3oBaHUs MHPOPMALUU M3
OJHOW 3HAaKOBOM CHUCTEMbl B JPYrylo; YMEHHE CO31aBaTh COOCTBEHHBIE
MMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpPMALUU U3 HECKOJBKHUX
HMCTOYHHUKOB




IHHEPEYEHDB 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kox IIpoBepsiemblii 3JIeMEHT CO/IepPKAHUS
1  MEXAHWYECKUE ABJIEHUA
11 Mexanunyeckoe nBrxkenue. MartepuaibHas Touka. Cucrtema orcuéra. OTHOCUTENIBHOCTD
) JIBUKCHUA
PaBHomepHoe u HepaBHOMepHOe JBHKeHHE. CpenHsisi ckopocTb. Dopmyna s
1.2 BBIYMCIIEHHUS CpEOHEN CKOPOCTU: V = S/t
PaBHOMEpHOE NPAMONIMHENHOE IBH)KEHHE. 3aBUCUMOCTh KOOPJAMHATHI TeJIa OT BPEMEHU B
Clly4ae paBHOMEPHOT'O MPSMOJIUHEHHOTO ABUKCHUSI:
L3 x(t)=x,+vut
I'paduku 3aBUCUMOCTH OT BpEMEHU JJIsi MPOEKIIMH CKOPOCTH, MPOEKIIUU MepEeMEIICHHUS,
MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSMOJIMHEHHOM JABUKECHUU
3aBUCHMOCTh KOOpPAMHATHI TeJa OT BPEMEHM B ClIydyae pPaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHMUS:
2
Sy(f)=vg, *f+ay* =
-
DopMyIIbl 1J1s TPOEKITUHU MEPEMEILEHHUS, TPOCKIIUU CKOPOCTH U MTPOCKIIUU YCKOPEHUS TIPH
PaBHOYCKOPEHHOM MPAMOJIUHENHOM JABUKECHUU:
2
1.4 -5x(f)=00x'f+ﬂx'3..
U.\'(f) =Upy T4, £,
a.(f)=caonst,
U:.'r‘ - Ul.rL ZEHISI
I'paduku 3aBUCHMOCTH OT BPEMEHH IJisi MPOEKIMU YCKOPEHHWsI, MPOEKIIMH CKOPOCTH,
MPOCKIIUM TIEPEMEIIEHUsI, KOOPAWHATHI TIPH PABHOYCKOPEHHOM  MPSMOIMHEHHOM
JBUKEHUH
CBoboanoe manenue. opmybl, onuchBarOIe CBOOOAHOE NMaJCHNUE Tejla IO BEpTUKAIU
15 (mIBM>KEHME Tela BHU3 WJIM BBEPX OTHOCUTEIBHO TOBEPXHOCTH 3emiu). ['paduxu
" | 3aBHCHUMOCTH OT BPEMEHHM AJI MPOEKINH YCKOPEHHUS, IPOEKIIUH CKOPOCTU U KOOPANHATHI
MIpU CBOOOTHOM TAJCHUH TeJa TT0 BEPTUKAIN
CKopoCTh PaBHOMEPHOTO JIBUKEHHUSI TeJla IO OKpykHOCTH. HarnpaBnenue ckopocTu.
dopmyna 171 BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTH U TIepruo1 0OpalieHus:
U= inR
T
IlenTpocTpemutenbHoe yckopenue. HampaBieHne HEHTPOCTPEMHUTEIBHOTO YCKOPEHHS.
®opMyia 17151 BBIYUCICHUS YCKOPEHUS:
2
1.6 q. = v
" R
®dopmyra, CBI3BIBAIOINIAS TIEPUO]] M YaCTOTY OOpaIEHNUS:
1
V=—

T




1.7

1.8
1.9

1.10

Macca. ITnotHocts BemecTBa. @opmyiia Jjisl BBIYUCICHUS TITIOTHOCTH:

_m
v

Cuna — BektopHas gusnueckas BenuunHa. ClioskeHHe Cuil
SBnenue nnepuuu. Ilepssiii 3akoH HeroTOHa
Bropoii 3akoH HeroToHa:

F=m-a

CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TEJO

1.11

B3aumoneiictue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,

1.12

1.13

1.14

TpCHI/Ie IMOKOA U TPCHUC CKOJILKCHUA. CDOpMy.Ha AJI1 BBIYMCIICHUA MOAYJIA CUJIbI TPCHUA
CKOJIBXXCHU A

FTP=H'N

Hedopmarus tena. Yopyrue u Heynpyrue acopManuu. 3aKOH yrnpyroi nedopmMaiiu
(3akoH ['yka):

F=k-Al

BCGMI/IpHOC TSATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

m, -m,
F=¢g-—L1 _2

R
Cuna TspkecTu. Y CKOpeHue CBOOOIHOTO MaCHHS.

dopmyna 171 BBIYUCICHUS CUIIBI TSDKECTH BOM3H nmoBepxHoctu 3emnu: F = mg.
JBwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckas ckopocts. HeBecomocTs 1
neperpy3Ku

1.15

Nwmnynbe Tena — BekTopHas pu3nyecKasi BEIMYUHA.
p=mi

I/IMHy.]'ILC cucteMsl Ted. I3MeHeHne HMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CUCTCMBI TCII:
D=+, U, =const

PeakTtuBHOE ABHKEHHE

1.17

Mexann4deckas pa60Ta. dDOpMlea JJIA BBIYMCIICHUA pa6OTLI CHIJIBI:

A=Fscosc

Mexanndeckasi MOIIIHOCTb:

n=2
r




1.18

1.19

1.20

1.21

Kunernueckas u noteHmanbHas sHeprus. Gopmya 171l BBIYUCICHUS] KWHETUYECKOU
SHEPTHH:

2
Teopema o kuHeTHUecKOU dHEepTrUn. Dopmyria IJisd BEIYUCICHHS TTOTCHIIMAIIBHONW YHEPTUH
TEla, IOAHITOTO
Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIusi:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHUYECKOM 3Heprun. Popmyra s 3aKOHA COXPaHEHUs
MEXaHWYECKON SHEPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. Momenrt cunel: M - FL
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[ToxBrokHBIN 1 HenoABKHBINA 010ku. KIT/] mpocThIX MeXaHU3MOB,
A—aarpaqe:ﬂ:ﬂaﬂ

JlaBiieHure TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHUS 1aBJICHHS TBEPIOIO Tena:
F
P=-
HaBnenue raza. ATMocepHOe JaBieHUE.
I'mapocTaTnyeckoe 1aBlieHUE BHYTPH KHJIKOCTH.
@opMyita 11 BBIYMCIICHUS 1aBJIICHHSI BHYTPH KUIAKOCTH:

p=pgh+p_,

1.22

1.23

1.24

1.25

3axoH [lackans. I'mapaBnuyeckuii npecc

3akoH Apxumezna. @opmyia s ONpeneNeHNs BbITATKUBAOLIEH CHIIbL, IEUCTBYIOIIEH Ha
T€J0, IOTPYKEHHOE B )KUJIKOCTh WJIU Tas3:

Fam =PEV

Vcaosue nnaBanus tena. [lnaBanue CYZI0B U BO3AYXOILIaBaAHUEC

Mexannyeckue KoneOaHus. AMIUUTYA, TMEPUOJ W YacToTa KojebaHui. dopmyrna,
CBSI3BIBAIOIIAS YACTOTY U MEPUO]T KOIeOaHU:

MatemaTtuueckuil U IpyXKUHHBINA MasTHUKU. [IpeBparienne sHepruu npu KojedareabHOM
JBHKEHUH




1.26

3aryxatomue kojgebanus. BeinykaeHnbie konedanus. Pezonanc

1.27

1.28

Mexanunueckue BosHbL. [IponosibHbIE U MoNepeyHble BOJIHBI. JIJTMHA BOJHBI U CKOPOCTh
pacnpoCTpaHEHUs BOJIHBL:

rL=v-T

3ByKk. ['poMKoCTh U BbIcOTa 3ByKa. OTpakeHUE 3ByKOBOW BOJIHBI HA TPAHUILIE ABYX CPEN.
WHbpa3Byk U ynbTpa3ByK

1.29

IIpaxmuueckue pabomul

N3mepenne cpeaHeil MIOTHOCTH BELIECTBA; apXHUMEIOBOM CHJIbI; KECTKOCTU MPYKUHBI;
Koa(hduULIMeHTa TPEHUS CKOJIBKEHUS; pabOThl CUIIBI TPEHUS, CUIIBl YIIPYTOCTH; CpEAHEH
CKOPOCTH ABM)KCHUS OpyCKa M0 HAKIIOHHOM IMIOCKOCTH; YCKOPEHUS OpycKa U ABHKESHUN
10 HAKJIOHHOM IJIOCKOCTH; YacTOTHI U Meproia KoJieOaHUi MaTeMaTHYeCKOro MasiTHUKA;
YacTOTHI M NEPUO/Ia KOJIeOaHUH MPYKMHHOTO MAsTHUKA; MOMEHTA CHJIbI, JCHCTBYIOIIETO
Ha pblyar; paboThl CUJIBI YIPYTOCTH HpPHU MOABEME I'py3a C MOMOIIBIO HEMOIBUKHOTO
6110Ka; pabOThI CHUIIBI YIPYTOCTH NP MOABEME Ipy3a C MOMOIIBIO MOJIBUKHOTO OJIOKA.
HccnenoBanmne 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00bEMa MOrPYXEHHON YacTu Tena u
OT IINIOTHOCTHU XHUAKOCTHU, HC3aBUCHUMOCTH BI)ITaJIKI/IBaIOHIGI\/JI CHJIBI OT MACCHhI T€Jla, CHUJIbI
TPEHHS CKOJIBKEHHSI OT CHJIBI HOPMAJIBHOTO JAaBIIEHUS U OT POJa MOBEPXHOCTH; CHIIBI
YIOPYTOCTH, BO3HUKAIOLIEH B MPYXKHUHE, OT CTENEHU J1ehopMallui MPYKUHbBI; YCKOPEHUs
Opycka OT yrjla HakJIOHAa HAIMpPaBJIIONICH; mepuoja (4acToThl) KOJIGOAHWUH HUTSIHOTO
MasiTHUKA OT JJIMHBI HUTH; TIepro/ia KoJieOaHUi MPYKMHHOTO MasiTHUKA OT Macchl rpy3a u
)KECTKOCTHU IMPY>XUHBI; HCCICAOBAHUC HC3aBUCHUMOCTU IICPUOA KOJI€6aHI/If/'I HUTSAHOTI'O
MasiTHUKA OT Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbluara

1.30

1.31

2.1

22

2.3
2.4
2.5

2.6

Qu3zuueckue s6ieHUs 8 npupode. TPUMEPHl TBUKEHHS C PA3IUYHBIMU CKOPOCTSIMH B
KUBOM M HEXUBOU NPUPOJE, NCHUCTBUE CUIIbI TPEHUS B IIPUPOAE U TEXHUKE, IPUIUBBI U
OTJIUBBI, JBW)KEHHE IIaHeT COJIHEYHOM CHUCTEMbl, PEAKTHUBHOE JBUKEHHUE >KUBBIX
OpPTraHU3MOB, pbIUard B TeJIe YeJIOBEKa, BIMSHUE aTMOC(HEPHOTO JaBICHHUS Ha KHBON
OpraHus3M, IUIaBaHWE pbIO, BOCHPHUITHE 3BYKOB JKUBOTHBIMHU, 3E€MIIETPSACEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, X0

Texnuueckue ycmpoticmea: CIIAJOMETP, TaTUUKU MOJI0KEHUS, PACCTOSHUS U YCKOPEHMS,
JUHAMOMETp, TOALIMITHUKH, PaKeThl, pbluar, IMOJBHMXHBIM M HEMOJBMXKHBIM OJOKH,
HAKJIOHHAs IUIOCKOCTh, IPOCThIE MEXaHU3Mbl B OBITY, COOOIIAIONINECS COCY/bI,
YCTPOICTBO BOJONPOBOAA, TMJPABIMYECKUN Mpecc, MaHOMETp, OapoMeTp, BbICOTOMED,
MOPUIHEBOM HACOC, apEOMETP, IXO0JIOT, UCII0JIb30BAHUE YIbTPa3BYyKa B ObITY U TEXHUKE
TETUUIOBBIE ABJIEHU A

OCHOBHbBIE TIOJOXEHHUSI MOJIEKYJISIPHO-KHHETUYECKOH TEOPHUH CTPOEHUSl BEIIECTBA.
Monenu TBEPAOTO, KHUAKOTO M ra3000pa3HOro COCTOSHUM BemlecTBa. Kpucramiyeckue u
amop(HbIe Tena

JIBmkeHHe 4vacTul BemiecTBa. CBsA3b CKOPOCTH JBMKEHHUS YacTHI] C TEMIIEpaTypOu.
BpoyHnoBckoe nBuxkenue, tuddysus

CMmaunBaHue U KallWJIAPHBIC SABJICHUA
TemnmoBoe pacIMpeHne U CKaThe
TennoBoe paBHOBECHE

Buytpennss sneprus. Pabora u Temnonepeaaya Kak crocoObl U3MEHEHHUS BHYTPEHHEU
SHEPIUU

2.7

Buasr TCILIoNCpeaAavun: TCIJIOMPOBOJHOCTh, KOHBCKIUA, U3JTYUYCHUC

2.8

HarpeBaHHe " oxJaxaeHue Teil. KolmuecTBo TeIIoThI. y}lGJ’IBHaH TEIMIOEMKOCTb:

O=cm(t,—1)




3aKOH COXpaHEHHs SHEPTUHU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OanaHca:

29 Q+6 +..=0
Hcnapenne u xoHneHcanus. MI3MeHeHre BHYTPEHHEN DHEPIUU B IPOLIECCE UCIIAPEHUS U
2.10  xonaeHcauuu. Kunenue xukocTy. ¥ aenpHas TEIIOTa napoodpaszoBanusi: L = Q/m
2.11 BnaxHOCTb BO3/1yXa
IInaBneHne m Kpucraynusauus. V3MeHeHHWe BHYTpEHHEH DHEPrMM IpU IUIABJICHUU U
KpUCTAJIIIM3aluu. Y 1eibHasl TEeIJI0Ta IUIaBJIECHU:
2.12 &
- m
513 BHyTpeHHss 5HEprus cropaHus TOILIMBA. Y IebHAas TEIUIOTa CTOPaHus TOIINBA: g = O/m
2.14 | IIpunuunsl padbotsl TemioBbix asurareneil. KIIJ[ tenmoBoro apuraresns
IIpaxmuueckue pabomul
W3mepenue ynenpHOM TEIUNIOEMKOCTH METAJNIMYECKOrO LWJIMHAPA; KOJIMYECTBA TEIIOTHI,
MOJyYEeHHOTO BOJOH KOMHATHOH TemmepaTypbl (PUKCHPOBAaHHOW MAacChl, B KOTOPYIO
515 OmyleH HarpeThlii NWIMHIP; KOJIUYECTBA TEIUIOTBI, OTAGHHOTO HAarpeThIM LMIHHAPOM,
IIOCJIE OIyCKaHUSl €ro B BOJY KOMHATHOW TeMIEpaTypbl; OTHOCUTEIbHOM BIIAKHOCTU
BO3/lyXa; yJIEJbHOM TEIUIOTHI IUIABIEHUS JibJa. MccaenoBanue n3MEeHEHUsT TEMIIEpaTypbl
BOJIbI IIPU PA3JIMYHBIX YCIIOBUSX; SIBJIEHMS TEIJIOOOMEHA MPU CMELIMBAHUU XOJOJHOU U
ropsiuel BOJbI; IpoLecca HCIIapEHMsI
Dusuueckue sa6nenus 6 npupooe: TOBEPXHOCTHOE HATSDKEHUE U KAIMIIISIPHBIE SIBIICHUS B
2.16 mpupone, Kpuctamisl B npupoje, uziaydenue CoiHla, 3aMep3aHue BOJIOEMOB, MOPCKUE
Opu3bl; 00pa3oBaHUE POChl, TYMaHa, UHEsl, CHera
Texnuueckue ycmpoucmea: KanWUIAPbl, TNPUMEPHI MCIOJIb30BaHUS KPHUCTAJUIOB,
2.17 | KUIKOCTHBIM TEPMOMETp, JaTUYUK TeMIEepaTyphl, TEPMOC, CUCTEMa OTOIICHUS JOMOB,
TMTPOMETPBI, ICUXPOMETP, TapoBas TypOUHa, TBUTATENIb BHYTPEHHETO CrOPaHus
3 OJIEKTPOMAI'HUTHBIE SABJIEHUA
3.1 DOnexrtpu3zanus Tein. J[Ba BUIa 3J€KTPUUECKHX 3apsiioB
3.2  BzaumonelicTBue 3apsiKeHHBIX Tel. 3akoH Kynona
3.3  3axkoH coXpaHEHHMsI dJIEKTPUUYECKOTO 3apsiia
3.4 OnexTpuueckoe nojie. Hanpspk€HHOCTH anekTpuueckoro nois. [IpuHnun cyneprno3unuu
JIEKTPUUYECKUX NOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snexrpudeckux 3apsaoB. JlelicTBUE IEKTPUUYECKOTO MOJS Ha JIEKTPUUECKUE
3apsabl. [IpOBOHUKY U TUAIIEKTPUKU
[ToctossHHBIN 3HeKTpUYecKnii TOK. J[lelcTBUA nsnekTpuueckoro Toka. Cuia Toka.
Hanpsoxenue.
36 I=q/t,U=A/
DNEeKTPUUECKOE COPOTUBIICHHE. Y AETBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R=pls
33 3axon OMa a1 yyacTka anekrpudeckoit uenu: I = U/R
3.9 IlocnenoBaTesbHOE COEAUHEHNE TPOBOIHUKOB:




I =1, U=U,+U,. R=R, +R,
[TapannensHOE coeAMHEHNE TPOBOJHUKOB PABHOTO COMTPOTUBIICHMUS:

U=UgI=1+I;R=2.
: »57

CMel1aHHbIE COCIUHCHUA ITPOBOAHHUKOB
PaGora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon Jlxxoynsa — Jlenia:

311 Q=I"-Rt

312 OneiT Dpcrena. MarauTHoe mojie MpsIMOrO MPOBOAHMKA C TOKOM. JIMHMM MarHuTHOMN
WHIYKITUH

3.13 | MarHutHOe 1oJsie MOCTOSSHHOr0 MarHuTa. BzaumoaeiicTBiue NOCTOSIHHBIX MarHUTOB

3.14 JlelicTBME€ MarHUTHOI'O HOJISl HA IPOBOJHUK C TOKOM

3.15  Omnsitel @apanes. SABnenHue snekTpoMarHuTHON uHAYKUUU. [TpaBuiio Jlenna
IIpaxmuueckue pabomul
W3MepeHue 31eKTPUYECKOro CONPOTHUBIIEHUS PE3UCTOPA; MOLIHOCTH 3IEKTPUYECKOTIO
TOKa; pabOTHI TEKTPUIECKOTO TOKA.
HccnenoBanue 3aBHCHMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHHUKE (PE3HCTOPHI,

3.16 nammouyka), OT HalpsDKEHUs HAa KOHIAX IPOBOJHMKA; 3aBUCUMOCTU COIPOTUBIIEHHUS OT
JUTMHBI IPOBOJHMKA, TUIOIIAIN €r0 MONEePEeUYHOro CEYEeHUs U yIeIbHOTO CONPOTUBIICHUS.
[IpoBepka mpaBuia Il DJIEKTPUYECKOTO HANPSDKEHMs] TMPU  [OCIEA0BATEIbHOM
COEZIMHEHUH NMPOBOJAHUKOB; IIPABUIIA JUI CHIIbI 3JICKTPUYECKOT0 TOKA IIPU MapasieIbHOM
COEIMHEHUH NTPOBOJHUKOB (PE3UCTOPHI U JaMIIOUKA)
Qusuueckue AeieHuss 8 npupooe: SEKTPUUECKHUE SBICHUS B aTMOc(epe, IIEKTPUIECTBO

3.17 >KMBBIX OpPraHU3MOB, MarHUTHOE TOJie 3eMJIH, Apei( MOIIOCOB, POJIb MArHUTHOTO TTOJIS
JUISL )KU3HU Ha 3emile, NOJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea.: 3BIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK

318 ANEKTPUYECKOM  DHEPruM,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,  HarpeBaTeiIbHbIE
NIEKTPONPUOOPs!  (TIpUMEpPHBI), DIEKTPUYECKHE TPEeIOXPAHUTENH, DIEKTPOMArHHT,
AJEKTPOABUTaTENb IOCTOSHHOTO TOKA, TEHEPaTOp MOCTOSIHHOI'O TOKa

3.19  DnexTpoMarHuTHble BoJHBIL. [1Ikana 37€KTpOMarHUTHBIX BOJIH

3.20 JlyueBast mozeinb cBeTa. [IpsMonnHeliHOe pacpoCTpaHEHUE CBETA

3.21 3axoH oTpaxeHus cera. [lnockoe 3epkano

3.22  IlpenomiieHue cBeTa. 3aKOH MPEITOMIIEHUSI CBETa

3.23  lucnepcus cBeTa

324 JInnza. Xox myuelt B inH3e. POKYyCHOE paccTosiHUE JIMH3bL. OnTrueckas cuiia JUH3bL D =

) 1/F

3.25 I'nma3 kak ontuyeckas cucreMa. Onruyeckue npubopsl
IIpakmuyeckue pabomul
W3mepeHune onTH4ecKoi cuiibl coOuparoiiel TMH3bI; POKYCHOTO pacCTOSTHUS coOuparoleit
JTUH3bI (IO CBOMCTBY paBEHCTBA Pa3MEpPOB IpeIMeTa U H300pakeHHs, Korja MpeaMeT

3.26 pacnosoxeH B IBOMHOM (oKyce), ToKa3zaTelis IpeIoMIICHHUs CTEKIa.

HccnenoBanue cBoiicTBa M300paKeHUsI, TOTYYEHHOTO C MIOMOIIBIO0 COOMpAIOIIEH JIMH3HI;
U3MEHEHUS (OKYCHOTO pACCTOSIHHMSI JBYX CIIO)KCHHBIX JIMH3; 3aBUCHMOCTH yIJia
MIPEJIOMJIEHHUSI CBETOBOI'O JIyda OT YIJla aIeHUs Ha TPaHUIle «BO3IYX — CTEKIIO»




Dusuueckue sA61eHUA 8 npupode: 3aTMCHU COJ'IHHa n .HyHBI, OBE€Ta TECJI, OINTHYCCKHUEC

3.27
ABJICHUS B aTMOcdepe (uBeT Heba, pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoiicmea: O9KH, IEPUCKOII, (hOTOANTIApaT, ONTHIECKUE CBETOBOIBI
4  KBAHTOBBIE ABJIEHUSA
4.1 ' PamuoaktuBHOCTH. Anb(a-, OeTa-, ramma-usnydeHus. Peakuun anbda-u Oeta-pacmana
4.2 | Onsitel Pesepdopna o paccesauto anbha-gactuil. [raneraprnas Mojenp atoma
4.3 ' CocraB aToMHOTO s11pa. M30TombI
4.4  Ilepuox moisiypacrnaja aTOMHBIX sJI€p
4.5 Slnepuble peakiuu. 3aKOHbBI COXPaHEHUS 3apsJ0BOIO U MAaCCOBOT'O YHCEN
Du3zuueckue A61eHUs 8 NpUpode: eCTECTBEHHBIN PaJIMOAKTUBHEIN ()OH, KOCMUYECKUE Ty4H,
4.6 pagMoOaKTUBHOE W3IyYEHUE TMPUPOJHBIX MHUHEpAIOB, JCHCTBUE PaJlOaKTHUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKON, WHJIMBHUIYaJbHBIM JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPIreTUuKa




YYEBHO-METOJNUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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