MHWHUCTEPCTBO IMPOCBEIEHUS POCCUHCKON ®EJAEPAIIUN
MunucTepcTBo 00pa3oBanus U HayKu P/l
XacaBlOPTOBCKHUI pailoH

MKOY "CuByxckas COLI"

PACCMOTPEHO COI'JIACOBAHO YTBEPXJIEHO
Pyxosoaurens MO 3am. aupexropa no YBP

Hyswsa CT. Hyumes C A

Tipuxa3Ne67 Ipuxa3Ne67

ot «I» cermbpa 2023 r. ot «I» cenr=bps 2023r.

PABOYAS IPOTPAMMA
(ID 1173657)

yuyeOHoro npeamera «@usuka. bazosbiii

YPOBEHbY

U1 oOydJaromuxcs 7-9 KiaaccoB



HOACHUTEJIBHAA 3AIIMCKA

[IporpamMmma mo Qu3uke Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI COCTaBIE€HA HAa OCHOBE
HOJIOKEHUH M TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOMN 00pa30BaTesIbHON
nporpammsl, npejactaBieHHbIXx B PI'OC OO0, a Taxke ¢ yu€tom ¢enepaibHOil paboueld mporpamMmbl
Bocriutanus u Konnenmuu npenogaBanus yaeOHoro npeamera «Dusukay.

ConepxaHue nporpaMMbl Mo (u3Mke HampaBieHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH OOYyYaroIIUXCs M OpraHu3alMio HM3y4eHus (U3MKK Ha JAeATeNIbHOCTHOW OCHOBe. B
nporpamMMe no (U3MKe YYUTBHIBAIOTCS BO3MOXKHOCTH Y4EOHOTo NpeiMeTa B peaju3aluu TpeOOoBaHMM
®I'OC OOO k muaHUpyeMbIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yiabTaTaM OOYy4YeHHs, a TaKxke
MEXXITPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOMIETO
00pa3oBaHUsI.

[Tporpamma no ¢u3uke ycTaHaBIMBAET pacHpezeseHre yueOHOro MaTepuaa mo rogam o0ydeHus
(mo xmaccam), mpeajaraeT NpUMEpPHYIO MOCIEA0BATEIbHOCTh U3YyYEHHs] TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COZIEPKaHMSI U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUaromuxcs.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LENbIO OKa3aHUS METOAWYECKON MOMOINM YYUTENO B
co37aHuU paboyeil MporpaMMebl 10 y4eOHOMY IIPEIMETY.

®du3uka SBISIETCA CHUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MUECKHE 3aKOHBI JIeKaT B OCHOBE NPOIECCOB U SIBICHUH, H3ydaeMbIX XHMUEH,
Ouosiorueit, actpoHOMuUeH U Gpusnueckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHHY
MUpa, MPEeAOCTaBIsET Hanbosee siCHble 0Opaslbl MPUMEHEHHs HAayYHOTO METO/a MO3HaHUS, TO €CTb
croco0a Moxy4eHus: JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa U3 raaBHbBIX 337a4 (U3NYECKOro 00pa3oBaHUs B CTPYKType 0o011ero oOpa3oBaHusl COCTOUT B
(bopMHPOBAHNH €CTECTBEHHO-HAYYHON I'PAMOTHOCTH M MHTEpECca K HayKe Y 00yJaroIuXcs.

W3yuenne ¢u3uku Ha  0a30BOM  ypOBHE MpEIOJaracT OBJAJCHUE  CICAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYI0 IPAMOTHOCTb:

® Hay4HO OOBSICHSTDH SABJICHUS;

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAy4YHOT'O UCCIIEIOBAHUS;

® UHTEPHPETHPOBATH JAHHBIE U UCIOJIb30BATh HAYYHBIE JOKA3aTENbCTBA JJIS MOJYUECHUS
BBIBOJIOB.

Lenu u3yuenus: pU3MKU Ha ypOBHE OCHOBHOI'O 00111eT0 00pa3zoBaHus onpezeneHsl B Konuenuu
npernojaBanus yyeOHoro mnpeamera «®dusuka» B 00pa3oBaTeNbHBIX OpraHusanusx Poccuiickoit
deneparum, peaan3yromUX OCHOBHBIE 0011e00pa30BaTebHbIE POTPAMMBI, YTBEPKAEHHOW pelIeHHEM
Konnernn MunucrepctBa npocsenienust Poccuiickoit @eneparuu (mpotokoi ot 3 gexadpst 2019 r. Ne
[TIK-48H).

Hean n3yvyenus pU3NKH:

e npuoOpeTeHHe HHTepeca W CTpeMJIeHHs OOy4yaroIMXCsl K HaydYHOMY H3YUEHHIO MPHPOJIBI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TNPEACTAaBICHUH O  HAYYHOM  METoJe TMO3HaHus U (OpMHUpPOBaHHE
HCCJIEI0BATENILCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

e (opMHUpOBaHME HAyYHOI'O MHUPOBO33pPEHMS KaK pe3yibTaTa H3YYEHHUs OCHOB CTpPOCHHUS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

e (opMupOBaHME NpPEACTaBICHUI 0 posiu (U3MKKU AN pa3BUTHS APYIMX €CTECTBEHHBIX Hayk,
TEXHUKU U TEXHOJIOTHUl;



® pa3BUTHE NPEICTABICHUN O BOZMOXKHBIX chepax Oynymieil nmpodeccuoHanbHOM AesITeIbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JlajbHEHIIeMy 00y4eHHIO B 3TOM HAIlpaBICHHH.
JocTxeHne 3TUX Ieneld mporpaMMel Mo (U3MKe Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs
o0ecreunBaeTcs pelieHueM CIEIYIOIUX 3a1aY:
e MpHOOpETeHHE 3HAHHWM O IUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHWYECKUX, TEIIOBBIX,
ANEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHne yMEHHWH ONMUCHIBaTh U OOBACHATH (PU3UUECKUE SIBJICHHUS C HCIOIb30BaHHEM
MOJYYCHHBIX 3HAHU;
® OCBOCHHE METOJIOB PEIICHMS MPOCTEHIINX PACYETHBIX 33Ja4 C HCIOIb30BaAaHHUEM (PU3MUECKHUX
MojieJied, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33]1a4;
® pa3BUTHE YMEHMH HAONIOAATh MPHUPOJIHBIC SBJICHHS M BBIMNOJIHATH OIBITHI, JIAOOPATOPHBIE
paboThl U IKCIIEPUMEHTAJIbHBIE UCCIIEOBAHUS C UCIIOJIB30BAHUEM U3MEPUTEIBHBIX IPUOOPOB;
e ocBoeHue TmpuémMoB paboTel ¢ wuHpoOpManme (GU3UUECKOro COAEpKAHMS, BKIIOUYas
MH(OPMALIMI0O O COBPEMEHHBIX JOCTHXEHHUSIX (PU3MKH, aHAJIW3 U KPUTUYECKOE OLIEHWBAaHUE
nHpopmanuu;
® 3HAKOMCTBO CO cdepamMu TPOPECCHOHATBHON eATEIHHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JOCTHKEHHIX (QU3HMUECKON HAYKH.
Ha wu3yuenue ¢usuku (6a30BbIii ypoBeHb) Ha YPOBHE OCHOBHOIO 0O0Iero ooOpa3oBaHUs
otBoauTcs 238 dacoB: B 7 kjacce — 68 vacoB (2 vaca B Hemento), B 8 kiacce — 68 yacoB (2 yaca B
HEJIENI0), B 9 KJiacce — 102 gaca (3 yaca B HEJIETIO).

[lpeanaraemelii B mporpamMMe no (u3MKe MepedeHb J1a0OpaTOpHBIX PAaOOT U OINBITOB HOCUT
PEKOMEHAATENbHBIA XapaKTep, YIUTENb JIeIaeT BHIOOp MpoBeIeHHS JTabopaTOPHBIX PabOT U OIBITOB C
y4€TOM HWHAMBUAYATIbHBIX OCOOEHHOCTEH OO0y4aroUMXcs, CHHCKA SKCIEPUMEHTAJIbHBIX 3aJaHUl,
IpeJUlaraéMbIX B paMKax OCHOBHOI'O TOCYIapCTBEHHOT'0 SK3aMeHa 1o (pu3mke.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. @usnka u €€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. AsneHus npupoapl. Gusnueckue sIBICHNSA: MEXaHUUECKHE, TEIIOBhIE,
3JIEKTPUYECKHE, MaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeanuuHbl. M3mepenue ¢uszndeckux BennuuH. @uznueckue npudopsl. [lorpemnocts
u3MepeHuil. MexxayHapoaHas CucTeMa euHULL.

Kak ¢usuka u npyrue ecrecTBEHHblE HayKH H3ydaloT HpUpOAy. EcTecTBEeHHO-HAaydHBI METO.
NO3HAaHUA: HaOJIO/JIeHHE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIEPHUMEHT 10
MIPOBEPKE TUIOTE3, O0BsICHEHNWE HaOMogaeMoro siBjeHus. Onucanue GU3NUEeCKUX SBJICHUM C TTOMOIIBIO
MOJIEJIEN.

Hemoncmpayuu.

1. MexaHnyeckue, TEMIOBbIE, 3JEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUS.

2. @Owuzuueckwe MPUOOPHI W TMpOIEAypa TMPSMBIX HW3MEPEHHH aHAJIOTOBBIM U  ITU(POBBIM

npudopoM.

Jlabopamopnwvie pabomot u onvimol.

OmnpeneneHue LEeHbl JeNeHNs HIKaIbl K3MEPUTEIBLHOTO PUOOpa.

N3mepenne pacCcTOSHUMN.

H3mepenne 06bEMa KUAKOCTU U TBEPIOTO TEIA.

OmnpeneneHne pa3MepoB MajbIX Te7l.

N3mepenne Temnepatypbl IpU MOMOIIH >KHJIKOCTHOTO TEPMOMETpPA U IaTYUKA TEMIIEPATYpPHI.
[IpoBenenue nccienoBaHus 10 MPOBEPKE TMIIOTE3BL: JAJbHOCTh MOJETA IIAPUKA, MMYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIlIe, YeM OOJIbIlIe BHICOTA MYCKA.

ok wnNPRE

Paspnea 2. [lepBoHayajibHbIE CBEACHHSI O CTPOEHHH BelleCTBA.

CtpoeHue BelecTBa: aTOMBI U MOJIEKYJbI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE THUCKPETHOE
CTpOEHHE BEIECTBA.

JBr>xeHue yactull BemecTBa. CBsA3b CKOPOCTH JIBHXKEHMS YacTHI] ¢ Temreparypoid. bpoyHoBckoe
nBwkeHue, muddysus. BzanmoneiicTBie 4acTUIl BEIIECTBA: MPUTIKCHUE U OTTAIKUBAHHE.

ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOEHHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTAJUITMUECKUX)
Ten. B3auMoCBsi3p  MEXAy CBOMCTBAMHM BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSAX M HX
ATOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmonenue 6pOyHOBCKOTO IBUKCHUS.

2. HaGmropenne nuddysuu.

3. HaOmroneHue sBICHUM, OOBICHSIOMIUXCS TMPUTSHKEHUEM WA OTTAJIKMBAHHEM YaCTHI]

BEILIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. OreHka AuamMeTpa aToMa METOAOM PSIOB (C UCIIONIb30BaHueM (oTorpadmii).

2. OneIThl IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO ACHCTBUSI CUIT MOJIEKYJISIPHOTO MPHUTSIKEHUS.

Pa3nen 3. /IBu:xkeHue U B3auMOAeiicTBHE TeJl.

Mexanudeckoe nBmwkeHHe. PaBHOMepHOoe U HepaBHOMepHOoe nBkeHHe. Ckopoctb. Cpemnss
CKOPOCTh MPU HEPABHOMEPHOM JABIKEHUU. Pacuér myTu 1 BpeMeHU ABUKECHHUS.



SlBnenue uHepnuu. 3akoH uHEpHUH. B3aumopneicTBHe Tel Kak NPUYMHA W3MEHEHUS CKOPOCTU
IBIDKEHUS Tel. Macca kak mepa wuHepTHOcTH Tena. [lnoTtHocTe BemectBa. CBSI3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumoaeiicTsus Tena. Cuia ynpyroctu u 3akoH I'yka. MizMepenue cuisl
C MOMOIIBI0 TUHAMOMETpaA. SIBJIeHHE TATOTEHUS M cuia TsokecTd. Cuila TSHKECTH Ha JPYruX TUIaHeTax.
Bec tena. HeBecomocTs. CrioxeHue Cuil, HalIpaBJICHHBIX MO OJHOM MpsiMOM. PaBHOIEWCTBYIOIIAsT CHIL.
Cuia Tpenusi. TpeHue CKoJIbKeHUs U TpeHUe Nokosl. TpeHue B Mpupojie U TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHU4eCKOTO ABHUKEHUS Tea.

N3mepenne cCKopoCTH MPSMOJIUHENHOTO JBUKEHHUS.
Habntoienue siBJIeHUs] HHEPIIUH.

HaGmronenne n3MeHeHus: CKOPOCTH MPU B3aUMOICHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJICHCTBHUIO TEJL.

vk wnNe

. CnoxxeHue cui, HalIpaBJICHHBIX MO OJTHOM MPSIMOH.
Jlabopamopusie pabomot u onvimeol.
1. OmnpeneneHne CKOPOCTH pPAaBHOMEPHOTO JBIDKEHHUs (IIapuka B OKUIKOCTH, MOJETHU
AIEKTPUIECKOTO aBTOMOOHIISL U TaK JIajiee).
2. OmnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHUS OpyCKa WU IIapyKa MO HAKIOHHOM TJIOCKOCTH.
Ornpeznenenue mMIOTHOCTH TBEPIOrO TeA.
4. OmnbIThl, JIEMOHCTPUPYIOUINE 3aBHUCHUMOCTh pacTsDKeHus (aedopManuu) TPYKUHBI OT
MIPUIOKEHHOMN CUIIBI.
5. OneIThl, IEMOHCTPHUPYIOIIHME 3aBHCHUMOCTh CHJIBI TPEHHS CKOJBXEHHS OT Beca Tela |
XapakTepa COMpPUKACAIOIINXCs TOBEPXHOCTEM.
Pa3nen 4. /laBiienue TBEPABIX TeJl, KUAKOCTEH U Ta30B.
HaBnenne. CrnocoObl yMEHbIIEHUS M YyBelIWuYeHHUs JAaBieHus. JlaBneHue rasza. 3aBUCHUMOCTH
JIaBieHHsl ra3za oT o0wnéMa, Temmeparyphl. llepenaua maBneHuss TBEPABIMHU TelaMH, XUAKOCTAMU H
razamu. 3akoH [lackans. [ITHeBMaTnyeckne MalivHBI. 3aBHCHMOCTH JIABJICHUS KUIKOCTH OT TITyOWHBI.

w

I'unpocratudeckuii mapanokce. Coobmaroniuecs: cocyabl. [ uapaBmudeckie MeXaHU3MBbI.

Atmocdepa 3emin u atMocdepHoe naBieHue. [IpuunHbl CyIecTBOBaHUS BO3IYIIHONW OOOJOYKH
3emim. Onweir  Toppuuermu. H3mepenne atmocdepHOro maBieHUs. 3aBUCUMOCTh aTMOC(HEpPHOTO
JaBJICHUsS OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubopsl amns uaMepeHus: atMochepHoro JaBiIeHHUS.

JelicTBHE KUJIKOCTU M Ta3a Ha MOTPYKEHHOE B HUX Teso. BelTamkuBaromas (apXxuMeaoBa) CHIa.
3akon Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTb JaBJICHHUA raza OT TEMIEPATYPHI.

2. Ilepenaua naBieHUs KUJIKOCTBIO U Ia30M.

3. Coobmatonuecs: cocyibl.

4. T'mapaBIMYECKHUid mpecc.

5. TlposiBneHue nercTBHS aTMOC(HEPHOTO JTaBIICHUS.

6. 3aBHCHMOCTh BBITAJKHBAIOIIEH CHIBI OT 00BbEMA TOTPYKEHHON YacCTH Tela U TUIOTHOCTH
JKHJIKOCTH.
PaBeHCTBO BHITAIKHUBAIOIIEH CUIIbI BECY BHITECHEHHOM KUIAKOCTH.

8. YcnoBue miaBaHus TeJ: IJABaHUE WM TOTPYKEHUE TEJ B 3aBUCHUMOCTH OT COOTHOIICHUS

IJIOTHOCTEM TE€JIa U KUJKOCTH.
Jlabopamopuvie pabomot u onvimol.



1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJie OT 00bEMa MOTpyKEHHOW B JKUIKOCTh YaCTH
Tena.

2. OmpezeneHue BBITAJIKUBAIOIIEH CHIIbL, IEHCTBYIOLIEH HA TEJI0, HOrPYKEHHOE B )KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAKOLIEH CHUJIbI, AEHCTBYIOIIEH HA TEIO B YKUIKOCTH, OT
Macchl Tea.

4. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCHUMOCTb BBITAJIKUBAIOUIEH CHIIBI, IE€UCTBYIOIIEH HA TEJIO B
KHUJKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIKOCTh YACTH T€JIa U OT MJIOTHOCTH KUAKOCTH.

5. KonctpyupoBanue apeomerpa WM KOHCTPYHpPOBaHHE JIOAKA U  OIpeleNeHue  eé
IPY30IO0ABEMHOCTH.

Pasnea 5. PaGora u MoIHOCTb. JHEprus.

Mexanuveckas padota. MOIITHOCTb.

[IpocThie MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBECHS pblyara.
[lpumeHeHne mpaBuia paBHOBECHS pbluara K OJoKy. «3omoroe mpaBumio» mexaHuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas »Heprus. Kuneruueckass u noreHuuanpHas 3Heprus. llpeBpaiienue ogHoro Buja
MEXaHUYECKOW SHEPrUu B APYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpuMepsl MIPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimol.

1. Omnpenenenue pabOThl CUIbI TPEHUS MPU PAaBHOMEPHOM JBMKEHHMU TeJla 10 TOPU30HTAIBHON

MIOBEPXHOCTH.
2. HccnenoBaHue yciaoBHM paBHOBECHS phlUuara.
3. Hsmepenue KIIJI HakIOHHOM IIIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHUS MEXaHHUYECKON YHEPIHUU.
8 KIIACC

Pa3gen 6. TensioBbIe IBJICHUS.

OCHOBHBIE TOJIOXKEHHUST MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTpOeHus BellecTBa. Macca u
pa3Mepbl  aTOMOB M MOJIEKYJ. OneITel,  MOATBEPXKIAIOUIME  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOrO, >KUIKOTO W Ta3000pa3HOTO COCTOSIHUM BellecTBa. Kpucramidueckue u
amopdubie Tena. OOBICHEHHE CBOWMCTB Ta3oB, XHAKOCTEH W TBEPABIX TEJ HA OCHOBE IOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYEeCKON Teopuu. CMauyMBaHUE U KaWUISIPHbIE siBI€HUS. TeraoBoe paciupeHue u
CKaTHe.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEILIOBOTO ABMKEHUS YacTUll. BHyTpeHHss
sHeprusa. CrocoObl M3MEHEHUS BHYTPEHHEH SHEpruM: TeIvlonepeaada W coBeplieHue padoTbl. Bumabl
TEIJIONEePeIauu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHUE.

KonunuecTBo TernnoTel. YenapHas TEIIOEMKOCTh BelIeCTBa. TermI1o00MeH U TEMIOBOE paBHOBECHE.
YpaBHeHue TeruioBoro OanmaHca. [maBieHue W OTBepIEBaHWE KPUCTAIUIMYECKUX BEIIECTB. Y IETbHAS
Teryota 1iaBieHus. [lapooOpazoBanue u konaeHcamus. Mcmapenwe. Kunenuwe. YnenpHas Terora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHHSI OT aTMOC(HEPHOTO JaBICHHUS.

Bnaxnocts Bo3myxa.

OHeprus TOmnBa. Y IeJbHas TEII0Ta CropaHusl.

[Tpunnumner padotsl TemnoBsix apurateneid KIIJI temmoBoro aurarens. TeroBble OBUTATENH U
3alIMTa OKPYKAIOIIEH CPEABL.

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPIUU B TEIUIOBBIX MPOLECCAX.



Hemoncmpayuu.

HaGmonenne 6poyHOBCKOTO JIBHYKEHUS.

HaGmonenue nuddy3um.

HaOuroieHre SIBICHUI cMauyMBaHUS ¥ KAMJUTSIPHBIX SBJICHUM.

Habmroienue TemnoBoro pacimpeHust Ted.

V3MeHeHue 1aBlieHus ra3a Npy U3MEHEHUH 00bEMa U HarpEeBaHUU W OXJIaKICHUH.
[IpaBuna u3MepeHus TeMIepaTypsbl.

Bunel reruionepenaum.

Oxutak/IeHne Mpu COBEPILICHUH PAOOTHI.

W Nk WN R

HarpeBanue npu coBepuieHrH padOThl BHEITHUMH CHUTIaMH.
. CpaBHEHUE TEIUIOEMKOCTEN Pa3JIMUYHBIX BEIIECTB.

=
= O

. Habmonenue xumnenus.

. HabnmroieHne mocTosHCTBa TeMIiepaTyphl Py TUIaBICHUH.
13. Moaenu TemIOBBIX JBUTATENCH.

Jlabopamopuwsie pabomot u onvimul.

[EY
N

1. OnsbIThI 10 OOHAPYKEHUIO TEHCTBUS CHJI MOJIEKYIISIPHOTO TPUTSIKESHHUS.
OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MIIH caxapa.

3. OnbIThl O HAOJIIOACHUIO TETIJIOBOTO PACIIMPEHHs ra30B, KUIKOCTEH U TBEPIBIX TEI.
4. OmpeneneHue JaBJICHUS BO3IyXa B OaJUIOHE IITPUIIA.
5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh JABJIEHUS BO3JlyXa OT €ro 0o0bEéMa W HarpeBaHus

WJIU OXJIaXKJICHHUS.

6. IlpoBepka THUMOTE3bl JUHEHHOW  3aBUCUMOCTH  JUIMHBI  CTOJIOMKAa  JKHJIKOCTH B
TEPMOMETPUUECKOMN TPyOKe OT TeMIIepaTyphl.

7. HalGmronenue u3MeHEHUs BHYTPEHHEH SHEpruu Tejia B pe3ylibTaTe TeIuionepenadu U padoTsl
BHEILIHUX CHUII.

8. MHccnenoBanue sBICHHS TEINIOOOMEHA MPH CMEIIMBAHUY XOJIOHON U ropsiueit BOIbI.

9. OmnpezneneHue KOJWYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOH MpU TEMJIOOOMEHE C HarpeThiM
METAJUIMYECKUM LUIHHIPOM.

10. Onpenenenue yaeabHOM TEINIOEMKOCTH BEILIECTBA.

11. MccnenoBaHue npouecca ucrnapeHus.

12. OnpeneneHne OTHOCUTEIBLHOMN BIAXKHOCTH BO3/1yXa.

13. OnpeneneHue y1eabHON TEIUIOTH IUIABJICHUS JIbJIA.

Paznen 7. DiekTpuyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. JIBa poaa 3JIeKTpUYecKUX 3apsaoB. BzanuMoaelncTBre 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apSKEHHBIX TEJl OT BEJIUYMHBI 3aps0B M PACCTOSHUS
MEXIY TeTIaMu).

Onextpuueckoe mnone. Hanpsk€éHHocTh anexTpuueckoro mnois. IlpuHnun cynepno3unuu
AJICKTPUYECKUX TT0JIeH (Ha KaueCTBEHHOM yYPOBHE).

Hocurenu snexTtpuueckux 3apsiioB. DJIEMEHTapHbIM 3JeKTpuueckuid 3apsa. CTpoeHue aroma.
[TpoBOAHMKY U JUAJIEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsija.

DJIEKTPUUYECKUI TOK. YCIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOrO TOKAa. MICTOUHMKU MOCTOSIHHOTO
ToKa. JleHCcTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKHUH TOK B
KHUJKOCTAX U rasax.

OnekTpuueckas 1enb. Cuna Toka. DJeKTpuueckoe HampsbkeHue. CONpOTHBICHUE MPOBOAHUKA.
VYaenbHoe compoTuBieHuEe BewiecTBa. 3akoH Oma ang  ydactka unenu. IlocinegoBarenbHoe W
napajuiesibHOe COeIMHEHNE TIPOBOIHHUKOB.



PaGora u MomHOCTH 3neKTpudeckoro Toka. 3akoH Jxoyms—JleHuma. DnekTpuuyeckue Lenu U
NOTPEOUTENH IEKTPUUECKON IHEprun B ObITY. KopoTkoe 3aMbikaHue.

[TocrosiHHble MarHuThl. B3aumMozneicTBUEe NOCTOSIHHBIX MarHUTOB. MarHutHoe nose. MarautHoe
nojie 3eMJIM U €ro 3HadeHue s xKU3HU Ha 3emue. OnblT Opcrena. MarHuTHOE 1ose 3JeKTPUUECKOro
ToKa. [IpuMeHeHue 3JIeKTpOMarHuToB B TEXHUKE. JlelicTBUE MAarHUTHOTO MOJISi HA IPOBOJHUK C TOKOM.
DIeKTpOoABUTATEIb IIOCTOSIHHOTIO TOKA. VICIIoIb30BaHNe AIEKTPOABUTaTeNIed B TEXHUYECKUX YCTPOMCTBAaX
Y Ha TPaHCIOPTE.

Omnpitel @apanes. SBneHne 3ieKTpoMarHuTHOW MHAYKIMHU. [IpaBmio Jlenna. DnexkTporeneparop.
CriocoObl MOJIyyeHHs 3JIEKTPUUECKOM HSHepruu. DNEKTPOCTAHLMU Ha BO30OHOBISEMBIX HCTOYHUKAX
SHEPIrUM.

Hemoncmpayuu.

DJeKTpu3anus Tel.

JIBa pozna 1EKTpUYECKUX 3aps10B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
YCTpOUCTBO U JEHUCTBUE IEKTPOCKOIIA.

OnexTpocTaTHuecKast UHIYKIHS.

3aKOH COXpaHEHUS 3JIEKTPUUECKUX 3apsiIOB.

IIpOBOAHMKY U JUDIIEKTPUKH.

MonenrpoBaHu€e CUIIOBBIX JIMHUH 2JIEKTPUYECKOTO MOJIS.

HCTOYHUKHN TIOCTOSTHHOTO TOKa.

JIeficTBHS DIIEKTPUYECKOTIO TOKA.

WK NOLREWNPRE

. DIEKTPUUECKUHN TOK B KHUIKOCTH.

[
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. I'a30BbIi pa3ps.

. I3MepeHue Cuiibl TOKa aMIIepMETPOM.

. I3mepenue 351eKTpUuuecKoro Hanpsi>KeHUs BOJIbTMETPOM.
. PeocTat u Mara3suH COnpoOTUBIIEHUN.

. B3anMmoencTBre NoCTOSHHBIX MarHuTOB.
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. MonenupoBanre HEBO3MOXKHOCTHU Pa3/I€JICHHs TTOJKFOCOB MarHuTa.
. MonenupoBaHrue MarHUTHBIX MOJIEH MTOCTOSTHHBIX MAarHUTOB.

. OnwIT OpcTena.

. MaruuTtHoe noJjie Toka. DJIEeKTPOMAarHur.

. JlelicTBHE€ MarHuTHOTO MOJISL HA MIPOBOJIHUK C TOKOM.
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. 3JICKTpOI[BI/IFaTeJII> IIOCTOAHHOI'O TOKA.
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. UccnenoBanue siBIeHUs 31€KTPOMArHUTHOW MHAYKIINU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlPaBJIE€HUS UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUS.
25. DIJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomot u onvimol.

OnbIThI 110 HAOIIOJEHUIO SJIEKTPU3ALUHU TSl HHAYKIUEH U IPH CONPUKOCHOBEHUH.
HccnenoBanue neCTBUS JIEKTPUUECKOTO MOJS HA TPOBOJHUKH U TUAIEKTPUKH.
C6opka u mpoBepka paboThl ITEKTPUUECKON LEMH MOCTOSIHHOTO TOKa.

W3MepeHue U peryJInpoBaHHue CUIIbI TOKA.

NN
W

N3mepeHne u perynmpoBaHUE HAPSKEHHUS.

oV .k wNPRE

HccnenoBaHne 3aBUCUMOCTH CHIIBI TOKA, HAYLIETO 4Yepe3 pPE3HCTOp, OT CONPOTHBIICHUS
pE3UCTOpa U HATIPSHKEHUS HAa PE3UCTOPE.

7. OnbITbl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbH JIEKTPUYECKOTO COMPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JJIMHBI, TUIONIa/IA MOTEPEYHOT0 CEUEHHUs U MaTepHaia.



8. IlpoBepka npaBwia CIOKEHUS HAIPSDKCHUW IPU  IIOCIENOBATEIIBHOM COCIMHEHUHM JIBYX
PE3UCTOPOB.

9. IlpoBepka npaBuia JUisl CUJIbI TOKA IpY NapajuleIbHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenue padbOThI AIEKTPUIECKOTO TOKA, UIYIIEr0 Yepe3 PE3UCTOp.

11. OnpenencHre MOIMIHOCTH 2JIEKTPHYECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. UccrnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYILErO YePe3 JIAMIIOUKY, OT HAIIPSKCHMS Ha HEH.

13. Onpenenenue KIIJ] HarpeBatens.

14. UccnenoBaHle MarHUTHOI'O B3aUMOZEICTBHSI TIOCTOSSHHBIX MarHUTOB.

15. M3y4yeHre MarHuTHOTO MOJIsl HIOCTOSIHHBIX MarHUTOB MIPU UX O0BbEIMHEHUH U pa3IeICHUN.

16. UccnenoBanue AEHCTBUSA IIEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OneIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI B3aUMOJECUCTBHS KATYIIKH C TOKOM M MarHuTa
OT CHJIBI TOKA U HAIIPABJICHUS TOKA B KaTYUIKE.

18. M3ydeHune AeCTBYUSI MATHUTHOTO I10JI HAa IPOBOJIHUK C TOKOM.

19. KoncTtpyupoBanue u u3yuyeHue padoThl JIEKTPOIBUTATENS.

20. Uzmepenne KII/] anekTpoaBUraTeibHON yCTaHOBKH.

21. OnbITH MO UCCIENOBAHUIO ABJICHUS 2JEKTPOMAarHUTHON MHIYKIMH: UCCIIEIOBAaHUE U3MEHEHUN
3HAUEHUS U HANpPaBICHUs] UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJICHUS.

Mexanuyeckoe naBmxeHue. MarepuanbHas Touka. Cucrema orcu€éra. OTHOCHUTEIBHOCTH
MEXaHUYECKOr0 JBHKEHUS. PaBHOMEPHOE MPSAMOJIMHENHOE JBHKeHUE. HepaBHOMEpHOE IPSAMOJIMHEHOE
nBwxeHue. CpellHsAs U MTHOBEHHAsi CKOPOCTb TeJla ITPU HEPABHOMEPHOM JIBUYKEHUU.

Yckopenue. PaBHOycKOpeHHOe TpsMOJUHeHHOe aBmkeHue. CBoOogHoe mazeHue. OMBITHI
[Nanmnes.

PaBHOMepHOE nBMXKEHHE N0 OKpyKHOCTH. Ilepuon m yactora obpamienus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBbiii 3axkoH Hserorona. Bropoit 3akoH Herorona. Tpermit 3akoH Herorona. IIpuniumn
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHMs: CWJIa TPEHHUS CKOJIBKEHMS, CUjla TPEHMs IOKOS,
JIpYTH€ BUJbI TPEHHUSL.

Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOAHOTO MajaeHus. JBHkeHue
aneT Bokpyr Comnnia. [lepBas kocmuueckasi ckopocTb. HeBECOMOCTh U Ieperpy3KHu.

PaBHOBecue matepuanbHON TOYkH. AOCOMOTHO TBEpHOe Teno. PaBHOBecue TBEpPIAOTO Tenma C
3aKpeIUIEHHON OCBhIO BpalleHuss. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. U3menenne ummnyinbsca. IMnynbce cuibl. 3aKOH COXpaHEHHs UMITylbca. PeakTuBHOE
JBUJKEHHUE.

Mexanuueckas pabota 1 MOITHOCTh. PaboTa cui TSKeCTH, ypyrocTH, TpeHus. CBsi3b SHEPTUU U
pab6ortsl. [loTeHnManpHas sHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMiH. [loTeHnnanbHas sHeprus
cxaTol mnpyxuHbl. KuHeTnueckass sHeprus. TeopemMa O KMHETMYECKOM HSHEPrUd. 3aKOH COXpPaHEHHs
MEXaHUYECKON IHEPIUU.

Hemoncmpayuu.

1. HaGmroneHue MeXaHUYEeCKOTO JBUKEHHS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE NIyTE€W U TPACKTOPUN IBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX TEI

OTCYETA.
3. U3mepeHne CKOPOCTH U YCKOPEHHUS MPSIMOIUHEUHOTO ABUKEHHUS.
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HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKECHHUSI.

Habmroienue ABMKEHUS Tesa M0 OKPYKHOCTH.

Habmionenne MexaHu4ecKuX SIBICHU, MPOUCXOASAIINX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBHKECHUU OTHOCUTEIHHO KaOMHEeTa (PU3UKH.

3aBHCUMOCTb YCKOPEHHSI T€ja OT MacChl Teja U ACHCTBYIONICH HA HETO CUJIBI.

Habmroienue paBeHcTBa CUIT ITPU B3aUMOJICHCTBUU TETI.

N3meHenue Beca Teaa Npu YCKOPEHHOM JIBUKEHUU.

. [lepenaya umnymnsca pu B3aMMOIECHCTBUM TEIL.

. [IpeoOpa3oBanust HEPTUU NP B3aNMOICHCTBUH TEIL.

. CoxpaHeHue UMIyJbca MPU HEYNIPYTroM B3aUMOECHCTBUH.

. CoxpaHeHue UMITysbca Mpyu aOCOMIOTHO YIIPYroM B3aUMOJEHCTBUN.
. HaOnroneHne peakTUBHOTO ABUKEHMSL.

. CoxpaHeHue MeXaHU4YEeCKON 3HEPruM MpHu CBOOOIHOM Ma/ICHUH.

16.

CoxpaHeHue MEXaHUUYECKOW PHEPTUH NPH IBUKEHUU TeJla MOJ 1EHCTBUEM IIPY>KUHBI.

Jlabopamopuwsie pabomot u onvimul.

1.

w oK Noe

10.

11.

KoHcTpynpoBaHHe TpakTa JUis pa3roHa M JTaTbHEHIIIEr0 PAaBHOMEPHOTO JIBUYKCHUS IIAPHKA WITH
TEJICIKKH.

OmnpeneneHue cpeHel CKOPOCTU CKOJIbXEHHS OpyCcKa WU JBVKCHUS IIapuKa 1O HAKJIOHHOMN
TUTOCKOCTH.

OmnpezeneHre yCKOPEHUs Teja MPH PAaBHOYCKOPEHHOM JBIKEHHH 10 HAKJIOHHOM TTOCKOCTH.
HccnenoBanne 3aBUCHUMOCTH TYTH OT BpPEeMEHH NpU PAaBHOYCKOPEHHOM JBUXKEHHH 03
Ha4aJIbHOW CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIM MPH PaBHOYCKOPEHHOM JBIKEHUU 0€3 HAa4aJbHOW CKOPOCTH MYTH
OTHOCSITCS KaK psii HeYETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJMHAKOBBHI.
HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOMBKEHHSI OT CHIIBI HOPMaJIbHOTO JTABICHHUS.
Omnpenenenre ko3 HUIMEHTa TPEHUSI CKOIBKCHHS.

OnpeneneHue KECTKOCTU MPYKUHBI.

OmnpeneneHre paOdOTHl CHIIBI TPEHUS MPH PaBHOMEPHOM JBW)KEHUH Tella MO0 TOPU30HTAIBHON
MOBEPXHOCTH.

Omnpexnenenue padOThI CUIIBI YIPYTOCTH IPU MOIBEME I'Py3a C UCIOIB30BAHUEM HETIOABHKHOTO
U IIOIBUKHOT'O OJIOKOB.

M3yueHne 3aKkoHa COXPAHEHUS SHEPTHH.

Pa3znen 9. Mexanuveckne Ko1e0aHUSA ¥ BOJIHBI.

Konebarenpaoe nmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUH: IEPHO/, YacTOTa, aMILTUTY/A.
MatemaTtuueckuii U py>KUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KojaedaTenbHOM ABUKECHUU.

3aryxatomue konebanus. Beinyxaennsie konebanus. Pesonanc. Mexannueckue BosHbI. CBOWMCTBA

MEXaHMYeCKUX BOJH. IIpogosnbHble W momepedHble BOJHBL. J[IMHA BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHn4eCcKre BOJIHBI B TBEPJIOM TEJIE, CEICMUYECKUE BOJIHBI.
3Byk. ['pomMKkoCTb 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MIH}pa3Byk U ynbTpasByK.
Hemoncmpayuu.

oukwNPRE

HaOnronenue koneOaHuit Tes1 nOJ| 1EHCTBUEM CHUJIbI TSDKECTH U CUIIbl YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH ¥ Ha IPY>KUHE.

Habmtonenne BeIHYX/IEHHBIX KOJIeOaHHI U pe30HaHCca.

Pacnipoctpanenue npoJoabHbIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
HabmroieHne 3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUI PE30HaHC.



Jlabopamopnwvie pabomot u onvimol.
1. OmnpeneneHre YacTOThI U TIEpUOIa KoJeOaHU MATeMAaTUYECKOTO MasiTHUKA.
2. OmnpezeneHue YacTOThI U IIEpHOJa KoJIeOaHH PY>KUHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCHMOCTH TEpHOAA KOJICOAHHWN TOJBEHICHHOTO K HUTH T'py3a OT JJIMHBI
HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepHo/a KoeOaHUI MPYKUHHOTO MasgsTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH MEPUOJIa KOJICOaHHH Irpy3a, TOJBEIICHHOTO K HUTH, OT MacChl Tpy3a.
6. OMBITBI, JAEMOHCTPHUPYIOIINE 3aBUCHUMOCTh TEpHOAA KOJICOAHWA MPYKUHHOTO MAasTHHKA OT
MAacChI Ipy3a U KECTKOCTH MPY>KUHBIL.
7. W3mepeHue ycKopeHHs] CBOOOIHOTO Ma/IeHusI.
Pazpnen 10. DjeKTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHUuTHOE TOJ€. DJIEKTPOMAarHuTHbIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIxana 31eKTpOMarHUTHBIX BOJIH. VICIONb30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIsl COTOBOM CBSI3H.
DIeKTpoMaruuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomot u onvimol.
1. H3yueHue CBOWCTB JEKTPOMArHUTHBIX BOJIH C MIOMOIIIBIO MOOMIIBHOTO TenedoHa.
Pa3zgen 11. CeeToBble IBJIeHUS.
JlyueBas moznens cBeta. Mctounuku cseta. [IpsmonuHeiiHoe pacnpocTpaHEeHUE CBETa. 3aTMEHUS
Connua u JIynel. Otpaxenue cBeta. [1nockoe 3epkano. 3akKOH OTpaKE€HUs CBETA.
[Ipenomnenue cBera. 3akoH mnpeiomiieHus cBeta. [lonHOEe BHYTpeHHEE OTpa)KCHUE CBeTa.
Hcmonp30oBaHre MOJTHOTO BHYTPEHHETO OTPAKCHHS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xon nydeit B muH3e. OnTudeckas cuctema (oroamnmnapara, MUKpOCKONa U Tejeckomna. [ a3
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KaK OIITHYECKasi cucTeMa. biiM30pyKoCTh U 1allbHO30PKOCTb.
Pasznoxxenne Oenoro ceera B crnekTp. OnbiTel HpioToHa. CroxkeHHE CHEKTpajIbHBIX I[BETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonuHENHOE pacIpOCTPAHEHHE CBETA.
OTtpakeHue cBera.
[Tomyuenue n3o0pakeHU B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTHyeckuil CBETOBO.
Xon tyueit B cobuparoreit TuH3e.
Xop J1ydeil B paccenBarolel JTUH3E.
[Tonmy4yeHune n300pa>keHUIA ¢ ITOMOIIIBIO JTHH3.
[Tpunnun geiictBust GpoToanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.
10. Mopaens riasa.
11. PaznoskeHue 6eoro cBeTa B CIIEKT).
12. [Tomyuenue 0eIoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPAKEHHSI CBETOBOTO JIy4a OT yrja naJeHusl.
2. H3yueHue xapakTepUCTHK U300paxKeHUs IpeAMETa B IJIOCKOM 3epKaJle.
3. HccnenoBaHue 3aBUCMMOCTH yIijla IPEJOMJIEHUSI CBETOBOTO Jy4a OT YIJIa MaJeHUsl Ha TPaHULIe
«BO3YX—CTEKJIIOM.

WK NOU kR WN R



[Tonmy4yeHue n300pa>keHUI ¢ TOMOIIIBIO COOMPAIOIICH JTUH3HI.

OnpeneneHue HOKYCHOIO PACCTOSHUSA M ONTUYECKON CHIIbI COOMPAIOIIEH JINH3BI.

OmnbITHI IO PA3IOKEHUIO OEJIOro CBETa B CIIEKTP.

OnbITHI IO BOCHIPUATHUIO IIBETA IPEMETOB NPH UX HAOJIIOJEHUH Yepe3 IIBETOBBIC (PHIIBTPHI.
Pa3}1e.11 12. KBaHTOBbIE SIBJICHUS.
OmnbiTel  Pesepdopna m mnanerapuas mojens aroma. Mopenb atoma bopa. Hcmyckanue wu

MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.
PagunoaktuBHOCTh. Anbda-, Oeta- U ramMa-usnyudeHus. CtpoeHue aromHoro sapa. Hyxionnas

MOJIeNb aTOMHOTO sizipa. M3oTonsl. PannoaktuBHele mpeBpaieHus. [lepuon nomaypacnasa aTOMHBIX sED.
SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3aPsIJ0BOTO M MACCOBOTO YHCEIN. DHEPTHUs CBSI3U aTOMHBIX

anep. CBsa3b Maccel U 3Heprun. Peakuuu cuntesa u nenenus anep. Mcrounuku sueprun CosHua u 3BE37.
Snepnas sHepreTuka. JIeHCTBUS paAMOAKTUBHBIX U3JIy4CHHUHN HA )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.

CHeKTphl U3IIy4eHUs U MOTJIOIIEHNUS.

CrieKTphl pa3Iu4HbIX I'a30B.

Crnextp Bozopoza.

Habmonenue TpekoB B kamepe Buibcona.

No v e
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Pabota cu€Tunka HOHU3UPYIOIINX U3ITYUEHHI.
Peructpanus nznydeHust npupogHbIX MUHEPAIOB U IPOAYKTOB.

JIaéopamopre padomwt u onvimol.

1. HaGumro/ieHue CIUIOMIHBIX M TMHEHYAThIX CIIEKTPOB U3ITYUYEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHME HSHEPrUM YacTUIBl 10 TOPMO3HOMY Nyt (110

doTorpadusam).

3. M3mepeHue paanoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-00001AIOLINI MOYIb.

[ToBTOpHUTENHHO--0000IAONINIT MOAYNIb TpeJHA3HAYeH JIi CHCTEMaTH3aluud U 0000IIeHUs
IPEMETHOTO COAEP)KaHUS U OIbITa JESITEeIbHOCTH, NMPUOOPETEHHOrOo IPH M3YYEHUH BCETrO Kypca
¢u3MKKM, a TakKe A1 HOATOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY 3K3aMeHy IO (U3MKe IS
00ydJaronuxcs, BRIOPABIIUX 3TOT YUYEOHBIN MPEIMET.

IIpy u3yuyeHuUM DAHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMAaTU3UPYIOTCS BHUABI JEATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOOecrneuyuBaeTcs JOCTHKEHHE IMPEAMETHBIX W METalpeIMETHbIX IJIaHUPYEMBbIX
pe3ynbTaToB 00y4deHus, GopMHUpyeTCs eCTeCTBEHHOHAay4YHas TPaMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB
UCCIICIOBAHMSI SIBJICHUN MPUPOJBI U TEXHHUKH, OBJAJICHHE YMEHHUSAMH OOBSICHATH (hU3NUYECKHE SBICHUS,
MIPUMEHSS MTOJTYyYEHHbIE 3HAHU, pelIaTh 3aJa4M, B TOM YHUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

IIpuHUOMIIABHO [NEATENIBHOCTHBIM XapakTep NAaHHOIO paslella peanusyeTrcs 3a CY4ET TOro, 4To
oOyuaromuecs BBIMOIHSIOT 3aJaHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE TOJYYECHHBIX 3HAHUI pPAcCMO3HABaTh M HAYYHO OOBICHATH (U3MUYECKUE SIBICHUS B
OKpYKaroIle IPUPOJIE U IIOBCEAHEBHOM KU3HU;

MCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEJOBAHUS (U3NYECKUX SBJICHUI, B TOM YHCIIE JUJISl IPOBEPKU
TUIIOTE3 U MOJIyYEHHS] TEOPETUYECKHUX BBIBOJIOB;

OOBSICHATH Hay4yHBIE OCHOBBI HamOoJiee BaKHBIX JOCTI)KEHUI COBPEMEHHBIX TEXHOJIOTHMH, HalpuMep,
MPAKTHYECKOT0 MCIOJIb30BAaHUS PA3IMYHBIX MCTOYHMKOB SHEPTrUU HA OCHOBE 3aKOHA INpEBpAIllEHUs U
COXpPAHEHHUsI BCEX U3BECTHBIX BUIOB SHEPIHH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI 110 ®UBHUKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3ydyenne ¢U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS HANpaBICHO Ha JOCTUKEHHE

JIMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPCAMETHBIX O6p330BaTeJ'II>HBIX PE3YIbTATOB.

B pesynbrare uzyueHust GU3MKU Ha YpOBHE OCHOBHOI'O 0O0ILEro o0pa3oBaHMs y 00y4aromerocs

OynyT chopMHUPOBAHBI CIEIYIOIINE TUIHOCTHBIC PE3YJIBTATHl B YACTH:

1) mnaTpruoTH4eCcKOro BOCIIUTAHUSA:

— IpOsIBJIEHUE UHTEpeCca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKON HAYKH;
— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUMCKHUX YUEHBIX --(DU3UKOB;

2) rpa:kIaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHUH OOIIECTBEHHO 3HAYMMBIX M STHUECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNUEM TOCTHXKEHUHN (PU3HKY;

— OCO3HAHME BaKHOCTU MOPAJIbHO--3TUYECKUX MTPUHIIUIIOB B AESITEIBHOCTH YYEHOTO;

3) acTeTM4eCKOro BOCIIUTAHUS:

— BOCIPUATHE OCTETHUYECKUX KadyecTB (U3NYECKOM Hayku: €€ TapMOHHYHOTO IOCTPOEHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI0 IO3HAHHUS:

— OCO3HaHHUE IIEHHOCTH (PM3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHM, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;

— pa3BUTHE Hay4YHOU JII0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON 1A TEIbHOCTH;

5) popmupoBaHust KyJbTYpPbl 310POBbs 1 IMOLMOHAJIBLHOI0 0J1IArON Oy YHsI:

— OCO3HaHHME LEHHOCTH Oe30macHOro olpas3a >XH3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHDE,
BaKHOCTU MpaBWJI OE30MACHOT0 IMOBEIEHUS HAa TPAHCIOPTE, HAa JOPOrax, € AJIEKTPUUYECKUM U
TEIUIOBBIM 00OPYAOBAaHUEM B JOMAIIHUX YCIOBUSAX;

— c(OPMHPOBAHHOCTH HAaBBIKA pe(ICKCHH, IPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TAKOTO e MpaBa
y IPYroro 4ejoBeKa;

6) TPy10BOr0 BOCIMTAHUA:

— AKTUBHOE y4yacTHE B pEIIEeHUM MPaKTHMYECKHX 3a1ad (B paMKax CeMbH, 00pa30BaTeNIbHOU
OpraHu3alluy, FOpoAa, Kpas) TEXHOJIOTHYECKOH U COIMaIbHOM HANPaBIEHHOCTH, TPEOYIOUINX B TOM
qucie U GU3NYECKUX 3HAHUH;

— MHTEpEC K MPAKTUYECKOMY U3yUeHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

7) IKOJIOTHYECKOT0 BOCTIMTAHUSA:

— OpHUEHTalMsl Ha MpUMEHEeHHEe (HU3MYECKUX 3HAHUM JUIs pelieHus 3a/1a4d B 00JIacTU OKpy Karolen
Cpellbl, TUIAHUPOBAHUS IOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCIEICTBHHM MJI1 OKpY)KaroLeh
Cpelibl;

— OCO3HaHME II100aJILHOTO XapaKTepa SKOJIOTMYECKUX NPOo0JIeM U ITyTeil UX pelleHus;

8) aganTannu K M3MEHAIOMUMCH YCJIOBUSIM CONMAJIBLHON M IPUPOAHON Cpeabl:

— MOTPEOHOCTh BO B3aMMOJAEHUCTBUM NPU BBINOJIHEHUM HCCIEAOBAHUM M NPOEKTOB (husnueckon
HaIIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHUX;

— IOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU 4€pe3 MPAKTUUECKYIO ACSITEIBHOCTD;

— MOTPeOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4Hcie (HOpMyIupoOBaTh WUACH, MOHITHSA,
TUIOTE3bI O (PU3HUECKUX O0BEKTaX U SIBICHUAX;

— 0CO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;



¢ — [UIAHMPOBAHKE CBOETO PAa3BUTHS B IPHOOPETEHUN HOBBIX (PM3UUECKUX 3HAHUM;

® — CTpEeMJICHHE aHAIM3UPOBATH U BBISBIISITH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U DKOHOMHUKH, B TOM
YHClie C UCTIOIh30BaHUEM (PU3NYECKUX 3HAHUMH;

® — OIICHKA CBOMX JICUCTBHI C y4€TOM BIUSHHS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJI00ATBHBIX
MOCIICICTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbTate 0CBOCHHMS MpOrpaMMbl 10 (HU3HKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUA Y
oOydaromerocss  Oyayr  chopMupoBaHBI ~ MeTampeAMeTHbIe  Pe3YJbTaThl,  BKIIOYAOIINE
IMO3HAaBATCJIbHBIC YHHBCPCAJIbHBIC y‘I€6HBI€ )IeﬁCTBI/IH, KOMMYHUKATUBHBIC YHUBCPCAJIbHBLIC y‘Ie6HI)IC
JICHCTBHS, PETy/ISITUBHBIC YHUBEPCAIbHBIC YUeOHbIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YyHUBEPCAJbHBbIE yUeOHbIE JeiicTBUS

Ba3oBrbIe JJornuyeckue neiicTBHA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE PU3HAKN 0OBEKTOB (SIBJICHUI);

yCTaHaBIIMBaTh CYIIECTBEHHBIH NpPU3HAK KiIacCU(PUKALMK, OCHOBAaHUS [uis OOOOIIEHUS U
CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEUMS B paccMaTpUBaeMbIX (akTax, IaHHBIX U
HaOJIIOIEHUSAX, OTHOCALIMXCS K (PU3NUECKUM SBIICHUSIM;

BBISIBIISAITh PUYMHHO--CIIEZICTBEHHBIE CBSA3M MPH  HM3y4eHUH (U3MYECKUX SBJICHUH U
MPOLIECCOB,  JI€NIaTh  BBIBOJBI C  HCIIOJNB30BAHWEM JIEAYKTUBHBIX W  HMHJYKTUBHBIX
YMO3aKJIIOUEHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBSA3SIX (PM3UUECKUX BEIHYUH;
CaMOCTOSITENIFHO BBIOMPATh CIIOCOO peHIeHUs y4eOHOW (HU3MYecKoil 3amauu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB peIlIeHUs], BEIOOp Hanbosiee MOAXOASIIEro ¢ yu€TOM CaMOCTOSTENIbHO
BbI/IEJIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBareLCKHe AeiicCTBHSA.

HCIIOJIb30BATh BOIIPOCHI KaK I/ICCJIGI[OBaTGHLCKI/Iﬁ HUHCTPYMCHT I1IO3HAHUA,

MPOBOJUTH TI0 CaMOCTOSITEJIbHO COCTaBICHHOMY IUIAHY OIIBIT, HECIOXHBIH (U3HMUYCCKUIA
IKCIIEPUMEHT, HEOOJBIIIOE HCCIeT0BaHNEe (PU3HUECKOTO SBIICHHUS,

OLICHUBATh HAa MPUMEHUMOCTh W JOCTOBEPHOCTh WH(POPMAIHIO, TOJYUYECHHYIO B XOJIe
WCCIICIOBAaHUS WII DKCIIEPUMEHTA;

CaMOCTOSITENNLHO (OPMYIUPOBAaTh OOOOILIECHUS W BBIBOJABI IO pPe3yabTaTaM MPOBEIEHHOTO
HaOJIOZICHNS, OTIBITA, UCCIICIOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE JajbHeWIee pa3BUTHE (PUINYECKHX TMPOIECCOB, a TaKke
BbIIBUT'aTh NPCATOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Pab6ora ¢ ungopmanmeii:

MIPUMEHSITh Pa3JIUYHbIC METO/IbI, HHCTPYMEHTBI U 3alIPOCHI P TIOUCKE U 0TOOpe MHPOpMaIuu
WM JJAHHBIX C YYETOM MPEIOKESHHON YIeOHOH (GU3NIECKOM 3a/1auH;

aHAIM3UPOBATH, CACTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMAITHIO PA3IMIHBIX BUIOB U
(dhopM IpeICTaBICHMS,;

CaMOCTOSITEILHO ~ BBIOMPATh ONTHMAIBHYIO (OpMY TpEIACTaBICHHS HWHQOpPMAIMH |
WUTIOCTPUPOBATH pelliaeMble 3aa4l HECIOKHBIMU CXEMaMH, JuarpaMMaMH, HHOH rpadukoi
M UX KOMOMHAILIUSIMHU.



KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBUSA:

B X0j¢ OOCYXIeHHsI yueOHOTO Marepuaina, pe3yJbTaToB JaOOpaTOPHBIX pabOT U MPOCKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOi TEMbI M BBICKA3bIBATh WUJCH, HAllEJICHHBIC Ha
pelIeHHe 3a]a9H U MO ITIepyKaHue 0J1arokenaTeIbHOCTH OOIIECHUS;

COTIOCTABJISITh CBOM CYXKACHHS C CYXICHUSMU APYTrUX YYaCTHHKOB JUANOra, oOHapyKUBATh
pa3IM4Me U CXOJCTBO MO3ULIMIA;

BBIp@XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIATh PE3YJIbTATHI BHITIOJTHECHHOTO (U3MYECKOTO ONbITa (PKCIEPHUMEHTA,
UCCIIeIOBaHUS, POCKTA);

MMOHMMATh M WCIOJIb30BaTh MPEUMYIIESCTBA KOMAHIHON W WHIWBHUIYaTbHOW pabOTHI MpHU
pelIeHnH KOHKPETHON (U3UUYECKOI MpoOIeMBbL;

MIPUHUMATH IIeJTH COBMECTHOW JIEATEITHPHOCTH, OPTAHU30BBIBATEH JCHCTBUS MO €€ JOCTHIKCHHUIO:
pachpenensTh poyid, 0O0CYXIaTh MPOILECCHl W PEe3ylbTaThl COBMECTHOH paboThl, 00001aTh
MHEHHS HECKOJILKHX JTIOJIEH;

BHITIOJHATh CBOK 4YacTh pabOThl, JOCTUrasi KAayeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHHUPYS CBOU JCHCTBHUS C APYTUMH YICHAMHU KOMAH/IbI,

OIICHMBAaTh KAauyeCTBO CBOETO BKIaJa B OOMIMN MPOAYKT MO KPUTEPHSIM, CaAMOCTOSTEIHHO
c(hOpMYyITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

CaMoopraHn3auml:

BBISIBIISAT NMPOOJIEMBI B KM3HEHHBIX M YUEOHBIX CHUTyalMsAX, TPeOYIOIUX A peLIeHUs
(bu3nvIecKuX 3HAHUH;

OPHEHTUPOBATHCA B PA3JIMYHBIX MOJXOJAAX MPHUHATUSA PEUIeHU (MHAMBHUIYyaIbHOE, IPUHATHE
pelIeHys B IpyMIe, IPUHATHE PELICHUN TPYIIOi);

CaMOCTOSITEJIbHO ~ COCTABIIATh ~ QITOPUTM  pelleHus (U3MYEeCKOM 3ajaud  Wid IUIaHa
UCCIIEZIOBAaHUsI € Y4ETOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTUPOBATh IIPEIaracMble BAPUAHTBI PEIICHUM;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIH UHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYalllU U IpeJylaraTh IJ1aH €€ U3MEHEHMUS,

OOBSICHATh NPUYMHBI JOCTHKEHHUS (HEIOCTMIKEHUS) pPe3ylbTaTOB JESATEIbHOCTH, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIIE€ B XOJl BBINOJHEHHSA (DU3MUYECKOTO
UCCJIEIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, U3MEHUBIIMXCS CUTYyallUH,
YCTaHOBJIEHHBIX OLIMOOK, BO3HUKIINX TPYJHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YNbTaTa LEJIN U YCIOBUAM;

CTaBUTh ce0s HAa MECTO JPYroro 4ejJoBeKa B XOJe CIopa WM JUCKYCCUU HAa HAYyYHYIO TEMY,
MMOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MIPU3HABAThH CBOE MPABO Ha OMIMOKY MPU peleHNH (PU3NYECKHX 3a/1a4 UM B YTBEP)KICHHUIX Ha
Hay4YHbIE TEMBI U TAKOE € MPaBO JIPYyroro.

INPEAMETHBIE PE3YJIBTATbBI



K xoHiy o0ydenust B 7 Kjacce npeJMEeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh
c(hOPMHUPOBAHHOCTD y 00yUAIOIIUXCSI YMEHHUM:

UCIOJIb30BaTh MOHATHSA: (U3NYECKHE U XUMMUYECKUE SIBICHUS, HAOIIOIEHUE, SKCIEPUMEHT,
MOJIENb, TUIIOTE3a, EAMHUIIBI (PU3NYECKUX BEIUUYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSTHUS
BellecTBa (TBEPAOE, JKUIKOE, Ia3000pa3HOE), MEXaHMYECKOe JBM)KEHHE (PaBHOMEPHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPAaeKTOpHs, pPaBHOJICHCTBYIOIIAs CHJA, Aedopmanus
(ympyras, maacTu4deckas ), HeBECOMOCTh, COOOIIAIOIITUECS COCY/IBI,

pasznuuath siBaeHuA (Auddys3us, TerioBoe IBMKEHHUE 4YaCcTHUIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHME, HEPAaBHOMEPHOE JBUKEHHE, MHEPLUS, B3aUMO/ICHCTBUE TEJl, paBHOBECHE TBEPIBIX
TeJ C 3aKpEeIJIEHHON OCBIO BpallleHHUs, NIepeaayda JaBlIeHUs TBEPAbIMU TeIaMH, )KUIKOCTIMU U
razamu, atMoc(epHoOe JaBJICHUE, TUIaBaHUE TeJ, MPEBPALICHUS MEXaHHUECKOW PHEPruu) Mo
OMHCAaHUI0O MX XapaKTEpHbIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
¢bu3nyeckoe siBJICHUE;

pacno3HaBaTh MPOSIBIICHUE M3YYEHHBIX (U3NYECKUX SIBICHUH B OKPYXKAlOLUIEM MHpE, B TOM
yucae pU3NYecKue SBICHHUS B MPUPOAE: NMPUMEPHI IBMKEHUS C PA3IMYHBIMH CKOPOCTSMH B
KUBOM W HEXHMBOM NPUPOAE, NEUCTBUE CUIBI TPEHUS B INPUPOJAE M TEXHHKE, BIIUSHUE
aTMOC(EPHOro JaBJICHUs HA )KUBOM OpraHu3M, IUIaBaHUE PbIO, pblUaru B TEJlE YEJIOBEKA, MPU
3TOM MEPEeBOJUTh MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIJIENATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKy) HU3MYECKUX SBICHUH;

ONUCHIBATh H3YYEHHBbIE CBOHCTBA Tel W (PU3MUECKUE SBICHHS, HCIONB3Ys (U3NYECKHe
BEJIMYUHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTb, CPENHSAS CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC Tejla, CUila TPEHUs, JaBjieHue (TBEPAOro Tena, UIKOCTH,
rasa), BRITAJIKUBAIONIAs CHJIa, MEXaHUYecKasi paboTa, MOIIHOCTD, IJIEUO CHJII, MOMEHT CHJIBI,
KO3 (HULIUEHT MOJEe3HOro JEHCTBHSI MEXaHU3MOB, KUHETHYECKash U MOTeHIMAIbHAs SHEPTus),
IPU ONUCAHWU MPABUIBHO TPAKTOBaTh (PU3UYECKHIA CMBICI MCIOJIb3yEMBIX BEIMYUH, HX
0003HAYCHHS M eTUHHIIBI (PU3NUECKUX BEJIWYHH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOIINE TAaHHYIO
(bu3MYeCKyI0 BEIMYUHY C APYTUMHU BEIMUYUHAMHU, CTPOUTH IPaUKH U3yUYE€HHBIX 3aBUCHMOCTEH
(U3NYECKUX BEJTUYNH;

XapaKTepu30BaTh CBOMCTBA Tej, (U3MUECKHUE SIBJICHHUS W IMPOILECCHI, HCIOJb3Ys IMpaBuia
CJIOKEHUsI cuil (BIOJb OJNHOW mpsiMoi), 3akoH ['yka, 3akon [lackans, 3akoH Apxumena,
MpaBUJI0O paBHOBECHs pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS
MEXaHUYECKOH SHEPruH, MPU 3TOM JaBATh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alUCHIBATH
€ro MaTEMAaTUUYECKOE BBIPAKEHUE;

OOBSICHATh (U3NYECKHE SIBJICHMSA, IPOLIECCHl U CBOWCTBA TeJ, B TOM YUCJIE€ U B KOHTEKCTE
CUTyallMll TPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABISATH NPUYMHHO--CIIEICTBEHHbBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYeCKHX I1aroB ¢ ONOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA
(bu3NYecKUX sIBICHUH, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3a7auu B 1—2 neWCTBUA, UCMIONB3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMUMHBI: HA OCHOBE aHajJM3a YCJIOBHS 3aJjaud 3alMChIBaTh KPaTKOe YCIOBHE,
MOJICTABIIATh (U3NYECKHE BEIMYUHBI B (HOPMYJAbl U MPOBOAUTH PACUYETHI, HAXOIHUTH
CIPAaBOYHBIC JAaHHBIE, HEOOXOOUMBIC MJsl PELICHUS 3a7ay, OLEHMBATh PEATUCTHYHOCTh
MOJTyYEHHOU (PU3NYECKON BETMUNHBL;

pacno3HaBaTh MPOOJEMBbl, KOTOPbIE MOXHO PEIINTh HMPU MOMOIIU (U3HUYECKUX METOJIOB, B
OINMCaHUM MCCIIEIOBAHUS BBIIEIATH MPOBEPsieMOe MPEANoNoKeHue (THIoTe3y), pa3iudaTh U
UHTEPIPETUPOBATh IOJIYYEHHBI pE3yJlbTaT, HAaXOAUTh OMIMOKM B XOJAE OIbITa, MIENaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;



MIPOBOJUTH OMBITHI MO0 HAONIOACHUIO (DU3NYECKUX SBICHUN WM (PU3MYECKUX CBOWCTB TEII:
(dbopMyTHpOBaTh TPOBEpsSEMBbIE TPEATION0KEHUS, COOMPATh YCTAaHOBKY M3 TPEIIOKEHHOTO
000py0BaHus, 3aUCHIBATH X0/ ONbITa U (OPMYJIUPOBATH BHIBOJIBL;

BBHITIOJIHATH TIPSIMBIE HM3MEPEHHSI PACCTOSHUSI, BPEMEHH, MAacChl Tela, O00bhEMa, CHIIBI H
TeMIepaTypbl C MCIOJb30BAaHUEM aHAJIOIOBBIX M LUQPPOBBIX MPUOOPOB, 3alMCHIBATH
MoKa3aHus MPUOOPOB € YIETOM 3aJaHHOH a0COTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

MIPOBOJUTHh HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIMYUHBI OT JpYroil c
MCTIOJIB30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITYTH PABHOMEPHO ABIKYIIETOCS TEIa OT
BPEMEHHU JIBUKEHUs Tella, CUJIbI TPEHUS CKOJBKEHHUS OT Beca Tejla, KauecTBa 00pabOTKH
MOBEPXHOCTEH TEJI U HE3aBUCUMOCTHU CHJIBI TPEHHS OT IUIOIIAN CONPUKOCHOBEHUS TEJ, CHIIBI
VIIPYTOCTH OT Y/UTMHEHUSI TIPY>KWHBI, BHITAIKMBAIONIECH CHIIBI OT 00bEMA MOTPYKEHHOW YaCTH
TeNa W OT IUIOTHOCTU XKHJKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Telsa, OT IJyOUHBI, Ha
KOTOPYIO TOTPYXEHO TEJO, YCIOBHN TJIaBAaHUS TEJ, YCIOBUI paBHOBECHs pblyara U OJOKOB),
Yy4acTBOBaTh B IUIAHMPOBAHUU Y4E€OHOI'O HCCIIEOBaHUs, COOMpPATh YCTAHOBKY U BBIIOJIHSTH
U3MEpEHHUs, CleAys NpeJIOKEHHOMY IUIaHy, (UKCHpPOBAaTh pe3yJbTaThl IOJYy4YE€HHOMH
3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BHJE TNPEAIOKEHHBIX TaOIHMI] U TpaduKoOB, AETaTh
BBIBO/IbI 110 PE3YJIbTaTaM UCCIIC0OBaHUS;

MIPOBOJUTH KOCBEHHBIC M3MEPEHHs (PU3MUYECKUX BEIWYHH (TNIOTHOCThH BEIECTBA >KUAKOCTH U
TBEPIOrO Tejla, CUIAa TPEHUs CKOJIBXKEHHUS, JAaBJICHHE BO3[yXa, BBITAJIKMBAIOIAS CHJIA,
JeHcTByIolasi Ha MOTPYXKEHHOE B JKUIKOCTb TeNo, KO3(D(PUIMEHT IMOJIEe3HOro JeHCTBUSA
MPOCTBIX MEXaHU3MOB), CIEAYS MPEIIOKEHHOW WHCTPYKIMU: MPHU BBITIOTHEHUH H3MEpPEHHM
coOMpaTh SKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHHE HCKOMOM BEJTMUHHBI;
coOroaaTh MpaBuiia TEXHUKHU 0€30IIaCHOCTH MpH paboTe ¢ 1ab0opaTOpHBIM 000PYIOBaHHUEM;
yKa3blBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAIOIINECS COCY/IBI, OapOMEeTp, phIuar, MOIBMKHBIA U HETIOABHKHBIN OJIOK,
HaKJIOHHAsI IJIOCKOCTb;

XapaKTepu30BaTh MPHHLUIBI ACHCTBUS M3YyYCHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C
OMopol Ha UX oONUcaHus (B TOM 4YHCIE: TMOALIMIIHUKH, YCTPOWCTBO BOJIONPOBOAA,
THJIPABINYECKUN TPECcC, MaHOMETP, BBICOTOMEp, MOPILIHEBOM HACOC, apeoMEeTp), MUCHOIb3Ys
3HaHHUA O CBOWCTBaX (PU3MYECKUX SBICHUM U HeoOXoAaumble (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

MIPUBOIUTH TIPUMEPHI (HAXOIUTHh WH(POPMAIHIO O TIPUMepax) NPaKTUIECKOTO HCIIOIb30BAHMUS
¢u3n4YecKUX 3HAHUM B IOBCEJHEBHOM KM3HM M oOecnedeHus Oe30MacHOCTH IpHU
oOpamieHMd ¢ TpUOOpPaMHU M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0pOBbS U
COOJTIIOICHHSI HOPM 3KOJIOT'MYECKOT0 IIOBEJICHUS B OKpY Katollei cpese;

OCYIIECTBIISAITH OTOOpP MCTOYHHKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBHH C 3a/JlaHHBIM
MOUCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHWA M NMyTEM CPABHEHUS DPA3IUYHBIX
MCTOYHUKOB BBIIEIATH WH(POPMAILIMIO, KOTOpasl SIBISAETCS MPOTUBOPEYMBOM HIIM MOXKET OBITH
HEJI0CTOBEPHO;

UCHOJb30BaTh TPH BBIMOJHEHUH Y4YEOHBIX 3a/JaHUil HAy4YHO--TIOMYJSIPHYIO JIUTEPaTypy
(GU3NIECKOTO COJepXKaHUs, CIPABOYHBIE MaTepHalbl, pecypchl ceth WHTepHeT, BianeTh
npuéMaMi KOHCIIEKTHPOBAHUs TEKCTa, MpeoOpazoBaHus MH(DOpPMaLUU U3 OAHOM 3HAKOBOU
CHCTEMBI B IPYT'YIO;

co3/laBaThb COOCTBEHHbIE KpaTKHE IUCbMEHHBIE M YCTHBIE COOOLIEHHMS Ha OCHOBE 2-3
MCTOYHUKOB HH(OpMaIuK (PU3HUECKOTO COIEPKaHMs, B TOM YHCIIE MyOJINYHO J1e1aTh KpaTKue



COOOIIEHUsI O pe3yabTaTaX MPOEKTOB WM YYEOHBIX HCCIENOBAaHUM, MpPU TOM TPaAMOTHO
WCIIOJIb30BaTh N3YYCHHBIN MOHATUHHBIN anmapar Kypca GU3UKH, COIPOBOKIATh BRICTYILICHUE
Mpe3eHTaINEH;

MIPY BBHITIOJTHCHUH YYEOHBIX MPOCKTOB U UCCIEIOBAHUN pactpeessiTh 00SI3aHHOCTH B TPYIIIE
B COOTBETCTBUH C IIOCTABJIEHHBIMM 3aJadaMu, CJIEIUTH 34 BBINOJHEHHEM IUIaHA IEHCTBUM,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKIAJ B JCSATEIBHOCTh TPYMINbBI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aMMOJICUCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOIINX.

K koHIy 00ydeHus B 8 kiacce nmpeIMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y 00yUAIOMINUXCSI YMEHUH:

UCTIONIF30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHHE aTOMOB M MOJICKYI,
arperaTHble COCTOSIHUSI BEIIECTBAa, KPUCTAJUIMYECKHE M aMOp(HBIE Teja, HACHILEHHBIA U
HEHACHIIIEHHBIN Tap, BIAXHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSSI SHEPTHs, TEIUIOBOU
JBUTATEeNb, JJIEMEHTAPHBIA SJIEKTPHYCCKUN 3apsl]], SJIEKTPUYECKOE I0Jie, NMPOBOAHUKU U
TMRJICKTPUKH, TIOCTOSTHHBIHN 3JIEKTPUYECKUI TOK, MAarHUTHOE TIOJIC;

pa3nuuaTh SBICHUS (TEIJIOBOE pACIIMpeHHE | C)KaTHe, TeIulonepeaada, TerIoBOe
paBHOBECHE, CMauyMBaHHME, KaNWUISAPHBIC SBICHUS, WCHAapeHHe, KOHACHCAIWs, IJIaBICHHUE,
KpHCcTaJUIM3ays (OTBEpIEBaHNE), KUIIEHHE, Terionepenada (TerIonpoBOIHOCTh, KOHBEKIINS,
U3JIy4YeHHUE), SJEKTPU3aLus Tel, B3aUMOJCHCTBUE 3apsiioB, AEHCTBUS 3JEKTPUUECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOCHCTBUE MarHUTOB, ICHCTBHE MATHUTHOTO T10JISI HA TIPOBOIHUK
C TOKOM, 3JIEKTPOMarHUTHasi HHAYKIHS) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3MUECKOE SBICHUE;

pacIio3HaBaTh NPOSBICHUE W3YYCHHBIX (DU3UUECKUX SIBICHUH B OKPYKAIOIIEM MHpPE, B TOM
yrcie GU3NIECKUe SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSIKCHUE U KATMIIISIPHBIC SBJICHUS
B TIPHPOJE, KPUCTALIBI B Ipupone, miiaydeHne ConHIA, 3aMep3aHHe BOJZOEMOB, MOPCKHE
Opusbl, oOpa3oBaHME pOCHI, TyMaHa, MHEs, CHEra, DJICKTPHUUCCKHE SBICHHS B armocdepe,
AJIEKTPUYECTBO HKMBBIX OPraHMU3MOB, MAarHUTHOE TMoJie 3eMid, JApeid MOII0COB, POJIb
MarHWTHOTO TIOJISI JUISl JKM3HM Ha 3emiie, TOJSPHOE CHSHWE, TPU OSTOM TIEPEBOIHTH
NPAaKTUYECKYI0 3a7adyy B Yy4eOHYI0, BBIIEIATH CYLIECTBEHHbIE CBOWCTBA (IIPU3HAKH)
(bU3NIECKHX SIBICHUI,

OIUCHIBATh W3YyYCHHBIE CBOWMCTBA Tel M (HU3MUYECKHE SIBJICHUS, HCIOIB3YyS (hU3NIECKHe
BEJIMYMHBI  (TeMIepaTypa, BHYTPEHHSsSI OHEpPrus, KOJIMWYECTBO TEIUIOTHI, YyHAeJbHas
TEIIOEMKOCTh ~ BENIECTBA,  yAeidbHas  TEIUIOTa  IUIABJICHHS,  yJeJbHas  TEIuIoTa
napooOpa3oBaHus, yeidbHas TEIUIOTa CrOPAHUS TOIIMBA, KO (UIIMEHT NOJIE3HOr0 NeiCTBUS
TEIUIOBOM MAIIMHBI, OTHOCUTENbHAsI BIAKHOCTh BO3/1YXa, HIEKTPHUECKUH 3apsijl, CUiia TOKa,
JIEKTPUUYECKOE HANPSIKEHHE, COMPOTHBIEHHE TNPOBOAHMKA, YJEIbHOE CONPOTHUBJICHHE
BEIIECTBA, pab0Ta ¥ MOIHOCTH JEKTPUIECKOTO TOKA), IPU OMUCAHUU MPABWIBHO TPAKTOBAThH
(GU3MUECKHI CMBICT HCHOJB3YEMBIX BEJIMYMH, OOO3HAYECHUS M EAWHHUIBI (DU3UUECKUX
BEJIMYMH, HAXOAUTh (HOPMYJbI, CBS3bIBAIOIIME JAAHHYIO (PU3MUECKYIO BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH I'Ppa)UKN U3yYCHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;
XapaKTepHU30BaTh CBOWMCTBA TeJ, (M3MYECKHE SBICHUS W IPOIECCHI, UCIIONIB3YsS OCHOBHBIC
MOJIOKEHHUS ~ MOJIEKYJISAPHO--KUHETUYECKOH  TEOPHHM  CTPOCHHUS  BEUIECTBA,  IPUHIHII
CYNEPIO3UINY ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma st
yyacTka 1enu, 3akoH Jxoyns—JIeHIa, 3aKOH COXpaHEHHs HHEpPrud, IMpH 3TOM JaBaTb
CJIOBECHYIO (pOPMYIIMPOBKY 3aKOHA U 3aIHMCHIBATH €T0 MATEMAaTHYECKOE BHIPAKEHHE;
OOBSACHATH (pU3MYECKHE TPOLECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CHTYyaIHi
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOHUTH



00BsiICHEHHE U3 1—2 JIOTHYEeCKHX IIAaroB ¢ OMopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NICCKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEIH;

pemath pacy€THble 3a7aud B 2—3 AEWCTBUSA, UCIIONB3Ys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢u3nveckre BETMYMHBI: HA OCHOBE aHAJM3a YCJIOBHS 3aJaud 3alMChIBATh KPaTKOE YCIIOBHE,
BBISIBJISITH HEJOCTATOK JaHHBIX JMJIsS pEUIeHHs 3a/Jayd, BbIOMpaTh 3aKOHBI U (OPMYIbI,
HEOOXOAUMBIE i €€ pelleHUs], MPOBOJUTH PacuéThl M CPaBHUBATH IMOJYYCHHOE 3HAYCHHE
(1)H31/I'—I€CKOI\/’I BCJIIMYHHBI C U3BCCTHBIMH JaHHBIMU,

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIINTh HPU MOMOIIM (PU3HMUYECKUX METOJOB,
HCIIOJIB3YA OIMMCAHUC MCCICOOBAHHA, BBIACIATL HNPOBCPACMOC NPCAINOIOXKCHUC, OLUCHUBATDH
MIPaBUJILHOCTD MOPSI/IKA IPOBEICHUS UCCIIEIOBAHMS, JIENAaTh BHIBOIBI,

MIPOBOJUTH OIBITHI MO HAONIOACHUIO (PU3MUECKUX SBICHUH WIH (U3UYECKUX CBOWCTB TeI
(KanwIsipHBIE SBIICHUS, 3aBUCUMOCTh JABIECHUS BO3JyXa OT €ro o0béMa, TeMIepaTyphbl,
CKOpPOCTH IMponecCa OCTbIBAHUA W HArp€BaHusd MHOpHU H3IYUCHUHW OT LBCTa I/I3J'IY'-IaIOH_[eI71
(moruomaroniei) MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOABI OT TEMIEpPaTypbl >KMJIKOCTH H
IIoIAAN €€ MOBEPXHOCTH, JIEKTPU3AIM Tel U B3aUMOJICHCTBUE HIIEKTPUUYECKUX 3apsi/iOB,
B3aI/IMOI[eI>'ICTBHe IMMOCTOAHHBIX MAr"HvuTOB, BHU3YyaJIM3alWsd MArHUTHBIX HOJIEM ITOCTOSIHHBIX
MarHuToB, JE€HCTBUS MAarHUTHOIO IMOJSI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHmra,
CBOWCTBA  3JIEKTPOJBUIATEeNs  MOCTOSHHOTO  TOKa):  (OPMYIHMPOBaTH  IMPOBEpsiEMble
MPENOJI0KEHUS, COOMPATh YCTAHOBKY M3 NPEJIOKEHHOTO 00OpYIOBaHUS, OMUCHIBATH XOJ
OTbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJHATE MPAMBIC U3MEPCHUA TCMIICPATYPHhI, OTHOCHUTEIBHON BIIAKHOCTH BO314yXa, CHJIBI
TOKa, HAMNpSOHKEHUS C HCIOJb30BAHHEM aHAJIOTOBBIX MPUOOPOB W JATYUKOB (DU3HUECKHUX
BEJIMYMH, CPAaBHUBATh pE3YJIbTaThl HW3MEPEHUH C Y4€TOM 3aJaHHOW aOCOIOTHOM
MOTPEITHOCTH;

MIPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOH BEIMYUHBI OT JpYroil c
HCIIOJIB30OBAHHUEM IIPSAMBIX I/I3MepeHI/Iﬁ (SaBI/ICI/IMOCTB COIIPOTUBJICHHUA MHPOBOAHHKA OT €To0
JUTMHBI, TJIOMIAIN MOTIEPEYHOr0 CEYSHUSI U YIeTbHOTO COMPOTHBIICHHUS BELIECTBA MPOBOIHUKA,
CUJIBI TOKa, UAYIICTO 4YCpeC3 IMPOBOAHHK, OT HAIPAKCHHA HAa IMPOBOJHHUKEC, HCCIICIOBAHUC
MOCNIEIOBATENIFHOTO W TapajuleJIbHOIO  COEIWHEHUH  IMPOBOJHUKOB):  IJIAHUPOBATh
UCCIIeIOBaHNE, COOUpPATh YCTAHOBKY M BBINOJHATH H3MEPEHHs, Cleaysd HpeJIOKEHHOMY
a"y, (PUKCHUpPOBATH PE3yNbTaThl MOTYYEHHOW 3aBHCHMOCTH B BHUJE TaOIUI] U TpaduKoOB,
JIeNaTh BBIBOJBI [0 pe3yJIbTaTaM HCCIICJOBAHMUS;

MMPpOBOAUTH KOCBCHHBIC U3MCPCHUA (I)I/I?)I/I‘ICCKI/IX BCINYHUH (YIIGJIBHa}I TEIUIOEMKOCTD BEIICCTBA,
COTPOTUBIICHUE TMPOBOJHUKA, paboTa M MOIIHOCTb 3JEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpEHHUs, COOUPATh IKCIIEPHUMEHTAIBHYIO YCTAHOBKY, CleIys NPeJIOKEHHONH MHCTPYKIHH,
U BBIYUCIIATH 3HAYCHHUEC BCJIIMYUHBI,

co0uro1aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYJOBAHUEM;
XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OHOpOﬁ Ha HMX OIIMCaHUuA (B TOM HYHUCIIC: CUCTCMA OTOIUICHUA OOMOB, TMI'POMCTpP, HapoBas
TypOUHA, aMIIEpMETP, BOJIBTMETP, CUETUHUK DIICKTPUUECKOU SHEPTHH, dIEKTPOOCBETUTEIHLHbIE
npuOOpbI, HarpeBaTeNbHbIC ANEKTPONPUOOPHI (TIPUMEPHI), SIACKTPUUECKHUE MPEIOXPaHUTENH,
QJICKTPOMArHuT, JJICKTPOABUIATCIIb IMOCTOSHHOTO TOKa), HUCIOJIB3YSA 3HAHUA O CBOMCTBaX
(hbU3UYECKUX SBICHUN U HEOOXOAUMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOICTBA U M3MEPUTEIIbHBIE TPUOOPHI [0 CXEMaM U
CXEMAaTUYHBIM pPUCYHKaM (KHUAKOCTHBIM TEpPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTaTellb ~ BHYTPEHHEIO  CrOpaHHs, dJEKTPOCKOI, pPEOCTaT), COCTABIATh  CXEMbI



JJIEKTPUYECKUX LENEW ¢ MOCIEeNOBATENbHBIM M IMApPAJUIEIbHBIM COEAUHEHHEM DJIEMEHTOB,
pasnuyas ycioBHbIE 0003HAUEHMSI 3JIEMEHTOB JIEKTPUUECKUX 1IeTel;

MPUBOIUTH MPUMEPHI (HAXOAUTh WHGOPMALIUIO O TIpUMEpax) MPAKTHUECKOrO UCTOIb30BaHUS
¢u3NYeCKNX 3HAHWH B TIOBCETHEBHOW KM3HHM s oOecredeHus Oe30MacHOCTH TIpU
oOpamieHnn ¢ mnpubOpaMM W TEXHUYECKHUMH YCTPOMCTBAMH, COXpaHEHHs 3/I0pOBbS U
COOJIIOICHHSI HOPM SKOJIOIMUECKOT0 TIOBEJICHHUS B OKPYKaIOIIEH cpeie;

OCYIIECTBIATh MOUCK WHPoOpManuu (QU3MYecKkoro cojaepkanus B HHTepHeTe, HaA OCHOBE
HUMCIOIIIUXCA 3HAHUH U HYTGM CpaBHCHHA JOIIOJHUTCIBHBIX HWCTOYHUKOB BBIACIATH
nH(pOpMalInIo, KOTOpas ABJISETCS MPOTUBOPEUYUBOM MIIM MOKET ObITh HETOCTOBEPHOM;
WCIONIb30BaTh TIPU BBIMOJTHEHUHM YUYEOHBIX 3aJaHUN HAYyYHO--TIOMYJSIPHYIO JIUTEPATYpy
(bU3UYECKOTO COJEpIKaHMs, CIPABOYHBIE MaTepuaibl, pecypchl cetu HHTepHeT, BianeTh
npuéMaMu KOHCIEKTUPOBAaHHUS TEKCTa, MpeoOpa3oBaHuss HHPOPMALMU U3 OJHON 3HAKOBOU
CHCTEMEI B JPYI'YIO;

c03/1aBaTh COOCTBEHHbIE MTMCHbMEHHBIE U KPaTKUE YCTHBIE COOOIIeHHs, 0000111as nH(HOPMAIIHIO
13 HECKOJIBKUX NCTOYHUKOB (i)I/I3I/I‘-I€CKOFO COJCpKaHusd, B TOM YUCIIC HY6JII/I‘IHO NpeaACTaBIATh
pe3ynbTaThl MPOEKTHOM HWJIM HCCIEI0BATENbCKOM JEATEIbHOCTH, IPU HITOM TI'PAMOTHO
WCIOJIb30BaTh N3YUYCHHBIN MOHATUIHBIN anmapar Kypca GU3UKU, COMPOBOKAATH BHICTYIIJICHUE
MpE3EHTALNEN;

MIPY BBITIOJIHEHUU YUEOHBIX MPOEKTOB M UCCIEIOBAHUM (PU3NUECKUX MTPOLIECCOB PACIIPEALIATh
OGSIS&HHOCTI/I B TIpynmnce B COOTBETCTBHM C TIOCTABJICHHBIMH 3aJadaMH, CICOAUTL 3a
BBITMIOJTHEHUEM IIJIaHA JCHCTBUI U KOPPEKTHPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN
BKJIAJ B JIEATEIHOCTh I'PYIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHUCTBHE, MTPOSABIISASL
TOTOBHOCTH pa3periaTh KOH(QIUKTHI.

K xoniy o0ydenust B 9 kiacce npeMeTHbIE PE3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTD y O0yUAIOMIUXCS YMEHUM:

WCIIONBb30BaTh  IOHATUSA: CHCTEMa  OTCY€Ta, MarepuajbHas  TO4YKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUECKOTO JBMXKEHU, Nedopmanus (ynpyras, miiactTudeckas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3ku, HEHTP TAKECTH, aOCOITIOTHO
TBEPJOE TENO, LIEHTP TAKECTH TBEPAOrO Teja, paBHOBECHE, MEXAHWYECKHE KoneOaHHs U
BOJIHBI, 3BYK, UWH(Qpa3ByK U  YJIbTPa3BYK, JJEKTPOMAarHUTHbIE  BOJIHBI,  IIKaja
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaJIbHO30PKOCTb, CIIEKTPHl MCITYCKaHUS U
MIOTJIOIIEHUS, ab(a-, 0eTa- ¥ raMMa-u3Iy4eHuUs, U30TOIIb, SiAepHAast SHEPreTUKa;

paznuyath sABJEHUS (PaBHOMEpPHOE U HEPaBHOMEPHOE MPSIMOJUHEHHOE ABUKEHHUE,
PaBHOYCKOPEHHOE TNPSMOJMHEHHOE MABIKEHHE, CBOOOJHOE TMaJCHHUE TeJ, PaBHOMEPHOE
JBUKEHHE IO OKPY>KHOCTH, B3aUMOJEICTBHE TeJ, PEaKTHUBHOE ABM)KEHUE, KoyieOaTelbHOE
JIBUKEHHE (3aTyXalolllue W BBIHYXJICHHbIE KoJie0aHUs), pE30HAHC, BOJHOBOE JBH)KEHUE,
OTpaKEHHE 3BYKa, NPSIMOJMHENHOE paclpOCTpAaHEHHUE, OTPAKEHUE W IPEIOMIICHHUE CBETa,
MIOJIHOE BHYTPEHHEE OTpaKeHHE CBETa, pa3jioKeHUe Oeloro CBeTa B CIEKTP U CIIOKEHUE
CIIEKTPAJIbHBIX LIBETOB, JHUCIEPCHUSI CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BOSHUKHOBEHHE
JIMHENYaToOro CIeKTpa M3IY4YeHMs) MO ONUCAHMI0 MX XapaKTEpPHBIX CBOWMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOe SBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MYECKUX SIBICHUI B OKpYXarolieM Mupe (B TOM
yucie (Gu3nuecKkue SBICHUS B MPHUPOJIE: MPHINBLI U OTJIMBHI, JABMKeHUE T1aHeT CoJHeYHON
CUCTEMBI, PEAKTUBHOE [IBUKEHUE JKUBBIX OpPraHU3MOB, BOCHPHUATHE 3BYKOB JXMBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, LIYyHAMM, 5XO, L[BETa TEJI, ONTHYECKHUE SIBICHUS B
npupojie, OUOJIOTHYECKOE JEHCTBUE BUAMMOIO, YIbTPA(QHOJIETOBOIO U PEHTTEHOBCKOTO



U3IYyYeHUH, €CTECTBEHHBIH pPaJMOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, PpPaIHOaKTUBHOE
W3y4YeHHUE TIPUPOIHBIX MHHEPAJIOB, JCHCTBHE DPATUOAKTUBHBIX H3IyYCHHH Ha OpPTraHHU3M
YelioBeKa), IpU OTOM TEpPEeBOAWTH MPAKTUYECKYIO 3ajJauy B Yy4eOHYI0, BBIIEIATh
CYyILIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PU3NICCKUX SBICHUM;

ONKCHIBATh H3YYCHHbIE CBOWCTBA Tel M (PU3MUECKHUE SBJICHMS, HUCHOJb3Ys (u3nueckue
BEJIMYMHBI (CpPEeIHSASI M MTHOBEHHAs CKOPOCTh Tejla MpU HEPaBHOMEPHOM JBMIKECHHH,
YCKOpEHHUe, MepeMellleHre, MyTh, YIriioBas CKOPOCTb, CHJIa TPEHUS, CUia YINPYrocTH, CHiia
TSOKECTH, YCKOPEHUE CBOOOJHOTO TMaJieHUs, BeC Teja, UMIYJIbC Tela, HMMITYJIbC CHJIbI,
MeXaHudeckas paboTa W MOIIHOCTh, IOTCHLMANbHAs JHEPrust Tejia, MOAHATOrO Haj
MTOBEPXHOCTHIO 3€MJIH, TIOTCHIIMAIbHAS DHEPTHUS CXKATON NMPYKUHBI, KHHETUYECKAsh SHEPIHS,
MOJIHAsE MEXaHWYecKas HSHEeprusi, Mepuoj U 4acToTa KojeOaHWM, JUIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, MOKA3aTeNb NMPEIIOMICHHS CpPEIbl), MPU ONUCAHUH
MPaBUIBHO TPAKTOBATh (U3WYECKUH CMBICT HCIIONB3YeMbIX BEIWYHH, OOO3HAYCHUS W
eMHUIBl (PU3UYECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C IPYTUMH BEITUYNHAMH, CTPOUTH IpaUKH U3yIEHHBIX 3aBUCHMOCTEN (PU3HUECKUX
BEJIMYUH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJICHUS M TMPOLECCHI, MCIONB3YS 3aKOH
COXpaHEHHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTECHUS, MPUHIUI CYNEPIIO3ULIUN CUJT, TIPUHITHI
oTtHocuTenbHOCTH ["amunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHS HMMIIYJbCa, 3aKOHbBI
OTpaXKeHUs U MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MAacCOBOT'O YHUCEIN MPU
SIEPHBIX PEaKIUAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3alUCHIBATh €T0
MaTeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATH (PU3NYECKUE MPOIECCHl M CBOMCTBA TeJl, B TOM 4YMCIE U B KOHTEKCTE CHUTYyallHii
MPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIABIATh IPUYUHHO--CIICACTBEHHBIC  CBS3H,
CTpPOUTH OOBSICHEHHE M3 2—3 JOTMYECKHX IIAaroB C OMNOpod Ha 2-3 M3Y4YEHHBIX CBOMCTBA
(bu3MUYeCKUX SIBICHUN, GU3NUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

pemath pacy€THblE 3a7ayd (ONMMpAIOLIUECs] HAa CHUCTeMY U3 2-3 ypaBHEHUM), HCIOJIb3Ys
3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIIME (PU3NUYECKHE BETUYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS
3aJaud 3alUChIBATh KPAaTKOE YCIOBHE, BBISBIATH HEJOCTAIOIIME WM H30BITOYHBIC TaHHEIE,
BbIOMpaTh 3aKOHBI M (OPMYINbI, HEOOXOAUMBIE [UJIsl pPELIEHUs, MPOBOAUTH pacué€rbl U
OLIEHUBATh PEATMCTUYHOCTD MOJTYUCHHOTO 3HaYCHUS (PU3NIECKON BETUUUHBI;

pacno3HaBaTh NpPOOJIEMBbI, KOTOpPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3UYECKHX METO/OB,
UCHOJb3Yysl ONMUCAHHUE MCCIIEOBAHUSA, BBLICIATH IPOBEPSEMOE IPEAINOJIOKEHUE, OLEHUBAThH
MPaBUJIBHOCTh MOPSAKA TPOBENEHHS HCCIECIOBAHMSA, JENaTh BBIBOABI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUN U OTBITOB;

MIPOBOJIUTH OIBITHI MO HAOJIOACHUIO (PU3MUECKUX SBICHUH WIH (U3UYECKUX CBOWCTB TeI
(u3yueHue BTOpOro 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHUs YHEPruH, 3aBUCUMOCThH Meproja
KoJieOaHU MPY>KUHHOTO MasiTHUKA OT MaccChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIUTYJbl MajblX KojJeOaHUU, MPSMOJIMHEHHOE pPAacIpOCTpAaHEHHE CBETa, pa3jioKeHHE
0enoro cBera B CHEKTpP, M3Y4YEHHE CBOMCTB M300pa)KeHHs B IJIOCKOM 3€pKaje M CBOWCTB
M300pakeHusl TNpeaMeTa B COOMparoliel JHH3€, HAOMIOJEHUE CIUIONIHBIX M JIMHEWYaThIX
CIIEKTPOB H3JIYYCHHS): CAMOCTOSITEIBHO COOMpaTh YCTAaHOBKY W3 HW30BITOUHOTO Habopa
000pyI0BaHUs, OIMCHIBATH X0/ ONbITA U €0 Pe3yIbTaThl, (POPMYIUPOBATH BHIBOJIBI;
MIPOBOJUTH TPU HEOOXOAMMOCTH CEPHIO MPSMBIX W3MEPEHHH, OTpENessisi CpeaHee 3HAUCHUE
u3MepsieMoil BenruuHbl ((POKycHOE paccTosiHHE COOMparoIiel JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHust (M3MEPUTEIHHOTO MPUOOopa);



MIPOBOJUTH MCCIIEOBAHUE 3aBUCHMOCTEH (PU3MUECKUX BEIMYMH C HMCIIOJIB30BAaHHEM IPSIMBIX
u3MepeHuil (3aBUCHUMOCTb IyTH OT BpPEMEHH IpU PaBHOYCKOPEHHOM [IB)KEHUH 0e3
HayaJbHOM CKOPOCTH, Hepuojia KoJeOaHUI MaTeMaTHYecKOro MasTHUKAa OT JUIMHBI HUTH,
3aBUCHMOCTH yIJIa OTPa)K€HUS CBeTa OT yrja NaJeHHs M YIja MpeJoOMIIEHHS OT yIua
[1a/IeHNUs): IUIAaHUPOBATh UCCIIE0BAHUE, CAMOCTOSTENILHO COOMpPaTh YCTaHOBKY, (PUKCUPOBAThH
pe3yiIbTaThl MOJYYCHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIMYUH B BHJE TaOJIHIl U TpaduKOB,
JieN1aTh BBIBOJBI [0 pe3yJIbTaTaM MCCIICJOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIWYMH (CPEAHSs CKOPOCTb M YCKOPEHHE
Tejga MpU PaBHOYCKOPEHHOM JBW)KEHHUH, YCKOpPEHHE CBOOOJHOrO mMaJeHusi, XKECTKOCTh
IPY>XKUHBI, KO3()PULIUEHT TPEHUS CKOJIBXKEHUS, MEXaHNUecKasi paboTa U MOILHOCTh, YaCTOTa U
nepuosl KojeOaHUM MaTeMaTHYeCKOro M TNPYKHHHOTO MAasSTHHKOB, ONTHYECKas CHIa
coOuparomiel JIMH3bL, PAJAUOAKTUBHBIA (OH): IJIAHUPOBATH HM3MEPEHMs, CcoOUpaTh
JKCIIEPUMEHTAIBHYIO YCTaHOBKY M  BBIIOJHATH H3MEPEHUdA, CHeAys MpeJIoKEHHON
MHCTPYKLMH, BBIYUCIATh 3HAUEHUE BEJIMYMHBI U aHAJTU3UPOBATH IOJYYEHHBIE PE3YJbTAThl C
YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHUM;

co0uro1aTh MpaBUiIa TEXHUKH OE€30MaCHOCTH IpU paboTe ¢ 1a0opaTOpHBIM 000PYIOBAaHHEM;
pa3nuyaTh OCHOBHBbIE NPU3HAKM H3YYEHHBIX (PU3MUECKUX MOJEJeH: MaTepuasibHas TO4YKa,
a0COIOTHO TBEPAOE TEJIO, TOYEUHBIM HMCTOYHUK CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas
MOJIEJIb aTOMAa, HYKJIOHHAsI MOJIE€JIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHLUIBI ACHCTBUS M3YYEHHBIX NPUOOPOB M TEXHMUYECKUX YCTPOMCTB C
OIOpOi Ha UX ONHUCAHMA (B TOM 4YHCIE: CIIUIOMETp, NATUYUKU I0JIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakera, 3XOJIOT, OYKH, MEepUCKoI, (oToanmapar, ONTUYECKHE CBETOBOJBI,
CIEKTPOCKOIN, J03UMETp, KaMepa BuibcoHa), MCronb3ys 3HaHHMSI O CBOMCTBAaX (PU3MUECKHUX
SABJICHUH U HEOOXOJUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHblE PHUCYHKM H3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENbHBIX TNPUOOPOB M TEXHOJIOTMYECKHUX IPOLECCOB IPU PpELIEHUH YydeOHO--
MPAKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBbI JJIsl TIOCTPOCHUS M300paKeHUH B TNIOCKOM 3epKaje
¥ cOOMparoIIe TNH3E;

MPUBOJIUTH MPUMEPHI (HAXOIUTHh WH(POPMAIHIO O TPUMEpPax) NPaKTUYECKOrO MCIIOIb30BAHMUS
¢u3nyeckux 3HAHWM B TOBCEIHEBHOW JKM3HM id oOecredeHus: O€30MacHOCTH IpH
oOpalieHUd ¢ OpudbOpaMHU M TEXHUYECKUMH YCTPOHCTBAMM, COXpPaHEHHs 310pOBbS U
COOII0ICHHSI HOPM 3KOJIOTMUECKOI0 TIOBEJICHUS B OKPY KaloIllel Cpelie;

OCYILECTBIIATh MOUCK MH(POpMaLMU pU3NUECKOro cojiepkanus B IHTepHeTe, caMOCTOATEIBHO
(dbopMynupysl MOMCKOBBIN 3allpoC, HAXOAUTh IYTH ONPEENICHNs JOCTOBEPHOCTH MOJIYyYEHHOU
MH(pOpMaLUY Ha OCHOBE UMEIOLIMXCS 3HAHUHN U JOTIOJIHUTEIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh IPU BBIMOJIHEHUHM YUYEOHBIX 3aJaHUA HAy4YHO--TIOMYJSIPHYIO JIUTEPATYPY
(GU3NYEeCKOro cojepXkaHus, CIpPaBOYHBbIE MaTepHaibl, pecypchl ceTh VHTepHeT, BianeTh
npuéMaMi KOHCIIEKTHPOBAaHUs TEKCTa, MPeoOpa3oBaHUss MHPOPMALMU W3 OJHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE MH(pOpPMALUU M3
HECKOJIbKUX HCTOYHHKOB (PU3MUECKOro COJEp)KaHus, MyOJUYHO MPEACTABIATH PE3yJIbTaThl
IIPOEKTHOM WM HCCIEN0BATEIbCKON AEATEIBHOCTH, NPU 3TOM TIPaMOTHO HCIOJb30BaTh
W3YUCHHBI TOHATHHMHBIA ammapaT H3y4aeMoro pasfena (GU3MKd W CONPOBOXKIATh
BBICTYIUICHHE MTpe3eHTaIlel ¢ y4ETOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TemoBble siBjieHUs
. bu6mmoreka [JOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tenmosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NEKTPUUYECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 5 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 10 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 7 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 24
Pa3znen 2. MexaHu4eckne KoJie0aHUs U BOJTHBI
but6mmoreka [IOK
2.1 M 0 6 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 14
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 4 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 4
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 5) 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI U oNTUYECKUE TPUOOPHI 5) 3 httos://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Paznoxenue 6emoro cBeTa B CHEKTP 2 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 12
Pa3znen 5. KBanToBble siBJIeHUS
Bbu6mmoreka [JOK
5.1 Hcnyckanne u nOrIoneHne CBETa aTOMOM 3 1 httos://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>2 CTpoetiHe aToMHOrO A1pa 4 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 1
5.3 JepHBIC PEaKIINU 5 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 12
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 5 5 but6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 27



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




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoJuunyecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posbIe
n/n Tewa ypoka Bcero Konrpoapntre | Ipakririeciite flliiy'leﬂl/lﬂ sﬁ:)l;l;onaTenbﬂme
padoTsI padoThbI pecypen
1 ®u3uka — HayKa O PUPOJE. 1
SIBnenust npupoasl
2 duznueckue IBICHUS 1
3 Ou3nvecKue BEIIMYNHBI U X 1
U3MepeHue
VYpok-uccnenosanue "N3mepenue
4 TEMIEPATYPHI IPU TTOMOIIU 1 1
YKHUJIKOCTHOTO TEPMOMETpA M JTaTINKA
TeMIepaTypor"”
MeTo/1bI Hay4YHOTO TIO3HAHHUS.
5 Onucanne pU3NIECKUX SIBICHUN C 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff09f72a
MTOMOMUIBIO MOJIeNe
VYpok-uccnenosanue "[Iposepka
5 TUIIOTE3bI: TaJbHOCTh MOJETA IIapUKa, 1 1
MYIIEHHOTO TOPU30HTAIIBHO, TEM
OoJtbliie, em OoJbIlle BhICOTA IMycKa'
CtpocHue BemecTBa. OIBITHL,
7 ;[;Izasbnsafomue JIUCKPETHOE 1 bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA
8 JIBu>KeHHEe YacTUIl BELIeCTBa 1 bubamorera LOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpoxk-uccienoBanue «OnbIThI MO

9 HaOJII0JICHUIO TETTOBOTO PACIIUPEHUS
razoB»
10 ArperaTHble COCTOSIHMSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
11 BobI. O000IIICHHE 110 pa3aety bubnmnoreka [JOK
«lIepBoHayanbHbBIE CBEACHHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHn4eckoe JBUKEHUE.
12 PaBHOMEpHOE ¥ HEpaBHOMEPHOE bubamorexa [IOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIDKECHUE
bu6nunorexa LIOK
13 CkopocTb. EMuHUITBI CKOPOCTH
P AHIHHE P https://m.edsoo.ru/ff0a079c
14 Pacuer mytu 1 BpeMeHH IBMKCHUS bubmmorexa [IOK
yr P A https://m.edsoo.ru/ff0a0ae4
15 Wnepuusa. Macca — mepa bubmmoreka LIOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemecTBa. Pacuer maccsl bubnuorexa [IOK
16
1 00beMa Tela Mo ero TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabota «OnpeneneHue
IIJIOTHOCTU TBEPAOTO TEJIa»
18 Pemenue 3agau no teme "[L1oTHOCTH bu6mmoreka [IOK
BerecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3anMoieicTBus ten. Cuma
ynpyroctu. 3akoH I'yka
20 JlaGopaTopHas pabota «3ydyeHue

3aBHUCHUMOCTHU PACTIXKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanuu) Npy>KUHBI OT
MIPUIIOKEHHON CUIIBI»

21 [[“IBnenue Tsrorenus. Cuiia TSKECTH
CBsi3b MEXIy CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmorera [JOK

' ’ https://m.edsoo.ru/ff0al778
3aga4d oo reMe "Cwia Tsoxecti”

23 Cuia TSKeCTH Ha APYTHX IIaHeTax. bu6mmoteka [IOK
Du3nYecKue XapaKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bu6nunorexa [IOK

24 H3mepenwne cui. JlmHaMmoMeT

P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMmocTh

https://m.edsoo.ru/ff0al1778
CrosxeHue IBYX CHJI, HalpaBJICHHBIX
26 10 OJHOM I ;Iifi)ﬁ ’ bubmorera [JOK
AHOT TP . https://m.edsoo.ru/ff0ala70
PaBHOpElicTBYIOIIAS CHIT

97 Pemenue 3agad nmo reme
"PaBHoneiicTByromas cun"

28 Cuiia Tpenus u e€ Buapl. Tpenue B bubnmoreka [JOK
TPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHast pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS

29 CKOJIBXKCHUS OT CHJIBI JIABJICHUS U bubmorexa LOK

https://m.edsoo.ru/ff0alcc8
XapakKTepa COMpPUKACAIOITUXCS
MMOBEPXHOCTEI»

30 Pemenue 3agau Ha onpeneeHue
PaBHOAECHCTBYIOLIEH CHJIbI

31 Pemenue 3agau no remam: «Bec bubmuorexa [IOK

tenay, «I'paduueckoe n3o0paxeHue

https://m.edsoo.ru/ff0alde0
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cuiy, «Cuibl», «PaBHOACHCTBYIONIAS
CHII»

Konrtponsnas pabota mo temam:
«MexaHn4eckoe ABHKeHue», «Macca,

32 IUIOTHOCTBY, «Bec Tema,
«I"padmueckoe N300pakeHHUE CHID»,
«Cunbi»
Hasnenne. CiocoObl yMEHBIIICHUS U bubmuoreka [IOK
33
YBEIIMYEHHUSI 1aBIICHUS https://m.edsoo.ru/ff0a20a6
JaBnenue raza. 3aBUCHMOCTh
34 aBJIEHUS ra3a oT 00BéMa bubmorexa IOK
’ https://m.edso0.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBneHus TBEPABIMU
35 Tenl:;hfn mj KOCTSAMH U ?i«:aMH bubmorexa LHOK
> AU ’ https://m.edsoo.ru/ff0a25b0
3akoH ITackans
36 JlaBiieHUE B )KUJKOCTH U Tase, bubnnoreka [IOK
BBI3BAHHOE JACHCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBienue B bubnuorexa [IOK
JKUAKOCTH U Tasze. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmarommecs cocyp! https://m.edsoo.ru/ff0a2970
39 I'mnpaBanyeckmii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopuineBoi
JKHIKOCTHBIN HacoC
41 ATmocdepa 3eMiIH U IPUIHUHBL € bubnnoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnnorexa [IOK



https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a2826
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JaBJIEHHE

https://m.edsoo.ru/ff0a2b5a

H3mepenune atMOchepHOTo TaBIICHHS.

bubmuorexa [IOK

43 Omneit Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(HEpPHOTO
44 JABJICHUSI OT BBICOTHI HaJl ypOBHEM bubmmorexa [JOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-aneponn. AtmochepHoe bubnnorexa [IOK
JIaBJICHHE HAa PA3JIUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3agay nmo reme "
AtMocdepHoe naBieHue"
JlelicTBUE KUJIKOCTH U Ta3a HA
47 MIOTPYXEHHOE B HUX TEJO. bubamorera LOK
https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuia
JlaGopaTopHas pabora «OnpeneneHue
48 BBITAJIKUBAOIIICH CUJIBI, bubmuorexa [IOK
JEUCTBYIOLIEN Ha TEJIO, IIOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTb)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanune 3aBUCUMOCTH BECa bu6nuorexa LIOK
TeJa B BOJAE OT 00bEMA MOTPYKEHHON https://m.edsoo.ru/ff0a3514
B KHJIKOCTh YaCTH TEJIa»
bu6nuorexa [IOK
>0 Hnapatie Tex https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
51 "KoHcTpyupoBaHue apeoMeTpa Win
KOHCTPYUPOBaHUE JIOAKU U
orpezeneHue e€ rpy30noapEMHoCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmorexa [IOK
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cynoB. BoznyxoriaBanue,
«/laBeHne TBEpaBIX TEN, KUIKOCTEH
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonrtponsHas pabota o teme

53 «/laBieHue TBEpABIX TN, KUAKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexamieckas padora https://m.edsoo.ru/ff0a3f82

bu6nunorexa LIOK

55 MonmrocTs. Enusmitgt MommHocTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenoanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MPH 1
noabEMe 1o jJectHuue"

57 [IpocTeie MexaHu3Msbl. Peryar.

PaBHOBecue cuil Ha pbryare
Prrgaru B TexHUKe, OBITY U TIPUPOJIE.

58 JlaboparopHas paboTa 05 bu6mmoteka [JOK
«HccnenoBanue ycinoBUil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemrenue 3amay mo teme «Y CiI0BUSI bu6nunorexa LIOK
paBHOBECHSI pblUara https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro aeicTeust
MexaHu3ma. JlaboparopHas pabora

60 . 0.5
«3mepenue KII/] HakinoHHOM
TIJIOCKOCTH

61 Pemenue 3ama4 mo reme "Pabora, bubnuorexa [JOK
mortgHocTh, KITT" https://m.edsoo.ru/ff0a4c48

62 MexaHnudeckasi SHEprusl. bubnuoreka [IOK



https://m.edsoo.ru/ff0a3654
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Kunernueckas 1 noTeHIualIbHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

bu6numoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-IKCIIEPUMEHT 110 TEME
"JKcnepruMeHTalIbHOE OIpeie/ICeHNe
W3MEHEHUS KUHETUYECKOU U
MOTEHLIMAJIbHOW YHEPTUU NIPU
CKaTbIBaHUM TeJja 110 HAKJIOHHOM
IJIOCKOCTH "

65

KonTponbhas pabora o Teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS

66

67

PesepBHelit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe IBUKeHue"

Pesepsubrit ypok. Pabora ¢ Tekctamu

o Teme "JlaBnenue TBEPABIX TEll,
JKUIKOCTEH U ra30oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

Pesepsublit ypok. Paborta ¢ Tekctamu
o teMe "Pabdora. MOIIHOCTE.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bceero U3y4YeHHsi  oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorera [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca 1 pazMep aTOMOB M MOJIEKYII 1
3 Mogenu TBEpIOTO, JKUIKOTO U 1 bu6nunorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPAOTO,
4 KHUJKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEIIIECTBA Ha OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KUHETHYECKOU TEOPHH
bubnuorexa [IOK
5 Kpucrannuueckue u aMmopgHsbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KallWJUISIPHOCTb. 1 bubnuotexa [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacuIMpeHne U CXKaTue 1 brbmmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpATYPHI CO
8 CKOPOCTBIO TETJIOBOTO JIBUYKEHUS 1
YaCTHII
9 Buytpennsis sHeprus. CriocoObr 1 bubnmorexa LIOK
HU3MEHEHUs BHYTPEHHEN SHEPITUU https://m.edsoo.ru/ff0a5c60
10 Bunp! Teruionepenaun 1 bu6nuorexa LIOK



https://m.edsoo.ru/ff0a5256
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VYpok-koudepennus "Ilpaktnueckoe
HMCIOJIb30BAHHUE TEIIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6nmoreka [IOK

1 BEILIECTB U MATEPUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TETIOBOTO OajaHca. bubnnorexa [IOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota
"UccnenoBaHue SBICHUS bu6nunorexa LIOK

14
TETUI000MEHA TP CMEIITMBAHIH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT xonmuvecTBa TEIIOTHI,

15 HEO0OXOMMOTO JJIsl HArpeBaHUs Tela
Y BBIJICTISIEMOTO MM TIPH OXJIAXICHUN

16 JlaGopatopHas pabora "Onpenenenue bu6mmoteka LIOK
yZEJIbHOM TEII0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y IeJbHas TEII0Ta bubnmnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBienue u oTBEpACBaHUE

18 KPUCTAJUTUMYECKUX TeJI. Y AeabHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlabopaTtopHast pabota "Onpenenenue bubnnoreka [JOK
yIEJIbHOM TEIUIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 INapoo6pazoBaHue U KOHJEHCALUS. bubnnoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kumenne. Y nenpHas temiora bu6mmorexa [IOK
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napooOpa3oBaHus U KOHICHCAIHH.
3aBUCUMOCTB TEMIIEPATYPhl KUTIEHUS
0T aTMOC(EpPHOTO JIaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpenencHue
OTHOCHUTEIBLHOM BJIAXKHOCTH BO3yXa"

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

23

Pemenue 3agau Ha onpeneseHne
BJIA)KHOCTH BO3]1yXa

24

[TpunHIMITBEI paOOTHI TEMIOBBIX
nsuratesneil. [laposas TypOuHa.
JIBuraTens BHYTPEHHErO0 CrOPAHMS

25

26

KIIJI TenoBoro gBuraTteis.
TerioBble IBUTATENM U 3aIIATA
OKpYKarolIe cpebl

3aKOH COXpaHEHUs U IIPEBPAILCHUS
SHEPI'UH B TETUIOBBIX MPOIEccax

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

27

[TonroroBka Kk KOHTPOJIBHOU paboTe
1o Teme "TernaoBble SIBICHUS.
M3MeHeHue arperaTHbIX COCTOSHUN
BeniecTa"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHas pabota o teme
"TeruioBrle ABIcHUA. I3MeHeHHE
arperaTHbIX COCTOSHUI BellecTBa"

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Ten. JBa pona
ANEKTPUUICCKUX 3apsI0B

30

Ypok-uccnenoBanue "IneKkTpusanus
TeJI UHAYKIMEN U ITpU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumopeiicTBue 3apsiyKEHHBIX TEII.

bubmuorexa [IOK

31 3axon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TOJIE.
32 HarpsiskeHHOCTB 3JIEKTPUYECKOTO bubnnorexa [IOK
nosst. [IpuHnun cynepnosunuu https://m.edsoo.ru/ff0a8ala
BJIEKTPUYECKUX TTOJEH
Hocurenu anexTpuueckux 3apsiioB.
33 DnemeHTapHblii 3apsa. CtpoeHne
aToma
34 [IpoBOIHUKYN M TUAIEKTPUKU. 3aKOH bu6nunorexa LIOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEHUE bu6muoteka LIOK
CBOMCTB JJIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cymectBoBaHus. Mcrounnku bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AEKTPUYECKOTO TOKA
37 JleificTBHS SEKTPUUECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
Vpoxk-uccnenonanue "Jleiictere
38 AIIEKTPHUYECKOTO TOJISI Ha IPOBOTHUKH 1
U JUAJIEKTPUKU"
39 DJIEKTPUYECKUI TOK B METaIJIaX, bubnuorexa [JOK
JKUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTu
Cuna Toka. JlaboparopHnas pabota
bu6nunorexa [IOK
41 "U3mepenue u peryJupoBaHUE CUITBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6
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DJIEKTPUIECKOE HaIPSHKEHHE.
BoasT™metp. JIabopaTtopnas pabora

bubmuorexa [IOK

42 "M3MepeHue U perynpoBaHie 05 https://m.edsoo.ru/ff0ade14
HanpspkeHus"

43 CornpoTuBiieHre NPOBOAHUKA. bubnuorexa [IOK
VY enpHOE CONMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bubmuoreka [IOK
MPOBOJHHUKA OT €0 JUIMHBI, IIJIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeYeHUs U MaTepuaia”
3aBUCUMOCTb CHJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa 11 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaboparopHas paboTa
"HccmenqoBanne 3aBUCUMOCTH CUJIBI

46 TOKa, UJIYILEr0 Yepe3 pe3ucTop, OT 1 bubamorexa [HOK

https://m.edsoo.ru/ffO0aa04e

COIPOTHUBIIEHUS PE3UCTOPA U
HalpshKeHUs Ha pe3ucrope”

47 [locnenoBarenbHOE U MapasieIbHOE
COCJIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka

48 IIpaBUJIa CIIOKEHUS HAIIPSDHKEHUN IIPU 1 bubnunorexa [IOK
TOCJIEOBATEIBHOM COEJIMHEHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaboparopHuas pabota "TIpoBepka

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU 1 bubmunorexa [IOK

napajieIbHOM COeIMHEHUH
pe3ucropon”

https://m.edsoo.ru/ff0aadle
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Pemenne 3aJ1a4 Ha IPUMCHCHUC

bub6mmoreka [IOK

50 3akoHa OMa U1 pPasIudHOro
AP https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO bubmuorexka [IOK
Toka. 3akoH J[oynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopartopHas pabora "Onpenenenue
52 a60TpI>I " 11[\)/101111}1000T1/1 DJIEK pl/mecxoro Bubmrorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUecKHe ey U MoTpeOuTenu
53 DJIEKTPUUECKOM DHEPTUH B OBLIT Brbmiorexa LOK
P p Y https://m.eds00.ru/ff0ab660
Kopotkoe 3ambikanne
[MonroroBka Kk KOHTPOIBHOU paboTe
o TeMe "DIeKTpUUECKUE 3apsIabl.
54 3apsKEeHHBIE T:Jri)a U UX ’ Bubmorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoxeiicTus. [1oCTOSTHHBIN
ANEKTpUYECKUI TOK"
KonTponbhas paborta 1o teme
"D NEeKTpUUECKHE 3apsObL.
55 3a H)KZiHLIG Tena I/IpI/IX bubmaorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumozeiicTBus. [1oCTOSIHHBIN
ANEKTpUYECKUH TOK"
56 ITocTostHHBIE MATHUTEI, UX
B3aMOJEHCTBUE
VYpok-uccnenopanue "N3yuenue bu6nunorexa LIOK
57 3 "
OJIEH ITIOCTOSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 1oJe
bu6nunorexa [IOK
58 3eMIIM ¥ €ro 3HadYeHue I KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba
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59

OnbIT Dpcrena. MarautHoe 1mose
AJIEKTPUYECKOr0 TOKa MarHutHoe
T0JI€ KaTYIIKH C TOKOM

bub6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHue IeKTPOMArHUTOB B
texHuke. JlabopaTopHas pabota
"N3y4yeHue eicTBUSI MAarHUTHOTO
T0JIs1 Ha TIPOBOJAHUK C TOKOM"

0.5

bu6mmoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTENb IIOCTOSIHHOTO
ToKa. Mcnosnb3oBanne
JIEKTPOJBUraTesieil B TEXHHYECKUX
YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpyupoBaHue 1 U3ydeHue
paboThI 31eKTpoBUTaTeNs"

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

62

OnbiTel Papanes. 3aKoH
3JIEKTPOMArHUTHON WHIYKITUH.
IIpaBuno Jlenna

63

OnextporeHepaTtop. CriocoOb!
MOJTyYEeHHUs IIEKTPUUECKOW IHEPTUH.
DIIEKTPOCTAHIIMN Ha
BO300HOBJISIEMBIX UICTOYHHUKAX
SHEPruu

64

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPUYECKUe u
MAarHUTHBIC SBIICHUS"

65

Konrtponsnas pabota o teme
"DJIeKTpUUECKUE U MAarHUTHBIE
siBIeHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14

66

Pesepsubrit ypok. Pabora ¢ Tekctamu

but6mmoreka [IOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

no teMme "TermnoBele aBieHus"

https://m.edsoo.ru/ff0accbe

PesepBHeIit ypok. Pabora ¢ TekcTamu

" . bubmuorexa [IOK
o7 Ho Tene HOCTVO ’IHH,I,) 11/1 1 https://m.edsoo.ru/ff0acdc6
3JIEKTPUYECKUN TOK
68 PesepBHelit ypok. Pabota ¢ Texctamu 1
o Teme "MarHuTHbIC sIBJICHUS"
BIIEE KOJIMYECTBO YACOB II
ObII] O CTBO YACOB I1O 68 145

[NPOI'PAMME
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9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue fll:;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoTbI padoTbI
pecypchbl

1 MexaHn4ecKkoe IBUKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTO IBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NIPSIMOJIMHEWHOE bu6nmoreka [IOK

3 1
JIBMOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE pAMOIUHENHOE

4 nBwxeHue. CpeHss U MTHOBEHHAas 1
CKOPOCTh

5 [IpsamonHENHOE PAaBHOYCKOPEHHOE 1 bu6mmoreka [IOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSIMOTUHEIHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHUSI. 1
I'paduk ckopoctu
JlaboparopHnas padota "Onpenenenue

7 YCKOpEHHS Tena npu 1 1 bubnuorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"

8 CBoOoanoe majnenue ten. OnbIThl 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE IO 1 bu6mmoreka [JOK
okpyxHocTH. [lepuosa u yactora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obpamenus. Jluneitnas u yrioBas
CKOPOCTH

10 LenTpocTpeMuTeNnbHOE YCKOPEHHE
11 IIepBbiii 3axkoH HproToHa. Bektop bu6mmoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6nuorexa [IOK
PaBHOpelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bubmmorexa [LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha npuMeHeHNE bu6nuorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyrocmw. 3akon T'yxa om0tz
16 Penrenue 3agaud mo reme «Cuina
YIIPYTOCTH
17 JlaGopatopHas padota «OnpeneneHue bu6mmoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6mmoreka [IOK
18 Cuna Tperns https://m.edsoc%.l ru/ff0af738
19 Pemenue 3agau mo teme «Cuna bubmuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas pabota "Onpenenenue bu6nmoreka [IOK
Kod(puImeHTa TpeHUs CKOIBKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3anau o teme "3akoHbI
21 Herorona. Cuina ynpyrocrtu. Cuna bubmmorexa LIOK
\ https://m.edsoo.ru/ffOafb8e
TPEHUs
29 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044
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majgeHust

Ypox-konpepernus "JIBIKEeHUE T

23 BOKPYI' TPaBUTALIMOHHOTO LIEHTPA
(Conmueunas cucrema). ['anaktuxu"
Pemenue 3agau no reme "Cuna
24 TSOKECTH Y 3aKOH BCEMHUPHOTO bubamorexa [IOK
. P https://m edso0.ru/ff0af5t8
TATOTEHUS

o5 [IepBas kocmuyeckas CKOPOCTb. bu6mmoreka [IOK
HesecoMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOUKH.

26 AGCOoNIOTHO TBEPI0E TEIIO. but6mmoreka [JOK
PaBHOBecue TBEPIOTO TEIA C https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHON OCBIO BpaIlCHUS

27 MowmenT cwibl. LlenTp Tsbxectn

28 Pemenue 3amad mo reme "MomeHT bubmuorexa [JOK
cuibl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHON paboTe MO

29 TeMe "MexaHu4yeckoe IBUKEHHUE bubamorexa [IOK

. A ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
KonTtponsHas paboTa 1o teme
30 "MexaHn4yeckoe JBUKEHUE Bubmmorera [IOK
N ! .\ ' https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten
Nmnynbce Tena. Umnynbe cuibl. 3aKoH
31 COXpaHEHUsI UMITYyJIbCa. YTIPYToe U bubmmorexa LIOK
P Y o pyr https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMOJICHCTBHE

32 Pemenue 3amau mo teme ""3akoH Bu6moreka [JOK
COXpaHeHus umiyJibca' https://m.edsoo.ru/ff0b096¢

33 Ypoxk-koHpepenuus "PeakTuBHOE
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JIBUSKEHUE B MPUPOJIE U TEXHUKE"

34 Mexanndeckast paboTa ¥ MOIITHOCTh bubmmorexa [IOK
P - https://m.edsoo.ru/ff0b0a84
Pabota cuiIbl TSKECTH, CHITBI but6mmoreka [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTopHnas pabora «OnpeneneHue
36 paboTHI CHIIBI TPEHHUS TIPH
PaBHOMEPHOM JIBUKEHUH Tella 10
TOPU30HTAIBHON TOBEPXHOCTU»
37 CBs13b SHEprUM U PabOTHI.
[TorenmanpHas 3HEPrust
Kunernueckas sueprus. Teopema o bu6mmoreka [IOK
38 .
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «3yuenue bu6muoreka [IOK
3aKOHA COXPAHEHUS DHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHOC IBUKEHHUE B €TO bubmuorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojieoaHus. bu6mmoreka [IOK
Breinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuil U pyKUHHBII
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTh
44 nepuoja KoJleOaHuii OT KECTKOCTH bubmmorera [IOK
proa https://m.edsoo.ru/ffOb197a
MPYKUHBI K MAacChI TPy3a»
45 [IpeBpaiienune sHepruu npu

MEXaHHYECKUX KOJIeOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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46

JlabopaTopHast pabota «OnpeaereHue
YaCTOTHI ¥ TIEPHO/Ia KoJIeOaHUI
MPYKHHHOTO MasiTHUKa)»

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

47

JlaGopaTopHnas pabora «IIpoBepka
HE3aBHCUMOCTH TIepHOia KoJIeOaHni
rpy3a, MO/ABEIIEHHOTO K HUTH, OT
Macchbl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKWCTBA
MeXaHu4eCcKUX BOJIH. [IpogosbHbIE 1
TIOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHBI"

50

3Byk. PacnipocTpanenue u oTpaxxkeHue
3ByKa

51

52

Ypoxk-uccnenosanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIpTpa3Byk u
uHpa3ByK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[TonroToBKa K KOHTPOJILHOM paboTe 1Mo
TeMe "3aKOHBI COXPAHEHUS.
Mexannyeckue KojieOaHus U BOJTHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabota mo Teme
"3aKoHBI cCOXpaHEHHs. MexaHuuecKue
KoJieOaHus U BOJHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

:‘)J'ICKT];)OMaI‘HI/ITHOC I10JIC.

bu6mmoreka [IOK

56
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "Hlkana
3JICKTPOMArHUTHBIX BOJIH. bu6nmoreka [IOK
58
Hcrnonb30BaHue 2IEKTPOMATHATHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccnenopanue "Nzyuenue
P . i bubmuorexa [JOK
59 CBOICTB 2JIEKTPOMArHUTHBIX BOJIH C
https://m.edsoo.ru/ffOb2c6e
MOMOIIbIO MOOMITEHOTO TesnedoHa"
Pemenue 3anau Ha onpeneeHne
60 4aCcTOTBI ¥ IJIMHBI AJIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoMarHuTHasl MPUpPOa CBeTa.
61 Cko Z];()JTB cBeTa Bomli)oi)me CBOICTBa bubmmorexa LOK
p ' https://m.eds00.ru/ff0b31d0
cBeTa
Ncrounuku ceera. [IpsmonuHelinoe
62 acCIPOCTPAHECHHE CBETA. 3aTMEHUS bubmmorexa [IOK
pactpocip ’ https://m.edsoo.ru/ff0b3658
Counua u JIyHsl
3aKOH OTpa)XeHUsI CBETA. 3epKaa.
63 Pemenue 3a1au Ha mpUMEHEHHE bubmmorera [IOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETa
64 [Ipenomnenue cBera. 3aK0H bu6nmoreka [IOK
MPEJOMIIEHUS CBETa https://m.edsoo.ru/ffOb3aea
[TommHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnionp30BaHuE MOJTHOTO BHYTPEHHETO bubmmorexa [IOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpaXKeHUS B ONTHYECKUX CBETOBOAAX
66 JlaboparopHras padota "VcciienoBanue



https://m.edsoo.ru/ff0b2abe
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3aBUCHUMOCTH Yyrijia IpeIoOMIICHUA

CBCTOBOI'0 JIy4da OT yTJia IMaJiCHUA Ha
"

rpaHuLe "BO3YX-CTEKIIO

VYpoxk-koHpepenuus "Vcnonbp3zoBanue

67 MOJTHOTO BHYTPEHHET'O OTPAKCHHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3h"
bubmuoreka [JOK
68 JIunzel. OnTHYecKas CHiia JTUH3bI httos://m.edsoo.ru/ffOb3f2c
. bubmuorexa [JOK

69 [TocTpoenue n300paxeHuii B TMH3AX httos://m.edsoo.ru/Ffoba4da
JlabopaTopuas padora "OnpeneieHnue

70 Q)OKyEHorI(: pacho;IHI/m U OI:ITquCKOﬁ Bubmroreka LIOK

. https://m.edsoo.ru/ff0b4206
CHWJIBI cOOUparotei JTuH3bI"

71 Ypoxk-koHpepenuus "OnTuyeckue bubmmorexa [LIOK
JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 xak ontuyeckas cuctema. 3peHue bubmorexa LOK

https://m.edsoo.ru/ff0b4684

73 Ypok-konpepenmus "JlegexTs
3penusi. Kak coxpanutsb 3peHue"

Paznosxenue Genoro cBeTa B CIEKTP.

24 OneiTel HetoToHa. CrioxeHue bubmuotexa [JOK
CIIEKTpaJIbHBIX LBETOB. Jlucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlabopaTtopnas pabota "OmbITHI 11O
Pa3IoKEHUI0 OEJIOro CBEeTa B CIIEKTP U

Bbu6moreka [JOK

75 BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX

HaOII0/IEHUU Yepe3 I[BETOBBIE
buapTpH"

https://m.edsoo.ru/ff0cOe2a
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VYpoxk-nipaktukym "BosiHOBBIE

76 CBOICTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxaus”
77 OmnsiTel Pe3epdopaa u mnanerapHas bubmuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
Hcnyckanue u NOIIonieHUE CBeTa
79 aroMoM. KBanThl. JInHeivaTsie bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0c144c
CIEKTPHI
80 Ypok-nipaktukym "Habmonenue bu6nmoreka [IOK
CHEKTPOB UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUBI bubmmorexa LOK
A A https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnas bu6nmoreka [IOK
MOJIEb https://m.edsoo.ru/ff0c18ac
83 PaanoaktuBHBIE TPEBpALLICHHUS. bu6muoreka [IOK
H3oTomnsl https://m.edsoo.ru/ff0clald
Pemenue 3agau nmo teme: bubmuorexa [IOK
84
"PagnoakTuBHbIE NpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [epuon momypacmana
VYpok-koH(pepenuus "PagnoakTuBHbIe
86 I/I?i[ eHI/If({b BI;I 1;1 ole Mﬂe WIIHE Brbmmoreia LIOK
YACHIL B HPHPOAS, MEAMIHIHE, hitps://m.edso0.ru/ff0c2126
TEXHHUKE
SnepHbie peakuuu. 3aKOHBI
87 ccjlx paHeHIEﬂ 3aH51 OBOT'0 U MacCOBOTO bubmmorera [IOK
P PAA https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprus CBsI3u aTOMHBIX sifep. CBs3b bu6mmoreka [IOK

MAacCChbl 1 DHCPruun

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3amaud no treme "AnepHsie
peakuun"

90

Peakuuu cuHTE3a U 1eneHus saep.
WcTtounuku sHeprun ConHua U 3BE311

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenuus "Anepuas
sHepreTuka. JlercTeus
paaMOaKTUBHBIX U3TyUYEHUN HA KUBbIE
OpraHu3MbI"

92

[ToaroroBka K KOHTPOIBHON paboTe MO
TeMe "DJIEeKTPOMAarHUTHOE MOJIe.
DIIEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBric sBicHu"

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonrponbHas padora o Teme
"JIEKTPOMarHuTHOE IOJIE.
ONeKTPOMarHUTHHIE BOJHBI.
KBanTtoBsie siBieHus"

94

[ToBTOpenue, o6od1IICHKE.
JlabopatopHble pabOTHI 1O KypCy
"B3zaumonencrtaue tea"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

95

[loBTOpenue, 06001meHne. Pemenne
PACUCTHBIX U KAYCCTBCHHLIX 3a/a4 IO
teme "TeruoBble npouecch”

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o600menue. Pemenne
pacyeTHBIX U KaU€CTBEHHBIX 3aJ1a4 110
teme "KII/] TermoBeIx gBUTaTenei"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, o6o6mmenue. Pemenne
pacyeTHBIX ¥ Ka4eCTBEHHBIX 33/1a4 110
teme "KII/] snexkrpoycTtanoBok"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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[ToBTOpEeHME, 0600IIECHNE.

but6mmoreka [IOK
1 1
98 _'Ha60paTOpHI)Ie paboTEI 1O KypCy https://m.edso0.ru/ff0c2c52
'CBeToBbIC SIBJICHUS"
[ToBTopenue, o6o0uenue. Padora c
99 TEKCTaMH 110 TeMe ""3aKOHBI 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[loBTOpenue, 06061menue. Pabora c
100 TekcTamu 1o Teme "Konebanus u 1 bubmmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600mIeHNE. PaboTa ¢
101 TekcTtamu 110 Teme "CBeToBbIC 1 bubmorera [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTropenue, o6o6mmenue. Padora ¢
102 TekcTamu 1o Teme "KBaHTOBas 1 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

«CoopHuk 3a1a4 1o gusuke 7-9 xknace» nox pex. [lepoimkuna

«CBOopHMK 3aga4 no ¢usmke 10-11 knace» nog pes. JlyKawmk

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU

HMHTEPHET

https://m.edsoo.ru



