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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3nMKe Ha YpPOBHE OCHOBHOTO 00ImIero o0pa3oBaHUs
COCTaBJIcHa Ha OCHOBE MOJIOXKEHUH U TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
06a30BOM YpOBHE OCHOBHOI 00pa30BaTEIbHOI MPOTPaMMBI, MTPEICTABICHHBIX B
OI'OC OO0, a Taxxe ¢ yu€ToM (penepasibHOI paboueit MporpaMMbl BOCITUTAHUS
n KoHuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Conepxanue mporpamMmbl M0 (U3MKE HAMpaBlieHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHON IpaMOTHOCTH OOYYAIOIIUXCSI U OPTaHU3ALNI0 U3YYCHUS
¢u3MKN Ha AEATEeIbHOCTHOM OcHOBE. B mporpamme mo ¢usmke yuuTHIBAIOTCS
BO3MOKHOCTH y4eOHOro mpenmMera B peanuzauuu tpedoBanuii @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM W METANpEeJAMETHBIM pe3ylibTaTaM OOydeHus, a
TaK)K€ MEXIIPEIMETHBIC CBA3M €CTECTBEHHO-HAYUHBIX yUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl.

[Iporpamma mo (u3MKEe YCTaHABIMBAET paclpeiesieHne y4eOHOTO
Marepuajia mo rojaM oOyudeHus (IO KjaccamM), MpeajiaraeT MNpPUMEPHYIO
MOCIIEOBATEIPHOCTh HW3YYCHHMsS] TEM, OCHOBAHHYIO Ha JIOTHKE pPa3BUTHUSA
MPEIMETHOTO COICPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIINXCSl.

[Iporpamma no usuke paspaboTaHa ¢ HEJIbI0 0Ka3aHUS METOIUYECKOM
MOMOIIIM YYUTEIIO B CO3/IaHUU paboUueii MpOrpaMMBI 10 y4eOHOMY TIPEIMETY.

®dusuka SBISIETCS CUCTEMOOOPa3yloIIMM JMJii €CTECTBEHHO-HAYYHbIX
y4eOHBIX MpPEIMETOB, IOCKOJbKY (PU3MUECKHE 3aKOHbI JIEKaT B OCHOBE
IPOIICCCOB M SIBJICHUH, HM3y4aeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHEH U
¢dusnueckoii reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY
MUpa, IPEAOCTaBIsAET Hanbosee siCHpIe 00pa3Iibl MPUMEHEHUS HAYYHOTO METO/1a
MO3HAHMS, TO €CTh CII0Cc00a MOYYeHUS JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 riIaBHBIX 3a7a4 (GU3MUECKOTO 00pa30BaHUs B CTPYKTYpe OOIIETro
o0Opa30BaHMsI COCTOUT B (JOPMUPOBAHNHU €CTECTBEHHO-HAYUYHON rPaMOTHOCTHU U
MHTepeca K HayKe y 00yJyarouuxcs.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TNpeAroJiaraeT oOBJaJCHUE
CIEIYIOIUMHA  KOMIETEHTHOCTSIMH,  XapaKTePU3YIOIIMMH  €CTEeCTBEHHO-
Hay4YHYIO TPaMOTHOCTB:

« Hay4HO OOBSCHSTH SIBJICHUS;

+ OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

« HHTEPIPETHPOBATH JAHHBIC U UCIIOJIH30BATh HAYUHBIE T0KA3aTEIHCTBA
TUIS TIOJTy4€HUsT BEIBOJIOB.

[lenn w3ydyeHuss QUMK HA YpPOBHE OCHOBHOTO 00IIEro oOpa3oBaHMUs
onpeneneHsl B Kounenuuu npenogaBanusi yaeOHoro npeamera «dusuka» B



oOpa3oBaTeNnbHBIX oOpraHuzanusax Poccuiickoit denepanuu, pearu3yronux
OCHOBHBIE 00I1I€00pa3oBaTEIbHbIE MPOrPAMMBI, YTBEPKIEHHON pEIICHHUEM

Konnerun MunucrepctBa npocelienus Poccutickoit @enepariiu (poOTOKOJ OT
3 nexabpst 2019 r. Ne [1K-4BH).
Heau nzyuyenuss Gpu3uku:

OpuoOpeTeHNEe HMHTEpeca U CTpeMJIeHUs OOydaloluXcsi K HaydHOMY
U3YyYEHUIO TNPUPOJbI, Pa3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTAaBICHUHA O HAYYHOM METOJAE IO3HAHUS U
(dopMupOBaHHE HCCIEAOBATEIHCKOTO OTHOMICHUS K OKPY>KAIOIIUM
SABJICHUSIM;

(opMupOBaHHE HAYYHOTO MHPOBO33PEHMsI KakK pe3ysbTaTa H3y4yeHUs
OCHOB CTPOEHHMS MaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
(opMupoBaHUE MPEACTABICHUN O PO (PU3UKU JIJIsl Pa3BUTUS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TMPEACTABICHHM O  BO3MOXKHBIX cdepax  Oynyuiei
po¢dheCCUOHATIBHON JIEATEIIbHOCTH, CBS3aHHOUN C (PM3UKOM, MOATOTOBKA

K JJaJbHEHIIEMY O0YUYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTkeHHe ATUX IeJe mporpamMmbl 1o (pU3MKe HAa YPOBHE OCHOBHOTO
o01ero 00pazoBaHus 00ECIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a4aY:

npuoOpeTeHNE 3HAHWUN O JHUCKPETHOM CTPOSHUHW BEIIECTBAa, O
MEXaHUYCCKUX, TETUIOBBIX, DJIEKTPUUYECKUX, MAarHUTHBIX U KBAHTOBBIX
SIBJIICHUSIX

npUOOPETEHNE YMEHHM ONMCHIBATh U OOBICHATH (PU3NUYECKUE SBICHHUS C
HCITOJTh30BAaHUEM TTOTYICHHBIX 3HAHHH;

OCBOCHHE METOJAOB  PEHICHUA  IMPOCTEHIINX PacUETHBIX
3a1a4 C HCIIOJIb30BaHUEM (bU3UIECKUX MOJICIIEH,
TBOPUYECKUX 1 MPAKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE yMEHUN HaOMIOAATh TPHUPOAHBIC SBICHUS U BBINOJIHATH
OTIBITHI, JTAOOPATOPHBIC PAOOTHI U IKCIIEPUMEHTAIbHBIC UCCIIEIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

OCBOEHHE MPUEMOB PabOTHI ¢ MHPOpMaIel HU3NIECKOTo COACPKAHMS,
BKJIFOYAsi MHPOPMAIIMIO O COBPEMEHHBIX JOCTHXXCHUSX (PU3UKU, aHATIU3
U KPUTHUECKOE OIICHUBaHUE MH(OpPMAIINH;

3HAKOMCTBO CcO  cdepamu  mpodecCHOHATBHOU  JIEATEITLHOCTH,
CBSI3aHHBIMM € (U3UKOM, U  COBPEMEHHBIMHU TEXHOJOTHSIMH,
OCHOBAaHHBIMU Ha JIOCTMXKEHUSIX (PU3HUECKON HAYKH.



Ha u3ydenue ¢uszuku (6a30BbIli YPOBEHB) HA YPOBHE OCHOBHOTO OOIIETO
obOpazoBaHus 0TBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 yaca B HEJIENIO), B
8 kacce — 68 yacoB (2 yaca B Hefeno), B 9 kitacce — 102 yaca (3 yaca B HEJIEIHO).

[Ipennaraemslii B mporpamme mo (u3MKe nepeueHb 1adopaTopHbIX padoT
U OINBITOB HOCUT PEKOMEHIATENbHBIM XapakTep, Y4YUTeNIb JellaeT BbIOOp
HpoBeneHus] JabopaTOpHBIX PabOT M OMBITOB C YYETOM WHAMBHIYaTbHBIX
ocobeHHOCTEH  OOy4aromMXcCsi, CHHCKa AKCIHEPUMEHTAJbHBIX  33/IaHUMH,
HpesiaraéMbIX B paMKaX OCHOBHOT'O TOCYJapCTBEHHOTO 3K3aMeHa Mo (hU3HKe.



COIEPKXAHUE OBYYEHUA

7 KIIACC

Pasznen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro MUpa.

®usznka — Hayka O mnpupone. ABneHus npuponbl. DU3NYECKUE SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeIMUMHBL. V3Mepenne Qundyeckux BeMUYuH. DuU3NUECKHUe
npubopsl. [TorpemHocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢uzuka wu Jpyrue ecTecTBEHHbIE HAyKM M3y4alOT MPUPOIY.
EcTecTBeHHO-Hay4YHBII METO]| TO3HAHUSA: HAOJIOJIEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJABMIKEHHUE THUIIOTE3, DOKCIEPUMEHT II0 IPOBEPKE THUIIOTES,
oOBsicHeHHe HabOionaeMoro sBieHus. OmnucaHue QU3NYECKUX SBICHUM C
ITOMOUIBIO MOJIEIIEN.

Jemoncmpayuu.

1. MexaHW4YeCKHUe, TEIUIOBBIE, DJJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SABJICHUS.
2. @Ousnueckue NpubOOpbHl M MpOUEAYypa MNPAMBIX H3MEPEHUN AHAJIOIOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHre UEHBI I€IEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbopa.

2. H3mepeHue pacCTOSHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OmnpeneneHue pa3sMepoB MaJbIX TEJl.

5. M3mepenue temneparypsl Ipy NOMOIIM KUAKOCTHOIO TEPMOMETPA U JaTYNKA

TeMIEPATYpPHI.
6. IIpoBenenue wuccnenoBaHus MO NPOBEPKE THUIOTE3bI: JAJIBHOCTH IOJIETA
IIapuKa, MyIEHHOTr0 TOPU30HTAIBHO, TEM OOJIbIIIE, YEM OOJIbIIIE BHICOTA ITYCKA.

Paszpnes 2. IlepBoHayajibHble CBEACHUS O CTPOCHUH BELECTBA.

Crpoenue BemecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHne dactull BemecTBa. CBS3b CKOPOCTH IBHKEHHUS YACTHUI[ C
Temrnepatrypoil. bpoyHoBckoe npuxenue, nuddysus. BzanmoaelcTBue 4acTuil
BEILIECTBA: IIPUTSIKEHUE U OTTAJIKUBAHHUE.

ArperaTtHble COCTOSIHUS BELIECTBA: CTPOCHHE I'a30B, )KUIKOCTEW U TBEPABIX
(KpuCTalNIMYecKux) Tel. B3anMocBsa3b MEXKy CBOWCTBaAMH BEIIECTB B PAa3HBIX
arperaTHbIX  COCTOSHUSIX W MX  aTOMHO-MOJIEKYJISIPHBIM — CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.



Jlemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHXKEHHSI.

2. Habmonenue nuddysumn.

3. HaOnmionenue  siBaeHU#, OOBACHAIOMIMXCA MPUTHKEHUEM WIn

OTTAJIKUBAHUEM YaCTUII BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OueHnka pauameTpa aroma METOJOM  PSAOB (c
UCIoIb30BaHueM pororpaduii).
2. OnbITHI 110 HAOIIOJICHUIO TEMIJIOBOTO PACHIMPEHUS Ta30B.
3. OnbIThI 1O OOHAPYXKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Paznea 3. /IBukeHune U B3auMo/ieiCTBUE TeJl.

Mexannueckoe nBUXKEHHE. PaBHOMEPHOE MU HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpeiHssi CKOPOCTh MPU HEPABHOMEPHOM JIBUKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBnenne uHepunu. 3aKOH MHEpUUH. B3auMoaencTBrue Tel Kak MpUYrHa
U3MEHEHUSI CKOPOCTH [IBM>KEHUsI Tel. Macca Kak Mepa WHEpPTHOCTU TeJa.
[InoTHOCTE BemiecTBa. CBsI3b IVIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IMHHIIE
o0BbEMa BellecTBa.

Cuita kak XapakTepuCTHKa B3auMoAeucTBY Tell. CHila ypyrocTy U 3aKOH
['yxa. M3MmepeHne cuiibl C HOMONIBIO JMHAMOMETpPA. SIBIICHUE TATOTEHUS U CUJIa
TsokecTr. Cuna TsDKECTH Ha Jpyrux IuiaHerax. Bec tema. HeecomocTs.
CioxxeHue Cuil, HalpaBJIEHHBIX MO OJHOW MpsMOM. PaBHOAEHCTBYIOIIAs CHJL.
Cuia TpeHus.

TpeHne CKONMbKEHUS U TPEHUE MOKOs. TpeHue B MPUPOJIC U TEXHUKE.

Hemoncmpauuu.

HabGnronenue MexaHnueckoro IBMKEHHS Tela.
N3mepenre ckopoCTr NPSIMOIMHEUHOTO JIBUKEHHUS.
HaGnronenue siBneHust HHEPIUN.

1

2

3

4. HalGmroneHne u3MEHEHUs: CKOPOCTH TIPU B3aUMOJIEHCTBUU TEl.

5. CpaBHEHHE MacC MO B3aUMOJICHCTBHUIO TEII.

6. CnoxxeHue cuJl, HallpaBJIEHHBIX IO OJJHOM IIPSMOM.

Jlabopamopnuie pabomul u onvimol.

1. OmnpenenieHre CKOPOCTH PABHOMEPHOT'O JBUKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIH DJIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. Ompenenenne cpeaHEdl CKOPOCTH CKOJBKEHUS OpyCKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. OnpexaeneHue MIOTHOCTH TBEPAOTO Tea.



4. OmnbITHI, JAEMOHCTPUPYIOLIKME 3aBUCUMOCTh pacTsbKeHHs (Iedopmanun)
NPY>KUHBI OT TPUIIOKEHHOW CHIIBI.

5. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHUS OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

HNanenue. CriocoObl yMEHBIICHUSI U yBEeNWYEHUs! JaBieHus. JlaBieHue
raza. 3aBUCHMOCThb JaBJEHUSA Tra3a OT 00bEMma, Temmeparypol. llepenmaua
JABJICHUS] TBEPJBIMU TEIaMM, >KUIKOCTIMU M Ta3zaMu. 3akoH Ilackans.
[THeBMaTHYECKHE MAIWHBI. 3aBUCUMOCTH JABJICHUS JKUIKOCTH OT TIIyOWHBI.
Iunpoctatuaeckuit mapagokc. CooOmaromuecs: cocyabl. [ uapaBIudecKue
MEXaHU3MBI.

AtMocdepa 3emiu u armocdepHoe naBieHue. [I[puuuHbl cyiecTBOBaHUS
BO3AyIIHON 00070uKky 3emiau. OnbiT Toppuuemu. M3Mepenue armochepHOTO
JaBJICHUs. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJEHUS OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipubops! 11t u3MepeHus: aTMOC(HEPHOTO TaBICHUSI.

JlelicTBUE KUJIKOCTH Y T'a3a Ha MOTPYKEHHOE B HUX TeNO. BhITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozmyxoriaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbH JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua qaBieHUs! )KUIKOCTHIO U Ta30M.
CooOuiaromuecs cocyabl.

I'mapaBnnueckunii mpecc.

[IposiBneHue neicTBUs aTMOCPEPHOTO JTABICHUS.

AN o

3aBUCHUMOCTh BBITAJIIKMBAIONICH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
TeJIa ¥ TUIOTHOCTHU KUJIKOCTH.

™~

PaBeHCTBO BhITAIKMBAIOUIEH CUJIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcIoBHE IIaBaHUA TEJl: MUIABAHUE WJIM MOTPYKEHUE TENl B 3aBUCUMOCTH
OT COOTHONIEHHSI TUIOTHOCTEN TEJIa U )KUIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccrnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE OT 00bEMa OTPYKEHHOM B
YKUJIKOCTb YacTH Tea.

2. OnpenenieHWe  BBITAJIKUBAIOIIEH CWJIbL, JEWUCTBYIOLIEH Ha  TeJo,
HOrpyKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKABAKOILEU CUIIbI, JEUCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MacChl Tea.

4. OnbIThl, JAEMOHCTPUPYIONIUME 3aBUCUMOCTH BBITAJIKHUBAIOIICH CHJIBI,

JICHUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHOM B )KUJIKOCTh

YacTH TeJia U OT TNIOTHOCTHU KUJKOCTH.



5. KoHcTpyupoBaHue apeomeTpa WIM KOHCTPYMPOBAHUE  JIOJIKU
ornpezeneHue e€ rpy30nobEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. DHEPrusi.

Mexanuueckas padota. MOIIHOCTb.

)51

IIpocTeie MexaHU3MBbI: pblYar, OJIOK, HAKJIOHHAas IJIOCKOCTh. IlpaBuiio
paBHOBecHsl pbryara. lIpuMeHeHue mpaBuiia paBHOBECUS pblyara K OJIOKY.
«3onoroe mpaBuino» MexaHuku. KIIJ[ mnpocteix MexanusmoB. Ilpocteie

MCXaHU3MbI B 6BITy U TCXHUKEC.

Mexanuueckass »Heprud. KunHeTndeckas W TNOTEHIMATbHA SHEPTHs.
[IpeBparienre 0HOTO BHIa MEXaHUYECKOM SHEPTUH B JPYTroid. 3aKOH COXpaHECHUS

SHEPTUU B MEXaHUKE.
Jlemoncmpayuu.
1. [IpuMepbl IpOCTHIX MEXaHU3MOB.
Jlabopamopnwie pabomul u onvimol.

1. Onpez[eneHHe pa6OTBI CUJIbI TPCHHUA IIPU PABHOMCPHOM ABHIKCHHUH TCJIA

10 TOPU30HTAIIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PAaBHOBECHS phlUara.
3. Hamepenue KII/I HaKITIOHHOM MJIOCKOCTH.

4. M3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Pa3zneu 6. TeruioBble ABJICHUSA.

OCHOBHBIE TIOJOXKEHUSI MOJICKYISIPHO--KUHETUYECKOW TEOPUH CTPOCHUS
BeliecTBa. Macca u pazMepbl aTOMOB M MOJIEKYJI. OTBITHI, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSHUN BEIECTBA.
Kpucrannuueckue u amopgubie Tena. O0bsiCHEHUE CBOWCTB ra30B, KUIKOCTEN
1 TBEPJBIX TEJI HA OCHOBE TMOJIOKCHUN MOJICKYISIPHO--KUHETUYECKON TEOPHUH.
CmaunBaHUE ¥ KaNWJUISIPHBIE ABIEHUS. TEenI0BOe pacClIMpEeHUE U CKATHUE.

Temneparypa. CBsi3b TEMNEPATYpPbl CO CKOPOCTHIO TEIJIOBOTO JBHXKECHUS
gactull. BayTtpennss sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEW >HEpPrUu:
Terionepeaaya W coBepmieHue  paboTel.  Bumbl  Temmomnepenauu:
TEIUIONPOBOIHOCTh, KOHBEKIIHUS, U3JIyYEHHE.

KonnuectBo TemmoThl. Y aeapHas TEINIOEMKOCTD BellecTBa. TermiooOMeH 1
TEMJIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBinenne wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. Y AEIbHAS TEIUIOTa IUIABJICHUS.
[Tapoo6pazoBanue u konnencanus. Mcnapenune. Kunenue. Y aenbHas Terora



napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIEPAaTypbl KHUIEHHUS OT aTMOC(EpHOro
JaBJICHUS.

BnaxHocTts Bo3myxa.

OHeprus TOIIMBA. Y eNbHAs TEIUIOTa CTOPAHUS.

[Tpunuunel padots! TeruoBbix aurareneil KI1/] teruioBoro nquraresns.
TerutoBble ABUTATENN U 3aIUTA OKPYXKAIOLIEH CPEIbI.

3aKOH COXPAaHEHMsI U IIPEBPALCHUS YJHEPTUU B TEIJIOBBIX IPOLECCAX.

Hemoncmpauuu.

1. HaOmroneHne OpOyHOBCKOTO TBUKEHHUSL.
Ha6nronenune nuddysun.
HabutoieHue siBjeHni cMaulBaHUs U KalWJUISIPHBIX SIBJICHUM.
HaGnroneHue TemioBoro paciiupeHus Tedi.

vk w N

N3MeHeHne naBiieHWs Ta3a IpPU HW3MEHEHHMHM O0bEMa M HArpeBaHUU WIIH
OXJIAXKICHHUH.

[IpaBuia u3MepeHus TEMIIEPATYPHI.

Bue! Tennonepenayu.

OxJta>kieHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepiieHuH pabOThl BHCIIHUMU CHUJIAMHU.

10. CpaBHEHHE TEINTIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaOnmronenne kumneHus.

12. HabGmroeHue nmocTostHCTBa TEMIIEpaTyphl IIPH TIJIaBJICHUH.

o ® N

13. Mogenu TemJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomuel u onvimol.

1. OmnbITHI IO OOHAPYKEHUIO ACHUCTBUS CHJT MOJIEKYJIIPHOTO MPUTSKCHUS.

2. OmnbITHI 110 BBIPAIIMBAHUIO KPUCTAILIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbIThl MO HAOJIOJCHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, KUAKOCTEH U
TBEPABIX TEII.

4. OmnpenencHue NaBJICHUS BO3AyXa B OJJTIOHE MITIPHUIIA.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJICHUS BO3/lyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

6. IIpoBepka rumoTe3sl IMHEHHOW 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmiomenve wW3MEHEHHsI BHYTPEHHEH OSHEpPrUM Tela B PeE3ysbTaTe
TEeTIonepeaur U paboThl BHEITHUX CHUJI.

8. HccnenoBanue siBieHUSI TEMIOOOMEHA MPU CMEIIMBAHUW XOJIOJHOW U
ropsiuYeu BOJIBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpuU
TEMI000MEHE C HATPETHIM METAITMYECKUM ITUITUHIPOM.



10. OnpenenieHne yaeabHON TEINTOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCapeHHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/TyXa.

13. OnpenenieHue yaeabHON TEIJIOTHI IIABJICHUS JIbJA.

Pa3znen 7. JineKkTpruyecKue U MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. [[Ba poaa 3JeKTpHUUECKUX 3apAnoB. BzanmoneiicTBue
3apsoKeHHBIX  Tenl. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsOKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUSI MEXK]TY TEJIaMH).

Onextpuyeckoe mnose. Hanpspk€HHOCTh 3nexkTpuyeckoro mnois. [IpuHoun
CYTIEPIIO3HULINH JEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUAN 3apsil.
Crpoenne aroma. IIpoBOIHMKM ¥  AUDNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsia.

ONEKTPUYECKUA TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
HcTOYHUKH MOCTOSIHHOTO TOKa. JIEHCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B KHUJIKOCTAX U ra3ax.

Onektpuueckass nenb. Cuna TOKa. OJEKTPUYECKOE HANpPSIKEHHUE.
ConpoTuBiieHHE TPOBOAHUKA. Y AENBHOE COIPOTUBIIEHNE BEMIECTBA. 3aKOH OMma
s ydactka nenu. [locimenoBarenpbHOE W NApauIeNIbHOE  COCIMHEHUE
IIPOBOJTHUKOB.

Pabota ¥ MOIIHOCTH 3JIEKTPUYECKOro ToKa. 3akoH Jlxoyms—JleHua.
DOneKkTpuyecKkue Lenu U MOTPEOUTENH HIEKTPUYECKOM JHEpruu B OBITY.
Kopotkoe 3ambikanue.

[ToctostHHbIE MarHuThl. B3auMOIENCTBUE NOCTOSHHBIX MArHUTOB.
MarnuTHOe nojie. MarauTHoe 1osie 3eMJIM U €r0 3HAYECHHUE JUIS )KU3HH Ha 3eMIIE.
OnbiT Opcrena. MarHUTHOE TOJ€ JJIEKTpUYECKOro Toka. IIpumMeHnenue
ANIEKTPOMATHUTOB B TeXHHKE. JI€HICTBME MArHUTHOTO MOJS HA MPOBOJHHK C
TOKOM. DNeKTpoABUTATEINb MOCTOSIHHOTO TOKa. Hcnonb3zoBanue
ANIEKTPOJBUTATENEH B TEXHUUECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanest. SIBieHHE >3JI€KTPOMArHUTHOM WHAYKUUU. [IpaBuio
Jlenna. Onexrporenepatop. CriocoObl MOTYUYEHUS IICKTPUIECKON SHEPTHH.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa poJia 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apSKEHHBIX TEll.

3. YCTpPOMCTBO U IEHUCTBUE IJIEKTPOCKOIIA.

4. DJEKTpOCTaTUYECKasd UHIYKIIUSL.

5. 3aKOH COXpaHEHUs NIEKTPUUECKUX 3aps/I0B.
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25.

[TpOoBOAHUKY U AUBIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.
HcToyHnKHN TOCTOSHHOTO TOKA.

JlencTBUS NEKTPUUECKOTO TOKA.

. DJIEKTPUYECKHI TOK B JKUJIKOCTH.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

["a30BbIi1 pa3ps.

N3mepenune cuibl TOKa aMIIEPMETPOM.

N3Mepenne 3JIeKTpUUeCKOro HaNpsKEHUS BOJIBTMETPOM.

Peocrar u marazuH COIpOTUBIICHUN.

BzaumojeiicTBre MOCTOSIHHBIX MAarHUTOB.

MoennupoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJHOCOB MarHuTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHuT.

JleliCTBHE MAarHUTHOTO MOJIs HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

UccnenoBanue siBiIeHUs 3JIEKTPOMATHUTHON UHAYKIIHUH.

Onbitel Dapajes.

3aBUCUMOCTh HAIPABJICHHUS WHIYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HMKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.
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OnbITel 1O HAOMIOAEHUIO DJJIEKTPU3ALMU TEJI WHAYKIUMEH | TpH
COMPUKOCHOBEHHUH.

HccnenoBanue IEeUCTBUA JJIEKTPUUECKOTO TIOJSI HAa MPOBOJHUKH U
TADIICKTPUKH.

Co6opka 1 mpoBepka pabOThI AIEKTPUICCKON LIETTH TOCTOSTHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

HN3mepenue u peryJimpoBaHue HaIMPSIAKCHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKa, UAYIIETO 4Y€pe3 PE3UCTOP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh BJIEKTPUYECKOTO
COINPOTUBIICHUSI MPOBOJHHUKA OT €ro JJIMHBI, IUIOMIAJH ITOTIEPEYHOTO
CEUCHUS U MaTepuaa.

IIpoBepka mnpaBuia CIOXKEHUS HAMNPSHKEHUW NPU TMOCIEA0BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia it CWJIBI TOKA TMPHU MNapajuieIbHOM COEIUHEHUU
PE3UCTOPOB.



10. Omnpezenenre paboThl IEKTPUUYECKOTO TOKA, UAYLIETO Yepe3 pe3UcTop.

11. OnpeiesieHHe  MOIIHOCTH  AJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HAYLIETO YEPE3 JIAMIIOUKY, OT
HaIpsKEHHS Ha HEW.

13. Onpenenenue KIIJI HarpeBarens.

14. UccnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. U3yuenue MarHuTHOTO NOJISI MOCTOSTHHBIX MarHuTOB

npu  UX O0ObETUHEHHUH U Pa3ACICHUH.

16. MccnenoBanue AENUCTBHS IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. ONBITBL, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI B3aUMOJICUCTBUS
KaTyIIKAd C TOKOM M MarHuTa OT CHJIbl TOKa W HalpaBJICHHUS TOKAa B
KaTylIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO MOJISl HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHUE padOThl AIEKTPOIBUTATENS.

20. I3mepenne KIIJ[ anekTpoaBUrateibHOW yCTaHOBKHU.

21. ONBITBI TIO HUCCJEAOBAHUIO SIBJICHHUS 3JIEKTPOMArHUTHOM HHIYKIIMH:
UCCJIEIOBAHNE W3MEHEHWI 3HAYEHMs] W HAINpaBICHUS WHAYKIIMOHHOIO
TOKa.

9 KJIACC

Paznen 8. Mexannueckue siBJICHHS.

Mexanunueckoe JBWKEeHHE. MarepuasibHas Touyka. Cucrema oTcyéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO [BWXKEHUA. PaBHOMEpHOE MPSAMOJIUHENHOE
nexkenne. HepaBHomepHoe npsiMonuHelHoe aBuxkeHne. CpeaHsst 1 MTHOBEHHAas
CKOpOCTb T€Jla TPU HEPABHOMEPHOM JBUKCHUHU.

VYckopenue. PaBHOyckOpeHHOE mNpsAMOJuHelHoe aBuwxkeHue. CBoOomHOe
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBHKEHHME TIO OKpYKHOCTHU. [lepuon u yactora oOpaiieHus.
JIuHeiHas u yrioBast CKOpoCTH. L[eHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepsr1it 3akoH HeroToHa. Bropoii 3akoH HeroTroHa. Tperunit 3akoH HproToHa.
[TpuHIMT Cynepno3uluy CHJL.

Cwuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUs CKOJIbKEHHUS, CUla
TPEHUS MMOKOsI, IPYTHE BUIbI TPCHHUS.

Cuna TsHDKECTH M 3aKOH BCEMHPHOTO TITOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najnenus. JImwxenue miuanetr Bokpyr Counia. [lepBasi kocmMuyeckasi CKOpOCTb.
HesecomocTs u neperpysku.



PaBHOBecue marepuanbHOU TOUkH. AOGCOMOTHO TBEpP0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUIEHHOM OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenne umiynbca. IMIyasc cuibl. 3aKOH COXpaHEHUs
nMITyJbca. PeakTuBHOE ABMKEHHE.

Mexanuueckass pabota ¥ MouIHOCTh. PaboTa cuil TSKECTH, YIPYTOCTH,
TpeHusi. CBs3b sHepruu U padoThl. [loTeHnManbHast SHEprus Tela, MOAHITOro Hajl
NOBEPXHOCThIO  3eMiid. [loTeHnumanbHass  3HEPTUs  CXKATOM  MPY>KUHBI.
Kunernueckas sHeprus. TeopemMa 0 KHHETHUECKON SHEPrUU. 3aKOH COXPAHECHUS
MEXaHWYECKON IHEPTUH.

Jemoncmpayuu.

1. HabGnrogeHue MexaHMYECKOro ABUKEHUS Tela OTHOCUTEIBHO Pa3HbBIX Tell

OTCYETA.

2. CpaBHEHME IIyTEH W TPACKTOPHUM NIBWKEHUS OJHOIO M TOrO XK€ Teia
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenne cKkOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO B KEHUSL.

Hccnenopanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabutoieHne 1BUKEHUs Tella 0 OKPYKHOCTH.

HaGnronenne MexaHu4eCKUX SIBJICHUM, TPOUCXOASAIINX B CUCTEME OTCUETA

«Tenexka» mnpu €€ PaBHOMEPHOM U YCKOPEHHOM JIBHKCHUU

OTHOCUTEJILHO KaOMHEeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHUS TEJNa OT MAacChl TeJla U JEHUCTBYIOIIEH HA HETO
CHJIBI.
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8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEJL.

9. M3meHeHune Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10. [lepenaya nmnynbca npu B3auMOJECUCTBUU TEIN.

11. [IpeoOpa3zoBaHus SJHEPTUM NPU B3aUMOJACHCTBUU TEN.

12. CoxpaHeHMe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHHe UMITYJIbca IPH a0COIIOTHO YIIPYTrOM B3aUMOJEHCTBUU.

14. HabOmroieHne peakTHBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM 3HEepPTUr Ipyu CBOOOIHOM NaJCHUU.

16. COXpaHEHME MEXAaHMYECKOM DSHEPrMyM MNpU JBWXKEHUM Tela TOJ
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoncTpynpoBanue Tpakrta Ijs pa3roHa W JajJbHEWUILIET0 PAaBHOMEPHOIO
JNBWKCHUS IAPUKA WU TEJIEHKKH.

2. OmpeneneHne cpeaHeil CKOPOCTU CKONBKEHHsSI OpyCcKa WM JIBHXKCHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.



3. OmnpeneneHue yCKOpEeHHUsl Tela MPU PAaBHOYCKOPEHHOM JBUXEHHUM IO
HaKJIOHHOM IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTU IMYTU OT BPEMEHU NMPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HauyallbHOM CKOPOCTH.

5. IlpoBepka TruWIOTE3bl: €CIM NIPU PABHOYCKOPEHHOM JIBHKEHUU 0€3
Ha4yaJIbHOM CKOPOCTU IMYTH OTHOCSITCS KaK PsAJl HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJUHAKOBBI.

6. HMccrnegoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJBXEHUSI OT CHJIBI
HOPMAaJILHOTO JIABJICHHUS.

7. OnpexneneHue kodppueHTa TPEHUS CKOJIbKECHHUS.

8. OmnpeneneHune ;kECTKOCTH MPYKUHBI.

9. OmnpexneneHue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBHIKECHUHU Teia
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenre pabOThl CWJIBl YIOPYrOCTH TMpU TMOABEME TIpy3a C
UCIIOJIb30BAaHUEM HEMOABMYKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTHUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

Koneb6arenbnoe naBmxkeHue. (OCHOBHBIE XapaKTEPUCTHUKUA KOJICOAHMIA:
MIEpUOJI, YacTOTa, AMIUIATYyJa. MaTeMaTU4eCKHMl W TPYXKUHHBIM MasTHUKH.
[IpeBpatienre 3HEPTrUn Mpu KojieO0aTeIbHOM JIBH)KCHUH.

3aryxatome  KosiebaHus.  BwiHykneHHble — KosiebaHus.  Pe3onaHc.
Mexannueckre BoJHbL. (CBOWCTBA MEXaHMYECKMX BOJH. IIpomosibHbBIE U
nonepevyHble BOJHBI. JlMHA BOJIHBI M CKOPOCTh €€ pachpOCTPaHEHHS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHICMUYECKUE BOIHBI.

3ByK. ['poMKOCTh 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHppa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronmenue koseO0aHUM T IOA JEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOnronenue BoIHYXICHHBIX KOJIEOAHUM U pe30HaHCa.
PacnipocTpaneHue npooabHbIX U MTOMEPEYHBIX BOJIH (Ha MOACIH).
HaOmtonenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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AKyCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. OmpezneneHue 4YacToThl U nepuosa  KojebaHUi
MAaTeMaTUYECKOTO MasiTHHKA.

2. Ompepenenrie 4acTOThl U IEPHOJIa KoeOaHUl MPY>KUHHOTO MasSTHHUKA.



3. HccnenoBanue 3aBUCMMOCTH TEpHOJa KoJeOaHUN MOJABEIIEHHOTO K
HUTH I'py3a OT IJIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpUOJa KoJIeOAaHUM  MPY>KUHHOTO
MasTHHKA OT MacChl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTH TEepHOJIa KoJieOaHUM Ipy3a, MOABEIIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmBITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh Tepuojaa KoyieOaHMit
MPY>KUHHOTO MAasATHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. W3MepeHue yckopeHusi CBOOOHOIO MaICHUS.

Pa3nen 10. DiekTpoMarHuTHoe 1oJjie M 3JIEKTPOMATHUTHBIE BOJHBI.

DJIEKTPOMarHUTHOE MOJIe. DJIEKTPOMarHuTHele BOJHBL.  (CBOMCTBa
ANeKTpoMarHuTHbIX BOJH. IIlkama snekTpoMarHUTHBIX BOJH. Mcnonbs3oBanue
AIIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DJeKTpOMarHuTHas nmpuponaa csera. CkopocTs cBeTa. BOoJIHOBBIE CBOKCTBA CBETA.

Jemoncmpayuu.

1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. 3yueHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHMIIBHOTO

tenedona.

Pasnen 11. CBeToBbIC SIBJICHHUS.

JlyueBass  mMogmenr  cBera.  Mcrounukm — cBeta.  lIpsamonuneinHoe
pacnpoctpanenue ceeta. 3atmenns Connua u Jlynsl. Otpaxenue csera. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue ceera. 3akoH npenomieHus cBeta. [lonHoe BHyTpeHHee
OTpaX€HUE CBETA. Hcnonbs3oBaHne TMOJHOTO  BHYTPEHHETO
OTpaX€HUsI B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox sywedt B sumH3e. OnTtudeckas cucrtema (oToarnmapara,
MUKpPOCKOIIa W Teneckona. ['ma3 kak onTuyeckas cucrema. bim3opykocTs u
JaTbHO30PKOCTb.

Paznoxenue Oenoro csera B crnektp. Onwitel Hptorona. Crnoxkenue
CHEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

1. [IpssMonuHEHOE pacCIpOCTPAHEHUE CBETA.

2 OtpaxeHune cBeTa.

3 [Tomyuenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. [Ipenomiienue cBera.

5 Onrtuyeckuii CBETOBO/I.



6 Xon nydyeir B coOuparolei JImH3e.

7 XO0JI ayder B pacCEUBAIOLIEH JIUH3E.

8. [Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

9 [Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mopnens riasa.

11. Pa3noxxeHue 6e1oro cBeTa B CIIEKTP.

12. [TomyyeHnue Oesoro cBera MpH CI0XKEHHHM CBETa Pa3HbIX I[BETOB.

Jlabopamopnwie pabomuel u onvimeol.
1. HccnenoBanue 3aBUCUMOCTH yTJla OTPAXKEHUs CBETOBOIO Jiy4ya OT yTJjia
MaJICHUA.

2. W3yuenwne xapakTepuCTHK N300paKCHUS TTPEAMETA B TIIOCKOM 3€pKalie.

3. HccnegoBaHre 3aBUCMMOCTH YIJia MPEIOMIIEHUS CBETOBOTO JIyda OT

yIJia maJeHusl Ha TPAHUIE «BO3AYX—CTEKIION.

4. TlonmyueHue U300pakKeHUM ¢ MOMOIIBIO COOUPAIOIIEH JTHUH3HI.

5. OnpeneneHue (HOKYCHOTO  PAcCTOSIHUS M ONTHYECKOW  CHJIBI

cobuparonie JTMH3HI.

6. OMbITHI MO Pa3JI0KEHUIO OETIOTr0 CBETa B CIEKTP.

7. ONBITHL IO BOCTIPUSITHIO I[BETA MPEAMETOB MPU WX HAOIIOJACHUU Uepes

LIBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHnTOBbBIE SIBJICHHUS.

OmnswiTel Pesepdopna u miianerapHas Mojienb atoma. Mojens atoma bopa.
Hcnyckanue u nornoueHre cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHue
aTOMHOrO siapa. Hyknonunas Mmozens aroMHoro siapa. M3oronsl. PaguoaktuBHbie
npeBpauieHusd. [lepuoa nomypacmajia aTOMHBIX SIAEP.

SnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsSA0BOr0 U MaCCOBOTO YHUCEIL.
DHeprusi CBI3U aTOMHBIX siep. CBa3b Macchl U 3HEprun. Peakiuu cuHTte3a u
nenenus anep. Uctounuku sneprun ConHUA U 3BE3]I.

SnepHas sHepreTuka. JleMcTBUsS paIMOAKTUBHBIX W3JIyUYCHUW HA >KUBbIC
OpraHU3MBI.

Jlemoncmpayuu.

1 CrexTpbl U3Ty4EeHUS U MOTJIOIIEHUS.

2 CnekTpsl pa3IuyHbIX Ta30B.

3 CnekTp Bogopo/a.

4. Habmronenue tpexoB B kamepe Busbcona.

5 PaboTa cuéTunka HOHUBHPYIOITUX U3TYyUCHUH.

6 Peructpanus u3nydeHus NPUPOAHBIX MUHEPAIOB W MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.



1. HaGnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMOZHOMY

nytu (o poTtorpadusim).

3. H3MmepeHue painoakTUBHOTO OHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000IIAOIINIA MOAYJTb npeHa3HaYeH TUISt
CUCTeMaTHU3allMl ¥ O0OOIIeHHs TPEIMETHOTO COJEp)KaHWs M ONbITa
JEeSATEeIBHOCTH, TPUOOPETEHHOTO MPU U3YYEHHUH BCETO Kypca (PU3UKH, a TaKkKe
JUTSL TIOATOTOBKU K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY IO (pU3MKE st
00yJaromuxcsi, BRIOPaBIIMX 3TOT YU4eOHBIN MTpeaMeT.

[Ipy w3yyeHUM MAHHOTO MOAYNS PEATH3YIOTCS M CHCTEMAaTHU3UPYIOTCS
BUJBI JCITEIBHOCTH, HAa OCHOBE KOTOPBIX OOeCrmeYnBaeTcs JOCTHUKCHHE
MPEeIMETHBIX M METalpeIMETHBIX IUIAHUPYEMBIX pPE3yJabTaTOB OOYYEHHUS,
(dopMupyeTcs ecTeCTBEHHOHAYYHAasi TPAMOTHOCTb: OCBOEHUE HAYYHBIX METO/I0B
UCCJICIOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKU, OBJIAJICHUE YMEHUSAMU OOBIICHAITh
dbusnueckue SBICHUS, IPUMEHSS MOJIyYCHHbIC 3HAHUS, PellaTh 3a/layu, B TOM
YHCJIe KAUECTBEHHBIC U AKCTIEPUMEHTAJIbHBIC.

[IpyHUMNIMAanbHO  AESATENBHOCTHBIM  XapakTep  JAaHHOrO  pasziena
peanusyeTcs 3a CYET TOTO, YTO 0OYJAIOIINECs BBHITOTHSIOT 3aJaHus, B KOTOPBIX
UM TIpeJJIaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUH PacrOo3HABATh U HAYYHO OOBACHATDH
(puznyeckue sIBJICHUS B OKPYXKaIOUIe MPUpPOe U MOBCEIHEBHOM KU3HMU;
UCTIONb30BaTh HAyYHBIE METOJbl MCCIEIOBAaHUS (PU3UYECKUX SIBICHUMU, B

TOM

YUCIIe JJIS POBEPKU TUIIOTE3 U MOTYyUYECHUS TEOPETHUECKUX BHIBOJIOB,;

OOBSICHATH HAYYHBIE OCHOBBI HAN0OJIEE BaXXHBIX JOCTHKCHHUI COBPEMEHHBIX
TEXHOJIOTH, HAImpuUMep, TMPAKTUIECKOTO  HCIONB30BAHHUS  PAa3IAYHBIX
WMCTOYHUKOB DPHEPTUM Ha OCHOBE 3aKOHA TPEBPAIICHUS W COXpPAaHEHUS BCEX
U3BECTHBIX BUJIOB DHEPTHUH.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA TTPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

[InanupyemMble  pe3yibpTaTbl ONUPAKOTCA HA BEAyILIME LEJIEBbBIE
YCTAHOBKHM, OTPa)XarolllMe OCHOBHOM, CYIICCTBEHHBIM BKJIaJ HW3y4YaeMOU
[porpaMMbl B PAa3BUTHE JIMYHOCTH OOYYalOLIMXCS, UX CIIOCOOHOCTEH C
HCIIOJIb30BaHUEM 000py1oBaHus IIeHTpa « Touka pocTay.

N3yuenne ¢Qu3ukun Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHMs
HaIpaBJICHO HA JIOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

B pesynabraTte wu3ydeHus (U3MKM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHust y oOyuaromerocss OyayT cGOPMHUPOBAHBI  CIEAYIOLIUE
JIMYHOCTHBIE PE3YJIbTAThl B YACTH:

« 1) maTpmoTHYECKOT0 BOCIIUTAHMS

* - TPOSIBJICHUE HWHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO
POCCUNCKOM (PU3HUECKON HAYKH;

* - IICHHOCTHOE OTHOUIEHHE K JOCTWKEHUSM POCCHUCKUX YYEHBIX--
(U3HUKOB;
+ 2) rpakIaHCKOI0 M IYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

« - TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJEHHUU OOIIECTBEHHO
3HAUYMMBIX H OTHYECKHX TPOOJEM, CBSA3aHHBIX C TPAKTHICCKUM
MPUMEHEHUEM JOCTIKCHUN (DU3UKH,

e - OCO3HaHHWE BAXHOCTA  MOPAIBHO--3TUYECKUX MPHUHIIMIIOB B
JESATEIIbHOCTU YYEHOTO;
« 3)3CTeTH4eCKOro BOCIIUTAHMSI:

e - BOCHOpPUSTHE JCTETUYECKUX KauyeCcTB (U3MYECKOM HayKu: e&
FapMOHHUYHOTO MTOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;
*  4) HEHHOCTH HAYYHOI0 MO3HAHUS:

+ - OCO3HAHHUE LIEHHOCTU (PU3NYECKOW HAYKH KaK MOUIHOTO MHCTPYMEHTa
IIO3HAHHWS MHPA, OCHOBBI PA3BUTHS  TEXHOJIOTUM, BaKHEHIIEH
COCTaBIISIOLIEN KYJIbTYPBHI;

- pa3BUTHUE HAy4YHOH JII0003HATENILHOCTH, HHTEpPECa K HCCIeI0BATEIbCKOM
NEATEIbHOCTH;

- 5) ¢dopmupoBaHusi KYJbTYpPbI 3I0POBbSI U IMOLMOHAIBLHOTO
OJ1aromoJryums:



- OCO3HAaHME IIEHHOCTH Oe30macHoro obpas3a >KM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MpaBUil 0€30MaCHOrO MOBEJCHHS Ha
TPAaHCIOPTE, Ha IOPOTrax, C MMEKTPUUECKUM U TEIUIOBBIM 000pYyI0BaHUEM
B JIOMAIIIHUX yCJIOBHUSX;

- chopMUpOBaHHOCTh HaBbIKa pedIIeKCUU, MPU3HAHUE CBOETO IMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKHUX 3aj7ay (B paMKaX CEMbHU,
oOpa3oBaTeILHON OpraHu3aluy, ropojia, Kpas) TEXHOJOTUYECKOW u
COITMAILHON HAIMPAaBJICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PU3NUECKUX
3HAHUM;

- HUHTEpeC K MPaKTUUYECKOMY H3Y4YEHUIO Mpodeccuid, CBSI3aHHBIX C
bu3uKoH;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

- OpUEHTAIUS Ha MPUMEHEHNEe (PU3NUECKUX 3HAHUM I pelleHus 3a71a4 B
00JIacTH OKpY>KaIoIIeH Cpefbl, TJIAHUPOBAHMS MOCTYIIKOB M OIEHKH HX
BO3MOYKHBIX MOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

- OCO3HaHUE TJI00ATBHOTO XapaKTepa SKOJIOTMUECKUX MPOoOJIeM U IyTei
WX PEIICHUS;

8) ajanTanuu K M3MEHSIOIIMMCS YCJIOBHSM COUMAJBLHON M NMPUPOIHOM
cpeabl:

- MOTPEOHOCTh BO B3aUMOJICMCTBUU IPHU BBIMOIHEHUH UCCIEIOBAHUN U
MPOEKTOB (PU3UUYECKON HAIMPABICHHOCTU, OTKPBHITOCTh OIBITY U 3HAHUSIM
APYTHX,

- TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHM YE€pe3 MPAKTUUYECKYIO
JIESITENBbHOCTD;

- MOTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHUCIE
bopMyIMpOBaTh WJIEH, MOHATHS, THIOTE3bl O (PU3MUECKUX OOBEKTaX U
SIBJIICHUSIX;

- OCO3HaHHE JCPUIMTOB COOCTBCHHBIX 3HAHWNA M KOMIIETCHTHOCTEH B
o0nacTu GU3HKHY;

- IJJAaHUPOBAHHME CBOETO PAa3BHUTHS B MPHOOPETEHUH HOBBIX (PU3MUECCKUX
3HAHMU;



e - CTPEMJICHUE AaHAJIM3UPOBATh W BBISABIATH B3aUMOCBSI3U MPUPOJBIL,
oOIIecTBa ¥ YKOHOMHUKH, B TOM YHCJIE C MCIOJIb30BaHUEM (DU3NUECKHUX
3HaHUM;

* - OOCHKa CBOHX IIGfICTBHI‘;I C y‘{éTOM BJIMSHUA HA OKPYXKAIOIIYIO CPCAy,
BO3MOJKHEIX TJ100aIbHBIX HOCHC,HCTBHﬁ.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesysnbrare ocBoeHHsS MporpamMmbl Mo (U3MKE Ha YpPOBHE OCHOBHOTO
oOmero  oOpa3oBanusi y  oOy4aromierocs  OyayT  c(OpMHpPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAIOIITHE MO3HABATENbHBIC
YHHUBEpCadbHble Yy4YeOHbIC JEWUCTBUS, KOMMYHUKATHBHBIE YHUBEPCAIHHBIC
y4eOHbIE JCHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE YUeOHbIC TEHCTBUS.

Ilo3naBaTe/ibHBIE YHuBEpPCaJIbHbIC yqeﬁnble HeﬁCTBHﬂ

ba3oBble Jiornuyeckue qeMcCTBHUA:



BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIUN, OCHOBAHUS TS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISATH 3aKOHOMEPHOCTHU M POTUBOPEUHS B pacCMaTpUBAEMbIX (DaKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIISATH NIPUYMHHO--CJICICTBEHHBIE CBS3U MPU HU3YYECHUU (PU3MUECKUX
SIBJICHUI ¥ TIPOIIECCOB, JI€TIaTh BBIBOBI C HCIIOJIb30BaHUEM JAECTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIIBUraTh THIOTE3bl O B3aWMOCBS3SX
(U3NUECKUX BETUYNH;

CaMOCTOSITENILHO BBIOMPATh CLIOCO0 peleHus yueOHOU (pU3nIecKoil 3a1a9u
(cpaBHEHME HECKOJIbKMX BApUAHTOB peEILIEHUs, BbIOOp Haubonee
HOJIXOJSIIETO C YUETOM CaAMOCTOSTEIBHO BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBrlIe ucciieqoBareLCKue 1eCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH O CAMOCTOATENIBHO COCTABIEHHOMY IUJIAHY OTBIT, HECIOKHBIN
bu3MUecKuil AKCIEPUMEHT, HEOOJbIIOE HCCleoBaHuE (U3HUUECKOTO
SIBJICHUS,

OIICHMBATh HAa TMPUMEHUMOCTb U JIOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOATENBHO (POpMyIHUpPOBaTH 0000IIEHUS U BHIBOJIBI IO PE3YJIbTATAM
MPOBEAEHHOTO HAOIOACHUS, OTIbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JajbHEHIee pa3BUTHE  (DUINYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATH MIPEIOIOKEHNS 00 UX PA3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MPUMEHSTh Pa3IUYHbIC METOblI, MHCTPYMEHTHI U 3alpPOCHI MIPU TIOUCKE U
orOope MHPOpPMAIMU WM JAHHBIX C YYETOM MPEJIOKEHHON y4ueOHOM
bu3nYeCKON 3a1a9H;

aHANMM3UPOBaTh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAITHIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMPATh ONTUMAIBHYIO (OpMy MpeACTaBICHUS
uHDOpMaAIlMU W WUIIOCTPUPOBATH pEIIaeMble 3aJadyd  HECJIOKHBIMU
CXeMaMH, uarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAITASIMH.

KomMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUS:

B XojAe OOCyXJeHHS yd4eOHOTO maTepuasna, pPe3yibTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 331aBATh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIE HA pEIICHUE 3aJa4d W TOJepKaHUE
O1aroxxeaTeIbHOCTH OOIICHUS;



COTMOCTABJIATh CBOU CYXKIEHHUS C CYXACHUSIMHM JPYIMX YYaCTHUKOB
auanora, oOHapyXKMBaTh pa3IMyle U CXOACTBO MO3ULMIL;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO TPEJCTABIATh PE3YJIbTAThl BBIITOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BAaTh MPEUMYILIECTBA KOMAH/IHON U MHANBUIYAJIbHON
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM JESTENIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ JOCTWKEHHUIO: paclpelnessTh poJjiu, O00CYXIaTh HPOIECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacCTh pabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJjbTaTa 1o
CBOEMY HaIIPaBJIEHUIO U KOOPAUHUPYS CBOM JEHUCTBHS C APYTUMU YWICHAMHU
KOMaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJaJa B OOLIMU MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSI.

PeryisiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBIIATH TPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CHUTYaIUAX, TPEOYIOIIUX
JUTSL petieHust (GU3NIECKUX 3HAHUM;

OPHUEHTHUPOBATLCS B  PA3IMYHBIX TOAXOAAaX TMPUHATHS  PEIICHUM
(MHAMBUAYATbHOE, TPHHITHE PEIICHHWS] B TPYMIE, NPHHATHE pEIIeHU
rpyIIon);

CaMOCTOSATENLHO COCTABJISATH AJITOPUTM pElIeHUsT PU3NIECKON 3a/1auu UK
IUTaHa WCCIEAOBAaHUS C YYETOM HMMEIOIIMXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MPEAJIaraéMble BApUaHThI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYHMHBI  JOCTH)KEHUS  (HEIOCTHIKEHHUS) Ppe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJTHEHUS
(GU3MUECKOro UCCIENIOBAHMS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCS CHUTYyallMd, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;



CTaBUTH CeOs1 HA MECTO JIPYTOTo Ye0BeKa B XO/I€ CIopa WK JUCKYCCUU Ha
HAy4YHYI0O TEMYy, MOHHMAaTb MOTHUBBI, HAMEPEHUS U JIOTUKY JApPYroro;
MPU3HABATh CBOE MPABO HA OLIMOKY MPH PElIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K xoHIiry 00yuenust B 7 Kjiacce nIpeIMETHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKHE U  XUMHUYECKUE  SIBJICHUS,
HaOJIIOJIEHUE, HKCHEPUMEHT, MOJEIb, TMIOTE3a, €IUHULBl (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBI)KEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJMHENHOE), TPACKTOpHs, PABHOACHCTBYIOIIA
cuna, naedpopmarusi  (ympyras, — IUIacTUYEeCKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnuuath sBiaeHUS (AUQPQy3us, TEIIOBOE IBHKEHUE YaCTHUI] BEILECTBA,
PAaBHOMEpPHOE  JBW)KCHHME, HEPABHOMEPHOE  JBWKEHHE, HHEpLus,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPABIX TEN C 3AKPEIUIEHHON OCHIO
BpallcHUs, [1epeada JaBiIeHUs TBEPIBIMU TE€JIAMU, )KUJIKOCTIMU U Ia3aMH,
aTMOCc(pepHOE [aBJiCHWE, IJIABAaHHUE TeJ, MPEBPAIICHHUS MEXaHU4YECKOU
HHEPrUMr) MO OMUCAHUIO MX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3HUYECKOE SIBJICHHUE;

pacrno3HaBaThb MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX SBICHUM B
OKpY’>KaloIllleM MHUpE, B TOM 4HCIEe (PU3NYECKUE SIBICHUS B HPHUPOJIE:
IPUMEPBI JIBMXKCHHS C PA3JIMYHBIMUA CKOPOCTSMH B KMBOM M HEXUBOUN
npupoe, ACUCTBUE CUJIbl TPEHUS B MNPUPOJIE M TEXHUKE, BIHUSHUE
aTMOC(EpHOro JIaBJICHUS HA KUBOW OpraHu3M, MJIaBaHUE PbIO, pblYaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (PU3HUYECKUE SBICHUS, UCIONIb3YS
¢duznyeckue BeIMYNHbI (Macca, 00bEM, IIIOTHOCTh BEILIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEIHSsI CKOPOCTh, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Tea,
cuJjia TpeHUs, 1aBjieHue (TBEPIOTO TeJla, )KUIKOCTH, Ta3a), BRITATKUBAIOIIAS
CWJIa, MEXaHMuyeckas paboTa, MOUIHOCTb, IJIEYO CHUJIbl, MOMEHT CHJIbI,
KO3 PUIIMEHT TOJIE3HOTO JACMCTBUSL MEXAaHW3MOB, KHUHETUYECKas |
NOTEHIMANbHASL SHEPrusi), NpU ONHCAHUM TMPaBUIBHO TPAKTOBATh



(bu3MYeCcKuil CMBICI UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAUYCHUS U €TUHUIIBI
bu3MYeCKUX BEJIMYMH, HAXOJIUTh (POPMYIIbI, CBS3BIBAIONIUE JaHHYIO
GU3MYECKYI0 BEIMYUHY C JIPYTUMU BEIMYMHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (U3MUECKMX BEJIMYUH; XapaKTepU30BaTh
CBOMCTBa Ted, (hpU3MUECKHUE SBICHUS M TPOIECCHI, UCIONb3Yys IpaBUiIa
CJIOKEHMS CUJI (BIOJIb OJHOM NIpsiMoit ), 3akoH ['yka, 3akoH [lackans, 3akoH
ApxuMena, MpaBWiIO paBHOBecHsl pblyara (0OJ0Ka), «30J0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIruM, IPU 3TOM J1aBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3alHCHIBATh €M0 MAaTeMaTHYEeCKOe
BBIPAXKEHUE;

OOBSCHATH (PU3UUECKHUE SABJIICHUS], TIPOIIECCHI U CBOWMCTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATH MPUINHHO--CJICACTBEHHBIC CBSI3H, CTPOUTH OOBsSICHEHUE U3 1—2
JIOTUYECKUX IIAaroB ¢ OMOpPO Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemath pacy€THble 3amadyd B 1—2 JEUCTBUS, HUCIHONB3YsS 3aKOHBI M
dbopmyIbl, cBsi3bIBaIONIME (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHAllM3a
YCIIOBHS 3a/1a4y 3aIMChIBATh KPAaTKOE YCIOBHE, MOACTABIATH (PU3NUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJUTH PACUEThI, HAXOIUTH CIPABOUYHBIC
JTaHHBIE, HEOOXOAUMBIE JIJISl PEIICHUs 3a]a4, OLEHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUYHHBL;

pacro3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXHO PEIIUTh TMPU MOMOIIU
(bU3MYECKUX METOJIOB, B OTIMCAHUH UCCIICIOBAHUS BBIICIATH MPOBEPSEMOE
MPEAnosoKeHue (THnoTe3y), pa3indaTh U HHTEPIPETUPOBATH MOTyUCHHBIT
pe3yJbTaT, HaXOIUTh OIIMOKM B XOJI€ OIbITa, JEJIaTh BBIBOABI MO €T0
pe3yabTaram;

MPOBOJUTH OMBITHI 1O HAOMIOAEHUI0 (DU3UYECKUX SIBJICHUN WU
buznUecKux CBOMCTB Tel: dbopmynrpoBaTh MIPOBEPSIEMbIEC
MPEANOJI0KEHNs, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pyA0BaHMUS,
3aMMChIBATh XOJ ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBITIOJTHATD TPSMbIE H3MEPEHHUS PACCTOSHUS, BPEMEHM, MacChl Tela,
00BéMa, CUJIBI W TEMIEpPAaTypbl C WCIOJIb30BAHUEM AHAJIOTOBBIX M
U(POBBIX TMPUOOPOB, 3aNMUCHIBATh TIOKA3aHHUS MPUOOPOB C YyUETOM
3aJIaHHOM aO0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOU (PM3UYECKON BEITMYUHBI OT
JIPYrol ¢ HCIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUN (3aBUCUMOCTH MYTH
PaBHOMEPHO JABUXKYIIIETOCS Tejla OT BPEMEHH JIBHXKCHUS TeJa, CHIIbl TPEHUS
CKOJIBKEHHSI OT Beca Teja, KadecTBa OOpabOTKM MOBEPXHOCTEH TeN U



HE3aBHUCHUMOCTH CHJIBI TPEHHUS OT ILIONIaJAN CONPUKOCHOBEHUS TEJN, CUJIbI
YOPYrOoCTA OT YAJIMHEHUS TPY>KUHBI, BHITAJKUBAIOUIEH CHIIBI OT 00BbEMA
MOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT IIIyOWHBI, Ha KOTOPYIO TIOTPY>KEHO TEJO, YCIOBUM
MJIaBaHUS TEJ, YCIOBUM PaBHOBECHUS pbhluara U 0JOKOB), y4aCTBOBATH B



IUIAHUPOBAHUM  y4e€OHOrOo MCCIENOBaHUs, coOUpaTb YCTaHOBKY U
BBINOJIHATh M3MEPEHUs, CleNysl MPENJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIUMYHMH B BUJE
IOpPEUIOKEHHBIX TAaOIUL U TpaduKOB, JAeJaTh BBIBOJBI IO pe3ysibTaTaM
UCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBIE M3MEPEHHUs (PU3NYECKUX BEIMYMH (TJIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPIOTO TEJa, CUJIa TPEHUS CKOJIBKCHHUS, IaBIICHUE
BO3/lyXa, BBITAJKUBAIOIIAsl CWJIA, JAEHUCTBYIOIIAs Ha MOIPYKEHHOE B
KHUJAKOCTh  T€NO, KO3((UUUEHT TMOJIE3HOTO  JCHCTBUS  IPOCTBIX
MEXAaHU3MOB), CIEQysl NPEIJIOKEHHONM HWHCTPYKIMHU: NPU BbIIOIHEHUU
U3MEPEHU COOMpaTh SKCIEPUMEHTAIbBHYI0 YCTAHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

coOJII01aTh MTpaBuiia TEXHUKU 0€301aCHOCTH MU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBUS MPUOOPOB M TEXHUYECKHUX YCTPOMCTB:
BECHI, TEPMOMETpP, IUHAMOMETp, COOOLIAIOIIMECS COCY[bI, OapoMerp,
phIYar, MOABWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKkTepu30BaTh MPUHLMIBI JEHCTBUS W3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HMX omnucaHus (B TOM 4YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, MOPILIHEBOI HACOC, apEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBAxX (PM3UUECKUX ABJICHUIA U HEOOX0AUMbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  TpUMEphl  (HaXoAuTh  HHPOPMAIMIO O  TIPUMEPAX)
IPAKTUYECKOI0 HUCHOJb30BaHUS (M3MYECKUX 3HAHUM B IMOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHrs 0e30MacHOCTH MpU 00pallleHuy ¢ MpudbopamMu u
TEXHUUYECKUMHU YCTPONCTBAMU, COXPaHEHUSI 3I0POBbS U COOIIOACHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB uH(popmanuu B VHTepHere B
COOTBETCTBHUHM C 33/1aHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS
3HaHUW U NyTEM CpaBHEHUS pPAa3IMYHBIX HCTOYHUKOB BBIJCISATH
uHpOpMaIIMIO, KOTOpas SIBJISETCS MPOTUBOPEUYMBOM WM MOXET OBITH
HEJ0CTOBEPHOM;

WCTIONIb30BaTh MPH BHITIOJHEHUH YUEOHBIX 3aJaHU HAYIHO--TIOMYJIAPHYIO
JauTepaTypy GU3MUECKOTO COACPKAHUSI, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BianeTh mNpuéMaMH KOHCHEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHbIE M YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMKU (PU3UUECKOTO COJEPKaHUsI, B TOM
quciie MyOJIMYHO JIeNIaTh KpaTKUe COOOIIEHUS O pe3yJIbTaTax MPOSKTOB WU
y4eOHBbIX HCCJEI0BAHUM, TIPU ITOM T'PAMOTHO HCIIOJIb30BaTh M3y4YEHHBIN
NOHATUUHBIN ammapar Kypca (U3UMKH, COMPOBOXKAATh BBICTYIUICHUE
MPE3CHTAIUEN;

MpU BBINOJIHEHUU Y4YE€OHBIX MPOEKTOB W MCCIEAOBAHUN paCHpeneisiTh
00s13aHHOCTH B TPYINE B COOTBETCTBUU C TOCTABJICHHBIMU 3aJa4aMH,
CIEIUTh 3a BBINOJHEHWEM IUIaHA JEWCTBUM, aJIEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JCATENBHOCTb  TPYMNbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoH1y oOydenus B 8 kJiacce nmpeMeTHbIe pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

MCITIOJIB30BAaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHHSI BEIIECTBA, KPUCTAILIMYECKUE U
amop(HBIE Te€Na, HACHIIICHHBIH W HEHACHIIICHHBIA Tap, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAsS DJHEPrusi, TEIJIOBOW JIBUTaTEllb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsl, JIEKTPUUECKOE MOJIE, MPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath sSBJIECHUS (TEIUIOBOE PACIIMPEHUE U C)KaTHE, Telulonepeaaya,
TEIJIOBOE PAaBHOBECUE, CMAYMBAHUE, KANWIISPHBIC SBJICHUS, UCIIApECHHUE,
KOHJIEHCAlMs, IJIaBJIEHUE, KpUcCTauih3anusi (OTBEpIEBaHHE), KUIICHUE,
TerJionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITyYEHHUE),
ANEKTPU3aLUs Tell, B3aUMOJCHCTBUE 3apsi/IOB, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aWMOJICMCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha IPOBOAHUK C TOKOM, 3J€KTPOMAarHUTHAs UHAYKIIUS)
[0 ONHCAHMID HX XAPaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTb NPOSABICHHE U3YYEHHBIX (PU3WYECKUX SIBICHUM B
OKpYXalollleM MHpE, B TOM 4YHUCIE (PU3NYECKHE SIBJICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE U KAMWUISIPHBIE SIBICHHUS B MPUPO/IE,
KpUCTayuibl B Tpupoze, uznydeHue CollHIIA, 3aMep3aHue BOJIOEMOB,
MOpckue Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, MHES, CHETa, AJEKTPUUECKUE
SBJIEHUSI B aTMocdepe, 3IEKTPUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Apedd MOJIIOCOB, POJIb MAarHUTHOTO MOJS JUIS KU3HU Ha
3emuie, NOJSPHOE CUSIHUE, ITPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
yueOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HUECKUX
SIBJICHUM;



OMKCHIBATh U3YUYEHHBIE CBOMCTBA Tell U (U3UUYECKUE SBJICHUS, UCIIOJb3YS
bu3nueckue BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSIS SHEPTUsl, KOJIUYECTBO
TEIUIOThI, YJEJbHAasl TEIIOEMKOCTh BEUIECTBA, YJIEIbHAsl TEIIOTa
IUIaBJICHUS, YJedbHas TeIJoTa MmapooOpa3oBaHUsl, YIEJlbHas TEIUIOTa
CropaHusi TOIUIMBA, KOA(POUIMEHT TOJIE3HOTO JIEUCTBUSI TEIJIOBOM
MAaIlIMHbI, OTHOCUTEIIBbHASI BIIAYKHOCTD BO31yXa, JJIEKTPUUYECKUM 3apsil, CUIIa
TOKA, OJJEKTPUYECKOE HANPSIKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yZIeJIbHOE COIPOTUBIICHUE BEUIECTBA, pa00Ta U MOIITHOCTH JEKTPUUYECKOTO
TOKa), TpPU OINHUCAHUU TMPABWIBHO TPAKTOBaTh (HU3HMUECKUNA CMBICH
UCIIOJIb3YEMBIX BEJIMUMH, 0003HAYCHUS U €IUHUIBI (PU3NIECKUX BEIUYHH,
HaXOAUTh (DOPMYIbBI, CBSI3BIBAIOLINE MAHHYIO (DU3UYECKYIO BEITUYHMHY C
OPYTMMHM BEJIMYUHAMH, CTPOUTHh TpaduKd HM3YyUEHHBIX 3aBUCUMOCTEH
(u3NYECKUX BEJTUYMH;

XapaKTEepU30BaTh CBOWMCTBA Tel, (U3MYECKUE SBJICHHUS W TPOLECCHI,
WCIIOJIB3Ys. OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOpUH
CTPOEHUSI BEILECTBA, MPUHUMUI CYNEPIO3UINH MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHMs 3apsiia, 3akoH Oma I y4acTKa LIeNH, 3aKOH
Jxoyna—JleHna, 3aKkoH COXpaHEHUs SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA U 3allUChIBAaTh €T0 MATEMATHUECKOE BBIPAXKECHUE;
OOBSACHATH (PU3UYECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHUCIE€ U B
KOHTEKCTE CUTYyallUi NMPAaKTUKO-OPUEHTUPOBAHHOTO XaPAKTEPA: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Onopoid Ha 1—2 HM3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUH,
(bu3nyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2-3 JEWCTBUSA, HUCIOJB3YS 3aKOHBI H
dbopmyIbl, CBsI3bIBaIOIIKME (DU3NUECKUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIOBHUSL 3aJladyd 3alliChIBaTh KPATKOE YCIOBHE, BBIIBISITH HENOCTATOK
JAHHBIX JUIsl pELIEeHUs 3a/Jaud, BbIOMPATh 3aKOHBI W (POPMYJIbI,
HEeoOXoauMble Uil €€ pEelIeHHs, MPOBOAUTH pPacdy€Tbl M CpPaBHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETMYMHBI C U3BECTHBIMU JIAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOPbIE MOYKHO PEHIUTh MpPH [OMOILIU
(bU3MYECKUX METOAOB, HMCIOJb3Ysl OINUCAHUE HUCCIENOBAHMS, BBIICISTH
IIPOBEPSAEMOE  IPEANOJIOKEHNE, OLEHUBATh NPAaBUIBHOCTh IOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, J€IaTh BBIBOIBI;

OPOBOAMUTH OMBITHl 1O HaOMIOACHUIO (U3UYECKUX SIBICHUN WU
bu3znyecKux CBOMCTB Tel (KaluuIIpHbIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIEcca OCThIBAaHUS U
HarpeBaHusi MpU H3IYYEHUH OT I[BE€Ta H3JIydarouied (MOrJIoNarolei)



IIOBEPXHOCTH, CKOPOCTh MCHIAPEHHUs BOJBI OT TEMIIEPATypbl KMIKOCTH U
IUIOIAA €€ TIOBEPXHOCTH, DJJIEKTPU3alMs TeJI W B3aUMOJACHCTBUE
IEKTPUYECKUX 3apsAJI0B, B3aMMOJCHCTBHE IIOCTOSHHBIX MArHUTOB,
BHU3yallM3allMsl MarHUTHBIX IIOJEH TIIOCTOSHHBIX MAarHUTOB, JIEUCTBUSA
MarHuTHOTO IIOJIS1 Ha NPOBOJHMK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOMCTBA OJEKTPOABUTATEISl TOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEpPAEMBIE MPEATION0KEHHS, COOUPATh YCTAHOBKY M3 MPEIOAKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATH IPSIMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIIBHON BIIAJKHOCTH
BO3/lyXa, CHJBl TOKA, HAIPSOKEHUS C MCIHOJB30BAaHUEM aHAJIOIOBBIX
npuOOpOB U JATYMKOB (PU3MUYECKUX BEIUYUH, CPABHUBATH PE3YJIbTAThl
U3MEPEHUI ¢ yUETOM 3a/1aHHOM a0COMIOTHOM MOTPEIIHOCTH;

IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJJHOM (PU3UUECKON BETUYHHBI OT
Ipyrol C HCIOJNb30BAaHMEM TMPSAMBIX  HM3MEpPEHUl  (3aBUCHUMOCTh
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAU IONEPEYHOTrO
CEYEHHMS U yJIEIBHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CHJIBI TOKA,
UAYIIEro 4epe3 IMPOBOJHHUK, OT HAINpSDKEHUS Ha  IPOBOJHHUKE,
UCCJIENOBAHNE TOCIEAOBATEIBHOIO M MAPaUIEIbBHOIO  COCAUHEHUN
IPOBOJHUKOB): TUIAHUPOBATH HCCJENOBAHHE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh U3MEPEHHUs, CIENys MPEeIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3ynbTaThl NOJYYEHHOW 3aBUCUMOCTH B BUJIE€ TaOJIUI U TpauKOB, A€/IaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOAUTH KOCBEHHbIE H3MEpeHUs] (U3MUEeCKUX BeNIUYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIECTBAa, CONPOTUBJIEHME MPOBOJHUKA, paboTa W
MOIIHOCTh 3JIEKTPUUYECKOI0 TOKA): IJIAHUPOBATh W3MEpPEHUsi, coOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys MPEAJIOKEHHOW MHCTPYKLIMH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJII0IaTh TIpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padboTe ¢ 1a60paTOPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPHUHLMIBI  ACHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMIOPOIl HA UX ONMUCAHUS (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETD, NMapoBasi TypOMHa, aMIIEpPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOM HHEPIUU, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), AIEKTPUUYECKUE
PENOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOIBUTATEIb OCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUSA O CBOMCTBaX (PU3MYECKUX SIBICHUN W HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIbHbBIC
npuboOpsl MO CXeMaM U CXEMAaTHYHbIM pUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO
CrOpaHusi, JJIEKTPOCKOI, PEOCTaT), COCTABNSTH CXEMbl JJIEKTPUUYECKUX
Hernen ¢ MnocjiaenoBaTeIbHbIM U MapajlyieIbHbIM COCIMHEHUEM 3JIEMEHTOB,
pasziuuasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB JJIEKTPUUECKHX IIeTIeH;
NPUBOAUTh  TpPUMEPHl  (HaXOAuTh HWHPOPMAIMIO O  IPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHUS (PU3NYECKUX 3HAHUN B IMOBCETHEBHOMN
JKU3HU U1 obecriedeHrs 0e30MacHOCTH MPU OOpaIlleHHH ¢ TPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 3I0POBbS U COOJIO/IEHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKalolLIeH cpelie;

OCYIICCTBJIATh TOWCK HWH(pOpManuu (PU3NIECKOTO COACpKAHUA B
WNuTepHeTe, Ha OCHOBE UMEIOMIMUXCS 3HAHUA MW MYyTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX UICTOYHUKOB BBIIEISATH HH(GOPMAIINIO, KOTOPAast sIBISETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HEJIOCTOBEPHOIA;

WCITOJIB30BaTh MPH BBHITOTHCHUH YUY€OHBIX 3aJaHUN HAYIHO--TTOMYJISIPHYO
JauTepaTypy GU3MUECKOTO COACPKAHUS, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu VHTepHeT, BiameTb NpHEMaMU KOHCICKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCbMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHMUS,
0000mas uHGOPMAIMIO U3 HECKOJbKMX MCTOYHUKOB (PU3MUECKOTO
CONAEpKaHUsi, B TOM 4HCIe WYyOIMYHO TPEACTABIATh Pe3yIbTaThl
MPOEKTHOM WIJIM MCCIIEIOBATEIHCKON NEATEIBHOCTH, IPU 3TOM TPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATHMHBIA ammapaT Kypca (U3HKH,
COIIPOBOXIATh BHICTYIUJICHHE MTPE3ECHTAIINEI;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3NUECKUX
MPOIIECCOB paclpeesTh OO0S3aHHOCTH B TPYMNIE B COOTBETCTBUU C
MOCTABJICHHBIMH 3a/1adaMU, CJICIUTH 32 BBITOJTHCHUEM TUIaHA JACHCTBUN U
KOPPEKTUPOBAaTh €r0, aJeKBAaTHO OIEHWBATh COOCTBEHHBIN BKJAJ B
NEeATETLHOCTH TPYIIIHI, BRICTPAaWBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoniy oOyueHusi B 9 ki1acce nmpeIMeTHbIE pe3ysibTaThl HA 0a30BOM ypOBHE

JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHS: CHCTEMa OTcuéra, MaTepuaibHas ToukKa,
TPaeKTOpHUsI, OTHOCUTEIIBHOCTh MEXaHMYECKOIO JBWKCHHUS, JedopMarius
(ympyrasi, miacTuyeckasi), TpPeHHE, LUEHTPOCTPEMUTEIBLHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, IIEHTP THKECTH, aOCOTIOTHO TBEPIOE TEIO,
IEHTP TSHKECTH TBEPIOTO TeJa, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHUsI U



BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK, 3JIEKTPOMArHUTHbIEC BOJIHBI, LIIKaJa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTb M JaJIbHO30PKOCTD,
CHEKTPhI UCITYCKAHMS U TMOTJIONIECHHUS, alb(a-, OeTa- U raMma-u3IydeHus,
W30TOIIbI, SIEPHAS SHEPTETHKA;

paznuuath SABJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJUHEHHOE
JBIDKEHUE, DPaBHOYCKOPEHHOE TPSIMOJWHEHHOE IBW)KCHHE, CBOOOIHOE
MaJICHUE TEJI, PABHOMEPHOE JIBMKEHHUE O OKPY>KHOCTH, B3aUMOACHCTBUE
TE€J, PeaKTUBHOE IBUXKEHUE, KoJjeOaTelbHOe IBMKEHUE (3aTyXarolulue u
BBIHYKJICHHBIE KOJIEOaHHUs), PE30HAHC, BOJHOBOE JBIXKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHENHOE PACIpPOCTPAHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETAa, NOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOkKEHUE OEJIOro CBETa B
CIIGKTP M CJOXEHHUE CHEKTPAJIbHBIX I[BETOB, JUCIIEPCHUS  CBETAa,
€CTECTBEHHAs1 PaJWOAKTUBHOCTh, BOZHMKHOBEHHE JIMHEMYATOrO CIEKTpa
U3JIyYEHUS ) 0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh NPOSBICHHE U3YYCHHBIX (PU3WYECKUX SIBICHUM B
OKpyXkaromeM Mupe (B TOM uuciie (U3NUECKUE SBICHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, JIBM>KEHUE IU1aHET COJTHEYHON CUCTEMBI, pEaKTHBHOE
JBUKCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3EMJICTPACEHNUE, CEUCMHYECKUE BOJIHBL, I[YyHAMH, 3XO, IBETa TEII,
ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJOTHUECKOE ACHCTBHUE BUIUMOTO,
yIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO U3JIYYEHUM, €CTECTBEHHBIM
paavoaKTUBHBIA (POH, KOCMUYECKHE Jy4Yd, PaAUOAKTUBHOE H3ITy4YCHUE
MPUPOAHBIX MHUHEPAJIOB, JEUCTBUE pPAAUOAKTUBHBIX W3JIYYCHUM Ha
OpraHu3M 4YeJIOBEKa), MPU 1ITOM MEPEeBOJIUTH MPAKTHUYECKYIO 3a/lady B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBIC CBOWCTBA (NMPU3HAKU) (PU3UUECKHUX
SIBIICHUI;

OMUCHIBATh U3YyUECHHBIE CBOMCTBA TeNl U (PU3NUECKUE SBJICHUS, UCIIOIb3YS
dbuznyeckre BENIMYMHBI (CpEIHSII U MTHOBEHHAs CKOPOCTh Tejia MpHu
HEPABHOMEPHOM JIBUKEHHH, YCKOPEHHE, MEpPEMENICHUE, IMyTh, YTJIOBas
CKOpPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPECHHUE
CBOOOJTHOTO TAJCHUS, BEC TeJla, WMIYJIbC Tela, HUMITYJIbC CHIIBI,
MeXaHU4ecKas padoTa W MOIIHOCTh, TOTEHIIMAIbHAS DJHEPrUsl Tena,
MOJHATOTO HAJ MOBEPXHOCTBIO 3€MJIM, NOTCHIMAIBHAS JSHEPIUs CHKATOU
MPYKUHBI, KHUHETUYECKAsl DSHEPTHs, IOJIHAS MEXaHWYEeCKass DSHEPrus,
MepUo U 4acToTa KojaeOaHuM, AJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETAa, MOKa3aTelb MPEJIOMIICHUSI CPEJIbl), TPU OMHUCAHUU
MPaBWIbHO TPaKTOBATh (PU3MUYECKUM CMBICT MCIOJIb3YEMbIX BEJIMYMH,



0003HaUYeHUsA M EAUHMLBI (PU3NUYECKUX BEJIWYMH, HAXOAUTHb (POPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (DU3UUECKYIO BEJIMYMHY C JIPYTMMH BEIMYMHAMH,
CTPOUTbH rpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3UUECKHUE SIBICHUS M TPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAaHEHWs 3HEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHIUI CYNEPHNO3ULHUHA CUJI, MNPUHLMI OTHOCUTENIbHOCTH [anmies,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHHUS HMMITYJIbCa, 3aKOHBI OTPAKEHHS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOT0 M MAaCCOBOI'O YUCEI
IpU SAEPHBIX PEaKLUUSX, NIPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUECKOE BBIPAKECHHUE;

OOBSICHATh (PU3NYECKUE MPOIIECCHl M CBOWCTBAa TEJl, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIAThH
PUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHUX
[IaroB C ONOpPOoH Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3UUECKUX SIBJICHUM,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelath pacu€THbBIC 3a]1a4u (ONUPAIOIIHNECS Ha CUCTEMY U3 2—3 ypaBHEHUN ),
UCITOJIb3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (DU3NUECKUE BETMUYHMHbI: Ha
OCHOBE aHAJIW3a YCJIOBUS 3314l 3aIIUChIBATh KPATKOE YCIOBHE, BBISIBISTh
HEJOCTAIOIINE WU U30BITOYHBIE JaHHBIE, BEHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOAMMBIE U1 PpELIEHUs, MNPOBOAUTH pPAcuy€Tbl M  OLICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacno3HaBaTh MpPOOJIEMbl, KOTOPHIE MOYKHO PEIIUTh MPU MOMOIIU
(U3MYECKUX METOAOB, HMCIOJIb3Yysl OINUCAHUE HUCCIENOBAHUS, BBIICIAThH
IPOBEPAEMOE TPENINOJIOKEHUE, OLEHUBATh MPaBUIBHOCTh MOpPsIKa
NPOBENICHHUS]  HMCCIEOBAaHUsA, [€JaTh BbIBOJAbI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOMIOAEHUI U OIBITOB;

OPOBOAUTH OMBITHl 10 HAOMIOAEHUI0 (U3NYECKUX SBICHUM wWiH
(bu3MUecKux CBOWMCTB Tell (M3ydeHue BTOpOro 3akoHa HbproToHa, 3aKoHa
COXpaHEHHUs] PHEPruH, 3aBHUCHUMOCTb IEpHOJia KOJEOAHWM MpPYKUHHOTO
MasTHUKA OT MAacChl rpy3a U >KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MAJIBIX KOJICOAHUH, TPSIMOIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CIEKTpP, U3yYEHHE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKalle M CBOMCTB HM300pa)KeHUsI MpeaMeTa B coOuparoiei
JAUH3€e, HaAOJIOJEHHE CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIFHO ~ cOOMpaTh YCTAHOBKY M3 HM30BITOUHOTO Habopa
000py1I0BaHUsl, OMUCHIBATH XOJ] ONBITA M €T0 PE3yJIbTaThl, POPMYIUPOBAThH
BBIBOJIBL;



MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO MPAMBIX W3MEPEHHM, Oonpeness
CpellHee 3HAuYeHHEe U3MepseMoN BelW4YuHbl (POKYyCHOE paccTOsIHUE
coOuparomiel JIMH3bI), OOOCHOBBIBAaTH BBIOOP CIIOCOOA HU3MEpPEHUs
(M3MepUTEIILHOTO PHOOpa);

IPOBOJAUTH HCCIENOBAHUE 3aBUCUMOCTEM (PU3UYECKUX BEJIUYUH C
WCITOJIb30BAHUEM TPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBMKEHUMM 0€3 HayalbHOM CKOPOCTH, HEpHOIA
KOJIeOaHUI MaTeMaTUYeCcKOro MasTHHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yrja MaJeHUs U yria MpelOMJICHHS OT YIJia
najieHus1): IUJIAaHUPOBAaTh UCCJEJIOBAHHME, CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBATh pE3yNbTaThl TMOJYYEHHOHW 3aBUCUMOCTHU
bu3nYecKuX BEJIMYMH B BHJE TaOMUIl U rpadUKOB, JENaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BETUYUH (CpeaHsis
CKOPOCTb M YCKOPEHHE TeJia MPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE
CBOOOJHOTO TMaJieHUus, KECTKOCTh TMPYXKHUHBI, KOIPDUIHUEHT TpPECHHUS
CKOJIBKECHHS, MEXaHW4YecKass padoTa W MOIIHOCTb, YacTOTa M IEPUOJ
KOJICOaHWIT MaTeMaTHYeCKOTO U MPYKWHHOTO MAasiTHUKOB, ONTHYECKas
cuiga coOuparwmieil JIMH3bI, pPaguOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpPCHUsI, COOMpATh AKCICPUMEHTAIBLHYIO YCTAHOBKY ¥ BBIOJTHSTH
WU3MEPCHHUS, CIeAys TMPEIOKEHHON HHCTPYKIIUH, BBIYUCISITH 3HAYCHUE
BEJIMYMHBI U aHATH3UPOBATH TOMYyUYEHHBIE PE3YIbTAThI C YUETOM 3a/1aHHOM
MOTPEIIHOCTH U3MEPEHNN;

COOJII0IaTh TIpaBUjIa TEXHUKU 0€30MacHOCTH MpHU padboTe ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

pasznuyaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (U3NYECKUX MOJIETICH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TEJO, TOUCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JTMH3a, TNIaHEeTapHasi MOJIEIh aTOMa, HYKJIOHHAs! MOJIENb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh NPHHIMIBI JACHCTBUS HW3YYCHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMUCaHHWs (B TOM YHCIE:
CIIUIOMETP, IATYMKHU TIOJOXKEHHS, PACCTOSIHUSI M YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TIEPUCKON, (oToammapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOT, JO3UMETpP, Kamepa BmuiibcoHa), HUCMONB3ys 3HAHHUS O
CBOMCTBax (u3MUeCKMX SBICHUU ©  HEoOXoaumble (U3HUUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMBI U CXEMATHYHBIC PUCYHKH M3yUYCHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTENHHBIX PUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH



pemeHnn  y4eOHO--TIPaKTUYEeCKUX 3aJad, ONTHUYECKHE CXEMbl IS
HOCTPOCHHS N300pakeHUi B IIIOCKOM 3epKajie U COOHMparoIiei JINH3eE;
OPUBOJUTH  TpHUMEpPhl  (HAXOAUTh HHPOPMAIMIO O  [PUMEPax)
NPAKTHUYECKOTO HCMHOJIb30BaHUS (U3MYECKUX 3HAHUM B TOBCETHEBHOMU
KU3HU A1 oOecriedeHnsi 0€30MacHOCTH MpU o0pallleHuu ¢ IpubopamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUS 3TOPOBBS U COOTIOACHHUS HOPM
HKOJIOTHUECKOTO0 MOBEJIEHUS B OKpY:KatoLIel cpene;

OCYWIECTBIISATh MOUCK HH(popManmuu (HU3MYECKOTO COJCepkKaHUi B
HuTepHeTe, caMOCTOATENBHO (GOPMYTUPYS TTOUCKOBBIM 3aMpoc, HaXOAUTh
MyTH ONpEAENICHUsI JOCTOBEPHOCTU MOMYyYEeHHOU MH(OpMAaLMK HA OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBINOJIHEHUH YUEOHBIX 33JaHUA HAYYHO--TIOMYJIIPHYIO
JAUTepaTypy GU3NUECKOTO COAECPKAHUSL, CIPABOYHBIE MATEPHUAIIBL, PECYPCHI
cetu UHTepHeT, BianeTp NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
UHGOpMAIlMU U3 HECKOJbKUX MCTOYHHUKOB (PU3UYECKOIO COACpIKAHMS,
nyOIMYHO HPEACTABIATH PE3YJIbTAaThl IPOSKTHON MM MCCIIEI0BaTEIbCKON
NESATENIBHOCTH, IPU O3TOM TIPaMOTHO  HCIIOJIb30BaThb  WU3YYEHHbBIN
NOHATUWHBIM ammapar M3y4aeMoro pasjaena (U3MKU U CONPOBOXKAATH
BBICTYIUICHHE IMIpe3eHTalle ¢ y4€TOM OCOOCHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne HanmeHoBaHue pa3/ie/ioB U TeM (undpposbie)
n/n NPOrpaMMblI Beero Kontpoabubie | IlpakTnueckue oOpa3oBaTe/bHbIE
pPadoThI paGoThI pecypcerl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpa
5 bubmuorexa [JOK
1.1 PusmKa - HayKa o mpupoze https://m.eds00.ru/7f416194
) 5 bu6mmoreka [IOK
L PUZMHCCKUE BETMIMHEI 1 https://m.edso00.ru/7f416194
13 . ) 1 bubnuotexa [JOK
: EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS hitps://m.eds00.ru/7f416194
Hroro o pasneny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
5 bubmuorexa [JOK
1 Crpochue pemecTsa 1 https://m.eds00.ru/7f416194
JIBMyKeHHE 1 B3aMMOJICHCTBHE YaCTHII bu6mmorexa [IOK
2.2 BEILIECTBA 2 1 https://m.eds00.ru/7f416194
23 ) bu6mmorexa [IOK
: ArperaTHble COCTOSIHHSI BEI[ECTBA hitps://m.eds00.ru/7f416194
Wroro no pazueny 5




Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

bu6mmoreka [IOK
31 Mexann1eckoe ABHKeHHE 3 https://m.eds00.ru/7f416194
3.2 Wueprus, macca, TNIOTHOCTh 4 bu6mmoreka [IOK
https://m.eds00.ru/7f416194
bubnuoreka [{OK
3.3 Cuna. Bags! can 14 https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
Hasnenue. Ilepenaya naBiaeHus TBEPABIMU bubmuoteka [IOK
4.1 TeJIaMH, KUJIKOCTSIMHI U Ta3aMH 3 https://m.edsoo.ru/7f416194
, bu6nmorexa LIOK
4. Jlasnenne xuKocTn S https://m.eds00.ru/7f416194
bu6nmorexa LIOK
4.3 ATMOC(EpHOE JaBIeHHe 6 https://m.edso00.ru/7f416194
JlencTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE bubmuoreka [JOK
44 B HUX T€JIO ! https://m.edso0.ru/7f416194
Hroro mo pazaeny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bubnunoteka LIOK
51 Pabora 1 MomIHOCTH 3

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




bubnunoreka LIOK
5.2 IIpocTsie MexaHAIMEI 5 1 https://m.eds00.ru/7f416194
53 4 1 1 bubnunorexa LIOK
' Mexammaeckas sneprus https://m.edso0.ru/7f416194
Hroro no pazaeny 12
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 12
8 KUIIACC
KounuectBo yacos DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3iesioB U TeM (unposrie)
2 NPOrpaMMbI Beero Kontpoabnbie | Ipakruueckue | 00PasoBaTelbHbIe
padoThI padoThI pecypent
Pa3nen 1. TenuioBble siB1eHUS
5 bu6mmoreka [IOK
1.1 CrtpoeHue u CBOICTBa BEIIECTBA 7 hitps://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennosbie mporecch! 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro 1o pasuery 28
Pa3nes 2. JiekTpuyecKkue H MATHUTHBIE SIBJICHUSA
DIIEKTPUYECKUE 3apsi/ibl. 3apsiKEHHbIE Tela bubmuorexa [JOK
2.1 U UX B3aUMOJEHCTBUE 7 1 https://m.edsoo.ru/7f4181ce




29 . . 20 1 7 bubmuoreka [JOK
: IToCTOSTHHBIN 3JIEKTPUUECKHUIA TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 MarHuTERIE ABIICHAA 6 1 1.5 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 OIeKTPOMArHUTHAS MHAYKLIS 4 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 145
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3iesioB U TeM (ungpposeie)
2 NPOrpaMMbI Beero Kontpoabnbie | IlpakTuueckue | 00PasoBaTelbHbIe
padoThI padoThI pecypenl
Paznen 1. Mexannuyeckue siBJeHUs
MexaHn4ecKoe JIBMKCHUE U CIIOCOOBI €T0 bu6mmorexa [IOK
11 OTTHCAHHUS 10 1 https://m.edsoo.ru/7f41a4a6
) . ) bubnmnoreka [JOK
L BsanmozeiicTeue Ten 0 1 3 https://m.edsoo.ru/7f41a4a6
13 10 3 bubnmoreka [JOK
' 3aKoHBI COXpaHEHN https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 40




Pa3zgen 2. MexaHn4decKHe KOJe0aHUA U BOJTHBI

bu6mmoreka [IOK
2.1 MexaHnngeckue KoaeOaHus 7 https://m.eds00.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4ecKue BOJTHBI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pa3nes 3. DiieKkTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE TOJIE U bubnuorexa [JOK
31 3JIEKTPOMArHUTHBIE BOJIHBI 6 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
Pa3nen 4. CBeToBbI€ ABJICHUS
4.1 3aKOHbI pacIpOCTPAHEHUS CBETA 6 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.3 PaznoskeHne 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3gen 5. KBaHTOBbIE AIBJICHUSA




bubmuoreka [JOK
5.1 Hcnyckanue u MorJionieHue CBeTa aTOMOM 4 1 hitps://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
52 Crpoerue aroMHoro s1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 Slnepuete peakuuu [ 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-00001IAK0IIMIT MOAYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnnorexa [HOK
6.1 Kypca ¢usuku 3a 7-9 kiace 9 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27







ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUsS

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka o npupoze. SBneHus
MIPUPOJIbI

duznueckue IBICHUI

du3nyeckue BEINYMHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U JaT4nKa
TEeMIEpaTyphl"”

Metoabl Hay4YHOTO MTO3HAHMUSL.
Onucanne GpU3NIECKUX SBICHHI C
HOMOIIBLIO MOJEIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTh TOJIETA IapHKa,
MYIIECHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIlie BBICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

bu6mmorekxa [IOK
https://m.edsoo.ru/ff09fe0a




bubmuoreka [JOK

8 HBIKEHNE HaCTHI BELIECTBA https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O

9 HAOJII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»

10 ArperaTHbIe COCTOSHUS BEIIeCTBa
OCc00OEHHOCTH arperaTHbIX COCTOSTHUI
Bozbl. O000IIEHNE 110 pa3aeny Bubsnuorexa LIOK

11 «IlepBoHaYaIbHBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOSHHUH BEILIECTBA
Mexanudeckoe OBMKEHHUE.

12 PaBHOMEpHOE U HEPaBHOMEPHOE brbmorexa LIOK
JIBIDKCHHE https://m.edsoo.ru/ff0a05c6

13 C . bubmuorexa [JOK

KOpOCTD. EAMHHULIEI CKOPOCTH https://m.edsoo.ru/ff0a079c

14 bubmuorexa [JOK
Pacuer myTu 1 BpeMeHU NBUKCHNS https://m.edsoo.ru/ff0a0ae4
Wuepuus. Macca — mepa bubnnoreka [JOK

15 WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInorHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK

16 1 00BbeMa Tella 0 €ro MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota «OnpeneneHue

17 MJIOTHOCTU TBEPAOTO TENa»

18 Pemrenue 3agad mo teMme "I1OTHOCTE bu6mmorekxa [IOK

BelrecTna"

https://m.edsoo.ru/ff0al23c




Cuna xak XxapakTepuCTHKa

19 B3auMozeiicTBus tea. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTtopHas pabota «3ydeHue
20 3aBUCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenue TaroreHud. Cumia TSKECTU
CBsi3b MKy CUJION TSKECTH U
29 Maccoii Tena. Bec Tena. Pemenue bubmorexa [IOK
3a1a4 1o Teme "Crita ToKecTH" https://m.edsoo.ru/ff0al778
5 Cuna TspbKecTH Ha IpYTUX IUIaHeTax. bu6nuoreka [IOK
3 Pu3nyecKue XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 - bu6mmorexa [IOK
3MEpeHHE CHI. JIHHAMOMETD https://m.edsoo.ru/ff0al8cc
25 B - bu6mmoreka [IOK
c¢ Tea. HebecoMocTh https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 IO OJIHOM IPSMOIA. brbsmorexa LIOK
PaBHOpelcTByIOIAs CHIT https://m.edsoo.ru/ff0ala70
Pemrenue 3agau no reme
21 "PaBHonelicTByromas cui"
28 Cuna tpenus u €€ Buabl. TpeHue B bubnmuorexa [JOK

MIPUPOJIE U TEXHUKE

https://m.edsoo.ru/ff0alb9c




29

Jlaboparopuas padota «3yueHue
3aBHCUMOCTH CUJIBI TPEHHS
CKOJIBKEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha onpeencHue
PaBHOJECHCTBYIOLIEH CUIIbI

31

Pemenue 3amay o remam: «Bec
tenay, «['paduyueckoe n3o0pakeHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alde0

cmy, «Cunbl», «PaBHOAEHCTBYIOIIA
CHII»

32

KonTponbHast padota no remam:
«MexaHudeckoe JBIKeHHEY, «Macca,
IUIOTHOCTBY, «Bec Tenay,
«I'padpnueckoe n3odpakeHue CUI,
«Cuinpi»

33

Hasnenue. CriocoObl yMEHbIIEHUS U
YBEJIMUEHUS 1aBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JaBienwne raza. 3aBUCUMOCTD
JABJICHUS Ta3a OT 00bEMa,
TeMIIepaTypbl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

35

[lepenava naBneHns TBEPABIMU
TCJ1aMHU, XUJIKOCTAMHU U ra3daMiu. 3akoH
[Tackans

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a25b0




JlaBiieHUE B KUJIKOCTH U Tase,

bubmuoreka [JOK

36 BBI3BAHHOE JICUCTBUEM CHIIBLI TSKECTHU https://m.edsoo.ru/ff0a2718
Pemenue 3agau mo teme «Jlapnenue B bu6mmoreka [IOK

37 YKUJIKOCTH U Ta3e. 3akoH [lackaisi» https://m.edsoo.ru/ff0a2826

38 bubmuorexa [JOK
Coobmaromecs cocyne! https://m.eds00.ru/ff0a2970

39 . bu6mmoreka [IOK
Tunpasnneckui npece https://m.edsoo.ru/ff0a3136
Manowmetpsl. [TopiineBoit

40 KHUJIKOCTHBIN HacoC
ATtMocdepa 3eMu U IPUIUHBI €€ bubnnoreka [JOK

41 CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnoreka [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
N3mepenue atMochepHOTo AaBICHUS. bubnunoreka [JOK

43 Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO

44 JIABJICHUS OT BBICOTHI HAJl YPOBHEM brbmorexa LIOK
Mops https://m.edsoo.ru/ff0a2fc4
Bapometp-anepouns. Atmocdeproe bubnuorexa [JOK

45 JTABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3ampau o reme "

46

AtmoctepHoe naBieHue"




47

JlelicTBue ®UIKOCTH U Ta3a HA
IIOTPY’KEHHOE B HUX TEIO.
ApxumenoBa cuia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

JlabopaTtopHas pabora «OnpeneneHue
BBITAJIKWBAIOIICH CHUJIIBI,
JEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanme 3aBUCMOCTH Beca
Teja B BOJE OT 00bEMA MOTPYKEHHOM
B )KHJIKOCTb YaCTH TeJia»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Texn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHHE JIOAKH U
onpeeneHue e€ rpy30mnoaLEMHOCTH"

52

Pemenue 3amau o remaMm: «llimaBanue

bu6mmoreka [IOK

cynoB. BoznyxomnnaBanue»,
«/laBreHue TBepIBIX TEN, )KUIKOCTEN
Y Ta30B»

https://m.edsoo.ru/ff0a3654

53

KonTponbhas pabota no teme
«JlaBreHue TBEPBIX TeJ, )KUIKOCTEH
Y Ta30B»

54

Mexannyeckas padbora

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3f82




bubmuoreka [JOK

55 Mounocts. EAMHULb! MOLIHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM IIPH 1
noanéMe 1o Jjectauie"”

IIpocThie Mexanu3Mbl. Poiyar.

57 PaBHOBecue cuit Ha ppluare
Preruaru B TexHuke, OBITY U IPUPOJIE.

58 JlaboparopHast pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS ' https://m.edsoo.ru/ff0a478e
phIyara
Pemienue 3agad mmo treMe «Y CI0BHUA bu6mmoreka [IOK

59 paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunuent nonesnoro necTpust
Mexanusma. Jlaboparopnas padota

60 «M3mepenune KII/ HaknoHHOM 0.5
TIJIOCKOCTHY
Pemenue 3amau mo reme "Pabora, bubmuorexa [JOK

61 MomHocTth, KIT/" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckast SHEpTHsl. bubnuorexa [IOK
Kunetnueckasd 1 nmoTeHIHaIbHas https://m.edsoo.ru/ff0a4252
SHEPTUst

63 3aKOH COXpaHEHHUsI MEXaHUYECKON bubnmnoreka [JOK

SHEPrUMu

https://m.edsoo.ru/ff0a4360




YPOK-3KCIIEpUMEHT 1O TEME
"DKCHepUMEHTAIbHOE OIPEIEICHHE
W3MEHEHUSI KHHETUYECKON U
64 MMOTEHUMATIBHON SHEPTUU IPU 1 1
CKATBIBAaHUHM T€JIa IO HAKIIOHHON
IIJIOCKOCTH "
KonrponsHast pabora o teme «Pabora
65 Y MOIIHOCTb. DHEPTHUS» 1 1
PesepsHblii ypok. Pabora ¢ Tekctamu bubnnorexa [HOK
66 o treMe "MexaHuueckoe ABmkeHue" 1 https://m.edsoo.ru/ff0adee6
Pesepubiit ypok. Pabora ¢ Tekctamu
67 110 Teme "JlaBeHne TBEPABIX TE, 1 brbmiorexa [IOK
JKHIKOCTEl 1 ra3os” https://m.edsoo.ru/ff0adffe
Pesepubiit ypok. Pabora ¢ Tekctamu
68 o teme "Pabora. MomHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10
TTIPOIPAMME 68 3 12
8 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne - JlaTa uugpoBbIe
/i €Ma ypoka Beero Kontpoabnbie | IlpakTnyeckue w3yuenusi | 00PA30BATENBHbIE
padoThI padoThI pecypcsI




OCHOBHBIE TOJIOKEHUS

1 MOJIEKYJIIPHOKHHETHYECKOIM TEOPUH 1 bubmuorexa TIOK
WX OTBITHBIC TOJTBEPIKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB U MOJICKYJI
Mopaenu TBEpIOro, )KUAKOTO U bubnmoreka [JOK
3 ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,
KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA
4 BEIIECTBA HA OCHOBE MOJIOKEHUM
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
c K bubmuorexa [JOK
pUCTAIUNIMYECKHE U aMOP(HBIC Tela https://m.edso0.ru/ff0a5800
CmauuBaHue U KallWJUBSIPHOCTb. bubnuoteka [JOK
6 [ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 o bubnuorexa [JOK
CILIOBOC PAaCILMPCHHUC H CHATHC https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTypsbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS
YaCTHI]
Bayrtpennss sueprusi. CriocoObt bubnuorexa [JOK
9 W3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun bubmuorexa [JOK

https://m.edsoo.ru/ff0a6412




Ypok-koupepenmus "TIpakTruaeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuorexa [JOK

11 BCIICCTB M MATCPUAJIOB B LIEIIIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
KomnnuectBo TeruioTrl. Y aenbHas bu6mmoreka [IOK

12 TETIOEMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnuorexa [JOK
TemnooOMeH U TEII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBeHUs Bu6miorexa IIOK
Ten006MeHa NPH CMEIIMBARHHI https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiueid Boab!"
Pacyer konmdecTBa TEIIOTHI,

15 He00XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU
JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK

16 YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
OHeprus TomuBa. Y iejabHas TerjaoTa bubnnoreka [JOK

17 CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAIUIMYECKHX Tell. Y IenbHas Bubnmorexa IIOK
TeIIoTa MIABIeHMS https://m.edsoo.ru/ff0a71d2
JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK

19 YAEIbHOM TETUIOTHI TJIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. bubnmoreka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c




21

Kunienue. YV neiapHas Temiora

bubmuoreka [JOK

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEJIbHOM BJIAQXKHOCTHU BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUs

25

KIIJI TenmoBoro aBUraTes.
TertoBeIe IBUTATEIN U 3aIIATA
OKpY>Karolle cpebl

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

26

3akoH COXPAHCHUA U IPCBPALICHUSA
OHCPTIHH B TCIJIOBBIX IMPOIECCax

27

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme ""TenaoBrie ABJICHUS.
N3meneHune arperaTHbIX COCTOSIHUI
BenecTBa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TeruioBble aBiIcHUA. I3MeHEeHHE
arperaTHbIX COCTOSIHMH BeriecTa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae




Dnekrpuzanus Ten. [[Ba pona

29 ANEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "IiaeKTpU3aLML

30 TeJ UHIYKLUEH U IIPU
COMPUKOCHOBEHUH"
B3anmoneiicTBre 3apsyKEHHBIX TEIL. bubnuorexa [JOK

3l 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe moJie.

3 HanpsikeHHOCTD 3JIeKTPUYECKOT0 Bu6mnuorexa [JOK
nons. Ipuniun cyneprnosuuuy https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TMOJIeH
Hocurenu snexTpuueckux 3apsiioB.

33 OnemeHnTtapHbli 3aps. CTpoeHue
aToMa
[IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH bubnnorexa [JOK

34 COXpPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha npuMEHEHNE bubnuoteka [JOK

35 CBOWCTB AJIEKTPUYECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €T0

36 cymecTBoBaHust. ICTOYHUKH Brbmorexa [IOK
IEKTPHHYECKOTO TOKA https://m.edsoo.ru/ff0a95a4

. bubnmoreka [JOK
37 JleicTBUS 2JIEKTPUUECKOTO TOKA

https://m.edsoo.ru/ff0a96b2




VYpok-uccnenosanue "Jleiictue

38 AJIEKTPUUYECKOTO MOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHT"

DNEeKTPUYECKUM TOK B MeTaJljIax, bubnmoreka [JOK

39 JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
DneKkTpuYecKas erb U €€ COCTaBHbIC

40 9acTu
Cuna toxka. JlabopaTopHas pabora

41 "W3sMepeHue M peryIMpOBAHHE CHITBI 05 Brbmmorexa LIOK
ToKa" https://m.edsoo.ru/ff0a8bd6
DNeKTpUUECKOe HANPSKEHHE.

1 Bonsrmerp. JlabopaTopHas pabora 05 Bu6muorexa [JOK
"H3mepeHne u perynmmpoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpspkeHns"

13 CornpoTHBiIeHHE TPOBOIHUKA. bubnuorexa [JOK
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
AIIEKTPHYECKOTO COTTPOTHBIICHUS Bu6miorexa IIOK

44 HPOBOJIHHKA OT €TO JATMHBIL, IO 1 https://m.edsoo.ru/ff0aa738
ITONIEPEYHOI0 CEYEHUs U MaTepuana"
3aBHCUMOCTB CHITBI TOKA OT

45 Hanpsokenus. 3axkon OMa Jjisl yJacTka brbmiorexa [IOK

eI

https://m.edsoo.ru/ff0aa44a




Jlaboparopnas pabota
"UccaenqoBanue 3aBUCUMOCTH CUIIBI

46 TOKa, ULYIErO Yepe3 PE3UCTOP, OT Bubsmorexa IIOK
COMPOTHBIIEHHS PE3UCTOPA I https://m.edsoo.ru/ff0aa04e
HanpsbKeHUs Ha pe3ucrope”

[TocnenoBarenbHOE U MapaLIeTbHOES

ar COCTUHEHUS TIPOBOTHUKOB
Jlaboparopuas padota "IIpoBepka

18 TIPaBWJIA CIIOKCHHSI HAMIPSHKCHUN TIPH Bub6nuoreka [IOK
pe3uctopon"

Jlaboparopuas padota "IIpoBepka

49 TIpaBWJIA JJTSI CHITBI TOKA MTPU Bub6nuoreka [IOK
HapaJuIeJbHOM COCTMHEHHH https://m.edsoo.ru/ff0aadle
pe3uctopon"

Pemenue 3aga4 Ha npuMEHEHNE

50 3akoHa OMa JUIs pa3IM4HOro Bubnmorexa [IOK
COEMHEHNS TTPOBOHIKOB https://m.edsoo.ru/ff0aaf8a
PaboTa 1 MOIITHOCTE AJIEKTPUUECKOTO bubnuorexa [JOK

51 ToKa. 3akoH Jxoyis-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "OnpeneneHue

52 paboTBl K MOLIHOCTH SIEKTPUYECKOTO Brbmorera [IOK
ToKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpuUeCKUe e U MOTPEONTEIn

53 5JIEKTPUYECKOM SHEPTUH B OBITY. Brbmorexa [IOK

Kopotkoe 3ambikanne

https://m.edsoo.ru/ff0ab660




[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.

54 3apspKCHHBIE TEIa U UX bu6morexa [HOK
B3anMoeiicTBus. IT0CTOSHHBIIA https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUMA TOK"

KonrponsHas pabora o Teme
"DJIeKTpUUECKHUE 3aPSb.

55 3apsDKCHHBIC TEa M UX but6mmoreka LIOK
B3anMoeiicTBIs. IT10CTOSHHBIIA https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUM TOK"

[TocTosiHHBIC MAarHUTBI, X

56 B3aUMOJICHICTBHE
Ypok-uccnenosanue "M3yuenue bubnuorexa [JOK

57 TOJIEH MOCTOSTHHBIX MarHUTOB" 1 https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MaraHuTHoOE 1oJie

58 3eMiIi ¥ ero 3HaYCHHE JJIs )KU3HU Ha brbmiorexa [IOK
Zeme https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MarHuTHoe mosue

59 3JIEKTPUYECKOTO TOKa MarHuTHOE bubmuorexa LIOK
TOJIe KATYIIKH ¢ TOKOM https://m.edsoo.ru/ff0acld2
[IpuMmeHeHne HIeKTPOMArHuTOB B

50 TexHuke. JJaboparopHas pabora 05 Bu6snmorexa LIOK

"N3yueHue neicTBUSI MATHUTHOTO
OJIsl Ha MPOBOAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




61

DNEeKTPOABUTATENb TOCTOSTHHOTO
Toka. Mcnonb3oBaHue
3JIEKTPOJBUTATENIEN B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHas pabora
"KoHcTpynpoBaHue 1 U3ydeHue
paboThI AJeKTpoABHTATEIIS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papajes. 3aKoH
3J€KTPOMAarHUTHON MHIYKIHUU.
IIpaBuio Jlenna

63

Onexrporerepartop. CriocoObl
MOJYYCHHUS DIICKTPUUCCKON SHEPTUH.
DJEeKTPOCTaHIIUU Ha BO30OHOBIISIEMBIX
HCTOYHHUKAX SHCPTHUU

64

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE U
MAarHuTHBIC SBJICHHS"

65

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

Pesepubrit ypok. Pabora ¢ Tekctamu

bu6mmorexa [IOK

o teme "TemnoBsie gBiaeHusd"

https://m.edsoo.ru/ff0accse




PesepBHelit ypok. Pabora ¢ TekcTamu

67 o teme "TIoCTOsIHHBII 1 bubuorexa TIOK
SeKTpHIeCKuii TOK" https://m.edsoo.ru/ff0acdc6
PesepBHrlit ypok. Pabora ¢ Tekctamu

68 o teme "MarauTHele SBiIeHus" 1

OBIIEE KOJIMYECTBO YACOB I10
68 14.5

[NPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne T JlaTa uu@posbIe
w/n eéMa ypoka Beero Kontposbnbie | IpakTnyeckue wiydennsi  00pa3oBaTebHbIE
padoThI padoThI pecypcbl

MexaHuueckoe IBUKEHHE.

1 MarepuanbpHas TOUKa 1
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuoreka [IOK

7 MEXAHUYECKOTO IBUKECHUS 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE npsMoIMHEIHOE bubnnoreka [JOK

3 JBUKCHHE 1 https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE NPAMOIUHENHOE

4 nBuxeHue. CpellHsasi © MTHOBEHHAs 1
CKOPOCTb
[IpsimonuHetHOE paBHOYCKOPEHHOE bubnmnoreka [HOK

5 JIBUKEHHE. Y CKOpEHUE 1 https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JBIKEHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHast pabota "Onpeznenenne

. YCKOPEHHUS TeJa MPU PaBHOYCKOPEHHOM . L Bu6mmoreka [JOK
JIIBMYKEHUH 110 HAKJIOHHOM IIOCKOCTH" https://m.edsoo.ru/ff0adb18

8 CBo0Ooguoe maxenne teir. OIbITH 1

Iamnnes




PaBHOMEpHOE ABMXKEHUE IO

bu6nunoreka LIOK

9 okpyxHocTH. [lepron u yacrora https://m.edsoo.ru/ff0ael76
oOpamienus. JInaeiHas u yriioBas
CKOpPOCTH

10 LenTpocTpeMUTENEHOE YCKOPEHHE
[Tepssiii 3akoH HetoToHa. BexTop bubnnorexa [JOK

11 CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akoH HeroToHa. Bbu6moreka [JOK

12 PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
Tpernii 3akoH HproToHA. Bbu6mmoteka [JOK

13 Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Pemenue 3anau Ha npuMeHeHne bubnmorexa LIOK

14 3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

15 bubmmoteka IIOK
Crna ynpyrocru. 3akon I'yka https://m.edsoo.ru/ff0aeca2
Pemenue 3amau mo reme «Cuia

16 YIPYTOCTH
JlaGopatopHnas pabora «OnpezneneHue bubmuorexa [IOK

17 KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28

but6mmorexa [IOK
18 Cuna TpeHns https://m.edsoo.ru/ff0af738
19 Pemenne 3amaq mo teme «Cuna but6mmorexa [IOK

TPEHUS

https://m.edsoo.ru/ff0afa26




Jlaboparopnas pabota "Onpenencaue

bubnunorexa LIOK

20 KO3 pHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI

21 Herotona. Cuna ynpyroctu. Cuna bubnmorexa LHOK
TpemHus” https://m.edsoo.ru/ffOafb8e
Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubmmoreka [JOK

22 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO https://m.edsoo.ru/ff0af044
MaJIeHUs
Ypok-koHpepenus "JBmkeHue Ten

23 BOKPYT I'PaBUTALlMOHHOTO IIEHTPA
(Conueunas cucrema). ['amaktuxu"
Pemenue 3anau no teme "Cuna

24 TSDKECTU U 3aKOH BCEMUPHOTO brbmiorexa [IOK
S — https://m.edsoo.ru/ff0af5f8
[lepBas kocMHuyecKas CKOPOCTb. bubmmoreka HOK

25 HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTeprUabHOM TOUKHU.
AoGcomotHO TBEpAOE Teno. PaBHOBecue Bu6nmorexa [IOK

26 TBEPJIOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalIeHUs

27 MowmeHnT cuinsl. LeHTp TskecTn

28 Pemrenue 3agad mo reme "MoOMEHT but6mmorexa [IOK

cunbl. Llentp Tsxectn"

https://m.edsoo.ru/ff0b02b4




[ToaroroBka K KOHTPOJIBHOU paboTE MO

bubnunorexa LIOK

29 TeMme "MexaHuuecKoe IBUKECHHUE.
Bsanmoyieiicteue Tei" https://m.edsoo.ru/ff0b0408
KonTponbhas pabora no teme

30 "MexaHH4ecKoe JIBHKEHHE. But6moreka [IOK
BsanmMoxeiictare Ten" https://m.edsoo.ru/ffOb06ec
Nmnynec Tena. Umnynbe cuiibl. 3aKoH

31 COXpPaHEHUs UMITYJIbca. YIPYroe u bubmiorexa [IOK
HeyIIpyroe B3anMO/ICHCTBHE https://m.edsoo.ru/ffOb07fa
Pemenue 3amau nmo teme "3akoH bu6nmorexa LIOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepenuus "PeakTuBHOE
IBUKECHHE B IPUPOJE U TEXHUKE"

34 bubnmnorexa [JOK
Mexammeckas pabora i MONHOCTh https://m.edsoo.ru/ff0b0a84
PabGoTa CHIIBI TSHDKECTH, CHITBI bubnmorexa LIOK

35 YOPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
paboThI CUIIBI TPEHUS MTPU

36 PaBHOMEPHOM JIBU)KEHUU TeJla 10
TOPU30HTAIILHON TOBEPXHOCTH

37 CBs13b SHEPTUH U PaOOTHI.

[ToreHimanpHas 3HEprust




Kunernueckas sneprus. Teopema o

bu6nunoreka LIOK

38 KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
3aKOH COXpaHEHUs SHEPTUU B

39 MEXaHHUKE
Jlaboparopuas padota «3yueHue bubmmoreka [JOK

40 3aKOHA COXPaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
KonebarenpbHoe IBMIKEHHUE B €TO bubnnorexa [JOK

a1 XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromue KoneOaHusl. bu6nmorexa LIOK

42 BremnyxaeHnasie koyiebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
MareMaTtuyeckuil U npy>KUHHBINA

43 MasiTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTh

44 nepuoa KoneGanui OT KECTKOCTH bubnmoreka [IOK
NPY’KUHBI M MAcChI IPy3a» https://m.edsoo.ru/ff0b197a
[IpeBparienue sHepruu Npu

45 MEXaHHUYECKUX KOIeOaHMIX
JlabopaTtopHas pabora «OnpeneneHue

46 4acTOTHI M NIEPHOJIA KOJIeOaHUI brbmorexa LIOK
MPY/KHHHOTO MasTHHKa https://m.edsoo.ru/ffOblaec
JlaGopatopnas pabora «IIpoBepka

47 HE3aBHCUMOCTH MEPUOJIa KOJICOaHHI Bu6mmortexa [IOK

rpy3a, MOABEIIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

https://m.edsoo.ru/ff0b197a




48

Mexaunueckue BoJIHBL. CBOWCTBA
MexaHu4yeckux BoJH. [IpononbHbie u
MONEPEYHbIE BOJIHbI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

50

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

o1

Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHL"

52

I'poMKOCTb 3BYyKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

53

Ypok-koHpepeHus "YIbpTpa3ByK u
MH(OPa3BYK B IPUPOJE U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "3aKOHBI COXPAHECHHUS.
Mexannueckne Kojie0aHust U BOJIHBI"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

KonrtponbHas pabota no reme "3akoHbI
coxpaHeHusa. MexaHndeckue
KosieOaHUs U BOJHBI"

56

DNEKTPOMarHuTHOE MOJIeE.
DNEeKTPOMAarHUTHbIE BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH




Ypoxk-konpepenuus "Llkana
AIIEKTPOMATrHUTHBIX BOJIH.

bubnunorexa LIOK

58 Hcnonb30BaHue 3JI€KTPOMArHUTHBIX https://m.edso00.ru/ffOb2fe6
BOJIH JI1 COTOBOI CBA3H"

VYpoxk-uccienoanue "M3yuenue

59 CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C Bubmiorexa [OK
TOMOIIIBI0 MOGHIILHOTO Tesedhona" https://m.edsoo.ru/ffOb2c6c
Pemenue 3agad Ha onpeneneHue

60 9aCTOTHI U JUTUHBI AJICKTPOMAarHUTHOM
BOJIHBI
DneKTpOMarHuTHas Ipupo/ia CBeTa.

61 CxopocTh cBeTa. BomHOBBIE CBOMCTBA Bubmuorexa IIOK
CcBETA https://m.edsoo.ru/ff0b31d0
Hcrounnku ceera. [IpsaMonuneitHoe

62 pacIpoCTpaHeHHe CBETa. 3aTMEHHS brbnmorexa LHOK
Coutna 1 JIyHbI https://m.edsoo.ru/ff0b3658
3aKOH OTpa)KeHUs CBETa. 3epKaja.

63 Penienye 3a1a4 Ha NpUMEHEHHUE 3aKOHA brbsmorexa LIOK
OTpayKeHHs CBETa https://m.edsoo.ru/ff0b38c4
IIpenomiienue cBeta. 3aKkoH bubmuorexa [IOK

64 IIPEIOMIICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.

65 Hcnonb30BaHme MONHOTO BHYTPEHHETO brbmiorexa LIOK
OTpPaXKCHUS B ONTHUYECKUX CBETOBOAAX https://m.edsoo.ru/ff0b3csc

66 JlaGopaTtophast pabota "HcciaenoBanue




3aBUCHMOCTH YyTJIa IIPEIOMIICHUS
CBETOBOTO JIy4a OT yIja [aJeHus Ha
rpanuue "Bo3ayx-crexsno""

Ypok-koHpepernus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPaKECHHUSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
68 bubnunoreka LIOK
Jlun3zel. OnTuyeckas CUiia JIMH3bI https://m.eds00.ru/ffob3f2c
60 6 . bubmmorexa [JOK
llocTpoeHne n300paeHHH B MH3aX https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue
70 (OKYCHOTO pacCTOSHUS U ONTUYECKOM Brbmiorexa [IOK
CHITBI cOGMparoieii THH3HI" https://m.edsoo.ru/ff0b4206
Ypok-koupepenius "OnTuyeckue bubmuoreka [IOK
1 JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 r 3 bubnuoreka [{OK
713 KaK ONTHYECKasl cucTeMa. 3peHue https://m.edsoo.ru/ffOb4684
VYpoxk-koHpepenuus "JleexTsl 3peHus.
73 Kak coxpanuts 3peHue”
Pasnoxxenue 6emoro ceera B CIIEKT.
24 Omnbitel HetoTona. Cnoxxenue Bu6mmoreka [JOK

CIICKTPAJIbHBIX IIBETOB. I[chepcm[
CBCTa

https://m.edsoo.ru/ff0c0f4c




Jlaboparopnas padota "OnbITHI 11O
pas3ioKeHuIo 06eJI0ro CBeTa B CIEKTP U

75 BOCITPUSITHIO [[BETA TIPEIMETOB IIPH UX Bubmmorexa LIOK
HAGIIOICHUH YEPE3 LIBETOBbIE https://m.edsoo.ru/ff0cOe2a
¢bunbTph"

VYpok-nipaktukym "BonHoBbie

76 CBOICTBa CBeTa: AUCIEPCHS,
uHTepdepeHus u qudpaxuus"

OmnbiTel Pesepdopna u miianerapuas Bbu6moreka [JOK

7 MOJICIIbL aToOMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monens atoma bopa
Hcnyckanve v OrJIONIEHNE CBETa

79 aromom. Keauter. Jluneituareie brbmorexa [IOK
CTIEKTPHI https://m.edsoo.ru/ff0c144c
Ypok-nipaktukyMm "Habnrogenue bubmuoreka [JOK

80 CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 p . bubnuoreka [{OK

A7HOAKTUBHOCTE H €€ BUEL https://m.edso0.ru/ff0c1672
Crtpoenne atomHOTO sAapa. HykimonHnas bubnuotexa [JOK

82 MOJIeJIb https://m.edsoo.ru/ffOc18ac
PannoaktuBHBIE TpEBpaLICHUS. bu6muoreka [JOK

83 N3oronst https://m.edsoo.ru/ff0clal4
Pemenue 3agau o teme: bubmuoreka [{OK

84 "PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclbda

85 [Tepnox monmypacnana




VYpox-koHpepenuus "PagroakTHBHBIE

86 U3IydEeHHMs! B IIPUPOJIE, MEUIIMHE, Bubmmorexa LIOK
TexHmke" https://m.edsoo.ru/ff0c2126
SnepHble peakuuu. 3aKOHbI

87 COXpaHEHHMs 3apsIJ0BOrO U MACCOBOTO bubnmorexa IOK
e https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBs3b Bbu6moreka [JOK

88 MacChl U SJHEPTUU https://m.edsoo.ru/ffOcld7a
Pemenue 3agaud no reme "AnepHoie

89 peakuu"

% Peakuuu cuHTE3a M JE€NECHUS SIAEP. bu6nmorexa LIOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
VYpok-koudepenuus "AnepHas

o1 sHepreTuka. Jlencreus
PaINOAKTUBHBIX MU3Ty4YE€HUN Ha KUBBIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJIBHOM paboOTE MO

92 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. Bubmoreka LIOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBnie siBneHus"

KonTponbhas pabota no teme
a3 "DeKTpOMarHUTHOE TOJIE.

DNeKTPOMarHUTHHIE BOJTHBI.
KBauroBrie sBienus"




[ToBTOpenue, o6o0mIeHNE.

bub6nmoreka [IOK

JlaGoparopHblie pabOTHI IO KypC

o4 "B3aI/IIDMOl[I;ﬁCTBEIe - i https://m.edsoo.ru/ff0c245a
[ToBTropenue, o6o0menue. Pemenne

95 PACUETHBIX U KAUYECTBEHHBIX 3aa4 110 Bu6morexa [HOK
TeMe "TeMIOBbIE IPOTIECCH" https://m.edso0.ru/ff0c2572
[ToBTropenue, o6o0menue. Pemenne

96 PACUETHBIX U KAUeCTBEHHBIX 3a/a4 110 But6morexa [HOK
Teme "KITJ] TerioBbix gpurateseit" https://m.edsoo.ru/ff0c2a22
[ToBTrOopenue, o6o0menue. Pemenne

97 PaCYETHBIX M KAYECTBEHHBIX 3a/1a4 0 Brbmorexa [IOK
Teme "KITJI 371€KTPOyCTAHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpEeHue, 060061IEHNE.

98 JlaGopaTopHble pabOThI 110 Kypcy Bubmnorexa HOK
"CRETOBBIC sBICHNS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o6menue. Padora ¢

99 TEKCTAMH 10 TeME "3aKOHBI brbsmorexa LIOK
COXPAHEHHS B MeXaHuKe" https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, o600meHne. Pabora ¢

100 Texctamu 1o Teme "Kosnebanus u brbmotexa LIOK
BOMHEL" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o600meHne. Pabora ¢

101 TekcTamu 1o Teme "CBETOBbIE Bubmmorexa LIOK

SIBJICHUS"

https://m.edsoo.ru/ff0c3044




[ToBTropenue, o6o0menue. Pabora ¢

102 Tekcramu 110 TeMe "KBaHToBas u 1
snepHast pusuka
OBIIEE KOJIMYECTBO YACOB I10
102 27

[NPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETH



HMHTEPHET






