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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs COCTABIICHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHO# 00pa3oBaTesibHOM nporpammel, npeactaBieHHbIX B PI'OC 00O, a Takxke ¢
yuéTtoM (enepanbHoi pabouelt mporpaMMbl BociuTaHust U KoHuenuu npenoaaBaHust
yueOHoro npeamera «Dusukay.

Copepxanue mnporpaMMmbl 10 (U3MKE HampaBlieHO Ha (HOpMUpPOBaHUE
€CTECTBEHHOHAYYHOUN IrPaMOTHOCTH 00YYaOIIUXCS M OpraHU3aLMI0 U3ydYeHUs (QU3UKU
Ha JeATeIbHOCTHON OCHOBE. B mporpamMme no (pu3MKe y4UTHIBAIOTCS BO3MOKHOCTU
yueOHoro mpeamera B peanusanuu TpedboBanuit ®I'OC OOO k mninaHUpyEeMbIM
JUYHOCTHBIM U METANpEIMETHBIM Pe3yJibTaTaM OOyUeHHUsI, a TAK:Ke MEKIPEAMETHbIC
CBSI3M €CTECTBEHHOHAYYHbIX Y4YE€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3zoBaHusl.

[Iporpamma 1o ¢u3HKe yCTaHABIUBACT paclpeiesieHne y4eOHOro Marepuania 1o
rogaMm oOydeHus (MO Kjaccam), MpeasiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTD
U3y4YEeHHs] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUA MPEIMETHOTO COACPKAHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEH 00yYaIOIIUXCSl.

[Iporpamma no gusuke pazpaboTaHa ¢ LETbI0 OKa3aHUSI METOAMYECKON TOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MpPEIMETY.

®uznka SBISETCS CUCTEMOOOPA3YIONIMM ISl €CTECTBEHHOHAYYHBIX Y4EeOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SABJICHUIA,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMHEH 1 Pusnueckoil reorpadueii, BHOCHUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, TPEIOCTaBIsIeT Hambosee SCHbIC
oOpa3ibl MPUMEHEHHs] HAYYHOTO METOJa MO3HaHHUs, TO €CTh CHocoba MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna W3 TJIABHBIX 3a7a4 (U3MYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETo
o0pa3oBaHHsA COCTOMT B (OPMHPOBAHWM €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcs.

Nzyuyenue pusuku Ha 6a30BOM ypOBHE MPEAIONIAracT OBJIAJICHHUE CIEAYIONUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

Hay4HO OOBSICHSATH SABJICHHAA,

OLICHUBATh U IIOHUMATb O0COOEHHOCTH HAay49HOI'O UCCJICAOBAHUA,

HHTCPIPCTUPOBATH JAHHBIC U UCITI0JIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA ITIOJIYUCHUA
BBIBOOB.



[enu wu3ydyenus QU3MKM Ha YpOBHE OCHOBHOrO 0OIEro o0pa3oBaHUs
ompenencHsl B Konnenmuum mnpenonaBanus ydeOHoro mpeamera «Dusmka» B
oOpa3zoBatenpHBIX opranmzanusx Poccuiickoit denepannu, peain3yonX OCHOBHbIE
oOmeoOpazoBareiabHble  IPOrpaMMbl,  yTBEpKIEHHON  pemennem  Komieruu
MunuctepctBa npocenieHus: Poccuiickoit @enepanuu (mpotokoit ot 3 aexadps 2019
r. Ne [TK4BH).

Ieaun nzyyenus pusuku:

npuoOpeTeHre HMHTEepeca W CTPEeMJICHHs OOyJalolIuXCsi K HAyYHOMY H3YYCHHIO
HPUPOJIBI, PA3BUTHE UX HHTEIUICKTYATbHBIX M TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TIPEJICTABICHHA O HAayYHOM METOJA€ TO3HaHWA © (OPMHPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBJICHHSIM;

(dopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yiIbTaTa U3y4YeHUsI OCHOB CTPOCHHUS
MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (DH3UKU;

(dopMupoBaHUE TPECTABICHUN O PO (PU3UKU JUTSI Pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPEJCTaBICHUN O BO3MOXHBIX cdepax Oynymedl npodeccrnoHanbHON
JESTeLHOCTH, CBSI3aHHOW C (PU3UKOH, MOATOTOBKA K JalIbHEHIIIEMY 0OYYCHHUIO B 3TOM
HampaBJICHUH.

JlocTrkeHue 3TUX 1iesield MporpaMMBbl o (PU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 00eCTieunBaETCs PEIICHUEM CIIeAYIONIMX 3a4a4:

nproOpeTeHne 3HAHWK O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKUX,
TETUTOBBIX, JICKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHH OINHCHIBAaTh W OOBICHATH (DHU3WYECKHE SBICHUS C
UCTIOJIH30BAaHUEM ITOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB PEINCHHUsI MPOCTEUIINX pPacYETHBIX 3ajad C HCIOJIb30BAaHUEM
(GU3NIECKUX MOJIETICH, TBOPUYECKUX U MTPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHWH HaAOMIOIATh TPUPOAHBIC SIBICHUS ¥ BBITOTHATH OIIBITHI,
nabopaTopHbie pabOTHl UM IKCIIEPUMEHTAJIbHBIE HMCCIEIOBAHUS C HCIOJIb30BAHHEM
M3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB pabOThHl ¢ MHMOpMaIell (PU3NIEeCKOro coaepKaHus, BKIIOYAs
uHOOPMAITMIO O COBPEMEHHBIX JAOCTHKEHUAX (U3UKU, aHAIU3 M KPUTHYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeccroHaTbLHOMN NeITEIbHOCTH, CBI3aHHBIMU C (PU3HKOH,
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTIKCHHSIX (PU3MUECKOU
HayKHU.

Ha wusyuyenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE OCHOBHOIO OONIETrO
oOpazoBanus oTBoauTcs 238 wacoB: B 7 kimacce — 68 dacoB (2 daca B HENEm0), B 8



Kiacce — 68 gacoB (2 yaca B Heaemno), B 9 kimacce — 102 gaca (3 waca B HEAEHIO).

[Ipennaraemselii B mporpamMmMe Mo (pU3MKe MepedyeHb J1a0OpaTOPHBIX padoT u
OIBITOB HOCUT PEKOMEHJATENIbHBIA XapakTep, YUUTENb JelaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pabOT W ONBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa SKCHEPUMEHTAIbHBIX 3aJaHUM, NpeajaraéMbix B paMKax
OCHOBHOT'O I'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.

COJAEPKAHUE OBYUYEHUSA
7 KIIACC
Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

@u3znka — Hayka O mnpupoae. fBieHus npupoAbl. DU3NUECKUE SBICHUSA:
MEXaHUYECKHE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ouznyeckue BenuuyuHbl. M3Mmepenue ¢duzmueckux BenuyuH. Duznyeckue
npubopsl. [lorpemnocts n3mMepennii. MexayHapoiHas cucTeMa €IMHUIL.

Kak ¢usuka u npyrue ecrecTBeHHbIE HayKH H3ydaroT npuponay. EctecTBeHHO-
HAy4YHBI METOJ TO3HaHWs: HAOIIOJeHHEe, T[OCTAaHOBKAa HAYYHOIO BOMPOCA,
BBIIBIDKEHHE THUIIOTE3, OKCIIEPUMEHT M0 TMPOBEpPKE THUMOTE3, OObsICHEHUE
Habmonaemoro sBienus. Onrcanue GU3NIECKUX SIBIEHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHnWYecKue, TeIJIOBBIE, JIEKTPHUECKIE, MATHUTHBIC, CBETOBBIC SIBIICHHUSL.
2. ®usndeckue TpUOOPHI W TPOIEAypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM |
1M (POBBIM TPUOOPOM.

Jlabopamophuie padbomot u onvimot.

Omnpenenenune 1EHbI IETCHUS MIKAJIbl U3MEPUTEITHLHOTO PUOOopa.

N3mepenne paccTosHUM.

N3mepenne 06bE€Ma JKUIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJbIX TEJl.

N3mepenune temnepaTypsl Py MOMOIIH KUIKOCTHOIO TEPMOMETPA U JaTUMKA
TEeMIIEPATYPBHI.

[IpoBenenne wuccnenoBaHUs MO NPOBEPKE THUIIOTE3bl: JAJbHOCTH IOJNETA
HIapvKa, MyImeHHOr0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIIEe BHICOTA ITyCKAa.
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Pa311e.11 2. HepBOHa‘laJILHLIe CBCICHHUSA O CTPOCHHUM BE€IIECCTBA.



CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBL, UX pasMepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BEILECTBA.

JIBmkenue dactull BemecTtBa. CBA3b CKOPOCTHM JBHXKEHHUSI YACTHUI[ C
Temrnepatrypoil. bpoyHoBckoe nBuxkeHue, auddys3us. BzaumoneiicTBue yactuil
BELIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, >KUAKOCTEM M TBEPIBIX
(kpucTaIM4eckux) Tea. B3auMocBA3b MeXxay CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX ATOMHOMOJIEKYJSIpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSSHUI BOJBI.

Jemoncmpayuu.

HaGmonenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

3. HaOnroneHue siBJICHUH, OOBSACHSAIOMNUXCS MPUTSHDKCHUEM HIIM OTTAJIKMBAHUEM
YaCTHI] BEIIECTBA.
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Jlabopamopnuie padbomot u onvimot.

1. Ouenka aAuameTpa aToMa METOIOM PSAOB (C UCTIOJIb30BaHUEM (oTOrpaduit).
2. OmbITHI 10 HAOJIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
3. OmbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHHUS.

Pa3nen 3. /IBu:keHne u B3auMoaeiicTBHeE TeJl.

MexaHnnueckoe JABWXKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUYKECHHE.
Cxopoctb. CpenHsii CKOPOCTh HpPH HEPABHOMEPHOM JABMXKEHUH. Pacuér mytu u
BPEMEHH JIBUKEHUS.

SIBneHne wHepuuu. 3aKOH HHEpUUU. B3auMopelcTBHe TeNn Kak IpPUYMHA
W3MEHEHUs CKOPOCTH JIBMKEHHS Tesl. Macca Kak Mepa MHEPTHOCTH Tena. [InoTHoCcTh
BemlecTBa. CBs3b NIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €AMHULIE 00bEMA BEILIECTBA.

Cuita Kak XxapakTepuCcTUKa B3auMoaeicTBus Ten. Cuina ynpyrocTtu U 3akoH ['yka.
N3Mmepenne cuiibl ¢ TOMOUIBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS U CHIIA TSAKECTH.
Cuna TsbxkectT Ha Jpyrux IiaHerax. Bec tena. HeBecomocth. CroxeHue cui,
HaIpaBJICHHBIX MO OJHOM npsMoil. PaBHonelicTByomas cui. Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE MOKOsS. TpeHne B MPUPOJE U TEXHUKE.

Jemoncmpayuu.
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Habmronenne MexaHn4ecKoro JBMKEHUS Tea.

N3Mmepenne cKopocTy IPSMOJIUHENHOIO ABUKECHUSA.
HaGmronenuve siBneHUs] UHEPLIUH.

HaGmronenre u3smMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEN.
CpaBHeHHE Macc 110 B3aMMOJEUCTBHUIO TEIL.

CrnioxeHue cuJl, HallpaBJIEHHBIX 110 OJJHOM MPSMOM.

Jlabopamopnule padomot u onvimot.

OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBIDKEHMs (IIapuka B SKUIAKOCTH,
MOJEJIH JIEKTPUUECKOTO aBTOMOOUJISL U TaK Jajee).

Onpenenenue cpeaHell CKOPOCTU CKOJIBKEHHS Opycka WM IIapuka Io
HAKJIOHHOM TIOCKOCTH.

OrnpeieneHue MIOTHOCTH TBEPIOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbkeHus (aedopmaiuu)
PY>KUHBI OT IPUJIOKEHHON CUJIBI.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJBKEHUS OT Beca
TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. JlaBineHue TBEPABIX TeJl, KUAKOCTell U ra3oB.

,HaBJICHI/Ie. CniocoOsbl YMCHBIICHUA W YBCIIMYCHUA TaBJICHUI. I[aBJIeHI/Ie rasa.

3aBUCUMOCTh JIaBJICHUS Traza oT o0BEMa, TtemmepaTypbl. llepemaua naBieHUs
TBEPABIMU TEJIaMHU, JKUIKOCTAMU W Tazamu. 3akoH I[lackams. ITHeBMartmdeckue
MaIllMHbI. 3aBUCUMOCTh JIaBJICHUS KUIAKOCTH OT TIIyOuHBL. [mapocratuueckuii
napagokc. Coobmiaromiyecst CoOcynl. [ napaBindeckrue MeXaHU3MBbl.

Atmocdepa 3emumm u atmocdepHoe naBieHue. [IpuuMHBI CyIECTBOBAHUS

Bo3aymHON o06omoukn 3emun. Onweir Toppuuermm. HM3mepenue artmocdepHOTo
JaBiIeHUs. 3aBUCUMOCTb aTMOC(HEpPHOTO JaBJICHHUS OT BBICOTHI HAJl YPOBHEM MOpSI.
[TpuGops! 115 U3MEepeHus: aTMOC(EPHOTO TaBJICHHUS.

JlelicTBHME XKUIKOCTHM M ra3a Ha NOTPYKEHHOE B HHMX Teno. BeiTankuBaromias

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomiaBanue.

JHemoncmpayuu.
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3aBUCHUMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYPHI.
[lepenaya naBiaeHUs )KUJIKOCTHIO U TA30M.
Coobmaronyecst COCYIbI.

['mnpaBanyueckuit mpecc.

[IposiBnenue neicTBust aTMOCPEPHOTO AaBICHUS.



6. 3aBUCHMOCTb BBITAJKHUBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHON YacTH Tella U
IJIOTHOCTH JKUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BHITECHEHHOU KUIKOCTH.

8. YcioBHe IuiaBaHHWs TEN: IUIABAHWE WM MOTPYKEHUE TEI B 3aBUCHUMOCTH OT
COOTHOILIEHUS IUIOTHOCTEU TEJIa U JKUIKOCTH.

Jlabopamopnuie padomut u onvimoi.

1. UccnenoBanue 3aBUCMMOCTH Beca Teda B BOJAE OT 00OBbEMa MOrpYXKEHHOH B
JKUJIKOCTh YacTH TeJIa.

2. OnpeneneHne BHITAIKUBAIOIIEH CUIIbL, AEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CHUJIIbI, ACHCTBYIOUIECH Ha TEJIO B
JKHJIKOCTH, OT MacCCHhI TeJIa.

4. OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHJIBI,
JEUCTBYIONIEH Ha TEJO B KUAKOCTH, OT 00BEMA MOTPYKEHHOW B JKHJIKOCTH
YaCTH TeJla U OT INTIOTHOCTH JKUIKOCTH.

5. KoHCcTpyHpoBaHUE apeoMeTpa UM KOHCTPYUPOBAHUE JIOJIKU U ONIPEJECTICHHE €&
Irpy30I101bEMHOCTH.

Pasnen S. PaGora 1 MOIIHOCTH. DHEPrusi.
Mexannueckast pabota. MOIIIHOCTS.

[IpocTbie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBumiio
paBHOBecus phruara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJI0Ky. «30J10TOe
npaBuio» mMexanuku. KITJ[ mpocteix Mexanm3MoB. [IpocThie MEXaHU3MBI B OBITY H
TEXHUKE.

Mexannueckass sHeprus. KuHeTmyeckas MW NOTEHUUANbHAs  DHEPIUsl.
[IpeBpalieHne OAHOTO BUJAa MEXAaHUUYECKON 3HEPruu B APYroil. 3aKOH COXpaHEHUs
SHEPIUH B MEXaHUKE.

JHemoncmpayuu.
1. IIpumMepsl POCTBHIX MEXAHU3MOB.
Jlabopamopnuie pabomut u onvimet.

1. Onpenenenue paOOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue yCciIOBUM PaBHOBECHS pblUara.

3. Wsmepenue KIIJl HaKIOHHOM MJIOCKOCTH.



4. V3yueHue 3aKOHA COXPAHEHUSI MEXaHHUYECKON YHEPTHH.

8 KJIACC
Pa3znen 6. TemioBbie AIBJICHUS.

OCHOBHEIC ITOJIOKCHU A MOHeKyHHpHO-KHHCTquCKOﬁ TCOPHUH CTpOCHUA
BCIICCTBA. Macca u pasMEpbl ATOMOB W MOJICKYII. OHBITBI, MOATBCPKAAOITUC
OCHOBHBIC ITOJOKCHUA MOJICKyJIHpHOKHHeTH‘{eCKOﬁ TCOPUMN.

Mopnenun TBEPIOro, MKUAKOTO UM Tra3000pa3HOrO COCTOSIHMM  BelIecTBa.
Kpucrammuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB ra3oB, >KHIKOCTEH W
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO-KMHETUYECKON TEOpHH.
CmaunBaHuE U KallWJUISIPHBIE SIBJIEHU. TEmIoBoe pacCIMpPEHUE U CKATHUE.

Temneparypa. CBsi3b TEeMIIEpaTyphl CO CKOPOCTHIO TEIIOBOTO JBUKEHUS YACTHII.
Buytpennss sneprusi. CiocoObl U3BMEHEHHS BHYTPEHHEW YHEpruu: Terionepeaadya u
coBepiieHne paboThl. Buael Termsonepenayu: TEIIONPOBOAHOCTb, KOHBEKIIUSA,
U3Ty4eHue.

KonnuecTBo TemiaoThl. YAelbHass TEIIOEMKOCTh BellecTBa. TemIooOMeH H
TEIIJIOBOE paBHOBECHE. YpaBHEHHUE TeIuioBoro Oananca. [InmaBneHue u oTBepaAcBaHKE
KPUCTAJUTMYCCKUX BEIIECTB. Y eibHas TerioTa IiaBieHus. [lapooOpa3oBanue u
koHneHcanus. Mcmapenwe. Kunenue. VYaenpHas Termiora mapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATypPhl KUIICHUS OT aTMOC(EPHOTO TaBICHUS.

BrnaxHocTs Bo3myxa.
DHeprus TOIIMBa. Y elbHas TEIJIOTa CrOpaHus.

[Ipunuunsl pabotsl TemnoBbix nsurateneil KIIJ[ TtemmoBoro aBurartens.
TeroBble IBUTaTENN U 3aLATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAIIEHUS SHEPTUHU B TEIIOBBIX IIPOIIECcCaXx.

Jemoncmpavuu.
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HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Ha6monenune nuddysun.

Habmionenne siBieHni cMauMBaHUs U KallUJUIAPHBIX SIBICHUN.

HaGmroneHue TermioBoro paciiupeHus Tel.

V3MeHnenue naBieHHs] ra3a Npud H3MEHEHHH OOBEMAa M HArpeBaHUM WM
OXJIQXKICHHH.

[IpaBuna u3MepeHus TeMIepaTyphl.

Bunebr reronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PAOOTHI.

. HarpeBanue nipu coBepiiieHr# padOThl BHEITHUMH CHIIAMHU.

10 CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
11.HabGaronenue KumneHus..

12.HabiroaeHue mocTosTHCTBA TEMIIEpaTyphl MPH TIJIaBICHUU.
13.Mojenu TeI0BBIX ABUTATEIICH.

[Em—

hd

9.

Jlabopamopnuwie padomut u onvimot.

OMnbITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OMBITHI 110 HAOJIIOICHUIO TEMJIOBOTO PACIIUPEHHUS Ta30B, KUJIKOCTEH U TBEPIABIX
TE.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAXKICHUS.

[IpoBepka THMoTe3bl JTUHEHHON 3aBUCHUMOCTH JJIMHBI CTOJIOWKA YXUIKOCTH B
TEPMOMETPUYECKON TPyOKe OT TeMIepaTyphl.

HaGmonenne wW3MeHEHUs BHYTPEHHEH DHEpPrHMM Tella B pe3ysbTaTe
TEIIoTepe1aud U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBICHUS TETUIOOOMEHA IIPU CMEIIMBAHUK XOJIOJAHOM U Topsuei
BOJIBI.

OrnpeneneHne KOau4ecTBa TEIIOTHI, MTOJIYYEHHOT'O BOJION MpPH TEIIO0OMEHE C
HarpeThiM METAIUINYECKUM LIUITAHAPOM.

10.Onpenenenue yeabHON TEMIIOEMKOCTH BEILIECTBA.
11.HccnenoBanue npouecca NHCIapeHus..
12.0npeneneHne OTHOCUTENILHOM BIAXKHOCTH BO3/yXa.
13.0Onpenenenue yeabHON TEIIOTHI MJIABICHUS JIbJA.

Paznen 7. JnexkTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauusi Ten. J[Ba poaa d3IeKTpUYECKUX 3apsAlioB. B3aumopelicTBue

3apsKeHHBIX Ted. 3akoH KyloHa (3aBUCHMOCTh CHJIBI B3AUMOJACHCTBHUS 3apSAKEHHBIX
TE€J OT BEJIMUMHBI 3aPSII0B U PACCTOSHUS MEK/y T€JIaMM ).



Onekrpuueckoe mnosie. Hanpsk€HHOCTE dnekrpuyeckoro mnoid.  IIpuHiun
CYNEpIO3ULIUHU IEKTPUUECKUX MO (Ha KAYECTBEHHOM YPOBHE).

Hocurenu 53JIeKTpUYECKUX 3apsANOB. OJIEMEHTApPHBIM JJIEKTPUYECKHNA 3apsii.
Crpoenue atoma. IIpOBOTHUKM M AUAIIEKTPUKHA. 3aKOH COXPAHECHUS JIEKTPUUECKOIO
3apsa.

OJIEKTPUYECKU TOK. YCIOBUSL CYIIECTBOBAHMSI JJIEKTPUUYECKOTO TOKA.
HUctouynukn mOCTOSSHHOTO TOKa. JIeHWCTBUSL SIEKTPUUECKOTO ToKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KHUJIKOCTAX U razax.

Onextpuyeckas nemnb. Cuiia Toka. DIeKTpuueckoe HanpsbkeHue. ConpoTUBIEHHUE
IPOBOJIHUKA. Y I€JIbHOE CONPOTUBJIEHHUE BellecTBa. 3akoH Oma Juisl yyacTKa LIEIu.
[TocnenoBarenbHOE U MApANIEIBHOE COEAMHEHUE TPOBOIHUKOB.

PaGora u MOIIHOCTH 3JIEKTpUYeCcKoro Toka. 3akoH Jlxoyns—JleHua.
DNeKTpUYecKue LEeNnu U MOTPEeOUTENH IIIEKTpUUecKo sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTositHHbIE MarHUTH. B3anMojelicTBHE MOCTOSHHBIX MarHuTOB. MarHuTHOE
noJjie. MaraHuTHoe nosie 3eMJId U ero 3HaYeHue s Ku3Hu Ha 3emute. OnbIT DpcTeaa.
MarauTHoe 1moJjie 3JIeKTpUUecKoro Toka. [IpumeHeHue 3eKTpOMariuToB B TEXHUKE.
JleificTBUE MarHUTHOTO TOJISI HA POBOJIHUK C TOKOM. DJIEKTPOIBUTATENH TOCTOSTHHOTO
Toka. Mcronp3oBaHUWE DIIEKTPOABUTATENIC B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOPTE.

Onbitet @apanes. SBneHue snekTpoMarHuTHOW uHAYKUMU. [IpaBuiio Jlenua.
OnexrporenepaTop. CriocoObl MOTyUEHUS SICKTPUIECKON SHEPTUH. DIIEKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpU3alus Te.

JIBa pojia 3JIEKTPUUYECKUX 3apsiI0B U B3aUMOJEHUCTBUE 3apSHKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DJIeKTpOCTaTUUECKAs UHIYKITHA.

3aKOH COXpaHEHUS ICKTPUUECKUX 3apsII0B.
[TpoBOHUKH U AURIEKTPUKH.

MoenupoBaHue CUJIOBBIX JIUHUM AJEKTPUIECKOTO TTOJIS.
HcTouyHrKM OCTOSTHHOTO TOKA.

. JIeCTBHS AIEKTPUYECKOTO TOKA.

10 DIIEKTPUUECKUM TOK B JKMIKOCTH.

11.T"a30Bbli pa3psia.
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12.1I3Mepenne cuibl TOKa aMIIEpMETPOM.

13.13Mepenne 3JIEeKTPUIECKOI0 HANPSKEHUS BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH CONPOTUBIICHU.

15.B3aumoaencTBrE NOCTOSHHBIX MATHUTOB.
16.MoaenrpoBaHue HEBO3MOXKHOCTH pa3/ieNICHHUs MOJIIOCOB MarHuTa.
17.MonenrpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.
18.0mbIT IpcTena.

19.MarauTtHoO€ noJie Toka. JIEKTPOMAarHur.

20./leiicTBME MATHUTHOTO TOJII HA MPOBOJHUK C TOKOM.
21.2nekTpoaBUraTellb MOCTOSSHHOTO TOKA.

22.UccnenoBaHue sIBJICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.
23.0nbiThl Dapajes.

24.3aBUCUMOCTh HalpaBJICHUA  HWHAYKOUOHHOI'O TOKa  OT yCHOBHﬁ €ro

BO3HUKHOBEHHUS.
25.27eKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1. OnpITBI I10 Ha6JIIOJI€HI/IIO QJICKTpU3allnn TCJI PIHJIyKIIPIeﬁ Hu IIpu

COTNIPUKOCHOBEHHH.
UccnenoBanne JNEUCTBUSA  DIEKTPUYECKOTO TOJS HAa  MPOBOJHUKHU
JTUDIIEKTPUKH.

COopka u npoBepKka paboThI AJIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
W3mepeHue u peryiupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKa, HUAYIIETO Yepe3 PE3UCTop,
COTPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

N
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7. OnpIThl, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTbH 3JIEKTPUYECKOTO COMPOTUBIICHUS

IMPOBOAHKUKA OT €TI0 JJIMHBI, INIOITAAN ITOIICPCUHOIO CCUCHUA N MaTCpuUalia.

8. IlpoBepka mpaBuia CIOXKEHHUS HANpsLDKEHUM TP MOCIEI0BaTEIbHOM

COEIMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia [JJs CWIbl TOKa MpPU MNapaJJIEIbHOM COEIUHEHUU

PE3UCTOPOB.
10.0Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UCTop.
11.Onpenenenre MOIMIHOCTH 3JIEKTPUUECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOPE.

12.UccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, MAYIIETO 4Yepe3 JIaMIIOYKYy, OT

HaIpsHKEHUS HA HEW.
13.0Onpenenenue KIIJ[ narpesarens.
14.UccinenoBanne MariuTHOT'O B3aUMOJIENCTBUSA MOCTOSHHBEIX MAarHUTOB.

15.H3y‘-IGHI/Ie MAaravuTHOrO IOJisI IIOCTOAHHBIX MAIHUTOB IIPpU HX 06T,CI[HH6HI/II/I "

pa3aeiICHUH.
16.VccnenoBanue AEHCTBUS SJEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17.0nBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEUCTBUS KATYIIKH C
TOKOM M MAarHUTa OT CUJIbI TOKA M HAIIPABJICHMS TOKA B KaTYIIKE.

18.13yuenue neicTBUsl MarHUTHOTO TOJIS HAa IPOBOJAHUK C TOKOM.

19.KonctpynpoBaHnue 1 u3ydeHue paboThl 31€KTPOJBUTATENS.

20.1U3mepenne KIIJ[ anekTpoaBUratenbHON YCTaHOBKHU.

21.00bITBI  TI0  HWCCIECAOBAaHUIO  SABJIEHUS  DJIEKTPOMArHUTHOW  HMHAYKIHM:
UCCIIEN0BAaHNE N3MEHEHNI 3HaUYCHUs U HAIIPABJIECHNS MHAYKIMOHHOTO TOKA.

9 KJIACC
Pa3nen 8. Mexannueckue siBJICHUA.

Mexannueckoe nBukeHue. MarepuanbHass Touka. (Cucrema  OTcuérta.
OTHOCUTENBPHOCTh MEXaHWYECKOrO JBWKEHHUsS. PaBHOMEpHOE MNPAMOJIUHENHOE
nBUKeHne. HepaBHOMepHOe MpsiMOJuHEHOe aBukeHue. CpeaHsis U MIHOBEHHas
CKOPOCTB TeJIa IIPU HEPABHOMEPHOM JIBUKEHHUU.

VYckopenne. PaBHOoyckopeHHOe TmpsiMoJiMHEWHOe nBkeHue. (CBoOomHOE
nageHue. OnwITel [anmes.

PaBHOMepHOE ABWkKEeHHE 10 OKpyxHocTH. [lepmox u uvacrtota oOparieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpocTpeEMHUTENTBHOE YCKOPEHHUE.

ITepBoiii 3akon HeroTona. Bropoit 3akoH Herorona. Tpernit 3akoH HprotoHa.
[TpuHUMI CyNEepIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cujla TPEHUSI CKOJBXKEHUS, CHIIa
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSDKECTM U 3aKOH BCEMHUPHOIO TATOTEHUA. YCKOpPEHUE CBOOOIHOTO
najgenus. J[Bmkenue miaHer Bokpyr Connpa. IlepBas kocMmudeckass CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecne MmatepuanbHOW TOYKH. AOCONIOTHO TBEpPAOE Tenmo. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaleHus. MOMEHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenwe umnynbca. MMmoynbc cuiibl. 3aKOH COXpaHEHUS
“MIyJibca. PeakTHBHOE IBUKEHHUE.



Mexanundeckas paboTa U MOIIHOCTh. PaboTa cuil TSKECTH, yIPYroCcTH, TPEHUS.
Cs3p sHeprun u pabotel. [loTeHnuManbHas »3HeEprust Tena, MOAHATOrO HaJ
IIOBEPXHOCTBIO 3eMiM. [loTeHIManbHass 3HEprus CkKarou NnpykuHbel. KnHetnueckas
sHeprus. TeopeMa O KMHETHYECKOM SHEPIrHH. 3aKOH COXPAHEHUS MEXaHUYECKOU
JHEPIUHU.

Jemoncmpayuu.

1. HabGmrogeHne MeXaHWYECKOro JBIDKCHHS Tela OTHOCUTEIBHO Pa3HbIX Tel
OTCcUéTa.

2. CpaBHeHME TMyT€M UM TPACKTOPUM JIBUKEHHS OJHOIO M TOrO0 K€ Teja
OTHOCHUTEJIBHO PAa3HbIX TEJ OTCUETA.

3. W3mepeHue CKOPOCTU U YCKOPEHUS TPSMOJIUHENHOTO IBUKEHMUSI.

4. HccrnenoBaHne NPU3HAKOB PABHOYCKOPEHHOTO JBUKCHUS.

5. HaGmronenue qBUKEHUS Teja 0 OKPYKHOCTH.

6. HaGmroneHne MexaHWYECKUX SIBJICHUH, MPOUCXOMSIIMX B CUCTEME OTCUETA

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHUU OTHOCHUTEIHHO
KaOuHeTa QU3HKH.

7. 3aBUCUMOCThH YCKOPEHMS TeJla OT MAaCChl T€Ja U JICUCTBYIOIIECH Ha HETO CUJIBI.

8. HabmroneHue paBeHCTBA CUJI IIPU B3aUMOJCHCTBUU TEIL.

9. M3meHeHue Beca Telia MPU YCKOPEHHOM JIBUKECHUMU.

10.Ilepenava ummnynbca Npyu B3aUMOJICUCTBUM TEI.

11.IIpeoGpa3zoBaHust SHEPTUU TIPU B3AaUMOICHCTBUH TEIl.

12.CoxpaHeHue UMIyJibCca MpU HEYPYTrOM B3aUMOJICUCTBUM.

13.CoxpaneHue UMITyJIbca MpU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

14.HaGmroneHne peakTUBHOT'O JIBHXKCHHUS.

15.CoxpaneHue MexaHU4eCKOW SHEPTUHU MPU CBOOOTHOM A ICHHUH.

16.CoxpaHeHue MEXaHUYECKOW SHEPTHM IPU JABWKCHUHU Tejla TOoJA JEHCTBHEM
PY>KUHBI.

Jlabopamophuie pabomot u onvimot.

1. KoHCTpynpoBaHHe TpakTa [JId pa3rOHa W JAIBHEWIIEr0 pPaBHOMEPHOTO
JIBUKCHUS IIAPUKA WA TEICKKH.

2. OnpeneneHue CpelHEH CKOPOCTH CKOJBKEHUS OpyCcKa WM ABMIKCHHSI IapuKa
110 HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue YyCKOPEHHS Teja TMPU PABHOYCKOPEHHOM JBMXKEHHUHM TIO
HAKJIOHHOM IIOCKOCTH.

4. HccnenoBaHue 3aBUCHUMOCTA IYTH OT BPEMEHM MPU PABHOYCKOPEHHOM
JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.



5. TlpoBepka rumoTessl: €clid MpU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauajabHOU
CKOPOCTH IMYTH OTHOCATCS KaK Psii HEYETHBIX YUCEI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT CHIIbI HOPMAJIBHOTO

JaBJICHUS.

Onpenenenue ko3 PUIIEHTa TPEHUS CKOJBKEHUS.

Onpenenenne KECTKOCTU NMPYKUHBI.

9. Omnpenenenuie pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM ABMKEHHH Tejla IO
TOPU30HTAILHOM ITOBEPXHOCTH.

10.Onpenenenue paboThl CUIIBI YIIPYTOCTH MPU MOABEME T'Py3a C UCTIOJIb30BAHUEM
HEMOJIBU)KHOT'O U MOJABMXKHOTO OJIOKOB.

11.M3yueHune 3aKk0Ha COXpPAHEHUSI SHEPTHUH.

o0

Pa3znen 9. MexannuecKkne KoJe0aHUSA U BOJHBI.

Konebarenbnoe nprkeHue. OCHOBHBbIE XapaKTEPUCTUKU KOJIEOAHMIA: MEepUon,
4acToTa, aMIUIUTyAa. MareMaTU4ecKUuid W TMpYKUHHbIA MasTHUKHU. l[IpeBpamienue
HHEPTUU MPH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxatomue Konebanus. Beinyxaennbie konebanus. Pezonanc. Mexannueckue
BOJTHBI. CBOMCTBA MEXaHUYECKUX BOJH. [IpomoibHbIe U monepeuHbie BOIHBI. J[rnHa
BOJIHBI M CKOPOCTh €€ pacrpocTpaHeHHs. MeXaHHMYeCKHUe BOJIHBI B TBEPAOM Telle,
celicMUYeCKHE BOJIHEI.

3Byk. ['poMkocTh 3Byka u BeicOTa TOHA. OTpaxkenue 3Byka. MHbpa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.

Ha6monenne konebanuii T MO ISMCTBUEM CHITBI TSDKECTH U CHITBI YITPYTOCTH.
Ha6monenue koebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmronenne BEIHYKICHHBIX KOJIeOAHUM U pe30HaHCa.

PacnipocTpaneHnue mpoaoJIbHBIX M OTIEPEYHBIX BOJIH (HA MOJICIIN).
Hab6mroeHre 3aBECUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHUN PE30HAHC.

AN

Jlabopamophuie pabomot u onvimot.

[E—

Omnpenenenne 4YacTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.
Omnpenenenne 4YacTOTHI U MEPUO/Ia KOJICOAHUHN PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH MEPHOIa KOJICOaHUH MOBEIIEHHOTO K HUTH I'py3a
OT JUIMHBI HUTH.

N



4. VccnenoBaHue 3aBUCHMOCTU MepuUoAa KoJieOaHUM MPYKUHHOTO MAasTHHUKA OT
Macchl rpysa.

5. TlpoBepka HE3aBUCUMOCTHU MEPHOJIa KOJeOaHU rpy3a, MOJIBEIICHHOTO K HUTH,
OT Macchl Ipy3a.

6. OmnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh MepuoAa KojeOaHUuN MpyKMHHOIO
MasiTHUKA OT MAacChl rpy3a 1 KECTKOCTU MPYKUHBI.

7. W3Mmepenue yckOpeHusi CBOOOIHOTO MaICHUS.

Paspaen 10. DiieKTpOMarHMTHOE 110JI€ ¥ YJIEKTPOMATHUTHbIE BOJIHBI.

DIEeKTPOMarHUuTHOE oJie. DJIEKTPOMArHUTHBIE BOJTHBI. CgoiicTBa
AJEKTPOMAarHuTHbHIX BOJH. Illkama »iaekTpoMarHUTHBIX BOJH. lcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas nmpupoja ceera. CKkopocTh cBeTa. BOJHOBBIE CBOIICTBA CBETA.
Jemoncmpayuu.

1. CpoiicTBa 3IEKTPOMarHUTHBIX BOJIH.
2. BoJHOBBIE CBOIICTBA CBETA.

Jlabopamopnuie padbomot u onvimeot.

1. 3ydeHne CBOWCTB O3JIEKTPOMAarHUTHBIX BOJH C IIOMOIIBI0 MOOWMIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJICHUS.

JlyueBast monenb cBeta. Mcrounnku cera. [IpssMonuHEHOE pacnpoOCTpaHEHUE
ceera. 3arMeHuss Conmnua u JlyHel. Otpaxkenuwe cera. Ilnockoe 3epkanio. 3akoH
OTpa)KE€HHUsI CBETA.

[Ipenomiienne cBera. 3akoH TmpenomiieHus cBeta. llomHoe BHyTpeHHEe
OTpakeHue cBeTa. VCrnoab30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX
CBETOBOJAX.

JIunza. Xon mydeit B mun3e. Ontuyeckas cucrema (poroanmapara, MUKPOCKOTIA U
Teneckona. a3 kak ontuyeckas cucreMa. bim3opyKkoCcTh U 1albHO30PKOCTb.

Paznoxxenne Oenoro cBeta B cnekTp. Omnbitel HpetoTona. CroxeHue
CIIEKTPaJIbHBIX I[BETOB. J(ncnepcus ceera.

Jemoncmpayuu.



[IpsAMonHEHHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHue cBera.

[Tony4yenue n300paxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
IIpenomnenue cBera.

OnrTryeckuil CBETOBO/I.

Xon ydelt B coOuparoiieit JnH3e.

XO0J Iy4er B pacCeUBAIOLLIEH JIMH3E.

[Tonyyenue nzo0paxeHni ¢ TOMOUIBIO JHH3.

. IlpuHuun geiictBus Goroannapara, MUKPOCKOIA U TEJIECKOMA.
10.Monenp rnaza.

11.Pa3noxenue 6e0oro cBera B CIEKTP.

12.TTomyyeHnue 6e10ro cBeTa NMpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

000N O LR W —

Jlabopamopnuie padbomot u onvimot.

1. UccnenoBanue 3aBUCUMOCTH yria OTPaKEHHsSI CBETOBOTO Jyya OT YIJia
najeHusl.

2. MByueHue xapakTepHUCTUK U300paXKeHUs MPeAMETa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCHMOCTH YIJIa MPEJIOMJICHUS CBETOBOTO Jiyda OT YIJia
naJieHus] Ha TPAHUIE «BO3J1YX—CTEKIIO».

4. TlonyueHune N300pakeHUM C MOMOIIBIO COOUPAIOUIEH JIMH3BI.

Onpenenenue (GOKYCHOTO PACCTOSHUS W ONTHUYECKOM CHIIBI COOHparolien

JVH3BI.

OnBITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIIEKT.

7. OnbITBI MO BOCHPHUSATHIO IIBETa MNPEIMETOB MNpPH HMX HAOIIOJEHUU Yepes
[[BETOBBIE (PUIIBTPHI.

hd
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Pasznen 12. KBaHTOBBIE ABJICHUA.

Omnwitel Pezepdopna u mnmanerapHas momens atoma. Mopenb aTtoma bopa.
Hcnyckanue u nornoiieHue ceera atoMmoM. KBaHTel. JInHEHYaThie CIIEKTPHI.

PannoakTuBHOCTE. Anbha, 6eTa- 1 raMma-u3nydeHus. CTpOCHHE aTOMHOTO Spa.
Hyxnonnass mopzens atomHoro sapa. M3ortombel. PaguoakTwBHBIE TIpeBpalleHUs.
[Tepuon nomypacnajga aTOMHBIX SIAEP.

SnepHble peakuu. 3aKOHbl COXPAHEHHMs 3apsAJIOBOIO W MacCOBOrO YHUCET.
DHeprus cBsi3U aTOMHBIX sijiep. CBsi3b Macchl ¥ 3Hepruu. Peakunu cuHTe3a U JeIeHUs
sanep. Ucrounuku sueprun ColiHIIa U 3BE3].

SAnepHass sHepretuka. JIeMCTBUS paJWOAKTUBHBIX W3JIYYEHUM HA IKUBBIC
OpraHu3MBl.



Jemoncmpayuu.

CnexTpel U31y4EeHUS U MOTJIOLIEHNUS.

CnexTpsl pa3nuYHbIX Ta30B.

Cnektp Bogopoaa.

HaGmonenue TpexoB B kamepe BuiibcoHa.

PaboTta cuérurka HOHU3UPYIOMIHUX U3TYUESHHM.

Perucrpanus nznydyeHuss IpupoOIHBIX MUHEPAJIOB U IIPOTYKTOB.

R N

Jlabopamopnule padomut u onvimot.

1. HaGmroeHue CIUTONIHBIX M TIMHEHYATHIX CIIEKTPOB M3ITYYCHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE YHEPTUHU YaCTHIIBI 0 TOPMO3ZHOMY MYTH (I10
dotorpadusm).

3. M3mepeHue paguoakTUBHOTO (hOHA.

IHoBTOpHUTEIBLHO-0000 1AM MOXYJIb.

[ToBTOpHUTENHEHO-0000IIAIONUI MOAYITH MPEIHA3HAYCH ISl CUCTEMATHU3AIUU |
00001IIeHHS TPEAMETHOTO COACPKAHMS U OIBITA ICITEIILHOCTH, PUOOPETEHHOTO MPH
MU3YYCHHH BCEro Kypca (HM3WKH, a TakkKe i IOATOTOBKM K OCHOBHOMY
rOCyJlapCTBEHHOMY JK3aMeHy M0 (HU3MKe il OOydYarolIMXCs, BBIOPABIIMX ATOT
y4eOHBIN MpeaMeT.

[Ipy u3yyeHMM JAHHOTO MOIYJS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BU b
NESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOecreunBaeTcsl OCTHKEHHE IMPEIMETHBIX MU
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  oOydeHus,  GopMHpyeTcs
€CTECTBCHHOHAy4YHasl TPAMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIEAOBAaHUS
SABJIICHUNM TPUPOJBI M TEXHHUKH, OBJIAJICHUE YMEHHUSMHU OOBSICHATH (U3HUECKHE
SIBJICHUSI, IPUMEHSIS TIOJIyYECHHbBIEC 3HAHUS, PELIATh 3a1a41, B TOM YHCJIE KAYECTBEHHBIE
Y DKCIIEpPUMEHTAJIbHBIE.

[IprHIMIIHANBHO ESTEIPHOCTHBIM XapaKTep IaHHOTO pas3lelia peaausyeTcs 3a
CYET TOro, 4TO OOYYAIOLIHECs BBIOIHSIIOT 33JJaHUs, B KOTOPBIX UM IIPeAJIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHUH PacllO3HABATh M HAYYHO OOBSCHATH (pr3ndeckue
SIBJIEHUS B OKPY KAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;

HCIIOJIB30BATh HAYYHBIC MCTOAbI HCCJICIAOBAHMA (1)I/IBI/ILIeCKI/IX ﬂBHCHHﬁ, B TOM
YUCJIC OJIA IIPOBCPKU THITOTE3 U MMOJYUCHUSA TCOPCTHICCKHUX BBIBOJOB,

00BSACHATH Hay4HBbIC OCHOBEI HanOoJIee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HalIpuUMECP, HNPAKTHYCCKOI'O0 HMCIIOJIb30BaHUA PA3INMYHBIX HMCTOYHHUKOB



SHEPruM Ha OCHOBE 3aKOHA IPEBPAIICHHUS M COXPAHEHUS BCEX HM3BECTHBIX BHJIOB
SHEPrUu.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA HIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue pu3MKu Ha ypOBHE OCHOBHOI'O OOIETr0 0Opa30BaHUs HAMPABIECHO HA
JIOCTH)KCHHUE JIMYHOCTHBIX, METANpEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTATOB.

B pesynbrare uzydeHus GU3MKH HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUS Y
oOyyaroierocst 0yayT cpopMHUpOBaHbI CJICAYIONINE TUIYHOCTHBIC PE3YJIHTAThI B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBICHUE MHTEpeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKol HAyKH;

— IIECHHOCTHOE OTHOIIICHUE K JIOCTHKCHUSIM POCCUNUCKUX YUEHBIX-(HU3UKOB;

2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJEM, CBA3AHHBIX C TMPAKTUYECKUM TPUMEHEHUEM JOCTHUKEHUM
buzuky;

— OCO3HAHHUE BAXKHOCTU MOPAIbHO-3THYECKUX IPUHIIUIIOB B AEATEIbHOCTH YUEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPUSITHE O3CTETUYECKUX KauyecTB (u3myeckoil Hayku: e€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HaHUE IEHHOCTH (U3MUYECKOW HAYKM KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAXKHEUIIIEH COCTABIISIIOIIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOM JIOOO3HATENBHOCTH, WHTEpeca K HCCIEAOBATEIbCKON
NEeATENbHOCTH;

5) popmupoBanusi KyJbTYPbI 3/I0POBbSI M IMOLMOHAIBHOT0 0JIATONOJIYYHSI:

— OCO3HaHWE IIEHHOCTH  Oe30macHoro o0pa3a JKU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH MPaBUII 0€30MaCHOTO MOBEJCHUS HA TPAHCIIOPTE,
Ha JIOpOTax, ¢ SJIEKTPUUYECCKUM U TETNIOBBIM 000PY0OBAaHUEM B JJOMAIITHUX yCIOBUSX;
— c(hopMUPOBAHHOCTh HaBbIKa peIIeKCUH, MPU3HAHKE CBOETO IMpaBa Ha OIIMOKY U
TAKOr0 K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS S

— aKTUBHOE y4YacTHE€ B PpEIICHUM MPaKTHUECKUX 3aJady (B paMKaxX CEMbH,
o0pa3oBaTeIbHOM OpraHU3aIMK, TOpPOJAa, Kpas) TEXHOJOTHYECKOW W COIHMAIbHOMN
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHUIA;

— WHTEPEC K MPAKTHIECKOMY U3yUEHHUIO MPOodeCcChid, CBI3aHHBIX C (U3HKOM;

7) 3K0JOrn4eCKOro BOCIIMTAHMS :



— OpUEHTalUsa Ha IpUMeHeHHe (PU3MUECKUX 3HAHUU NI pelIeHHs 3ajad B o0yiactu
OKpYXalollel Cpenbl, IUIAHUPOBAaHUS TOCTYIIKOB M OLEHKH HX BO3MOXXHBIX
MOCJIEICTBUM ISl OKPY>KAIOUIEH Cpeibl;

— OCO3HaHUE TT00ATBHOTO XapaKTepa HKOJIOrMUYECKUX MPoOIeM U MyTel UX pelieHus;
8) apanTanum K U3MEHSIIOIIMMCS YCJIOBUAM COUMAJIBLHOM U MPUPOJIHOM CPe/bl:

— MOTPEeOHOCTh BO B3aMMOJCHCTBUU MPU BBHINOJHEHUU MCCIEIOBAHUN U MPOEKTOB
(u3nuecKoi HaNpaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHUX;

— MOBBILIEHNE YPOBHS CBOE€HM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IESITEIbHOCTH;
— OTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4Hciie (POPMYITUPOBATh UJIEH,
MOHSATHS, TUIIOTE3bI O (PUINYECKUX OOBEKTAX U SBICHUSX;

— Oco3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHMW M KOMIIETEHTHOCTEW B 00JsacTu
buzuky;

— IJIAaHUPOBAHKE CBOETO Pa3BUTHS B MIPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUN;

— CTPEMJICHHE aHAJU3UPOBaTh M BBISBIATH B3aMMOCBS3U MPUPOIBI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIIOJIBb30BAHUEM (DU3UUECKUX 3HAHUI;

— OIICHKA CBOMX JEHCTBUN C y4ETOM BIMSHHUS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX
rJI00QJIBHBIX MOCIEICTBHM.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbpTaTe ocBOEHUs IporpaMMBbI o (PH3MKE Ha ypPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss 'y oOydaromerocss Oyayr  chOpMUPOBAHBI MeTamnpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE TIO03HABATEIbHBIC YHUBEpCAIbHbIC YUeOHBIC JEUCTBUS,
KOMMYHUKATHBHBIE  yYHHBEpPCAJIbHBIC  y4eOHBIE  JCWCTBHS,  PETYJIATHBHbBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

Ba3oBble JJornuecKue 1eicTBUA:

BBISIBIISITh U XapaKTePU30BaTh CYIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUH);
YCTaHABIMBATh CYIIECTBEHHBIN MIPU3HAK KJIacCU(UKAITNN, OCHOBAHHMS JUIsI 0000IICHUS
Y CpaBHEHHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTHBOPEYHS B pACCMAaTPUBAEMBIX (paKTax, JTaHHBIX U
HAOJTIOICHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SBICHUSIM;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBS3M MPH W3YYCHUHM (U3UYECKUX SBICHUN U
MPOLECCOB, JIEJIATh BBIBOABI C HCHOJIB30BAHUEM JEIYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKJIFOUCHUM, BEIIBUTATH TUTIOTE3HI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYHH;



CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelieHuss y4yeOHoW (U3MUecKol 3amauu
(cpaBHEHHE HECKOJBKMX BApHAHTOB PELIEHUs, BBIOOp HambOOJee MOAXOMASILEro ¢
Y4ETOM CaMOCTOSATENBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebCKue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCH KaK UCCIICI0BATEILCKUNA HHCTPYMEHT MMO3HAHUS,

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIbBIT, HECJIOXKHBIN
bu3UYeCcCKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCCie0BaHuE (PU3NYECKOTO SIBJICHUS,
OIICHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HHGOPMAIINIO, TIOJYYCHHYIO B XOJI€
UCCJICJIOBAHUS WIN DKCIIEPUMEHTA;

CaMOCTOSITEIbHO  (OPMYJIHPOBAaTH OOOOIIEHUSI UM BBIBOABI IO pe3yjbTaTam
NPOBEIEHHOTO HAOJIIOICHUS], ONIBITA, UCCIIEA0BAHMUS;

IPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MPEIOJIOKEHUS 00 UX Pa3BUTHHU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMCHSTh Pa3IndHbIC METOJbI, HHCTPYMEHTBI M 3aIllpOChl MPHU IOUCKE W OTOOpE
UHGOPMAIIMK WY JaHHBIX C YYETOM MPEUTOKEHHON yueOHOU (DU3UYECKOM 3a1auH;
aHAJM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMAIIHIO Pa3TUIHBIX
BUIOB U ()OPM TIPEJICTABIICHUS;

CaMOCTOSITETTFHO BBIOMPATH ONTUMATBHYIO (HOpMYy TPEICTaBICHHUS HHPOPMAIUU U
WITIOCTPUPOBATh pelIacMble 3a/ladll HECIOXKHBIMH CXEMaMH, JuarpamMmMmamu, WHON
rpaduKoi U X KOMOWHAITUSIMH.

KommyHuKaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eificTBUS:

B X0jJic OOCYXIeHHs ydeOHOro marepuaia, pe3yabTaToB JIa0OpaTOpHBIX PaboT u
IIPOEKTOB 33/1aBaTh BOMPOCHI 10 CYIIECTBY OOCYKIa€MOI TeMbI U BHICKA3bIBATh UJICH,
HAIIEJICHHBIC HA PEIICHUE 3a/1a4u U ToJIIep)KaHre O1aro)kenaTeIbHOCTH OOIICHNUS;
COTOCTAaBJSITh CBOU CYXKACHHS C CYXKICHUSAMH JPYTUX YYaCTHUKOB JHMAJIOTa,
O0OHapy>KHBATh PA3IMYUE U CXOACTBO MO3UIIHIA;

BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

nyOMUYHO  TMPEACTABIATh  PE3yJNbTAaThl  BHIIIOJHEHHOTO  (DU3UYECKOTO  OTMbITA
(aKCrIepuMeHTa, UCCIEA0BaHUs, IPOEKTA);

MOHUMATh W HCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHON W MHIWBUYAIbHOU pabOTHI
MIPY pEIICHUU KOHKPETHOW (pU3NIECKON MPOOIEMBI;

MPUHUMATh LEJIU COBMECTHOM JEATEeIbHOCTH, OPraHU30BBIBATH JEUCTBUSL MO €€
JOCTIKEHHUIO: PACTIPEIEATh POIU, 00CYX IaTh MPOIIECCHl U PE3yIbTaThl COBMECTHON
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

BBIMIOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KaYeCTBEHHOTO PE3yjbTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JAEHUCTBUS C APYTUMU YiI€HAMU KOMaH/IbI;



OLICHMBAaTh KAayeCTBO CBOEro BKJIaJa B OOWIMHA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTEIBLHO CPOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJECHCTBUS.

PeryasiTuBHBIEe YHUBEpPCAJIbHbIE y4eOHbIe 1eHCTBHU A
Camoopranusanus:

BBISIBJISITH POOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUAX, TPEOYIOMMX IJIs1 pEeIIeHUs
($u3nUeCcKUX 3HAHUIA;

OPUEHTUPOBATHCS B PA3IMUYHBIX MOJXO0JAaX MPUHATUSA PELICHUN (MHIWBUIYAIbHOE,
OPUHSTHE pElIeHUs B TPyNIe, NPUHATHE PElICHUI TpyNmnomn);

CaMOCTOSITEJIbHO COCTAaBJSITh AJITOPUTM pelieHus (U3MYECKOW 3aJaud WM IJIaHa
UCCJIEIOBAaHUS C YYETOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBATh MpesiaraeMble BApUAHTBI PEILICHUN;

JieNaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJICKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH M MpeJiaraTh IlaH €€ U3MEHEHNUS;

OOBSCHATh TPUYHMHBI JOCTHKEHHUSI (HEAOCTHUKEHUS) PpEe3yJbTaTOB JESITEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B I€SITEILHOCTD (B TOM YKCJIE B XOJ] BHIMOJHEHUS (PU3NIECKOTO
UCCJICIOBAHUSA WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBIIUXCS
CUTYallUii, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIopa WM IUCKYCCUM Ha HAYYHYIO
TEMY, IOHUMAaTh MOTHBbBI, HAMEPEHUS U JIOTUKY JIPYTOro;

npu3HaBaTh CBOE NPaBO Ha OMMOKY MpU peuieHuu (PU3MdYecKkux 3amad Wikl B
YTBEPIKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIOTO.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenusi B 7 KJj1acce mpeMETHBIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TOHATHS: (HU3MYeCKHWe ¢ XUMUYECKHUE SIBJICHHS, HAOIIOICHHE,
HKCIIEPUMEHT, MOJIEIb, TUTIOTE3a, CIUHUIIBI (PU3MYECKUX BEIIMYWH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSIHHSI BemiecTBa (TBEpIOE, )KHUIKOE, Ta3000pa3HOe), MEXaHNIECKOe
IBUKEHUE  (paBHOMEpPHOE, HEPABHOMEPHOE, TNPSIMOJIUHEHHOE), TpPaeKTOpHS,
paBHOJACHUCTBYIOMIAs cwia, naedopmarus (ymnpyras, IJIacCTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbL;

pasnu4arh sipneHus (qudysus, TermIoBoe ABMKCHIE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHUE, HEPABHOMEPHOE JBWKCHHE, MHEPIIHSI, B3aUMOJICHCTBUE TEJ, pABHOBECHE



TBEPABIX TEI C 3aKPEIUVIEHHOW OChIO BpAIlCHUsA, Iepenadya JaBJICHUS TBEPIABIMU
TENaMH, JKUAKOCTSIMM M Tra3aMmM, aTrMoc(pepHOe [aBlieHHWE, I[UIABAaHHUE Tell,
MIPEBPALLEHNUS MEXaHUYECKON SHEPTUN) 110 OMHCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE ONBITOB, JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3UYECKUX SIBICHUI B OKPY>KaIOILIEM MUDE, B
TOM 4YHclie (PU3NYECKUE SIBICHHS B MPUPOJIE: MPUMEPHI JBMXKEHHS C Pa3IuYHBIMU
CKOpPOCTAMU B XMBOM M HEXUBOU IIPUPOAE, NECUCTBUE CUIIBI TPEHUS B IPUPOAC U
TEXHHUKE, BIUSHUE aTMOC(EpHOTO NaBIEHUS HA >KMBOW OpPraHM3M, IJIaBaHUE phIO,
phIYarv B TeJie YeJIOBEKa, MPU 3TOM MEPEBOAUTh MPAKTUUYECKYIO 3a/1a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (DU3NUECKUX SIBJICHU;

ONKCHIBATh U3YUEHHBIE CBOMCTBA TeJl U PU3NUYECKUE SBICHUS, UCTIONb3YA (hU3NUECKUE
BEJIMYUHBI (Macca, 00BbEM, IJIOTHOCTH BEILECTBA, BPEMs, MyTh, CKOPOCTb, CPEAHSISA
CKOpOCTb, CHJIa YIPYrOCTH, CHJIa TSDKECTH, BEC Tella, CHUjla TPEHUSs, JaBJICHUE
(TBEpIOro Tena, XKUAKOCTH, ra3za), BHITAJKUBAIOLIAs CHUJIA, MEXaHM4YecKas pabora,
MOIIIHOCTb, IUIEYO CHJIBI, MOMEHT CHWJIbl, KO3(Q(UIHUEHT IMOJIE3HOr0 JAeHCTBUS
MEXaHM3MOB, KUHETUYECKAsl U MOTEHIIMANbHASL SHEPTHs), IPU OMHCAHUM TPABUIBHO
TPAKTOBaTh (PU3UYECKUIM CMBICI HCIHOJb3yeMbIX BEJIWYUH, HUX OOO3HAUYCHHS U
eAUHUIBI (U3MYECKUX BEJIMYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO
bU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIMYMHAMH, CTPOUTHh TpaduKku H3ydeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKHE SIBICHHS W MPOIECCh, HCIOIb3YS
npaBujia CJIOKEHHs cu (BIOJIb OJTHOM NpsIMOW), 3aKoH I'yka, 3akoH I[lackans, 3akoH
Apxumena, MpaBUiI0 paBHOBECHs pblyara (0J0Ka), «30J0TOE MPaBUIO» MEXaHUKH,
3aKOH COXpPAHEHMS MEXaHWYECKOW DSHEpPruu, MpU ITOM [1aBaTh CJIOBECHYIO
(bopMyNIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSCHATH (PU3NYECKHE SIBIICHUS, MPOIIECChl M CBOMCTBA TEJl, B TOM 4YHCIE U B
KOHTEKCTE CUTyal[uii TPaKTHKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISIBISATh IPUUUHHO--
CJICICTBEHHBIE CBSI3HU, CTPOUTH 0OBSICHEHHE U3 1—2 JJOrMYeCcKuX MIaroB ¢ onopoi Ha 1—
2 W3yYECHHBIX CBOMCTBA (U3HUECKUX SIBICHHM, (QUINYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiath pacué€THblie 3aaud B 1-2 1eHCTBUA, HUCHOJB3YyS 3aKOHBI M (POPMYIIBI,
CBsI3bIBAIONIME (DU3NYECKUE BEJIMYMHBI: HAa OCHOBE AaHalIW3a YCJIOBHUA 3aJauu
3aMHUChIBaTh KPATKOE YCIIOBUE, MOJCTABIATH (DU3NUYECKUE BEIMYMHBI B (HOPMYIBI U
MPOBOJUTH PACUETHI, HAXOJAUTH CIPABOYHBIC JTAHHBIC, HEOOXOAUMBIC JJISI PEIICHUS
3ajJia4, OIIEHUBATh PEATHUCTUYHOCTh OMYYCHHON (PHU3NYECKOI BETHMUNHEI;
pacrno3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO pPEIIUTh NPU MOMOUIM (HU3UUECKUX
METOJIOB, B OIMCAaHUM HCCIEJOBAaHUS BBIICIATh MPOBEPSEMOE MPEANOIOKEHNE
(rumore3y), pa3nuyaTh W HMHTEPIPETUPOBATH MOJYUYEHHBIH pe3yJbTaT, HaXOAUTh
OIIMOKH B XOJI€ OMBITA, JIEIATh BHIBOJBI 10 €r0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOTIOACHUIO (PU3NUIECKUX SBICHUN WIN (PU3NIECKUX CBONCTB
Tes: (OpMyIUPOBAaTh MPOBEPAEMBIC MPEANONOKEHNUS, COOMpPAaTh YCTAaHOBKY W3
MPEIOKEHHOT0 000PY/I0BaHMs, 3aMUCHIBATh X0/ ONBbITa U (POPMYIUPOBATH BHIBOJIBL;



BBITNIOJIHATD NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tella, 00bEMa, CHIIbI U
TEMIIEPAaTyphl C UCIOIb30BAHUEM AHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, 3aMKCHIBATH
MOKa3aHMs NpUOOPOB € YUETOM 3aJJaHHON aOCOIOTHOMN MOTPEIIHOCTH U3MEPEHU;
MIPOBOJUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYMHBI OT JPYroM C
MCITIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH YT PABHOMEPHO JIBHXKYILIETOCs
TeJa OT BPEMEHU JABWKEHUS TE€Ja, CUIIBI TPEHUS CKOJIBKEHHS OT BECa TeJla, KauyecTBa
00pabOTKU TOBEPXHOCTEH TEI M HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAIU
CONPHUKOCHOBEHHUSI TE€JI, CUJIbl YIPYTOCTH OT yIJIMHEHHS NPYKUHBI, BBITAIKABAIOLIEH
CWIbl OT 00bEMAa NOTpYXKEHHOM YAacTU Tejla M OT IUIOTHOCTU >KUIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Ja, OT IIyOWHBI, HA KOTOPYIO HOTPY>KEHO TEJo,
yCIOBUM TUIaBaHUS TeJ, YCJIOBUH paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUU y4eOHOrO0 HCCIIeJOBaHUsl, COOUpaTh YCTAHOBKY M BBINOJHITH
U3MEpEeHUs, Clenys NPeJIoKEHHOMY IIaHy, (PMKCUPOBATh PE3YJIbTAThI MOTYyUYEHHON
3aBUCUMOCTH (PU3UYECKUX BEJIMYMH B BUJE MNPEIJIOKEHHBIX TaOIUIl M TpapuKOB,
JenaTh BBIBOJBI 110 PE3YJIbTAaTaM MCCIIEI0BAHUS;

IPOBOAUTH KOCBEHHBbIE M3MEPEHHsS (U3MYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA
KUIOKOCTHU M TBEPAOrO TeEla, CUila TPEHUS CKOJIBKEHUS, [aBJICHHE BO3/yXa,
BBITAIKMABAIOIIAsl CHJIA, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B JKHUIKOCTh TEJO,
KO3 (OUIMEHT MOJE3HOTO NEUCTBUSI MPOCTHIX MEXAHU3MOB), CIIEIYs MPEITI0KEHHON
UHCTPYKIMM: TPU BBIIOJIHEHUH HM3MEpPEHUH coOMpaTh IKCIEPUMEHTATbHYIO
YCTAHOBKY U BBIYMCIISTh 3HAUCHUE NCKOMOW BEJIMYMHBI,

coOnoaTh TpaBuia TEXHUKH O€30MacHOCTH Npu paboTe ¢ J1abopaTOpHBIM
000pyaOBaHUEM;

yKa3blBaTh MPUHIMIBI JIEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIIAIONTUECS COCYABI, OapOMETp, pblyar, MOJABMKHBIN U
HETOJIBW)KHBIN OJIOK, HAKIIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHLMUIBI JACHCTBUS HW3YYCHHBIX NPUOOPOB U TEXHUUYECKHX
YCTPOMCTB C OMOpOW Ha UX OMUCAaHMS (B TOM YMCIE: MOAIIMIHUKH, YCTPOUCTBO
BOJOIIPOBOJA, TUJIPABIMYECKUIN IIPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCTIOb3ys 3HaHMUS O CBOWCTBAX (PU3MUECKHUX SIBICHUN U HEOOXOJMMBIE
¢dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TPUMEPHl (HAXOAWTh HH(DOpMAIMIO O TMpuUMepax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MYECKUX 3HAHUN B TOBCEIHEBHOW KHU3HU ISl OOecreueHUus
0e3omacHOCTH TpU OOpameHuu ¢ TpudopaMu U TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaHEHHUS 3/I0pOBbS U COOJIOJEHUS HOPM OKOJIOTMYECKOTO TIOBEJCHUS B
OKPY’KAIOIIEH CPEAE;

OCYILIECTBJISATh OTOOP MCTOYHMKOB HMH(popmanmu B MHTepHETE B COOTBETCTBUU C
3aIaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUM U ITyTEM CPABHEHHUS
pPa3sTUYHBIX ~ WCTOYHUKOB  BBIACHATH  WMH(pOpMaIuioo,  KoTopas  SIBISETCS
MPOTHUBOPEUNBOUN WIIM MOKET ObITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHIMOJHEHUH YUYEOHBIX 3aIaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
(pU3HUECKOro COAEpKaHus, CIPaBOYHBIE MaTepHallbl, pecypcbl ceTh MHTepHeT,



BIAJE€Th NMPUEMAMU KOHCIEKTHUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus HHPOPMALUU U3
OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KpPATKHE MUCbMEHHbBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3
MCTOYHHUKOB MH(POPMALIMH (PUZNYECKOTO COACPKAHUS, B TOM YUCIIE MyOIUYHO JeNaTh
KpaTKHUe COOOUIEHUS O pe3yJbTaTax MPOEKTOB WM YU4€OHBIX HCCIIETOBAHUM, TPH TOM
IPaMOTHO HCIIONB30BAaTh W3YYEHHBbI TMOHATUMHBIA anmapaT Kypca (U3UKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IIPU BBIMOJHEHUHU YYEOHBIX MPOEKTOB U MCCIIEIOBAaHUHN paclpelesTh 00sI3aHHOCTH B
IPYIIE B COOTBETCTBUU C IOCTABJICHHBIMM 3aJa4yaMU, CICIUTh 3a BBIIOJHEHUEM
IiaHa JeMCTBUM, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B A€ATEIBHOCTD IPYIIIBL,
BBICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICMCTBUE, YUUTHIBAsi MHEHUE OKPYIKAIOIIUX.

K koH1y 00yueHus B 8 kijiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE J0KHBI
oTpaxaTb COPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

UCIIOJIb30BaTh TOHATHS: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE JIBHIKCHHUE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHUS BEIECTBA, KPUCTAILIMYCCKUE W aMOpQHBIC Tela,
HACBIIICHHBIN 1 HEHACBIIIEHHBIH Map, BIAXXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSISA
DHEPTHs, TEIUIOBOM JIBUTATE/b, SJIEMEHTAPHBIN SJICKTPHUCCKUH 3apsil, dJICKTPHICCKOE
1oJie, MPOBOJHUKU W JHUIJCKTPUKH, TOCTOSHHBIN JJICKTPUYCCKUH TOK, MarHUTHOE
ToJIe;

pa3nuuaTh SBICHUS (TEIUIOBOE PACIIMPEHHE M CXKaThe, TeIulonepenava, TEeIIOBOE
paBHOBECcHE, CMayMBaHWE, KANWULIPHBIE SBICHUS, WCIAapeHUe, KOHJIEHCAIHS,
IUIaBIICHUE,  KpUCTAJIM3amus  (OTBEpleBaHWE),  KWIIEHWE,  TeIulonepenadya
(TerIonpOBOAHOCTh, KOHBEKIIMS, U3TYyUCHHUE), AJICKTPU3AIUS TEJ, B3aMMOJCHCTBHE
3apsioB, JNEUCTBUS AJICKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE, B3aUMOJICHCTBHE
MarHWTOB, JICWCTBHE MarHUTHOTO TOJIS HA MPOBOJAHHUK C TOKOM, SJICKTPOMarHUTHAs
WHIYKIMS) TIO0 OINHCAaHWI0O WX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PH3UUECKOe SBICHHUE;

pacro3HaBaTh MPOSBICHUE N3YICHHBIX PU3NICCKUX SBICHHUI B OKPYKAIOIIEM MHPE, B
TOM uncie (U3NYECKUEe SBICHUS B TPUPOJE: TOBEPXHOCTHOE HATSKEHUE U
KaMmWUISIPHBIE SBJICHUS B TMPHUPOJE, KPUCTAUIBI B mpupone, usnydeHue CouHiia,
3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHEs, CHETa,
AJIIEKTPUYECKHE SIBIICHUS B aTtMocdepe, dIIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHoOe moje 3emuid, JIpei¢ MOIIOCOB, POJIh MAarHUTHOTO TOJS JIJIS KU3HU HA
3emiie, MONSIPHOE CUSTHUE, TIPU STOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1ady B yUeOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOWCTBA (MMPU3HAKHN) (PU3UUECKHUX SBIICHUIA;

OTHMCHIBATh N3YUCHHBIC CBOMCTBA TENl U PU3UUECKHE SIBIICHMS, UCIIONB3Ysl (pr3nyeckue
BEeITMYHMHBI (TeMIepaTypa, BHYTPEHHSISI DSHEPIHs, KOJUYECTBO TETUIOTHI, yAeIbHAs
TEIUIOEMKOCTh BEIIECTBA, VyAENbHAas TEIUIOTa IUIABJICHUS, VJACIbHas TEIuioTa
napooOpa3oBaHus, yaeabHas TEIUIOTa CTOPaHUs TOTUINBA, KOI(PQUIIUEHT MOJIE3HOTO
JICHCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAS BIAXKHOCTH BO3/yXa, DJIEKTPUUCCKUN



3aps, CWJIa TOKA, DJEKTPUYECKOE HANpsSHKEHHWE, CONPOTUBIEHHUE IPOBOJHUKA,
yEIbHOE COMPOTUBIIEHUE BEIIECTBA, pa00Ta M MOITHOCTb 3JIEKTPUYECKOTO TOKA), IPU
ONHMCAHMM TPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCIOJIb3YEMbIX BEJIMYMUH,
0003HaYEHUsI U €AVHUIIBI PUINYECKUX BEIUYUH, HAXOIUTh (POPMYJIbI, CBSI3bIBAIOLINE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduxu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS M MPOLECCHI, HCHOJb3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOECHMS BELIECTBA,
NPUHIMI CYNEPHO3ULMU ToJied (HAa KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsaa, 3akoH Oma Juis ydacTka Lenu, 3akoH J[oyns—JIeHnma, 3aKOH COXpaHEHHUs
SHEPruu, MPU ITOM JAaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3aMHUCHIBATH €ro
MaTE€MAaTUYECKOE BbIPAKEHUE;

OOBSACHATH (PU3MYECKUE MPOLECCHl W CBOMCTBA TeJl, B TOM YHUCJI€ U B KOHTEKCTE
CUTyallul  NPAKTUKOOPUEHTHPOBAHHOIO  XapakKTepa:  BbIABIATE  NPUYHHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHUE U3 1—2 JOTMYECKUX LIAroB ¢ ONopoi Ha 1—
2 WU3YyYECHHBIX CBOMCTBAa (PU3MYECKUX SABJICHUN, (PUINYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiatb pacu€THble 3aaud B 2-3 JEHCTBUA, HUCHOJB3YysS 3aKOHBI M (POpMYIIbI,
CBs3bIBaIONIME (DU3UUECKUE BEJIMYMHBI: HA OCHOBE aHajiu3a YCJIOBHS 3a/layu
3alUCBhIBAaTh KPATKOE YCJIOBUE, BBISBIISITh HEJOCTATOK JAHHBIX JJISl PELLICHUS 3a]a4H,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ pPeleHus, IPOBOJUTH PacuEThl
U CpaBHUBaTh IIOJYyYEHHOE 3HAu€HUE (UINYECKOW BEIUYMHBI C W3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PELINTh HpU MOMOIIU (PUINYECKUX
METOZOB,  MCIOJIb3ysl  OIMCAaHUE  MHCCIENOBAHUA,  BBIICIATH  IIPOBEPSAEMOE
IIPEATIONIOKEHUE, OLICHUBATh IPABWIBHOCThH IOpSAJAKA IMPOBEICHUSA HCCIEAOBaHUS,
JieJ1aTh BBIBOBI,

IPOBOJIUTH OMNBITHI IO HAOMIOAEHUIO PU3NYECKUX SBJICHUN WIH PU3NYECKUX CBONCTB
TeJl (KanmWUISIpHbIE SIBJICHUS, 3aBHUCUMOCTH JaBJIEHMsI BO3JyXa OT €ro o0béma,
TEMIIEPATYPbl, CKOPOCTH IIPOLIECCA OCTHIBAHUS U HAIPEBAHUs IIPU U3JIYYCHUH OT 1[BETA
U3Iydarmend (IOrIoIaIIe) IOBEPXHOCTH, CKOPOCTh HCIApEHUs BOABI OT
TEMIIEPATypbl JKMAKOCTM M IUIOIAAA €€ TOBEPXHOCTH, JJIEKTPU3ALMSA Tel U
B3aMMOJEHUCTBUE IEKTPUUYECKUX 3aPsAT0B, B3aUMOJCHCTBUE MIOCTOSIHHBIX MATHUTOB,
BU3yaJIM3aLlMsl MATHUTHBIX I10JIEN IIOCTOSHHBIX MATHUTOB, ACHCTBHASI MATHUTHOIO T1OJIS
Ha IIPOBOAHUK C TOKOM, CBOMCTBA 3JICKTPOMATrHWTA, CBOMCTBA JJIEKTPOIBUrATEIS
MOCTOSTHHOTO TOKa): (OPMYJIMPOBATh IPOBEpPSEMbIE MPEAMNOI0KEHUS, COOUpPATh
YCTAaHOBKY M3 HPEIJIOKEHHOr0 OO0OpyJOBaHMs, OIKCHIBaTH XOJ OIbITA U
(GopMyIupOBaTH BHIBOJIBI;

BBIIIOJIHATB IIPSIMBIE U3MEPEHMS TEMIIEPATypPbl, OTHOCUTEIBHON BIIAYKHOCTU BO31yXa,
CWJIBl TOKA, HANPSDKEHHsI C HMCIOJIb30BAHMEM aHAJIOTOBBIX NPUOOPOB M JIATYUKOB
(u3nYecKnX BEIMYWH, CPaBHUBATH PE3YyJbTAaThl M3MEPEHUN € y4ETOM 3aJlaHHOMU
a0COJIFOTHOM MOTPENTHOCTH;



MIPOBOJUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIMYMHBI OT JPYroM C
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHI (3aBUCHUMOCTb COMPOTUBIICHUS MMPOBOIHUKA OT
€ro JUTMHBI, IJIOIIAIM MOMEPEYHOI0 CEUEHUS U yIeIbHOTO CONPOTUBIIEHUS BEIIECTBA
MIPOBOIHUKA, CUJIbI TOKA, UJIYIIETO Yepe3 MPOBOAHUK, OT HAITPSIKEHUS HA TIPOBOJTHUKE,
MCCJIEI0BAHNUE MOCJIEI0BATENBHOIO M MapajyIeIbHOTO COECIUHEHUN NPOBOJHUKOB):
IJIAaHUPOBATH UCCIEI0BaHNUE, COOUPATh YCTAHOBKY M BBINOJIHITH U3MEPEHUS, CIEAYS
MPEIJI0KEHHOMY TUIaHy, (PUKCHUPOBATh PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTHU B BUJIE
TabJIUL U TPpa(UKOB, AeaTh BEIBOABI IO pe3yIbTaTaM HCCIIEIOBAHUS;

MIPOBOJINTh KOCBEHHBIC M3MEpeHUs (Ppu3nueckux BeMUUUH (yAebHasi TEIIOEMKOCTh
BEIIECTBA, COMPOTUBIECHUE TPOBOJHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HU3MEPEHMs, COOUpaTh HKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIEIys
PEIJI0KEHHON HHCTPYKIINH, U BEIYUCIISATH 3HAUCHUE BEJTUYUHBI;

coOnoaTh NpaBWiIa TEXHUKM Oe30macHOCTH TMpu padore ¢ J1abopaTOpHBIM
00opyI0BaHUEM;

XapaKTEepU30BaTh TMPUHIUIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOpPOIl Ha MX OMUcaHus (B TOM YHUCIE: CUCTeMa OTOIUICHUS JIOMOB,
TUTPOMETpP, TapoBasi TypOWHA, aMIIEpPMETpP, BOJBTMETP, CUETUMK IIICKTPUUYCCKOU
DHEPIUH, DJIEKTPOOCBETUTENIbHbIE NPUOOPHI, HArpeBaTEIbHBIC JIIEKTPONPUOOPHI
(mpuMepbl), JIEKTPUUECKUE MPEAOXPAHUTENIH, AJICKTPOMATHUT, SJIEKTPOIABUTATEIb
MOCTOSTHHOTO TOKAa), MCHOJIb3ysl 3HAHUS O CBOWCTBaX (UBMYECKUX SBJICHUU U
HeoOX0IuMbIe (PU3MUECKIE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W M3MEPUTENbHBIE TMPUOOPHI MO
CXEMaM U CXeMaTHUYHbIM PUCYHKaM (3KUIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, NIBUTATENIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTAT), COCTaBIATh
CXEMBI 3JIEKTPUUECKHUX LIETIEH C MOCJIEI0BATENbHBIM U MMAPAIJIENIbHBIM COEIUHEHUEM
AJIIEMEHTOB, pa3iuyasi yCIOBHBIE 0003HAUCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETeH;
NPUBOJIUTh TPUMEPHl (HaXOAUTh HWH(MOPMAIMIO O TMpUMEpax) MPAKTUIECKOTO
UCIIONIb30BaHMUs (PU3MYECKUX 3HAHWI B TMOBCEIHEBHOW XU3HMU ISl OOeCredeHHs
0€301MacHOCTH TIPH OOpaIIeHHH ¢ TPUOOpPAMU M TEXHUYCCKHUMH YCTPOMCTBAMH,
COXpAaHEHHUS 3I0POBbsi W COOJIIONCHHS HOPM DKOJIOTMYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh MOUCK WH(poOpMamuu (usnyeckoro conepkanus B HuTepHeTe, Ha
OCHOBE HMEIOLIUXCSA 3HAHUN M MYyTEM CpPABHEHHUS JOMOJHUTENIbHBIX HCTOYHHKOB
BBIICNIATh HWH(POpPMAIMIO, KOTOpas SIBISETCS MPOTHBOPEYMBON WM MOXKET OBITH
HEJI0CTOBEPHOM;

MCITIOJIb30BaTh MPH BHITIOJHEHNN YU€OHBIX 3a/JaHUN HAYYHO-TIOMYJISIPHYIO TUTEPATYPY
¢u3nUecKoro CcojAep)KaHus, CIPaBOYHBIE MaTepHalbl, pecypchl ceTh VHTepHeT,
BIAJCTh MpUEMaMU KOHCIIEKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHusi WHPOpMANUU W3
OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE THCHbMEHHBIE W KpPATKHUE YCTHBIE COOOMICHHs, 0000Ias
nH(OPMAITNIO U3 HECKOIBKUX UCTOYHUKOB (DU3MYECKOTO COJIEP)KAHMSI, B TOM YHCIIE
nyOJIMYHO  TMPEJCTaBISTh  PE3YyJAbTAaThl MPOEKTHOW WM  HCCIIEIOBATENbCKOM



NEATEIbHOCTH, IPY 3TOM I'PAaMOTHO MCHOJIb30BAaTh U3YUYEHHBIN MOHATUIHBIN armapar
Kypca (pU3HMKH, COIPOBOKIATh BBICTYIIJICHUE MTPE3CHTALlUEH;

IpPU BBINOJTHEHUH YYEOHBIX NPOEKTOB M HCCIEHOBAaHUN (U3HUECKUX MPOLECCOB
pacnpenensaTe 00A3aHHOCTH B IPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMH,
CIEAUTh 3a BBIIOJIHEHUEM IUIAHA JCHCTBUM M KOPPEKTHPOBATH €ro, aJcKBaTHO
OLICHMBAaTh COOCTBEHHBIM BKJIAJ B  JCATENbHOCTh TPYNIbL, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, MPOSBIISAA TOTOBHOCTh Pa3peiiaTb KOH(IUKTHI.

K koH1y 00yueHust B 9 kij1acce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUMA:

UCIIONIb30BaTh TOHATHUSA: CUCTEMa OTCu€Ta, MaTepuaibHas TOYKa, TPACKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHUUECKOTO ABMXKEHUsI, epopMmanus (ynpyras, IiacTUIecKas ),
TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U TMEPETPY3KH, LEHTP
TSKECTH, a0COJIIOTHO TBEPJOE TENO, LEHTP TSXKECTH TBEPIOTO Tejla, paBHOBECHE,
MEXaHWYeCKHe KojeOaHus U  BOJHBI, 3BYK, HWH(PPa3ByK U  yIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKaJIA 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPHl HCIYCKaHWS M TMOIJIONIEeHUs, aibda, Oera- U ramma-
U3JIYYEHHUS], U30TOIIbI, sIAEpHAS DHEPTETUKA;

paznuyaTth SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJUHEHHOE JBUKCHUE,
PaBHOYCKOPEHHOE  TNPSIMOJMHEHHOE  JIBIDKEHHE, CBOOOJIHOE  TAaJeHUEe  Tel,
PaBHOMEpPHOE JBMIKEHHE IO OKPYXHOCTH, B3aUMOJCICTBHUE TE€J, pPEAKTUBHOE
IBUKEHHUE, KOJieOaTeIbHOE JBIKEHUE (3aTyXarollle W BBIHYXJICHHBbIC KOJIeOaHMs),
pPE30HAaHC,  BOJIHOBOE  JBW)KEHUE,  OTpPaXEHUE  3ByKa,  MPAMOJMHENHOE
pacrpoCTpaHEeHUE, OTPAKEHUE U ITPETOMIICHUE CBETA, IOJTHOE BHYTPEHHEE OTPAKEHUE
CBETa, pa3joKeHHWe OeJoro CBeTa B CIEKTP M CIIOKEHHE CIEKTPAJIbHBIX I[BETOB,
IUCIIEpCUs CBETA, €CTECTBEHHAas PaJMOAKTUBHOCTb, BO3ZHHUKHOBEHHE JIMHEWYATOIO
CIIEKTpa U3JyYEHHsI) IO OMHCAHUIO UX XapAKTEPHBIX CBOMCTB U HAa OCHOBE OINBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh NPOSIBICHNE U3YUYCHHBIX (DU3NUYECKUX SABIICHUN B OKpY>KaroIieM MUpe (B
TOM 4HcCIlie (U3UUECKUE SBICHUS B IPUPOJE: MPUIUBHI U OTIUBBI, IBUKCHUE TIAHET
ConHeyHOl CHCTEMBbI, PEAKTUBHOE JBUYKEHHUE MKUBBIX OPraHU3MOB, BOCHPUSITHE
3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHUE, CEUICMUYECKHUE BOJIHBI, IlyHAMH, 3X0, LIBETA TE,
ONITUYECKHE SBJICHUS B MPUPOJE, OMOJOTUYECKOE JCHCTBHUE  BHUIWMOTO,
yIBTPa(HUOIETOBOTO M PEHTTEHOBCKOTO M3TYyYEHUH, €CTECTBEHHBIN PalMOaKTUBHBIN
¢doH, KOCMUYECKHE IIy4H, PaTUO0AKTUBHOE W3IyYCHUE TMPUPOJHBIX MHUHEPAIIOB,
NENCTBHE PaIMOAKTUBHBIX U3TyUY€HHUI Ha OPTraHU3M YE€JI0BEKA), TPU 3TOM MEPEBOUTD
MPAKTUYECKYIO 33/71a49y B y4eOHYIO, BBIICISTh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
bu3nUecKuX SBICHUI;

OTHMCHIBATH N3YUCHHBIC CBOMCTBA TEN U (PU3UUECKUE SIBICHUS, UCTIONB3Ys (pr3nyeckue
BEJINYUHBI (CPEIHSSl U MTHOBEHHAs! CKOPOCTh Tejla MPH HEPABHOMEPHOM JABUKECHHH,
YCKOpEHUE, MEPEMENICHHE, ITyTh, YIJIOBask CKOPOCTh, CHJIA TPEHUS, CHJIA YIIPYTOCTH,



CUJIA TSKECTU, YCKOPEHHE CBOOOJHOIO MaJIeHUs, BEC TeJla, UMIYJIbC TENA, UMITYJIbC
CWJIbI, MEXaHH4YEeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SJHEPTUS Tela, HOHATOTO
HaJl MTOBEPXHOCTHIO 36MJIH, MOTEHIIUAJIbHAS DHEPTHUS CHKATOU MPYKUHBI, KHHETHYECKasI
SHEpPrus, MOJHAs MEXaHWYecKas 3HEeprusi, Mepuoj] M YacToTa KojeOaHuM, MJIMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, OKA3aTENb MPEIOMIICHUS
Cpenbl), MpU OMUCAHUU TPABUIBLHO TPAKTOBATh (U3UYECKUM CMBICT MCIOJb3yEMBbIX
BEJIMYMH, 0003HAYCHUS W EAUHUIBI (PU3UYECKUX BEIWYUH, HAXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIINE JIAHHYIO (PU3UUYECKYIO0 BEJIMYMHY C JPYTMMH BEJIMYUHAMHU, CTPOUTH
rpadMKi U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKTepU30BaTh CBOMCTBA TEN, (PU3NYECKUE SIBJICHUS U MPOLIECCHI, UCIOJIb3Ysl 3aKOH
COXpaHEHHMs PHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUIT CYNEPIIO3UIIUUA CHUJI,
OPUHIUIT OTHOcUTeNbHOCTH [‘anmies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOHbI OTPaXXEHUS M TMPEJOMJICHHS CBETa, 3aKOHbl COXPAHEHUS
3apsI0BOTO U MACCOBOT'O YUCEI MPH AJIEPHBIX PEAKLMIX, IPU ITOM JaBaTh CIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aITUCHIBATh €I0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (hPU3MUECKHE TPOIECCHl W CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull  MPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABISITE  MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JJOTHYECKUX LIArOB C OMOPOH Ha 2—
3 Wu3y4YCHHBIX CBOMCTBa (U3UUYECKUX SABJICHUH, (PU3NUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemiatb pacu€THble 3aJaud (ONMUpAIOIIMEcs Ha CUCTEMy U3 2-3 ypaBHEHHUN),
UCIIOJIb3Ys 3aKOHBI M (DOPMYJIbI, CBA3BIBAIONIME (PU3NYECKHE BETUYMHBI: HA OCHOBE
aHaJM3a yCJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, BBISBIIATH HEIOCTAIOIINE WITH
U30BITOYHBIC JTAHHBIE, BRIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJISi PEIICHHUS,
OPOBOJIUTh pACU€Thl M OLEHUBATh PEAJTUCTUYHOCTh TOJYYEHHOIO 3HAYEHUs
(buznuecKoi BeTUYNHBL;

pacno3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPU TOMOIIU (PU3HUECKHX
METOAOB, HCIOJIb3ysl  ONUCAHUE  HCCIEAOBAHUS, BBIACHATH  IPOBEPSEMOE
IPEANOJIOKEHUE, OLICHUBATH MPABWIBHOCTh MOPSAJIKA MHPOBEACHUS HUCCIEHOBaHUA,
JIeNaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTBITOB;

IIPOBOAMUTH OMBITHI TTO HAOIIOACHUIO (PU3UUIECKUX SBICHUN WU (DU3UUECKUX CBOMCTB
Ten (M3y4eHue BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoja Kojae0aHuil MPyKUHHOTO MAasgTHUKA OT MAcChl Ipy3a U KECTKOCTH MPY>KUHBI
M HE3aBHUCHMMOCTb OT aMIUIUTYJbl  MalbIX KOJeOaHWil, MPIMOJIMHEHHOE
pacrnpocTpaHeHHE CBETa, pa3jio’KeHHEe Oeloro cBera B CIEKTP, M3YUYEHHUE CBOMNCTB
M300paKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300paKeHUS TPeIMETa B COOMPAOIIeH
JIWH3e, HaOJIOJEHUE CIUIOLIHBIX W  JIMHEHYaThIX  CIEKTPOB  H3JIYUYECHHUS):
CaMOCTOSITEJIbHO COOUpaTh YCTAHOBKY W3 HM30BITOYHOrO Habopa 000pyAoBaHUS,
OTIMCHIBATH XOJI OTIBITA U €r0 PE3YJIbTATHI, POPMYITUPOBATH BHIBOIBI;

MPOBOJIUTh MPU HEOOXOJUMOCTU CEPHUI0 MPAMBIX HU3MEPEHHU, ONpeienss cpeaHee
3HAUCHHWE HU3MEpAEeMON BeTWYHMHBI ((POKYCHOE pPACCTOSHHE COOMPAIOIICH JTMH3BI),
000CHOBBIBAaTh BBIOOP CIIOC00a U3MEPEeHUS (M3MEPUTEIIHBHOTO MPUOOopa);



MIPOBOJUTH WCCIICIOBAHNE 3aBHCHUMOCTEH (DM3UYECKUX BEIUYUH C WCIIOJIH30BAaHUEM
NPSAMBIX HM3MEpPEHUN (3aBUCHUMOCTh TYTH OT BPEMEHH IPU PABHOYCKOPCHHOM
IBUKEHUU 0O€3 HadaJIbHOW CKOPOCTH, Iepuoaa KOJIeOaHW MaTeMaTHYECKOTO
MasTHHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPKCHUS CBETA OT YIJIa MaJCHUS U
yTiia MPEJOMJICHUS OT yTJiia MaJeHus): INIAHUPOBATh UCCIICTOBAHNE, CAMOCTOATEIHLHO
coOupaTh yYCTaHOBKY, (UKCHpPOBATh pPE3yJbTAaThl TOJYYCHHOW 3aBUCHMOCTH
¢u3HUECKHX BETWYUH B BUJIC TaOIUIl U TpaHKOB, JEaTh BBIBOJABI IO Pe3yIbTaTaM
HCCJICTOBAHMS,

MPOBOJUTh KOCBCHHBIC H3MEpPEHUS (DU3UYECKUX BEIUYMH (CPEIHSAS CKOPOCTh U
YCKOPEHHE TeJIa MPU PaBHOYCKOPSHHOM JIBIYKEHUH, YCKOPEHUE CBOOOHOTO A ICHUS,
KECTKOCTh MPYKUHBI, KOIDPHUITUECHT TPCHUS CKOJBXKCHUS, MeXaHndeckas padorta u
MOIIIHOCTh, YacTOTa W TEPUOJ KOJeOAHWH MaTEMaTHYECKOTO M TPYXHUHHOTO
MasTHUKOB, ONTHYECKas CWJa COOUpPAIOIICH JIMH3BI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh MU3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITOJHSITH
U3MEpEHUs, CIeays MPEI0KEHHON HHCTPYKIINY, BBIYUCIIATh 3HAUYCHUE BEIMYMHBI U
aHAIM3UPOBATh IOJYYCHHBIC PE3yJbTaThl C YyYETOM 3aJaHHON TOTPEIITHOCTH
U3MEPEHU;

coOoaTh TIpaBWIa TEXHMKH OC30IaCHOCTH TpH paboTe ¢ J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuvaTh OCHOBHBIC NMPHU3HAKHW HM3YYCHHBIX (DM3UYCCKUX MOJCIICH: MaTepHuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUCUHBIH UCTOYHUK CBETA, JIyd, TOHKas JIUH3A,
IUTAaHEeTapHasi MOJEIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO SIIPa;

XapaKTepu30BaTh MPUHLHUIBI ACHCTBUS WU3YYEHHBIX NPUOOPOB U TEXHUUECKHX
YCTPOICTB C OMOPOI HA X ONMUCAHUS (B TOM YHCIIE: CHUAOMETP, JaTYUKHU MOJIOKEHHUS,
pPacCTOSIHUSI M YCKOpPEHHsA, pakeTa, »3XOJO0T, OYKH, THepuckor, Qoroanmnapar,
ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOI, T03UMETp, Kamepa BuiibcoHa), MCHOnb3ys
3HAHUS O CBOWCTBaX (U3MYECKUX SBJICHUH © HEOOXOAUMBIe (HU3UUCCKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKU U3YyUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKHX MPOLECCOB MPH PEIIeHUH y4eOHO-
NPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI JIJIsi TIOCTPOCHUS U300PaKEHUN B ITIOCKOM
3epKajie ¥ COOMparoIel JIMH3E;

MPUBOJIUTH TPUMEPHl (HAXOAWTh HH(DOpPMAIMIO O TMpuUMepax) MPAKTUIECKOTO
WCIIOJIb30BaHUSl (M3MYECKUX 3HAHUN B TIOBCEJIHEBHOW >KM3HHM IJs1 oOecreueHus
0e3omacHOCTH TpU OOpalleHHH C NPUOOpaMU M TEXHUYECKHUMH YCTPONCTBAMH,
COXpaHEHHUS 3JI0POBbsi W COOJIIONCHHUS HOPM DKOJIOTMYECKOTO TIOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIICCTBIISITh TOUCK HWHGoOpManmu (HU3UIECKOTO cojepkanus B HHTepHere,
CaMOCTOATEIHHO (HOPMYITUPYS TIOMCKOBBIM 3ampoc, HAXOAUTh MYTH OIPEICICHUS
JIOCTOBEPHOCTH TIOJNIYYeHHOW WHGOPMAIIMM Ha OCHOBE HMEIONIUXCS 3HAaHUN ¢
JIOTIOTHUTENIBHBIX HCTOYHUKOB;



MCIIOJIb30BaTh NP BBINOJHEHNH YUY€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO JTUTEPATYPY
(u3HUECKOro coAepKaHus, CIPaBOYHbIE MaTEpHalibl, pecypcbl ceTh VHTepHeT,
BIAJE€Th NMPUEMAaMHU KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HH(POpMALUU U3
OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMaAuu
U3 HECKOJIbKUX HMCTOYHUKOB (PU3MYECKOTrO COAEp)KaHUS, MYyOJMYHO MPEICTABIATH
pe3yJIbTaThl IPOESKTHOU UJIU UCCIIEA0BATENBCKON AEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
MCIIOJIb30BaTh W3YYEHHBIA MOHATUUHBIN ammapaTr H3ydaeMmoro pasjena (U3NKd U
COMPOBOXK/JIaTh BBICTYIUICHHE IMpE3CHTAlUEd C y4€TOM OCOOEHHOCTEH ayauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m Konrpoiasbnbie | IlpakTuyeckue
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bu6moteka [IOK
1.1 o - 2
HBHKE - Hayka o PHpoae https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 o 2 1
HBHHCCKHIE BEMHHIbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/, ITO3HAHUS 2 1 bubmorexa LOK
' i https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6 2
Pasnen 2. [lepBoHayaibHbIe CBeICHUS 0 CTPOCHUM BelllecTBA
bu6moreka [IOK
21 CTpocHe BellecTsa ! hitps:/m.edsoo.ru/7f416194
29 JBrykeHre 1 B3aMMOACHCTBUE YaCTHII ’ 1 bubmuorexa [JOK
' BELLECTBA https://m.edsoo.ru/7f416194
bu6moreka [IOK
2.3 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 hitps://m.edsoo.ru/7£416194
Utoro no pazneny 5 1
Pa3ngen 3. /IBu:keHHe M B3aUMO/IelicTBHE TeJl
bu6mmoreka [JOK
31 Mexarmrcckoe ABHKCHHE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
32 Hrepuis, macca, MI0THOCTS 4 ! https://m.edsoo.ru/7f416194




bubmuoreka [IOK

. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21 3
Paznen 4. /laBieHue TBEPABIX TeJl, (KMAKOCTEH W ra3oB
Masnenue. Ilepenaya naBneHus bubnuorexa [JOK
4.1 i 3
TBEPABIMU TEJIAMHU, KUJKOCTAMHU U TazaMu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2 JlaBaiere xKuKoCTH > https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.3 ATmocheproe naserie 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha 7 3 bubnuorexa [JOK
' MIOrPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 71 3
Pasznen 5. Pabora u MOIIIHOCTB. JHEPrust
bu6moreka [IOK
> Pabota 1 MoutsocTs 3 ! hitps:/m.edsoo.ru/7f416194
bu6moreka [IOK
52 Hlpocthie MexarmsMEl > ! https://m.edsoo.ru/7£416194
bu6moreka [IOK
33 Mexartirieckas sHepris 4 ! https://m.edsoo.ru/7£416194
Wroro no pazgeny 12 3
PesepBHOE BpeMst 3
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12




8 KJIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3iaeioB u duexkTpoHHbie (1u¢poBbIE)
Ne i/ Kourpoububie | IIpakTHyeckue
TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoTsbI
Paznen 1. TensioBble siBIeHUs
11 CtpoeHnue u cBOICTBa 7 bubnuotexa [JOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CTIOBBIC MPOTIECCH > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28 1 5
Pazgea 2. DuekTpuvecKue 1 MATHUTHbBIE SIBJICHUSA
DIEeKTpUYECKHE 3apsibl.
2.1 3apsKEHHbBIE TeJla U X 7 1 bubmorexa I[JOK
N https://m.edsoo.ru/7f4181ce
B3aUMOJICICTBHE
IToCTOSHHBIM SIEKTPHUECKUI Bubmmoreka IOK
2.2 TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruuTHbIe SBICHUS 6 1 1,5 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
2.4 DIEKTPOMAarHUTHAsE MHIYKIHs 4 https://m.edsoo.ru/7f4181ce
Wroro no pazgeny 37 ’ 9.5
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
. 68 3 14,5

I[TPOTPAMME




9 KUIIACC

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne n/m Konrpoiasbnbie | IlpakTuyeckue
NPorpamMmbl Bcero p P oOpa3oBaTtejibHbIE
padoTbI padoThbI pecypesI
Pazjnen 1. Mexanuveckue siBJIEHUS
1 MexaHn4ecKkoe JBMKEHHE U CTIOCOOBI €T0 10 1 bu6moreka [IOK
' OMHKCaHUs https://m.edsoo.ru/7f41a4a6
. bubnuotexa [JOK
1.2 B 2 1
SauMoziereTaae Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXpaHeHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40 1 7
Pa3nen 2. Mexann4yeckue KoJ1e0aHUA U BOJHBI
bu6moreka [IOK
2.1 M 0 7 3
CXAHMACCKHE KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 Me e .3 8 1 3
RAHHACCKHC BOJHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15 1 6
Paspnen 3. DileKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJIE U 6 5 bubnuoreka [JOK
) 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6 2
Pasnen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2 bubmorexa HOK

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




bubmuoreka [IOK

4.2 JIun3b1 ¥ onTHYECKKE TPUOOPHI 6 3 hitps://m.edsoo.ruw/7f4 1 ada6
bu6mmoreka [{OK
4.3 Paznosxenue Genoro ceeta B CEKTP 3 2 hitps://m.edsoo.ru/7f41ada6
Hroro no pazneny 15 7
Pazgea S. KBanToBbI€E sIBJICHUS
51 HcnyckaHnne u MorjionieHne cBeTa 4 1 bubmmoreka [{OK
' aTOMOM https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2 1
> (CTpoetine aTOMHOTO s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 SnepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17 3
Pasznen 6. [loBToOpuTEIbHO0-00001IAK0 1M MOAYIb
6.1 [ToBTOpeHUE M 0000IIEHNE COACPKAHUS 9 ’ bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kmace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bceero u3ydenusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 ®du3nKa — Hayka O MPUPO/IE. 1
SIBnenus npupoabl
2 DU3NYECKUE SBICHUS 1
3 dusndecKue BETMIHHBI U UX 1
U3MepeHue
Ypok-uccnenoanue "N3mepenne
4 TEMIIEpaTypbl IPHU TOMOIIH 1 1
KUJKOCTHOTO TEPMOMETPA U
JlaTYMKa TEMIIEPATyphl"
MeToabl Hay4HOTO MO3HAHMSL.
bu6mmoreka [IOK

5 Onucanne GU3NIECKUX SIBJICHUM C 1

. https://m.edsoo.ru/ff09f72a
IOMOIIBIO MOJIeIer

Ypoxk-uccnenoanue "[IpoBepka
TUIOTE3bl: AAJTBHOCTD M0JIETA

6 IapyuKa, MymeHHOro 1 1
TOPU30HTAJIBHO, TEM OO0JIbLIE, YeEM
OobIIe BhICOTA ITycKa"

Crpoenue BemiectBa. OMbITHI,
7 JI0Ka3bIBAIOLIME JUCKPETHOE 1
CTPOEHHME BEIlleCTBa

bubmuorexka [JOK
https://m.edsoo.ru/ff09fe0a

bu6mmoreka [JOK

1
8 JIBIKEHNE YACTHIL BEIICCTBA https://m.edsoo.ru/ff0a013e




VYpok-uccnenoanue «OnbITH MO

9 HaOJIIOIEHUIO TEILIOBOTO
pacIIupeHus Ta30B
10 ArperatHble COCTOSIHHS BELIECTBA
OCOoOeHHOCTH arperaTHbIX
1 coctosiHui Boibl. O000IICHHE TIO bubnuorexa [JOK
pazaeny «llepBoHavaibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUHU BEILIECTBA»
Mexannueckoe OBIDKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubnmorexa LOK
p P P https://m.edsoo.ru/ff0a05c6
NIBIDKEHUE
bu6moreka [IOK
13 Ckopocth. EquHUIEI CKOpOCTH
p & 1 p https://m.edsoo.ru/ff0a079c
14 Pacuetr myt 1 BpeMeHHU OBMKEHUSI Bubmaorexa IIOK
yr p https://m.edsoo.ru/ff0a0ae4
15 Wueprus. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemecTBa. Pacuer
16 MAaccChl U 06’561]\1/113 Teja MO €ro Eubmrorexa HOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnas pabota
17 «OmnpeneneHue IIOTHOCTH TBEPIAOTO
Tena»
13 Pemenne 3agau mo treme bubmuorexka [JOK
"[TnoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapaKTepucTHUKa
19 B3auMoencTeus ten. Cuna
ynpyroctu. 3akoH ['yka
20 JIaGopatopHas pabota «3yuenue

3aBUCHUMOCTH PACTAKCHUA




(medopmaryn) NpyXHHBI OT
MPUJIOKEHHON CHJIBI)

21 SIsnenue tarorennsa. Cuia TsHKECTH
CBS3b MEXIY CUJION TSKECTH U

22 Maccou TenayBec Tela. Penrenue Bubmmoteka HOK

e ' " https://m.edsoo.ru/ff0a1778
3aga4 o teMe "Cuia TspKecTH
Cuila TSKECTH Ha APYIUX IUIaHETaxX.
23 dusnueckue xa aKfeyr WCTUKU bubmmorexa [IOK
PaKtep https://m.edsoo.ru/ff0al502
IUIaHET
bubmmoreka [{OK
24 Nsmepenne cuin. JlmmamoMmer
p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec tema. HeBecomocTts
https://m.edsoo.ru/ff0al778
CioxeHne IByX CHI,
26 HaIl aBJ'IeHHI)g(XHO OJTHOH NPSIMOU Bubmaorexa IIOK
P . p ) https://m.edsoo.ru/ff0ala70
PaBHOielicTBYIOIIAS CHIT

7 Pemrenue 3agad mo reme
"PaBHoaelcTBYyIOIIAsA Crt"

73 Cuna tpenus u e€ Buabl. TpeHue B bubmuoreka [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas padora «3y4yeHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIb)KEHUS OT CI/IJ‘IBIp JaBJICHUS U Bubmzorexa LIOK

https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIINXCS
TTOBEPXHOCTEH»

30 Pemienue 3agau Ha onpeneneHue
PaBHOAEUCTBYIOIIEH CUJIIBI

31 Pemenne 3agau mo Temam: «Bec bu6mmoreka [JOK

Tenay, «I'paduueckoe n3obpaxxeHue

https://m.edsoo.ru/ff0alde0




cuiny, «CHbly,
«PaBHOAECUCTBYIOIIAS CHIDY

KonTtponpsHas pabota o Temam:
«MexaHndeckoe IBMKCHIEY,

32 «Macca, IIIOTHOCTBY, «Bec Temay,
«['padrueckoe n300pakeHUE CHIY,
«Cuib»
Hasnenue. CiocoObl yMEHBIIICHUS U bubnuoreka [JOK
33
YBEIUYEHUSA 1aBICHUS https://m.edsoo.ru/ff0a20a6
aBJIeHHUE Ta3a. 3aBUCUMOCTh
34 HaBneHm rasa ot oonéma bubmorexa LOK
A : https://m.edsoo.ru/ff0a2376
TEeMITepaTyphI
Ilepenaua naBieHusT TBEPABLIMUA
35 TGJIIZII\fIII/I )KE)IKOCT?IMI/I u 11:");133MI/I Bubmaotexa IIOK
’ ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
aBJICHUE B JKMJIKOCTH U Trase,
36 E[BISBaHHOC efICHTBPIeM CUJIBI bubmorexa LOK
a https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenne 3agau o teme «JlaBienue bubmuoreka [JOK
B JKUJIKOCTH U rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmarommecs cocy ! https://m.edsoo.ru/ff0a2970
39 I'maopasnuueckuii mpecc Bubmzorexa LIOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit
’KUJKOCTHBIN HAcoc
Atmocdepa 3eMiH U IPUYHMHBL €€ bubnuoreka [IOK
41
CYLLECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATmMocdepHoe bubnunoreka [JOK

JaBIIEHUE

https://m.edsoo.ru/ff0a2b5a




N3mepenue atmochepHOTro

bu6mmoreka [{OK

43
nasneHus. OneiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBuUCUMOCTBH aTMOC(hEepHOTro Bu6 LIOK
nonmorexa
44 JTABJICHUS OT BBICOTHI HaJl YDPOBHEM hitps://m.edsoo.ru/ff0a2fcd
Mopst —
45 Bapomerp-anepouns. ATmochepHoe bubnuorexa [JOK
JIaBJICHHE Ha Pa3INYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amgau mo reme "
ATtmocdepHoe naBneHue"
JleicTBUE )KUAKOCTH M T'a3a Ha Eu6 LIOK
nonmoTexa
47 Tor €HHOE B HUX TEJIO.
6 https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHnast pabota
43 «OnpeneneHre BHITATKABAOIICH bu6mmoreka [IOK
CHUJIbI, IEVCTBYIOILIECH Ha TETO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Bu6 exa [IOK
nonMoTexa
49 Teja B BOJAC OT 00bEéMa
Ac o https://m.edsoo.ru/ff0a3514
MOTPYKEHHOM B KHUAKOCTh YacTH
Tena»
bu6mmoreka [JOK
50 [1InaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
"KoHcTpynpoBaHue apeomeTrpa win
51 KOHCTPYMPOBAHUE JIOAKU U
ompenesneHue eé
rpy30noasEMHOCTH"
5 Pemienne 3agay mo Temam: bu6mmoreka [JOK

«InaBanue cynos.

https://m.edsoo.ru/ff0a3654




BosgyxomnaBanuey, «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»

KonTtposnsHas paboTa o teme

53 «/laBrenue TBepBIX TEN,
JKUJIKOCTEN U ra3oBy
bubmmoreka [{OK
54 Mexanuveckast pabora
P https://m.edsoo.ru/ff0a3f82
bubmmoreka [{OK
55 MomHocTh. EMUHUITBEI MOTITHOCTH
B FMRHTIRT MOTH hitps://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenopanue "Pacuér
56 MOIIIHOCTH, pa3BUBAEMOil pu 1
MoJIbEME MO JIECTHHIIE"
57 [IpocTeie Mexanu3Mmsl. Peryar.
PaBHOBecHe cuil Ha peryare
Peruaru B TexHuke, ObITY U
npupoe. JlabopatopHas pabora bubnuoreka [IOK
58 . 0.5
«HccnenoBanue ycnoBHit https://m.edsoo.ru/ff0a478e
PaBHOBECHS pbIyara
Pemenne 3agau 1mo Teme «YciIoBHUS bubmuoreka [JOK
59
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumment monesnoro aeicTeus
MexaHusMa. Jlaboparopnas paboTa
60 . 0.5
«3mepenue KIIJ] nakinoHHOM
TIJIOCKOCTH
61 Pemenue 3agau no reme "Pabora, bubmuoreka [JOK
motHocTh, KIT" https://m.edsoo.ru/ff0a4c48
MexaHuueckas SHeprusl.
P bu6mmoreka [JOK
62 Kunernueckasd u moTeHIMaIbHAS

SHEprus

https://m.edsoo.ru/ff0a4252




63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPrUu

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT IO TEME
"DKCcnepUMEHTAIbHOE OTIpEETICHUE
W3MEHEHUS KHHETUYECKON 1
MOTEHIIMATILHON YHEPTUU TIPU
CKaThIBaHHUH TeJa MO HAKJIOHHON
MJI0CKOCTH"

65

KonTponsnas paborta no teme
«PaboTa 1 MOIIHOCTB. DHEPrUs»

66

Pabota ¢ Tekcramu o TeMe
"MexaHndeckoe IBUKeHUe"

bu6moreka [IOK
https://m.edsoo.ru/ff0adee6

67

Pabora ¢ TekcTamMu Mo TeEmMe
"JlaBneHne TBEPIBIX TE,
SKAJIKOCTEN U ra3os"

bu6moreka [IOK
https://m.edsoo.ru/ff0adffe

68

Pabota ¢ Tekcramu 1o Teme
"PaboTta. MomHuocTs. JHeprus"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasbubie | IlpakTHyeckue
n/n Bceero p p u3ydeHnusi | obOpa3zoBaTesibHbIE
padoTsI padoThbI pecypesI
OcHOBHBIE TIOJIOKECHUS
1 MOJIEKYJIIPHO-KMHETUYECKOM | bubnuorexa [JOK
TEOPHUU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Moaenu TBEpPIOTO, JKUIKOIO U
3 ra3006pa3HoI;o CO(’:TOSIHI/If/'I 1 bubmorera [TOK
https://m.edsoo.ru/ff0a540e
BEIIlECTBA
OObsicHEHNE CBOMCTB TBEPIIOTO,
JKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMM BeEIeCTBa Ha OCHOBE 1
MOJIO)KEHU MOJIEKYJISIPHO-
KHMHETUYECKOM TEOpUHU
5 Kpucrannmaeckue u amopdHbie 1 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0a5S800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0aS530
7 TermoBoe paclIMpeHue U ckaTue 1 bubmotera [JOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI
8 CO CKOPOCTBIO TETIOBOTO JBUKEHUS 1
YaCcTHIL
9 Buytpennss sHeprus. CriocoOsl | bubnuoreka [IOK

N3MEHEHUSI BHYTPEHHEN SHEPTUH

https://m.edsoo.ru/ff0a5c60




bu6mmoreka [{OK

10 Bunpl Temonepenauu
A pea https://m.edsoo.ru/ff0a6412
VYpoxk-koupepenuus "[Ipakruyeckoe

1 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BEIIECTB U MAaTEpHAJIOB B EIIX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TSHJ‘IOO6M€H 1 TEIJIOBOE bubmmorera [JOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlabopaTtopnast pabota

14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U Topsiueil BOAbI"

Pacuet xonuuecTBa TEMIOTHI,

15 HEOOXOUMOTO JJIsI HarpeBaHUs
TeJla U BBIICIAEMOTO UM MPH
OXJIQXKJICHUH
JlaGopaTtopHnas pabota

16 "On Ie)zlenIe)HI/Ie pneanoﬁ Brbmioreka LJOK

P Y ) https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTHU BEIIECTBA

17 DHeprus TOIUIUBA. Y IeJbHas bubnunoreka [JOK
TEIUIOTa CTOPAHUS https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEp/ICBaHKE

18 KPUCTALUTMYECKUX ?f:[n Y nenbHast bubmmorera [JOK

P - A https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHUS
JlaGopaTopHas pabota
" paropnasp " bubnuoreka [JOK
19 Omnpenenenne ynenbHON TEIIOTHI

I1aBJIEHUA Jpaa"

https://m.edsoo.ru/ff0a72fe




20

[TapooOpa3zoBaHue 1 KOHICHCAITHS.
Hcnapenue

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y genbHas temora
mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI
KHIICHHUS OT aTMOC(HEPHOTO
JIaBJICHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnoctbs Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEIbHOW BIAXKHOCTH
Bo3qyXxa"

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4 Ha onpeneneHue
BJIAKHOCTH BO3JyXa

24

[IpuHIMIBI PaOOTHI TETIIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBUraTess BHyTPEHHETO CTOpPaHUs

25

KIIJI TenmoBoro aBuraters.
TermnoBble ABUraTEN U 3aIllUTa
OKpYXaromen cpeapl

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

26

3aKOH COXpaHEHUS U MIPEBPALCHUS
SHEPrUM B TEIUIOBBIX MPOIIECcCcax

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o teme "TensoBrie SIBJICHHUS.
M3menenue arperaTHbIX COCTOSTHUI
BelecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonTtponpHas padoTa o Teme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYICCKHUX 3apA10B




Ypok-uccienoBaHue

30 "DnexTpu3anus TeJl HUHAYKUUEH U
IIPU COIPUKOCHOBEHUU"
31 B3anmonericTBue 3apsoKEHHBIX TEIL. bubnuoreka [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
3 HanpsiskeHHOCTB JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJEN
Hocurenu snekTpuyeckux 3apsijioB.
33 OnemMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEeHU JIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEeHEHUE bubnuoreka [IOK
CBOMCTB 3JIEKTPUYECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUYECKUN TOK, YCIIOBHS €r0
36 c ecIT)BOBaHI/m I/IC”’FSI‘IHI/IKI/I bubmorexa [TOK
ym ’ https://m.edsoo.ru/ff0a95a4
JNEKTPUYECKOTO TOKA
37 JleCTBHUS SIIEKTPUIECKOTO TOKa bubmiorexa LHOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJI Ha
MPOBOJIHUKHU U JTUIIEKTPUKHU"
DIEKTPUYECKUM TOK B METalIax, bubnuoreka [JOK
39
JKMAKOCTSAX M rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas Lenb U e€

COCTAaBHBIC YaCTH




Cuna toka. JlaboparopHas padora

bu6mmoreka [{OK

41 "3MepeHne U peryJIupoBaHue CUJIbI 0.5
°p perytp https:/m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOE HAMPSKEHHE.

42 BoawsTmeTp. JIabopaTtopHas paboTa 0.5 bubmmoreka [{OK
"U3mepenue u peryaupoBaHue ’ https://m.edsoo.ru/ff0a9%e14
HarnpspKeHus "

ConpoTHBIIEHHE MPOBOIHUKA.
43 yI[GJI;I)HOG com OTEBJ'ICHI/IC bubmmorexa [IOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlabopaTtopnast pabota
"3aBHCHUMOCTH DIIEKTPHUUIECKOTO
44 COIPOTHUBJICHUS IT mfo HUKa OT €0 1 bubmorexa LOK
P POBOZ https://m.edsoo.ru/ff0aa738
JUTHHBI, TIIOTIAU TIOTIEPEYHOTO
ceyeHus U Marepuaia"
3aBUCUMOCTD CHJIBI TOKA OT
45 Hanpspkenust. 3akon Oma st bubmorexa LOK
p ) g https://m.edsoo.ru/ff0aa44a
y4acTKa 1eru
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU CHJIBI
46 TOKA, UAYILETO YepeE3 PE3UCTOP, OT 1 Bubmzorexa LIOK
» HAYTHL pes p P, https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHUS PE3UCTOPA
HanpsbKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U ApAIICIBHOE
COCTMHECHUS TIPOBOTHUKOB
JlaGopaTtopHnas pabora "IIpoBepka

43 IIpaBUJIA CIIOKEHWSI HATPSLDKEHUN 1 bubnuoreka [IOK

IIPH NOCJIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/ff0aaa58




Jlaboparopnas padota "IIpoBepka
ImpaBuJia JJ1d CUJIbI TOKA IIpPU

bu6mmoreka [{OK

49
napajjIeJIbHOM COCAUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemrenue 3amaq Ha npuMeHeHNE
50 3akona Oma st alezanoro bubmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOTHUKOB
PaboTta 1 MOIIIHOCTH
bubmmoreka [{OK
51 ANIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Hxoynsa-Jlenna
JlabopartopHas padoTta
52 "On E}IGJ‘IIG)HI/IG pa60T51 Y1 MOIITHOCTH bubmorexa LOK
p P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DIJIEKTPUYECKHE LEMU 1
53 MMOTPEOUTENN AIMEKTPHIECCKOM bubnuoreka [IOK
sHeprum B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUUYECKUE 3apsIbl.
54 3apsiKeHHbIE TeJI;a H UX ’ Brbmioreka LJOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3auMoercTBus. IlocToIHHBIN
AJIEKTPUYECKUN TOK"
KonTtponpHas paboTa o teme
"DHeKTpUUECKUE 3apsabl.
55 3a H)I(CII){HLIG Tela I/IpI/IX Eubmorexa OK
P = . https://m.edsoo.ru/ff0abea8
B3auMoaercTBus. IlocToIHHBIN
ANEKTPUYECKUH TOK"
56 ITocTOsTHHEIE MAarHUTEI, KX

B3aHMO/ICHCTBHE




57

VYpok-uccnenosanue "M3yuenue
OJIEN TOCTOSHHBIX MAarHUTOB"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe noJjie. MarauTHoe noJie
3eMJId U €T0 3HAUYEHHUE JUTA KU3HU
Ha 3emMiie

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

59

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
IT0JIC KaTyIIKHU C TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTopHast pabora
"N3yueHne NeiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopnas pabota
"KoHcTpynpoBaHue 1 U3y4eHUE
paboTHI AneKTpoaBUTaTes"

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

62

OnbiTel @apajes. 3aKoH
ANIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

63

DnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUIECKOH
SHEPruu. DIIEKTPOCTAHLIUU Ha
BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

64

[ToaroToBka K KOHTPOJIBHOU paboOTe
10 TeMe "DJNEKTPUUYECKUE U
MAarHuTHbIE IBJIEHUS"




KonTtposnsHas paboTa o teme

bu6mmoreka [{OK

65 SHGKTPKHGCKHG 1 MATHHTHBIC ! https://m.edsoo.ru/ff0acb14
SIBJICHUSI

66 PaboTa ¢ TekcTamu 1o TemMe | bubmuoreka [JOK
"TemnoBsic sBICHUS" https://m.edsoo.ru/ff0accSe

67 PaboTa ¢ TekcTaMu 1o TeMe | bubmuoreka [JOK
"IToCTOSIHHBIN 37eKTpUYECKUi TOK" https://m.edsoo.ru/ff0acdc6
PaboTa c Texctamu o Teme

68 n n 1

MarHuTHBIC SBIICHHS
OBIIEE KOJIMYECTBO YACOB I10 63 145
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9 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoiasbubie | IlpakTHyeckue p
n/n Bcero p P u3ydyenusi | obOpa3zoBaTesibHbIE
padoTsI padoThbI pecypesi
1 Mexanunueckoe aBuxenue. MarepuanbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEITLHOCTD | bubmmoreka [IOK
MEXaHUYECKOTO IBMKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSAMOIMHEHHOE JBMKEHHUE 1 bubmiorexa HOK
p p https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIuHENHHOE
4 nekeHue. CpeHsiss 1 MTHOBEHHAs 1
CKOpPOCTh
5 [IpsmonurHeliHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh PAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKCHHS. ['paduk 1
CKOpPOCTH
JlabopaTopHas padora "OrnpeneieHue
7 CKO peHI/I}II) TGJ‘IEIL) pH aBHopCKO €HHOM 1 1 Eubmrorexa HOK
yeKop pup . yeKop " https://m.edsoo.ru/ff0adb18
NBMYKEHHUH IO HAKJIOHHOM MIOCKOCTH
8 CobOoauoe nagenne ten. OneITel Nannnes 1
PaBHOMEpHOE ABMIKEHHE IO OK HOCTH.
9 Ilepuon IE yacToTa 00paleHust pJ}g/I(HeﬁHaﬂ 1 brbmaorexa IJOK
P P ' https://m.edsoo.ru/ff0ael76
U yIJI0Basi CKOPOCTH
10 LleHTpoCTpeMHUTENIBHOE YCKOPEHHE 1




bubmuoreka [JOK

11 [TepBriit 3ak0H HproToHa. BekTop cuiisl hitps://m.edsoo.ru/ff0ac6 12
12 Bropoi1 3akon HeroTona. bubnuorexa [JOK
PaBrozelicTByrOImas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon Hetotona. Cynepno3unus bubnuorexa [JOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroToHa https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyrocti. 3akon T'yxa Et?ti?/l;lr?:ee;i(]fr?}?maecﬂ
16 Pemenue 3agad o teme «Cuia
YIPYTOCTHY
17 JlabopaTtopHnas pabota «OmnpeneneHue bubmuorexa [JOK
YKECTKOCTH IPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cia Tpetis https://m. edsogru/fanﬂ38
19 Pemenue 3agau no reme «Cuia TpeHUs» bubmorexa LOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
ko3 duimenTa TpeHUS CKOIBKCHHS" https://m.edsoo.ru/ff0af8be
71 Pemenne 3agau mo teme "3aKoHBI bubnuoreka [JOK
Herorona. Cuna ynpyrocru. Cuia tpenus” https://m.edsoo.ru/ff0atb8e
| S o e
https://m.edsoo.ru/ff0af044
MaJICHUs
VYpoxk-koHpepeHnuus "JIBrukeHune Ten
23 BOKPYT TPaBUTALIMOHHOTO LEHTpa

(Conneunas cucrema). ["amaktuxu"




Pemrenne 3agaq mo teme "Cuia TSHKECTH U

bu6mmoreka [IOK

24
3aKOH BCEMHUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
[IepBas kocMu4ecKas CKOPOCTb. bubnuorexa [JOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKHU.

26 AbcomotHO TBEpIOE Teno. PaBHOBecHe bubnuorexa [JOK
TBEPJIOTO TeJa C 3aKPEIIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaleHus

27 MowmeHT cuisl. LleHTp TsKECTH

73 Pemenne 3agau mo reme "MOMEHT CHJIBI. bubmmoreka [{OK
Hentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 Telvile "MexaHquCK(r))e BI/I)KefII/Ie bubmorera [JOK

N ”21 ’ https://m.edsoo.ru/ff0b0408
BzaumoneilicTBue Ten
KonTponbnas pabora no teme
30 "MGXI;HI/I‘ICCK(I:C BI)KCHHE bubmorera [JOK
N g " ' https://m.edsoo.ru/ff0b06ec
BsauMmonelicTBue Ten
Nmnynec tena. UmMmnynbe cuibl. 3aKoH
31 COX zllHeHI/I}I HMIT JII)Za Yupyroe u bubmiorexa LHOK
P Ypea. JHpYT https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBHE
Pemenne 3agau mo teme "3akoH bubnuoreka [JOK

32 "

COXpPaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepennus "PeaktuBHOE
JIB)KEHUE B IPUPOJIE U TEXHUKE"

bubmuoreka [JOK
34 M 0
CXAHMACCKad paboTa i MOLIHOCTD https://m.edsoo.ru/ffOb0a84
35 PaGoTa cuibl TSKECTH, CUITBI YIIPYTOCTH U bubnunoreka [JOK

CHJIbI TPCHUMA

https://m.edsoo.ru/ff0b0db8




Jlaboparopnas pabota «Onpenenenue
paboTHI CUJIBI TPEHHSI TPU PABHOMEPHOM

36 N
JBKEHUU TeJIa TI0 TOPU30HTAIBHOM
MMOBEPXHOCTH»
37 Cs13b sHepruu U padoTsl. [loTeHnanbHas
SHEPTUst
Kunernueckas sueprus. Teopema o bubnuoreka [JOK
38 N
KUHETHYECKOU DHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUN B MEXaHUKE
40 JlabopaTtopHas pabota «3ydyenne 3akoHa bubnuoreka [JOK
COXpaHEHUs SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKkTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aryxatomue kojieOaHus. BeiHyK1eHHbIE bubnuoreka [JOK
Kojebanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MaremaTuyecKuil U Npy>KUHHBINA
MAasITHUKHU
VYpok-uccienoBanme «3aBUCUMOCTh
44 r[: nojia KOJ‘Iﬂe6aHI/II71 OT JKECTKOCTH bubmmorera [JOK
PHOA https://m.edsoo.ru/ff0b197a
NPY>KUHBI U MAaCChI Tpy3a»
45 [IpeBpatienue sHepruv Npyu MEXaHUYECKUX
KOJICOaHUAX
JlaGopaTopHas pabota «OnpeneneHue
46 qaCToprI Hpne Ifo a Kone6aIP;HI1[71 bubmmorera [JOK
pHoa https://m.edsoo.ru/ffOblaec
MPY’KUHHOTO MASITHUKa»
Jlaboparopnas pabota «IIpoBepka
PATOPHA P poBep . bubmuoreka [JOK
47 HE3aBHCHMOCTH Tepro/ia KoueOaHuii rpysa,

MOABCHICHHOT'O K HUTHU, OT MAaCChI I'py3a»

https://m.edsoo.ru/ff0b197a




Mexaunueckue BoiHbl. CBOWCTBA

48 MEXaHMYECKUX BOJIH. [IpotonbHbIE 1 bubmmorexa [IOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJHBI
Ypok-koHpepermus "MexaHu4ecKue
49 BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"
50 3Byk. PacnipocTpanenue u orpaxeHue
3ByKa
51 Ypok-uccnenosanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
53 Ypoxk-koudepenius "YapTpa3sByK U bubmuorexa [JOK
nH(ppa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO
54 TeMe "3aKOHBI COXpaHCHHUSI bubmorexa HOK
) " https://m.edsoo.ru/ff0b25f0
Mexannyeckue KoJieOaHus U BOJTHBI
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4YecKue KojeOaHus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnunoreka [JOK
DJIEKTPOMArHuTHbIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "Llkana
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanue bubnunoreka [JOK

ANIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
cBs3n"

https://m.edsoo.ru/ff0b2fe6




VYpok-uccnenosanue "M3yueHne cBOICTB

bu6mmoreka [{OK

59 SJIEKTPOMATHUTHEIX BOJIH C IOMOIIBIO
P " https://m.edsoo.ru/ff0b2c6c
MOOMIILHOTO TenedoHa
60 Pemrenue 3agau Ha onpeeeHNe 4acTOThI
Y JUTMHBI AJIEKTPOMArHUTHOMN BOJIHBI
DneKTpOMarHuTHast IPUpPOJa CBETA.
61 CxkopocTts cBeTa. BomHOBBIE CBOIMCTBA bubmiorexa HOK
) https://m.edsoo.ru/ff0b31d0
cBeTa
WUcrounuku ceera. [Ipsamonuneiinoe
62 acpocTpaHeHHe CBIZTa 3aTMeHus bubnmorexa LOK
Pactipoctp ' hitps:/m.edsoo.ru/ff0b3658
Connua u JIyHsl
3aKOH OTPaXKEHHUs CBETA. 3epKaJa.
63 Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHA Bubmaotexa IIOK
https://m.edsoo.ru/ff0b38c4
OTPaKCHUS CBETA
[Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
64
CBETa https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpPEHHEE OTPAKEHUE CBETA.
65 I/ICHOHBSOBZIII:/IG HOJ‘IHOFIZ) BHYTPEHHETO bubmorexa LOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtopHnas padora "HcciaenoBanue
66 3aBUCHMOCTH yIJIa MPEIOMIICHHS
CBETOBOTO JIy4ya OT YIJIa MaJicHus Ha
rpaHuile "Bo3ayx-cTekyio""
Ypok-koHpepenuus "Vcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBOJIbI, ONITHKOBOJIOKOHHAS CBA3b"
Bbubnmmoreka IIOK
68 JIunazel. OnTHdeckas Cuiia JIMH3EI 1

https://m.edsoo.ru/ff0b3f2c




bu6mmoreka [IOK

69 II 0 i
OCTPOCHHE HSODPBRCHIH B JHH3AX https:/m.edsoo.ru/ff0bd44a
JIaboparopHas padota "OnpeneneHue
70 box EHOI‘I(;) aC(I:TOﬂHI/ISI u OI;ITIII/IIIeCKOf/'I bubmmorera [JOK
Y P o " https://m.edsoo.ru/ff0b4206
CWJIBI COOMPAIOIIEH JIMH3BI
Ypok-koHpepermus "OnTuieckue bubnuotexa [JOK
71 "
JIUH30BbBIE TPUOOPHI https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmorexa HOK
9P https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "JlepexTsl 3peHust.
Kaxk coxpanuts 3penue"
Pa3noxxenue 6enoro cBeTa B CIIEKTP.
74 Omnerter HetoToHa. Crioxxenue ’ bubmorexa HOK
' https://m.edsoo.ru/ff0cOf4c
CIEeKTpaJIbHBIX 1IBETOB. /{ucmepcus cBera
JlabopaTtopHnast pabota "OMBITHI 11O
75 Pa3IoKEHHUIO OEJIOTO CBETa B CIIEKTP U bubmuorexa [JOK
BOCHPUATHUIO LIBETA IPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJIIOCHUH Yepe3 [IBETOBbIC (GUILTPHI"
VYpoxk-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: TucIiepcusi, MHTEpPEpPEeHITUSI U
mudpakus”
77 OmnbiTel Pe3epdopna u mianerapHas bubnuorexa [JOK
MOJeIb aToMa https://m.edsoo.ru/ffOc12a8
78 [Tocrynarer bopa. Moznens atoma bopa
79 Hcnyckanue U MOrjonieHNue CBeTa aTOMOM. bubnunorexa [JOK
KBantsl. JInHelyaTeie CrIEKTpEI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HabmtoeHue ciekTpoB bubnunoreka [JOK

ucnyckanus"

https://m.edsoo.ru/ff0c1550




bubmuoreka [JOK

81 PagroakTuBHOCTB U €€ BUIBI
e A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykionnas bubnuorexa [JOK

82
MOJIENb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHbIe nipeBpamenus. M30Tormsl bubmmorexa [TOK

PeEp ' https://m.edsoo.ru/ffOclal4

34 Pemtenue 3amay o reme: "PagnoakTUBHEIE bubmmoreka [{OK
npeBparnieHus" https://m.edsoo.ru/ff0c1b4a

85 [Tepuon monmypacnana
VYpoxk-koudepenus "PagnoakTuBHbIC

86 I/I3pJ'I eHI/IS(Ib Bpl'I HUpoJe, MEIUITUHE bubmorexa [OK

" " PHPOJE, ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE

27 AnepHble peakuun. 3aKOHbI COXPaHEHUS bubnuoreka [JOK
3apsiI0BOTO U MAacCOBOTI'0 YHUCEI https://m.edsoo.ru/ff0c1c58
DHeprus CBsI3U aTOMHBIX sifep. CBs3b bubnuoreka [IOK

88
MAacChl ¥ SJHEPruu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a v ieneHus saep. bubnnoreka [IOK
Hctounuku sHepruu CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHhepenus "SnepHas sHEpreTUKA.

91 JleficTBUS palMOAKTUBHBIX U3TyYE€HUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJBHOM paboTe MO
90 TeMe "DIEKTPOMarHuTHOE IO0JI€. bubnunoreka [JOK

DnekTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
SIBJIEHUS"

https://m.edsoo.ru/ff0c223e




KonTtponsHas pabota o Teme
"DJIeKTPOMAarHUTHOE TIOJIE.

93
DneKkTpoMarHuTHbIC BOJIHBL. KBaHTOBBIE
siBJIeHHs "

o4 [ToBTOpenue, 0600meHue. JlaboparopHbie bubnuotexa [JOK
paboTsl 1o Kypcy "B3anMoneiicTBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606menue. Peenue

b K
95 pacyeTHBIX M KaUYECTBEHHBIX 33724 110 TEME nomorexa 1O
" " https://m.edsoo.ru/ff0c2572
Tennosle nporeccsl
[ToBTOpenue, 0606menue. Pemenue
’ b K

96 pacUeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME mommorexa T10
LI S —— https://m.edsoo.ru/ff0c2a2?2
[ToBTOpenue, o6odmenue. Pemenne

b K

97 pacueTHBIX M KaUeCTBEHHBIX 3a]1a4 110 TEME mommorexa 110
"KITJ1 57eKTpOyCTaHOBOK" https://m.edsoo.ru/ff0c2b30

08 [ToBTOpenue, o606meHue. JlaboparopHbie bubmuorexa [JOK
paboThl o Kypcy "CBeToBbIe siBIICHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o606menue. Pabora ¢

’ Bubaunorexa LIOK

99 TEKCTaMU 10 TeMe "3aKOHbI COXpPAHEHUS B 1
MexamiKe" https://m.edsoo.ru/ff0c2d6a

100 [ToBTOpenue, o606menue. Pabora ¢ bubnuorexa [JOK
TekcTamu 1o Teme "Kosebanus u BoJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabota c bubnunorexa [JOK
TeKkcTamu 1o TeMe "CBeTOBbIC SABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 06006mEeHne. PaboTa ¢

102 TekcTamu 1o TeMe "KBaHToBas U sijiepHas

¢u3nka"




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

27




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» ®duswnka, 7 xknace/ [lepemkun .M., UBanos A.U., AkiimonepHoe o0miectBo «M31aTenbcTBoO
«IIpocsemenne»

» ®duswnka, 8 kiace/ [lepeimkun V.M., UBanos A.U., AkiimonepHoe obmiectBo «M31aTenbcTBo
«Ipocsemenue

» Gusuka, 9 xnacc/ [epeimkud U.M., I'ytauk E.M., UBanos A.U., [Terpoa M.A.,

AxnmonepHoe obmectBo «M3narenscTBo «IIpocBerienue

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

7 KIIACC

1.PaGouas mporpamma.

2. [Iporpammbl 0cHOBHOTO 00111er0 0OpasoBanus. Pusuka. 7 — 9 Kkiaccel
(aBTopsrl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PaGoyas nporpamma no ¢pusuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BEIOPAHHBIM YICOHHMKOM:

4. Tlepeimkun A.B. @usuka. 7 kinacc. YueOHUK 1 00111e00pa3oBaTeNIbHBIX YUPEKICHUH .
M.:[Ipoda. 2011

5. Jlykammk B.1. CoopHUK BOpocoB u 3ama4 1o ¢usuke. 7-9 k. — M.: [IpocBenienue,
2010. —192c.

8 KIIACC

1. Pabouas nporpamma. dusuka. 7 — 9kiacchl: y4eOHO-METOIUNIECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-e uzn.,crepeotun. —M.: JIpoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 00111eTO 0OpazoBanust. dusuka. 7 — 9 kiacchl
(aBTopsl:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BBIOPAHHBIM YUCOHUKOM:

4. Iepoimikun A.B. ®usnka. 7 knacc. Y4ueOHUK i 00111e00pa30BaTeNbHBIX YUPEKACHUN .
M.:Ipoda. 2011

5. Jlykamuk B.W. C6opHUK BOmpocoB U 3aad 1o ¢usuke. 7-9 k. — M.: [Ipocenienue,
2010. -192c.

6. Kupuxk JI.A. ®u3uka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pA0OTHL. —5-
e m3panue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlaboparopHsle paboTsl. KOHTpoIbHBIE 3a0aHUs. —
Caparos:JIuuei, 2014.

8. «KoHTpoabpHO-U3MepuTenbHble Matepuanbl. Pusnka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOGHO-MeToauueckoe nocodue/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

10.A.B. INeppikun @usuka-8xi 2017 M. JIpoda

11.H.B. ®unonoBuy Metoanyeckoe nmocobue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTPOJIbHBIE paboThI-8 kinacc 2017 M.

Hpoda



13.B.B. [llaxmarosa ,O.P. Illedep Jnarnoctudeckue padbotsr -8 kimacc 2016 M. JIpoda
14.A.E. Mapon, E.A. Mapon, C.B. Io3oiickuii Coopark Bompocos u 3amau 2015 M. [Ipoda

9 KJIACC

1. Pabouas mporpamma. ®usnka. 7 — 9xmaccel: yaeOHO-METOMUECKOTO OCOOUs
/coct.TuxonoBaE.H. — 2-e u3n.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111ero oOpasoBanus. Pusuka. 7 — 9 kiaccel
(aBTOprl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma no ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YYEOHUKOM:

4. eppimkun A.B. ®usuka. 7 knace. Y4eOHUK 1 00111e00pa30BaTEIILHBIX YIPEIKICHHA .
M.:Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BOIpocOB U 3aAa4 1o gusuke. 7-9 k. — M.: [Ipocsenienue,
2010. -192c.

6. Kupuxk JI.A. ®uzuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHL. —5-
e m3nanue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3zuka. 7 knacc. JlabopatopHsie paboTsl. KOHTpOsIbHBIE 3a1aHUS. —
Caparos:JIuueii, 2014.

8. «KonTpoapHO-u3MepuTenbHbie MaTepuanbl. Ousnka. 7 kinacc/Coct. H.W. 3opun. — 2-¢
u3n.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usnka. 7 kiacc: yaeOHo-mMeroanaeckoe nmocoome/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

KonTtponbHbIe 1 caMoCTOsITeNIbHBIE PAabOTHI 10 (u3uKe. 9 Kinacce: kK yueOHUKy A.B.
[Tepermkuna, E.M. I'ytauk «®usuka 9 xnacey» / O.U. I'pomuesa. — M.: 3narenscTBo
«Dx3ameny, 2014.

Tectrl o ¢usuke. 9 xnace: k yueonuky A.B. [lepeimkuna, E.M. I'ytHUK «Du3nka

9 xkmace» / O.U. I'pomuieBa. — M.: M3natenbcTBO «OK3ameny, 2010.

dusuka. 9 kimace. TemaTtrnyeckue TeCTOBBIE 3aManns g moarorosku Kk ' MA. / aBT.- cocCT.:
M.B. boiinenko, O.H. Mupomkuna. — Spocnasis: OOO «Akanemus pazButus», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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

1.bubnunoreka — Bcé no npeamety «dPusnkay. — Pexxum nocrymna: http://www.proshkolu.ru
2. BugeoonsITel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas komnekuus uudpoBbeIX 00pa3oBaTeabHbIX pecypcoB. — Pexxum nocryna:
http://school- collection.edu.ru

4. laTepecHble MaTepUalibl K ypoKaM (PU3HMKU MO TEMaM; TECTHI 10 TeMaM; HarJIsAHble
nocobus kK ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. lludposbie oOpazoBartenbHble pecypebl. — Pexum goctyna: http:/www.openclass.ru
6. DneKTpoHHBIEe YyUeOHUKH 10 dusuke. — Pexxum nocrymna: http:/www.fizika.ru

. Enunas xonnexius mudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi EHTP HH(OPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepHer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTs6ps» MaTepuainsl o ¢usuke. http://archive.september.ru/fiz

11. Aunmanuu pusmueckux o0bekToB. http://physics.nad.ru/

12. ’KuBas ¢usuka: odyuatomnias nporpamma. http://www.int-edu.ru/soft/fiz.html
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