MMHUCTEPCTBO ITIPOCBEIEHUSI POCCUMCKOM ®EJAEPALINM

MYHUIUIIAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIBHOE YUPEXKIEHUE
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HOACHUTEJIBHASA 3ATIMCKA

[IporpaMmma 10 (U3MKE Ha YpPOBHE OCHOBHOrO O00IIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOXXEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€roM (peaepanbHOM paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yuebHoro npeamera «Ou3uka.

CopepxaHue mnporpaMMmbl MO (U3MKe HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AlMI0 H3Y4YCHHS
(Gu3uKU Ha NeATENbHOCTHOW OCHOBe. B mporpamMme mo (u3uKe Y4YUTBHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJbTaTaM O00yUEHHUs, a TaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111€T0 00pa30BaHUsI.

[Iporpamma 1o gpu3uke ycTaHABIMBAET pacHpeeieHrue yueOHOro Marepuania
1o rojgaM o0yuyeHus (1o Kiaccam), MpeajiaraeT NPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COJEpKaHUS U
yuéTe BO3paCTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢usuke pa3zpadoTaHa € LEIbIO OKAa3aHUS METOJUYECKON
MOMOIIY YYUTENIO B CO3[JaHUU paboyeil mporpaMMbl O Y4eOHOMY MPEIMETY.

®du3zrKa sSBIAETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE NPOIECCOB U
SIBJICHUW, M3y4yaeMbIX XHUMHEH, Ouoyiorued, actpoHomMuend © (HUINYECKOU
reorpaguedf, BHOCHUT BKJAJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
nOpenocTaBisieT Haubojee sICHble O0pas3lbl NPUMEHEHUS HAaydyHOro MeEToja
NO3HAHUs, TO €CTh CIIOCO0a MOIYYEHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOro OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa30oBaHUs COCTOUT B (POPMUPOBAHMHU €CTECTBEHHOHAYYHOM TPaMOTHOCTU H
UHTEpeca K HayKe y 00y4aroIuxcsl.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE TMPEAINONaracT OBJIAJCHHE
CIEYIOIIUMU KOMIETEHTHOCTSIMH, XapaKTEepPU3YIOIIUMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTbD:

e HAYYHO OOBSACHSATH SIBJICHMUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e HHTEPOPETHPOBATH  JIaHHbBIE M MCIOJb30BaThb  HAYYHbIE
JI0KA3aTeNbCTBA JIJIs1 IOJTYUYE€HUS BHIBOJIOB.

Henmn wusyyeHus (PU3NKK HAa YpPOBHE OCHOBHOI'O OOINEro o0Opa3oBaHHS
ompenenensl B Konmenmuu mnpemnomaBaHust ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTeibHBIX opraHuzanusx Poccuiickoit ®enepanuu, peanu3yrOIUX
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAMMBbI,  YTBEPKIEHHON  pelIeHHEM



Komnernn Munucrepcersa npocsemienus Poccuiickoit denepauuu (mpoTokosa ot 3
nexabps 2019 r. Ne T1IK4BH).

Heaun uzyyenust GU3NKU:

NpuoOpEeTeHHEe HWHTEpeca W CTPEMIICHHS OOYydYaroluxcsi K HaydHOMY
W3YYEHUIO TPHUPOJBI, Pa3BUTHE WX MHTEIJICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUS M (popMHUpOBaHUE
HCCIICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMHUpOBaHHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TIPEACTABICHHA O POMU (U3WKU IS Pa3BUTHSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE  TPEJCTABICHHMH O  BO3MOXHBIX  chepax  Oymymiei
npo¢eCCUOHANILHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
nanbHEHIIeMy 00y4eHHUIO B 3TOM HATPaBIICHHH.

JlocTiKeHne STHX Ielield mporpamMmbl 1o (U3MKe Ha YpOBHE OCHOBHOTO
o01iero oopazoBaHusi 00eCEUNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

NpUOOpEeTeHNe 3HAHWK O JAUCKPETHOM CTPOCHHWM  BEMIECTBA, O
MEXaHUYCCKUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSX

NpPUOOPETCHHE YMEHUN ONMHCHIBATH U OOBSCHATH (DM3MUECKHUE SBICHHS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUIA;

OCBOCHHE METOJIOB PpEHICHUS NPOCTEHIMX pPacUYETHBIX 3ajJad ¢
HCITOIb30BaHUEM bU3UIECKUX MOJICIICH, TBOPYECKHUX u
MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOIIOAaTh MPUPOIHBIC SBICHUS U BHITIOIHATH OMBITHI,
nabopaTopHbie  pabOTBl M OKCICPUMCHTAJBHBIC HWCCIICIOBAHUS  C
HCIIOIb30BaHUEM U3MEPHUTEIBHBIX TTPUOOPOB;

OCBOCHHE TPUEMOB pabOThI ¢ MHpOpMAIeH (PU3NIECKOTrO COACPKAHUS,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSAX (U3HMKH, aHAIH3 U
KPUTHYIECKOE OLICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepamu mpodeccroHaIbHON AeATENHbHOCTH, CBI3aHHBIMH
C (u3ukoi, W COBPEMECHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTIKCHUSAX (PU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30Bblil ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
kJacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 daca B Helemro).



[Ipennaraemeblii B mporpaMMe no (pu3HKe MepedyeHb JadopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHAATENbHBIA XapaKTep, YUUTENb JIETaeT BEIOOP MPOBEICHMUS
7a00paTopHBIX PabOT M OIBITOB C YYETOM HWHAMBUAYAIBHBIX OCOOEHHOCTEU
o0yJarouuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHui, MpeasaraeMblX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 FK3aMeHa 10 (PU3HKE.



COJEPXAHME OBYYEHUA
7 KIJACC

Paznen 1. @usuka v €€ poJib B IO3HAHUM OKPY KAIOUIEro MUpPaA.

®usuka — Hayka o npupoxe. fABnenus npuponbl. dusznueckue SBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckne BeMMUMHBL. M3mepeHue Qu3anyeckux BenuduH. Duznyeckue
npubopsl. [Torpemnocts n3mepenuit. MexayHapoaHasi cUCTEMa eIUHUII.

Kak ¢usuka u gpyrue ecTecTBEHHbIE HAyKM H3y4aloT MPHUPOAY.
EcTecTBEeHHOHAYUYHBIM METOJ] TMO3HAHUsS: HAONIOAEHUE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 MIPOBEPKE TUIIOTE3, OOBSICHEHHE
HabmogaemMoro sipneHus. Onucanue GU3NUecKux sIBJICHUN ¢ TOMOIIBIO MOJIENIEH.

Jemoncmpauuu.

1. MexaHHMuYecKre, TEIUIOBBIE, DJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Ouznueckue npuOOPHl U MpPOIenypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
U(GpPOBBIM MPUOOPOM.
Jlabopamopnsie padbomosl u onvimol.
1. Omnpenenenuve 1EHBI ASTEHUS Kbl U3MEPUTEIBHOTO IpUOopa.
2. M3mepeHue paccTOSHUN.
3. M3mepenne o0bEMa XKUIAKOCTH U TBEPJOTO TEA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIL.
5. W3mepenue temiiepaTypsl IpU NOMOIIM >KUIKOCTHOTO TEPMOMETpa H
JaTYMKA TEMIEPATYPHI.

6. IIpoBenenue wmccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH MOJETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OOJibllle, YeM OOoJbllle BhICOTA
IIyCKa.

Paszneu 2. IlepBoHayajibHbIe CBe/IeHHSI 0 CTPOEHUHU BellecTBA.

Crtpoenue BemiecTBa: aTroMbl H  MOJIEKYJbI, HX pa3Mmepbl. OTBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBwxenne dactul BemlectBa. CBSA3b CKOPOCTH JBUKEHUS YaCTHUI[ C
TemrepaTypoil. bpoyHoBckoe nBwxenwe, nuddys3us. BzammomericTBue dacTuil
BEILIECTBA: MPUTKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEN M TBEPIBIX
(KkpucTaymunmueckux) Teia. B3anMocBsi3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.



Hemoncmpayuu.

1. HaGnrogeHue 6poyHOBCKOTO JBUKECHUS.

2. HaGmonenue nuddysun.

3. HaOmiomenue — siBjeHuil,  OOBSACHAIOIMIUXCA  MPUTSHKEHHUEM WM
OTTAJIKUBAHUEM YaCTHIl BEIIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuaMeTpa aroMa METOAOM psoB (C  HCIOJIb30BAaHUEM
dotorpaduii).

2. OnpITHI 10 HAOIIOJICHUIO TEIJIOBOTO PACUIUPEHUS Fa30B.

3. OnbITHI MO0 OOHAPYKEHUIO AEHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.

Pa3nen 3. /IBu:keHMe U B3aUMOJAEeCTBHE TeJl.

MexaHnueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE [BHXKEHUE.
Cxopoctb. CpelHssi CKOPOCTh MPHU HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBnenne mHepuMM. 3aKOH WMHEpUMH. B3anmoneincTBHe Ten Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BHM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InotHocTh BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B €JIMHULE
00BbEMa BEIECTBA.

Cwiia Kak xapakTepucTHKa B3auMoAehcTBUs Tell. Cuia ynpyrocTd M 3aKOH
I'yka. 3mMepenune cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHHE TATOTEHUS U CHJIa
TsokecTH. Cuia TSHKECTH Ha Apyrux maHerax. Bec Tena. Hesecomocts. Cnoxenue
CWJI, HAPABJIIEHHBIX II0 OJHOM IpsiMou. PaBHonelicTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbKEHHS U TPEHUE TIOKOs. TpeHue B MPUPOIE U TEXHUKE.

Jemoncmpayuu.

Habmronenne MmexaHn4ecKoro ABUKEHUS Tea.
N3mepenne ckopocTr NPSMOJINHENHOTO IBUKEHHUS.
HaOGntonenue siBjeHust HHEPIIMH.

1

2

3

4. HabmroneHue n3aMeHEHUs! CKOPOCTHU MPH B3aUMOJICHCTBUU TE.

5. CpaBHEHHE MacC 110 B3aUMOJIEHCTBUIO TEIL.

6. Clo)keHue CuIl, HAIPABJIEHHBIX 110 OJHON NPSIMOM.

Jlabopamopnwie padbomosl u onvimol.

1. OrmpeneneHne CKOPOCTH PAaBHOMEPHOIO JIBM)KEHMS (IIapHKa B KUIKOCTH,
MOJIETIN JIEKTPUYECKOr0 aBTOMOOMIIS M TaK JaJiee).

2. OmpezeneHne CpelHEH CKOPOCTH CKOJNBXKEHHsSI Opycka WM IIapuKa IO
HAKJIOHHOM TIJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOIO TENA.

4. OnbITHI, JEMOHCTPUPYIOLIHUE 3aBUCUMOCTbh pacTsLKeHHs (Iedopmanun)
OPYXUHBI OT TPUIT0KEHHOW CHJIBIL.



5.

OnbBITHI, JEMOHCTPUPYIONIUE 3aBUCHMOCTD CHJIBI TPEHHS CKOJIBKEHHUS OT
Beca Tella ¥ XapaKTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTEI U ra3oB.

JaBnenue. CriocoObl YMEHBIIIEHUS U YBEIUYEHU JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHS Taza OT 00b&ma, Temmeparyphl. llepenaua naBiaeHus
TBEPABIMU TEJIAMH, JKUAKOCTSIMUA M razamu. 3akoH I[lackams. [IneBmaTmueckue

MallvHbl. 3aBUCUMOCTh AAaBJIEHUS KUJIKOCTU OT IiyOuHbl. ['mapocrtaTuueckuit
napanokc. Coobmaromuecs cocynbl. ['uapaBindeckiue MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naieHue. [IpuumHBI CyliecTBOBaHUS
BO3AyIIHON 000souku 3emiu. OnbiT Toppuuemnu. M3mepenue atMochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro JaBJIECHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[TpubGops! 17151 u3MepeHus: aTMOchEepHOTro 1aBJICHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. BoznyxormiaBanue.

Jemoncmpauuu.

o vk w N e

~

3aBUCUMOCTB JABJICHHS ra3a OT TEMIIEPATYPBI.

Ilepenayda naBiaeHuUs KUIAKOCTHIO U Ta30M.

Coobmiaroiuecst CoCy/bl.

I'mppasinueckuii npecc.

[IposiBnenue neficTBUs aTMOC(EPHOTO JaBICHUS.

3aBHCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00BEMa MOTPYXKEHHOW YaCTH
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAIKUBAOLIEH CHIIBI BECY BBITECHEHHON KUAKOCTH.
VYcnoBue miaBaHus Tel: IJIABaHWE WIHA MOTPYXKEHUE TEI B 3aBUCUMOCTH
OT COOTHOLIEHUS TUIOTHOCTEH Tella U KUAKOCTH.

Jlabopamopnuie pabomost u onvimel.

1.

HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMA MOTrpyKEHHOM B
KUJKOCTb 4aCTH TEJIA.

OnpeneneHre  BBITAIKUBAIOIIEH CHJIbL, JCHCTBYIOLIEH Ha  TeJo,
NOTPYKEHHOE B KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIECH CHIIBI, IEUCTBYIOIIEH HA TEJIO0
B JKAJKOCTH, OT MacChl TeJa.

OneITEl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTH BBITAJKHUBAIOIIEH  CHUJIBL,
NEICTBYIONIEH Ha TEJIO B IKUAKOCTH, OT OOBEMA NOrpy:KEHHOM B
KUJKOCTb YaCTH T€Ja U OT INIOTHOCTH JKUJKOCTH.

KonctpynpoBanne apeoMerpa WM  KOHCTPYMPOBAHME JIOAKH U
ONPEIEIIEHUE €€ TPY30I0AbEMHOCTH.



Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrusi.
Mexanunueckasi padota. MOLIHOCTb.
[IpocTbie MexaHU3MbI: pblyar, OJOK, HaKJIOHHas IuIOCKoCTh. IIpaBuio
paBHOBecus pbluara. [IlpumeHeHue TmpaBuiIa paBHOBECUS phluara K OJIOKY.
«3onoroe mnpaBwiao» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTnyeckas W TNOTEHUMAJIbHAs JHEPTHUS.
[IpeBpailieHrie OIHOTO BHUJIa MEXAaHUYECKOW YHEPTUH B IPYTrOil. 3aKOH COXPaHEHUS
SHEPTrUH B MEXAHUKE.
Jlemoncmpayuu.
1. IIpumepsl MpOCTHIX MEXAHU3MOB.
Jlabopamopnwie padomul u onvimol.
1. Omnpenenenue pabOThl CUIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU Tella
10 TOPU3OHTAIIBHOW ITOBEPXHOCTH.

2. HccnenoBaHue yclOBHI paBHOBECHS pblUyara.
N3mepenue KIIJ[ HaKJIIOHHOW ITOCKOCTH.

4. V3yuyeHne 3aKOHA COXPAaHEHUs MEXAaHUYECKON DHEPTHUH.

8 KUIACC

Pa3nen 6. TenJioBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJA. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUU.

Mogenu TBEPAOro, XHUAKOTO M Ta3000pa3HOrO0 COCTOSHHUM BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObSICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPIBIX TEI HA OCHOBE IIOJIOKEHUN MOJEKYISIPHO-KUHETUYECKON TEOPHUHU.
CmaunBaHM€e U KalWUISIPHBIE sIBJIEHUS. TemioBoe pacliupeHue U CxKaTue.

Temneparypa. CBsA3b TeMIEPATypbl CO CKOPOCTBIO TEIIOBOIO JIBHIKECHHUS
yacTull. BuytpeHHsass sHeprus. CrnocoObl HM3MEHEHUS BHYTPEHHEH DSHEpPruu:
TeIIonepeaayda " COBEPILIEHUE paboTHI. Bunsl TEIJIONEPEAAUH:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3TyYEHUE.

KonnuecTtBo TemnoTel. YenbHas TEIUNIOEMKOCTh BElIecTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHe. YpaBHeHUE TeruioBoro OanaHca. [liaBinenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJElbHAsA TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHaencamus. Mcmapenwe. Kunenuwe. YnmenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS OT aTMOC(HEpHOro
JABJICHUSI.

BnaxxHocth Bo3ayXa.



OHeprus TOIUIMBA. Y IE€JIbHAS TEIUIOTA CTOPAHUSL.

[Mpunnuner pabotsl TeroBbix jasurarenei KIIJ[ TeruioBoro nuratens.
TerioBble IBUraTENM U 3alIUTa OKPYKAKOLIEN CPEIbI.

3aKOH COXpaHEHHUS W IIPEBPAILCHUS YSHEPTUHM B TEIUIOBBIX MPOIIECCaX.

JHemoncmpayuu.

1.

2
3
4.
5

w o N o

10.
11.
12.
13.

Habmronenre 6poyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

Habmronenne sBieHniA cMauMBaHMs M KaMIIIIPHBIX SIBJICHUH.
Habmronenue TemioBoro pacimpeHust Te.

N3MeHenne namieHus rasa Mpu U3MEHEHHH O0bEMa M HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuina u3MepeHus TeMIepaTypsbl.

Bupae! Tenonepenayn.

OxuaxxaeHue npu COBEPIIEHUH padoThI.

Harpesanwne npu coBepiiieHUH paboThl BHEIIHUMH CHUJIAMHU.
CpaBHEeHHE TEIUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmonenne kuneHus.

Habmonenue nocTostHCTBa TeMIepaTyphl IPH TUIABJICHUU.
Mopaenu TEIIOBBIX ABUTaTEIICH.

Jlabopamopnwie padbomost u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITHI 10 OOHAPYKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIHA caxapa.
OnpIThl 10 HAOJIOAEHUIO TEIUIOBOTO PAaCIIMPEHMs T'a30B, >KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiaeHUs BO3yXa B OalJIOHE IINPULIA.

OneITB, TEMOHCTPHUPYIOLIUE 3aBUCUMOCTBH [JABJIECHUS BO3JyXa OT €ro
00BbEMa U HArpeBaHUs WIM OXJIaXKICHUSI.

[IpoBepka runoTe3bl JUHEHUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUMKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

HabGmtonenue wu3MeHEHUsT BHYTPEHHEW OJHEpruu Tella B Ppe3ynbTare
TeIUIonepeaun U paboThl BHEIIHUX CHJL.

UccnenoBanue sBIEHHUS TEIMJIOOOMEHAa MpPU CMEIIMBAHUU XOJIOAHOW U
ropstyer BOJBI.

Omnpenenenne  KOMWMYECTBA  TEILIOTHI, IOJYYEHHOTO BOAOW  IIpHU
TEIMI000MEHE C HarpeThIM METANINYECKUM LIIIUHAPOM.

Onpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCIapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIAJKHOCTH BO3yXa.

Omnpenenenre yeapHON TEIUIOTHI IJIABJIEHUS JIbJA.



Pa3znesn 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHMS.

DnekTpusauus Ten. [[Ba poma 3JEKTpUYECKHX 3apsiaoB. B3aumoperncTtBue
3apspDKeHHBIX  Tesl. 3akoH KynmoHa (3aBUCMMOCTH  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TET OT BETUYMHBI 3apSAJI0OB U PACCTOSTHUSL MEXKIY TETIAMH).

Onektpuueckoe mnojie. Hanpspk€HHOCTh anekTpuueckoro mnods. [lpuHuun
CYyNEepHO3UILIUM ICKTPUUECKUX TTOJIeH (Ha KaueCTBEHHOM YpOBHE).

Hocurenu snexkrpuueckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3aps.
Crpoenne aroma. IIpOBOJHMKM W JUAJIEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

DIJIEKTPUYECKUM TOK. YCIOBHUSL CYIIECTBOBAHUS DSJICKTPUUECKOTO TOKA.
Hcrounuku mocTostHHOro ToKa. JIeMCTBUSL AIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B KUJKOCTSIX U razax.

Onektpuueckags uenb. Cuiia  TOka.  DJEKTPUYECKOE  HAIPSKECHHE.
ConpoTruBieHHE TPOBOJHUKA. Y AEIBHOE COMPOTHUBJIIEHUE BellecTBA. 3akoH Oma
nis ydactka uend. llocrmenoBarenbHOE M HapaJUIeIbHOE  COEAMHEHHUE
IIPOBOJHUKOB.

Pabora © MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DJIEKTPUUECKUE 1IETIH U TTOTPEOUTENH dIEKTPpUIECKoi sHeprun B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocrostHHbIE ~ MarHUTHl.  B3anmMomencTBUE  MOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MaraHuTHoe noJjie 3eMJIM U €r0 3HAaYEHUE ISl )KU3HU Ha 3eMUIE.
OnbiT  Opcrena. MarHutHoe ToN€  JJIEKTpUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIEMCTBUE MArHUTHOIO TIOJISI HA IPOBOJAHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSIHHOIO ToKa. Vcronb3oBaHue »3ieKTpoABUTATENEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBiaeHre dIeKTpOMAarHuTHOM MHAYKIUU. [IpaBuno Jlenna.

DJIEKTpOreHepaTop. Croco0sbl MOJTy4YEHUS AJIEKTPUYECKOU SHEPIUHU.
DIIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.
Hemoncmpauuu.

DJIeKTpHU3aLUs TEN.

JIBa poja 3JIEKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHUE 3aPSyKEHHBIX TEJL.
Y CTpONCTBO M AEUCTBUE DIIEKTPOCKOMNA.

DIIEKTPOCTaTUYECKAs HHAYKIUSI.

3aKOH COXpaHEHUS DJICKTPUUECKUX 3aPsJIOB.

[IpoBOIHUKY Y THUAJIEKTPUKHU.

MopaenvupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO OIS

M CcTOYHMKH TOCTOSSHHOT'O TOKA.

JIeCcTBUA 3JIEKTPUUYECKOr0 TOKA.

10. DNEKTPUYECKUI TOK B KUJKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

l"azoBbIi pa3psa.

N3MepeHue CUiibl TOKa aMIIEPMETPOM.

N3mepenune 3eKTpUYeCcKOro HapsiXKEHUsI BOJIbTMETPOM.

PeocraTr 1 marazus cOnpoTUBIICHUH.

BzaumopeiicTBre MOCTOSIHHBIX MAarHUTOB.

MoaenvpoBaHrue HEBO3MOKHOCTH Pa3/ICICHUS MTOJIIOCOB MarHUTA.
MoaenupoBaHre MAarHUTHBIX MOJIEH IOCTOSSHHBIX MAarHUTOB.
OneIiT Dpcrena.

MarsuTtHOE 11os€ TOKa. DJIEKTPOMArHHUT.

JlelicTBME MarHUTHOIO T10JIA HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTaTENb MTOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMATHUTHON WHAYKIHH.

OmnebiTer @apanes.

3aBUCUMOCTh HAIpPaBJICHUS HWHIYKIMOHHOTO TOKAa OT YCIOBUM €ro
BO3HHUKHOBCHMS.

DJIEKTPOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnuie padbomost u onvimel.

1.
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10.
11.

12.

13.

OmeITel TO HAOJIOACHHWIO DJIEKTPU3AMKM  TEl WHAYKIHWECH U TpHU
CONIPUKOCHOBECHHH.

HccnenoBanre nelCTBUS DJICKTPUYCCKOIO IOl HAa IIPOBOJHHMKHA U
JTUDJICKTPUKH.

COopka 1 mpoBepKa padOTHI JIEKTPUIECKOH IIETTH TTOCTOSHHOTO TOKA.
N3Mepenue u peryJIupoBaHUe CHIIBI TOKA.

N3mepenne u peryinmpoBaHne HAMPSHKESHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 PE3UCTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSHKCHHS HAa PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIIEKTPUUIECKOTO
COTIPOTHUBJICHUSI TIPOBOJAHMKA OT €ro JUIMHBI, IUIOMIAJN MONEPEUYHOTO
CEUCHHS U MaTepuaa.

IIpoBepka mpaBuWia CIOKCHHUS HANPsHKCHUHW TIPH  IOCIEA0BATEIHBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia IS CWIBI TOKa TMPHU MapaLICTbHOM COCIUHCHUU
PE3UCTOPOB.

Ornpenenenre padOTHI AJAESKTPUUSCKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHue MOITHOCTH  DJIGKTPUYECKOIO TOKA, BBIICIIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaAIPSDKCHUS Ha HEH.

Onpenenenue KIIJ[ HarpeBarterns.



14. MccnenoBanre MarHMTHOT'O B3aMMOJIEUCTBHUS MIOCTOSHHBIX MarHUTOB.

15. U3yyeHue MarHMTHOrO TMOJISI TMOCTOSIHHBIX ~ MAarHUTOB MpU X
00BbEIMHEHUH U Pa3/IeIICHHUN.

16. MccnenoBanue neMCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJAEHCTBUSA
KATYyIIKM C TOKOM M MarHuTa OT CWJIbl TOKa WM HAIlpaBJICHUS TOKAa B
KaTyIKe.

18. I3yueHue neicTBUSl MarHUTHOTO MOJIS1 HA IPOBOAHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4EHHE PaOOThI AIEKTPOABUTATENIS.

20. M3mepenne KIIJI amekTpoaBUraTenbHONM YCTaAHOBKHU.

21. OnBITBL IO MCCIICJOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW WHJYKIIMH:
VCCIIEJOBAHNE W3MEHEHNUH 3HAYECHUS W HAIPaBICHHUS WHIYKIMOHHOTO
TOKaA.
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Paszpnes 8. Mexanuveckue siBJICHUsI.

Mexanuueckoe JBWXKEeHHME. MarepuanbHas Touka. Cucrema orcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSMOJIUHEHHOE
nBKeHrne. HepaBHoMepHOe npsiMOJIMHENHOE ABUKEeHUE. CpeHsIsi U MTHOBEHHAas
CKOpOCTb TeJa NpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiuHEHHOE aBmkeHue. CBoOOmHOE
nagenne. OneITe! [ amnies.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepnon u dactora oOpamieHus.
JIuneiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBbiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpernit 3akoH HeroToHa.
[IprHIMN CynIEpIIO3ULUHN CHJL.

Cuia ynipyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpPEHUS CKOJIb)KEHUS, CHJIa
TPEHHUS ITOKOsI, APYTUE€ BUIbI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nafgeHus. JBwxenue mmaner Bokpyr Comnua. IlepBas kocMuueckass CKOpPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue martepuanbHON TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TENA C 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT cuiibl. L[eHTp TKeCTH.

Nmnynec Tena. M3menenne mMnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa CWIl TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 3Hepruu U padoThl. [loTeHIIManbHAas HEprus Tena, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [IoTeHIIManbHas sHeprus cxxaTol npyxunbl. Kunernueckas



sHeprus. TeopeMa O KMHETMYECKOW DSHEPIMHU. 3aKOH COXPAHEHMUS MEXAaHUYECKOU
SHEPIUH.
Jlemoncmpayuu.

1.

o v A~ W

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

Halmtonenne MexaHnueckoro ABMKEHUS Tela OTHOCHTENIBHO Pa3HBIX Tell
OTCYETA.

CpaBHeHME TyTE€d W TPACKTOpPUN ABWKEHUS OAHOTO U TOTrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIMHENHOTO IBUKECHHUS.
HccnenoBanne npu3HakoB PaBHOYCKOPEHHOIO IBUKECHUS.

Halntonenue nBmxeHus Tena no OKpy>KHOCTH.

Halntonenne MmexaHnuecKkux sBJICHUMA, TPOUCXOISIINUX B CUCTEME OTCUETa
«Tenexka» npu €€ PaBHOMEPHOM U  YCKOPEHHOM JBH)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS T€laa OT MAacChl Te€lla U JEUCTBYIOUIECH HA HETO
CHUJIBL.

HaGmtonenmne paBeHcTBa CHIT TIPU B3aUMOJICUCTBHH TETI.

N3meHenue Beca Tena pu yCKOPEHHOM JIBHKECHUH.

[Iepenaya ummynbca rnpu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH MTPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJibca NpU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHue UMITyJIbca Py a0COIIOTHO YIPYTOM B3aUMOJCHCTBUU.
Halntonenue peakTMUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHMYECKOW SHEPTUU MPHU JBIKEHUH Teja MO IeUCTBUEM
MPY>KUHBL.

Jlabopamopnsie padbomosl u onvimol.

1.

KoncTtpynpoBanue TpakTta mJid pa3roHa W JajJbHEWILEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Ornpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WU JBUXKECHUS
HIapyKa o HaKJIOHHOM IJTOCKOCTH.

Ornpenenenue yYCKOpEHHsl Tejla IMPU PABHOYCKOPEHHOM JBHKEHUHU 10
HaKJIOHHOM IJTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JIBIYKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHH 0e3
HAYaJbHOM CKOPOCTH IIYTH OTHOCSITCA Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.



7. Omnpenenenne K03PpPULUUEHTa TPEHUS CKOJIbKEHHUS.

8. Ompenenenune KECTKOCTU MPYKUHBI.

9. Ompenenenre padOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JBMXKEHHMM Teja
110 TOPU30HTAJILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBl CWJIBI  YIOPYrOCTH TMPU TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJIBHKHOIO U MOJABUKHOT'O OJIOKOB.

11. I3yueHue 3aKk0Ha COXpaHEHUs! YJHEPT M.

Pasznen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHUI: TIEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTH4eCcKuil U NPYXKUHHBIA MasATHUKHU. lIpeBpamenue
SHEPruu MpH KoJIeOaTeNbHOM JIBUKEHHUU.

3aryxatonue — koneOaHusa.  BwiHyxkaeHHole — koiebaHus.  Pe3onanc.
Mexanuueckue BoJiHBI. (CBoiCTBa MeEXaHWYECKUX BOJH. IIpojonbHbie U
MONEPEYHbIC BOJHBI. JlIMHA BONHBI W CKOPOCTh €€ PacCHpOCTPaHECHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeJI€, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxeHue 3Byka. MHbpasByk u
YIIbTPa3BYK.

Hemoncmpauyuu.

1. HaGntonenue koneOGaHuii Ten mMOJ AEWCTBHEM CUJIbI TSHKECTH W CHJIBI
YOPYTOCTH.

Hab6monenune xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabOntonenune BeIHYXAEHHBIX KOJIEOAHUI U PE30HAHCA.

PacnipocTpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETH ).

HaGmtonenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHN PE30HAHC.

Jlabopamopnuie padbomost u onvimel.

1. OmpeneneHde 4YacTOThl M MEpUoja KoieOaHUW MaTeMaTUYECKOro
MasTHHKA.
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2. OmnpezeneHne 4acTOThl M IEPHOA KOJIeOaHUH MTPYKUHHOIO MAasATHHKA.

3. HccnegoBanue 3aBUCUMOCTH NEpHOJIa KOIeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NEpUoAa KOJIeOaHUH MPYKUHHOTO MasiTHUKA
OT MaccChl Ipysa.

5. IlpoBepka HE3aBUCHMOCTH IepHoAa KoieOaHuM rpysa, MOJBEUIEHHOIO K
HUTH, OT MacChl rpy3a.

6. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb  Iepuoja  KosneOaHui
NPYXUHHOTO MasiTHUKA OT MacChl rpy3a 1 )KECTKOCTHU MPYKUHBI.

7. W3mepeHue yckopeHHs CBOOOJHOTO MaJiCHMS.

Paspges 10. Di1ieKTpOMarHuTHOE 10J1€ U JIEKTPOMATHUTHBIEC BOJIHBI.



OJIEKTPOMArHUTHOE  TOJIE.  OJNEKTpOMAarHuTHble  BOJHBL.  CBOMCTBA
3JeKTpOMarHuTHoIX BOMH. Illkanma snaekTpoMarHuWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.

DnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBeTA.

Jlemoncmpayuu.

1. CBoICTBA 2JIGKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBOICTBA CBETA.

Jlabopamopnwie padbomost u onvimel.

1. M3ydeHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOWJIHHOTO

TenedoHa.

Pasznen 11. CBeToBbIe SIBJICHUS.

JlyueBas MOJEIb CBETAa. HUctounukn CBeETA. [TpssmonuHerHOE
pacnpoctpanenue cBera. 3armenus Connua u JIlynsl. OTpaxenue cera. [lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHusi cBera. [lonHoe BHYTpeHHeEe
OoTpaxkeHHe cBeTa. lcnonb30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox onayueir B JuH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejeckomna. ['J1a3 Kak onTUYecKas cHucTeMma. BIum3opykocTe u
JATbHO30PKOCTb.

Paznoxenune Oenoro cBera B crekTp. Omnbitel Hbiotona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpsAMonuHeHOE pacIpOCTPaHEHUE CBETA.

Otpaxenue cBera.

[Tonyuyenue n3o00paxeHuil B MIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKaJiax.
[Ipenomienue cBera.

Onrtuyueckuil CBETOBO/I.

Xop nyyelt B coOuparoiie JInH3e.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tomy4yenue n300pakeHu ¢ TOMOIIBIO JINH3.
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[Tpunun aeiicTBus doToammapaTa, MUKPOCKONA M TEIECKOIIA.

10. Mogensb rinasa.

11. PaznoxxeHue 6eoro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBETa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPaKEHHS CBETOBOIO Jyda OT yria
naJIeHuUs.



2. W3ydeHune xapaKTepHCTUK U300paKEHUS PEMETa B INIOCKOM 3€pKaje.

3. HccnenoBaHue 3aBHCHMOCTH yTJia MPEIOMIICHHS] CBETOBOTO Jy4a OT yria
NIa/ICHUS HA TPAHUIIE «BO3IYX—CTEKIION.

4. TlomydeHue M300paKEHUM C TOMOIIBIO COOUPAIOIEH JTMH3BI.
Ompenenenre (HOKYCHOTO PACCTOSIHHSI M ONITUYECKON CHIIBI coOMparomen
JIMH3BIL.

6. OMBITHI O Pa3JIOKEHUIO OEIIOT0 CBETA B CIIEKTP.

7. OTBITHI TI0 BOCHPHATHIO IBETa MPEAMETOB NPH WX HAOIIOJACHUH 4Yepes3
[[BETOBBIC (PMIIBTPHI.

Pa3nen 12. KBantoBble siBJIEHHUS.

OmneiTel Pe3depdopna u mianerapHas mozenb atoma. Monens aroma bopa.
HcnyckaHue u norioueHne cBeta aroMoM. KBaHThI. JIMHeUaTbie CIEKTPHI.

PannoaktuBHOCTh. Asb(a, Oera- U ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HyxionHas wmopens aromHoro sapa. Wsoromsl.  PapnoakTuBHBIE
npeBpaiieHud. [lepuon nmonypacnana aTOMHBIX SAEP.

AnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsiAOBOrO0 M MAacCOBOIO YHUCEIN.
DHeprus CBsI3M aTOMHBIX snuep. CBsi3b Macchl W 3Hepruu. Peakuuu cuHTe3a U
nenenus saep. Uctounuku 3neprum ConHIa v 3BE3.

Snepnas oHepreruka. JleMCTBHUS pPAAUOAKTUBHBIX M3JIYYCHUW Ha IKUBBIC
OpraHU3MBI.

Hemoncmpavyuu.

1. CHexTpsl U3Iy4EeHUs U MOTJIOMIECHUS.

2. ChekTpsl pa3IMYHbIX Ia30B.

3. CnekTtp Bomopoa.

4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUH.

6. Perucrpanus nsiyyeHus NpupoOAHbIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnwie padbomosl u onvimot.

1. HaOnropeHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3TyUEHUS.

2. HccrenoBanue TPEKOB: M3MEPEHUE SHEPTUM YACTHUIBI 11O TOPMO3HOMY

nytH (o gororpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHa.

IToBTOPUTEILHO-0000 1A NI MOTYJIb.

[ToBTOpUTENLHO-0000IIAIOMINI MOAY/Ih MPEAHA3HAYEH JJISI CUCTEMATHU3alUN
U 0000IIeHus  TNPEIMETHOTO  COACpPXKAHUS U ONbITa  JICATEIbHOCTH,
IPUOOPETEHHOTO TIPU U3YYEHUU BCETO Kypca (PU3WKH, a TAaKXKe JJIsi OJTOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMEHy M0 (U3HKe I 00ydaronuxcs,
BBIOPABIIIUX ITOT yUEOHBIN MpeaMeET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEANU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JeSTENbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEUMBAETCS JTOCTHKEHUE MPEAMETHBIX U
METanpeJMETHbIX  IJIAHUPYEMBbIX  pEe3yJlbTaToB  00ydeHus, QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAy4YHBIX METOZOB MCCIIEIOBAHUSA
SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJCHHE YMEHUAMH OOBICHITH (hU3MUECKUE
SABJIEHUS, NPUMEHSAS T[OJYyYEHHBIE 3HAHMS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4EeCTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IprHIMNIMANBHO IEATENIBHOCTHBIM XapakTep NAHHOIO pasfena peanusyercs
32 C4€T TOro, 4YTo OOyYalOlIUEeCs BBIMOMHSIOT 3aJaHHs, B KOTOPBIX UM
IpeaIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYYHO OOBACHSTH
¢u3nUecKue sIBICHUS B OKPYXKAIOIIeH MPUPO/Ie U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/bI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUM, B TOM
YUCJIE U IPOBEPKU TMIIOTE3 U MTOJYYEHHS TEOPETUUECKUX BBIBOOB;

OOBSCHATh Hay4yHbIE OCHOBBI HaubOoyiee Ba)XHBIX JOCTHXKEHHM COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMED, IPAKTUYECKOT O UCIIOJIb30BAaHUs PA3JIMYHBIX UICTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUA

N3yuyenue (u3NKy HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAINPABIEHO

Ha JOCTHKEHUE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pe3ynbraTe uzydyeHus: pu3NKU Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHuUs

y oOyuarorierocs 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
qaCTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHMSA :

- TPOSIBJIEHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(bu3NYeCKON HAYKU;

- IICHHOCTHOE OTHOIIIEHHUE K JTOCTHKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O0CYXI€HUU OOIIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUN
bu3uKH;

- OCO3HaHUE BAXHOCTHU MOPAIbHO-3TUUYECKUX MPHUHIUIIOB B JIEATEIBHOCTH
Y4EHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHUA:

- BOCHIPUATHE ICTETHUUECKUX KAa4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTHU, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HAHHME UEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOTO MHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEHW COCTABIISIOLLEH
KYJIbTYPBI;

- pa3BUTHE Hay4YHOW J0OOO3HATEIBHOCTH, MHTEpECa K HCCIEA0BATENIbCKOM
JEATENbHOCTH;

S5) ¢opMupoBaHuUs  KYJbTYPbl 3A0POBbS M  3MOLMOHAJIBHOIO
0J1aronmoJTyumsi:

- OCO3HaHWE LIEHHOCTU Oe30macHoro oOpaza KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBWJl OE30MACHOr0 TMOBEJAEHUS Ha
TpPaHCIIOPTE, HA JOpOrax, C JJIEKTPUUECKHM W TEIJIOBBIM O0OPYIOBAaHHUEM B
JIOMAITHUX YCIIOBUSIX;

- c(opMUpPOBAaHHOCTh HaBbIKa peQUIeKCUM, TPU3HAHUE CBOETrO MpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

- aKTHMBHOE y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alud, TropojAa, Kpas) TEXHOJOTHMYECKOH U



COLIMAJILHOM HANpPaBJIEHHOCTH, TPeOyIOIMX B TOM YHCIe U (PU3HMYECKUX
3HAHWM;

e - UHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPOPECCUil, CBA3aHHBIX C (GUZUKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpHUEHTalUs Ha NMpUMEHEHHE (PU3UYECKUX 3HAHUW A pelIeHus 3a7ad B
007acTH OKpY’Kalolllel Cpeapl, IUIAaHUPOBAHUS TOCTYNKOB M OLEHKH UX
BO3MOXHBIX ITOCJIEICTBUN JUIsl OKPY XKAIOLIEH CPEJIbI;

e - OCO3HAHHE TJO0ANTBHOIO XapakTepa SKOJOTMYECKUX NpobiieM M MmyTed HX

pELICHHUS;
e 8) amanTanum K HU3MEHSIOUIMMCH YCJOBHAM COLMAJIBLHOM U NPHPOIHOU
cpelbl:
e - TOTPEOHOCTh BO B3aUMOACHCTBUHM IIPH BBITOJTHECHUHW HCCIASAOBAaHUNA U

NPOEKTOB (PM3UYECKON HANPABIEHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM
APYTHX;

e - TIIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUECKYIO
JESATENBHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Hciie (POPMYIUPOBATH
U7ieH, MOHATHUSA, TUIIOTE3bI O PU3HUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHE Ae(DHUIUTOB COOCTBEHHBIX 3HAHWM M KOMIIETCHTHOCTEH B 00JacTH
busuKy;

e - IUIAHUPOBAHHME CBOETO pAa3BUTUS B NPUOOPETEHHWHU HOBBIX (PUIUUYECKHUX
3HAHWM;

e - CTpPEMJICHHME aHAJIM3UPOBAThH U BBISBIATH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIONb30BaHHEM (PHU3UUYECKUX 3HAHUH;

e - OIICHKA CBOMX JEUCTBHM C YYETOM BIUSHHMS HA OKPYKAIOWIYIO Cpeny,
BO3MOJKHBIX INI00AJIbHBIX MOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbraTte OCBOGHHS TpPOrpaMMbl MO (PU3MKE HAa YpPOBHE OCHOBHOI'O
o01ero oopazoBanus y o0ydaromierocsi Oyayt copMUpOBaHBl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIIE T03HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHHUKATHBHBIC  yYHHBEpCaJbHbIe  y4eOHBIC  JICWCTBUS,  PETyJIATHBHBIC
YHUBEpCAJIbHbBIC YUCOHBIC TCHCTBHSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBbie Jjornueckue JelcTBUA:
e BBIABIATHP M XapaKTepHU30BaTh CYIICCTBEHHBIC IMPHU3HAKK OOBEKTOB
(s1BIEHUI);



yYCTaHaBJIMBATh CYIECTBEHHbI NMPU3HAK KJIAaCCU(PUKALNN, OCHOBAHMS IS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTUBOPEUMS B pAaCCMaTPUBAEMBIX (paKTax,
JAaHHBIX U HAOJIIOJICHUSX, OTHOCSIINXCS K (PU3MUECKUM SIBJICHUSM;
BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBSI3M NPU H3YYECHUU (PU3MUECKUX
SBJICHUM U TPOILIECCOB, JIENaTh BBIBOJbI C UCIOJIb30BAHUEM JI€TYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUEHUH, BbIIBUTaTh I'MIIOTE3bl O B3aUMOCBS3SIX
(U3UYCCKHUX BEIIMUHH,

CaMOCTOSTENIBHO BBIOMPATh CHOCO0 pemeHus y4eOHOH (u3muecKkoi
3alayu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB peElIeHMs, BbIOOp Haunbosee
HOJXOSAIIEr0 ¢ YYETOM CaMOCTOSTENIBHO BbIJIEIIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKe IeCTBUA:

MCIIOJIB30BaTh BOTIPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT TTO3HAHNS,
MIPOBOJIUTH 10 CAMOCTOSITEIIBHO COCTABIICHHOMY TUTAHY OIIBIT, HECIOXKHBIH
GU3NYECKUl IKCIIEPUMEHT, HEOOJBIIOe HCCIeAOBaHNe (U3HUECKOTO
SIBJICHUS,

OLICHWBaTh HA TMPUMEHUMOCTH ¥ JOCTOBEPHOCTh HH(OpMAIIHIO,
MIOJTYYCHHYIO B XOJI€ MCCIICIOBAaHUS WJIH SKCIIEPUMEHTA;

CaMOCTOSTEIBHO (POpMyITHUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MIPOBENEHHOTO HAOIIOCHUS, OIBITa, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIallbHEWIee pa3BUTHE  (U3MUECKUX
MIPOIIECCOB, a TaK)KE BBIBUTATH MPEAMOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmueii:

NPUMCHSATH Pa3jIMYHbIC METOJbI, HHCTPYMEHTBI M 3alpPOChI MPH IMOUCKE U
orOope HHGpOpPMAIMU WIM JaHHBIX C Y4ETOM IMPEIIOKCHHON ydeOHOM
bu3nYeCcKon 3a1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(POPMAIIHIO
pa3IMYHBIX BUAOB U (hOPM IPEICTABICHHS,

CaMOCTOATEIbHO BBIOMpAaTh ONTHMAAbHYIO (OpPMY MpEACTaBICHUS
uHpoOpMaIlMd W WUIFOCTPHPOBATH pellacMble 3aJaddl  HECIOKHBIMHU
cXeMaMH, TuarpaMMaMu, HHOH TpaduKoil 1 NX KOMOHWHAITUSIMHU.

KomMMyHuKaTHBHBIEC YHHBEpPCaJbHbIe Y4eOHbIe 1eCTBUA:

B XOzA¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3y/IbTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYK/IaeMOM TEMBI H
BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha pEIIeHUE 3aJayd U TOIIepIKaHHE
01aro)keIaTeIbHOCTH OOIICHUS

COIMOCTAaBJISATh CBOM CYXACHUS C CYXICHUAMHU JPYIrUX YYaCTHUKOB
Jiajgora, 0OHapyKHBaTh Pa3JIMUKE U CXOJACTBO MO3UIIHM;



BBIPAJKATh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
NyOJIUYHO MPEACTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3UYECKOrO OMbITa
(9KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMaTh W HCIOJB30BaTh  IpEUMyIlEecTBA  KOMAHIHOM U
WHANBUIYaTbHOW pabOThl MPU PEIICHUU KOHKPETHOW (U3UUECKOU
po0JIEMBI;

MIPUHUMATh LIEJIA COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JEHCTBUS
no e€ JOCTIKEHHUIO: pAaclpeiensiTh pOJd, OOCYXKAaTh IPOLECCH U
pe3yJbTaThl COBMECTHOM padOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBINIOJIHATH CBOIO YacTh palOThI, JOCTUTasi KAYECTBEHHOI O pe3yJbTaTa 1o
CBOEMY HAIIPaBJIICHUI0O WU KOOPAWHUPYS CBOU JIEUCTBUA C JPYTHUMHU
YJIECHAMHA KOMAH/]IbI;

OLICHMBAaTh Ka4ye€CTBO CBOEr0 BKJIaJa B OOIIMM MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITEIBLHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

PerynsiTuBHBIC YHHBepcaJbHbIe YueOHbIE 1elicTBUSA

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOLIUX
JUISL perieHust GU3NYeCcKux 3HaAHUM;

OPUEHTHPOBATBCA B  PA3NUYHBIX IOAXOJAAX IPHUHATHS  PELICHUN
(MHIMBUAYaJIbHOE, MPHUHATHE PEUIEHUS B TpYIIe, NPUHITHE PEIICHUM
TPYIIION);

CaMOCTOSTEILHO COCTAaBIISITh AITOPUTM pelIeHus (U3NYECKOM 3aaun UiTu
IUIaHA KCCIIEAOBAHUS C Y4ETOM HMMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEM, apr'yMEHTUPOBATH Ipe/JIaraéMble BapUaHThl PELLICHUN;
JieNnaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

C&MOKOHTpOJ’lb, AMOIMOHAJIBHBIN HHTEJIEKT:

JlaBaTh aJIeKBaTHYIO OIIEHKY CUTYaIlMH U MpeJiaraTh IJiaH €€ U3MEHEHHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHUSA  (HEIOCTHXKEHUsS) PE3yJIbTaToB
JeSITeTbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B ACATEIBHOCTH (B TOM YHCIE B XOJ BBIOJHEHUS
(U3UYECKOT0  HCCIENOBaHUS WM IPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCS CHUTYyallui, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIHUX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM,;

CTaBUTh ce€0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIoro;
MPU3HABATH CBOE MPABO HA OMMUOKY MPHU perieHuH HU3NIECKUX 3a/1a4 WU
B YTBEPXKJECHUAX HA HayYHBIE TEMbI U TAKOE € MPaBo APYroro.



HHPEIAMETHBIE PE3YJIBTATBI

K xoH1y o0yuenust B 7 kjacce rmpeIMeTHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

UCIOJIb30BaTh  MOHATHUSA: (PU3MYECKHUE U  XUMUYECKHE  SIBIICHMS,
HAOJII0ICHHE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AMHUIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOe, Ta3000pa3HOE), MEXaHUYEeCKOe [IBIDKEHUE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, PaBHOJECHUCTBYIOIIAS
cuJa, nedopManus (ympyras, IJIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

paznuuath sBieHus (auddysus, TEIOBOE NBUKEHHWE YACTUI] BEIIECTBA,
paBHOMEpPHOE  JIBMKEHUE, HEpPaBHOMEPHOE JBW)XXEHHE, HWHEpIus,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OChIO
BpalllcHUs, Tepenada JaBjieHUs TBEPABIMU TellaMH, XUIKOCTAMH U
razamy, arMocdepHoe JlaBJieHHE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKOW IHEPruu) MO OMUCAHUIO MX XapPaKTEPHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SBIICHUC;
pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUU B
OKpY’)KarolieM MHpe, B TOM 4Hcie (U3UYECKHE SBJICHHUS B MPUPOJIE:
MPUMEPHI JBWKEHHS C Pa3IMYHBIMU CKOPOCTSIMH B >KMBOW W HEXHBOMU
NpUpoJie, NCUCTBUE CWIbl TPEHUST B MPUPOJAE U TEXHUKE, BIIMSHUE
aTMoc(epHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHE PHIO, pblYaru B
TeJe 4YeloBeKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/layy B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3UUECKUX SIBJICHUIA;
OIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3UUYECKUE SIBJICHUS, UCTIONB3YS
dbuzuyeckre BeNUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC
Telna, CWiIa TpeHus, JaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKUBAIOIIAS CUJIA, MEXaHW4YecKas padoTa, MOUIHOCTh, IUIEYO CHJIbIL,
MOMEHT CWIbl, KO3(P(QUIIMEHT TOJIE3HOr0 JICHCTBUS MEXaHU3MOB,
KMHETUYECKasi U TOTEHIMAJIbHAsI SHEPrus), MpU OMHMCAHUM MPABUIBHO
TpakToBaTh  (U3MYECKUI  CMBICH  HUCIHOJB3yeMbBIX  BEIUYWH, UX
00O3HAa4YEHUs W €IUHUIBI (U3NUECKUX BEITUYMH, HAXOIHUTHh (POPMYIIHI,
CBSI3bIBAIONINE JIAHHYIO (DU3UUYECKYIO BEIMYUHY C JIPYTUMHU BEJIMUUHAMU,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SIBICHHUS U TIPOIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUs CUil (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIO paBHOBeCHs pbryara (OJoka),
«30JI0TO€ TPABWIJIO» MEXAHMKH, 3aKOH COXpaHEHUS MEXaHUYECKOu



SHEPTUM, MPU OTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA W
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAXKEHHUE;

OOBACHATH (PU3UYECKUE SBJIICHUS, TIPOIECCHl M CBOMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE€ CUTyalluld MPaKTUKOOPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE u3 1-2
JIOTUYECKUX II1aroB ¢ Omopoil Ha 1-2 M3ydeHHBIX CBOMCTBA (YU3UYECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MIJIH 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3a7adyd B 1—2 JeHCTBUS, HCHOJB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIONINE (PU3NUECKHME BEIMYMHBI: HA OCHOBE aHalu3a
YCJIOBUS 3a/1a4M 3alUChIBATh KPaTKOE YCIIOBHE, MOJCTABISATh (U3UUECKUEC
BEJIUYMHBI B (DOPMYJIBI M MPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JIaHHbIE, HEOOXO/IUMbIE NI PELICHUS 3a/1a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIy4YeHHOU (PU3UUECKON BETUYUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU [MOMOIIU
(bu3HYEeCKUX METO0B, B OMMCAHUH UCCIIEIOBAHUS BBIJIECISAThH MIPOBEPSIEMOE
NpeAnoyioxkeHue  (TUIOTe3y),  pa3iuyatb M UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3ysbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeIaTh
BBIBO/JIBI 110 €T0 PE3YyJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SBICHUU WIH
buznuecKnx CBOMCTB TeI: dbopMynrpoBaTh IPOBEPSIEMbIE
MPEANOJIOAKEHUS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOTO 000pYy10BaHUs,
3aMUCHIBATh XOJ1 OMbITa U (POPMYJIMPOBATH BHIBOJIBI,

BBITIOJIHATh MPSMBIE W3MEPEHUS PACCTOSAHUS, BPEMEHHU, MacChl Tela,
o0B€Ma, CHJIBI W TEMIEPaTyphl C MCHOJb30BAaHUEM aHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs NOPUOOPOB C YUYETOM
3a/TaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHI;

MIPOBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJTHOW (PM3UYECKON BEIIMUUHBI OT
Jpyroil ¢ HCHOJIB30BAaHUEM TMPSIMBIX HU3MEPEHUI (3aBUCUMOCTU MYTH
PAaBHOMEPHO JBWIKYILETOCS TeJla OT BPEMEHU JBWXKEHHUS TENa, CHIIbI
TPEHUS CKOJIBKEHHSI OT Beca Tena, KauecTBa 00pabOoTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IUIOLIAIA CONPUKOCHOBEHUS TEN, CHJIbI
YOPYTrOCTU OT YJJIMHEHUS MPYKUHBI, BBHITAJKUBAIOIIEH CUIBI OT 00bEMa
MOrPYKEHHOW YACTHU TENA U OT TJIOTHOCTHU KHUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEN0, YCIOBUN
TUTaBaHUsSl TEJ, YCIOBUN paBHOBECHs pbluara W OJIOKOB), y4acTBOBAaTh B
IJIAHUPOBAHUM  y4€OHOTO0 UCCJIEOBaHUS, COOMpaTh YCTAaHOBKY U
BBITIOJTHATh W3MEPEHUs, CIeAysl MPEII0KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJE



NPEIIOKEHHBIX Ta0Omuil U TpaduKOB, AeNaTh BBIBOJBI MO pE3ylbTaTaM
UCCIICIOBAHHS;

NPOBOUTH KOCBEHHBbIC H3MEpeHHs] (DU3MUECKHX BEIWYWH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Tejia, cuUila TPEHHUS] CKOJIbKEHMUS,
JaBJI€HHE  BO3JyXa, BBITAIKUBAIOUIas CWiIa, JEHCTByOIIas Ha
NOTPYXEHHOE B KHUJIKOCTh TelO0, KOA((OUIMEHT IOJIe3HOTO JEeHCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAys TMPEIOKCHHOW WHCTPYKIUU: TIpU
BBIMOJTHEHUH HW3MEPEHUM coOupaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY H
BBIUMCIISITh 3HAYEHNE UICKOMOW BEITHYMHBI,

coOII0aTh MpaBuiia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JIMHAMOMETpP, COOOILIAIIMECS COCYIbl, OapomeTp,
phIYar, NOJBMKHBINA U HETIOJABW)KHBIN OJIOK, HAKIIOHHAS TIOCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI  JIEHCTBUS HW3yYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCAHUA (B TOM 4YHUCIE:
MNOJIIMITHUKY, yCTPOWCTBO BOAOIPOBOAA, THIPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, OPIITHEBOK HACOC, apEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaX (PM3UYECKUX SBJICHUM M HEOOXOIUMBbIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HAXOAWTh  WHGPOPMAIMIO O  MpHUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUsl (PU3MUECKUX 3HAHWW B TOBCETHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MpU oOpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOWCTBAMH, COXPAaHEHHUS 3JI0POBbS U COOJNIIOJICHUS
HOPM DKOJIOTHYECKOTO MOBECHUS B OKPYXKAIOIIEH cperne;

OCYIIIECTBIATh OTOOp HCTOYHWUKOB wuHGMopmanmmu B HHTepHeTe B
COOTBETCTBHHM C 33JaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpPaBHEHHUS PA3IWYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIMIO, KOTOpas SBISAETCS NPOTHUBOPEUYMBON WM MOXET OBITh
HEIOCTOBEPHOIA;

UCIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3aJlaHUNl HAyYHO-TIONYJISPHYIO
auTepaTypy (pu3MUeckoro - coaepiKaHds, CIPaBOYHBIE  MaTEpHAIbI,
pecypcbl cetn IHTEpHET, BlafeTh MPpUEMaMH KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO CONIEpKaHUs, B TOM
qrciae MyOJIWMYHO JeNaTh KpaTKhe COOOIICHHsI O pe3yibTaTax MPOEKTOB
WIH Y4eOHBIX HCCICNOBAaHUH, TPH O3TOM TPaMOTHO HCIOJIB30BaTh



U3YYEHHBIM TOHATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXAATh
BBICTYIUICHUE IIPE3ECHTALMEN;

IpU BBIMOJTHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUI pacrpenensTh
0053aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABIEHHBIMU 3aauyaMH,
CIIEINTh 34 BBINOJIHECHWEM IIJaHA JCUCTBHUM, aJEKBaTHO OLCHHWBATh
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  [PYIIbI, BBICTPaUBATh
KOMMYHUKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIHX.

K xoH1y oOyuenus B 8 kiacce nmpeMeTHbIe pe3yJbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUN:

MCII0JIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(dHBIE TeNa, HACHIIICHHBIA ¥ HEHACHIIIEHHBI TMap, BIAXHOCTh
BO3/lyXa, TeMIepaTrypa, BHYTPEHHsSI HHEPrusi, TEIJIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsi/l, FIEKTPUUECKOE IO, MPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;
pazinyath SBJICHUS (TEIUIOBOE PACHIMPEHUE M C)KaTHE, TeIionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIABJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIICHUE,
Temionepeaaya (TEerI0NpPOBOAHOCTb, KOHBEKIHS, U3IIy4EHUE),
ANIEKTpU3AIUsl TEJ, B3aUMOJEUCTBUE 3aPSA0B, JACHCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJEUCTBUE MAarHUTOB, JEHUCTBUE
MarHuTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKITUS)
[0 ONUCAHWID MX XapaKTEPHBIX CBOMCTB K Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUC;

pacrio3HaBaTh MPOSBIICHUE U3YUYCHHBIX (U3MYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KaNWUISIpHBIE SIBIICHUS B MPUPOJE,
KpUCTaIbl B mpupoae, usiydeHue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa, AIEKTPHUUECKUE
ABJICHUA B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nojie 3emuid, Jpeid MOIOCOB, POJIb MAarHUTHOTO TOJS JUISl JKU3HU Ha
3emiie, MONSIPHOE CUSTHUE, TIPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBONCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUM;

OIMKCHIBATh M3YyYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCTIOIb3YS
dbu3uYecKkre BETUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTUsl, KOTUYECTBO
TEIJIOThI, yJedbHasl TEIIOEMKOCTh BEIIECTBA, YiACIbHAs TEIUIOTa
TUTABJICHMS], yJelbHAs TEIJIOTa NapooOpa3oBaHMs, yedbHAas TEIIoTa
CrOpaHusl TOIUIMBA, KOX((UIMEHT TMONE3HOTO JCHCTBUS TEIUIOBOU



MAIllMHBI, OTHOCUTEIbHAs BIAXHOCTHh BO31yXa, JJIEKTPUUYECKHU 3apsn,
cuia TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIEHUE NPOBOJHMKA,
yAeIbHOE  CONpPOTUBIEHUE  BeEIlleCTBa, pabora W MOIIHOCTh
NIEKTPUYECKOr0  TOKAa), NPH ONHCAHWUM NPABWIBHO  TPAKTOBATh
(U3HYECKUI CMBICII MCIOJb3YEMbIX BEIUYMH, O003HAYEHUS U E€IHHUIIBI
bu3MUeCKUX BEIMYMUH, HAaXOAUTh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
Gbu3MUecKyl0 BEIUYUMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpaPuku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUYNH;

XapaKTepHU30BaTh CBOWMCTBA T, (PU3MUECKUE SIBICHHS MU IPOLECCHI,
UCIIONb3Yys OCHOBHBIE IOJOXKEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPHUH
CTPOEHUS BEIleCTBA, MPUHIHUII CYNEPHO3UIMU ToJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHMs 3apsna, 3akoH OMa Ui yyacTKa LEeNH, 3aKOH
JIxoyns—Jlenna, 3aKkOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CJIIOBECHYIO (DOpPMYJIUPOBKY 3aKOHA M 3alMChIBATh €r0 MaTEMAaTHYECKOE
BBIPAKCHUE;

OOBCHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMd MPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEpa: BBIABIATH
NPUYUHHOCIEICTBEHHBIE CBS3U, CTPOUTh OOBsICHEHHE U3 1—2 JOruYecKux
IaroB ¢ omnopoi Ha 1-2 W3y4EeHHBIX CBOWMCTBA (DM3MUECKHUX SIBICHUM,
bu3nyecKux 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemate pacu€THbIE 3adadyd B 2-3 JEHUCTBUS, HCHOJB3Yys 3aKOHBI H
bopMyIbl, CBA3bIBatOUIME (PU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBHUS 3aJaud 3allMChIBAaTh KPATKOE YCIIOBHUE, BBIABJIATH HELOCTATOK
JaHHBIX IS pEIIeHHs] 3aJadyd, BBIOMPATh 3aKOHBI U (POPMYJIBI,
HEeoOXonuMble ISl €€ pelIeHHs, MPOBOAMTH pacCUYEThl U CPaBHUBATH
MOJIYYeHHOE 3HaUYeHHUE (PU3NYECKON BETUUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PpEHIMTh [PU IOMOIIU
(U3HYECKMX METOAO0B, HCIOJb3Ysl OMHCAHHE HCCIEHOBaHUS, BBIICIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEJICHUS UCCIIEA0BAaHUS, A€1aTh BBIBOBI;

OPOBOJUTH OMNBITHl MO HAOMIOACHHIO (DU3MYECKUX SIBICHUH WIH
(u3HYECKUX CBOWCTB Tell (KaNWUISIPHBIE SBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEma, TeMrneparypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HArpeBaHUs TpPH U3MYYEHUH OT IBETa MU3NTydaromiel (IMOTJIONIAroNIeil)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIIEPATYPBl KUAKOCTU U
IIomaan €€ IOBEPXHOCTH, DJJEKTpHU3alUvs TEI MW B3aUMOJCHCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWUMOJCHCTBUE ITOCTOSIHHBIX MAarHUTOB,
BU3yaJn3alMsl MArHUTHBIX II0JI€W IIOCTOSHHBIX MAarHUTOB, JIEUCTBUS
MAarHuTHOIO TOJII HAa NIPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHMTa,



CBOMCTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpOBAThH
pOBEpsAEMbIE MPEANON0KEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHMs, ONKCHIBATH XOJ1 OMbITA U (HOPMYIUPOBATH BHIBOIBI;
BBIMIOJHATh ~ MpsIMbIE  U3MEPEHUs]  TEMIIEpaTypbl, OTHOCHTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPsDKEHUS C HCIOIb30BAaHHEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (DU3MUECKUX BEIIUYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUI ¢ YUETOM 3aJaHHON a0COIFOTHOM MOIPEUIHOCTH;
IPOBOJINUTDH HCCIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUYUHBI OT
JpYyrod C  HUCIOJb30BaHUEM MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
COMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIWHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U Y/IEJIBbHOrO CONPOTUBIIEHUS BELIECTBA IPOBOJIHUKA, CUJIbI TOKA,
UAYWEro 4epe3 MPOBOJHHMK, OT HANpsXKEHHs Ha  IPOBOJHHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbBHOTO M  MapaJUIeIbHOTO  COEIMHEHUI
MPOBOJHUKOB): TUIAHUPOBATH HCCJIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJHATh M3MEPEHUs, Cleaysl MPEeNIOoKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabpTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIHTATAM HCCIEA0BAHUS;

MPOBOJUTh KOCBEHHbIE W3MEpeHUs (PU3MYecKUx BeIMUUH (yaelbHas
TEIUVIOEMKOCTh ~ BEIIECTBA, CONPOTHUBIECHHE MPOBOAHMKA, padoTra W
MOIITHOCTh 3JIEKTPUUECKOr0 TOKA): IJIAaHUPOBATh W3MEPEHHs, COOUpAThH
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKLUUHU, U
BBIUMCIISITh 3HAYCHUE BEIMYUHBI

COOMIOZIaTh MpaBUjIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbBIM
000pynOBaHUEM;

XapaKTepu30BaTh MPHUHIMIBI  JIEHCTBUS HM3yUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX ONHMCAHUA (B TOM YHUCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJITMETP, CUETYMK DJIEKTPUYECKOM BSHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpPbI, HArpPEBATENIbHBIE AIEKTPOIPUOOPHI (IPUMEPHI), MIEKTPUUECKUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, FIEKTPOJABUTaTENb IIOCTOSHHOTO TOKA),
UCTOJIb3Ysl 3HAHUSA O CBOMCTBaxX (PM3MYECKUX SIBJICHUI U HEOOXOIUMBbIE
(du3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIbHbIE
npubopbl MO CX€MaM M CXEMAaTU4YHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI AJIEKTPHUUECKUX
Henen ¢ MmocjaeAoBaTeNbHBIM U MapajiyieIbHbIM COSAMHEHUEM 3JIEMEHTOB,
paznuyas ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LEMel;



NPUBOMUTH  MpUMEphl  (HAXOauTh  MHGMOpPMAIIMI0O O  TpUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (U3MUECKUX 3HAHWHA B ITOBCETHEBHOMN
KU3HU JUIsl o0ecrieueHurs: 0€30MacHOCTH NP O0pallleHuH ¢ NpubopaMu U
TEXHUYECKUMH YCTPONCTBAMH, COXPAHECHHS 3J0POBbSI M COOJIIOJICHUS
HOPM SKOJOTHYECKOTO TTOBEACHUS B OKPY KAIOIIEH CpesIe;

OCYIICCTBIIAITH TOUCK HWHPOpMANud (PU3NYECKOrO0 COJACpKaHHWS B
WHTepHeTe, HAa OCHOBE HWMCIOIIMXCS 3HAHWK W TyTEM CpaBHCHHS
JOTIOJIHUTEIIPHBIX ~ MCTOYHUKOB  BBIACIATH HMH(pOpMamuio, KoTopas
SIBIISIETCS IPOTHBOPECUYUBOM WIIH MOXKET OBITh HEOCTOBEPHO;
WCIIOJIB30BaTh NP BHITOJIHCHUH yYEOHBIX 3aJaHHA HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTO  COJACP)KaHMS, CIPABOYHBIC MaTepHalbl,
pecypcel cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOI CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpaTKHUE YCTHBIE COOOIICHWUS,
0000mas uHOOPMALMI0 H3 HECKOJBKHX HMCTOYHHKOB (DU3NUECKOTO
COJlep)KaHMUs,, B TOM 4YHCJAE IMyOJMYHO TMPEJACTABIATh PE3YIbTaThI
MPOCKTHOW WJIM HMCCIICIOBATEIBCKON NEATEILHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHUHHBIA ammapar Kypca (Qu3ukwy,
COTIPOBOXK/IATh BBICTYIICHHUE MPE3CHTAINCH;

IPU BBIMOJTHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAaHUN (DU3MICCKUX
MPOIIECCOB PACTIPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
ITOCTaBJICHHBIMM 3a/Ja4aMU, CJIECIHUTh 3a BBIITOJIHEHHEM IIIaHa ACHCTBUM M
KOPPEKTUPOBAaTh €ro, aJIckBaTHO OIICHHBAaTh COOCTBEHHBIN BKJIaj] B
JESITeTHHOCTD TPYIIIHI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3periarh KOH(QIUKTHI.

K xoHIity oOyueHus B 9 kjacce mpeIMETHBIC PE3YJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIOb30BaTh TMOHSTHUS: CUCTEMa OTcu€ra, MaTepuajibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIHLHOCTh MEXAaHWYECKOrO JBIXKECHUS, Jedopmalus
(ympyrasi, mjaacTU4eckasi), TPEHHE, IIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KHU, IEHTP THKECTHU, aOCOIIOTHO TBEPAOE TEO,
LEHTP TSHKECTU TBEPAOrO Tejla, paBHOBECHUE, MEXaHUUECKUE KOJICOaHUS U
BOJIHBI, 3BYK, WH(QPa3ByK U YJIbTPa3BYK, 3JICKTPOMATHUTHBIC BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTb,
CIEKTPhI UCITyCKaHUsI M TOTJIONICHUS, abda, OeTa- U raMMa-u3IydeHHs,
W30TOIIbI, SiFIEpHast SHEPTETUKA;

paznuuath sIBJICHUS (paBHOMEpPHOE W HEPaBHOMEPHOE MPSMOJUHEHHOE
JIBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHHE, CBOOOHOE
MaJICHUE TeJl, PABHOMEPHOE JIBMKEHUE MO OKPYKHOCTH, B3aUMOJECHCTBUE



T€J, PEaKTUBHOE JBUXKEHHUE, KOJIeOATeNbHOE IBWKEHHE (3aTyXalollue U
BBIHYK/JIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBUKEHHUE, OTPaKEHUE
3ByKa, NPSIMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAXKEHUE U TNPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA, pa3yioKeHUe Oenoro ceeTa B
CHEKTP M CJOXEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHME JIMHEHYATOr0 CIIEKTpa
U3JTy4EHUsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

pacmo3HaBaTh TMPOSIBICHHE W3YYEHHBIX (U3MUYECKHUX  SBICHUI B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHE SBICHHS B NPHUPOJE:
IPUIIUBBL U OTJIUBBI, IBUKEHHUE TU1aHeT COJTHEUHOIN CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBICHUS B MPHUPOAE, OMOJIOrMUECKOe JEHCTBUE BHJIUMOTIO,
yIBTPapHUOIETOBOIO M PEHTICHOBCKOI'O M3JIYyYEHHMH, €CTECTBEHHBIH
pasvOaKTUBHBIA (POH, KOCMHMYECKHE JY4H, PaJUOAKTUBHOE H3JIyYECHUE
NPUPOAHBIX MMHEpAJOB, JEHCTBUE pPANAMOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M 4eJOBeKa), NPH ATOM IMEPEBOAMTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBLIENATh CYHIECTBEHHbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUIM;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
busnueckue BeNWYUHBI (CpEIHsIE W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, IEpEMELICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusl, BEC Tela, HUMIYJIbC Tea, HWMILYJIbC CHUJIbL,
MeXaHH4yecKass pabdoTa M MOIIHOCTb, IOTEHIUAJIbHAas HHEPrusl Tena,
IOJTHATOIO0 HAJl MOBEPXHOCTHIO 3€MJIM, NOTCHIMAJIBHASI HEPIUsl CHKATOU
NPYXUHBI, KHHETHYECKAs SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEepHOJ U YacToTa KoieOaHuM, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPEJOMIICHUS CPENbl), P OMMCAHUU
IPaBWJIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCHOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUs1 U €IWHULBI (PU3NUYECKUX BEIUYUH, HAXOIHUTh (POPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIMYMHY C JAPYTMMH BEIUYUHAMM,
CTPOUTH rpapUKHN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAaHEHUsl PHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
OPUHIIMI CYMEPHO3ULIMA CHUJI, TNPUHIUI OTHOCUTENbHOCTH ['amunes,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS HMMITYJIbCA, 3aKOHBbl OTPAKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOrO U MacCCOBOI'0 YHUCEI



IpU SIEPHBIX PEAKUUSAX, MNPU ITOM J1aBATh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MAaTEMaTUYECKOE BbIPAKEHUE;

OOBSICHATHh (PU3UYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallil MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYHUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTMYECKUX
IaroB ¢ Omnopod Ha 2-3 W3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUI,
($u3nYeCKuX 3aKOHOB WIHM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3aJaud  (ONUparolmuecss Ha CcHcTeMy H3  2-3
YPaBHEHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIIBI, CBSI3BIBAIOIINE (HHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJa4d 3alKChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLIME WIM M30BITOUYHBIE JIaHHBIE, BHIOHMpATh
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUS, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAYEHUA (U3HYECKOU
BEJTMYUHBIL

pacno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO PpELINTh MpPU IOMOIIU
($u3nYecKuXx METO/I0B, HCIIONIb3Yysl ONHCAHME HWCCIIEIOBAaHUS, BBIJCIATH
IPOBEPAEMOE MPENINONOKEHNE, OLEHUBATh MPAaBWIBHOCTh MOpPsJIKa
NPOBEICHUS  UCCIEIOBAaHUS, JIeJlaThb  BBIBOJbI, HWHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKHX SIBICHUM WIH
(bu3nUecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbioTOHa, 3akoHa
COXpAaHEHUs] HHEPruH, 3aBUCUMOCTb Iepuoja KOJIEOAHUU MPY>KUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIMTYZAbl MAJIbIX KOJEOAHUH, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE CBETA,
pa3nokeHue Oeyoro CBeTa B CHEKTpP, W3YyYEHUE CBOMCTB M300pa)K€HUsS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HHsI IpeaMeTa B coOuparomien
JUH3E, HaAOJIOJEHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOSTETFHO  COOMpaTh YCTAaHOBKY U3 M30bITOYHOrO Habopa
o0OpyaOBaHMUs, ONUCHIBaTh  XOJI ONbITAa M  €ro  pe3yjbTaThl,
(bopMyIHUpOBaTh BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpelHee 3HAueHHEe U3MEpsSEeMOM BEJIWYMHBI ((POKYCHOE pacCTOsHuE
coOuparouieii JuH3bl), OOOCHOBBIBaTH BBIOOp crmoco0a U3MEpeHus
(M3MepuTeNbHOro Mpubdopa);

IPOBOJNUTH MCCIENOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUI (3aBUCHUMOCTh IYyTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM [IB)KEHHMM O€3 HauyaJbHOM CKOpPOCTH, Mepuoia
KoJIe0aHUII MaTeMaTHYECKOI0 MasiTHUKA OT JUIMHBI HWUTH, 3aBUCUMOCTH
yria OTpa)kKeHHUs CBeTa OT yrja MaJeHUs U yria MNpeloMJIeHHs OT yria



najeHus): IUIAHUPOBATh HCCIEAOBAaHHWE, CaMOCTOATEIBHO COOMpAThH
YCTaHOBKY, (PHKCHpOBaTh pe3yJbTaThl TMOTYYECHHOW 3aBUCHMOCTH
bu3HUeCKUX BEIMYMH B BUJIC TaOJNUIl M T'PaQHUKOB, J€NaTh BBIBOABI IO
pe3ysbTaTaM HCCIIeOBaHUS;

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MYECKUX BEIWYUH (CPEIHSISA
CKOPOCTh M YCKOPEHHE Tejla Tph PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHUE CBOOOIHOTO MAaJIeHUs, KECTKOCTh TMPYKUHBI, KOIPPHUIHCHT
TPEHUS CKOJBKEHHUS, MEXaHWudeckas pabdoTa W MOIIHOCTh, 4YacTOTa M
nepuoy KoieOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKass Cujla CcoOWparonied JIMH3bI, PaAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUs, CIEIYs MPEMIOKEHHOW WHCTPYKINH, BBIYUCIIATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOIYICHHBIC PE3YIbTaThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

COOJTFO/IaTh MpaBWIa TEXHUKU OE30IMaCHOCTH MPHU paboTe ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

pa3nuYaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJEIICH:
MaTepHaJlbHasl TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TPHUHIMINBI JACHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha HMX OmnucaHus (B TOM 4YHUCJE:
CIIUIOMETpP, JaTYMKU TIOJOKEHUS, DPACCTOSHUSA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpPUCKOM, (oToamnmapar, ONTHYECKUE CBETOBOJIHI,
CIIEKTPOCKOT, J03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (PHM3WYECKUX SIBICHHA W HEOOXOMUMbIE (U3HUECKUE
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOUCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTHMYECKHX IPOIECCOB
IpU pPEIICHUH Yy4eOHO-TIPAKTUYECKHX 3a1ad, ONTHYECKUE CXEMBI IS
MOCTPOCHUS N300PaKEHUN B IIJIOCKOM 3€pKajie M COOMpAroIIei JINH3E;
NPUBOMUTH  MpUMEphl  (HAXOauTh  WMHMOpPMAIIMI0O O  TpUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (U3MUECKUX 3HAHWHA B TIOBCETHEBHOMN
KU3HM U1 oOecrieueHus: 6€30MacHOCTH MPU OOpaIlleHUH ¢ NMpuOopamMu 1
TEXHUYECKUMU YCTPOWUCTBAMH, COXPAHECHHS 37I0POBbS M COOJIIOJACHUS
HOPM 2KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIICCTBIIAITH TOUCK HMHPOpManud (PU3NYECKOTO COJEp)KaHHWS B
WuTepHeTe, caMOCTOATENBHO (OPMYIIUPYS IMTOMCKOBBIN 3aMpoc, HAXOIHUTh



IYTU ONpEeNeHHs JOCTOBEPHOCTH MOJIy4eHHOH MH(POPMALMU Ha OCHOBE
UMEIOIINXCSl 3HAHUN U IOTIOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIh30BaTh MPH BBHIMOJIHEHWN YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pU3MUECKOro coaepiKaHMs, CIPaBOUHBIE MaTepHalbl,
pecypcbl cetu HTEpHET, BIafeTh NpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POPMALIUU U3 OAHOW 3HAKOBOI CHUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOILICHHS HAa OCHOBE
UHPOpPMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOro COAepk aHUs,
nyOIMYHO TPECTABIATh PE3YNIbTAThl MPOSKTHON MIIM MCCIEI0BATEIbCKON
NEeSITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIIONB30BATh  HM3yYEHHBIN
NOHSATHUIHBIN anmapaT H3y4yaeMmoro pasnena (U3WKU U CONPOBOXKAATH
BBICTYIUICHHE TMIpe3eHTale ¢ yd4e€ToM OcCOOEHHOCTEW ayAuTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabusie | IIpakTHyeckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. @u3nka u e€ posib B NO3HAHUM OKPYIKAKOIIEro MHUpa
bubmuorexa [IOK
1.1 ®duzurkKa - HayKa 0O ojie 2
HISHIA - Haylka o Tppol https:/m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ®u3NYECKUE BEIUYNHbI 2 1
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIH METO/T TTIO3HAHUS 2 1 bubmmorexa [IOK
' Vi A https://m.edsoo.ru/7f416194
Htoro mo pazneny 6
Pa3nea 2. [lepBoHayajibHbIe CBeJeHHS O CTPOEHUM BellecTBa
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTa https:/m.edsoo.ru/7416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII ) | bu6mmorexa [IOK
' BellleCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2. Ar 2
3 PETATHHE COCTORHIA BettecTsa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHne u B3auMo/eiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXATITICCKOC ABIDKEHIC https:/m.edsoo.ru/7416194
3.2 HNuepuums, macca, IIIOTHOCTh 4 1 bubnmoreka [JOK




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

bu6nmmoreka [IOK

. .B 14 2
33 Cua. Baget it https://m.edsoo.ru/7£416194
Hroro no pazaeny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, JKMIKOCTEH U ra3oB
41 JNaBnenue. Ilepenaua naBiaeHus: TBEPABIMU 3 bubnmoreka [JOK
' TEJIAMH, JKUJIKOCTIMU U F'a3aMu https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2
Jlarerue KAIKOCTH > https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
4.3 ATMOChepHOS AaBICHHE 6 https:/m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha TOTPYXKEHHOE 7 3 bubnmnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3pnen S. Pabora u MOIHOCTB. DHeprust
bu6mmoreka [IOK
1 P 1
> 300Ta H MOWIHOCTE 3 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2 IT 1
> POCTHE MEXaHHSMH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Mexartirieciast SHepri 4 ! https://m.edsoo.ru/7£416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12




8 KUIACC

Koaun4vecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM nudpoBbIie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nea 1. TemioBble siBJIeHUA
1.1 CtpoeHune U CBOMCTBA BEIIECTBA 7 bubamorexa [IOK
' P m https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
1.2 T 21 1
CIUIOBBIC HPOTECCRl > https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJIEHUSI
21 DIIeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 | bubnuotexa [JOK
' U UX B3aNMOJENCTBUE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.2 IT i i 20 2 7
OCTOSHIBII SICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1 1.
3 ATHHUTHBIC ABJICHUA 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 2 4
JICKTPOMATHHTHAA HHAYKIIA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 4 14.5




9 KVIIACC

KoandecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeioB U TEM nudpoBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTbI
pecypcbl
Pa3nea 1. Mexanuueckue siBJeHUS
11 MexaHH4ecKOe IBIKEHNE U CIIOCOOBI €r0 10 | but6mmoreka [IOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BsaumogelicTBue Ten 20 1 3
g https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3aKOHEBI cOXpaHe 10 3
KOHBI COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4yeckue KoJ1e0aHus U BOJTHEI
but6mmoreka [IOK
2.1 MexaHndeckue KOJIeOaHns 7 3
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHn4ecKre BO .3 8 1 3
XAHIHCCIHE BOHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3jen 3. DiieKTpOMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DIeKTPOMArHuTHOE TOJIE U 6 ’ bu6mmoreka [IOK
' DJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIe SIBJICHUS
4.1 3aKkOHBI pacIpOCTPAHECHHSI CBETA 6 2 bu6mmoreka [JOK




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

but6mmoreka [IOK
4.2
JIuH3BI ¥ ONITUYECKHUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 asJio’keHue OeJIoro CBeTa B CIIEKTP 3 hitps://m.cdsoo.rw/7f4 1ada6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBI€ SIBJIEHUA
but6mmoreka [IOK
1 " 4 1
5 CITyCKaHWE U TOTJIONEHUE CBETa AaTOMOM hitps://m.cdsoo.rw/7f4 Lada6
but6mmoreka [JOK
52 CTpoeHie ATOMHOTO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 FlnepHbie peakii 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paspnea 6. [loBTopuTebHO-0000 a0 MOAY 1B
6.1 [ToBTOpEeHME M 0000IIIEHNE CONCPIKAHUS 9 ’ bubmuorexa [IOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Nen/m | Tema ypoka Kontpoabubie | IlpakTuyeckue tupposLie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypesI

| ®usnka — Hayka o npupoje. JBineHus |
npupobsl. Guzndeckue sBICHUs

) Mexanunyeckue, TEII0BbIE, HIEKTPUUECKUE, |
MAarHWTHBIE, CBETOBBIE, 3BYKOBBIC SIBJICHUS

3 @u3nyecKue BEIMYHUHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "N3mepenue

4 TEMIIePaTypbl IPHU MOMOIIH KUJIKOCTHOTO 1 1
TepMOMETpA U AaTYMKA TemMIepaTypbl"
Kaxk ¢usuka u npyrue ecTeCTBEHHbIE HAYKH

5 M3y4aroT npupony. EcrecTBEHHOHAayYHBIN | bubnuoteka [IOK
MeToJ1 mo3HaHus. Onucanue GU3NIECKux https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOILIBLIO MOJEeIeH
VYpoxk-uccnenoBanue "[IpoBepka runoTessl:

6 JATBHOCTD MOJIETA IIapUKa, MYIIEHHOTO | |
TOPU30HTANILHO, TEM OO0JIbIIE, YeM OOJIbIIe
BBICOTA ITycKa"
Crpoenue BemecTBa. ONBITHI,

7 JI0Ka3bIBaIOIINE TUCKPETHOE CTPOCHHE 1 bubmmorexa OK

https://m.edsoo.ru/ff09fe0a

BELIECTBA

8 JIBr>xeHME 4acTHIl BEIISCTBA 1 bubmmorexa [OK

https://m.edsoo.ru/ff0a013e




ypOK—I/ICCJ'IeI[OBaHI/Ie «OIBITHI IO

9 HAOJII0/ICHUIO TEIUIOBOTO PaCIIMPEHUS
ra3oB»
10 ArperaTtHble COCTOSIHUS BELIECTBA
B3auMocBs3b Mexk1y CBOWCTBAMH BEIIECTB B
1 Pa3HBIX arperaTHbIX COCTOSTHUSX U UX bu6nmoreka [IOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OcobeHHOCTH arperaTHbIX COCTOSTHUN BOBI
12 Mexanunueckoe nBuxeHue. PaBHoMepHoe u bubnuotexa [JOK
HEpPaBHOMEPHOE ABUKECHUE https://m.edsoo.ru/ff0a05c6
but6mmoreka [IOK
13 Cropocte. Exummipt ckopocTy https://m.edsoo.ru/ff0a079¢c
14 Pacuer iyt 1 BpeMeHM IBUKCHUS bubmmorexa LOK
https://m.edsoo.ru/ff0a0ac4
Nuepuus. 3akon nHepuuu. Bzanmoeiictue
15 TeJ KaK MpUYMHA U3MEHEHUSI CKOPOCTH bubmmorexa HOK
https://m.edsoo.ru/ff0a0c10
JBIKEHUS TEI
16 IInotHOCTH BemiecTBa. PacueT Maccel u but6mmoreka [IOK
o0BeMa Tena Mo ero IIOTHOCTH https://m.edsoo.ru/ffO0a0fee
17 JlaGopaTtopHas pabota «OnpeneneHue
IJIOTHOCTHU TBEPAOTO TEJay»
18 Pemenue 3agau no reme "[1oTHOCTH but6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuita Kak XapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akon ['yka
JIaGopatophas pabota «/3y4yeHue
20 3aBHCUMOCTH pacTspkeHHs (aedopMariim)

MIPYXUHBI OT TPHUIIOKEHHOUN CHUITBI»




21

SIBnenue Tarorenus. Cuna TSHKECTH

CBs13b MEX1y CHIION TSKECTH U MacCoi

22 tena. Bec tena. Pemenue 3amay no teme bubmorexa LOK

" " https://m.edsoo.ru/ff0al778
Cuna TsxecTu

3 Cuna TsKecTH Ha IpYTrux IUIaHeTax. bub6mmorexa [LIOK
DuU3NYECKNE XapaKTePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 Msuepenne cur. Junamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka LIOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CnoxxeHue IByX CHUJI, HallPpaBJIEHHBIX 10 bu6nmoreka [IOK
OJIHOM IIpsIMOM. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

7 Pemenue 3anau no reme
"PaBHoneiicTByromas cuin"

)% TpeHue CKONbKEHHS U TPEHUE MTOKOSI. bu6nmoreka [IOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGopatopnas pabota «/3ydenue

29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bu6mmoreka [JOK
CUJIBI TABJICHUS U Xapakrepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOLIEN CUIIBI
Pemenue 3agau no remam: «Bec Tenay,

31 «I"padmyeckoe n300pakeHUE CUI», bubmmorexa [IOK

& https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOEHCTBYIOMIAS CHIT»
Konrponbnas pabota no temam:
32 «MexaHnuueckoe qBuxkeHue», «Macca,

IJIOTHOCTBY, «Bec tenay, «I'padudeckoe




I/1306pa)KeHI/Ie CHID», «Cue»

JaBnenue. CriocoObl yMEHBILIEHUS U

bu6mmoreka [IOK

33 YBEJIUYEHU JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHSI Ta3a bu6mmoreka [IOK
oT 00BEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenava naBneHus TBEPABIMU TEIAMH, bu6nmoreka [IOK
JKUIKOCTSIMH U ra3aMu. 3axoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnuorexa [JOK
JEUCTBUEM CUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBienue B bubmuorexa [IOK
SKUIKOCTH U rase. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bu6nmnoreka [IOK
38 Coobmaromuecs cocy et https://m.edsoc]fru/fan2970
. bu6mmoreka [IOK
39 Pnapagmirieckiii npece https://m.edso:)_.[ru/fan3136
40 Manomertpsl. [lopiiHeBON KUAKOCTHBIN
Hacoc
Atmocdepa 3emiu. [Tpudnnel
41 CYILIECTBOBAHUS BO3IYIIHON 000JI0YKH bubnuorexa LIOK
3emuind. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2bSa
JIaBJICHMSI OT BBICOTHI HaJl YDOBHEM MOPSI
42 Bec Bo3nyxa. ATMocepHoe aBieHne I}?;Ifs?;ri?:;;grou};ma% 54
43 N3mepenue armocepHoro gaBinenus. OnbIT bu6nmoreka [IOK
Toppuuenm https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(EpPHOTO JaBICHHS OT bu6muoreka [IOK
BBICOTEI HaZl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouna. Armocdeproe bubmuorexa [JOK




AAaBJICHUC Ha PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3agaud mo reme "AtmochepHoe

46 "
JIaBJICHHC
JlelicTBUE KUIKOCTH U Ta3a HA
47 nor €HHO€E B HUX T€JI0. ApXUMeI0oBa bubmmorexa LIOK
Py - AP https://m.edsoo.ru/ff0a3276
cuia
Jlaboparopuas padora «OnpeaeicHue
48 BBITanKI/IBSIO GI;I CHIIBI GI§CTB el Ha bubmorexa [IOK
m » /L yrom https://m.edsoo.ru/ff0a33fc
TEJIO, MOTPYKEHHOE B KUJIKOCTb)
JlaGopaTopHas paboTa 1o Teme
49 «HccenenoBanue 3aBUCUMOCTH Beca Tela B but6mmoreka [JOK
BOJIe OT 00BbEMA MOTPYKEHHOM B KHUIKOCTb https://m.edsoo.ru/ff0a3514
YaCTH TeJIay
bubmuorexa [JOK
50 IInaBanme Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas pabota "KoHcTpynupoBaHue
51 apeoMeTpa WX KOHCTPYHMPOBAHUE JIOAKH U
onpeJieNeHue e€ rpy30noabEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
52 cynoB. BozgyxomnaBaauey, «JlaBienue bubmmorexa LIOK
YAOB. BOSAYX ' hitps://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUJIKOCTEH U Ta30B»
bu6mmorexa [IOK
53 Mexanuueckas padbora
P https:/m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
54 MomntHaocTts. EquHHAIBI MOITHOCTH
B FUTHILET MOTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccienosanue "PacyéT MOIIHOCTH,
pa3BUBaeMoi IIpH MoABEME 110 JecTHULE"
56 IIpocteie Mexanu3Msbl. Peruar. PaBHOBecue




CHUJI Ha pbIyare

KontponbHas padota no teme «J/laBienue

57 TBEPABIX TEJ, KUJIKOCTEH U ra30By /
Bcepoccuiickas mpoBepouHas padoTa
PesepBHelit ypok. Pabota ¢ TekcTamu mo
53 Teme «/laBneHue TBEPABIX TEN, )KUAKOCTEU U bubmuorexa [IOK
ra3oB» / Becepoccuiickast mpoBepouHast https://m.edsoo.ru/ff0adffe
pabota
Pbryaru B TexHUKE, OBITY U IPUPOJIC.
59 JlaboparopHas paboTa «}i/Iccni;:)BaHHe 0.5 bubmmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3anau 1o teme «YcioBus bubmuotexa [JOK
paBHOBECHS phrI4ara» https://m.edsoo.ru/ff0a48a6
Koaddunment noneznoro neicTBus
61 MexaHu3Ma. JlaboparopHas padora 0.5
«M3mepenune KII/I HaKIIOHHOM TIOCKOCTH
62 Pemenue 3amau mo reme "Pabora, but6mmoreka [IOK
motHocTs, KIT/T" https://m.edsoo.ru/ff0a4c48
63 Mexannyeckas sHeprus. Kunernueckas u bu6nmoreka [IOK
MOTEHIMAIbHAS YHEPTUs https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUS] MEXaHUYECKOW IHEPIUU bubmmorexa LOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT IO TEME
"DKCHEePUMEHTAIBHOE OTPEICIICHUE
65 W3MCHEHUS KHHETHYECKON 1 1
MOTEHIIMATBLHOM SHEPTUU MPU CKATHIBAHUHI
TeJla Mo HaKJIOHHOM TIocKoCTH"
66 Kontpoinbhas padota o teme «Pabora u




MOIOIHOCTB. SHGPFI/IH»

67 PesepsHblit ypok. Pabota ¢ Tekctamu 1o | bubnuorexa LIOK
TeMe "MexaHn4ecKkoe ABUKeHue" https://m.edsoo.ru/ff0adee6
68 PezepBHblil ypok. Paborta ¢ Tekctamu 1o |
teme "Pabota. MomuocTs. DHeprus"
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuyectBo yacos DJIeKTPOHHBIE
uugposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-
1 KMHETUYECKON TEOPHUH U UX OTBITHHIE 1 Bubmorexa LOK
P https://m.edso0o.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpIOTO, JKUIKOTO U | bubmmnorexa IHOK
ra3000pa3HOro COCTOSTHUIN BEIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEHHE CBOMCTB TBEPAOIO, XKHUJIKOIO U
4 ra3o00pa3HOro COCTOSIHUH BelllecTBa Ha |
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KHHETUYECKOU TeOpUun
5 Kpucranmuaeckne u aMmopHbIe TETa 1 brbamorexa [HOK
p p https://m.edsoo.ru/ff0a5800
6 CMauuBaHue ¥ KanWLISIPHOCTD. | bu6muoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe paclIMpeHNe U CKaThe 1 bubamorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
g Temneparypa. CBsi3b TEMIIEPATYpPBI CO 1
CKOPOCTBIO TEIUIOBOT'O IBUYKEHUS YaCTHULL
9 Buytpennsis sneprusi. Ciocoobl U3MEHEHUs | bubnmnoreka [JOK
BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bubmmorexa LIOK
10 Buns! Temuonepenauun 1 1

https://m.edsoo.ru/ff0a6412




VYpoxk-koHpepenuus "[Ipakrndyeckoe

bu6mmoreka [IOK

11 HCIOJIb30BAHKUE TETUIOBBIX CBOMCTB BEILIECTB
. " https://m.edsoo.ru/ff0a65c0
¥ MaTEPUAJIOB B IEJISIX YHEProcOepeIKSHUS
12 KonuuectBo TemnoTsl. Y aeapHast bubnuotexa [JOK
TEIJIOEMKOCTH https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TEII0BOTO OaaHca. bubnmoreka [JOK
TemnooOMeH U TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabora "HccnenoBanue
14 SIBIICHUS TETUIOOOMEHA TPU CMEIIMBAHUH bubmmorexa [IOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsTYe BOABI
Pacuet konnuecTBa TEIIOTHI,
15 HE00XOIMMOTO Il HArpeBaHus Teja U
BBIICJISIEMOT0 UM IIPU OXJIAXKICHUU
16 JlaGopatopHas padora "OnpeneneHue bubnnorexa [HOK
yAEIbHOM TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBa. Y IeNbHAs TEII0Ta bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
IInaBiienue u oTBEpAEBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y AeNbHAS TEIIOTa bubmrorexa LIOK
P A hitps://m.edsoo.ru/ff0a71d2
TIJIaBJICHUS
19 JlaGopaTopHnas padora "OnpeneneHue bu6nuorexa [IOK
y/AEJIbHOW TEIUIOTHI MJIaBJIeHHs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue 1 KOHICHCAIIHS. bubnuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas terora
71 napooOpazoBaHus U KOHJEHCALIUH. bu6muoreka [IOK

3aBHCUMOCTB TEMIIEPATYPHI KUTICHUS OT
aTMOC(EpHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢c




22

Brnaxxnocts Bo3ayxa. Jlaboparopnas pabota
"OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH
BO3/IyXa"

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

23

Pemenue 3a1au Ha onpeneneHye BIa)KHOCTH
BO31yXa

24

[TpuHIUTIBI paOOTHI TETIIOBBIX JIBUTATEIICH.
[TapoBast TypOuHa. [IBUrateab BHyTPEHHETO
CropaHust

25

KITJ termmoBoro asuratesns. TemnnoBsie
JIBUTATEJIU U 3alUTa OKpYKaromen cpeabl

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

26

3aKOH COXpaHEHUs U MPEBPAILEHUS SDHEPTUU
B TEILJIOBBIX Ipolieccax

27

[ToaroroBka K KOHTPOIBHON pabOTe MO TeMe
"TeroBble sABICHUA. VI3MeHeHne
arperaTHbIX COCTOSAHUH BellecTBa"

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

28

Konrtponsnas padora no teme "TerioBsie
sBreHus. l3MeHnenmne arperaTHbIx
COCTOSIHMI BeliecTBa"

bubmmnorexa IHOK
https://m.edsoo.ru/ff0a86ae

29

Onexktpuzauud tein. [[Ba poaa
AIEKTPUIECKUX 3aPSI0B

30

VYpok-uccienopanue "JneKkTpusanus Tel
WHAYKLIWEH U IIPU COIPUKOCHOBEHUN"

31

B3anmoneiicTBre 3apsyKeHHBIX Tell. 3aKOH
Kynona

bubmmnorexa IHOK
https://m.edsoo.ru/ff0a87e4

32

Onextpuueckoe nosue. HanpsokeHHOCTh
anekTpuyeckoro nois. [punmun
CYNEPHO3UIMHN JIEKTPHUECKHX MOJICH

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu QJICKTPHUYCCKUX 3apsAa0B.




OnemeHTapHbli 3aps. CTpoeHue aToma

[TpoBOAHMKY U TUAIEKTPUKU. 3aKOH

bubnunorexa LIOK

34
COXPAaHEHU DIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3ana4 Ha TPUMEHEHUE CBOKCTB bu6muoreka [IOK
DJIEKTPUYECKUX 3apAa0B https://m.edsoo.ru/ff0a90cc
DJEKTPUYECKUI TOK, YCIOBHUS €TO
36 cymectBoBaHus. VIcTouHUKH bubamorexa [IOK
ym ) https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlercTBUA 3JIEKTPUYECKOTO TOKa bubmorexa OK
P https://m_eds00.ru/ff0a96b2
Vpoxk-uccnenoanue "Jlenictere
38 AIIEKTPUYECKOTO 0JIs1 HA TPOBOJAHUKH U 1
JUAIIEKTPUKH"
39 DIEeKTpUYECKU TOK B METalIaX, bubnnorexa [IOK
JKMIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuUecKas 1Ienb U €€ COCTaBHBIC YaCTH
41 Cuna Toka. JlabopaTopHast paboTa 0.5 bubnuorexa [JOK
"M3MepeHue U peryJInpoBaHue CUiIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpruyecKoe HampsikeHue. Bonbtmerp.
42 Jlaboparopnas padota "U3mepenue u 0.5 bubamorexa [IOK
paTop p P ’ https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HANPSHKEHUS
43 CornpoTHBIeHHE POBOJAHUKA. Y AEIBHOE bubnuoreka [IOK
COIIPOTUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHast pabota "3aBUCUMOCTh
44 AIEKTPUYECKOTO COMPOTUBIICHUS 1 bu6mmoteka [IOK
IIPOBOJHHUKA OT €r0 JJIUHBI, ILIOMAaN https://m.edsoo.ru/ff0aa738
MONIEPEYHOI0 CEYEHUs1 U MaTepuana"
45 3aBUCHUMOCTD CHJIBI TOKA OT HATPSKCHHS. bubnuorexa [JOK




3akoH Oma 11l yyacTka uenu

https://m.edsoo.ru/ff0aa44a

JlabopaTtopHast pabota "HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA, HIYIIETO Yepes

bubmuorexa [IOK

46
PE3UCTOP, OT COIIPOTUBIIEHUSA PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEHUs Ha pesucrope”
A7 [TocnenoBarenbHOE U MapaieabHOE
COCIMHEHUS TTPOBOTHUKOB
JlaGopatopHas pabota "IIpoBepka npaBuiia
43 CII0’KEHUSL HAIIPSKEHUN TIPU bubnuorexa [JOK
[I0CJIEIOBATEIILHOM COEIMHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
Jlaboparopnas padota "IIpoBepka npapwuiia
49 s cinbl Iiorcarr)l U na aHIJ)IeHLEIOM ’ bubmorexa OK
A p p " https://m.edsoo.ru/ffOaadle
COEMHEHUU PE3UCTOPOB
50 Pemenue 3a1au Ha mpuMeHeHue 3akoHa Oma bubnmnoreka [JOK
JUISL Pa3iIMYHOIO COEUHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akoH /xoynsa-JleHna https://m.edsoo.ru/ffO0ab124
50 Jlaboparopnas pabota "Onpenenenue bubnmoreka [JOK
paboThl ¥ MOILIHOCTH AJIEKTPUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYeCKHe ey U MOTPeOnuTeNn
53 ANEKT pnqecxoﬁ SHEPIruu B 161:” KopoTtkoe bubmmorexa [IOK
P P Y- ROP https://m.edsoo.nu/ff0ab660
3aMbIKaHUe
54 IlocTossHHBIE MarHHUTHI, UX B3aUMOJICHICTBHE
55 VYpok-uccnenosanue "N3yuenue nosneit bu6muoreka LIOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MaruutHOe nojie. MarHUTHOE 10JIe 3eMIIH U bubmuorexa [IOK

€ro 3Ha4CHUEC JId )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba




57

[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe
"DyeKTpruyYecKue 3apsaabl. 3apssKeHHBIE Tella
U UX B3auMojiercTBus. I10CTOSHHBIN
ANEKTPUUECKUN TOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0abd2c

58

KonTponbHas pabota mo Teme
"DneKkTpruueckue 3apsabl. 3apsHKEHHbIE Tena
7 X B3anMoaeiicTeus. IlocTosHHBIN
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

but6mmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o
teme "TlocTosaHHBIN 251eKTpudYecKuit ToK" /
Bcepoccuiickast mpoBepouHas pabota

butmmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

61

OneIT OpcTena. MarautHoe nose
AJIEKTPUUYECKOT0 TOKa MarHuTHOE 1oJie
KaTyIIKH ¢ TOKOM

[TpumMeHeHne SIIEKTPOMAarHUTOB B TEXHHKE.
JlaboparopHnas padota "M3ydeHue aeicTBUS
MarHUTHOT'O MOJISI HA IPOBOJAHUK C TOKOM"

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOac74a

62

ONeKTpoBUTATEb TOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 3J€KTpOABUTATEIEH B
TEXHUYECKUX YCTPONCTBAX U Ha
Tparcmnopre. JlaboparopHas paboTa
"KoHcTpyupoBaHue U U3y4eHue paboTsl
aNeKTpoaBHUraTens”

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papajges. 3aKOH JIEKTPOMArHUTHON
uHaykuuu. Ipasumno Jlenna

64

OnekrporeHepatop. CrocoObl MOTydeHUS
ANIEKTPUYUECKON IHEPTHU. DIEKTPOCTAHIINN
Ha BO30OHOBJISIEMBIX HCTOYHHKAX YHEPTUU




[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo TeMe

65 "DJIEKTPUYECKUE U MATHUTHBIC SIBJICHUS" !
66 Konrtponbnas pabora o Teme | bubmuorexa [IOK
"JNIeKTpUUYECKUE U MAarHUTHBIE SIBIICHUS" https://m.edsoo.ru/ffO0acb14
67 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o | bubanorexa [HOK
teme "TeruoBbie siBIEHUS " https://m.edsoo.ru/ffOaccSe
63 Pesepsublil ypok. Pabota ¢ Texctamu no 1
Teme "MarauutHble siBlIeHUS "
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 14.5




9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHBIE
Ne nu@posBbIe
Tema ypoka KonTpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
| Mexanndeckoe JBr>keHue. MarepuaibHas |
TOYKA
) Cucrema orcuera. OTHOCUTEILHOCTD | bubmuorexa [IOK
MEXaHUYECKOTO AIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOINHENHOE NBUKECHUE 1 Bubmorexa IIOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE ABUKCHUE. 1
CpenHss 1 MTHOBEHHAsI CKOPOCTh
5 IIpsimosMHEHOE PaBHOYCKOPEHHOE | bubnnorexa [IOK
JIBIKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO ABIKeHHs. [ padux 1
CKOpOCTH
JlabopaTtopuas padora "OnpeneieHaue
7 CKO peHI/ISII) Tenf npu aBHOpCKO €HHOM 1 1 Bubmorexa OK
YEROP DI PaBHoyCROPEHHO https://m.edsoo.n/ff0adb18
JIBI>KEHUHU 110 HAKJIOHHOM MJIOCKOCTH
8 CBobOonHoe magenue ten. OnbIiTel [anunes 1
PaBHOMEpHOE IBIKEHUE TIO OKPYKHOCTH.
9 Ilepuon I/II)‘IaCTOTa 00 ameHnﬂpJ}?gHeﬁHaﬂ U 1 bubnnorexa LHOK
P P ’ https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LleHTpocTpeMUTENBHOE YCKOPEHHE 1
11 Ilepssiit 3akoH HetoToHa. BexTop cuiibl 1 bubnnoreka [IOK




https://m.edsoo.ru/ff0ae612

12 Bropoti 3akon HetoToHa. bubnmnoreka [JOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HetoTona. Cyneprio3unus cui ngj;if:;saogrou}: 02982
14 Pemenue 3ana4 Ha IpUMEHEHUE 3aKOHOB bubnuorexa [IOK
Herorona https://m.edsoo.ru/ff0aebbc
15 Crna ynpyroctu. 3akon I'yka ngs?;li?:;sigr?lf:maecﬂ
16 Pemenue 3anau no teme «Cumna ynpyroctu»
17 Jlaboparopunas pabota «Onpezenenue bubnmoreka [JOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ffO0ace28
bubnmnoreka [JOK
18 Crna Tpenms https://m.edSO(I)l.ru/fanf738
19 Pemenue 3aiaud no reme «Cua TpeHUs bubmmorexa [OK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHuas padota "Onpenenenue bubnnoreka [JOK
KOX(PUITMEHTA TPEHUS CKOJIbKCHHUS" https://m.edsoo.ru/ff0af8be
71 Pemenue 3anau no reme "3akonsl HeroToHA. bu6mmoreka [IOK
Cuina ynpyroctu. Cuna tpenus” https://m.edsoo.ru/ffOafb8e
” Cwuia TSDKECTH U 3aKOH BCEMHUPHOTO bubnnorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO TaICHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenmus "J{BukeHne Ten BOKPYT
23 rpaBuTaniioHHOro 1eHTpa (ComHeuHas
cucrema). ['amaktukun"
24 Pemenue 3anau mo reme "Cuia TSHKECTH U bubmuorexa [IOK
3aKOH BCEMHPHOI'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMUYecKasi CKOPOCTb. bubnnoreka [IOK




HesecomocTh 1 neperpys3ku

https://m.edsoo.ru/ff0af33c¢

PaBHOBEeCHE MaTepuanbHOW TOUKH.
AbcomoTHO TBEpOE Tesno. PaBHOBecHe

bubmuorexa [IOK

26
TBEPJOTO TENA € 3aKPEIUIEHHOW OCBIO https://m.edsoo.ru/ff0afe36
BpauieHusi. MomeHT cuiibl. LleHTp TsixecTn
PaBHOBecHe MaTepUaIbHOM TOYKH.
7 AbcomoTHO TBEpIOE Tesno. PaBHOBecHe
TBEPIOTO TENA € 3aKPEIUIEHHOW OCBIO
BpaiieHusi. MoMeHT cuibl. LleHTp TsxecTn
)3 Pemenue 3amau mo teme "MOMEHT CHITBIL. bubmuorexa [IOK
Lentp Tsxectu" https://m.edsoo.ru/ff0b02b4
[ToxroroBka Kk KOHTPOJILHOU PabOTE MO TEME
29 "MexaHU4eCKO€e IBIKEHNE buGnnorexa [IOK
N | ' https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbHas pabota no teme
30 "MexaHU4eCKO€e IBIKEHNE bubmmorexa [OK
N | ’ https://m.edsoo.ru/ff0b06ec
B3aumopneiictBue Ten
Nmnynec Tena. UMmynse cuibl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTIPYTroe u bubmorexa OK
p yibea. STpyr hitps:/m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOICHCTBIE
0 Pemenue 3agau no teme "3akoH coXpaHeHUs bu6muoteka [IOK
umnyisca" https://m.edsoo.ru/ff0b096¢
3 VYpok-koHbpepeHius "PeakTuBHOE TBH)KESHHE
B IPUPOJE U TEXHUKE"
bubmuorexa [IOK
34 Mexannueckast paboTa ¥ MOIIIHOCTh
p m https://m.edsoo.ru/ffOb0a84
35 PaGota cuibl TSHKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK

CHUJIBI TPEHUA

https://m.edsoo.ru/ffOb0db8




JlaGopatopHas pabota «OmnpeneneHne
pabOoThI CUIIBI TPEHUS IPU PABHOMEPHOM

36 JBUKCHUH TEJa 110 TOPU30HTATBHON
MOBEPXHOCTH
37 Cs13b dHepruu u padotsl. [loTeHmanpHas
SHEpPrus
18 Kunetndaeckas sueprus. Teopema o bubnmnoreka [JOK
KMHETUYECKON IHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota «3ydyeHue 3akoHa bubnmoreka [JOK
COXPAaHEHUS DHEPTUNY https://m.edsoo.ru/ffOb12fe
A1 KonebaTeapHoe IBH)KCHHE H €TI0 bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue kojebanus. BoiHyX/1eHHbIE bubmmoreka [LIOK
KoneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTiueckuil U IpY>KUHHBIN MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh TIEpUOAa
44 K(E)J'Ie6aHI/II71 :T KECTKOCTHU NPYXKUHBI U I\Ii)lacfbl bubamorexa LOK
https://m.edsoo.ru/ffOb197a
rpy3a»
45 [IpeBparenue SHePTUN IPU MEXAaHUUECKHUX
KOJICOaHUAX
JlabopaTopuas pabora «OnpeneieHue
46 ‘{aCTOI”)FI)I I/Ipneplfona KOﬂe6a1:})H/H71 MIPY>KUHHOTO Bubnmorexa [IOK
https://m.edsoo.ru/ffOblaec
MasITHUKa)
Jlaboparophnas pabota «IIpoBepka
47 He3aBI:/ICH£OCTHpnepHoz[a II:OJ'Ieé)aHI/Iﬁ rpy3a, bubmmorexa [IOK
https://m.edsoo.ru/ffOb197a
MOJIBEILIEHHOTO K HUTH, OT MacChl Tpy3a»
48 Mexannueckne BosHbI. CBOMCTBA bubmuorexa [IOK




MCXaHHMYCCKHUX BOJH. HpOI[OJ'IBHLIe n
IOIIEPCUYHBIC BOJTHEBI

https://m.edsoo.ru/ffOb21fe

Ypok-koH(pepeHus "MexaHn4ecKre BOJHBI

49 ;
B TBEpIOM Tene. CelicMUYECKHE BOIHBI"
50 3Byk. PacripocTpanenue u oTpakeHHe 3ByKa
51 VYpok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4aCTOTHI"
50 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUUECKUI pe30HaHC
53 VYpok-koHpepenus "YnbpTpa3Byk u bubnmnoreka [JOK
uH(Pa3ByK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[loaroToBka Kk KOHTPOJIBHON paboOTE MO TEMe
" bubmuorexa [IOK
54 3aKOHBI COXpaHeHus. MexaHndyeckue
" https://m.edsoo.ru/ff0b25f0
KoJie0aHuUs U BOJIHBI
KoHnTtponbHas pabota mo teme "3aKOHbI
55 coxpaHeHus. Mexanudeckue KojiebaHus u
BOJIHBI"
56 DJIEKTPOMarHUuTHOE MOJIE. bubnuorexa [IOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "Hlkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcrioyib30BaHue bubnmoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3Hn"
VYpok-uccnenosanue "M3yueHue cBONCTB
bu6nunorexa LIOK
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOILBIO
" https://m.edsoo.ru/ff0b2cbe
MOOWIBHOTO TenedoHa
60 Pemenue 3ana4 Ha onpeiesieHUE 4YacCTOTHI U




JJINHBI 3HeKTpOMaFHHTHOﬁ BOJIHBI

DJIEKTpOMarHuTHas Mpupoja CBETa.

bubnuorexa LIOK

61 "
CxkopocTts cBeTa. BomHOBBIE CBOICTBa CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpocTpaHeHue cBeTa. 3atMennst CoHia bubnmorexa [OK
paciipoctp ' hitps://m.edso0.ru/ff0b3658
u JlyHbI
3aKoH OTpa)keHUsI cBeTa. 3epkaia. Pemenue
63 3a7a4 Ha IPUMEHEHNE 3aKOHA OTPAKEHUI bubnuorexa [OK
p P https://m.edsoo.ru/ffOb38c4
CBETa
64 [Ipenomnenue cera. 3aKOH IPEIOMIICHUS bubnmoreka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOe BHYTpEeHHEE OTpa’KEHUE CBETA.
65 Hcnonp3oBaHue NOJIHOIO BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ff0b3c5c¢
OTpaXeHHS B ONTHUYECKUX CBETOBOAAX
JlaGopaTtopnast pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPeIOMJICHUSI CBETOBOTO
Jy4ya OT yIJia MaJIeHHusl Ha rpaHule "BO3AYX-
crexiao""
VYpok-koudpepennus "Micnonp3zoBaHue
67 MOJIHOTO BHYTPEHHETO OTPa>KCHUS :
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBI3L"
bu6nuorexa LIOK
68 JInusel. OnTrdeckas cuia JUH3EI
https://m.edsoo.ru/ffOb3f2c
bubmmoreka [IOK
69 ITocTpoenue n3o0pakeHuil B TUH3AX
p p https://m.edsoo.ru/ffOb444a
JlaGopartopHas padora "Omnpeneienne
PaTOpHai b P N bubmuorexa [IOK
70 (OKYCHOTO pacCTOSTHUS ¥ ONTHYECKON CHUIIBI

cobuparoniei JTMH3bI"

https://m.edsoo.ru/ff0b4206




VYpoxk-koHpepeHuus "OnTHyecKue TMH30BbIE

bu6mmoreka [IOK

7 npudopser" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak ontuueckas cuctema. 3peHue bubamorexa [HOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepenuus "edexrsl 3penus. Kak
COXpaHUTh 3peHue"
Paznoxenue 6enoro ceeta B criekTp. ONbITHI
74 Hrrotona. CroxeHue CrieKTpaabHbIX 1BETOB. bubmorexa LOK
https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceeta
JlaGopatopHas padota "OmnbITHI 110
75 Pa3NoKEHUI0 OEJIOro CBEeTa B CIIEKTP U bubnmnoreka [JOK
BOCIIPUATHIO I[BETA MIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0ICHNH Yepe3 LBETOBbIE (GUIbTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOWCTBA
76 CBeTa: qucriepcusi, uHTephepeHIus u
nudpakms"
77 Omneitel Pe3epdopaa u mmanerapHast MOAeb bubnnorexa [IOK
aTomMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa
79 Hcnyckanue u NOrJIONIEHUE CBETa aTOMOM. bub6nmorexa LIOK
KBanTsl. JIuHeUaTbie CIEKTPHI https://m.edsoo.ru/ffOc144c
20 Ypok-nipaktukym "HabntoneHrue ciekTpoB bubmuoreka [IOK
UCIycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUIBI Bubamorexa [IOK
https://m.edsoo.ru/ffOc1672
2 Crpoenue atomHoro siipa. Hykinonnas bu6muoteka LIOK
MOJEIb https://m.edsoo.ru/ffOc18ac
83 PanunoaktuBHbIe ipeBpaleHus. M30Tomnsl bubnuoreka [IOK




https://m.edsoo.ru/ffOclal4

Pentenue 3agaud mo teMe: "PaanoakTUBHEIE

bubnuorexa LIOK

84 npeBpauieHus " https://m.edsoo.ru/ff0c1b4a

85 [Tepuon nmonypacmnana

26 Ypok-koHpepenmus "PagnoakTuBHbIE bubnuorexa [IOK
W3JIy4EHUs B IPUPOJIe, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHbie peakiu. 3aKOHbI COXpPAHEHUS bubnmorexa LIOK
3apsiI0BOT0 U MAacCCOBOI'O YHUCEIT https://m.edsoo.ru/ffOc1c58

28 DHeprus cBsI3u aTOMHBIX si7ep. CBA3b MacChl bubnuoteka [IOK
U DHEPIrUu https://m.edsoo.ru/ffOc1d7a
Pemenue 3amgau no teme "Snepurie

89 peakun"

90 Peakuuu cuHTe3a u neneHus saep. bubnuorexa [IOK
Hctounnku sHeprun CosiHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHus " nepHas sHepreTuka.

91 JleficTBHs palnOaKTUBHBIX U31y4YECHUN Ha
JKUBBIE OpraHU3MBbl"

[ToaroroBka K KOHTPOJIBHON paboTe MO TeMe

9 "DIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DNeKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJICHUS"

KonTponbHas pabota no teme

93 "DJIEKTPOMAarHuTHOE MOJIE.
DJIEKTpOMarHuTHeIe BOJHbI. KBaHTOBBIE
SABJICHUS"

94 [ToBTOpenue, o606menue. JlabopaTopHbie bubnmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenwue, o600menue. Pemenue bubmuorexa [JOK




pacyeTHBIX ¥ Ka4eCTBEHHBIX 3a]1a4 110 TeMe
"TertoBble mponecch”

https://m.edsoo.ru/ff0c2572

[loBTOpenue, 06001meHue. Pemenne

96 ACUETHLIX U KQUECTBEHHBIX 3aa4 10 TEME 1 bubmmorexa LHOK
p . . https://m.edsoo.ru/ff0c2a22
"KIIJI TennoBBIX gBUTraTeicii”
[ToBTOpenue, o600menue. Pemenne

97 ACUETHBIX M KaYEeCTBEHHBIX 3a7a4 II0 TEME 1 bubmorexa LIOK
P I Sal https://m.eds00.ru/ff0c2b30

KII/ snekTpoycTaHOBOK

08 [ToBTOpenue, o606menue. JlabopaTopHbie | | bubnmoreka [JOK
paboTel o Kypcy "CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600IeHNE. PaboTa ¢

99 TEKCTaMH I10 TeMe "3aKOHBI COXpAHEHUS B 1 bubmmorexa [OK

" p https://m.edsoo.ru/ff0c2d6a

MEXAaHUKE

100 [ToBTopenue, o6o6mmenue. Padora ¢ 1 bubnnorexa [IOK
Texkctamu 110 TeMe "Koebanus u BosHbL" https://m.edsoo.ru/ff0c2e82

101 [loBTOpenue, 06061menue. Pabora c 1 bubmmorexa LIOK
TekcTaMH 110 TeMe "CBeTOBEIE SIBJICHUSA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Pabota ¢

102 TekcTtamu 1o Teme "KBaHToBas U siaepHas 1
¢uzuka"

OBLIEE KOJIMYECTBO HACOB I10 [IPOTPAMME 102 27







INPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBLHIETI'O OBPA3OBAHUA

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHUsS

1.1

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATUA

1.2

pas3indaTth ABJICHHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4ucie (U3NYECKUE SBICHUS B IPUPOJE,
IpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBLIEIATDH

CYILECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBNUECKUX SBICHUN

1.4

ONUCBHIBATh H3YYEHHbIC CBOWCTBA Tl M (PU3MUECKUE SBICHUS,
UCTONB3ys (U3MYECKHE BEIMYMHBI, NPU ONUCAHUU IPABUIBHO
TPaKTOBAaTh (U3NYECKUH CMBICI HCMONB3YEMbIX BEJIMYMH, UX
0003HaYeHUs U eUHUIBI PU3UUECKUX BEJIIMYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3HYECKYI0 BEIHYUHY C JPYTHMH
BeJIMYMHAMHU, CTPOUTh TpadUKd  M3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEIUYUH

1.5

XapaKkTepU30BaTh CBOMCTBA TeJd, (PU3MUECKUE SIBICHUS U MPOIECCHI,
UCIIONIb3Ysl W3YYCHHBIE 3aKOHBI, IIPU 3TOM [JaBaTh CIIOBECHYIO
GopMyIMpPOBKY 3aKOHa M 3allUChIBaTh €ro MaTeMaTHYecKoe

BbIPAXXCHUC

1.6

OOBACHATh (PU3NYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEJ, B TOM
yycie U B KOHTEKCTE CHUTyallud IPaKTHUKO-OPHEHTUPOBAHHOIO
XapakTepa: BbIABIATh IPUYMHHO-CJIEICTBCHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Joruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA HITU

3aKOHOMEPHOCTH

1.7

pemaTh pacu€THble 3a7aud B 1 — 2 neHCTBUSA, UCIONB3Ysl 3aKOHBI U
(dbopMyIbl, CBSI3bIBAIONINE (PU3NISCKUE BETUYMUHBI: HA OCHOBE aHAIH3a

ycioBusA 3aJavd  3alUCbIBAThb KPATKOC  YCJIOBHC, TIOACTABJIATH




buznyeckre BeIUYUHBI B (POPMYIBI U IPOBOAUTH PACUETHI, HAXOIUTH
CIIpaBOYHBIC JaHHBIC, HCOOXOAMMBIC JIJIsl PEIICHUS 3a7a4, OIICHUBAThH

PeaTUCTUYHOCTD MOTYYEHHON (PU3HMUECKON BEIIMUNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU MOMOIIH
bu3MYECKUX METOAOB, B ONHCAHUM HCCICJOBAHUS  BBIACIATH
MPOBEPSAEMOE MPEAITIOIO0KEHUE (rumoTesy),  pa3aUYaTh u
WHTEPIPETUPOBATh TOMYyUYEHHBIA pe3ybTaT, HAXOAWUTh OIIHMOKH B

XO0J¢€ OIIbITa, ACJIaTh BBIBOABI 110 €T0 PE3yJIbTaTaM

1.9

NPOBOJIUTHh OMNBITBI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
GU3MYEeCKUX  CBOWCTB  Teld:  (opMymupoBaTh  TpOBEpsSEMbIC
NPEIIONIOKEHUs, COOMpaTh  YCTAHOBKY M3  IPEIJIOKCHHOTO

000py/0BaHus, 3aMUCHIBATh X0J1 ONbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBITIOJIHATH TNPSIMBIE M3MEPEHUs] C HCIOJIH30BAHUEM AaHAJOTOBBIX H
IUQPPOBBIX MPUOOPOB, 3aMKCHIBATh MOKAa3aHUS MPUOOPOB C yIETOM

3aJJaHHOM a0COJIOTHOM MOTPEeIHOCTH U3MEPEHUI

1.11

MPOBOAWTHL  HCCIIEIOBAaHWE 3aBUCUMOCTH  OJHOW  (hU3HUECKOI
BEJIMYMHBI OT JPYrol C MCHOJIb30BAaHUEM MPSAMBIX HW3MEPEHHH,
y4acTBOBaTh B IUIAHMPOBAHUHM Y4e€OHOTO HCCIENOBaHUS, COOUPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHHUSI, CIIeAys NPEUI0KEHHOMY TUIaHy,
bukcUpoBaTh Ppe3yibTATHl IOJYYCHHON 3aBUCUMOCTU (PUINUECKUX
BEJIMYUH B BUJIC TIPEVIOKEHHBIX TAOIHI] U TPAPUKOB, 1€TaTh BHIBOJIBI

I10 pE3yjIbTaTaM HCCICAOBAHUA

1.12

NPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEIHYUH, CIEIYS
IPEJIOKEHHOW MHCTPYKIUU: IIPU BBIIOJIHEHUH U3MEpPEHUM coOupaTh
JKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HMCKOMOMU

BCJINYHHBI

1.13

coOmoaTh IMpaBWja TEXHUKH O€30macHOCTH npu padbore ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3plBaTh NPUHIMINbBI  JEHCTBUS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaTh IPUHLUIBI JEHUCTBUSA H3YYCHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOWCTB C IOMOIIBIO HX OINMCAHUS,
UCIIONIBb3YSl 3HAHUS O CBOMCTBAX  (U3MYECKUX  SIBICHUH U

HE0OXOoaUMBbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

OPUBOJIUTH TPHUMEPHl (HAXOAWTh HMH(OpPMALMIO O TNpUMepax)

NPAaKTUYECKOTO UCIOIB30BAHUS (DU3MUYECKUX 3HAHUH B MMOBCETHEBHOMN




KU3HM I8 oOecnedyeHus: O€30IacHOCTH TMpU  OOpaIleHHH ¢
nprudOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS U

COOJTIO/IEHHSI HOPM 2KOJIOTMYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEH cpejie

1.16

OCYILECTBIISATh OTOOP MCTOYHMKOB MH(OpManuu B cetu VHTEpHET B
COOTBETCTBUM C 33JaHHBIM TIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUKH W TMYTEM CpPaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJIENATh MH()OPMALMIO, KOTOpas SBISETCS MPOTHUBOPEUMBON HIIU

MOJKET OBITH HCHOCTOBCPHOﬁ

1.17

HCIIOJIb30BaTh npu BBIIIOJIHEHUH yueOHBIX 3aJaHUI
HAyYHOTIONMYJSIPHYIO  JIUTEpaTypy  (pu3mdeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepuaybl, pecypcbl ceth VHTepHeT, BiageTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus MHPOpMALUU

13 OJJHOM 3HAKOBOW CHUCTEMBI B APYTYIO

1.18

1.19

co37aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBe 2 — 3 UCTOYHMKOB HH(pOpManuu (U3NIECKOrO
CoJiep KaHHs, B TOM YHCIIEe IMyOJUYHO JeNaTh KPaTKue COOOIIEHUS O
pe3ynbTaTax MPOEKTOB WM Y4YEOHBIX WCCICIOBAHUMA, TPU STOM
IpPaMOTHO HCIOJIb30BaTh HM3YYCHHBIM MOHATUHHBIN ammapar Kypca

(1)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPCSGHTaHHeﬁ

IIPH BBITIOJTHCHUH YYEOHBIX MPOEKTOB U MCCJICAOBAHUI pacIpeIeiiaTh
00513aHHOCTH B TPYIINE B COOTBETCTBUH C MOCTABJICHHBIMH 33 a4aMH,
CIIEIUTh 3a BBLITOJHEHUEM IIIaHa JCHCTBMI, aJeKBAaTHO OICHUBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATHBHOE B3aHMOJICHCTBHE, YUUTHIBAS MHEHHE

OKPY>KaIOIIHNX

8 KUIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbLHOI NPOrpaMMbl OCHOBHOT'0 00111€eT0 00Pa30BaHUS

1.1

1.2

HCIIOJABb30BAaTh IIOHATHUA

pas3indaTts SABJICHHUA II0 OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBCE OITBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)H31/I‘—ICCKOG SIBJICHUC

1.3

pacro3HaBaTb MPOABICHHUEC HN3YUCHHBIX (1)I/ISI/III€CKI/IX SIBJICHU B




OKpY’KalolleM MHpE, B TOM 4HClIe (PU3NYECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO 3aJauy B y4EOHYIO, BBLACIATH

CYILECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SIBJICHUN

1.4

OIMMCBIBATHL H3YYCHHBIC CBOICTBA TE€l U (bHSH‘ICCKHC SABJICHUA,
HCIIOJIb3YA (bI/ISI/IquKI/Ie BCJIMYMHBI, HPH OIKMCAHUH [IPABUIIBHO
TPAKTOBATH (1)I/I3I/ILIQCKI/H71 CMBICJI HCTIOJIb3YCMBbIX BCJIIMYHH,
0003HaUYCHUS U CANHUIIBI (I)I/I3I/ILIGCKI/IX BCJINYHNH, HAXOJUTH (bOpMyJ'ILI,
CBA3BIBAIOIIUC  JAHHYIO (1)I/ISI/I‘IGCKYIO BCJIMYNHY C JpYruMu
BCINYHNHaMH, CTPOUTDH rpaQ)HKI/I HU3YUCHHBIX 3aBUCHUMOCTEH

(OUBUYECKUX BEITUYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJl, (pU3MUECKHE SIBICHHUS M IPOLECCHI,
WCTIONIB3Ysl W3YYEHHBIE 3aKOHBI, TPH H3TOM [aBaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHa M 3alUCHIBAaTh €ro  MaTEeMaTUYECKOe

BBIpaXXEHHE

1.6

1.7

OO0BACHATH (PU3UYECKHE MPOLECCH M CBOICTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalUd IPaKTUKO-OPUEHTHUPOBAHHOIO  XapakrTepa:
BBISBIISITH IPUUMHHO-CJIE/ICTBEHHbIE CBSA3U, CTPOUTH 00bsICHEHHE U3 1
— 2 JOrMYecKuX IIaroB c momouipio 1 — 2 U3ydyeHHBIX CBOMCTBa

(1)I/I3I/I‘leCKI/IX HBHCHHﬁ, (I)I/ISI/I‘IGCKI/IX 34KOHa WJIN 3aKOHOMCPHOCTH

pemars pacyéTHble 3a7a4d B 2 — 3 NCHCTBHS, MCIOJB3YS 3aKOHBI U
dbopMyIBI, CBSA3BIBAIONINE (PU3UIECKHE BEIMUMHBI: HA OCHOBE aHAIIN3a
YCIIOBHS 3a/1a4i 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX JJI1 pelleHHsl 3a7audd, BbIOMpaTh 3aKOHbI U (HOPMYIIbI,
HeoOXoauMBbIe JUIsl €€ pelIeHUs, MPOBOAUTh pacuy€Tbl U CPAaBHUBATH
MOJyYeHHOE 3HA4YeHHWE (PHU3MUECKOW BETUYMHBI C W3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPHU HMOMOILU
(U3NUECKUX METOJIOB, UCIIOJIb3Ysl OMMCAHUE UCCIIEJOBAHNUS, BBIACATD
MIPOBEPSIEMOE TIPEIAIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IOPSAAKA

MMPOBCACHUA UCCIICIOBAHUSA, JACJIaTh BBIBOIbI

1.9

NPOBOJUTH OMNBITBI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
GU3MYEeCKUX  CBOWCTB  Tel:  (opMymupoBaTh  TpOBEpsSEMbIC
MPEIIIOJIOKCHHSI, COOMpaTh  YCTAHOBKY W3  TPEUIOKCHHOTO

000py0BaHus, ONUCHIBAThH XO/1 OMbITa U (POPMYIHPOBATH BHIBOBI

1.10

BBIIIOJIHATE MPAMBIC H3MCPCHUSA C HCIOJB30BAHUCM aHAJIOT'OBBIX




npuOOpPOB U AATYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH PE3YJIbTaTh

MU3MEPEHHH ¢ yIETOM 3aIaHHON a0COIOTHOM MOTPEIIHOCTH

1.11

OPOBOJUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYUHBl OT JPYrOM C MCIOJB30BAHUEM IMPSMBIX HW3MEPEHHUM:
IUIAHUPOBATh MCCJIEIOBaHUE, COOMpaTh YCTAHOBKY M BBIIIOJHSATH
U3MEpeHus, clenysd  NpeUIOKEHHOMY  IUIaHy,  (UKCHUPOBATh
pe3ynbTaThl NOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOIUI] U TPa(UKOB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICOBAHUA

1.12

POBOJAUTH  KOCBEHHbIE  HM3MEpPEHHMs]  (PU3NYECKUX  BEIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys MpPeNoKEHHOW MHCTPYKIUH, W BBIYHCIATH 3HAUYCHUE

BCJIMYHUHBI

1.13

coOmonaTh TMpaBWja TEXHUKH O€30macHOCTH Tpu  padboTe ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

1.15

XapaKTepU30BaTh MPUHUUIBI JEHCTBHS HW3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa UX OIMUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHUM U HEOOXOIUMbIE

(1)I/I3I/I‘leCKI/IC 3aKOHOMCEPHOCTU

pacmo3HaBaTh IMPOCTBIE TEXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXe€MaM U CXCMATHYHBIM PUCYHKaM, COCTaBJIATh CXEMBI
SJIICKTPHUICCKUX HCHCI)’I C TOCJICOOBATCIIBHBIM W  IapalJICJIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinvdasn YCJIOBHBIC 0003HaYeHUS

AJIEMEHTOB JIEKTPUYECKUX LENeH

1.16

OPUBOJIUTH TpPHUMEPHl (HAXOAWTh HH(OpPMAIUMI0 O TNpUMepax)
NPaKTUYECKOTO UCHOJIb30BAHUS (PU3MYECKUX 3HAHUH B MMOBCETHEBHOMN
KHU3HM Ui o0ecreyeHusi Oe30macHOCTH MpH  OoOpalleHuH ¢
npubopaMy U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHHUS 3/10POBbs U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHUYCCKOI'O TOBECACHU B OKPY)KaIOIHCﬁ cpeaec

1.17

OCYIIECTBIISATH MOUCK MHPOpMAIK (U3UUECKOTO COACPKAHUS B CETU
WuTepHer, Ha OCHOBE HMEIOLIUXCS 3HAHUW M TYTEM CpaBHEHUS
JOTIOJTHUTEIbHBIX HMCTOYHUKOB BBLICNATh HH(OpPMAIMIO, KOTOpas

ABJIIETCS TPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPU  BBINOJIHEHWHM Y4E€OHBIX 3aJaHUl  HaydHO-
HOMYJSIPHYIO JIUTEpaTypy (HU3UYECKOTO COACpIKAHUS, CIPABOYHbIC

Marepuanbl, pecypcbl cetu HMHTepHeT, BiIaaeTh NOpUEMaMHU




KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus MHPOPMALUU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO37aBaTh COOCTBEHHBIC MMICHMEHHBIC U KPATKUE YCTHBIE COOOIICHHSI,
0000mas wHGOpPMAIMIO U3 HECKOIbKUX HCTOYHHKOB (DU3MUECKOTO
CoJlep)KaHUsA, B TOM YHCJIE MYyOJUYHO MPEICTaBISTh PE3yabTaThl
MPOEKTHOM WJIM MCCIEA0BATEIIbCKOW JEATEIIbHOCTH, NPU ITOM
rPpaMOTHO HCIOJIb30BaTh H3YYEHHBIM MOHSATUWHBIN amnmapaTr Kypca

(1)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIJICHUC HPCSCHTaHHeﬁ

1.20

P BBITIOJTHEHUHM Y4Y€OHBIX MPOEKTOB M HCCIENOBaHUN (U3UUECKUX
MIPOLIECCOB pacHpeesaTh 0053aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIAHA
JNEUCTBUA W KOPPEKTHPOBATh  €ro, aJIeKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aWMOJCHCTBHE,  TMPOSBIAS  T'OTOBHOCTh

pa3peniath KOHQIHKTHI

9 KVIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHUS

1.1

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATUA

1.2

pasindaTts ABJICHHUA IO OIMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSBICHHE H3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaIoIleM MHpE, B TOM 4HuCiIe (U3NUECKUE SBICHUS B MPHPOJIE,
IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATDH

CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBNUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOMCTBA TeJl M (U3UYECKUE SBJICHUS,
UCTONB3ys (U3MYECKHE BEIMYMHBI, NPU ONUCAHUU MPABUIIBHO
TPakTOBaTh  (PU3MYECKMH  CMBICI  HCIHOJB3YEMBIX  BEJIMYHUH,
0003HaYeHUs U eUHUIIBI PU3UUYECKUX BEJIIMYMH, HAXOAUTH (POPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTH  TpapUKHd  H3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTCpu3oBaTh CBOMCTBaA TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA W MPOLCCCHI,




UCIIONb3ys] W3YyYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
GOopMyIMPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTEeMaTUYECKOe

BBIPAJKECHHE

1.6

OO0BSCHATH (PM3MUECKHE MPOIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPHYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JOrMYecKMX IMIaroB ¢ MOMOMIbIO 2 — 3 HM3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘IGCKI/IX HBHCHHﬁ, (I)I/ISI/I‘ICCKI/IX 3aKOHAa UJIK 3aKOHOMCPHOCTH

1.7

pemaTh pacu€THbIE 3a7a4d (ONMUparomuyecs Ha cucteMy u3 2 — 3
YPaBHEHMI), HCHOIB3yd 3aKOHbl U  (OPMYJBI, CBS3bIBAIOIINE
¢u3nyeckue BEIMUYMHBI: HAa OCHOBE aHaJlW3a YCJIOBUA 3aJadu
3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATh HENOCTAIOIIME WM
M30BbITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUIsL pEllEeHUs, MPOBOAUTH PACUEThl M OLIEHUBATh PEATUCTHYHOCTD

MOJTyYeHHOTO 3HaYCHUS (PU3NIECKON BETUUNHBI

1.8

1.9

pacno3HaBaTh MpPOOJIEMBI, KOTOpbIE MOXXHO pPEUIUTh MpPU TOMOIIU
(bU3MYEeCKUX METO/IOB, MCIIONb3Ysl ONMUCAHUE HMCCIIEIOBAHUS, BBICIATD
HpoBepseMOe MPEAINOIOKEHHE, OLEHUBAaTh MPABUIBHOCTh MOpPSIKA
NPOBEICHUSI HUCCIEOBaHMSA, JeNlaTh BBIBOJbL, HMHTEPIPETUPOBATH

PE3YJIbTAThI Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

NPOBOJIUTH OMNBITBI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3MYECKUX CBOWCTB TEN: CAMOCTOSITEIIbHO COOMpATh YCTAHOBKY M3
n30BITOYHOrO Habopa 00OpynOBaHUS, OMHCHIBATH XOJ ONbITA U €ro

pe3yinbTaThl, POPMYITUPOBATH BHIBOJIBI

1.10

OPOBOJUTH MpPH HEOOXOAMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompeneNss CpelHee 3HaueHHe H3MepseMOol BelndHuHBI ((hOKycHOe
paccrosiHue coOuparomei JTuH3bI), 000CHOBBIBATH BHIOOpP crocoba

U3MepeHus (U3MEPHUTEIBHOTO pHOopa)

1.11

MPOBOAUTH HCCIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
HCIIOJIb30BAaHUEM MPSMBIX HW3MEpPEHUN: IJIAHUPOBATh HCCIEIOBaHHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PUKCHUpPOBATH pE3yJbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (DU3MUECKHX BEJIUYMH B BHUAE TaOIUIU

l"pa(l)I/IKOB, ACJIaThb BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MMPpOBOAUTH KOCBCHHBIC HU3MCPCHHUA q)HSI/I‘IeCKI/IX BCJINYHH.

IUIAHUPOBATh M3MEPEHHsI, COOUPaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY




U BBIIOJHATH H3MEpPEHUus, Ccieays MpeaNoKeHHOM HWHCTPYKIHH,
BBIYHCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIU3UPOBATh TOJIYYCHHBIC

pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHocTH Tpu pabore ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3jindaTb OCHOBHBIC TIPHU3HAKHW HU3YUCHHBIX (I)I/I3I/I‘-ICCKI/IX MOJETICH:
MaTCpHrajibHasd TOYKa, a0COJIIOTHO TBépI[OG TCJI1O0, TOYCYHBIM MCTOYHHUK
CBCTA, JIY4Y, TOHKas JIMH34, IIJIAHETApHAd MOJCJIb aTOMa, HYKJIOHHAd

MOJIEJIb ATOMHOTO s7Ipa

1.15

XapaKTepU30BaTh TPUHINIGBI JCHCTBUS WM3YUYCHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUSA, HCIOJIb3Ys
3HAHUS O CBOMCTBaX (HU3MYECKUX SABJICHUHM U HEOOXOIUMBIE

¢u3nUeckre 3aKOHOMEPHOCTH

1.16

1.17

HUCIIOJIB30BaTh CXEMbI n CXEMAaTU4YHBIC PUCYHKH HU3YYCHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB U
TEXHOJOTHYECKHUX MPOILECCOB MPH PEUICHUH Y4eOHO-TPAKTUUECKUX
3a/1a4, ONTUYECKUE CXEMBI JUIsl TOCTPOCHUS M300paKEHUI B TNIOCKOM
3epKaJie U COOUPAIOICH JTMH3E

NPUBOJIUTh TNPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O TMpUMepax)
MPAKTUYECKOT0 MCIOIb30BaHMsI (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOM
KU3HM I8 oOecmedyeHus: O€30MacHOCTH TMPU  OOpaIeHuH ¢
npuOopaMy U TEXHUYECKUMU YCTPOUCTBAMM, COXPAaHEHUS 310POBbs U

COOJTIOICHUS] HOPM SKOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOIIeH cpejie

1.18

OCYILIECTBIISATh MOUCK MH(POpMALUN (PU3NIECKOTO CONEPIKAHHS B CETH
WuTepHeT, caMoCTOSATeNbHO (OpMYIHpYs MOUCKOBBIA  3ampoc,
HaxOIWUTb IIYTU  OIPEACICHHS  JOCTOBEPHOCTH  IOJY4EHHOU
UHPOPMALIMKM HAa OCHOBE HMMEIOIIUXCS 3HAHUM M JIONOJIHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh MpPH  BBINOJHEHWHM Y4eOHBIX 3aJlaHUl  Hay4dHO-
MOMYJISPHYIO JIUTEPaTypy (U3HUECKOro COJEpKAHUS, CIPaBOYHBIC
Marepuaibl, pecypcbl ceth VHTepHer; BnajgeTte npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHPOPMAILMU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBe HWH(pOpPMAIMM W3 HECKOJIBKUX HCTOYHUKOB (PHU3UUECKOTO




coJlepKaHUs, MyOJIMYHO MPEICTABIATh PE3YyIbTaThl MPOCKTHOM WU
HCCIIEAOBATEIBCKOM  AEATENBHOCTH, INPU  OTOM  T'PaMOTHO
WCIOJIb30BaTh U3YUYEHHBIN MOHATUINHBIN anmnapaT u3y4aeMoro pasjaeina
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHE MpPE3CHTAlMed ¢ Yy4&ToM

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IpY BBIOJHEHUH Y4YeOHBIX NMPOEKTOB U UCCIENOBaHHMNA (U3NYECKUX
IPOILIECCOB pacrpenessaTh 00S3aHHOCTH B T'PYIINE B COOTBETCTBUH C
[IOCTaBJICHHBIMM  3aJa4aMH, CJICAUTh 3a BBIIOJIHECHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBaTb  €ro, aJeKBaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJaJ B JEATENBHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHKAaTHBHOE  B3aUMOJEHCTBUE,  MpPOSBIAS ~ TOTOBHOCTH

paspemaTth KOH()IUKTHI




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pasaeia

Kon

JEMEHTA

IIpoBepsiemMble Y1€MEHTHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUPOBL.
OdusnuecKue  SABICHMA. MEXaHUYECKHE, TEILIOBBIC,

SJICKTPUYICCKUC, MA'HUTHLBIC, CBETOBBIC, 3BYKOBBIC

1.2

®dusnueckue BenWYUHBL.  V3Mepenue — puznueckux
BenuunH.  Ousnmyeckue  npubopsl.  [lorpemrHocts

n3MepeHnil. MexxayHapoaHas CUCTEMA €IMHHUI]

1.3

EcTtecTBeHHOHay4YHBIH METOJ MO3HAHUS: HAOIIOJCHUE,
IIOCTAaHOBKAa HAY4YHOI'0 BOIPOCA, BBIJBUIKEHUE TUIIOTE3,
OKCHEPUMEHT 10 TMPOBEPKE THIOTE3, OOBICHEHHE

HAOJIIOAAEMOT0 SBJICHUS

1.4

Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBJICHHI C TIOMOIIBIO MoAelei

1.5

[TpakTryeckue paboOTHI:

#H##Par###l3MepeHre pacCTOSHUM.
###Par###l3mepenne 00bEMa KHIKOCTH M TBEPAOTO
Tena.

#H##Par###0OnpeneneHue pa3MepoB MajbiX Tell.
###Par###l3mepenue  TemmepaTypel TpU  [TOMOIIH

JKUJKOCTHOTO TEPMOMETPA U AATUYHKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEHIECTBA

2.1

##H#Par#H##CTpoeHHe BEILECTBA: aTOMBI U MOJIEKYJIbI, UX
pazMepbl.  OnBITBI,  JOKAa3bIBAIOLIUE  JAMCKPETHOE

CTPOCHHUC BCUICCTBA

22

###Par#Ht ]| BnkeHune YACTHUILI BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHHS YacTHI[ C  TEMIIepaTypoH.

BbpoyHoBckoe nBmwkenue, nuddys3us

2.3

B3aHMOH€I>’ICTBI/I€ YacTUIl BEUICCTBA: IPUTAIKCHUC U

OTTAaJIKUBAaHHUEC

24

###ParfH###ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) TEIl.




B3anmocBA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHLIx COCTOSHHUAX U HUX aTOMHO-MOJ'ICKy.]U[pHI)IM

CTpOCHHEM

2.5

Oco00EHHOCTH arperaTHbIX COCTOSIHUN BOJIBI

2.6

[IpakTuueckue paboTHI:

#H##Par###Onenka auaMeTpa aTomMa METOJIOM PsoB (c
UCIIONIb30BaHueM (oTtorpaduii).

#H##Par###ONbITH o HaOJIIOIEHUIO TEMJIOBOTO
paciipeHus ra3oB.

#H##Par###OnbITEl IO OOHAPYKEHUIO JCHCTBUS  CHII

MOJIEKYJISIPHOTO MPUTSIKESHHUSI

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

31 Mexanuveckoe JIBDKEHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABW)KEHUE
#HH#HPar#H#CKOpOCTb. Cpennsia CKOpPOCTb pu
3.2 HEPAaBHOMEPHOM JBIKEHUU. Pacu€r mytm u BpemMeHH
JIBUKCHHUSI
SlBnenne uHepiuu. 3aKOH WHEpUMH. B3anmonaeincTBue
33 TeJ KaK NPUYMHA U3MEHEHUS CKOPOCTH JABUKEHUS Tell.
Macca xak Mepa HHEPTHOCTH Teja
34 ###Par#Ht#lnotHocTs BewiecTBa. CBSI3b IJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIIECTBA
3.5 Cuna xak xapakTepUCTHKa B3aMOAEUCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIBIO TMHAMOMETPA
37 ###Par###IBnenue Tarorenus u cuna TsbkectH. Cuta
' TSDKECTH Ha ApYyrux miaaHetax. Bec Tena. HeBecomocTh
38 Cuna tpenus. TpeHue CKONbKEHUS U TPEHUE MOKOSL.
' TpeHue B npupoae U TEXHUKE
3.9 #H#H#Par###Cnoxenne CcwWi, HalpaBIEHHBIX IO OIHOU
' npsiMoi. PaBHOAEHCTBYIOIAs CUII
[TpakTuyeckue pabOTHI:
3.10 OnpeneneHre CKOPOCTH  PaBHOMEPHOIO  ABM)KEHHUS

(Luapmca B KHNIAKOCTH, MOACIN  BJIICKTPUYCCKOI'O




aBToMOOWISI W Tak pnanee). OmnpexneneHue CpeaHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapuka 1o
HAaKJIOHHON miockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnpIThI, JIEMOHCTPUPYIOILIHE
3aBHCHUMOCTb pacTshKeHHs (AedopManuu) mpyKUHBI OT
NPWIOKEHHON cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBUCHUMOCTb CUJIbI TPEHHUSI CKOJIbKEHHUS OT Beca Tella U

XapaKkTepa CONPHUKACAOIINXCS HOBCpXHOCTCfI

Ddusnueckue SBJICHUS B mpupoac: IMpUuMEpPbl ABUKCHUSA C

3.11 Pa3TMYHBIMA CKOPOCTSIMU B JKUBOW U HEKUBOW MPHUPOJIE,
JIECTBUE CUITBI TPEHUSI B IPUPOJIE M TEXHUKE
3.12 TexHuyeckue ycTporucTBa: TMHAMOMETP, HOJIIMITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJJKOCTE 1 TA30B
41 Hasnenue tBEpAoro Ttena. CrnocoObl yMEHBIIEHUS U
' YBEJIMYEHUS 1aBJICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JJaBJICHUS Taza OT 00bEMa,
' TEeMIIEPaTyphl
43 [lepenaya naBneHus TBEPABIMU TEIAMHU, KHUIKOCTAMU U
' razamu. 3akoH [lackais. [IHeBMaTHUEeCKHE MAIIMHBI
3aBUCUMOCTb  JABJICHMSI JKUJIKOCTH OT  TJIyOUHBI.
4.4 [MuapoctaTnaeckuii mapagokc. CooOMIAIONIUECs COCY/BI.
I'unpaBnnueckne MEXaHU3MbI
Atmocdepa 3emin u atMochepHoe naBienue. [IpuanHb
45 CYIIECTBOBaHMSA BO3IYHMIHON 000704ku 3emiu. OnbIT
' Toppuuemin. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
L6 U3mepenne atmocdepnoro aasnenus. [Ipubopsl ans
' U3MepeHus: aTMOC(HEpPHOro AaBICHUS
[elictBue XUAKOCTM M rasa Ha IOTPYKEHHOE B HHX
4.7 Teno. BeltankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxoraBanue
49 [TpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHUMOCTHM Beca Tela B BOJE OT




00béMa TOrpYXKEHHOWM B KHJAKOCTH YacTH TeJa.
OrnpesenieHre BHITAIKUBAIOIIEH CUITBI, ACHCTBYIOIICH Ha
TEN0, TNOrpyxkEHHOe B KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CHUJIbI, JAEHCTBYIOIIECH
Ha TEJIO B JKUJIKOCTH, OT Macchl Teaa. OIBITHL,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIEH
CWJIBI, IEUCTBYIOIIECH HAa TENO B >KUIKOCTH, OT 00BbEMa
MOIPYXKEHHOW B KUAKOCTh YaCTU TeJa U OT ILUIOTHOCTH
JKHJIKOCTH. KonctpynpoBanue apeomerpa TN

KOHCTPYUPOBAHUC JJOAKH n OIpCaAcCJICHUC e€

Ipy30M0abEMHOCTH

Ousnyeckue  SBICHUS B IPHUPOJE:  BIHUSIHHE
4.10 aTMOC(hepHOTO JaBJICHUS HA KUBOM OPraHU3M, IIJIABAHHUE

pBIO

TexHuyeckne YCTpPONCTBA: COOOILIAIOLIUECS COCY[BL,
411 YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKHUM IIpecc,

MaHOMETp, 0apomeTp, BBICOTOMEp, HMOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanudeckas paborta
5.2 Mexanndeckas MOITHOCTD
s3 [IpocTthie MeXaHM3MBI: pbluar, OJOK, HaKJIOHHas
' m10ckocTh. [IpaBuio paBHOBECHS pblyara
54 [IpumeHeHne mpaBuiia paBHOBECHS pbluara K OJIOKY
«3omoroe  mpaBwio»  MexaHuku.  KoadduiueHt
5.5 IIOJIE3HOT'O JIECTBUA MEXaHU3MOB. [IpocTrie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHManbHasg SHEPTUM TeJa, MOJHIATOrO HajJ 3eMIEH
5.7 Kunernueckast sHeprust
53 [lonnast mMexaHuueckass SHeprusi. 3aKOH HM3MEHEHHS U
' COXpaHEHUS] MEXaHUUYECKOU SHEPTUH
[IpakTHueckue padbOTHI:
59 ###Par###Onpenenenne padOThl CHWIBI TPEHUS TNpPU

PaBHOMCPHOM JBHXXCHHU TCJIa IIO rOpH3OHTaHBHOﬁ




noBepxHoctu. MHcciienoBanue yCIOBUH paBHOBECHS
ppraara. Msmepenne KIIJI HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUU

duznyeckue SABICHUS B npupoac: pbiHaru B TCJIC

5.10
4eJI0BEKa
TexHudeckue yCTpOMCTBA: pblyar, IOABWXKHBIA U
5.11 HETOABUKHBIM OJIOKW, HAaKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B ObITY
8 KNIACC
Kon Kon
IIpoBepsieMblIe 3JIEMEHTBI COACPKAHUSA
pasaea 3JeMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHS  MOJIEKYJIAPHO-KMHETUYECKON
61 TEOpUH CTPOCHMs BelecTtsa. Macca U pasMepsl
. MosieKyl.  OmbITbI, MOATBEP)KAAIOIIME  OCHOBHbBIE
I10JIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOro, IJKMAKOIO W ra3000pa3HOro
6.2 coctosiHuil BemecTtBa. Kpucramnuueckue u amopdHbie
Tena
OOBsicHEHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX TeI
6.3 Ha OCHOBE IIOJOKEHUHW MOJEKYISIPHOKMHETHYECKOMN
6
TeOpuun
6.4 CMauuBaHuE U KalWUISIPHBIE SIBICHUS
6.5 TemioBoe paciupeHue u cxxaTtue
6.6 Temneparypa. CBs3b TeMmIepaTrypbl €O CKOPOCTBIO
' TEIJIOBOTO ABM)KEHUS YaCTHI]
6.7 Buytpennss sueprusi. Cnoco0bl H3MEHEHHs BHYTPEHHEH
' SHEpruu: Terionepeaaya u coBeplieHne padboTsl
63 Buael temnonepenayu: TEMIONPOBOJHOCTh, KOHBEKLUS,
. U3Iy4yeHUe
6.9 KonnuectBo  TemioTsl.  YaenpHas — TEMIOEMKOCTh




BCIICCTBA

TemmooOMeH U TEILIOBOE PaBHOBECHC. YPaBHCHI/IG

6.10
TEII0BOro OanaHca
611 IInaBiieHne 1 OTBEPAEBAHUE KPUCTAUINYECKUX BEILECTB.
' VY aenbHas TEIUIOTa IJIABICHUS
[lapooOpazoBanne ¥  KoHjAeHcanusa. Vcnapenwue.
612 Kunenune. VYpaenpHas  Temora  napooOpa3oBaHUS.
' 3aBUCUMOCTh TEMIIEPATYpbl KUIEHUS OT aTMOC(HEPHOro
JTaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 DHeprus TOMBa. Y IelbHas TENI0oTa CrOpaHus
[Ipunuuner  pabotel  TeruoBbix asurarenet  KIIJ|
6.15 TEIJIOBOT'O ABUTATElNIA. TemIoBbIC ABHUraTeId M 3allluTa
OKpYKaroIlleH cpesibl
3aKOH COXPAHEHUs U MPEBPAICHUS YHEPTUU B TEIUIOBBIX
6.16
mporeccax
[IpakTuyeckue paboOTHI:
###Par##H#OnpITel 0 OOHApYXXEHUIO JEHCTBUA CHII
MOJIEKYJISIPHOTO TPUTSKEHHUS.
##H##Par####OnbITBl  TI0  BBIPALMBAHUIO  KPUCTAIIJIOB
IIOBAPEHHOM COJIM WIM caxapa.
###Par###OnpITel 10 HAOMIOACHHMIO  TEIJIOBOTO
pacIIMpEeHus Ta30B, )KUIKOCTEH U TBEPABIX TEIL.
###Par####Onpenenenue NaBieHUs BO3Ayxa B OallsioHe
6.17 HIIpuIia.

#H##HParf###0OnbITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JaBJICHUSI BO3[yXa OT €ro o0béMa M HArpeBaHUs WIH
OXJTAXKICHUSI.

###Par##1IpoBepka runore3bl JUHEHHONW 3aBUCHMOCTH
JUIMHBI ~ CTOJIOMKA KHJIKOCTH B TEPMOMETPHUYECKOU
TpyOKe OT TeMIEePaTyphI.

###Par###HaOmonenne U3MEHEHUA BHYTpPEHHEM

SHEPruu Tejla B pe3yibpTaTe TeIulonepesayd u padoThl




BHEIIHUX CHIL
#H##HPar##lIccienoBanue SBJICHUS TEIUNIOOOMEHA IIpH
CMEIIMBAHUU XOJIOTHOU U TOpsiYel BOJBI.
#H##Par##H#Onpenenenue KOJINUECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW TMpPH TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM LMIAHAPOM.

#H#HHPar###Onpenenenue  ylIenpHOM  TEIJIOEMKOCTHU
BEIIECTBA.

##HPart#H#lccnenoBanue npoiecca HCHapeHus.
###Par###Onpenenenue  OTHOCHTEIBHON  BIIAXXHOCTH
BO3/yXa.

H#HHParf##OnpeneneHue yaenbHON TEIUIOTHI IUIABICHUS

JIbJA.

6.18

®usnueckue SBICHUS B TPHUPOAC: MOBEPXHOCTHOE
HATSOKCHHE W KaNWUISIPHBIE SBICHUS B MPHPOJE,
KpUCTAIIBI B Tipupoje, uanydeHue ConHia, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpH3bl; 00pa30BaHKUE POCHI, TYMaHa,

HHEs, CHera.

6.19

TexHnueckne  ycTpoWcTBa:  KalWUIAPBL, NPUMEPHI
UCIIOJIb30BAaHUsl KPUCTAIIIIOB, XHMJIKOCTHBIM TEPMOMETD,
JaTYNK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHUs.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMUA

7.1 DunekTpusanus Teil. [[Ba poaa 3JIeKTpUYECKUX 3apsiI0B
BianmoneiictBue 3apspkeHHBIX Ten. 3akoH  Kynona

7.2 (3aBHCUMOCTB CHJIbI B3aUMOAEHCTBHSI 3apSyKEHHBIX TEN OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEKAY TeJIaMu)
Onextpuueckoe nosie. Hanpssk€HHOCTD 31EKTPUUYECKOTO

7.3 nosst. llpuHIMn cyneprno3unyy 3JIEKTPUYECKUX IOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)

- Hocurenu »saekTpudeckux 3apsaoB. DJIEMEHTapHbIN

anextpudeckuid 3apsa. Ctpoenue atoma. [IpoBogHUKN 1




TUDJIEKTPUKU

7.5 3aKOH COXpaHEHUS IEKTPUUECKOro 3apsiaa

DJIEKTPUYECKUH  TOK.  YCIOBHUS ~ CYIIECTBOBAHUSA
7.6

3JEKTPUYECKOT0 TOKA. VICTOUHHMKM MOCTOSSHHOTO TOKa

HerictBus BJIEKTPUUECKOTO TOKa (TeruioBoe,
1.7 XMMHUYECKOE, MAarHUTHOE). OJEKTPUUECKUH TOK B

KUIKOCTAX U rasax

Onektpuueckas uenb. Cuiia TOKa. DIEKTpUUECKOE
7.8

HaIpsHKEHUe

Conporusienue IIPOBO/IHUKA. VYnensHoe
7.9

CONPOTHUBJICHUE BEILIECTBA
7.10 3akon OMa Ju1sl yyacTka Lenu

IlocnenoBarenbHOE M MApajUIeNIbBHOE  COEIMHEHUE
7.11

MIPOBOJIHUKOB

Pabota u MONIIHOCTH DJIEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoynsa — Jlenna

DJeKTpUYecKrue LeNu U TOTPEeOUTENH 3IIEKTPUYECKOU
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocrosiHHble MarHuThl. B3ammopelcTBUE IMOCTOSHHBIX
7.14

MarHuToOB

MarautHoe mone. MarHuTHoe mojie 3eMJIM U €ro
7.15

3Ha4YEHME JJIS KU3HU Ha 3emiie

OmnsIT Opcrena. MaroHuTHoOE 10JIE 3JIEKTPUUECKOTO TOKA.
7.16

[IpuMmeHeHne AIEKTPOMAarHuTOB B TEXHUKE

JleficTBUe MarHUTHOTO TOJIE HAa IMPOBOJHUK C TOKOM.

DNeKTpoABUTaTENb MOCTOSHHOIO TOKa. lcrnonb3oBaHue
7.17

JJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpaHCIIOPTE

Oneitel  @apaness.  SIBaeHue  3JIEKTPOMArHUTHOU
7.18

unaykiuu. [Ipasuio Jlenma

DIIEeKTPOTeHEPATOP. Cnoco0mr MOJTyYSHUS
7.19

BHCKTqueCKOﬁ OHCPIUu. 3HeKTp0CTaHLII/II/I Ha




BO300HOBJISIEMBIX HCTOYHHKAX SHCPIUun

7.20

[TpakTryeckue pabOTHI:

OnbITH 110 HAOTIOACHHUIO DIEKTPU3ALUU TN HHIYKIUEH
Y TIPH CONPUKOCHOBEHHH.

UccnenoBanne AEUCTBUS DJIEKTPUYECKOrO IO  Ha
MIPOBOJIHUKYU U TUDJICKTPUKH.

COopka u mpoBepka pabOTBl SICKTPUUECKON 1N
MMOCTOSIHHOTO TOKa.

N3mepenne u peryaupoBaHUe CHIIBI TOKA.

N3mepenue u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, UYILETO Yepe3
pe3UCTOp, OT CONMPOTUBJICHUSI PE3UCTOPA U HANPSIKCHUS
Ha pE3UCTOpE.

OnBITHL, JEMOHCTPHUPYIOITUE 3aBUCUMOCTh
3JEKTPUUYECKOTO COMPOTUBIIEHUS MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIAIU TIOTIEPEYHOT0 CEUEHHS U MaTepuara.
[IpoBepka mnpaBuiaa CIOXKEHHS HANPSHKEHUW — TIPU
MOCJIEIOBATEIbBHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBuia [jsi CUJIbI TOKA IPH MapaieIbHOM
coenuHeHUH  pesuctopoB.  OmpeneneHue  paOOTHI
AJIEKTPUYECKOTO TOKa, MAYIIETO Yepe3 Pe3UucTop.
OmpenesnieHre  MOIMHOCTH  JJIEKTPUYECKOTO  TOKa,
BBIJIEIIIEMOM Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBbl TOKA, UIYILIETO YEepe3 JIAMIOUYKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarHUTHOTO B3aMMOJICHCTBHS ITIOCTOSHHBIX MarHHUTOB.
N3yuenne MarHuTHOTO MOJISt MOCTOSTHHBIX MarHUTOB MPHU
ux oObeAWMHEHMH ©  paszneieHun. VcciemoBaHue
JNEUCTBUSI IEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIBI
TOKa ¥ HalpaBleHUs Toka B Karymke. M3ydenue

JIEHCTBUS MarHUTHOTO MOJsS Ha MMPOBOJHUK C TOKOM.




Konctpynposanue u H3y4YECHHUE paboThI
3JIEKTPOABUTATEIA. Hsmepenne KITA
3JIEKTPOJABUIATENBHON YCTaHOBKH. OnbIThI o
WCCIIEOBAHUIO SIBJICHUS 3JI€KTPOMArHUTHOM WHIYKIIMH:
HCCJIea0BaHUC N3MEHCHHUI 3HAUCHUSI U HaIlrpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

Ousuveckue SBIEHUS B TNPUPOJE: IICKTPUUECKUE
SBIICHUSA B  aTMocdepe, OJICKTPUYECTBO  HKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJIH, Aper( TMOITFOCOB,
POJIb MAarHuTHOTO IMOJIA IJId JXKU3HU Ha 3CMJ'IC, MOJISIPHOC

CHUAHUC

7.22

TexHuueckue ycTpoicTBa: 3JIEKTPOCKON, aMIIEPMETD,
BOJITMETp, PEOCTAT, CUETUYUK DJIEKTPUUECKON SHEPIUH,
ANEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HArpeBaTeIbHbIC
AJIEKTPONIPUOOPHI (mpumepsl), JNEKTPUYECKUE
NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKa

9 KUIIACC
Kon
Kon snementa [IpoBepsieMble 3IEMEHTBI COAEPKaAHUS
paszena
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexanuueckoe JABWKEHHE. MarepuanbHas TOYKA.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUXKEHHUS
8.3 PaBHOMEpHOE NpSIMOIMHEHHOE JBH)KEHUE
8 #H##Par###HepaBHoOMepHOE NIPAMOJIMHEITHOE JBUKECHUE.
8.4 CpenHsis M  MIHOBEHHasT CKOpPOCTb Tejla IpHU
HEPaBHOMEPHOM JIBHIKCHHUH
a5 VYckopenue. PaBHOYCKOpEHHOE MIPSIMOJIMHENHOE
' JBUKEHUE
8.6 #iHtPar#H##CBoOoaHOe manenue. OnbiTel ["anunes




#H##Par###PaBHOMEpHOE JIBUKEHUE 110 OKPYKHOCTH.

8.7 [lepuon m wacrota oOpamenus. JIuneitHas u yriaoBas
ckopocTH. LleHTpocTpeMuTenbHOE YyCKOpEHHE

8.8 [TepBeriit 3akon HetoToHa

8.9 Bropoii 3akoH HeroTona

8.10 Tperuii 3akoH HeroTOHA

8.11 #H##Par##H#1 [puHIIMT Cynepro3UIIuU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 H##HtPar#H##Cuiia  TpeHus: CWiIa TPEHUS CKOJBXEHHUS,
' CHJIa TPEHHS MTOKOS, IPYTHUE BUIBI TPSHUS

%14 ##HtPar#H##Cita  TSKECTM U 3aKOH  BCEMHUPHOIO
‘ TATOTEHUA. Y CKOPEHHE CBOOOIHOIO MaeHUs

a15 IBwxkenne  miuaHer  Bokpyr  Connuma.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecoMoCTh U eperpys3ku

816 PaBHOBecue MatepuaabHON TOYKHA. AOCOIFOTHO TBEPI0E
. TEJIo

%17 ###Par###PaBHoBece TBEPAOTO TeNa C 3aKPEIUIEHHON
' OChI0 BpauieHus. MomeHT cuiibl. LIeHTp TsxecTr

8.18 Nmnynbc Tena. 3menenue umnynbca. IMIynsc cuiib

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 HiHParf##PeakTUBHOE NBUKECHUE

8.21 Mexanndeckasi paboTa ¥ MOITHOCTh

992 PabGora cun Tsbkectu, ynpyroctd, TpeHus. CBs3b
' SHEPruu 1 paboThl

823 [loTenumanpHast dSHeprus Tena, MOJHATOTO  HAaJ
' HOBEPXHOCTBIO 3eMJIU

8.24 [loTenumanpHas SHEPIUs CKATON IPYKUHBI

895 ###Par####Kunetnueckas  sHeprusa.  Teopema o
' KUHETUYECKON SHEPTruu

8.26 #H##Par###3aKoH COXpaHEHUSI MEXaHUYECKON SHEPTUr

[IpakTrueckue padboTHI:
8.27 OmpeneneHne cpeaHeil CKOPOCTH CKOJIBKEHUs Opycka

WKW JIBWKCHHA MIapHKa II10 HAKJIOHHON IIJIOCKOCTH.




OmnpeneneHue yCKOpPeHUs Teja MPU PaBHOYCKOPECHHOM
JIBMKCHHUH IO HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka TrUMOTE3bI: €CAM IPH PABHOYCKOPEHHOM
JBIDKEHUHM 0€3 HayalbHOW CKOPOCTH MYTH OTHOCSTCS
Kak psag  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
IPOMEXXYTKH BPEMEHHU OIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpMaibHOro JaBieHusa. OmnpexneneHue
ko3 duuuenta TpeHus ckosbxkeHus. OmnpexnencHue
KECTKOCTH MpYxXHHBL. OnpenesneHue pabOThl CUIIbI
TPEHUS NpU PABHOMEPHOM JBIKEHHMM Tela 110
TOPU30HTAILHOM MoBepXHOCTH. OrmpeneneHue padOThI
CHUIIBI  yOpyrocTh  IpU  NOABEME  Ipy3a €
UCIIOJIb30BAHUEM  HEMOABM)KHOIO M IOJABHIKHOTO

0JIOKOB

du3nueckue sSBJICHUI B mpupoac: NpuiiiBbl U OTJIUBBLI,

8.28 JnBkeHue TiaHeT COJIHEYHOM CHCTEMbl, PEaKTUBHOE
JBUKCHHE KUBBIX OPTaHU3MOB
820 TexHu4yeckne  yCTpOMCTBA:  CHUIOMETp, JIaTYUKH

IMOJIOKCHUA, paACCTOAHUA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukeHue. OCHOBHbBIE XapaKTEPUCTUKU

o1 KOJIeOaHUH: TIepUO/I, 9aCTOTA, aMILUTHTY 1A
99 Marematuueckuit U IIPY>KAHHBIN MAasITHUKHU.
' [peBpatieHre sHEPrun Npu KoJaedaTeIbHOM ABHKEHUH
93 3aryxaromue KojebaHus. BpIHyXJeHHBIE KoieOaHMs.
' Pe3onanc
Mexannyeckue BoJHbI. CBOMCTBa MEXaHUUYECKUX BOJIH.
04 [IpononbHble M ToONEpeuHble BONHBI. JlJIMHA BOJHBI U
' CKOpOCTb €€ pacnpocTpaHeHusi. MeXaHUYeCKHUE BOJIHBI B
TBEPIOM TeJIe, CEICMUYECKHE BOJIHBI
9.5 3Byk. [')pomkoCTb 1 BbIcOTa 3ByKa. OTpa)keHue 3ByKa
9.6 WndpasByk u ynbTpa3zByk




9.7

[TpakTrueckue pabOTHI:

OmnpeneneHrie  4YacTOTBl W Tepuoja  KoyieOaHWH
MaTEMATUYCCKOT'O MasiTHHUKA.

OmnpeneneHue 4YacTOThl W Hepuojna  KosieOaHui
HPY>KUHHOI'O MasTHUKA

HccnenoBanue 3aBUCMMOCTH TepHoOAa  KoJjeOaHui
MOJIBEIIEHHOT0 K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH TepHOAa  KoJjeOaHUi
NPY)XUHHOTO MasTHUKAa OT Macchl rpy3a. IIpoBepka
HE3aBUCHUMOCTH nepuoJia KoJIeOaHHH rpy3a,
TIOJIBEIICHHOTO K HHUTH, OT MAacChl Tpy3a U JKECTKOCTH

npyXHuHbIL. MI3mMepeHue yckopeHusi CBOOOIHOTO MaieHus

9.8

®u3nyecKue ABJIEHUS B MPUPOJIE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPACEHUE, CEHCMHYECKHE BOJIHBI,

LYHAMH, 3XO0

9.9

TexHudeckue yCTpOMCTBA: 3XOJOT, HCIIOIb30BaHUE

yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

:‘)J'ICKTpOMaFHI/ITHOC I10JIC. 3J'ICKTpOMaFHI/ITHBIC BOJIHBI.

104 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [[Txana 31eKTPOMarHUTHBIX BOJIH
103 OnexTpoMarHuTHasi npupona ceta. CKOpPOCTh CBeTa.
' BonHoBBIE CBOlICTBA CBETA
10 [pakTuyeckue pabOTHI:
10.4 N3yuyeHue CBOMCTB  DJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIbI0 MOOMIIBHOTO TeneoHa
@dusznueckue SBIEHUS B HOpUPOAE: OHOJIOrMYECKOe
10.5 JICUCTBUE BUJIMMOTO, yIBTpa(uOIETOBOTO u
PEHTT€HOBCKOTO U3JIy4eHUH
10.6 TexHuueckue YCTpOMCTBA: UCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH /JIs COTOBOM CBSA3HU
CBETOBBIE SABJIEHUA
11 11.1 JIyueBast monens cBera. MIcTOUHMKY CBETa
11.2 [IpsamonuHeitHOe pacripocTpaHEHHE CBETa




11.3

Ortpaxenue cBeta. [Imockoe 3epkano. 3aKOH OTpaKeHUs

cBeTa
114 [Ipenomiienne cBera. 3aKOH TIIPEIIOMIICHUSI CBETA.
' [lonHOE BHYTpEHHEE OTpaKEHHUE CBETA
11.5 JIunza. Xox nydyen B nuH3€e
116 Onrtuyeckast cucrema (¢oroannapara, MHKPOCKONA U
' TEeJeCcKoIa
117 I'maz kak onTuyeckas cucrema. biauzopykocte u
. JATbHO30PKOCTh
118 Pasnoxenue 6enoro ceera B criektp. OnbiTel HbtoTOHA.
' CrnosxeHue cieKTpajbHBIX IIBETOB. J(ucnepcus ceeta
[IpakTuyeckue pabOTHI:
###Par#H##lccnenoBanue 3aBUCUMOCTH yria
OTpa’KeHHsI CBETOBOT'O JIyya OT yrja MaJeHus.
#H#HPar##l13ydeHne  XapakTepUCTUK  M300pakeHUs
npeaMeTa B IIOCKOM 3epKalle.
#H##HPar###ccnienoBanue 3aBHCUMOCTH yria
IPEOMIICHUSI CBETOBOrO Jiydya OT YIjla MaJeHus Ha
119 IPaHULIE «BO3JIYX — CTEKIION.
' ###Par### lonyyenue n300pakeHUH C  TTOMOIIBIO
COOMpAarOIIeH JTNH3HI.
###Par###Onpenenenue  (POKYyCHOTO pacCTOSHUS U
OTNITUYECKOM CHIIBI COOMpPArOIEH TNH3BI.
HH#HHPar#H##ONBITEl IO pa3NokKeHUIO Oenoro cBera B
CIEKTD.
###Parf##OMBITBl 110 BOCIPHUATHIO LIBETA IPEAMETOB
IpU UX HAOJIOACHUN Yepe3 LBETOBbIC (PUIBTPHI
dusnueckue sBIeHUA B mpupoze: 3aTMeHus CojiHua u
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKHUE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, paayra, MUPax)
11 TexHuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,
' doToanmapar, ONTHYECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
12 1 OmnbiTel Peszepdopna u mutaHeTapHass MOJA€NIb aTroma.

Mopens atoma bopa




Hcnyckanue ¥ mOTJIONIEHHE cBeTa aToMoM. KBaHTHI.

122 JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTh. Anb(da, 6eTa- 1 TaMMa-u3ITyYeHHs
124 Crpoenne aromHoro snpa. Hykinonnas Moxens
' aTOMHOTrO sapa. M30Tomsl
125 PaguoaxtuBHble npeBpamieHus. Ilepuon momypacnana
' aTOMHBIX SJEP
126 SlnepHble peaknuu. 3aKOHBI COXPaHEHHMs 3apsiIOBOrO U
. MacCOBOI'0 YHCEN
12.7 DHeprus cBA3U aTOMHBIX siziep. CBsA3b MACChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. IcTouHMKY sHEprun
' ConHua u 38€31
12.9 Snepnas  sHepretuka. JleWicTBME  PaJIMOAaKTHBHBIX
' M3ITyYEHUI Ha KUBbIE OPraHU3MbI
[IpakTuyeckue paboTHI:
HaGntogeHue CHJIOMIHBIX M JIMHEHUYATBIX CHEKTPOB
1210 U3ITy4ECHUS.
HccnenoBanue TpeKoB: MU3MEPEHHE SHEPTUM YACTHUIIbI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusm).
N3mepenne paaroakTHBHOTO GoHA
@dusznueckue SBICHUS B IPUPOAE: €CTECTBEHHBIN
PaaOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaJUOAKTUBHOE H3JIy4CHUE IPUPOAHBIX MHUHEPAJIOB,
JNENCTBUE PAJNOAKTUBHBIX H3JIYy4YEHUHI Ha OpraHu3M
YeJI0BEKa
1212 Texnnueckune YCTPOWCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ JA03UMETP, KaMEpa Bunscona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpPoBePsSIeEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSA K NPEIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOCHHS OCHOBHON 00pa3oBaTe/1bHOI
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanust Ha ocHoBe PT'OC

[lonumanue ponu  GU3MKM B HAy4YHOM  KapTUHE  MHUDa;
c(hopMHUPOBAHHOCTH 0a30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3H
U II03HABa€MOCTHU SBJICHMM INPUPOABI, O POJIU DKCIEPUMEHTa B
¢usuke, o cucremooOpasywoueil poau (GU3MKK B Pa3BUTHUU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTMH, 00 SBOJIIOLUHU
¢u3nUecKkux 3HAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTHHE MHpa, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIEro

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOT Ui

3HaHMS O BUJAX MaTepuu (BELIECTBO U TMOJ€), O JABM)KEHHUU Kak
Croco0e CyIIeCTBOBaHUS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOI TeOpHH
CTPOEHHUS BEIIECTBA, O (U3NYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHUE Pa3anudaTh sIBJICHUSA 110 ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JEMOHCTPUPYIOLINX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHUE pacrlo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpYXarolleM MHWpe, BbIIEIAA HX CYIIECTBECHHBIE CBOMCTBA

(mpu3HAKH)

Bnangenne ocHOBaMHM TOHSTHUIHOrO ammapata M CHUMBOJUYECKOTO
s3bIKa (PU3WKM M UCTIOJIb30BAaHUE WX JUIS PEIICHUs y4eOHBIX 3a/ad;
YMEHHE XapaKTepH30BaTh CBOICTBa Ted, (U3UYECKUE SIBICHUS U

MPOIIECCHI, UCTIONB3YS (PyHIAMEHTAIBHBIC U IMITUPHUUECCKUE 3aKOHBI

YMeHue onucEBaTh HN3YYCHHBIC CBOICTBA TEII U (bl/ISI/I‘ICCKI/IG SIBJICHUA,

UCTIONB3YS (PU3HUYECKUE BETHUNHBI

Brnanenue ocHOBaMHM METONOB HAy4yHOIO IIO3HAHUS C YYETOM
coOmrofieHus mpaBuiI 0€30MacHOro Tpynaa: HaOmoJIeHne (GU3NYECKUX
SIBJICHUIM:

YMEHHE CaMOCTOSITENIbHO COOMpATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY

U3 JaHHOTO Habopa 0O0OPYAOBAaHUSA MO MHCTPYKIUH, OMHCHIBATH XOJ




OIIbITA U 3alMCHIBATh €0 PE3ybTAThl, (POPMYIMPOBATH BBIBOABI;
MPOBE/ICHUE TPSMBIX U KOCBEHHBIX U3MEPEHHUH (PU3MUECKUX BEITUUNH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHHs, CAMOCTOSITEIbHO COOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY 110 HWHCTPYKLUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAJIU3UPOBATH IOJIyUEHHBIE PE3YJIBTAThl C
y4€TOM 3aJaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOKHBIX  AKCIEPUMEHTAJIBHBIX  HMCCIIECJOBaHMI;
CaMOCTOATENIBHO  COOMpaTh HKCHEPUMEHTANbHYIO YCTaHOBKY H
OPOBOJUTH  HCCIEJOBaHWE 1O  MHCTPYKUUH,  MPEICTABIAThH
HOJy4YEeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TaOIUL U
rpauKoOB, YYUTHIBATh IOTPEIIHOCTH, J€1aTh BHIBOJbI IO PE3yIbTaTaM

HUCCICIOBaHU

[loHumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJene
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJIO, MOJECIH CTPOCHUS
ra3oB, JKHJKOCTEW M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHAsl MOJICNIb aTOMHOTO s/Ipa) ¥ YMEHHE TPHUMEHSATh UX IS

00BSICHEHUST (PU3UIECKUX MTPOIIECCOB

YMenue 00BACHATH (PU3UUECKHE TPOIECCHl U CBOMCTBA TEN, B TOM
Yyuclieé M B KOHTEKCTE CHUTyallUd MPaAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITH IPUYUHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3YUYEHHBIE CBOIMCTBA (PUINUECKUX

HBHGHHﬁ, (bl/ISI/I‘IGCKI/Ie 3aKOHBbI, 3dKOHOMCPHOCTHU U MOACIN

YMmenue pemate pacu€THble 3afaud (Ha Oaze 2 — 3 ypaBHEHHN),
UCHONB3YSl 3aKOHBI W (OpMynbl, CBSA3BIBAIOIIME  (PU3NYECKUE
BCJIMYMHBI, B 4YaCTHOCTH, 3allUChIBATh KpAaTKOC YCJIOBHUC 3aJayu,
BBISABIISITh HEJIOCTAIOIINE JAaHHBIC, BBHIOWPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl €€ PEelICHHs], UCIIOIb30BaTh CIIPABOYHbIC JaHHbIC,
MMpOBOAUTH paC‘-IéTBI U OHOCHUBATH PCAIUCTUYHOCTL ITOJIYUCHHOTO
3HaYeHU (PU3MUYECKON BEIMUMHBI; YMEHHUE OINPENeNiATh Pa3MepHOCTh

(I)PBPI‘IGCKOI\/’I BCJIIMYHUHEI, HOHy‘ICHHOﬁ IpU pCHICHUHN 3aJa4n

YMeHue XxapakTepu30BaTh MPUHIUIBI  JCUCTBUS  TEXHHYECKHX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX NMPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKUX TIPOIECCOB MO MX OMUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBAaX (DUBUYECKUX SBICHUW W HEOOXOAMMBIC (PU3UUECKHE

3aKOHOMEPHOCTH




10

VYMeHue UuCHonb30BaTh 3HaHMS O (U3NYECKUX SBICHUAX B
MOBCEHEBHON KM3HM JJIsi  oOecneueHWss OE30MacHOCTH — TPH
oOpamieHUd ¢ OBITOBBIMM ~ OpUOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO TIOBEJEHUS B OKpY’KAaIOLIEH cpezae; IMOHUMaHHe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKEHUH (PU3MKH M TEeXHOJOTHM

AJI1 palliOHAJIBHOTO IMPUPOAOIIOJIb30BaHUA

11

OneiT TOMCKa, TpeoOpa3oBaHUs U MpejAcTaBleHUus HHoOpMau
(bu3MYECKOTO CONIEpKaHUs C HCIOJIBb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHHE OLIEHUBATh JIOCTOBEPHOCTH
MOJly4eHHOW HH(OpPMAIlMK Ha OCHOBE HWMEIOLIUXCA 3HaHUM U
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; yYMEHHE  HCIIOJIb30BaTh  IPH
BBHIMIOJTHCHAH YYCOHBIX 3aJaHWi HAYYHO-TIONYJIAPHYIO JIHTEPaTypy
(GU3NIECKOTO COJEpKAaHUsS, CIPABOUYHBIE MaTEpUANbl, PECYpChl CETH
WutepHer; BmageHue 0a30BBIMH  HABBIKAMH  TpeoOpa30BaHUs
uHpOpMallMd U3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYryi0; YMEHHE
co37aBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKMX HCTOYHHKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 31eMEHT COAEP:KAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe JBwkeHue. MarepuanbHas Touka. Cucrema  OTCuéTta.
. OTHOCHUTENBHOCTD IBUYKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHue. CpenHsst ckopocTs. Dopmyna s
1.2 BBIUUCIICHUS CPEIHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE NBHKEHUE. 3aBUCHMOCTh KOOPJIMHATHI TE€Jla OT
BPEMEHMU B CIIy4yae paBHOMEPHOI'O IPSIMOJIMHEWHOTO IBUIKEHU:
13 x(1)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH Ui TMPOEKIHUU CKOPOCTH, MPOCKIHH
IIEpEMEILEHUs, IIyTH, KOOpJAWHATHl IIPU PABHOMEPHOM IMPSMOJIMHEHHOM
JBU>KEHUU
3aBUCHMOCTb KOOpJMHATHl Te€la OT BPEMEHHM B ClIyda€ PaBHOYCKOPEHHOI'O
MPSMOJIMHEHOTO IBUKEHUS:
3
Sf)=vo, *i+ay * %
@opmynbl Uil NPOEKUUU NEPEMELIEHUs], MPOEKIUN CKOPOCTH M IPOECKIUH
YCKOpPEHUS IIPU PABHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKCHUM:
2
1.4 5. (D=0, Tray
U.\'('f) =Up, T4, £,
a,(f) =canst,
szz - lez =2a.s,
I'padukn 3aBUCHUMOCTH OT BpeMEHH I IPOEKLUUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, NPOEKIUU IEePEMEIIECHNs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JIBUKEHUU
CBoOoanoe manenue. Gopmysbl, OMUCHIBAIOIINE CBOOOJHOE MaJICHHE TeJa IO
Ls BEPTUKAIM (ABM)KEHUE Tejla BHU3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHH JJsl TMPOEKLIUU YCKOPEHHMS,

OpoCKOHMU CKOPOCTH W KOOPJAWHATHI IIpU CBO60I[HOM nmaacHuM TEJjla TII0




BEPTHUKAIN

CKopocTh paBHOMEPHOIO JIBMJKEHHUS Tejla MO OKpykHocTu. HampaBienue
CKOPOCTH.

®opmynia ISl BBIYMCICHHS CKOPOCTH Ye€pe3 pajuyC OKPYKHOCTH M MEPUOJ

oOpartieHus:
o= iMR
T
1.6 LentpocTpemurensHoe yckopeHwe. HampaBieHrne UEeHTPOCTPEMUTEIBHOTO
yckopenusi. Dopmyina it BBIYMCIEHUS YCKOPEHUS:
p
_w
%R
dopmyrna, CBA3BIBAIOIIAS IEPUOJT U YACTOTY OOpaICHHUS :
v = 1
T
Macca. [InotHocts BemecTBa. @opmyiia i BBIYACICHUS ITIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas pusudeckast BennanHa. CIIoKeHHE CUIT
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3axoH HeroToHa:
F=m-a
1.10
CoHanpaBiI€HHOCTh BEKTOPA YCKOPEHUS T€Ja U BEKTOPa CUJIbI, IEUCTBYIOIIECH HA
TEJ0
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 _ _
Fyw=-Fiy
Tpenue nmokosi U TpeHUe CKONbKeHUs. PopMyIia i BEIYUCICHUS MOJYJISI CUJIBI
1.12 TPEHUS CKOJIbKECHUS:
F_=u-N
- M
Hedopmarus tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YOPYroi
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 BcecemupHoe Tsarorenue. 3akoH BCEMUPHOT'O TSTOTEHMUS:




My - 114
F=G.-—L1_2
R
Cuna TsoKecTH. Y CKOpeHHe CBOOOIHOTO MaICHHS.
dopmyiaa s BEIYUCIICHHS CUIIBI TSXKECTH BOJIM3HU MOBEpXHOCTH 3emin: F = mg.
JIBmkenne mianet Bokpyr Comrna. IlepBas KocMHYecKast CKOPOCTb.

HesecomocTth n MEepEerpy3Kku

1.15

Nmrmynbse Tema — BekTopHas pu3nyeckasi BeIMUHHA.
D=mi

Nmmynsc cucremsl tei. M3Menenue ummyibsca. IMITysibc CHITbI

1.16

3aKoH COXPAaHCHUSA UMITyJIbCa IJI1 3aMKHyTOI>'I CHUCTCMBI TCJI:
p=myUy +m, U, =const

PeakxTuBHOE JABHMOXKCHUC

1.17

Mexannueckas pabota. @opmysa sl BEIYUCICHUS paOOThI CUIIBIL:

A=Fsooso

Mexanndeckass MOIITHOCTD:

n=4
I

1.18

Kunernueckas n MOTCHIHUAJIbHAs SHCPIUs. d)opMyJIa JJIA BBIYUCIICHUA

KUHETHYISCKOM OHCPTHUU:

i'.iﬂ.'.)z
BTy

Teopema o kuHeTHueckoi sHeprur. opMyia 1Jisi BEBIYUCICHUS MOTCHIIMATBHON

OHCPIruM TC€jIa, MOAHATOIO

Hax 3eMIIeH:

E,=mgh

1.19

MexaHuueckas OHEpPIrus:
E=E.+E,

3aKOH COXpaHEHHs] MeXaHU4ecKol sHeprun. Popmyna ass 3aKOHA COXPAHEHUs
MEXaHWYECKOU YHEPTUH B OTCYTCTBUE CWII TpeHUs: E = const.

[IpeBpaiieHre MEXaHMYECKOM SHEPTUU TP HAJTUYUU CUJIBI TPEHHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE PABUIIO» MEXAHUKHU.
Preryar. Momenr cuiel: M - FL.

YcaoBue paBHOBECHS pblyara:




M +M, +..=0
[ToaBuxHBIM 1 HeTOABWKHBIN 0710KK. KIIJ] MpocThIX MEXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

JlaBiienue TBEpIOTO TEIA.

dopMyia 715 BBIYUCICHHS 1aBJICHUs TBEPIOTO Tena:

_F
p= h
1.21 JlaBnenue raza. ATMocepHOe JTaBlIcHUE.
I'unpocraTtuueckoe AaBieHNUE BHYTPH KUIKOCTH.
®dopmyna 1715 BBIYUCIECHUS JaBICHUS BHYTPU KUIKOCTH:
P=pg+Du,
1.22 3akoH [lackans. I'mapaBnnyeckuii npecc
3akoH Apxumena. Popmyna I ONPENEICHHUS BBITAJIKUBAIOLIEH CHIIBI,
JeMCcTBYIOLIEH Ha TeJo, MOrpyKEHHOE B )KUAKOCTh MJIH ra3:
1.23
F_jlm_ =pgV
Ycnosue miaBanus tena. [InaBanue cynoB u BO3ayxoIlaBaHUE
Mexannueckue KosnebaHusA. AMIUIMTYAA, MEpUOJ U dYacToTa KojeOaHUil.
124 dopmyna, cBA3bIBAIOLIAS YACTOTY U EPUOJI KOJIeOaHUI:
v L
T
195 MaremMatuueckuil M NOpPYKUHHBIM MasTHUKU. [IpeBpamenHue sHepruu Ipu
. KoJIe0aTeTbHOM JIBUKEHUN
1.26 3aryxaromue kojaebanus. BeiHykneHHbie koeOanus. Pezonanc
Mexanunueckue BOJHBI. [IpofosibHBIE M MONEpeuHble BOJHBL. J[JMHA BOJIHBI U
1.27 CKOpPOCTb PAaCIPOCTPAHEHUS BOJIHBI:
Lh=v-T
108 3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIE
. nByX cpell. MH(ppa3Byk U yabTpa3ByK
IIpakmuyeckue pabomol
199 W3mepenue cpeqHel IIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTU

NIPYKUHBI; KOSq)(l)HHI/ICHTa TPCHUS CKOJIbKCHUA; pa6OTLI CUJIbl TPCHHUSA, CHUIIbI

yIPYTrOCTH; CPEIHEH CKOPOCTU JBUKEHHsI OpycKa MO HaKJIOHHOW IJIOCKOCTH;




YCKOpeHusi Opycka NpU JABWKEHMM 110 HAKJIOHHOM IUIOCKOCTH; YacTOThl U
nepuoja KojeOaHMH MaTeMaTH4YeCKOro MasTHMKA; 4YacTOThl M Iepuojaa
Koje0aHul MPYKUHHOIO MasTHUKA; MOMEHTa CHWJIbI, IEUCTBYIOILErO Ha phlvar;
paboTel CUJIBI YHOPYTOCTH IpU NOABEME Ipy3a C MOMOILBIO HENOABHIKHOIO
O50Ka; pabOTHI CUJIBI YIPYTOCTH TP MOABEME Tpy3a C MOMOMIBIO MOIBUKHOTO
610Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMEJOBOM CHJIBI OT 00BbEMa MOrpYKEHHON
YaCTH TeJIa U OT IJIOTHOCTH JKUJIKOCTH; HE3aBUCHUMOCTHU BBITAJIKUBAIOIIECH CHIIBI
OT MaccChl TeJa; CUJIbI TPEHUSI CKOJIBXKEHHSI OT CUJIBI HOPMAaJIbHOTO JABJICHUS U OT
poZla MOBEPXHOCTHU; CWJIBI YIPYIOCTH, BO3HUKAIOIIEH B NPYXHHE, OT CTEIEHU
nepopMaluu MpYKUHBL;, YCKOPEHUs] OpycKa OT yrila HaKJIOHA HaIPaBISIOLICH;
nepuosia (4acToTel) KojeOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTH; MEepHoJa
Kosie0aHUH NMPYKMHHOTO MAsTHUKA OT MAacChl Ipy3a U JKECTKOCTH MPY>KUHBI;
HCCJIeIOBaHUE HE3aBUCUMOCTH IEpHoJia KoJieOaHU HUTSHOTO MasTHHUKA OT

Macchl Tpy3a. [IpoBepka ycnoBusi paBHOBECHsI pbIdara

1.30

1.31

Qusuueckue sA6NeHus 6 npupode: TPUMEPbl JABWKCHHA C Pa3IMYHBIMU
CKOPOCTSIMU B )KUBOM U HEKUBOMU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWINBBI W OTJIMBBL, ABWXKEHHE IUIaHET COJHEYHOM CHCTEMBI,
PEaKTUBHOE BU)KCHME JKUBBIX OPTaHU3MOB, PblYaru B TEJE YEJIOBEKA, BIUSIHUE
aTMOC(EpHOro NaBJCHUS Ha >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPUSATHE

3BYKOB JKUBOTHBIMHU, 3€MJICTPACCHUC, celicMHYecKHe BOJIHBI, IYHAMH, 5XO0O

Texnuyeckue ycmpoticmea: CIUJOMETP, NAaTYUKU TOJOKEHUS, PACCTOSHUS U
YCKOpEHUS, WHAMOMETp, TMOAIIMWIHUKYA, PaKeTbl, pblYar, MOABMKHBIA U
HCHO)IBI/I)KHI)II\/’I 6J'IOKI/I, HAKJIOHHAA ITIJIOCKOCTb, MPOCTBIC MCXAaHU3MBI B 6I)ITy,
COOOIIaoIMecss COCY/bl, YCTPONCTBO BOJONPOBOJA, TMIPABIMUECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMETp, 3XOJIOT,

HCII0JIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

TEIUTIOBBIE ABJIEHUA

2.1

OcHOBHBIE ITOJIOKCHUA MOJleKynﬂpHO-KI/IHeTquCKOﬁ TCOpHUn CTPOCHUA
BemecTBa. Mogenu TBépZ[Ol"O, KUIKOIo nu ra3006pa3H0r0 COCTOSIHUM BEIIIECTBA.

Kpucrannuueckue u amopdubie Tena

2.2

JlBwxenne dyactuiy BemiectBa. CBSA3b CKOPOCTH  JABMIKEHHUS YacTHI[ C

Temneparypoil. bpoynosckoe nBuxkenue, nuddysus

2.3

CMauuBaHue u KalmUJIJIIPHBIC SABJICHUA

24

TemioBoe paciIMpeHue U cxaTue




2.5

TermmoBoe paBHOBECHE

Buytpennsis sHeprusi. Pabota u Temonepenada Kak CrnocoObl M3MEHEHHS

26 BHYTPEHHEH dHEPruu
2.7 Buael Tenionepenayn: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIyYEHNE
HarpeBanue wu oxnaxaenue Tten. KoaumdyecTBO — TemnnoThl. Y enbHas
28 TEMJI0EMKOCTD:
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIUIOBOIO
2.9 Oananca:
QO +0, +..=0
Hcnapenne n koHaeHcanus. V3MeHeHMEe BHYTPEHHEH HHEPrMU B IIPOLIECCE
510 ucmapeHuss M KouaeHcauud. KureHue IKUIKOCTH. YJAelnbHas TeroTra
. napooOpazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3yxa
[InaBnenne u kpucraumzanus. V3MeHeHHe BHYTpEHHEH OSHEpruu mpu
IUIABJICHUU U KPUCTAJUIM3AIMH. Y IeNIbHAs TEeIIOTa IIIaBICHHUS:
2.12 0
?L_}H
BuyTpeHnHsis sHeprusi cropanus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOpaHus TOTUIMBA!
2.13 q=0/m
2.14 [Tpunuunsr padotsl TemnoBbix Asurareneil. KI1J teroBoro nBuratesns
Ipakmuyeckue pabomol
N3sMmepeHne ynenbHOW TEIUIOEMKOCTH METAJUIMYECKOI0 LIWJIMHAPA; KOJIUYECTBA
TEIUIOTHI, TIONYYEHHOTO BOJOW KOMHATHOW TeMMepaTypbl (QUKCUPOBAHHOMN
Macchbl, B KOTOPYIO OIIYUIEH HAarpeThli LWIMHAP; KOJIUYECTBA TEIJIOTHI,
2.15 OTJAHHOTO HArpeThiM LMUIUHAPOM, MOCJE OMyCKaHWs €ro B BOAY KOMHATHOM
TEMIEPATYpbl; OTHOCUTENBHON BIAXHOCTH BO3AYXa; YIEIbHOW TEIJIOTHI
IaBieHus Jsbjaa. McciemoBaHue HW3MEHEHUs TeMIepaTypbl BOIBI  IPH
Pa3IUYHBIX YCJIOBUSX; SIBJICHUS TEIIOOOMEHAa MpHU CMEIIMBAHMU XOJIOAHOW U
ropsideit BoJbl; Ipolecca UcrapeHus
2.16 Qusuueckue sa61eHUs 8 Npupooe. TIOBEPXHOCTHOE HATSHKCHHE W KalWUISIPHBIC




SBJICHUSI B MPHUPOJE, KPUCTALIBI B mpupoje, uznydenue CoiiHia, 3aMep3aHue

BOJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeTa

Texnuueckue ycmpoﬁcmea.‘ KalmnJJIApbl, TPUMEPHLI UCITIOJIB30BAHUSA KPHUCTAJIIIOB,

KHUJIKOCTHBIM TEPMOMETp, NaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS

217 JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOUHA, JBUTATEIh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 DnexTpusanusd Teil. [[Ba Buaa 3IeKTpUYeCcKuX 3apsJioB
3.2 B3anmopeiicTBue 3apspkeHHBIX Tell. 3akoH Kymona
3.3 3aKOH COXpaHEHHUs IEKTPUIECKOTO 3apsiaa
34 Onextpuueckoe mnone. Hampsk€HHOCTh d3nekTpudeckoro mnoss. [lpuHumn
' CYNEPIIO3ULINH JIEKTPUUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
3.5 Hocurenu »snextpuueckux 3apsaoB. JleHcTBHE »ANEKTPUUECKOro TMOJsS Ha
' 3JeKTpUUecKue 3apsAabl. [[pOBOAHUKY U ANDIIEKTPUKHU
[TocTosiHHBIN AIEKTPUYECKHUI TOK. J{eMcTBUS 3iekTprudeckoro Toka. Cuia Toka.
3.6 Hanpsixenue.
I=q/t,U=A/
37 DIIEKTPUYECKOE COMTPOTUBIICHUE. Y ACIIBHOE AIEKTPUIECKOE COITPOTUBIICHHE:
' R =pl/S
3.8 3akon OMa ju1s yyacTka snekrpudeckon nenu: [ = U/R
[locnenoBarenbHOE COEIMHEHUE TPOBOHUKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 [NapannensHoe coeAMHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUS:
U =U;I=1+I, Rz%.
CwmeniaHHble COeTMHEHUS! TPOBOTHUKOB
Pabora u MmoutHOCTH 35ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoynsa — Jlenmna:
3.11 2
O=I"-R-t
310 OnbiT Opcrena. MarHuTHOe ToJie MPSAMOrO MPOBOJHHMKA C TOKOM. JluHum

MAarHuTHON MHIYKIIHH




MargutHoe 1OJIE IIOCTOSSHHOIO MarHurta. B3auMoaeldcTBHE NOCTOSHHBIX

3.13
MarHuTOB

3.14 JleficTBHEe MarHUTHOTO IIOJIsI HA IIPOBOJHUK C TOKOM

3.15 OnsiTel Mapanes. SABneHne 3neKTpoMarHuTHON HHAYKIuK. [IpaBuno Jlenna
Ipakmuyeckue pabomol
W3MmepeHnne  3I€KTPUYECKOIO  CONPOTHUBIEHUS  PE3UCTOpPAa;  MOLIHOCTH
JIEKTPUUECKOT0 TOKa; pabOThI 3JIEKTPUUECKOr0 TOKA.
HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE

316 (pe3ucTopsl, TaMIIOUKa), OT HANPSKEHHsI HAa KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH

' COMPOTHUBIIEHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €r0 MOMEPEUYHOro CEUeHUs U

YIEJIBHOTO CONPOTUBIIECHUS.
[IpoBepka mpaBuia JIsl FIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIIEI0BATEIIbHOM
COCJIMHEHUHU IPOBOAHUKOB; IpaBWia JUIsl CUJIBl 3JIEKTPUYECKOTO TOKAa IpHU
NapajijeIbHOM COEAMHEHUN ITPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue a61eHUs 6 Npupode: SICKTPUUECKUE SBICHHUS B atMmocdepe,

3.17 AJIEKTPUUYECTBO >KUBBIX OPTaHU3MOB, MAarHUTHOE TOJ€ 3eMid, apel( MOoJ0CoB,
POJIb MAarHUTHOTO MOJIS 711 SKU3HU Ha 3eMJIE, TTOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpMETp, BOJIBTMETP, pPEocTar,
CUETYMK  DJIEKTPUUYECKOW  DHEPruH,  SJIEKTPOOCBETUTENbHBbIE  MPHOOPHI,

3.18 HarpeBaTeJIbHbIC ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKHE
MpEeIOXpaHUTENN, DSJIEKTPOMArHUT, JJIEKTPOJBUraTellb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOI'O TOKa

3.19 OnexTpoMarHuTHbIE BOJHBI. [1Ikana 31eKTpOMarHUTHBIX BOJIH

3.20 JlygyeBas monensb ceta. IIpsamonnHeiiHoe pacipOoCTpaHEHUE CBETA

3.21 3aKkoH oTpaxeHus cBerta. [nockoe 3epkaiio

3.22 IIpenomiienune cBeTa. 3aKOH NMPENOMIICHHSI CBETA

3.23 Hucnepcus cBeTa

324 JIunza. Xoxa nydeid B nuH3e. POKYCHOE pacCTOSTHUE JUH3BL. OnThyeckas cuiia

' munH3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTHyecKkue mpuoops
IIpakmuueckue pabomoi

326 #H#HPar##l3MepeHre ONTHUYECKON CHUJBI COOMparoliei JMH3bI; (OKYCHOTO

PacCTOAHUA CO6PIp3.IOIJ.I€I>i JIMH3BI (HO CBOﬁCTBy PaBCHCTBA pa3MCPOB MIpCAMETA U

M300paKeHus, KOrjaa MpeAMeT PacIioyiokeH B ABOMHOM (pokyce), mokazarens




MPEIOMJICHHS CTEKJIA.

#H##HPar##lIccnienoBanne CBOMCTBA M300pak€HUS, MOIYYCHHOTO C TMOMOIIBIO
coOuparomiei JIWH3bI, W3MEHEHUs (POKYCHOTO PACCTOSIHHSI JIBYX CII0)KCHHBIX
JMH3; 3aBUCHUMOCTH yIJIa MPEJOMJICHHS CBETOBOTO JIyda OT yrja MajJeHHUs Ha

T'paHUILC «BO3AYX — CTCKIIO»

Qusuyeckue aeneHusi ¢ npupooe. 3atMeHus Connua u JlyHbl, 1BeTa Te,

327 OIITHYECKHUE SIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, paayra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEpPUCKOI, QoToanmapaT, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBEBGIE ABJIEHUA
A1 PanuoaxktuBHOCTh. Anb(a-, Oera-, raMma-uzinydeHus. Peaknuu anega-u Oera-
. pacnazaa
4.2 OmnpiThl Pe3epdopaa no paccesnuto anspa-yactuul. [lnanerapuas moaens atoma
43 Cocras atoMHOrO0 sipa. M30Tomnsl
4.4 [Tepuon monypacnaga aTOMHBIX SIAEP
4.5 SnepHble peakiu. 3aKOHbI COXPAHEHHUS 3apsiI0BOI0 K MACCOBOIO YHCEI
Qusuyeckue sA6NeHUs 6 npupode. €CTECTBEHHBIH paJUOAKTUBHBIA (OH,
4.6 KOCMUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
NeHCTBUE paJiMOAKTUBHBIX U3TyYEHU Ha OpraHu3M 4esloBeKa
47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, UHAUBUAYAIbHBIN 103UMETpP, Kamepa

BuiibcoHa, siiepHas sHEpreTuka




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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