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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKCHHM M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (enepaibHON padoyeil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[Iporpamma 10 ¢Qu3uKke Ha ypOBHE OCHOBHOI'O o00IIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE TOJOKEHUN M TpeOOBaHMIA K pe3yjbTaTaM OCBOSHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTE€NbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (enepaibHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIIMNHY TIPEnoiaBanus yueOHoro npeamera «Dusuka.

CopepxaHue mnporpaMmbl 1O (U3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AlMIO H3Y4YCHHS
bu3MKu Ha NEATeNTbHOCTHOM OCHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpemmera B peanmsanuu TpedoBanmii ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yabTaTaM O0yueHUs, a TAaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUsI.

[IporpamMma 1o ¢u3HKe ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuana
1o rogaMm o0y4yeHus (1o Kjiaccam), MpeAsiaraeT NPUMEPHYIO MOCIEeI0BATEIbHOCTD
U3Y4YEeHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COJIEpKaHUS U
ydeTe BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIuXCsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENbIO OKa3aHUS METOAUYECKOM
MIOMOIIIH YYUTENIO B CO3/IaHUU paboueii mporpamMmbl 0 y4eOHOMY TPEIMETY.

®u3zrKa SBISAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHbIX
OpEeIMETOB, TOCKOJbKY (PU3MUECKHe 3aKOHbI JIe)KaT B OCHOBE IPOLIECCOB U
SBJICHUM, W3y4aeMbIX XWUMHUCH, OHOJOTHEH, acTpoHOMHEH U (U3HIECKOU
reorpaduell, BHOCHUT BKJIaJ B €CTECTBCHHOHAyYHYI) KapTUHY  MHpa,
npenocTaBisieT HaubOosee sCHble O00pa3lbl MPUMEHEHHUS HaydyHOrO METoja
MO3HAHMSI, TO €CTh CII0CO0a MOMyUYEHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa U3 TIaBHBIX 33724 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOM TPaMOTHOCTU H
UHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢Qusukum Ha 0a30BOM ypOBHE MPEAIONAracT OBJIAJCHHE
CIIEYIOMMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OIICHMBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHUS;



HHTCPHIPETUPOBATh JAHHBIC M HMCIIOJbB30BATh HAYYHBIC J10KA3aTCJILCTBA
AJIS IIOJITYYCHHA BBIBOIOB).

enn wusyueHus ¢GU3UMKKM Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
olpenesieHbl B KOHIICMIMM TpernoaaBaHus ydeOHoro mpenmera «Dusnka» B
oOpa3oBaTeibHBIX opraHu3anusx Poccuiickoit ®enepauuu, peamu3yromux
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

Henwn n3ydenust Gpu3nuKu:

npuoOpeTeHre WHTepeca M CTPEeMJICHUS OOydYalolUXCd K HAyYHOMY
WU3YyUYCHUIO TIPUPOAbI, PA3BUTHE HUX HHTEIUIEKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

pPa3BUTHE NPEACTABICHUNA 0 HAYYHOM METOJIE IMO3HAHUS U (POPMHUPOBAHHUE
MCCJIEIOBATEIBCKOI0 OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHWEe HAYYHOIO MHUPOBO33PEHHS KaK pe3yJibTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKU;
dbopMupoOBaHUE TPENCTABICHUNH O poid (DU3UKH JJISI PA3BUTHUS IPYTHX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTUA;

pa3BUTHE  TIPEACTaBICHHMH O  BO3MOXHBIX  chepax  Oynyuien
npo¢eCcCHOHATBLHON JIeATeIbHOCTH, CBA3aHHON C (DU3UKOM, IMOJATOTOBKA K
najapHeneMy 00y4eHHUIO B 3TOM HaIlPaBJICHUH.

JlocTikeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopazoBaHusl 00eCEUNBAETCS PEIICHUEM CIIEAYIOIUX 3aau:

npuoOpeTeHre 3HaHUM O JHUCKPETHOM CTPOEHHMHU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

nproOpeTeHNEe YMEHUN OMUCHIBATH M OOBSICHATH (PU3MUECKHE SIBICHUS C
UCTOJIb30BAaHUEM MOTYUCHHBIX 3HAHMUIA;

OCBOGHHE METOJOB pEUICHUs NPOCTEHIINX pacyeTHbIX 3aJady ¢
UCTIOIH30BAaHUEM buzngecKux MOJIEIEH, TBOPUYECKHUX u
PaKTHKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAONI01aTh NPUPOAHBIC SBICHUS U BBITOIHITH OMbBITHI,
nabopaTtopHbie pabOTBl M JIKCHEPUMEHTAJIbHBIC HCCIEIOBAHUS  C
UCTIOIh30BAaHUEM H3MEPUTEIHHBIX MPHUOOPOB;

OCBOGHHUE MPHEMOB Pa0bOTHI ¢ MHpoOpMaIeil (pU3NIecKoro coaepKaHus,
BKJIFOUYasi UH(POPMALIHIO O COBPEMEHHBIX JOCTHKCHUAX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OlIEHUBAaHUE HHPOPMAIIHH;

3HaKOMCTBO CO cpepaMu poecCHOHATBHON AeSITETFHOCTH, CBI3aHHBIMU
C (u3uKON, W COBPEMEHHBIMU TEXHOJOTUAMU, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.



OO6uiee umciio yacoB, JJIsl u3yueHuss (Gu3uku Ha 0a30BOM ypoBHe, — 238
yacoB: B 7 kiacce — 68 yacoB (2 4aca B Hefienio), B 8 kitacce — 68 yacoB (2 yaca B
Henmeno), B 9 wmacce — 102 wyaca (3 wWaca B HEHEN).

[Ipennaraemsiii B mporpamMmme mo Gpu3MKe MnepeveHn JabopaTOpHBIX paboT U
OTIBITOB COCTAaBJIEH C Y4YE€TOM HWHIWBHIYAIbHBIX OCOOCHHOCTEH OO0Yy4Yaromuxcs,
CIIMCKa DJKCIEPUMEHTANBHBIX 3aJaHHi, TpeIaracMplX B paMKaX OCHOBHOTO
TOCYJapCTBEHHOT'O K3aMEHa 1o (pru3uKe.



COILEPKAHUE OBYYEHUA

7 KIIACC
Du3uKa U €€ posib B IO3HAHUM OKPY:KaOLIero Mupa.

®usuka — Hayka O npupoze. SBnenHus npuponpl. OuU3NUECKUE SIBICHUS:
MEXaHUYECKUE, TEILIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Oduznyeckre BeNMUMHBL. M3mepeHune Quanueckux BelWyuH. Puznyeckue
npubopsl. [Torpemnocts n3mMepennii MexayHapoaHasi cUCTeMa €IMHMII.

Kakx ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKW H3Y4YaloT TPUPOIY.
EcTtecTBeHHOHAy4YHBI METOJ] TMO3HAHWA: HAOINIOJIEHWE, TMOCTAHOBKA HAYYHOT'O
BOIPOCA, BBIJIB)KEHHUE THIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTE3, OObSICHEHUE
HabmonaeMoro apienus. Onucanue GU3NUecKuX SBJICHUN C MTOMOIIBIO MoJieei

Hemoncmpayuu.

1. MexaHM4YecKre, TEIUIOBBIE, JJEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBIICHHUSI.

2. @usnueckue npuOOPHI U MPOLEAYpa MPSIMbIX U3MEPEHUN aHAIOTOBBIM U
1TU(POBBIM MPUOOPOM.

Jlabopamopnuie padbomost u onvimeol.

1. OmnpeneneHue EHbI JIeTCHUs KaIbl H3MEPUTEIBLHOT0 Mpubdopa.

2. M3MepeHue pacCTOSHUMN.

3. M3mepenne o0bEMa XKHUIKOCTH U TBEPAOTO TETA.

4. OnpeneneHue pa3MepoOB MAJIBIX TE.

5. W3mepenue temiieparypbl NpH MOMOIIH KHIKOCTHOTO TEPMOMETpa U
JlaT4YNKaA TEMIIEPATYPHI.

6. IIpoBenenue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA
HIapyKa, MyIEHHOIO0 TOPU30HTAIILHO, TeM OoJibllle, YeM OoJibllle BhICOTA
yCKa.

IlepBoHaYanbHBIE CBEACHUS O CTPOCHUH BeleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pa3Mmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBixenne dactul] BemiectBa. CBSA3b CKOPOCTH JBW)KEHUS YaCTHI[ C
Temmeparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaummonencTBue yacTHIil
BEILECTBA: IPUTSIKEHUE U OTTAJIIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUIKOCTEW U TBEPIBIX
(KpuCTayUIM4eCcKUX) Ted. B3anMOCBSI3b MEXKIYy CBOMCTBAaMHU BEIIECTB B Pa3HbBIX
arperaTHeIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBHIKECHHUS.

2. Habmonenue nuddyszun.



3. HaOmonenue ~ siBneHud,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuameTpa aroMa METOAOM pPsOB (C  MCIIOJIb30BaHUEM

dotorpaduii).

2. OnpIThI 1O HAOTIOJEHUIO TETIJIOBOI'O PACIIUPEHHSI Ta30B.

3. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUS.

JBU:KeHMEe U B3aMMOJeiiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuer mytu u
BPEMEHU JIBUKECHUS.
SlBrnieHne wHepuuU. 3aKOH HMHEpUUH. B3auMojencTBHE Ten Kak MpUYMHA
U3MEHEHUS CKOPOCTH [BH)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[InmoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IHHULIEC
o0beMa BEIECTBA.
Cwia kak XapakTepucTHKa B3auMOAEUCTBHs Ten. Chiia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ MOMOLIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJa
TsokecTd. Cria TSHKECTH Ha Apyrux maHerax. Bec Temna. HeBecomocts. Crioxxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM IpsiMoM. PaBHomencTByromas cwi. Cuiia TpeHUs.
TpeHue CKOIbKEHHs U TPEHUE TOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHMUECKOT O ABMKEHUS Tela.
2. H3mepeHne CKOPOCTH NPAMOIMHENHOTO JBHKECHMUS.
3. HaGnronenue siBiIeHUs HHEPLIUH.
4. HabmroneHue u3MeHEeHUs1 CKOPOCTHU MPHU B3aUMOJIEUCTBUU Tell.
5. CpaBHEHHE MacC 0 B3aUMOJEUCTBUIO TEN.
6. Cio)KeHue CWII, HallpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie padbomoul u onvimol.
1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOIO JIBIKEHMS (IIapvKa B KUIKOCTH,
MO/JIEIH IIEKTPUYECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpezeneHne CpelHEN CKOPOCTH CKONBXKEHHS OpycKa WM IIapuKa 0
HAKJIOHHOW IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OTBITHI, JAEMOHCTPHUPYIOIIAE 3aBUCUMOCTH pacTsDKeHHs (medopmarun)
IPYXUHBI OT TPUII0KEHHOW CHJIBI.

5. OmbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUSI OT
BECA TEJIA U XapaKTepa COIMPUKACAIOIIMXCS TOBEPXHOCTEN.

JaBjieHne TBEPABIX TeJl, *KUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHbIIICHHUS U YBEIMUEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT oObema, Temmeparypbl. l[lepemada maBieHus
TBEpIAbIMU TeEJIaMH, XUAKOCTAMU W razaMu. 3akoH I[lackans. [IHeBMaruueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napajiokc. Coodiaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emnu. Ombit Toppuuemnu. M3mepenue arMmochepHOTo
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro JIaBJI€HUs OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs JKUIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIONICH CUJIIBI OT 00BEMa MOTPYKEHHOW YacTu
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOHU B
YKUAJIKOCTh YaCTH Tea.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OmnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHUBAIOIIEH  CHIIBI,
NEUCTBYIONIEH Ha TeJO B JKUAKOCTH, OT OOBbEMA NOrpyKEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKHM U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

PaGora 1 MOIITHOCTH. JHEPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeiec MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBuio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3osioToe mpaBuwio» MexaHukH. KoadduimeHnt none3Horo aelcTBus (nanee —
KII) npoctbix MexaHu3MoB. [IpocTeie MEXaHM3MBI B OBITY M TEXHHKE.

Mexannueckasds dSHepruss. KuHermyeckas ¢ NOTCHLMAIbHAS JHEPIUS.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue padOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JIBHDKECHUHU Teja

10 TOPU3OHTAJIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

TennoBble ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUMN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
yactull. BuyTtpennsisi sHeprusi. CnocoObl U3MEHEHHUSI BHYTPEHHEH SHEPIuu:
TeIIonepenayda u COBEpILICHUE paboTHI. Buas TEIUIoNEepeaaUM:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEHHWE TemioBoro Oamanca. IlmaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenune. Kunenume. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEII0Ta CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue ssBieHnii cMauMBaHUsI M KaMMIISIPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie pabomoul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH [aBJIEHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaavyy U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOW  MpHU
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne nponecca UCIapeHUsI.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

DJIeKTpUYecKre 1 MArHUTHbIE SIBJICHHS.
Onektpuzauus Ten. J[Ba pona 3JIEKTpUYECKHUX 3apsiioB. BzaumopnercTBhe
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTH  CHIJIBI  B3aUMOJICHCTBUS

3apsHKEHHBIX TEJT OT BETUYMHBI 3apsIIOB U PACCTOSIHUS MKy TeJIaMHU).
Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpudeckoro mnois. [lpuxuun
CYNEPHO3ULIUU IEKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHMKM W  AWDJIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ConpoTruBieHHE TPOBOJHUKA. Y AEIBHOE COMPOTHUBJIIEHUE BellecTBAa. 3akoH Oma
o yyactka nenu.  [lociemoBarenbHOE W MapajlielIbHOE — COCIUHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DIIEKTPUUECKUE 1IETTH U TTOTPEOUTENH IIEKTPpUIECKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTositHHbIE ~ MarHuTHl.  B3amMopaeilcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHutHoe nojie 3eMJIM U €ro 3HauYeHHE JIJIsl )KU3HU Ha 3eMJie.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIs HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWE 3IEKTpOJABUraTesied B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTtar u marasuH COIpOTUBIICHUN.
. BzaumogenicTBrEe OCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJJIGKTPU3AIMU Tl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre ACHCTBUS SIEKTPUYECKOTO TMOJISI HA TMPOBOJHHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUIECKOTO
CONPOTHUBJIEHUSI TMPOBOJHMKA OT €ro JJUHBI, IUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKEHUM TMPU TOCJIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa MNPU MAPATIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTop.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WAYILIETO Y€pe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. OnBITBI, JAEMOHCTPUPYIONIME 3aBUCUMOCTh CWJIbl  B3aUMOJICUCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CWJIbl TOKa WM HaIpaBIICHUS TOKAa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI TO UCCIEAOBAHUIO SIBICHUSA JJICKTPOMArHUTHOM WHAYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

MexaHuuyeckue siBJICHMS.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
newxeHne. HepaBHoMepHOe npsimonnHeiHoe ABukeHue. CpenHsass 1 MTHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenne. PaBHOyckopeHHOE mpsiMoiiMHENHOE JBMKeHue. CBoOOAHOE
najgenue. OnbiTel ['anumnes.

PaBHoMepHOE nBIKEHHME 1O OKpyx)HOCTH. [lepuoa u vactora oOpalieHus.
JluHeriHas U yriioBas CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

[TepBeiit 3ak0oH HeroTrona. Bropon 3axkon Hetorona. Tperuit 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHHUS TTOKOsI, APYTUE€ BUIbI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
nafgeHus. /[Buxkenue maner Bokpyr ComHua. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOrO TeNa ¢ 3aKPEIUIEHHON OChIO BpauieHus. MoMeHT cuibl. L{eHTp TshkecTn.

Nmnynec Tena. M3menenne mmnyinbca. mMnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHEpruu U padoThl. [loTeHIManbHast SHEPTUs Teja, MOJHIATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HaGnrongeHue mMexaHW4YeCKOro JBHIKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

CpaBHeHME TIyTE€d W TPACKTOPUN ABWKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGntonenne MmexaHnueckux sBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HabGmtonenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUU TElL.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBanue TpakTta [jis pa3roHa W JajJbHEWILEr0o paBHOMEPHOTO
JBWKCHUS IIAPUKA U TEIEKKH.

OnpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CWJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenve padOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCITOJIb30BaHUEM HEMOABIMKHOTO U MOIBMYKHOT'O OJIOKOB.
11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.
MexaHn4veckue KoJ1e0aHusi M BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MaTtemMaTudecKuil U NpyKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJiHbL. (CBOWCTBa MeEXaHWYECKUX BOJH. [IpomonbHble W
MONEpPEYHbIC BOJHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxosje0aHHMM Tel IOJ AEUCTBUEM CUJIBI TSHKECTH U CHJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre 4YacTOThl M TMEpUoJia KojieOaHMM MaTeMaTHU4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U TIepuo/Ia KoJIeOaHU PY>KUHHOTO MasITHHUKA.

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH
rpy3a OT JJVHbI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHo/Ia KojaeOaHui MPY>KUHHOTO MasiTHUKA
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OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
JJIEKTPOMATHUTHOE T0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  ODJeKkTpomMarHutHele  BonHbl.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydeHue CBOMICTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWIBHOTO

TenedoHa.
CaeToBbI€ SIBJICHHS.

JlyueBass ~ Mmopmenp  cBera.  Mcrounumku ~— cBera.  IIpamonmHEnHOE
pacnpocTtpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxkenue cBera. [Lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OoTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOIO BHYTPEHHETO OTPaKCHUS B
ONTHYECKUX CBETOBOMAX.

Jlunza. Xon onyueir B nuH3e. Onruueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JAJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HbloToHa. CroxkeHue
CIIEKTpaJIbHBIX LIBETOB. J(ucmepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[Tonyuenue nzo0paxeHUH B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKOIA U TEJIECKOIIA.
10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.
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12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanne 3aBUCUMOCTH yIjla OTPa)KEHUS CBETOBOrO Jyya OT YyIJIa
najeHusl.

2. M3yuenue xapakTepuUCTUK U300pa)KeHUs MPEAMETA B TUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.



4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

KBanToBbBIC AIBJICHHUS.

Omneitel Peseppopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
HcnyckaHue u nornouieHne cBeta aroMoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anb(a, OeTa- U ramma-usnydeHus. CTpoeHue aTOMHOIO
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX fAnep. CBsA3b Macchl W dHEprud. Peakiuuu cuHTe3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas ocHepreruka. JleWCcTBUS pPAJUOAKTUBHBIX HU3JIYYEHUH HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JINYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpPEKOB: MU3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENHHO-0000IAIOINKA MOYJIb TPEIHA3HAYEH IJI1 CUCTEMAaTHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
IPUOOPETEHHOTO TTPU U3YUYEHUHU BCEro Kypca (PU3UKH, a TaKkKe JIJIsl MOJTOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy Mo ¢(u3uke ausi o0ydarommxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX O0ECIeYnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3ylbTaToB  0OydeHus, QopMmupyercs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYy4YEHHBbIE 3HAHMS, pelaTh 3aJadyd, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIONYYCHHBIX 3HAHWM pAclo3HaBaTh W HAyYHO OOBICHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIOJIb30BaTh HAYYHbIE METOJIbl UCCIIeA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAYYHBIE OCHOBBI HamOOJEe BaXKHBIX OCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOTrO MCIOJIb30BAHUS PA3IUYHBIX MCTOYHHKOB
SHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILICHUS M COXPAHEHUS BCEX M3BECTHBIX BUJOB
SHEPTHH.

Kaxngas wu3 TeM [aHHOrO MOOyJs BKIKOYAET JKCHEPUMEHTAJIbHOE
uccienoBaHue 0000Iarmero xapakrepa. Moayiab 3aBeplIaeTcsl MPOBEACHUEM
JTUArHOCTUYECKON M OLIEHOYHOU paboThl 32 KypCc OCHOBHOT'O 0011ero o0pa3oBaHusl.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nku HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JOCTH)KEHHUE TUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) naTPUOTHYECKOT0 BOCIIUTAHMS

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTh K aKTUBHOMY yYaCTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKECHUM
bu3uKy;

- OCO3HAHUE BAXHOCTH MOPAIbHO-3TUYECKUX NPUHLUIOB B JEATEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUATHE JCTETHYECKHX Ka4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HAaHHWE IIEHHOCTH (U3UUYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE Hay4yHOH JI0003HATEIBLHOCTH, HMHTEpeca K HCCIIeA0BaTEIbCKOM
JIEATENBHOCTH;

S5) ¢opmupoBaHusT  KYJBTYPbl  3A0POBbSI U  3MOLMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHHME IIEHHOCTH Oe30macHoro ooOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXKHOCTH MPaBWJI OE30MacHOrO TOBEICHHS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM OO0OpPY/OBAHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- c(OpMHUPOBAHHOCTh HaBbIKa peQICKCUM, TPU3HAHUE CBOETO MpaBa Ha
OITUOKY M TAKOTO )K€ MpaBa y APYroro 4eIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTUBHOE y4yacTHE B pEIIEHWU MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alii, Tropoaa, Kpas) TEXHOJIOTUYECKOH W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIIUX B TOM YHCIe U (U3HIECKHUX
3HaHUM;

e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOPECCUil, CBA3aHHBIX C (UZUKOM;

e 7)3KO0JIOrHYECKOT0 BOCIIUTAHUA:

e - OpUEHTalUs Ha NpUMEHEHHE (UBUYECKUX 3HAHUW U1 pelieHus 3ajad B
007acTH OKPYKAIOIIEeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB U OIEHKH UX
BO3MOXHBIX ITOCJIIEACTBUN JIJI1 OKPYKAIOILIEN CPEBI;

e - OCO3HaHME IJI00ATBLHOI'O XapakTepa HKOJOTMUECKHUX MpOoOIeM M MyTel ux
pelieHus;

e 8) aganTanMMm K W3MEHSIIOIIMMCSI YCJOBHSIM CONMAJILHOW M NPHUPOIHOI

cpeabl:

e - MOTPEOHOCTP BO B3aUMOJICHCTBUM TIPH BBITIOJIHCHUHM WCCIICIOBAHUNA U
MPOEKTOB (M3UYECKONW HANPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH 4Yepe3 TMPAKTUYECKYIO
JIeATCIbHOCTE;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUMU, B TOM uucie HopMyaupoBaTh
U7ieH, TIOHSATHSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSX;

e - OCO3HaHHUE Ae(DUIIMTOB COOCTBEHHBIX 3HAHWUU U KOMIIETEHTHOCTEHN B 00JacTH
buzuKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTUS B MNPUOOPETEHUM HOBBIX (PU3MUECKHUX
3HAHWM;

e - CTPEMJICHHE aHAJM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOIbI, 00IECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JECUCTBUM C YYETOM BIUSHHS HAa OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOQIBHBIX MTOCIEICTBUM.

METAIIPEIJMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOoeHMsSI TpOrpaMMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaronierocsi Oyayt chopMUpoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIE  YHUBEpCaJbHBIC  Y4YcOHBIC  JICWCTBUSA,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEWCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1elicTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:
e BBISBIATD U XapaKTEPU30BaTh CYIICCTBEHHbIC MPU3HAKH OOBEKTOB
(stBNIEHUN);



yCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS JIS
00O0OIIICHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBaEMBbIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;
BBISIBIISATh TIPUYMHHO-CJICJICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SIBJICHUM U TIPOIIECCOB, J€1aTh BBIBOJIbI C MCIOJIb30BAHUEM JIETyKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOcO0 pemieHus y4eOHOM (Qu3anyeckon
3alauyu (CpaBHEHUE HECKOJbKUX BAapUAHTOB pEIICHHs, BHIOOp Haubosee
HOJIXOSIIEro ¢ Y4ETOM CaMOCTOSTENBHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil IKCMEPUMEHT, HEOONBIIOEe UCCIeNOBaHUE (PU3UIECKOTO
SIBJICHUS;

OLICHUBaTh HAa NPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMaluIo,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBLHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJIBI IO PE3yJibTaTam
MPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIlee pa3BUTHE  (U3HMUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATH MPEANOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nagopmanueii:

NPUMEHATh Pa3INYHbIC METOMbI, HHCTPYMEHTHI M 3alpOChl MPH MMOUCKE U
orOope WHPOPMAIIUM WU JAHHBIX C y4€TOM MPEMIOKEHHON y4ueOHOM
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMAaTH3UPOBATh M MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (DOPM IIPE/ICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIBHYIO (OPMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIlaeMbie 3aqadll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMu, HTHOH TpaduKoil 1 NX KOMOWHAITUSIMHU.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB JTaOOpPaTOPHBIX
paboT U TIPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaEMOMN TEMBI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBbIC HAa pEIICHHE 3a/lauydl M IOAJep KaHue
0J1ar0oXKeIaTeIbHOCTH OOIIEHUS ;

COTIOCTABIISATh CBOU CYXACHUS C CYXICHHSIMHU JPYIHMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3ININe M CXOJICTBO MO3UIINIA;



BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO MPEJCTABIATH PE3YJIbTAaThl BBIIOIHEHHOIO (PU3MUECKOTO OIBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHAUBUAYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOU
POOJIEMBI;

NPUHUMATh L€ COBMECTHOW JAESTENIbHOCTH, OPraHU30BBIBAThH JEHCTBUS
no e€ JOCTI)KEHHMIO: PpacHpenensiTh pPOiau, OO0CYXIaTh MpPOLECCHl U
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHUSI HECKOJIBKUX JIHOJIEH;
BBITNOJHITH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPpaBJIEHUIO W KOOPJIWHHUPYS CBOM JEUCTBHUS C JPYTUMHU
YJIeHaMHU KOMAaH/Ibl;

OLIEHMBATh KauyeCTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT HO KPUTEPUSM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIABIIATH HpO6J’IeMLI B ) XU3HCHHBIX H y‘Ie6HHX cuTyanusix, Tpe6yfoumx
JUIsL perieHus: GU3NYecKuX 3HaAHUM;

OPHUCHTHUPOBATHCA B Pa3INYHbIX moaxoagax MMPUHATUA peHIeHI/Iﬁ
(MHAMBUyaIbHOE, MPUHITHE PEIICHHS B TPYyIIe, NPUHATHE pEIIeHUN
TPYIIION);

CaMOCTOATCIIbHO COCTABJIATH aJITOPHUTM PCIHICHUA (1)1/131/1‘1601(0171 3a1a4u UJiIn
IJ1IaHa HUCCICAOBAHHUA C y‘IéTOM HMCIOIIUXCA pECypCOB H COOCTBEHHBIX
BO3MOXHOCTEMN, apryMEHTUPOBATH IPEJIaraéMble BApUaHThI PELLICHUN;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallUM W TIpeyiaraTh IiaH €€ U3MECHCHUS,
OOBSACHATh NPUYMHBI  JOCTHOKEHUS  (HEJOCTHKEHHUS) PE3yJIbTaTOB
NeATeNIbHOCTHU, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTh (B TOM YHUCJE B XOJ BBHITOJHECHUS
(U3UYECKOTO  HCCIECMOBaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, M3MCHMBIIUXCS CHUTYyaIlMi, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIVX TPYAHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YyJIbTaTa LICJIM U YCIOBUSAM;

CTaBHUTh c€0s Ha MECTO APYroro 4yejoBeKa B XOE CIopa WM JUCKYCCUHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATH CBOE MPABO HA OMMOKY MPHU perieHuU (HU3NIECKUX 3a/1a4 UITH
B YTBEPKACHHUSIX HA HAYYHBIEC TEMbI U TAKOE K€ TIPaBO JPYToro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 KJjiacce IpeIMEeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONB30BaTh  TOHATHA: (PU3MYECKHUE ¢  XUMHYECKUE  SBJICHUA,
HAOJIIOICHHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CIMHMIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPHAOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUs, pPaBHOACHCTBYIOIIAs
cwia,  gepopmanus  (ympyras, — IUIacTUYeCKas),  HEBECOMOCTb,
COOOIIAIOINECS COCYIBL;

paznuuath siBiaeHus (nuddysus, TEIoBOe IBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEpPaBHOMEPHOE  JBW)XXEHHE, HWHEpIus,
B3aMMOJICHCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHON OCHIO
BpallleHUs, Tepenada [aBjieHUsT TBEPABIMU TellaMH, XUIAKOCTAMH U
razamy, arMocdepHOoe JaBlICHWE, IUIaBaHWE TeJ, MpPEeBpallcHUs
MEXaHUYECKOW IHEPruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOKMCTB W Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIONINX JTAHHOE (PU3UUECKOE SBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUN B
OKpY’)KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI JIBIOKCHHSI C Pa3IUYHBIMU CKOPOCTSIMU B JKUBOW U HEXKHUBOU
NpUpoJie, ACUCTBUE CWIbl TPEHUST B MPUPOJE U TEXHUKE, BIIMSIHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PbIO, pblyaru B
TeJe YeJIoBeKa, MPU 3TOM MEPEBOUTh MPAKTUYECKYIO 3a]ja4y B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3NUYECKUX SIBJICHUIA;
OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SBICHHS, UCTIOIB3YS
¢duzuyeckre BeNUYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEMS,
yTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSAXKECTH, BEC
Tella, Ccuila TPEHUs, MAaBjieHHEe (TBEPAOro Tela, KUJKOCTH, Trasa),
BBITAJIKUBAIOIIAS CUJIA, MEXaHWYecKas padoTa, MOIIHOCTh, IMJIEYO CHJIbI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TMOJIE3HOr0 JAEHUCTBUS MEXaHHU3MOB,
KMHETUYECKasi W TOTEHIMAJIbHAsl JHEPrus), MPU OMHUCAHUM MPABUIBHO
TpakTOBaTh  (PU3UYECKHH  CMBICT  HMCIHOJIB3YyEeMBIX  BEIUYWH, UX
00O3HAaYEHUS W EIUHUIBI (U3NUECKUX BEITUYMH, HAXOIHUTH (HOPMYIIHI,
CBSI3bIBAIONINE JAHHYIO (DU3UUYECKYIO BEIMUYHMHY C JPYTUMH BEJIMYMHAMU,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeN, (U3MYECKUE SBJICHHUS U TIPOIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUs CUl (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIO paBHOBecHs pbryara (OJoka),



«30JI0TO€ TPABWIJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
DHEPruu, MpPU HSTOM JaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa W
3alUCBHIBATh €r0 MATEMATHUYECKOE BBIPAKEHUE;

OOBACHATH (PM3HUECKHUE SBJICHUSI, TPOLECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOM Ha 1—2 M3Y4EHHBIX CBOWCTBA (PU3UUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemath pacu€THhle 3a7ayd B 1—2 J€HCTBUSA, HCMONB3YS 3aKOHBI U
dbopmybl, CBs3bIBarONIME (U3UUYECKHME BEIMYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHS 3a/1a4y 3alMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUESCKUE
BEJIMYMHBI B (DOPMYJIBI M TMPOBOAUTH PACU€Thl, HaXOAUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE NIJIsl PEIICHUs 3a/lay, OLIEHUBATh PEATUCTUYHOCTh
MOJTY4eHHOU (PU3UYECKOM BEIMYUHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMIUTh NOpPH MNOMOUIU
(U3HYECKUX METOA0B, B OMMCAHUM UCCIIEI0BAHUS BBIEIAThH IPOBEPIEMOE
Npeanonoxkenue  (TUMOTE3y),  pa3iMyaTh M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yNbTaT, HAXOAUTHh OIMMOKU B XOJE OIbITA, JeTaTh
BBIBOJIBI 11O €T0 PE3yJIbTaTaM;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
buznueckKux CBOICTB TeN: dbopmynupoBaTh IpOBEpsEMbIC
IPEINON0KEHUs, COOUPATh YCTAHOBKY U3 IMPEIOAKEHHOI0 000pyA0BaHMUS,
3aMUCHIBATh X0/ OMbITa U ((OPMYJIHPOBATH BHIBOHI,

BBINIOJIHATh MpPSMble W3MEPEHUSI PACCTOSHUSA, BPEMEHM, MacChl Telna,
o0béMa, CHJIBl M TEMIEpaTypbl C MCIOJIb30BAHMEM aHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aAMUCHIBATH TOKA3aHHUs MPUOOPOB € YUIETOM
3aJJaHHOW aOCONIOTHON MOTPEITHOCTH U3MEPEHHIA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKON BETUUUHBI OT
JIPYrol C HCHOJNb30BAHUEM IMPSMBIX H3MEpPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JIBHXKYLIEroCs Tejla OT BPEMEHU [BHKEHHUS TeENa, CHIIbI
TPEHUS CKOJIbXEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHUS TN, CUIIbI
YOPYrOoCTA OT YMJIMHEHUS MPYKUHBI, BBITAIKUBAIOIIEH CUIIBI OT 00bEMa
NOrpY>KEHHOM YaCTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TENO, YCIOBUN
IUIaBaHUsl TEJ, YCIOBUM paBHOBECUs pblyara U OJOKOB), Y4acTBOBaTh B
IUTAHUPOBAHUM Y4EOHOrO0 HCCIIEIOBAaHUSA, COOMpAaTh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUS, CIeNys NPEII0KEHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl MOTYYEHHOH 3aBUCUMOCTH (DU3MYECKUMX BEIMYMH B BHUJE



NPENJIOKEHHbIX TAaOMUI[ W TpaduKoB, AeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEIOBAHNUS;

IPOBOJNUTh KOCBEHHbIE H3MEPEHMs] (PU3MUECKUX BEJIWYUH (IUIOTHOCTH
BEUIECTBA KUAKOCTH M TBEPIOrO TEla, CHJIA TPEHHUS CKOJIbXEHMUS,
JaBJIEHUE  BO3/yXa, BbITAJIKMBAIOIIAs  Cuja, JEHCTBYIOLAs  Ha
HOrpyX€HHOE B JKHMJKOCTh TeNO, KOA(P(UUUEHT MOJE3HOro JeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAysS NPEIOKEHHOW HWHCTPYKUUU: TpU
BBINIOJIHEHUM H3MEPEHHUI COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY H
BBIUMCIISITh 3HAYCHNE NICKOMOW BEITUYMHBI,

COOMIOZIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IWHAMOMETpP, COOOIIAOIIMECS COCYIbl, OapoMmeTp,
phluar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapaKTepu30BaTh MPUHIMMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOICTB C ONOPOM HA KX ONUCAaHUSA (B TOM YHUCIHE:
NOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, THAPABIMYECKHA Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SIBJICHUM M HEOOXOAUMBbIE (PU3MUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpbl  (HAXOAUTh  WHGMOpPMAIMI0O O  IPHUMEpax)
NPAaKTUYECKOI0 HUCIOJb30BaHUS (DU3MUECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HU JUJIs oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3J0POBbS U COOJIIOICHHUS
HOPM 3KOJOTMYECKOT0 MOBEACHUS B OKPY>KaIOILEeH cpejie;

OCYILIECTBJIATH OTOOp HCTOYHUKOB uH(popmauuu B VIHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3allPOCOM, Ha OCHOBE MUMEIOILIUXCS
3HaHUH © TYyTEM CpPAaBHEHHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaINIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

MCIIOJIb30BaTh MPHU BHIIIOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
IUTepaTypy (QU3MYECKOro COAEp)KaHUs, CIPABOYHBIE MaTepHaIbl,
pecypchl cetu MuTepHer, BianeTs npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHBIE U YCTHBIE COOOUIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAIMKU (HPU3UUECKOTO COACPKAHUS, B TOM
yuciae MyOJaMYHO JAeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTrax MPOEKTOB
WIH Y4eOHBIX HCCIENOBAaHUM, NpPU OSTOM TPaMOTHO HCIOJIB30BAThH



M3YYCHHBIM TOHATUHHBIM anmapaT Kypca (U3MKH, CONpPOBOXAATh
BBICTYIUICHUE IIPE3CHTALUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB W HCCIEJOBAHHMN paclpeaensithb
00s13aHHOCTH B TpyNNe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMH,
CIEINTh 3a BBINOJHEHWEM IUIaHA JEWCTBUW, AaJEKBATHO OIIEHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENBHOCTb  TPYMINbI,  BHICTPAaUBAThH
KOMMYHHMKAaTHUBHOE B3aUMOJECHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIKX.

K xon1y oOyuenus B 8 kiacce npeamMeTHble pe3yiabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKHUN 3apsil, JIIEKTPUUECKOE TOJIE€, IPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAaWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauin3anus (OTBEPAEBAHUE), KUIICHHUE,
Teronepeaaya (TErI0NpPOBOAHOCTb, KOHBEKIIHS, U3JIy4EHUE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JEHWCTBUE
MarHUTHOI'O TOJIsI HAa MPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAs WHIYKIIUS)
M0 ONUCAHWID MX XApPAaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MYECKUX  SBICHUH B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KAaNWUIAPHbIC SIBICHHUS B MPUPOJE,
KpUCTAJIBI B mpuponae, uziaydeHue CoJiHIIA, 3aMep3aHhe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUYECKHE
ABJICHUSI B atMocdepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiid, Jpeid MOI0COB, pPOJIb MAarHUTHOTO TMOJS JJIsl JKU3HU Ha
3emuie, MOISIPHOE CUSTHUE, TIPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUUECKUX
SIBIICHUI;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TENl U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
busnyueckue BEIUMUMHBI (TEMIIEpaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIJIOThI, yJEJIbHAasl TEIUIOEMKOCTh BEIIECTBA, YAEIbHAsg TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yaedbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM



MAaIllMHbI, OTHOCUTEIbHAS BJIAXHOCTh BO31yXa, JJIEKTPUYECKHU 3apsif,
CWJIa TOKA, JJIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIeIbHOE  CONpOTHUBJIEHHME  BellecTBa, pabora W MOLIHOCTH
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABWIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (OPMYIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIUYMHY C JPYrUMH BEJIMYWHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu3oBaTh CBOWCTBA TeN, (U3UUECKUE SABJICHHUS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KHHETHUYECKOM TEOpUU
CTPOEHUS BEIECTBA, NMPUHLMUII CYNEPHO3UIUN NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHMs DJHEPrUM, IIPpU OTOM J1aBaTh
CJIOBECHYIO (POpPMYJIMPOBKY 3aKOHa M 3aIllUChIBATh €r0 MaTEMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATHh (PU3NYECKHE TMPOLECCHl M CBOWCTBA TElI, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
1aroB ¢ Omnopoid Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKHUX SIBICHUM,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemiarb pacy€THblE 3aJadyd B 2-3 JEHCTBUA, MCIOJIb3YS 3aKOHBI M
dopMyIbl, cBs3bIBarOLME (PU3MUECKUE BEJIWYMHBI: Ha OCHOBE aHajIu3a
YCIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl  pelleHus 3a7auyd, BBIOMpATh 3aKOHbI U  (QOPMYIIbI,
HeoOXOoAuMble il €€ pelleHUs, NPOBOAUTh pPACUETHI U CPABHUBATH
NOJyYE€HHOE 3HaYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXKHO PEMUTh NpH MNOMOLIU
(bu3MUeCKUX METOAOB, HCIOJb3YS OMHCAHUE MCCIEIOBaHUS, BBIACISThH
IIPOBEPAEMOE  NPEAINIOIOKEHNE, OLECHUBATh IPABWIBHOCTh IIOpsJKa
IIPOBEICHUS UCCIEA0BaHUSs, 1€aTh BBIBOJBL;

IPOBOJAUTH OMBITBI 1O HAOMIONECHHUIO (PU3NYECKUX SBJICHUUA WIH
(¢u3nYecKuX CBOMCTB TelN (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl MPU H3IYYEHHH OT I[BETa U3JIydarollel (Morjomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHSI BOJbI OT TEMIEPATYPbl KUIAKOCTH H
wion@aau €€ IOBEPXHOCTH, DJIEKTpHU3alus Tel U B3aUMOJIEUCTBHUE
NIEKTPUYECKUX 3apsA0B, B3aMMOJECHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BHU3yaJu3allksl MarHUTHBIX TIOJE€H IIOCTOSHHBIX MAarHuTOB, JIEHCTBHS
MAarHuTHOI'O TMOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,



CBOMCTBA dJEKTPOJBHUrareisi TIOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
MpOBEpsAEMbIC MPEANON0KEHHs, COOMPATh YCTAHOBKY U3 MPEMJIOKEHHOTO
000py0BaHMs, ONKCHIBATH XOJI OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSIMBbIE  U3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOMU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HANpPSDKEHHs] C HCIOJIb30BAHUEM
aHAJIOTOBBIX TMPUOOPOB M AATYUKOB (PU3MUECKUX BEIUYUH, CPAaBHUBATH
PE3YIBTATHl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIOTHOM ITOTPEIIHOCTH,
MPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
Ipyrol ¢  HMCHOJb30BaHUEM MPSMBIX  M3MEpPEHUM  (3aBUCUMOCTD
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeIbHOTO COMPOTHUBJIEHHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpsSOKEHUsT Ha TMPOBOJHUKE,
UCCJIEIOBAHUE TIOCIAEAOBATEIbHOIO M  NapajyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHUs, CIenys NPEII0KCHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl TOJYYEHHOM 3aBHCHUMOCTM B BHUAE TaONHI U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEI0BAHMS;

MPOBOJUTh KOCBEHHbIE HU3MEpeHUs (u3ndecKkux BeIUMuuH (yaelbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IUIAaHUPOBATH W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs MPEIOKEHHON UHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHHUE BEJIMYNHBI,

coOII0aTh MpaBuiia TEXHUKU O€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM
000py/10BaHUEM;

XapaKTepu30BaTh TMPUHILMINBI  ACHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa MX oONucaHus (B TOM YHCIIE:
CHUCTeMa OTOIUIEHHUS TOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUYECKOM DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPBI, HArpEBATENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), IEKTPUUECKHE
MPEAOXPAHUTENH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTeb MOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHMS O CBOMCTBAX (PU3NYECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOWCTBA M HW3MEPUTEIbHbIE
npuOOpbl MO CXEMaM M CXEMaTUYHBIM PUCYHKaM  (KUJIKOCTHBIM
TEPMOMETP, TEPMOC, TMCUXPOMETP, TUTPOMETP, JABUraTelIb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJISATH CXEMBbI JJIEKTPUUYECKHUX
LENEe C MOCIeA0oBaTEIbHbIM U MapasuIeIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAUYCHHMSI DJIEMEHTOB JICKTPHUECKUX IICTICH;



NPUBOJUTH  NpUMEPHl  (HAXOauTh  WHGOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBbSI W COOJIFOJICHUS
HOPM SKOJIOTHYECKOTO TTOBEACHHUS B OKPY’KAIOIIIEH Cperie;

OCYIIECTBJISITh TMOMCK HHPOpMANUKA (PU3UYECKOTO COJEpKaHHUS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh HMH(POPMAIUIO, KOTOpas
SIBJISICTCS IPOTHBOPEUYNBOM HITH MOYKET OBITh HEJIOCTOBEPHOM;
MCIOJIb30BaTh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
auTEpaTypy  (PU3NYECKOro COJEp)KaHUs, CIPaBOYHBIE MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
Co3/1aBaTh COOCTBEHHBIE TNMHCbMEHHBIE W KPATKUE YCTHBIE COOOIIECHMS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
CONCp)KaHMs, B TOM YHCJIE IYOJIHMYHO TIPEICTABIATh PE3YIbTAThI
MPOEKTHOW WJIM UCCIENOBATEIbCKON NIEATEIbHOCTH, MIPU 3TOM T'PAMOTHO
UCIOJIb30BaTh W3Y4YEHHBIM TOHATUIHBIA amnmapat Kypca (Qu3ukw,
COMPOBOKIIATh BHICTYIUICHHE MTPE3CHTAIINCH;

NPY  BBIMOJHEHUH YYEOHBIX TMPOEKTOB M HCCICAOBAaHUN (HU3UICCKUX
MPOLIECCOB PACTIPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMU, CJICIUTH 32 BBHIMIOJTHEHUEM IUTaHA JIEUCTBHUM U
KOPPEKTHUPOBAaTh €ro, aJeKBAaTHO OICHWBATh COOCTBEHHBIH BKJIAa B
JEeSTeNHHOCTD TPYIIHI, BRICTPAUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3pemniarb KOHQIUKTHI.

K o1y oOyuenus B 9 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

UCIIOIb30BaTh TOHSATHS: CUCTEMa OTcuéra, MaTepuajbHas TO4YKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NIBIKEHMS, JedopMarius
(ympyrasi, macTUyeckasl), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHUE,
HEBECOMOCTb M NEPETPY3KH, LEHTP THKECTH, a0CONIOTHO TBEPIOE TEIIO,
LEHTP TSHKECTU TBEPAOrO Tella, paBHOBECUE, MEXaHUUYECKHE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHUS U TOTJIONIeHUs, anb(da, OeTa- U raMma-u3iydeHus,
W30TOIbI, SI/ICPHAS DHEPTETUKA;

pasznuyarh SIBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHEMHOE ABUKEHUE, CBOOOIHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTebHOE IBIKCHHE (3aTyXarollue u
BBIHYKJIEHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPaKCHHE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JIUCIIEPCHUsSI CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOZHMKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIY4YEHUS1) 10 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHHE U3YYCHHBIX (U3WYECKUX  SIBJICHUU B
OKpyXaroleM Mupe (B TOM 4YHucie (PU3NYECKHUE SBICHHS B TMPUPOJIE:
MPWINBKI U OTIIMBBI, IBUKEeHUE TUIaHEeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, LIYHaMH, 53XO, IBETa TEll,
ONTUYECKHUE SIBJICHUS B TPHUPOJE, OMOJIOTMYECKOe IEHCTBHUE BHUIIUMOTIO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (OH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IyYCHUE
MPUPOJHBIX MHWHEPAJIOB, JEWCTBUE PANMOAKTUBHBIX M3JIyYEHUH Ha
OpraHW3M YEeJIOBEKa), MPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUIA;

OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBJICHHS, UCTIOIb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHE, TepeMelleHue, MyTh, YIrioBas
CKOpPOCTh, CHUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOrO TAJEeHusi, BeC Tela, HUMIYJIbC Tela, HWMIIYJIbC CHUJIBIL,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUANIbHAS YHEPTUS CHKATOU
NPY>KUHBI, KUHETUYECKasl DSHEPrus, IIOJIHAs MEXaHWYecKas JHEprus,
MEepHoJ U YacToTa KojieOaHUM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MPaBUJIbHO TPAKTOBATh (PU3UYECKUI CMBICI HCMOJIb3yEMbIX BEIWYUH,
0003HayYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOJIUTHb (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU BEIMYMHAMU,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBJICHUS U TPOIIECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPryH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPNO3ULIMUA CWJI, HOPUHIUI OTHOCUTEIbHOCTH [‘anmues,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPETOMIICHHS CBETA, 3aKOHBI COXPAHEHHUsI 3apsiIOBOTO U MacCOBOTO UUCEI



NP SIEPHBIX PEAKUUAX, MNPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alHChIBATh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM 4YHUCIE U B
KOHTEKCTE CUTyaluil NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
1aroB ¢ OMopoi Ha 2-3 W3Y4YEHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUI,
bu3nYecKuX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTth pacy€THble 3amayd  (OMHMparolIiecss Ha CUcTeMy u3 2-3
ypaBHEHU), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJa4M 3alMChIBATH KpPATKOE
YCIIOBHUE, BBISBIATH HEIOCTAIONIME WIM W30BITOUHBIC JaHHbIEC, BHIOUPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE VISl PELIECHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HAY€HUS (PU3UUIECKOU
BEJIUNYMHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMIUTh NOpPH MNOMOUIU
(U3HYECKUX METOAOB, HCIOJb3ysl ONHCAHHE HCCIEHOBAHUS, BBIIEIATH
NpOBEpPAEMOE TMPENINONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpPsJIKa
IIPOBEICHHUS  MCCIIEOBAaHMsA, JI€JIaThb  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHHI U OIBITOB;

NPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBJICHUUA WIH
bu3nueckux CBOMCTB Ten (M3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUSl PHEPruM, 3aBUCHUMOCTh Iepuoja KojieOaHuM MpYKMHHOIO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU NPYNKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYIbl MaJIBIX KOJICOaHUH, MPSIMOINHEMHOE pacIPOCTPAHEHHUE CBETA,
pasyiokeHre Oenoro CBeTa B CHEKTP, U3yYEHUE CBOMCTB HM300pakKeHUS B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIy4EHUSs):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 U30BITOYHOTO Habopa
o0opyaOBaHMs, OINUCHIBAaTH  XOJI ONbITAa W  €ro  pe3yibTaThl,
(OpMyIHpPOBaTh BHIBOABL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
CpelHee 3HaueHHe U3MepseMOM BeJIWYUHBI ((POKYCHOE paccTosiHuE
coOuparomieit JMH3bI), OOOCHOBBIBATH BHIOOpP cmoco0a HM3MEPEHUS
(M3MepHUTEIbHOr0 Mprbdopa);

IPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIOJIb30BAaHUEM MPSMBIX HU3MEPEHHM (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PAaBHOYCKOPEHHOM JBIKEHHHM O€3 HadyaJbHOM CKOpPOCTH, MEepUojaa
KoJIeOaHUII MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrja OTpa)KEHUs CBETa OT yrIjla MaJeHus W yria MpeloMJIEHUs OT yria



najcHus): IUIAHUPOBAaTh HCCIAEAOBAHHE, CaMOCTOSATEILHO COOMpAThH
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHMOCTH
(bU3UYECKUX BEIWYUH B BHUAE TAaOMWIl M rpadUKOB, JI€JaTh BBIBOIBI IO
pe3ysbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHS (U3MUYECKUX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tella TMpPU PABHOYCKOPEHHOM JIBI)KCHHH,
YCKOPEHHE CBOOOTHOTO TMaJieHUs, XECTKOCTh MPY>KUHBI, KOA(DPHUITMEHT
TPEHUS CKOJBKCHHUS, MEXaHWdeckas padoTa W MOIIHOCTh, YacTOTa M
nepuoy KoieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTUYECKAasl CHJIa COOMpAIONIeH  JIMH3BI, PATUOAKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATHh U3MEPEHUS, CIICAYS MPEIIOKEHHON WHCTPYKITMHU, BBIYUCIISTH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH MOYUYCHHBIE PE3YNIBTATHI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

COOMIOIaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH TpU padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKM M3YYEHHBIX (DU3UIECKUX MOJCICH:
MaTepHallbHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JMH3a, IUTAHETapHAs MOJAEIb aTroMa, HYKJIOHHAs
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONUcaHus (B TOM 4YHUCJE:
CIUJIOMETpP, IATYMKH TIIOJOKCHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJOT, OYKH, IEPUCKOI, (HOTOoAaMmapaT, ONTHYECKUE CBETOBO/IHI,
CTHIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HCIONB3ysl 3HAHUSA O
CBOMCTBaX (PU3WYECKUX SBIEHUA W  HEOOXOAUMBbIE (PU3MUECKHE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMBl U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TEXHHUYECCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHMYECKUX IPOIECCOB
IpU pENICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUN B IIJIOCKOM 3€pKajie U COOMparouiei TUH3E;
OPUBOAUTH  TMpUMEpPhl  (HAXOAWTh HWHPOPMAIMIO O  MIpHUMEpax)
MPAaKTHYECKOTO HCIOIb30BaHUsI (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOMN
KU3HU 7151 obecriedeHnst 0€30MacHOCTH MPU OOpaIrieHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 3I0POBbSI W COOJIFOICHUS
HOPM 3KOJIOTHYECKOTO MOBEJACHHS B OKPYIKAIOIIEH cpejie;

OCYIIECTBJISITh TMOUCK HHPOpMANUU (PU3UYECKOTO COJEpKaHHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpoC, HAXOIHTh



MyTH ONPEACIICHUs JOCTOBEPHOCTH TOJYYCHHONW MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCSl 3HAHUN U TOTIOJTHUTEIbHBIX HCTOYHUKOB;

WCIIOJIb30BAaTh MPHU BHITIOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
TUTEpaTypy (PU3MYECKOro  COAEp)KaHWS, CIpPAaBOYHBIE MaTEPHAIIbI,
pecypcel cetn MHTEpHET, BlageTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus HHYOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
Co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOIEHUS HAa OCHOBE
uH(pOpMAIIUM W3 HECKOJIBKUX HCTOYHHKOB (PU3UUECKOTO COJMEp KaHMS,
MyOJIUYHO MPECTABIATh PE3YIbTaThl MPOSKTHON MU UCCIEA0BATEIbCKON
NEeSTeNbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNIB30BaTh  M3y4YEHHBIN
MOHATUUHBIN amnmapar u3ydyaeMoro pasnena (U3NKA U COMPOBOXKAATh
BBICTYIUICHUE Tpe3eHTalell ¢ y4€ToM OCOOCHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBo 4acoB JIeKTPOHHBI
e
Ne HaumeHoBaHue pa3iesioB u (undposbie) OcHOBHBIE BHbI
n/n TeM MPOrpamMMbl Bcero Kontpoarueie | Tpakruyeckue o0pa3oBareJ NeTeILHOCTH
padoTs! padoreI bHbBIE o0yuauuxcst
pecypchbl
Paznen 1. @usnka u e€ poJib B MO3HAHUM OKPYKAKIIET0 MUPa
BeisiBrieHne paznnuui
MEXIY PUINICCKUMU U
XUMHYECKHUMHU
MpEeBpaICHUSIMHU.
Pacno3naBanue u
https://m.edso | kmaccudukarus
1.1 ®uszuka - Hayka o IpUpPoAe 2 0.ru/ZJ2U13B | (¢u3uyuecKux sBICHHNA:
MX MCXaHHYECKUX,
TEIJIOBBIX,
ANEKTPUYECKUX,
MarHUTHBIX U CBETOBBIX.
Habmronenue u onvcanue
(bu3HYECKUX SIBICHUN
Omnpenenenue HeHbI
https://m.edso AACITCHITL THaIBT
1.2 dusnyecKue BETUIHHBI 2 1 0.ru/UDCTCS8 HIMEPUTENLHOTO

RID

npubopa. U3mepenue
JIMHEWHBIX pa3MepoB Tel
U IPOMEKYTKOB BPEMEHHU



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/UDCTC8RJD

C Y4ETOM HOTPEIIHOCTEH.
N3mepenne oobema
JKUJIKOCTU U TBEPJOTO
tena. M3smepenue
TEeMIIEPaTyphl IPU
MTOMOIIH KUAKOCTHOTO
TEPMOMETpa U JaTINKa
TEMIIEPATYPHI.
BrImonHeHne TBOpUECKUX
3aJJaHui 1O TIOUCKY
CIoCcOOO0B U3MEpPEHUS
HEKOTOPBIX (PU3NYECKUX,
HaIpUMep, pa3MepoB
MaJibIX 00bEKTOB (BOJIOC,
MIPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIIINX
pacCTOSTHUM, MAJTBIX
MIPOMEKYTKOB BPEMCHH.
Ob6cyxnenue
npeJiaraéMbIX crocoooB

1.3

EcrecTBeHHOHAYUYHBIN METOT
[MO3HAHUSA

https://m.edso

0.ru/Z0OL70L
1S

BrigBuxenne rumnores,
O0O0BSACHSIONIUX NTPOCTHIE
SIBJICHUSI, HAIIPUMED: —
MOYEMY OCTaHaBIMBAETCA
JBUKYIIEECS TI0
TOPHU30HTAIILHOU
MMOBEPXHOCTH TEJO; —
MOYEMY B XKaPKYIO
MOTOy B CBETJION
OJIeXkKIe POXJIaaHEeH, ueM



https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/ZOL7QLIIS

B TemHOM. [Ipeanoxenue
CIOCOOOB MPOBEPKH
runores. [IpoBenenue
UCCIIEI0OBaHUS 110
IIPOBEpPKE KaKOMINO0
runotessl. [loctpoenue
MPOCTEUIINX MOJEIEH
¢bu3nvecKux sBICHUH (B
BUJIE PUCYHKOB HUJIN
CXEM), HalIpUMep
najieHue MpeiMeTa;
MIPSAMOJIMHENHOE
pacnpoCTpaHEHUE CBETA

Htoro no paznery

Pasznen 2. HepBOHa‘laHLHBIe CBCACHHUSA 0 CTPOCHHUH BELIECTBA

6

2.1

CrtpoeHue BemiecTBa

https://m.edso
0.ru/28JI151M

41

Habnronenue u
WHTEPIIPETALNS ONBITOB,
CBHJICTEIILCTBYIOIINX 00
aTOMHO-MOJICKYJIIPHOM
CTPOSHUH BEIIECTBA!
OTIBITHI C PACTBOPEHUEM
pPa3IMYHBIX BEIIECTB B
BoJie. O1ieHKa pa3MepoB
aTOMOB M MOJIEKYJI C
HCIIOJIb30BaHHEM
¢dororpadui,
MOJTy4YEHHBIX HA aTOMHOM
CHUJIOBOM MHKPOCKOTIE
(ACM) — naGoparopHas



https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/2SJI51M41

pabota o Teme: «OneHka
TaMeTpa aToMa METOJIOM
pAIOB (C
UCTIOJIb30BaHUEM
dororpaduii)».
Onpenenenune pa3mMepoB
MaJIbIX TeJ

JIBM>KEHHE M B3aUMOICHCTBHUE

https://m.edso

Hab6nronenue u
00BsSICHEHUE
OpOYHOBCKOTO JIBHIKCHUS
u siBeHus nuddys3uu.
IIpoBenenue u
00BsICHEHHE OIIBITOB I10
HAOJIIOACHUIO TEIJIOBOTO

2.2 0.ru/ZXDKQ
YaCTUI] BEIICCTBA LXCC pacuIMpeHusi ra3oB.
IIpoBenenue n
00BSICHEHHUE OTIBITOB TIO
O0OHAPYKCHUIO CHIT
MOJICKYJISIPHOTO
TIPUTSHKCHUS U
OTTaJIKUBAHUS
Ornucanue (¢
UCIOJIb30BaHUEM
MPOCTBIX MOJIeNIeH
ArperaTHble COCTOSTHUS https://m.edso OEI(;(():BHBIX I());[:m:tlzlﬁ B
2.3 0.ru/ONOV1
BEIICCTBA XY1K CTPOSHUU Ta30B,

JKUJKOCTEN U TBEPABIX
ten. OObsicHeHHe Maon
CKMMAEMOCTH JKUJKOCTEN



https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/ONOV1XY1K

1 TBEPABIX TeJI, OOJIBIION
C)KUMAEeMOCTH Ta30B.
OOBbsicCHEHHE COXPAHEHUS
(bOpMBI TBEPABIX TET U
TEKY4eCTH KUJIKOCTH.
[IpoBeneHue onbITOB,
JTIOKa3bIBAIOIINX, YTO B
TBEPJOM COCTOSTHUU BOJIBI
YaCTHUIIBI HAXOAATCS B
CpelHeM Jalblie Ipyr OT
npyra (TUIOTHOCTh
MEHBIIIE), YEM B KHJIKOM.
YcranopneHue
B3aMMOCBSI3U MEXTY
0COOEHHOCTIMU
arperaTHbIX COCTOSTHUI
BOJIBI M CYIIIECTBOBAaHUEM
BOJHBIX opranu3moB (MC
— Ouomnorusi, reorpagus)

Uroro no pazgeny

5

Pa3nen 3. /IBu:xeHne u B3auMojeiicTBHE TeJl

3.1

MexaHudeckoe JABHOXKCHUC

https://m.edso

0.ru/SFPMEB

WOK

Uccnenosanue
PaBHOMEPHOTO
JIBIDKEHUS, OTIPEICIICHNE
€ro MPU3HAKOB.
Habmronenue
HEPaBHOMEPHOTO
JIBYDKESHUS U
ompeesieHre ero



https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/SFPMEBWOK

OTJIMYUH OT
PaBHOMEPHOTO
nBkenus. OnpeneneHue
CKOpPOCTH paBHOMEPHOT'O
JBUKEHHS (IIapUKa B
JKAJIKOCTH, MOJEIIN
AIEKTPUIECKOTO
aBTOMOOWIIS U T.II.).
Onpenenenue cpeaHei
CKOPOCTH CKOJIbKEHUS
OpycKa Wiy IIapuKa 1o
HAKJIOHHOH INIOCKOCTH.
Pemenue 3ama4d Ha
omnpeieNieHue MyTH,
CKOPOCTH 1 BpEMEHU
PaBHOMEPHOTO
IBWOKEHNA. AHAIIN3
rpaduKOB 3aBUCUMOCTHU
MyTH U CKOPOCTH OT
BpEMCHH

3.2

Huepuus, macca, IIIOTHOCTh

https://m.edso
0.ru/GXPU4

MT5P

OO0wbsicHeHue u
MIPOTHO3MPOBAHUE
SIBIICHUH,
00YCIIOBICHHBIX
WHEPIUCH, HapuMep,
YTO MPOUCXOIUT TIPU
TOPMO>KCHHUHU WITH PE3KOM
MaHeBpe aBTOMOOWIIA,
MOYEMY HEBO3MOKHO
MT'HOBEHHO MPEKPATUTh



https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/GXPU4MT5P

JIBUKEHHE Ha BEJIOCHUIIEIC
WJIH CaMOKaTe | T. JI.
IIpoBenenue u ananus
OTIBITOB,
JEMOHCTPUPYIOIINUX
M3MEHEHHE CKOPOCTH
JIBIDKCHHUS TeJia B
pe3yabTare ACHCTBUS Ha
HETo APYTUX Te.
Pemenue 3anayu Ha
OTIpeJieNIeHHne Macchl
Tena, ero oobeMa u
mwiotHocTy. IIpoBenenue
Y aHAJIU3 OMBITOB,
JEMOHCTPUPYIOIINX
3aBHUCHUMOCTbH U3MEHEHUS
CKOPOCTH TeJia OT €T0
MacChI IPU
B3aMMO/JICHCTBUH TETl.
W3mepenne Macchl Tena
Pa3IMYHBIMH CTIOCOOAMHU.
OrnpeneneHue mIOTHOCTH
TeJa B pe3ylbTaTe
MU3MEpEHUS €r0 MacChl U
obbeMa

3.3

Cuia. Buner cun

14

https://m.edso

0.ru/9RNDRU

ONW

Nzyuenune
B3aMMOCHCTBHUS KaK
MIPUYUHBI U3MEHEHHUS
CKOPOCTH TeJIa UIIA €Tr0
nedopmanuu. Onrcanue



https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/9RNDRU0NW

peaNbHBIX CUTYyalui
B3aUMOJICHCTBHS TEN C
IIOMOILIBIO MOJICJICH, B
KOTOPBIX BBOJMUTCS
MIOHSITHE U U300paxKeHHE
cuiibl. I3yuenue cuibl
YOPYTOCTH.
Uccnenoanue
3aBUCUMOCTH CHUJIbI
YOPYTOCTH OT YJUTMHEHUS
PE3UHOBOTO IIHYpa WU
IPYXUHBI (C
MOCTpOCHUEM Tpaduka).
AHanu3 NpakTUYECKUX
CUTYalluH, B KOTOPBIX
MIPOSIBIISIETCS IeCTBHE
CHJIBI YIIPYTOCTH
(ynpyrocts ms4a,
KpPOCCOBOK, BETOK JIepeBa
U J1p.). AHAJIU3 CUTYyalUuH,
CBSA3aHHBIX C SBJIEHUEM
taroteHusi. OObsICHEHNE
OpOUTAIILHOTO BIKEHUS
IJIAHET C
UCIIOJIb30BAaHUEM SBIICHUS
TATOTEHUS U 3aKOHA
nHepuuu. M3mepenue
Beca TeJia C TOMOIIBIO
JIMHAaMOMETpa.
O060cHOBaHUE 3TOTO




criocoba u3MepeHus.
Ananus u
MO/ICJIMPOBAHUE SIBJICHUS
HEBECOMOCTH.
DKCNepUMEHTAIbHOE
MOJIy4eHHUE TPABUIIA
CJIOKEHHUSI CHII,
HaIpaBJIECHHBIX BIOJIb
OZHOM IPSMOM.
OrnpeneneHne BEIUYUHbI
PaBHOJICHCTBYIOIICH CHUII.
N3yuyenune cuibl TpeHUs
CKOJIbXKCHUS U CUJIBI
TPEHUS MTOKOSI.
Hccnenosanue
3aBUCUMOCTH CHUJIbI
TPEHUS OT CHIIBI
JIaBJICHUS U CBOMCTB
TPYILIUXCS TOBEPXHOCTEN.
AHanu3 NpakTHYECKUX
CUTYallUi, B KOTOPBIX
IIPOSIBIISIETCS ACUCTBUE
CUJIBI TPEHUS,
UCTIOJIBb3YIOTCS CIIOCOOBI
€€ YMEHBILICHUS WIN
YBEJIUYCHHS (KaTaHUE Ha
JBDKAX, KOHbKAX,
TOPMO>KEHHUE
aBTOMOOMIIS,
HCIIOJIb30BaHUE




MIO/IIIAITHUKOB, TJIABAaHUE
BOJIHBIX KUBOTHBIX U
np.). Pemenue 3anau ¢
UCTIONIb30BaHUEM (HOpMYT
JUTSI pacdeTa CUJIbI
TSKECTH, CHITBI
YIPYTOCTH, CUJIBI TPEHHUS.

Hroro no pasgeny
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Paznea 4. laBnenne TBEpABIX TeJl, :KUAKOCTEH U Ia30B

4.1

[asnenue. Ilepenaua
JaBJICHMSI TBEPABIMU TEJIAMH,
’KUJKOCTAMU U razaMu

https://m.edso

0.ru/X0DW36

P2

Amnanus 1 00bICHEHHE
OTIBITOB M MPAKTHYCCKUX
CUTYAIIHii, B KOTOPBIX
MIPOSIBIIICTCS CHITA
nasieHusa. O00CHOBaHHE
CIoco0OB YMEHBILIEHUS U
YBEIUYCHUS JIaBJICHUS.
H3yueHre 3aBUCUMOCTH
JIaBJIEHU ra3a oT o0beMa
U TEeMIIepaTyphI.
N3yuenne ocobeHHocTei
nepenayu JaBIeHUsS
TBEPABIMH TEJIaMH,
KUJIKOCTSIMH M Ta3aMH.
O06ocHoBaHue
pE3yIbTaTOB OMBITOB
0COOCHHOCTSIMHU CTPOCHHUS
BEIIIECTBA B TBEPAOM,
KHUIKOM U Ta3000pa3HOM
COCTOSTHHSIX.



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/X0DW367P2

DKCIepUMEHTAIBLHOE
JIOKa3aTeJIbCTBO 3aKOHA
ITackansg. Pemenue 3amau
Ha pacyeT JIaBJICHUS
TBEPJOTO TeJa.

4.2

JlaBneHue KuaKoCTH

https://m.edso

0.ru/2MV XZ0

KL4

Uccnenosanue
3aBUCHMOCTH JIaBJICHUS
JKUJKOCTHU OT TITyOUHBI
MOTPYKEHUSI U TNIOTHOCTH
*kunkoctd. Habmrogenue
1 00BICHEHUE
TUAPOCTATUIECKOTO
napajokca Ha OCHOBE
3akoHa ITackans.
N3yuenue
COOOIIAOIINUXCS COCY/IOB.
Pemenne 3amad Ha pacuer
JIaBIICHUS XHIKOCTH.
OObsicHeHHE TTPUHIINTIA
NEHUCTBUSA
TUIPaBINYECKOro Mpecca,
IMHEBMATHYECCKUX MAIIIUH.
AHanu3 1 00bsICHEHUE
MPaKTUYECKUX CUTYyaluH,
JIEMOHCTPHUPYIOIIHNX
MPOSIBIICHUE JABJICHUS
JKHJIKOCTH U 3aKOHA
Ilackais, HanpuMep
MIPOLIECCOB B OpraHU3Me
[pU [ITyOOKOBOJAHOM



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/2MVXZ0KL4

HBIPSAHUHA

4.3

ATMochepHoe naBieHue

https://m.edso

0.ru/T7134SX

NO

DKCHeprUMEHTaIbHOE
oOHapyXeHHE
aTMOC(EepHOTO AABICHHUS.
AnHanus 1 00bSICHEHHE
OTIBITOB U MPAKTHUECKHUX
CHUTYallHii, CBA3aHHBIX C
JIEVCTBUEM
aTMOC(EepHOTO AABICHHUS.
OOmbsicHeHue
CYILLECTBOBaHUS
aTMocdepsl Ha 3emie U
HEKOTOPBIX IJIaHETaX WIH
ee OTCYTCTBUS Ha JPYTrux
manerax u Jlyse.
OO0BsicHeHHE U3MEHEHUS
TUIOTHOCTH aTMOC(EPHI €
BBICOTOM Y 3aBUCUMOCTH
aTMoc(hepHOTO JaBICHHUS
OT BBICOTHI. Pemienue
3a/1a4 Ha pacueT
aTMoc(epHOTro TaBICHHUS.
N3yuyenue ycTpoincTaa
OapoMeTpa-aHepouaa

4.4

I[eﬁCTBHe KUJIKOCTH M I'a3a Ha

MOTPYKEHHOE B HUX TEJO

https://m.edso
0.ru/NFE6OY

8NK

DKCIEepUMEHTATBHOE
0oOHapyXeHHE TeUCTBUS
JKMIKOCTH U ra3a Ha
MOTPYKEHHOE B HUX TEJIO.
Onpenenenue



https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/NFE6OY8NK

BBITAJIKUBAIOIECH CUIIBI,
JIEWCTBYIOIIEN HA TEJO,
HOTPYKEHHOE B
*Kuakocth. [IpoBenenue u
00CyXI€HUE OIBITOB,
JIEMOHCTPHUPYIOLIUX
3aBHUCHUMOCTh
BBITAJIKUBAIOIICH CHIIBI,
JIEVCTBYIOLLEH HA TEJIO B
KUJKOCTH, OT 00BeMa
MOTPY>KEHHOU B
KHUIKOCTh YaCTH TeJa U
OT IUIOTHOCTH >KUJKOCTH.
IIposepka
HE3aBUCHUMOCTHU
BBITAJIKUBAIOIIECH CUIIBI,
JIEVCTBYIOIIEH HA TEJIO B
JKUJIKOCTH, OT MacChl
tena. MccnenoBanue
3aBUCHUMOCTH Beca Tena B
BOJe OT o0BeEMa
IIOTPY’KEHHOU B
JKUJKOCTh YaCTH Tea.
Pewenue 3anau Ha
MIPUMEHEHUE 3aKOHa
ApxuMena v ycIIoBUsI
IUTaBaHUs TeJl.
Konctpynposanue
apeoMeTpa WUin
KOHCTPYUPOBAHUE JIOJIKH




U OIIpEJIeJICHUE ee
rpy30H0bEMHOCTH

Hroro no pasgeny
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Paznea 5. Pa6ora u MomHoCTh. JHEprus

5.1

Pabora 1 Mo1HOCTE

https://m.edso
0.ru/75LMRE

DY1

OKCHepUMEHTaIbHOE
ompeesieHue
MEXaHUYeCKOI paboThI
CHUJIBI TSDKECTH TIPU
IaJCHUM TEJA U CHIIBL
TpPEHMsI IPU
paBHOMEPHOM
NIEPEMEILEHUH TeJla 110
TOPHU30HTAIILHOU
oBepXHOCTH. Pacuer
MOIIHOCTH, Pa3BUBAEMOM
IIPY [IOABEME 10
nectHuue. Pemenue
3a/1a4 Ha pacyeT
MEXaHUYECKON paboThl U
MOIIIHOCTH

5.2

HpOCTBIG MCXaHH3MBI

https://m.edso

0.ru/504NQX
KX9

OrnpeneneHune BIMIPHIIIA
B CHJIE MPOCTHIX
MEXaHU3MOB Ha IIPUMEPE
pmqara, IIOABMXXHOTO 1
HETIOIBMKHOT'O OJIOKOB,
HaAKJIOHHOM MIOCKOCTH.
UccnenoBanue ycinoBus
paBHOBECHSI pblyara.



https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/504NQXKX9

OOGHapyKeHHEe CBOWCTB
MIPOCTBIX MEXaHU3MOB B
Pa3IUYHBIX
WHCTPYMEHTaX U
MPUCTIOCOOTICHUSX,
HCIIOJIb3YEMBIX B OBITY U
TEXHHKE, a TAKXKE B
JKUBBIX OPTaHHU3MaX.
DKCTepUMEHTAIILHOE
JTIOKA3aTeNbCTBO
paBeHCTBa paboT mpu
MIPUMEHEHHUN TIPOCTBIX
MEXaHU3MOB.
Onpenenenne KII
HAKJIOHHOM IJIOCKOCTH.
Penrenue 3agay Ha
MIPUMCHECHHE TTPaBUIIA
paBHOBECHS phluara v Ha

pacuer KII/{

5.3

Mexanndeckast OHCPIuA

https://m.edso
0.ru/G30454

EMT

OKCIIEpUMEHTAIIBHOE
OIpeECIICHNE U3MEHEHUS
KMHETUYECKOU U
MIOTCHIUAIbHOW dJHEPIUU
TeJla IIPYU €r0 CKaTbIBAHUU
10 HAKJIOHHOU
IUIOCKOCTH.
@opMyJIHpOBAaHHE HA
OCHOBE MCCJIEIOBAHHUS
3aKOHA COXpaHEHUs
MEXaHUUYECKON SHEPTUH.



https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/G3O454EMT

OO0cyxIeHne rpaHuI]
MIPUMEHUMOCTH 3aKOHA
COXpaHEHHUsI SHEPTUU.
Pemenue 3amau ¢
HCITOJIb30BaHUEM 3aKOHa
COXpaHEHHUs YIHEPTUH

Wroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

[10 [IPOT'PAMME




8 KUIACC

Ne
n/
n

HaumenoBanue
pa3aesioB U TeM
NPOrpamMMmblI

KoaunuyecTBo yacoB

Bceer
0 e paboThbI

KonTpoibHbl

IIpakTHYecKku
e padoThbI

duaekTpoHHbie (undpoBbie)
o0pa3oBaTe/bHbIE Pecypchl

OcHoBHbIE BUIBI
JESATSITBHOCTH
o0ydJaronmxcst

Pa3gea 1. TenioBblie IBJICHUSA

1.1

CrpoeHue u
CBOMCTBa
BEIIIECTBA

https://m.edso00.ru/R8QZNCIPM

HaGmonenue u
WHTEPIpETAIHS OTBITOB,
CBUJIETENLCTBYIOIIHUX 00
ATOMHO-MOJICKYJISIPHOM
CTPOCHHH BEIIECTRA!
OTIBITHI C PACTBOPECHUEM
pa3IMYHBIX BEIIECTB B
BoJie. Pemenue 3a1au o
OLICHUBAHHIO KOJIMYECTBA
ATOMOB WJIH MOJICKYIT B
eIMHUIE 00BEMA
BellecTBa. AHAJIN3 TEKCTa
JPEBHUX aTOMUCTOB
(manpumep, pparmeHTa
nosmbl Jlykpenust «O
MIPUPOJIE BELIEI») C
M3TI0KEeHNEM 000CHOBaHUMN
ATOMHOM THUTIOTE3bI
(CMBICIIOBOE YTEHHE).
OreHka yoeuTeIbHOCTH
3THUX 000CHOBAHHMIA.
OO0mbscHeHue
OpOYHOBCKOTO JIBUKCHUS,



https://m.edsoo.ru/R8QZNCIPM

siBieHust uddy3un u
pasznuuuii MeX1y HUMHU Ha
OCHOBE I10JIOKEHHUI
MOJIEKYJISIPHO-
KMHETUYECKOU Teopun
CTPOEHHUS BEIIECTBA.
OO0bsicHEHHE OCHOBHBIX
pasyiMuuii B CTPOCHUU
ra3oB, JKUJKOCTEN 1
TBEPABIX TEN C
HCIIOJIb30BaHUEM
MTOJIOKEHU I
MOJIEKYJISIPHOKHHETUYECKO
1 TEOPUU CTPOCHUS
BeniecTBa. [IpoBenenune
OIIBITOB IO BBIPAILMBAHUIO
KPHUCTAJIJIOB IOBAPEHHOU
COJIM WJIM caxapa.
[IpoBeneHue u 0OBsICHEHNE
OIIBITOB,
JEMOHCTPHUPYIOIINX
KaWUISIPHBIE SBJICHUS U
SIBJICHUE CMA4YMBaHMSI.
OOBsicHeHHE poIU
KaNWUISIPHBIX SBICHUH U1
IIOCTYIUICHHUS BOJBI B
OpraHN3M PACTCHHM.
Hab6monenue, mpoBeaeHue
1 00bSCHEHUE OIIBITOB 110
HaOJIIOZICHUIO TETJIOBOTO




paciMpeHus ra3os,
KUIKOCTEN U TBEPBIX TEIL.
OOBsicHEeHHE COXpaHEHHUS
o0BeMa TBEPIBIX TEl,
TEKY4eCTH KUJIKOCTH (B
TOM YHCJIE, Pa3HUIIBI B
TEKY4YECTH JJI Pa3HBIX
KUIKOCTEN), TaBICHUS
raza. [IpoBegeHue onbITOB,
JIEMOHCTPHUPYIOIINX
3aBUCHUMOCTb JIaBIICHUS
BO3/IyXa OT €ro o0bema u
HarpeBaHus Win
OXJIAXKACHUS, U UX
00BsICHEHUE Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO
ydeHus. AHaIN3
MPAKTUYECKUX CUTYyALUH,
CBSI3aHHBIX CO CBOMCTBAMM
ra3oB, JKUIKOCTEH 1
TBEPABIX TeI

1.2

TeroBbie
MPOLECCHI

21

https://m.edsoo.ru/FI42A5VZA

ObocHOBaHUE MTPABHI
WU3MEPCHUS TEMIIEPATYPHI.
CpaBHEHHUE pa3TUYHBIX
CIOCOOOB M3MEPEHUS U
IITKaJI TEeMITepaTypHl.
Habmonenue u
00BSICHEHHE OIIBITOB,
JIEMOHCTPHUPYFOIITIX
W3MEHEHHE BHYTPCHHEH



https://m.edsoo.ru/FI42A5VZA

SHEPTHH TeJla B PE3yJIbTaTe
TeTIonepeiadu U padoThI
BHEIIHUX CHUJI.
Hab6mronenue u
00BsICHEHHUE OIIBITOB,
o0cyxaeHue
MPAKTUICCKUX CUTYAITUH,
JEMOHCTPHUPYIOIINX
pa3IUYHbIE BHU]IBI
TeIJIoNnepe1ayuu:
TETJIONPOBOHOCTb,
KOHBEKIIUIO, U3TyYEHHE.
Hccnenopanue sIBICHUS
TETI000MeHa pU
CMENINBAaHUHU XOJIOTHOMN 1
ropsitayeii BOJbI.
HaGmonenue
YCTaHOBJICHHSI TETIIOBOT'O
PaBHOBECHS MEXTY
ropsityeit U XoJIOJHOM
BoJio. Onpenenienue
(M3MepeHue) KoIuyecTBa
TEIUIOTHI, IOTy4YEHHOTO
BOJI0H ITpH TETII00OMEHE C
HarpeThiM METaJNINYECKUM
nwIMHApoM. OnpenesieHue
(M3MepeHue) yaeabHoM
TEIIOEMKOCTH BEILIECTBA.
Pemenue 3amay,
CBSI3aHHBIX C BBIYHCIIEHUEM




KOJIMYECTBa TEIUIOTHI U
TETUIOEMKOCTH TIPU
TeruiooOMeHe. AHanmu3
CUTYaIui MPaKTUYECKOTO
WCTIOJIb30BaHUS TETUIOBBIX
CBOMCTB BEILIECTB U
MaTepHaJIOB, HAIPUMED, B
LEJSIX SHEProcOepeKeHus:
TETUTOU30JISIIHS,
sHeprocOeperaroime
KPBIILIH,
TEPMOAKKYMYJISITOPHI H T.
n. Habmonenue sBieHuit
WCTIApECHHUSI U
KOHJICHCAITHH.
HccnenoBanue nporecca
WCTIAPCHHSI Pa3TUIHBIX
x)uakocteid. OObsICHEHNE
SIBIICHUN UCTIApEHUS U
KOHJICHCAIIMX Ha OCHOBE
ATOMHOMOJIEKYJIIPHOTO
yuenusi. Habmonenue u
o0BsICHEHUE TpoIiecca
KHUIICHUS, B TOM YHCIIe
3aBUCHUMOCTH TEMIIEPATypPbl
KHUIIEHUS OT JaBJICHHUS.
Ormpenenenne (U3MEPEHUE)
OTHOCHUTEIBHOUN BIaXKHOCTH
BO31yxa. HaGmronenue
mpolecca TiaBIeHus




KPUCTAJTHIECKOTO
BEIIIECTBAa, HAIPUMED,
apaa. CpaBHEHUE
MPOLIECCOB TIABJICHUS
KPUCTAJUTMYECKUX TEJl U
pa3MsTYCHHSI TIPU
HarpeBaHuu aMop(dHbIX
ten. Onpenenenue
(u3mepenue) yaenbpHon
TEIUIOTHI IJIAaBIICHUS JIbAA.
OOBsICHEHHE SIBJICHUN
IUIaBJICHUS U
KpUCTAJUTU3alUU Ha
OCHOBE
ATOMHOMOJIEKYIISIPHOTO
yueHus. Pemenue 3anauy,
CBSI3aHHBIX C BEIYHCIIEHUEM
KOJIMYESCTBA TEIUIOTHI B
npoiieccax Terionepeiayu
TIPY TUTABJICHUH H
KPUCTAJTU3AIIHH,
WCIIApEHUHU U
KOHJICHCAIIUU. AHAIU3
CUTYaLMI MPaKTUYECKOTO
MIPUMEHEHHUS SIBICHUI
IUIaBJICHUS U
KpUCTAJTU3AIIHH,
HarpuMmep, NoJyuYeHue
CBEpPXUYHCTHIX MaTEPHAJIOB,
coJieBasi TpejKa u Jp.




Ananu3 paboTHI 1
00BsICHEHUE MPUHIUTIA
JIEHCTBHS TEINIOBOI'O
JIBuratels. Beraucienue
KOJIMYECTBA TEIIOTHI,
BBIJICIISIIOIIETOCS TIPH
CTOpaHUU Pa3TUIHBIX
BHUJI0B TorunBa, U KITJ]
neurarens. O0cyxaeHue
9KOJIOTHYSCKUX
OCJIEACTBUMN
HCIIOIL30BaHUS
JIBUTATEJIEN BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U
TUAPOIIEKTPOCTAHITHIH.

Hroro no pazneny
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Pa3pnen 2. DiiekTpuyeckre 1 MATHUTHBIE SIBJICHUS

DIIEeKTPUUYECKHE
3apsiibl.

2.1 3apsKEHHbIE Tea
U UX
B3aMMOJICHCTBHE

https://m.eds00.ru/R4AQORCTQ

4

HaOmroneune u
MIPOBECHUE OTBITOB TIO
3JIEKTPU3ALMH TEJ IPU
COMPUKOCHOBEHUU U
nHayknuen. HaGmonenue
H 00BSICHEHNUE
B3aUMOIEHCTBUA
OJHOHMMEHHO U
Pa3HOMMEHHO 3apsKEHHBIX
tell. O0OBbsICHEHNE
MPUHIIMNA JEHCTBUS
3JIEKTPOCKOTIA.



https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/R4QORCTQ4

OOBsICHEHHE SIBJICHUN
AEKTPU3AIHH TTPH
COMPUKOCHOBEHHH TEJN U
MHIYKLUEH C
HCIIOIB30BaHUEM 3HAHHUH O
HOCHUTENSAX JIEKTPUUECKUX
3aps0B B BEIIECTRBE.
Pacno3nasanue u
00BACHEHHE SBIEHUI
JNEKTPU3AIINH B
MOBCEIHEBHOM KU3HH.
HaGmonenne u
00BSICHEHHE OIIBITOB,
WUTIOCTPUPYIOIINX 3aKOH
COXpaHECHHUS
AJIEKTPUIECKOTO 3apsa.
HaGmronenne onbpITOB IO
MOJICTTUPOBAHUIO CHUJIOBBIX
JVUHHUH SIEKTPUYECKOTO
nojisg. Mccnenosanue
JEUCTBUS JIEKTPUIECKOTO
TI0JISI Ha TIPOBOJTHUKH U
TUDIIEKTPUKU

2.2

TlocTostTHHEIN
BIIEKTPUYECKHI
TOK

20

https://m.edsoo.ru/PBOBOWS2

B

Habmtonienue pa3nuyHbix
BUIOB JICHCTBUA
AJIEKTPUIECKOTO TOKA U
0oOHapy>XeHHE 3TUX BUIOB
JICUCTBUS B IOBCCIHEBHOM
ku3Hu. Habmonenue
BO3HHMKHOBEHMS Fa30BOr'0



https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/PBQB0WS2B

paspsiaa 1 IEKTPUYECKOTO
TOKa B )kuakocTu. COopka
U UCIIBITAHUE
ANEKTPUYECKON Lienn
MIOCTOSIHHOT'O TOKA.
M3Mmepenue cumbl TOKa
amriepmerpom. M3smepenue
ANEKTPUUYECKOTO
HaIpPsHKEHNS BOJIBTMETPOM.
[IpoBeneHue u 0ObsICHEHNE
OIIBITOB,
JEMOHCTPHUPYIOIINX
3aBUCUMOCTh
ANEKTPUUYECKOTO
COINPOTHUBIICHUS
IIPOBOAHMKA OT €T0 JJIUHBL,
IUIOLIA/IU MTOTIEPEYHOT0
CEYEHHUs U MaTepuaa.
HUccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA,
IIPOTEKAOILETrO Yepes
pe3ucrop, ot
COIPOTHUBIIEHUS PE3UCTOPA
U HalpsKEHUs Ha
pesucrope. IIposepka
IIPaBUJIA CIIOXKCHUS
HaIpsDKEHUN TIPU
MIOCJIEJOBATEILHOM
COEJIMHEHUU JIBYX
pesucropos. [IpoBepka




MpaBuUJIa JUIsl CUJIBI TOKA
MIpU apaJIeTbHOM
COCIMHEHUU PE3UCTOPOB.
AHanu3 cutyauui
MOCJIEI0BATENIBHOTO U
napajieIbHOTo
COCTMHEHUS TIPOBOTHUKOB
B JJOMAIITHUX
3JIEKTPUUYECKUX CETSX.
Pemenue 3anau ¢
WCIIOJIb30BaHHEM 3aKOHA
Oma u hopmyn pacuera
3JIEKTPUUYECKOTO
CONPOTHUBIICHUS NIPU
MOCIIEIOBATEILHOM U
napaijieIbHOM
COCTMHEHUH TIPOBOTHHUKOB.
Onpenenenne padboThI
3JIEKTPUYECKOTO TOKA,
MPOTEKAIOIIETO Yepes
pesucrop. Onpenenenue
MOIITHOCTH
3JIEKTPUUYECKOTO TOKaA,
BBIJIEIIIEMOM HA PE3UCTOPE.
HccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa
4yepes JaMIOUKy OT
HaIIpsDKEHUsS Ha HEU.
Onpenenenne KII/{
HarpeBarersl.




2.3

MaruutHnie
SIBJICHUS

1.5

https://m.edsoo.ru/BULAFRBR

A

Hccnenosanune
npeoOpa3oBaHus YIHEPTUU
[IpHU TIOJIbEME T'Py3a
3JIEKTPOJIBUTATEIIEM.
OObsicHeHHE yCTPOUCTBA U
MpUHIMNA JEHCTBUS
JIOMAaITHHUX
3JIEKTPOHATPEBATEIBHBIX
npubopoB. OObsiCHEHNE
MPUYUH KOPOTKOTO
3aMbIKaHUs U MPUHITUTIA
JIEUCTBHUS TIJIaBKUX
NpegOXpaHUTENCH.
Pemenue 3amau ¢
HCITOJIb30BaHUEM 3aKOHa
Hxoyns—Jlenma
HccnenoBanne MarHuTHOTO
B3aMMOJCHCTBUSI
MOCTOSIHHBIX MarHUTOB.
N3yueHne MarHuTHOTO
MOJIST IOCTOSIHHBIX
MAarHuTOB MIPH UX
00BEeIMHEHNH U
pa3ieeHUN.
HccnenoBanne MarHUTHOTO
B3aUMOIEHCTBUA
IIOCTOSIHHBIX MAarHHUTOB.
N3yueHne MarHuTHOTO
IIOJISI TIOCTOSIHHBIX
MAarHUTOB MIPH UX



https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/BULAFRBRA

00BEIMHEHNH U
paznenenuu. [IpoBenenne
OTIBITOB I10 BU3YyaJIM3allUU
T10JIs1 TOCTOSIHHBIX
Mar"auToB. M3yuenue
SBJICHUS] HAMarHUYUBaHUS
BelecTBa. MccinenoBanue
JEUCTBHS DIIEKTPUIECKOTO
TOKa Ha MarHUTHYIO
crpenky. [Iposenenue
OTBITOB,
JEMOHCTPHUPYIOIINX
3aBUCUMOCTb CHJIBI
B3aUMOJCHCTBUS KaTyIIKU
C TOKOM M MarHurta oT
CUJIbl U HAIIPaBJICHUS TOKA
B KaTyIlke. AHanu3
CUTYyalMi PAKTUYECKOTO
MIPUMEHEHHUS
AIEKTPOMArHUTOB (B
OBITOBBIX TEXHUUECKHUX
YCTPOMCTBAX,
IIPOMBIIIJIEHHOCTH,
MequuuHe). M3yuenue
JENCTBUSL MarHUTHOTO
T10JIs1 HA IPOBOJHUK C
TOKOM. M3ydueHue
JEUCTBUA
IJIEKTPOABUTaTENS.
Mzmepenne KI1J]




AIEKTPOABUTaATEIHLHON
ycTaHOBKHU. Pacrio3zHaBanune
U aHAJIU3 pa3Iu4HbIX
IIPUMEHEHUN
INEKTPOABUraTeIen
(TpaHCTIOPT, OBITOBBIC
yCTpOWCTBa U Jp.)

OTIIBITHI 110 UCCIIEI0BAHUIO

SIBJICHUS
MeKTpoMArHHTHa 3IEKTPOMArHUTHOM
24 4 https://m.edsoo.ru/7QODS8EL15 MHIYKIUH: UCCIIEIOBAHNE
A HHAYKIEA W3MCHEHHUHN 3HAUCHUS U
HaIpaBJICHUS
WHIYKIIHOHHOT'O TOKa
Hroro o pasneny 37
PezepBHOe Bpemsi 3
OBLIEE KOJIMYECTBO
YACOB IIO 68 14.5

[TPOTPAMME



https://m.edsoo.ru/7QOD8EL15

9 KUIACC

Ne
n/n

HanmenoBanue pa3ienoB 1
TeM NPOrpamMMbl

KoauuecTBo 4acoB

Bcero

KonTpoabHbIe
padoThI

IIpakTHyeckune
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/bHbIE

pecypchbl

OcHOBHBIE BHIBI
IeATeJIHbHOCTH
o0yvyamuxcst

Pa3zgea 1. Mexanndeckue iBJICHUSA

11

MexaHnueckoe IBUKEHUE U
CIIOCOOBI €ro OIMUCaHUs

10

https://m.edso0.ru/C

EOGHRGTL

AHanu3 u
oOcyxeHHe
Pas3INYHBIX TPUMEPOB
MEXaHHYECKOTO
JIBYKEHHUSL.
OO6cyxaeHne rpaHmil
IPUMEHUMOCTH
MOJIeNT!
«MaTepualbHas
Toukay. Onucanue
MEXaHUYECKOT0
JIBYDKEHUS
Pa3INIHBIMU
crocobamu
(ypaBHeHMe, TabINLIA,
rpauk). AHanu3
AKHU3HEHHBIX
CHUTYaIHii, B KOTOPBIX
TIPOSIBIISIETCS
OTHOCHUTEIIEHOCTh
MEXaHUYECKOT0
TIBYDKCHUS.



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/CEOGHRGTL

HaOmronenue
MEXaHUYECKOTO
JIBUKEHUS TeJa
OTHOCUTEIIFHO Pa3HBIX
TE€J OTCYETA.
CpaBHeHue TyTeil U
TPaeKTOpHUIl
JBUKEHUS OJTHOTO U
TOTO K€ Tela
OTHOCUTEJIBHO Pa3HbIX
Ten oTcuera. AHaIu3
Tekcta ["anmumes o0
OTHOCHUTEIbHOCTH
JIBUKCHHUS,
BBHITIOJTHEHHE 3a/1aHUN
10 TEKCTY
(CMBICIIOBOE UTEHHE).
Omnpenenenue
CpPEHEN CKOPOCTH
CKOJIb)KEHUS Opycka
WM IBUKCHUS
IapuKa mno
HAaKJIOHHOM
IJIOCKOCTH. AHalu3 U
oOcyxeHHe
croco6oB
pUOIMKEHHOT O
onpeeNeHus
MIHOBEHHOM
CKOPOCTH.




Onpenenenue
CKOPOCTH
PaBHOMEPHOTO
IBUKEeHHS (IIapuKa B
XKHUJIKOCTHU, MOJENH
ANEKTPUYECKOTO
aBTOMOOWJIS U T. 11.).
Onpenenenue myru,
IIPOMIEHHOIO 3a
JaHHBIN IPOMEXKYTOK
BpPEMEHH, U CKOPOCTH
Tena 1o rpaguky
3aBUCUMOCTH IIYTH
PaBHOMEPHOTO
JBUKEHUS OT
BpPEMEHH.
OO6cyxnenue
BO3MO>KHBIX
IIPUHIIAIIOB 1EUCTBUS
puOOPOB,
U3MEPSIOIINX
CKOPOCTh
(ctuaoMeTpoB).
Brruncnenue nyt u
CKOPOCTH IIpU
PaBHOYCKOPEHHOM
MPSMOJIMHETHOM
JBUKEHHUHU TENA.
Onpenenenue
MIPOUICHHOTO MyTH U




YCKOPEHUs JBUKCHUS
Tena 1o rpaduky
3aBUCUMOCTHU
CKOPOCTH
PaBHOYCKOPEHHOTO
MPAMOJIMHEHHOTO
JBIKEHUS TeJa OT
BpemeHu. [IpoBepka
TUIIOTE3bI: €CIIU MTPU
PaBHOYCKOPEHHOM
NIBIOKEHUU 0€3
HAYaJIbHOM CKOPOCTH
IyTH OTHOCSITCS KaK
PSAl HEYETHBIX YHCEIl,
TO COOTBETCTBYIOIIIHE
MIPOMEXYTKH BPEMEHU
OJIMHAKOBBI.
Omnpenenenue
YCKOPEHHUS TeJa Mpu
PaBHOYCKOPEHHOM
JBUKEHHUH T10
HaKJIOHHOM
IJIOCKOCTH.
N3mepenne nepuona u
4acTOThI OOpalleHus
Teja 1o OKPYKHOCTH.
Omnpenenenne
CKOPOCTH
PaBHOMEPHOTO
JBUKEHUS TeJa 1o




OKPYKHOCTH.
Pemrenue 3agaq Ha
oTpesieIieHUe
KHHEMaTUYECKUX
XapaKTePUCTHK
MEXaHHYeCKOro
JBUKCHHSI Pa3ITAIHBIX
BHUJIOB.
Pacnio3naBanue u
NPUOIIHKEHHOE
OTHCaHUE PA3ITUYHBIX
BHJIOB MEXaHUYECKOTO
JBUKCHHS B IPUPOJIC
U TeXHUKE (Ha
puMepax cBOOOTHO
MaJaronux Tell,
JIBUKCHHS JKUBOTHBIX,
HEOECHBIX TEJl,
TPaHCIIOPTHBIX

CPEJICTB H JIp.)

1.2

B3aumoaencTBue Tei

20

https://m.edsoo.ru/U

C1RQAFAC

HaOmroneune n
00CYXJICHUE OIBITOB C
JBUKCHHUEM Tela MPu
YMEHbBILICHUH BIUSHUS
JIPYTHX Tel,
MPETSITCTBYIOIIMX
NBIDKEHUIO. AHAIN3
TekcTta ["anues ¢
OIUCAaHHEM
MBICJIEHHOTO



https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/UC1RQAF4C

IKCTICPUMEHTA,
00OCHOBBIBAIOIIETO
3aKOH WHEPIINH;
BBINIOJTHEHHE 3aTaHUI
10 TEKCTY
(CMBICIIOBOE YTCHHE).
OO6cyxnenue
BO3MOXKHOCTH
BBIIIOJTHEHHS 3aKOHA
WHEPIHU B PA3TMYHBIX
CHCTEeMaXx OTCUeTA.
HaGmionenue u
o0cyXIeHHe
MEXaHUYCCKUX
SIBJICHUM,
MIPOUCXOASAIINX B
CHCTEME OTCUYEeTa
«Tenexka» npu ee
PaBHOMEPHOM H
YCKOPEHHOM
JIBYDKCHUN
OTHOCHTEILHO
KaOuHeTa (PU3UKH.
JlericTBUSA C
BEKTOPAMH CHUJI:
BBIIOJIHEHHUE 3aJaHuN
10 CJIOXKEHUIO U
BBIYUTAHUIO BEKTOPOB.
HaOmoaenue n/vnmu
MIPOBEICHUE OTBITOB,




JIEMOHCTPHUPYIOIIUX
3aBUCUMOCTH

YCKOPEHHS TeJjia OT
MIPUJIOKEHHON K HEMY
CHJIBI ¥ MaccChl Teia.
AHanu3 1 00bICHEHHE
SIBJICHHM C
HCIIO0JIb30BaHUEM
BTOPOI0 3aKOHA
HrroTona. Pemenue
3a;ay ¢
HCIIOIL30BaHUEM
BTOPOT0 3aKOHA
HeroTona u npasuia
CJIOJKEHHST CHII.
Onpenenenue
KECTKOCTHU TIPY>KUHBI.
AHanu3 cutyanui, B
KOTOPBIX
HaOIIOIar0TCS
ynpyrue
nedopmanuu, u ux
0OBSICHEHHE C
HCII0Ib30BaHUEM
3akoHa ['yka.
Pemrenue 3agau ¢
HCIIOIL30BaHUEM
3akoHa ['yka.
HccnenoBanue
3aBUCHUMOCTH CHJIBI




TPEHUSI CKOJIBKCHHUS
OT CHJTBI HOPMAJIBHOTO
JTABJICHUS.
O6cyxnenue
pE3yIbTaTOB
UCCIIeIOBaHMUS.
Omnpenenenne
KodpunmeHTa
TPEHUS CKOJTBKCHHUS.
N3mepenue cusl
TPEHHUSI TOKOSI.
Pemenue 3agau ¢
HCIIO0JIb30BaHUEM
(bopMyIIBI 1151 CUITBI
TPEHHSI CKOJIBKCHHUS.
AHanu3 IBUKEHUS Tell
TOJIBKO TIOJT
JIEICTBUEM HJIbI
TSKECTH —
CBOOOIHOTO MaJACHHUS.
OO0bsacHeHue
HE3aBUCUMOCTHU
YCKOpEHUS
CBOOOAHOTO MaICHUS
OT MacCHhI TeJna.
OueHka BETUYMHBI
CWJIBI TATOTCHHS,
JEUCTBYIOLIEH MEXKITY
JIBYMSI TeJamMu (st
pa3HBIX Macc).




AHanu3 IBUKEHUA
HeOECHBIX TEM IO
JICUCTBUEM CHJIBI
TATOTEeHUS (C
HCII0Ib30BaHUEM
JIOTIOJTHUTEIBHBIX
HCTOYHUKOB
UHPOpPMALINN).
Pemenue 3amau ¢
HCII0Ib30BaHUEM
3aKOHA BCEMHPHOTO
TSATOTEHUS U
(hopMyITBI 1S pacyeTa
CHJIBI TSIXKECTH.
Anamms
OpUTHHAJIBHOTO
TEKCTA,
OIIHCBLIBAIOIIECTO
MPOSIBIICHUS 3aKOHA
BCEMHUPHOTO
TATOTCHMS
BBHITIOJTHEHHE 3aJaHUH
0 TEKCTY
(CMBICIIOBOE UTEHHE).
Habnronenue u
00CyX/ICHUE OTIBITOB
10 M3MCHEHUIO Beca
TeJa IPU YCKOPEHHOM
IBIDKEHUU. AHATIN3
yCIOBUU




BO3HUKHOBEHUS
HEBECOMOCTH U
neperpysku. Pemenue
3a/1a4 Ha OIpeIEIICHUE
Beca Tella B
Pa3JINYHBIX YCIOBUSAX.
Ananms cui,
JEHCTBYIOIMX Ha
TEJ0, MOKOsAIIEeeCcs Ha
onope. OnpeneneHue
LIEHTpPA TSKECTH
Pa3JINYHBIX TEI

1.3

3aKOHBI COXpaHCHUA

10

https://m.edsoo.ru/5

HEC3Y?25B

Habnronenue u
00CYyKJIEHUE OIBITOB,
JEMOHCTPHUPYIOIINX
nepeaavdy UMIyJibca
MpY B3aUMOJICICTBUH
TEJI, 3aKOH
COXPaHEHUS UMITyJIbCa
pu aOCOJIFOTHO
YIOPYTOM B HEYTIPYTrOM
B3aHUMOJICHCTBUH TEII.
AHanu3 cutyauuii B
OKpPY’KaroIlen KU3HU
C HCIIOJIL30BaHUEM
3aKOHA COXpaHEHUS
HMITYJIbCA.
Pacnio3naBanme
SIBJICHUS] PEAKTUBHOTO
JBWKEHUS B MIPUPOJIC



https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/5HEC3Y25B

M TEXHHKE.
[Ipumenenne 3akoHa
COXpaHEHHUs UMITYJIbca
JUIsL pacuera
pe3ynbTaToOB
B3aUMOJEHCTBUA TEN
(Ha mpumepax
HEYIPYroro
B3aMMO/ICHCTBU,
yIpyroro
LIEHTPAJIBHOTO
B3aUMOJECHCTBUSA JBYX
OJUHAKOBBIX TCI,
OJIHO U3 KOTOPBIX
HETIOABHXKHO).
Pemrenue 3agau ¢
HCIIOIL30BaHUEM
3aKOHA COXpaHEHUS
HMITYJIbCA.
Omnpenenenne padoTHI
CHUJIBI YIIPYTOCTH TIPH
MoAbEME TPy3a C
HCIIOIb30BaHUEM
HETIOABMXKHOT'O U
ITOJIBMXKHOTO OJIOKOB.
N3mepenne
MOIITHOCTH.
N3mepenue
MOTECHIIMATLHON

SHEpPIruu ynpyro




nedopMupoBaHHOM
npyxuHbl. I3mMepenne
KUHETHYICCKOM
SHEPIuM TeJa Mo
JUTMHE TOPMO3HOT'O
MyTH.
DKCrepuMEHTaIbHOE
CpaBHEHHUE U3MEHEHUS
MMOTCHIMAILHON U
KUHETHYIECKOM
SHEprui Teia npu
JIBHKCHHUU I10
HAKJIOHHOM
IUIOCKOCTH.
DKcrepuMeHTaIbHas
MpOBEpKa 3aKOHA
COXpaHEHHUS
MEXaHUYEeCKOMH
SHEPTUH NPHU
CBOOOTHOM MaJEHNH.
[Ipumenenue 3akoHa
COXpaHEHUS
MEXaHUYEeCKOM
SHEPTHH JIJIs pacuera
MMOTCHIHAILHON U
KHHETHYECKOU
SHEPIHil Tena.
Pemenue 3amad ¢
HCIIOIb30BaHUEM
3aKOHA COXpPaHECHUS




MEXaHUYECKOU
SHEPTHH.

Hroro no pasgeny

40

Paznen 2. Mexanndeckue KoJe0aHus

H BOJIHBI

2.1

MexaHnndeckue KoueOaHus

https://m.edsoo.ru/S

SVIGSAI3

HaGmonenue
KosebaHuii mosy
IEUCTBUEM CHUIT
TSDKECTH U YIIPYTOCTH
1 0OHApY)KCHHE
MOIOOHBIX KOIeOaHuIt
B OKPYXKAIOIIEM MHUPE.
AHanus xojiebaHuit
rpy3a Ha HUTH U Ha
TIPYXKHUHE.
Omnpenenenue
YaCcTOTHI KOJeOaHuH
MaTEeMaTUYECKOTO U
MIPY>KUHHOTO
MAasITHHKOB.
HaGmionenue u
00BACHEHHE SBIEHUS
pe30oHaHca.
Hccnenosanue
3aBUCHMOCTH TIEPHOJIa
KoJieOaHui
MMOIBEMIEHHOI'0 K HUTH
rpy3a OT JJIMHBI HUTH.
[IpoBepka
HE3aBUCUMOCTH



https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/S5VIGSAI3

repuo/ia KojeoaHui
rpy3a, MOIBEIICHHOTO
K JIEHTE, OT MacChl
rpy3a. HaGmronenue u
00CYyKJIEHUE OIBITOB,
JEMOHCTPHUPYIOITUX
3aBUCHMOCTH TIEpHO/Ia
KoyicOaHui
MPYXUHHOTO
MasTHHUKA OT MacChI
rpy3a u )KeCTKOCTH
TIPY>KUHBIL.
[Ipumenenue
MaTEeMaTHYECKOr0 1
MPYXUHHOTO
MAasATHUKOB B Ka4eCTBE
MOJENEN JUIS
OIHUCAHMS KOJIeOaHMH
B OKPYXAIOIIEM MHUPE.
Pemenne 3amau,
CBSI3aHHBIX C
BBIYHCJICHHEM WU
OLIEHKOM YaCTOTBI
(mepuona) KoneOaHMii.
N3mepenue
YCKOpEHUS
CcBOOOIHOTO MMAIEHUS

2.2

Mexanudeckue BOJIHBL. 3BYK

https://m.edsoo.ru/D

HIJG8A50

OOHapyxeHue u
aHaJIN3 BOJIHOBBIX
SIBJICHUI B



https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DHIJG8A50

OKpY’KaroIieM MHpe.
HaOmroneuune
pacnpocTpaHeHus
MIPOIOJIBHBIX U
MOTIEPEYHBIX BOJIH (Ha
MOJIEIH) U
oOHapyKeHHE
AQHAJIOTMYHBIX BUJIOB
BOJIH B IPHPOJIE (3BYK,
BOJIHBI Ha BOJIE).
Bbrunciienue HHBL
BOJIHBI H CKOPOCTH
pacnpocTpaHeHuUs
3BYKOBBIX BOJIH.
DKCIEePUMEHTAILHOE
OIIpeJIeIeHUE TPAHUI]
9aCTOTHI CITBITITAMBIX
3BYKOBBIX KOJICOaHUH.
Habmonenue
3aBHCUMOCTH BBICOTBI
3BYyKa OT YacTOTHI (B
TOM YHCIIE, C
HCIIOJIb30BaHUEM
MY3bIKaJIbHBIX
UHCTPYMEHTOB).
HaOmroneune n
00BSICHEHUE SIBJICHUS
aKyCTHYECKOTO
pe3oHaHca. AHaIu3
OPUTHHAIILHOT'O




TEKCTa,
MTOCBSIIIICHHOT O
MCIIOJIb30BaHUIO 3ByKa
(unu yapTpa3ByKa) B
TEXHHKE (IXOJOKAIIHS,
yIIbTPa3BYK B
MEJUIMHE U Jp.);
BBITIOJIHEHHE 3a]IaHUI
0 TEKCTY
(CMBICIOBOE UTEHUE)

Hroro no pazneny

15

Pa3znen 3. DiieKTpOMArHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJHbI

DJIEKTPOMAarHUuTHOE MOJIE U
SJICKTPOMArHuTHBIC BOJIHBL

3.1

https://m.edsoo.ru/D

T98B8EYO

[Toctpoenue
pacCyXIeHHU,
000CHOBBIBAIOIITUX
B3aUMOCBS3b
ANEKTPUYECKOTO U
MarHUTHOT'O TOJIEH.
DKcrepuMEeHTaIbHOE
W3YyYECHHUE CBOWCTB
3JEKTPOMArHUTHBIX
BOJIH (B TOM YHCIIE C
MTOMOUIbIO
MOOMIIBHOTO
tenedona). Ananus
PEHTI€HOBCKUX
CHUMKOB
YeJI0BEYECKOTrO
opranusma. AHaiau3



https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/DT98B8EY0

TEKCTOB,
OTIMCHIBAIOITUX
MIPOSIBJICHUS
3J€KTPOMAarHUTHOTO
W3JIY4EeHHS B IPUPOJIE:
YKUBBIC OPTaHU3MBI,
M3JIY9CHUS HEOCCHBIX
T€1 (CMBICIIOBOE
YTCHUE).
Pacno3naBanue u
aHaJIN3 Pa3TUIHBIX
IIPUMEHEHUN
3JEKTPOMArHUTHBIX
BOJIH B TEXHHKE.
N3ydenne BOITHOBBIX
CBOICTB CBETa.
Pemenue 3amgau ¢
HCIIO0JIb30BaHUEM
(dbopMyI 11T CKOPOCTH
AJIEKTPOMATrHUTHBIX
BOJIH, IJTUHBI BOJTHBI U
Y4acTOTHI CBETA

Hroro no pasgeny

Pa3gea 4. CBeToBbIe ABJICHUSA

4.1

3aKOHBI pacpOCTPaAHEHUS
CBETa

https://m.edsoo.ru/H

BN3NMK2M

HaGnionenue onsIToB,
JEMOHCTPHUPYIOIIUX
SIBIICHUE
NPAMOJIMHEHHOTO
pacrpocTpaHeHUs



https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/HBN3NMK2M

cBeTa
(BO3HUKHOBEHHUE TCHU
U TIOJIyT€HN), U UX
HUHTEPIIPETALHS C
HCIIOJIb30BaHUEM
MIOHSITHS CBETOBOTO
nyda. O0bsicHEHUE U
MOJICITUPOBAHNE
COJTHEYHOTO U
JYHHOTO 3aTMEHHI.
Hccnenosanune
3aBUCHMOCTH yTJia
OTpa’keHUSI CBETOBOTO
Jy4a OT yIJia MajeHusl.
N3yuenue cBoricTB
n300pakeHUs B
TJIOCKOM 3epKajie.
Hab6nronenue u
00BsICHEHUE OIIBITOB
IO TOJIY4E€HHUIO
n300pakeHU B
BOTHYTOM U
BBIITYKJIOM 3€pKaJiax.
Habmonenue u
00BSICHEHUE OMBITOB
IO MPEJOMIICHHUIO
CBETa Ha TPAHHUIIC
Pa3IUYHBIX Cpell, B
TOM YHCJIE€ OMBITOB C
MOJIHBIM BHYTPEHHUM




OTPAKCHUEM.
UccnenoBanme
3aBUCHMOCTH yIJia
MPEJIOMJICHHUS OT yIJia
IMaJicHHS CBETOBOI'O
Jiyda Ha TpaHUIE
«BO3YX—CTEKIIO».
Pacno3naBanue
SIBJICHUH OTpakKeHUs U
MPEJIOMJICHHUS CBETA B
MMOBCEIHEBHOM JKU3HU.
Ananus u o0bsIcHEHHE
SIBJICHUS ONITHYECKOIO
Mupaxa. Pemenue
3a;ay ¢
HCITOJIb30BaHUEM
3aKOHOB OTPAXEHUS U
MPEJIOMJICHHUS CBETa

4.2

JIuH3bI U OoNITUYECKUE
IPUOOPHI

https://m.edsoo.ru/2

OWNYKRX1

[Tonyuenue
n300paxeHul ¢
MTOMOUIbIO
cobuparoteit u
pacceuBarOLIEn JIMH3.
Onpenenenue
(hokycHOTO
paccTosHUA U
ONTUYECKOUN CUIIBI
coOMparoIiei JTUH3BL.
AHanu3 ycTpoicTBa u
MIPUHIINAIA JEHCTBUS



https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2OWNYKRX1

HEKOTOPBIX
OIITHYECKHUX
npubOpOB:
¢oroanmnapara,
MHUKPOCKOIIa,
teneckona. M3yuenue
MOJIEJIH TJ1a3a Kak
OIITHYECKOI CHCTEMEL.
Ananus sIBICHUH
OJIU30PYKOCTH U
JaTbHO30PKOCTH,
MPUHIIMNA AEHCTBUS
OYKOB

4.3

Pasnoxenue 0exoro ceera B
CIICKTP

https://m.edsoo.ru/2

Z5AHODTO

Habmonenue
paznokeHus: 6e10ro
CBETa B CIIEKTD.
HaGmionenue u
00BSICHEHHE OIBITOB
IO MOJIY4YEeHHUI0 0eI0r0
CBETa IMPH CIIOKEHUHU
CBETa Pa3HbBIX IIBETOB.
[IpoBenenue u
00BSICHEHHE OIBITOB
10 BOCIIPHUSITHIO 1IBETA
MPEAMETOB TIPH UX
HaOJII0JICHUH Yepe3
L[BETOBBIE (PUIIBTPHI
(LBETHBIE OYKHU)

Uroro no pazgeny

15



https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/2Z5AH0DTO

Paznena 5. KBanroBble iBJIeHUS

5.1

Hcnyckanue u noraonieHue
CBETa aTOMOM

https://m.edsoo.ru/B
K5E4AQQ8

OO0cyxIeHne 1enu
ombIToB Pesepdopna
10 MCCJIEIOBAHUIO
aTOMOB, BBIJIBUKCHHE
TUIOTE3 O BO3MOXKHBIX
pe3yibTaTax ONbITOB B
3aBUCUMOCTHU OT
MpeAnoJaracMoro
CTPOCHHS aTOMOB,
dhopmynupoBaHue
BBIBOJIOB U3
pEe3yJIbTaTOB OIBITOB.
Ob6cyxnenue
MIPOTUBOPEYUI
IJTAaHETaPHOU MOJIEIHN
aToMa U OCHOBAHUU
JU1s ruriotessl bopa o
CTaIlMOHAPHBIX
OpOUTaxX AIIEKTPOHOB.
HaOmroneuune
CIUIOIIHBIX U
JINHENYAThIX CIIEKTPOB
W3IIYy4eHUS
Pa3ITUYHBIX BELIECTB.
OObbsacHeHue
JIMHEWYaThIX CIIEKTPOB
W3IIYy4eHUS

5.2

CTpOCHI/Ie dTOMHOI'O d1pa

https://m.edsoo.ru/U

Ob6cyxnenue



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB

SWX2R61B

BO3MOJKHBIX THIIOTE3 O
MOJIEJISIX CTPOCHHSI
sapa. Onpenenenue
cocTaBa sifiep 1o
3aJaHHBIM MaCCOBBIM
Y 3apsIOBBIM YHCJIaM
M 10 TOJIOKEHUIO B
MEPUONYECKOMN
CHCTEME DJICMECHTOB.
Ananu3 u3MeHeHus
COCTaBa si7ipa U ero
IIOJIOXKEHUS B
MEPUOINYECKOMN
cucTeMme Ipu o-
PaANOaKTUBHOCTH.
HccnenoBanue TpekoB
0-4aCTHI] IT0 TOTOBBIM
dororpadusim.
OOHapyxeHue u
U3MEpPEHUE
panuanoHHOro hoHa
C IIOMOIIBIO
JI03UMETPA, OLICHKA
€ro UHTCHCUBHOCTH.
Ananuz
OMOJIOrMYECKHX
N3MCHCHUH,
MIPOUCXOJISTIINX IO
JIECTBHEM
PaaIuOaKTUBHBIX




W3JTy4YEHHM.
Hcnonb3oBanue
PaaroOaKTUBHBIX
U3JIy4CHUH B
MEJIULIUHE

5.3

S nepHble peakuun

https://m.edsoo.ru/T

MMVY9VSFE

Pemrenue 3agau ¢
HCIIO0JIb30BaHUEM
3aKOHOB COXpaHEHUs
MAacCCOBBIX U
3apsAJ0BBIX YHCEN HA
onpeaeeHue
PEe3yIbTaTOB SIACPHBIX
peaKLuii; aHaIu3
BO3MO>KHOCTH HJIH
HEBO3MOKHOCTH
SIIEPHOM PEAKIUN.
Onenka sHeprun
CBSI3U SITIEP C
HCITOJIb30BaHUEM
(hopMyIib
OHHIITEHA.
OO6cyxnenue
MEePCIEKTUB
HCIIOJIb30BaHUS
YIPaBIIEMOTO
TEPMOSIAEPHOTO
cunte3a. O0cyxeHne
MIPEUMYILECTB U
DKOJIOTHYECKUX
po0JieM, CBSI3aHHBIX



https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/TMMVY9VSF

C siIepHOM
SHEPreTUKOMN

Hroro no pasgeny

17

Pa3nea 6. [loBTopuTe1bHO-00001a101IMIiI MOYJIb

6.1

[ToBTOpeHue n 06001IeHNEe
CoZIep KaHHs Kypca (PH3UKH
3a 7-9 Kxnacc

https://m.edsoo.ru/J

KQXVJ8BE

Brimonaenue
y4eOHBIX 3a/TaHHIH,
TpeOyromux
JIEMOHCTpAIUU
KOMIICTEHTHOCTEH,
XapaKTEePU3YIOIINX
€CTECTBEHHOHAYUYHYIO
IPAMOTHOCTB: —
MPUMEHEHHUS
MOJTYYECHHBIX 3HAHUN
TSl HAYYHOTO
00BSICHEHHS
(bu3MYECKUX SIBICHUN
B OKpY’Karouien
npupoje, B
MMOBCEIHEBHOM XKU3HU
M BBISIBIICHHS
(hU3UYECKUX OCHOB
psAla COBPEMEHHBIX
TEXHOJIOTHH; —
MIPUMEHEHUS
OCBOCHHBIX
AKCHEPUMEHTAIBHBIX
YMEHUH 1151
HCCIIEOBaHUs



https://m.edsoo.ru/JKQXVJ8BE
https://m.edsoo.ru/JKQXVJ8BE

(bu3HYECKUX SBICHUIA,
B TOM YHCJIC JIJIS
MIPOBEPKHU TUIOTE3 U
BBISIBJICHUS
3aKOHOMEPHOCTEM.
Pemenue pacueTHbIx
3a/1a4, B TOM YHCIIe
MIPEAIO0JIararonnx
WCII0JIb30BaHUE
(buznueckux Mojenen
Y OCHOBaHHBIX Ha
COJIepKaHUU
Pa3JIMYHBIX Pa3/eiIoB
Kypca (QHU3UKH.
Brimonnenue u
3allUTa TPYIIIOBBIX
WU UHAWBUIYaTbHBIX
MIPOEKTOB, CBSA3aHHBIX
C coziepKaHUEM Kypca
(107637041

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

27







HNOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTtpoabHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTpoHHbBIe N poBbIE
o0pa3oBaTesbHbIE PeCypChI

®usnka — Hayka o npupoje. SBienus
npupoasl. Pu3ndecKue ABICHUS

https://m.edsoo.ru/35YPBIW5K

MeXﬂHI/ILIeCKI/Ie, TCIIJIOBBIC,
SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC,
3BYKOBBIC SABJICHUA

https://m.edsoo.ru/116 U53L6H

dusznyeckue BEIUUNHEI U UX U3MCPCHHUC

https://m.edsoo.ru/6ZYFTFPAY

Ypoxk-uccienoanue "NU3mepenne
TEeMIIEPaTyphl IPU TOMOIIU
AKHUJIKOCTHOTO TEPMOMETpPA U JaTUHKA
TeMIeparypbl"”

https://m.edsoo.ru/\VQGCNS8IMP

Kak ¢usuka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHOHAay4HBIN METO/ MIO3HAHUS.
Onucanue GpU3NUECKUX SBICHUH C
IIOMOILBIO MOJEIIen

https://m.edsoo.ru/3LPP2HPX2

VYpoxk-uccienoanue "[IpoBepka
TUIOTE3bI: JAaTbHOCTh MOJIETA IapUKa,
MYIIIEHHOT'O0 TOPU30HTAIILHO, TEM
OoJbIIe, 4eM OOJIbIIIe BRICOTA ITycKa"

https://m.edsoo.ru/9YLZITEMU

Crpoenue BemiectBa. OMBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA

https://m.edsoo.ru/F5PU40LYR



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU
https://m.edsoo.ru/F5PU4OLYR

JIBIOKEHHE YaCTHUII BEIIECTBA

https://m.edsoo.ru/HQ31SN1F3

Ypok-uccnenoanue «ONbITH IO

9 HaAOJIOCHUIO TETJIOBOTO PACIIUPEHUS https://m.edsoo.ru/FT87TUNTLS
ra3oB»

10 ArperatHble COCTOSIHUS BEIIIECTBA https://m.edsoo.ru/STRDWACXM
B3anMocBsI3p MEXKIy CBOMCTBAMHU
BEIIIECTB B Pa3HBIX arperaTHbIX

11 COCTOSHMSX U UX aTOMHOMOJIEKYJIIPHBIM https://m.edsoo.ru/AWM1DBI48
ctpoeHneM. OCoOOEHHOCTH arperaTHbIX
COCTOSIHUU BOJIBI

12 Mexanndeckoe aBuxkeHue. PaBHoMepHOe htts://m.edsoo.ru/3WECCIHBL
Y HEPaBHOMEPHOE JIBI)KEHUE

13 CkopocTb. EnuHHIBI CKOPOCTH https://m.eds00.ru/29GPTJAKL

14 Pacuer mytu ¥ BpeMeHH IBYXKCHHS https://m.edsoo.ru/PVHMNWAUA
Wnepuys. 3aK0H HHEPLMH.

15 B3aumopeiicTBue Ten Kak MpUunHa https://m.edso0.ru/KX55101BX
M3MEHEHHSI CKOPOCTHU JABHXKEHMS TeJl

16 Hrorrocts Bemectsa. Pactier Macesi 1 https://m.eds00.ru/0S71X3DPS
o0BbeMa Tesa Mo ero IIOTHOCTH

17 JlaGoparop Ha},I_ padora «Onpeenerne https://m.edso00.ru/OH22PX7CX
IUIOTHOCTH TBEPJOTO TEJIa

18 Pemetrite faﬂaq rio Teme “lLnotHocTs https://m.eds00.ru/50DYVYG49
BEIIIECTBA
Cuna xak XxapaKTepUCTHKa

19 B3auMoJencTBUs Tea. Cuia ynpyrocTy. https://m.edso0.ru/NV56FY1G2
3akoH ['yka

20 Jlaboparopras pabora «syuerie hitps://m.eds00.ru/PXXWEDHXE

3aBHCUMOCTH pacTsoKeHus (edopmariyn)



https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX
https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE

IIPY>XUHBI OT HpHJ’IO)KCHHOﬁ CHJIBD»

21 SBnenne tarorenus. Cra TIHKECTH https://m.edsoo.ru/OCWJIXFNQE
CBsI3b MEXIY CUJION TSKECTH U MaCCOM

22 Tena. Bec Tena. Pemntenne 3amau no reme https://m.edsoo.ru/8PZHPV1YJ
"Cunna Tspxectu"”
Cuna ec a aHeTax.

23 118 TIDKECTH Ha PYTHX ThlaneTax https://m.eds00.ru/IM2DOKY LI
du3uvecKue XapaKTePUCTUKU TUTAHET

24 W3mepenue cun. Jflunamomerp https://m.edsoo0.ru/IT1ZGKCKH

25 Bec tena. HesecomocTh https://m.edsoo.ru/UA01SQ8RE
C

26 FIOACHIE JIBYX CUI, HATIPABICHHBIX TI0 https://m.edso0.ru/L6SNUZV/Z8
OJTHO¥ mpsiMoii. PaBHOAEHCTBYIOIIAS CHUT
P

27 " creHie faﬂaq 1o Teve " https://m.edso0.ru/MKPXDZNX5

PaBHopelicTByIOIIAsA CUIT

Tpeunue cko e €HIeE ITOKO4.

28 PCHHE CROIILAEHHA 1 TPEHHE NOKOA https://m.edso0.ru/TATEOSMMH
TpeHnue B pupoae U TEXHUKE
Jlaboparopnas pabota «3yuenue
3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS

29 P https://m.edsoo.ru/TAQP4B30A
OT CHJIBI IaBJICHHSI M XapaKTepa
COTIPUKACAIOIINXCS IOBEPXHOCTEI
Pemrenne 3ama4 Ha onpeaeeHue

30 N a . pea https://m.eds00.ru/5YY23XXSD
PaBHOJICHCTBYIONIEH CHITBI
Pemrenne 3amau o temaM: «Bec Tenay,

31 «I"paduyeckoe n300pakeHUe CUI, https://m.edso00.ru/T9V639RZF
«Cunbl», «PaBHOIEHCTBYIOIIAS CHID)
KonTponbHas paboTta 1o Temam:
«Mexannueckoe nBIKeHUE», «Macca

32 A . ’ https://m.eds00.ru/PAROSWE4D

IJIOTHOCTBY, «Bec tenay, «['padudeckoe
n3o0paxkeHue cun, «CHIIb



https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

Hasnenue. CriocoObl yMEHBIIICHUS U

33 https://m.edso0.ru/25TVM1FDL
YBCIUYCHUA OaBJICHUSA

34 Jlannenne rflsa. 3aBHCHMOCTE AGBICHHA https://m.edso00.ru/544Y MX9WR
raza ot o0bEma, TeMIrepaTyphbl
I <

35 CPEATA NABIICHILL TEPALIMH TEaMH, https://m.edso00.ru/CG5PO8NWO
JKUIKOCTSIMH U razamMu. 3akoH llackamns

36 Jlaprere b )KIVJI[KOCTH 1rase, https://m.edso00.ru/K7T1219UC
BBI3BAaHHOE JICHCTBHEM CHIIBI TSHKECTH
P

37 CUICHHE 38121 110 TeMe «/laBiiciie B https://m.edsoo.ru/UHHC5RB6W
JKUIKOCTH U rase. 3akoH Ilackaisy

38 CooOlrmmaromumecst COCyabl https://m.edsoo.ru/7THDBMDHR2

39 I'mapaBnnueckuil nmpece https://m.eds00.ru/67X2LF396
M ! i i

40 AHOMETPEL. 1 OPIIHEROH HHIAROCTHEM https://m.eds00.ru/5G846G718
HAacoC
Atmocdepa 3emmn. [Tpuanner

it 00

41 CYIECTBOBAMI BOSAYIIHON ODOIOTRH https://m.edsoo.ru/DRQ6ZPW1M
3emun. 3aBHCUMOCTh aTMOC(EPHOTO
JABIICHUS OT BBICOTHI HAJl yPOBHEM MODS

42 Bec Bo3nyxa. ATMochepHoe naBieHne https://m.edsoo.ru/PYRNEDISY
154 .

43 3MEPCHHC aTMOCHCPHOTO MABICHIA https://m.edso0.ru/2183TIPD4
OnbiT Toppuuennu
3

44 aBHCHMOCTS ATMOC(EPHOTO AaBICHHA https://m.eds00.ru/Y WIFWMZIJ
OT BBICOTBI HAJA YPOBHEM MOPs
b - A

45 apOMETp-aHepORA. ATMOC(hepHOe https://m.edsoo.ru/WBNXTP7GR
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX
P "A

46 cHieHme f anat no reme "Atmocgeproe https://m.edsoo.ru/YWVWL5TAL
JaBJICHHC

47 JleicTBUE )KUJIKOCTH U T'a3a Ha https://m.edso0.ru/SMG9FR466



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466

MOTPYXEHHOE B HUX TeJIO. ApXUMeI0Ba
cuia

48

Jlaboparopnas pabota «Onpenenenue
BBITAJIKUBAIOLIEH CHUJIBI, IEHCTBYIOIIEH
Ha TeJO0, NOTPYKEHHOE B KUIAKOCTh

https://m.edsoo.ru/7U40IDLK2

49

Jlabopartopnast paboTa mo Teme
«HccrenoBanue 3aBUCUMOCTH Beca Tela
B BOJIE OT 00bEMA MOTPYKEHHOM B
KHMJKOCTb YaCTH TEJIa»

https://m.edsoo0.ru/OUOBGKKSW

50

IImaBanue ten

https://m.edsoo.ru/UMAEQQ10Y

o1

52

JlabopaTtopHnast pabota
"KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYMPOBAHUE JIOAKHU U ONPEJIECIICHHAE
e€ rpy3onoabéMHOCTH"

Pemenne 3amau no temaM: «IlnaBanne
cynoB. Bo3nyxomiaBanue», «JlaBienue
TBEPABIX TEN, KUAKOCTEN U ra30B»

https://m.edsoo.ru/BGOVBS63P

https://m.edsoo.ru/R7VHLAGOQ

53

Mexanuueckas paboTa

https://m.edsoo.ru/1YIR6J7L5

54

MomHocTb. EMMHUIIEI MOTITHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

VYpok-uccnenopanue "Pacuét MOIHOCTH,
pa3BUBAaEMOU IIPHU MOIBEME 10
nectauie"

https://m.edsoo.ru/GDB065558

56

[IpocTeie MexaHU3MBbl. Peryar.
PaBHOBecue cui Ha peruare

https://m.edsoo.ru/8YRUOUGS?2

57

Konrponsnas pabota o teme
«/laBneHue TBEPABIX TEN, KUAKOCTEH U
razoBy / Bcepoccuiickast mpoBepodHas
pabota

https://m.edso0.ru/DWLOWQXQZ



https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ

58

PesepBubIii ypok. Pabora ¢ TekcTamu mo
Teme «/laBinenue TBEPIBIX TE,
KHUJIKOCTEH U ra3oBy» / Beepoccwuiickas
poBepoyHas paboTa

https://m.edsoo.ru/RFCSYBIF8

59

Prruaru B TexHHKE, OBITY U IPUPOJIE.
Jlaboparopnas pa6ota «McciaenoBanue
YCIIOBUY paBHOBECHS PHIYAray

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3amau o teme «Y CIOBUSA
PaBHOBECHSI pblyara»

https://m.edsoo.ru/6AXDHFS8N

61

Koaddunment nosnesnoro aercTeus
MexaHu3ma. Jlaboparopnas pabora
«M3mepenne KIIJ] HakiioHHOM
TJIOCKOCTH

0.5

https://m.edsoo.ru/4AAYEYZDMW

62

Pemenue 3agau mo teme "Pabora,
MomHocTh, KIT1"

https://m.edsoo.ru/VVF5XBOLVS

63

Mexanundeckas sHeprus. Kunernueckas
U NIOTECHIMAJIbHAS YHEPTUs

https://m.edso0.ru/SHOE7HOYK

64

3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPTUH

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT 1O TEME
"JKCrepUMEHTAIBHOE OIPEIEIEHUE
M3MEHEHMS KUHETHYECKOU U
NOTEHIUAJILHON HEPTUH MpH
CKaTBhIBAaHUM TeJIa 110 HAKIIOHHOH
IJI0CKOCTH"

https://m.edsoo.ru/SM7E7YTZC

66

Konrtponsnas padora no teme «Pabora u
MOIITHOCTb. DHEPTUs»

https://m.edsoo.ru/AECZ9T7EC

67

Peseprubiii ypok. Pabota ¢ Tekcramu mo

https://m.edsoo.ru/MJIPGGSA3



https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3

TeMe "MexaHnueckoe aBikeHue"

68 PezepHblii ypok. Pabota ¢ Tekctamu mmo

teme "Pabora. Momuocts. DHeprus”

https://m.edso0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KontpoabHbie
padoTsI

IIpakTnyeckue
padoTsbI

Jara
H3y4YeHus!

JJ1eKTPOHHBIE U (PPOBbIE
o0pa3oBaTesIbHbIE pecypchl

OCHOBHBIE MOJOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTBITHHIE
MOATBEPKICHUS

https://m.edso0.ru/10BIEJ8GQ

Macca u pa3Mep aToMOB U
MOJIEKYIT

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpIOTO, JKUIAKOTO U
ra3o00pa3HOro COCTOSIHUMN
BEIIECTBa

https://m.edsoo.ru/HVW3WMRAS5

OOBsicHEeHHE CBOMCTB TBEPIIOTO,
XKHUIKOTO U Ta3000pa3HOTO
COCTOSIHHMM BEIIIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJSPHO-
KHHETHYECKON TEOPHH

https://m.edsoo0.ru/DJYTZQHS83

Kpucrannmaeckue u amopdusie
Tena

https://m.edso0.ru/8G73PVM40

CMauuBaHue U KanmuJIIAPHOCTD.
HOBerHOCTHOG HaTsXKCHUC

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

TemnoBoe pacuupenue u
cKatue

https://m.edsoo.ru/I3N30KS8L

Temneparypa. CBs3b
TeMIepaTypbl CO CKOPOCTHIO
TEIUIOBOI'O JABMKEHMS YaCTHUI]

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buyrpennsis sueprusi. CriocoOb1
W3MEHEHUS BHYTPEHHEH YHEPruun

https://m.edsoo.ru/BBVCI9MH6

10

Buasl remionepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpox-koH(pepeHus
"[IpakTHyeCcKOE UCIOIB30BAHUE
TETUTOBBIX CBOMCTB BEIIECTB H
MaTEpHUAJIOB B LIETAX
sHeprocOepexeHus"

https://m.edsoo.ru/UU910QFZW

12

KonnuecTBO TEIIOTEHL. YnenbHas
TCINNIOEMKOCTD

https://m.edso0.ru/88291DDIZ

13

VYpaBHeHUE TEIJIOBOTO OaiaHca.
TermnooOMeH U TEII0BOE
paBHOBeCHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGoparopHnast pabota
"HcceqoBadne SBIICHUS
TEII000MEHa IPU CMEITMBAHUN
XOJIOAHOU U Topsiue BoAbI"

https://m.edsoo.ru/[FR2N6N5GV

15

Pacuer konuyecTBa TEMIOTHI,
HEO0OXOUMOTO JIJIsI HarpeBaHUs
TeJa ¥ BBIIEIIIEMOT0 UM MPHU
OXJIQXKIECHUHU

https://m.edsoo.ru/JSMRA1APW

16

JlabopaTtopHnast pabota
"Onpenenenue yaenabHoi
TEIIIOEMKOCTH BelecTna"

https://m.edso0.ru/401T1ZJAH

17

DHeprus TOIMBa. Y JeabHas
TEIJI0OTa CTOpaHus

https://m.edsoo.ru/683AIXYWS8

18

[InaBnenue u oTBEpCBaHUE
KPUCTAJUTMYECKUX TEll.

https://m.edsoo.ru/JHE5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

Y,I[ CJIbHas TCIJIOTA IIJIaBJICHUSA

19

JlaGoparoprast pabota
"OnpeneneHue yaeiabHOMU
TEIUIOTHI IUIaBJIeHU Jbpaa"

https://m.edso00.ru/LCOXVHGHD

20

[Tapoo6pa3zoBanue u
KoHAeHcauus. Mcnapenue

https://m.edso00.ru/CQG4DOQKML

21

Kunenwue. y,HeJIBHaSI TCIJII0Ta
napooOpa3oBaHus U
KOHJIeHCAIMU. 3aBUCUMOCTb
TEeMIIePaTypbl KUIICHUS OT
aTMOC(EpHOTO J1aBJICHUS

https://m.edsoo.ru/Y7HDIJM2GZ

22

Briaxxnocts BO3myxa.
JlaGopaTopHas pabora
"OnpeneneHne OTHOCUTEIbHOU
BJIQYKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3agau Ha onpeneneHue
BJI&JKHOCTH BO31yXa

https://m.edsoo.ru/N4XJEXGAL

24

[TpunHnMIB pabOTHI TETIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO
CropaHus

https://m.edsoo.ru/6BKWSWY G6

25

KII/I TermioBoro aBUrartens.
TennoBble ABUTATENHN U 3aI[UTa
OKpY’Karomen cpeibl

https://m.edsoo.ru/UJASDRDOH

26

3aKOH COXpaHEHUS U
NpeBpalleHus] SHEPIUH B
TETUIOBBIX ITpoIieccax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka K KOHTPOJIBHOM

https://m.edso0.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabote o Teme "TertoBsie
siBiieHus. Mi3menenue
arperaTHbIX COCTOSTHUM
BemecTna"

28

KoHnTtposnbHas paboTa o Teme
"TeroBble IBICHMA.
N3menenue arperaTHbIx
COCTOSHUM BemecTna"

https://m.edso0.ru/0X03133KU

29

3J'IeKTpPI3aI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/9E85KDQMD

30

Ypoxk-uccienoBaHue
"DnexTpusanus TeJa HHAYKLIUEH
Y TIPU CONPUKOCHOBEHUH"

https://m.edsoo.ru/JALQFK67J

31

B3auMonericTBre 3apsiyKeHHBIX
ten. 3akoH Kymona

https://m.edsoo.ru/L1IJCQZZS9

32

DIEKTPUUYECKOE TO0JIE.
HarmpsixenHocTs
anekTpuueckoro nosst. [lpuHuun
CYNEPIIO3ULINH dJIEKTPUIECKHUX
roJsiei

https://m.edsoo.ru/N79CZGZ1J]

33

Hocurenu anexrpuyeckux
3apsAA0B. DJIEMEHTapHBbIN 3apsl.
Crtpoenune aToma

https://m.edsoo.ru/AFOIKADMV

34

[TpOoBOAHUKY 1 TUDIICKTPUKH.
3aKOH COXpaHEHUS
AJIEKTPUUYECKOTO 3apsia

https://m.edsoo.ru/U8JR991PB

35

Pemenue 3a1ay Ha puMeHEeHNE
CBOMCTB 3JIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DJIEKTPUYECKUH TOK, YCIOBUS
€ro cymecTBoBaHus. ICTOUHUKH
AIEKTPUUYECKOTO TOKA

https://m.edsoo.ru/ISIMP3J3M

37

JlelcTBUS DIIEKTPUYECKOTO TOKA

https://m.edso00.ru/Q8WUTCKVT

38

VYpoxk-uccienoanue "JlefictBue
AIEKTPUIECKOTO TOJIST Ha
IIPOBOJAHUKY U TUAIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

3HeKTpI/IquKHﬁ TOK B MCTaJlJIax,
KUJIKOCTAX U ra3sax

https://m.edsoo.ru/E4ACOOQYPF

40

DJIeKTpUYECcKas LeMb U €€
COCTaBHBIC YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

42

Cuuna Toka. JJaboparopHas
pabota "M3mepenue u
peryJupoBaHue CUJIbI TOKA"

DneKTpuUecKoe HalpsKEHHE.
Bonbsr™meTp. JlabopaTopHas
pabora "Uzmepenue u
peryJupoBaHue HanpsHKeHus"

0.5

0.5

https://m.edsoo.ru/9LHH7UNJI

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTHBIiIeHHE TIPOBOIHUKA.
VY nenpHOe CONPOTHUBIICHHE
BEILIECTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopaTtopHnast pabota
"3aBUCUMOCTb JIEKTPUUECKOTO
COIPOTHBIICHUS TIPOBOTHUKA OT
€ro JJIMHBI, TJI0IA N
MOTIEPEYHOT0 CEYCHUS U
Marepuana'

https://m.edsoo.ru/4JDA8GZNX

45

3aBUCHMOCTH CUJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspbkeHusd. 3akoH OMma Jst
y4acTKa Ienu

46

JlaGoparopnast pabota
"UccnenoBaHue 3aBHCUMOCTHU
CHWJIBI TOKa, UAYIIETO Yepe3
PE3UCTOP, OT CONPOTUBIICHHUS
pe3ucTOpa M HANPSHKCHHS Ha
pe3uctope"

https://m.edsoo.ru/X5THIN3RM

47

IlocaenoBarenpHOE U
mapaajieJibHOC COCAMHCHUA
IIPOBOAHUKOB

https://m.edsoo.ru/HJ9903493

48

JlaGoparopnast pabota
"IIpoBepka nmpaBuiIa CIOKECHUS
HaNpsLKEHUU MIpU
[0CJIe10BATEIbHOM COEIMHEHUN
JBYX PE3UCTOPOB"

https://m.edsoo0.ru/VVQ3VYPOTS8

49

JlaGoparopnast pabota
"[IpoBepka mpaBuia AJis CUIIbI
TOKa MU MapajuieIbHOM
COEJIMHEHUH Pe3UCTOpOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3aga4 Ha npuMeHEHUE
3akoHa OMa il pa3inyHOTO
COEJIMHEHUS POBOIHUKOB

https://m.edsoo.ru/19ZEFKZZ4

o1

Paborta 1 MOIIHOCTH
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTopHas pabora
"Onpenenenue paboTsl U
MOIITHOCTH AJIEKTPHUECKOTO

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

TOKA"

53

DNEeKTpUYECKHE IETH 1
NOTPEOUTENH IICKTPUICCKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XLM

54

IlocTossHHBIC MAarHUTHI, UX
B3aUMOJI€HICTBUE

https://m.edsoo.ru/KL1ZHIKOQF

55

VYpok-uccnenosanue "Mzyuenue
HOJIEW ITIOCTOSHHBIX MarHuToB"

https://m.edso0.ru/1IGL7RJQOR

56

MarautHoe nojie. MarauTHoe
moJie 3eMJIA U €r0 3HAUECHUE IS
JKA3HU Ha 3eMiie

https://m.edsoo.ru/R3XXJCRVK

57

58

[ToaroroBka K KOHTPOJIBLHOM
pabore 1o Teme
"DeKTpUYeCcKue 3apsabl.
3apsiKeHHBIE Tea U UX
B3aumojeiicTBus. [locTOSHHBINM
ANEKTPUYECKUN TOK"

Kontponbhas paboTa o teme
"DIeKTpUUECKHUE 3aPSIbI.
3apsKeHHbBIE Tea U UX
B3aumoencTBus. [locTosTHHBIN
ANEKTPUIECKUIN TOK" /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSWA4Z7W

59

PezepaHblii ypok. Pabora c
TekcTamu 1o Teme "[locTosaHHbIN
AIEKTPUIECKUN TOK" /
Bcepoccuiickas npoBepodHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

pabota

60

OmnsIT Opcrena. MaruutHoe
I0JI€ IJIEKTPUUECKOT0 TOKa
MarauTHoe 1oJe KaTyIlIKH ¢
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

[TpumMeHeHne JIEeKTPOMAarHUTOB
B TexHuke. JlaboparopHas
pabora "U3ydenue neiicTBust
MarHUTHOTO TIOJISl Ha MPOBOTHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNEeKTPOABHUTATENb MOCTOSTHHOTO
ToKa. Mcnonb3oBanue
aNeKTpo/BUTaTesell B
TEXHUYECKHX YCTPOWCTBAX U Ha
Tpancnopte. JlaboparopHas
pabora "KoHCTpynpoBaHue u
u3yueHue paboTbl
ANEKTpoABUraTes”

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

63

OnbiTel @apazes. 3akoH
AJIEKTPOMArHUTHOW WHIYKITUH.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

Onexrporeneparop. Criocoob!
MOJTYYCHUS ICKTPUICCKOH
SHEPruu. DIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPIUU

https://m.edsoo.ru/LM1C70D7A

65

[ToaroroBka K KOHTPOJILHOMN
pabore 1o Teme
"DIeKTpUIeCKre U MarHUTHBIC

https://m.edsoo.ru/GFSO9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

sBJIeHUS"

66

KonTponbHas pabora o teme
"DIeKTpUUECKUE U MarHUTHbBIC
SIBICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepBHblit ypok. Pabora ¢
TekcTamH 110 Teme "TeroBelie
sSBJIeHUS"

https://m.edso0.ru/4B8GKYQ1X

68

PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarduTHbIE
sBJIeHUS"

https://m.edsoo.ru/ISBHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

14.5



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KVIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KouTpoanHbIe
Bcero P
padoTsI

IIpakTnyeckue
padoTsbI

Jara
HU3yUYeHust

JJIeKTPOHHBIE LU (PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

MexaHudueckoe OBUKEHUE.
MarepunanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

Cucrema orcuera.
OTHOCUTEIBLHOCTD
MEXAHUYECKOTO JBUKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE NIpsIMOJIMHEHOE
JBUKECHHE

https://m.edsoo.ru/E65RWOZKO0

HepaBHOMepHOE NpAMOIUHENHOE
nerxkeHne. CpenHss u
MI'HOBEHHAsl CKOPOCTh

https://m.edso0.ru/L043PYTGB

[IpssmonuneitHOE
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CkopoCTh IPSIMOJIMHEUHOTO
PaBHOYCKOPEHHOTO JIBH>KEHUS.
I'padux ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTopHnas pabora
"OnpeneneHue yCKOpEHUs Telia
IIPU PaBHOYCKOPEHHOM
JBUKEHHUHU 10 HAKJIIOHHOU
MJI0OCKOCTH"

https://m.edsoo.ru/IKKINJFO8

CBoOonmHoe magenue teir. OnbITH
TI'anunes

https://m.edsoo.ru/NMQA4AGGEQ



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE IBMKEHUE 110
okpykHOCTH. llepnon u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
oOpamienus. JInuneiinas u yriosas
CKOPOCTH

10 Herrrpoctpemntenbiioe https://m.edso0.ru/OSLFGWFEZY
YCKOpEeHHE
IT i H .B

11 CPERIH SAKOH HIRIOTOHA. BETop https://m.eds00.r/TADTURL3K
CHJIbI
Bropoii 3akon HeroToHa.

12 . https://m.edso0.ru/5A28NGVEV
PaBHopelicTByrOmas cuiia
T i H .

13 PETHI SAICOH HpIoToHa https://m.eds00.ru/XPFY G64RM
Cynepno3unus cui
P

14 CHICHIC Sa/la1 Ha NPUMEHCue https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CHICHIE SAIAT HO TeMe «1a https://m.edsoo.ru/HML1AMN12
YIIPYTOCTHY
JlabopaTtopHnast pabota

17 «OmnpeneneHne KECTKOCTH https://m.edsoo.ru/T4APAJAFV1
MPYKUHBI

18 Cuna tpeHus https://m.edsoo.ru/B4AWPRAS8I7
P C

19 CHICHIE SAIAT TO Teme «-Hia https://m.edsoo.ru/PJDH2DCIT
TpEHU»
JlaGoparopnast pabota

20 "Onpexnenenue kKodppuureHTa https://m.edsoo.ru/C56RD8K X8
TPEHUS CKOJIbKEHUS"
P "3

21 CUICHHE 3a/aT T1O TENE " SaKOHH https://m.edso0.ru/\V T3T38KBU

Hrrotona. Cuna ynpyroctu. Cuna



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

TpeHus"

22

Cuna TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHue cBOOOIHOTO MaAeHUS

https://m.edsoo0.ru/MEETXGF60Q

23

Ypoxk-koHbpepenuus "J{Bkenue
TE€J BOKPYT TPAaBUTAI[HOHHOTO
uentpa (CosiHeuHas cucreMa).
lamaktuku"

https://m.edsoo.ru/BLGGQ9259

24

Permrennie 3agau o reme "Cuia
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/V02GV8YAT

25

IlepBast kocMHueCKast CKOPOCTb.
HesecomocTs 1 neperpysku

https://m.edso0.ru/563XRG6ED

26

27

PaBHoBecue MmarepuanbHOI
TOYKH. AOCOIOTHO TBEPIOE TENO.
PaBHOBecue TBEpIOTO TEINIA ©
3aKpEIUIEHHON OCBIO BpalCHUS.
MowmenT cuinsl. LleHTp TsxecTu

PaBHOBecue MmarepuanbHOIN
TOYKH. AOCOJIOTHO TBEPIOE TENO.
PaBHOBecue TBEpIOrO TENA C©
3aKpeIIEHHOW OChbIO BpalllCHUS.
MowmenT cuibl. LleHTp TshxecTn

https://m.edsoo.ru/AONEMB459

https://m.edsoo0.ru/GAMQWA4SLS

28

Pemrenue 3agad mo reme
"MowmenT cuinsl. Llentp tsxect"

https://m.edso0.ru/0QJSN205C

29

[ToaroroBka K KOHTPOJILHOMN
pabote o Teme "MexaHn4YecKoe
nBmwxkenne. Bzaumonenctaue tea"

https://m.edso0.ru/8D7SUVX5J



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KoHntpoinbhas paboTa o teme
"Mexanndeckoe IBHKECHHUE.
Bsaumogeiictsue Ten"

https://m.edsoo.ru/J1BOUJ2Y G

31

Nmmynse Tena. IMITynsc CUIIBL.
3aKOH COXpaHEHMs UMILYJIbCA.
Ynpyroe u Heynpyroe
B3aUMOJICHCTBUE

https://m.edsoo.ru/7PI15BWQD2

32

Pemenue 3anau no teme "3akoH
COXpaHEHHUs UMITyJbca'

https://m.edsoo.ru/LOO6EHS8F9

33

Ypok-koHbepenius "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanunueckast paboTa u
MOIITHOCTb

https://m.edsoo.ru/FCOHVOY XP

35

Pabota cuibl TAKECTH, CUIIbI
YOPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGoparopnast pabota
«Omnpenenenne padbOTHI CHITBI
TPEHUsI IPU PABHOMEPHOM
JBMDKCHUH TeJla 10
TOPHU30HTAILHON TTOBEPXHOCTHY

https://m.edsoo.ru/609HFE1P8

37

CBsI3b SHEPTUH U PaOOTHI.
[ToTeHumanbHast SHEPTHS

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprusi. Teopema
0 KMHETUYECKON YHEPTUH

https://m.edsoo.ru/\WKXL7NXVR

39

3aKOH COXpaHEHUS SHEPTUHU B
MeXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnast pabota
«M3ydenune 3aKoHa COXpaHEHHUS

https://m.edso0.ru/0TVK8KJIXB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

SHEPTUN»

41

KomnebarennrHoe ABHKEHUE U €T0
XapaKTePUCTHKU

https://m.edsoo.ru/SEQ3BHBZ3

42

3aryxaroiue KoneOaHusl.
Brinyxiennbie konebaHusl.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

MareMaTH4eCcKuil U NpYyKUHHBIN
MasiTHUKU

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccienoBanue
«3aBUCUMOCTb MEPUOIA
Koae0aHui OT JKECTKOCTH
MPY>KUHBI U MAaCCEL IPy3a»

https://m.edsoo.ru/BACAG6R4KS

45

46

[peBpaieHne YHEPTUN TIPU
MEXaHUYECKHUX KOJIeOaHMSIX
JlaGoparoprast pabota
«OrnpeneneHue 4acToThl U
nepuoJia KojeOaHuil mpyXKMHHOTO
MasiTHHKa

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopartopHnast pabota
«[TpoBepka HE3aBUCUMOCTH
neproja Koiebanuii rpysa,
MIOJIBEIIIEHHOT'O K HUTH, OT MaCChI
rpy3a»

https://m.edsoo.ru/6YGEHWS8DT

48

Mexannueckue BoJiHbL. CBOMCTBA
MEXaHHYECKHUX BOJIH.
[IponosibHBIE U IONIEPEYHBIE
BOJIHEI

https://m.edso0.ru/QHBQ3U5SXV

49

VYpok-koHpepeHIus

https://m.edsoo.ru/6PNOHXSJA



https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHU4YeCKHUE BOJIHEI B
TBEpOM Teue. CelicMuiecKkre
BOJIHBI"

50

3Byk. Pacnipoctpanenue n
OTpa’KCHHE 3BYyKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccienoBaHue
"Habito1eHne 3aBUCHUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

https://m.edsoo.ru/5SRPRGGZVS8

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKUH PE30HAHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHbpepenius "YIIbTpa3Byk
U UH(}pa3ByK B IPUPOJIE U
TeXHUKe"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxXpaHeHusa. MexaHn4ecKue
KoJIeOaHUs U BOJHEL"

https://m.edsoo.ru/7YAJAV57M

55

Kontposnbhas paboTa o teme
"3aKOHBI COXpaHEHHUS.
MexaHn4eckue KoacOaHus U
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44\VVH

56

BHGKTpOMaFHI/ITHOe I10JIC.
BJ'ICKTPOMaFHI/ITHBIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBoiicTBa 3JIEKTPOMATrHUTHBIX
BOJTH

58

Ypoxk-koudepenmus "Hlkana
ANEKTPOMArHUTHBIX BOJIH.
Hcnone3oBanue

https://m.edsoo.ru/7E1J2VY03
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3JIEKTPOMATHUTHBIX BOJIH JJIsI
COTOBOM cBA3U"

59

VYpoxk-uccnenosanue "N3zyuenue

CBOICTB QJICKTPOMATrHUTHBIX BOJIH

C TMOMOIIIBIO MOOMIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3agau Ha onpeneneHue
HYaCTOTHI U AJIMHBI
3JIEKTPOMATHUTHOMN BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DnexTpoMarHuTHas Mpupo/ia
cBeta. CKOpOCTh CBeTA.
BosHOBBIE CBOICTBA CBETA

https://m.edsoo.ru/ZFGOBMGFEX

62

HcTounuku ceera.
[IpssmonuHeitHOE
pacIpoOCTpaHEHHUE CBETA.
3armenus Coanua u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpaKEHUs CBETA.
3epkana. Pemenue 3a1a4d Ha
MIPUMEHEHHE 3aKOHA OTPAXKCHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

IIpenomnenue cBeta. 3akoH
IPEJIOMJICHHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcnoap30BaHue MOJIHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITUYCCKHUX CBCTOBOJAAX

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTopHnast pabota
"HccneqoBaHue 3aBUCUMOCTU

https://m.edsoo.ru/R800IT10S
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yriia npejoMJICHUS] CBETOBOTO
Jy4a OT yIJia aJeHus Ha

rpanuue "Bo3ayx-crexsio""

67

VYpox-koH(pepeHus
"Hcnons30BaHME ITOJTHOTO
BHYTPEHHETO OTPaKCHHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBS3B"

https://m.edsoo.ru/0L9F63ZRU

68

JIma3el. OnTHdeckas cuia JUH3bI

https://m.edsoo.ru/ZVV702L97F

69

[TocTpoenune n3obpaxeHuii B
JIMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTopnas pabora
"Onpenenenue GoKycHOTO
pPacCTOSIHHS U ONITHYECKOM CHIIBI
cobuparomieit TuH3bI"

https://m.edso00.ru/3XTVNZNJJ

71

72

VYpox-koH(pepeHus
"OnTuyeckue JIMH30BLIE
pubops!"

I'ma3 kak onTUdeckas cCHCTEMa.
3penue

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

Ypoxk-koubpepenmus "JledexTs
3penus. Kak coxpanuthb 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpagbHbIX
1BeToB. Jlucnepcus csera

https://m.edsoo.ru/ZPRFN4D5V

75

JlaGopartopnas pa6ota "OnbIThI
0 Pa3JIOKEHUIO 0eI0ro CBeTa B

https://m.edsoo.ru/E5I8L6TCH
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CIIEKTpP ¥ BOCTIPHATHIO LIBETA
MPEAMETOB MIPH UX HAOTIOICHUHT
yepe3 IIBETOBbIC (GMIBTPHI"

VYpok-nipakTukym "BosiHOBEIE

76 CBOICTBA CBETa: IUCIICPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHus u qudpaxmms’"
O P

77 merrt Pesepgopa n https://m.eds00.ru/P922QVFEIV
TUTaHEeTapHas MOJIENIb aTOMa
IT Bopa. M

78 OCTYTIATRL Hopa. VIOASTE aToMa https://m.edso0.ru/OBJPHEQG?2
bopa
Hcnyckanue u MOrJIONIEHUE CBETa

79 atoMoM. KBauTsl. JIunenyartnie https://m.edsoo.ru/M9LRTHPCO
CHEKTPHI
Ypok-nipaktukym "HabmoneHue

80 " https://m.edsoo.ru/7TNCLNW?296
CIICKTPOB UCITyCKAHHS

81 PannoakTHBHOCTE U €€ BUIbBI https://m.edsoo.ru/22H32JWLM
C )

82 TPOCHHC aTOMHOTO AA1pa https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas moaenb
P .

83 AIHOAKTHBHBIC HPCBPATICHI https://m.eds00.ru/RA796 TPSP
M3otomnsl
P :

84 " CIICHIE SAAAt TO TeME " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIC IpEBpaIcHUs

85 [lepuon momypacmaa https://m.edsoo.ru/WZDJCOE87
VYpox-KoH(pepeHIus

86 "PagnoakTUBHbBIE U3TyYEHHS B https://m.eds00.ru/X1J4002C4
MpUPOAE, MEUIIMHE, TEXHUKE"
Sne e pea . 3ako

87 FICPHPBIC PEAKTITH. SAKOHK https://m.eds00.ru/Y OQ2XMKOO

COXPAaHCHUA 3apAaA0BOTO U
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MaCCOBOI'O YHCECJI

88

DHeprust CBS3M aTOMHBIX SIED.
CBs13bp Macchl U SJHEPTUU

https://m.edso0.ru/NSTEUFIO3

89

Pemenue 3amau no teme
"Anepubie peakuuun"

https://m.edsoo.ru/OD4KHLQAT

90

Peaknuu cuHTe3a u nenenus
anep. IcTouHUKY 3HEepruu
ConHua u 3B€31

https://m.edsoo.ru/RMBFOQBND7

91

Ypok-koHbepennus "SAnepHas
sHepreTuka. JleicTBus
PaAMOaKTUBHBIX U3ITy4YEHUI Ha
JKUBBIE OpraHU3Mbl"

https://m.edsoo.ru/QTNWFW900Q

92

[ToaroroBka K KOHTPOJIBLHOM
pabore 1o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBEIE siB1cHUS"

https://m.edsoo.ru/TBOXB9TUQ

93

Kontposnbhas paboTa o teme
"DIeKTPOMarHuTHOE TMOJIE.
DNEeKTPOMarHUTHBIE BOJTHBI.
KBanToBnie sBincHNS"

https://m.edsoo.ru/5UTJAFD6U

94

[ToBTOpEeHME, 0600IIEHNE.
JlaGopaTopnbie paboThI O KypCcy
"Bzaumonencrtue tea"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpenue, o6o0IICHNE.
Pemenne pacueTHBIX U
KayeCTBEHHBIX 3a7a4 10 TEME
"TemoBble npouecch”

https://m.edsoo.ru/MMJINLZOSQ



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

96

[ToBTOpenue, o600IIEHNE.
Pemenne pacyeTHbIX U
KaueCTBCHHEIX 33724 110 TEME
"KIIJI TermoBeIX ABUraTeieii”

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpEeHmE, 0000IIEHNE.
Pemienue pacueTHbIx 1
KAaueCTBEHHBIX 3374 110 TEME
"KII/] anexkrpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

IToBTOpenue, o6o0IEHNE.
JlaGopaTopnble paboThI MO KypCy
"CBeToBbI€ sIBIEHUSA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o6o0menue. Pabora
C TEKCTaMHU MO TeME '"3aKOHBI
COXpaHEHHUs B MeXaHuke"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenwne, 0600menue. PaboTa
¢ Tekctamu 110 Teme "Konebdanus
U BOJIHBL"

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, 0606menue. Paborta
¢ TekcTamH 110 TeMe "CBeTOBEIE
saBJIeHUS"

https://m.edso0.ru/LG3271SQ6

102

IToBTOopenue, o6o0menue. Pabora
¢ Texctamu o teme "KBanrosas
u sinepHas puzuka"

https://m.edsoo.ru/W71E16NU8

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102
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IPOBEPSEMBIE TPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1.1

HCIOJIb30BAaTh U3YYCHHBIC TOHATUA

1.2

pa3jindaTth SABJCHUA MO OINHCAHHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIUX JAHHOC (bl/ISI/I‘IeCKOG SBJICHHUC

1.3

pacmo3HaBaTb MPOSBICHUE W3YYEHHBIX (DU3UYECKUX SBJICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACNATH

CYILLECTBEHHbIE CBOICTBA (IIPU3HAKK) PUZNUYECKUX SIBJICHUN

1.4

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3UYECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIHYMHBI, TPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJIB3YEMbIX BEIHYMH, HX
0003HauCHUS U €AUHUIIBI (PU3UYECKUX BEITUYNH, HAXOIUTH (OPMYIIHI,
CBA3BIBAIOIIME JAHHYHO (U3MYECKYIO BEIMYMHY C JAPYTUMH
BCJIMYMHAMY,  CTPOUTH TIpaduKd  W3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘16CKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBa TeJ, (pU3MUECKHE SIBICHHUS M IPOLECCHI,
WCIIONIB3Ysl W3YYEHHBIE 3aKOHBI, TPH O3TOM [1aBaTh CJIOBECHYIO
GbopMynUpPOBKY 3aKOHa U 3alUChiBaTh €ro MaTeMaTH4ecKoe

BBIPAKECHHE

1.6

1.7

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEJ, B TOM
qyycji€ M B KOHTEKCTE CHUTyallUll IPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh IPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe u3 1 — 2 JOorMYyeckux MmaroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3NYECKUX SBJICHHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

pemarh pacu€THbie 3a7a4u B 1 — 2 JEMCTBUS, UCTOJIb3YSl 3aKOHBI U




dbopMyIbl, cBsI3bIBAIONINE (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAIH3a
YCIIOBUSI 3aJlaud  3alUCBhIBATh KPaTKOE yCIOBHE, TOJCTAaBIAThH
buznyeckre BeIUYUHBI B POPMYIIBI M IPOBOJUTH PACUETHI, HAXOAUTH
CIIPaBOYHBIC JAHHBIC, HEOOXOIUMBIE ISl PEIICHUs 3a/]a4, OICHUBATh

PEATUCTUYHOCTh MOTYYSHHON (PU3NYECKON BETUUUHBI

1.8

pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh MPU TTOMOIIH
(U3UYECKUX METOJOB, B OINHCAHUM HCCJICIOBAHUS BBIICISATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumotesy),  pa3aUYaTh "
WHTEPIPETHPOBATh TOMYyUYEHHBIA pe3yIbTaT, HAXOAWUTh OIIMOKH B

XO0Z¢€ OIlbITa, ACJIaTh BBIBOABI 11O €T0 PE3yJIbTaTaM

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHHIO (U3NYECKUX SBICHUN WIH
busznyeckux  CBOMCTB  Tenm:  (OpMyIHpOBaTH  IPOBEpsieMbIe
NPENINoNIOKEeHNUs, coOupaTh  YCTAHOBKY U3  NPEIJIOKEHHOTO

000py/0BaHus, 3alKUCHIBATh XOJ1 OIbITa U (HOPMYIUPOBATH BHIBOJIBI

1.10

BBIMOJHATDH MPSMbIE MU3MEPEHHS C HCIIOJIb30BAHWEM aHAJIOrOBBIX U
upoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yYETOM

3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

OPOBOJUTH  MCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEIIMYUHBl OT JPYrol C MCIOJB30BAHUEM MPAMBIX HW3MEPECHU,
y4acTBOBaTh B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEOBAHHUSA, COOMpPATH
YCTaHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIEAYs NPEII0KECHHOMY IUIAHY,
(buKCUpOBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BHUJIE IPEUIOKEHHBIX TaOJIUI U TPaQUKOB, JeJIaTh BHIBOJIBI

I10 pE€3yIbTaTaM HCCICAOBAHUA

1.12

IIPOBOIUTH KOCBEHHbBIE H3MEpPEHUs (PU3UUYECKUX BEJIWYHH, CIeAys
MPEI0KEHHOW MHCTPYKIUU: MIPU BBIMOJIHEHUN U3MEpPEHUil cooupaTh
DKCIEPUMEHTAIBHYK0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOMU

BCJIMYHUHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

YVKa3bIBaTh MPHUHIMIBI  ACHCTBUS TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JCUCTBUA H3YyYECHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBI0 UX OMHCAHWS,
UCIIONIB3YSl 3HAHUST O CBOMCTBaX  (U3WYECKUX  SABICHUH H

HE0OXOoauMBbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOJUTH TMPUMEPHI (HAXOIUTh HWHPOPMAIUIO O TMPUMEPAX)
MPAKTHYECKOT'O MCITOIb30BaHMUS (PU3HUSCKUX 3HAHUH B TIOBCETHEBHOM
KU3HM 1A oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu C
nprOOpaMH M TEXHUICCKUMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U

cOOJI0ICHHS] HOPM 3KOJIOTMYECKOI0 MOBEICHUS B OKPYKAIOIIel cpeie

1.16

OCYIIECTBIISATh OTOOP MCTOYHHMKOB MHGpopManuu B cetu MHTepHET B
COOTBETCTBUU C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M IyTéM CpPaBHEHUS pPa3IUYHBIX HMCTOYHHKOB
BBIJICNIATh MH()OPMALIMIO, KOTOpasi SBISETCS MPOTHBOPEUMBON HIIU

MOYET OBITh HeHOCTOBepHOﬁ

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH y4EOHBIX 3alaHuit
HAyYHOTIONYJSIPHYIO  JUTEpaTypy  (pusmdyeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus UHPOpMALIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHE IMHCHMEHHBIC W YCTHBIC COOOIICHHUS
Ha oOcHOBe 2 — 3 WCTOYHHMKOB WHGPOpPMANUU (PUINICCKOTO
COJIepKaHUs, B TOM YHCIIE MyOJUYHO JEeNaTh KPaTKUe COOOIICHHS O
pe3yiabTaTax TMPOCKTOB WM Yy4YeOHBIX HCCICIOBAHUH, TPU ITOM
TPaMOTHO HCIIOJIb30BaTh W3YYCHHBI TOHATUWHBIA ammapar Kypca

(I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

1.19

MIPY BBIMIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIEAOBAHUN pACIIPEIesTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABICHHBIMH 3a/1a9aMH,
CIIEIUTh 3a BBITOJHEHUEM IIJIaHa JEHCTBMI, aJeKBAaTHO OICHUBATH
COOCTBEHHBIM BKJaJ B JCSITCIBHOCTh TPYIIBI, BBICTpAaUBaThH
KOMMYHUKATHBHOE B3aHUMO/ICHCTBHE, YAUTHIBAS MHEHHE

OKPYXarOIINX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOTO 0011Ier0 00pPa30BaHUA

1.1

HCIIOJIBb30BAaTh IIOHATHUA

1.2

pas3inydaTth SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB U Ha




1.3

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/BI/I‘-ICCKOG SABJICHUC

pacrno3HaBaTh IMPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXaroIleM MHUpe, B TOM 4Hclie (pU3NYECKUe SIBICHUS B MPHUPOJE,
IIPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACNATH

CYILECTBEHHbIE CBOICTBA (IIPU3HAKK) PUZNUYECKUX SIBJICHUN

1.4

ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tl M (PU3UUECKUE SIBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIHYMHBI, TPH OMUCAHUU MPABUIBHO
TpPakTOBaTh  (U3MYECKH  CMBICI  MCIIOJNB3YEMbIX  BEJIMYMH,
0003HauEHUs U €AUHUIBI (PU3NYECKUX BEITMUUH, HAXOIUTH (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYIrHUMH
BEJIMYMHAMHU, CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

Q)HSH‘ICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA TeJs, (PU3UUECKHE SIBICHHSI M IPOLIECCHI,
WCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IPU 53TOM [aBaTh CIIOBECHYIO
(GOpMyIMPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

O00BSACHATH (PU3HUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B
KOHTEKCT€ CHUTyallMd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISABIISITH IPUUMHHO-CJIC/ICTBEHHbIE CBSA3U, CTPOUTH 00bsICHEHHE U3 1
— 2 JOrMYecKuX IIaroB ¢ momouipio 1 — 2 u3yuyeHHBIX CBOMCTBa

(1)I/I3I/I‘leCKI/IX HBHCHHﬁ, (I)I/ISI/I‘IGCKI/IX 3dKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemars pacyéTHble 3a7aud B 2 — 3 NEHCTBHSI, UCIOJB3YS 3aKOHBI U
(bopMyIbl, CBSI3bIBAOLINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 3a/1a4i 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEAOCTATOK
JAHHBIX IS peuleHHsl 3a7auyd, BHIOMpAThb 3aKOHbI U (OPMYIIBI,
HeoOXoauMBbIe JUIsl €€ pelIeHHs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJIyYUEHHOE 3HAueHUue (PU3NYECKOW BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacro3HaBaTh MpPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOILU
(U3NUECKUX METOIOB, UCIIOJIb3Ysl ONMCAHUE UCCIIEJOBAHNUS, BBIACATD
MIPOBEPSIEMOE TIPEIAIOIIOKEHUE, OLCHUBATh IPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIAaTh BBIBOAbI

1.9

MPOBOAUTH OIBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUN WM
busznyeckux  CBOMCTB  Ten:  (GopMynHpoBaTh  IpOBEpsieMbIe

NPENNoIOKEeHNs, coOUpaTh  YCTAHOBKY W3  NPEIIOKEHHOIO




1.10

000pyI0BaHUs, OUCHIBATh X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI
BBIIIOJIHATH IIPSAMBIC HM3MEPEHUSA C HCIIOIB30BAHMEM aHAJIOIOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH PE3YIbTAThI

HU3MEPEHHH ¢ YIETOM 3aIaHHON a0COFOTHON MOTPEITHOCTH

111

IPOBOAMTH  MCCIIEJOBAaHHE  3aBUCUMOCTH  OJHOM  (pu3nueckoit
BEJIMYUHBl OT JPYrOM C MCIOJB30BAHUEM IPSMBIX HW3MEPEHHUM:
IUITAHUPOBATh MCCJEIOBaHUE, COOMpATh YCTAHOBKY M BBIOJIHSATH
U3MEpEHus, cienysd  MNpeUIOKEHHOMY  IUIaHy,  (UKCHUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOIUI] U Tpa(UKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaAM UCCIICAOBAHUA

1.12

MPOBOAWTH  KOCBEHHBIE  HM3MEpPEeHHs]  (PU3MYECKUX  BEIUYHH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys MpPeNoKEHHOW MHCTPYKIUH, W BBIYHCIATH 3HAUYECHUE

BCJIIMYHUHBI

1.13

coOmofaTh TMpaBWiIa TEXHUKU Oe3omacHocTH 1pu  paboTe ¢

71a00paTOPHBIM 000PYI0OBaHUEM

1.14

XapaKTepu30BaTh MNPUHIUIBI JIEHCTBUA HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘leCKI/IC 3dKOHOMCEPHOCTHU

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKUEC YCTpOfICTBa U U3MCPHUTCIILHBIC
HpI/I60pBI Mo ¢XeéMaM MU CXCMATHUYHBIM PUCYHKaM, COCTABJIATbL CXCMbI
SJIICKTPHUICCKUX meren ¢ IMOCJICOOBATCIIBHBIM W IIapaJlICIIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinydasn YCJIOBHBIC 0003HaYeHUS

AJIEMEHTOB JIEKTPUYECKUX LENen

1.16

OPUBOJIUTH TPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O THpUMeEpax)
MPAaKTUYECKOTO UCIOIH30BAHUS (PU3NYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HU Ui oOecriedyeHuss O€30MacHOCTH TMPU  OOpalieHuu  C
npubOpaMu U TEXHUYECKUMH YCTPOHUCTBAMH, COXPAHEHHUS 3/10POBbs U

CO6J'HOI[CHI/ISI HOPM 5KOJIOTHUYCCKOI'O IMTOBCACHUS B Oprxca}omeﬁ cpeac

1.17

OCYIICCTBIATDH ITOHUCK I/IH(bOpMaHI/II/I (1)I/I3I/I'-IGCKOI‘O COACPIKaHUA B CCTH
I/IHTepHeT, Ha OCHOBC HMCIOIIMXCA 3HaHUN U HYTéM CPaBHCHUA
JOIIOJIHUTCIIBHBIX HWCTOYHHUKOB BbIICIIATH I/IH(l)OpMaHI/IIO, KOTOpas

ABIII€TCS TPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM

1.18

HCIIOJIB30BAaTh IPpHU  BBIIIOJIHCHUHN y‘IC6HBIX 3aﬂaHHﬁ Hay4YHO-




HOMYJSIPHYIO JINTepaTypy (GHU3MYECKOTO COJEpXKaHMs, CIpPaBOYHBIE
MaTepuaibl, pecypchl ceTH VHTepHeT; Biamers NpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAILUU U3 OHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
00001mas wHGOPMANMIO M3 HECKOJBKHX HCTOYHUKOB (PU3UYECKOTO
CONICp)KaHHSA, B TOM YHUCIIE IyOIMYHO TPEACTABIATh PE3yIbTATHI
MPOEKTHOM WJIM MCCIEA0BATEIIbCKOW JEATEIIbHOCTH, NPU ITOM
rPaMOTHO HCIIOJIb30BaTh HM3YyYCHHBIN ITOHATHUWHBIM amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIJICHUC HpeBCHTaHHCﬁ

1.20

MPYU BBITIOJTHEHUH YY€OHBIX MPOEKTOB M HMCCIENOBaHUN (U3MUECKUX
MIPOIIECCOB paCIpeAesATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJIEHHBIMM  3aJayaMH, CJICIWTh 3a BBIINOJHEHHEM IUIaHA
JIEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJAaJ B JICSITCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHI/IKaTI/IBHOG BSaI/IMO)IeI\/’ICTBI/Ie, HpOSIBJ'IfISI TOTOBHOCTH

paspemaTth KOH()IUKTHI

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YYCHHBIC ITIOHATUSA

1.2

pas3indaTth SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHUE

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (DU3MUECKUX SIBICHUH B
OKpYXarolleM MHUpEe, B TOM 4Hclie (pU3NYECKUE SIBICHUS B MPHUPOJE,
IIPY 3TOM MEPEBOAUTH MPAKTHYECKYIO 33/a4y B y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUN

1.4

OINMUCBLIBATHL H3YYCHHBIC CBOMCTBA TE€I H (I)I/I3I/I‘-IGCKI/IG SIBJICHHA,
HCIIOJIb3Y (bI/ISI/ILIeCKI/Ie BCJIMYMHBI, HIPHU OIKUCAHUN IIPABUJIIBHO
TPAKTOBATH (bPI3PI‘ICCKPII>i CMBICJI HCTIOJIb3YCMBIX BCJIIMYHH,
0003HaYEHHUSA U CANMHHNIbI (1)I/I3I/I‘leCKI/IX BCJINYHNH, HAXOJUTH q)OpMy.]'ILI,

CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMH




BCINYHNHaAMH, CTPOUTH Fpa(bI/IKI/I HN3YUCHHBIX 3aBUCHMOCTEN

(1)I/I3I/IIICCKI/IX BCJINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SIBJICHUS W IPOIECCHI,
WCTOJNIb3ysl HW3YYECHHBIE 3aKOHBI, NPU OSTOM J1aBaTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHa M 3alUChIBAaTh €ro  MaTEeMaTUYECKOe

BBIPAKECHHE

1.6

OO0BSICHATH (PM3UYECKHE MPOIECCH M CBOIMCTBA TEN, B TOM YHCJE U B
KOHTEKCT€ CHUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBIISITh IPUUMHHO-CJICICTBEHHbIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKuX IIaroB C MOMOUIbI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBa

(I)PBPI‘IGCKI/IX HBHeHHﬁ, (I)I/ISI/I‘-ICCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHblE 3a7auu (OmHMparolmuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCHOIB3yd 3aKOHbl U  (OPMYJIbI, CBS3bIBAIOIINE
(Gu3nyeckue BeIMUYMHBI: HAa OCHOBE aHaJlIW3a YCJIOBUSA 3aJa4d
3alMUChIBaTh KPATKOE YCJIOBHE, BBIABIATh HEAOCTAIOLIUE WJIIU
M30BbITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (hOPMYIIbI, HEOOXOJUMBIE
JUISL pElleHus, MPOBOAUTH PAcUEThl M OLEHUBATh PEATUCTHUYHOCTD

MOJYYeHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI

1.8

pacrio3HaBaThb Hp06JICMBI, KOTOPBIC MOKHO pPCHIUTh IPU TIOMOIIU
(I)I/I3I/I‘-IGCI(I/IX MCTOAOB, UCIIOJIB3Yyd OIMUCAHUC HCCIICAOBAHUSA, BBIACIATH
MPOBEPACMOC IPCATIONIOKCHUC, OLCHHUBATb IPABUIIBHOCTD IIOPSAAKa
MMPpOBCACHUA HUCCICAOBaHUA, [ACJAaTb BbIBOAbI, HWHTCPIIPCTUPOBATH

PE3YIbTATHI Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

IPOBOANTH OMBITHl 10 HAOMIOACHHWIO (U3UYECKUX SIBICHUH WIN
(HU3MYECKUX CBOWCTB TEJNI: CAMOCTOSTEILHO COOMpPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpynOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

NPOBOJUTH TMpPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHUH,
onpeneissl CpelHee 3HaueHUe H3MepsieMol BelndMHBbI ((hOoKycHOE
paccrosiHue coOuparomeil JUH3bI), 000CHOBBIBATH BHIOOp crocoba

U3MepEeHus (U3MEPUTEIBHOTO MPHOOpa)

1.11

MPOBOANUTH HCCIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
HCIIONIb30BaHUEM MPSMBIX HM3MEpPEHUN: TMIaHHPOBATh HCCIEIOBaHUE,
CaMOCTOSITEJILHO COOHMpaTh YCTAHOBKY, (PUKCUPOBATH pPE3yNIbTaThI

HOHy‘IGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I'-IeCKI/IX BCJINYHNH B BUIC Ta6J'II/IHI/I




1.12

Fpa(bI/IKOB, ACJIaThb BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHU A

OPOBOJUTh  KOCBEHHblE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBINOJHATE M3MEPEHHUs, CleAysd MNpPEeIIOKCHHOW HWHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATh IIOJIYYECHHBIC

pPE3yABTATHI C YUYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

coOmoaTh MpaBUja TEXHUKH Oe3omacHocTH Tpu  pabore ¢

J1a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3jindaTb OCHOBHBIC TIPHU3HAKHU HU3YUCHHBIX (1)I/I3I/ILICCKI/IX MOZETIeH:
MaTCpHrajibHasd TOYKa, a0COJIFOTHO TBépI[OC TCIO, TOYECYHBIM MCTOUYHHUK
CBCTA, JIY4Y, TOHKas JIMH34, IIJIAHETAPpHAd MOJCJIb aTOMa, HYKJIIOHHAd

MOJCJIb aTOMHOTI'O Apa

1.15

XapaKkTepu30BaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONUCAHUSA, HCIOJIb3Ys
3HaHHWA O CBOMCTBaxX (U3MYECKUX SBICHMM U HEO0OXOJIUMBbIe

¢uznyecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HM3YYEHHBIX
TEXHUUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX  MPUOOPOB U
TEXHOJIOTUYECKUX TPOILIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTUYECKUX
3aJ]a4, ONTUYECKHE CXEMBI JIJIsl TOCTPOEHHs N300paKeHHUH B MIIOCKOM

3epKasie ¥ coOMparoleil JTuH3e

1.17

NPUBOJIUTh TPUMEPHl  (HAXOAWTh HH(OpMAIMIO O TMpUMepax)
NPaKTUYECKOTO UCTOIh30BaHUs (PU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM IS oOecrieueHus: Oe30MacHOCTH TIpH  OOpamieHuu ¢
npuOopaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbS U

COOJTIOICHUS] HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpPYXKaIOIIeH cpejie

1.18

OCYIIECTBIISATH MOUCK HHPOpMAIH (GU3HUECKOTO COACPKAHUS B CETH
HHaTepHeT, CcamMoCTOSTENIbHO — (OPMYyIUPYs TOMCKOBBIA  3ampoc,
HaXOAUTb NYyTH  ONPEACIEHHUS  JTOCTOBEPHOCTH  ITOJYYEHHOU
uHGOpMallMM Ha OCHOBE HWMEIOLIMXCS 3HAHUM M JOTMOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh MpPH  BBINOJIHEHWHM Y4YEeOHBIX 3aJaHUl  Hay4dHO-
MOMYNISPHYIO JIUTEPATypy (PU3HUECKOro COJAEpkKAaHMsS, CIPaBOYHBIE
Matepuaibl, pecypchl cetu VHTepHer, BiajeTh NpuUEMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAILMU U3 OJHOU




1.20

3HAKOBOM CHUCTEMBI B IPYTYIO

co37aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HH(GPOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (DU3HMUECKOIO
coJiepKaHUs, MyOJMYHO MPEICTABIATh PE3YyIbTaThl MPOECKTHOM WU
HCCIIENAOBATENIBCKOM  ACATENBHOCTH, INPU  3TOM  I'PaMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjaeina
GU3UKM U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalueld ¢ y4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

IIpU BBIITIOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U HCCIIeOBaHUM (1)I/I3I/ILICCKI/IX
MpoHeCCOB pacupeaAciIiaTh 0013aHHOCTH B rpyarne B COOTBETCTBUU C
INOCTABJICHHBIMHU  3aJadaMHu, CJICIHUTh 3a BBIIIOJHCHUCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTHUPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHBIH BKJIad B  JCATCIBHOCTbL TI'PYIIIbI, BbICTPAUBATDH
KOMMYHHUKAaTHBHOC B33HMOH€§ICTBPI€, IMPOABJIAA T'OTOBHOCTbH

paspemaTth KOH()IUKTHI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon Kon
IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA
pazaeJa 3JIeMeHTAa
®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIIET'O MHPA
®uznka — Hayka O TMpupoie. SBICHUS TPUPOJIBI.
1.1 du3nueckue  SIBICHHSA: MEXaHHYECKHE, TCIUIOBEIC,
JJEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
Ousnueckue BeNMUUHBL.  V3MepeHne — (QuU3MUECKUX
1.2 BenuunH.  @usmueckue  npubopsl.  IlorpemHocts
U3MepeHuil. MexayHapoHas cucteMa e IMHUL
EcTtecTBeHHOHAy4HBI MeTOA TMO3HaHUS: HaOIIOJCHUE,
1 13 MOCTAaHOBKAa HAy4YHOr'O0 BOMPOCA, BBIABMKEHUE THIOTE3,
' JKCIIEPUMEHT 0 TMPOBEpPKE THIOTE3, OOBSICHEHHE
Ha0JI0/1TaeMOT0 SBJICHUS
1.4 Onucanne PU3NIECKUX SIBJICHUH C TIOMOIIBIO MOJIETICH
[IpakTrueckue padbOTHI:
N3mepenne pacCcTOSHUMN.
L5 N3mepenue o0bEMa KUAKOCTH U TBEPOTO TENA.
' OmnpeneneHue pazMepoB MajbIX TEN.
N3mepenue temneparypbl IpU IOMOIIH KHJIKOCTHOTO
TEPMOMETPA U JaTUMUKA TEMIEPATYPHI
I[NIEPBOHAYAJIbHBIE CBEJAEHWA O CTPOEHNUM BEIIECTBA
CrpoeHue BemecTBa: aTOMbl M MOJEKYJbBI, HUX
2.1 pasmepsl. OnbIThI, JAOKa3bIBAIOIIHME IUCKPETHOE CTPOCHHE
BEILIECTBA
2 JBuxenne wyactul BemectBa. CBA3b CKOPOCTH
2.2 JIBIDKEHUS  4YacTUIl C  Temmeparypoil.  bpoyHoBckoe
IBWOKeHUE, TuQPy3us
23 B3aumopeiicTBue yacTull BEIIECTBA: IPUTSKEHUE U
' OTTaJIKUBAaHUE




AFpeFaTHBIe COCTOsIHUA BCHICCTBA: CTPOCHHUC TIa30B,

KUAkocTed M TBEPABIX  (KPUCTAUIMYECKHX)  Tel.

2.4 B3auMOCBsI3b MeXIy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHHUSX M WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

[pakTuyeckue pabOTHI:
Ouenka jauameTpa aToMa METOAOM psiAoB  (C
UCTONIb30BaHueM GoTorpaduii).
2.6 OnpITel IO HAONIOACHHUIO TEIUIOBOTO PACHIUPEHUS

ra3os.
OneiTel 1O OOHapy>KEHUIO  JEWCTBUA  CHII

MOJICKYJISIPHOT'O ITPUTAKCHUS

JIBWDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 Mexanuueckoe JIBUKCHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBIXKCHHE
3.9 Ckopoctb. Cpennsisi CKOpOCTh NpPU HEPABHOMEPHOM
' JBUKEHUU. PacuéT myTu v BpeMEHH JIBUKEHUS
SBnenue uHepumu. 3aKOH HHepuMH. BzaumopnerictBue
3.3 TeJ Kak NPUYMHA U3MEHEHUs CKOPOCTU JBUKEHUS Tell.
Macca kak Mepa UHEPTHOCTHU Teja
34 IInotHocte  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMa BEIIeCcTBa
3.5 Cuna xak XxapaKTepUCTHKa B3aUMOJIEUCTBUS Tell
36 Cuna ynpyroctd u 3akoH ['yka. M3mepenue cuibl c
' MOMOIIBIO JUHAMOMETpPA
3.7 SIBnenue TaroreHus U cuwia TsxecTtd. Cunna TKECTU
' Ha Apyrux manerax. Bec Temna. HesecomocTs
38 Cuna TpeHus. TpeHHE CKOJBXKEHUS U TPEHHE IOKOS.
' TpeHue B mpupoJie U TEXHUKE
3.9 Clo’)keHHE CWJI, HaIlpaBJICHHBIX MO OJHON MPSIMOM.
' PaBHOnelicTBYIOIIAS CHIT
310 [pakTuyeckne pabOTHI:

OmnpeneneHre CKOPOCTH  PAaBHOMEPHOIO  JABM)KEHUS




(wapuka B OKMJIKOCTH, MOJENU  3JIEKTPHUUECKOro
aBToMOOMNIE M Tak janee). OnpeneneHue cpeaHeit
CKOPOCTH CKOJBXKEHHUs Opycka WIM IIapuka 10
HaKJIOHHOM  IUIockocTH. OmpeneneHne  IUIOTHOCTH
TBEPOTO Tena. OnblITHI, JI€MOHCTPHUPYIOLIHE
3aBUCHUMOCTb pacTsDKEeHUs (AedopMaiiu) Mpy>KUHBI OT
OpUIO)KEHHOW  cuibl.  OMNbITBL, JI€MOHCTPUPYIOLIUE
3aBUCHUMOCTb CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca Teja U

XapakTepa CONPUKACAIONIUXCS TOBEPXHOCTEH

duzuyecKue SIBICHUS B npupoac: NpuMepbl ABUKCHUA C

3.11 pa3IM4YHBIMM CKOPOCTSIMM B JKUBOW U HEXKUBOU IPUPOIE,
JIeUCTBUE CUJIBI TPEHUS! B TIPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: TUHAMOMETP, MOJIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, )KUJIKOCTE 1 TA30B
A1 Hasnenune TBEpHoro tena. CrocoObl yMEHBUICHUS U
' YBEITMYCHUS JIaBICHUS
49 JlaBnenue rasza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEma,
' TeMIIepaTyphl
43 [lepenaya maBrneHus TBEPABIMU TENAMHU, KHUIKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTHUeCKHE MAIIUHBI
3aBUCHUMOCTh  JABJICHUSA OSKUAKOCTU OT TJIyOWHBI
4.4 IMaapocraTtnyeckuii mapamokc. CooOIIaroNIecs: COCy/Ibl.
I'uapaBnrueckrne MeXaHU3MBI
Atmocdepa 3emnu u atmocdepHoe papnerue. [IpuanHer
A5 CYILIECTBOBAHUS BO3AYIIHOW 000y0ukK 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJ] YPOBHEM MOPS
46 N3mepenue armocdepHoro namienus. I[lpubopsr s
' U3MEPEHUs: aTMOC(EPHOTO T1aBICHUS
JleiicTBHe KHMIKOCTH W raza Ha NOTPYXEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apXxumenoBa) cuia. 3aKoOH
Apxumena
48 [InaBanue ten. Bo3gyxomnnaBanue
4.9 [pakTuyeckue pabOTHI:




HccaemoBanne 3aBHCHMOCTH Beca Tela B BOAEC OT
00béMa mMOrpyKEHHOM B IKHJAKOCTh YacTH TeJa.
OrnpenesieHre BHITAJIKUBAOUIEH CUJIbI, JEHCTBYIONICH HA
TENO,  TMOrPYKEHHOE B  KHUIKOCTD. [TpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CHWJIbI, JACHCTBYIOIICH
Ha TeJO B JKHAKOCTH, OT Macchl Tena. OIBITH,
JEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJKUBAOLIECH
CHJIBI, JICUCTBYIOIICH HA TEJNO B JKUAKOCTH, OT 00BEMa
MOrPYKEHHOW B KUIAKOCTh YAaCTHU TeJa U OT IIOTHOCTH
JKHUIKOCTH. Konctpyuposanue apeomerpa HIIN

KOHCTPYMPOBAaHUE  JIOAKM M  ONpejelneHue  eé

IPY30I0ABEMHOCTH

Ousnueckue  SABJICHHS B TPUPOJAC:  BIUSHHE
4.10 aTMOC(EpHOTO JaBJICHUS Ha )KUBOW OPTraHU3M, TUTABaHUE

pBIO

TexHuueckne yCTpOHCTBa: COOOMIAFOIIMECS COCYIIBI,
411 YCTPOHCTBO BOJOMPOBOAA, THAPABINYECKHNA IIpecc,

MaHOMeTp, OapoMeTp, BBHICOTOMEp, MOPLIHEBOI Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT A

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTh
53 IIpoctble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' IUIOCKOCTh. [IpaBmito paBHOBECHS ppryara
5.4 [IpumeHeHne paBUIIa PaBHOBECHS phlYara K OJIOKy
«3on0Toe  mpaBwio»  MexaHuku.  Koadduuument
9.5 I0JIE3HOTO JNeNCTBUS MEXaHU3MOB. IIpocTsie
MEXaHU3MBI B OBITY ¥ TEXHUKE
5.6 [oTennuanbHast SHEPTUM Tela, MOJHATOrO Hajl 3eMEH
5.7 Kunernueckas sHeprus
58 Ilomnas MexaHudecKass JHEprus. 3aKOH M3MEHEHUs U
' COXpaHEHHsI MEXaHUIEeCKOH SHEPTUH
5 g [pakTuyeckue pabOTHI:

Onpenenenuie  paboTBl  CWJIBI  TPEHHS  TIPU




PaBHOMEpPHOM  JIBDKEHMM TejJa 10 TOPHU30HTAIBHOU
noBepxHocTu. MccaenoBanue yciaoBUi paBHOBECHsS phlyara.
N3mepenne KIIJ| HakinoHHoO# muiockocTu. M3ydeHue 3akoHa

COXpaHCHUA MEXaHHYECKOM OHEPrun

duznyeckue SBICHUS B npupoac: pblHaru B TCJIC

5.10
YyeJioBeKa
TexHudeckue yCTpOMCTBA: pblYar, IIOABUKHBIM U
511 HETOJIBIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COAePKAHUSA
pa3jena 3J1eMeHTa
TEITUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUS  MOJICKYIISIPHO-KHHETUIECKON
6.1 TEOPHUM CTPOEHHUS BemlecTBa. Macca U pa3mepsl
' Mosiekyn.  ONBITBI, MOATBEPXKAAIOIINE  OCHOBHBIE
TIOJIOKEHHS MOJIEKYISIPHOKUHETHIECKON TEOpUH
Mogenn  TBEPAOro, IJKMAKOTO W Tra3000pa3HOro
6.2 cocTosHUH BemiecTBa. Kpucramimdeckne u amopdHbIe
Tena
OObsicHeHHE CBOWCTB ra3oB, KUJIKOCTEH U TBEPIBIX TEJ
6 6.3 Ha OCHOBE TIOJOXEHUH MOJEKYIIPHOKUHETHYECKON
TEOPHH
6.4 CMauyuBaHuE U KanWUISIPHBIC SIBICHUS
6.5 TerutoBoe pacipeHne u cxaTue
56 Temmneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO
. TETJIOBOTO IBMYKEHUS YaCTHUI]
67 Brytpennsis sneprus. CriocoObl U3BMEHEHHUST BHYTPEHHEH
. SHEPruu: TEIJIONEepeaaya U COBEpIICHUE pabOThl
6.8 Bugsl Teronepenayuun: TEIUIONPOBOJHOCTh, KOHBEKIIHS,
' U3ITy4eHUe




KommgecTtBo TCIIJIOTHI. YI[ CJIbHas TEIIOEMKOCTh

6.9
BEIIECTBa
TemmooOMeH W TeIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIJIOBOro OanaHca
611 [InaBneHue u oTBEpAEBaHNE KPUCTANINUYECKUX BEILIECTB.
' VenpHas TEIUIOTA INIABICHUA
IlapooOpa3zoBanue u  koHAeHcanus. Mcnapenue.
5.12 Kunenune. VYpaenpHas Temora  napooOpa3oBaHUS.
' 3aBUCHMOCTb TEMIIEPATYpbl KMIIEHUSI OT aTMOC(HEPHOro
JaBJICHUS
6.13 BnaxxnocTs Bo3ayxa
6.14 DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUS
[Ipunuuner  pabotel  TeruoBbix asurareneit  KIIJ|
6.15 TEIUIOBOTrO ABuraress. TemoBble JBUTATEeNd M 3alIUTa
OKpYKaroIlel cpeibl
3aKOH COXpaHEHMs U IPEBPALLEHHS SHEPIUU B TEIIOBBIX
6.16
mporeccax
[pakTuyeckue pabOTHI:
OnbITl 1O OOHApy)KeHHIO  JACWCTBUS  CUI
MOJIEKYJISIPHOTO MPUTSKEHUS.
OnpIThl MO0 BBIPAILIMBAHUIO KPUCTAJJIOB MOBAapEeHHOU
COJIM WJIM caxapa.
OnbITel 10 HAOMIONEHUIO TEIJIOBOIO PACIIMPEHHS
ra3oB, )KUJKOCTEH U TBEPBIX TEIN.
6.17 OmnpeneneHue AaBiaeHs BO3AyXa B OaUIOHE MINPHLIA.

OMBITB, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH J1aBJICHHS
BO34yXa OT €10 O6'béMa 1 HarpCBaHUA WA OXJIAXKICHHA.

[IpoBepka rumore3bl TUHEHHON 3aBUCUMOCTH JIJTUHBI
CTOJIOMKA J>KUJIKOCTHU B TEPMOMETPUUYECKOW TPYyOKe OT
TEMIIEPATYpPBHI.

Habntonenue n3MeHeHUs] BHYTPEHHEH SHEpTUn Tena B
pe3ynbTaTe Teronepeaadn u paboThl BHEITHUX CHII.

I/ICCJ'IGIIOBaHI/IC SABJICHUS TemooOMeHa npu




CMCIINBaHUN XOJ'IOI[HOfI u FOpH‘IGfI BOJBI.

LWIAHAPOM.

HcciiemoBanue mpoiecca ucrapeHus.

OnpeneneHI/Ie KOJIN4YECTBa TCINIOTHI, ITOJIYYECHHOI'O

BOJAOM TMpHU TEIJIOOOMEHE C HarpeTbiM METaUIMYEeCKUM

OmnpeneneHue yaeabHON TEIIIOEMKOCTH BEIIECTRA.

OHpGI[eJIeHI/Ie OTHOCHUTEIBbHOMN BIAKHOCTH BO3yXa.

Onpenenenve yeabHON TEMUIOTHI TUIABJIEHUS JIBJA.

duznyeckue SABICHHUSI B IIpUpOJIC:

IOBCPXHOCTHOC

HATsOKCHUEC W KallWUIAPHBIC SBJICHHA B IPHUPOAL,

6.18 KpUCTAJUIBI B TIpUpoJe, u3nydenue ComHIa, 3aMep3aHue

HNHCA, CHCra.

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHue POCH], TYMaHa,

TexHuueckue  yCTpOWCTBA:  KalWUISIPbl, IMPHUMEPHI

WCIIOJIB30BAaHNSl KPUCTAIIOB, JKHJIKOCTHBI TEPMOMETP,

6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS

ABUTaTCJIb BHYTPECHHET'O CI'OpaHMs.

JIOMOB, THUTPOMETPBI, ICHUXPOMETp, MapoBas TypOuHAa,

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tea. [[Ba pojia aIeKTpUUeCcKUX 3apsiioB

B3aHMOﬂeﬁCTBHe 3apsAKCHHBIX  TCII.

3akon Kynona

7.2 (3aBUCUMOCTh CHJIbI B3aUMOAEUCTBUSI 3apSKEHHBIX TEN OT

BCJIMYMHBI 3apsA10B U PACCTOAHUA MCKIY TeJIaMI/I)

9J'IeKTpI/ILIeCKOC II0JIC. HaHpH)KéHHOCTB QJICKTPHUICCKOI'O

7.3 nons. [lpuHIMN cynmeprno3unuu >IEeKTPUUECKUX MOoJeH

(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpudeckux 3apsaoB. OJIEeMEHTapHBIN
7.4 anekTpuyeckuil 3apsan. Ctpoenue aroma. IlpoBonHuky n
TUDJIEKTPUKU
7.5 3aK0H COXpaHEHUS IECKTPUICCKOTO 3apsa
ONEeKTpUYecKUd  TOK.  YCJIOBHS  CYyLIECTBOBaHMS

7.6

QJICKTPHUYCCKOI'O TOKaA. HMcToYHMKY NOCTOSHHOI'O TOKA




HeiictBus ANEKTPUYECKOTO TOKa (TemoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B

JKMIKOCTSX U ra3zax

Onektpuueckass 1enb. Cuna TOKa. DIEKTPUUECKOE
7.8

HaIpsDKEHNE

CormnpoTuBiieHue MPOBOJHUKA. VYnenbHoe
7.9

CONPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma aJig ydacTka 1uenu

[locnenoBarenbHOE W TMapaJIeIbHOEC  COSAMHEHUE
7.11

MIPOBOTHUKOB

PaGora w MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenna

DneKkTpuYeckue Lenu U NOTPEeOUTENH 3JIEKTPUUECKOMN
7.13

sHepruu B ObITy. KopoTKoe 3amMbIkaHme

IlocTossHHBIE MarHMTHL. B3amMojnelcTBHE NOCTOSHHBIX
7.14

MarHuToB

MarautHoe T1I0jIe. Mar"HuTHoe T1Iojie 3eMJIHA H  €ro
7.15

3HAYEHHE JUIS JKU3HU Ha 3eMiie

OmneiT Dpcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
7.16

[IpumeHeHue 37IeKTPOMArHiuTOB B TEXHUKE

JlelicTBME MAarHMTHOIO TOJIST HA TMPOBOJHUK C TOKOM.

DNEeKTpOoABUTATENb MOCTOSHHOIO TOKa. Vcmonb3oBaHue
7.17

AJICKTPOJIBUTATENIell B TEXHUYECKUX YCTPOWCTBAX W Ha

TpaHCIIOpTE

Onbitel  @apajges.  SIBineHwe  3JIE€KTPOMarHUTHOMN
7.18

nHaykiuu. [Ipasuno Jlenna

DIIeKTPOTeHEPATOP. Croco0sbl MOJTYYCHUS
7.19 JJICKTPUYECKON  DHEPrumu. DJIEKTPOCTAHIIMA ~ Ha

BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

[IpakTryeckue pabOTHI:
7.20 OnbITh 110 HAOTIOACHUIO SNEKTPU3ALUU TN HHIYKIIUEH

Y IIPU COTIPUKOCHOBEHHH.




HccnenoBanue naeicTBUA SJIEKTPUUECKOTO TONS  Ha
MTPOBOTHHUKH M JTUDJICKTPUKH.

COopka u mpoBepka pabOTBl DICKTPUUECKON IEMn
MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHHue CUJIbI TOKA.

W3mepenue u perynupoBaHHie HaMPsHKEHUS.
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIIYILIETO 4epe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3WCTOpPA U HATPSKEHUS
Ha pe3UCTope.

OnbITHL, JEMOHCTPHPYIOIINE 3aBUCUMOCTH
ANEKTPUICCKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TIOMIA/IA MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.
[IpoBepka TmpaBWiIa CIOXKEHUS HAMNPSOHKEHUH TMpU
MOCIIEJIOBATENIbHOM ~ COCIMHEHUU JABYX PE3HCTOPOB.
[TpoBepka mpaBwiia il CHIIBI TOKA TPU MMapajuIeIbHOM
COeIMHEHUU  pe3ucTopoB.  Ompenenenue  padbOTHI
JNEKTPUYECKOTO TOKa, HAYHIETO 4Yepe3 Pe3ucTop.
OnpeneneHre  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIENIAIEMOM Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWIBI TOKA, UAYIIETO 4Yepe3 JIaMIOUKy, OT HAIpPsKCHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TMOCTOSHHBIX MAarHHUTOB.
W3ydyeHne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPHU
uxX o0beAMHEHWHM ©  pasaencHuu. Vcciaemoanue
JEUCTBHS DJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnpITel,  JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI
B3aMMOJICHCTBUS KAaTyIIKU C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBjleHMs TokKa B Karymke. l3yuenue

I[ef/'ICTBI/ISI MAroiuMTHOIO II0Jid Ha MPOBOAHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHUE paboThI
3IIEKTPOJIBUTATEIIA. HN3mepenne KITA
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHIO ABJICHUA BHGKTPOMaFHHTHOfI HWHAYKIWHA:




HUCCIICJOBAaHUC W3MCHEHHI 3HAYCHUS H HaIpaBJICHUA

HHAYKOUOHHOT'O TOKa

7.21

dusznuecke SBJICHUS B TMPUPOJE: DICKTPUUYECKHE
SABIEHU B  artMocdepe, DSICKTPUUECTBO  KUBBIX
OpraHU3MOB, MAarHUTHOE ToJie 3eMJIH, Ipeid MOIIOCOB,
POJIb MAarHUTHOTO TIOJIS JJTsI JKU3HHU Ha 3eMile, MOJSIPHOE

CHUAHUC

71.22

TexHnyeckue ycTpoWcTBa: 3JEKTPOCKOI, aMIIEPMETP,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON 3HEpruw,
JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HArpeBaTeNIbHbIE
AJIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
IIPEIOXPAHUTENN, JJIEKTPOMArHUT, 3JIEKTPOJBUTrATEIIb

IMOCTOAHHOT'O TOKA, rCHCPATOP MOCTOAHHOI'O TOKA

9 KIIACC
Kon
Kon snementa [TpoBepsieMbie 371€MEHTHI COACPIKAHUS
pasznena
MEXAHUWYECKUE SBJIEHMA
8.1 Mexanudeckoe JABWXKEHHE. MarepuanpHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTETHPHOCTh MEXaHUYECKOTO JIBIKECHUS
8.3 PaBHOMEpHOE NPSIMOIMHEHHOE IBHKCHHE
HepaBaomepnoe MpsIMOJIUHEITHOE JBUKEHHUE.
8.4 Cpennsis 4 MCHOBEHHass  CKOpPOCTb  Tela  IpH
8 HEPaBHOMEPHOM JBUKCHHUU
85 VYckopenue. PaBHOyCKOpEeHHOE NPSMOJIMHEHHOE
' JBUKCHHE
8.6 CoOoauoe nanenne. OnbITel [anunes
PaBHOMepHOE nBukeHHE N0 OKpy:kHOCTH. [lepuon u
8.7 gactota oOpamieHus. JIluHeiHass w yriaoBas CKOPOCTH.
LleHTpOCTpEMHUTEIIBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproToHa




8.9

Bropoit 3akon HerotoHa

8.10 Tpetuii 3akon HeroToHa
8.11 [TpuHIMT Cyneprno3uIuu CUI
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuma TpeHHs: cWia TPEHUS CKOJBKEHUS, CHIia
' TPEHHUSI IOKOSI, IPYTHE BHUJIBI TPEHUS
8.14 Cuna TsKECTHM M 3aKOH BCEMHUPHOTO TITOTEHUS.
' YckopeHnue cBOOOAHOTO NaAeHuUs
8.15 JBmwxenne  mmaHer  Bokpyr  Comnma.  Ilepas
' KocMHuYeckasi ckopocTb. HeBecoMoCTh U neperpys3ku
PaBHOBecue  MarepuanbHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEPIIOE TEIIO
8.17 PaBHOBecue TBEPAOro Tejla € 3aKPEIUIEHHON OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TsxecTu
8.18 Nmnynec Tena. 3smenenue ummynsca. Mmynbsc cuiiel
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeaktuBHOE NBMKEHIE
8.21 Mexanudeckast paboTa U MOITHOCTb
8.9 PaGora cun Tsxkectu, ympyroctd, TpeHusa. CBs3b
. SHEPTUU U paboThI
8.23 [loreHnmanbHass dSHEpPrusi Tena, MOJHATOrO  HaA
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHmanpHas YHEPTHSI CIKATON TPYKUHBI
Kunernueckass sueprus. Teopema O KHMHETHYECKOU
8.25
SHEPrUu
8.26 3aK0H COXpaHEHUS MEXaHUYCCKOW IHEPTUH
[IpakTHyeckue padboThI:
OnpeneneHue CpeaHEd CKOPOCTH CKOJIBKEHUS Opycka
WIA JBYKCHHS IIApHKa 1O HAKIOHHOW TUIOCKOCTH.
8.97 OmnpezneneHne yCKOpPEHUs Teja MPH PaBHOYCKOPEHHOM

JBH>KEHUH O HAKJIIOHHOM IIJTIOCKOCTH.
HccnegoBanne 3aBHCHMOCTHU oyTu OT BpPCMCHH IIpU
PaBHOYCKOPCHHOM IABUXXCHUUN 0e3 HavaJIbHOM’ CKOpPOCTH.

[IpoBepka TruUIOTE3Bl: €CIM MPU PABHOYCKOPEHHOM




JBIDKEHUM 0€3 HayaJbHOW CKOPOCTH IYTH OTHOCSATCS
KaKk psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
IPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanune 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBieHus. OnpeneneHue
kod(duimenta TpeHUs CkoibxkeHusa. OmnpenencHue
KECTKOCTU MpYyxkUHBL. OnpenenreHre padOThl CHUIIBI
TpeHHUsI TpU PaBHOMEPHOM JIBWJKEHHMM Teja IO
TOPU30HTAIBHON TOBepXHOCTH. OmnpernencHue padoThI
CUIBl  YOPYrocTM  IIpu  IHOABEME  Ipy3a  C
UCIIOJb30BAHUEM  HENOABM)KHOTO U MOABUXKHOIO

0JIOKOB

du3nyeckue ABJICHUS B npupoAc: MPUINBLI U OTJIIUBLI,

8.28 JBWKeHHE IutaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUJKEHHE KUBBIX OPTaHU3MOB
8.29 TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATUYUKHU

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKEThI

MEXAHWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarensnoe JABUKCHUC. OcHOBHbBIE XapaKTCPUCTHUKU

o1 Kosie0aHuii: Mepuo/l, 9acToTa, aMIUTUTY 1A
9.9 Marematnueckui u IIPYKUHHBIN MasITHUKHU.
' [IpeBpatieHre SHEPTrUU IpH KoJIe0ATETLHOM JIBH)KCHUH
93 3aryxatomue KojieOaHus. BeIHYXIEeHHBIE KoJieOaHUsI.
' Pe3onanc
Mexanndeckue BoOJIHBL. CBOMCTBA MEXaHWYECKUX BOJIH.
9.4 [IpononbHbIe W TONIEpeYHBbIE BOJIHBL. JliMHA BOJHBI U
' CKOpOCTh €€ pacmpocTpaHeHusi. MexaHu4ecKue BOJIHBI
B TBEPJOM TeJle, CEHCMUYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 NudpasByk u yabpTpasByk
[TpakTrueckue pabOTHI:
OmnpeneneHre 4YacTOTBl HW  Tepuoaa  KojeOaHi
9.7 MaTeMaTHIEeCKOro MasiTHUKA.

Onpenenenre 4acToTbl M IepuoAa  KosjeOaHHi

MMPY>XUHHOI'O MasgdTHHUKaA




HccnenoBanne 3aBUCHMOCTH IepUOJa  KoJeOaHMiA
MOJABEUIEHHOTO0 K HUTHU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH  IE€pUOJia  KOJeOaHMIA
MPY>KMHHOTO MAasTHHKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCHMOCTH repuoja Kosie0aHuit rpysa,
MOJABEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH

NpyXuHBL. M3MepeHne ycKopeHus: CBOOOTHOTO TaIeHUsI

dusznueckue SBICHUS B npupoAc: BOCIIPUATHE 3BYKOB

9.8 J)KUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMUYECKUE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHu4Yeckne yCTPOMCTBA: JXOJOT, HUCHOIB30BAHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

DONeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHbIE BOJHBI.

101 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 351eKTPOMarHUTHBIX BOJIH
103 OnexTpomMarHuTHas npupoga csera. CKOpOCTh CBeTa.
' BomnHoBBIE CBOMCTBaA CBETA
10 [TpakTuyeckue paboOTHI:
104 N3yyenne CBOHCTB  DJIIEKTPOMATHUTHBIX BOJH C
MOMOIIIbI0 MOOMIIBHOTO TeseoHa
@dusnueckue SBIEHUS B IpHpPoOJE: OUOJOTHYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yabTpaduoneToBoro "
PEHTI€HOBCKOI'O U3JIy4€HHUU
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJH JUUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBas monens cBeta. MicTouHuku cBeTa
11.2 [TpssmoMHEIHOE pacpoCcTpaHEeHNE CBETa
OTtpaxenue cBeta. [Inockoe 3epkano. 3aKOH OTpakKeHUS
11 11.3
cBeTa
114 [lpenomiienne cBera. 3akOH NPEIOMIICHHUS CBETa.
' IlosiHOE BHYTpEHHEE OTpaKEHUE CBETA
115 JInnza. Xop styuelt B InH3e




11.6

OnTtuueckas cucTeMa (bOToar[napaTa, MHKPOCKOIIa U

TCJICCKOIIa

11.7

I'ma3 kak onrryeckas cucTeMa. bIM30pyKocTh U

JATbHO30PKOCTh

11.8

Pasnoxxenue Oenoro cseta B ciektp. OnbiTel HbtoTOHA.

CrnoxeHue CeKTpalbHBIX IIBETOB. J(ucmnepcust cBeTa

11.9

IIpakTHyeckue padOTHI:

HccnenoBanue  3aBUCUMOCTH — yrila  OTpPaskeHUs
CBETOBOTO JIy4a OT yIJIa MaJIeHusl.

W3ydyeHnue xapakTepHCTUK M300pakeHHs MpeaMeTa B
IUIOCKOM 3€pKaJie.

HccnenoBanne 3aBHCUMOCTH  YIJIa  IIPETOMIICHUS
CBETOBOT'O JIyda OT yrijla MajeHus Ha TPAHUIE «BO3AYX —
CTEKJIIO».

[Tonmyuenue n300pakeHU ¢ MOMOUIbIO COOMparoIIen
JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJTBI COOMPAFOTIICH JTHH3BI.

OmnBITHI 110 Pa3JI0KEHUIO OEIOT0 CBETa B CIIEKTP.

OmnbITH 10 BOCHPUSATHIO LBETA IMPEIMETOB NPH HX

Ha6JIIO,Z[eHI/II/I 4YCpe3 IBCTOBLIC (I)I/IJ'IBTpBI

11.10

du3nyeckue SBICHUSI B npupoac: 3aTMCHUA COHHI_[a n
.HYHBI, OBETa TCJI, OIITUYCCKHUC SABJICHHUSA B aTMOC(bepe

(uBeT HEeOa, pedpakmus, pagyra, MUPaXK)

11.11

TexHnuueckne YCTPOMCTBA: OUKH, IIEPUCKOII,

¢dboToanmapar, ONTHIYECKHUE CBETOBOIBI

12

KBAHTOBEBLIE

SABJIEHUA

12.1

Omnbitel Pezepdopna u mimaHeTapHas MOAETb aTOMA.

Mopneins atroma bopa

12.2

I/ICHYCKaHI/Ie 1 IIOrJIomiCHUE CBCTA aTOMOM. KBaHTEI.

JIuneityaTeie CIEKTPbI

12.3

PanuoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u31y4eHUs

12.4

Ctpoenue aroMmHoOro suapa. HykioHHas Moxenb

aTOMHOTO sapa. M30Tonsl




PagnoakTuBHBIE IpEeBpallICHUA. Hepnoz[ nojrypaciiaga

12.5
ATOMHBIX 1P
126 SnepHble peakuu. 3aKOHBI COXPAHEHUs 3aps0BOTO U
' MaccoBOTO YHUCE
12.7 OHeprus CBsI3u aTOMHBIX siiep. CBA3b MacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus saep. ictounuku sHepruu
' ComnHia u 3BE311
12.9 Slnepnas  sHepreruka. [lelcTBHE  PaAMOAKTUBHBIX
. U3JIy4EHUI Ha KUBbIE OPraHU3MbI
[TpakTrueckue pabOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYATBIX CHEKTPOB
1210 U3ITy4CHHUSL.
HccnenoBaHne TPEKOB: M3MEPEHUE HHEPIMM YACTHIIBI
10 TOPMO3HOMY IyTH (110 poTOrpadusm).
H3mepenue paanoakTUBHOTO (poHa
@usnueckue SABJICHUS B IPUPOJE: ECTECTBEHHBIN
paavoOaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 paiMOaKTUBHOE MW3JIyY€HHE NPUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PAJUOAKTHBHBIX W3IYYEHHH Ha OpraHu3M
4eJI0BEKa
1.1 TexHuueckne YCTpOMCTBA: CIIEKTPOCKOII,

WHJIUBUAYAIBHBIN 103UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOro ypoBHsI OCBOEHHS OCHOBHOI1 00pa3oBaTe/iLHOI
NMPOrpamMMbl OCHOBHOT0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu QUMK B HAY4YHOM  KapTUHE  MUDA;
c(hopMUPOBAHHOCTH 0a30BBIX MPEICTABICHUNA O 3aKOHOMEPHOH CBSI3U
¥ TI03HABa€MOCTH SBJICHMHM NPUPOABI, O POJIU HKCIEPUMEHTa B
buszuke, o0 cucTeMooOpasymIleil poau GU3UKA B Pa3BUTHHU
€CTECTBEHHBIX HayK, TEXHMKHM M TEXHOJIOTUH, 00 3BOIIOLUU
(GUBUYECKUX 3HAHWK M UX POJM B IIEJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHUE IPOILIECCOB OKPYKAIOIIErO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUs O BUJAX MaTepuu (BELIECTBO M I0OJE), O JBMXKCHUHM Kak
croco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYIISIPHON TeopHH
CTPOEHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUU MPUPOIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyath SBJICHUS 110 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3HUecKoe SBJICHHE;
YMEHHE paclo3HaBaTh MPOSABICHUE U3yYCHHBIX (PU3NUECKHUX SBICHUIM
B OKpYXalolleM MHpe, BBIIESAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKM)

Brnanenne ocHOBaMHM TOHSTHIHOTO amnmapara ¥ CHUMBOJHYECKOTO
s3bIKa (PU3WKH M HCIIOJIb30BAaHWE WX ISl pelICHHs] Y9eOHBIX 3ajad;
YMECHHE XapaKTepU30BaTh CBOMCTBA Tei, (U3MUYECKUE SIBICHHUS U

MMPpONLCCChI, UCITIOJIb3YA (1JYHI[aMCHTaHLHBI€ N OMIIMPUICCKUC 3aKOHBI

YMeHue onMuChIBaTh HN3YYCHHBIC CBOMCTBA Tell U (I)I/IBI/I‘-ICCKI/IG SIBJICHUA,

HCIIOJIb3Y (1)I/I3I/I"IGCKI/IG BCIIMYHHBI

Bnagenne ocHOBaMM METOJOB HAaydyHOTO TIO3HaHUS C Yy4ETOM
COOJIFOICHHS TIPAaBMJI O€3011aCHOTO TpyZa: HaOOACHUE (PU3HUSCKUX
SIBJICHU

YMEHHE CAMOCTOSITEIbHO COOMpAaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JJaHHOTO Habopa 00OpyIOBaHMS MO MHCTPYKIMH, OMHUCHIBATh XOJ
OIbITA U 3alMCHIBAT €0 PE3ybTaThl, POPMYIMPOBATH BBIBObI;
IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEIUUUH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHHs, CAMOCTOSITEIbHO COOHpaTh
DKCIEPUMEHTAIbHYI0 YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAYECHHWE BEJIMYMHBI M AHAJIU3MPOBATH IOJYYEHHBIE PE3YNIbTATHI C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAJIBHBIX  MCCIIEI0BAaHH;
CaMOCTOATENILHO  COOMpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY H
IIPOBOJUTH  MCCIENOBAHME [0  HMHCTPYKLUHU,  IPEICTABIATH
MOJy4eHHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJE TAOIUI] U
rpauKoOB, YYUTHIBATh MOTPEIIHOCTH, J€aTh BHIBOJIbI IO pe3yiIbTaTaM

HUCCICIOBAaHUA

[lonumaHue  XapakTepHBIX  CBOMCTB  (DU3MYECKUX  MOJeliei
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKHJKOCTEH H TBEPABIX TeN, IUIAHETApHAsh MOJENb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO f]ipa) U yMEHHE NPUMEHATh UX IS

00BSICHEHUST (PU3UIECKUX MTPOIIECCOB

YMeHue oOBACHATH (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
yuciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATh IPUUMHHO-CIIEJICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHUE C OMOPON Ha M3YYCHHBIE CBOMCTBA (PU3UUECKUX

HBJ'IeHPIfI, (I)I/IBI/I‘ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacuéTHble 3amaud (Ha Oase 2 — 3 ypaBHEHHH),
UCIIONB3YSl 3aKOHBI W (OpMynbl, CBSA3BIBAIOIIKE (PUINYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBaTh KpaTKOE YCIIOBUE 3aj]layM,
BBISIBJISITH HEAOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI U (OPMYIIBL,
HeoOXouMBbIe JIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JaHHBIE,
MPOBOJIUTh PACUYEThl M OLEHUBATh PEATMCTUYHOCTH IOJTYyUYEHHOTO
3HaueHUs (PU3UYECKON BEIIMYMHBI; YMEHHE ONPEACISATh Pa3MEPHOCTh

(¢u3nUecKoil BETMUMHBI, TOJIYYCHHOH NP PEIICHUH 3a/1a4n

YMmenue XapaKTCPpU30BaThL TPHUHIUIIBI I[GflCTBPI;I TCXHHUYCCKHX
YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBaxX (I)I/I?»I/I‘IeCKI/IX SIBJICHUM U HeO6XOI[I/IMBIC (1)I/I3I/I‘IGCKI/IG




10

3aKOHOMEPHOCTHU

VYMeHue UuCHonb30BaTh 3HaHMS O (U3NYECKUX SBICHUSAX B
MOBCEIHEBHOM JKM3HM i1 olecredeHuss O€30MacHOCTH MpH
oOpamieHUd ¢  OBITOBBIMM ~ OpUOOpaMH M TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3JIOpOBbsI W  COOJIONEHUS HOPM
HKOJIOTMYECKOTO TIOBEJEHUS B OKpY)Kalollell cpezae; MOHUMaHHE
HEOOXOJUMOCTH TPUMEHEHUS JOCTHKEHUM (U3MKU U TEXHOJOTUMU

AJI1 palluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMpeAcTaBleHUs HHoOpMaH
(GU3MYECKOTO CONEpKaHUS C HCIOJNb30BaHUEM HH(DOPMAIIOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUW; YMEHUE OLEHHUBATh JOCTOBEPHOCTH
MOJlydeHHOW WH(OpPMAIlMK Ha OCHOBE HWMEIOIIUXCA 3HaHUM U
JOTIOJIHUTEIbHBIX ~ WCTOYHMKOB; YMEHHME  HCIOJb30BaThb  MpH
BBIMOJIHEHUH Y4YEeOHBIX 3aJaHUi HayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYEeCKOTro comepKaHMs, CIPABOUYHbIE MaTEpUajbl, PECYpPChl CETU
WuTtepner; BrnageHue 0a30BBIMH  HaBBIKAMH  TPEeOOpa30BaHUS
uHpopMalii W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co3/laBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBE MH(POPMAIIUU U3 HECKOJIBKIX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHUWYECKHUE ABJIEHUA
11 Mexannueckoe JBmwKeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTh IBHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsst ckopocTb. Dopmyna s
1.2 BBIYHCIICHUS CpeHer ckopocTu: V = S/t
PaBHOMepHOE MpsIMONIMHENHOE JBMKEHHE. 3aBUCUMOCTh KOOPJIAMHATHI Tejla OT
BPEMEHH B Clly4yae paBHOMEPHOI'O IPSIMOJIMHEWHOTO JIBHKEHUS:
13 (1) =x,+vt
I'paduky 3aBHCHUMOCTH OT BPEMEHM [JIsl TPOEKIMH CKOPOCTH, TMPOECKIUU
NepeMeIleHusi, IyTH, KOOpAUHATHl MPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJIMHATBI TeJda OT BPEMEHHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHETHOTO IBUKEHMUS:
2
S =vg # i+ ay = ;
2
@opmynbl ISl TPOEKUUU MNEpPEeMEUICHHsI, MPOEKIUH CKOPOCTH M TPOEKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduku 3aBUCUMOCTH OT BpPEMEHHM JJIsl MPOCKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, TNPOEKLIMU MEPEMEILEHU, KOOPAUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBH>KEHHUH
CBobognoe magenue. GopMylibl, OMUCHIBAIOIINE CBOOOIHOE MaJCHHUE Teia IO
1.5 BEepTUKAIM (JABM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH

3emnun). ['paduku 3aBUCUMOCTH OT BpEMEHU IS NPOEKLIUU YCKOPEHHS,




ONpoCKOHMU CKOPOCTH W KOOpPJAWHATHI IIpU CBO60I[HOM nmaacHuM TCJjla TII0

BCpPTUKAIHU

CKOpOCTP PpaBHOMEPHOI'O JBWKEHHs Tela MO OKpyxkHocTH. HampasneHne
CKOPOCTH.

®opmyna ISl BBIYMCICHHS CKOPOCTH Y€pe3 pajuyC OKPYKHOCTH M MEPUOJ

oOpareHus:
2nR
L=
T

LentpoctpemuTensHOe ycKopeHHe. HampaBiieHue NIEHTPOCTPEMHUTEIHLHOTO

16 yckopeHusi. @opMyia 7151 BEIYUCICHUS YCKOPEHUS:
2
a. — v
R
dopmyra, CBA3BIBAIOIIAS IEPUOJ] M YACTOTY OOpaIeHus
v = 1
T
Macca. [InotHocTh BemecTBa. @opMyra Al BBIYUCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas (usudeckas BenuynHa. CoxeHue Cull
19 SIBnenune unepuuu. [lepBriit 3akon HeroToHa
Bropoii 3akon HerotoHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUJIbI, IEUCTBYIOIIEH Ha
TEJ0
Bzaumoneinicteue ten. Tpernit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue Mokost U TpeHUe CKONbKeHUsl. DopMyIna i BEIUUCICHUS MOTYJISI CHJIbI

TPCHUA CKOJIBXKCHUS:




F_=u-N

1.13

Hedopmanust Tena. Yopyrue U Heynpyrue gedopManuu. 3aKOH YIpPyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TSATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

my -M,
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHE CBOOOHOTO TaICHUS.
®dopmyra J171sl BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H MoBepXxHOcTH 3emun: F = mg.
JBwxkenue mnanet Bokpyr Comnnia. [lepas kocMuueckasi CKOPOCTb.

HesecoMocTs u neperpysku

1.15

Nmnynbe Tenna — BeKTopHasi Gu3HUYeCcKas BEIMYHHA.
=m0

Nmnynbe cucrtemsl Tell. U3meHenne uMiyibca. MIMIynbe cusbl

1.16

3aKkoH COXpPaHCHUSA UMITYyJIbCa JJIA 3aMKHYTOfI CHUCTCMBI TCJI:
D=0, i, U, =const

PeaxTuBHOE NBUMXKEHUE

1.17

Mexanu4yeckas pa60Ta. CDOpMy.TIa JJIA BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u NMOTCHUHUAJIbHAs SHCPIUs. d)opMyJIa JJI1 BBIYMUCJIICHUA

KUHETUYECKON IHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckoit sHeprun. opmMysia s BBIYUCICHUS MOTCHIIMATBHON




OHEPIuu TCjia, IOAHATOIO

Hazg 3eMiéit:

E,=mgh

Mexanu4deckas OHEPIus:

E=E;.+E 2
1.19 3aKOH COXpaHEHHs] MeXaHU4ecKol sHeprun. Popmyna A 3aKOHA COXPAHEHUs
MEXaHUYECKOM 3HEPruU B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBparenre MexaHN4YECKON IHEPTUH MIPU HAJTMUHUN CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Momenrt cuiisl: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M +..=0
1.20
[MonBuxHbI 1 HeoABMKHBIN O0510KK. KIT/] mpocThIX MEXaHU3MOB,
Aﬂrpaqema
JlaBiienue TBEpIOTO TEIIA.
®opmyna 715 BBIYUCIECHUS JaBIEHMsI TBEPAOIO TENa:
F
P= ch
191 Jasnenue raza. ATMocepHOe JaBlIeHHE.
' I'mnpocraTuyeckoe AaBeHNUE BHYTPH KUJKOCTH.
®opMyna 715 BBIYUCICHUS 1aBICHUSI BHYTPH KUIKOCTH:
P=pgh+ D,
1.22 3akoH [lackans. 'mapaBnnyeckuii npecc
3akoH Apxumena. Popmyna JUisl ONPEAEIEHUS BBITAIKUBAIOIIEH CHUIIBI,
JENCTBYIOLIEHN HA TENO, NOrPYKEHHOE B )KUJKOCTh WJIU Ta3:
1.23

F_jlm_ =pgV

YcaoBue miaBaHus Teia. Ilnapanue CyAO0B 1 BO34YyXOIlJIaBaAHUEC




1.24

MexaHn4ecKHe KOJICOaHUs. AMHJ’II/ITy,I[a, nepuoax MW 4YacroTa KoJIeOaHHI.

®dopmyra, CBSI3bIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

MareMatuueckuil M MNPYKUHHBIA MasTHUKU. IIpeBpalieHue >sHeEpruud mpu

KoJIe0aTeIbHOM JABHXXCHUN

1.26

3aTyxa10mI/Ie KOJIEOAHHS. BBIHY)K)ICHHLIe kosiebanus. Pe3onanc

1.27

MexaHndecKre BOJIHEL. HpO,I[OJ'IBHBIC N TIOIICPCUYHBIC BOJIHEI. ,HJ'H/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI Ha TpaHUIIE

IByX cpel. IHdpa3Byk U yIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomuol

N3mepeHne cpenHell IUIOTHOCTH BEUIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
MPYXUHBL; KOd(PPUIMEHTa TPEHUSI CKOIBKEHUS, PaOOTHl CHUIBI TPEHUS, CHIIBI
YIIPYTrOCTH; CPEIHEH CKOPOCTH IBUKEHHS OpycKka MO HAKJIOHHOHM IIOCKOCTH;
yCKOpeHusi Opycka MNpu ABMKEHMHU IO HAKIOHHOW MJIOCKOCTH; YacTOTHI H
neproja KojeOaHWH MaTeMaTH4YeCKOro MasTHHKA; 4YacTOThl M Tepuojaa
KojeOaHUul MPYKUHHOTO MasTHUKA; MOMEHTA CHWJIbI, IEWCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YNPYTOCTH TPH TOIBEME Tpy3a C IMOMOIIBI HEMOJIBMXHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a € MOMOUIBIO MOJIBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CHIIBI OT 00BEMA MOTPYKEHHOU
YacTH TeJla U OT IJIOTHOCTHU >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAaCChI Te€Ja; CUJIbl TPEHUS CKOJIBXEHUS OT CUJIbI HOPMAJIBHOTO IABJICHUS U OT
po/ia MOBEPXHOCTH; CWJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nedopMaluu MPYKUHBL;, YCKOPEHHsI Opycka OT yriia HaKJIOHA HAaIMpaBIISIONICH;
neproja (4acToThl) KoneOaHWH HUTSHOTO MAasTHUKA OT JIIMHBI HUTH; MEPUOJA
KojeOaHUl MPY>KUHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTU MPY>KUHBI,
HCClIeIOBaHUE HE3aBUCHUMOCTH IEpHoJia KoJeOaHW HUTSHOTO MasTHHUKA OT

MacCcChI I'py3a. HpOBepKa YCJIOBU paBHOBECHUS pblyara
Dusuueckue s61CHUS 8 npupode: IpUMEPBI JBHXXCHHA C Pa3IndHbIMU

CKOPOCTSIMH B )KUBOM W HEKWBOW NPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKEC, TPUIHNBBI W OTJIHBBI, ABHXCHHUC IIJIAHCT ConHeyHoun CHCTCMBI,




PEaKTUBHOE BHKEHHE KUBBIX OPTaHU3MOB, PbIYard B TeJE YeJIOBEKa, BIUSHUE
aTMoc(epHOro JaBieHHUsS HAa KUBOW OpPraHu3M, IUIaBaHHE pbIO, BOCIPUSTHE

3BYKOB XMBOTHBIMHU, 3€MJICTPACCHHUC, celicMuJecKue BOJIHBI, HYHAMH, 2XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMETP, AATYHUKU ITOJIOKCHHA, PACCTOAHUA M
YCKOPCHUA, AWUHAMOMCTpP, MMOAIIHMIIHWUKH, PAKCTBI, pbIiyar, HOJIBI/DKHBIfI n

HCHO)IBI/I)KHI)II\/’I 6J'IOKI/I, HAKJIOHHAaA ITJIOCKOCTh, MPOCTHIC MCXAHHU3MbI B 6I)ITy,

L3l cooOmIaroImuecs: COCy/bl, YCTPOWCTBO BOJOIPOBOJA, THAPABIMYECKUI Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
MCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI ~ MOJIEKYJSPHO-KMHETUYECKOH  TEOpHUM  CTPOEHUS

2.1 BeniecTBa. Mojenu TBEPAOro, )KUIKOTO U Ira3000pa3HOro COCTOSIHUN BEILECTBA.
Kpucrammnueckue u aMmop(Hsble Tena

25 JlBmwkeHne dactui BemecTBa. CBA3b CKOPOCTH JBM)KEHHS YacTUI[ C

' Temneparypoil. bpoynoBckoe nBuxenue, nudpdysus

2.3 CmauyuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemioBoe pacivpeHue u cxxaTue

2.5 TennoBoe paBHOBecHE

25 Buytpennss sHeprus. PabGora u Temomepenaya Kak CIOCOObI HM3MEHEHMs

' BHYTPEHHEH SHEPIUU

2.7 Bugp! Teronepenayuu: TeIIONPOBOJHOCTb, KOHBEKIIMS, U3Ty4EHUE
HarpeBanne wu oxnaxkaenue T1en. KomuM4ecTBO  TEIIOTHL. — YIelbHAS
TEILUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHMs SHEPrMM B TEIUIOBBIX Ipoleccax. YpPaBHEHUE TEIJIOBOIO
OanaHca:

2.9

QO +0, +..=0
Hcnapenne u koHJeHcauus. V3MeHeHue BHYTpeHHEW HHepruM B Mpolecce
210 ucnapeHuss W KoHJeHcauuu. Kumenue KuakocTu. VYaenpHass —TeIUioTa
' napoo6pazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3iyxa




2.12

[InaBnenne u kpucraumsanus. V3MeHeHME BHYTPEHHEH DSHEPIUHM IIpH

IUIABJICHUHW U KpUCTaJIJIM3alliH. Y,HGJ'IBHaH TCIJIOTA IIJIaBJICHHUA:

,_0

m

2.13

BHyTpeHHss sHEprus cropaHusi TOIUIMBA. Y IefibHAs TeIJIOTa CropaHusl TOIUIMBA:

q=Q/m

2.14

[Tpuntumner padoTs! TerioBbix aBurateneit. KITJ[ remoBoro asuraTess

2.15

Ipakmuueckue pabomol

N3mepenue ynenpHOW TEIUIOEMKOCTH METAUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOThl, IOJYYEHHOTO BOJOM KOMHATHOW TeMIepaTrypbl (QUKCUPOBAHHOMN
Maccel, B KOTOPYK OIIYIIEH HAarpeTbld IWIMHAP; KOJMYECTBA TEIUIOTHI,
OTIAaHHOI'0 HAarpeTbiM LWIMHIPOM, IIOCJIE OIYCKaHHsS €ro B BOJY KOMHATHOU
TEMIIEPATyphbl; OTHOCUTEIBHOW BIIAJXHOCTU BO3JYyXa; YIEIbHOM TEIUIOTHI
mIasiaeHus Jpaa. McecinenoBaHue U3MEHEHMsI TEMIIEPAaTypbl BOXBL  IIPH
Pa3IMYHBIX YCIIOBHSX; SBJICHHUS TEIJIOOOMEHa NpU CMEIIMBAaHUHM XOJIOJHOM U

FOp&I‘-IGfI BOJBI; IpOLECCa UCTTAPCHUSA

2.16

Qu3zuyeckue A6N1eHUss 8 Npupode. TIOBEPXHOCTHOE HATSHDKEHHE U KalWJUIIpPHBIC
SIBJIIGHUSL B NPUPOJE, KPUCTAUIBI B mpupoie, usnyuenue ConHIa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHera

2.17

Texnuueckue ycmpoiicmea: KalWJULIPBL, IPUMEPBI UCIIOJIb30BaHUSA KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, AATYHUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBHI, IICUXPOMETp, MapoBasi TypOUHA, JBUTaTEIb BHYTPEHHETO

CropaHus

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3HeKTpPI3aI_[I/I$I TCII. I[Ba BHUJA SJICKTPUUYCCKUX 3apsiI0B

3.2

B3aunmoneiictBue 3apsokeHHBIX Tell. 3akoH KynoHa

3.3

3aKOH COXpaHEHUs HIEKTPUIECKOTO 3apsia

3.4

Onextpuueckoe mnone. Hampsxk€HHOCTh dsnekTpudeckoro mnoss. [lpuHumn

CYTNEPHO3UIMH FIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnextpuyeckux 3apsfoB. JlelicTBUE DJIEKTPUUECKOTO IOJIS Ha

ANEeKTpUYecKue 3apsiibl. [[pOBOJHUKHN U TUANEKTPUKH

3.6

[locTostHHBIN 3neKTpUUecKuid TOK. [lelicTBus anekTpuyeckoro Toka. Cuia Toka.




Harmpsixenue.
I =g/t,U=A/q

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ICIBHOE AIEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma juts ygactka snekrpuueckoit nernn: | = U/R
[TocnenoBarenbHOE COETMHEHHUE POBOTHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [MapannensHoe COeTMHEHHE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 P
CMmelanHble COETUHEHUS TIPOBOIHUKOB
Pabota 1 MmomHOCTh 251ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[>xoyns — JleHua:
2
3.11 O=I"-R-t
3.12 OnbiT Opcrena. MarHuTHOe moJie MPSMOrO IMPOBOJHUKA C TOKOM. JIMHHMM
MarHUTHOH MHIYKIIUU
313 MarautHoe 1OJIE IIOCTOSHHOIO MarHuTa. BzamMoaeicTBHE ITOCTOSHHBIX
MAariuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM
3.15 Omnbitel @apazes. SABneHue neKTpoMarunTHON uuaykuu. [pasuno Jlenna
Ipaxmuueckue pabomuol
HN3mepeHne  DJIEKTPUYECKOTO  CONMPOTUBJICHUS  PE3UCTOpPA;  MOITHOCTH
3JIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TPOBOJIHUKE

(pe3ucTopsbl, TaMITOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHHUKA; 3aBHCUMOCTH
CONPOTUBJIEHUS OT JJIMHBI MPOBOJHHKA, TIOMIAJAN €ro MOMEPEYHOr0 CEYEHUs U

YACIIBHOTO COITPOTUBJICHHUA.




HpOBepKa ImpaBujia IJIA 3JICKTPUUCCKOTO HAIIPAKCHHUA IMPU MOCICAOBATCIIBHOM
COCAVMHCHUN IIPOBOAHHMKOB, IIpaBuWjia IJIA CHJIBI SJICKTPUYCCKOIo TOKa IIpH

napajijieIbHOM COeAMHEHUU MTPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuyeckue s61eHUs 6 npupoode: SIEKTpUUECKHUE SBIEHUs B aTmocdepe,

3.17 ANEKTPUUICCTBO KHUBBIX OPTaHH3MOB, MAarHUTHOE T0JIe 3eMITH, Jpeiid MOIOCOB,
POJIF MAarHUTHOTO TIOJIS IS KM3HU Ha 3eMIle, TIOJIIPHOE CHSTHUE
Texnuueckue ycmpoticmeéa: HIEKTPOCKOI, aMIEpPMETp, BOJIBTMETP, pPEOcCTarT,
CUETUMK  DIIEKTPUYECKOW  DHEPIrUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE 3JIEKTPONIPUOOPHI (mpuMepsl), ANEKTPUYECKUE
NPEJOXPAHUTENH, HIIEKTPOMArHUT, OSJEKTPOJBUTATEIb MOCTOSHHOTO TOKA,
reHepaTop NOCTOSHHOI'O TOKa
3.19 OnexTpoMarHuTHbIe BOJHBI. [1IKkana 37eKTpOMAarHUTHBIX BOJIH
3.20 JlygeBas Mmojienb cBeta. [IpsMorHEHOE pacipOCTpaHEeHUE CBETa
3.21 3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cBera
324 JIunza. Xox nyueit B nuH3e. POKycHOE paccTosiHUE JUH3BL. ONTHYECKas Cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak onruueckas cuctema. OnTudecKue IpudopsI
Ipakmuyeckue pabomwl
W3mepenue ontuyeckoil cuiibl coOMparomiel JTUH3bL; (OKYCHOTO pacCTOSTHUS
coOuparorieil JIMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB IMpeAMETa U U300pakeHUs,
396 KOTJIa TIPeIMET PacIIOJIO’KEH B IBOMHOM (poKyce), moKa3aTelis IpeIoMICHHUS CTEKIA.
' HccnenoBanne CBOMCTBA  HM300pa)KEHUsS, TOJYYEHHOTO C  ITOMOIIBIO
coOuparomiei JIMH3bI;, U3MEHEHUsI (POKYCHOTO PACCTOSIHHS JABYX CIIOKEHHBIX JIMH3;
3aBHCHMOCTH yIJIa HPEJIOMIJICHHS CBETOBOTO Jy4a OT yrjla MaJCHUs Ha TPAHHULE
«BO3/yX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupooe: 3atMeHuss ConHua u JlyHsl, 1BeTa Ted,
' OmNTHYECKHUE sBJICHUs B atMocdepe (11BeT Heba, pedpakius, paayra, MUpax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, IEPUCKOI, (oToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBLIE SABJIEHUA
A1 PagnoaktuBHOCTE. Anb(a-, O6era-, ramma-u3nydeHus. Peaknuu anwga-u Oera-

pacmnania




4.2

OmnbiThl Pesepdopaa no paccesnuto anspa-yactuul. [lnanerapuas mojens aToma

4.3 CocraB aToMHOTO sizipa. M30TOIBI

4.4 [Tepuon monypacnaga aTOMHBIX SIAEP

4.5 SAnepHble peaky. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MAaCCOBOI'O YHCET
Quzuueckue s61eHUs 6 Npupode. ©CTECTBECHHBIA pPaTUOAKTHBHBIA (OH,

4.6 KOCMHUYECKUE JIy4d, PaJAMOAKTUBHOE U3JIYYCHHE NPUPOJHBIX MHUHEPAJIOB,
NeHCTBUE PAJMOAKTUBHBIX U3TyYeHHUI Ha OpraHU3M YellOBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIbHBIN 103UMETpP, Kamepa

BI/IJ'H:COHa, AACPHAA DOHEPICTHUKA




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHN

HUHTEPHET






