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MHHOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE TOJOKEHUN M TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpaMMmbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuérom (enepabHONU paboyeit mporpaMmbl BOCIIUTAHUS U
Konnenmuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJICHa HAa OCHOBE TOJOXKEHUH M TpeOOBaHMIA K pe3yjbTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl, MPEACTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (enepaibHON paboueit mporpaMMbl BOCIIUTAHUS U
KOHIICTIIINY TIPEToAaBaHus yaeOHoro npeamera «Dusukay.

CopepxaHue mnporpaMmbl 10 (U3MKe HampaBieHO Ha (HOPMHUPOBAHME
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AIMI0 W3YYCHHS
(¢u3MKN Ha NEATENbHOCTHOM OcCHOBe. B mporpamme no (pu3MKe YYUTBHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mnpeamera B peanuzauuu tpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yabTaTaM OOyUeHHs, a TAaKKe
MEXIIPEJIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHMsI.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeeieHrne yueOHOro Marepuania
1o rojaM odyueHus (1o Kjiaccam), MpeajiaraeT NPUMEPHYIO MOCIIEeI0BATEIbHOCTD
U3Y4YeHHS] T€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COJIEpKaHUS U
y4eTe BO3PaCTHBIX OCOOCHHOCTEH 00y4aromuxcsl.

[Iporpamma mo ¢usuke pa3zpadoTaHa € LEIbI0 OKAa3aHUS METOJUYECKON
MOMOIIY YYUTEIO B CO3/IJaHUU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
OPEeIMETOB, TOCKOJBbKY (PH3MYECKHEe 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SBJICHUW, W3y4yaeMbIX XHUMHEH, Ouoyiorued, actpoHomMuend © (HUINYECKOU
reorpaguedf, BHOCHT BKJAaJ B  €CTECTBEHHOHAyYHYIO KapTUHY  MHpa,
OpefocTaBisieT Haubojee sICHble O0pa3lbl NPUMEHEHUS HAaydyHOro MeToja
MO3HAHMSI, TO €CTh CII0C00a MOMyUYEHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OnHa w3 TIaBHBIX 33724 (PU3MUECKOrO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUsl COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTU U
UHTEpeca K HayKe y 00yJaronmxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE TMPEAINONAracT OBJIAJCHHE
CIICYIOMMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHATH SBJICHMUS,

e OIICHMWBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPHIPETUPOBATh JAHHBIC M HCIIOJIL30BaTb HAYYHBLIC [10Ka3aTCIbCTBa
AJIS IIOJITYYCHHA BBIBOIOB).

enn wusyueHus ¢GU3UMKKM Ha YpOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
olpenenieHbl B KOHIICTIIMM TpenoaaBaHus ydeOHoro mpenmera «®Dusmkay B
oOpa3oBaTeibHBIX opraHuzauusx Poccuiickoit ®enepauuu, peanu3yroMUX
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

Henwn n3ydenust Gpu3nuKu:

npuoOpeTeHre WHTepeca MU CTPEMJICHUS OOYYarOUIUXCS K HaydyHOMY
WU3YyUYCHUIO TIPUPOAbI, PA3BUTHE WX MHTEIUIEKTYAJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

pPa3BUTHE NPEACTABICHUNA 0 HAYYHOM METOJIE IMO3HAHUS U (POPMHUPOBAHHUE
MCCJIEIOBATEIBCKOI0 OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHHE HAYYHOIO MHPOBO33PCHMSI KaK pe3yjbTara H3y4deHUs
OCHOB CTPOCHHS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKU;
dbopMHUpOBaHUE TPENCTABICHUNA O PO (DU3WUKH ISl Pa3BUTHUS APYTHX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTUA;

pa3BUTHE  TIPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oynyuien
npo¢eCcCHOHATBLHON IEATeIbHOCTH, CBA3aHHOW ¢ (DM3UKOM, MOJATOTOBKA K
najapHeneMy 00y4eHHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHre 3HaHWM O JMCKPETHOM CTPOEHMHU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

npuoOpeTeHNe YMEHUH OIMUCHIBATh U OOBSACHATH (PU3UUECKHE SBICHHS C
UCTOJIb30BAaHUEM MOTYUCHHBIX 3HAHMUIA;

OCBOGHHE METOJOB pEUICHUs NPOCTEHIINX pacyeTHbIX 3aJady ¢
UCTIOIH30BAaHUEM buzngecKux MO/JIENEH, TBOPYECKHUX u
PaKTHKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOI0IaTh MPUPOAHBIE SBICHUS U BBIMOIHITH OMbBITHI,
nabopaTtopHbie pabOThI W AKCHEPUMEHTAJbHbIC HCCIEIOBAHUS C
UCTIOIh30BAaHUEM H3MEPUTEIHHBIX MPHUOOPOB;

OCBOEHHUE MPHUEMOB paboThl ¢ MHpOpMaIel PU3NIECKOro CoMepKaHus,
BKJIFOUYasi MH(OPMALIHIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3UKU, aHATIU3 U
KPUTHUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO CO cpepaMu poecCHOHATBHON AeSITETFHOCTH, CBI3aHHBIMU
C (u3MKOH, U COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.



OO011ee yncIo 4acoB, pEKOMEHIOBAHHBIX JIJIsl U3ydeHUs GU3UKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 "acoB (2 4aca B Hejienwo), B 8 kiiacce — 68
gacoB (2 uaca B Hemento), B 9 kmacce — 102 uwaca (3 waca B HeAEN).

[Ipennaraemeiii B mporpamMmMe mo ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHIATEeIbHBIM, YUYHUTENh JIeJIaeT BHIOOP MPHU MPOBEICHUU
7a00paTOpHBIX PabOT W OIBITOB C YYETOM HWHAMBUIYAJIBHBIX OCOOCHHOCTEH
o0yJaronuxcs, CIMCKa SKCIEPUMEHTAIBHBIX 3aJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOT'0 TOCYJapCTBEHHOTO 9K3aMEHa 10 (U3HKE.



COILEPKAHUE OBYYEHUA

7 KIIACC
Du3uKa U e€ poJib B IO3HAHUM OKPYKAOLIEro Mupa.

®usuka — Hayka O mnpupoze. SBneHus npuponpl. Ousznueckue SBICHUS:
MEXaHUYECKUE, TEILIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Oduznyeckre BeNMUMHBL. M3MmepeHue Qu3anyeckux BenuyuH. Puznyeckue
npubopsl. [Torpemnocts u3mMepennit MexayHapoHasi cucTeMa euHuIl.

Kakx ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKW H3Y4YaloT TPUPOIY.
EcTtecTBeHHOHAy4YHBI METOJ] TMO3HAHWA: HAOINIOJIEHWE, TMOCTAHOBKA HAYYHOT'O
BONPOCA, BBIJIB)KEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE THIOTE3, O0BICHEHHE
HabmonaeMoro apienus. Onucanue GU3NUecKuX SBJICHUM C MTOMOIIBIO MOJIeTeH

Hemoncmpayuu.

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

2. ®usnueckue MpuOOPHI U MPOLEAypa NPSIMbIX WU3MEPEHUN aHAJIOTOBBIM 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 TEIL.

5. W3mepenue temiieparypbl NpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpA H
JlaT4YNKaA TEMIIEPATYPHI.

6. IIpoBenenue nccienoBaHus IO NPOBEPKE THIIOTE3BI: JAJBHOCTH IOJIETA
HIapyKa, MyIEHHOIO0 TOPU30HTAIILHO, TeM OoJibllle, YeM OoJibllle BhICOTA
yCKa.

IlepBoHayaIbLHBIE CBEICHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasMepbl. OMbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBxenne dactul BemlectBa. CBS3b CKOPOCTH JBWKEHUS YaCTHUI[ C
Temreparypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzammonencTBre yacTuil
BEIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUIKOCTEW U TBEPIBIX
(KpUCTAIUTMYECKUX) Tell. B3auMocCBs3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHreM. Oco0eHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBHIKECHHUS.

2. Habmonenue nuddyszun.



3. HaOmionenue — siBaeHudl,  OOBSACHAIOIIMUXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnpIThI O HAOTIOAEHHIO TETIJIOBOI'O PACIIMPEHUSI Fa30B.

3. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUS.

JABUKeHMEe U B3aMMOJeiiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPH HEPAaBHOMEPHOM JABWKEHHUH. Pacuer mytu u
BPEMEHU JIBUKECHUS.
SlBrnieHne wHepuuU. 3aKOH HMHEpUUH. B3auMojencTBHE Ten Kak MpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Teda.
[ImoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTA C KOJWYECTBOM MOJIEKYJ B E€IUHUIIE
o0beMa BEIECTBA.
Cwia Kak xapakTepuCTHKa B3auMoAeHCTBHs Tesl. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHHS W CHUJIA
TsokecTd. Cria TSHKECTH Ha Apyrux maHerax. Bec Temna. HeBecomocts. Crioxxenune
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHoxencTByromas cuin. Cuna TpeHUs.
TpeHue CKOIbKEHHs U TPEHUE TOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHMUECKOro ABM)KEHHUS Tela.
2. H3mepeHne CKOPOCTH NPAMOIMHENHOTO JBHKECHMUS.
3. HaGnronenue siBiIeHUs HHEPLIUH.
4. HabmroneHue u3aMeHeHUs! CKOPOCTHU MPHU B3aUMOJECHCTBUU TEN.
5. CpaBHEHHE MacC 0 B3aUMOJEUCTBUIO TEN.
6. Cio)KeHue CWII, HallpaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBIKEHMS (LIapHKa B KUIAKOCTH,
MO/JIEIH IIEKTPUYECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpezeneHne CpelHE CKOPOCTH CKOJNBXEHHsS OpycKa WM IIapuKa o
HAKJIOHHOW IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTskeHUs (JIepopMaiiin)
IPYXUHBI OT TPUII0KEHHOW CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COIPUKACAIOIIMNXCS IIOBEPXHOCTEH.

JaBjieHne TBEPABIX TeJl, *KUAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHbIIECHUS M YBEJIUYECHUS JaBiieHusd. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT oObema, Temmeparypbl. l[lepemada maBieHus
TBEPJbIMU TEJIaMH, KUAKOCTAMH W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napasiokc. Coobaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emin. OmnbiT Toppuuennu. M3mepenne atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro aBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOc(EepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuaromas
(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 BBITAJKUBAIONIEH CHUJIIBI OT 00BEMa MOTPY>KEHHON YacTu

TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CHUJIBI BECY BHITECHEHHOM YKUJIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: IUIAaBAHWE WU MOTPYKEHHE TEl B 3aBUCUMOCTH
OT COOTHOIIIEHUS IJIOTHOCTEHN TeNa U )KUIKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B

A T o
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JKMJIKOCTh YaCTH TEa.

2. OmpeneneHue  BBITAJIKMBAIONICH  CHJIbI, JEHCTBYIOIIEM Ha  Telo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B ’KMIKOCTH, OT MaccChl Teja.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
JNEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT OOBEMA NOrpyKEHHOW B
J)KMJIKOCTh YaCTH T€Ja U OT INIOTHOCTH KUJIKOCTH.

5. KoHcrpyupoBanue apeomerpa WM  KOHCTPYMPOBAHUE  JIOAKH H
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

PaGora 1 MOIITHOCTH. JHEPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeie MexaHWU3MBI: pbIuar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBmiio

paBHOBecus pbluara. [IlpumMeHeHue TmpaBWiIa pPaBHOBECUS phluara K OJIOKY.



«3osioToe mpaBuwio» MexaHukH. KoadduimeHt mnone3Horo aelcTBus (nanee —
KII) npocThix MmexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas dsHeprus. KuHermyeckas U IIOTEHIMAJIbHAS DHEPIHUs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue paOOThl CHIBI TPEHHUS MPU PAaBHOMEPHOM ABWIKEHUM Tella

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 MOJEKYJISIPHO-KMHETUYECKOW TEOpPUU CTPOEHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmmueckue u amopdunie Tema. OObSICHEHHE CBOWCTB 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
gactur. BuyTtpenuss osueprus. CrnocoObl W3MEHEHUS BHYTPEHHEH JHEPTUU:
TeIIonepenayda u COBEpLICHUE paboTHI. Buasr TEIUIoNEepeaaym:
TEIUIONPOBOIHOCTD, KOHBEKIIUsI, U3JIyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTALUIMYECKUX BELIECTB. YJ€IbHAs TEIUIOTA ILJIABJICHUSA.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(HEpPHOro
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpununer pabotel TeroBbix aurareneit KIIJ[ temmoBoro nBurarerns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.



e wN

L K N o

10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenne siBieHnii cMauMBaHKs U KaWLUISIPHBIX 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 coBepiieHuu paboThl BHEIIHUMU CHUJIAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMNBITHI IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSIKEHUS.
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 JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpeBaHUS W OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

UccnenoBanne sBIEHHUS TEIIOOOMEHAa MPU CMEIIMBAHUU XOJIOAHOW U
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Omnpenenenrne OTHOCUTENBLHON BIQXXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

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

3apsOKEHHBIX TEJT OT BETUYMHBI 3apsIIOB U PACCTOSIHUSI MEXKTY TEJIaMHU).
Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpudeckoro mnois. [lpuxuun
CYNEPHO3ULIUU IIEKTPUUECKUX TTOJICH (Ha KaYeCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JUPJEKTPUKU. 3aKOH  COXpPaHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DINEKTPUUYECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ConpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJIIEHUE BEIIECTBA. 3aKOH Oma
o yyactka nenu.  [lociemoBarenbHOE W MapajlielIbHOE — COCIUHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyms—Jlenna.
DJIEKTPUUECKUE LIETTH U MTOTPEOUTENH IIEKTPpUUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE ~ MarHuThl.  B3auMopaeilcTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHoe 1osie 3eMJId U €ro 3Ha4eHUe IJId )KU3HU Ha 3emiie.
OmeiT  Opcrena. MarautHoe moje  JJIEKTpudeckoro Toka. [Ipumenenune
AJIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTpOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWe 3IEKTpOABUraTenci B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apanes. SABneHue 3mekTpoMaraHuTHOM MHAYKUUU. [IpaBuiio Jlenna.
DIIEKTPOreHepaTop. CrniocoOsI MOJTyYEHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBISIEMbIX UCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE IEKTPOCKOMA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIecTBUA SJIEKTPUUECKOrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTar u Mara3uH COpOTUBIICHUM.
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. BzaumoencTBre MOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.

[ S
o n



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX MOJI€H MOCTOSTHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHWTHOT O TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HAIPaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie padbomost u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONEHUIO DJICKTPU3AIMU  TeJl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre AeHCTBUS DJIEKTPUUYECKOTO TMOJISI HA TPOBOJHUKU U
JTUAIEKTPUKH.

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

N3MepeHue u peryinpoBaHUe HATIPSAKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIbI TOKA, WAYIIErO 4Ye€pe3 Pe3nucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAMPSHKEHUM TMPH TOCIEI0BATEIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mjig CWiIbl TOKa IMPU MHapaJLIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
Ompenenenrue MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIEMOW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKa, MAYIIETO Yepe3 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 neicTBUS 3JIEKTPUUECKOI0 TOKA HA MArHUTHYIO CTPETIKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
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 IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHWE W3MEHEHUW 3HAYEHHS W HANPABJICHHUS HHAYKIIMOHHOTO
TOKaA.

9 KIIACC

MexaHuuyeckue siBJICHMS.

Mexanuueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHOMeEpHOE npsiMonMHENHOE NBHKEeHUE. CpellHAsl 1 MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOE TmpsiMonuHEHHOE nBrkeHHe. (CBoOOIHOE
najgenue. OnbiTel ['anumnes.

PaBHomMepHOe nBmKEeHHE 1O OKpy)HOCTH. [lepuon u vactora oOpareHus.
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, APYTHE€ BUIbI TPEHUS.

Cuna TSHKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpPEHHE CBOOOJHOTO
najgeHus. JBuwxenue muaner Bokpyr ComHima. IlepBas kocMuyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOYKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TeNA ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

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

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHIManbHas SHEprus Teja, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPrUU. 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» npu €€ pPaBHOMEPHOM M  YCKOPEHHOM JIBH)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

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

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

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 YHEPTUU MPU IBMKEHUU TEJa MO IEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBaHue TpakTa Mg pa3roHa W JajJbHEUILEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WIW JABMKEHUS
HIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBYKEHUU 0€3 HaYaJIbHOWU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJIbKECHHUS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKEHUU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HEMOJIBIIKHOTO U MOJABUKHOT'O OJIOKOB.
11. M3yueHue 3aK0Ha COXpaHEHUs SHEPTUMU.
MexaHuveckue KoJ1e0aHUA U BOJHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUINTYy1a. MareMaTu4eCKUil U NPYKUHHbIM MasTHUKU. [IpeBpaiienue
SHEPTUU TIPH KOJIEOATEITHHOM JIBIKCHUU.

3aryxawmue  kojneOaHus.  BbeiHyXaeHHbIe — KojeOaHusa.  Pe3onaHc.
Mexanuueckue BoJiHBL. (CBoiiCTBa MeXaHWMYeCKUX BOdH. [IpomonbHble U
IIOIIEpEYHbIC BOJIHBL. JlIMHA BONHBI M CKOPOCTH €€ PaCHpOCTPaHECHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEJI€, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka M BbicoTa ToHa. OTpaxenue 3Byka. MHpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHMM MaTeMaTH4eCKOTo
MasITHUKA.

2. Ompezenenue 4acTOTHI U NIepUoa KoJieOaHUN MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TIEpHO/a KOJIEOAHUN MOJBEIMICHHOTO K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIepHoIa KojiebaHUN MPYKUHHOTO 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.  DJeKTpoMarHutHble  BoiHbL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBA3HU.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOJHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOHMIBHOTO

TenedoHa.
CaeToBbI€ SIBJICHHS.

JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE
pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lICMnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONAa M Tejeckomna. [J1a3 Kak onTuyeckas cucteMa. bim3opykocTh u
JaJIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HploToHa. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHM B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBHCUMOCTH YIUVIA OTPAKEHHUSI CBETOBOIO Jyda OT yria
NaJCHUS.

2. M3yuenue xapaKTepuCTUK H300paKE€HUs IIPEIMETa B INIOCKOM 3epKalie.
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3. I/ICCJ'ICI[OBaHI/Ie 3daBUCUMOCTHU yTJia MPCIOMJICHUA CBCTOBOI'O Jiyda OT yIJia
MMaacHUs Ha rpaHUIEC «BO3AYX—CTCKIIO».



4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO IBETA MPEAMETOB MPHU UX HAOIIOACHUM 4Yepes3
I[BETOBBIC (PUIIHTPHI.

KBanToBbBIC AIBJICHHUS.

OmneiTel Pe3zeppopna v mimanerapHas mozgenb atoma. Mogens atoma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- u ramma-usnydeHus. CTpoeHUue aTOMHOIO
aapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DOHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W 3Heprud. Peakuuu 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 BubcoHa.

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: M3MEPEHHME DHEPIMHM YaCTHULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENHHO-0000IIAIOINK MOYJIb MIPEIHA3HAYEH IJI1 CUCTEMATHU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MTPU U3YYEHUU BCErO Kypca (PU3UKH, a TAKXKe ISl MOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO (u3uke g 00ydJaroIuxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METaNpeJMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  00ydeHus, (popMupyercs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

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

HAa OCHOBE TIOJYYCHHBIX 3HAHHWI pacro3HaBaTh M HAyYHO OOBICHSITH
bu3nYecKue SIBJIEHUS B OKPY>KaIOIIEH MTPUPOJI€ U MOBCETHEBHOMN KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METOJIbl UCCIIEA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAYYHBIE OCHOBBI HamOOJEe BAKHBIX JOCTHXKCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUUYECKOTO MCIIOIb30BAHUSl PA3JIUYHBIX UCTOYHUKOB
SHEPIMM HAa OCHOBE 3aKOHA IMPEBPAILICHUS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPTHH.

Kaxngas wu3 TeM [aHHOrO MOOyJs BKIKOYAET JKCHEPUMEHTAJIbHOE
uccieioBaHne 0000IaIero xapakrepa. Moayib 3aBeplIaeTcsl MPOBEACHUEM
JTUArHOCTUYECKON M OLIEHOYHOU paboThl 32 KypC OCHOBHOT'O 001Iero 00pa3oBaHusl.



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

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTM)KEHUE JIMYHOCTHBIX, 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) IaTPUOTHYECKOT0 BOCIIUTAHMS

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

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTHIO B OOCYX/JI€HUU OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHHUEM JTOCTHKCHHI
bu3uKy;

- OCO3HAHWE BAXHOCTH MOPAJIbHO-3TUYECKUX NPUHLUIOB B JIEITEILHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUSATHE ICTETHUECKHX Ka4eCTB (PU3NYECKON HAyKh: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HAHHWE IEHHOCTH (U3MYECKOM HAyKHW KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE Hay4yHOH J10003HATEIBLHOCTH, HMHTEpEca K HCCIEI0BATEIbCKOMN
JIEATENBHOCTH;

S5) ¢opmupoBaHusT  KYJAbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHHME IIEHHOCTH Oe€30macHoro ooOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TPaBHI OE30MacHOr0 TIOBEACHUS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIUIOBBIM OOOpYy/IOBaHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- c(opMHUpPOBAaHHOCTh HaBBbIKA peQUICKCUM, TPU3HAHUE CBOCTO MpaBa Ha
OITUOKY M TAKOTO )K€ MpaBa y APYroro 4eIoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTMBHOE y4yacTHE B pEIIEHUM NPAKTUUECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alii, TOpojAa, Kpas) TEXHOJIOTHYECKON W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIE U (PUINIECKHUX
3HaHUM;

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

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUA:

e - OpHUEHTalUs Ha NMpPUMEHEHHE (U3MUYECKUX 3HAHWM IS PELICHHs 3ajlady 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) aganTanum K HU3MEHSIIOUMIUMCS YCJOBUSIM COLUMAJILHOW W NMPHUPOIHOM

cpeabl:

e - TMOTPEOHOCTh BO B3aUMOJICHCTBUHM IIPH BBITOJIHCHUH HWCCIACAOBAHUA U
MPOEKTOB (M3MYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYrux;

e - TIOBBIIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH 4Yepe3 TMPAKTUYECKYIO
JIeATCIbHOCTE;

e - MOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Kciie POPMYIUPOBATH
U7ieH, TIOHSATHSA, TUTIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSX;

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

e - IUIAHUPOBAHHME CBOETO pA3BUTUS B NPUOOPETEHHWU HOBBIX (PUIUUYECKHUX
3HAHWM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U MPUPOIbI, 00IIeCTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OIICHKA CBOUX JECUCTBUM C YYETOM BIUSHHS HAa OKPYKAIOLIYIO Cpexdy,
BO3MOYKHBIX TJIOOABHBIX MTOCIEICTBHIA.

METAIIPEIJMETHBIE PE3YJIBTATBI

B pesynapraTte ocBoeHms mporpaMmbl 1m0 (M3MKE HA YPOBHE OCHOBHOTO
o01ero oopazoBanus y odydaromierocsi Oyayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIC JCHCTBUS,
KOMMYHHUKATHBHBIC  YHHBEpCaJbHbIC  Y4YCOHBIC  JICWCTBHUSA, PETYJISATHBHBIC
YHUBEPCAIbHBIC YU€OHBIC IEWCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1elicTBUSA

ba3oBble JjornuecKkue 1eCTBUSA:
e BBISBIATH M XapaKTEpU30BaTh CYIICCTBEHHbIC MPU3HAKH OOBEKTOB
(stBNIEHUN);



yCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS IS
00O0OIIICHUS U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTpUBaEMBbIX (pakTax,
JAHHBIX ¥ HAOJFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SBIICHUSM;
BBISIBIISATh TIPUYMHHO-CJICJICTBCHHBIC CBS3M TMPU HM3YYCHUH (DU3UICCKUX
SBJIICHUM U TPOIIECCOB, JIeNaTh BBIBOJBI C UCIIOIB30BAHUEM JIETYKTUBHBIX
Y UHIYKTUBHBIX YMO3AKIIOUCHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3AX
(U3UYECKHUX BEJIUYMH;

CaMOCTOSITEJIbHO BBIOMpPATh CHoco0 pemieHus y4eOHOM (u3nyeckon
3a/lauyu (CpaBHEHHE HECKOJIbKMX BapUAHTOB peElIeHHs, BbIOOp Hambosee
HOJIXOSIIEro ¢ YUETOM CaMOCTOSTEIBHO BBIJIETICHHBIX KPUTEPHEB).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
MPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil DKCMEPUMEHT, HEOONbIIOe WCCIeNOBaHUE (PU3UIECKOTO
SIBJICHUS;

OLICHMBaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOIO HAOIIOAEHUS, OIbITa, UCCIIEIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (U3HUECKUX
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 WH(pOpPMAIUM WM JTaHHBIX C y4ETOM MPEMIOKEHHOU Y4eOHOU
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh M MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB U (DOPM IIPE/ICTABICHHUS,

CaMOCTOSITEJILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIlaeMbie 3aqadll  HECIOKHBIMHU
cXeMaMHu, TharpaMMaMu, HHOU TpaduKoil 1 UX KOMOWHAITUSMHU.

KoMMyHUKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

B XO7e OOCYXAeHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB JTaOOpPaTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaEMON TEMBI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBbIC HAa pEIICHHWE 3a/Jaddl M IOJAJCp KaHHe
0J1aroXKeIaTeIbHOCTH OOIIEHNS

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



BBIPAXKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOIMYHO TPEJCTABNIATh PE3YNbTAThI BHIIOTHEHHOTO (PU3MUECKOTO OIBITA
(3KCIIepUMEHTa, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HCIOJB30BaTh  IMpPEUMyIlecTBA  KOMaHAHOM U
WHAUBUAYAbHOM pabOThl MpU PEUIEHUU KOHKPETHOW (U3UUECKOU
POOJIEMBI;

NPUHUMATh L€ COBMECTHOW JAESTENIbHOCTH, OPraHU30BBIBAThH JEHCTBUS
no e€ JOCTIKEHHUIO: PpACHpEAeNsaTh pOiH, 0O0CYX)AaTh IPOLECCHl 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 CBOET0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATEIbHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/IEUCTBHUS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:

BBIABIIATH HpO6J’IeMLI B ) XU3HCHHBIX H y‘Ie6HHX cuTyanusix, Tpe6yfoumx
JUIsL perieHus: GU3NYeCKUX 3HAHUM;

OPHUCHTHUPOBATHCA B Pa3JINYHbIX moaxoaax IMPUHATHUA peIHeHI/Iﬁ
(MHAMBUyaIbHOE, TPUHATHE PEIICHUS B TPYyIIe, NPUHATHE pEIIeHUN
TPYIIION);

CaMOCTOATCIIbHO COCTABJIATH aJITOPHUTM PCIHICHUA (1)1/131/1‘1601(0171 3a1a4u UJiIn
IJ1IaHa HUCCICAOBAHHUA C y‘IéTOM HMCIOIIMUXCA PCCYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apr'yMEHTUPOBATh MPEIJIAracMble BAPUAHTHI PELICHUM;
JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallUM W TIpeyiaraTh IiaH €€ U3MECHCHUS,
OOBSCHATh TPUYMHBI  JOCTMDKCHHUS  (HEHOCTHDIKEHHUS)  PE3yJIbTaTOB
NEATeNIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JACATEIBHOCTh (B TOM YHCJE B XOJ BBITOJHECHUS
(U3UYECKOTO  HCCIECMOBaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENICTB, M3MCHHBIIUXCS CHUTYyallii, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIVX TPYAHOCTEW;

OLICHWBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JPYroro uyejoBeKa B XOJE CIopa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATH CBOE MPABO HA OMMOKY MPHU perieHNU (HU3NISCKUX 3a/1a4 WU
B YTBEPKJACHHUIX HA HAYYHBIEC TEMbI M TAKOE K€ IIPaBO JIPYToro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHIiy o0yuenust B 7 kjacce mpeMeTHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONB30BaTh  TOHATHA: (PU3MYECKHUE U  XHMHUYECKUE  SBJICHUS,
HAOJIIOICHHUE, DKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHHIIBI (HU3UUIECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYeCKOoe [BIKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENWHOE), TPACKTOpHUs, PaBHOJCUCTBYIOIIAS
cwia,  gedopmamus  (ympyras, TUTACTHYECKAsT ), HEBECOMOCTb,
COOOIIAIOINECS COCYIBL;

paznuuath sBieHus (auddysus, TEIOBOE NBUKEHHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEpPaBHOMEPHOE  JBW)XXEHHE, HWHEpIus,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPJBIX TEN C 3aKPEIUIEHHON OChIO
BpallleHUs, Tepenada JaBjiCHUsT TBEPABIMU TEJIAMU, XUIKOCTSIMU U
razamy, arMochepHoe JaBJieHWE, IUIaBaHWE TeJ, MpeBpalleHus
MEXaHUYECKOW IHEPruu) MO OMUCAHUIO MX XapaKTEPHBIX CBOKMCTB W Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIONINX JTAHHOE (PU3UUECKOE SBIICHUE;
pacrio3HaBaTh MPOSIBIICHHE W3YYCHHBIX (U3WYECKUX  SIBICHUU B
OKpY’)KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
NPUMEPHI JBWKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOW W HEXHBOMU
NpUpoJie, ACUCTBUE CWIbl TPEHUST B MPUPOJE U TEXHUKE, BIIMSIHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpPraHU3M, IJIaBaHHUE PbIO, pblYaru B
TeJe YeoBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKHU) (PU3NUYECKUX SIBJICHUIA;
OIMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
dbuzuyeckre BeNUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJa YNPYTrOCTH, CUJa TSKECTH, BEC
Tella, Cujaa TpEeHus, JAaBlieHWe (TBEPAOro Teila, >KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAS CUJIa, MEXaHWueckas paboTa, MOUIHOCTh, IUJIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TOJIE3HOr0 JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIMAJIbHASI SHEPrus), MpU OMHCAHUM MPABUIBHO
TpakToBaTh  (U3MUECKHH  CMBICH  HUCHOJNB3yEeMBIX  BEIWYWH, UX
00O3Ha4YeHUsI W EIUHUIBI (U3NUECKUX BEITUYWH, HAXOIWUTHh (POPMYIIHI,
CBSI3bIBAIONINE JJAHHYIO (DU3WUYECKYIO BEIMYMHY C JIPYTUMH BEJIMUYUHAMH,
CTPOUTH TpapvKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS W TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXKEHHUs CUl (BAOJb OJHOM mpsimMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MPaBWIO paBHOBecHs pbryara (OJoka),



«30JI0TO€ TPABWJIO» MEXAHMKH, 3aKOH COXPAaHEHHUS MEXaHU4EeCKOU
OHEPruu, MpU ITOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa W
3alUCBHIBATh €r0 MATEMATHUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SABJICHHUS, IPOLECCHI U CBOKMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MNPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpPOM Ha 1—2 M3Y4EHHBIX CBOWCTBA (PU3UUECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THele 3anayd B 1—2 JEHCTBUSA, MCMONb3YS 3aKOHBI U
dbopmMyIbl, CBsA3BIBaIONINE (PU3MUYECKUE BEIWMYHMHBI: HAa OCHOBE aHAN3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3NUECKUE
BEJIMYMHBI B (POPMYJIBI M MPOBOAUTH PACU€Thl, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUIeHUs 3a/a4, OLIEHUBATh PEATMCTUYHOCTh
MOJTY4eHHOU (PU3UYECKOM BEIMYUHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pPEIIUTh MPH MOMOIIU
(U3HYECKUX METOA0B, B OMMCAHUM UCCIIEI0BAHUS BBIEIAThH IPOBEPIEMOE
npeanonoxenue  (TUoTesy),  pazidyaTh W MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 11O €T0 PE3yJIbTaTaM;

NPOBOJUTH OMBITHI 1O HAOMIOAECHUIO (PU3NYECKUX SBJICHUUA WIH
buznueckKux CBOICTB TeN: dbopmynupoBaTh IpOBEpsEMbIC
IPEINON0KEHUs, COOUPATh YCTAHOBKY U3 MPEIOAKEHHOT0 000pyA0BaHMUS,
3aMUCHIBATh X0/ OMbITa U ((OPMYJIHPOBATH BHIBOHI,

BBINIOJIHATD MpSMble W3MEPEHMsI PACCTOSHUSA, BPEMEHM, Macchl Teda,
o0béMa, CHJIBl M TEMIEpaTypbl C MCIOJIb30BAHMEM aHAJIOTOBBIX U
u(pOBBIX TPUOOPOB, 3aAMUCHIBATH IOKa3aHUS NTPHOOPOB ¢ YUIETOM
3aJJaHHOW aOCONIOTHON MOTPEITHOCTH U3MEPEHHIA;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOU BETUYUHBI OT
JIPYrol € HCIOJNb30BAHUEM TMPSAMBIX HW3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JIBHXKYLIEroCs Tejla OT BPEMEHU [BHKEHHUS TeENa, CHIIbI
TPEHUS CKOJIbXEHUS OT Beca Tella, KauecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAJAN CONPUKOCHOBEHHUSI TEJI, CUIIBI
YOPYrOoCTA OT Y/UIMHEHHS MPY>KUHBI, BHITAJKUBAIONIEH CHUIIBI OT 00BhEMaA
NOrpY>KEHHOM YaCTH Teja U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOIPYKEHO TENO, YCIOBUN
TUTaBaHUsl TEJ, YCIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOrO0 HCCIENOBaHUS, COOUpAaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUS, CIeNys NPEII0KEHHOMY IUIaHy, (UKCUPOBATH
pe3ynbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUMX BEIUYMH B BUJE



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

IPOBOJNUTh KOCBEHHbIE H3MEPEHMs] (PU3MUECKHX BEIWYUH (IUIOTHOCTH
BEUIECTBA KUAKOCTH M TBEPAOrO Tela, CHJIa TPEHUS CKOJIbXEHMUS,
JaBJIEHUE  BO3/yXa, BbITAJIKMBAIOIIAs  Cuja, JEHCTBYIOLAs  Ha
HOrpyXEHHOE B KHUJIKOCTh Te€J0, KO3((UUMEHT IMOJIE3HOro JEHCTBUS
OPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKEHHON HWHCTPYKIUH: TpU
BBINIOJIHEHUN HW3MEPEHHI COOMpAaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY M
BBIUMCIISITh 3HAYCHNE NICKOMOW BEITUYMHBI,

COOMIOZIaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIUIBI ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIUECS COCYAbl, OapoMmerp,
phluar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapaKTepu30BaTh MPUHIMMBI JACWCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMNOpPOM Ha HMX OmnucaHud (B TOM YHUCJE:
NOJIIIUITHAKKY, YCTPONUCTBO BOJOMNPOBOJA, TUAPABIMYECKHA TMpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBON HACOC, apEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX ABJICHUA M HEOOXOAUMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJIUTHL  NpuUMepbl  (HAXoauTh  WMHOOpPMAIMI0O O  MpUMEpax)
NPAaKTHYECKOTO HCIOJIb30BaHUS (DU3MUECKUX 3HAHWNW B IOBCEIHEBHOU
XKU3HU JUJIs oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMSI 3J0POBbS M COOJIOACHUS
HOPM 3KOJOTMYECKOT0 MOBEACHUS B OKPY>KaIOILEeH cpejie;

OCYILIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHere B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HUMEIOIINXCS
3HaHUH © TYyTEM CpaBHEHUS pa3IWYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaINIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

MCIOJIb30BaTh MPHU BBITOJHEHUH YyYEOHBIX 3aJaHH HAyYHO-TOMYJISIPHYIO
IUTEpaTypy  (PU3UYECKOro COJEp)KaHUs, CHOPABOYHBIE MaTEpHAIbI,
pecypchl cetu MuTepHer, BianeTs npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAIMK (PU3UUYECKOTO COAEPKaHUS, B TOM
yuciae MyOJaMYHO JenaTh KpaTKHe COOOUIEHHSI O pe3yibTaTrax IMPOEKTOB
WIH Y4eOHBIX HCCIENOBAaHUM, NPU H3TOM TPAMOTHO HCIOJIB30BAThH



W3YYCHHBI TIOHSATUMHBIM ammapar Kypca (U3UMKH, COMPOBOXKAAThH
BBICTYIUICHUE [TPE3EHTALMEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAHHUMN paCHpenesTh
O0SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CIEAUTh 3a BBINOJHEHWEM IUIAHA JCHUCTBUM, AaJE€KBAaTHO OLCHUBATh
COOCTBEHHBIM  BKJAJ B  JEATEIBHOCTh  TPYIIIbI,  BBICTPaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJCHUCTBUE, YUUTHIBASI MHEHHUE OKPYKAOIIUX.

K xoniy oOyuenus B 8 ki1acce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE€ COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
aMmop(HbIE TeNa, HACBHIIICHHBI W HEHACBIIMICHHBIM Tap, BJIAXKHOCTh
BO3/lyXa, TEMIEpATypa, BHYTPEHHSS OJHEPrus, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN JJIEKTPUUECKUI 3apsl, IIEKTPUUYECKOE 0N, TPOBOJIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN SJIEKTPUUECKUNA TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, Tervlonepenaya,
TEIJIOBOE PABHOBECHE, CMAYMBAHUE, KAaWUISPHBIEC SBICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpUCTaUIM3anus (OTBEpJEBAHUE), KUIICHUE,
Teronepeaaya (TerIoNpPOBOAHOCTS, KOHBEKIIHUS, U3IIy4EHUE),
AJIEKTPHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsA/IOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOIO TOJS1 HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIUS)
M0 ONUCAHUID MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOUTUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (PU3MYECKUX  SBICHUH B
OKpYXalolleM MHpe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIpHBbIE SIBIICHHS B MPHUPOJE,
KpUCTAJIbI B mpupone, uziaydeHue CoiiHIa, 3amMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, DJIEKTPUUYECKHE
SBJICHUA B aTMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpedd Moa0COB, POJIb MATHUTHOTO TOJS MJis KU3HU Ha
3emiie, MOISIPHOE CUSTHUE, IPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATHh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (DUIUUECKUX
SIBIICHUI;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBJICHUSI, UCTIOIb3Ys
busnueckue BEIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI YJHEPTHUsi, KOJIUYECTBO
TEIJIOThI, yJEeJIbHasl TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTa
TUTABJICHHS, yJeldbHAs TEIJIoTa NapooOpa3oBaHMs, yaedbHAas TEIUIoTa
CropaHusi TOIUIMBA, KOA()PUIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM



MAaIllMHbI, OTHOCUTEIbHAS BIIAXXHOCThb BO3[yXa, JJIEKTPUUYECKHUU 3apsl,
CWJIa TOKa, JJIEKTPUYECKOE HAIIPSIKEHUE, COIPOTHBIICHHE ITPOBOJHUKA,
yIEIbHOE  CONpOTHUBJIEHHME  BellecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), MpPH ONHCAHUM NPABMIBHO  TPAKTOBATh
(Gu3MUECKUIl CMBICII MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS U E€AUHUIIbI
¢u3nyecKkux BEJIWYUH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
¢u3nYecKyl0 BEIMYHMHY C JPYrUMH BEIMYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHSI MOJIEKYJIIPHO-KHHETHYECKOM TEOPUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULUU NOJIeH (Ha 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 (PU3UYECKHE MPOLECCHl M CBOMCTBA TE€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyaluil NPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1—2 Jorndeckux
iaroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3HUECKUX SIBICHUM,
(u3HUYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMH;

pemarb pacy€THbE 3aJadyd B 2-3 JIEHCTBHs, HCIOJIB3YysS 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHalIu3a
YCIOBHUS 3aJlauyd 3allMChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl  pelleHus 3a7aud, BbIOMpaThb 3aKOHBI W  (HOPMYIIBI,
HeoOXoAuMble il €€ pelleHus, NPOBOAUTH PACUETHI U CPABHUBATH
NOJyYE€HHOE 3HaYeHUE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JJAHHBIMU;
pacno3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXKHO PEMUTh NpH MNOMOLIU
(bu3MUEeCKMX METOAOB, MCIOJb3Ysl OMMCAHME MCCIEAOBaHUS, BBIIACIATH
IIPOBEPAEMOE IIPEAINONIOKEHNE, OLICHUBAaTh INPABWIBHOCTH IOPSAKA
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 IPOLECCa OCThIBAHUS U
HarpeBaHusl MpPU H3IYUYCHHH OT I1BETa H3JIyYarolled (Morjaomaroniei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHSI BOJbI OT TEMIEPATYPbl KUAKOCTH H
wion@aau €€ IOBEPXHOCTH, JJIEKTpHU3alus Tel U B3aUMOJEHUCTBHUE
IEKTPUYECKUX  3aps/ioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BHU3yaJu3allMsl MarHUTHBIX TIOJ€d TIIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MAarHuTHOI'O TMOJII HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJEKTPOMArHUTA,



CBOMCTBA dJEKTPOJBHUrareisi TIOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
MpPOBEpsAEMbIE MPEANON0KEHHSI, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000py0BaHMs, OMUCHIBATH X0/ OMBITA U (DOPMYITUPOBATH BHIBOIBI;
BBITIOJIHATh ~ MPSIMBbIE  U3MEPEHUS  TEMIEpaTypbl,  OTHOCUTEIbHOMU
BJIQXHOCTU BO3/lyXa, CHJIbl TOKa, HANpPSDKEHHs] C HCIOJIb30BAHUEM
aHAJIOTOBBIX TMPHUOOPOB M JATYMKOB (DM3MUECKUX BEIUYWH, CPABHUBATH
pe3yJIbTaThl U3MEPEHM C YUETOM 3aJJaHHOM aOCOIFOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMYUHBI OT
JIpYyrol C  HUCHOJb30BaHUEM TMPSAMBIX  M3MEpPEHUM  (3aBUCUMOCTD
CONPOTUBIICHUSI TMPOBOJAHUKA OT €ro JUIMHBIL, IUIONIAAX IONEPEYHOro
CEUEHUS U yJIeJIbHOTO COMPOTUBJICHHUS BEILIECTBA MPOBOJHUKA, CUIIBI TOKA,
UIYIIETO Yepe3 TMPOBOJAHUK, OT HANpsSOKEHUs] Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbHOTO M  MapaJyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): TUIAHUPOBATH HCCIEAOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHHUsS, CIeNys NPEII0KCHHOMY IUIaHy, (UKCHUPOBATH
pe3ysibTaThl MOJYYEHHOM 3aBUCHUMOCTM B BHUAE TaOnUI U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIEI0BAHMS;

MPOBOJUTh KOCBEHHbIE HU3MEpeHUs (u3ndecKkux BeIUMuuH (yaelbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOILIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJENysl MPEII0KEHHON MHCTPYKLIUU, U
BBIYHCIIATH 3HAUCHHUE BEJIMYNHBI,

coOMI0aTh MpaBuila TEXHUKU 0€30MaCHOCTH MpU padoTe ¢ 1adopaTopHbBIM
000py/10BaHUEM;

XapaKTepu30BaTh TMPUHIMIMBI  JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOW HA HMX OMNHUCAaHUS (B TOM YHCIIE:
CHUCTeMa OTOIUIEHHUS TOMOB, TUTPOMETp, MapoBas TypOHWHA, aMmIepMeTp,
BOJITMETP, CUETYUK DJIEKTPUYECKOM DHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPBI, HArpeBaTENbHBIE ANEKTPOIPUOOPHI (IPUMEPHI), AIEKTPUUECKHE
MPEAOXPAHUTENH, STEKTPOMArHUT, 3JIEKTPOJBUTATEIb MIOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHHUS O CBOMCTBAX (PU3NYECKUX SIBICHUI U HEOOXOIUMBIE
bu3nyueckne 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOWCTBA UM U3MEPUTEIbHbBIC
npuOOpbl MO CXEeMaM M CXEMaTUYHBIM pUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelib BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJISATH CXEMBbI JJIEKTPUUYECKHUX
LENel ¢ MOCIeq0BaTEIbHBIM U MapajuleIbHbIM COEAUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYCHHS DJIEMEHTOB JJICKTPUUECKUX TETICH;



NPUBOJUTH  MpuUMEphl  (HAXOAUTh  HMH(OpPMAIMIO O  TIPHMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUN B TIOBCEIHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHHS 370POBBSI W COOJFOJACHUS
HOPM JKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIIEH Cpesie;

OCYIIECTBJISITh MOUCK HHpOpMaUd (PU3NYECKOTO COJEpKAHHS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HMH(POPMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECUYUBOM WIIH MOYKET OBITh HEOCTOBEPHOM;
WCIOJIb30BAaTh MPHU BBITIOJIHEHUH YYEOHBIX 3aJJaHUM HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3NYECKOro  COJEp)KaHUs, CHPAaBOYHBIE MaTEpHAIbI,
pecypcel cetn MIHTEpHET, BlageTh MpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCbMEHHBIE W KpaTKUE YCTHBIE COOOIIEHUS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
COMCp)KaHMs, B TOM UYHCJIE MYOJIHMYHO TIPEICTABIATh PE3yIbTaThI
MPOEKTHOW WJIM HMCCIIENOBATEIbCKON NEATETbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TIOHATUIHBIA ammapar Kypca (Qu3ukwy,
COTPOBOKIIaTh BHICTYIUICHHE MPE3CHTAIINCH;

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 COOCTBEHHBIM BKJIad B
JeSTEeNHHOCTD TPYIIHI, BEICTPAUBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3pemniarb KOHQIUKTHI.

K koH1y o0yueHus B 9 kjiacce rmpeMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUIN:

UCIIOIb30BaTh TMOHSTHS: CUCTeMa OTcYéTa, MaTepuajibHas ToOdYKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NIBIKEHMS, JedopMarius
(ympyrasi, mnjacTtayeckasl), TPEHHUE, LEHTPOCTPEMUTEILHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEO,
LEHTP TsDKECTU TBEPJOro Tella, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(PA3BYK M YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U AaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHUS U TOTJIONIeHUs, anb(a, 0eTa- U raMma-u3iydeHus,
U30TOIbI, SIJICPHASI SHEPTETHKA;

pasznuyarh SIBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWIKEHHE, CBOOOTHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBUXKEHHE, KOJieOaTeIbHOE IBIKECHHE (3aTyXalollue 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 CHEKTPaJbHBIX I[BETOB, JUCIEpPCHUsl CBETa,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOZHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIYYEHUs1) 0 OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpyXkaroieM Mupe (B TOM 4YHucie (PU3nYecKue SBICHHS B TPUPOJIE:
MPWINBKI U OTJIMBBI, ABMAKEHUE TUIaHEeT COIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB IKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMHM, 3XO, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OUOJIOrMUECKOE JIEHCTBUE BHUIMMOTO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (HDOH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE U3IyYECHUE
MPUPOJIHBIX MHUHEPANOB, JEWCTBUE PAAUOAKTUBHBIX U3JIYUYEHUH Ha
OpraHW3M YeJIOBEKAa), MPH 3TOM NEPEBOAUTH IMPAKTHUYECKYIO0 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKHU) (PU3UUECKUX
SIBJICHUIA;

OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWKEHHH, YCKOpPEHHE, NEepeMelleHue, MyTh, YIJioBas
CKOpPOCTh, CHUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJHOrO TAJEeHusi, BeC Tela, HUMIYJIbC Tela, HWMIIYJIbC CHUJIBIL,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPTUsl CXKATOU
NPY>KUHBI, KUHETUYECKas DSHEpPrus, IIOJIHAs MEXaHUYeCKash DSHEprus,
NEepHoJ U YacToTa KoyieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETAa, MOKAa3aTelb MPETOMIIEHUS CPENbl), MPU ONMUCAHUU
MpPaBUJIBHO TPaKTOBAaTh (DU3UYECKUI CMBICI HCMOIB3YEMbIX BEJIUYUH,
0003HaYeHUs! M €IUHULIBI (PU3NUYECKUX BEIUYHMH, HAXOJIUThb (DOPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;
XapakTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBJICHUS W TPOLIECCHI,
UCIIONb3Yys 3aKOH COXPAaHEHUs SHEPTUU, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPHO3ULMA CWJI, NPUHIUII OTHOCUTENbHOCTH ['anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS MUMITYJIbCa, 3aKOHBI OTPa)XEHUS W
MPEOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJOBOTO U MacCOBOT'O UHCET



IpU SIEPHBIX PEAKUHUAX, MPU ATOM J1aBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3alHChIBATh €r0 MAaTEMaTHYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyaluil NPAKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBISABIATH
NPUYUHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX
IaroB ¢ Onopoi Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
bu3nYecKuX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemiaTh pacy€THble 3ajadu  (OMHparolIMecss Ha CcuUcTeMy u3  2-3
ypaBHEHU), UCTIONb3YSl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aJa4d 3alUCBhIBaThb KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIONIME WIM W30BITOUHBIC JaHHbIEC, BHIOUPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE VISl PELIECHUs, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAIMCTUYHOCTh IMOJYYEHHOrO 3HAuYeHUs (U3HUECKOU
BEJIUNYMHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPBIE MOXXHO pEIIUTh MPU HOMOLIU
(U3HYECKUX METOAOB, HCIONb3Ysl OMHMCAHHE HCCIEHOBaHUS, BBIACIATH
MpOBEpPAEMOE TMPENINONOKEHNE, OLEHUBATh MPABUWIBHOCTh MOpPsJIKa
IIPOBEICHHUS  HUCCIIEOBAaHMs, JIE€JIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOAEHHI U OIBITOB;

NPOBOJUTH OMBITHI IO HAOMIOACHHUIO (PU3UYECKUX SBICHUUA WM
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHHUsl PHEPIruM, 3aBUCHUMOCTh Nepuoja KoieOaHUN NpyKUHHOTO
MasiTHHKa OT MAaccChl Ipy3a U JKECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYIbl MAJIBIX KOJICOAHUH, MPSAMOJIMHEIHOE pacpoCTpaHEHUE CBETA,
pasyiokeHre Oenoro cBera B CHEKTP, U3yYEHUE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHsl MpeaMera B coOuparomien
JUH3€, HAOJIIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAHOBKY M3 H30BITOYHOrO 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 BHIOOP crHoco0a HU3MEpPEHUs
(M3MepHUTEIbHOr0 Mprbdopa);

IPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIOJIb30BAaHUEM TMPSIMBIX HU3MEPEHHUM (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JBXEHHHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJie0aHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yrja OTpa)KEHUs CBETa OT yrja MaJeHus U yrja MNpeloMJIEHUs OT yria



najcHus): IUIAHUPOBAaTh HMCCIEAOBAHHE, CaMOCTOSATEIILHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYyYEHHOW 3aBUCHMOCTH
(GbU3UYECKUX BEIWYUH B BUIE TaOMWIl M rpadHKOB, JeJaTh BBIBOJBI 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, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa W
nepuoy KoieOaHWK MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTUYECKAasl CHJIa COOMpAIONIeH  JIMH3BI, PATUOAKTUBHBIN  (OH):
TUTAHUPOBATh M3MEPEHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJTHATDh U3MEPEHUS, CIEIYs MPEIIOKECHHOW UHCTPYKIIMH, BBIYUCIIATH
3HAYCHHE BEIIMYMHBI U aHATH3UPOBATH MOJYICHHBIC PE3YNIBTATHI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOMI0aTh TIpaBUjIa TEXHUKU O€30MaCHOCTH TpH paboTe ¢ 1abopaTopHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3UYECKUX MOJICICH:
MaTepHalibHasl TOYKa, aOCONIOTHO TBEPJOE TEN0, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JWH3a, IUIAHETapHAs MOJAEIb aTroMma, HYKJIOHHas
MOJIeTTb AaTOMHOTO SI/Ipa;

XapaKTepH30BaTh MPHUHIMIBI JIEHCTBUS HW3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa MX ONMUcaHud (B TOM 4YHUCJE:
CIUJIOMETpP, JaTYUKUA TIOJOKCHHsI, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJOT, OYKH, IEPUCKOI, (HOoToammapar, ONTHYECKHE CBETOBO/IHI,
CTIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCIONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SABJIECHUH MW  HEOOXOAuMble  (PU3UUYECKHE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMBl U CXEMATUYHBIC PUCYHKH M3YYEHHBIX TEXHHUYECCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHMYECKUX IPOIECCOB
IpU pENICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IIJIOCKOM 3€pKajie U COOMpAroUIeil JINH3E;
OPUBOAUTH  MpUMEpPhl  (HAaXOAWTh  WHGOPMALMIO O  MPUMEPax)
MPAaKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHWH B IOBCETHEBHOU
KU3HU 7151 obecriedeHnst 0€30MacHOCTH MPU OOpaIrieHu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 370POBbS H COOJFOJACHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYIXKAIOIICH cpere;

OCYIIECTBJISITh TMOUCK HMHPOPMANUUA (PU3NYECKOTO COJEpKaHHS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpoC, HAXOIHTh



MyTU OMNPENIeSICHHs] JOCTOBEPHOCTH MOJYYEHHON MH(OpMaly Ha OCHOBE
MMEIOIINXCS 3HAHUHM U JONOJHUTEIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh MPHU BBITIOJIHEHUH yYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOro  COJAEpKaHMs, CIPAaBOYHBIE MaTepHUabl,
pecypchl cet HTEpHET, BiIaAeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus MHYOpPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIC COOOIIECHHS Ha OCHOBE
uHpoOpMaIIMK U3 HECKOJBKMX HCTOYHUKOB (DU3UYECKOTO COAEpKaHUs,
MyOJIMYHO MPEICTABIATh PE3yAbTAaThl IPOCKTHON UM MCCIIEI0BATEIbCKON
JNEATENbHOCTH, TIPU O3TOM TIPaMOTHO  HCHOJIb30BATh  M3YyYECHHBIN
MOHATUUHBIN amnmapaT u3ydaeMoro pasnena (U3NKA U COMPOBOXKAATh
BBICTYIUICHUE TpE3eHTalell ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpuu
CBEPCTHHKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. /IBu:xeHMe M B3auMo/ieiicTBUE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK



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

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

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



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

8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TenoBble siBi1eHus
. bu6mmoreka [JOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tenmosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [locTosiHHBIN AIIEKTPUUECKUI TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KVIIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 3
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pasjen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHUTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI paclpoCTpaHEHMsI CBETA 6 2 bubmuorexa LIOK



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

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

but6mmoreka [IOK
4.2 JIMH3BI ¥ OITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1ada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
Bbu6mmoreka [JOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 ! https://m.edsoo0.ru/7f41a4a6
but6mmoreka [IOK
) s 7 1
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 5 but6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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HNOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBo 4acoB DJIeKTPOHHbIE

Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpasoBaTe/ibHbIE

padoTsI padoThbI pecypen

®dusuka — HayKa O PUPOJE.
SIBnenus npupoasl. dusnyeckue 1
ABJICHUS

MexaHnndecKue, TeIIOBbIE,
ANEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusznueckue BeITUUUHBI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenne
TeMIepaTypbl IPH MOMOIIN
KUJKOCTHOTO TEPMOMETpA U TaTUUKA
TeMreparypsl"”

Kax ¢usuka u gpyrue ecTeCTBEHHbIE
HayKHU U3Y4aroT IPUPOY.

EcrecTBeHHOHAY4YHBIN METO 1
no3Hanus. Onrcanue GU3NIeCKuX

bu6nuorexa LIOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUU C IIOMOIILIO MOJIeIer

Ypok-uccnenosanue "[Iposepka
TUIIOTE3bI: 1aJIBHOCTH nojéra 1Iapuka,
MYIIEHHOTO TOPU30HTAIILHO, TEM
Ooutbiiie, yem OoJIbIle BhICOTA IMycKa'



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMNbITHI,

7 OKa3EBIBAIOIIME TUCKPETHOE CTPOCHHE bubnmorexa HOK
A He Jmckp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMyKeHHE YacTHIl BEIISCTBA bubmmorexa [IOK
tsert https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbITHI O
9 HaOJIIOJICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oBy»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3anmocBsa3b MEX1y CBOMCTBAMH
BEIIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX Ml UX bubmuorexa [IOK
11
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo0.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
MexaHnnueckoe IBHKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubnuorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
IIBUKEHUE
butmmoreka [JOK
13 Ckopocts. EqueuIer ckopocTu
p A 1t p https://m.edsoo.ru/ff0a079c
14 PacyeTr myTH ¥ BpeMEHU IBUKEHUS bubmorexa IOK
yr P A https://m.edsoo.ru/ff0a0ae4
HNuepnnsa. 3aKoH MHEPIINH.
15 B3aI/II)MO elicTBue TeJ‘IpKaK IpU4rHa Bubmorexa ITOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHKCHHUS TEIl
InotHOCTH BeliecTBa. PacueT Macchbl bubnuorexa [JOK
16
1 00bEMA TEJIA 10 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBépI[OFO TCIIa»

Pemenue 3amad mo reme "IL1OTHOCTE

bubmuorexa [IOK

18 BemecTna” https://m.edsoo.ru/ff0a123c
Cuna xak XxapaKTepUCTHKa
19 B3auMoaencTBus Ten. Cuna
ynpyrocTu. 3akoH ['yka
JlaboparopHnas pabota «3yuenue
20 3aBUCUMOCTH PACTKEHUS
(meopmarnn) Ipy>KUHBI OT
MPUII0KEHHOMN CHIIBI»
21 SBnenune Tarorenus. Cuia TSHKECTH
CBs3b M€ WJION TSIKECTH U
22 Maccou T:.]('Il:l}./l;ec (;ena. PeeCmeHI/Ie bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3azad4 o reme "Cuna tsoxkectu"”
23 Cuia TsDKECTH Ha JPYTHX TJIaHeTax. bubnnoreka [JOK
Du3nYECKUE XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnuoreka [IOK
24 Hsmepetinte cit. JiamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IBYX CHJI, HAIIPaBJICHHBIX
26 10 OJTHOM n?oﬂi’;;ﬁ. ’ bubmorexa LOK
N https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOMmAS CHIT
27 Pemenue 3anau no reme
"PaBHonelicTByrOmas cuin"
28 TpeHue CKONbKEHUS U TPEHUE IOKOS. bubnnoreka [IOK
TpeHue B mpupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas padota «3yuenune bubnmorexa [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONPUKACAIOIIUXCS
ITIOBEPXHOCTEW

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha OIIpCACIICHUC

30 PaBHOJICHCTBYIOIIECH CHUIIBI
Pemrenue 3ama4 mo remam: «Bec

31 tenay, «['papudeckoe n3obpaxenue bubnnorexa [IOK
cuny, «Cunsly, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KonTponbHas pabota no temam:
«MexaHHUYecKoe JBIKECHHEY, «Macca,

32 IIOTHOCTBY, «Bec Tenay,
«I'paduueckoe n300pakeHrne CUI»,
«Cub»

33 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnnoreka [JOK
YBEJIMYECHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue ra3za. 3aBUCUMOCTD

34 IaBJIEHUS ra3a oT 00béMa bubmorexa [OK

’ https://m.edso0.ru/ff0a2376
TEeMIIEPATypPhI
Ilepenaua maBieHus TBEPABIMU
35 TeJ'IP;.NI[[I/I )I(IfIII[KOCTSIMI/I u E::;aMI/L 3akoH bubmmorexa [IOK
’ https://m.edsoo.ru/ff0a25b0
[Tackans

36 JlaBiieHue B )KHUJIKOCTH U Ta3e, bubmuorexa [IOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «/laBnenue B bu6mmoreka [IOK
JKHAKOCTH U raze. 3akoH [lackams» https://m.edsoo.ru/ff0a2826

38 CooOmaromuecst COCyIbI bubnmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
but6mmoreka [IOK

r .
39 FAPABIIICCIHH pece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBoi
SKHUIKOCTHBIM HAacoc
Atmocdepa 3emmu. [Ipuunns
CYIIIECTBOBAHHUS BO3 HOM
41 O?(I)IﬂquH 3emiu B;IBy;;HMOCTL bubmorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTO TaBIEHUS OT BBICOTHI
HaJ YpOBHEM MOps
bubmmoreka [IOK
42 B LA
ec Bo3aiyxa. ATMoc(hepHOe TaBIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro JaBICHHUS. bu6muoteka LIOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHMS OT BBICOTHI Ha, OBHEM bubmorexa [JOK
A abls https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomertp-anepoua. AtmochepHoe bubnnorexa [IOK
JIABJICHUE HA PAa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"ATtMmocdepHoe naBneHue"
JleticTBHE KUIKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa OK
26 ' https://m.edsoo.ru/ff0a3276
ApxumMmenoBa cuia
JlabopaTtopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEH CUJIBI, bubnuorexa [JOK

HeﬁCTBYIOHleﬁ Ha TEJIO, IOTPYKCHHOC
B X KUAKOCTBH»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

JlabopaTopHnast paboTa 1mo Teme
«HccnenoBanne 3aBUCIMOCTH Beca
TeJa B BOJE OT 00bEMa MOTpYKEHHOU
B )KHJIKOCTh YaCTH Tella»

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

50

II;maBanue ten

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

o1

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYHPOBAHUE JIOJKHU U
onpeneneHue e€ rpy30noabEMHOCTH"

52

Pemenne 3amad no remam: «llnaBanue
cynoB. BoznyxomnnaBanuey,
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEH
Y Ta30B»

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas pabota

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MormHocTs. EquHUIBI MOIITHOCTH

bubnuorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MTPU
MOaBEME 110 JJecTHHIE"

56

IIpocTeie MexaHU3MBbl. Ppruar.
PaBHOBecue cui Ha peryare

57

KonrtposbHas pabora 1o Teme
«/laBineHue TBEpABIX TN, KUIKOCTEH
u razoBy» / Bcepoccuiickas
npoBepoyHas pabora

58

PesepBHbIii ypok. Pabora ¢ Tekcramu
1o teMe «/laBienue TBEPABIX Te,

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



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

JKUJKOCTEN U Ta30B» / Beepoccuiickas
poBepoyHas pabora

59

Pbruaru B TexHuKe, OBITY M IPHPO/IE.
JlaGopatopHas pabota
«VccnenoBanue yciaoBHUiA paBHOBECHS
pbIaaray

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1a4 1o teme «Y CI0BUS
paBHOBeCI/IH pr‘-IaI‘a»

bubmuorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadduiment nonesnoro neicTBust
Mexanu3ma. Jlaboparopnas pabota
«3mepenune KII/I HakIOHHOM
TUTOCKOCTH

0.5

62

63

Pemenue 3amgau mo reme "Pabora,
MomHocTh, KIT/1"

Mexanndeckast SHEprusl.

Kunerndeckas 1 noTeHIMaIbHas
JHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHECHUSI MEXaHUYECKOM
SHEPTUH

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

65

YPpOK-3KCIIEpUMEHT 11O TEME
"JKCepUMEHTAIBHOE OIIPEIETICHUE
U3MEHEHMS KUHEeTHYECKON U
HNOTEHIMAIBHON SHEPrUM MpH
CKaThIBAaHUM TeJIa 110 HAKIIOHHOH
IJIOCKOCTH"

66

KonTponbHas pabota mo Teme
«PaboTta 1 MOIITHOCTb. DHEPTHUS»

67

PesepBubIii ypok. Pabora ¢ Tekcramu

but6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o teMme '"MexaHudeckoe IBHKeHue"

https://m.edsoo.ru/ff0a4eeb

PesepBHeliitl ypok. Paborta ¢ Tekctamu

68 o TeMe "Pabora. MOIIHOCTE. 1
Ouneprus"
OBLIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

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



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpok-koudepennus "Ilpaktnueckoe
HMCIOJIb30BAHHUE TEIIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bu6nmoreka [IOK

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

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

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

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

15 HEO0OXOMMOTO JJIsl HArpeBaHUs Tela
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUN

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

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

18 KPUCTAJUTUMYECKUX TeJI. Y AeabHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

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

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

21 Kumenne. Y nenpHas temiora bu6mmorexa [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHICHCAIHH.
3aBUCUMOCTB TEMIIEPATYPhl KUTIEHUS
0T aTMOC(EpPHOTO JIaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEIBLHOM BJIAXKHOCTH BO3yXa"

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

23

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

24

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

25

26

KIIJI TenoBoro gBuraTteis.
TerioBble IBUTATENM U 3aIIATA
OKpYKarolIe cpebl

3aKOH COXpaHEHUs U IIPEBPAILCHUS
SHEPI'UH B TETUIOBBIX MPOIEccax

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

27

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

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

28

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

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

29

DnekTpuzanus Ten. JBa pona
ANEKTPUUICCKUX 3apsI0B

30

Ypok-uccnenoBanue "IneKkTpusanus
TeJI UHAYKIMEN U ITpU
CONPUKOCHOBEHUH"



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

B3aumopeiicTBue 3apsiyKEHHBIX TEII.

bubmuorexa [IOK

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

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJIEKTPUIECKOE HaIPSHKEHHE.
BoasT™metp. JIabopaTtopnas pabora

bubmuorexa [IOK

42 "M3MepeHne 1 peryInpoBaHie 05 https://m.edsoo.ru/ff0ade14
HanpspkeHus"

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

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

45 HanpspkeHus. 3akoH OMa 11 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaboparopHas paboTa
"HccmenqoBanne 3aBUCUMOCTH CUJIBI

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

https://m.edsoo.ru/ffO0aa04e

COIPOTHUBIIEHUS PE3UCTOPA U
HalpshKeHUs Ha pe3ucrope”

47 [locnenoBarenbHOE U apaUIEIBLHOE
COCJIMHEHUS TIPOBOTHUKOB
JlaboparopHnas pabota "IIpoBepka

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

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU 1 bubmunorexa [IOK

napajieIbHOM COeIMHEHUH
pe3ucropon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3aJ1a4 Ha IPUMCHCHUC

50 3akoHa OMa U1 pPasIudHOro bubnmorexa HOK
AU P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS TIPOBOIHUKOB
51 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO bubmuorexka [IOK
Toka. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabGopartopHas pabora "Onpenenenue
52 a60TpI>I " 11[\)/101111}1000T1/1 DJIEK pl/mecxoro bubmorexa IOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKA
DNeKTpUUecKHe ey U MoTpeOuTenu
53 DJIEKTPUUECKOH DHEPIrUH B OBLIT bubmorexa LHOK
s p Y- https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHBIE MATHUTEI, UX
B3aUMOENCTBIE
55 VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
MOJIEU ITIOCTOSHHBIX MariuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe 110Je
56 3eMiId U €ro 3HaUeHUE I KU3HU Ha bubmorexa [JOK
A https://m.edsoo.ru/ff0acOba
3emite
[ToaroToBKa K KOHTPOJILHOM paboTe
o TeMe "DIEeKTpUUECKUE 3aPsIabL.
57 3apsKeHHbBIE Tga U UX ’ bubmorexa [JOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumopeicTeus. [1ocTOIHHBIN
ANIEKTPUYECKHUM TOK"
KonTponbhas pabora o teme
"DIEKTPUUECKUE 3aPSAIbL.
P P bubmuorexa [IOK
58 3apsKEHHBIE TeJla U UX

B3auMonercTBU. I10CTOSHHBIN
aJeKTpudecKuid ToK" / Becepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
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poBepouHasi paboTa

59

Pesepublit ypok. Paborta ¢ Tekctamu
1o TeMe "IlocTosiHHBIH
anekTpuueckuii Tox" / Beepoccuiickas
IIpoBepoyHas padora

bu6numoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MaruutHoe mosie
3JIEKTPUYECKOr0 TOKa MarHuTHoe
I10JI€ KaTyILIKH C TOKOM

bu6mmoreka LIOK
https://m.edsoo.ru/ff0acld2

61

[IpuMeHeHne IIEKTPOMArHUTOB B
texHuke. JlabopaTopHas pabota
"N3yuyeHue neicTBUS MarHUTHOTO
T0JIs1 Ha MPOBOJAHUK C TOKOM"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ac74a

62

OneKTpoABUTaTEIb IIOCTOSTHHOTO
Toka. Mcmonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBanue u u3yueHue
paboTHI AIeKTpoABUTATENS "

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

63

Onbitel @apanes. 3aKoH
3JIEKTPOMArHUTHON MHIYKITUH.
[IpaBuiio Jlenua

64

OnektporeHeparop. CriocoObl
MOJTYYCHHUS DIIEKTPHUECKOI IHEPTUH.
DIIeKTPOCTAHIIUN Ha
BO306HOBH$I€MBIX HCTOYHHKAX
SHEPTUU

65

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DIIeKTpUUECKHe U



https://m.edsoo.ru/ff0acdc6
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MAarHUTHBIE SIBJIEHUS"

KonrtponsHas pabota mo teme

66 "DNEeKTPUYECKHE U MATHUTHEIC 1 bubmorera [IOK
Tp" https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHelit ypok. Pabota ¢ Texctamu bubnmoreka [JOK

67 1
o TeMe "TeruoBble siBieHus" https://m.edsoo.ru/ffOacc5e

68 PezepBHblil ypok. Pabota ¢ Tekctamu 1
1o teme "MarHuTHble siBIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

[TPO'PAMME
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9 KVIIACC

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

1 MexaHn4ecKkoe IBUKEHHUE. 1
MarepuanbHas TOUKa

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

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

4 nBwxeHue. CpeHss U MTHOBEHHAas 1
CKOPOCTh

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

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

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

8 CBoOoanoe manenue ten. OnbIThI 1
lanunes

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



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

obpamenus. JIuneitHas u yrioBas
CKOPOCTH

10 LenTpocTpeMuTeNnbHOE YCKOPEHHE
11 IIepBbiii 3axkoH HproToHa. Bektop bu6mmoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6nuorexa [IOK
PaBHOpelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHA. bubmmorexa [LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha npuMeHeHNE bu6nuorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 | Cwra ynpyroomn. 3axon Tyxa om0 a2
16 Penrenue 3agaud mo reme «Cuina
YIIPYTOCTH
17 JlaGopatopHas padota «OnpeneneHue bu6mmoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cuna Tperns https://m.edsog ru/ff0af738
19 Pemenue 3agau mo teme «Cuna bubmuotexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas pabota "Onpenenenue bu6nmoreka [IOK
Kod(puImeHTa TpeHUs CKOIBKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau o teme "3aKoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmorexa LIOK
\ https://m.edsoo.ru/ffOafb8e
TPEHUs
29 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [JOK

TATOTEHUS. Y CKOPEHHE CBOOOIHOTO

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

Ypox-konpepernus "JIBIKEeHUE T

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cuctema). ['amakTuku"
Pemenue 3agau no reme "Cuna
24 TSHKECTH Y 3aKOH BCEMHUPHOTO bubmmorexa OK
. P https://m edsoo.ru/ff0af5f8
TATOTCHUS
o5 [IepBas kocmuyeckas CKOPOCTb. bu6mmoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOM TOUKH.
AGCOoNIOTHO TBEPI0E TEIIO.
26 PaBHoBecue TBEpIOrO TENA C bubmmorexa LHOK
. o p https://m.edsoo.ru/ff0afe36
3aKpeTIEHHOW OChIO BpAIIEHUS.
MowmenT cuisl. LlenTp Tsxectu
PaBHOBeCHE MaTepuanbHON TOUKHN.
AOCoIII0THO TBEPI0E TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpeTIEHHOW OChIO BPAILICHUS.
MowmeHnT cuibl. LleHTp TsxecTn
28 Pemenue 3amau mo reme "MomeHT bubmuotexa [JOK
cuibl. LlenTtp Tsoxkectu" https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJIBHOM paboTe 1Mo
29 TeMme "MexaHN4eCKOE IBIKEHNE bubnmorexa LIOK
. " ' https://m.eds00.ru/ff0b0408
BzaumonelictBue Ten
KonTtponsHas paboTa mmo teme
30 "MexaHNYeCKO€e IBHKEHHE bubmorexa HOK
N ) ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicTBue Ten
31 Nmnynec Tena. IMmynbe cuibl. 3aKoH bu6mmoreka [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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COXpaHECHMsI UMITYJIbCA. YIIPYToe U
HEyNpyroe B3auMoJIeHCTBHE

https://m.edsoo.ru/ffOb07fa

Perenue 3agay mo reme ""3aKkoH

but6mmoreka [IOK

32 COXpaHEHMsI UMITyJIbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-konpepenmus "PeaktuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"
bu6nmoreka [IOK
34 Mexannueckast paboTa ¥ MOIIHOCTh https://m.e dsocl)_.[ru /££0b0as4
Pabota cuibl TSKECTH, CHITBI but6mmoreka [IOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b SHEpruM U padboTHI.
[TorenumanpHas s3HEprus
Kunernueckas sneprus. Teopema o bu6morexa [LIOK
38 .
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yuenue bu6muoreka [IOK
3aKOHA COXPAHECHUS YHEPTU https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBUKEHUE U €TI0 bubmuorexa [IOK
XapaKTEPUCTUKH https://m.edsoo.ru/ffOb1858
42 3aryxaromiue KoieoaHusl. bu6muoreka [IOK
Bremnyxxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKui U NPy>KUHHBII

MasATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuo/ia KojieOaHui OT KECTKOCTH
MPY>KUHBI U MacChl rpy3an

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

HpeBpameHI/Ie OHCPIUuu 1npu
MeXaHNYECKUX KOJIeOaHUIX

46

JlabopaTtopHnas pabora «OnpeneneHue
Y4acTOTHI U IEpHOJIa KoJIeOaHuit
NPY>KUHHOTO MasiTHUKa»

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

47

JlaGopaTopHnas pabora «IIpoBepka
HE3aBHCUMOCTH IIepHO/ia KoJaeOaHni
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchbl Tpy3a»

bu6mmoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOKMCTBA
MexaHn4Yeckux BoJH. [IpononbHbIe U
TIOTIEPEYHBIE BOJTHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b21fe

49

50

VYpoxk-koHpepenuus "MexaHnueCKue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMr4ecKkue BOJTHBI"
3Byk. PactipocTpaneHne u oTpakeHue

3ByKa

51

Ypok-uccnenosanue "Habmonenue
3aBHCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YnpTpa3Byk u
nH(}pa3ByK B IPUPOE U TEXHUKE"

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

54

[ToaroroBka K KOHTPOJIBHON paboTe 1Mo

but6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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TeMme "3aKOHbI COXPaHEHHUS.
Mexannueckne KoueOaHust ¥ BOTHBI"

https://m.edsoo.ru/ff0b25f0

KonTtponsHas pabota mmo teme

55 "3aKoHbI cOXpaHeHus. MexaHnueckue
KoJieOaHus U BOJHBI"
56 DJIEKTPOMAarHuTHOE TIOJIE. bu6nmoreka [IOK
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 2NIEKTPOMATHUTHBIX BOJH
Ypok-kondepennus "[llkana
3JIEKTPOMAarHUTHBIX BOJIH. bu6nmoreka [IOK
58
Hcnons3oBaHne 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpoxk-uccienoanue "N3yuenue
59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C bubmmorexa LOK
P } https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMITEHOTO TesedoHa
Pemenue 3anau Ha onpeneeHue
60 YaCTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJIHBI
DJeKTpOMarHuTHas IPUPoOIa CBETA.
61 Cko ZIZTB cBeTa Bonf:osme CBOICTBa bubmmorexa [IOK
P ' https://m. edso0.ru/ff0b31d0
CBETa
Ncrounuku ceeta. [IpsMonuneiiHoe
62 aCIpOCTpPaHEHHUE CBETa. 3aTMEHHUSI Bubmmoreia LIOK
Pactipoctp ' https://m. eds00.ru/ff0h3658
Connua u Jlynst
3aKOH OTpa)XEHUsI CBETA. 3epKaa.
63 Pemenue 3amau Ha npuMeHEHHUE bubmorexa [JOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomnenue cera. 3aKoH bubnuorexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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IMPEIOMIICHUA CBETA

https://m.edsoo.ru/ffOb3aea

[TostHOE BHYTpEHHEE OTPAKECHHE CBETA.

bu6mmoreka [IOK

65 Hcnonk3oBaHue MOTHOTO BHYTPEHHETO httos://m.edsoo.ru/Fob3cse
OTpa)KEHHsI B ONITHYECKMX CBETOBOIaX T '
JlabopatopHnas pabora "HccinenoBanue

66 3aBUCHUMOCTH YTJIa TIPEITOMIICHUS
CBETOBOTI'O JIy4a OT yIJla NaJICHHUS Ha
rpaHuLe "BO3yX-CTeKI0""

Ypok-koupepennus "Hcnonap3oBanue
67 MIOJTHOTO BHYTPEHHETO OTPasKECHHUSI:
CBETOBOJIbI, ONITUKOBOJIOKOHHASI CBSI3h"
bu6mmoreka LIOK
68 JIun3el. OnTudeckas Cuiia JUH3bI
https://m.edsoo.ru/ffOb3f2c
bubmuorexa [JOK
69 [TocTpoenune n3o0pakxeHUi B JIMH3aX
p p https://m.edsoo.ru/ffOb444a
Jlaboparopuas pabota "OnpenencHue
. bu6nmoreka [IOK
70 (OKYCHOTO pacCTOSIHUSI i ONTHYECKOMN nbsmorexa I
5 . " https://m.edsoo.ru/ff0b4206
CWJIbI COOMPAIOIIEH JTUH3BI

71 VYpok-koHpepennus "OnTuiaeckre bu6nmnoreka [IOK
JMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

bu6nmoreka [IOK

72 I'ma3 kak ontuueckas cucrtema. 3peHue nomorexa L

https://m.edsoo.ru/ff0b4684

73 VYpok-koudepennus "JledekTo
3penusi. Kak coxpanutsb 3peHue"

Paznoxxenne 6eoro cBeTa B CIIEKT.
74 OnbiTel HetoTOHA. CrioxkeHue bubnuorexa [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c
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JlabopaTtopHnas pabota "ONbITHI 11O
pa3NoKEeHUI0 OEJIOro CBeTa B CIIEKTP U

75 BOCIIPUATHIO I[BETA MPEAMETOB IIPH UX bubmmorexa [IOK
P H pelt P https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 I[BETOBBIE
¢bunbTph"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOIICTBA CBETA: IUCIIEPCHS,
uHTepdepeHiys u audpaxaus”
77 OmnsiTel Pesepdopaa u mnanerapHas bubnuorexa [JOK
MOJ€eJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens atoma bopa
Hcnyckanue u MoTioneHue cBeTa
79 aroMoM. KBanThl. JInHeiuatsie bubmmorexa OK
' ' https://m.edsoo.ru/ff0cl44c
CIEKTPBI
80 VYpok-npaktuky™m "Habmronenue bu6mmoreka [IOK
CIEKTPOB UCITyCKaHus" https://m.edso0.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BUJIBI bubmmorexa OK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bu6nmoreka [IOK
82
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PaanoaktrBHBIE TPEBpALLICHHUS. but6mmoreka [IOK
N3oTtomnsl https://m.edsoo.ru/ffOclald
Pemrenue 3agau nmo teme: bubmuorexa [IOK
84
"PagnoakTuBHbBIE NpeBpalieHus” https://m.edsoo.ru/ffOclb4a
85 [lepuon momypacmana
Vpoxk-koHbepeHus "PannoakTuBHbIE
P Gepen A but6mmoreka [JOK
86 U3Ty4eHUS B IIPUPOJIC, METUITUHE,

Texuuke"

https://m.edsoo.ru/ff0c2126
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87

SlnepHble peakiu. 3aKOHBI
COXpaHEHHUs 3apsIOBOTO U MacCOBOTO
qHCcell

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

SHepFI/I}I CBs3U ATOMHBIX AJCP. CBs13b
MAacCChbI U SHCPruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenne 3amgau o teme "Snepueie
peakuun"

90

Peakuuu cuHTE3a U feneHus saep.
HcTtounuku sHeprun CosHIa U 3BE3]

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

91

VYpok-koudbepennus "AnepHas
sHepreTuka. JleicTeus
pPaJIMOAKTUBHBIX U3TyYCHHUI Ha )KUBBIC
OpraHu3Msl"

92

[TonroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "DIEKTPOMArHuTHOE IOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBrie saBienus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KoHTponbHas paboTa mo teme
"DJIEKTPOMArHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBrie saBiaenus"

94

[ToBTOpEeHME, 0600IIEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zaumopnencrtaue tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[oBTopenue, 0600meHne. Pemenne
pacyeTHBIX U KAYECTBEHHBIX 3a]1a4 110
teme "TemnoBbie mpouecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0006meHue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pPaCUETHBIX U KaYECTBEHHBIX 3a/1a4 10
teme "KIIJ TemnoBbix ABuraTenei”

https://m.edsoo.ru/ff0c2a22

[oBTopenue, o6o0meHue. Pemenne

97 ACUETHBIX U KaUECTBEHHBIX 3a1a4 110 1 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTtaHOBOK"
[ToBTOpenue, o0o0IIEHUE.
98 JIaGopatopHsle pabOTHI 110 KypC 1 1 Enbmiorexa HOK
" patop P | ypey https://m.edsoo.ru/ff0c2c52
CBeTOBLIE SIBICHUS
[ToBTropenue, o6o0mmenue. Pabora ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI 1 bubmorexa LHOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHUKE
[ToBTopenue, o6o0uienue. Padora c
100 Texkcramu 1o teMe "Konebanusa u 1 bubmorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6meHue. Pabota ¢
101 TexcTami 110 TeMe "CBETOBEIE 1 bubmorexa LIOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TekcTamu 1o Teme "KBanTtosas u 1
saepHas Gpusnka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




IPOBEPSEMBIE TPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

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

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SIBICHUN

1.4

ONHKCHIBATh W3YYEHHBIC CBOWCTBA Tl M (PU3UYECKUE SBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIHYMHBI, TPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJIB3YEMbIX BEIHYMH, HX
0003HauCHUS U €AUHUIIB (PU3NYECKUX BEITMUUH, HAXOTUTH (HOPMYJIHI,
CBA3BIBAIOIIME JAaHHYIHO (DU3UYECKYI0 BEJIMYMHY C JAPYIrHMMH
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 MaTeMaTHYecKoe

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 M3 1 — 2 JOrMYeckux IaroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUN, (PU3MUECKUX 3aKOHA MIIU

3aKOHOMCPHOCTH

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




dbopMyIbl, cBsI3bIBAIONINE (PU3NUECKUE BETUUMHBI: HA OCHOBE aHAIH3a
YCIIOBUSL 3aJlaud  3alUCBhIBATh KPaTKOE YCIOBUE, IMOJICTABIATh
buznyeckre BeIUYUHBI B (POPMYIBI U TPOBOAUTH PACUEThI, HAXOUTH
CIIPaBOYHBIC JAHHBIC, HEOOXOIUMBIE ISl PEIICHUs 3a/]a4, OICHUBATh

PEATUCTUYHOCTh MOTYYSHHON (PU3NYECKON BETUUUHBI

1.8

pacro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXXHO PEIINTh MPU TMTOMOIIH
(U3UYECKUX METOJOB, B OINHCAHUM HCCIECIOBAHUA BBIIEISATH
MPOBEPSAEMOE MPEAIIOIO0KEHUE (rumotesy),  pa3aUYaTh "
WHTEPIPETHPOBATh TOMYyUYEHHBIA pe3yIbTaT, HAXOAWUTh OIIMOKH B

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

1.9

MPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MYECKUX SBICHUH WU
busznyeckux  cBOMCTB  Tenm:  (GopMynHpoBaTh — IpOBEpsieMbIe
NPENINoNIOKEeHNUs, coOupaTh  YCTAHOBKY U3  NPEIJIOKEHHOTO

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

1.10

BBIMOJHATDH MPSMbIE MU3MEPEHHS C HCIIOJIb30BAHWEM aHAJIOrOBBIX U
U pOBLIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yUYETOM

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 U3MEPEHMSI, CIEAYs NPEUIOKEHHOMY IUIaHY,
(buKCUpOBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH (U3UUECKUX
BEJIMYMH B BHUJIE IPEUIOKEHHBIX TaOJIUI U TPaQUKOB, JeJIaTh BHIBOJIBI

I10 pE€3yIbTaTaM HCCICAOBAHUA

1.12

IIPOBO/IUTH KOCBEHHbBIE H3MEpPEHUs (PU3NUYECKUX BEIWYHUH, CIEIYS
MPEJIOKEHHOW MHCTPYKIUU: MIPU BBIMOJIHEHUN U3MEPEHU coOupaTh
DKCIEPUMEHTAIBHYK0 YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOMU

BCJIMYHUHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu  pabore ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

YVKa3bIBaTh MPHUHIMUIBI  ACHCTBHS TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS HM3YyYCHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBI0 UX OMHCAHWS,
UCIIONIB3YSl 3HAHUST O CBOMCTBaX  (U3WYECKUX  SABICHUH H

HE0OXOoauMBbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOJUTH TMPUMEPHl (HAXOAUTH WHPOPMAIUIO O TMPUMEPAX)
MIPAKTHYECKOT'O MCITOIb30BaHMs (PU3HUYSCKUX 3HAHUH B MIOBCEIHCBHOM
KU3HM 1A oOecriedeHus: Oe30MacHOCTH TpH  OOpalieHuu C
nprOOpaMH M TEXHUICCKUMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U

coOJTI0ICHHSI HOPM KOJIOIHUECKOIo OBEJICHUS B OKPY>KaIoILel cpeie

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(popMauuu B cetu VMHTepHeT 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 He,Z[OCTOBCpHOf/'I

1.17

HCIIOJIb30BaTh npu BBITIOJTHEHUH yueOHBIX 3a/laHui
HAyYHOTIONYJSIPHYIO  JUTEpaTypy  (pusmdyeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHus UHPOpMALIUU

W3 OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPATKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
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 HW3YYCHHBIN TOHATUWHBIA ammapatr Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIVICHUC npe3eHTauHeI71

1.19

MIPY BBIMIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIEAOBAHUN pACIIPEIesTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C MTOCTABICHHBIMH 3a/1a9aMH,
CIIEIUTh 3a BBHINIOJHEHUEM IIIaHa JEMCTBHUM, aJeKBaTHO OIEHUBAThH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBATH
KOMMYHUKATHBHOE B3aHUMO/ICHCTBHE, YAUTHIBAS MHEHHE

OKPYXarOIINX

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
o0pa3oBaTe/ibLHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

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 MUpe, B TOM 4ucie (U3NYECKue SIBICHUS B MPUPOJE,
IIPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO, BBIACIATH

CYILECTBEHHbIE CBOICTBA (IIPU3HAKK) PUZNUYECKUX SIBJICHUN

1.4

ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tl M (PU3UUECKUE SIBICHUS,
UCTIONB3Yysl (U3MYECKHE BEIUYMHBI, TPH OMUCAHUU IPABUIBHO
TpPakTOBaTh  (U3MYECKH  CMBICI  HCIOJB3YEMBIX  BEJIMYHH,
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 TeJ, (PU3UUECKHE SIBICHHUS M IPOLECCHI,
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:
BBISBIISAITH IPUUMHHO-CJIC/ICTBEHHbIE CBS3U, CTPOUTH 00bsICHEHHE U3 1
— 2 JIOTMYECKMX IIaroB ¢ NoMoumbio | — 2 M3ydeHHBIX CBOMICTBa

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

1.7

pemars pacyéTHbIE 3alauu B 2 — 3 ACHCTBHSA, UCIOJIB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBAOLIME (PU3MUECKUE BEJIMYMHBI: 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 3HAueHUEe (PU3NYECKOW BEIMUYMHBI C HW3BECTHBIMU

JaHHBIMH

1.8

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

MMPOBCACHUA UCCIICAOBaHNs, ACJIATh BBIBOAbI

1.9

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

NPENNoIOKEeHNs, coOUpaTh  YCTAHOBKY W3  NPEIIOKEHHOIO




1.10

060p}II[OBaHI/I}I, OIIMCBIBATH XOJ OIIbITa U (I)OpMy.]II/IpOBaTB BBIBOJbI

BBIIIOJIHATH IIPSAMBIC HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJOIOBBIX
npuOOpPOB U AATYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH PE3YIbTAThI

HU3MEPEHHH ¢ YIETOM 3aIaHHON a0COFOTHON MOTPEITHOCTH

111

IPOBOAMTH  MCCIIEJOBAaHHE  3aBUCUMOCTH  OJHOM  (pu3nueckoit
BEJIMYUHBl OT JPYroM C MCIHOJB30BAaHUEM IPSAMBIX HW3MEPECHUI:
IUIAHUPOBATh MCCJIEIOBaHKUE, COOMpaTh YCTAHOBKY M BBIOJHSTH
U3MEpEHus, cienysd  MNpeUIOKEHHOMY  IUIaHy,  (UKCHUPOBATh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOIUI] U Tpa(UKOB,

ACJIaTh BBIBOABI 11O PE3YyJIbTaTaAM UCCIICAOBAHUA

1.12

MPOBOAWTH  KOCBEHHbIE  HM3MEpeHHs  (U3NYECKUX  BEJIUYHUH:
IUTAHUPOBATh W3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
cienys MpPeNoKEHHOW MHCTPYKIUH, W BBIYHCIATH 3HAUYECHUE

BCJIIMYHUHBI

1.13

coOmofaTh TMpaBWiIa TEXHUKU Oe3omacHocTH 1pu  paboTe ¢

71a00paTOPHBIM 000PYI0OBaHUEM

1.14

XapaKTepu30BaTh MPUHIUNBI JIEHCTBHS HW3YYEHHBIX HOPUOOPOB 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 o CXeéMaM U CXEMATUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJIICKTPHUICCKUX meren ¢ IMOCJICOOBATCIIBHBIM W IIapaJlICIIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinydasn YCJIOBHBIC 0003HaYeHUS

AJIEMEHTOB JIEKTPUYECKUX LENen

1.16

OPUBOJIUTH TPHUMEPHl (HAXOAWTh HH(OpPMAIMIO O THpUMeEpax)
NPaKTUYECKOTO UCIOIB30BaHUs (PU3MUECKUX 3HAHUI B IMOBCETHEBHOMN
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'-IGCKOFO COACPIKaHUA B CCTHU
I/IHTepHCT, Ha OCHOBE HMEIOIIMXCS 3HAHUM U l'Iy'TéM 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 (U3NYECKOTo COAEpkKaHUs, CIPaBOYHbIE
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,
0000mass wHGOPMANMIO M3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO
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 npe3eHTau1/IeI71

1.20

MPYU BBITIOTHEHUHN Y4YeOHBIX MPOEKTOB M MCCIENOBaHUN (U3MUECKUX
MIPOIIECCOB paCIpeAesATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJIEHHBIMM  3aJayaMH, CJICIWTh 3a BBIINOJHEHHEM IUIaHA
JIEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JACATCIBHOCTh TPYIIBI, BBICTPAaUBAThH
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 ITIOHATUA

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
OKpYXaroIleM MUpe, B TOM 4Hciie (pU3NYECKUe SIBJICHHS B MPUPO/IE,
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 (I)I/ISI/I‘-IGCKI/Iﬁ CMBICJI HCIOJIb3YCMbIX BCJIMYMH,
0003HaYEHHUSA U CANMHHNIbI (1)I/I3I/I‘leCKI/IX BCJINYHNH, HAXOJUTH q)OpMy.]'ILI,

CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU




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

(1)I/I3I/IIICCKI/IX BCJINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHUS U TPOIECCHI,
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 IPaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBIISITh IPUUMHHO-CJICICTBEHHbIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHMX IIaroB C NOMOLIbIO 2 — 3 M3YYEHHBIX CBOMICTBa

(I)PBPI‘IGCKI/IX HBJ'IeHHfI, (bI/I3I/I‘IeCKI/IX 3dKOHAa HUJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacuéTHblE 3a7auu (OmHMparolmuecs Ha cucremy u3 2 — 3
YPaBHEHMI), HCIHOIb3yd 3aKOHbl U  (OPMYJBI, CBS3bIBAIOIINE
(Gu3nyeckue BeIMUYMHBI: HAa OCHOBE aHaJlIW3a YCJIOBUSA 3aJa4d
3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATh HENOCTAIOIIME WM
M30BbITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (hOPMYIIbI, HEOOXOJUMBIE
JUIsL peIlleHusi, MPOBOAUTH PACUETHl M OIEHMBATh PEAIUCTUYHOCTH

MOJYYeHHOTO 3HaYeHUS (PU3NIECKON BETUUNHBI

1.8

pacrio3HaBaThb Hp06JICMBI, KOTOPBIC MOKHO pPCHINTh HIPU TTOMOLIU
(I)I/I3I/I‘-IGCI(I/IX MCTOAOB, UCIIOJIB3Yyd OIMMCAHUC HCCIICAOBAHUS, BBIACIIATH
MPOBEPACMOC IPCATIONIOKCHUC, OLCHHUBATH IMPABUIBHOCTD IIOPSAAKa
MPpOBCACHUA HUCCICAOBaHUA, JACJIAaTb BbIBOAbI, HWHTCPIPECTUPOBATH

PE3YIbTATHI Ha6HIO,Z[eHI/Iﬁ U OIIBITOB

1.9

IPOBOANTH OMBITHl 10 HAOMIOACHHWIO (U3UYECKUX SIBICHUH WIN
(HU3MYECKUX CBOWCTB TENI: CAMOCTOSITETIbHO COOMpATh 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 (U3NYECKUX BEIMUUH C
HCIIONIb30BaHUEM MPSMBIX HM3MEpPEHUN: TMIaHHPOBATh HCCIEIOBaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (PUKCHUpPOBATH pE3yJabTaThl

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




1.12

Fpa(bI/IKOB, ACJIaThb BBIBOJLI 110 pE3yJibTaTaM HCCICAOBAHUA

OPOBOJUTh  KOCBEHHblE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBINOJHATHE WM3MEPEHHUsA, CIeays MPeIJIOKEHHON WHCTPYKIHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATh IIOJIYYECHHBIC

pE3yABTATHI C YUYETOM 3aTaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

coOmoaTh MpaBUja TEXHUKH Oe3omacHocTH Tpu  pabore ¢

J1a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3jindaTb OCHOBHBIC TIPHU3HAKHW HU3YUCHHBIX (I)I/I3I/I‘-ICCKI/IX MOZETICH:
MaTCpHrajibHasd TOYKa, a0COJIFOTHO TBépI[OC TCIO, TOYECYHBIM MCTOUYHHUK
CBCTA, JIY4Y, TOHKas JIMH34, IUIAHCTApHAA MOIACIIbL aTOMA, HYKJIIOHHAasA

MOJCJIb aTOMHOTI'O Apa

1.15

XapaKkTepu30BaTh MPUHLUIBI JEHCTBHS H3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HUX ONMUCAHUSA, HCIOJIB3Ys
3HaHHWA O CBOMCTBaxX (U3MYECKUX SBICHMM U HEO0OXOJIUMBbIe

¢uznyecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HM3YYEHHBIX
TEXHUUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX  MPUOOPOB U
TEXHOJIOTHYECKUX TPOILIECCOB NPH PEUICHWH 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 1A o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npuOopaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbS U

COOJTIOICHUSI HOPM DKOJIOTMYECKOTO MOBEICHUSI B OKpYKaIOIIeH cpelie

1.18

OCYIIECTBIISATH MOUCK HHPOpMAIH (GU3HUECKOTO COACPKAHUS B CETH
HHTepHeT, CcaMoOCTOSTENBHO (GOpMYyIUpys TOWCKOBBIA  3ampoc,
HaXOAUTb NYyTH  ONPEACIEHHUS  JTOCTOBEPHOCTH  ITOJYYEHHOU
uHGOpMallMd Ha OCHOBE HMEIOLIUXCS 3HAHUM U JOMOTHHUTEIbHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh MpPH  BBINOJIHEHWHM Y4YEeOHBIX 3aJaHUl  Hay4dHO-
MOMYNSPHYIO JIUTEPaTypy (U3HUECKOrO COJAEpKAHMS, CIPaBOYHBIE
Matepuaibl, pecypchl cetu VHTepHer, BiajeTh NpuUEMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAILMU U3 OJHOU




1.20

3HAKOBOM CUCTEMBI 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 U3YUYEHHBIN MOHATUHHBIN anmnapaT u3y4aeMoro pasjaena
GU3UKM U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTalueld ¢ y4EToM

0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB

1.21

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

paspemaTth KOH()IUKTHI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3jaena

Kon

3JIEMEHTa

HpOBepﬂeMme IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

11

®uzuka — Hayka O TMpupoae. SIBJIEHUS TPUPOIBI.
dusnueckue SABJICHUSA . MEXaHHYECKUCEC, TCIIJIOBBIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

Ousnueckue BeNMUMHBL  M3MepeHne — (U3NUECKHUX
BenuuuH.  Dusuueckue  npubopsl.  Ilorpemnocts

U3MepeHnil. MexxayHapoaHas CUCTEMA €IMHMI]

13

14

ECTCCTBGHHOH&Y‘IHLIﬁ MCTOJA IIO3HAHMA: Ha6J'IIO,[[eHI/Ie,
MNOCTAHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HIIOTE3,
SKCIICPUMCHT II0 TIIPOBEPKE THUIIOTE3, 00BACHEHHE

Ha6J'II-OI[a€MOFO SIBJICHUS

Onucanne GU3NIECKUX SBICHUHN C TTOMOIIBIO MOJIEIICH

1.5

[IpakTHyeckue padboTHI:

###Par#t#13mepernne paccTossHUi.
#Hi#Par#t#lIameperne 00bEMa KUIKOCTH M TBEPIOTO
Tena.

##HPar###OnpeaeneHue pa3MepoB MaJbIX TEJ.
#iHParf##lI3Mepenne  TeMreparypbl NpU  [OMOILU

KHUIKOCTHOTI'O TCPMOMETpPA U NaTYHUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHNMS O CTPOEHWU BEHIECTBA

2.1

HH#Par##H#CTpoeHNe BEIeCTBA: aTOMbI M MOJIEKYJIbI, UX
pazMepbl.  OnbITBI,  JOKAa3bIBAIOLIUE  JMCKPETHOE

CTPOCHHE BCUICCTBA

2.2

###Par#H]|Biokenne  dvactuip  BemiectBa.  CBA3b
CKOPOCTM  JBWKEHUS 4YacTHLl C  TEMIIEpaTypoMu.

BpoynoBckoe nBmxenue, auddysus

2.3

BzaumopeiicTBHE YacTHII BEIIECTBA: NPUTSKCHUC U

OTTAJIKUBAaHHUC




HHHParf##ArperaTHple COCTOSIHUS BEILIECTBA: CTPOCHUE

ra3oB, JKUJKOCTEH U TBEPABIX (KPUCTATIMYECKUX) TeI.

2.4 B3anMocBsI3p MeXIy CBOHCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSAX H WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM

2.5 OCco0EHHOCTH arperaTHBIX COCTOSTHUN BOBI
IIpakTHueckue padbOTHI:
##H#Parfi##O1eHKa [uaMeTpa aToMa METOJIOM PsAI0B (c
UCToNb30BaHueM ¢ororpaduit).

2.6 #HAPar###OnbITEL 110 HaO0JII0IEHUIO TEILIOBOTO

pacuIMpeHus ra3oB.
#H##Par###ONbITBl IO OOHAPY)KCHHIO JICHCTBUS CHII

MOJICKYJISIPHOTO ITPUTAKCHUA

JIBWDKEHUE U B3BAUMOJIEMCTBUE TEJI

31 Mexanuveckoe JIBUDKCHUE. PaBHOMEpHOE 3
' HEpPaBHOMEPHOE JIBIKEHUE
Hi#HPar##H#CKOpOCTb. Cpennsis CKOpPOCTb pu
3.2 HEPaBHOMEPHOM [IBI)KEHHMHU. Pacu€T myTd U BpeMeHH
JIBUKEHUS
SlBnenue uHepumu. 3akoH MHepuUMH. B3aumoneiicTBue
3.3 TEJ KaK NPUYMHA U3MEHEHUS CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa HTHEPTHOCTH Tena
34 ##Par### Inornocte BemiecTBa. CBsI3b TUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMa BEIIeCTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aMOAEUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenuwe cuibl ¢
' MOMOILIBIO TMHAMOMETpPA
37 HiHtPar##HsIBnenne TiaroreHus u cuia Tsokectu. Cuna
' TSKECTU Ha Jpyrux maHerax. Bec Tena. HeecomocTs
38 Cuna tpenus. TpeHue CKONBKEHUS U TPEHUE IOKOA.
' TpeHue B mpupoie U TEXHUKE
3.9 #H#HPar###CrioxkeHne Cuj, HaANpaBICHHBIX 10 OJHOU
' npsiMoil. PaBHOAEHCTBYOIIAS CUIT
3.10 [IpakTueckue padbOTHI:




OnpeneneHre CKOPOCTH  PaBHOMEPHOIO  JABH)KCHHSA
(wrapuka B OKHIKOCTH, MOJEIU  3JIEKTPUYECKOro
aBToMoOmIsE M Tak Jjanee). OmnpeneneHue cpenHei
CKOPDOCTH CKOJIbKEHHs Opycka WIM IIapuka Io
HAaKJIOHHOM IUIOCKOCTH. OmnpeneneHue  IIOTHOCTH
TBEPAOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBHCHUMOCThH pacTshkeHHs (AedopManuu) mpyKUHBI OT
OPWIOKEHHOW  cuibl.  OmNbIThL, JAEMOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tela U

XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH

®dusuyeckue SBJICHUS B IIPUPOJE: NIPUMEPHI ABUKEHUS C

3.11 Pa3MYHBIMUA CKOPOCTSIMH B JKUBOW U HEKUBOW MPHUPOJIE,
JIeMCTBUE CUITBI TPEHUSI B IPUPOJIE M TEXHUKE
3.12 TexHU4eCKHe yCTPONCTBA: JUHAMOMETD, MOAITHITHUKA
JIABJIEHUE TBEPJBIX TEJL, X)KUKOCTEN 1 T A30B
41 Jasnerne TBEpmoro Ttena. CrmocoObl YMEHBIICHUS U
' YBEJIMYCHUS JTABIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMIIEPaTypPhI
43 [lepenaya maBrneHus TBEPABIMU TEIAMHU, KHUIKOCTIMU U
' razamu. 3akoH I[lackans. [lTHeBMaTu4eckre MaliuHbI
3aBUCUMOCTh  JABJICHMSI JKUIKOCTH OT  TJIyOUHBI.
4.4 IMuapocraTudeckuii mapagokc. CooOIIaroNMecs COCyabl.
['anpaBiyeckre MEXaHU3Mbl
ATtmocdepa 3emin u atMocdepHoe nasieHue. [IpuanHb
45 CYIIIECTBOBAHMS BO3AYIIHOW 000mouku 3emid. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHHS OT
BBICOTBI HaJ[ YPOBHEM MOPS
46 W3mepenune atMmocdepHoro maBineHus. [Ipubopsl ans
' U3MepeHus aTMOC(HEpPHOro AaBICHUS
JleiicTBHE XKUIKOCTH W Ta3a Ha MOTIPYKEHHOE B HHUX
4.7 Teno. BelTamkuBaromass (apXmmenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue ten. BozmyxomiaBanue




4.9

[TpakTryeckue paboOThI:

HccregoBanne 3aBHCHMOCTH Beca Tejla B BOJE OT
00béMa TOrpyKEHHOM B IKHAKOCTh 4YacTH Tela.
OnpenesieHne BHITAIKABAIOIIECH CHIIbI, IEUCTBYIOIIEH Ha
TEJIO, TMOTPY)KEHHOE B  KUJKOCTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEUCTBYIOIIEH
Ha TEJIO B JKUJIKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLIECH
CHWJIBI, JCWCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BEMaA
MOTPYXEHHOW B KUAKOCTh YacCTU TeJa U OT IIOTHOCTH
JKUJKOCTH. KouncrpynpoBanue apeomerpa WA
KOHCTPYMPOBAaHUE  JIOAKM U  ONpeacieHue  e€

Ipy30I0ABEMHOCTH

4.10

Ousnyeckue  SBICHUS B TPHUPONE:  BIHUSIHHE
aTMoc(epHOro aBjIeHUs Ha )KUBOW OpraHu3M, IUIaBaHHE

pBIO

411

TexHuUeckne YCTPOWCTBA: COOOIIAIONIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHHA TIIpecc,
MaHOMETp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT A

5.1 Mexanuueckas pabora
5.2 MexaHnyeckas MOIIIHOCTb
53 [lpocThie MeXaHW3MBI: pblYar, OJOK, HaKJIOHHAs
' wiockocTh. [IpaBuiio paBHOBecHs pblyara
5.4 [IpumMeHeHune npaBuiia paBHOBECHUS pblyara K 0JIOKY
«3on0oToe  mpaBwio»  MexaHuku.  KoadourmeHnt
5.5 MOJIE3HOTO NeUCTBUA MEXaHU3MOB. [Ipoctoie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHnManbHasg SHEPTUM TeJa, MOJHIATOr0 HajJ 3eMIEH
5.7 Kunernaeckas sneprust
58 [TonHas mexaHudeckass SHeprusi. 3aKOH M3MEHEHUs U
' COXpaHEHHsI MEXaHUIEeCKON SHEPTHH
5.9 [IpakTueckue padbOTHI:




#i#Par#Ht#Onpenenenue paboOTbl CWIBI TPEeHUS TPH
PAaBHOMEPHOM JIBXKEHMU Tejla [0 TOPU30HTAIBHOM
nosepxHoctu. HccnenoBanue ycinoBui — paBHOBECHS
ppuara. M3mepenne KIIJI HakIOHHONW IJIOCKOCTH.

N3ydenue 3aKkoHa COXpaHEHHUS] MEXaHUYECKON YHEPTUU

dum3nyeckre SIBICHHUS B nopupoac: pblHaru B TEIC

5.10
YeJI0BeKa
TexHUuecKkne YCTPOMCTBA: pblYar, IMOJABWXHBIM U
5.11 HETOABIKHBINA OJIOKM, HAKJIIOHHAsI IUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COleP:KAHMUS
pasjena JJIeMeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHUS  MOJIEKYJISIPHO-KUHETUYECKOMN
6.1 TEOpUU CTPOEHMs BelecTBa. Macca M pa3Mmepsl
. MoOJIeKYyl.  ONBITBI, NOATBEPKAAIOIIME  OCHOBHBIE
MIOJIOXKEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUU
Mogenu  TBEPAOro, IJKUAKOTO W Ta3000pa3HOTO
6.2 cocTosHUM BemlecTBa. Kpucramimueckue u amopgHbIe
Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPABIX Tel
0 6.3 Ha OCHOBE TIOJOXKEHUH MOJIEKYIIPHOKUHETHYECKON
TEOpUU
6.4 CMauuBaHue ¥ KalWUISIPHBIC SIBICHUS
6.5 TennoBoe pacumpeHue U CxaTHe
5.6 Temneparypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
. TEIJIOBOTO ABW)KEHHUS YaCTHIL
57 Buytpennss sneprus. CriocoObl U3MEHEHUS! BHYTpEHHEH
. SHEPruu: TEIJIoNepeaaya U COBEpIIeHUE pabOThl
6.8 Buael temonepenauu: TEMIONPOBOJHOCTh, KOHBEKLIUS,




HU3Ty4YCHUC

KommgectBo TCIIJIOTHI. VnenbHas TEIMIOEMKOCTD

6.9
BELIECTBA
TemmooOMeH u TemyIoBOE€ paBHOBecHE. YpaBHEHHUE
6.10
TEIJIOBOro OanaHca
611 [InaBnenue U OTBEpEBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenbHas TemioTa riaBiIeHUs
[lapooOpa3zoBanue u  koHaeHcanus. Mcnapenue.
6.12 Kunenue. VYpenbHas  Ttemiota mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(HEPHOro
JABJICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TomuBa. Y ieJabHasl TeII0Ta CropaHus
[Mpuamuner  pabotel  TeruoBbix —apuratenein  KIIJ
6.15 TEIJIOBOro ABUraTess. TemioBble ABUTATENIM U 3alUTa
OKpYKaroIleu cpebl
3aKOH COXpaHEHHUsSI M MPEBPAILCHUS SHEPTHH B TEIIJIOBBIX
6.16
nporueccax
[IpakTryeckue pabOTHI:
#HHHPar###OnbITEI IO OOHAPYXKEHUIO JEHCTBUS CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
H#H#H#Parf##0ONBITBI 110 BBIPAIIMBAHMIO  KPHCTAJUIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHPar###OnbITE o HaOJIIO JEHUIO TEIJIOBOTO
6.17 paciIMpeHus ra3oB, )KUJIKOCTEH U TBEPABIX Tell.

H###Par#H##0npeneneHue JaBleHNUsS BO3AyXa B OajuioHe
HINPHILIA.

#HHHPar##H#ONbIT, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH
JIABJICHUS] BO3JyXa OT €ro o0béMa M HarpeBaHus WIU
OXJIAKICHUSL.

###Par###] [posepka runore3bl JUHEHHONW 3aBUCHMOCTH

JJINHBI CTOJ0MKA KHNOAKOCTH B TepMOMeTpI/I‘ICCKOﬁ




TpyOKe OT TeMITepaTyphbl.

###Par###HaOmonenne N3MEHEHUS BHYTPECHHEH
SHEPTUU Tela B pe3yibTaTe Teruionepenayn u padoThl
BHEIIIHUX CHII.

###Par###lIccnenoBanue SBJICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAHUM XOJOJTHON U TOpsYEi BOJIBI.
#H##Par###Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUIUHAPOM.

#H#Par##H#Onpenenenue YACIbHOU TEIIOEMKOCTHU
BEIIIECTBA.

#i#Par###lccnenoBanue nporecca HCHapeHus.
#H#HH#Par###0OnpeneneHue  OTHOCUTENIBHOM — BIIAYKHOCTH
BO3/IyXa.

###Par###Onpenenenue yneabHON TEIJIOTHI TUIABJICHUS

JIBJA.

6.18

dusnueckue SBICHUS B TPUPOJC: MOBEPXHOCTHOE
HATSOKCHHWE ¥ KaMWULIPHBIC SBJICHHS B IPUPOJIE,
KPHCTAIUTBI B IpHpojIe, u3nydenne CollHIa, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpHU3bI; 00pa30BaHKE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuyeckue  ycTpoiicTBa: KamWUISIPhl, MPUMEPHI
WCIIOIB30BAHUS KPHUCTALIOB, JKUJKOCTHBIH TEPMOMETD,
JMaTYUK TEMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTrOpaHU.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 DnekTpuzanus Ten. [[Ba pojia aIeKTpUUeCKUX 3apsiioB
BsanmoneiictBue 3apspkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBUCHIMOCTB CHJTBI B3aUMOJICHCTBHS 3apSKEHHBIX TEIl OT
BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKIY TeJIaMH)

23 Onexrpuueckoe nosie. Hanpsyk€HHOCTD 31EKTPUUECKOTO

I10JIA. HpI/IHI_II/IH Cyneprno3nuun 3JICKTPUICCKUX nojieu




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenn »snexkTpudeckux 3apsaoB. OJIEeMEHTapHBIN

7.4 anexkTpuyeckuil 3apsaa. Ctpoenue atoma. [IpoBogHuky u
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUS IEKTPUICCKOTO 3apsia
- DONeKTpUueckuid  TOK.  YCJIOBHUS  CYyLIECTBOBaHHS
' ANEKTPUYECKOr0 TOKA. ICTOUHMKYM MOCTOSHHOTO TOKa
JeticTBus 3JEKTPUYECKOTO TOKa (TemoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTAX U razax
- Onextpuueckas uenb. Cwia ToOKa. OIEKTPUUECKOE
. HaIpshKeHUe
29 CornpotuBienue MIPOBOJHUKA. VYnenbHoe
' COINPOTHBIICHUE BEILIECTBA
7.10 3akon OMa U1l ydyacTKa Lenu
[locnenoBarenpHOE W HapaJUIeIbHOE  COEAMHEHUE
7.11
IIPOBOJHUKOB
PabGota M MOIIHOCTb 3JEKTPHUUECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNEKTpUYECKUE IEeTH W IMOTPEOUTENN AICKTPUICCKOM
' sHepruu B ObITy. KopoTkoe 3amblkaHne
IlocrosiHHBIE MarHWTBL. B3auMozeicTBHE NOCTOSHHBIX
7.14
MarHuToB
MarautHoe mone. MarHuTHoe mosie 3eMiIM U €ro
7.15
3HAUEHUE JJIs )KU3HU Ha 3emiie
216 OmnsIT Opcrena. MaroHuTHOE 1OJIE DIEKTPUUECKOTO TOKA.
' [IpumeHeHne 31eKTPOMarHiTOB B TEXHUKE
JlelicTBME MAarHWTHOrO IOJS HA MPOBOAHUK C TOKOM.
717 DnexTpoJBUraTesb NOCTOSSHHOrO ToKa. Mcmnonbp3zoBaHue
' AJEKTPO/BUraTee B TEXHMUYECKHUX YCTPOMCTBaX M Ha
TpaHCIIoOpTe
7.18 Onbitel  @apajges.  SIBineHue  3JIE€KTPOMarHUTHOMN




unaykiuu. [Ipasuio Jlenma

DIIEeKTPOTeHEPATOP. CriocoOmr MOJTydSHUS
7.19 3JIEKTPUYECKOM SHEPIuMu. DNEeKTPOCTAHITII Ha

BO300HOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnBITHI 110 HAOTIOACHHUIO JICKTPU3AIUU TEJ WHIIYKITUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue nAelcTBUA OSICKTPUUECKOTO TIONS Ha

MIPOBOJAHUKH U TUIIIEKTPUKH.

COopka ® mIpoBepKa pabOTHl DJIEKTPUUYCCKON IETH

MOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHmie CUJIbI TOKA.

W3mepenue u perynupoBaHHie HAMPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HJIYILIETO Yepe3

PE3UCTOP, OT CONMPOTHUBIICHHUS PE3WCTOPA W HANPSDKCHUS

Ha pe3UCTope.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh

ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20 JUTHBI, TUTOIIAIU TIOTIEPEYHOTO CEYCHUS M MaTepHara.

[IpoBepka mnpaBuia CIOXKEHHUS HANPSHDKEHUWA  TIPU
MOCJIeI0BAaTEIbHOM ~ COCIMHEHUH JIBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHIIBI TOKA MPHU MapajieTbHOM
COeMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, HIYHIETO 4Yepe3 Ppe3uCTop.
OmnpeneneHre  MOLIHOCTH  3JIEKTPUUECKOTO  TOKa,
BbIJIENIsIEMOIl Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIETO 4Yepe3 JaMIOUKy, OT HamlpsKEeHUS
Ha Heil. Onpenenenue KIIJ{ narpeBarens. McciaenoBanue
MardmMTHOI'O BSaHMO,Z[efICTBHSI IIOCTOAHHBIX MAar”HHUTOB.
W3yueHre MarHUTHOTO T0JIS TIOCTOSTHHBIX MAarHUTOB NPH
ux oObeAMHEHMH |  pasaeieHuu. McciemoBanue
JEUCTBUA JEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnpITbl, JEMOHCTPHUPYIOLIUME  3aBUCUMOCTb  CHJIBI




BBaHMOﬂeﬁCTBHﬂ KaTylIKyu ¢ TOKOM W MAaruuTa OT CHUJIbL
TOKa MW HaIpaBJICHUA TOKa B KaTYIIKE. HSyquHe

HCﬁCTBHH MAarouMTHOIO II0Jid Ha IMPOBOJHHUK C TOKOM.

KounctpynpoBanue u H3y4YeHHUE paboThI
3JIEKTPOJIBUTATEIIS. 3mepenue KITA
3JIEKTPOJIBUTATEIHHOMN YCTaHOBKH. OnbIThI 1o

HUCCIICAOBAHHUIO ABJICHUA 3JICKT’pOMaFHHTHOI>'I HHAYKIWHA:
HUCCIICIOBAaHUC W3MEHEHHI 3HAYCHUSI H HaIpaBJICHUA

HHAYKIOHUOHHOT'O TOKa

7.21

dusznueckue SBJICHUS B TPUPOJEC: DICKTPUUECKHE
SBICHUST B  aTtMocdepe, DIEKTPUYECTBO  KUBBIX
OpPraHW3MOB, MATHUTHOE TOJIe 3eMJIH, peid MOIIOCOB,
POJIb MarHUTHOTO MOJIs JAJISL )KU3HU Ha 3emile, MOJISIPHOE

CHSIHHC

7.22

TexHuYecKkne yCTpOMCTBA: 3IJIEKTPOCKOI, aMIepMeETp,
BOJIbTMETP, PEOCTAT, CUETYUK IIEKTPUYECKOM DHEPIuu,
ANEKTPOOCBETUTENbHBIE ~ NPUOOPHI,  HArpeBaTeIbHBIC
AJIEKTPONIPUOOPHI (mpumepsr), AJICKTPUICCKUC
MPEAOXPAHUTENH, JJIEKTPOMArHuT, 3JIEKTPOJBHUIaTEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC
Kon
Konx anemenra IIpoBepsieMble 2JIEMEHTBI COAEPKAHUS
pasznena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JABIMKEHME. MarepuanbHas TOYKa.
51 Cucrema orcuéra
" 8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOT'O IBUKECHUS
8.3 PaBHOMEpHOE IPAMOIIMHEHOE TBH)KEHUE
##HPar####HepaBHOMepHOE MPAMOIMHENHOE JBUKEHHE.
8.4 Cpennsiss ©  MrHOBEHHass CKOpPOCTb Tejla  IpHU

HEPAaBHOMEPHOM JBHUKECHUU




YckopeHue. PaBHOyCKOpEeHHOE MPSAMOIMHENHOE

8.5
JIBIDKEHUE
8.6 #H##HPar###CBoOO1HOE TaneHue. OnbITel [anuies
#Hi#HtPar#H##PaBHOMEpHOE JBIKEHUE 110 OKPYXHOCTH.
8.7 [lepuon m wactora obOpauieHus. JIuneliHas U yrioBas
ckopoctu. LleHTpocTpeMuTensHOe YyCKOpEeHne
8.8 [lepBriii 3axkoH HproToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetuii 3akon HeroToHa
8.11 #HH##Par###] [puHIIUTT CYTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
H##HtPar#H##Cunia  TpeHUs: CWIa TPEHUS CKOJBXEHHS,
8.13 CHJIa TPEHHS MTOKOS, IPYTHUE BUIBI TPEHUS
##HParf###Cmila  TAOKECTM U 3aKOH  BCEMHUPHOI'O
514 TATOTEHUA. Y CKOpEHHE CBOOOIHOrO MaJIeHus
IBwxkenne  muaHer  Bokpyr  Connuma.  Ilepsas
515 KOCMHYeCKasi CKopocTb. HeBecoMOCTb 1 eperpy3Ku
8.16 PaBHOBecue MaTepuaabHOW TOYKHA. AOCOIIOTHO TBEPIOE
' TEJ0
###Par###PaBHoBecue TBEPAOro TeNa C 3aKPEIUIEHHON
847 OCBIO BpauieHus. MoMmeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue umiynsca. MMnynsc cumsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 H#HHH#Par###PeakTHBHOE NBIKEHIE
8.21 Mexanndeckasi paboTa ¥ MOIITHOCTh
Pabora cunm TsxkectH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPruu U paboThI
) [lorennmaneHast »HEprus Tena, NOAHATOTO  HAX
8.23 MIOBEPXHOCTHIO 3eMIIH
8.24 [loTeHunanbpHas 3HEPIUsl CKATON NPY>KUHBI
###Par###Kunetnueckas  sHeprus.  Teopema o
5.25 KUHETUYECKON SHEPTruu
8.26 HH#HPar###3aKkoH cOXpaHEeHUs] MEXaHUYECKON SHEPruu




8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpeiHed CKOPOCTU CKOJIBXEHHs Opycka
WIM [BIDKCHMS IIApUKa 110 HAKIOHHOW INIOCKOCTH.
OmnpeneneHue ycKOpeHUs Tejla MPU PaBHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHM IIPU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka rumoTE3bl: €CAM MPU PABHOYCKOPEHHOM
JABMXXCHUN 0e3 HavaILHOU CKOPOCTHU NYTHU OTHOCATCHA
Kak psan HEUETHBIX YuCceil, TO COOTBCTCTBYIOIIMC
IPOMCIKYTKU BPECMCHHU OJIUHAKOBLI.

HccnenoBanue 3aBUCMMOCTU CHJIBI TPEHHUS CKOJIBKEHUS
OT CWJIBl HOpPMaJbHOTO JaBieHus. OnpexneneHue
ko3(duuuenta TpeHus ckosbxkeHus. OmnpexneneHue
KECTKOCTH TMpYXuHBL. OnpeneneHue padboOTbl CHIIBI
TPEHHs IIPM PAaBHOMEPHOM JIBIDKEHUM Tela IO
TrOpPU30HTAJILHONW moBepxHocTU. OmnpeneneHue paboThI
CHJIBI  yOpYyrocTH  IpU  NOABEME  Ipy3a  C
HCIIOJIB30BaAaHHUEM HCIIOABM>XKHOI'O u IIOABMIKHOI'O

0JIOKOB

8.28

duznyeckue SBICHUS B mpupoac: NpuiIMiBbl U OTJIMBBI,
JABMXXCHUC IIJIaHCT CoaHeyHoH CUCTCMbI, PCAKTUBHOC

ABUIKCHUC KHUBBIX OPraHU3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTDP, JaTYUKH

IMOJIOKCHUA, paACCTOAHUA U YCKOPCHUS, PAKCTBI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebartenpHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKH

o1 KOJIeOaHU: Mepuo/], 4acToTa, aMIUTUTYa
9.0 Marematnueckuit u IIPYKAHHBIN MasITHUKHU.
' [peBpatienue sHEprun Npu KoaedaTeIbHOM JIBHKEHUH
03 3aryxaromue KojebaHus. BpIHyXJeHHBIE KoieOaHMs.
' Pesonanc
Mexannueckne BosIHbL. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononbHbIE W TONEpPEYHBbIE BOJHBL. JlJIMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHusi. MeXaHM4eCKHUE BOJIHBI B




TBépI[OM TECIIC, CeliCMHUYECKHE BOJHBI

9.5 3ByK. ['poMKOCTb 1 BhICOTA 3BYKa. OTpa)KeHHE 3ByKa
9.6 Nudpas3Byk u yiapTpa3Byk
[IpaxTrueckue padbOTHI:
OnpeneneHre 49acToThl ©  Tepuoaa  KoyieOaHUi
MaTEMaTHYECKOTO MasiTHUKA.
OnpeneneHre 4YacToThl ©  Tepuoaa  KosieOaHUi
NPYKHHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCMMOCTH TepHoAa  KoJjeOaHUi
' MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH TepHoAa  KoJjeOaHUM
OPYXKHMHHOTO MasTHHKa OT Macchl rpysa. lIpoBepka
HE3aBHUCUMOCTH nepuoja KoJe0aHuit rpysa,
MOJIBELICHHOTO0 K HUTH, OT MAacchl Ipy3a U >KECTKOCTH
NpYXUHBL. M3MepeHne yecKopeHUs: CBOOOHOTO MaICHHUS
Ou3nvecKue SBJICHHUS B MPUPOJIC: BOCIPHUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MJICTPSICEHHE, CEHCMUYECKHE BOJIHBI,
I[yHaMH, 3XO
9.9 TexHuyeckne YCTPONCTBA: 3XOJOT, HCHOIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMal"HI/ITHOC II0JIC. BHGKTpOMaFHI/ITHBIe BOJIHBEI.

104 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 351eKTPOMarHUTHBIX BOJIH

10.3 DnexTpoMarHuTHas mnpupoga cBeTa. CKOpPOCTh CBeETa.

' BonHoBEIE CBOlCTBA CBETA

[IpakTtuyeckue pabOTHI:

10.4 W3ydyeHne CBOMCTB  DJJIEKTPOMarHUTHBIX BOJH  C
MOMOIIbI0 MOOMIIBHOTO TenehoHa
@dusnueckue SABIEHUS B HIpUpOAeE: OHOJIOrMYECcKoe

10.5 JIeHCTBHE BUJIUMOTO, yIbTpaduOIETOBOTO u
PEHTIE€HOBCKOI'O U3Iy4eHUI

106 Texnuueckue YCTpOMCTBA: UCIIOJIb30BAHUE

SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM CBSI3H




11

CBETOBBIE ABJIEHUA

11.1 JlyueBast monenb cBeta. IcTOUHHMKY cBETa
11.2 [IpsamonnHEHOE pacpoCTpaHEHHE CBETA
Otpaxenue cBeta. [Imockoe 3epkano. 3aKOH OTPaKEHUS
11.3
CBETa
114 [Ipemomnenne cBera. 3aKOH TMPEIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKCHHE CBETA
11.5 JInnza. Xop myyeit B TuH3E
116 OnTnueckast cuctema (oToarnmnapara, MUKPOCKONA U
' TeJecKona
117 I'maz kak onTuyeckas cucrema. biau3opykocTe U
' JATbHO30PKOCTh
118 Paznosxxenue 6enoro ceera B cnektp. OnbiTel HptoTOHA.
' CrnosxeHue CeKTpalbHBIX IIBETOB. J(ucmnepcus ceeTa
[TpakTrdeckue paboOTHI:
###Par###lccnenoBanue 3aBUCUMOCTH yria
OTpaXeHHs CBETOBOTO JIy4ya OT yIJia MajeHusl.
###Par###3yueHne  XapakTEPUCTHUK  HM300paKeHUs
npeaMeTa B INIOCKOM 3epKalie.
###Par#t##Icciae noBanne 3aBUCUMOCTH yria
NPEOMJICHUSI CBETOBOrO Jiydya OT YIjla MaJeHus Ha
119 TPaHUIIEC «BO3IYX — CTEKIION.
' #itPar#Ht#lonydeHne M300paKeHUH C  TTOMOIIBIO
coOMparoIIeH TUH3HI.
#H#HPar###Onpenenenue (QOKYCHOTO PpAacCTOSHUS |
ONITUYECKOUN CHUITBI COOUPAIOIICH JTUH3BI.
#H#HHPar#H##ONBITEl IO pa3NoXKeHHIO Oenoro cBeTra B
CHEKTP.
###Parf##ONBITBl 110 BOCIPHUATHIO LIBETA INPEAMETOB
pU WX HaOIIOACHUH Yepe3 IBETOBbIE (PUIBTPHI
®dusnyeckue sBICHUS B npupoje: 3arMeHus CoJiHIa 1
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKHE SIBICHUS B aTMocdepe
(BeT HEOA, pedpakius, paayra, MUPax)
11.11 TexHuueckue YCTPOMCTBA: OYKH, MIEPUCKOIL,




12

(I)OToanHapaT, OIITHYCCKHUEC CBCTOBOIbI

KBAHTOBEBLIE SABJIEHUA
121 Onertel Pezepdopna w mmanertapHass MOENb aToMma.
' Monens atoma bopa
199 Hcnyckanue W TOTJONMIEHHE CBEeTa aTOMOM. KBaHTHI.
' JInnelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTh. Anb(da, 6eTa- 1 raMMa-u3ITyYeHHs
oy Crpoenue aromHoro sapa. HykinonHas Mojenb
' aToMHoro siapa. Mzotonsl
128 PaanoaktuBHbie mpeBpamienus. llepuon momypacnana
' aTOMHBIX s7ep
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOTO H
' MacCcOBOTO YHCET
12.7 OHeprus cBA3U aTOMHBIX siziep. CBsA3b MAaCChl U YHEPTUU
128 Peakuuu cunHTtesa u neneHus anaep. VICTOUHUKN SHEpruu
' ConHua u 38€31
129 SnepHas oHepretuka. JleWicTBMe  paJMOaKTUBHBIX
' U3JTy4EHUI Ha )KUBbIE OpPraHU3MBbI
[IpakTrueckue padboTHI:
HaGmroneHne CIDIONIHBIX H  JIMHEHYATBIX CIIEKTPOB
12.10 U3ITY9ICHUSI.
HccnenoBanue TPEKOB: M3MEpPEHHE JHEPTHH YACTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepeHune paaroakTHBHOTO GoHA
@dusznueckue SABICHUS B NPUPOAE: €CTECTBEHHBIN
palnOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paiMOaKTUBHOE M3JIY4YEHHE MPUPOAHBIX MHUHEPAJIOB,
JeficTBUe PAaJUOAKTUBHBIX M3JIyYEHHH Ha OpraHu3M
4eyioBeKa
1212 Texnnueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyadbHbBIN JO3UMETP, KaMepa Bunbcona




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, 0 cuUCTeMoOoOpa3ywIlell poiau (GU3UKA B  Pa3BUTHHU
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJOTUH, 00 3BOJIIOLHU
(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 TCXHUKU U TEXHOIOTHI

3HaHusT O BUJAX MaTepuu (BELIECTBO M I0J€), O JBMKEHUHM KaK
croco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYIISIPHON TeopHH
CTPOEHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUU MPUPOIBI
(MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyath SBJICHHS 0 OMMCAHUIO UX XapaKTEPHBIX CBONCTB 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 ¥ CHUMBOJIHMYECKOTO
s3bIKa (PU3WKH M WCTOJIb30BaHWE WX JUIS PEIICHHs Y4eOHBIX 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 SIBJICHHA,

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 00OpyHOoBaHMs MO MHCTPYKLUH, OMUCHIBATH XOA
OIbITA U 3alMCHIBAT €0 Pe3ybTaThl, GOPMYIUPOBATH BBIBOADI;
IPOBE/ICHUE NPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEIUUUH:
YMEHHE IUJIAHUPOBAaTh HU3MEPEHHs, CAMOCTOSITEIbHO COOHpaTh
DKCIEPUMEHTAIbHYI0 YCTAHOBKY II0 HWHCTPYKLUH, BBIYUCIATH
3HAYECHHWE BEIMYMHBI M AHAJIW3UPOBATH IOJYyYEHHBIE PE3YJIbTATHl C
Y4€TOM 3aIaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEICHUE  HECJIOKHBIX  JKCIEPUMEHTAJIBHBIX  MCCIIEI0BAaHH;
CaMOCTOATENILHO  COOMpaTh HKCHEPUMEHTAIBbHYIO YCTaHOBKY H
IPOBOJUTH  HMCCIEAOBAHME  II0  HMHCTPYKLUUH,  IPEICTABIATH
MOJyYeHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH 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, JKUAKOCTEH ¥ TBEPABIX TeJ, IUIAHETApHAs MOJIENb AaToMa,
HYKJIOHHasi MOJIeJIb aTOMHOTO f]ipa) U yMEHHE NPUMEHATh UX IS

00BSICHEHUST (PU3UIECKUX MTPOIIECCOB

YMeHue oOBACHATH (PU3UUECKHE MPOIECCHl M CBOICTBA TN, B TOM
Yyuciae W B KOHTEKCTE CHUTyallud MPaKTHKO-OPHEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIATh IPUUUHHO-CIIE/ICTBEHHBIE 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),
UCIIONB3YS 3aKOHBI W (OopMynbl, CBs3BIBAIOIIKME (PU3UUECKHE
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 PEATUCTUYHOCTH IOJTYyUYEHHOTO
3HaueHUsl (PU3UYECKON BEIMYMHBI; YMEHHE OINPEACISTh 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 IMMPOLECCOB IO UX ONMHNCAHHIO, UCIIOJb3Yyd 3HAHUA 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 ~ HpHOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO TIOBEJEHUS B OKpY)Kalollell cpezae; MOHUMaHHE
HEOOXOJUMOCTH TPUMEHEHUS JOCTHKEHUM (U3MKU U TEXHOJOTUMU

AJI1 palluOHAJIBHOTO IMTPUPOJAOIIOJIb30BaHUA

11

OneiT TOMCKa, TpeoOpa3oBaHUS U TPEACTABICHUS HHPOPMAIUU
(GU3MYECKOTO CONEpKaHUs C HCIOJIb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTUW; YMEHUE OLEHHUBATh JOCTOBEPHOCTH
MOJlydeHHOW WH(OpPMAIlMK Ha OCHOBE HWMEIOIIUXCA 3HaHUM U
JOTIOJIHUTEIbHBIX ~ WCTOYHMKOB; YMEHHME  HCIOJb30BaThb  MpH
BBIMOJIHEHUH YYEeOHBIX 3aJaHUil Hay4HO-TIOMYJISPHYIO JIUTEpaTypy
(bu3NYECKOTro CcolepKaHMs, CIIPABOUYHbIE 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 WH(POPMAIIUU U3 HECKOJIBKHX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
1 MEXAHUWYECKUE SIBJIEHWA
11 Mexannueckoe JBmwKeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
' OTHOCUTENBHOCTH IBHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHsst ckopocTb. Dopmyna s
1.2 BBIUUCIICHUS CPETHEH CKOPOCTH: V = S/t
PaBHOMepHOE MpsIMONIMHENHOE JBMKEHHE. 3aBUCUMOCTh KOOPJIAMHATHI Tejla OT
BPEMEHH B Clly4yae paBHOMEPHOI'O IPSIMOJIMHEWHOTO JIBHKEHUS:
13 (1) =x,+vt
I'padukn 3aBUCUMOCTH OT BPEMEHHM [JIsi TMPOEKIMH CKOPOCTH, MPOCKIUU
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 MEpPEeMElIeHUsl, MPOEKIUU CKOPOCTH M MPOEKIUU
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
CBobonnoe maneHue. GopMynbl, OMUCHIBAIOIINE CBOOOAHOE MaJCeHHUE Tesa 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. @opMyiia 7151 BEIYHCICHHS 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 - M4
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHHE CBOOOHOTO TaICHUS.
®dopmyrna 171 BBIYUCIECHUS CUIIbI TSDKECTH BOJIM3H MoBepXHOCTH 3emnu: F = mg.
JBuxenue manet Bokpyr Connua. [lepBas kocMuyeckasi CKOpOCTb.

HesecoMocTs u neperpysku

1.15

Nmnynbe Tenna — BeKTopHasi Gu3HUYeCcKas BEIMYHHA.
=m0

Nmnynbe cucremsl Tel. U3menenne umiyibca. IMIysibe CUitb

1.16

3aKkoH COXpPAaHCHUS 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 JJIS1 BBIYMCIICHUA

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
MEXaHUUYECKON 3HEPTUU B OTCYTCTBHE cui TpeHus: E = const.
[IpeBparenre MexaHN4YECKON IHEPTUH MIPU HAJTMUHUN CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiiel: M - FI.
YcnoBue paBHOBeCHs pblyara:
M +M +..=0
1.20
[MonBuxHbI 1 HeoABWKHBIN O0510KK. KITJ] 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. BLIHY)K)ICHHLIe kosiebanus. Pe3onanc

1.27

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

CKOPOCTb PaCIpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOI BOJIHBI Ha TpaHUIIE

nByX cpel. IHdpa3Byk U ynbTpa3Byk

1.29

1.30

Ipaxmuueckue pabomuol

N3mepeHne cpenHell IUIOTHOCTH BEUIECTBA; APXMMEIOBOM CHIIBL, KECTKOCTH
MPYXUHBL; KOd(PPUIMEeHTa TPEHUS CKOJBKEHUS, paOOThl CHJIBl TPEHUS, CHIIBI
YIIPYTrOCTH; CPEIHEH CKOPOCTH IBUKEHHs OpycKa MO HAKIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka MNpu ABMKEHMHU IO HAKIOHHOW MJIOCKOCTH; YacTOTHI H
neproja KojeOaHWH MaTeMaTH4YeCKOro MasTHHKA; 4YacTOThl M Tepuojaa
KojeOaHul MPYKUHHOTO MasTHUKA; MOMEHTa CHWJIbI, IEUCTBYIOIErO Ha phIYar;
paboThl CWJIBI YNPYTOCTH TPH TOIBEME Tpy3a C TMOMOIIBIO HEMOIBHKHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a € MOMOUIBIO MOJIBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEJIOBOH CHUIIBI OT 00BEMA MOTPYKEHHOU
YacTH TeJla U OT IJIOTHOCTH >KUJIKOCTH;, HE3aBUCUMOCTH BBITAIKUBAIOIICH CHUIIBI
OT MAaCChI Te€Ja; CUJIbl TPEHUS CKOJIBXEHUSI OT CHJIbI HOPMAJIBLHOTO JaBJICHUS U OT
po/ia MOBEPXHOCTH; CWJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nedopMaluu MPYKUHBL;, YCKOPEHHsI Opycka OT yriia HaKJIOHA HAaIMpaBIISIONICH;
neproja (4acToThl) KoneOaHUN HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEPHOJA
KojeOaHUl MPY>KUHHOTO MasiTHUKA OT MAacCChl Tpy3a U KECTKOCTHU TPY>KUHBI,
HCClIeIOBaHUE HE3aBUCHUMOCTH IEpHoJia KoJeOaHW HUTSHOTO MasTHHUKA OT

Macchl rpysa. [IpoBepka ycinoBus paBHOBECHS pbluara
Qusuueckue sA6nenus 6 npupode: TIPUMEPbl JABWKEHHS C pa3IMYHBIMHU
CKOPOCTSIMH B )KUBOM U HEKHUBOW MPUPOJIE, TEUCTBUE CUIIBI TPEHUS B PUPOJIE U

TCXHUKEC, TPUIHNBBI W OTJIHBBI, ABHXCHHUC IIJIAHCT Coaneynon CHCTCMBI,




PCAKTUBHOC ABUKCHUC KUBBIX OPraHU3MOB, pbldaru B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(l)epHOl"O JaBJICHUSA Ha JKMBOM OpraHu3M, IlJIaBaHHE pBI6, BOCIIpHATHUC

3BYKOB XMBOTHBIMH, 3€MJICTPACCHUC, celicMUYecKue 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. bpoynosckoe nBuxenue, tuddysus

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
HarpeBanme wu oxmaxkaeHune T1en. KomWM4ecTBO  TEIIOTHL Y elbHas
TEILUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHMs SHEPrMM B TEIUIOBBIX IPOLECCAX. YPABHEHUE TEILIOBOIO
OanaHca:

2.9

QO +0, +..=0
Hcnapenne u koHJeHcauus. V3MeHeHue BHYTpeHHEW HHepruM B Mpolecce
210 ucnapeHuss M KoHAeHcauuu. Kumenwe KuakocTu. VYaenpHas —TeIUIoTa
' napoo6pazoBanus: L = Q/m
2.11 BnaxxnocTs Bo3ayxa




2.12

IInaBneHne u kpucrajummszanus. V3MeHEeHHE BHYTPEHHEH DSHEpPrUM IpHU

IUIABJICHUHW U KpUCTaJIJIM3alliH. y,Z[GJ'IBHaSI TCILIOTA ITJIaBJICHUA

,_0

m

2.13

BHyTpeHHss sHEprus cropaHusi TOIUIMBA. Y IefibHAs TeIJIOTa CropaHusl TOIUIMBA:

q=Q/m

2.14

[Tpuntumer padoTs! TerioBbix aBuratenei. KIIJ[ TreroBoro asuratens

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 OITYCKaHHs €ro B BOAY 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; IpoHecCa UCITapCHUA

2.16

Qu3zuyeckue A6NeHUs 8 npupode. TIOBEPXHOCTHOE HATSHDKEHHE U KalWJUIApHBIC
SIBJIIGHUSL B NPUPOJE, KPUCTAUIBI B mpupoie, usnyuenue ConHIa, 3aMep3aHue

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

2.17

Texnuueckue ycmpoticmea: KallWJULIPBL, IPUMEPBI UCIOJIb30BaHUS KPUCTAIIOB,
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. Z[Ba BHUJIA SJICKTPUUYCCKUX 3apA10B

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

Hocurenmu »snektpuueckux 3apsaoB. JleHCTBUE JJIEKTPUYECKOrO TOJS Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBONHUKY U AUDIIEKTPUKU

3.6

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




Harmpsixenue.
l=qg/t,U=Alq

DJIEKTPUYECKOE COMIPOTUBIICHUE. Y ICITBHOE ANEKTPUIECKOE COIIPOTUBIICHUE:

3.7 R =pl/S
38 3akon Oma i 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. MarHuTtHoe TmoJie MPSAMOrO MPOBOJHHMKA C TOKOM. JluHum
MarHUTHOH MHIYKIIUU
313 MarautHoe 1OJIE IIOCTOSHHOIO MarHuTa. BzamMoaeicTBHE ITOCTOSHHBIX
MAariuToB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IIPOBOJHUK C TOKOM
3.15 Omnbitel @apazes. SBnenue nekTpoMaruuTHol uuaykuuu. [Ipasuno Jlenua
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 3JIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TOJI€ 3eMJIH, Ipeii( MOIIOCOB,
POJIb MAarHUTHOTO TTOJIS JIJIS J)KU3HH Ha 3eMJIe, MOJISIPHOS CHSHUC
Texnuueckue ycmpoticmea: SIACKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEoCTar,
CUCTUYMK  DJIGKTPUYECKOW  DHEPrUH,  DJICKTPOOCBETHTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE 3JIEKTPOIIPUOOPHI (mpumepsl), IIEKTPUYECKUE
MpPEeIOXpAaHUTENN, DIEKTPOMATHHUT, JIJIEKTPOJBUTATENIb MOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DJeKTpoMarHuTHbIC BOJHBI. [1IKala 371eKTpOMAarHUTHBIX BOJH
3.20 JlygeBas Mmojienb cBeta. [IpsMoMHEHOE pacipOCTpaHEHUE CBETa
3.21 3akoH oTpaxkeHus ceTa. [Imockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cBera
324 JIunza. Xox myuedr B nuH3e. DOKycHOE paccTosHME JUH3BI. OnTHUYeckas cuia
' mumsel: D = 1/F
3.25 I'ma3 xak onruueckas cuctema. ONTHYECKUE TPUOOPHI
Ipakmuyeckue pabomwl
H#HPar#H##lI3Mepenue ONTUYECKON CHIIBI cOOUparomield JHH3BL, (OKYCHOTO
paccTosiHAS COOMpArOIIeH JTMH3BI (1I0 CBOMCTBY PaBEHCTBA pa3MepOB MPEAMETA U
M300paKeHUs, KOTJla MpEeAMET PACIONIOKEeH B JBOMHOM (OKyce), ToKa3zaTems
3.26 IIPEJIOMJIEHHUS CTEKJIA.
#H##HPar##lIccneoBanue CBOMCTBA M300pa)kK€HUs!, MOJYYSHHOTO C IMOMOILBIO
coOuparomieil JIUH3bI, W3MEHEHHUs (DOKYCHOTO PACCTOSIHHSI JIBYX CII0)KEHHBIX
JIUH3; 3aBUCUMOCTH yrjla NPEIOMIICHUS CBETOBOTO Jiyda OT yIyia MaJeHUs Ha
TPaHUIE «BO3JIYX — CTEKIIO»
397 Qusuueckue senenus 6 npupoode: 3atmenus ComHia u JlyHbl, 1BeTa Teu,
' ONTHYECKHE sBJIeHUs B atMocdepe (1iBeT Heba, pedpakius, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHCKOI, QoToammapaTr, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBEBGIE SIBJIEHUA
4.1 PanuoaktuBHOCTE. Anb(a-, O6era-, raMma-u3nydeHus. Peakiuu ansga-u Oera-




pacmnania

4.2 Omneitel Pe3epdopna o paccesauto anbda-dyactuil. [ImanerapHas Moaenb aToma

4.3 CocraB aToMHOTrO siipa. M30TOMIBI

4.4 [lepuon nmomypacnaza aTOMHBIX sIIEp

4.5 SAnepHble peakyy. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MACCOBOI'O YK CET
Qusuueckue A6leHUs 6 nNpupode. E€CTECTBEHHBIM pPaJUOAKTUBHBIN (HOH,

4.6 KOCMHYECKHE JIy4HM, pPaJUOAKTUBHOE U3IY4YEHUE TPHUPOIHBIX MHHEPAJIOB,
JieficTBUE paJIMOaKTUBHBIX U3JIyYE€HUH HAa OPraHu3M YeIoBeKa

47 Texnuueckue ycmpoucmea: CIEKTPOCKOI, MHIUBHUYaJIbHBIN 103UMETp, Kamepa

BunbcoHa, siaepHas sHepreTHka




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

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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