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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKEe HaA YpPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIO)KEHH M TpeOOBaHMUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTelIbHOW MPOTPaMMBbI, MPEICTABICHHBIX B
OI'OC 00O, a Taxxe ¢ yud€ToM (eaepaibHOi padoueil mporpaMMbl BOCITUTAHUS U
Konuenuuu npenoxaBanus yueOHoro npeamMera «Ousnkay.

Copepxanne mporpamMmbl 1Mo (U3HKE HaAmpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TpPaMOTHOCTH OOYYaIOIIMXCS W OpraHu3alui0 H3y4eHUs
(Gu3NKKM Ha NESITEeIbHOCTHOW OcHOBe. B mporpamme mo (u3uke y4HUTHIBAIOTCS
BO3MOXHOCTH Y4ueOHOro mpenMera B peanusainuu tpedboBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKkKe
MEKIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUsI.

[Iporpamma no gusrke ycTaHaBIMBAET pacipeesieHne y4eOHOro MaTepuaa
1o rojaMm o0yudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEAMETHOTO COJACPKaHUS U
y4€TEe BO3PACTHBIX OCOOCHHOCTEH 00yYarOmUXCs.

[Iporpamma mo ¢u3uke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY .

®duznka ABISETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3WYECKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUW, W3y4YaeMbIX XHUMHEH, OuoJoruen, acTpoHOMUEeW U (U3UUECKOU
reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHOHAy4YHYIO KapTHUHY  MHDa,
IpeNoCTaBisieT HauboJiee SCHbIE OO0pas3lbl MPUMEHEHHUS HAydHOTO METOja
MO3HAHUS, TO €CTh CIIOC00a MOTyYEHHUs JOCTOBEPHBIX 3HAHUM O MUPE.

OpmHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMPEAINOJaraeT OBJIaJICHUE
CIEAYIOUIMMUA KOMIETEHTHOCTSAMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

e HAy4YHO OOBSCHATH SIBJICHUS;

e OIICHUBATH U IOHUMATHh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

e UHTEPOPETUPOBATH  JAaHHbIE U UCIOJB30BaTh  HAy4YHbIC
JIOKA3aTeIbCTBA JJIS MOJTYYEHUS! BHIBOJIOB.

[lenmn w3ydenuss (U3MKHM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpeneneHsl B Konmenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusukay B
oOpa3oBaTenbHBIX oOpranuzanusx Poccuiickoit ®Deaepanuu, peanu3yOIMMX
OCHOBHBbIE  00111€00pa3oBaTelibHbIE MPOrpaMMbl, YTBEPKIEHHON pelIeHUEM



Konnernn MunucrepcrBa npocsenienus Poccuiickoit @eaepannu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K4BH).
ey uzyyenus pusuku:

npuoOpeTeHrne HMHTEepeca U CTPEeMJICHHS OOydYaloluXcs K Hay4YHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABICHUN O HAyYHOM METO/Ie MO3HAHUS U (popMUpOBaHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢opMHpOoBaHKE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTara H3ydeHHs
OCHOB CTPOCHHS MaTepuH U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;
(dopMUpOBaHKE TPEJICTaBICHUN O poJid (U3UKHU IS Pa3sBUTHUS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABIEHUH O  BO3MOXHBIX  chepax  Oyayuieit
npo(hecCUOHATIBHOM J1eATENbHOCTH, CBSI3aHHOW ¢ (U3UKOH, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHre 3TUX LeJed mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a]a4:

npuoOpeTeHUE 3HAHWK O JAUCKPETHOM CTPOSCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (DM3UYECKUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTyYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHHUS MPOCTEHUITUX PacUYETHBIX 3aJad ¢
UCTIOJIb30BaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh MPUPOJIHBIE SIBJICHUS U BBIIIOITHITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTANbHBIC HCCIEIOBAaHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE NMPUEMOB PabOThl ¢ MH(popManuen (HU3NIECKOro COAEpKAHMS,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATHU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cdhepaMu IpodheCCHOHAIBHON ASATESIbHOCTH, CBI3aHHBIMH
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSMH, OCHOBaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro

oOpazoBanust oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kkiacce — 68 vacoB (2 yaca B Hefeno), B 9 kinacce — 102 yaca (3 yaca B Henemto).

[Ipeanaraemplii B mporpaMMe no (U3MKe MepedyeHb JabopaTopHbIX padboT U
OTIBITOB HOCUT PEKOMEHIaTeIbHBIN XapaKTep, YUUTENb JIeJaeT BIOOP MPOBEICHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHAYATBHBIX OCOOCHHOCTEH
oOydJaronmxcsi, Cucka SKCIEPUMEHTANbHBIX 3aJaHui, MpejaraéMblx B paMKax
OCHOBHOT'0 TOCYJIJapPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYYEHMUSA
7 KIIACC

Paznen 1. ®u3uka u eé poiib B NO3HAHNH OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o mnpupoze. SABimeHus npupoabl. OU3NUECKUE SBICHUS:
MEXaHUYECKHUE, TEMIIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeIUYUHBL. M3MepeHue Quanyeckux BelWyuH. Duznyeckue
npubopsl. [TorpemHocts u3mepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd M3y4daloT MPUPOY.
EcTecTBeHHOHAy4UHBIN METOJI TO3HAaHUA: HAOIOJEHHE, TOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBIXKEHHUE THIOTE3, SKCIIEPUMEHT TI0 ITPOBEPKE TUIOTE3, OObSICHEHUE
HaOmro1aemMoro sisyieHus. Onucanne PU3NUECKUX SBJICHUHN C TTIOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIUIOBbIC, JJIEKTPUUYECKHE, MArHUTHBIE, CBETOBBIC
SIBIICHUS.

2. ®usnyeckue npruOOPHI U MPOLIETypa MPSMBIX U3MEPEHHUM aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomot u onvimot.

1. OmpeneneHue NEHBI ACICHUS IITKAIbl U3MEPUTEIHLHOTO MPUOOpAa.

2. H3mepeHue pacCTOsHUM.

3. U3mepenune 00bEMa KUIKOCTH U TBEPAOTO TEIA.

4. OnpezneneHue pa3MepoB MajbIX Tell.

5. M3mepenue TeMreparypbl HNpH MHOMOIIHM >XKUAKOCTHOTO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHusi MO MPOBEPKE THIOTE3bI: JAJbHOCTh MOJIETA
[IapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlle, YeM OOJBIIe BHICOTA
mycKa.

Paznen 2. IlepBoHayajibHbIE CBeI€HUS 0 CTPOCHUU BellecTBA.

CrpoeHue BeliecTBa: aTrOMbl M MOJEKYJbl, HX pa3Mmepbl. ONBITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBi>keHnre dacTtul, BemecTBa. CBs3b CKOPOCTH JBUXKEHHUSI YACTHI[ C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopaeicTBue dacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHHE.

ArperaTHbI€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpuctammuyecknx) Tesl. B3auMoCBs3b MEXIy CBOMCTBaMHM BEILECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmonenune OpoyHOBCKOTO JBU)KEHUSI.



2. Habmonenue nuddysuu.
3. Habmiogenune — sABneHW,  OOBACHSIONIMXCS ~ NPUTSHKCHHEM WU
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomot u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM PSAOB (C  HCIOIb30BAaHUEM

doTtorpadmii).

2. OnbITHI 110 HAOJIOIEHUIO TETJIOBOTO PACHIUPEHUS Ta30B.

3. OnbIThI IO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xeHMe U B3anMO/lelicTBHE TeJl.

Mexanuueckoe IBMXKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsis CKOpOCTh MPU HEPABHOMEPHOM JIBM>KEHHH. Pacuér mytu u
BPEMEHU JABUKCHUS.

SBnenne nHepuuMu. 3aKOH HMHEpUMM. B3aummonencTBhe Ten Kak NpUYAHA
M3MEHEHUS! CKOPOCTM JBWXXEHHMS Tel. Macca Kak Mepa HMHEPTHOCTH Tena.
[InotHocTh BemecTBa. CBSI3b IJIOTHOCTA C KOJIMYECTBOM MOJIEKYJ B €IUHULE
o0bEMa BellecTBa.

Cuita Kak xapakTepucTHKa B3auMozencTBhs Ten. Cuila ynpyroctd M 3aKoH
I'yka. U3mepeHne cuibl ¢ MOMOUIBI0 AUHAMOMETpA. SIBJIEHHWE TATOTEHUS U CHUIIA
TskecTH. CHila TSDKECTH Ha IpYyTHX Itanerax. Bec tema. HeBecomocTs. Crnoxkenune
CHUJI, HAPaBJIEHHBIX MO OJHOW TpsiMoW. PaBHoxelcTByromas cui. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOSA. TpeHUe B PUPOJIE U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHn4eckoro ABM>KEHHUS TeNa.
N3mepenne CkopocTy NPSIMOIUHEHHOTO IBUKEHUSI.
HaOnronenue siBjeHUs HHEPIUY.

1

2

3

4. HabnroneHue u3MeHeHUsI CKOPOCTU P B3aUMO/ICUCTBUU TEJl.

5. CpaBHEHHME MacC MO B3aUMOJICHCTBUIO TEJL.

6. Cl0KEHHUE CUJI, HAIPABJIEHHBIX IO OJHOMN MPSIMOM.

Jlabopamopnwie pabomot u onvimol.

1. OmpenesieHHE CKOPOCTH PAaBHOMEPHOTO ABUKEHHUS (IIapUKa B KUJKOCTH,
MOJIECIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. Ompenenenuie CpeHEN CKOPOCTH CKOIBKEHHsSI OpycKa WM IIapuKa 1o
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, NEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTskeHus (aedopmariv)
MPY>KUHBI OT IPHIIOKEHHOW CHJTBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUSI OT
Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. laBieHnue TBEPABIX TeJl, *KUIKOCTEH 1 ra3os.



Hasnenue. CriocoObl yMEHBIICHNUS U yBEJIHUEHUs naBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJeHUsI raza oTr oOb&ma, TemrepaTypsl. llepemaua naBneHus
TBEPIBIMU TEJNAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTH OT TIIyOWHBI. [ mapocraTuyeckuid
napajokc. Coobmaromuecs: cocyasl. [ uapaBinueckie MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe naBieHue. [IpudMHBI CylIeCTBOBaHUS
Bo3nymHOW oOonoukn 3emin. OmbiT Toppuuernm. M3mepenue atmocdepHOTro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(EepHOTo J1aBJICHHUS.

JlericTBUE )KUAKOCTU U ra3a Ha NOTpyKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIEPATYPHI.

Ilepemaya naBneHUs KUIKOCTHIO U Ta30M.

Coobmiaroiuecs CoCy/ibl.

I'mppaBimueckuii pecc.

[IposiBnenue nericTBust aTMOChHEpPHOTO JABJICHMUS.

3aBUCUMOCTh BBITAJIKUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM YaCTU

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBHE IUJIaBAHMS TEN: TUIABAHUE WIIN MTOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHUS TUIOTHOCTEH Tela U )KUAKOCTH.

S A

N

Jlabopamopnwie padbomot u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH Ha  TEJoO,
IIOIPYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOIICH CUIIBL, JEHCTBYIOIIEN Ha TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpITBl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH  CHUJIBI,
JNEUCTBYIONEH Ha TEJIO B JKUJAKOCTH, OT OOBEMA MOTPYKEHHOU B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYMpPOBAHUE JIOJKU U
OIIpEelEIIEHUE €€ IPy30N0ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. DHEPIusl.

Mexanunueckas pabota. MoIIIHOCTb.

[IpocTeie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuiio

paBHOBecus pbiyara. I[IpumeHeHue mnpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHernueckas W TNOTEHIHMAJIbHAs DHEPIUS.
[IpeBpalieHre 0THOrO BUIa MEXAHUYECKOW SHEPTUU B IPYTroi. 3aKOH COXpPaHEHUs
SHEPIrUu B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopnvie padbomost u onvimol.

1. Omnpenenenve pabOTHI CHIIBI TPEHUSI IPU PAaBHOMEPHOM JBM)KCHHUU Tella

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue yciioBUl paBHOBECHS pblyara.
3. M3amepenue KII/] HaKITIOHHOM IJIOCKOCTH.

4. W3yuyeHue 3aKOHa COXpaHEHUsI MEXaHUYECKON SHEPIUH.
8 KVIACC

Pa3zgeua 6. TensioBble siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OTBIThI, TOATBEPKIAOIINAEC
OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUW MOJEKYJISIPHO-KMHETUYECKOW TEOPUHU.
CmaumnBaHKe U KallWJUISIPHBIE SIBJICHUS. TEIIOBOE pacCllMPEHNE U CKATHE.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
gacTull. BuyTpennsisi sHeprusi. CrocoObl HW3MEHEHUsS] BHYTPEHHEH HHEPTUU:
Terionepeaaya 151 COBEPIIICHUE paboOTHI. Bunp TEIIoNepeAaYn:
TETUIONPOBOHOCTh, KOHBEKIIUS, U3JTyUYEHHE.

KonuyectBo TemioTel. YaenabHas TEMJIOEMKOCTH BEIIECTBA. TeMIo00MEH U
TEMJIOBOE€ paBHOBeCcHE. YpaBHEHHE TeIIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kumnenue. VYnaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTyphl KHUIIEHHUS OT aTMochepHOTo
JTABJICHHS.

BrnaxHocTh BO3yXAa.

DHeprus ToruBa. Y IeJibHas TEIUIOTa CTOPaHMUSL.

[Ipunuuner pabotel TemnoBbix aBurareneit KIIJ[ TemmoBoro aBuraress.
TeruioBble IBUTATENN U 3aIIUTa OKPYKAIOIIECH CPEIbI.

3aKOH COXpaHEHUS U MIPEBPAICHUS SHEPTUM B TETIJIOBBIX MPOLIECCAX.

JHemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO IBUKCHHUSI.
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Habmonenue muddysun.

HaGmoienue siBieHni cMauyuBaHus M KalTWJUIIPHBIX SIBIICHHA.
HaGmoieHue TerioBoro pacimpeHust Tel.

V3MeHeHre NMaBleHUs ra3a Mpu W3MEHEHWH 00bhEMa M HarpeBaHUU WU
OXJIAXKICHUH.

[TpaBwita u3MEpEeHUs TEMITEPATYPHI.

Buner Tenmonepenayn.

OxJnakIeHre MPU COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepiieHuu padoThl BHEITHUMH CHIIAMH.

. CpaBHEHHE TEIUIOEMKOCTEH pa3IMYHbBIX BEIIIECTB.

. HaGmronenue kuneHus.

. HabGmoneHue nocTossHCTBA TEMIIEpaTyphl IIPH TIJIaBICHUH.
13.

Moienu TENJIOBBIX JIBUTATENICH.

Jlabopamopnvie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITh O OOHAPYKEHUIO IEUCTBUSI CHUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WIIK caxapa.
OnpIThl MO HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U
TBEPABIX TEIL.

OmnpenenenHue AaBieHMs BO3AyXa B 0aJUIOHE IIIPHUIIA.

OnbIThI, IE€MOHCTPUPYIONIME 3aBUCUMOCTbH MIABJICHHS BO3[yXa OT €ro
o0b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sbl IMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPATYPHI.

HaGntonenue wu3MeHeHUss BHYTpPEHHEH »SHEpPruM Tejla B pe3yJbTaTe
TEeIJIoNnepeayr U padOThl BHEITHUX CHJI.

HccnenoBanue sBJICHUS TEIIOOOMEHA MPU CMEIIMBAHUHM XOJIOIHON U
ropsiuer BOJIBL.

OnpeneneHne  KOMWYECTBA  TEIUIOTHI, MOJYYEHHOTO  BOJOH  IIpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaenbHON TEIMIIOEMKOCTH BEILIECTBA.

Hccnenosanue nponecca uCapeHusl.

Onpenenenre OTHOCUTENBHOM BIIAJKHOCTH BO3/1yXa.

Ornpenenenue y1eIbHON TEMIOTHI IIJIaBJICHUS JIbJA.

Paznen 7. DiiekTpuyecKre U MATHUTHBIE SIBJICHUS.
Dnektpuszanms Ten. [Ba poja sieKkTpudeckux 3apsanoB. BzammopaercTBue

3apsUKEHHBIX  Tell. 3akoH KysnoHa (3aBUCMMOCTh  CWJIBI  B3aMMOJEHCTBUSA
3apsKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXTY TEJIaMH).

Onektpuueckoe mnoje. Hanpspk€HHOCTh anekTpudeckoro mnosis. IIpuHuumn
CYNEPIIO3ULINH JEKTPUUECKUX MOJEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiAoB. DJIEMEHTApPHBIM JIEKTPUUYECKUIN 3apsl.
Crpoenne aroma. IIpOBOIHMKM W  JOUPJEKTPUKUA. 3aKOH  COXPaHEHUs
ANEKTPUUYECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCIOBHUSI CYILECTBOBAHUS DJIEKTPUUECKOTO TOKA.
MCcTOYHMKN TOCTOSSHHOTO TOKa. JIeWCTBUS H3JIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuiia  Toka.  DJNEKTPUYECKOE  HAIpsKEHHUE.
ComnpoTuBiieHHE NPOBOJHHKA. YEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o ydactka nenu. [locnepgoBarenbHOE W mapauieibHOE — COCIMHEHHE
MPOBOJHUKOB.

PaGora u MomHOCTh 3yekTpuueckoro Toka. 3akoH Jxoymns—JleHia.
DNEeKTpUYECKUEe 1ENU U MOTPEOUTEIN dIEKTPUIEcKoi sHeprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[ToctostHHbIE ~ MarHuTBL.  B3anMOAEHCTBME  TOCTOSAHHBIX  MAarHWTOB.
MaruauTtHoe none. MarHuTHoe noJie 3eMJIM M €r0 3HAYEHUE ISl KU3HUA HA 3eMIIE.
OnbiT  Opcrena. MaruuTHoe TMoJie  JJIEKTpUYECKOoro Toka. IlpumeHeHue
3JIEKTPOMArHUTOB B TEXHUKE. JIeMCTBME MAarHUTHOIO T0OJIS1 HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENb MOCTOSIHHOTO TOKa. lCMoOJIb30BaHME 3JEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHue 3MeKTpoMarHuTHOW UHAYKIMU. [TpaBuino Jlenna.
DIIEKTpOreHepaTop. CriocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPTHUH.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLHKS TEIL.
JIBa pona sNEKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEJL.
Y CTpOMCTBO U IEVCTBUE ANEKTPOCKOIA.
DIIEKTPOCTATUYECKAS] MHTYKITHSI.
3aKOH COXPaHEHMUS JIEKTPUUECKHUX 3aPsJIOB.
[IpOBOIHUKY U TUDJICKTPUKH.
MoaennpoBaHue CUIIOBBIX JINHUM 3JIEKTPUYECKOTO TTOJIS.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JIeCcTBHS DIIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUHN TOK B KUJIKOCTH.

. I"'a30BbIM pa3psn.

. I3MmepeHune cuiibl TOKa aMIepMeETPOM.
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. I3aMepenue 37eKTpUIeCKOT0 HAaNPSKEHUSI BOJIBTMETPOM.

. Peocrar u MarasuH cONpOTUBIIEHUN.

. BzaumoencTBre mocTOSHHBIX MAarHUTOB.

. MozenupoBaHre HEBO3MOXKHOCTHU Pa3/ICJICHUS IOJKOCOB MATHATA.

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

25.

MopenupoBaHue MarHUTHBIX MTOJIEH MOCTOSIHHBIX MAarHUTOB.

OmnsIT IpcTena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMarHur.

JleficTBE MarHUTHOTO TI0JISI HA POBOJHUK C TOKOM.

DJIEKTPOJBUTATED IOCTOSIHHOT'O TOKA.

HccnenoBanue sBiIeHUs JIEKTPOMAarHUTHOW WHTYKITHH.

OnbiThl Papajes.

3aBUCHMOCTh HalpaBJICHUsT MHAYKIIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHUKHOBCHU.

DJIEKTPOreHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomost u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAONIOACHUIO DJIEKTpU3AIlMU TeJl HHIYKIUEW U 1pu
COMPUKOCHOBEHHH.

HccnenoBanue JEWCTBUA OSIEKTPUYECKOTO TMOJS HA MPOBOJHUKU U
JTUDIICKTPUKHU.

CoOopka u mpoBepka pabOThI JIEKTPUUECKOH 1IEMU MOCTOSIHHOTO TOKA.
N3MepeHue v peryampoBaHue CUIIbI TOKA.

N3MmepeHue u peryinpoBaHue HAMPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pPE3 PE3UCTOpP, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJX TONEPEUHOTO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKCHUM MpU  MOCIEeA0BaTEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJig CHIbI TOKa MpH TapaJieIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOTO TOKA, UYIIIETO Yepe3 PE3UCTOP.
OmpenenieHne MOIIMHOCTA  AJIEKTPUYECKOTO  TOKA, BBIJCISIEMON Ha
pe3ucTope.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3 JAaMIOUKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarensi.

HccnenoBanrie MAarHUTHOTO B3aUMO/ICUCTBUS TOCTOSTHHBIX MarHUTOB.
W3ydyeHre MarHUTHOTO TIONS  TOCTOSIHHBIX ~ MAarHUTOB  TIPH  HUX
O00BeIMHEHUH U Pa3/ICIICHUN.

Uccnenosanue nelcTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KaTylIKA C TOKOM M MarHuTa OT CHJbl TOKAa W HallpaBJICHUS TOKA B
KaTyIlKe.

18. MI3yueHue nelcTBUS MAarHUTHOT'O TIOJISL HA IIPOBOJHMK C TOKOM.

19. KoHcTpynpoBaHue u u3yueHue paboThl JIEKTPOABUraTEIS.

20. M3mepenne KII/] anmekTpoaBurateibHOM yCTaHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBJIEHUS SJIEKTPOMArHUTHOW HHIYKLIHMH:
WCCIICJOBAHUE W3MEHECHHM 3HAYEHUS W HAIIPaBJICHHUS WHIYKIIMOHHOTO
TOKa.

9 KVIACC

Paznen 8. Mexannueckue siBJIeHHS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJIMHEWHOE
newxeHue. HepaBHoMepHOe npsimosiMHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMOJiMHENHHOEe JBHKeHue. (CBOOOIHOE
naaeHue. OnbeITh | amuies.

PaBHOMepHOE NBHKEHUE MO OKpYXHOCTH. Ilepmon m vacrora oOpaileHHs.
JluHerHas v yriioBasi CKOpOCTH. L[eHTpOCTpeMUTENBHOE YCKOPEHHE.

ITepseiit 3akoH Hertorona. Broponi 3akon Herotona. Tperuit 3akoH HproToHa.
[IpuHIMI CyTIEpIIO3ULIAN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKEHUS, CUila
TPEHMUS TIOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSKECTU M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
naneHus. JIBmxenne mianetr BOKpyr Comnuna. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec tena. M3menenne mMmyinbca. Mnynibe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE IBUKEHHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cui TSAXKECTH, YHPYTrOCTH,
TpeHusi. CBs3b dHeprun u pabotel. [loTeHInanpHas YHEPTus Tea, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas S3HEPTUS C)KATOU NIPYyKUHBI. Knunetnueckas
sHeprus. Teopema O KMHETMYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPTHH.

JHemoncmpayuu.

1. HaGnroneHne MexaHHMYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEIILHO Pa3HBIX Tell

OTCYETa.
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9.

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

CpaBHEHHME MyTe€ld W TPACKTOPUM ABUKEHUS OJHOIO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS NPSAMOJIMHENHOTO IBUKEHUS.
HccenenoBanue NPU3HAKOB PABHOYCKOPEHHOTO IBUYKEHUS.

HabitoieHue 1BUKEHUS Teja 1o OKPYKHOCTH.

Habmoienne MexaHM4eCcKHX SIBICHUHN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JIBUKCHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl Tejla U JACHCTBYIOLIEH Ha HETO
CHUJIBL.

HabGnronenue paBeHcTBa CUII ITPU B3aUMOJCHCTBUY TEJ.

N3MeHenue Beca Tenna pu yCKOPEHHOM JIBUKCHUH.

Ilepenaya umiynbca Npyu B3aUMOJECHCTBUU TEIL.

[IpeoOpa3oBanus S3HEPTUU MPU B3aUMOICHCTBUY TEIL.

CoxpaHeHne UMITyJIbCca ITPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJIbca IPU a0COIIOTHO YIIPYTOM B3aUMO/ICHCTBHH.
HabitoieHue peakTHUBHOTO ABUKEHHUSL.

CoxpaHeHre MEXaHUYECKOM SHEPTUH ITPU CBOOOAHOM MaCHUH.
CoxpaHeHre MEXaHMYECKON YHEPTUH NPH JBHKEHUU Teja MO AEUCTBUEM
NPYKUHBIL.

Jlabopamopnvie padbomovt u onvimol.

1.

KoHcTpynpoBanue TpakTa I pasroHa W JAJbHEUIEr0 paBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpenencHue CpeIHEH CKOPOCTH CKOJBXKEHHS OpycKa WM JIBYOXKCHUS
IapuKa 1o HaKJIOHHOU ITIOCKOCTH.

Omnpenenenrue yCKOPEHHS Tejla MPU PABHOYCKOPEHHOM JIBXKEHUH T10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU TPHU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHMH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHUIBI  TPEHHS CKOJBKCHHS OT CHIIBI
HOPMAaJILHOTO JIABJICHHMS.

Onpenenenue KodHPUIMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenue )KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHS NP PAaBHOMEPHOM JIBW)KCHHUH Tella
10 TOPU30HTAIIEHON TIOBEPXHOCTH.



10. Onpenenienre padOThl CWIBl YIOPYrOCTH TpU MNOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpPAHEHUS DHEPTUN.

Pa3znen 9. Mexannueckue K0J1e0aHUA M BOJIHBI.

KonebarenbHoe nmwkenrne. OCHOBHBIE XapaKTEPUCTUKN KOJICOAHUH: TIEPHOI,
4acToTa, aMIUINTya. MareMaTuuecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPIUH MPH KOJIeOaTETbHOM JIBHXKCHHH.

3aryxaromue — konebanus.  BruiHyxkaenHole — koneOanusa.  Pe3onanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BOJH. [IpogonbHbIE |
MONEPEYHbIE  BOJHBL. J[IMHA BOJMHBI M CKOPOCTh €€ PpacHpOCTPaHCHMUS.
MexaHudecKkue BOJIHBI B TBEPAOM TeJIE, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3BykKa U BbicoTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue xoneGaHui Tesl MOJ JEHCTBUEM CHIIbI TSXKECTU M CHUJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HaOnronenue BoIHYKICHHBIX KOJIEOAHUI U pe30HaHCa.
PacnipocTpaneHnne mpo10JIbHBIX U OTIEPEYHBIX BOJH (HA MOJIETH).
HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUI PE3OHAHC.
Jlabopamopnwie padbomost u onvimol.
1. OmpeneneHue YacTOThl MW Tepuojia KoJieOaHUNW  MaTEeMaTUYECKOTO
MasITHUKA.

2. Ompegenenuie 4aCTOThI M IEPUO/IA KOJIEOaHUN IPYKUHHOTO MAasITHHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOIBEIIIEHHOTO K HUTH

rpy3a OT IJIMHbI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH MEPUOAA KOJIEOaHUH PYKUHHOTO MasiTHUKA
OT MAacChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTHU INEpUOJa KoJeOaHU rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. ONBITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoja  KosjaeOaHuit
NPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO TaICHUsI.

Pazgea 10. djeKTpOMariuTHoOE MoJie U 3JIeKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMarHuTHble  BOJHBL.  CBOKCTBa
ANEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.

I T



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BogHOBBIE cBOMCTBa
CBETa.

Hemoncmpayuu.

1. CBoliCTBa AIMEKTPOMATHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie padbomost u onvimol.

1. W3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOHIBHOTO

TenedoHa.

Pa3pen 11. CBeToBbBIC SIBJICHUS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — cBera.  [IpAmosmHeHOE
pacrpoctpanenue ceera. 3atMennst Connna u Jlynsl. Otpaxenune ceera. [limockoe
3epKaI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHuss cBera. llonmHoe BHyTpeHHee
OoTpakeHue cBeTa. lMcrnonb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXEHHUS B
ONTHYECKUX CBETOBOJAX.

JIunza. Xonx nyued B JumH3e. Onruyeckas cucrema (Qoroanmnapara,
MHUKpPOCKOIIa M Teneckona. I'ya3 kak onTudeckas cucTema. biM30pykocTs U
JAJIbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel HbioTona. CroxeHue
CIEKTpaJbHBIX IBETOB. JlMcnepcus cBeTa.

Jemoncmpayuu.

[IpsiMonuHEHOE PacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuyenue n300paxeHuil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTHYecKnii CBETOBO/I.

Xon jiyuyeit B coOuparoriei JIMH3e.

XoJ JIy4el B pacCEMBAIOLIEN JIMH3E.

[Tonyuenue n300paxeHuil ¢ MOMOILBIO JTUH3.

[Ipunuun nevictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moaenp riasa.

L 0 N ok wN e

11. PaznosxeHue 6e110ro cBeTa B CIIEKT].

12. [lomy4yenue 6enoro cBeTa MpH CIOKCHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaXEHHUSI CBETOBOTO Jydya OT yIJia
MaJICHUSI.

2. M3yueHune xapakTepuCTUK U300paKEHUS MPEMETA B INTOCKOM 3epKaJIe.

3. HccrmenoBanue 3aBUCHMOCTH yTJIa TIPEIIOMIICHHUST CBETOBOTO JIyda OT yTJiia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.



4. Tlomyuyenue n3o0paxxeHui ¢ MTOMOIIbI COOUPAIOIICH JTNH3HI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOUpAIONIeit
JIVH3BI.

6. OIBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHL IO BOCHPUSTHUIO LIBETA MPEIMETOB MPU UX HAOIIOICHUMU 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znen 12. KBaHnTOBBIE SIBJICHMUS.

OmnwiTel Pe3epdopna u mmanerapHas mojenb aroma. Moxens atoma bopa.
Hcnyckanue u nornomenue ceeta atoMoM. KBaHTsl. JIMHEYaThie CIIEKTPBI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxknonnas wmopens aromHoro sapa. HWszortonmsl. PaanoaxtrBHBIE
npeBpatenus. llepuon nonypacnana aTOMHBIX I€ED.

SAnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiA0BOTO M MAacCOBOIO YHUCEI.
DHeprusi CBs3M aTOMHBIX saep. CBsi3p Macchl M dHepruu. Peakuuu cuHTe3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3I.

Anepnas sHepreTtuka. JlelCTBUS pPaAMOAKTUBHBIX HM3JyYECHUN Ha JKUBBIC
OpraHU3MBL.

Jemoncmpayuu.

1. CroekTpbl U3IIyYEHUS U TOTJIOMICHHUS.

2. CnekTpsl pa3IMYHbIX Ta30B.

3. Cnektp BoJOpoO/IA.

4. HaOmronenue TpekoB B kamepe BuiibcoHa.

5. Pa0ota cuérurka HOHU3UPYIOIIUX U3ITyYECHUN.

6. Peructpaius uziydeHus NpUpOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopnwie padbomot u onvimol.

1. HaOmropeHue CrIONMIHbBIX U TMHEHYAThIX CIEKTPOB U3ITyYCHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE DHEPTHM YACTHULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTuBHOTro (hoHa.

IHoBTOpPHUTEJIHbHO-0000 1A MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb IPEAHA3HAYEH AJI CUCTEMaTH3alun
U 0000IIeHHs  TNPEIMETHOrO  COJACpPKaHWS U OMbITa  JICSATEIHLHOCTH,
pUOOPETEHHOTO MPU U3YUYCHHUH BCEro Kypca (PU3UKH, a TAaKKe JJIsl TOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BbIOpABIIMX ATOT YUEOHBIH MpeaMeET.

[Ipyu n3ydyeHun NaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECTeUrBaETCs JOCTHKEHUE MPEIMETHBIX U
METaNnpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTbh: OCBOCHHME HAyYHBIX METOJOB HCCIEHOBAHUS



SBJICHUM TPUPOABI M TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSCHATH (PU3UUECKHE
SABJIECHUS, NPUMEHSS TMOJYYEHHbIE 3HAHMs, peEllaTh 3aJa4d, B TOM YHCIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHUIMNIMATBEHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3jielia Peaanu3yeTrcs
3a CU€T TOro, 4YTo OOydYaroluMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
peJIaracTcs:

HAa OCHOBE TIOJIyYEHHBIX 3HAHUN pacrno3HaBaTb M HAYYHO OOBSICHITH
(du3nuecKue BJICHUS B OKPY>KaIOIIeH MPUPOJIE U MOBCEIHEBHON KU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3NYECKUX SIBJICHUH, B TOM
YuUCJe ISl HPOBEPKU TUIIOTE3 U MOIYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAyYHbIE OCHOBBI HamOOJEe BaXKHBIX JOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, MMPAKTUYECKOTO UCIIOJIb30BAHUS PA3JINYHBIX UCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUs BCEX U3BECTHBIX BHUJIOB
SHEPIUHu.



IHNIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKyU Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JIOCTH)KEHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pe3ynbrare u3ydenus Gu3NKA Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs

y oOyudaromierocsi 0yyT cOpMUPOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3yIbTaThl B
YacTH:

1) mIaTpHMOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHUE UHTEPECA K HICTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3NYECKOi HayKH;

- HEHHOCTHOE OTHOLIEHUE K IOCTHXKEHUSM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOr0 M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ¢

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIEHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bu3uKy;

- OCO3HAaHHME BAXXHOCTH MOPAJIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTU
YUYEHOTI0;

3) 3¢TeTHYECKOT0 BOCTIUTAHUSA:

- BOCHPHATHE ACTETHUYECKUX KayeCTB (PU3NYECKOM HAayKHU: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHMSA:

- OCO3HaHUE UEHHOCTH (U3MUECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHHM, BAXKHEUILIEW COCTaBIISIOLICH
KYJBbTYPHI;

- pa3BUTHE HAY4YHOU JIFOOO3HATEIILHOCTH, MHTEpeca K HCCIEA0BATEIbCKOM
NESTEIbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH 0€30MacHOro o0pa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU NPaBWJI OE30MAaCHOTO TOBEACHHS Ha
TpaHCIIOpPTE, Ha J0pOrax, C AJIEKTPUUYECKUM M TEIUIOBBIM 00OpYJIOBAHHEM B
JIOMAIITHUX YCIIOBHSIX;

- c(opMHpPOBAaHHOCTh HaBBIKAa pedeKCUM, TPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;

6) TPy10BOI0 BOCIUTAHMS:

- aKTHMBHOE Yy4YacTHE B pPEIICHUHM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHU3alMH, TOpOja, Kpas) TEXHOJOTUYECKOW U



COIMAJIbHON HAIMpaBJICHHOCTH, TPEOYIOIMUX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e - MHTEpEC K MPaKTHUYECKOMY U3y4YCHHUIO MPOdeCcChii, CBI3aHHBIX C (PU3HKOM;

e 7)3K0JIOTMY€CKOr0 BOCIIUTAHUS:

e - OpHUCHTANMS HA MPUMEHECHHE (PDU3WYECKUX 3HAHWNA JJIS PEIICHUS 3a1ad B
00JIaCTH OKPY’KAIOIIEH Cpenpl, IJIaHUPOBAHHS IIOCTYNIKOB W OICHKH WX
BO3MOYKHBIX MOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HAaHME TJI00AIBHOTO XapakKTepa JKOJIOTMYECKHX MpoOJieM U MyTed HX

pelIeHus;

e 8) amanTanuum K U3MEHSIOIIMMCS YCJOBHAM COLHUAJBHON W NPHUPOIHOH
Cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU HUCCICIOBAaHUN U
MIPOCKTOB (PU3UYCCKOM HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
JIPYTHUX;

e - TIOBBIICHUE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JICATCIIbHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Kcie (GOPMYIUPOBATH
UJIeU, TOHATHUS, TUIIOTE3bl O GPUBNYECKUX OOBEKTAX U SIBICHUSX;

e - OCO3HaHHE ACPUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00JacTH
bu3ukwy;

e - IUIAHUPOBAHHME CBOETO PA3BUTHUS B NPHOOPETEHHH HOBBIX (PU3UUECKUX
3HAHWI;

e - CTPEMJICHME aHAJIM3UPOBATh U BBIABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C Y4YETOM BIMSAHHMS HAa OKPYXKAIOIUIYIO Cpeny,
BO3MOYKHBIX IJI00AIbHBIX OCIEICTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynpraTe oCBOGHHS TpOrpaMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o6pa3zoBanus y oOydaroiierocs: OyayT copMupoBaHbl MeTaNpeaMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TT03HABATEILHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBHSI,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIC  Y4eOHBIC  JCHCTBHUS,  PETYJISATHBHBIC
YHUBEpCaJIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:
e BBUBIATH W XapaKTEPHU30BaTh CYIIECTBEHHbIC TMPU3HAKU OOBEKTOB
(s1BIICHU);



yCTaHABIIMBATh CYUIECTBEHHBIN MPU3HAK KIAacCU(UKALNU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pacCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISBJISITh MIPUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YYCHHH (U3NICCKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTUBHBIX
Y WHIYKTHBHBIX YMO3AKJIIOUCHWH, BBIJIBUTATh TUTIOTE3Bl O B3aMMOCBS3SX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4yeOHOH (usnueckoi
3amaun (CpaBHEHUE HECKOJIbKMX BapHaHTOB pEIICHUs, BbIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBbie ucciaenoBarejbCKue A1eiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMS,
IIPOBOJUTH 110 CAMOCTOSITEIBHO COCTABIICHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOTrO
SIBJICHUS;

OLICHMBaTh HAa MNPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3yJIbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JlajibHEWIee pa3BUTHE  (PUINUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCJIOBHSIX U KOHTEKCTAaX.

Pab6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3IUYHBbIC METOJbl, UHCTPYMEHTHI U 3aIPOCHI TP MOUCKE U
orOope WHGOPMAIMKM WIM JAHHBIX C y4ETOM MPEUIOKEHHON YueOHOM
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB U (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (HOpPMY  TPEACTABICHUS
uHQOpMaAIlUl W WUTIOCTPUPOBATH pelIaeMble 3a7a4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAIIHSIMH.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1CHCTBHSA:

B XOJIe OOCYXKJEHUsI y4eOHOTr0 Marepuaia, pe3yJbTaToB JIA0OPATOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 0OCYKIaeMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha PEIICHHE 3aJadyd W TOJJIep KaHHe
O1arokeaTeIbHOCTH OOIICHUS;

COIMOCTAaBIIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTHX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO IMO3HIIHI;



BBIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U NNCbMEHHBIX TEKCTAX;
myOJIMYHO TPEICTABIATh PE3YyIbTaThl BHINOTHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

IIOHMMAaTh W HCIOJB30BaTh  IPEUMyINECTBA  KOMaHIHOM W
WHIUBUIYAIIbHOM pa0OThl MpU PELIEHUHM KOHKPETHOW (hHU3UUECKOM
poOJIEMBI;

IIPUHUMATh LIEJIN COBMECTHOW JAESTEIBHOCTH, OPTaHU30BBIBATH JEHCTBUS
no €€ JOCTH)KEHHIO: PACIPENENsTh PpOJIH, OOCYyX)AaTh MPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMH
YJICHAMH KOMAaH/JIbl;

OLICHMBATh KauyeCTBO CBOET0O BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM yUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

Camoopranmsamnus:

BBISIBJISITH IPOOJIEMBl B KU3HEHHBIX U Y4E€OHBIX CUTYyalUsX, TPEOYIOLIMX
JUIS peieHus] PU3NYECKUX 3HAHUM;

OPUEHTUPOBAThCS B  PANIMYUHBIX MOAXOAAX MPHUHATUS  pELICHUN
(MHIMBUAYaJbHOE, MPUHATHE PEUIeHUs B TpPYIe, NPUHATHE PEIICHUN
TpyIIoi);

CaMOCTOATENBHO COCTABISTH AITOPUTM PelieHHs (PU3UUECKON 3a1auul WU
IUTAHAa MCCIICOBAHUA C Y4YETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTpOJIb, SMOLMOHAJIbHbIN NHTEJLJIEKT:

JIaBaTh a/ICKBATHYIO OLICHKY CUTyallMy U MPEJIaraTh IUIaH €€ N3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHs])  Pe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACATEIBHOCTH (B TOM YHCJIE€ B XOJ BBINOJIHEHUS
(GuU3MYECKOTO UCCIENOBaHMsSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENHCTB, M3MEHHUBIIUXCS CHUTYyallMil, YCTAHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4YeJoBeKa B XOJ€ CIOpa WUIIHM JHUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;
npuU3HaBaTh CBOE MPABO Ha OMIMOKY NpU PEIIeHUU (PU3NUECKHX 3a/1a4 WIn
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



IHPEAMETHBIE PE3YJIbTATDBI

K xon1y o0yuenus B 7 Kjacce rnpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJENb, TUIIOTEe3a, €AUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE MABMKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaCKTOpHUsA, PaBHOACHCTBYIOIIAS
cwia,  gedopmanus  (ymopyrasi, — IUIacTUYeCKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBieHus (audQysus, TEIOBOEC JBUXKEHUE YACTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEpPaBHOMEpPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalllCHUsI, TepeAada MAaBJICHUS TBEPABIMU TEIaMHU, XUJIKOCTSIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHUE TeJl, [MpeBpaIIcHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (U3MYECKUX  SBICHUNA B
OKpYXKalolleM MHpe, B TOM YHcClie (U3UYECKUE SBJICHUS B TPHUPOJE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBOM U HEXKUBOU
NpUpoOJie, NCHUCTBUE CHUJIBI TPEHUST B MPUPOAEC U TEXHHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJCHUS Ha XKUBOW OpraHU3M, IJIaBaHHUE PBIO, phlUaru B
TeJIe YeJIOBEKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3y4YCHHBIC CBOMCTBA Tel U (PU3UUYECKUE SBIICHUS, UCIIONB3YS
dbuznyeckre BEIMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cuja TpEeHHUs, AaBlieHUE (TBEPAOro Teja, JKUAKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CUJIA, MEXaHW4YecKas paboTa, MOIIMHOCTh, TJICYO CHUJIBI,
MOMEHT CWJbl, KO3(PDUIIMEHT TMOJEe3HOTO JEWCTBUS MEXAHU3MOB,
KMHETUYEeCKash M TMOTCHIMaJIbHAs DHEPrus), MpU ONMUCAHWM TPABUIHHO
TpakTOBaTh  (U3MUECKU  CMBICT  HUCIOJB3YyeMBIX  BEJIMYWH, HX
0003HaueHUs W CAUHMIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3MUYECKYIO BEIUYHHY C JAPYTUMHU BEIMYUHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYUH;
XapakTepu30BaTh CBOWCTBA Tes, (U3WYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW MmpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUjIo paBHOBecHs pbiuara (61oka),



«30JI0TO€ IIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3HUECKUE SIBJICHUS, TIPOIIECCH U CBOWCTBA TEJ, B TOM UHCIIE
U B KOHTEKCTE€ CHUTyalUWd MPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YsS 3aKOHBI U
dbopMyTbl, CBs3BIBarONINE (PU3MYECKUE BETUYMHBI: HAa OCHOBE aHAIIM3A
YCJIOBHS 33/1a4d 3alHUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATH (DU3UUECKUE
BETUYUHBI B (DOPMYJIBI U TMPOBOJUTH PACUYEThI, HAXOAUTHh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1ad, OLEHUBATh PEATUCTUUHOCTD
MOJTY4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOIIU
(U3UYECKUX METOJOB, B OTMCAHUU UCCIEAOBAHUS BBIACISTH IPOBEPIEMOE
OpeanoyiokeHne  (TUMoTe3y),  pasidyaTb WM MHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJIbTaT, HaXOJUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (PUBMYECKUX SBJICHUA WM
buznuecKux CBOMCTB Tel: dbopMyIUpOBaThH IPOBEPSIEMBIE
IPEIO0JIOKEHNUs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHMUS,
3aMKChIBATh XOJ1 ONBITA U (DOPMYIIMPOBATH BHIBOIBI;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHMUS, BPEMEHH, MAacChbl Tela,
o0béMa, CUJBI M TEMIEpaTypbl C MCIOJb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIETOBAHUE 3aBUCUMOCTH OAHOM (PM3MUECKON BETUYHHBI OT
JIPYrol C HCIOJB30BAHUEM MPSIMBIX HU3MEPEHUU (3aBUCUMOCTH MYTU
PaBHOMEPHO JBHXKYLIErOCsl TeJla OT BPEMEHU JBUKEHUS TeEJa, CHIIbI
TPEHUsI CKOJILKEHUSI OT Beca Tejia, KauecTBa 00pabOTKU MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT ILIOLIAA CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YJUIMHEHUS! TPYXUHBI, BHITAIKMBAIOIIEH CHIIbI OT 00BbEMa
IIOrPYKEHHOM YacTU Teja U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH Te€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
TJIaBaHUs TEJ, YCJIOBUW paBHOBECHsI pblyara u OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM  Y4eOHOTO HCCIIEOBaHUSA, COOMpaTh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHUs], CIeAys NPEeNJIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH B BHUIE



NpEIJIOKEHHBIX TaOnull U TpaduKOB, JAeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIICIOBAHMS,;

IPOBOJAUTH KOCBEHHBIE HU3MEpEeHHs (PU3MUECKHX BEIMYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKEHUS,
JaBJICHHE  BO3/yXa, BBITAJIKUBAIONIAs  CWIA, JEHCTByOmas Ha
MOTPYXEHHOE B KHUJIKOCTh TeNOo, KOA(D(PHUIMEHT MONe3HOro aeWCTBUSA
IPOCTBIX MEXaHWU3MOB), CIeAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISATH 3HAUEHUE UCKOMOW BETTUYHHBI;

COOJTFO/IaTh MpaBWJIa TEXHUKU OE30MMaCHOCTH MpH paboTe ¢ 1abopaTopHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYHbl, OapomeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHCAHUS (B TOM YHCIHE:
MNOJIIUITHAKN, YCTPOWCTBO BOJOIPOBOJA, THUIPABIWYECKUN IIpecc,
MaHOMETp, BEICOTOMED, OPIITHEBON HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBax (pM3MYECKUX SBJICHUN U HEOOXOAUMbIEe (PU3NUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEpPhl  (HAXOAUTh  WHOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B IMOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLlEeH Cpefie;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmanmu B HHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SIBISIETCS MPOTHBOPEYUBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCITIOJIB30BATh MPHU BBITIOTHEHUH yU4E€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOTO  COAEpXaHHs, CIPABOYHbIE MaTepuabl,
pecypcbl cetd MIHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (PU3NIECKOTO COACP)KaHUS, B TOM
qyclie MyOJMYHO JIeNaTh KpaTKUe COOOIEHHUs O pe3ysibTaTaX MpPOEKTOB
WIK y4eOHBIX MCCIEAOBaHUN, NIpPU STOM TIPAMOTHO HCIOJIb30BATh



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (OUM3HKH, COIMNPOBOXAATH
BBICTYIUICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pacHpeeisTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJla4aMH,
CIICIUTH 34 BBIIOJIHEHWEM IUIaHA JCUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  IpPYyNNbl,  BBICTPAaUBAThH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUNTHIBAsI MHCHHE OKPYKAFOIIUX.

K xoniy oOydeHnus B 8 kjiacce nmpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBMXKEHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS SHEprus, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HICKTPUUYECKOE IMOJIEe, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE W CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHKE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTauIM3anus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apAJNIOB, ACHCTBHS JIEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHUE MArHUTOB, JIEWCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHWI0 MX XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3NYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUWE M KaNWULIPHBIE SIBJICHUS B MPUPOJE,
KpUCTAUIbI B mpupoje, uznydenue ColiHIIa, 3aMep3aHUe BOJOEMOB,
MOpCKUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHEra, 3JIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Jpeiid TOJIFOCOB, POJIb MATHUTHOTO TOJISA JISl JKM3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a/auy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBbIE CBOMCTBA (MpHU3HAKK) (DU3NUECKUX
SIBIICHU;

OIMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUSI, UCTIOIB3YS
bu3ndecKue BeTUYNHBI (TEMIlepaTypa, BHYTPEHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJEeJbHAas TEIJIOEMKOCTh BEIECTBA, YyJElbHAs TEIUIoTa
IJIABJICHUsI, yJEJIbHAas TeIUIoTa MapooOpa3oBaHusl, YJelbHAs TeIioTa
CropaHusi TOIUIMBA, KO3(PQUIMEHT TOJIE3HOrO JAEUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAsI BIIAXKHOCTHb BO31yXa, JJIEKTPUUYECKUHN 3apsih,
CHJIa TOKa, JJIEKTPUYECKOE HANPSIKECHHE, COIPOTUBIICHUE IPOBOJHHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, padoTa U MOILHOCTb
AIIEKTPUYECKOTO  TOKa), TMpHU ONHCAHMM TPaBWIBHO  TPAKTOBATH
(bu3MYECKUN CMBICI KCIIOJIb3YEMbIX BEJIWMYMH, 0003HAUEHHUS U €IUHUIIBI
bu3nyeCKuX BEIWYUH, HAXOAUTH (DOPMYJIBI, CBA3BIBAIOIIME JaHHYIO
(U3NYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJb3Ysl OCHOBHBIE IIOJIOKEHUS MOJEKYJISAPHO-KUHETUYECKOU TEOPHUH
CTPOEHHUs BEIIECTBA, MPUHLHUI CYNEPHO3UIUU MOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma i yyacTKa LIelHd, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA DJHEPIUM, IpPU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allUChIBaTh €r0 MATEMaTUYECKOE
BBIPA)KCHHE;

OOBSACHATh (PU3MUECKHE MTPOLECCHl U CBOMCTBAa TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOrMYecKux
iaroB ¢ omnopoi Ha 1—2 H3y4YEHHBIX CBOWMCTBA (PU3UYECKUX SIBJICHUM,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJB3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIN3a
YCJIOBUS 3aa4d 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pElIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI MU  (POPMYIIbI,
HEoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIly4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIAHHBIMH;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPblE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, HCIMOJIb3Yysl ONMUCAHHE HCCIEOBaHUS, BBIICIATH
IIPOBEPSAEMOE  MPEIIOJOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOJIUTH OMBITHI 1O HAOMIOACHHID (U3UYECKUX SBJICHUM WU
(bu3nyecKuX CBOWCTB Te (KanWUISPHbIE SIBJICHUS, 3aBUCUMOCTD JJaBJICHHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpU HU3IYYEHHH OT LBETa U3Jydarouier (moriouaromei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYpPbl KUAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJIEKTPHU3alMs Tel W B3aWMMOJEHCTBUE
JIEKTPUYECKUX  3apsAll0B, B3aMMOJEUCTBHE IOCTOSHHBIX MAarHWUTOB,
BU3yaJIM3allMsl MAarHUTHBIX IIOJIEW TIIOCTOSIHHBIX MarHUTOB, JEUCTBUS
MarHuTHOTO II0JIS HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IpOBEpsEMbIC MPEANOIOKCHHSI, COOMPATh YCTAHOBKY U3 TPEIOKCHHOTO
000pyIOBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJITMPOBATH BHIBOJIBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHUs  TeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3JyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX TPHUOOPOB W MATYUKOB (PU3MUECKHX BEIMYWH, CPAaBHUBATH
PE3yNBTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON TIOTPEITHOCTH;
MIPOBOJIUTH MCCIIEAOBAHNE 3aBUCIMOCTH OJHOM (DU3MUECKON BETUYHHBI OT
Ipyrol ¢  UCHOJIb30BAaHUEM TPSIMBIX HM3MEPEHUN  (3aBUCHMOCTD
CONPOTUBIICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAH TONEPEYHOro
CEUEHUs U YAEIIbHOTO CONPOTUBIICHUS BEILIECTBA IPOBOJAHMKA, CUJIBI TOKA,
UAYUIEr0 4Yepe3 MPOBOAHMK, OT HANpPsDKEHHMS Ha  MIPOBOJHMKE,
UCCIICIOBAaHUE TIOCJIEIOBATEIbBHOTO W  MapajUIeIbHOTO  COCTUHEHHMA
POBOJHMKOB): TUIAHUPOBATH WCCIEIOBAaHUE, COOMPATh YCTAaHOBKY H
BBITIOJHATh WM3MEpPEHUs, CIeaysl MPEeAIOKEHHOMY IUlaHy, (DPUKCHpPOBATh
pe3ynbTarhl MOJYyYEHHOM 3aBHCUMOCTH B BHUAE TaOmul U TpaduKoOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKUX BeIWYUH (yIesbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHUKA, pabora u
MOIIIHOCTh JJIEKTPHUYECKOT0 TOKAa): IJIaHHUPOBATh W3MEpPEHHs, COOMpaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJEAysl MPEAJIOKEHHON MHCTPYKLUHU, U
BBIUUCIISATh 3HAUEHNE BEJINUMHBI,

coOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI JCWCTBUA HW3YYCHHBIX MNPHUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCaHHUS (B TOM YHCIHE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETp, MapoBas TypOWHa, amIepMerp,
BOJIBTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPrHH, SJIEKTPOOCBETUTEIbHBIC
npUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MPUMEPHI), ITEKTPHUUCCKUE
PEIOXPAHUTEIH, DJIEKTPOMATHUT, SJICKTPOABUTATEIh TIOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMUSI O CBOWMCTBAaxX (DM3MUECKUX SIBICHUN W HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM PUCYHKaM  (KHIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, JABHUTaTEIb BHYTPEHHETO
CTOpaHHUs, DJIEKTPOCKOM, PEOCTaT), COCTaBJATh CXEMBI AIIEKTPUUIECKUX
Heneil ¢ mocnea0BaTeNIbHBIM U MapaljIeIbHBIM COCMHEHUEM 3JIEMEHTOB,
pasznuyasi ycloBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;



OPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  TPUMEPax)
IMPAKTHYECKOTO HCIOJIb30BaHUs (PU3UYECKUX 3HAHWNA B IOBCETHEBHOU
JKU3HU I obecnieueHrs 06€30MacHOCTH MpY OOpalleHuu ¢ npudopamMu u
TEXHHYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JIOPOBbS W COOIIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEH Cpefie;

OCYIIECTBJIATh TOUCK WHPOpManuKu (U3UIECKOTO COACpPXKAHUS B
WNHTepHeTe, Ha OCHOBE HWMEIONIMXCS 3HAHUH © TyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HWHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON WIIM MOXKET OBITh HEIOCTOBEPHOM;
WCITOJIB30BATh MPH BHITOTHCHUHM yUYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (U3HUECKOTO  CONEpKaHHsS, CIPaBOYHBIE MaTepHaIbI,
pecypchl cetu MIHTEepHET, BIaieTh MpuéMaMi KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE U KPATKUE YCTHBIC COOOIICHMS,
o006mass uHOpMaLMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIe TyOJUYHO TIPEACTABIATH PE3yJIbTAThI
MPOCKTHOM WJIM HMCCIIEOBATEIBCKON NESITEIbHOCTH, MPU ITOM I'PaMOTHO
UCIIOJIb30BaTh M3YUYEHHBIM TOHATHIHBIA anmapat Kypca (QU3MKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHWHW YYEOHBIX TIPOEKTOB M WCCICIOBAHUN (PHU3NUCCKUX
MPOIIECCOB paclpeiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 34 BBITIOJHEHUEM IIJIaHA JICHCTBUI U
KOPPEKTUPOBATh €r0, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIAd B
NeSATEeILHOCTh TPYMIIbI, BHICTPABATh KOMMYHUKATUBHOE B3aMMO/ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K xoHiry o0yuenus B 9 kiacce npeIMeTHbIE pe3yIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CHUCTeMa OTCY€Ta, MaTepuajbHas TOUKa,
TPaeKTOpHUsI, OTHOCUTEILHOCTh MEXaHUUYECKOTO ABMXKEHUs, aedopmarius
(ynpyrasi, miacTuueckas), TpPEeHHE, IEHTPOCTPEMHUTEILHOE YCKOpPEHHE,
HEBECOMOCTh U TIEPETPY3KH, IIEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJo,
IEHTP TSHKECTH TBEPIOTO Teja, PABHOBECHE, MEXaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK W yJIbTPa3BYyK, 3JIEKTPOMarHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JTAJIbHO30PKOCTD,
CIIEKTPBI UCITyCKAaHUS W TIOTJIONICHMS, ajbda, 0eTa- U raMmma-u3aydeHus,
W30TOIIbI, SIICPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE [BIKEHHE, CBOOOIHOE
naJIcHUe Tell, PABHOMEPHOE JBUKEHHE MO OKPYKHOCTHU, B3aUMOJIEHCTBUE



T€J, PEAKTUBHOE IBIDKCHHE, KOJIEOATEIhbHOE JBMXCHHE (3aTyXaromliue u
BBIHY’KJICHHbIE KOJeOaHUsI), PE30HAHC, BOJIHOBOE JBUYKEHUE, OTPAKEHUE
3BYyKa, MPSMOJIMHEHMHOE paclpoCTpaHEHUE, OTPAKEHHUE M MPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3yiosKeHHe OeNoro CBeTa B
CIEKTp U CIOXXEHUE CIEKTPAIbHBIX I[BETOB, JIUCIIEPCHUS CBETA,
€CTEeCTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3ITy4YEHHUsI) TI0 OMMCAHUIO UX XapAaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DPU3NYECKUX  SIBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NUECKHe SIBICHUS B TPHPOJC:
MPUJIMBBI U OTJIUBBI, ABUXKEHUE TuiaHeT COJIHEUHOU CUCTEMBI, PEaKTUBHOE
JIBM)KCHUE JKUBBIX OpPraHMW3MOB, BOCHPHATHUE 3BYKOB JKUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 05XO, LBETa Te,
ONTUYECKUE SIBJICHUS B TPUPOJE, OMOJIOTHYECKOE ACHCTBUE BUIUMOTO,
yabTPaUOIECTOBOTO W  PEHTICHOBCKOTO M3IMyYEHUH, €CTECTBEHHBIM
paaoaKTUBHBIA (POH, KOCMHUYECKHE Jy4H, PaJUOAKTUBHOE H3IyUCHHE
NPUPOJIHBIX MHUHEPAJIOB, JIEWCTBUE PAAUOAKTUBHBIX W3JIYYEHHU Ha
OpraHv3M YEJIOBEKa), HNpH 3TOM NEPEBOAUTH IMPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3UUECKUX
SIBJICHUH;

ONKCHIBATh MU3YyUCHHBIE CBOMCTBA Tel M (PU3MUYECKHE SIBJICHUS, UCTIOIb3YS
dbu3ndeckue BENIUYUHBI (CpPEIHSsI W MTHOBEHHAs CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHHE, NEpPEMEIICHUE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHMS, CHUJIa YIPYTOCTH, CHUJa TKECTH, YCKOpPEHUE
CBOOOJIHOTO TAJICHUs, BEC TeJla, HUMIIYJIbC Teja, HUMIIYJIbC CHIIbI,
MexaHu4eckas paboTa M MOIIHOCTb, MOTCHIIMAIbHAS DSHEPIHs Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPIrUsl CXKaToU
NPY>XUHBI, KUHETUYECKash DHEpPrus, IOJIHAs MeXaHW4yecKash DHeprus,
Mepuoj U 4acToTa KojieOaHui, JIMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEJIOMJICHUSI CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUN CMBICT KCIOIb3YEMbIX BEIWYHH,
0o003HaueHUs W EIAUHUIIBI (U3UYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO0 BEJIMYHUHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3NYECKUX BEJIIMYUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ysl 3aKOH COXPAHEHHUsI SHEPTryU, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTEIbHOCTH ['anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOI'O YUCEN



NP SIIEPHBIX PEAKIUsSX, TMPHU ITOM J1aBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U 3aMMChIBATh €r0 MAaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBHISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTHYECKHUX
IaroB ¢ Omopoil Ha 2—3 H3YUYEHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUM,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THble 3a7aud  (ONMUpaloIIMecss Ha CcuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (HOPMYJIbI, CBSI3bIBAIOLINE (PU3NUECKHUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a7aud 3alMChIBaTh KPaTKOE
YCJIOBHE, BBISBIIATH HEOCTAIONINE WM W30BITOUHBIE JaHHBIC, BHIOMpATH
3aKOHBI U (POPMYIIBI, HEOOXOUMBIE JIJISl PEIICHUS, POBOJIUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTH TOJYUYEHHOTO 3HAYCHHUA (PUINIECKOU
BCJIMYHHEI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MpPH T[OMOIIU
bU3MYECKUX METOJIOB, MCHOJb3Yys ONUCAHWUE HCCICIOBAHUS, BBIJICIAThH
MPOBEPSIEMOE MPEANOJIOKEHUE, OICHUBAaTh MPABWIHHOCTh MOPSIKA
NPOBEJCHUS  UCCIIEJOBAHMS, JIeJaThb BBIBOABI, HHTEPIPETHPOBATH
pE3yNbTaThl HAOIOIEHUH 1 OIBITOB;

MPOBOJUTH OMBITHI 1O HAOMIOACHHUIO (U3MYECKUX SBJICHUM WU
bu3MYecKuX CBOMCTB Ten (M3ydeHHE BTOpPOTO 3akoHa HprloToHa, 3akoHa
COXpaHEHUs] HHEPTUU, 3aBUCUMOCTH TEpHOJa KOJEOAHWM NPy KUHHOTO
MasTHHKA OT MacChl Tpy3a M KECTKOCTH TPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEIHOE PaCIPOCTPaHEHUE CBETA,
pasnokeHue OeJoro CBeTa B CHEKTP, U3yUYCHHE CBOMCTB M300PAKECHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)k€HUs IMpeaMera B coOMparouieit
JWH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOATENILHO  COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/lOBaHUs, ONHCHIBATH XOJA  OMbITAa W €ro  pe3yibTarhl,
(GbopMyIHUpPOBATH BHIBOIHI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Oompeenss
CpeqHee 3HAaYeHHE W3MEpSIeMON BeTUYHUHBI ((POKYCHOE pacCTOSIHHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp CHoOcO0a HW3MEPECHHUS
(M3MepUTENILHOTO PUOOpPa);

NPOBOJNTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3MUECKHX BEIHMYHUH C
WCIIOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUH (3aBUCHMOCTH IyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM JIBIDKCHUM O€3 HadaJdbHOW CKOPOCTH, Mepuoaa
KOJICOaHMIT MAaTeMaTHYEeCKOTO MAasTHHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH
yIjla OTpaXeHHUsl CBETa OT yTIJla MaJIeHUusl W yIjia MpesioMJIeHUs] OT yrIJia



NajieHus): IUIAHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl TOJYYEHHOW 3aBUCHMOCTHU
Gu3MYECKUX BEIWYMH B BUAC TaOMWI] U TpadUKOB, NeJaTh BBIBOIBI 11O
pe3yybTaTtaM MCCIIeI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIUYUH (CpemHsis
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPHUIHCHT
TPEHHUSI CKOJBKCHHS, MEXaHWuYeckas paboTa M MOIIHOCTh, YacTOTa H
nepuoa KojeOaHWW MaTeMaTUYecKOr0 U NPYKHHHOTO MAasiTHUKOB,
ONTHYECKas CWJIa COOMpArOIel JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIENYs MPEUI0KEHHON MHCTPYKIIUU, BBIYUCIATH
3HAUYECHHE BEJIMYMUHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIBTATHI C YUETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHU;

coOJII01aTh MpaBUiIa TEXHUKU O€30aCHOCTH MpU padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKKM M3YyUYEHHBIX (PUINYECKUX MOJIETICH:
MaTepuajgbHas TOYKa, abCOMIOTHO TBEPIOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKAas JIMH3a, IUTAaHETapHAas MOJENb aToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIJIpa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS HM3YyUYCHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OMNHCAHUS (B TOM YHCIE:
CIHUIOMETP, TATYUKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHsI, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMepa BuiabcoHa), HUCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3NYECKHX SBICHUA U  HEOOXOIuWMble (U3HUECKHE
3aKOHOMEPHOCTH,

UCITOJIB30BaTh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKUX IPOIECCOB
Ipy perieHuN YYEOHO-TIPAKTUYECKUX 3a7ady, ONTHUYECKUE CXEMBI JIJIsi
MOCTPOEHHUS N300paKEHH B IIJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOAUTH  TNPUMEPHl  (HaxoauTh HHPOpPMAIIUIO O  TMpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUs (PU3UUECKHX 3HAHUNA B TMOBCEIHEBHOM
KU3HH JIJ1s1 oOecriedeHusi 6€30MacHOCTH MpU 0OparieHuu ¢ mpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHHUS
HOPM DKOJIOTUYECKOTO TMOBEJCHHSI B OKPY KaIOIIEH Cpefie;

OCYIIECTBIISATh TOWCK HWHpopMauu  (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMoCTOATEIHHO (HOPMYITHPYSI TOMCKOBBIN 3apoC, HAXOAUTh



MyTU OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIyY€HHON MH(OpMAIK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIT0JIB30BaTh MPHU BBIOJIHEHUHN YYE€OHBIX 33JaHUN HAay4YHO-IIOIMYJISIPHYIO
JAUTEepaTypy (PHU3MYECKOTO COAEpXKaHHs, CIPABOYHBIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiaseTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMS,
myOJIMYHO TPEICTABIATh Pe3yIbTaThl MPOSKTHOM WIIM MCCIEI0BATENbCKON
NEATEIbHOCTH, TMPU 3TOM TPaMOTHO  HCIIOJIb30BaTh  HM3y4YCHHBIN
NOHSTUMHBIN anmapar HM3y4yaeMoro pasjena (U3MKH U CONpPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTalueil ¢ Y4€TOM OCOOEHHOCTEH ayauTOpPHUH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KosnuyectBo yacos DJICKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoabsnbie | IIpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBare/bHbIC
padoThI padoThI
pecypchbl

Pa3nes 1. ®u3nka v e€ posib B O3HAHUM OKPYKAIOLEro MUpPa

1.1 dusnka - HayKa 0 IPUPOIE 2 buGnnorexa LIOK
' Y PHPOZL https://m.edsoo.ru/7f416194
1.2 dusnyeckue BeIMUNHBI 2 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
. bubnuoreka [JOK
1.3 EcTecTBEeHHOHAYUHBIN METO/1 TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro no pasaeny 6

Pa3nes 2. [leppoHayasibHbIe CBe/ICHUS] O CTPOCHHH BelllecTBa

2.1 CTtpoeHune BellecTBa 1 bubnnorexa [IOK
) p B https://m.edsoo.ru/71416194
29 JIBU>KEeHUE U B3aMMO/IEVCTBUE YACTHII ) 1 bu6mmoteka I[IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [JOK
23 Arperatible COCTOSIHHS BEIECTBA 2
P - https://m.edso0.ru/7f416194
Hroro no paznerny 5
Pa3nen 3. /IBu:keHHe U B3aMMOdeicTBHE Tel
3.1 MexaHndeckoe IBMKECHIE 3 bubnmorexa LOK

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

32 Nuepuusi, macca, MIOTHOCTh 4 1 but6mmoreka [JOK



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

bubnnorexa [JOK

33 Cuna. B 14 2
A Dbl e https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEN U ra30B
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bubnnoreka [IOK
’ TEJIaMH, )KUOKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHue KUIKOCTH 5 bubnmnorexa [IOK
https://m.edsoo.ru/7f416194
43 AtmocdepHoe naBiieHue 6 bubmorexa HOK
https://m.edsoo.ru/7f416194
44 JelicTBrE )KUAKOCTH U T'a3a Ha MOTPYKEHHOE 7 3 bubnmoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3nes 5. PaGora u MomHoCThL. JHEprus
bu6mmoteka I[IOK
d P 1
> a60Ta 1 MOLHOCTS 3 https://m.edsoo.ru/7f416194
52 [IpocTbie MEXaHM3MBI 5 1 brbsmorexa HOK
https://m.edsoo.ru/7f416194
53 Mexannyeckas SHEprus 4 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no paznerny 12
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 KUIACC

KoanuecTBo 1yacoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/iesioB U TeM undposbie
Ne n/n P Kontpouabusie | IlpakTuuyeckue (ucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pasnen 1. TenuioBble siBJIeHUsI
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmmorexa LIOK
' P - https://m.edsoo.ru/7f4181ce
bubnnorexa [JOK
1.2 T 21 1 5
CILIOBBIC HPOLECCHE https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pasjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
71 DeKTpUuUecKue 3apsibl. 3apsHKEHHbBIE TeTa 7 1 bubnnoreka [IOK
' 7 UX B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
. 7 i 2 2
22 IToCTOSTHHBIN IIEKTPUIECKUIN TOK 0 7 hitps:/m.edsoo.ru/ 76418 Lce
bu6mmotexka I[IOK
2. M 6 1 1.5
3 ATHITHbIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6nmmoteka [IOK
24 4
DCKTPOMArHHTHAS HHAYKLIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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 KUIIACC

KoaungecTBO YacoB DJIeKTPOHHBbIE
HauMeHoBaHHe pa3esIoB U TEM nudpoBbIe
Ne n/n P Kontpoabnbie | IIpakTuyeckue (cpp )
MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
Pa3znea 1. Mexannueckue siBJICHUS
L1 MexaHU4YEeCKOE IBHIKCHHE U CIIOCOOBI €ro 10 1 bubnuoreka [JOK
’ OIIMCAHMSI https://m.edsoo.ru/7f41a4a6
bubnnorexa [JOK
1.2 BsaumonelictBue te 20 1 3
MMOACHCTBHC T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHbI COXpaHEHUs 10 3 nomiorexa LO
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3znea 2. Mexannueckune KoJie0aHHAS M BOJTHBI
b K
2.1 Mexannueckue KoaeOaHus 7 3 nomotexa O
https://m.edsoo.ru/7f41a4a6
22 MexaHnueckne BOJHBL. 3ByK 8 1 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DiekTpoMarHuTHOE 1M0J1e M 3JIeKTPOMATHUTHBIE BOJIHbBI
31 DNEeKTpOMarHuTHOE I0JIE U 6 ) bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 6
Pa3znea 4. CBeToBbIe IBJICHHSA
4.1 3aKOHBI PaCIIPOCTPAHEHHUSI CBETA 6 2 bubmuoteka [IOK



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

bubnnorexa [JOK
2 3
4 JIuH3BI ¥ ONITUYECKHE TIPUOOPHI 6 https://in.cdsoo.rw/7f4 1 ada6
bubnnorexa [JOK
4. P 2
3 a3joxeHue 0enoro cBera B CIEKTP 3 https://m.odsoo.ru/7¢4 1ada6
Wroro no pazneny 15
Pa3pnen S. KBanToBbie siBjIeHHs
bubnnorexa [JOK
1 n 4 1
5 CIIyCKaHME U MOIJIOUIEHUE CBETa aTOMOM https://m.odsoo.ru/7¢4 1ada6
bubmnorexa [JOK
2 6 1
. CTpoeHHE ATOMHOTO pa https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
53 SInepHsle peakuun 7 ! https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 17
Pa3neu 6. IloBTOpHuTEIHHO-00001AIOIINI MOAYJIb
6.1 [ToBTOpeHue 1 0000IIEHNE COAECPIKAHUS 9 ) bubmuorexa [LIOK
’ Kypca Gpu3muku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no paznemy 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

Kontpoiabsubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

JIeKTPOHHBbIE
uudpoBbie
oOpa3zoBaTe/ibHbIE

pecypchl

®dusnka — HayKa O IPUPOJE.
SIBnenns npuponasl. Puznueckue
SBIICHUS

Mexanndeckue, TEIUIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3ByKOBBIC SIBJICHUS

®uznyeckue BEIUUYUHBI U UX
U3MepeHue

Ypok-uccienosanue "N3mepenue
TeMIepaTypbl IPH MOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JJaTYNKA
Temneparypbl”

Kax ¢usuka u npyrue ecrecTBeHHbIE
HayKH U3Yy4aroT IIPUPOY.
EcTecTBEeHHOHAY4YHBIN METO/
no3HaHus. Onucanue GU3NIECKUX
SBJICHUM C ITIOMOILBIO MOJENIEH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUMOTE3bI: JATBHOCTH MONETA MIApPHKa,
MMYIICHHOI'O TOPU30HTAJIBHO, TEM
OoJtbIrie, 9eM OoJIbIe BhICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMbITHI,

7 JIOKA3bIBAIOIIKE JUCKPETHOS CTPOCHUE buGmorexa HOK
P P https://m.edsoo.ru/ff09fe0a
BEIllCCTBA
8 JIBM>KEeHUE YacTUI] BEIIECTBA bubmorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 Ha0JII0/ICHUIO TEIJIOBOTO PACILIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BELIIECTBA
B3aumocBs3bp MeX Iy CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHHUSIX Ml IX bubnuoreka [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
Mexanndeckoe JBIKCHHE.
12 PaBHOMEpHOE B HEpaBHOMEPHOE bubmorexa HOK
p p P https://m.edsoo.ru/ff0a05¢c6
JIBIDKCHHUE
bu6nmmorexka [IOK
13 Ckopoctb. EquHHNIBI CKOpOCTH
p 8 H p https://m.edsoo.ru/ff0a079¢
bu6nmmorexa [IOK
14 Pacuer nmyTy 1 BpeMEHU IBUKEHUS
https://m.edsoo.ru/ff0a0ac4
HNueprys. 3ak0oH HHEPIINH.
P . P bubmuorexa [JOK
15 BzaumopeiicTBue Ten Kak mpuYrHa
https://m.edsoo.ru/ff0a0c10
M3MEHEHUSI CKOPOCTH JIBUKEHUS TEI
16 [TmoTHOCTH BemecTBa. Pacuer macchl bubmuorexa [JOK
1 00beMa TeJia IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas 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

IJIOTHOCTHU TBEPIOIO TEIA»

Pemenue 3amau mo teme "[1oTHOCTE

bu6mmoreka [IOK

18 BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoiecTBus Tei. Crta
ynpyroctu. 3akoH ['yka
Jlabopatopnast padota «3yuenue
20 3aBUCUMOCTH PACTSIKCHHS
(tedopmaniun) Npy>KUHBI OT
MIPUIIOKEHHOHN CHJIBD)
21 SIBnenme TaroreHus. Cuia TSHKECTH
CBs13b MEX]1y CHIJION TSKECTH U
22 Maccoi Tena. Bec tena. Pemienue bubmorexa HOK
https://m.edsoo.ru/ff0al778
3aga4 no teMme "Cuia tsokect"”
” Cwita TSKeCTH Ha JPYTUX IJIaHeTax. bubnnoreka [IOK
PusnyecKue XapakKTePUCTUKH IUIAHET https://m.edsoo.ru/ff0al1502
bu6nmmoteka [IOK
24 Msmepenne cuit. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6nmmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CroxeHue IByX CHII, HalPaBJICHHBIX
26 10 OJTHOM MPSIMOM. bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIIAS CHIT
7 Pemenue 3agau mo reme
"PaBHonelicTBytOmIast cun"
)% TpeHue CKOIIbKEHUs U TPEHUE ITOKOS. bu6mmoreka [IOK
TpeHune B npupoie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas pabora «3ydenue bubmuoteka [IOK



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

3aBUCHUMOCTH CUJIbI TPEHUS
CKOJIBXKEHUS OT CHJIBI JIABJICHUS U
XapakTepa COMPUKACAIOIINXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc®

Pemenue 3amay Ha onpenenieHre

30 PaBHOAECUCTBYIOLIEN CUJIIBI
Pemenue 3anau o remam: «Bec
31 tenay, «['padpudeckoe n3odpaxkeHne bu6mmoteka LIOK
cuimy, «Cubly, «PaBHOICHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KonTpoabHas padota 1o remam:
«MexaHnnueckoe IBIKeHUE», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300paKeHUE CHUID»,
«Cuby
3 Hasnenue. CriocoObl yMEHBIIICHUS U bubnnoreka [IOK
YBEIIMUEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue raza. 3aBUCUMOCTH
34 JaBJIEHU ra3a oT 00bEMa, bubmmorexa [TOK
https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypbl
Ilepenaua maBmeHUs TBEPILIMU
35 TeHI;I\jIII/I )KIfIl)IKOCTSIMI/I u fziaMH. 3akoH bubmmorexa [OK
’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBlieHME B )KUJIKOCTH U Ta3e, bubnunorexka [IOK
BBI3BAHHOE JIEHCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo reme «/laBienne B bubmuorexa [JOK
JKHJIKOCTH U Ta3e. 3akoH [lackasy https://m.edsoo.ru/ff0a2826
38 CooOmraromuecs cocyabl bubnmnoreka [IOK



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

bubnnorexa [JOK

39 I'mapa €CKHI1 mpecc
HAPABIIHACCIHH P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmaeBoit
SKMAKOCTHBIN Hacoc
Atmocdepa 3emnn. [puannen
CYIIIECTBOBAHMS BO3TYIITHOM
41 0}(;210111(1/1 3emiun 3;][3};ICI/IMOCTI> bubmorexa [IOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBJICHUS OT BHICOTHI
HaJl YPOBHEM MOPSs
bubnnorexa [JOK
42 B a. ATMocdepHoe TaBIeHHE
e BO3IYX TMOCHEpHOE AaBCHI https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMocgepHOTro JaBIeHUS. bubnuoreka [LIOK
OmneitT Toppuuennu https://m.edsoo.ru/ff0a2dag
3aBHCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BI)ICOTI)(Ii)Hz OBHEM bubmmorexa [IOK
Jasit AYp https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocdepHoe bubnnorexa [IOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agad mo reme
46 n "
ATtMochepHoe naBiIeHUE
SeMCTBHE )KUJKOCTH U ra3a Ha
47 f r )KCHHOCJIB HUX TEJIO bubmiorexa LIOK
orpy ’ https://m.edsoo.ru/ff0a3276
ApxumMeoBa cuia
JlabopaTtopHas pabota «Onpenenenue
BBITAJIKUBAIOIIEH CUJIBI, bubmuorexa [JOK
48 . .
JIECTBYIOIIIEN Ha TENO, HOTPYKEHHOE https://m.edsoo.ru/ff0a33fc

B XXUIAKOCTb»



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

JlaGoparopHas paboTa 1o Teme
«HMccnenoBanue 3aBHCUMOCTH Beca
TeJa B BOJIE OT 00BbEMa MOTPYKEHHOM
B )KHJIKOCTb YaCTH TEJIa

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

50

IInaBanue Ten

bubnuorexa [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KonctpyupoBanue apeomeTpa Ui
KOHCTPYUPOBAHHUC JIOOAKH U
onpeeneHue e€ rpy30mnoabEMHOCTH"

52

Pemenue 3anau o remam: «IlnaBanue
cya0B. Bo3ayxonnaBaHuey,
«JlaBneHue TBEpABIX TEI, KHUIKOCTEH
Y Ta30B»

bubnnorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuyeckas padota

bu6mmotexa I[IOK
https://m.edsoo.ru/ff0a3{82

54

Momnocts. EquHUIEI MOITHOCTH

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0a3{82

55

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IIPH
noaneMe 1o JectHuie"

56

IIpocTeie MexaHU3MBL. Poryar.
PaBHOBecue cuit Ha ppruare

57

KonTponbHas pabota 1o reme
«/laBrieHME TBEPABIX TEI, KUIAKOCTEH
1 Ta3oB» / Beepoccwuiickas
MpoBepoYHas paboTta

58

Peseprubrii ypok. Pabota ¢ Tekctamu
1o teme «/laBneHue TBEPABIX Tell,

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



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

KUJKOCTEH 1 Ta30By» / Beepoccuiickas
poBepoyHas pabora

59

Poruaru B TexHuke, ObITY U IPUPO/IE.
JlaGopaTtopHnast pabora
«HccnenoBanue ycioBHi paBHOBECUS
pbIyara

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agay 1o reme «Y CJI0BUS
paBHOBCCI/ISI pmqara»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT mosre3Horo neicTpus
Mexanusma. Jlaboparopnast pabora
«3mepenue KIIJ1 HakmoHHOM
TUIOCKOCTI

0.5

62

Pemenne 3agau no teme "PaboTa,
MortHocTh, KIT/"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckasl SJHeprusl.
Kunernueckas 1 noTeHIMANbHAs
SHEprus

bu6mmotexa I[IOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUSI MEXaHUYECKOM
SHEPTUN

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT IO TEME
"DKCIEepUMEHTAIBHOE ONPEACIECHUE
M3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLNATbHON YHEPTHH MTPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
IJIOCKOCTH"

66

KonTponpHas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPTUS»

67

PesepBHrlit ypok. Pabota ¢ Tekctamu

bu6nmoreka [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 teme "Mexanndeckoe aBMkeHue"

https://m.edsoo.ru/ff0adee6

Pesepaublii ypok. Pabota ¢ Tekctamu

68 o Teme "Padota. MOLIHOCTb. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I1IO 68 B

I[TPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosnunuyectBo yacos DJIeKTPOHHbBIE
Ne Jara nudposbie
Tema ypoka Kontpoiabusie | IlpakTuuyeckue
n/n Bcero u3yueHHs1 | oOpasoBaTeJbHbIE
padoTbI padoTbI
pecypchbl
OcHOBHBIE TIOJIO’KEHUST MOJICKYJISIPHO-
. bubmmoreka [JOK
1 KMHETUYECKON TEOPUH U UX OIBITHHIE 1
https://m.edsoo.ru/ff0a5256
MOITBEPIKICHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJI 1
3 Mogenu TBEPAOTO, JKUAKOTO U 1 bubnnorexa [JOK
ra3000pa3HOro COCTOSIHUI BEUIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
4 YKUAKOTO ¥ Ta3000pa3HOIo COCTOSIHUM |
BELIECTBA HA OCHOBE II0JIOKEHUN
MOJIEKYJIIPHO-KWUHETUYECKON TEOPUH
5 Kpucrannuueckue u amop¢Hsble Tena 1 brbsmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KaTUJUIIPHOCTb. 1 bubnnoreka [IOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bu6mmotexa I[IOK
7 TermoBoe pacuiupeHre U cxKaTue 1
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHKCHHS 1
YaCTHII
9 Buytpennsist sneprus. CriocoObt 1 bu6muorexa [LIOK
W3MEHEHUSI BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Bunae! reruionepenaun 1 bubnmnoreka [IOK



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

https://m.edsoo.ru/ff0a6412

11

Ypok-koHpepenmus "l[Ipakrnyeckoe
WCIIOJIb30BAHHE TEMJIOBBIX CBOMCTB
BEILECTB U MAaTEPUAJIOB B IIEJISIX

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a65c0

sHeprocoepekeHus"

2 KonuuecTBo TennoThl. Y neybHast bubmuoreka [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIUIOBOTO OalaHca. bubnnoreka [IOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TeIJI000MEHa IMPU CMEIIUBaHUT https://m.edsoo.ru/ff0a6a98
XOJIOJIHOU U ropsiyeit BobI"
Pacuer konuyecTBa TEMIOTHI,

15 HEOOXOIMMOTO ISl HarpEeBaHUs Tena
Y BBIICIIIEMOTr0 UM IMPHU OXJIAXKACHUU

16 JlaGopatopHas pabota "Omnpenenenue bubnnorexa [IOK
YAEJIbHOU TEMJI0EMKOCTH BemiecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIJIMBA. Y IeJbHas TeIoTa bubmuorexa [JOK
CcropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpIEeBaHNE

18 KpUCTAIIJIMYECKHUX Tel. Y IeJIbHas buGnnorexa [IOK

P ' https://m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

19 JlaGopatopHas pabota "Omnpenenenue bu6mmoreka [IOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHS. bu6mmoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y nennHas Temiora but6mmoreka [JOK



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 KOHJICHCALIUH.
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS
0T aTMOC(EpPHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3yxa. Jlaboparopnas
pabora "Onpenenenue
OTHOCHUTEJILHOM BJIAXXHOCTH BO3Tyxa"

bubnuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha onpenenieHre
BII&YKHOCTH BO3/yXa

24

[IpuH1MnIBL pabOTHI TEIIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBUraTen BHyTPEHHETO CrOpaHusl

25

KII/I TerutoBoro aBuraTessi.
TeruoBbIe IBUTATENH U 3aIATA
OKpYXarolIe Cpeabl

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

26

3akoH COXPAHCHUA U MPEBPALLCHU A
OHCPIUHr B TCIJIOBLIX ITPOLECCAX

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
o TeMe "TennoBble SIBICHUS.
M3menenue arperaTHbIX COCTOSTHUM
BemecTBa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbHas pabora no teme
"Tennossle sABieHUs. I3MeHeHnE
arperaTHbIX COCTOSIHUM BelecTna”

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus Ten. J{Ba pona
AJIEKTPUIECKUX 3aPSI0B

30

Ypok-uccienoBanue "IneKTpu3anusl
TEeJ UHAYKLUUEH U IPU
COTPUKOCHOBEHHUH "



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

B3anmoneiicTBre 3apsKEHHBIX TEIL.

bub6mmoteka [IOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87¢4
DIIEKTPUUYECKOE TTOJIE.
1 HarnpsxeHHOCTb 31eKTPUIECKOro bubmmoreka [IOK
nons. [IpuHumn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJEN
Hocurenu snekrpruyeckux 3apsiios.
33 OnemeHTapHbIN 3apsag. CTpoeHue
aToma
34 [IpoBOHUKY U TUAJIEKTPUKH. 3aKOH bubnnorexa [JOK
COXPaHEHUsI AIIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewenne 3a1au Ha npuMeHeHue bubnuoreka [LIOK
CBOMCTB 3JIEKTPUYECKUX 3aps10B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIOBHUS €T0
36 cyuecTBoBaHus. MlcTouHUKH brbsmorexa HOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
37 JIeficTBHSI DJIEKTPUYECKOTO TOKA brbsmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUYECKOTO OISl HA TPOBOAHUKHI 1
U JUDJIEKTPUKHU"
39 DIIeKTPUUECKHI TOK B METAJIAX, bubnmnoreka [IOK
JKUAKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas 1eMb U €€ COCTaBHbIE
4acTH
Cwuita Toka. JlabopaTtopHas pabora
41 "N3mepeHue u peryJiupoBaHNue CUITbI 0.5 bubmmorexa LIOK
https://m.edsoo.ru/ff0a8bd6

TOKa"



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

DNEKTPUUECKOE HAMPSKEHUE.
Boner™mertp. JlabopaTopHas pabota

bubnuorexa [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a%¢14
HanpsxkeHus"

43 CormnpoTHuBiaeHUE TPOBOTHUKA. bubanoreka [IOK
VY 1enpHOE CONPOTUBIIEHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast paboTa "3aBUCUMOCTb

44 ANEKTPUUECKOTO COMPOTUBICHUS | bubmmoreka [JOK
[IPOBOJHUKA OT €T0 JJIMHBI, IUIOLLA N https://m.edsoo.ru/ff0aa738
NONEPEYHOro CeUYeHUs U Marepuana"
3aBUCUMOCTb CHJIbI TOKA OT

45 HanpspkeHus. 3akoH OMa Juist yyacTka bromiorexa LIOK

https://m.edsoo.ru/ff0aad44a

Lenu
JlaGopaTtopHnast pabora
"HccnenoBaHue 3aBUCUMOCTH CHUJITBI

46 TOKa, UIYIIETO Yepe3 Pe3ucTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIPOTHBIIEHUS PE3UCTOPA U
HanpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapasenbHOE
COEIMHEHUS IPOBOIHUKOB
JlaGopaTtopHast padota "IIpoBepka

43 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN TTPU | bu6mmoreka [IOK
MOCIIEIOBATEIIbHOM COEIUHEHNUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopoB”
JlaGopaTtopnas padoTta "IIpoBepka

49 IIpaBUJjIa I CUJIbI TOKA IIPU | bu6mmoreka [IOK

napauIeIbHOM COETMHEHUN
pe3uctopon"

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

Pemenue 3aay Ha npuMeHeHUE

50 3akoHa OMa ISt pa3JIngHoro bubmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOIHUKOB
51 PaboTa 1 MOLITHOCTB AIIEKTPUUECKOTO bubanoreka [IOK
Toka. 3akoH Jlxxoyins-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopuas padora "Onpenenenue
52 a60TpH u Ilzflomlfocn/l 3ﬂeKTqueCK0ro buGnnorexa LIOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUUYECKHE IEMU U TOTPEOUTENN
53 DJIEKTPUUECKOM SHEPTUU B OBIT bubnnorexa [IOK
p P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
54 ITocTositHHBIE MATHUTBI, X
B3aHMOJICHCTBHE
55 VYpok-uccnenosanue "N3yuenue bubmmoreka [JOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruanTtHoe nosje. MaraHuTHoe 1oJie
bu6nmmoreka [IOK
56 3eMIu 1 eTo 3HaUCHHE IS )KU3HH Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka K KOHTPOIBHON paboTe
10 TeMe "DIJIEKTPUYECKHE 3aps/bl.
bu6nmmoteka [IOK
57 3apsoKeHHBIE Tea U UX
N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTsus. I1oCcTOSHHBII
AIEKTPUYECKUMN TOK"
KonTponbhas pabota o teme
"DIekTpUUeCcKUE 3apsiIbl.
P P bubmuoreka [JOK
58 3apsoKeHHBIC Tena U UX

B3auMoiercTBUd. [1oCTOIHHBIN
anexkTpuyeckuit Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abeal
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npoBepoyHas paboTta

59

PesepBHeIil ypok. Pabora ¢ TekcTamu
no teme "[locTostHHBIN
aneKkTpuyeckuii Tok" / Beepocceuiickas
npoBepoyHas paboTta

bubnuorexa [JOK
https://m.edsoo.ru/ff0acdc6

60

OneiT Opcrena. MarauTHoe nose
JIEKTPUYECKOr0 TOKa MaruutHoe
I10JIC KaTyHUIKKU C TOKOM

bubnuorexa [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue >1eKTPOMarHuToB B
texauke. Jlaboparopuas pabota
"N3yuyeHnue neicTBUs MAarHUTHOT'O
I10JIsI HA TPOBOJIHUK C TOKOM"

0.5

bubnnorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTaTEb IIOCTOSIHHOTO
TOKa. Mcnone3oBanue
AIIEKTPO/IBUraTeNIed B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopatopHas pabota
"KoHcTpyupoBaHue u u3y4eHue
paboThI neKkTpoaBUraTens"

bu6mmotexa [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrter @apazes. 3akoH
AIIEKTPOMATrHUTHON UHTYKIIUH.
IIpaBuno Jlenua

64

Dnektporereparop. CrocoOs
MTOTYYEHUS JIEKTPUUECKOU SHEPTHUH.
DJIEKTPOCTAaHIIMK Ha
BO300HOBIIIEMBIX NCTOYHHUKAX
SHEPTHUU

65

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEeKTPpUYECKue u
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MArHUTHBIE SIBICHUS'"

KonTposnbHas padbora 1o reme

66 "DIEeKTPUUECKUE U MATHUTHEIE 1 Bubmrorexa IIOK
pn https://m.edsoo.ru/ff0acb14
SIBIICHUSA
67 PesepsHblii ypok. PaboTa ¢ TekcTamu | bubnuorexa [LIOK
o teme "TemnoBsie aBaeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepsHblit ypok. PaboTa ¢ TekcTamu 1
o teme "MaruutHsie gsBiaeHud"
OBILIEE KOJIMYECTBO HACOB I10 68 145

[TPOIT'PAMME
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9 KUIIACC

KosnunuyectBo yacos DJIeKTPOHHbIE
(1)
Jr:i-n Tema ypoxka Beero Konrpoabnbie | IIpakTtuyeckue fI[:;:eHI/IH :)Ig;)l;l::;:fenbﬂme
padoTbI padoTbI pecypesr

| MexaHn4yecKoe IBUKEHUE. 1
MarepuanbHas TOUYKa

) Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubnuorexa [JOK
MEXaHNYECKOTO OBMKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IPAMOIMHENHOE 1 bubnuorexa LIOK
JIBUKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBxkeHue. CpeiHsisi © MTHOBEHHAs 1
CKOpPOCTh

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubmuorexa [LIOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopoCTb MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOT'O JBUKCHUS. 1
I'paduk ckopoctu
JlabopaTtopHas pabota "Onpenenenue

7 YCKOpEHUsI Tea npu 1 ] bubnmnoreka [IOK
PaBHOYCKOPEHHOM JBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM IIIOCKOCTH"

g CBobonHoe nasnenue tei. OnbIThl 1
Tlanunes

9 PaBHOMepHOE BHKEHUE TIO 1 bubmuoteka [LIOK
okpyxHocTu. [Iepnoa u yactora https://m.edsoo.ru/ff0ae176
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oOpaiueHnus. JIuneitnas u yriosas

CKOpOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE
1 IIepssiii 3akoH HeroToHa. BexTop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
2 Bropoii 3akon HeroTona. bu6mmoteka [LIOK
PaBHOelicTBYIOIIAs cUla https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuorexa LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemienue 3ama4 Ha mpuMeHeHHE bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubnnoreka [IOK
15 Cina ynpyroctit. 3axott I yka https://m.edsogru/fanecaZ
16 Pemenue 3anaud no reme «Cuna
YIPYTOCTH»
17 JlaGopatopHas pabota «Onpenenenue bubnnorexa [IOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
18 Crna Tpesis bubnuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuita bu6mmoreka I1IOK
TPEHUD» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "Omnpenenenue bu6mmoreka [IOK
K03 pHIIMEeHTa TPEHUS CKOIbKEHHS" https://m.edsoo.ru/ff0af8be
Pemenue 3agad mo teMme "3aKOHEI
21 Hprorona. Cuna ynpyroctu. Cuna bubamorexa [HOK
" https://m.edsoo.ru/ff0afb8e
TpEeHus
” Cuna TSKECTH ¥ 3aKOH BCEMUPHOTO bu6mmoreka [IOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO https://m.edsoo.ru/ff0af044
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najgeHus

VYpok-koudpepenuus "JIBrkeHune e

23 BOKPYT I'PaBUTALlOHHOTO LIEHTPA
(Conneunas cuctema). ['amaktuxu"
Pemenue 3anau no teme "Cuita
bubnnorexa [JOK
24 TSDKECTU Y 3aKOH BCEMUPHOIO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 [IepBas kocMuyecKkast CKOPOCTb. bu6nuoreka LIOK
HeBecomocTth u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBecue MaTepuaabHOM TOUKH.
AGCom0THO TBEPAOE TEIO.
26 PaBHoBecue ép Oro TeJa ¢ bubamorexa LOK
BHOBECHE TBEPOTO TEI
. . p https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpaIICHUSI.
MowmenT cuinsl. LlenTp TspKecTn
PaBHOBecue MaTepuaabHOM TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOrO TEIA C
3aKpeIIEHHON OChIO BpallICHUSI.
MowmeHT cunsl. LeHTp TsKECTH
)% Pemenne 3amad mo teme "MoMeHT bu6nmmoreka [IOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
" bubnnoreka LIOK
29 TeMe "MexaHNJecKoe JBIKEHHUE.
. | https://m.edsoo.ru/ff0b0408
B3aumopeiictue Ten
KonTponbhas pabota o reme
" bubnnoreka LIOK
30 MexaHndeckoe IBMKEHHE.
N | https://m.edsoo.ru/ffOb06ec
B3aumopeiictue Ten
31 Umnynec Tena. mMmynbe cuibl. 3aKkoH bu6mmoreka [IOK
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COXpaHEHUs UMITyJIbCa. Y IIPYroe u
HEYIIPYTro€ B3aUMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa

Penrenue 3amay o teme "3akoH

bubnnorexa [JOK

32 COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢
3 Ypok-koHpepenmus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoteka LIOK
34 Mexanunyeckas paboTa u MOIITHOCTb https://m.edsoc?ru/ffOb0384
35 PaboTa cuitbl TSKECTH, CHUITBI bubnnorexa [JOK
YIIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JBMKEHUH TeJIa 10
TOPU30HTAJIHON ITOBEPXHOCTID
37 CBsI3b BHEPIUU U PabOTHI.
[ToreHunanbHas 3HEpPrUs
18 Kunerndeckas sneprus. Teopema o bubnnorexa [IOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKe
40 JlaGopatopHas pabota «/3yueHue bu6mmoreka [IOK
3aKOHA COXPAaHECHUS YHEPT U https://m.edsoo.ru/ffOb12fe
A1 KonebaTenpHoe NBIIKEHUE U €T0 bubnunorexa [IOK
XapaKTEPUCTUKHN https://m.edsoo.ru/ff0b1858
4 3aryxaromiue KoueoaHusl. bu6mmoreka [IOK
Buiayxnennsie konebanus. Pezonanc https://m.edso0.ru/ff0b2010
43 MarematnuecKkuil 1 Npy>KMHHBIA

MassTHHUKU
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https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuojia KojaeOaHuii OT KECTKOCTH
MPYXUHBI U MACChI TPy3a»

bubnuorexa [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHepruu npu
MEXAHUYECKUX KOJIEOaHUIX

46

JlabopaTtopHast pabota «OnpeneneHue
Y4aCTOTHI U TIEpHOJia KoIeOaHui
IMPY>XUHHOI'O MasdTHHUKa»

bubnnorexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH MEPHO/Ia KOIeOaHui
rpy3a, HOABEIIEHHOI0 K HUTH, OT
Macchl rpy3a»

bubnnorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHbl. CBOWCTBA
MEXaHM4YECKUX BOJIH. [IpoaosibHbIE U
MIOTIEPEYHBIE BOJTHBI

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHdpepenuus "MexaHndyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOJHBI"

50

3Byk. PacnipocTpanenue u otpaxeHnue
3BYyKa

51

VYpoxk-uccnenosanue "Habmonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
Y4acTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTa TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepenus "YapTpa3Byk U
UH(Pa3BYK B IPUPOJE U TeXHHUKe"

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

54

IIoaroroBka k KOHTpOJ’IBHOfI pa60Te 1o

bu6nunoreka LIOK
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TeMe "3aKOHbI COXPAHEHHUS. https://m.edsoo.ru/ff0b25f0
Mexannueckue KoaeOaHus ¥ BOJHBI"
KonTtponbHast pabora o Teme
55 "3akoHbI cOXpaHeHUs. MexaHuueckue
KoJie0aHusl U BOJTHBI"
56 DJIeKTPOMArHuTHOE TOJIE. bubmmoreka [JOK
DJNIeKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypoxk-kordepenuus "Hlkana
58 AJIEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
Hcnosb3oBaHue 3IEKTPOMArHATHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsi COTOBOM CBSAZH"
VYpok-uccienosanue "M3yuenue
g bubmmoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIBI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 YaCTOTHI U JUIMHBI AJIEKTPOMATHAUTHON
BOJIHBI
DneKTpOMarHuTHast MPUPO/ia CBETA.
. bubnuorexa [JOK
61 CxopocTb cBeTa. BosHoBbBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
CBETa
Hcrounnku ceta. [IpsimonnHeiiHOe
bu6nunoreka [IOK
62 pacrpocTpaHeHHE CBeTa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Connua n JlyHsl
3aKOH OTPAKEHHUs CBETA. 3epKaJa.
bubnunorexa [IOK
63 Pemenue 3a1ay Ha mpuMeHeHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKeHUs CBETa
64 [Ipenomnenue cBera. 3akoH bubnmnoreka [IOK
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IMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHoe BHYTpEeHHEE OTpaXKEHHUE CBETA.

bubnnorexa [JOK

65 Hcnonp30Banue OJIHOIO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpPaXeHUS B ONTHYECKHUX CBETOBOAAX =
JlabopaTtopnast padota "HMccnenoBanue
66 3aBUCHUMOCTH yTJjia MPeTOMIICHHS
CBETOBOTO JIy4a OT yIJIa MMaJIeHUus Ha
rpanuile "Bo3yx-crekiao""
Ypok-koH(pepenmus "HMcmonp3oBanue
67 MOJIHOTO BHYTPEHHET0 OTPAKECHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"
bubnnorexa [JOK
68 JIunzel. OnTHyeckas cuia JUH3bI
https://m.edsoo.ru/ff0b3f2¢c
bubnuoreka [JOK
69 [TocTpoenue n300pakeHUi B IMH3AX
p p https://m.edsoo.ru/ff0b444a
JlaGopaTtopHast pabota "Onpeznenenue
. bubnnoreka [IOK
70 (OKYCHOTO pacCTOSIHUS U ONITHYECKON 1
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAOTICH JIMH3BI
71 Ypok-koHpepenius "Ontuyeckue bubnuoreka [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ff0cOa7e
bubnnoreka [IOK
72 I'na3 xak ontuueckas cucrema. 3peHue i
https://m.edsoo.ru/ff0b4684
7 Ypok-kondepentus "JlepexTo
3penus. Kak coxpanuts 3penne”
Paznoxxenue 6emoro cBeTa B CIIEKTP.
74 OnbiTel HhtoTOHA. ClioKeHne bubmuorexa [IOK
CIIEKTPaJIbHBIX LIBETOB. [{ucnepcus https://m.edsoo.ru/ff0c0f4c

CBCTa
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JlabopaTtopHas pabota "OnbITHI 11O
pa3oKeHuIo O0eJI0ro CBeTa B CHEKTP U

bubnuorexa [JOK

75 BOCIIPUATHIO LIBETA IIPEMETOB IIPU UX hitps://m.cdsoo.ru/fl0c0e2a
HaOJII0JIEHUH Yepe3 LIBETOBbIE
buabTph"
Ypok-npaktukyMm "BosHoBbIE
76 CBOICTBa cBeTa: AUCIEpCUs,
uHTepdepeHus u nudpaxus”
77 Omnsite Pesepdopa v nmnanerapHas bubnnoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens aroma bopa
Hcnyckanue u nor. HHE CBET
79 aTZI\Z](():M%KBZHTBi ﬁ;f:ﬁq;;: ' bubmmorexa LIOK
https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 Ypok-npaktukym "Habmronenue bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTE U €€ BUOBI bubnmorexa [IOK
https://m.edsoo.ru/ff0c1672
20 Crpoenue aromHOro a1pa. Hyknonnas bubmuoreka [JOK
MOJICIIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IpEBpALLICHUS. bubmuoreka [LIOK
H3otomsl https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau o teme: but6mmoreka [JOK
"PannoakTrBHBIE TpEeBpalLieHUs " https://m.edsoo.ru/ff0c1b4a
85 ITepuon momypacnazna
VYpok-koHpepenuus "ParnoakTuBHbIe BuGmiorexa 110K
86 U3JIy4eHUS B IPUPOJE, MEIULIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126
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S nepuble peakuuu. 3aKOHBI

87 COXPaHEHHUs 3aps1I0BOT0 U MAaCCOBOIO bubmorexa LIOK
wcen https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBs3M aTOMHBIX siiep. CBs3b bubnnoreka [IOK
MACChI ¥ JHEPTUHN https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3anay o reme "SAnepusie
peaxun”

90 Peakuuu cunTte3a u neneHus saep. bubnnoreka [IOK
Wcrounuku sneprun CosHua u 3B€31 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepaas

01 sHepretuka. JleicTBus
PaauOaKTUBHBIX U3IIYYCHHH Ha )KUBbBIC
OpraHu3Msl"

[ToaroroBka K KOHTPOJIBHOM paboTe IO

0 TeMe "DIIeKTPOMAarHUTHOE TOJIE. bubnnorexa [IOK
DIIeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBebie siBieHus"

KonTponbHnas paboTa no reme

23 "DJIeKTPOMarHuTHOE TIOJIE.
DNIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBrbie siBieHus"
[ToBTOpenue, o6oOIIeHNE.

94 JlaGopatopHbie paboThI IO KypCy Bubmrorexa LIOK
" . " https://m.edsoo.ru/ff0c245a

BsaumoneilicTBue Ten
[ToBropenue, 06001eHue. Perenne
95 pacUeTHBIX U KAYECTBEHHBIX 3a]1a4 10 bubmorexa [OK
" " https://m.edsoo.ru/ff0c2572
teme "TemnoBsie Mpouecchl
96 [ToBTOpenwue, 0606meHNE. Pemenne bubnuoteka [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

pacyYeTHBIX U KaU€CTBEHHBIX 3a/1a4 110
teme "KIIJ] TerioBbix ABUraTenen”

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 0600menue. Pemenne

bubnnorexa [JOK

97 1
paClle'THBIX U Ka4eCTBEHHBIX 3a%[aq o hitps://m.cdsoo.ru/fl0c2b30
teme "KIIJ] anekTpoycTtanoBOK"
[ToBTOpenue, 06001IEHNE.
98 JlaboparopHbie pabOTHI IO KypC 1 1 bubmmorexa [IOK
" " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBbBIE SIBJIICHUS
[ToBTopenue, 0606menue. Pabora ¢
99 TEKCTaMU I10 TEME "3aKOHBI 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHHUKE
IToBTOpenue, 0000menue. Padbora ¢
100 TeKCTaI;/H/I 110 TEME I'{IK0ﬂe6aHm{ u 1 buGmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6061eHne. Padora c
101 TekcTaMu Mo TeMe "CBeTOBEIE 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600mmenue. Pabora c
102 TekcTamu 110 Teme "KBanroBas u 1
sanepHas Gpusuka'
OBUIEE KOJIMYECTBO YACOB I1IO 102 7

ITPOTPAMME



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




MPOBEPSIEMBIE ITPEJMETHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS

7 KIIACC

Kon
NMPOBEPAEMOro
pe3yiabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1.1

HCIOJIb30BAaTh NU3YYCHHBIC ITOHATU

1.2

pas3iinuaTtb SABJICHHUA I1I0 OIIMCAHHIO HX XaAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JCMOHCTPUPYIOIINUX JAHHOC Q)HSHHGCKOC SABJICHHUC

1.3

pacrio3HaBaTh IPOSIBIIEHUE U3YyYCHHbIX (U3UUECKUX SBJICHUI B
OKpY’KalolleM MHpE, B TOM 4YHcie (U3NYECKHE SBJICHUS B IPUPOE,
IPU 3TOM MEPEBOAUThH NPAKTUYECKYIO 33Jauy B Y4eOHYIO, BBIIEIATH

CyIIECTBEHHBIE CBOICTBA (MIPU3HAKH ) (GPU3UICCKUX SIBICHUI

1.4

ONHKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBJICHUS,
UCHONB3Ysl (pU3MUecKHe BEIWYMHBI, HPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICH MCIIOJIB3yeMbIX BEJIMYUH, MX
0003HaYeHUs U €IUHUIBI PU3NUECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO  (HU3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKM  H3YYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCIIMYHNH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/IIICCKI/IC SABJICHUA W IPOLICCCHI,
HCIIOJIB3YyA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM [OdaBaTb CJIOBECHYIO
(I)OpMyJIPIpOBKy 3aKOHa MW  3alucCbhiBaTb €ro MaTr€MaTH4YCCKOC

BBIPaKCHUC

1.6

OOBSICHATh (PU3NYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEN, B TOM
YuCl€ W B KOHTEKCTE CHTyaluld NPAKTUKO-OPHUEHTHPOBAHHOIO
XapaKkTepa: BbIABIATH I[PUYUHHO-CIEICTBEHHBIE CBSA3H, CTPOUTH
oObsicHeHWe U3 1 — 2 JOormyeckux wmiaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PU3NUECKUX SABICHUN, PU3NUECKUX 3aKOHA UIIH

3aKOHOMEPHOCTH

1.7

pemiath pacy€THble 3a1auu B 1 — 2 neHCTBHSI, UCTIOIb3Ys 3aKOHBI U




(bopMyIbl, CBA3bIBAIOINE (PU3NUECKNE BETUUMHBI: HA OCHOBE aHAIM3a
yCIIOBUSL 3aJadd  3alUCBIBATh KPAaTKOE YCIOBUE, IOJACTaBIATh
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHbIE, HEOOXOAUMBIE AJISl PELICHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTD IMOTYYCHHON (PU3NICCKON BEIIMIHHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh IMPH IMOMOIIU
bu3NYECKUX METOAOB, B ONHCAHUU HCCIIECIOBAaHUS  BBIICISTH
MIPOBEPSAEMOE MPEIIIOI0KEHUE (rumoresy),  paznuyaTh u
UHTEPIPETUPOBATh MOJYUYEHHBIH pE3yNbTaT, HAXOAUTh OIIMOKH B

XO0J¢€ OIlbITa, A€JIaTb BBIBOABI 110 €r0 pE3yJjibTaTaM

1.9

IPOBOAMTH OMNbBITHl MO HAOMIOACHUIO (DU3MYECKUX SIBJICHUN WU
dbusznueckux  CBOMCTB  Ten:  (QopMyIupoOBaTh  MPOBEpsSEMBIC
IPEIIOJIOKEHNs, CcOoOMpaTh  yYCTAHOBKY M3  INPEJIOKEHHOTO

000pyT0BaHUs, 3aIMCHIBATH X0/ OTIBITA U (POPMYIMPOBATH BHIBOJIBI

1.10

BBINOJIHATh NPSIMblE U3MEPEHUs C HCIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHHUS MPUOOPOB € YIETOM

3aJIaHHON a0COJIIOTHOM MOTPEIIHOCTH U3MEPCHHM

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEIIMYUHBl OT JPYrol C UCIONb30BAHUEM MPAMBIX HW3MEPECHUN,
y4acTBOBaTh B IJIAHUPOBAaHUU Y4E€OHOrO HCCIIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYS MPEII0KEHHOMY ILIaHY,
¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX
BEJIMYMH B BU/JIE MPEAJIOKEHHBIX TaOIMIl U TpadUKOB, JIeaTh BBIBOIbI

0 pe3yJibTaTaM MCCIIEOBAHUS

1.12

MNpOBOAUTL KOCBCHHLIC H3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KeHHOﬁ HWHCTPYKIUU: IIPU BBIITOJIHCHUU H3MepeHHI>’I CO6I/IpaTL
SKCIICPUMCHTAJIBHYIO YCTAaHOBKY W BBIYUCIIATH 3HAYCHUC HCKOMOM

BCIIMYHUHBI

1.13

coOmoaTh MpaBWja TEXHUKH O€30macHOCTH Impu pabore cC

1ab0paToOpHBIM 000pyI0BaHUEM

1.14

YKa3bIBaATbh IMPUHIIUIIBL JIeHCTBUS HpI/I60pOB n  TCXHHUYCCKHUX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIHUIIBL JefiCcTBUS N3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTPOﬁCTB C IIOMOIIBKO HX OIIMCaHHA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI n

HeoOXoauMbIe (PU3UIECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TPUMEPHl (HAXOIUTh HMHQPOPMALMIO O TPHUMEPaX)
NPaKTUYECKOTO UCIOJIb30BaHUS (DU3MYECKUX 3HAHUH B IMOBCETHEBHON
KU3HU Juis  obOecriedeHusi 0e30macHOCTH Tpu  OOpalieHud ¢
npuOOpaMu U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUS 3I0POBbBS

COOJTIOICHYSI HOPM 3KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIICH cpesie

1.16

OCYUIECTBIISITh OTOOP MCTOYHHUKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUU C 3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCA 3HAHUM U MyTEM CPABHEHUS PA3IMYHBIX HCTOYHUKOB
BBIICTISATE MHQOPMAIIMIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM WK

MOET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BaTh npu BBINIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3NYECKOTO  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus HH(DOpMAIIH

13 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OcHOBe 2 — 3 HCTOYHHUKOB HHGpOpMaUU (PUINIECKOTO
COJIEpXKaHUsA, B TOM 4YHCIIe MyOJUYHO JeNaTh KpaTKHe COOOIIECHUS O
pe3ynbTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHHUMN, MpPU ITOM
rPpaMOTHO HCIOJb30BaTh H3YYECHHBIM MOHATHIHBIN ammapar Kypca

(Gu3HKH, COPOBOXKAATH BBICTYIUIEHUE MpE3eHTaLel

1.19

IIPpU BBIITOJIHCHUH y‘-Ie6HBIX IIPOCKTOB 1 I/ICCJ'ICI[OBaHI/Iﬁ pacnupeaciaTb
0053aHHOCTH B rpymnine B COOTBETCTBUH C TOCTABJICHHBIMU 3aJadaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aICKBATHO OIICHHMBATDH
COOCTBEHHBIN BKJIad B JCATCIBHOCTbL TI'PYIIIIbI, BBICTPAWBATDH
KOMMYHHKATHBHOC B3aHMOﬂeﬁCTBHe, YUUTBIBasA MHCHHUC

OKPYKAIOITHX

8 KVIACC

Kon
MPOBEPAEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHusi

1.1

HCIIOJIB30BaTh IOHATUA

1.2

pas3inyaTtb ABJICHHA IO OIMMCAHUIO MX XapaKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOC SABJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHE M3YYCHHBIX (PU3MYECKUX SBICHHHA B
OKpYXarolleM MUpe, B TOM uucie (U3NYecKue sIBICHUS B MPUPO/IE,
IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 337auy B Y4eOHYIO, BBIICIATH

CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH ) GUZNUYECKUX SABJICHUN

1.4

ONUCBHIBATh MH3YyYEHHBbIE CBOMCTBA Tel M (U3NYECKUE SIBICHHUA,
UCMONb3ysd (U3MYECKHE BEJIMYUHBI, IMPU OINUCAHUU IPABUIBHO
TPaKTOBaTh  (PU3MUYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMs M €AMHUILBI (PU3MUECKUX BEJIUYMH, HAXOAUTh (YOPMYJIBL,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0O BEIUYMHY C JPYTUMH
BEIMYMHAMHU, CTPOMTh  TpaQUKM  M3YyYEHHBIX  3aBUCUMOCTEH

(UBUYECKUX BETUYUH

1.5

XapaKTCPHU30BaATb CBOMCTBa TCII, (I)I/I3I/I‘IGCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YyA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM [OaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3allMChIBATh €ro MarCMaTH4YCCKOC

BBIPAKEHUE

1.6

00BACHATH (1)I/ISI/I‘ICCKI/IC IpouccCChbl U CBOMCTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAaKTUKO-OPUCHTUPOBAHHOT'O XapakTepa:
BBIABJIATH IPUYIMHHO-CICACTBCHHEBIC CBA3U, CTPOUTH 00BsAcHeHHE u3 1
— 2 JIOTMYECKHUX IIaroB C IIOMOIIIBIO 1 -2 HU3YUYCHHBIX CBOICTBa

¢bu3nyecKux sBIEeHUN, PU3NUECKUX 3aKOHA UIIU 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a7aud B 2 — 3 NEWCTBUS, UCTOJIb3Ys 3aKOHBI U
(bopMyIbl, CBSI3BIBAIONINE (PU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIU3a
YCJIOBHS 3a/1a4M 3alIMChIBATh KPATKOE yCIOBUE, BBISBIATH HEIOCTATOK
JaHHBIX U1 pelIeHMs] 3aJaud, BHIOMpATh 3aKOHBI U  (QOPMYJIBL,
HEoOXOoauMBIEC ISl €€ pelleHHs], MPOBOJUTh PacuéThl U CPaBHUBATH
MOJIydeHHOE 3HA4YeHHEe (PU3NUECKOW BEIMYHHBI C HW3BECTHBIMH

JaHHBIMH

1.8

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(I)I/I3I/I‘-ICCI(I/IX MCTOHOB, UCTIOJIB3YS OITMCAHUC UCCIICAOBAHUS, BEIACIIATH
MMPOBEPAECMOC MPCANOIJIOKCHNUE, OLCHUBATH IPABUJIBHOCTH IMOPAAKA

MMPOBCACHU UCCIICAOBAHUS, 1CJIaTh BBIBO/IbI

1.9

MPOBOJIUTH OMBITHI TIO HAOMIOACHUIO (PU3MYECKUX SBICHUN WIH
(Gu3NUECKUX  CBOMCTB  TelX:  (OPMYyIUPOBaTH  IPOBEPsiEMbIC

NPENoNIoKEeHUsl, CcoOupaTh  yCTAaHOBKY M3  MPEUIOKEHHOTO




000py10BaHUs, OTIUCHIBATH XOJ1 OMBITA U (POPMYITHPOBATH BHIBOJIBI

1.10

BBIIIOJIHATBH IPAMBIE M3MEPEHUs C MCIOJIb30BAaHUEM AaHAJIOIOBBIX
nprOOPOB M JATYUKOB (PU3UUECKUX BEITHMYUH, CPABHUBATH PE3YIIbTATHI

HU3MEPEHHH ¢ yUETOM 3aJaHHOM aOCOTIOTHOMN MOTPEITHOCTH

1.11

MPOBOAWTH  HCCIIEJOBAHME 3aBUCHUMOCTH  OJIHON  (usuueckoi
BEJIMYMHBl OT JIPyroil C HCIOJb30BAHUEM MPAMBIX H3MEPECHHN:
IUIAHUPOBATh HCCJIEIOBaHUE, COOMpATh YCTAaHOBKY U BBINOJHATH
U3MEpEeHUs, Clleqysd MPeMJIOKEHHOMY  IUIaHy, (HUKCHUPOBATh
pe3yabTaThl MOJTYYCHHOW 3aBUCUMOCTH B BHJE TAOMUI] U TPadUKOB,

ACJIaTh BBIBOJLI ITO PE3yJIbTaTaM UCCICIOBAHUA

1.12

IMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/Ip8.TB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaeaysa HpGILJIO)KGHHOfI HHCTPYKIMU, W  BBIYUCIATH 3HAYCHUC

BCJIIMYMHBI

1.13

coOMmofaTh MpaBWiIa TEXHUKH O€30MacHOCTH TpH  pabore ¢

71a00paTOPHBIM 000PyI0BAaHUEM

1.14

XapaKTepU30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX MpHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIUCAaHUS, HUCIOJIb3Ys
3HaHHA O CBOWCTBaX (PU3MYECKUX SBIEHUN U HEOOXOAUMBIE

(I)I/ISI/I‘ICCKI/IC 3dKOHOMCPHOCTU

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOfICTBa U U3MCPUTCIIbHBIC
HpI/I60pLI o CXeMaM U CXCEMATUYHBIM PUCYHKaM, COCTABJIATH CXEMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCJICOAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JJIEKTPUUYECKUX LIeTIEN

1.16

NPUBOJIUTH TMpUMEpbl (HaXOoAWTh HWHQPOPMALMIO O TMpUMEpPaAx)
MPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B MMOBCETHEBHOMN
KU3HH I OOecredyeHHs Oe30MacHOCTH TpHU  OOpameHuu ¢
npruOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH, COXPAaHEHUS 3/I0POBBS U

COOI0OZICHHSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKpY Kalollel cpene

1.17

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEIOLIMXCA 3HAHUW U IYTEM CpPABHEHMUS
JIOTIOJTHATEIFHBIX HMCTOYHWUKOB BBIJCIATh HHGOPMAIHNIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOﬁ WA MOXKET OBITh HC,[[OCTOBCpHOﬁ

1.18

UCMONb30BaTh IPU  BBINOJHEHUHM YYEOHBIX 3aJaHUil  HAy4yHO-




NOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOTO COJEepKaHUs, CIpPaBOUYHbIC
MaTepuainbl, pecypchl ceTu MHTepHer; Buamere npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(POpMAIUN U3 OTHOM

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co371aBaTh COOCTBEHHBIC TUCHMEHHBIC U KPATKUE YCTHBIE COOOIIICHHUSI,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (DH3NYECKOTO
COJICp)KaHUs, B TOM 4YHUCJIEC NYOIMYHO TMPEICTABIATh PE3YJIbTATHI
MIPOCKTHOM WJIM HCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH 3TOM
rPaMOTHO MCIIOJb30BaTh H3YyYECHHBIM MOHATHMHBIN ammapar Kypca

($u3HKH, CONPOBOXKAATH BBICTYIUIEHUE NTPE3eHTaLUEei

1.20

IIPU BBIIIOJIHEHUU YYEOHBIX IMPOEKTOB U MCCIEAOBaHUN (PU3MUECKUX
IPOLIECCOB paclpeieisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIECIWTH 3a BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTb  €ro,  aJeKBATHO  OLIEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb IPYIIBbl, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IPOSBIAL  TI'OTOBHOCTH

paspermarh KOHGIUKTHI

9 KVIACC

Kon
MPOBEPIEMOro
pe3yJjabTrara

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p33OBaTeJH)HOﬁ nporpaMmmMmbl OCHOBHOI'O 0o01Iero 06p330BaHI/IH

1.1

HCIIOJIB30BATh N3YYCHHBIC ITOHATHA

1.2

pa3jindaTtb ABJICHHA IO OIMMCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOIINUX JAHHOC (I)I/I3I/I‘IGCKOC SBJICHUC

1.3

pacro3HaBaTh MpPOSBIECHUE W3YUYEHHBIX (U3MUECKUX SIBICHUNH B
OKpYXarolleM MUpe, B TOM uucie (u3HuecKue SIBICHUS B MPUPOJIE,
IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337auy B Y4eOHYIO, BBIICNIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) GU3UUECKUX SBICHHIA

1.4

ONHKCHIBATh H3YyYEHHBIE CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCHONB3Yysl (pU3MYecKHe BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaYeHHsI U eIUHUIBI (U3NYECKUX BEIMYUH, HAXOIUTh (OPMYJIbI,

CBSI3BIBAIOIME JAHHYIO (U3MYECKYI0 BEIMYUHY C  JIPYTUMH




BCIMUMHAMHU,  CTPOMTh  TpaUKM  H3YyYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BETUINH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (pU3NUECKHE SIBICHUS M IPOLECCHI,
UCIIONIb3YSl HW3YYEHHbIE 3aKOHBbl, NpPU OSTOM JaBaTh CIIOBECHYIO
GOpMyJIIMPOBKY 3aKOHAa ¥ 3alKChIBaTh €r0  MaTeMaTH4YeCKOe

BbIpa)KEHUE

1.6

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh PUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUThH OOBSICHEHUE U3 2
— 3 JOrMYecKHX IIAroB C MOMOILIBIO 2 — 3 HM3yYEHHBIX CBOWMCTBA

du3nvecKux SBICHUH, PU3MUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3aJaud (OmMparouluecss Ha cuctemy u3z 2 — 3
YpaBHEHHUIi), UCHOJB3ys 3aKOHBI U  (OPMYJBI, CBS3BIBAIOIINE
¢u3nuecKkue BEIUYMHBI: Ha OCHOBE aHalu3a YCJIOBMS 3ajaydu
3alUChIBaTh KPATKOE YCIOBHE, BBISBIATh HEIOCTAIOLUIUE WIIHU
M30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYJIBI, HEOOXOTUMBIE
JUIsl peuieHusi, MPOBOAUTH Pacy€Tbl M OLICHUBATh PEATUCTHUYHOCTH

MOJIy4E€HHOT0 3Ha4Y€HUs1 (PU3NYECKOM BETUUUHBI

1.8

paciio3HaBaThb HpO6HeMBI, KOTOPBIC MOXKHO PpCUHINTHL IHpHU IMOMOIIN
(I)I/ISI/I‘ICCKI/IX MCTOHOB, UCITIOJIB3YS OITMCAaHUC UCCIICAOBAHUS, BBIACIIATH
MMPOBEPACMOC TIPCANOJIOKCHUEC, OLUCHHUBATHL IPABHUIIBHOCTH IMOPAIKA
MNpOBCACHUA MUCCICAOBAHUA, MACJIaThb BbIBOJAbI, HWHTCPIPETUPOBATH

pe3ybTaThl HAOIIOICHUIA 1 OTIBITOB

1.9

IPOBOJUTH OIBITHI 1O HAOMIOJCHUI0 (PU3MUECKUX SIBICHUH MU
(bU3MYECKUX CBOMCTB TeNl: CaMOCTOSITENILHO COOMpPaTh YCTAHOBKY H3
M30BITOYHOIO Habopa 00OpY/IOBaHMS, ONMUCHIBATH XOJ ONBITA U €ro

pe3yNbTaThl, ((OPMYIUPOBATH BBIBObI

1.10

MPOBOAWTH TPU HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX HU3MEPEHH,
OTpesieNisis CpeAHee 3HAuYCeHHE H3MepseMOil BennuuHbl (POKycHOE
paccTostHue coOuparoimeld JMH3bI), 000CHOBBIBATH BBHIOOp crmocoba

u3MepeHus (M3MEpPUTENLHOTO Mprudopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHU3MYECKHX BEJIHYUH C
WCIIOJIb30BAaHUEM TPSAMBIX M3MEPEHUM: IUIAHUPOBATh HCCIEN0BAHUE,
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI

HOJIy‘ICHHOfI 3aBUCHUMOCTH (I)I/I3I/I‘-IGCKI/IX BCJINYMH B BHJC Ta6JII/II_II/I




rpauKOB, JeaTh BEIBOBI 110 pe3yIbTaTaM HCCIICIOBaHUS

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh W3MEPEHUs, Clenys MPEeNJOKEHHOW HHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI W AHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHON MOTPELIHOCTH U3MEPEHUI

1.13

coOmofaTh MpaBWiIa TEXHUKH O€30MacHOCTH TpH  pabore ¢

1a00paTOPHBIM 000pyI0BaHUEM

1.14

pa3nnyaTth OCHOBHBIE TNPH3HAKK M3YYECHHBIX (PU3MUECKUX MOJICNICH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
CBE€Ta, JIyd4, TOHKAas JIMH34, IUIAHETapHas MOJECIb aTOMa, HyKJIOHHAas

MOJCJIb aTOMHOTI'O sAApa

1.15

XapaKTepU30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX IpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONMCAHMS, HCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MYECKUX SBJIEHUH U HEOOXOAUMBIE

¢duznyecKue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M  CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX
TEXHUUYECKUX YCTPOIACTB, M3MEPUTEIIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOILIECCOB MPH PELICHUH Y4eOHO-NPAKTHUYECKUX
3ajiay, ONTUYECKHUE CXEMBbI Ul MIOCTPOEHUS N300paKeHHUH B IIIOCKOM

3epKajie U coOuparoleit JuH3e

1.17

IPUBOJIUTH TMpUMEpbl (HAXOAWTh HWHQPOPMALMIO O MPUMEpPAX)
MPAKTUYECKOTO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B MTOBCEIHEBHOMN
KU3HU Ui o0ecriedeHus: 0e30MacHOCTH Tpu  OoOpamieHuu ¢
npuOoOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0POBBS U

cOOII0ICHHSI HOPM DKOJIOTUYECKOTO MTOBEACHUS B OKpY Kalolllel cpejie

1.18

OCYHIECTBIISATh MOUCK HHPOPMAIUU (PU3NUECKOTO COJAEPIKAHUS B CETH
WuTepHer, caMocTosTeNnbHO (opMynupyss TOMCKOBBIM  3ampoc,
HaXOAWTh IIyTH  OINpEAEJCHUs  JOCTOBEPHOCTH  IOJYYEHHOM
uHpOpPMAllMM HAa OCHOBE HMMEIOIIUXCS 3HAHUN M JJONMOJIHUTEIbHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh IPU  BBHIMNOJHEHHMM YYEOHBIX 33JaHUA  HAy4YHO-
HOMYJISIPHYIO JIUTEPATypy (PU3MUYECKOTO COJCpXKaHUs, CIPABOYHBIC
MaTepuaibl, pecypcel cetu VHTepHer; Biazerh NpuEMamMHu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusa UHDOpMALMKU U3 OJHON




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO31aBaThb COGCTBCHHHC INUCbMCHHBIC HW YCTHBIC COO6H.[CHI/ISI Ha
OcHOBe HWHGOpPMAllUU M3 HECKOJbKUX HCTOYHHUKOB (PU3NYECKOTO
COJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW MU
HCCJIEN0BATENIbCKOM  JEATENbHOCTH, HpPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YUYEHHbIM MOHATUWHBIA anIapar u3y4acMoro pasziena
GU3MKM U COMPOBOXAATh BBICTYIUIEHUE IMpe3eHTalel ¢ yd4érom

0COOEHHOCTEHN ayIUTOPUN CBEPCTHUKOB

1.21

IIpHU BBITOJHCHUN yLIe6HBIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (1)I/I3I/I‘I€CKI/IX
MMpoucCCoOB PaCIpPCACIATb 00513aHHOCTH B rpyniie B COOTBETCTBUU C
INOCTAaBJICHHBIMHU  3aJadyaMH, CJICIUTb 3a BbIIIOJHCHHUCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTHPOBATH €ro, aICKBATHO OLICHUBAThb
COOCTBEHHBIN BKJIad B JCATCIBHOCTH TI'PYIIIbI, BBICTpAUBAThH
KOMMYHHKATHBHOC B3aHMOﬂeﬁCTBHe, IIPOABJIIAA T'OTOBHOCTb

paspemaTrh KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUSA

7 KIIACC

Kon
pa3nea

Kon
3JIeMEHTAa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUA

®U3UKA U EE POJIb B [IO3HAHWM OKPYXXAIOILIETO MUPA

1.1

duznka — Hayka O TMpupoje. SBICHHS NPUPOJBI.
duznyeckue  SBICHUS: MEXaHUYECKHE,  TEIIOBBIE,

SJICKTPUYCCKUEC, MAI'HUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

@dusnyeckne  BeMWYMHBL — M3MepeHue — (QU3MUECKHUX
BeymunH.  Ousnveckue  npubopel.  [lorpemHoCTh

u3MepeHuil. MexayHapoaHas CUCTeMa eIUHUI]

1.3

EcTtecTBeHHOHAyUYHBI METOJ| MO3HAHUS: HAOJIIOJICHUE,
IIOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIIBMIKEHUE THUIIOTE3,
OKCIIEPUMEHT TI0 MPOBEPKE TUIOTE3, OObICHEHUE

Ha6moz[aeMor O SABJICHUSA

1.4

Onucanne GpU3NUECKUX SIBICHUN C IIOMOIIBIO MOJIeNel

1.5

[TpakTuyeckue paboTHI:

#Hi#HParf##l13Mepenne pacCTOSHUM.
#i#Par#t#l3MepeHne 00bEMa KUAKOCTH U TBEPAOTO
Tena.

#H#HPar###Onpenenenre pa3MepoB MajbIX Tell.
HH#HPar#Ht#I3Mepenre  TeMmepaTtypsl Ipd  TOMOILHU

KUJIKOCTHOTO TEPMOMETpPA U JaTYUKA TEMIIEPATyPhI

I[TEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEHIECTBA

2.1

H#HPar#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, X
Pa3sMEpPEL. OHI)ITI)I, JOKa3bIBAKOIINE JUCKPETHOC

CTPOCHHUC BCIICCTBA

22

HH##Par### ]| BrokeHne YacTHI[  BEIeCTBa. CBs13b
CKOpOCTH  JBIDKEHUS  YacTHIl C  TEeMIIepPaTypOil.

BpoyHoBckoe amxkenue, tupdysus

23

B3aumopeiicTBue 4acTUl BELIECTBA: TPUTSKEHUE U

OTTAJIKUBAaHUC




Hi#ParfH##ArperaTHple COCTOSIHUSI BEIECTBA: CTPOEHHUE

ra3oB, >KUJIKOCTeH M TBEPIBIX (KPUCTAJUIMUECKUX) TEIl.

24 B3anMocCBsI3b MeXIy CBOMCTBAMM BEIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJICKYJISIPHBIM
CTpOEHHEM

25 OCOOEHHOCTH arperaTHbIX COCTOSTHHIA BOZIBI
[IpakTuueckue paboOTHI:
###Par###Onenka guamMeTpa aToMa METOJOM PSZIOB (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6 HHPart##OnbITel 10 HAONMIOACHUIO  TEIJIOBOTO

pacIMpeHus ra3os.
HH#HPar###OnpITbl 10 OOHApPY)KEHUIO JCUCTBUS  CHUII

MOJIEKYJIAPHOTO MPUTSKEHUS

JIBIDKEHUME U B3AMMO/IEMCTBUE TEJI

31 Mexanunueckoe JBI)KEHUE. PaBHOMEpHOE U
' HEPABHOMEPHOE JIBUKEHHE
HH#HPar#H#CKropocCTb. Cpenusis CKOpOCTh npu
32 HEPAaBHOMEPHOM JBWKEHUHM. Pacuér myTm M BpeMeHu
JBYKEHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3aumoneiicTBue
3.3 T€J KaK IPUYMHA U3MEHEHHs CKOPOCTH ABM)KCHHUS TEIl.
Macca kak Mepa UHEpPTHOCTH Tella
14 #i#HParf## InotHocTs BemecTBa. CBSA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BellleCTBa
3.5 Cuna kak XapakTepHUCTHUKa B3aUMOACUCTBUS TEJ
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl c
' MOMOMUIbIO JUHAMOMETpa
17 HiHPar###sIBnenue Tarotenus u cuia TsokectH. Cua
. TSKECTH Ha Apyrux mia”erax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJBXKEHUS W TPEHHUE IOKOS.
. Tpenue B npUpoe U TEXHUKE
. HHHHPar###Crio)keHne CWJI, HaANpaBJIEHHBIX IO OJHOM
. npssMoii. PaBHozelcTByrOIIas CHI
3.10 [TpakTuueckue pabOTHI:




OmnpeneneHue CKOPOCTH  PaBHOMEPHOIO  JBMXKEHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JEKTPUYECKOTO
aBToMOOWIE M Tak pjanee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbKEHUS Opycka WIM HIapuKa [0
HAKJIOHHOM  miuockocTH. OmpeneneHue  IIOTHOCTU
TBEPJIOTO Tena. OnbITHI, JIEMOHCTPHUPYIOIHE
3aBHCUMOCTh pacTsikeHus (Aedopmanuu) Mpy HHbBI OT
OPUIOKEHHOM  cwiibl.  OmNbITB, JEMOHCTPUPYIOIINE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla U

XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

duzndeckue IBJICHUS B npupoac: NpuMepbl ABMIKCHUS C

3.11 Pa3JIMYHBIMU CKOPOCTSIMHU B KUBOM M HEKUBOU ITPUPOJIE,
JIeCTBUE CHUIIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTponucTBa: TMHAMOMETP, MOAIINITHUKH
JIABJIEHUME TBEPJIbIX TEJIL, )KUJKOCTEM U 'A30B
41 JaBnenue tBEpAoro tena. CrnocoObl YMEHBIIEHUS U
' YBEJIMYEHUS J1aBICHUS
42 JlaBierune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMA,
' TEMITEPaTyPhI
43 [lepenavya naBneHust TBEPABIMU TellaMU, )KUJIKOCTSIMU U
' razamu. 3akoH [lackains. [THeBMaTHUecKre MaIIUHBI
3aBUCHUMOCTh ~ JABJIEHUS  KHMJIKOCTH OT  TJyOMHBL
4.4 IMuapocraTudeckuit nmapagokc. CooOmarmmecs: CoCyabl.
['mapaBiarueckue MEXaHU3MBbI
AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpuanHbl
45 CYLIECTBOBaHMs BO3IyHIHOM oOomouku 3emin. OmbIT
. Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO TABICHUS OT
BBICOTHI HaJ] YPOBHEM MOPSI
46 W3mepenune atmochepHoro nasienus. I[Ipubopsr mis
. U3MEpeHUsl aTMOC(HEPHOTO aBICHUS
[leficTBHe KUIKOCTH W ra3a Ha MOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxuMenoBa) cuia.  3aKoH
Apxumena
4.8 [InaBanue Ten. Bo3myxomiaBanue




4.9

[TpakTuyeckue paboTHL:

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
00béMa TMOrpyKEHHOH B JKMIKOCTb YacTH Tela.
OmnpeneneHye BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha
TENO,  NOrpykE€HHOe B JKMIKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CUJIbl, JEHCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  BBITAJIKUBAIOLIEH
CHJIBI, ACUCTBYIOLIEH Ha TEIO B XKMIKOCTH, OT 00bEMa
IOTPY>KEHHOW B JKMJIKOCTh 4acTH Tejla U OT INIOTHOCTH
xuakoctd.  KoHcTpyupoBanume — apeomeTpa WM
KOHCTPYMPOBAaHHE  JIOAKM M  ompeneineHue  e€

l"py3OHOI[’béMHOCTI/I

4.10

dusnueckue SABJICHU A B 1810)500/0)1 (S BIIMAHHC
aTMOC(l)epHOFO JaBJICHU Ha JKUBOM OpraHusMm, IJIaBaHUC

pBIO

4.11

TexHuueckue yCTpOWCTBA: COOOIMIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJOMNPOBOJA, THAPABIMYECKHHM IIpecc,
MaHOMeETp, GapoMeTp, BBICOTOMEp, MOPLIHEBOH Hacoc,

apeomeTp

PABOTA, MOITHOCTD, OHEPI' 1A

5.1 Mexanuueckas pabota
52 MexaHnueckast MOIITHOCTh
53 [Ipoctble  MexaHM3MBI:  pblyar, OJIOK, HaKJIOHHas
' II0CKOCTh. [IpaBrito paBHOBECHS phlyara
54 [IpumeHeHne paBuia paBHOBECHS pbluara K OJIOKy
«3on0Toe  mpaBuiao»  MexaHukd.  Koaddunuenr
55 IIOJIE3HOT'O JIEUCTBUS MEXaHU3MOB. ITpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [ToreHmanbHas SHEPTUU TeJa, MOAHATOrO HaI 3eMIIEN
5.7 Kunernueckas sueprus
- [Tonnass MexaHuyeckass >HEpPrus. 3aKOH W3MEHEHHUS U
. COXpaHEHUS MEXaHUYECKOMN SHEPTrUu
5.9 [TpakTuueckue pabOTHI:




H#Par###Onpenenenne  paboTbl CUJIBI TPEHUS TIPH
PaBHOMEPHOM JIBJKEHUM TeJla 10 TOPU3OHTAIBHOU
nosepxHoctu.  HMccnenoBanue  yCcinoBHH  PaBHOBECHSA
ppuara. Msmepenue KIIJI HakJIOHHOW IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOH OHCPIun

dusnyeckue SABJICHUSI B mpupoac: pblUaru B TEIIC

5.10
YeJioBeKa
TexHuyeckne yCTpPOWCTBA: pblyar, IMOJABMXKHBIA U
5.11 HETOABHKHBIM OJIOKH, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KNIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI CO/IePIKAHUS
pasiena 3J1eMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJIAPHO-KUHETUYECKOU
61 TEOpHH CTPOEHHUs BemecTBa. Macca u  pa3mepsl
. Mosiekys.  OmbITBI,  MOJATBEPKAAIONINE  OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH
Mopenn  TBEpAOrO,  KHMJIKOrO M razoo0pa3HOro
6.2 coctosiHUl BemecTBa. Kpucraminyeckue u amMmopdHbie
Tena
OOBbsicHEHHE CBOWCTB ra3oB, KHMJIKOCTEH M TBEPIBIX TeI
6 6.3 Ha OCHOBE TMOJIOKEHUM MOJEKYJIIPHOKMHETHUECKON
TEOpUH
6.4 CmaunBaHuE U KaWJUISIPHBIE SIBICHUS
6.5 TennoBoe pacIIMpeHHe U CxKaTHE
66 Temneparypa. CBsi3b TemmepaTypbl CO CKOpPOCTHIO
. TETJIOBOTO IBMYKEHUS YaCTHUIL
67 Buytpennss sneprus. CriocoObl U3MEHEHHsI BHYTPEHHEH
. SHEPTrUH: TEIJIonepeiaya U COBEPIICHHE Pa0OTHI
6.8 Buabl Temionepenayun: TEMIONPOBOJAHOCTh, KOHBEKLIHUSA,




U3JIy4eHue

KonnuectBo TEIJIOTHI. VienpHas  TEIUIOEMKOCTH

6.9
BEIIIECTBA
6.10 TerooOMEeH M TEIUIOBOE paBHOBECHE. YpaBHEHHUE
' TEIUIOBOTO OanaHca
611 [InaBieHne n oTBEpAEBaHUE KPUCTAJUINYECKUX BEILIECTB.
. VYV ienpHas TEaoTa MIaBJICHUS
[TapooOpa3oBanne ©  KoHAeHcamms. VcnapeHue.
6.12 Kunenne. VYaenbHas  Ttemiota mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpHOro
JTaBJICHUS
6.13 BrnaxHocTs Bo3yxa
6.14 DHeprus TOIUIMBA. Y IeibHas TETIOTa CTOpaHuUs
[Tpunuunel  paboTel  TermoBbix  apurarenein  KITJI
6.15 TEIUIOBOTO JBHUraTens. TeryoBple ABUraTeNd U 3alluTa
OKPYXaroIIEH Cpeabl
3aKOH COXpaHEHUs U MPeBpAILEeHNs] SHEPTUHU B TEIUIOBBIX
6.16
poreccax
[TpakTuyeckue paboTHI:
HHHPar#H##ONBITEI 0 OOHApY)KEHUIO JIEHCTBHSI  CHJI
MOJIEKYJISIPHOTO MIPHUTSIKCHHUS.
HH#H#Par#H##0ONBITBI  TI0  BBIPAIIMBAHUIO  KPHUCTAJJIOB
ITIOBAPEHHOM COJIM WX caxapa.
HHPar###ONBI T Mo  HaOJIOIECHUIO TEIJIOBOr0
617 pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEJ.

#Hi#Par#H#Onpenenenre AaBIeHUs BO3Ayxa B OaiioHe
ITTPHTIA.

HHHPar###ONBITB,  TEMOHCTPUPYIOLINE 3aBUCHUMOCTh
JTaBJIEHUS] BO3JyXa OT €ro oOb&éMa M HarpeBaHus WU
OXJIQXK/ICHUS.

H#iHPar###] IpoBepka runoressbl JIMHEMHONW 3aBUCUMOCTHU

JUTMHBI ~ CTOJIOMKA JKHIKOCTH B TEPMOMETPHYECKON




TpyOKe OT TeMIIepaTyphl.

#i#Par#t#Habmonenue U3MEHEHUS BHYTPEHHEH
SHEPTUM Tejla B pe3yJibTaTe TeIuionepeaadyd U padoTh
BHEIIHUX CHUJI.

##Par###lccnenoBanue sIBJICHUS TEIUIOOOMEHa TIpHU
CMEITMBAHUH XOJIOJHOW U TOpSTYCH BOJIBI.
HHPar###OnpeneneHue KOJIMUECTBA TEIJIOTHI,
MOJIy9eHHOTO BOJIOW TpU TEIUIOOOMEHE C HAarpeThiM
METaJUTMYECKUM IIUIUHAPOM.

HHHPar###OnpeneneHue YACIbHOU TEIUI0EMKOCTH
BEILIECTBA.

#Hi#H#Par###lccnenoBanue npouecca UCIapeHus.
HHPar###OnpeieneHue  OTHOCUTENIBHOM — BJIQXKHOCTHU
BO3/yXa.

H##H#Par##H#Onpenenenre yieabHON TEIJIOThl IUIAaBICHUS

JIBJA.

6.18

dusnueckue SBICHHS B TPUPOJAC: MOBEPXHOCTHOE
HATSDKEHHE W KamWULIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B TIpupoae, u3nydenue CoiHIa, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3BI; 00pa3oBaHUE POCHI, TyMaHa,

HUHCA, CHCTA.

6.19

TexHnueckue  yCTpOMCTBAa:  KaNWULIPBI, IPUMEpPHI
MCIIOJIb30BaHUsl KPUCTAIIOB, XXHUIKOCTHBIM TEPMOMETD,
JaT4YUK TeMIepaTyphl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBI, TCUXPOMETp, MapoBas TypOHHa,

ABUTaTCJ]Ib BHYTPCHHECTO CrOPpaHUs.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHNA

7.1 Onextpuzanus Tei. /[Ba posia 3eKTpUUECKUX 3apsi0B
B3aumopnelictBue 3apspkeHHBIX Tel.  3akoH  Kysona

7.2 (3aBMCHMOCTb CHJIBI B3aUMOJAEHCTBUS 3apsSKEHHBIX TE OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXKTY TeJIaMH )

73 Onexkrpuueckoe nose. HanpskEHHOCTD IIEKTPUUECKOTO

nosis. [IpuHOMN Ccynepno3uuuu 3IEKTPUYECKUX II0JIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu snekTpuyeckux 3apsoB. JIeMEHTapHbIN

7.4 anekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku u
JUDIIEKTPUKA
7.5 3aK0OH COXpaHEHUS JIEKTPUUECKOro 3apsaa
76 ONeKTpu4eckuii  TOK.  YCJIOBUS  CYIECTBOBAHUSA
' AIIEKTPUYECKOr0 TOKA. VICTOUHHKH [TOCTOSIHHOT'O TOKA
HencrBus JIIEKTPUYECKOT0 TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUAKOCTAX U ra3ax
o, Onexktpuueckas uenb. Cuia ToKa. ODJIEKTPUYECKOE
' HaInpsDKEHUE
79 CormpoTuBieHne MIPOBOJIHUKA. VY nenpHoe
' COIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa 15 yyacTKa LienH
11 [locnenoBarenbHOE W MapajuleIbHOE  COEIMHEHUE
' IIPOBOJTHUKOB
PaGora ¥ MOIIHOCTH AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyns — Jlenua
113 OJneKTpuYecKrue LeNu U MOTPEeOUTENH HICKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3ambIkaHNe
ITocrosiHHBIE MarHUTHL. B3anMonelcTBHE INOCTOSHHBIX
7.14
MarHuTOB
iy MaruutHoe mnone. MarHutHoe mnosne 3eMiIM U €ro
' 3HAYEHUE JUIsl )KU3HU Ha 3emiie
16 OmneiT Opcrena. MarHuTHOE NOJIE AIEKTPUUYECKOTO TOKA.
' [IpyMeHeHNE IIEKTPOMArHUTOB B TEXHUKE
JleiicTBE MarHUTHOrO TOJS HA IPOBOAHHUK C TOKOM.
117 DNEeKTpoJABUTaTENh MOCTOSTHHOTO TOoKa. Mcmonbp3oBaHue
. AJIEKTPOJIBUraTeIel B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE
7.18 Onbitel @apages.  SIBineHue  3IEKTPOMarHUTHOMN




nHaykuuu. [Ipasuio Jlenna

DneKTporeHepaTop. Crioco0b1 MOJTy4EHUSs
7.19 AIIEKTPUUECKON SHEPIUU. DNEKTPOCTaHIIUU Ha

BO300HOBIISIEMBIX HCTOUHUKAX SHEPTHU

[TpakTuyeckue paboTHL:

OnbITH IO HAOJIOICHHUIO AJICKTPU3AIMU TETl UHAYKIHEH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue JEHCTBHSL  AJIEKTPUYECKOTO MO  Ha

MIPOBOTHUKY H JUAIICKTPUKH.

COopka W mpoBepka pabOTBI DIIEKTPUYCCKOW IICIH

MOCTOSTHHOTO TOKA.

V3mepenue u peryimpoBaHue CUITBI TOKA.

V3MepeHue U peryimpoBaHue HAPSHKECHHS.

HccnenoBaHue 3aBUCUMOCTH CHIIbI TOKA, HIYIIIETO Yepe3

PE3UCTOp, OT CONMPOTHBIICHHUS PE3UCTOPA U HAIPSDKCHUS

Ha PE3KUCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTh

AJIEKTPUIECKOTO COTIPOTHBIICHUSI TMPOBOJHUKA OT €ro
7.20 JUTMHBI, TIUTOIIAH TTOTIEPEYHOT0 CEUEHUS U MaTepuara.

[IpoBepka mpaBuia CJIOXKEHHUS  HaNpsHDKEHUH — TpH
MOCJIEIOBATEIbHOM ~ COEIUHEHUU JIByX PE3UCTOPOB.
[IpoBepka mpaBuia JUisl CUJIbI TOKa MPH MapayieIbHOM
COeMHEHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
AIIEKTPUYECKOTO  TOKA, HAYLIETO 4Yepe3  Pe3UcTop.
OnpeneneHrie  MOIIHOCTH  AJIEKTPUYECKOTO  TOKa,
BBIJIETIsIEMON Ha pe3uctope. MccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO Yepe3 JaMIIOUKY, OT HaIllpsDKEHHS
Ha Hel. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MarHMTHOTO B3aMMOJEMCTBUSI MOCTOSIHHBIX MAarHHUTOB.
N3y4yeHre MarHUTHOTO MOJIS1 TIOCTOSIHHBIX MarHUTOB TIPU
ux oObenuHeHMM M pazzaeneHun. Mccienosanue
JENCTBUS DIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel,  IEMOHCTPUPYIOLUIME  3aBUCHUMOCTb  CHJIBI




B3aMMOJICVCTBUSI KATYIIKM C TOKOM U MAarHUTa OT CHJIBI
TOKa MW HampaBJEHUs TOKa B Karymke. M3ydeHue

HeﬁCTBHH MArdivuTHOroO I10Jis1 Ha IIPOBOJHHUK C TOKOM.

KoncrpyupoBanue U U3yueHHe paboThI
AJIIEKTPOJIBUTATETIS. N3mepenue KIIJI
AIIEKTPOABUTaTEILHON YCT@HOBKH. OnbIThI 1o

HCCICIOBAaHUIO SIBJICHUA SHCKTpOMaFHHTHOﬁ HHAYKIUHA:
HUCCICI0OBaHUC W3MEHEHHI 3HA4YCHUS U HaITpaBJICHUA

HHAYKIOUMOHHOI'O TOKa

7.21

®uznyeckue SBJIECHUS B MPUPOAE: DICKTPUUECKHE
SABIIGHUST B  arMocdepe,  DIIEKTPUYECTBO  >KUBBIX
OpPraHu3MOB, MarHUTHOE TOJie 3eMJIH, Opei( IMOJIFOCOB,
POJIb MarHUTHOTO TOJIS IJIs1 )KU3HU Ha 3eMJle, MOJIAPHOE

CHUAHHUC

7.22

TexHudeckue yCTpPOMCTBA: JJIEKTPOCKOI, aMIepMeTp,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU JHEPIHH,
AIIEKTPOOCBETUTENbHBIE ~ NPUOOPBI,  HarpeBaTeIbHbIE
AJIEKTPOTIPUOOPHI (mpumepsl), BIIEKTPUYECKHE
MPEIOXPAHUTENN, DIEKTPOMArHUT, JJIEKTPOJBUIaTEINb

MOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKA

9 KITACC
Kon
Kon snementa [IpoBepsieMble 27IEMEHTBI COAEPKAHUS
pasnena
MEXAHUYECKUE SABJIEHUA
Mexannueckoe  ABWKEHHME. MarepuanpHas — TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHXKECHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE ABUKEHUE
#i##Par###HepaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHHUE.
8.4 Cpenssis W MIHOBEHHas  CKOpPOCTb  Telna  IpHU

HCPpaBHOMCPHOM ABUXKCHUU




Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEMHOE

8.5
JIBIOKCHUE
8.6 HH#HPar#t#CBoboaHOe nagenue. OnbiTel [anues
#HiHPar###PaBHOMEpPHOE JIBUKEHUE 110 OKPYKHOCTH.
8.7 [lepuon u yacrota oOpamieHusi. JluHeitHass U yrioBas
ckopocTH. LlenTpocTpeMureabHOe yCKOpeHue
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon Hetotona
8.10 Tpertuii 3akon HeroToHa
8.11 H#HPar##H#1 [puHUMI Cyneprio3ULIMK CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#HPar##H#Cuna  TpeHHs: cuila TPEHHUS CKOJIbXXEHUS,
513 CHUJIa TPEHUS TIOKOS, APYTUE BUABI TPEHUS
HHParf##Cuila TSDKECTM M 3aKOH ~ BCEMHUPHOTO
.14 TATOTEHUsA. Y CKOpEHHE CBOOOAHOTO MaIeHUs
g1 JBwxkenue  miaHer  Bokpyr  Comnua.  IlepBas
1 KOCMHU4€ecKasi ckopocTb. HeBecoMoCTh U neperpys3ku
PaBHOBecue MaTepuabHOM TOUKU. AOGCOITIOTHO TBEP0E
8.16 oo
g1 #HiHPar###PaBHOBecue TBEPAOro Tela C 3aKpEIUIEHHON
1 OCBbI0 BpaleHus. MoMmeHT cuibl. LleHTp TsokecTn
8.18 Nmnynse tena. 3menenne nummynbsca. UMmynbe cuib
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 ###Par###PeakTuBHOE IBIDKEHNE
8.21 Mexannyeckasi paboTa ¥ MOIIHOCTb
i PaGotra cun TskecTH, ynpyroctd, TpeHus. CBs3b
5 SHEPIuu 1 paboThI
[loTeHunanbHas  SHEprusi Tena, MOAHIATOrO  Hajl
8.3 MIOBEPXHOCTBHIO 3EMIIH
8.24 IToTeHumanbHas S3HEPrUs CKATOU MIPYKUHBI
#H#HPar#H#KuneTnueckas sHepruss.  Teopema o
823 KMHETUYECKOW SHEPTUU
8.26 HH#HPar###3aKoH COXpaHEHHsI MEXaHUUYECKON 3HEpPruu




8.27

[IpakTuyeckue paboThI:

Omnpenenenrue cpeaHel CKOPOCTH CKOJBXKEHUS Opycka
WIM JBW)KEHUS IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHHUsI Tella IPU PaBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BpPEMEHH IIPH
PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HauaJlbHOW CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJbHOW CKOPOCTU IIyTH OTHOCSITCS
KaK psA HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHUE
IIPOMEKYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUST CKOJIBKEHHS
OT CHJIBI HOpPMaJbHOTO JgaBieHusd. OnpenencHue
KodpduuueHTa TpeHHusl cKojdbkeHus. OrmnpeneneHue
KECTKOCTU MpykuHbl. OmnpeneneHue padOThl CHIIBI
TPEHUS TpU PABHOMEPHOM JBIDKEHHUM Tela 110
TOPU30HTAILHOM moBepXHOCTH. Omnpenenenune padoOThI
CWJIBl  YOPYrocTM  INpu  HoabéMe  rpysa ¢
WCTIOJB30BAHUEM  HETIOJBWKHOTO W IOJBHIKHOTO

OJIOKOB

8.28

dusnueckue sSBJICHUS B npupoac: MpUuiInBbI U OTJIIUBHIL,
JABMKCHHUE IIJIAHET ConHeunol CUCTCMBbI, PCAKTHBHOC

JABUKCHUC KUBBIX OPraHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaI CIIMAOMCETD, JaTYHUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHU A, PAKCTBI

MEXAHUWYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebarensHoe JABUXKCHUC. OcHOBHbBIC XapaKTCPUCTUKHA

- KoJIeOaHUH: IEepHO/, YaCcTOTa, aMILIUTY 1A
99 MaremaTtnueckuii u MIPYKUHHBIA MAasITHUKH.
. [IpeBparenue sHepruu nNpu KoyiedaTeabHOM JIBUKEHUU
93 3aryxatomue KojeOaHus. BbIHYyXJeHHBIE KojeOaHusl.
' Pe3onanc
Mexannyeckne BOIHbL. CBONCTBA MEXAHMYECKUX BOJIH.
94 [IpononbHBIE M MONEpeYHbIE BOJIHBI. J[TMHA BOJHBI U

CKOpOCTh €€ pactpoCTpaHeHUsl. MeXaHW4eCKHe BOJTHBI B




TBEPJIOM TeJI€, CECMUYECKUE BOJIHBI

9.5 3ByK. I'poMKOCTB 1 BbIcOTa 3ByKa. OTpaxeHue 3ByKa

9.6 Wudpa3Byk u yapTpa3ByK
[IpakTryeckue paboThI:
OmnpeneneHue 4actoTbl M Iepuoja  KosieOaHui
MaTeMaTHYeCKOro MasiTHUKA.
Omnpenenenne 4acToTbl MW Iepuoja  KojiebaHuit
HPY>KMHHOTO MasiTHUKA

97 HccnenoBanue 3aBUCUMOCTH  Ilepuoja  KoJjeOaHMi

' MOJBEIIEHHOTO K HHUTH Tpy3a OT JJIWHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
NPY)KHHHOTO MasTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTHU nepuoa Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH
HpYXUHBL. MI3MepeHne yCKopeHUs: CBOOOIHOTrO MaieHHs
dusnueckue SBICHHUS B MPHUPOJE: BOCIPUATHE 3BYKOB

9.8 KUBOTHBIMHU, 3E€MJICTPSICEHHE, CEHCMHUYECKUE BOJIHBI,
IyHaMH, 9XO

9.0 TexHnyeckue yCTpOWCTBA: 3XOJIOT, MCIOIb30BAaHUE

yIBTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAI'HUTHBIE BOJIHbBI

DONEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHUTHHIE BOJIHBI.

101 CBoIiCTBa DIIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 37€KTPOMarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas npuposaa cBera. CKOpOCTh CBeTa.

' BonHoBBIE CBOMCTBA CBETA

[TpakTuyeckue paboTHI:

10.4 W3yuyenne CBOWCTB  DJEKTPOMArHUTHBIX BOJMH €
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
dusnyeckue SBICHUS B NpUpoJe: OHOJIOTHUECKOE

10.5 JelicTeue BUIMMOTO, yIBTPa(uOIETOBOrO u
PEHTIE€HOBCKOTO U3TyYEHUI

106 Texauveckue ycTpoiicTBa: UCIIOJIb30BaHUE

9JICKTPOMAIrHUTHBIX BOJIH JJI1 COTOBOH CBSI3H




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBeta. MicTtouHuku cBera
11.2 [IpssMonMHENHOE pacIIpOCTPaHEHUE CBETA
13 Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaKeHUS
' cBeTa
114 [Ipenomrnenue cBeta. 3akOH TMPEJIOMIICHHS CBeTA.
' [TosnHOE BHYyTpEeHHEE OTpaskeHUE CBETa
11.5 JIunza. Xox nydeit B muH3e
L6 OnTuueckast cuctema ¢oroanmnapara, MUKpPOCKOINA U
' TEJIeCKOIa
7 I'ma3 kak onrtudeckass cuctema. biauzopykocTs u
' JaTbHO30PKOCTh
118 Pasnoxxenue Genoro ceeta B ciekTp. OnbiTel HpioTOHA.
' CrnosxeHue crieKTpanbHbIX I[BeTOB. Jlucnepcus csera
[IpakTuueckue paboOTHI:
#H#Par###ccnenoBanne 3aBUCUMOCTH yria
OTpa)XeHUs CBETOBOTO JIy4a OT YIJIa MaJeHMUs.
#i#Parf##l13yueHre  XapakTepUCTUK  M300pakeHHs
IpeIMeTa B IJIOCKOM 3epKalle.
##HPar##ccnenoBanne 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOI'O JIyda OT YIJIa MaJEeHUs Ha
119 TPAHMIIE «BO3IYX — CTEKIION.
' ##HtPartH## lonmyyenne  n300pakeHUH C  TTOMOIIBIO
coOuparoIe TUH3HI.
#HHPart##Onpenenenue  (QOKyCHOrO pacCTOSHUS U
ONITUYECKON CUITBI COOMPAFOIIIEH JTHH3BI.
HHHPar###ONBITEL IO pa3lIOKEHUI0 OEoro CBeTa B
CIIEKTP.
HH#HHPar#H##0ONbITHl IO BOCTIPUSATHIO I1IBETa IPEIMETOB
MIPU UX HAOTIOICHUN Yepe3 [BETOBBIC (PUIIBTPHI
®dusnyueckue sBICHUS B TIpupoje: 3atMenus CoyHIa u
11.10 JIyHbl, 1IBeTa TeJN, ONTHYECKHE SBICHHUS B arMocdepe

(uBet HeOa, pedpaxiys, pagyra, MUPax)

11.11

TexHnuueckue YCTpOMCTBA: OYKH, MIEPUCKOII,




¢doToanmapar, ONTHIYECKUE CBETOBOIBI

12

KBAHTOBBGIE ABJIEHUA
"1 OmnbiTel Pezepdopna u mianerapHass MOJENb aroMa.
' Mogens aroma bopa
122 Hcnyckanue u MOTJoOLIEHUE CBETa aTOMOM. KBaHTHI
' JInnenyaTele CIIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, OeTa- U TaMMa-U3TydCHUS
Y Crpoenne aromMHoro sapa. Hykimonnas Moxenb
' aTOMHOro siapa. M3otomnsl
s PannoaktuBHbie npeBpawienus. [lepuoa mnomypacnana
' aTOMHBIX SiI€p
16 SnepHble peaknu. 3aKOHbI COXpPaHEHUs 3aps0BOroO U
' MacCOBOI'0 YUCEN
12.7 DHeprus CBA3U aTOMHBIX sA11ep. CBsI3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. ICTOYHUKH 3HEpruu
' CoJHIa U 3BE31Q
129 SAnepnas  sHepreruka. JlelicTBUE  PaTIMOAKTUBHBIX
' U3JIy4YEHUH Ha )KUBBIE OPTaHU3MBI
[IpakTryeckue paboThI:
HaOmronieHne CIUIOIIHBIX M JIMHEWYaThIX CIIEKTPOB
U3ITyYEHUS.
12.10
HccnenoBanue TpeKOB: U3MEPEHHUE DHEPTUM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue painoakTuBHOTO (poHa
@dusnyeckue SABIECHUS B IPUPOJAE: E€CTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PagUOAKTUBHOE H3JIyYEHUE IPUPOJHBIX MHUHEPAIIOB,
JIEWCTBUE PATMOAKTUBHBIX M3IYYEHUW Ha OPraHu3M
4eJioBeKa
1212 TexHnyeckue YCTpOMCTBa: CIIEKTPOCKOIL,

I/IH,Z[I/IBI/IIlyaJ'ILHHﬁ AO3UMETP, KaMepa Bunscona




IPOBEPSIEMBIE HA OI'D ITO ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUSA

Kon
NpOBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30oBaTe/IbLHOM
NPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBanusi Ha ocHoBe PI'OC

[Tonumanue posn  (QU3MKM B  HAYyYyHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBSI3U
U II03HAaBa€MOCTH SBJICHMM IPUPOIBI, O pOJU DKCIEPUMEHTA B
¢usuke, o cucremooOpasylomend poau (PHU3NKK B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOIWH, 00 3BOJIOLUHU
(¢u3NYECKUX 3HAHUN U UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYUYHOU
KapTHUHE MHpa, O BKIJIAJE POCCUHCKUX U 3apyOeKHBIX YUEHbBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IPOLIECCOB OKPYXKAIOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHus O BHUJAX MaTepuu (BEIIECTBO M IIOJIE), O JBUKEHHUU Kak
crocobe CylecTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJIIPHON TEOpUU
CTPOEHHUSI BelIlecTBa, O (U3NYECKOH CYUIHOCTH SBJIEHUI HPUPOABI
(MeXﬂHI/I'-Ie()KI/IX, TCIIJIOBBIX, OJOJICKTPOMAarouTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh SIBICHUS MO OMMCAHUIO UX XapaKTEPHbBIX CBOUCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SIBJICHUC,
YMEHHE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (GU3NYECKUX SBICHUN
B OKpyXaromeM MHUPE, BBIACITAA HWX CYIICCTBCHHBIC CBOMCTBA

(Mpu3HAKK)

BJ'Ia)IeHI/Ie OCHOBAMH ITOHSATHHHOI'O arrmapara M CHMBOJIMYECKOTO
sA3bIKa (I)I/I3I/IKI/I U HCIOJIB30BAHUC HUX IJId PCIICHHUA y‘Ie6HBIX 3aaay,
YMCHUC XapaKTCpHU30BaATb CBOMCTBA TCII, (I)I/I3I/ILICCKI/IC SABJICHUA H

MPOIIECCHI, UCTIONB3Ys (YHAAMEHTATHHBIC U OMITUPUUECKHIE 3aKOHBI

YMeHHe onuchBaTh HN3YYCHHBIC CBOMCTBA TEII U (I)I/ISI/I‘-ICCKI/Ie SABJICHHA,

HCIIOJIb3YA (1)I/I3I/I‘{CCKI/IC BCIIMYMHBI

Bnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHUS C Yy4ETOM
CcOOJIOIEHHsT TPaBIJI OE30MACHOTO TPyJa: HAOMIOACHUE (PU3MUECKHUX
SIBJICHUI:

YMEHHE CaMOCTOATENBHO COOMpaTh 3KCIEPHUMEHTABHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 000pyJOBaHUSA MO MHCTPYKLUH, ONHMCHIBATh XOJ
OIBITA U 3aIMCHIBATh €0 Pe3yJIbTaThl, (HOPMYJIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITHMUNH:
yYMEHHE IUIAaHUPOBATh  HU3MEPEHUs, CaMOCTOSTEIBHO  COoOMpaTh
OKCIIEPUMEHTAIBHYK0  YCTAHOBKY II0 MHCTPYKLMUH, BBIYUCIATH
3HAYCHHUE BEJIMYMHBI M aHAIM3UPOBAThH IOJYYEHHBIE PE3YJIbTAThI C
y4E€TOM 3aJaHHOU IOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHU;
IIPOBEICHUE  HECJIOXKHBIX  OKCIIEPUMEHTAJIBHBIX  MCCIECIOBAHUN;
CaMOCTOATENIFHO ~ COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTaHOBKY H
IIPOBOJUTH  MCCIEJOBAHHME  II0  WHCTPYKLMH,  IPEACTaBIATH
MOJTyYCHHBIE 3aBUCUMOCTH (DM3MYECKHX BEIUYMH B BHJIE TAOIHIl U
rpapMKOB, yUYUTHIBATh NOTPELIHOCTH, A€IaTh BBIBOABI 10 pe3ysbTaTaM

HUCCIICAOBAHUA

[ToHnMaHWe  XapakTepHBIX  CBOMCTB  (DU3MYECKMX  MOJCIei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOIECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX Tel, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHAsi MOJENb aTOMHOIO Si[jpa) U YMEHHUE NPUMEHATh UX IS

00BIACHEHHS (1)I/ISI/I‘ICCKI/IX IIpoHeccoB

YMeHne oOBSACHATH (PU3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE CHUTyaluil MpakTUKO-OPHUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha U3yUEHHbIE CBOMCTBA (PU3MUECKHUX

HBJ'IeHHfI, (bI/I3I/I‘leCKI/Ie 3aKOHBI, 3dKOHOMCPHOCTU U MOJCIIN

VYMmeHue pemarh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHi),
UCIONB3YSl 3aKOHBI U (OpMysbl, CBA3BIBAIOIINE (PU3UUYECKHE
BEIIMYUHBI, B YaCTHOCTH, 3allUCHIBATh KPAaTKOE YCIIOBHUE 3aayH,
BBISIBJISITH HEJOCTAIOUINE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoOXouMBbIe ISl €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHbIE JTaHHbIE,
IIPOBOJIUTHh PACYETHl U OLIEHUBATh PEAINCTHUYHOCTH IOJyYEHHOIO
3Ha4YeHUsl (PU3NUYECKOI BEITMUMHBI; YMEHUE OINPENENATh Pa3MEPHOCTh

(bu3nYeCcKOil BETMYHHBI, [TOJIyYEHHOH NP PEIICHNUH 3a7auu

YMeHHe XapakTepu30BaTh IIPUHLHUIBI  JCUCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHClIe OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IIPOLIECCOB 110 UX ONUCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOMCTBAaX (PU3MYECKUX SBJICHUA M HEOOXOAUMBIC (PHU3NUIECKUE




3aKOHOMEPHOCTHU

10

YMeHue HWCHoib30BaTh 3HAHUS O (PU3MUYECKUX SABICHHUAX B
NOBCETHEBHOM JKM3HM JUIA oOecriedeHus O€30MacHOCTH IpH
oOpamieHnd ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
yCTpOMCTBAaMH, COXpPAHEHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTHYECKOT0 TOBEJICHHUS B OKpYXKalolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTIDKCHHH (U3UKH M TEXHOJOTHH

AJId paliliOHaJIbHOTO IPHUPOJA0IIO0JIb30BaAHUA

11

OneiT mOMCKa, MpeoOpa3oBaHUS W TMPEACTaBIeHUs HUHPOPMaAUU
(bu3MYECKOT0 CONEpKaHUi C MCHOJIb30BaHUEM UH(GOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHMBAaTh JTOCTOBEPHOCTh
MOJly4eHHON WH(pOpMAIMM HAa OCHOBE HMEIOIIMXCS 3HAaHUN U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MCIIOJIb30BaTb  IpU
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JIUTEPaTypy
(U3NYECKOT0 CONEPKAHUSI, CIPABOYHBIE MAaTEpUaJIbl, PECYpChl CETH
WutepHer; BrnageHue 0a30BBIMM  HaBBIKAMH  MpeoOpa3zoBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHUCTEMBI B JPYIyl; YMEHHE
co3laBaTh COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJBKUX NCTOYHHUKOB




HHEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbBIX HA OI'D
11O PU3UKE

Kon

IIpoBepsieMblii 3J1eMeHT COIEPKAHMS

MEXAHUWYECKUE SBJIEHUA

1.1

Mexanuueckoe  aBmkeHHE. MarepuanbHas  Touka. Cucrema  oTcuéra.

OTHOCHUTEIBLHOCTh JBUXKCHUA

PaBHOMepHOE 1 HepaBHOMEepHOE ABMkeHue. CpeaHsis ckopocTb. Dopmyna ass

1.2 BBIYUCIICHUSI CPETHEH CKOpocTH: V = S/t
PaBHOMepHOE NpsSMOJIMHEIHOE JBMKEHUE. 3aBUCUMOCTh KOOPJMHATHI TElia OT
BPEMCHH B CJIy4ae PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHHUS:
13 x(1)=x, +ut
I'padukn 3aBUCHMOCTH OT BPEMEHH Ui MPOCKIUH CKOPOCTH, MPOCKIUH
HepeMeNIeHUs, MyTH, KOOPAWHATHI TIPH PAaBHOMEPHOM IPSIMOJMHEHHOM
JIBHKEHUH
3aBUCHMOCTh KOOPJIMHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO JIBHKCHUS:
e
Sl =V, *i+a* =
=<
dopMysbl A TPOCKIUHU MEPEMEIICHUs], MPOSKIMH CKOPOCTH U MPOCKIIUU
YCKOPEHHSI IPY PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JIBUYKCHUH:
2
1.4 .s].(a‘)=vm.-r+a1.-5.
U.\'(f] =Up, T4, £,
a.(tf)=canst,
UIIL - UI.YL =2{’I.TS.‘(
I'padykn 3aBUCHMOCTH OT BpPEMEHH JJIsl TPOCKIMHU YCKOPEHHsS, MPOSKIHH
CKOPOCTH, TMPOCKIMU TEPEeMEIICHUs, KOOPJMHATHl IPU PaBHOYCKOPEHHOM
NPSMOJMHEHHOM JBHKCHUH
CBoOogHoe magenne. OopMyJbl, ONMUCHIBAIOIINE CBOOOJHOE MaJeHUE Tela MO
1.5 BEPTHKAIN (JIBH)KEHHE Tella BHU3 WJIM BBEPX OTHOCUTEIBHO TOBEPXHOCTH

3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHU ISl TPOEKUIUH YCKOPEHHS,




NPOCKIIMM CKOPOCTH M KOOpAMHATHI NpPU CBOOOJHOM WaJeHWU Tela IO

BEPTUKAIU

CKopocTh PaBHOMEPHOI'O JBIKEHHS Tella MO OKpYKHOCTH. HampapneHue
CKOpOCTH.

dopmyna I BBIUKCICHUS CKOPOCTH YEPE3 PaauyC OKPYKHOCTU U IEPUOL

oOparleHus:
2nR
=
T

LlentpocTpeMuTensHoe  ycKopeHue. HampaBieHue I1EHTPOCTPEMHUTEIHHOTIO

YCKOpPCHUA. (DOpMy.]'Ia AJI BBIYUCIICHUA YCKOPCHUA:

1.6
2
a. = L
“ R
®dopmyiia, cBsI3bIBAIOLIAS IEPUOJL U YACTOTY OOpAILIEHHS:
v = 1
T
Macca. [TnotHocTh BemectBa. @opmyiia 1Sl BBIYUCIIEHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas (pusznyeckas BenuuuHa. CloxeHue cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroTona
Bropoit 3akon HeroToHa:
F=m-d
1.10
CoHanpaBIeHHOCTh BEKTOPA YCKOPEHMS TeJIa U BEKTOPA CUJIBL, ACHCTBYIOLIEH Ha
TEJIo
B3aumoneiicteue ten. Tperuii 3akoH HeroToHa:
1.11 F P _'Fl—>2
L1 Tpenue nokos U TpeHUE CKOIbXeHUsA. @opMyIta il BBIYUCICHUS MOAYJIS CHJIbI

TPEHUSA CKOJIbXCHUS:




1.13

Hedbopmarust Tema. Yopyrue w Heymnpyrue aedopManuu. 3aKOH YIPYrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMHpHO@ TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My - 14
F=¢g. -1 _21
R
Cuna TspKecTH. Y CKOpeHHe CBOOOHOTO MaeHHUs.
dopmyna 1715l BRIYMCICHUS CHITBI TSHKECTH BOJIM3M MoBepXHOCTH 3emun: F = mg.
JBwxenue mnanet Bokpyr Comuina. [lepBas kocMuueckast CKOpOCTb.

HeBecomocTts u NICpETPy3KU

1.15

Nmrrynbe Tema — BekTopHas pu3uveckasi BeTUIrHA.
=m0

HNmnynse cuctemsl Ten. Mi3menenne nmnyibca. IMysibe crbl

1.16

3aKkoH COXpaHCHUSA UMITYJIbCA JJIA 3aMKHYTOI\/’I CHCTCMBI TCII:
D=y +myU, =const

PeakTnBHOE nBMKEHHE

1.17

Mexanunueckas padbora. @opMyria Jj1sl BEIYUCIECHUS PAOOTHI CUJTBI:

A=Fsoosa

Mexannueckast MOIITHOCTD:

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHCPIrUsl. GDopMyﬂa JJI1 BBIYMCIICHUA

KMHETUYECKON YHEPIUU:

}JEJE
Ey=——r

Teopema 0 kuHeTHUeCKOM dHEprur. DopMya AJisi BEBIYUCICHUS TOTEHIIUATBHON




OHCPIuu T€Jjia, IOJHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanuyeckas SHEprus:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MeEXaHWYeCcKoU sHeprun. Popmyra Juist 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[IpeBpalnieHne MEXaHUUECKOW SHEPTUH ITPU HAJTMYUU CUIIbI TPEHUSL.
[IpocTbie MEXaHU3MBI. «30J10TOE IPABUII0» MEXAHUKHU.

Poruar. Momenr cunsi: M - FL.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonsrxubIi 1 HenoaABMWXHBIN 010ku. KII/] mpocThix MexaHU3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH
[aBienue TBEpAOTO TENA.
dopmyra 11 BBIYACICHUS JaBIEHUS TBEPAOIO TENa:
_F
P= ch

121 HaBnenue raza. ATMocepHOe JaBieHuUE.

' I'mapocraTnyeckoe 1aBiIeHUE BHYTPH KUJKOCTH.
®opmynia sl BHIYUCICHUS TaBJICHUS BHYTPHU KUJIKOCTH:
P=pg+Dny

1.22 3axoH Ilackans. ['mapaBiandeckuii mpecc
3akoH Apxumena. Popmyna And  ONPEAETICHHUS BBITAIKMBAIOIIEH  CHIIBI,
JIEHCTBYIOIIEH Ha TEJO0, NOTPYKEHHOE B KUIKOCTh WM ras:

1.23

Fam =PEV

VYcnopue miaBanus tena. IlnaBanne CYZA0B 1 BO3AYXOIIIaBaHUC




1.24

Mexannueckne KoyieOaHus. AMIUTUTYa, TEPUOJ W YacToTa KOJICOaHHIA.

dopmyia, CBA3bIBAIONIAS YACTOTY U NIEPUO]] KOIEOaHUI:

1.25

Maremarnueckuii ¥ IpyKMHHBIA MasTHUKU. [IpeBpamieHue sHepruu npu

KOJIE0ATEIbHOM JIBUKECHUN

1.26

3aryxatomue kojeOanus. BeiHyxaeHnble konebanus. Pesonanc

1.27

Mexanunueckue BOJHBL. [IponosibHbIE M moONEpedHble BOJIHBL. [[JMHA BOJHBI U

CKOPOCTb PacCIpOCTPAHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOU BOJIHBI Ha I'paHUIIE

nByXx cpen. MH(pa3Byk U yapTpa3ByK

1.29

IIpaxkmuueckue pabomvi

N3Mmepenne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
HPY>XUHBL, KO3()(UIIMEHTa TPEHUS CKOJIbXKEHHs; paOOThl CHUJIbI TPEHUS, CHIIBI
YOPYTOCTH; CpeIHEN CKOPOCTH JBHYKEHHUS OpycCKa 10 HaKJIOHHOW IJIOCKOCTH;
ycKOpeHHs Opycka NpH JBM)KEHHUH IO HAKJIOHHOW IUIOCKOCTH; YacTOThl H
nepuoAa KojeOaHUM MaTeMaTHYeCKOro MasTHUKA; YacTOThl W Iepuoja
KoJIeOaHUH NPY>KUHHOTO MasiTHUKA; MOMEHTa CHJIbI, IEMCTBYIOIEro Ha phlyar;
paboThl CUJBl YNPYroCTH MpH MOABEME Tpy3a C IOMOIIBI0 HENOJBHUKHOTO
6510Ka; pabOTHI CUJIBI YIIPYTOCTH MPU MOJIBbEME TPy3a € MOMOIIBIO MOJBMKHOTO
0110Ka.

HccnenoBaHue 3aBHCHMOCTH apXMMEJOBOH CHJBI OT 00BEMa MOTPYXKEHHOM
YaCTH TeJIa U OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKHBAIOLIEH CHIIBI
OT MAacChl TeJla; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOIO JIaBJIEHUS U OT
pOJia MOBEPXHOCTH; CHIIBI YIPYIOCTH, BO3HUKAIOIIEH B NPYKHWHE, OT CTEHEHU
negopManuu MpYXKHUHbI;, YCKOPEHUs1 OpycKa OT yIila HaKJIOHA HalpaBIIsIOLICH;
nepuoa (4acToThbl) KoseOaHUl HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEepHoja
KoJIeOAaHUH TMPYKMHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBaHUE HE3aBUCUMOCTH NepuoAa KoieOaHUN HUTSHOTO MAasTHUKA OT

MacCChI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHUS pbIdara

1.30

Quszuueckue A6nIeHUs 6 nNpupooe. TIPUMEPBl IBWKEHUS C Ppa3IUYHbIMU
CKOPOCTSIMH B ’KUBOHM U HEXKMBOU MPUPOJIE, NEUCTBHE CUIIbI TPEHUS B IPUPOJIE U

TEXHUKE, IPHUIHNBbBI W OTIMUBBI, JABWXCHHUC IIJIAHCT ComHeuHOM CUCTEMBI,




pPEaKTUBHOE IBMIKEHME JKUBBIX OPraHU3MOB, PbIYaru B TEJI€ YEJIOBEKA, BIUSHUE
aTMOC(EepHOrO JaBJCHUS Ha XUBOW OpPraHW3M, IUIaBaHUE pbIO, BOCHPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IYHAMHU, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMIIHMKH, PAKEThI, pbIyar, I'IOI[BI/I)KHHﬁ u

HGHOI[BH)I(Hblﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6BITy,

131 cooOIIaroIuecs: Cocybl, YCTPOMCTBO BOAOIPOBOJA, THUAPABIMYECKHI TMpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, IOPIIHEBOH HAcoC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE ~ TOJIOKEHHUS  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUH  CTPOEHUs

2.1 BelecTBa. Mojienu TBEPOTo, KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

9 JIBmwkenue yactuy BemiecTBa. CBsI3b  CKOPOCTH  JBMDKEHUSI 4YacTHIL C

' Temneparypoil. bpoyHoBckoe nBuxeHue, Iuppysus

23 CmauuBaHue U KaUJUISIPHBIE SIBICHUS

24 TemioBoe pacliupeHue U CKaTHe

2.5 TemnnoBoe paBHOBECHE

26 Buytpennsist sneprusi. Pabora u Ttemonepenaya Kak CIOCOOBI H3MEHEHUS

' BHYTPEHHEN dHEPIruu

2.7 Buel Teruionepenaun: TEMIONPOBOIHOCTD, KOHBEKIUS, U3ITyUEHHE
HarpeBanne wu oxmaxzaenne Tten. KommdecTBO — TEUIOTHL. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=cml(t,~t,)
3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX Ipoleccax. Y paBHEHUE TEIIOBOTO
Oamanca:

29
O +0, +..=0
Wcnapenne n koHaeHcauus. M3MeHeHHE BHYTPEHHEW SHEpPruuM B Ipoliecce

510 WUCTIApeHUsI W KOHJAeHcauuu. KumneHue IKUAKOCTH. YAenbHas TemioTa

' napoobpazoBanus: L = O/m

2.11 BnaxunocTs Bo3ayxa




[InaBnenne wu Kpuctaumzauus. V3MeHeHWE BHYTPEHHEH OSHEpPruM MpuU

IJIaBJICHUU U KPpUCTAJIM3allN. yI[eJIBHaH TCIIJIOTA IIJIaBJICHHUA:

2.12 ’ e,
_}H
BuyTpenHsist sHEprus cropaHus TOIIMBA. Y AelIbHAs TEIUIOTa CrOPaHMsl TOIUIUBA:
2.13 q=0/m
2.14 [Tpunuuns! paboTs TernoBsix asurateneii. KI1/1 termoBoro apurarens
Ipaxmuueckue pabomvi
N3mepenue ynenbHON TEMIOEMKOCTH METAJUIMUECKOTO IMWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOTO BOJOM KOMHATHOM TeMIepaTypbl (UKCUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHIP; KOJWYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HarpeThiM LMJIMHIPOM, IOCJIE OIMYCKaHUs €ro B BOAY KOMHATHOH
TEMIEPATYpPbl; OTHOCUTEIBHOW BIAXKHOCTU BO3AYyXa; YAEIbHOW TEIJIOTHI
IUIaBiaeHus JpAa. lccrnenoBaHue UM3MEHEHHs TeMIepaTypbl BOABI  IIpU
Pa3IMYHBIX YCIIOBHSIX; SIBJICHUS TEIUIOOOMEHA NpPU CMEIIMBAHUHM XOJIOJHOW U
ropsiueil BOJbl; MpoIecca UCnapeHust
Qusuueckue AeieHUss 6 npupooe: TIOBEPXHOCTHOE HATSDKEHHE U KalUJUIIpHbIE
2.16 SBJICHHSI B TIPUPOJIC, KPUCTAIIBI B mpupoae, uznydeHue CorHIa, 3amep3aHue
BOZI0EMOB, MOPCKHUE Opu3bI; 00pa30BaHKE POCHI, TYMaHa, WHEs, CHEera
Texnuueckue ycmpoticmea: KalWJuIApbl, TPUMEPBI UCIIOJIB30BAHUS KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILJICHUS
' JIOMOB, TUTPOMETpBI, TICUXPOMETp, MapoBas TypOUHA, JBUraTelb BHYTPEHHETO
CropaHust
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onexrpuszanus Teil. J[Ba BUaa 2JIEeKTpUUYECKUX 3apsiioB
32 B3anMopeiicTBre 3apsykeHHBIX Tel. 3akoH Kynona
33 3aKOH COXpAaHEHMS JIEKTPUYECKOro 3apsaa
34 Onextpuueckoe nose. Hanpspk€HHOCTh  anekTpuyeckoro mosd.  IIpuHnmn
' CYTIEPIO3UIINH AIEKTPUIECKUX 0JIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn osnextpuueckux 3apaaoB. JleiicTBHE 3IIEKTpUYECKOrO TMOJIA  HA
' aeKTpuyecKkue 3apsiabl. [IpoOBOIHUKY U TUDIEKTPUKU
3.6 [TocTosiHHBIN AeKTpUUEeCKUA TOK. JleHCcTBUS 3y1eKTpuyeckoro Toka. Cuia Toka.




Harmpsixenue.
I=gq/t, U=A4/4

:‘)J'IGKTpI/ILICCKOC COITPOTUBJICHHC. yI[eJ'IBHOC SJICKTPHUYECKOE COIIPOTHUBIICHUEC!

3.7 R = pl/S
18 3akon Oma 151 ydacTka snekrpuueckou nenu: I = U/R
[TocnenoBarenbHOE COCTUHEHUE TPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenpsHOE COEAMHEHNE TPOBOJHUKOB PABHOT'O CONPOTUBIICHHUS:
U =U;I=I+I; r=5
2 2 B
CwmenianHbie COeTMHEHUS IPOBOTHUKOB
310 Pabota u MonHOCTB deKTpUuyeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenna:
2
3.11 O=I"-R-t
310 OneiT Opcrena. MarHuTHOE MoOJj€ OPSMOTO MPOBOJHHMKA C TOKOM. JlnHuu
MarHUTHOM MHIyKIIUU
113 MaruutHoe mnoje IIOCTOSHHOrO MarHura. B3aummonelcTBHE NOCTOSHHEIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO MOJII HA IPOBOJHUK C TOKOM
3.15 OnbiTel @apazes. SABieHue AMeKTpoMarHuTHON nHAYKIMuU. [IpaBumno Jlenma
Ilpakmuueckue pabomuwi
N3MepeHne  BIEKTPUYECKOTO0  CONPOTHBICHHUS  PE3UCTOpa;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJIHUKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHLAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHKA, INIOMIAAN €0 IMOINCPEYHOro CCUCHUA U

YACIBHOT'O COITPOTUBJICHUS.




[TpoBepka mpaBuiia sl SIEKTPUUYECKOTO HAMPSHKEHUS MPHU MOCIIEI0BaTEIbHOM
COCIMHEHUHU IMPOBOJHUKOB; IMpaBUJia JUIsl CUJIbI DJIEKTPUUYECKOrO0 TOKa IPHU

napajuieJIbHOM COSUHEHUN TTPOBOTHUKOB (PE3UCTOPHI U JTAMITOYKA)

Qusuueckue s61eHUs 8 Npupoode: SICKTPUYECKUE SBIEHHS B atrMmocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Ipeid MOIOCOoB,
POJIb MAarHUTHOT'O MOJIS JJIs1 )KU3HU Ha 3eMIle, TOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEpPMETp, BOJIBTMETP, PEOCTar,
CUETUYMK  IEKTPUYECKOW  DHEPruH,  IEKTPOOCBETUTEIbHBIE  NPHOOPHI,
3.18 HarpeBaTeJIbHbIE  3JIEKTpOnpuOOpbl  (IpUMEpHI), IIEKTPUUYECKHE
IOPEJOXPAaHUTENH, 3JIEKTPOMArHuT, 3JEKTPOABUraTeldb IOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKa
3.19 OnexTpoMarHuTHbIE BOIHBL. [1Ikana anekTpoMarHuTHBIX BOJIH
3.20 JlyueBas mozenb cBeta. [IpsmonuHeiiHoe pacripocTpaHeHUE CBETa
3.21 3akoH oTpaxxeHus ceera. [lnockoe 3epkano
322 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHHUS CBETA
3.23 Hucnepcus cBera
Y JIunza. Xon myueil B nun3e. DokycHOe paccTosiHUE JIMH3bL. OnTuyeckas cuiia
' aunH3el: D = 1/F
3.25 ['na3 xak ontuyeckas cuctema. Ontudeckue npruoopsl
Ilpakmuueckue pabomvi
HiHHPar###l13MepeHe ONTUYECKOM CHJIbI coOHMparonield JHMH3bI; (OKYCHOIO
paccTostHAs COOMpAIONIe JIMH3HI (TI0 CBOMCTBY PaBEHCTBA pa3MEpOB IPEAMETa H
U300pakeHusl, KOr/la MpeaMeT PacHojoXeH B JBOWHOM (oOKyce), MmokazaTems
3.26 MIPEJIOMJIEHUS CTEKJIA.
#HiHPar###llccnienoBanue CBOMCTBA M300pak€HUS, MOJYUYEHHOT'O C TOMOIIBIO
coOuparomiel JIHH3bI;, W3MEHEHUS (HOKYCHOTO DPACCTOSIHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa MPEJIOMJICHUsI CBETOBOTO Jy4a OT yrIja MaJeHHs Ha
TPaHUIIEC «BO3IYyX — CTEKIIO»
397 Qusuueckue senenus 6 npupode: 3arMmenuss Comnna u JlyHbl, 1Bera Tedw,
' ONTHYECKHUE sIBIIEHUS B aTMocdepe (IBeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoiicméa: OYKH, TEpUCKON, QoToanmnapar, ONTHYECKUE
' CBETOBOJIbI
4 KBAHTOBBGIE SABJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, 6eTa-, ramma-usnydenus. Peaknuu anbda-u Oera-




pacnaaa

4.2 OmnsiThl Pesephopaa o paccessauro anbda-yactuil. [InanerapHas Mmonens atoma

43 CocraB atromHoro spa. M3otorsl

4.4 [Tepuon nonypacnaaa aTOMHBIX AP

4.5 SAnepHble peakunu. 3aKOHbI COXPaHEHU 3apsAA0BOr0 U MaCCOBOTO YUCEN
Quszuueckue A6neHUs 6 npupooe: €CTECTBEHHBIM paJMOAKTHBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, pPaAMOAKTUBHOE U3JIyYeHHE MPHUPOAHBIX MHUHEPAJIOB,
JieicTBUE paJiMOaKTUBHBIX U3IyUCHUH Ha OPraHu3M YeloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIUBUAYalbHbIN J03UMETpP, Kamepa

BI/IJ'IBCOHa, sAACpHad SHCPreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

METOANYECKHUE MATEPHUAJIBI U1l YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HUHTEPHET
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