MHUHHUCTEPCTBO NPOCBEIEHUSI POCCUICKOM ®EJNEPALIAN
MunucrepcTBo odopa3oBanusi 1 Hayku KpacHogapckoro kpast

YO aamunucrpauun MO KymeBckuii paiton

MBOY OOII Ne18
PACCMOTPEHO COI'JTACOBAHO YTBEPXXIEHO
IIIMO ectecTBeHHO- 3amecTutens aupektopa no Y BP Hupextop
MaTEeMaTH4eCKOro UKJIa
Kymuit M.T. ®omenxo E.B.
Hexpacosa H.JO. ot 28.08.2025 r. [Tpuka3 Ne 380 ot 29.08.2025 1.
ITporokon Nel ot 27.08.2025 1.
PABOYAS ITPOT'PAMMA
(ID 7136060)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

JU1s oOyJaromuxcs 7-9 KiaccoB

CocraButens: yunurtens ¢pusuku Hekpacosa H.I1O.

cranuna Kucaskosckasi, 2025



HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3uke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJCHA Ha
OCHOBE TIOJIOXKCHUH W TpeOOBaHWI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOU
oOpa3oBaTelnbHOW mporpamMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIenwmu TNpernojaBaHds y4eOHOTO
npeaMera «Pu3uka».

Copepxanue  mporpaMMmbl 10  (u3uMKe — HampaBieHO  Ha  (opmupoBaHHE
€CTeCTBEHHOHAYYHOH TI'pPaMOTHOCTH OOYYAIOUIMXCS M OpraHM3alii0 HM3ydeHUs (QU3NKK Ha
NeSITeIbHOCTHOW OCHOBE. B mporpamMMe mo (u3uKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu  TpeboBanuit PI'OC OOO K MmIaHUPYeMBIM JUYHOCTHBIM H
METanpeIMEeTHbIM  pe3yiabTaTaM  OOy4eHHs, a  TaKKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUsl.

[Iporpamma no Qusuke ycTaHaBIMBaeT paclpeielieHne y4yeOHOro maTepuana o rojaam
oOydeHus (Mo Kiaccam), TpeajaraeT MPUMEPHYIO TMOCIEA0BATEIFHOCTh HW3YYCHHUS TEM,
OCHOBAHHYI0 Ha JIOTUKE pa3BUTHs MPEAMETHOTO COJEpKaHus U Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUsI METOAMYECKON MOMOIIH YUUTEII0
B CO3JaHUH paboyeil MporpaMMsbl o y4eOHOMY MPEAMETY.

®u3zrka ABISETCS CUCTEMOOOPa3yIoLUM JJIsi €CTECTBEHHOHAYYHBIX Y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydaeMbIX XUMUEH,
OunoJsioTHel, acTpoOHOMHUEH U (pu3nmyeckoit reorpadueit, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, NpefocTaBiseT HauOosiee siCHble 00pa3llbl NPUMEHEHHUs HAydHOTo MeToja
MO3HAHUS, TO €CTh CII0CO0a MOTY4YEeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHMH €CTECTBEHHOHAYYHONW TPAMOTHOCTH M HWHTEpeca K HayKe Yy
00ydJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAINONaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMHI €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:

®HAYYHO OOBSCHSATH SIBJICHMUS,

® OIICHUBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO HCCIIEI0BaHMUS;

®IHTEPIIPETUPOBATh JAHHBIE U HCIOJB30BaTh HAYYHBIE JOKa3aTelbCTBa s
MOJIy4EHUS BBIBOJIOB.

Henu wm3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUs OMIPEICIICHBI B
Konuenmun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa3oBaTeIbHBIX OPraHU3AIMIX
Poccuiickoit ®epnepainu, peamu3yOIIUX OCHOBHBIE 00II€00pa3oBaTeNbHbIE TPOTPAMMBL,
yTBepkAEHHON pemieHneM Komtermn MununcrtepctBa mpocsemieHus Poccuiickont ®@enepanuun
(mpotoxon ot 3 nexadpst 2019 r. Ne [TK4BH).

Hean u3yvyenus pusuku:

e IproOpeTeHre NHTepeca U CTPEMIICHUS 00yJaloUXCsl K HAYYHOMY M3Y4YEHUIO TPUPOIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

®pa3BUTHE TPEACTaBICHUH O HAydHOM METOJA€ TO3HaHUs U  (OPMHPOBAHUE

HCCIIEI0BATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;
¢ hopMUpPOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KAaK pe3yJabTaTa HM3Y4EHHUs] OCHOB CTPOCHHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKU;



¢ hopMUpOBaHME TPEICTABICHUNA O POIM (PU3MKH JUISI Pa3BUTUSL JPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
®pa3BUTHE TPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymeil mnpodeccnoHamTbHON
JeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATrOTOBKA K JajbHeHeMy 0Oy4eHHIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHHe STHX Iefiell mporpamMmbl 1Mo (uU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIICUNBACTCS PEIICHHEM CIICAYIOIINX 3aa4:
¢ IproOpeTeHNe 3HAHUI O AUCKPETHOM CTPOCHUH BEIECTBA, O MEXAaHUYECKUX, TETUIOBBIX,
AIIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;
eIpuOOpEeTeHNEe YMEHUH ONMUCHIBAaTh W OOBACHATH  (PHU3MUECKHE  SABICHHUA C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUIA;,
®OCBOCHHE METOJIOB pEIICHUs NPOCTEHIIMX pacy€THBIX 3a7ad C HCIIOJIb30BaHUEM
(bU3NIECKUX MOJIENIeH, TBOPUECKUX U MPAKTHKO-OPUEHTHPOBAHHBIX 3a/1a4;
® pa3BUTHE YMEHUI HAOIIONATh MPUPOIHBIC SIBICHUS W BBITIOIHSTD OTIBITHI, JIAOOPATOPHBIE
paboTBl M SKCIIEpUMEHTAIFHBIE HCCIENOBAHUS C WCIIOJIB30BAaHHUEM W3MEPHTEIBHBIX
11002 (5[0
®0CBOCHHE TPUEMOB pPabOTHI ¢ HWHGpOpMANHEl (QHU3MUECKOTO COJNEPKAHMS, BKIFOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3WKH, aHaIU3 M KPUTHYECKOE
OlleHHBaHHE WH(OPMaLIUY;
®3HAKOMCTBO CO cpepaMu MPoPeCCHOHATHHON ACSITEIHPHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHXKEHUSIX (PU3HUECKON HAYKH.
Ha wusyuenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS
oTBoaMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJiacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemyaraemerii B mporpamMmmMe 1o (pu3uke mepedeHb JIabopaTOpPHBIX PadOT M OIMBITOB HOCHUT
PEKOMEHIATEbHBIN XapaKTep, YYUTENb JelacT BBIOOP MpOBEIEHHs JIA0OPAaTOPHBIX PadOT |
OTIBITOB C YYETOM UHANBUIYAJIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHuH, TIpeIaraeMbIX B paMKax OCHOBHOT'O IOCYJapCTBEHHOTO K3aMeHa 1o (hu3HKe.



COJEP)KAHUE OBYUYEHUSA

7 KJIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIero Mupa.

®usuka — Hayka o mnpupone. SIBmeHus npuponsl. PU3MYECKUE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuyuHbL. M3mepenue (Qusmueckux BenwuumH. DUHUECKHE MPHOOPHI.
[TorpemHocTe u3MepeHnd. MexayHapoiHas CUCTeEMa €IMHMII.

Kak ¢usuka n apyrue ecTecTBEHHBbIE HAYKH M3Y4arOT MPHPOy. ECTeCTBEHHOHAYUHBI METO]
MO3HAHUs: HaOJIO/IeHNE, TOCTAHOBKA HAY4YHOT'O BOIIPOCA, BBIABMKEHHE TMIIOTE3, IKCIEPUMEHT
0 MPOBEPKE TUIIOTE3, 00BsICHEHHE Habo1aeMoro siBiieHus. Onucanne GU3NIecKuX sIBICHUH ¢
ITOMOIIIBIO MOJIEIIEH.

Hemoncmpayuu.

1.  MexaHu4eckue, TEIUIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.

2.  dusuyeckue MNpuOOPHI U TMpoleaypa MPSIMBIX HW3MEPEHUN aHAJOTOBBIM U IU(GPOBBIM
prudopoMm.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HEHbI JeJIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.

Omnpenenenne pasmMepoB MabIX TEIl.

5. H3mepenuwe TtemmepaTypbl MpH MOMOIIM JKUAKOCTHOIO TEPMOMETpa M JaTyuka
TEMIIEpPaTyphI.

P wnN e

6. IlpoBemenue wuccienoOBaHUS IO TMPOBEPKE THUIMOTE3bI: JAIBHOCTh TMOJETA IIIApHKAa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbINe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelleCTBA.

CtpoeHue BemiecTBa: aToMbl U MOJICKYJIbI, BX pazMepbl. OMNbITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIICCTBA.

JlBmwkenne yactuiy BemiecTBa. CBs3b CKOPOCTH JBWIKCHHS YACTHI[ C TEMIIEpaTypoOu.

BbpoynoBckoe naBwxkenue, nuddysus. BzanMonelicTBue dYacThll BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperaTHLIe COCTOAHHUA BCIICCTBA: CTPOCHUC Ia30B, JKUJIKOCTEH u TBépI[bIX
(KpI/ICTaJ'IJ'II/ILICCKI/IX) Tell. B3anmocBs3b MCKIAY CBOMCTBaMH BEIIECTB B Pa3HbIX arperaTHbIX

COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.
1. HaGmoneHue OpOYHOBCKOTO ABMKEHUS.
2.  HabGmogenue nuddysun.

3. Ha6J'IIO,Z[eHI/IC HBJ'IeHPIfI, O6’LHCH$IIOH_II/IXC}I MMPUTSKCHUECM HWJIM OTTAJIKUBAHHUEM YaCTHUIL
BCIICCTBA.

Jlabopamopusie pabomot u onvimol.

1.  OmeHka TuameTpa aToMa METOI0OM PAIOB (C UCTIONb30BaHUEM (doTorpaduii).
2. OmnbITH 10 HAOTIOACHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHUSL.
Paznea 3. /IBu:keHue U B3auMo/ieiicTBHeE TeJl.



Mexannueckoe IBukeHue. PaBHOMepHOe M HepaBHOMepHoe ABmxeHHue. CkopocTs. CpenHss
CKOPOCTb IIPU HEPAaBHOMEPHOM JIBKEHHUH. Pacuér myTu U BpeMEHU IBUKCHUS.

SIBnenne uHepuuu. 3aKoH MHEpLUH. B3aumoeiicTBue Ten Kak MpUYrHA U3MEHEHUS! CKOPOCTU
IBUKEHMS Tell. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTes BemecTtBa. CBsA3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHULIE 00BbEMA BEILIECTBA.

Cuna xak xapakrepucTuka B3aumoaencTBus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C IIOMOINIBIO JMHAMOMETpA. SIBIeHUE TATOTEHUs] U cuia TshkecTH. Cuila TSKECTH Ha
npyrux miuaHetax. Bec tena. HeBecomocTs. CrioskeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOM.
PaBHopeiictByromas cun. Cuna TpeHus. TpeHue CKOJIbKEHHs W TpeHUe MoKos. TpeHue B
IIPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHune MEXaHUYECKOTO JABMKEHUS Tela.

2.  H3mepeHue CKOPOCTH MPSAMOJIMHEUHOTO IBUKCHUS.

3.  HaOnroneHue siBI€HUS UHEPLIUH.

4.  HabGmroneHue M3MEHEHUs: CKOPOCTH MPHU B3aUMOJICHCTBUU TEII.
5. CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

CrnoxeHue cuil, HallpaBJIEHHBIX 110 OJTHON IPSIMOM.

Jlabopamopnuie pabomul u onvimel.

1.  OmpexneneHrue CKOPOCTH PABHOMEPHOTO JBIKEHUS (IIapUKa B JKHJIKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK JIajiee).

2. OnpeneneHue cpeaHed CKOPOCTH CKOJBKEHHsS Opycka WM IIapuKa IO HaKJIOHHOU
MJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPAOTO TEA.

4.  OnwITBl, AEMOHCTPUPYIOIIHE 3aBUCHUMOCTh pacTsKeHUs (AedopMarnyu) MPYKHUHBI OT
MPUIIOKEHHOW CHJIBI.

5. OmnbIThl, AIEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJBXEHHsI OT Beca Teja U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB.

Hasnenue. CrnocoObl YMEHBIICHHUS W yBelWYeHHs JaBieHus. [laBieHue raza. 3aBUCHMOCTD
JaBJIeHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHus TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MamMHBI. 3aBUCUMOCTb JABJICHUS KUIKOCTH OT
ryounbsl.  [wapocratmueckuit  mapamokc. CooOmaromuecss  cocyabl. ['mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuuMHBI CyIIeCTBOBAaHUS BO3IYLIHOM
obomoukn 3emmu. OmnbiT Toppuuennu. M3mepenune aTtmocdepHOro naBieHHs. 3aBHCHUMOCTH
aTMoc(epHOro JaBJ€HHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nmis wu3MepeHus
aTMOC(EepHOTO J1aBICHUS.

JleiicTBHE KUIKOCTH M ra3a Ha MOTPYXEHHOE B HUX Teno. BrITankuBaromias (apXumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

1.  3aBUCHMMOCTbH JJaBJICHHs raza OT TEMIIEPATypHI.

[lepenaua naBieHUs )KUIKOCTBIO U T'a30M.
Coobmaromumecs: CoCypl.

I'mppaBnuueckuit nmpecc.

[IposiBnenue aericTBUsS aTMOC(EPHOTO TABICHHUSL.

e W



6.  3aBHCHMOCTb BBITAJIKUBAIOUICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH Teja M TUNIOTHOCTH
AKUJKOCTH.

7.  PaBeHCTBO BBITAJIKMBAIOLIEH CUIIbI BECY BBITECHEHHOU KUJKOCTH.

8.  VYcnoBue 1uIaBaHMA TeJN: IIABAHME WM IOIPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IVIOTHOCTEHN TENA U KUIKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.  HccnemoBaHue 3aBHCHMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHOW B JKUIKOCTH
4acTH TeJa.

2. OmpeneneHre BBITAIKUBAIOIMICH CUJIBI, JIEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B
AKUJKOCTb.

3.  IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAOIIEH CUJIbI, ICUCTBYIOLIECH HA TEJIO B KUIAKOCTH,
OT Maccsl Tena.

4.  OnpIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH BBITAIKMBAIONICH CHIIBI, JIEHCTBYIOIIEH Ha
TE€JO B XKHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YAaCTH T€Ja U OT IMJIOTHOCTH KUAKOCTH.

5. KoncTtpynpoBanue apeomeTpa WIM KOHCTPYHPOBAaHHE JIOAKM U OIIpeAesieHue e€
Irpy30I0AbEMHOCTH.

Pa3nen 5. PaGora u1 MOIHOCTB. JHEpPIus.

Mexannyeckas pabota. MOLTHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HaKJIIOHHas IIOCKOCTh. [IpaBmiio paBHOBecHs pblyara.
[Ipumenenue mnpaBuia paBHOBecHs pblyara K On0Ky. «3osioToe mpaBuio» mexaHuku. KII/]
MPOCTBIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckass sHeprus. KunHernueckas u noteHuuanbHas >Heprus. [IpeBpamieHue omHOro
BHUJa MEXaHUYECKOM SHEPIUU B IPYyroi. 3aKOH COXpPAaHECHHS SHEPTUU B MEXAHUKE.

emoncmpayuu.

1.  IIpumepsl NPOCTBIX MEXAHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1.  Ompenenenue paboOThl CHJIBI TpPEHUS MPU PABHOMEPHOM JIBIDKEHUM Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

2.  HccnepnoBaHue ycnoBUM paBHOBECHS pblyara.

3.  Usmepenue KII/] HaKIOHHOM MIOCKOCTH.

4.  H3ydeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKOW SHEPTUH.

8 KUIIACC

Pa3pen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUM CTpOEHHUs BelecTtBa. Macca u
pa3mepbl aTOMOB U MoJieKyd. ONbIThl, MOJATBEPXKAAOIIME OCHOBHBIE  IOJIOKEHUS
MOJIEKYJIIPHOKMHETUYECKOUN TEOpHUH.

Mopenu TBEPAOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSHUHN BemiecTBa. Kpucrammudeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX T€T HA OCHOBE MOJOKEHUI
MOJIEKYJIIPHO-KMHETHYEeCKOM Teopun. (CMauvMBaHWEe W KalWUISIPHbIE SBJIEHUA. TerioBoe
pacLIUpEHUE U CHKATHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBMKEHUS YacTHll. BHyTpeHHs s
sHeprusi. CrnocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: Terionepeaada U CoBepIleHHe padoThI.
Buael Tenonepenaun: TEMIONPOBOIHOCTD, KOHBEKLIHS, U3IIyUCHUE.

KoanuecTtBOo TemnoThl. YaeabHas TEMIOEMKOCTh BeEIIECTBA. 1€IUIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. I[lnaBneHue u oTBepleBaHUE KPUCTAITHYECKHX



BEIIECTB. YJenpHas TemoTa IuiaBineHus. [lapooOpazoBaHue u KoHACHcanus. VcmapeHwue.
Kunenue. VYnenbHas TermoTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIEHHUS OT
aTMOC(EepHOTO TaBICHHUS.

Bnaxnocts Bo3ayxa.

OHeprus TOIIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Mpuntmne! paboTs! TermnoBbix neurarenei KIIJ[ TemmoBoro asurarens. TeruioBble IBUTATENN
Y 3al01Ta OKPYKaIOLEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaX.

Jemoncmpayuu.
Habmoienne OpoyHOBCKOTO JIBHKEHUSI.
Ha6mronenue auddyzuu.
Habnronenue siBiaeHn cMauyBaHUS M KaIWJUTSIPHBIX SIBJICHUH.
Habntoienue TenioBoro pacuimpeHust Tell.
W3meHneHnue naBieHus raza npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMnepaTypsl.
Buael Tenonepenayu.
OxnaxkJieHue Npu COBEPLICHUH PaOOTHI.

WS PRWNE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIAMH.

10. CpaBHeHME TEIUIOEMKOCTEN pa3INYHbIX BEIIECTB.
11. HaOnronenue KuneHus.
12. HaOGmroneHue MOCTOSHCTBA TeMIIEpaTyphl P IJIaBJICHUU.

13. Monenu TENIOBBIX ABUTaTEICH.
Jlabopamopnwie pabomel u onvimel.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKECHHUSL.
OnBbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIH caxapa.
OnpIThI 10 HAOTIOAEHUIO TETIJIOBOTO PACIIUPEHUS ra30B, )KUJIKOCTEH U TBEPIBIX Tell.
Omnpenenenre AaBlieHUs BO3lyXa B Oa/sIOHE IITPHILIA.
5. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTH JaBJICHHUS BO3AyXa OT ero o0béMa u
HarpeBaHus WIH OXJIaKICHHUS.

Eal A

6. IlpoBepka rumoTe3bl JUHEHHOM 3aBUCUMOCTM JJIMHBI CTOJOMKA JKMIKOCTH B
TEPMOMETPHUUECKOM TpyOKe OT TeMIeparypsl.

7.  HaOGmoneHue M3MeHEHUs BHYTPEHHEH 3HEpruM Tejla B pe3ylbTaTe TEeIUIoNepeiaud U
pabOoThI BHELIHUX CHUII.

8.  Hccnenopanue siBIEHUS TEII000OMEHA IPU CMELIMBAHUU XOJIOJHON U ropsiueil BOABI.

9.  OrmpeneneHye KOJIMYECTBA TEIUIOTHI, TOJyYEHHOTO BOJIOH MpHU TEIIOOOMEHE ¢ HarpeThiM
METAJUINYECKUM LIMJIMHIPOM.

10. OmnpeneneHue yaeabHON TEINIOEMKOCTH BELIECTBA.

11. Hccnenosanue mpouecca UCIapeHusl.

12.  OmnpezneneHne OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

13. Omnpeznenenue yAaeapHON TEIUIOTHI IUIABIEHUS JIbJA.

Pazgen 7. JiiekTpr4yecKkue M MATHUTHBIC SIBJICHUS.

Onexrpuszanus Ten. [[Ba poga ayIeKTpUYecKHX 3apsAaoB. B3anmmopneicTBue 3apsKEHHBIX TeEIl.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJICHCTBUS 3apsDKEHHBIX TET OT BEJIMUYMHBI 3apsA0B U
pacCcTOSHUS MEXAY TE€JIaMu).

Onexrpuueckoe noJsie. HanpsxéHHocTh 3nekTpudeckoro mnois. IlpuHuun cynepno3unuu
IEKTPUYECKUX MOJIEN (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snextpuueckux 3apsgoB. DJIEMEHTApHBIN anekTpuueckuil 3apsaa. CtpoeHue atoma.
[IpoBOAHUKY M AMAIEKTPUKH. 3aKOH COXPAHEHUS JEKTPUUECKOTO 3apsia.

DNEeKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHMS  JJEKTPUUYECKOrO TOKa. MCTOYHMKH
MOCTOSTHHOTO TOKa. J[eMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onexrpuueckas uemnb. Cuiia Toka. JiekTpuueckoe HanpsbkeHue. ConpoTUBIEHNUE TPOBOIHUKA.
VYnenbHOe compoTuBieHHe BemecTBa. 3akoH Owma s yuacTka nenu. [locimenoBaTtenbHOe U
MapayieIbHOE COEIMHEHUE TPOBOIHUKOB.

PaboTta n MOMIHOCTH 3MEeKTpUYecKoro Toka. 3akoH J[xoyms—Jlenna. Diekrpuyeckue Henu U
MOTPEOUTENN IIEKTPUIECKOM dHeprun B ObITy. KOpoTKOe 3aMbIKaHue.

[TocrostHHble MarHuThl. B3anmoaeicTBHE TMOCTOSHHBIX MarHUTOB. MarnuTHoe moJe.
MarnuTtHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe mosie
3JIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBHUTATENb IMOCTOSIHHOTO Toka. Mcmonbs3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

ONEBITEI ®dapages. SIBieHME  BIEKTPOMArHUTHOM  WMHIYKIIUH. [IpaBuno  Jlenna.
OnekrporeHeparop. CrocoObl TOJNYYCHHS AJIEKTPHUYECKOW JHEPruu. ODJEKTPOCTAHIIMA Ha
BO300HOBJISIEMbIX HCTOYHUKAX YHEPTHUH.

Hemoncmpayuu.

1. DIeKTpu3anus Tell.

2. [IBa poja aNeKTPUYECKHUX 3apsA0B M B3aHMOJICHCTBUE 3apsKEHHBIX TEll.
3. YCTpOMCTBO U IEUCTBUE AIEKTPOCKOTA.

4.  DrnexTpocTaTH4ecKas MHIYKIUS.

5.  3akoH coXpaHEHUs dJIEKTPUUYECKUX 3aPsI0B.

6.  IIpoBOOHMKH M AUDIIEKTPUKH.

7.  MogenupoBaHH€ CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

8.  McTOYHHKM OCTOSTHHOTO TOKa.

9.  JlelicTBUS 3IEKTPUUECKOTO TOKA.

10. DAeKTpUYECKUU TOK B HKHUJKOCTH.

11. T'a30BbIi pa3psi.

12. H3mepeHue CUIIbI TOKA aMIEPMETPOM.

13. H3mepeHue 3IeKTpUYECKOro HAMPSKEHUS BOJIBTMETPOM.

14. PeocraT u Mara3uH CONpPOTUBIICHUM.

15. BsauMojeicTBUE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHuE HEBO3MOXXHOCTH pa3/ieNICHUs MOJIOCOB MarHUTa.
17. MopenupoBaHu€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OmnpIT Dpcrena.

19. MarauTHoe noje Toka. IJIeKTPOMarHur.

20. [eiicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

21. DneKTpoJBUraTeIb NOCTOSHHOTO TOKA.

22. MUccnepgoBaHue SIBJICHUS 3JEKTPOMArHUTHOW MHTYKIUU.

23.  OmnsbiTel Dapajes.

24. 3aBHUCHMOCTbH HAINPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBHI €r0 BO3HUKHOBEHHUSI.

25. DJeKTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopusie padomot u onvimel.
1.  OmubIThI 110 HAOIIOICHUIO ANIEKTPU3ALNUN TET UHAYKIINEH U IPH COMPUKOCHOBEHHH.



HccnenoBanue qeicTBUS SJCKTPUICSCKOTO MOJISE HA IPOBOAHUKY U TUDJICKTPUKH.
COopka u mpoBepKa padOoTHI IEKTPHUSCKOH IETH MOCTOSTHHOTO TOKA.
W3MepeHue U peryIupoBaHUe CHITbI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

AW

6. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, MAYLIETO Y€pe3 PE3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.

7. OHI)ITI)I, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD 3JICKTPUYCCKOTO COIMPOTHUBJICHUA ITPOBOAHHKA
OT €r0 JUIMHBI, [IJIOIIa/Id OTIEPEYHOI0 CEUYEHUs U MaTepuaa.

8. HpOBepKa ImpaBHJia CJIOKCHHA HaprDKeHI/If/'I IIpu MOCJICA0OBATCIIbHOM COCIMHCHHUU ABYX
PE3UCTOPOB.

9.  IIpoBepka mpaBuiia AJisi CUJIbI TOKA IPU MapajIeIbHOM COEIMHEHUN PE3UCTOPOB.

10. Omnpenenenune paboOThI IEKTPUUECKOT0 TOKA, UAYLIETO YEPE3 PE3UCTOP.

11. OmnpexaeneHne MOUTHOCTHU 3JIEKTPUUECKOIO TOKA, BBIACISEMOI Ha PE3UCTOPE.

12. MHccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MIIYLIErO Yepe3 JaMIIOUKy, OT HANPsUKEHUs Ha
HEM.

13. Omnpenenenne KIIJI mHarpesarens.

14. MWccnegoBaHue MarHUTHOT'O B3aUMOJIEHCTBUS OCTOSIHHBIX MAarHUTOB.

15. I/I3yqu1/Ie MAariuTHOTO TIIOJII TIOCTOSAHHBIX MAr"HuTOB IIpU HX O6T)eJII/IHeHI/II/I n
pas3esieHun.

16. MHccnenoBaHue AEUCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, TEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHUJIbl TOKA M HalpaBJICHMs TOKA B KaTYIIIKE.

18. M3yueHue AeHCTBUS MarHUTHOTO I0JI HA TPOBOJIHHUK C TOKOM.

19. KoHcTpynpoBaHHe U U3y4eHUE paOOThI AIEKTPOABUrATEN.

20. Usmepenue KII/] anexkTpoaBurarebHOM YyCTAHOBKH.

21. OneITel 1O MCCIEIOBAHUIO SIBJICHUS JJIEKTPOMArHUTHONM MHIYKLIUHU: HCCIIEIOBAaHUE

M3MECHEHHMM 3HAYEHUS U HAIIPaBJICHNUs MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pazgen 8. Mexannueckue siBJICHHSA.

Mexanuueckoe nauxeHue. MarepuanbHas Touka. CucremMa oTc4y€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JIB)KEHUs. PaBHOMepHOe mnpsMoJMHEHHoe JABwxkeHue. HepaBHomepHoe
npsMOJIMHENHOE JaBMkKeHue. CpenHsis U MICHOBEHHAas CKOPOCTh Teja IPU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOyckopeHHOe NpsMoinHelHoe BmwkeHue. CBoOoanoe mnaaeHue. ONbBITHI
lanunes.

PaBHOMepHOE ABMKEHHE MO OKpyx)HOCTH. [lepmon m wyacrota oOpamieHus. JluneitHas wu
yIJIOBask CKOPOCTU. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiii 3akoH HbrotoHa. Bropoit 3akon Herorona. Tperuii 3akoH Herorona. IlpuHumn
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHs CKOJIBKEHHS, CHJIa TPEHUS TOKOS,
Jpyryue BUAbI TPEHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TIATOTEHHsI. Y CKOpEeHUE CBOOOIHOTO majeHus. [[BrxeHue
nmaHeT Bokpyr Connua. [lepBas kocMuueckast ckopocTb. HeBecoMOCTh U meperpy3Ku.

PaBHOBecre marepuanibHON TOUkH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena C
3aKpEIUIEHHOM OChIO BpalleHus1. MOMEHT cuiibl. LIEHTp TsSxKecTH.



Wmnynec Tena. M3menenune ummyinbca. Mmnynabc cuiibl. 3aKOH COXpAaHEHHUS HMIIYJIbCA.
PeaktuBHOE nBUXKEHUE.

Mexannueckasi paboTa 1 MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPTHU
u pabotel. IloTeHimanpHash DSHEPrus Tela, MOTHATOTO HAJd TOBEPXHOCTHIO  3EMIIH.
[ToreHumanpHas 3HEeprus cxaTod NpyxuHbl. KnHernueckas sHeprus. Teopema 0 KHUHETUYECKOMN
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

emoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO JABMKEHUS T€Jla OTHOCUTENIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHHME MyT€H M TPACKTOPUN IBMKEHHS] OJHOIO U TOTO K€ Tela OTHOCHUTEIbHO
PAa3HBIX TEJI OTCYETA.

3.  H3mepeHue CKOPOCTH M YCKOPEHUS MPAMOJMHENHOTO JIBHKECHUA.

4.  HccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO JBUKECHHS.

5. HaOnropenue qBUXKEHUS Teja MO OKPYKHOCTH.

6. HaGnronenne MexaHUYeCKUX SIBJICHUM, MPOUCXOSAIINX B cuUcTeMe oTcuéra «Temexka»
IpHu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCUTEJIHO KaOUHeTa (PU3HKHU.

7.  3aBHCHMOCTb YCKOPEHHS Tella OT MAcChl TeJla U AEUCTBYIOIIEN HAa HETO CHJIBI.

8. HaGnronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUN TETI.

9.  H3MeHeHue Beca Tela IPU YCKOPEHHOM JBUKEHUU.

10. Ilepemaua uMmiynbca IpHU B3aUMOJIECHCTBUH TEI.

11. TIpeoOpa3oBaHus SHEPTUU ITPHU B3aUMOJICHCTBUU TEN.

12. CoxpaHeHHe UMITYJbCa IIPU HEYIIPYTOM B3aUMOJCHCTBUU.

13. CoxpaHeHue UMITyJbca Mpu aOCOIIOTHO YIIPYroM B3aUMOICHCTBUU.

14. HabGmroneHue peakTUBHOTO JBUKCHUS.

15. CoxpaHeHHE MEXaHHMYECKOW SHEPTUHU IIPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHHe MEXaHHUYECKOW SHEPIUH NPU JBWKEHUU Tela MMoJ AUCTBUEM IIPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

1. KoHcTpyupoBaHMe TpakTa JUisl pa3roHa M JAJbHEHIIEro PaBHOMEPHOTO JIBHIKEHHS
LIapUKa WU TEJIEKKHU.

2. OmnpeneneHue cpelHed CKOPOCTH CKOJIbXKEHHS Opycka WM ABM)KCHMS IIapuKa I10
HAaKJIOHHOM TUIOCKOCTH.

3.  OmpeneneHne YCKOpPEHHMs Tejla IPU PABHOYCKOPEHHOM JIBMOKEHMM [0 HAKJIOHHOMN
IIJIOCKOCTH.

4.  HccnemoBaHue 3aBUCUMOCTU MYTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JBWXKEHHUU 0Oe€3
HayalbHOUN CKOPOCTH.

5.  IlpoBepka rHmoTe3bl: €clid MpU PAaBHOYCKOPEHHOM JABM)KEHHUU 0€3 Ha4allbHOW CKOpPOCTHU
MYyTH OTHOCSTCS KaK psAJl HEYETHBIX YUCEN, TO COOTBETCTBYIOIIME IPOMEXKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKEHHS OT CHJIBI HOPMAalbHOIO
JaBJICHUS.

7.  OmnpeneneHue KodpPHUIMEHTa TPEHUS CKOJIbKECHHUS.

8.  Omnpenenenne KECTKOCTU NPYKUHBI.

9.  Ormpenenenre paOOTBl CHUJIBI TPEHUs TIPH PABHOMEPHOM JBIDKEHHMM Tejla IO
TOPU30HTAIBHON MIOBEPXHOCTH.

10. Onmnpenenenue paOOTHI CHJIBI YOPYTOCTH MNpPU NOJIBbEME TIpy3a C HUCHOJIb30BAHUEM
HETO/BM)KHOTO U TIOJBMSKHOTO OJIOKOB.

11. HM3y4eHue 3aKOHA COXPAHEHUS YHEPTHUH.



Pa3nen 9. Mexannueckue KojJ1e0aHUS M BOJIHBI.

KonebarenpHoe ppwkeHne. OCHOBHbBIE XapaKTEPUCTHKH KOJIGOAHWI: TMEpUOJ, YacToTa,
amMIMTyna. MareMatud4ecKuil M NpPYKMHHBIM MasTHUKM. IIpeBpamienue »sHepruu Ipu
K0J1e0aTeIbHOM JIBUKCHHUH.

3aryxatomme KoseOaHus. BeiHyxkaeHHbIe KoneOaHus. Pe3onanc. MexaHWueckue BOJIHBI.
CpoiicTBa MexaHM4ECKUX BOJIH. [Ipo10/ibHBIE U MONIEpEeYHbIE BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BeIcoTa TOHA. OTpakeHue 3ByKa. lHppa3Byk u ynbTpa3ByK.
Hemoncmpayuu.

1.  HaGmronenue KojeOaHUH TEI MO ACWCTBUEM CHIIBI TSDKECTH M CHJIBI YIIPYTOCTH.
2.  HaOmropenue konebaHui Ipy3a Ha HUTU U HA IPYXKHUHE.

3.  HaOmrogenue BBIHYKIEHHBIX KOJIEOaHUM U PE30HAHCA.

4.  PacrmpoctpaHeHu€e POJOIbHBIX U MONEPEYHBIX BOJIH (Ha MOJAEIH).

5.  HaOnroneHue 3aBUCUMOCTHU BBICOTHI 3ByKa OT 4aCTOTBHI.

AKYCTHYECKHI pE30HAHC.

Jlabopamopnwie pabomel u onvimel.

1.  OmpexneneHue 4acTOTHI U NEpHOJa KOJIeOaHUI MaTeMaTHUYEeCKOrO MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U MepUOJia KoieOaHUM NMPYKUHHOTO MasiTHUKA.

3.  HccnepoBaHue 3aBHCHUMOCTH IepHOJa KojeOaHWI IMOJBEIIEHHOTO K HHUTU Tpy3a OT
JUTHHBI HATH.

4.  HccnenoBaHue 3aBHCHUMOCTH NEpHOAa KoJieOaHMH NPYKMHHOTO MasiTHUKAa OT MAacchl
rpysa.

5.  IlpoBepka He3aBHUCHUMOCTH NepHuoa KoueOaHuil Ipy3a, MOJBEUIEHHOTO K HUTH, OT MaccChl
rpysa.

6.  OmnbIThl, 1EMOHCTPUPYIOIINE 3aBUCHMOCTh NEpHoa KoJeOaHU! MPYKUHHOTO MasTHHKA
OT Macchl I'py3a U XKECTKOCTU MPYKUHBI.

7.  V3MmepeHue yckopeHUs CBOOOAHOTO MaICHUS.

Pa3znesa 10. DjieKTPOMArHUTHOE 10OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DIEKTPOMarHUTHOE MoJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ilkana 3JIE€KTPOMAarHUTHBIX BOJIH. VCHosb30BaHME 3IEKTPOMATHUTHBIX BOJIH I COTOBOM
CBS3U.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1.  CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2.  BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopnuie pabomel u onvimeot.

1.  V3yuyeHue CBOMCTB JEKTPOMATrHUTHBIX BOJIH C MIOMOIIbIO MOOUIFHOTO TeIedoHa.

Pa3nen 11. CBetoBble sIBICHHS.

JlyueBas wmoxenb cBerta. Mcrtounuku cBera. I[IpsMonmHeiiHOe pacnpoCTpaHEHHE CBETA.
3atmenus Connua u JIynel. Otpaxkenue ceta. [lnockoe 3epkano. 3aKOH OTpaKeHHs CBETA.

[Ipenomnenne cBera. 3akoH mpenomieHUs cBeTa. [lonHOE BHyTpeHHEE OTpa)KEHUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAKEHUS B OTHUYECKUX CBETOBOJIAX.

Jlunza. Xon mydei B nun3ze. Ontuyeckas cuctema (oToanmapara, MUKPOCKOIA U TEIEeCKOTa.
I'na3 kak ontuueckas cuctema. ban3opykocTh U JalbHO30PKOCTbD.

Paznoxxenne Genoro ceera B crnekTp. OmbiTel HeioToHa. ClOKeHHME CIEKTPATBHBIX I[BETOB.
Jucnepcus cera.



Jemoncmpayuu.

[IpssMOnIMHENHOE PAaCIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300paxeHNi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.
[Ipenomiienue ceera.

OnTHyeckuil CBETOBO/I.

Xox mydeil B coOuparoiieil JInH3e.

XoJ JIydel B paccenBarolel JIMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIBIO JIUH3.

W oo~y WNE

[Ipunnun neiictBus gporoanmnapara, MUKpPOCKOTA U TEJIECKOTIA.

[EEN
©

Mopens riaaza.

[EEN
=

Paznosxenue Genoro cBeTa B CIEKTP.

12. Tlomy4yeHue 6em0TO CBETA MPH CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuovie padbomot u onvimel.

1.  HccnemoBaHue 3aBUCHMOCTH yTrila OTPa)KEHUsI CBETOBOTO Jiyda OT YIJia MaJIeHHUs.

2.  HM3yuenue xapakTepHUCTHK W300pakKeHUS IPEIMETa B TUIOCKOM 3€pKajie.

3.  HccnepnoBanme 3aBUCUMOCTH YIJIa TPEJIOMIJICHHsI CBETOBOTO JIyda OT yIjla MaJeHUsl Ha
TPAHUIIE «BO3TYX—CTEKIIO».

4.  TlomyueHue n300paxeHUN C TOMOIIBIO COOMPATOIICH JIMH3BI.

5.  Omnpenenenne GOKYCHOTO PaCCTOSTHUS U ONTHYECKOUN CHIIBI COOMPATOIIEH JIMH3BI.

6.  OmBITHI MO PA3JIOKEHHUIO OEJIOTO CBETA B CIICKT).

7. OmnbITEl MO BOCHPHUSATHIO LBETAa MPEIMETOB MpPHU HMX HAONIONEHUU 4Yepe3 IBETOBHIE
(UITBTPHI.

Pa3nen 12. KBanToBbI€ AABJICHUS.

Onpiter Pesepdopna u mmanerapHas monens atoma. Mogens atoma bopa. Hcnmyckanue u
MOTJIOIEHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaxktuBHOCTh. Anb(a, 6eta- u raMmma-uznydeHus. CTpoeHue aroMHoro sijapa. Hykinonnas
MoJenb aroMHoOro sapa. M3orombl. PannoaktuBHble mpeBpamenus. llepuon mnomypacnana
ATOMHBIX SJED.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsOBOIO W MAaCCOBOIO YHCEI. DHEPrus CBS3U
aToMHbIX saep. CBsa3p maccel M 3Hepruu. Peaknuum cuHre3a u aeneHus snuep. Vcrounuku
sHeprun CoJiHLIa U 3BE3I.

SAnepHas sHepretuka. JleiicTBUsA paAMOAKTUBHBIX U3JIyYEHHUI HA )KUBbIE OPraHU3MBbI.

Hemoncmpauuu.

1.  CnexTpbl U3Iy4E€HHs U MOTJIOLICHUS.

2. CnexTpsl pa3jIM4YHBIX T'a30B.

3.  Cnextp Bozmopona.

4.  HaGmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka MOHU3UPYIOLIUX U3ITYyIESHUH.

Perucrpanus u3nydeHus MPUPOIHBIX MUHEPATIOB U MPOTYKTOB.
./Iaﬁopamopnbte paoomul u onvimol.
1.  HaOmrozneHue CIJIONIHBIX U IUHEHYATHIX CIIEKTPOB U3ITyYEHUS.
2. HccrnemoBanue TpEeKOB: HU3MEPEHUE HHEPrUM YacCTHIBI MO TOPMO3HOMY IyTH (IO
¢dororpadusm).
3.  U3mepeHue paguoakTUBHOTO (OHA.
IloBTOpPHTENBLHO-00001IA0IIINI MOLYIb.



[ToBTOpHTENBEHO-0000IAONMH MOYIb NPEIHA3HAYEH A CHUCTEMaTU3aluu ¥ 0000IIeHHs
MIPEIMETHOTO COJICPKAHUSI U OTIBITA JAEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYECHUHU BCETO Kypca
¢u3uKy, a TakKe A NOArOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY 1O (U3UKe IS
oOyyaromuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MpeMeT.

[Ipy n3ydyeHnHn AAHHOTO MOIYJIS PEATU3YIOTCA U CHCTEMAaTU3UPYIOTCS BUJIBI IE€ATEIBHOCTH, HA
OCHOBE KOTOPBIX 00ECIIeUnBAETCS TOCTUKEHUE MTPEIMETHBIX U METAIIPEIMETHBIX MJIAHUPYEMBIX
pe3yabTaToB 00ydeHHs, (POPMHUPYETCS €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAYYHBIX
METOJ/IOB HCCJEIOBAaHUS SBJIECHUN NPUPOJbI M TEXHUKH, OBJIAJECHUE YMEHUAMU OODBICHSITH
¢u3nveckue SBJICHUS, NPUMEHsSI TOJIydeHHBIC 3HAHHS, pelmaTh 3aJayd, B TOM YHCIE
KAaueCTBEHHBIEC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIHMNIMAIBHO NEATEIBHOCTHBIN XapakTep JTaHHOTO Pas3fesia pealn3yercs 3a C4ET TOro, YyTo
oOyuaroluecs BBIMOIHSIIOT 331aHNs, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHMM PACIIO3HABATh M HAyYHO OOBACHATH (U3NYECKHUE SBICHUS B
OKpYXKaIOIEH NMPUPOJIE U TOBCETHEBHOM KU3HU;

HCII0JIb30BAaTh HAy4YHbIE METOJbl HUCCIIENOBaHUS (PU3MUECKUX SIBICHUN, B TOM YHCIE IS
MIPOBEPKHU TMIIOTE3 U MOJTYyYEHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSACHATh HAaydyHblE OCHOBBI HauOoJiee BaXKHBIX JIOCTHKEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HalrpuMep, MPaKTHYECKOTO HCIIOIb30BAHMS PA3JIMYHBIX HCTOYHUKOB SHEPTUH HAa OCHOBE 3aKOHA
MIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenne ¢pu3nku Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUs HANPABJICHO HA JOCTIKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEebHBIX PE3YIIbTATOB.

B pesynaprare wu3yueHuWss (HU3MKM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHHs Y
oOyyaromerocst OyyT cOpMUPOBAHBI CIIEAYIOIINE JINYHOCTHBIE PE3YIIbTAThl B YaCTH:

e 1) naTpHOTHYeCKOr0 BOCIIMTAHHUSA:

e - [IPOSBICHUE MHTEpECa K HCTOPUM U COBPEMEHHOMY COCTOSIHUIKO POCCHUHCKOU
¢bu3nvecKkoil HayKH;

® - [IEHHOCTHOE€ OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

e 2) rpaskIaHCKOI0 U IYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

® - TOTOBHOCTh K AKTUBHOMY Y4YaCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (PU3HKY;

® - 0CO3HaHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX MIPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

e 3))3CcTeTHYEeCKOro BOCIUTAHUS:

® - BOCHpPHUATHE ICTETUYECKUX KauecTB (PU3NYECKON HAyKH: €€ TAPMOHUYHOTO IMOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

® - OCO3HAHHUE LIEHHOCTU (U3NYECKON HAayKH KaK MOLIHOTO MHCTPYMEHTAa MO3HAHUS MHUpa,
OCHOBBI Pa3BUTHUSI TEXHOJOTUH, BaXKHEHIIIEH COCTABIIAIONIEH KYJIbTYPHI;

® - pa3BUTHE Hay4yHOMH JIF0O03HATEILHOCTH, MHTEPECA K UCCIIE0BATENbCKOM e TEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIMOHAJILHOIO 0JIATrONOJYyYHs:

® - OCO3HAHME ILIEHHOCTU Oe30macHOro obpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MUpE, BAXKHOCTH MPaBUJI 0€30MIaCHOTO MOBE/IEHUS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ 3JIEKTPUUECKUM
Y TETUIOBBIM 000PY/ZI0BAHHUEM B JJOMAIITHUX YCIOBHSIX;

e - chOopMUPOBAHHOCTH HaBbIKA peduieKCUU, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e MpaBa y APyroro 4eaoBeKa;

e 6) TPYyI0BOr0 BOCIIUTAHUSA:

e - QAKTMBHOE YYacTU€ B PCIICHWU NPAKTHYECKUX 3a7ady (B paMKax CeMbH,
o0pa3oBaTelIbHOM  OpraHu3aluy, TOpoJa, Kpas) TEXHOJOTMYECKOM M COLHMAJIbHOMN
HAMpPaBJICEHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3MUECKUX 3HAHHM;

® - UHTEpeC K IPAaKTUYECKOMY U3YUYECHUIO MPOdeccHii, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7) 3K0JIOTHYECKOT0 BOCIIUTAHUSI:

® - OpHUEHTAIMs Ha NMpPUMEHEHHe (PU3NYECKHX 3HAHUU JUIS pelIeHus 3a1ad B o0nactu
OKpYKalollel cpe/pl, MIAaHUPOBAHMS MOCTYIKOB M OLEHKA UX BO3MOXKHBIX TMOCIEACTBHM IS
OKpYKaroLlen Cpeibl;

® - OCO3HaHHE IN0OATBHOIO XapakTepa 3KOJOTMUECKUX MpoOIeM U MyTeH UX peleHus;

e 8) ajanTanyuu K U3MEHSIIOIMMCS YCJIOBHSAM COLMAJIbLHON U MPUPOJAHOM Cpe/ibl:

e - NOTPeOHOCTH BO B3aMMOJICHICTBUM TpPH BBINOJHEHUM MCCIEIOBAHUNH U TPOEKTOB
(buznuecKoil HaNpaBJICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JIPYTHX;

® - [IOBBILUICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NPAKTHUECKYIO IEATEIbHOCTD;

e - noTpebHOCTh B ()OPMHPOBAHUU HOBBIX 3HAHUH, B TOM 4Hucie (HOPMYIHPOBATH HJEH,
MOHATHS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

® - OCO3HaHHUE NePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00J1aCTH (DUBUKH;



® - [JJAHMPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3MUECKUX 3HAHUIA;

® - CTPEMJICHHME aHAIM3UPOBATh M BBIABIATH B3aWMOCBSI3M IPHUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NYECKUX 3HAHUM;

® - OLEHKA CBOMX JCUCTBUM C Y4ETOM BIIMSHMS HA OKPYXKAIOIIYIO CpPELy, BO3MOXKHBIX
rJ100aTBHBIX TIOCIIEICTBHA.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHuUs: mporpaMmbl Mo GU3HKE HA YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHus
y oOyuaromerocs OyayT cQOpMHpPOBAaHbI MeTalpeaIMeTHble Pe3yJbTaThbl, BKIIOYAIONINE
IO3HABATCIIbHBIC YHUBCPCAJIIBHBIC y‘~I€6HI>Ie HeﬁCTBHﬂ, KOMMYHUKATUBHBIC YHUBCPCAJIBHBIC
yueOHbIe eHCTBUS, PEryIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE AEHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁl—ll)le JaelcTBUA

ba3oBble Joruveckue aeicTBus:

®  BBIABIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKU OOBEKTOB (SIBIICHUH);

®  YCTAaHABIIMBAThH CYIICCTBCHHBIN MPHU3HAK KJIACCU(UKAIIMK, OCHOBAHUS JIJIsI 000OIICHUS U
CpaBHCHHS,

®  BBIABIIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B pacCMaTPUBACMBIX (haKTaX, JAHHBIX U
HaOIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIIEHUSIM;

®  BLIBIATH NPUYMHHO-CICJCTBEHHBIE CBSI3M NpPHU HU3YUYEHUU (UBNYECKUX SBJICHUUH U
MIPOLIECCOB, JI€NaTh BHIBOJBI C UCIIOJIB30BAHUEM JIEAYKTUBHBIX U HHIAYKTUBHBIX YMO3aKIIOUEHUH,
BBIJIBUTaTh TUIIOTE3bI O B3AUMOCBS3SIX (PU3MUECKUX BETUYHH;

®  CaMOCTOATENILHO BBIOMPATh CIOCOO pemeHus ydeOHol (u3mdeckoi 3amauu (CpaBHEHHUE
HECKOJIbKUX BApUAHTOB pEIICHHUs, BBIOOP Hambosee MOAXOJSANIEro ¢ y4€TOM CaMOCTOSITENBHO
BBIZICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA:

®  HCIIOJIb30BAaTh BOINPOCHI KaK HUCCIEAOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® [POBOJUTH MO CAMOCTOSATEIHHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBINA (pu3nuecKuit
AKCIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNEe (PU3UUECKOTO SIBICHUS,

e OIEHMBATh HAa MPUMEHHMOCTh U JIOCTOBEPHOCTh WH(OpPMAIMIO, MOJYYCHHYIO B XOJ€
UCCIIETIOBAHUS W IKCIIEPUMEHTA;

®  CcaMOCTOATEIbHO GPOpMYIHPOBATH 0OOOIIECHNUS U BBIBOJIBI MO PE3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMUS;

® [IPOTHO3UPOBATH BO3MOXKHOE NalIbHEHWIee pa3BUTHE (PUINYECKUX IMPOIIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX PAa3BUTUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

® T[PUMEHSTh PA3NUYHBIE METOMbI, MHCTPYMEHTHI W 3ampochl MpU TOHCKe U OoTOOpe
nH(OPMALIUY WIH JaHHBIX ¢ Y4ETOM MPEATIOKEHHOM yueOHOM Pusndeckoit 3amauu;

®  aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HWH(OPMALMIO PAZTHMYHBIX
BUJIOB ¥ JOPM MpEACTABICHUS;

®  CaMOCTOATENBHO BBIOMpPATh ONTHUMAIBHYIO (OpMY TMpeAcTaBieHHs WHGOPMALUU U
WJUTIOCTPUPOBATH PEIIaeMbIe 33/1a4d HECTIOXKHBIMUA CXEMaMH, AUarpaMMaMu, WHOW rpadukoil u
WX KOMOWHAIUSMHU.



KoMMyHHUKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBHSA:

o B X0J€ OOCyXJeHHs Y4eOHOTO Marepuayia, pe3ylIbTaTOB JIA0OPATOPHBIX pabOT
MIPOEKTOB 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCY)XJAaeMOW TEMbl M BBICKAa3bIBaTh HJICH,
HalleJICHHbIC Ha PEIICHHE 3a/1a41 M TOJJICp)KaHUe OJIaroKesiaTeIbHOCTH OOIICHYS;

o COMOCTAaBJATh CBOM CYXKACHHUS C CYXKICHUSIMU JIPYyIMX YYacCTHHUKOB JHMaJora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

J BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

J NyOJIMYHO ~ TPEIACTABIATH  PE3YJIbTaThl  BBIMOJIHEHHOTO  (DU3MYECKOTO  OTBITa

(3KCcriepuMeHTa, UCCIeI0BaHus, IPOEKTA);

J MIOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAWBHUIYaIbHON pabOThl MpH
pElIeHNH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

J MPUHUMATh 1EJIH COBMECTHOM JESITeIbHOCTH, OpPraHM30BbIBATh JEUCTBUA MO €€
JOCTUKEHUIO: paclpelieNisiTh PO, 00CYKJaTh MPOLIECCHl U pe3yabTaThl COBMECTHOM pabOThI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

o BBINIOJIHATE CBOIO YacTh pabOThl, JOCTUTash KadeCTBEHHOI'O pe3ysibTaTa IO CBOEMY
HaIpPaBJICHUIO U KOOPJUHUPYS CBOU ACUCTBHSI C IPYTUMHU WiIEHaMU KOMaH/Ibl;

J OIICHMBATh KaY€CTBO CBOEro BKJIaJa B OOLIMI MPOJYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUA.

PerynasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

J BBISIBIISITH MPOOJIEMBbI B )KM3HEHHBIX U YUE€OHBIX CUTYalMsX, TPEOYIOIIUX JJIsl peIIeHUs
(hMBUYECKUX 3HAHU;

J OpUEHTHPOBAThCS B PA3IUYHBIX MOJXOJAaX NPHUHATHS pELIeHUH (MHIUBUIYaIbHOE,
MIPUHSATHE PEIICHUs B TPYIINe, IPUHITHE PELIEHUI IPyMIoii);

o CaMOCTOSITEJIBHO COCTaBIISITh AJTOPUTM pelieHus (PU3NYECKOW 3ajaud WM IUIaHa
UCCIIEIOBAHUSI C Y4€TOM  HMMEIOIIMXCS PECYpcOB U COOCTBEHHBIX  BO3MOKHOCTEH,
apryMeHTHPOBATh MpeiaraeMble BapUaHThl PEelICHU;

° JIeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

° JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYaIlMU U MpeJuiaraTh IiaH e€ n3MEHEHUS;

° OOBSACHATH MPUYUHBI JOCTHKEHUS (HEJOCTHKEHUS) Pe3y/IbTaTOB JIEATEIbHOCTH, 1aBaTh

OLIEHKY ITPUOOPETEHHOMY OIIBITY;

J BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (DU3NYECKOTO
UCCIIEIOBAaHUST WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBLIMXCS CUTYaLH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYJHOCTEH;

. OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

o CTaBUTh ce0sl Ha MECTO JIPyroro 4ejJoBeKa B XOJE CIOpa WU JUCKYCCHH Ha HAaydHYIO
TeMy, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYIroro;

o IpU3HABaTh CBOE MpPaBO Ha OMMOKY NOpH peleHHH (U3MYECKUX 3ajJad WIH B
YTBEPXKACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ ITPaBoO JPYroro.



HPEIMETHBIE PE3YJIBTATbBI

K xon1y oOy4yenus B 7 Kjacce IpeaAMETHbIE PE3yJIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXaThb
c(OPMHUPOBAHHOCTD y OOyUAIOIINXCA YMEHUI:

J WCIIONb30BAaTh TMOHATHS: (U3MYECKHEe W XUMHYECKHE SIBJICHHS, HaOJIOJCHHE,
HKCTIIEPUMEHT, MOJIEIb, TUIIOTE3a, SAMHUIB (PU3MUECKUX BEJIWYHMH, aTOM, MOJICKYJIa, arperaTHble
COCTOSIHMsI  BemiectBa (TBEpHOE, IJKUAKOE, Tra3000pa3HOE), MEXaHHMYECKOE JIBUKCHUE
(paBHOMEpHOE, HEPABHOMEPHOE, IPSAMOJUHENHHOE), TPAeKTOpHUs, PABHOAECHCTBYIOLIAs CHIIA,
nedopmarus (ynpyrasi, IiIacTHIecKas), HeBECOMOCTbh, COOOIIAOIINECS COCY/IbI;

J pa3nmuyath siBueHus (audy3us, TEIIOBOE IBUKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE
NBUKEHHE, HEpaBHOMEPHOE IBMKEHHE, WHEPLMs, B3aUMOJEHCTBUE TeJ, paBHOBECHE TBEPABIX
T€J C 3aKperIEHHOW OCBhIO BpPAILEHMs, Nepeada JaBiIeHUs] TBEPABIMHU TEJIaMHU, KUAKOCTIMU U
razamu, arMoc(epHoe JaBlIeHUE, IUIaBaHHE TeJ, MPEBpAlllEHUs MEXaHWYeCKOW 3Hepruu) 1o
ONMCAHUI0O UX XapaKTEpHbIX CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JAHHOE
(buznyecKoe sIBJICHUE;

J pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3NYECKUX SBIIEHUN B OKpYXKaIOLIEM MHpE, B
TOM 4Hclie pU3NYECKHe SIBJICHUS B IPUPOJIE: MPUMEPHI JABIKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOM M HEXHUBOW MpHUpOJE, ACWCTBUE CWIbI TPEHUS B MPUPOJE M TEXHUKE, BIUSHUE
aTMOC(epHOro JaBJIeHHs Ha UBOW OpraHu3M, IUIaBaHUE pPbIO, ppluard B TeJjie 4YeJloBeKa, Mpu
3TOM TMEPEBOJUTH MPAKTHUUECKYIO 3aJadyy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKyM) pU3NUECKUX SIBICHMUIA;

J OTHCHIBATh M3y4YEHHBIE CBOICTBA Teld U (DU3HUECKUE SBICHHS, MCHOJB3YS (DrU3HUecKue
BEJTMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTD,
CHJIa YIPYrOCTH, CHUJIa TSDKECTH, BEC Tella, CUJjia TpPeHUs, AaBiieHue (TBEPAOro Tena, KUAKOCTH,
ra3a), BBHITAJIKUBAIOIIAs CUJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHJIBI,
KO3(h(UILMEHT MOJIE3HOTO JEHCTBHUS MEXaHW3MOB, KMHETHYECKash W MOTEHIMAJIbHAs JHEPrusi),
IpU ONHUCAHUM MPaBUJIBHO TPAKTOBATh (U3MYECKUII CMBICI HCIOJIb3YEMBIX BEIWYUH, HX
0003HaYeHUs] U €IWHUIBI (U3UUYECKUX BEITUYMH, HAXOAUTH (OPMYJIbI, CBA3BIBAIOLINE JTAHHYIO
(bu3MYECKyI0 BETUYHMHY C JAPYTUMHU BEJIMYUHAMH, CTPOUTH IpaUKU M3YYEHHBIX 3aBUCUMOCTEN
(bu3NYeCKUX BETNYHH;

o XapaKTepH30BaTh CBOMCTBA Tell, (PM3UYECKUE SBJICHUS U MPOLECCHI, UCIOIb3Yys MpaBuiia
CJIOKEeHHUS CUJI (BIOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH I[lackais, 3akoH Apxumena, IpaBUIIo
paBHOBecHs pblyara (010Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHHs] MEXaHUYECKOI
SHEPruM, TMpPH OSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U 3alUCHIBATh €O
MaTeMaTH4eCKOe BBIPAKECHUE;

. 00BACHATH (PU3MUECKUE SIBJICHUSA, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYaIluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABISATH MPUUMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTh OOBSACHEHHE M3 1—2 JOrMYeckMX MLIaroB ¢ Omopoid Ha 1—2 H3y4eHHBIX CBOICTBa
¢bu3nUecKux ABICHUM, (PU3NUYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

J pemiaTh pacy€THble 3amaud B 1-2 JecTBUSA, HUCHOIB3yAd 3aKOHBI M (OPMYIIBL,
CBsI3bIBalOIME (PU3MUYECKHE BEJIMYMHBI: Ha OCHOBE AaHalM3a YCJIOBMs 3a7ayd 3allUCBIBATh
KpaTKoe YCJIOBHE, MOJICTABIATh (PpU3MUYEcKHe BEJIWYMHBI B (OPMYNIBI U MPOBOJUTH PACUETHI,
HaXO0JIUTh CIIPaBOYHbIE JTaHHbIE, HEOOXOAUMBIE ISl PEIICHUs 3aj]ay, OLIEHUBATh PEaTUCTUYHOCTD
MOJIy4eHHOH (PU3MUYECKOM BETMUUHBI;

J pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIHM (PU3NYECKUX METO/IOB,
B OIMCAHUU HCCIICOBAHUS BBIJIENATH MPOBEPIEMOE MPEAIOIOKEHHE (TUIOTe3Y), pa3inyaTh U



MHTEPIPETUPOBATh MOJYYEHHBIH Pe3yNbTaT, HAXOAUTh OUIMOKM B XOJE OIIBITA, JIEJIaTh BBHIBOJIBI
II0 €r0 Pe3yJbTaTaM;

J MPOBOJIUTH OIBITHI MO HAOMIOACHUIO (DU3NYECKUX SIBICHUNA MM (U3NYECKUX CBOWCTB
Tel: (POPMYIHPOBATh MPOBEPSIEMBIC MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 NPEIIOKEHHOTO
000pyI0BaHUSs, 3aIMCHIBAT XOJI OTIBITAa U (POPMYIIUPOBATH BHIBOJIBI,

J BBINIOJIHATh MPSIMbIE U3MEPEHUsl PACCTOSHUSA, BPEMEHH, Macchl Teja, 00bEMa, CUJIBI U
TEMIEepaTypbl ¢ UCTIOIH30BAHUEM AHAIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3AHHS
prOOPOB ¢ YIETOM 33aJaHHOU a0COTFOTHOM MOTPEITHOCTH U3MEPEHUIA;

. MIPOBOJUTH MCCIEAOBAHNUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT APYroil c
HCI0JIb30BAHUEM IPSIMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUXKYIIETOCS Te€la OT
BPEMEHHU JIBIDKEHUSI Tella, CHJIbI TPEHHUS CKOJIbKEHHs OT Beca Teja, KadyecTBa o0paboTKu
MOBEPXHOCTEN TEJI W HE3aBUCHUMOCTH CUJIBI TPEHHS OT IUIOIIATU CONPUKOCHOBEHHS TEJ, CHJIBI
YOPYrOCTH OT YAJUHEHUS NPYKUHBI, BHITAIKUBAIOIIEH CUJIbI OT 00bEMa MOTpyXKEHHOW YacTu
Tela U OT IUIOTHOCTU >KMJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Teljla, OT TJIyOMHBI, Ha
KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUM IJIaBaHMS TEJ, YCIOBUN paBHOBECHs pbluara M OJOKOB),
y4acTBOBAaTh B IUIAHMPOBAHMM Y4YEOHOI'O HCCIIEOBaHUS, cOOMpATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, CcleAysd MpeaJoXKeHHOMY IUIaHy, (UKCHpOBAaTh pEe3yNbTaThl IOJYYEHHOMU
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHJIE NPEUIOKEHHBIX TaOnui U TpaduKoB, IenaTh
BBIBOJIBI 110 PE3y/IbTaTaM HCCIIEI0OBAHUS;

J MPOBOJUTH KOCBEHHbIE H3MEpPEHHUs] (U3NYECKUX BEJIWYMH (IUIOTHOCTH BEIECTBa
KUJKOCTU U TBEPJIOTO Tella, CUJIa TPEHUS CKOJBKEHHUS, JaBJICHHE BO3/lyXa, BBITAJIKHBAOIIAs
CWIa, ACWCTBYIOIIAsl HAa MOTPYXKEHHOE B KUIKOCTH TENO, KOIPPHUIMEHT IMOJIE3HOTO NEHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAYS MNPEIJIOKEHHONW WHCTPYKUUU: TPU BHIIOJHEHUH H3MEPEHUN
coOuparh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIISATH 3HAUEHHE UCKOMOW BEJMYKHBI,

. coOmomaTh TMpaBuja TEXHUKH O€30MacHOCTH TIpH  pabotre ¢ J1abopaToOpHBIM
000pyI0BaHUEM;
o yKa3blBaTh TIPUHIMIIBI JCHCTBUS TNPHOOPOB W TEXHWYECKHX YCTPOWCTB: BECHI,

TEPMOMETpP, JAWHAMOMETp, COOOIAOIIUEecs COCYAbl, OapoMeTp, pblYar, TMOABIKHBIN U
HEMOABWKHBIN OJIOK, HAKJIOHHAs TJIOCKOCTh;

o XapaKTepU30BaTh MPUHIIMIIBI ACUCTBUS U3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB
C Omopoil Ha HUX omnucaHus (B TOM 4YHCIE: MNOAIIUIHUKH, YCTPOWCTBO BOAOIPOBOJA,
TUIPABINYECKUN TPecc, MaHOMETP, BBHICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp), HCIOJIb3Ys
3HaHHUS O CBOWCTBAX (U3NYECKUX SBJICHUW U HeoOXoaumble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

J MPUBOJUTh TMpUMEpPHl  (HAXOAUTh HWHGOPMALKMIO O TMpHUMepax) MNPAKTUYECKOTO
WCIOJIb30BaHUs (PU3NYECKUX 3HAHHWM B MOBCEJIHEBHOM XU3HU JUIsl oOecrieueHus: 0e30MacHOCTH
npu oOpalieHHH ¢ NpUOOpaMH U TEXHUYECKHMMHU YCTPOMCTBAMM, COXPAHEHHUS 3J0POBbI U
COOJIIOJICHHS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpejie;

o OCYIIECTBIIATh OTOOpP MCTOYHUKOB HMH(poOpManuu B IHTepHETEe B COOTBETCTBHM C
3aJJaHHBIM [IOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNW W IYTEM CpaBHEHHUS
pa3UYHBIX MCTOYHUKOB BBIIENATH HMH(OpMAIMIO, KOTOpas SBISETCS MPOTUBOPEYMBON WIH
MOJKeT OBITh HEJIOCTOBEPHO;

J WCIOJb30BaTh MPHU BBIMOJIHEHUH Y4eOHBIX 3aJaHUil HAy4YHO-TIOMYJISPHYIO JINTEPaTypy
(GU3NYEeCKOT0 CcoJepKaHMs, CIPaBOYHBIE MaTepHalibl, pecypchl cetd VIHTepHeT, BIaaeTh
npuéMaMi KOHCHEKTHPOBAHMSA TEKCTa, NpeoOpa3oBaHUS HH(OpMAIMM W3 OJHOW 3HAKOBOM
CHUCTEMBI B APYIYIO;



. co37aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HMCTOYHUKOB MH(OpMANUU (PU3HUECKOTO COJIEPKaHUsS, B TOM YHUCIE IMyOJIMYHO JIeJaTh KPAaTKHE
COOOIEHUsT O pe3yJabTaTaX NPOSKTOB WU YYEOHBIX HCCICOBaHWM, TpPU 3TOM TPaMOTHO
WCI0JIb30BaTh M3yYCHHBIN MOHATUHHBIN anmapaT Kypca (DU3WKH, COTIPOBOXKIATh BBICTYIUICHHE
MpE3EHTALKEN;

° MPU BBITIOJTHEHUU Y4E€OHBIX MPOEKTOB U MCCIECIOBAHUU pPACIPENCNSITh 00SI3aHHOCTH B
rpynmne B COOTBETCTBUM C TIOCTaBICHHBIMHU 3aJadyaMM, CIEAUTh 3a BBITIOJHCHHEM ILIaHA
NEHCTBUIM, aJleKBAaTHO OIEHHWBATh COOCTBEHHBINM BKJIAJ B JIECATEILHOCTH T'PYIIBI, BHICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOICHCTBUE, YIUTHIBAsI MHEHUE OKPYXKAIOIIHX.

K koHiry oOyueHus B 8 Kjacce npeMETHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKATh
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCA YMEHUMN:

. WCIIONIb30BaTh TMOHSTHUS: Macca W pa3Mepbl MOJIEKYN, TEIUIOBOE JBIKEHHE aTOMOB W
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTATUIMUECKHE U aMOP(HBIE TeJla, HACHIIICHHBIN
Y HEHACBHIIIEHHBIM Map, BIAXHOCTb BO3/yXa, TEMIIEpaTypa, BHYTPEHHSISI DHEPTHUs, TEIJIOBOM
JIBUTATENb, DJIEMEHTAPHBIN DJJIEKTPUUYECKUM 3apsij, DSJIEKTPUUECKOE TI0Jie, MPOBOJHUKH U
JUDJICKTPUKH, TTIOCTOSTHHBIN JIEKTPUIECKUN TOK, MATHUTHOE T0JIE;

. paznuuaTh SBJICHHUS (TETUIOBOE pacCIIMPEHHWE M C)KaThe, TeIvionepeaavya, TETUIOBOe
paBHOBECHE, CMayWBaHWE, KalWULIPHBIC SIBJICHHS, HWCIApEHWE, KOHJIEHCAIWs, IUTaBJICHHE,
Kpuctautn3anusi (OTBEp/ACBaHUE), KUTIEHUE, Terulonepeaada (TeTUIoNpPOBOIHOCTh, KOHBEKITHS,
W3JIyYCHHE), DJEKTPU3AIUS TeJ, B3aMMOJICHCTBHE 3apsI0B, JIEHCTBUS DJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBUE MarHUTOB, JIEHCTBHE MAarHUTHOTO TOJISl HA MPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAs WHIAYKIIMS) IO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIMKX JaHHOE (PU3HUECKOE SBJICHHE;

. pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MYECKUX SBICHUN B OKPYKAIOIIEM MHPE, B
TOM 4YHCie (PU3MYECKHEe SIBICHUS B TPHUPOJIE: TMOBEPXHOCTHOE HATSDKCHHE W KalWJUISIPHBIC
SBJICHUS B TIPUPOJE, KPHUCTAIIBI B mpupone, usnydenue CoiHIla, 3aMmep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 0Opa3oBaHHWE pOCBHI, TyMaHa, HWHES, CHEra, JJICKTPUYECKUE SBJICHUS B
atMocdepe, JIEKTPUUYECTBO >KUBBIX OPraHW3MOB, MarHUTHOE I0JIe 3eMJIH, Jpeid IOIOCOB,
pOJIb MAarHUTHOTO TIOJISI JUIS JKU3HM Ha 3emile, IMOJSPHOE CHUSHHE, NPH 3TOM IEPEBOIAUTH
MPaKTUYECKYIO 3a71a4y B y4eOHYIO, BBIJCISITH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UIECKUX
SIBJICHU;

. OTIMCBIBATh WU3YYCHHBIC CBOWMCTBA TeJ M (PU3MYECKHE SIBJICHUS, MCHOJb3ysd (pu3nyeckue
BEITMYMHBI (TEMIepaTypa, BHYTPEHHSISI SJHEPIHsl, KOJIMUYECTBO TEIUIOTHI, YAeIbHas TEII0EMKOCTh
BEIIECTBA, yAeNbHAs TEIUIOTa IUIABJICHUS, yleJbHas TeIuioTa mnapooOpa3oBaHUs, YAelbHas
TEIUIOTAa CrOPaHHWs TOIUIMBA, KOY(PQPHUIMEHT TIOJIC3HOTO JIEHCTBUS TEIJIOBOM MAIIHHBI,
OTHOCHUTENIbHAs BIAXXHOCTh BO31yXa, OJJCKTPUUECKUW 3apsll, CHJIa TOKa, JIEKTPHUUECKOe
HampspKeHWe, COMPOTHUBJICHHE MPOBOJHUKA, YIEIbHOE COMPOTUBJICHHE BellecTBa, paboTa u
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHHU MPABUIBHO TPAKTOBAaTh (U3UUYECKUN CMBICI
WCIOJIb3YeMbIX BETMYNH, 0003HAYCHUS U €TUHUIIBI (PU3NUECKUX BEITHMYHUH, HAXOAUTH (GOPMYIIbI,
CBSI3BIBANOIINE JAHHYIO (U3MUECKYI0 BEIUYMHY C JAPYTUMHU BEJIHMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKIX BEIHUNH;

. XapaKTepu30BaTh CBOMCTBAa Tei, (GU3NYECKUE SBJICHHUS W TPOIECCHI, HCIONb3Ys
OCHOBHBIE TOJIOKEHHUSI MOJEKYISIPHO-KMHETUYECKOM TEOpUH CTPOEHHS BEIIEeCTBA, MPUHIIMII
CYMEPIO3UINH ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Oma ams
ydacTka 1enu, 3akoH Jxoyns—JIeHia, 3aKkoH COXpaHEeHUsI SHEPTUH, TIPU ITOM JaBaTh CJIOBECHYIO
(hOpMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMAaTUIECKOE BHIPAKEHUE;



J 0OBSICHATH (PU3NUECKUE TPOIIECCHl U CBOKWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIHi
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue U3 1—2 JIOTMYECKUX MIaroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MUECKUX
ABJICHUH, (PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

. pematb pacy€THble 3a7add B 2-3 JEWCTBUA, HCIOJIBb3YSd 3aKOHbI M (HOPMYJIBL,
CBSA3BIBAIOIME (PU3MYECKHE BEJIUYMHBI: HAa OCHOBE aHaIM3a YCJIOBHUS 3a/Jayd 3alKCbiBaTh
KpaTKoe yCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUIS PEIICHUsS 3a/a4d, BHIOMpATh 3aKOHBI H
dopmynbl, HeOOXOAUMBIE ISl €€ peIIeHUs, MPOBOJUTH PAcYEThl W CPABHHUBATH IIOJYYCHHOE
3Ha4YeHHEe (PU3NIECKON BETMUUHBI C U3BECTHBIMU JTaHHBIMU;

J pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIIUTh MPH MOMOIIN (PU3HYECKHX METOJIOB,
UCIOJIb3YSl ONUCAHHWE HCCIEIOBAaHUS, BBIIEIATH IPOBEPSEMOE NPEIIOJI0KEHUE, OLIEHUBATH
MIPaBUJIBHOCTH MOPSIKa MPOBEACHUS UCCIIEIOBAHMS, JIENIaTh BBIBOJIbI;

J MIPOBOJIUTH OIBITHI IO HAOIIOIEHUIO (PU3NUECKUX SBJIEHUHN WIH (U3NYECKUX CBONCTB Tel
(KanwIsipHBIE SIBJICHMSI, 3aBUCHMOCTb JaBJICHHUS BO3[dyXa OT €ro o0bEéMa, TeMmIepaTyphl,
CKOPOCTH IIpollecca OCTBIBAaHWS M HAarpeBaHUs IpU H3IYy4YEHUH OT LBETa H3JIydaroueu
(mornomaroniei) MOBEPXHOCTH, CKOPOCTb HCIApEHUs BOJBI OT TEMIIEpPaTypbl KHUAKOCTH U
iomaau e€ MOBEPXHOCTH, 3JEKTPU3AIUs Tel U B3aUMOJAEUCTBHE DJIEKTPUUYECKUX 3apslioB,
B3aUMO/JICHCTBUE TOCTOSIHHBIX MarHUTOB, BH3yalM3aldsi MarHUTHBIX TOJE€H MOCTOSHHBIX
MarHuToOB, JEUCTBUS MarHUTHOTO MOJII Ha MPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTAa,
CBOMCTBa  DJEKTPOJBUTATeNss  IOCTOSHHOTO  TOKa):  (opMynupoBaThb  IpOBEpsieMble
MIPENONIOKEHNUsI, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 00O0pYIOBaHMs, OMMCHIBATH XOJ
OMbITa U POPMYIUPOBATH BHIBOJIBL;

o BBITMOJIHATE IPSIMbIE U3MEPEHUs] TEMIIEPATyphbl, OTHOCUTEIbHON BIAXKHOCTH BO3/yXa,
CHJIBl TOKA, HAIPSDKEHHs C MCIIOJB30BAaHMEM AHAIOTOBBIX MPUOOPOB M JATYMKOB (PU3NYECKHUX
BEJIMYUH, CPABHUBATh PE3yJbTAaThl U3MEPEHUH C YUETOM 3aJaHHOM a0COIIOTHOM MOTPELIHOCTH;

° MPOBOJIUTHh MCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PH3WUYECKOW BEJIWYUHBI OT JPYrol C
UCIOJb30BAHUEM MPSMBIX HM3MEPEHUHl (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOINAAM MOIEPEYHOr0 CEYEHUs U YAEIbHOI'0 COIPOTHUBIICHUS BELIECTBA MIPOBOJHUKA,
CHJIBl TOKa, MJYIIEro uepe3 MPOBOJAHMK, OT HANPSIKEHWs Ha IPOBOJHUKE, MCCIEJOBaHUE
[IOCIEIOBATEIbHOIO W MapajulebHOTO  COEAMHEHUN  NPOBOJHUKOB):  IJIAHUPOBATh
UCClIeIoOBaHUE, COOMpaTh YCTAHOBKY U BBIIOJHATH U3MEPEHMUs], ClleAys IPEJIoKEHHOMY IUIaHy,
(buKCUpOBaTh PE3yJbTAThl IOJYYECHHONH 3aBUCHUMOCTU B BHJE TaOnMMLl M IpaHKoB, JeNaTh
BBIBO/IbI IO PE3yJbTaTaM UCCIIEA0BaHUS;

J IIPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BeJIWYUH (yAelabHas TEMI0EMKOCTb
BEIIECTBA, CONPOTHUBJICHHE IPOBOJHHUKA, paboTa M MOIIHOCTh 3JIEKTPUUYECKOTO TOKa):
IUTAHUPOBATh M3MEpPEHUs], COOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENys IMPeJUI0KEHHOM
MHCTPYKLIMHU, ¥ BBIYUCIIATH 3HAYEHUE BEJTMUUHBL;

. coOMoaTh TpaBWiIa TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ J1TaOOPaTOPHBIM
obopynoBaHueM;
o XapaKTepU30BaTh MPUHIIMITBI ICHCTBHS H3YYCHHBIX TIPUOOPOB U TEXHUYECKUX YCTPOUCTB

C Omopoil Ha MX omucaHus (B TOM 4YMCJeE: CHCTeMa OTOIJIEHHS JIOMOB, TUTPOMETp, MapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETUUK IEKTPUUECKOW 3HEPTUM, DIEKTPOOCBETUTEIbHBIC
npuOOpBl, HarpeBaTeNIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), WIEKTPUUECKHE IPEeTOXPAHUTENH,
AJIEKTPOMArHUT, DSJIEKTPOJIBUTATEIb IIOCTOSHHOIO TOKA), MCIOJIb3ySd 3HAHHUA O CBOWCTBax
(bu3nvecKux ABICHUH 1 HEOOX0UMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;



J pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTENbHbIE MPHOOPHI MO
CXeMaM M CXEMAaTUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEpPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CrOpaHMsl, 3JEKTPOCKOIl, PEOCTaT), COCTaBJISATh CXEMbI
UIEKTPUUYECKUX LENel ¢ IOCIEeN0BaTEIbHBIM U IapaulebHbIM COEIMHEHUEM 3JIEMEHTOB,
paznuyas ycaoBHbIE 0003HAYEHMSI 3JIEMEHTOB JIEKTPUUYECKUX LEEH;

. MPUBOJUTh MpUMEPHl  (HAXOAUTh HMHGOPMALMIO O HpUMepax) MPAKTUYECKOTO
HCI0JIb30BaHUS (PU3UYECKUX 3HAHUM B MOBCEIHEBHOM XHU3HU JUlsd oOecrieueHus: 6e301acHOCTH
npu oOpameHnn ¢ npudopaMu M TEXHHYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBBSI U
COOIIOJICHHUSI HOPM 3KOJIOTHYECKOTO TOBEJICHHS B OKPYXKAIOIIEH cpejie;

J OCYIIECTBIIATH MOUCK MH(MOpMAIK (HU3NIECKOTO copepkaHus B VIHTepHEeTe, Ha OCHOBE
UMEIOLUXCA 3HaHWW W TOYTEM CpaBHEHMsI JIOTIOJHUTENBHBIX HCTOYHMKOB  BBIIEINATH
nH(pOpMalKIo, KOTOpas SBJISETCS MPOTUBOPEUNBOM MM MOXKET ObITH HEIOCTOBEPHOI;

J WCIIOJIb30BAaTh MPU BBIMOJTHEHUHM Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO JUTEpaTypy
(u3NYECKOTO COJepXaHUs, CIpaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHeT, BiageTh
npuéMaMH KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs HMH(POpPMALMKU W3 OJHOW 3HAKOBOM
CHCTEMBI B JAPYTYIO;

) co3/laBaTh COOCTBEHHBIC THCHbMEHHBIE W KpaTKHE YCTHBIE COOOIIeHHs, 00001as
MH(OPMALIUIO U3 HECKOJBKUX HCTOUYHHUKOB (PU3UYECKOTO COAEpkKaHHs, B TOM YHUCIIE MyOIHYHO
MIPEJICTABIATh PE3YNbTaThl MPOEKTHOW WM HCCIIENOBATENbCKON JAEATEIbHOCTH, MPU 3ITOM
IrPaMOTHO HCIIOJIb30BATh W3YUEHHBIM MOHATUHHBIA ammapatr Kypca (U3HKH, CONPOBOXKAATH
BBICTYIUICHHE NTPE3CHTALNEM;

o IPU BBINOJHEHUU Y4eOHBIX IPOEKTOB U UCCIEIOBaHMHA (PU3MUYECKHX IPOILECCOB
pacrpenesaTb 00s3aHHOCTH B IPYIIE B COOTBETCTBUHU C IOCTABJIECHHBIMH 3aJjadyaMH, CIEIUTh 3a
BBITMIOJIHEHUEM IUIaHA AEUCTBMM M KOPPEKTHPOBATh €ro, aJleKBaTHO OLICHMBATH COOCTBEHHBIM
BKJIaJl B JIEATEIBHOCTh TPYIIbI, BHICTPAaUBaTh KOMMYHUKAaTUBHOE B3aMMOJAEHCTBUE, MPOSBIISS
TOTOBHOCTb Pa3peIiaTb KOH()INKTHI.

K koH1y oOy4yeHus B 9 kiacce peaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JI0JDKHBI OTpaXKaTh
c(OPMHPOBAHHOCTh y OOyUarOIUXCA YMEHUI:

J UCIOJb30BaTh IOHATHUA: CHCTeMa OTcyéra, MaTepuajlbHas TOYKa, TPAECKTOpPHUS,
OTHOCHUTEJIBHOCTh MEXAHWYECKOI'0 JBIKEHUs, negopmanus (ympyras, IulacTHYecKas), TpEeHHeE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3Ku, LEHTP TAXKECTH, aOCOIHOTHO
TBEPJI0€ TEJIO, LEHTP TSHKECTH TBEPJOIO Tesa, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUs U BOJIHBI,
3BYK, UH(Pa3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbBIC BOJIHBI, LIKaJIa 3JIE€KTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPbl UCIYCKaHUs M HOIJIOLIEHUs, ainbda, OeTa- U
ramMMa-u3J1y4eHUsi, U30TOIIb, SAepHAst SHEPreTHKA,;

o pa3nuyarh SBIEHUS (paBHOMEPHOE M HEpPaBHOMEPHOE IMPSIMOJIMHEHHOE MBIKEHHE,
PaBHOYCKOPEHHOE MPSAMOJMHEHHOE JBU)KEHHE, CBOOOJHOE TaJeHHe TeJl, PaBHOMEPHOE
JIBIDKEHUE TI0 OKPYXHOCTH, B3aUMOJICHCTBHME Tell, PEaKTUBHOE JBHXKEHHE, KoJiebaTelbHOe
JBIDKEHUE (3aTyXalollMe M BBIHYXKICHHBIE KOJEOaHMs), PE30HAHC, BOJIHOBOE JBHMIKEHHE,
OTpaXCHHE 3BYKa, IPSAMOJMHENHOE PpAacHpOCTPAHEHUE, OTPAXXEHHE W IPEIOMIICHHE CBETA,
[IOJIHOE€ BHYTPEHHEE OTpak€HUE CBeTa, pPa3JIo’KeHHe OeJoro CBeTa B CHEKTP M CIIOKEHHUE
CIIEKTPAJIBHBIX I[BETOB, IUCIIEPCUS CBETA, €CTECTBEHHAs pPaJAMOaKTUBHOCTb, BO3HHKHOBEHHE
JMHENYaTOro CIEKTpa HM3IY4YeHMs) [0 ONUCAaHUIO0 MX XapaKTEpHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (prU3HUECKOe SIBICHUE;

o pacrio3HaBaTh NPOSIBICHUE HM3YUEHHBIX (M3UUECKHUX SBICHHHM B OKpY)KarolleM Mupe (B
TOM yHclie (U3NUECKUE SBJICHUS B PUPOJIE: IPUIUBHI M OTJIUBBL, JBIKeHHE M1aHeT CoHeuHOU



CUCTEMbI, PEAKTHUBHOE JIBUJKEHUE >KMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMHU,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, LIBETAa TE€J, ONTUYECKUE SIBJIICHUS B
npupoje, OHONOTHYECKOe JEHCTBHE BUAMMOTO, YIbTPa(HUOIETOBOTO M PEHTICHOBCKOTO
W3TYYeHUH, €CTECTBEHHBIM paAMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4d, paJuOAKTHBHOE
U3JIy4YeHUE MPUPOJHBIX MHMHEpAIOB, IEMCTBHE pPaJUOAaKTUBHBIX H3IYYEHUH Ha OpraHu3M
YeJI0BEKA), IPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIJIENISTh CYIIECTBEHHbIE
CBOMCTBa (IIpU3HAKN) PU3NUYECKUX SBICHUN;

J OTIMCBHIBATh M3YYECHHBIC CBOWCTBA TET W (PU3UYECKUE SIBIICHUS, UCIIONB3YS (PU3MUECKUE
BEJIMYMHBI (CPEHSS U MTHOBEHHAsI CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBUYKEHUH, YCKOPEHHE,
IepeMelleHue, IMyTh, YIJOBas CKOPOCTb, CWJIa TPEHHUS, CHJIa YIPYrOCTH, CHJIA TSDKECTH,
YCKOpEHHEe CBOOOJHOrO NaJeHHUs, BEC Tela, MUMIIYJIbC Tejla, UMITYJIbC CHIIbI, MEXaHHWYecKas
paboTa M MOIIHOCTh, MOTEHLIMAJIbHAS DHEPIUs Teljla, MOJHATOrO Haj MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHAS SHEPrUsl CXKATOM MPYKUHBI, KUHETUYECKash SHEprus, IOJIHAs MEXaHW4yecKas
SHEprus, Mepuoj M 4YacrtoTa KoyieOaHWH, JJUHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IMOKa3aTeib IPEJIOMIIEHUS Cpeibl), MpPH ONHUCAHUU IPaBUIBHO TPAKTOBATH
(u3nyecKuit CMBICI MCIOJIb3YEMbIX BEIMUYMH, 0003HAUEHUS U €IUHUIBI (PU3NYECKUX BEIMYMH,
HaXoJUTh (OPMYJIbI, CBS3BIBAIOLINE AAHHYIO (DU3UYECKYIO BEIMUMHY C JAPYTUMHU BEIUYMHAMH,
CTPOUTH IpaQUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

J XapaKTepU30BaTh CBOMCTBa TeJ, (PU3NUECKHE SIBICHUS U IMPOLECCH, UCIOJB3YS 3aKOH
COXPAaHEHHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMII CYNEPHO3UIUN CHUJI, TMPUHIUI
oTHOocuTenbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpPaHEHUS HMITYJIbCA, 3aKOHbI
OTPAXKEHUS W TPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOIO0 MU MACCOBOIO YHCEN MIPH
SJICPHBIX pEaKIUsAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alMCHIBATh €ro
MaTeMaTH4ECKOE BBIPAKEHUE;

. 00BACHATH (PM3UYECKUE MPOIECCH U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh IMPHUYWHHO-CIEICTBEHHBIE CBSI3HU, CTPOUTH
00BbsICHEHHE M3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOH Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MUYECKUX
SIBJICHUHN, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

. pemath pacuéTHbIEe 3a/1a4Ml (OMUPAIOIINECsS HA CUCTEMY U3 2—3 ypaBHEHUM), UCIOJIb3YS
3aKOHBI M POPMYIIBI, CBS3bIBAIOIINE (PU3UUYECKUE BEIMYMHBI: HA OCHOBE aHallW3a YCIOBUS 3aaun
3aMKChIBaTh KPATKOE YCIOBHE, BBISBIIATH HEJOCTAIOIIME WM M30BITOYHBIC JAHHBIE, BHIOMPATH
3aKOHBI U (OPMYJBl, HEOOXOJUMBIE JUISl PpEUICHHs, MPOBOIUTH pacdy€Tbl M OLIEHUBATH
PEATUCTUYHOCTH IOMYYSHHOTO 3HaUCHUs (PU3UYECKON BEIUYUHBL;

. pacrno3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIY (U3UYECKUX METOJIOB,
WCIIOJIb3Ysl OIKMCAaHHUE UCCIEIOBAHMS, BBIICIATH IPOBEPSIEMOE MPEANOJIOKEHUE, OIICHUBATH
MPaBUJIBHOCTh TIOPAJIKA IPOBEJIEHUSA WCCIEAOBAHMS, J€JaTh BbBIBOJAbI, WHTEPHPETUPOBATH
pe3ynbTaThl HAOMIOIEHUH U OTIBITOB;

o IIPOBOJIUTH OIBITHI 110 HAOIOJCHUIO (PU3NUYECKUX SBJICHUN WM (PU3MUECKHX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbIOTOHa, 3aKOHAa COXpAaHEHMs SHEPrHM, 3aBUCUMOCThH IepHOJa
KoJIe0aHUH MPYKUHHOTO MasTHUKA OT MacChl Ipy3a U *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Abl MaJIbIX KOJIeOaHU, MPsIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, pasokeHue Oeraoro
CBETa B CHEKTP, U3yUYE€HHE CBONCTB M300pak€HUS B IUIOCKOM 3€pKajle U CBOMCTB M300pa’keHUs
npeaMeTra B coOMparolie JIMH3e, HaOMIoIeHHEe CIUTOIIHBIX U IMHEWYaThIX CIIEKTPOB H3IIy4eHHUS):
CaMOCTOSITEJIbHO COOMPAaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpydOBaHUs, ONHUCHIBATh X0/
OTIBITA U €T0 PE3yJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;



J MPOBOJUTH TNPH HEOOXOJAWMOCTH CEpHUI0 TPSMBIX H3MEPEHUH, OIpeAessisi cpenHee
3HAUEHUE U3MEPSEMOI BeTUYHHBI ((POKYCHOE PACCTOSIHHE COOHMpAIOIIEH JTMH3bI), 000CHOBBIBATH
BBIOOP crmoco0a u3MepeHust (M3MEPUTEIHLHOTO MPUOopa);

J MPOBOJIUTH HCCIICIOBAHUE 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH C HCIOJIH30BAHUEM
NPSIMBIX M3MEPEHHH (3aBUCHUMOCTH IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIKEHHU Oe3
HaYaJIbHOW CKOpPOCTH, TEpHOAa KoJIeOaHWH MaTeMaTHYECKOTO0 MasTHUKA OT JUIMHBI HHTH,
3aBHCHMOCTH yIJIa OTPaKEHUS CBETa OT yIJia MaJCHUs U yIJia MPEJIOMIICHUS OT yrila IMaJeHuUs):
IUTAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSITEILHO COOMpaTh YCTaHOBKY, (PUKCHPOBATH PE3yNIbTaThI
MOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BUAE TAOMUI] M TPaHKOB, JETIaTh BBHIBOJBI
0 pe3yNbTaTaM UCCIEIOBAHNUS;

J MPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3MYECKHX BENMYMH (CpeHSs CKOpPOCTh H
YCKOpEHHE Tella TMPH pPaBHOYCKOPEHHOM JIBIDKCHHWH, YCKOpPEHHE CBOOOTHOTO TaJICHHS,
KECTKOCTH MPYKUHBI, KOOPPUIIMEHT TPEHUST CKOIBKEHUS, MEXaHNUeCKasi paboTa ¥ MOITHOCTH,
94acToTa W TMEePHOJ] KOJeOaHNH MaTeMaTHYeCKOro M MPYKHHHOTO MasTHUKOB, ONITHYECKas CUIa
coOuparomieid  JMH3bI, paAMOAKTUBHBIN  (OH): IUTAHMpPOBaTb U3MEpPEHHs, coOuparb
AKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHITH H3MEPEHUS, CIIEAYsI TIPEITI0KEHHON HHCTPYKITHH,
BBIUMCIIATH 3HAYCHNE BEIMYMHBI i aHAIM3UPOBATH TIOJYYCHHBIC PE3YNIbTAThl C YYETOM 3aJaHHOM
MTOTPEIIHOCTH U3MEPEHU;

o coOnrofaTh mpaBWia TEXHUKH Oe30macHOCTH TMpH  paboTe ¢ JabOpaTOpHBIM
000pyI0BaHUEM;
° pas3iindaTb OCHOBHBIC IIPU3HAKH U3YUCHHBIX CbI/I?J/I‘—IeCKI/IX Moneneﬁ: MaTc€pHraJbHas TOYKaA,

a0COJTIOTHO TBEPIOE TEJIO, TOUCYHBII HCTOYHUK CBETA, Iy, TOHKAS JIMH3A, IJIAaHETapHAs MOJICITh
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO SI/1pa;

J XapaKTepU30BaTh MPUHIIMITEI ICHCTBUS U3YUYECHHBIX MMPHOOPOB U TEXHHUECKUX YCTPOUCTB
C OTOpOil Ha WX ONMUCaHHS (B TOM YHUCIE: CHUIOMETP, JAaTYUKH TIOJOKCHUS, PACCTOSIHUS H
YCKOPEHHs, pakera, OdXOJOT, OYKH, WEepPUCKOIN, (oToammapar, ONTHYCCKAE CBETOBOJBI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuiibcOHa), MCHONB3ys 3HAHUS O CBOMCTBAX (U3UYECKUX
SIBIICHUH U HEOOXOIUMbIE PH3UUECKUE 3aKOHOMEPHOCTH;

. WCIOJb30BAaTh CXEMbl M CXEMATUYHBIC PHCYHKH HW3YYCHHBIX TEXHHUYECKHX YCTPOMCTB,
WU3MEPHUTEIBHBIX TMPUOOPOB M  TEXHOJOTHMYECKUX TPOIECCOB TMPH PEIICHHH y4eOHO-
MPAKTUYCCKHUX 3aJlad, ONTHYECKUE CXEMBbI Ul TIOCTPOCHUS H300paKEHUH B TUIOCKOM 3€pKae
coOuparoIei JIMH3E;

o NPUBOAWTH TMPHUMEPbl (HAXOMUTh HWHPOPMALMIO O MPHUMEPax) MPAKTHUYECKOTO
UCIIOJb30BaHUsl (DU3NYCCKUX 3HAHMI B TIOBCEJHEBHOM >KU3HU JJisi oOecriedeHus: 0e30MacHOCTH
npu oOpalieHHH ¢ MNPUOOpaMU M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHCHHS 3JIOPOBbSI U
COOJIFOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHHSI B OKPYXKAFOIIEH Cpejie;

o OCYIIECTBIISITh TOUCK WHpopManuu (usnmyeckoro conepxkanus B HHTepHeTe,
CaMOCTOSITENIbHO  (OpMyNUpYysT  MOUCKOBBIM  3ampoc, HAXOAUTh MYTH  OMpeIeICHHUS
JOCTOBEPHOCTH TMOTy4YeHHOH HMH(OpPMAIMK HA OCHOBE MMEIOIIUXCS 3HAHUM U JIOTIOJHUTEIBHBIX
HCTOYHUKOB;

. WCIOJIb30BaTh MPU BBHIMOJIHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIONMYISPHYIO JHUTEpPaTypy
(bu3MYECKOTO CoJep aHHs, CIpaBOYHBbIE MaTephalbl, pecypchl cetu HTepHeT, BlaneTh
npuéMaM KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HMHPOpPMAMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;



° co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIC U YCTHBIE COOOLICHUS Ha OCHOBE MH(OPMAIUH U3
HECKOJIBKUX HMCTOYHHKOB (DH3MUECKOTO COACp)KaHMs, MyOIMYHO TMPENCTABIATh PE3YJIbTaThl
HpOCKTHOﬁ HJIN I/ICCJIGIIOBaTeJIBCKOfI ACATCIIBHOCTH, IIPpAU OSTOM TIPAMOTHO MCIIOJIB30BATh
M3yYEHHBIN MOHATUHHBIN anmapaT u3y4yaeMoro paszaena GU3MKHA U COMPOBOXKAATH BBHICTYILICHHE
MpEe3eHTAINEH C YIETOM 0COOCHHOCTEN ayIuTOPUH CBEPCTHUKOB.
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MMPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHHUS OCHOBHOU
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIET'O OEPA3OBAHUSA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmsbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA 110 ONMCAHWIO HMX XAPaKTCPHBIX CBOWCTB M Ha

OCHOBC OITBITOB, IECMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘~ICCKOC SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SIBJICHUI B
OKpY)KaIOIlleM MHUpEe, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IE€PEBOAUTH MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIICIATH

CyLIECTBEHHbIE CBOICTBA (MPU3HAKU) GU3UUYECKUX SIBICHUN

1.4

ONHCBHIBATh H3YYCHHBIC CBOWCTBA TEI W (PH3MUYECKHE SBJICHUS,
UCTIONB3ysl (U3NYECKHE BEJIMYUHBI, TIPU OIMUCAHWU MPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YeMbIX BEJIHYUH, WX
0003HaYCHHS U CAUHUIIB (PU3HUUECKUX BETUYHH, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIOIIME JAaHHYIO (DU3MUECKYIO BEIUYMHY C JIPYTUMHU
BEIIMYMHAMHU, CTPOUTh  TpadUKHd  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (1)I/I3I/I‘ICCKI/I€ SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yysd H3YUYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3aIlIMCbhIBAThb €0 MaTCMaTHYCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
yuciae M B KOHTEKCTE CHUTyallMHd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
U3yUYCHHBIX CBOWCTBA (PU3MUYECKUX SBICHUM, PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaTb paC‘léTHLIe 3aga4u B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a

YCJIOBUA  3aJa4ud  3allMCbIBATH KPATKOC YCJIOBHUC, TMOACTABIIATH




¢u3nveckrue BeTUYUHBI B (OPMYIIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOUMBIC JUISI pEIICHHs 3a]a4, OLlEHUBATb

PEAUTUCTUIHOCTD TIONYICHHOU (PU3MYECKON BEIIMUMHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh IPHU MOMOLIU
(bPIBI/I‘-IeCKI/IX METOJOB, B OIIMCAHHMU HCCIICAJOBAHUA  BbIACIATH
IpOBEpsieMOE  MPEANOJOXKEeHUe  (TUIOoTe3y),  paszauyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI pe3ysibTaT, HAXOAWUTH OLINOKHA B

XO0J¢€ OIibITa, ACJaTb BBIBOJBLI 110 €TI0 pE3yJibTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UYECKUX SBICHUU WIH
(¢bu3uYecKux  CBOWCTB  Tel:  (OPMYIMpPOBATH  MPOBEPSiEMbIE
MPEANOJIOKEHUSI, COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000py/10BaHus, 3alIUChIBATh X0/ OIBITA U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATh TMpPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHUEM AaHAJOrOBBIX U
un(dpoBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS NPUOOPOB C Y4ETOM

3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEJOBAaHWE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C MCIOJIb30BaHUEM TMPSMBIX H3MEPECHUH,
y4acTBOBaTh B IUIAHHUPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIEAYS MPEAJIOKEHHOMY IUJIaHy,
(bUKCUpOBaTh PE3YNIbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3UUECKHUX
BEJIMYUH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIE1aTh BHIBOIbI

I10 pE3yJIbTaTaM HUCCICI0BaHUA

1.12

IPOBOAUTH KOCBEHHbIE H3MEpPEHUs (PU3UUECKUX BEJIUYUH, CIEAys
PEIOKEHHOW MHCTPYKIUU: TPU BBIMOJIHEHUHU U3MEpPEeHHI coOupaTh
9KCMEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOU

BCJINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaATb IIPpUHOUIIBI IeHUCTBUS HpI/I60p0B Hn TCXHHYCCKHUX
YCTpOﬁCTB, XapaKTCpU30BaTb NPHUHIHUIIBI JIeHCTBUSA N3YYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBKO HX OIIMCAaHMA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBIICHUI nu

HeO6XO,[[I/IMLIC (I)I/I3I/I‘-ICCKI/IG 3aKOHBI U 3dKOHOMCEPHOCTHU

1.15

NPUBOJAUTH TpPUMEpHl (HAXOAUTh HMH(POpPMAIMIO O TMpUMepax)

MPaKTUYICCKOTO UCIIOJIb30BAHHUA (I)I/ISI/I‘-ICCKI/IX 3HaHUM B IIOBCEIHEBHOM




KU3HH Juis  oOecrieyeHHuss O€30MacHOCTH Tpu  oOpalieHuu ¢
npubopamMu ¥ TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHHUS 3/10POBbS U

COOJTIO/ICHHSI HOPM IKOJIOTUYECKOTO TIOBEACHHSI B OKPYKAIOILEH cpezie

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(pOpManuu B ceT VHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
UMEIOIIMXCSA 3HAHMM U IIYTEM CpPAaBHEHMS pPa3IM4HBIX HCTOYHUKOB
BBIICNIATE MH(DOPMAINIO, KOTOpas SBISETCS NPOTHBOPECUMBON HITH

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH y4eOHBIX 3a/1aHUI
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEepKaHuS,
CIpaBOYHBIE MaTepuasbl, pecypcel cetn VIHTEepHeT, BiaxeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIEC KPATKHE MHUCHhbMEHHBIE U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpPMAIMU (U3HIECKOTO
COJICpXKaHUs, B TOM YHCIIe MyOIHMYHO AeNaTh KpaTKUe COOOIIEHHUS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, NpU 3TOM
rpaMOTHO HCMOJIb30BAaTh HW3YYEHHBIM MOHATHIHBIM ammapar Kypca

(bu3HKHN, COMPOBOK/IATh BRICTYINICHUE MPe3eHTaluei

1.19

MIPHU BBITIOJTHEHUH Y4EOHBIX MPOEKTOB U MCCIIEI0BAHUMN pacCIpelesTh
0053aHHOCTH B IPYNIE B COOTBETCTBUU C MOCTABJICHHBIMH 33/1a4aMH,
CIIEIUTHh 32 BBHINOJHEHUEM IUIaHA JIEHCTBUM, a/IeKBAaTHO OLIEHHUBAThH
COOCTBEHHBIM BKJIaJ] B JEATEJBHOCTh TPYHIbl, BBICTPaUBaTh
KOMMYHUKATUBHOE B3alMO/IeHCTBHE, YYUTHIBAs MHEHHE

OKPY>KaIOIIHUX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHu sl

1.1

HCIIOJIB30BAaTh ITOHATHA

1.2

pa3ianyaTh SABJICHUA IO OINHMCAHHUIO HUX XAPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX TAHHOC (I)I/I3I/I‘-IGCK06 SBJICHHUC

1.3

pacno3HaBaTh IMPOSABJICHUC HU3YUYCHHBIX (I)I/I3I/I‘-IGCKI/IX SIBICHUU B




OKpYXKalollleM MHpE, B TOM 4YHcie (U3NYECKUe SIBICHHUS B IPUPOIE,
IpU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 337ady B y4eOHYIO, BBIJICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PU3NICCKUX SBICHUI

1.4

ONHCBHIBATh HW3YyYEHHBIE CBOWCTBA Tel W (PU3MYECKHE SBJICHUS,
UCTIONB3YS (U3UYECKUE BEIWYHMHBI, TPH ONHCAHUM TPABHIEHO
TPaKTOBaTh  (PU3MUYECKUII  CMBICT  HCIIOJB3YEMBIX  BEIIMYHH,
0003HaueHHS U EAUHUIBI (PU3MUECKUX BEITUYNH, HAXOIUTH (DOPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEJIMUYMHY C JAPYTUMU
BEIMYMHAMH,  CTPOUTb TIpapUKd  HU3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIIMYNH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SIBIICHUS U MPOIIECCHI,
WCMOJIb3ysl H3YYECHHBIE 3aKOHBI, MPH HTOM JaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa W 3alHCBhIBAaTh €r0 MaTeMaTHYeCcKOoe

BBIpaXKEHUE

1.6

00BACHATH (hpH3MUECKHE MPOLIECChl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyallUd MPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB ¢ MOMOIIb0 1 — 2 H3y4eHHBIX CBOWCTBA

(buznueckux sABIeHUHN, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemarbh pacu€THbie 3a7a4u B 2 — 3 JACHCTBUS, UCHOJB3YSl 3aKOHBI U
(hopMyIibl, CBA3BIBAIONINE (PU3NUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
yCIIOBUS 33/1a4M 3allMChIBATh KPATKOE YCIIOBUE, BBISBIISATH HEAOCTATOK
JMAHHBIX JJIs pelleHus 3aJa4yd, BbIOMpaTh 3aKOHBI U (OPMYJIbL,
HEoOXouMbIe JUIsl €€ pelleHUs, MPOBOAUTH PacuéThl U CPAaBHUBATH
MOJIyYEHHOE 3HAaueHUEe (PU3UYECKOW BEIUYMHBI C H3BECTHBIMU

JaHHBbIMH

1.8

paciio3HaBaTb HpO6J’I€MLI, KOTOPBIC MOKHO pPCHIUTL IIpU IIOMOIIH
(I)I/ISI/I‘IGCKI/IX MCTOJOB, UCIIOJIB3Ys OIIMCAHUC UCCICAOBAHUA, BBIACIIATH
IMPOBECPACMOC IIPCAIIOJIOKCHUC, OLCHHBATL IIPABUJIBHOCTL IIOpPAJAKa

IMPOBEACHU UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI MO HAOMIOACHUIO (U3MUYECKUX SIBICHUH WU
¢u3nyeckux  CBOMCTB  Teln:  (QOpPMYIUpOBaTh  IpPOBEpsieMble
OpPEANoNoXKEeHUs,, coOuparh  YCTAaHOBKY M3  MPEUI0KEHHOTO

06opyz[013aHH;1, OIIMChIBATb XOJ OIIbITa U (I)OpMy.TII/IpOBaTL BBIBObI

1.10

BBIIIOJIHATE HPAMBIC HU3MCEPCHHUA C HCIIOJIb30BAHHUEM aHAJIOTOBBIX




npuOOPOB U JATYMKOB (PM3MUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI

HM3MEpEeHUH ¢ yU€TOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH

1.11

MPOBOJUTH  HMCCIEIOBAHME 3aBUCUMOCTH  OAHOM  (hU3MUECKOi
BEJIMYUHBl OT JPYrOM C MCIHOJIB30BAHUEM IIPSMBIX HW3MEPEHUN:
IUIAHUPOBAaTh HCCIIEJOBAaHUE, COOMpPATh YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUus, Cleqys  IpeIIoKEHHOMY  IUlaHy, (UKCHpOBATh
pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJE TAOJHII U TPaHKOB,

ACJIaTb BBIBOABI 110 PE3yjIbTaTaM HUCCICAO0OBAHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUS  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys NPEeNOKEHHOM HHCTPYKIMM, M  BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHoCTH mpu paboTe cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HMX OIMCAaHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SABJICHUM U HEOOXOJUMBbIE

(bu3uvIecKrue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOICTBA U H3MEpUTEIbHBIE
MpUOOPHI MO0 CXEMaM U CXEMAaTUYHBIM PUCYHKaM, COCTAaBIISTh CXEMBbI
ANEKTPUYECKUX LeNeld ¢ TMOCIeNOBAaTebHbIM U  IapaljIeIbHbIM
COCIMHEHUEM  DJIEMEHTOB, pa3iuyas YCJIOBHbIE O0O3HAUYECHUS

OJIEMECHTOB JJICKTPHUUYCCKUX neremn

1.16

OPUBOJIUTH TMpPUMEPbl (HAXOAUTh HMHPOpPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUsI (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOMN
KU3HU Juig  oOecriedeHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIT'HYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.17

OCYIICCTBJIATH ITOUCK I/IH(bOpMaI_[I/II/I (1)H3I/I‘ICCKOFO COACPIKaHUA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCS 3HAHUHA H HYTeM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATD I/IH(I)OpMaI_II/IIO, KOTOpasa

SABIIACTCA HpOTHBOpG‘H&BOI’I WJIA MOXET OBbITh HGHOCTOBepHOﬁ

1.18

UCMOJb30BaTh TPU  BBIMOJHEHUM Y4YeOHBIX 3aJaHUH  HAy4YHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COJEpIKaHUs, CIpPaBOYHBIE

Marepuansl, pecypchl cetu MHTepHeTr; BiajeTe NpuémMamu




KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus WHGOPMAIMU U3 OIJHOUN

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE M KPATKUE YCTHBIE COOOIIECHUS,
0000mmas wHGOPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (U3HUYECKOTO
COJICpKaHMSA, B TOM YHUCIIE MYOJIWYHO TPEACTABIATH PE3YIbTATHI
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
IPaMOTHO HCIIOJIb30BAaTh W3YyYEHHBIM IMOHATHMHBIN ammapar Kypca

(U3UKH, CONTPOBOKAATH BHICTYIUICHUE MPE3CHTALINCH

1.20

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB M HMCCIEIOBAHUN (PU3UUECKUX
MIPOLIECCOB PACIIPEAEATh O00S3aHHOCTH B IpYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEOUTh 3a BBINIOJHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLIEHUBATh
COOCTBEHHBI BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSBISASL  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITOHATHA

1.2

pasinydaTtb ABJICHHUS II0 OIMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBCE OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/ILIGCKOG SIBJICHUC

1.3

paciio3dHaBaTb IIPOABJIICHUC HN3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromeM MHUpEC, B TOM YUCIIC (1)I/I3I/I‘leCKI/Ie SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH IPAKTHUYCCKYHO 3a71a4y B yqe6Hy10, BBIACIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PUINUECKUX SIBICHUI

1.4

ONMCBHIBATH H3yYEHHBIE CBOMCTBA Tel W (U3NYECKHE SIBJICHUS,
UCTONB3Ys (U3UYECKUE BEJIWYHMHBI, TPH ONHMCAHUM TMPABHIBHO
TPaKTOBaTh  (PU3MUYECKHI  CMBICA  HCHOJb3YyEeMBIX  BEJIUYMH,
0003HaueHMs ¥ €AUHUIB! (PU3MUYECKUX BEIMYNH, HAXOIUTh (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO  (PU3MUYECKyl0 BEIMYMHY C JpYTUMHU
BEJIMYMHAMM, CTPOUTh TIpadUKHd  H3YUYEHHBIX  3aBHCHMOCTEH

(I)I/I3I/I‘-IGCKI/IX BCINYUH




1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS W TIPOIIECCHI,
WCIIONb3ysl HW3Y4YEHHBIE 3aKOHBI, MPU OSTOM JIaBaTh CJIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATh €r0  MaTeMaTHYeCKOe

BBIPa)KCHUE

1.6

0OBSICHATH (PM3MYECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BsSCHEHUE U3 2
— 3 JIOrMYECKUX IIaroB C HNOMOIIbIO 2 — 3 H3YyYEHHBIX CBOWCTBA

(u3nuecKuXx sIBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3ajaud (OMHUpArolIUecs] Ha cUcTeMy u3 2 — 3
YpaBHEHHUI), UCHONb3yd 3aKOHbl U (OPMYJIbI, CBSA3BIBAOLINE
¢Gusnyeckue BEIUYMHBI: HA OCHOBE aHalM3a YCIOBHUS 3aJaud
3alMMChbIBaTh KPaTKO€ YCJIOBHUE, BBISABIATH HEAOCTAIONINE WU
n30bITOYHBIE aHHBIE, BEIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUIS pelleHusi, MPOBOJUTH Pacu€Thl M OIEHMBATh PEATUCTHUUHOCTD

MOJIyY€HHOTO 3HAYEeHUS (PU3NUECKON BETMUHHBI

1.8

pacro3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOXKHO PpEIIUTh IPH IOMOIIH
(bu3NUECKuX METOJIOB, HCIOJIB3Ys ONMCAHWE HUCCIIECAOBaHMS, BBIACISTDH
MpoBepsieMOe TPEIOI0KEHNE, OLIEHUBATh MPABUIILHOCTh MOpPSIKA
MPOBEICHUSI HMCCIENOBAaHUs, JleNlaThb BbBIBOJbI, HHTEPIPETUPOBATDH

pe3ynbTaThl HAOIOICHU 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBHI IIO Ha6J'IIOI[eHI/IIO (bI/ISI/I‘ICCKI/IX SIBIICHUH WJIN
(bn31/1qec1<1/1x CBOMCTB TEJ: CaMOCTOSATEIBHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,I[OBaHI/I$I, OIIKMCBIBATh XOJ OIIbITa U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbI

1.10

NPOBOJUTh TPH HEOOXOJUMOCTH CEPHIO MPSIMBIX HM3MEPCHHH,
ompeneNsisi CpeiHee 3HAYCHUE H3MepsAeMOW BelMW4YMHBI ((POKYCHOE
paccTosiHue coOMparoIel JUH3bI), 000CHOBBIBaTh BBIOOP crocoOa

U3MEpEeHHS (M3MEPUTEIBHOTO MPUOopa)

1.11

IPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TIPSAMBIX M3MEPEHUH: IIAHUPOBATh HCCIIENO0BAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBaTh pe3yiIbTaThl
HOJy4eHHOM 3aBUCHUMOCTH (M3MUECKUX BEIMYMH B BHJE TaOauLU

l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCIIMYWH:




IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHMs, CIEAys MNPEUIOKCHHOW HWHCTPYKLIHH,
BBIYMCIIATh 3HAYEHHUE BEJIMYMHBI W AHAJIM3UPOBATh IIOJIyYCHHBIE

pe3yJbTaThI C Y4ETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroaaTh TMpaBuja TEXHUKU O€30MacHOCTH Ipu pabore ¢

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

pa3nu4aTh OCHOBHBIC NMPU3HAKH HM3YYCHHBIX (DH3UUECKHX MOJICTICH:
MarepuaiabHas TOYKa, abCOIIOTHO TBEPJOE TEJIO, TOUCHHBIN HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAHETapHas MOJIeJIb aToMa, HYKJIOHHAs

MOJECJIb ATOMHOTI0 dJpa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJb3YS
3HaHMSI O CBOMcCTBax (IUM3MUECKUX SBICHHMM U HE0OXOIUMBbIE

(uznyeckrne 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpPOMCTB, M3MEpPUTENbHBIX pudopoB u
TE€XHOJIOTMYECKUX MPOLECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIOCKOM

3epKaie ¥ cCOOMparomIei TnH3e

1.17

MPUBOIUTH TPUMEPHl  (HAXOAWTh WHGOPMAIMIO O TPHUMEpPaAx)
NPaKTUYECKOTO MCIOJIb30BaHUs (PU3MYECKUX 3HAHWH B TIOBCETHEBHOMN
KHU3HU Ui o0ecrieyeHus: Oe30MacHOCTH MpH  OOpameHuu ¢
nprubOpaMH U TEXHUYESCKUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS U

CO6J'IIO,Z[€HI/I${ HOPM 3KOJIOTHYECKOI'O IMTOBCACHNS B Opr>1<anme171 cpeac

1.18

OCYILIECTBIISATh MOUCK MHPOpMAIUU (PU3NIECKOTO COJepkKaHUSI B CETH
WNurtepuer, camocTosiTeibHO  (OPMYIUpPYs TOMCKOBBIM  3ampoc,
HaXOJWTb TIYTH  OMNpPENEJCHHUs  JIOCTOBEPHOCTH  TOJYYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJHUTENbHBIX

HCTOYHHKOB

1.19

UCMOJb30BaTh TPU  BBHIMOJHEHUM YUEOHBIX 3aJaHUil  Hay4yHO-
HOMYJSIPHYIO JINTEpaTypy (GHU3UYECKOTO COJEp)KaHus, CIPaBOYHbIE
MaTtepuanbl, pecypchl cetu MHTepHeT; BinajgeTb NpuéMaMu
KOHCIIEKTUPOBaHMs TEKCTa, MpeoOpa3oBaHus WHGOpPMALMU U3 OJHOMN

3HAKOBOM CHUCTEMBI B APYTYIO

1.20

CO31aBaThb COOCTBEHHBIE IHCHbMEHHBIE U YCTHBIC C006IJ_ICHI/I}I Ha




OCHOBE HH(MOpPMAIMKA M3 HECKOJBKHX MCTOYHHKOB (DU3UYECKOTO
coJiepKaHus, MyOIUYHO TPEACTABIATH PE3yJAbTaThl MPOSKTHOW HIU
UCCIICIOBATENIbCKOM  JESATENbHOCTH, NPH  3TOM  T'PaMOTHO
MCIIOJIb30BaTh U3YUEHHBIN MOHATUHHBIN anmnapaT U3y4yaeMoro pasjaena
(GU3MKH W CONMpPOBOXAATh BBICTYIUICHHE Ipe3eHTanueil ¢ y4érom

0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB

1.21

NP BBITIOJIHEHUHM YYE€OHBIX TMPOEKTOB M HCCIICIOBAHUN (PU3UICCKHIX
IPOIIECCOB PaCHpeAeysITh 00S3aHHOCTU B TPYIIE B COOTBETCTBHU C
MOCTABJIECHHBIMU 3aJa4aMH, CJIEOUTh 3a BBIIOJHEHHEM IUIaHa
JNEUCTBUA W KOPPEKTUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPAaUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISL  TOTOBHOCTh

paspeniath KOH(PIUKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox
pasjaena

Kon
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTLI COACPKAHUS

®U3HKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOIBL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznueckue BenuuuHbl.  M3MmepeHue  (uzMUECKUX
BenmuuuH.  Dumsmyeckue  mpubopsl.  [lorpemmnocTtsb

U3MepeHuil. MexyHapoiHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ TO3HAHWS: HAOIIOJEHUE,
MOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABMKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SBJIEHUS

1.4

Onucanne GU3NIECKHUX SBJICHHUH C IIOMOIIBIO MOIeIeH

1.5

[IpakTrueckue paboOTHI:

H#H##Par###l3Mepenne pacCTOSTHUM.
###Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

#H##Par###0OnpenesieHre pa3MepoB MajbIX TeJl.
###Par###13mepenue  TemrepaTypsl IpU  [TOMOIIU

KHUAKOCTHOI'O TECPMOMETPA U JaTHUKA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

#H##Par###CTpoeHre BelecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepbl.  OmbIThI,  JOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ][ Bmkenne  vactui,  BemiectBa.  CBs3b
CKOPOCTH  JBWKEHHUSI 4YacTHL] C TEMIEpaTypou.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4yacTUIl BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHEC




###Par###ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPIBIX (KPUCTAJUIMUECKUX) TEINl.

24 B3anMocBs3p MeXIy CBOMCTBAMH BEILECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX ATOMHO-MOJIEKYJISPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[IpakTnueckue pabOThI:
###Par###0Onenka muaMerpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEeM (poTorpaduii).

2.6 #H##Par###OnbITEI o HAOJIFOIEHUTO TEIJIOBOTO

paciIupeHus ra3os.
#H#HPar###OnbITel 10 O0HAPY)KCHHUIO JICUCTBUS CHII

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBIDKCHHUE
H#H##Par###CKopocCTb. Cpennsis CKOpPOCTh npu
3.2 HEpaBHOMEPHOM JBWKEHHMHM. Pacyér myTw W BpeMeHHU
JBUKECHUS
SlBnenne uHeprmu. 3aKoH MHEpuMH. B3anmoneiicTBue
33 TEJ KaK NMPUYMHA U3MEHEHHUs CKOPOCTHU JBUKEHUS TEl.
Macca kak Mepa HUHEPTHOCTH Teja
34 #HHPar### I notHocTts BemecTtBa. CBSI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B elMHHUIIe 00bEMA BellecTBa
3.5 Cuila Kak XapaKTepUCTHUKa B3aUMOJICUCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 ###Par###5IBnenue TAroreHuss u cuna Tsbkectw. Cua
' TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna tpenus. TpeHHE CKOJBXKEHUS M TPEHUE IOKOS.
. Tpenue B npupoe U TEXHUKE
3.9 ##H#Par#H#(Cri0)KeHNe CHJI, HANpaBICHHBIX 110 OJHOU
. npsiMOH. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTH PaBHOMEPHOIO  JABMXKEHUS
(apyka B JKHJOKOCTH, MOJEJIHU  JIEKTPUYECKOTO
aBToMoOWIsE u Tak panee). OrmpeneneHue cpenHen
CKOpOCTH CKOJBXKEHHUS Opycka WM IIapuKa IIo
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JIEMOHCTPHPYIOLIHE
3aBHCHUMOCTh pacTshKeHUs (aedopMaryin) Mpy>KUHBI OT
NPUIOKEHHOW Cuibl.  OTBITBI,  JIEMOHCTPUPYIOIIUE
3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Teja U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH

dusnueckne sSBICHUSA B IpUpoaAc: NPpHUMEPLI IBHKXCHHUS C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICVCTBUE CHJTBI TPEHUS B TIPUPO/IC M TEXHUKE
3.12 TexHn4ecKkne ycTporucTBa: TMHAMOMETP, MO IIIUITHUKH
JABJIEHUE TBEPJIBIX TEJI, >KI/IJIKOCTEI71 N TA30B
41 Hasnenue TBEpAoro tenma. CrocoObl YMEHBIICHHS H
' YBEIIMYEHHUS JaBJICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaya naBieHus TBEPIBIMU TEIaMU, KUAKOCTAMHU U
' razamu. 3axoH Ilackans. IITHeBMaTHueckue MalIMHb
3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOIaronuecs: CoCcybl.
['mapaBianyeckre MeXaHU3Mbl
AtMocdepa 3emnu u atMocdepHoe naBiieHue. [I[puauHbI
45 CYIIECTBOBaHMs BO3XyHIHOW oOosouku 3emiau. OnbIT
' Toppuyemnu. 3aBUCUMOCTh aTMOC(HEPHOTO JTABJIICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue armocdepnoro masnenus. [lpuGopsr s
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JlelictBue XUIKOCTM M ra3a Ha IOIPYXKEHHOE B HHUX
4.7 Teno. BelTankuparomas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 IInaBanue ten. Bo3nyxonnaBaHue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHOM B JKMIKOCTh YacTH Tena.
Omnpenenenre BbITATKUBAIOIIEH CUJIBL, IEUCTBYIOIIEH Ha
TEN0, NOrpykéHHoe B  kuakocTtb.  lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOIIEH
Ha TeJIO0 B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIECH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKMJIKOCTh YaCTH Tela U OT IIOTHOCTU
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu
KOHCTPYHPOBAaHHME  JIOAKM W  OINpeAelieHHe €€

Irpy30I10AbEMHOCTH

4.10

®dusnyeckue  SABJICHUS B IPUPOJE: BIIASTHUE
aTMOC(hEepHOTO JaBJICHUS Ha )KUBOW OpPraHu3M, TIJIaBaHUE

pBIO

4.11

TexHudeckre yCTPOMCTBA: COOOMIAIOIMIMUECS COCYIBI,
YCTPOMCTBO BOJOINPOBOJA, THAPABIMYECKHN Mpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' M

5.1 Mexanudeckas pabora
52 MexaHndeckas MOIITHOCTh
53 [IpocThle MeXaHM3MBI: pbIYar, OJOK, HaKJIOHHAas
' IJI0CKOCTh. [IpaBuiio paBHOBECHs phluara
5.4 [IpumeHnenue npaBuia paBHOBECHsI phluara K OJI0Ky
«300TO€  TMPaBUIIO»  MEXaHUKH. Koaddumument
5.5 ITOJIC3HOT'O JIelCcTBUA MEXaHH3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loreHumanpHas sHEprUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonnass mexaHuueckas SHeprusi. 3aKOH U3MEHEHHS U
. COXpaHEHUsI MEXaHUYECKON SHEPTUn
59 [IpakTudeckue pabOTHI:




#H#HPar###Onpenenenue pabOThl CHUJIBI TPEHUS TpU
PaBHOMEPHOM [BUXEHMM TeJla 10 TOPU30HTAIBHOMN
nosepxHoctu. HMcecnenosanue ycinoBUM  PaBHOBECHS
ppruara. M3mepenne KII/[ HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa coXpaHEHUsI MEXaHUYECKON IHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasaeJa 3JIeMeHTa
TEITJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOPUU CTPOEHUs BellecTBa. Macca H  pa3mepsl
' MoJeKya.  OmnbITbl, TNOATBEPKIAIOIINE  OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU
Mopenn  TBEPHOro, JKUIKOTO W ra3000pa3HOro
6.2 cocTostHMI BemiecTBa. Kpucrammudyeckue u amopdHbIe
Tena
OObscHEeHHE CBOMCTB Ia3oB, KHUAKOCTEH U TBEPIBIX TET
6 6.3 Ha OCHOBE [MOJIOKEHUH MOJEKYJIIPHOKMHETHUECKOU
TEOPUHU
6.4 CmauuBaHue U KaWJUISIPHBIE SIBJICHUS
6.5 TemoBoe pacmpeHue U cxaTue
6.6 Temnepatypa. CBsi3b TEMIEPATYpbl CO CKOPOCTHIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sneprus. CiocoObl n3MeHEHUsI BHYTpEHHEH
. SHEPTUU: TeIUIoNnepeaaya U COBEpIICHUE pPabOThI
6.8 Buasl Tennonepenaun: TEIIONPOBOJAHOCTh, KOHBEKIIMS,




U3Iy4eHUe

KomnnyectBo  TEMJIOTHI. VYnenrHasgs  TEIJIOEMKOCTH

6.9
BELIECTBA
TeriooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OajaHca
611 [1naBneHue u oTBEpAECBaHNE KPUCTATUINYECKUX BEIIECTB.
. VY enpHas TEma0Ta MIaBJICHUS
[TapooOpazoBannie u  koHaeHcanusa. Vcmapenue.
610 Kunenue. VYgaenpHas  Teruiota  mapooOpa3oBaHUA.
' 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpPHOTro
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurareneid  KIIJ
6.15 TEIJIOBOTO ABUraTens. TeruioBble OBUTaTeNd W 3alluTa
OKpYKalolleu cpebl
3aKOH COXpaHEHUs U MPEBPALIECHUS SHEPTUH B TEIUIOBBIX
6.16
npoleccax
[TpakTrueckue pabOTHI:
#H#Par###O0nbITel M0  OOHApPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJISIPHOTO MPUTSIKEHUS.
#H##HPar###0OnbIThl 1O  BBIPAIIMBAHUIO  KPHUCTAJJIOB
MIOBApPEHHOM COJIM WM caxapa.
#H##Par##H#OnbI T o HaOIIOACHUIO TEIJIOBOTO
617 pacIIMpPEeHHUs ra30B, KUJKOCTEN U TBEPABIX TEIl.

###Par#H#OnpenencHue TaBieHHUs] BO3yXa B OallJIOHE
HIIpUIIa.

#HH#Par###0nbITbl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTH
JaBJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHUs WU
OXJIQXKACHMUS.

###Par###] [poBepka runoresbl JMHEHHONW 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMCTpH‘{CCKOﬁ




TpyOKe OT TeMIepaTyphl.

###Part##Habmonenue HU3MEHEHUS BHYTpPEHHEU
SHEPTrUU Tejia B pe3yjbTaTe TEIUIoNepenayu u padoThl
BHCITHUX CHUIL

###Par###lccnenoBanre SBIEHUSA TEIUIOOOMEHA TMpHU
CMEIIMBAHUM XOJOIHON U TOPAYEH BOJIBI.
###Par####Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJOW TPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUIHHIPOM.

###Par####Onpenenenue yIETBbHON  TEIJIOEMKOCTH
BEII[ECTBA.

###Par###lccnenoBanue mpolecca UCIIapeHUs..
#HH#Par###Onpenenene  OTHOCUTENIBHOW — BIAKHOCTH
BO3JIyXa.

##H#Par###Onpenenenne yneabHONW TETUIOTHI TUTABICHUS

JIBJA.

6.18

Ousnyeckue SBICHHUS B MPHUPOJAE: IOBEPXHOCTHOE
HaTSDKEHHE W KalWULSIPHbIE SBJICHUS B MPHUPOJE,
KpUCTAJUIBI B IIpupojie, uanyuenue CoHia, 3aMep3aHue
BOJI0EMOB, MOpCKUE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,

HUHEs, CHEra.

6.19

Texuuyeckue  ycTpoiicTBa:  KamWUIAPBL, MPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, >KUJIKOCTHBIA TEPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCUXPOMETp, MapoBas TypOuHa,

ABUT'aTCJIb BHYTPCHHCT'O CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszanus Teil. J[Ba poaa dJIEKTpUUECKUX 3apsI0B
B3aumopeiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTB CHJIBI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3apsJI0B M PACCTOSHUS MEXK Ty TeJIaMu)

73 Onexrpuueckoe noJsie. Hanpspk€HHOCTD 3IIEKTPUUECKOTO

ITOJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUCCKUX noJjen




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsan. Ctpoenue atoma. IlpoBonHuku u
JISJIEKTPUKA
7.5 3aK0oH COXpaHEHUs AMEKTPUUECKOTO 3apsiaa
6 OneKTpuueckuif  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
' NEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSIHHOTO TOKA
HevictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTSIX M ra3ax
. Onektpuueckas uenb. Cuia TOKa. DIEKTPUYECKOE
' HaTpsDKCHHE
9 ConpoTusieHue MIPOBOIHUKA. VY aensHOE
' COMPOTHBIIEHNE BEIIeCTBa
7.10 3akon OMa Jyis ydyacTKa Henu
[locnenoBarenbHOE W HapalieIbHOE  COEAMHEHHE
7.11
IIPOBOJTHUKOB
Pabota w MOIIHOCTH DJEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
13 OJeKTpuYecKue Lenu M MOTPEOUTENN 3SJIEKTPHUUECKON
' sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocrosiHHble MarHUTHI. B3anmoneiicTBue NOCTOSHHBIX
7.14
MarHuToOB
MarnutHoe mone. MarHutHoe 1mojie 3eMild M €ro
7.15
3Ha4YeHHUeE JJIs )KU3HU Ha 3emIie
716 OmnbIT OpcTena. MarHuTHOE 1MoJe 3JIEeKTPUYECKOIO TOKa.
. [IpumMeHeHMe IeKTPOMarHuTOB B TEXHUKE
JlelicTBue MarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM.
19 DneKkTpoBUTaTeNb MMOCTOSHHOTO ToKa. Mcmosib3oBaHue
. IEKTPOJBUTaTeNIe B TEXHMYECKHX YCTPOWCTBAaX M Ha
TpaHCHIOpTe
7.18 Oneiter @apanes.  SIBaeHMe  IEKTPOMArHUTHOMU




uHaykiuu. IIpasuio Jlenna

DIIEeKTPOTreHEPATOP. CnocoObl MOJTy4EeHUS
7.19 AIIEKTPUUECKOU SHEPTUH. DNEeKTpOCTaHIIUU Ha

BO306HOBJI$IGMI>IX HNCTOYHHUKAX 3Heprm/1

[IpakTnueckue pabOThI:

OnBITH TI0 HAOTIOACHHUIO JICKTPHU3AIUU TEJI WHAYKIIUEH

U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue [eHCTBUS  AJIEKTPUYECKOTO IOJISI  HA

HpOBOI[HI/IKI/I 158 I[I/IBJ'IGKTpI/IKI/I.

COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIETH

ITOCTOSIHHOTO TOKA.

V3MepeHue v peryJmpoBaHKe CHJIBI TOKA.

N3MepeHune u perynupoBaHue HAPSKEHHUS.

HccrienoBanue 3aBUCHMOCTH CHUTBI TOKA, HIYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA W HAMPSHKCHHUS

Ha PEe3UCTOpE.

OnBITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHHUKA OT €ro
7.20 JUTUHBI, TUIOIIAIA MOTIEPEYHOT0 CEYEHUs U MaTepuraa.

ITpoBepka mpaBuiIa CIOXKEHUS HANpPsOKEHUH  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia JUisl CHIIBI TOKA IPHU NMapajlIeIbBHOM
coeqMHEeHuu  pe3uctopoB.  Ompenenenue  pabOThI
JJIEKTPUYECKOTO  TOKAa, MIYLIEro 4Yepe3 pPEe3UCTop.
OnpeneneHne  MOLIHOCTM — IEKTPUYECKOTO  TOKA,
BbIEIIEMON Ha pe3ucrtope. MccienoBanue 3aBUCMMOCTH
CWJIBI TOKA, MIYIIETO 4YE€pPEe3 JaMIOYKy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJCHUCTBUSA IOCTOSHHBIX MarHUTOB.
N3yuenne MarHuTHOIO MOJIA MOCTOSIHHBIX MArHUTOB IIPU
ux oObenuHeHMM U pasjeneHud. MccnenoBaHue
JEUCTBHS MNIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OHBITLI, ACMOHCTPHUPYIOIITUEC 3aBUCUMOCTb CHJIbI




B3aMMOJICVCTBUS KATYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa M HaNpaBJEHUs TOKAa B Karyuike. 3yueHue

I[ef/'ICTBI/ISI MAarHivuTHOrO IoJis1 Ha MPOBOAHUK C TOKOM.

KoncrpynpoBanue u A3y4ECHUE paboThl
3JIEKTPOABUTATEIIS. H3mepenne KIIJg
3JIEKTPOABUTATEILHOMN YCTaHOBKHU. OnbIThI o

HCCICA0OBAaHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIUU:
HCCICIO0BAaHUC W3MCHCHHMI 3HAYCHUS H HaIlpaBJICHUA

WHIYKIIHOHHOTO TOKa

7.21

Ousndeckue SBICHUS B MPUPOJE: DICKTPUUECKHE
ABJICHUS B  aTtMocdepe, DJIEKTPUUECTBO  >KHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe€ 3eMITH, Apeld MOFOCOB,
POJIb MarHUTHOT'O IIOJIA JJIA )XKU3HU Ha 3eMne, MOJIAPHOC

CHSIHUEC

7.22

TexHn4ecknue yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIEPMETP,
BOJIBTMETpP, PEOCTAT, CYETUUK DIEKTPUYECKOM DHEPIHUH,
AIEKTPOOCBETUTENIbHBIE ~ IPUOOpPBI,  HarpeBaTebHbIE
AIEKTPOTPUOOPHI (IpumMepsr), ANEKTPUUECKHUE
IIPEIOXPAHUTEIHN, DIIEKTPOMArHUT, SJIEKTPOJBUTATEIb

IMOCTOAHHOT'O TOKA, I'CHCPATOP NOCTOSAHHOT'O TOKaA

9 KJIACC
Kon
Kon snemenTa [IpoBepsieMble 2JIEMEHTBI COJIeP KaHUs
pasnena
MEXAHUYECKUE ABJIEHU A
Mexanudyeckoe JBIDKCHHME. MarepuaiabHas TOYKA.
81 Cucrema otcuéra
9 8.2 OTHOCHUTENBHOCTh MEXaHUUECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHEITHOE IBUKEHHE
###Parf+#HepaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHUE.
8.4 Cpennsis ©  MrHOBEHHas CKOpPOCTb Tela MpH

HCPAaBHOMCPHOM ABHIKCHUHN




VYckopenue. PaBHOyCKOpEHHOE IIPSMOJIMHEVHOE

8.5
JIBUYKECHHE
8.6 ###Par###CoOoHoe nanenue. OnbITe [ anumnes
###Par###PaBHoMepHOE JBWKEHHUE TIO OKPY>KHOCTH.
8.7 [leprox m uactota oOpamienus. JIuneitHas u yrioBas
ckopoctH. LleHTpocTpeMUTENbHOE YCKOPEHUE
8.8 [TepBriii 3axon HeroToHa
8.9 Bropoii 3akon HeloToHa
8.10 Tpetwnii 3akon HeroToHa
8.11 H#HPar#H##] [puHIun Cyneprno3uliuy CUil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
###Par#H##Cuia  TpeHus: cuia TPEHUs CKOJBbKEHUS,
813 CHuJIa TPEHHUsI TIOKOsI, IPYTUe BUJIBI TPECHUS
##H#Par###Cuna  TSDKECTH W 3aKOH ~ BCEMHPHOTO
814 TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO MaeHUS
s JBmwxenue  mianer  Bokpyr  Connpna.  IlepBas
51 KocMuYeckasi ckopocTb. HeBecomMocTs U meperpy3ku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOIIOTHO TBEPIOE
8.16 oo
###Par###PaBHoBecre TBEPAOro Tejla C 3aKperiEHHOM
817 OCbI0 BpaieHusi. MoMeHT cuiibl. LleHTp Tshkectu
8.18 Nmnynsc tena. 3menenue umnysnbca. IMmynsc cuiibl
8.19 3aKOH COXpaHEHUsl UMITYJIbCA
8.20 #H#HPar###PeakTUBHOE OBIDKECHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
PaGora cun Tskectu, ympyroctd, TpeHusa. CBs3b
5.22 SHEPTUU U pabOTHI
[loreHunanbHasgs SHepruss Tena, MOJHATOTO  HaJ
523 MOBEPXHOCTHIO 3eMIIH
8.24 IToreHnManbHas SHEPIUs CKATON IIPYKUHBI
###Par###Kunetnueckass  sHeprua.  Teopema o
8.2 KMHETHYECKON SHEpTUH
8.26 #H##Par###3akoH coXpaHEeHUsI MEXaHUYECKON SHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OrmpeznenieHue CpeiHe CKOPOCTH CKOJIbKEHHUs Opycka
WM JBWKEHHUS IIapUKa IO HAKIOHHOW IJIOCKOCTH.
Onpenenenre yCKOpeHHUs Tejaa IpPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TMYTH OT BPEMEHH MpHU
PaBHOYCKOPCHHOM JBM)KCHHH 0€3 Ha4aIbHOU CKOPOCTH.
[IpoBepka THUMOTE3bl: €CIU TMPH PABHOYCKOPEHHOM
JIBIDKCHUH 0€3 HavYaJlbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psAJI HEYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CWIbl HOpMalbHOTO JaBieHus. OmnpeneneHue
koddduimenta TpeHus CcKoImkeHUs. OmnpeneneHne
KECTKOCTH TpYyXuHBL. OnpeneneHue pabOTHl  CHIIBI
TPEHUsT TP PABHOMEPHOM JIBIDKCHHHM Tela TI0
TOPU30HTAIBHON MoBepxHOCTH. OnpeneneHue padOTHI
CWJIBI  YOpPYrocTd  TOpu  moaséMe  rpysa ¢
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO UM IOJBHYKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B mpupoac: MpUINBbBI U OTIMBEI,
JABMKCHUC IIJIIAHET ConHeuHoH CUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHUu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMLAOMETD, JaTYnKHU

IMOJIOKCHMUS, PAaCCTOSAHNA U YCKOPECHUA, PAKETEI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarennsHoe JABHMIXKXCHUC. OcHOBHEBIE XapPaKTCPUCTUKHU

> KoJe0aHui: Iepro/1, 4acToTa, aMIIUTYAa
92 MareMaTH4YeCcKui H MPY>KUHHBIN MAasITHHKH.
' [IpeBpaienue sHeprun Mpu KoaedaTeTbHOM JBHKCHUN
93 3aryxawmue konebaHus. BelHyXIeHHBIE KOJIeOaHUS.
. Pe3onanc
Mexaandeckue BOJHBL CBOMCTBAa MEXaHUYECKHX BOJIH.
94 [IpogonpHble U momNepeyHble BOJHBL. J[MMHA BONHBI U

CKOPOCTb €€ pacrpocTpaHeHus.. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telie, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Nudpa3Byk u ynpTpa3Byk
[IpakTnueckue pabOThI:
OmnpeneneHue 4acToThl W IEpuoja  KoieOaHWi
MaTEeMaTHIEeCKOTO MasTHHKA.
OmnpeneneHnne 4acToTbl W Tepuoja  KoeOaHWi
NPY>KHHHOTO MasiTHUKA
97 HccnenoBanne 3aBHCMMOCTH  TEepHOAa  KOJIeOaHMIA
' MOJBEIIEHHOTO K HHTH Tpy3a OT JUIMHBI HHUTH.
HccnenoBanne 3aBUCMMOCTH  TEepHoja  KoJeOaHH
NPYKHHHOTO MasTHHKa OT Maccel rpy3a. lIpoBepka
HE3aBUCHMOCTH nepuo/ia KoJIeOaHUH rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl TPy3a U JKECTKOCTH
npyXuHBL. 3Mepenne ycKopeHust CBOOOHOTO MaIeHUS
dusndeckue SBICHUS B MPHUPOJIE: BOCHPHUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKHUE BOJIHBI,
IyHaMH, 3XO
9.9 TexHuueckue yCTpPOMCTBA: HXOJIOT, HCIOJIb30BAHUE

yIbTpa3ByKa B ObITY U TEXHUKE
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SJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

:‘)J'ICKTpOMaFHI/ITHoe I10JI€E. :‘)HCKTpOMaFHI/ITHHC BOJIHBI.

101 CBoHCTBA JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana »1eKTPOMAarHUTHBIX BOJIH

103 OneKkTpoMarHuTHas Inpupoja cera. CKOpPOCTh CBeTa.

' BonHoBble cBolicTBa cBeTa

[IpakTryeckue paboOThI:

10.4 N3yueHne CBOMCTB  3JIEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0 MOOWIIBHOTO TenedoHa
dusnyeckue SABIEHUS B HOpupoje: OHOJOrMyYecKoe

10.5 JEUCTBHE BUJIIMOTO, yABTPapHOIETOBOTO u
PEHTTEHOBCKOTO M3Iy4E€HUN

10.6 Texnuueckue YCTpPOUCTBA: HCIIOJIb30BaHNE

OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOH CBS3U
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CBETOBbBIE ABJIEHUA

11.1 JlyueBas mozenb cBera. IcTOUHMKH cBeTa
11.2 [IpssMosMHENHOE PacIPOCTPAHEHHUE CBETA
113 Otpaxenue cBerta. [lmockoe 3epkano. 3akOH OTPAKEHUS
' cBeTa
114 [Ipenomnenune cBera. 3akOH MPEJIIOMIIEHHS CBETa.
' [lonHoe BHYTpEeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xon nydeit B TuH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKpOCKONa U
' TejnecKomna
s I'maz xak onTudeckas cucrema. biaM3opykocTs u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiThl HptoTOHA.
' CrnosxeHue CeKTpajJbHBIX IBETOB. Jlucepcus ceeta
[IpakTnueckue pabOTHI:
#H#HPar###ccnenoBanue 3aBUCHMOCTH yria
OTPaXXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l3yuenne  XapakTEpPUCTHK  HU300pakeHUs
npeaMeTa B IUIOCKOM 3epKalie.
#H#HPar###ccnenoBanue 3aBUCHMOCTH yria
MpEeOMIIEHUsI CBETOBOTO Jiydya OT yIVIa MaJeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuyenne M300paXeHUH C  MTOMOIIBIO
coOuparonie JUH3BL
###Par#Ht#Onpenenenue (HOKYCHOTO pAacCTOSHUS U
OTNTUYECKOM CUITBI COOUPAIOIICH JTMH3BL.
###Par#H##OnbITHL IO  pa3jioXkeHuio Oeloro ceera B
CIIEKTP.
##H#Par#H##0ONbITBl TI0 BOCHPUATUIO I[BETA INPEAMETOB
Py UX HAOMIOIGHUU Yepe3 IBETOBbIE (PUITBTPHI
®duznueckue ABJIEHUSA B mpupone: 3atMeHus CoiHuna u
11.10 Jlynbl, 11BeTa TeJ, ONTHUYECKUE SIBICHUA B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texuuueckue YCTpOMCTBA: OUKH, MIEPUCKOII,




doToanmapar, ONTUIECKHE CBETOBOIbI
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KBAHTOBBIE ABJIEHUA
21 OmnbiTel Pesepdopna u mutanerapHas MOJAETb aTroMa.
' Monens aroma bopa
129 Hcnyckanne u morsouieHue cBera aroMoM. KBaHTHI.
' JIuHeityaTpie CEKTPbI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 rTaMMa-u3ITydeHHs
124 Crpoenue artomMHoro sdanapa. HykimonHas Mozenb
' aTOMHOTO siapa. M3o0Tomnsl
125 PannoaxTuBHble mpeBpamenus. llepuon mnomypacmnana
' ATOMHBIX s7ep
12.6 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U
' MacCOBOTO YHUCEI
12.7 DHeprus cBs3U aTOMHBIX sijiep. CBsA3b MAacChl U SHEPTUU
123 Peakuuu cuntesa u nenenusd saep. Victounuku sHepruu
' CoumHIia 1 386311
12.9 Snepnas sHepretuka. JlelcTBME — paJIMOAaKTUBHBIX
' W3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTrueckue pabOTHI:
Habmionenue CrjiomHelX ¥ JUHEHYATBIX CIIEKTPOB
12.10 U3JIy4YEHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YaCTHUILIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusim).
W3mepenue paaroakTuBHOTO (oHa
®usznueckue SABIEHUS B HOPUPOAE: ECTECTBEHHBIN
pPaAOAKTUBHBIN ¢on, KOCMHMYECKHE Ty4H,
12.11 PaAMOAKTUBHOE HW3JIYyYEHHE NPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PAJMOAKTHBHBIX M3JyYEHUH HA OpraHu3Mm
YeJI0BEKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

HHI[PIBPI,Z[yaJ'ILHLIﬁ J03UMCETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yibTaTamMm
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue poau  ¢GU3MKM B HAydyHOM  KapTUHE  MHUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U TO03HAaBAEMOCTH SIBJICHUH NPUPOJBI, O POJM SKCIEPUMEHTa B
¢uzuke, o cucreMooOpasyroueil poiau (U3NKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bM3UYECKUX 3HAHUM M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpa, O BKJIAAE POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKECHUU KaK
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUS BEHIECTBA, O (MU3UYECKON CYIIHOCTH SIBICHUN TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBJICHUS 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUC;
YMEHHUE pPaclO3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUN
B OKpYXKAlOIleM MHUpPEe, BBIACIAsS WX CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO arapara U CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaTb CBOlMCTBa TCII, (1)I/ISI/I‘ICCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIB3YS Q)YHﬂaMeHTaJ'ILHLIG " SMIIMPHUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUS,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4YHOIO TIIO3HAHHUS C YYETOM
coOmrofeHns mpaBui 0€30MacHOro TpyAa: HaOmwoaeHue (U3MUECKUX
SIBIICHUI:

YMCHHE CaMOCTOATCIILHO C06I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpYyIOBaHUS MO WHCTPYKIIUU, OMUCHIBATH XOJ
OTIBITA U 3AMHCHIBATH €T0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX U3MEPEHUN (PH3NUECKUX BEITHUNH:
YMEHUE IUIAaHUPOBATh W3MEPEHHs, CaMOCTOSATENIbHO CcOoOMpaTh
OKCIIEPUMEHTAIBHYI0 ~ YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHWE BEIWYMHBI M aHAIM3HPOBATH TOJYYEHHBIC PE3YIbTAThl C
Y4€TOM 3aJaHHOMU ITOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIIOKHBIX  AKCIEPUMEHTAJIBHBIX  HCCIEIOBAHUM;
CaMOCTOSITEILHO  COOMpaTh  AIKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  MCCIEOBAHWE TI0  WHCTPYKIHUH,  MPEICTaBIATH
MOJTydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHUJE TaOIUI U
rpadMKOB, YYUTHIBATh TIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3yIbTaTaM

HCCIIEI0BAHUS

[lonumanue  XapakTepHbIX  CBOWCTB  (pu3MuUecKUX  Mojeneit
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BbsSICHEHUS (PU3UIECKUX MTPOIECCOB

YMmenue 00bACHATH (PU3NYECKHE MPOLECChl U CBOWCTBA TE, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yeHHBbIE CBOMCTBA (PM3MUECKUX

ﬂBJ'ICHI/IfI, (1)I/ISI/II‘ICCKI/IC 3aKOHbI, 3aKOHOMEPHOCTHU U MOACINU

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIATh HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOIUMBIC ISl € PEeIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHbIE,
NPOBOJUTh PAcYEThl W OICHUBATh PEATUCTUYHOCTH MOJIYYECHHOTO
3HaueHUsl (pU3MYEeCKON BETUUMHBI; YMEHUE OMPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCHICHUU 3a1a91

YMmenue XapaKTepUu30BaTb IMPHUHIUIIBI JEHUCTBUA TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH
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YMeHHe HCHoib30BaTh 3HAHUSA O (PU3HUECKUX SBICHHUSX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOMMOCTH TPUMEHEHHs JOCTIKCHHIA (H3UKH W TEXHOJIOTHUH

AJI palilMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHHMBATh JOCTOBEPHOCTh
MoJydyeHHON wuH(OpMalMu Ha OCHOBE HWMEKIIMXCA 3HAHUM U
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepuer; BnageHue 0a30BBIMM  HaBBIKAMH  NpeoOpa3oBaHUs
nHpOpMAIMK W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYIyl; yMCHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHMS
1 MEXAHUYECKHUE SABJIEHUA
1 Mexannueckoe BwKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTh. Popmyna i
1.2 BBIYUCIICHUS CpEIHEN CKOpOCTH: V = S/t
PaBHOMEepHOE HpsIMOIMHEIHOE ABMKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejaa OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBHKECHHUS:
13 xX(1)=x, +vut
I'padukn 3aBHCHUMOCTH OT BpEMEHU JJSi TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMENIEHUs], MYyTH, KOOPAWMHATBI IIPU PABHOMEPHOM MPSIMOJUHEWHOM
JBUKEHUN
3aBUCHMOCTh KOOPJAMHATHI Telda OT BPEMEHM B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Sy =vy = f+ay = g
@opmynbl U1l MPOEKUHUHM MEPEMELIEHUs, MPOEKUNUU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKEHUU:
2
1.4 s.(D=vy,, -t+a,- 5
U.\'('f) =Up, +a, -1,
a,(f) =canst,
U:x: - lez =la,s,
I'paduky 3aBUCHMOCTH OT BpPEMEHHM s MPOEKIUH YCKOPEHUs, MPOECKIUH
CKOPOCTH, IIPOEKIUH MEPEMEIIEHUs, KOOPAMUHATBI IIPU PaBHOYCKOPEHHOM
NPSIMOJIMHEITHOM JIBU>KEHUU
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Teja I0
15 BEepPTUKAIM (JBUKEHHWE Tejla BHHU3 WIM BBEPX OTHOCHTEIBHO MOBEPXHOCTHU
' 3emnn). ['paduku 3aBUCUMOCTH OT BpPEMEHU JUIsI MPOEKLUUH YCKOpPEHHS,
MPOEKLUH CKOPOCTH W KOOPAMHATHI IpPHU CBOOOJHOM TWAaJE€HUHM TeNa IO




BEPTUKAIIN

CKopoCTh pPaBHOMEPHOIO JBIKEHHUS Teja M0 OKpyxHocTH. Hampasienue
CKOpOCTH.

@opmyna g BBIYKCICHHUS CKOPOCTH YEPE3 PAaNYyC OKPYKHOCTH U TEPUOJ

oOparieHus:
2nR
b=
T

LenTpocTtpemurenbHoe yckopeHue. HampaBieHue 1IEHTPOCTPEMUTENBHOTO

yckopeHusi. @Dopmyna Juisi BBIYACICHUS! YCKOPEHHUS :

1.6
p
a. = L
“ R
®dopmyra, CBSI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHHs:
V= 1
T
Macca. ITnotHocTh BemecTBa. @opmyna sl BBIYUCIECHUS TIIOTHOCTH:
_m
1.7 v
1.8 Cuna — BektopHas puznveckas BennuuHa. CI0KeHUe CHJl
1.9 SABnenue nnepuuu. [lepssiii 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue Ten. Tpetuii 3akon HproToHa:
F, ,=-F
12 Tpenue nMokosi U TpeHHe CKOIbKeHUsl. Popmyrna AJisk BBIYUCICHUS] MOIYIIS CUJIIBI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Ympyrue u Heynpyrue neopmanuu. 3akoH yIpyroiu
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

My - M4
F=g L1 _2%
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHS.
®dopmyrna JUIsl BBIYUCIECHUS CUJIBI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckasi BETMYHHA.
p=mi

Nmnynec cuctemsl Ten. U3MeHenne nMmnyinabca. MMmynbe cumbl

1.16

3aKOH COXpPaHCHHS HMITYJIbCA JIJIST 3aMKHYTOW CHCTEMBI TEJ:
D=0, +m, U, =const

PeaxtuBHOEC JABHXCHHEC

1.17

Mexannyeckasi pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=Fscosct

MexaHuueckasi MOIITHOCTbD:

1.18

Kunernueckas u NOTCHIUAJIbHAsA SHECPIrUs. qDopMyna JJIs1 BBIYHCIICHU S

KUHETHYECKOM OHEPruun:




Teopema 0 kuHeTHUECKOU dHEprun. PopmyIia JUis BBIYMCIICHUS IOTEHIUAIbHON

OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUs:

E=E.,+E »

119 3aK0H COXpaHEHHS MEXaHNU4eCcKoi aHeprun. @opmyna Jyist 3aKOHA COXpaHEHUS
MEXaHUYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBparenne MEXaHMYECKOM YHEPTUH MPU HATTUIUH CHJIBI TPEHMUSL.
[IpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.

Poruar. Mowment cunsi: M - FL
VYcnoBue paBHOBECUS phlyara:
M +M, +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN 0s10ku. KITJI mpocThIX MEXaHU3MOB,
n= Aume:maa
A‘S&I‘IH‘IEEE&H
JlaBnenue TBEPAOTO Tena.
dopmyrna JUIsl BBIYUCIECHUS JaBJiIeHUs TBEPAOTO Tea:
F
P= Gl
JlaBnenue raza. ATmocdepHoe 1aBlIeHUE.

t21 I'unpocratuyeckoe AaBiieHWE BHYTPH SKUIKOCTH.
dopmyna ISl BRIYUCICHUS JABICHUS BHYTPU KUAKOCTHU:
P=pgh+ Py

1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opMmyna a1 ONPEACICHHUS BbITAJIKUBAIOUIEH CHUJIBI,

1.23 JEHCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTh WM ra3:




Ycnopue nmiaBanus Tena. [IlnaBanue CyAOB M BO3QYyXOIlJIaBaHUC

1.24

Mexanuyeckue KoliebaHus. AMIUIMTYAA, TEPUOJ M dYacToTa KoJeOaHUH.

®opmyra, CBSI3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremMaTtnueckuii M NPYKUHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

K0JIE0ATEILHOM JIBIDKCHAN

1.26

3aryxaromue kojiebanusi. BernyxaeHubie koiaebanus. Pezonanc

1.27

MexaHU4eCKHue BOJIHBEL. HpOI[OJ'II)HI)Ie " TIONCPCUYHLIC BOJIHEBI. I[J'II/IHa BOJIHBI U

CKOPOCTh PaCHpPOCTPAaHECHHUS BOJIHBI:

L=uv-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIC

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ilpakmuuecxue pabomol

N3mepenne cpenHeil MIIOTHOCTH BEIIECTBA; ApPXHWMEIOBOM CHIIBI, KECTKOCTH
MPY>KUHBI; KOAhUIIHEHTa TPEHUS CKOJIBKECHUSI; PaOOThI CHUJIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH IBWIKEHHUS OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHsI OpycKa TpH JBM)KCHHHM 110 HAKJIOHHOW IIJIOCKOCTH; YacTOThI M
nepuoga KoJeOaHWUN MaTEeMaTHYECKOTO MasTHUKA, 4YacTOThl W TIEpHoJa
KOJIeOaHWI TIPY)KUHHOTO MasTHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIyar;
paboThl CHJIBI YIPYTOCTH MPU TMOABEME TI'py3a C IOMOIIBIO HEIOIBUKHOTO
0JI0Ka; pabOThI CUJIBI YIPYTOCTH TPH MOIBEME TPy3a C MOMOIIBIO MOABUKHOTO
Omoka.

HccnenoBanue 3aBHCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpY:KEHHOM
YacTH Tejla M OT INIOTHOCTH KUAKOCTH; He3aBUCHMOCTH BBITAJIKHBAOIIECH CHIIBI
OT Macchl TeJla; CUJIbl TPEHUS CKOJILKEHHS OT CHJIbl HOPMAJIBHOTO JaBJICHUS U OT
pO/ia MOBEPXHOCTH; CHJIbI YIIPYrOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIEHHU
nedopManuu MpyKUHBI, yCKOpeHUs: OpycKa OT yrjia HakJOHa HampaBJSIOUICH;
nepuoja (4acToThl) KoueOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpHOAa
KoJe0aHU MPYKUHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIeJIOBaHNE HE3aBUCHUMOCTH Tepuoja KoJeOaHW HUTSHOTO MasTHHKA OT

MacChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Dusuveckue sA6neHUS 8 l’lpllpOdé.‘ MNpUMEpLl JIBUKCHUA C PaA3JIUYHBIMU

CKOPOCTSIMH B ’KMBOU M HEXKHUBOU mnpupone, JIENCTBHE CHUJIBI TPEHUA B IPUPOAC U




TE€XHUKE, TPWIUBbI U OTIUBBI, JBWKeHUE IUIaHEeT COJIHEYHONW CHUCTEMBI,
PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOTO JaBJICHUS HA >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYeCKIe BOJIHBI, HYHAMH, 3XO

Texnuueckue yCl’l’lpOﬁCl’l’l@Cl.' CIIMAOMCTpP, HATYHUKU IIOJIOKCHHUA, PACCTOSAHUA H
YCKOPCHUA, IAUHAMOMCTpP, I[NOAIIHMIIHUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HGHOI[BI/DKHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

131 cOOOIIAIOIMECs COCYAbl, YCTPOMCTBO BOJOIPOBOJIA, THAPABIMYECKHUI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBONW HACOC, apeoMETp, 3IXOJIOT,
WCTIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHUKE

2 TEITJIOBBIE SIBJIEHU S
OCHOBHBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-KMHETHUECKOM  TEOPUU  CTPOCHMUS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHUMN BEIIECTBA.
Kpucrannnaeckue u amopdHbie Tena

- JIBmwxenne wyactuiy BemecTtBa. CBS3b CKOPOCTH JABW)KCHHUS YaCTHI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmauuBaHue U KanWJUISIPHBIE SIBJIICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

Y Buayrpennsis sHeprus. PaGora m Ttemmomepenada Kak CrocoObl M3MEHEHHS

' BHYTPCHHEH SHEPrUu

2.7 Bupl Temonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, H3ITYICHUE
Harpeanue wu oxmaxkaenue Ten. KoiawdecTBO  TEIUIOTHI. Y AelbHas
TEIMIOEMKOCTb:

2.8
O=cm(t,~t)
3aK0H COXpaHEHHWs SHEPrUU B TEIUIOBBIX MpoIeccax. YPaBHEHHE TEIIOBOTO
banaHca:

2.

’ 1 0+0,+..=0
Ucnapenne u xonaeHcamus. V3mMeHeHUE BHYTpEHHEH HHEpPruM B IIpoliecce
2.10 ucrapeHus ¢ KoHAeHcanuu. Kumenue kuakoctu. VYenbHas TemioTa

napooOpazoBanus: L = Q/m




2.11

BiaxxHOoCTB BO311yXa

[InaBnenne wu kpucraumsanus. l3MeHeHue BHYTpEHHEW JSHEpruu IIpu

IJIaBJICHUU U KpUCTAJIU3allH. yIleHbHaﬂ TCIJI0TA IIJIaBJICHUA:

2.12 3 @
_}H
BuyTpennsis sHeprusi cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS TOTLIINBA:
2.13 q=0/m
2.14 [Mpunnumner paboTe! TeroBeix Asurateneit. KI1I rermmoBoro qsurarens
Ipakxmuueckue pabomoi
N3mepenune yaenpHON TEMIOEMKOCTH METAJUIMYECKOTO IMIIMHAPA; KOJIMYECTBa
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOW TeMIepaTrypbl (HUKCUPOBAHHOM
Macchl, B KOTOPYIO OIYIIEH HAarpeThlid IWIMHAP;, KOJIMYECTBA TEIJIOTHI,
2.15 OTJAHHOTO HAarpeThiM IMJIMHIPOM, IMOCIE OMYCKaHUs €ro B BOJY KOMHAaTHOM
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3[yXa; YJEIbHON TEIUIOTHI
maaBjaeHus JpAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
Pa3IUYHBIX YCIOBHSIX; SIBJICHUS TEeIJIOOOMEHA MPHU CMEIIMBAaHUM XOJIOAHOW U
ropsiuei BOJbl; MPOIECCa UCTIAPEHMS
Qu3suueckue s6NeHUss 8 npupode. TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIApHBIC
2.16 SBJICHUS] B MPUPOJIE, KPUCTALIBI B mpupoje, ninydenne CouHIA, 3aMep3aHue
BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera
Texnuueckue ycmpoucmea: KanWuUIApbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAIIIOB,
517 KUJKOCTHBI TEPMOMETp, JATUMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS
' JIOMOB, TUI'POMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATENh BHYTPEHHEIO
CropaHus
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Dnektpusanus Ten. /[Ba Buia 31eKTpUUEeCKUX 3apsiioB
3.2 Bsaumonelicteue 3apskeHHbIX Tenl. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
34 Onektpuueckoe mnojue. Hanpsok€HHocTh anekTpuueckoro mnouid.  [IpuHnun
' CYIEPIO3UINH YIEKTPUUECKUX MOJICH (Ha KaYeCTBEHHOM YPOBHE)
3.5 Hocurenu »snexkrpuueckux 3apsaoB. JlelicTBHE SIEKTPUYECKOTO TOJsA Ha




aneKTpudeckue 3aps/ipl. [[pOBOJHUKN U IUANEKTPUKH

[TocrosinubIi nekTpudyecKkuid ToK. JlecTBus anmekrpuyeckoro Toka. Cuia Toka.

Hanpsixenue.
3.6 I=q/t,U=A/\
DIEKTPUYECKOE COMPOTUBIICHUE. Y ACITBHOE AIEKTPUUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
3akon OMa jyig ydactka anekTpuueckoit nenu: I = U/R
3.8
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=1; U=U,+U,: R=R +R,
39 [TapannensHOE COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U:I=1+1I; Rzi.
- - .2
CMelanHble COEMHEHMUST TPOBOTHUKOB
PaboTa u momHOCTS 3nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jxoynsa — Jlenna:
3.11 2
. O=I"-R-t
312 OnbiT Opcrena. MarHuTHOe I0Jie HPSIMOTO MHPOBOJHHMKA C TOKOM. JIMHMM
MarHUTHON UHAYKLIHUH
313 MaruutHoe 1OJ€ MOCTOSSHHOTO MarHuta. B3auMozeicTBUE NOCTOSHHBIX
MAarHuTOB
3.14 JlelicTBMEe MarHUTHOTO IOJIS1 HA POBOJIHUK C TOKOM
3.15 Oneiter @apanes. fABnenue snekrpoMarHuTHON MHAYKIUU. [Tpasuiio Jlenna
Ipaxmuueckue pabomoi
316 N3mepenue  3NEKTPUYECKOTO  CONPOTUBIIEHHS  PE3UCTOpPA;  MOLIHOCTH

QJICKTPUYCCKOT'O TOKA; pa6OTBI QJICKTPUYICCKOTO TOKA.

HccnegoBanue 3aBUCHUMOCTH  CHIIBI TOK4, BO3HHUKAIOMICTO B IIPOBOJHHUKE




(pe3ucTopsbl, TaMIIOYKa), OT HAMPSIKEHUS] Ha KOHIIAX MTPOBOJJIHMKA; 3aBUCUMOCTH
CONPOTHUBIICHUS OT JJIMHBI ITPOBOJIHMKA, IUIOIIAIA €r0 MOMEPEYHOr0 CEUEHUS U
YI€IBHOTO COIIPOTUBIICHHUS.

[IpoBepka mpaBuia UIsi SIEKTPUUYECKOTO HAMPSKEHHUS TIPU TOCIIEI0BATEIIbHOM
COCIMHEHUHU TPOBOJHHUKOB; MPaBWIA YISl CUJIBI DJIEKTPUUYECKOTO TOKa MpHU

HapauleJIbHOM COEMHEHUHN IIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

Qusuueckue s61eHUs 6 nNpupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE T0JI€ 3€MJIU, Ipeiid MOIIOCOB,
POJIb MAaTHUTHOTO TIOJIST /1715 "KU3HU Ha 3eMJIe, TIOJISIPHOE CUSHHE
Texnuueckue ycmpoticmea. dSIEKTPOCKOI, aMIEPMETpP, BOJBTMETpP, PEOCTaT,
CYETUMK  DJIEKTPUYECKOW  DHEPrUH,  DJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,

3.18 HarpeBarelbHbIE AIIEKTPONPUOOPHI (mpumepsr), ANIEKTPUYECKHE
MPEAOXPAHUTENH, DIEKTPOMArHUT, OJEKTPOJABUTATENh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DJIeKTpOMarHuTHhIE BOJIHBI. [IIKkasna 3IeKTpOMarHuTHBIX BOJH

3.20 JlyueBas monens cBera. [IpsMonnHeHOE pacipoCTpaHEHUE CBETA

3.21 3akoH oTpaxeHus ceera. [limockoe 3epkano

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHHS CBETA

3.23 Jucnepcus ceera

304 JIunza. Xox nydeil B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTUYecKas cuia

' auu3el: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. ONTHYECKUE TPUOOPHI
Ipakxmuueckue pabomol
###Par###l13MepeHre ONTUYECKOW CHIIBI coOuparomeld JIMH3BI, (OKYCHOTO
paccTosiHus coOuparolei JTMH3bI (TI0 CBOMCTBY paBEHCTBA pa3MepoB MpeIMETa U
M300pakeHus, KOrja MpeaMeT pPAcIoioKeH B JBOMHOM (oKyce), MmoKazarems

3.26 MPETOMJICHUS CTEKJIA.
###Par###lccnenoBanrue CBOICTBAa M300paKeHUs, IMOJYYEHHOTO C MOMOIIBIO
coOuparomieil JTUH3bI;, W3MEHEHUS (POKYCHOTO DACCTOSIHHS JIBYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yIjla MPEJIOMJIEHUs CBETOBOIO Jiy4ya OT yrja MajeHus Ha
TPaHUIIE «BO3AYX — CTEKIIO»

197 Qusuueckue senenus 6 npupode. 3atMeHus ConHua u JIyHbl, 1Bera Tell,

' OTNTHYECKHUE SBIEHUS B aTMOchepe (1iBeT Heba, pedpakius, paayra, MHPax)
3.28 Texnuueckue ycmpoticmea: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE




CBE€TOBOIbI

4 KBAHTOBBGIE SABJIEHU A
i1 PamnoaktuBHOCTE. Anb(da-, Oera-, ramMma-usznydeHus. Peakiuu anbda-u Oera-
' pacnana
4.2 OmnsiTel Peszepdopna mo paccesnuto anbha-gactui. [lnanerapuas Moens atoma
4.3 CocraB aToMHOTO0 siipa. M30Tomb!
4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp
4.5 SnepHbie peakiuu. 3aKOHBI COXpaHEHUsI 3apSA0BOTO M MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 npupode: €CTECTBEHHBIH pPAaJUOAKTUBHBIA (OH,
4.6 KOCMUYECKHE JIy4d, paJuO0aKTUBHOE MW3JIy4Y€HHUE MPHUPOJHBIX MHUHEPAJIOB,
NefcTBUE paMOAaKTUBHBIX U3JTyYEHUI Ha OpraHu3M 4eJloBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIANBUAYAJIbHBIN J03UMETp, Kamepa

BI/I.]'II)COHa, AACpHad SOHEPreTukKa




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Ousuka: 7-i knacc: 0a30BbI YPOBEHB: YICOHUK; 3-¢ U3aHue, TepepadoTaHHOES
[eppimkun U.M., UBanoB A.W. Axumonepnoe oomiectBo «M3narensctBo «IIpocBenieHne
» Gusuka: 8-i kacc: 6a30BbIN ypOBEHb: YUeOHUK; 3-€ U3aHue, nepepadoTaHHOe
[Meprrmkun .M., BanoB A.W. Axunonepnoe o6mectBo «M3narensctBo «IIpocBenienner»
» dusuka: 9-i knacc: 6a30BbIN ypOBEHb: YUeOHUK; 3-€ U3aHue, nepepadboTaHHOe
[epoikun .M., I'yrauk E.M., BanoB A.W. u np. AkunonepHoe o0111ecTBo
«M3narenbcTBO «IIpocBemenue»

7 KIIACC

1.PaGouas mporpamma.

2. IIporpammbl ocHOBHOTO 0011IeTO 0OpazoBanus. dusuka. 7 — 9 kiaccel
(aBTopsr:A.B.Ileppimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUYEOHHUKOM:

4. Tleppimkun A.B. ®usuka. 7 kinacc. YueOHUK 151 0011e00pa30BaTEIbHBIX YUPEKISHUN
M.:[Ipoda. 2011

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

8 KIIACC

1. Pabouas nporpamma. duzuka. 7 — 9xnaccel: yaeOHO-METOMUECKOT0 Mocoous
/coct.TuxonoBaE.H. — 2-e u3z.,crepeotun. —M.: [Ipoca,2013. — 398,(2)

2. ITporpammbl 0CHOBHOTO 00111eT0 00pa3oBaHus. Pusuka. 7 — 9 kiacchbl
(aBTOpeI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas mporpamma no ¢usuke. 7 knace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B



COOTBETCTBUU C BEIOPAHHBIM YUEOHHKOM:

4. INepeimkun A.B. @usnka. 7 kimace. YueOHUK 111 00111e00pa30BaTeIbHBIX YUPEKACHUH
M.:[Ipoca. 2011

5. Jlykammk B.M. CoopHuk BompocoB u 3a1a4 no ¢pusuke. 7-9 ki. — M.: [Ipocsemienue,
2010. -192c.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHI. —
5-e uzganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpOJIBHBIE 3aaHUS. —
Caparos:JIuueii, 2014.

8. «KonTponasHo-u3MepuTenbHbie MaTepuainsl. Ousnka. 7 kinace/Coct. H.U. 3opun. — 2-¢
3., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaueOHo-MeToauueckoe nmocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10.A.B. Tleppimkun ®@usuka-8xi 2017 M. Jlpoda

11.H.B. ®unonosuu Meroaudeckoe nocodue 2015 M. Jlpoda

12.A.E. MapoH, E.A. Mapon CamocTosiTelIbHbIE U KOHTPOJIbHBIC pa0oThI-8 Kitace 2017 M.
Apoda

13.B.B. llaxmaroBa ,O.P. llledep duarnoctuueckue padbotsl -8 kinacc 2016 M. JIpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Bonpocos u 3agau 2015 M.

Apoda

9 KIIACC
1. Pabouas nporpamma. ®uzuka. 7 — 9xnaccel: yaeOHO-METOMUECKOT0 MOocoous
/coct. TuxonosaE.H. — 2-e uzn.,crepeorun. -M.: Jlpoda,2013. — 398,(2)

2. [Tporpammbl 0cCHOBHOTO 00111eT0 00pa3oBanus. Puznka. 7 — 9 kiaccol



(aBTOpel:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

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

4. INepeimkun A.B. @usnka. 7 kimace. Y4eOHUK it 00111e00pa3oBaTeNbHbIX YIpEKICHHUH
M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BOIpocoB u 3aaa4 1o ¢usuke. 7-9 k. — M.: [Ipocsenienue,
2010. —-192c.

6. Kupuxk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHI. —
5-e m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlabopatopubie paboTsl. KOHTpoIbHBIE 3a1aHUS. —
Caparos:JIuueit, 2014.

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

9. Mapon A.E. ®usuka. 7 kinacc: yaueOHo-MeToauueckoe nmocooue/ A.E. Mapon.- M.:

Hpoda, 2011.- 123c.:

METOIUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

KoHnTponbHbIe 1 caMoCTOsATENbHBIE pabOThI MO Gu3nke. 9 kiacc: Kk yueOHuky A.B.
[Tepoimkuna, E.M. I'yrauk «®usuka 9 kiacey / O.U. I'pomuesa. — M.: M3natenscTBoO
«DK3amen», 2014.

Tectsl no ¢usuke. 9 knacc: k yueOnuky A.B. Ilepsimkuna, E.M. I'ytHuk «®usnka

9 xnacey / O.U. I'pomueBa. — M.: U3narenscTBO «OK3ameny, 2010.

®dusuka. 9 knace. TemaTuueckue TeCTOBbIE 3ajaHus Ui NOAroToBKU K ' MA. / aBT.- cocT.:

M.B. boiinenko, O.H. Mupomikuna. — fpocnasib: OOO «Akagemus pa3sutus», 2014.



HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
UHTEPHET
7 KIIACC

. bubnmuoreka — Bc€ mo nmpeamery «dusuka». — Pexxum noctyna: http://www.proshkolu.ru
2. BugeoornsITel Ha ypokax. — Pexxum pocryma: http://fizika-class.narod.ru

3. Enunas komnexuus nu@poBbIX 00pa3oBaTeIbHBIX PECYpCOB. — Pexxum nocrymna:

http://school- collection.edu.ru

4. VlaTepecHble MaTEepHAIIbl K ypoKaM (PU3UKHU IO TEMaM; TeCTHI TI0 TeMaM; HaTJIsTHbIC
nocobust K ypokam. — Pexxum gocryna: http://class-fizika.narod.ru

5. [ludposrie oOpazoBatenbHbIe pecypchl. — Peskum mocrtyma: http://www.openclass.ru
6. DIIeKTpOHHbIE y4eOHHKH 110 (pusuke. — Pexum nocryma: http://www.fizika.ru

8 KIIACC

1. bubimoTeka — Bcé o nmpenmery «DPusuka». — Pexxum noctyna: http://www.proshkolu.ru
2. BugeoonbiTel Ha ypokax. — Pexxum mocryma: http://fizika-class.narod.ru

3. Enunas xosutekuus nudpoBbIX 00pa3oBaTeIbHbIX pecypcoB. — Pexxum nocryma:
http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaM (PU3MKHU 1O TeMaM; TECTHI 110 TeMaM; HarJIsIHbIe
nocoOus k ypokam. — Pexwum nocryma: http://class-fizika.narod.ru

5. Lludpossie oOpazoBarenbHbIe pecypchl. — PesxkuM nocrtyma: http://www.openclass.ru

6. DneKTpoHHBIEe yUeOHUKH 10 pu3HKe. — Pexxum nocryna: http://www.fizika.ru

9 KIIACC
1. BuneoonsiTsl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

2. Enunas kosekius nudpoBeIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum nocryna:



http://school- collection.edu.ru

3. MaTepecHbie MaTepralibl K ypokaM (DU3HUKHU TI0 TEMaM; TeCThI 110 TeMaM; HaTJISTHbIC
mocoOus kK ypokam. — Pexxum mocryma: http://class-fizika.narod.ru

4. udpossie oOpa3oBaTebHBIC pecypchl. — Pesxxum mocrtyna: http://www.openclass.ru
5. DneKTpoHHbIe y4eOHUKH 110 (u3uke. — Pexum nocrymna: http://www.fizika.ru
6./lucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpsIThIi K1acc. CeTeBoe
obpazoBartenbHOE cooOriecTBo. http://www.openclass.ru/node/109715

7. Enunas koyutekius nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIN IIEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

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

10. I'azeta «1 cenTsa6ps» Marepuansl o ¢usuke. http://archive. 1september.ru/fiz

11. Aanmanmu ¢uznuecknx oobekToB. http://physics.nad.ru/

12. Kusas ¢usuka: odydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/
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