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[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHUI K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl paboyeil mporpamMmbl BocnuTaHus W KoHIenww TmpernojaBaHds y4eOHOTO
npeaMera «PU3uKay.
Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4yHOM IpaMOTHOCTH OOYYAIOLIMXCSl U OpraHU3alMi0 U3y4eHUs (PU3MKU Ha JESITeIbHOCTHOMN
ocHOBe. B mporpamme mno (Qu3MKEe YYUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOTO TIpeaMeTa B
peasninzauuu TpeboBanuit ®I'OC OOO k mIaHUpyeMBIM JUYHOCTHBIM M METalpeIMETHBIM
pe3ynbraTaM OOy4YeHHs, a TaKKe MEXIPEAMETHbIE CBSI3M €CTECTBEHHOHAyUHBIX Y4YEOHBIX
MPEAMETOB HA YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUs.
[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOyuenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENI0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢usnke pa3paboTaHa C IeNbI0 OKa3aHHUsI METOJUYECKON MOMOIIH YUHUTEITI0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY IIPEeIMETY.
®u3zrka ABISETCS CUCTEMOOOPA3YIOUIUM /ISl €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB UM SBJICHUN, M3y4aeMbIX XUMHEH,
Oouosorueit, actpoHoMuend U Qusndeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicHble oOpa3lbl NMPUMEHEHHs HaydHOTo MeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 3a7a4 (U3HUYECKOTO 00pa30BaHUS B CTPYKTYpe OOIIero oOpazoBaHMs
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TpPAaMOTHOCTHM W UHTepeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAIOJaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JAaHHBIE W HCIOJIb30BaTh Hay4yHbIE JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wm3yueHus (U3MKUM HAa yYpOBHE OCHOBHOTO O0IIEro 0Opa3oBaHMs OIpeEIeieHbl B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBL,
yrBepxka€HHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotokomn ot 3 nekabpst 2019 r. Ne [TIK4BH).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOyYaroluXcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABICHUH O HAyYHOM METOJe TMO3HaHuiA © (OPMUPOBAHHE
HCCIIEA0BATENBCKOTO OTHOLIEHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoOBaHHE HAYYHOTO MHUPOBO33PEHUsS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHue NpeACTaBICHUN O posid (PU3UKHU AL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaTbHON
JeATEIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYECHHUIO B 3TOM
HaIpaBJICHUU.

JlocTiokeHre STHX Iefiell mporpamMmbl 1O  (pU3MKe Ha YpPOBHE OCHOBHOTO OOILEro

o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:

e npuoOpeTeHHEe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHWEe yMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB PEUICHHS NPOCTEHIINX pacu€THBIX 33a/Ja4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIENIeH, TBOPUECKUX U MPAKTHKOOPHEHTHPOBAHHBIX 33/1a4;

® Dpa3BUTHE YMEHUH HAOMOJATh TPUPOAHBIC SBJICHUS W  BBITIOJTHATH  OMBITHI,
nabopaTopHble pabOTHl M AKCIIEPHUMEHTAIBHBIC HWCCIEAOBAHHS C HCIOJIH30BAHUEM
M3MEPHUTEIBHBIX TPUOOPOB;

e ocBOeHHE TPHEMOB pabOTh ¢ HWH(poOpMaImed (QHU3MUECKOTO COACp)KaHUS, BKIIOUYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSX (GHU3WUKH, aHaIu3 H KPUTHYECKOE
OlleHMBaHME UH(OPMaLIUY;

® 3HAKOMCTBO cO cepamu MpoPeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHUAX (PU3HMUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbII YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
oTBoaMTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3nke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATEIbHBIN XapaKTep, YYUTeNb JAejaeT BbIOOp MpoBelneHHs TabOpaTOpHBIX PadOT H
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONINXC s, CITUCKA SKCIIEPUMEHTATEHBIX
3aJJaHul, TpeJlaraeMblX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 53K3aMeHa 1O (hU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUM OKPY’KAIOIEro Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenMUMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue MpHOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpuponay. EcTecTBeHHOHaydHBIN
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUINOTe3, O0ObsicCHeHHEe HabmogaemMoro spieHus. OnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM
prudopoM.

Jlabopamopnuwie padbomul u onvimel.

1. OmpeneneHue 1EHBI ACTICHUS IIKATBI U3MEPUTEIBHOTO MPUOOpA.
N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5.

N3mepenune Ttemmeparypbl TOpH TOMOINHM JKHUIAKOCTHOTO TEepMOMETpa M JaT4HKa
TEeMITepaTypHhI.
6. IlpoBeneHwe wuCCIEIOBaHUS IO MPOBEPKE THUIOTE3bI: AATBHOCTh MOJETA IIIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHue BemecTBa: aToMbl W MOJIEKYNbI, MX pa3Mmepbl. OTMbBITHI, JOKA3bIBAIOIIHE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperaTtHble COCTOSIHMS ~BEIISCTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPIBIX
(kpucTamuinueckux) Ten. B3auMocBs3b MexAy CBONCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSIHUSIX U UX aTOMHOMOJEKYISIpHBIM cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIEL

Hemoncmpayuu.

1. HaGmroneHnue 6pOyHOBCKOTO JBIKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaGmionenue siBaeHH, OOBSICHSIOMMXCS MPUTSHDKEHUEM HIIM OTTAIKMBAaHHEM YaCTHIL
BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepHuu. 3aKOH HHEpUUHU. B3aumojelcTBHe Tel Kak NPUYMHA HU3MEHEHUS
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cunma Kak XapakTepucTuKa B3aumojenctBusi Tein. Cuiia ymnpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOLIBIO AMHAMOMETpa. fIBlieHME TArOTeHus U cuia Tsokectu. Cuuia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc M0 B3aUMOJICUCTBUIO TE.

CrioxxeHue cuJj, HallpaBJICHHBIX MO OJHOUW MPSIMOM.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJIBbXEHHA Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
riyounbsl.  [mapocratumueckuii  mapagokc. CooOmiaromuecs cocynsl. ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMOc(epHOTO0 JaBJI€HHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nans u3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTB JIaBJICHUS ra3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJKUBAIOIIEH CHJIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&éMa MOrpyKEHHOH B JKUAKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUIIbI, ACUCTBYIONIEH Ha TeNO, NOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnBbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, AEUCTBYIOLICH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.
[IpocThie MeXaHW3MBL: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBeCHS

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ NMPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. KuHetnueckas W noTeHUUanbHas sHeprud. [Ipespaienue
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYTroil. 3aKOH COXPAHEHUS YHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBHii paBHOBECHSI phlyara.
3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIC TTOJIOKEHHS MOHCKYHHpHO'KI/IHeTH‘leCKOﬁ TCOPUHU CTPOCHHA BCIICCTBA. Macca
U pa3Mepbl aTOMOB H MOJICKYIIL. OHBITBI, HNOATBCPIKAAIOIIHNEC OCHOBHBIC IIOJIOXKCHUSA
MOHCKyHHpHOKHHeTquCKOﬁ TCOpHUH.

Mogenu TBép,[[OFO, KHUIKOTO U ra3006pa3H0r0 COCTOSIHMH BEIIECTBA. KpI/ICTaJIJlI/I‘{eCKI/Ie u
aMOp(l)HHe tena. OObSICHEHHE CBOICTB ra3osB, JKUIKOCTEN U TBépI[I)IX TEJI Ha OCHOBE MOJI0XKEHUM
MOHCKyHHpHO'KHHeTquCKOﬁ TCOpHUH. CMmaunBaHue u KalmnJUIApHBIC  SBJICHUA. TennoBoe
pacliupCHUC U CKaTue.

TeMnepaTypa. CBs3b TEMIICpATypbl CO CKOPOCTBKO TCIUIOBOTO MABHKCHUA YaCTHLI.

BHy’TpeHHﬂﬂ SHEPrus. CnocoObl HM3MEHEHHS BHYTpeHHCﬁ OHEpruu: TCIUIONICpEaAadYa U
COBCPIHICHUC paGOTBI. Bungwr TCILIONICpeaaun: TCIJIOMPOBOAHOCTh, KOHBCKIHA, U3TTYYCHUC.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecue. YpaBHEHHE TEIUIOBOTo Oananca. IlnaBieHune W oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YJenpHas Temiora IuiaBieHus. [lapooOpazoBanue u KoHjaeHcarus. lcmapeHwe.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHU cMauyMBaHus M KalWUISIPHBIX SIBJICHUI.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxxkJieHue Npu COBEPLICHUH paOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN pabOThl BHEITHUMU CUJTIAMHU.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

[
N

2. OnsITHI 1O BRIPAITUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM MJTM caxapa.

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.

4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.

5. OneIThl, JEMOHCTPUPYIOUIME 3aBHCHUMOCThH JaBJICHUS BO3lyXa OT ero o0béMa u

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoOTe3bl JIMHEHHONH 3aBUCHUMOCTHM JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnroneHue m3MeHEHMs BHYTPEHHEH SHEPIUHU Tella B pe3yibTaTe TeIulonepenadd u
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue npouecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJECHMCTBHS 3apsDKEHHBIX T€1 OT BEJIMYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MOCTOSTHHOTO TOKa. JIEMCTBUSI AJIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE U NapaLUIEIbHOE COEMHEHNE IPOBOIHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTtHoe noJie 3eMJIM U €To 3HAaYeHHE 715 Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe moJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTENb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCTIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYyYEHHUS JIIEKTPUUYECKOW HHEPruu. OIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHuKH IOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHUs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EJICHHs] TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBHe€ MarHUTHOTO TOJIsSI HA IPOBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepgoBanue siBIIeHUS 3JIEKTPOMArHUTHOW MHYKIUU.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopuwvie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsI Ha TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u peryampoBaHue HaIIPSKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJIHUKA OT €ro JJIMHBI, IUIOIIA 1 [OIIEPEYHOr0 CEYEHUS U MaTepuaa.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPsDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSIHHBIX MarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJISI TIOCTOSTHHBIX MAarHWUTOB TpU WX OOBCIUHEHHH U
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3ydeHue neiicTBHUSI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON MHAYKIUHU: HCCIIEIOBAaHHE
M3MEHEHUI 3HAYEHUS U HaIlPaBJICHU S UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHoyckopeHHOE npsiMosiiHelHoe aBrkeHue. CBoOoiHOoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJ IMOBCPXHOCTHIO 3CMIJIM.

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. HN3MepeHHe CKOPOCTH U YCKOPEHHS TPSIMOJIMHEUHOTO ABUKEHHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUN OTHOCHTEIILHO KaOWHeTa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH TIPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHrE MEXaHUYECKOM PHEPTUHU ITPHU IBM>KEHHUH TeJla IO JCHCTBUEM INPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeiHEd CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
Ha4aJIbHOU CKOPOCTH.

5. TlpoBepka TruMOTE3bl: €CIAH MPU PABHOYCKOPEHHOM IBMKEHUM O€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOIO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. OmnpezneneHue KECTKOCTHU NMPYKUHBL.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS IPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenieniearie  pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXXHOI'O OJIOKOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHHUH.

3aryxatomue kojeOaHus. BeiHyKaeHHbIe Konebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4eCKHUX BOJH. [Ipo10sibHBIE U MONEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTB 3ByKa U BbIcoTa ToHAa. OTpakeHue 3ByKa. MIHppa3Byk u ynbTpa3ByK.
Jemoncmpayuu.

=
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Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

PacnipoctpaneHnne npoIoabHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HabnroeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acToOThl U Mieproia KojaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Omnpenenenre 4acTOThI U Meproia KojaebaHuil Ipy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHMH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUNH MPYKMHHOTO MasiTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHUM Tpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl rpysa.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IIepuoja KoJiedaHW MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Pa3nen 10. dnekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJHBI. (CBOICTBA 3JEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM

CBA3U.

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMiCcTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass moxenb cBera. Mcrounuku cBeta. IIpsiMmonuHeitHOE pacnpocTpaHEHUE CBETaA.
3atmenus Connua u JIynsl. Otpaxkenue cBerta. [1nockoe 3epkasno. 3akOH OTpa)KEHHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcnoap3oBanue nojiHoro BHYTPCHHECTO OTPAKCHUA B OIITUYCCKUX CBCTOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
Tesneckona. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHue CIIeKTpaIbHBIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NUkWN e

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHl B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole! JIMH3E.

[Tonyuenue n300pakeHH ¢ MOMOUIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIy4a OT yIJla Na/IeHus.
N3ydeHnue xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[Tony4yenue n300pakeHUI C TOMOIIBI0 COOMPAFOIICH JTUH3HI.

Omnpenenenne POKYCHOTO pacCTOSTHUS U ONITHYECKOW CHITBI COOMPATOIICH JIMH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

Omneitel Pe3epdopna u mianerapuas moaenb aroma. Moaenb aroma bopa. Mcnyckanue u
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie ClIeKTpHI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxinonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpaimienus. I[lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMS 3apsiI0BOTO U MAacCOBOTO YMCEN. DHEPrusl CBSI3U
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuum cuHtesa u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBbI.

Hemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopuwvie padbomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3JIy4eHUSI.

2. HccnenoBaHue TpPEKOB: HM3MEPEHUE SHEPIrUM YacTUIBl 110 TOPMO3HOMY IyTH (IO

¢dororpadusim).

3. HM3mepeHue paguoakTUBHOIO (poHa.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[loBTOpUTENBbHO-0000AOIIMKA ~ MOIY/Ib  IpEeAHAa3HAuY€H s  CHUCTEMaTH3aluud U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHHMM JAHHOTO MOJIYJSA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS  BUIBI
NEeSTeNIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IrpaMOTHOCTb: OCBOCHHWEC HAYYHBIX MCETOJOB HCCICOAOBAHUA SIBIICHUH npupoael WU TCXHUKU,
OBJIaICHUC YMCHUAMU OOBSICHATH (1)I/I3I/I‘~IGCKI/IG SABJICHUA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYECCTBECHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiera pealn3yercs 3a CYET TOTo,
qTo o6yqa}0mnecs[ BBIIIOJIHAIOT 3aaHWA, B KOTOPBIX UM IMPEAIaracTcCs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHSITH (1)I/ISI/I‘IGCKI/Ie SIBJICHU S
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCICAO0OBaHUA (bHSHLIeCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIEC JIA
IIPOBEPKHU TMIIOTE3 U MOJIYYCHHS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATh HayyHblE OCHOBBI HambOoJiee BAXKHBIX JOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, NPAKTUYECKOTO HCIOJIb30BaHUSA PA3JINYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHa  TPEBpalllcHHA M COXPaHEHUs  BCEX  M3BECTHBIX  BHJOB  DJHEPIHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX O6pa3OBaTeJH)HI)IX PE3YyIbTAaTOB.

B pesynprate wm3ydeHuss (U3MKKM Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs Y

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;

— LIEHHOCTHOE OTHOIIIEHHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (PU3UKH;

— 0CO3HAaHHE B&KHOCTU MOPATbHO-ITHYECKUX MPUHIIUIIOB B JIEATETLHOCTH YIEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSATHE ICTETUYECKUX Ka4deCTB (PM3MUECKOW HayKu: €€ TapMOHWYHOTO MOCTPOCHHSI,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HAaHHE IEHHOCTH (PU3MYECKOW HAayKHM KaK MOIIHOTO WHCTPYMEHTA TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATENIbCKOM 1EATEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIHOHAJBLHOT0 0JIATONOJTYyYMSI:

— OCO3HaHHe LIEHHOCTH 0Oe30macHoro obpasa *H3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 TMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

— chopMupoOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTro
K€ IIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe B pEelICHUH MPaKTHYECKHUX 3ajau (B pamMKax ceMbU, 00pa30BaTeIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJbHOM HAaNpaBIEHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

— UHTEpEC K MPAKTUYECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOII;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHeHTalus Ha TMpUMEHeHHe (QU3NYECKUX 3HAHWM [JIs pelieHus 3axady B 00JacTu
OKpYXalollel cpefibl, MIAHUPOBAHUS MOCTYIKOB M OLEHKH MX BO3MOXKHBIX MOCIIEICTBUM
JUISL OKpYKaroLIel cpebl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHHUs,

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOM CPebl:

— TMOTpeOHOCTh BO B3aUMOJACWCTBHM TMPH BBINOJTHEHWU WCCIENIOBAaHUN U TPOEKTOB
(bu3nuecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM HHKCIEe (OPMYITHPOBATH HUICH,
MOHSATHS, TUTIOTE3bI O (PU3HUECKUX OOBEKTaX U SBJICHUSIX;



e — oco3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1aCTH (DU3UKH;

® — [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OIICHKAa CBOUX JICHCTBHHM C YY€TOM BJIHMSHHS Ha OKDPYXKAIOIIYI0 CPEIy, BO3MOMKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yueOHbIE NEUCTBUS, PETYISATUBHBIE YHUBEPCAIbHbIE YueOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNUs
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH MPUYUHHO-CIICACTBEHHbIE CBSA3M NPU HU3YYCHHH (PU3NYECKUX SIBICHUU U
MPOLIECCOB, JENaTh BBIBOJBI C HCIOJB30BAaHUEM JEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpPAaTh CMOCOO pemieHuss ydeOHOW (u3uueckod 3amayu
(cpaBHEHHE HECKOJbKUX BapHaHTOB pEIIeHMs, BBIOOp HamOoJiee MOAXOSIIEr0 C
y4€TOM CaMOCTOSTEIbHO BBIJCIEHHBIX KPUTEPHUEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCieI0BaHHEe (PU3UYECKOTO SIBIICHUS;
® OlEHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIUIO, MOIYYCHHYIO B XOJE
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® POTHO3UPOBATH BO3MOKHOE JallbHEHIIIee pa3BUTHE (PUINUECKUX MPOILIECCOB, a TAKKE
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NIUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU TMOHCKE U OTOOpe
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIHMIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpadukoii 1 ©X KOMOUHAIHSIMHU.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 33J]aBaTh BOIIPOCHI 10 CYLIECTBY O0CYKIAa€MOM TEMBbI M BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha PeIlieHUE 3a7a4u U MOoJIepKaHne OJaroxenareJbHOCTH OOLICHHUS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCIeI0BaHus, IIPOEKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS 1O €€
JOCTHKEHUIO: PacHpeleNiaTh poJid, 00CYKIaTh MPOILECCHl U PE3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMMH TPOAYKT 1O KPUTEPUSIM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeUICHUS
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCS B PA3IUYHBIX MOJXOAAX MPUHATHS PpElIeHUN (MHIUBUIYaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh AJTOPUTM pelieHus (U3NYECKO 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATh MpeiaraéMble BaApUaHThl PEIICHUM;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpeJylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh MNPUYUHBI JOCTHXNKEHUSA (HEIOCTHXKEHUS) pe3yJbTaToB JAEATEIbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YNIbTATA LENIN U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MpPaBO HA OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE XKE IPaBO JPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIUXCS YMEHU:

WCTIONB30BAaTh TMOHATHS: (U3UYECKUE W XUMHUYECKHE SBJICHUS, HAOIIOJCHNE,
OKCIIEPUMEHT, MOJEJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSHUS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEpPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHCTBYIOIAsE cwia, Aedopmarus (ympyras, IulacTHUecKas), HEBECOMOCTD,
COOOIIIAOIINECS COCY/IbI;

pasznuuath sBiIeHUs (Iuddy3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JIBUKEHUE, MHEpLHUs, B3aHUMOJICICTBHE Tell, paBHOBECHE
TBEPABIX TeNl C 3aKpEIJIEHHOW OChbIO BpalleHWs, IMepefada JaBlIeHUs TBEPIbIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUE TEJI, IPEBpallleHus
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE GU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBICHUE U3yUCHHBIX (PU3MUECKUX SBICHUN B OKPYKAIOIIEM MHUPE, B
TOM 4YHclie (HU3WUYECKHE SBICHHS B MPHPOJE: NMPHUMEPH ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKE, BJIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHUE pbIO,
pBIUard B Telie YelIoBeKa, IPU 3TOM IEPEeBOJUThH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHU;

OTIHMCHIBATh U3yUCHHbBIEC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIONIB3YS (PU3NUECKUE
BENTMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JAaBlieHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHUYecKas padora,
MOIIIHOCTh, IUICYO CHJIBL, MOMEHT CHJIBbI, KOI(PQHUIMEHT TIOJE3HOro JIEeHCTBUS
MEXaHHU3MOB, KUHETHUECKas M MOTEHIMAIbHAS 3HEPrusi), IpU OMUCAHUH MPABUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYMH, UX 0003HAYCHUS U €TUHULIBI
(bu3MyecKux BEIWYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE MAaHHYI (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TpadUKHh H3YYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BENUYHH;

XapaKTepu30BaTh CBOICTBA Tes, (PU3MYECKHUE SIBICHUS M MPOIECCHI, HCHOIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOW SHEpruu, IMpH OSTOM JaBaThb CJIOBECHYIO
(opMyITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SIBJIECHUS, MPOIECChl M CBOMCTBa Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYaIlui MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTH MPUYUHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemate pacy€THble 3amaud B 1—2 OecTBUs, HMCMONB3ysd 3aKOHBI U (DOPMYIIBI,
CBsI3pIBalOIME (U3MUECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCIOBHE, MOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U



MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAWMBIEC ISl PELICHHUS
3a7a4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (DPU3NUIECKOI BETMUNHBL;
pacro3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXXHO PEUIMTh TNPU MOMOIIU (PU3HUECKUX
METOJI0B, B OIHMCAHUM HCCJICNAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHUE
(rumoTesy), pasnuyaTh W HHTEPIPETHUPOBATH IOJIyYEHHBIH pe3ylbTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MACChl Tejla, 00bEMa, CUIIBI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW C
HCI0JIb30BAaHNUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CHJIBI YIIPYTOCTH OT YJUIMHEHUS NPYKHUHBI, BBITAIKHUBAIOIIECH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM  Y4e€OHOTO HCCIEA0BAaHUSA, COOMpaTh YCTAHOBKY U  BBIMIOJIHATH
U3MEpEHHs, clenysd MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMH
3aBHUCUMOCTH (PU3MYECKUX BEJIMYUH B BMJIE IPEUIOKEHHBIX TaONMHUIl U TpaduKoB,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM MCCIEIOBAHMS,

IIPOBOJIUTh KOCBEHHbIE M3MEpEHMs] (U3UUYECKUX BEIUYMH (IUIOTHOCTH BEIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWJIA TPEHHsS CKOJIBXKEHUSA, JABJICHUE BO3/AyXa,
BBITAIKMBAIONIAsl CWJIA, JEHCTBYIOIAss Ha MOIPYXKEHHOE B KUAKOCTb TEJO,
KOA(Q(QUIMEHT NOJE3HOI0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys NPEIIOKEHHON
MHCTPYKLMU: IIPU BBIIOJIHEHUH U3MEPEHUH cOOMpPaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmogaTh IpaBWja TEXHUKH Oe30MacHOCTH Ipu paboTre ¢ J1aOOPaTOPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLUIBI JACUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

XapaKTepu30BaTh MPUHLUIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHMYECKHX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIE: HNOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (U3UYECKUX 3HAHUM B MOBCEAHEBHOM MXU3HM Uil oOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYXKarollen cpene;



OCYIIECTBIISITh OTOOP HMCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBUHU C
3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOUYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISIETCS MPOTHBOPEUYNBOM
WA MOXKET OBITh HEJJOCTOBEPHOM;

HCII0JIb30BATh MPH BBINIOJIHEHUU YYEOHBIX 33JaHUIl HAYy4YHO-IOMYJISIPHYIO JINTEPATYypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIETh NPUEMAaMU KOHCIIEKTUPOBAHMUS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMK U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHhMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, IPU ITOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKJAaTh BHICTYIUICHHUE MTPE3EHTAIUEl;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTaBJICHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHHUEM IUIaHa
NeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIaA B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsi MHEHHE OKPYKAIOIIHX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCIIOJIB30BaTh IOHATHUA: MacCa W pa3MCpPbl MOJIEKYJI, TCIIJIOBOC ABHKCHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
1oJie, TMPOBOJHUKU M AUDJIEKTPUKH, TMOCTOSIHHBIA SIEKTPUUYECKUN TOK, MAarHWTHOE
ToJie;

pasznuyath SBJCHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHHWE, KamWwUIApHbIE SBJICHUS, UCHApeHUe, KOHJCHCAlUs,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KUIIEHUE, Teronepeaya
(TerIonpoBOIHOCTh, KOHBEKIMS, H3JIydE€HHUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIHA) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIIpHbIE SBJICHUS B HNPUPOJE, KPUCTAUIBI B mpupojne, uzinydeHue ConHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOI0COB, POJib MAarHUTHOTO TOJS JJS KU3HU Ha
3emiie, ONSPHOE CHUSHUE, MPH ITOM MEPEBOAUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh U3YYECHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIlIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, YJeIbHas
TEMJOEMKOCTh BEIIECTBA, YJElIbHas TEIUIOTa IUIABJIEHUS, YyAeNbHas TeIioTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUU



3aps], CHJIA TOKA, DJJIEKTPUYECKOE HAIPSDKCHHE, COIPOTHBICHHE IIPOBOIHMKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPU
OMMCAaHUM TMPABUJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOIb3YyEeMBbIX BEIUYUH,
0003HaueHHS ¥ eIUHHIBI (PU3NUYECKUX BEIMYHMH, HAXOJIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0 BEIMYMHY C JPYI'MMH BEIMYMHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPHH CTPOEHUS BEIECTBA,
NPUHIMI CYNEPHO3ULMU TO0JeH (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHus
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATh €ro
MAaTeMaTH4ECKOE BBIPAXKEHUE;

OOBACHATH (pU3MUECKHE MPOIECCHl W CBOMCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyallUi  IPaKTUKOOPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYMHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOrMYeCcKUX I11aroB ¢ Ornopoi Ha 1—
2 U3y4YeHHBIX CBOMNCTBAa (U3WYECKUX SBJIECHUM, (UINYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJauyd B 2-3 JEMCTBHS, HCHOJNb3ysd 3aKOHbI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 33Ja4yu
3aIMCBIBAaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JIAHHBIX U PELICHUS 3aJayH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJisl €€ PEelIeHHs], IPOBOIUThH PACUEThl U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOMN BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU MOMOIIM (PU3HUECKUX
METONOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKCHAE, OLICHUBATh IPABUJIBHOCTh IOPSAAKA IIPOBEICHUS HCCIEIOBAHHUA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KalWUISIPHBIE SBJICHHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTHIBAHUS U HATPEBAaHMS IIPU U3JIyYEHHUH OT LIBETA
U3Iyqaoume  (Imoriomaroniei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MarHUTHBIX IOJIEH TOCTOSHHBIX MarHUTOB, JEMCTBHUSI MAarHUTHOTO IOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEIIOJ0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI0  000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(bopMynupoBaTh BBIBOABI;

BBINIOJIHATD MPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHaJIOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOLIAJH IOIEPEYHOTO CEYEHUs U YIEIbHOIO COIPOTHUBIICHMS BEIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYILLEr0 Y€Pe3 MPOBOJAHUK, OT HAIPSLKEHUS HA IIPOBOJIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):



IUIAHUPOBAThH MCCIICIOBAHUE, COOUPATh YCTAHOBKY M BBHITIOJNHATH M3MEPEHUs, CIEHys
MPEI0KEHHOMY TUIaHy, (PUKCHPOBATH Pe3yNIbTaThl MOTYYCHHONW 3aBUCUMOCTHU B BUJIC
TaOIUI] U TPaUKOB, JIEIATh BEIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHMS;

® [POBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MUECKUX BENMUYUH (yHelIbHAs TEIJIOEMKOCTH
BEIIECTBA, COMPOTHBIICHUE MPOBOJIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs,, COOHMpaTh JKCIICPUMEHTAIBHYIO YCTaHOBKY, CIIEHys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYHUCIISATh 3HAYCHUE BEITUIHHEI;

e coOmomaTh TMpaBWia TEXHUKH Oe30mMacHOCTH T1pu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHUHIMIBI JCHCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYCCKUX
YCTPOWCTB C OIMOpPOW Ha WX ONMUCaHWs (B TOM YHCIIE: CHCTEMa OTOIUICHHS IOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUYMK IIIECKTPHUUCCKOMN
SHEPTUH, JJIEKTPOOCBETUTEIIBHBIE TPHOOPHI, HArpeBaTEIbHBIE AJICKTPOIPUOOPHI
(mpuMepsI), DIIEKTPUYECKHE TPEIOXPAHUTETH, SJICKTPOMArHUT, 3JICKTPOJBHTATEIb
MMOCTOSIHHOTO TOKAa), HWCIIOJB3Ysl 3HAHUS O CBOWCTBAX (M3WYECKUX SIBICHHA U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIC TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHUIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATeNb BHYTPEHHET'O CTOpPAHMsI, JIEKTPOCKOI, PEOCTaTr), COCTaBIATH
CXEMBI DJIIEKTPUIECKUX IIETeH C TOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PHUBOJUTH MNPUMEPHl (HAXOAWTh HHOOPMAIIMIO O TPUMEPaX) MPAKTHUECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTHYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYyHIeCTBJIATh NOMUCK HH(popmanuu ¢usndyeckoro cojnepxkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATE MH(MOPMAIMIO, KOTOpas SBJISETCS MNPOTHUBOPEUYMBONM MM MOXKET OBITh
HEJIOCTOBEPHOM;

® ICIIOJIb30BATh MPHU BBHINOJIHEHUU y4eOHBIX 3aJaHUN HAayYHO-TIOMYJISIPHYIO JUTEpaTypy
(bu3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIeTh MPUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE MHCbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHus, 00001mas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl MPOEKTHOM  HWIIM  HMCCIEI0BATEIbCKOM
NEeSITeNbHOCTH, TMPU STOM TPAMOTHO UCIOJB30BaTh M3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, CONIPOBOKAATH BHICTYIUICHHE MTPE3CHTAIIUEIH;

® T[pU BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAaHHA (PU3HUECKUX TMPOIECCOB
pacnpenensts o0s3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIeTUTh 3a BBHINIOJHEHHEM IIJlaHa JEHCTBUH U KOPPEKTUPOBATH €ro, aJieKBaTHO
OIICHUBATh  COOCTBEHHBI BKJaJ B  JCATENBHOCTh  TPYMINblI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHiy obyuenus B 9 kiiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:



HUCIIOJIB30BaTh IIOHATHA: CHCTEMA OTC‘IéTa, MarepuajibHasd TOYKa, TPACKTOpUs,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHUE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIEKTPbI HCIYCKAHWUA W IIOITIOLICHMA, aJII)(ba, Oera- U Tramma-
H3JTy4CHUS, U30TOIIbI, AJACPHAA OHCPICTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE NaICHNE TeJl, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJiebaTebHOE BIDKCHUE (3aTyXalolle M BBIHYXJICHHbIE KoJICOaHMS), PE30HAaHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOoKCHNE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, IHMCIIEPCHUSI CBETA,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIIC (1)I/ISI/IV-I€CKI/IG SABJICHHA B NPUPOJC: NMPUIKMBBI U OTJIWBBI, ABHXXCHUC TIJIAHET
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHWS B  NpUpOJAE, OWOJOrHYEecKoe  JEeWCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pAAMOAKTHBHOE M3IIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOAaKTHBHBIX M3TYUYCHUH HA OPraHU3M YeJOoBeKa), IPH 3TOM NEPEBOIUTH
MPaKTHYECKYIO 33/a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MepeMeNIeHne, MyTh, YIJOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YHPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIBHAS SHEPTHS CKATOU MPYKUHBI, KHHETUYECKasI
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMs] M €AMHUIBl (PU3MUECKUX BEJIMYMH, HAXOAUTh (opMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMII CYNEPIO3UIUN CHII,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCEJl MpPHU SJEPHBIX peakuusiX, MHOpU OSTOM JiaBaTh CIJIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluii  TPAaKTHKOOPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ ONOPOM Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POpPMyJBI, CBS3BIBArOIINE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh NP TMOMOIIH (PHU3UIECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OIBITHI 10 HAOIIOMCHUIO (H3UYECKUX SIBICHUH WM (PU3MUECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/a KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHUH, MPSMOJIMHEHHOE pacIpoCTpaHeHHe
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOMparouieil JnH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHUS): CaMOCTOSATEIbHO
cobMpaTh YCTaHOBKY M3 U30BITOYHOTO HAOOpa 000pYI0BaHMS, OTIUCHIBATH X0/ OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBHIOOP crtoco0a n3MepeHus (M3MEPUTEILHOTO MPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yrja OTPa)X€HHUsS CBETa OT yrja MaJeHUus U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MyuecKuX BETUYMH B BUJIE TaOMUIl U IpadUKOB, JelIaTh BBHIBOJBI M0 pe3ylbTaTam
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHHUs CKOJBKEHHs, MeXaHW4eckas paboTa H
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWH MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
WU3MepeHusi, cleAys MPEeAsIOKEHHONW MHCTPYKIIMH, BBHIYHUCISATH 3HAYEHHE BETUYHMHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0COJIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHUK CBETa, JIyd, TOHKAs JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJOMETP, JATUUKU M10JI0KEHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCOHa), HCIOJB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCTIOJIb30BATh CXEMbI M CXEMAaTHYHBIC PUCYHKH M3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPHU PELIEHUH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHMS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTE THpUMEpbl (HAXOAUTh HWHGOPMALMI0O O TMpPUMEpPAx) MPAKTHYECKOrO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usndeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

HCII0JIb30BATh MPH BBITIOJIHEHUU y4eOHBIX 3a/laHUi HAYYHO-MOMYJISPHYIO JIUTEPATYpPy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC ITMCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIUu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
HCIOJIb30BAaTh W3YYEHHbIN NOHATUHHBIA ammapar Hu3y4aemoro paszjaena (GU3UKH U
COMPOBOXKJATh BBICTYIUIEHHWE TMpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
KoHTpo/bHbI IIpakTHYeckue
n/n NPorpamMmbl Beero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypchl
Paszpnen 1. @usuka u e€ poJib B NO3HAHMH OKPY/KAIOIIEr0 MUpa
bubmmoreka [{OK
1.1 dusuka - HayKa O TPUPOJIC 2 https://m.edsoo.ru/7f4161
94
bu6moreka [IOK
1.2 dusnuecKre BEINYNHBI 2 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
1.3 EcrecTBeHHOHAYYHBIH METO/T IIO3HAHMS 2 1 https://m.edsoo0.ru/7f4161
94
Hroro no pazgeny 6
Pasnen 2. [lepBoHayaibHble CBEIeHUS 0 CTPOEHUM BelleCTBA
bubnuoreka [JOK
2.1 Ctpoenue BemecTa 1 https://m.edsoo.ru/7f4161
94
JIBI)KEHHE U B3aUMOJICHCTBUE YaCTH bubmorexa LIOK
2.2 A B 2 1 https://m.edsoo.ru/7f4161
BEIIECTBA
94
bub6 OK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 nommoreka L{

https://m.edsoo.ru/7f4161



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

Hroro no pazgeny 5)
Paznen 3. /IBu:keHue U B3auMojieiicTBue TeJl
bubmmoreka [{OK
3.1 MexaHH4eCKO€e IBIKECHUE 3 https://m.edso0.ru/7f4161
94
bubmmoreka [{OK
3.2 Wuepius, Macca, MIOTHOCTb 4 https://m.edsoo.ru/7f4161
94
bu6moreka [IOK
3.3 Cuna. Bunsr cuin 14 https://m.edso0.ru/7f4161
94
Hroro mo pazgeny 21
Pasnen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra30B
Hapnenwne. [lepegaya naBneHus: TBEPALIMU bubmmorexa LOK
4.1 - TepeiEta A 3 https://m.edsoo.ru/7f4161
TeJaMHU, )KUJAKOCTSIMHU U Ta3aMu 94
bu6mmoreka [JOK
4.2 JlaBiieHne XKUIAKOCTH 5 https://m.edsoo0.ru/7f4161
94
bubnuoreka [JOK
4.3 ATMochepHOe TaBiIeHne 6 https://m.edsoo.ru/7f4161
94
JlericTBHE )KMIAKOCTH U ra3a Ha IIOT| CHH Bubmorexa LIOK
4.4 CHCTBHE HUAKOC > OTPYHEHIOE 7 https://m.edsoo.ru/7f4161

B HUX TCJIO

94
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https://m.edsoo.ru/7f416194
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Hroro no pazneny

21

Pa3nen 5. PaGora u MomHOCTb. JHEprus

bubmmoreka [{OK
5.1 Pabora n MomHOCTB 3 1 https://m.edsoo.ru/7f4161
94
bubmmoreka [{OK
5.2 [TpocThie MEXaHU3MBbI 5 1 https://m.edsoo0.ru/7f4161
94
bu6moreka [IOK
5.3 MexaHuuecKasi SHEPTHUs 4 1 https://m.edsoo.ru/7f4161
94
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



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

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoiasbubie | IIpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paszgea 1. TensioBble siBjIeHUst
bubmmoreka [{OK
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f418
1ce
bu6moreka [IOK
1.2 TeruoBbie mpoIecCh 21 1 5 https://m.edsoo.ru/7f418
1ce
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
DIIEKTPUYECKUE 3apsiibl. 3apsSKEHHbIE Tella Bubnuorexa LIOK
2.1 P . PAIBL. >ap 7 1 https://m.edsoo.ru/7f418
Y UX B3aMMO/JICHCTBHE
1ce
bu6mmoreka [JOK
2.2 ITOCTOSIHHBIH JEKTPUYSCKUN TOK 20 1 7 https://m.edsoo.ru/7f418
1ce
bubnuoreka [JOK
2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/7f418
1ce
bu6mmoreka [JOK
2.4 DNeKTpOMarHUTHAsT UHTYKIIHSI 4 https://m.edsoo.ru/7f418
1ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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Hroro no pazneny

37

PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

145




9 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoiasbubie | IIpakTuyeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pazgea 1. Mexanuveckue siBJIeHUs
MexaHudeckoe ABUKEHNE U CIIOCOOBI €T0 bubmmorexa LIOK
1.1 A 10 1 https://m.edsoo.ru/7f41a4
OTIMCAHUS
a6
bu6moreka [IOK
1.2 B3aumoeiictBre Ten 20 1 3 https://m.edsoo.ru/7f41a4
a6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHCHHS 10 3 https://m.edsoo.ru/7f41a4
a6
Hroro no pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJIHBI
bu6mmoreka [JOK
2.1 MexaHn4YecKue KoJIeOaHus 7 3 https://m.edsoo.ru/7f41a4
a6
bubnuoreka [JOK
2.2 MexaHuueckue BOJIHbI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4
a6
Hroro no paszneny 15

Pasznen 3. 3H€KTp0MaFHI/ITH06 MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI



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

DNIEeKTPOMarHuTHOE MOJIE U

bu6mmoreka [{OK

3.1 6 https://m.edsoo.ru/7f41a4
SIIEKTPOMArHUTHBIE BOJIHBI o6
Wroro mo pazueny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
bubmmoreka [{OK
4.1 3aKOHBI pacIpoOCTPAHEHHS CBETa 6 https://m.edsoo.ru/7f41a4
ab
bu6mmoreka [IOK
4.2 JIMH3BI U ONITUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4
ab
bu6moreka [IOK
4.3 Pasnoxxenne 6e0ro cBETa B CIICKTP 3 https://m.edsoo.ru/7f41a4
ab
Hroro mo pazgeny 15
Pa3nen 5. KBanToBble fiBJIeHUSA
bu6mmoreka [JOK
5.1 HcnyckaHue 1 MOTJIONIEHHE CBETa AaTOMOM 4 https://m.edsoo.ru/7f41a4
ab
bubnuoreka [JOK
5.2 CTtpoeHre aTOMHOTO sipa 6 https://m.edsoo.ru/7f41a4
ab
bu6mmoreka [JOK
5.3 SInepHbie peaknuu 7 https://m.edsoo.ru/7f41a4

a6
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Hroro no pazneny

17

Pa3nes 6. IloBropuTeibHO-0000 a0 1M I MOYJIb

IToBTOpeHue 1 00001IEHNE CONEPKAHNA bubmmorexa [TOK
6.1 P H AP 9 2 https://m.edsoo.ru/7f41a4
Kypca ¢u3uku 3a 7-9 knacc 26
Wroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacoB

Bcero

®u3nka — Hayka o npupoje. SABiaeHus npupoasl

dusnyeckue IBICHUA 1
duznyecKue BEIMIMHBI U KX U3MEPCHHE 1
4 Ypok-uccienoBanue "M3mMepenue TeMIiepaTypbl py MOMOIIIH KUIKOCTHOTO TEPMOMETpa U 1
JaTYMKA TEMITEpATyphl"
5 Mertonapl HaydHOTO MO3HaHUs. Onucanne GU3NIECKUX SBICHHUI C TOMOIIBI0 MOJIENIEH 1
5 VYpoxk-uccnenoanue "[IpoBepka runoTes3bl: JaaIbHOCTD MOJETA MAapUKa, MyIIEHHOTO 1
TOPU30HTAIIBHO, TeM OO0JIbIIIE, YeM OOJIbIIE BHICOTA ITycKa"
Crpoenue BeniectBa. OMBITHI, TOKa3bIBAIOLINE TUCKPETHOE CTPOEHHE BEIECTBA 1
JIBuKeHHe 4yacTUIl BeIeCTBa 1
VYpok-uccienoBanue «OnbITh 0 HAOIIOJEHHUIO TETJIOBOTO PACIIUPEHUS Ta30B» 1
10 ArperaTHble COCTOSIHHS BEIIECTBA 1
1 Oco0eHHOCTH arperatHeiX cocTosiHui Boibl. O60061meHue no pa3aeny «llepBonavanbHble 1
CBEICHUS O CTPOCHHUH BELIECTBA»
12 Mexanuueckoe IBHKeHuE. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBKEHUE 1
13 Cxkopoctb. EquHUIBI CKOPOCTH 1
14 Pacyer nmytu u BpeMeHU JABUKEHUS 1
15 WNuepuust. Macca — Mepa HHEPTHOCTH TeEI 1
16 [TnotHOCTH BemecTBa. PacueT Macchl 1 00beMa Telna Mo ero MIOTHOCTH 1
17 JIaGopatopHas pabota «Omnpenenenue mIOTHOCTH TBEPAOTO Teaa» 1
18 Pemenue 3amgau no teme "IInoTHOCTE BemecTBa" 1




19 Cuna xak xapakTepucTruKa B3auMoaencTBus Ten. Cuna ynpyrocti. 3akoH ['yka 1

20 Jlaboparopuas padoTa «/3yueHue 3aBUCUMOCTH pacTshKeHHS (IeopMaIum) MpyKHUHBI OT 1
NIPUIIOKEHHOMN CUIIBD»

21 [[IBnenue Tsrorenus. Cuina TKECTH 1

v (%) n "

22 CBsi3b MEXIy CHIION TSDKECTH U Maccoil Tena. Bec Tena. Pemenue 3anau no teme "Cuna TspkecTu 1

23 Cuna TsDKeCTH Ha IpYrux ruianetax. @u3ndeckue XapakTepUCTUKY TUTAHET 1

24 N3mepenue cuit. Jlunamomerp 1

25 Bec Tena. HeBecomocTthb 1

26 CrnoxeHnue IByX CHJI, HalPpaBJIEHHBIX 110 OJTHOM NpsAMol. PaBHonelCTByrOIAs CHIT 1

27 Pemenue 3anau no reme "PaBHOecTBYIOMAs CHIT" 1

28 Cuna tpenus u € Bubl. TpeHne B PUPOJIE U TEXHHUKE 1

29 JlaboparopHas padoTa «/3yueHne 3aBUCUMOCTH CHJIBI TPSHUS CKOJIBKECHUS OT CHJIBI JaBJICHUS U 1
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEI

30 Pemenue 3aga4d Ha onpeieneHUe paBHOICHCTBYIONICH CHJITBI 1

31 Pemenne 3agau mo remam: «Bec tenay, «I'padudeckoe nzodpakenue cuim, «CHITbI», 1
«PaBHOACHCTBYIOIIAS CUID»

39 KonTponsnas paborta o tTemam: «Mexanudeckoe qBUkKEeHHE», «Macca, IIoTHOCTBY, «Bec Tenay, 1
«['pacduueckoe nzobpakenue cum», «Cuibh»

33 JaBnenue. CiocoObl yMEHBIIICHUS U YBEIIMUEHUS JTABJICHUS 1

34 JlaBneHue ra3a. 3aBUCUMOCTD JaBJICHUA T'a3a OT 00bEMa, TEeMIEPATyPhI 1

35 [lepenaua naBneHus TBEPABIMU TEIAMU, )KUIKOCTSIMH U razamu. 3akoH [lackans 1

36 JlaBieHue B ®UAKOCTHU U rase, BbI3BAHHOE JICHCTBHEM CUJIBI TSHKECTU 1

elIeHHe 3a/1a4 1Mo TeMe «/laBieHue B )KUIKOCTH U Taze. 3akoH [lackans

37 P 3 IT 1

38 Coobmarormumecs: cocyabl 1

39 I'mapaBnuueckuii npecc 1




40 ManomMmertpsl. [IopiIHEBOM )KUIKOCTHBIN HACOC 1
41 Atmocdepa 3eMin U IPUYHHBL €€ CYIIECTBOBAHUS 1
42 Bec Bo3nmyxa. ATmocdepHoe naBiieHne 1
43 N3mepenue armocheproro naienus. Oneir Toppuderim 1
44 3aBHCHMOCTH aTMOC(EPHOTO AABJICHHS OT BHICOTHI HAJl YDOBHEM MOPS 1
45 Bbapomerp-anepouns. ATmMocdepHoe JaBiIeHUE Ha pa3IMYHBIX BBICOTaX 1
46 Pemenue 3agau mo reme " AtmocdepHoe napienue" 1
47 JleiicTBHE )KUAKOCTH U ra3a Ha MOTPY)KEHHOE B HUX TeJI0. ApXUMeI0Ba CHiia 1
48 JlabopaTtopHas pabota «OnpeneneHne BpITATKABAIOIICH CHIIBI, IEUCTBYIONICH HA TETIO, 1
MOTPY>KEHHOE B )KHIKOCTH)
49 JlabopaTtopHnast pabota mo Teme «lccnenoBanre 3aBUCHMOCTH Beca Teja B BoJie OT 00bEMa 1
MOTPY>KEHHOU B )KUKOCTh YaCTH TEJIa»
50 [1naBanue ten 1
51 JlaGopaTtopHnas pabota "KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKH H 1
omnpeaeneHue e€ rpy3onoabEMHOCTH "
59 Pemenue 3agau no temam: «IlnaBanue cynos. BozayxomnnaBanue», «/laBinenue TBepAbIX Te, 1
KUAKOCTEH U ra30B»
53 KonTponbHas pabora no teme «JlaBiieHnue TBEPABbIX Te, )KUIKOCTEH U ra3oB» 1
54 Mexanuveckast pabora 1
55 MoutHocTts. EquHAIEI MOIIIHOCTH 1
56 VYpoxk-uccnenoBanue "Pacuétr MOIIHOCTH, pa3BUBAEMOM MPHU MOIBEME 110 JIeCTHUIIE" 1
57 [Ipocteie Mexanu3mbl. Peruar. PaBHOBecue cuit Ha phluare 1
58 Prryaru B TexHuke, ObITY U nipupoie. JlJaboparopnas pabota «VccnenoBanue ycnoBui 1
paBHOBECHS pblUara
59 Pemenue 3a1au o Teme «YClOBUS PaBHOBECHUS phlyara 1
60 Koadduuuent noneznoro neiicrBust mexanusma. Jlaboparopuas padota «3mepenue KI1J] 1




HAKJIOHHOM IIJIOCKOCTH

61 Pemenue 3agau o reme "Pabota, momuOoCTh, KITJ[" 1
62 Mexannueckas sHeprusi. KuHeTnueckas u moTeHIraaIbHast SHEPT U 1
63 3aKOH COXpaHEHUsI MEXaHMUECKOW SHEPTUU 1
64 YPOK-3KCIIEPUMEHT 110 TeMe "DKCIEPUMEHTAIBLHOE ONPEACIIEHNE U3MEHEHUSI KUHETUYECKOU U 1
MOTEHIIMAIFHON YHEPTUH MPH CKaTBIBAHWH TEJa M0 HAKIIOHHON TIOCKOCTH"

65 KontponpHas padota o teme «PaboTa 1 MOIITHOCTb. DHEPTHUs» 1
66 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o Teme "MexaHn4eckoe JBmKeHne" 1
67 Peseprubiit ypok. PaboTta ¢ Tekcramu no Teme "JlaBienne TBEPABIX TN, )KUIKOCTEH U Ta30B" 1
68 PesepBHEIi ypok. Pabota ¢ TekcTamu o Teme "PaboTta. MomtHocts. DHeprus” 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KJIACC

KoaundecTBO 9acoB

Ne i/ Tema ypoka
Bcero

OCHOBHBIC TIOJIOKEHUS MOJICKYJISIPHO-KMHETHYECKON TEOPUH U X OTIBITHBIC TIOITBEPIKICHUS 1
Macca u pa3mep aTOMOB U MOJIEKYIT 1
Mogenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA 1

4 OObsicHEeHUE CBOMCTB TBEPJIOTO, JKUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA HA OCHOBE 1
MOJIO)KEHU W MOJIEKYJISIPHO-KUHETUYECKON TEOPUU

5 Kpucrannmaeckue u amopdasie Tena 1

6 CMaunBaHue M KamWLIAPHOCTh. [IOBEpXHOCTHOE HATSHKEHUE 1

7 TennoBoe pacMpeHne U CKaTHue 1

8 Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JIBUYKEHUS YaCTHUIL 1

9 Bayrpennsis sueprus. CriocoObl H3MEHEHHsI BHYTPEHHEH SHEPTUH 1

10 Buasr Tenonepenaun 1

1 Ypok-koHpepennus "[IpakTruueckoe UCHOIb30BAHUE TEIJIOBBIX CBOMCTB BEIIECTB U MaTEpUaJIOB 1
B LIETISIX SHEeprocOepexeHus"

12 KomnuuectBo TemioTel. Y AeapHas TEMIIOEMKOCTh 1

13 VYpaBHeHHe TeI10BOTO Oastanca. TenaooOMeH U TEIIOBOE PaBHOBECHE 1

14 JlaboparopHas pabota "HccrnenoBanue sBIEHUS TEMJI000MEHA IPU CMEITUBAHUY XOJIOJAHOHN U 1
ropsiuei BoJbl"

15 Pacuer konuyecTBa TEIIOTHI, HEOOXOAMMOTO IS HATPEBAHUS TEJa U BBIACISIEMOr0 UM IIpU 1
OXJTaKICHUHT

16 JIaGopatopHas pabota "OmnpezeneHue yaeabHON TeI0EMKOCTH BelecTa" 1

17 DHeprus TOIIMBA. Y IeibHAasl TeMJI0Ta CTOPAHUS

18 [1naBneHue 1 OTBEpACBaHIE KPUCTAUTNYSCKUX TeJl. Y AeTbHas TeTIOTAa TIaBICHUS 1




19 JIaboparopHnas padota "OnpenereHne yaelbHON TEIUIOTH TUTaBICHUS Jibaa" 1

20 [TapooOpazoBanue u KoHAeHCanus. Vicnapenue 1

21 Kunenue. Y aenpHas Temnora napooOpa3zoBaHus U KOHJACHCALIMU. 3aBUCUMOCTb TEMIIEPATYpPbI 1
KHTICHUS OT aTMOC(EPHOTO TaBICHUS

22 Brnaxnocts Bo3ayxa. Jlaboparopras padota "OnpezeneHue OTHOCUTEILHOM BIAYKHOCTH BO3ayxa" 1

23 Pemenue 3a1a4y Ha onpe/ielieHe BIAXKHOCTH BO3/TyXa 1

24 [Ipunnuns! paboTel TemaoBbix aABurareneil. [laposas TypOuHa. J{BUraresnb BHyTPEHHETO CTOPAHUS 1

25 KIII rerumoBoro asurarens. TeroBele IBUTaTeIu U 3alIUTa OKpYKarouled cpeapl 1

26 3aKoH COXpaHEeHUs U MPEeBpalleHUs] JHEPTUH B TEIUIOBBIX IpoIeccax 1

27 [ToarotoBka Kk KOHTpOJBHOU padoTe o Teme "TemnoBbie sBIeHMS. VI3MeHeHNe arperaTHbiX 1
COCTOSIHMI BemecTBa'

28 KounTponbHas paborta o teme "TerioBsle siBieHus. l3mMeHnenune arperaTHbIX COCTOSIHUM 1
BelecTBa'

29 Dnektpuzarys Tel. [[Ba posia aIeKTpruIecKuX 3apsaoB

30 Ypok-uccnenoBanue "DIeKTpU3aIUs TEN HHAYKIIUEH U MPU COTPUKOCHOBEHUH" 1

31 B3aumoperictBue 3apsokeHHbIX Tell. 3akoH Kynona

39 DnexTpuueckoe noje. HampspkeHHOCTH a1ekTpuyeckoro nods. [Ipunmun cyneprno3uuuu 1
ANEKTPUYECKHUX MOJIeH

33 Hocwutenu snexrpuueckux 3aps10oB. DaeMeHTapHbli 3apsa. CTpoeHue aToMa 1

34 [TpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia 1

35 Pemenue 3a1ay Ha MpUMEHEHHE CBOMCTB JEKTPUUYECKUX 3apsI0B 1

36 DNEeKTPUUYECKUN TOK, YCIOBHUS €ro CyIIecTBOBaHMs. VICTOUHUKH AIIEKTPUIECKOTO TOKA 1

37 JIecTBHS 2IEKTPUUECKOTO TOKA 1

38 VYpok-uccnenosanue "JlelicTBHrE NEKTPUYECKOTO MOJISI HA IPOBOAHUKH U JUJIEKTPUKH" 1

39 DIEeKTPUYECKUN TOK B METAJLJIAX, )KUJKOCTAX U ra3ax 1




40 DneKTpruyecKas 1enb U €€ COCTaBHbIE YaCTH 1

41 Cuna toka. JlaboparopHas pabora "VM3mepeHne u peryimmpoBaHUe CHITbI TOKA" 1

42 OnexTpuueckoe HanpskeHue. Boabtmerp. JIJaboparopnas padora "M3mepeHue u perynupoBaHue 1
HanpspkeHus"

43 ConpoTuBieHue MPOBOJHUKA. Y IEIbHOE COITPOTUBIIEHUE BELECTBA 1

44 JlabopaTtopHast paboTta "3aBUCUMOCTH JIEKTPUUECKOTO COMMPOTHUBIICHUS IIPOBOTHUKA OT €TI0 1
JUTMHBI, TJIOIIAIU TIOTIEPEYHOTO CEUYeHUs U MaTepuaia'

45 3aBUCUMOCTD CHJIBI TOKA OT HampspkeHusl. 3akoH OMa 1S yJacTka Lenu 1

46 JlaboparopHas padoTta "HccrnenoBanue 3aBUCUIMOCTH CHJIbI TOKa, HIYILETO Yepe3 pe3nucTop, OT 1
CONIPOTHUBIICHHUS PE3UCTOPA U HAIPSKEHUSI HAa pe3ucTope”

47 [TocnenoBarenbHOE U ApAIIETHFHOE COSTUHEHHUS TPOBOTHUKOB 1

48 JlabopaTtopHnas pabota "IIpoBepka mpaBuia CI0KEHHs HATPSDKEHHUH MPU TTOCIIETI0OBATETFHOM 1
COEJIMHEHUH ABYX PE3UCTOPOB"

49 JlaGopaTtopHnas pabdota "IIpoBepka mpaBuiIa I CUIBI TOKA MIPH MapauIeIbHOM COSTMHEHUH 1
pe3uctopon"

50 Pemenne 3agau Ha mpumMeHeHre 3akoHa Oma i pa3IudHOr0 COCTMHEHUS POBOTHUKOB 1

51 PaboTa 1 MOIIHOCTH AJIEKTpUUECKOro ToKa. 3akoH J[xoyms-JIenma 1

52 JlaGopaTtopHas pabota "Onpenenenrue padOThl 1 MOITHOCTH 3JIEKTPUUYECKOTO TOKA" 1

53 DIIEKTPUYECKUE LIETIH B MMOTPEOUTEIN AIEKTPUIECKO# d3Hepruu B ObITy. KopoTkoe 3ambikaHuE 1

54 [ToaroToBka K KOHTPOJBHOM paboTe Mo Teme "DIeKTpUUYecKue 3apsiibl. 3apsLKEHHBIE Tela U UX 1
B3auMoAecTBUs. [T0CTOSTHHBIN AEKTpUUECKU TOK"

55 KonTtponbHas pabota no Teme "DneKTpuuecKue 3apsiabl. 3apsbKeHHBIE Tela U UX 1
B3auMoieicTBUsA. [I0CTOSIHHBIN 2IEKTpUUECKUI TOK"

56 IlocTossHHBIC MarHUTHI, UX B3aMMOICHCTBHE 1

57 VYpok-uccnenosanue "M3ydenne mosei NoCTOSSHHBIX MarHUTOB"

58 MarnutHoe noje. MarautHoe mnosie 3eMJId ¥ €0 3HaYeHHe JUTs )KU3HH Ha 3emiie 1




59 OmnbIT OpcTeaa. MarHuTHOE MOJIE EKTPUUECKOro Toka MarHuTHOE NoJie KaTyIIKU ¢ TOKOM 1
60 [IpumeHneHue sreKTpoMaruuToB B TexHuke. Jlaboparopuas padota "M3ydenue neiictBus 1
MAarHUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM"
DNeKTpOoIBUTATENb TOCTOSTHHOTO TOKA. VICTIOIb30BaHNEe 3JIEKTPOIBUTATENCH B TEXHHUECKHIX
61 yCTpoMcTBax U Ha TpaHcnopte. JJaboparopnas padota "KoHcTpynpoBanue u usydeHue padoThl 1
3eKTpoABUTaTesNs"
62 OnsiTel dapases. 3akoH 3nekTpoMariuTHOW nHaykuuu. [Ipasuiio Jlenna 1
63 OnekrporeHeparop. CrocoObl MOTYUYEHUS INEKTPUIECKON IHEPTUN. DIEKTPOCTAHITUN Ha 1
BO300HOBIIIEMBIX HCTOYHHKAX SHEPTHH
64 [ToaroToBka K KOHTPOJBHOU paboTe 1Mo Teme "INeKTpUYecKre U MarHUTHbIE sIBJeHUS" 1
65 KonTtponbHas pabota o teme "DnekTpruueckie U MarHUTHbIE sBIeHUS" 1
66 PesepBHbIit ypok. PaboTa ¢ Tekctamu o teme "TerioBbie sBueHus" 1
67 PesepBubiit ypok. PaboTta ¢ Tekcramu o teme "I1oCcTOSHHBIN JIeKTpUIECKHi TOK" 1
68 PesepBubIit ypok. PaboTta ¢ Tekcramu o Teme "MarHuTtHble sSiBIeHUS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KoaudecTBO 9acoB

Ne i/ Tema ypoka
Bcero
1 Mexanundeckoe aBuxkeHue. MarepranbHas TOUKa 1
2 Cuctema orcyera. OTHOCHUTENLHOCTE MEXAHUYECKOTO JBMKEHHUS 1
3 PaBHOMEpPHOE IPAMOJIIMHEWHOE IBHKEHUE 1
4 HepaBHoMepHOe npsiMonnHeitHoe aBrkenne. CpeqHsisi 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpsimonuHENHOE PaBHOYCKOPEHHOE IBMKEHHE. Y CKOPEHHE 1
6 CkopocThb MpSAMOJIUHENHOTO paBHOYCKOpeHHOTO ABMkeHus. ['paduk ckopoctu 1
7 JlabGopaTtopHnast padota "OrnpeaeneHne YCKOPEHHS TeJia Py PaBHOYCKOPEHHOM JIBUKEHHUH T10 1
HAaKJIOHHOM II0CKOCTH"
8 CBo0Ooaunoe magenune teir. OneiTe! [ anunes 1
9 PaBHOMEpHOE nBMKEHUE TI0 OKpYKHOCTH. [leproa n yactora oOpamienus. JInHeitHas u yriioBas 1
CKOPOCTH
10 LleHTpoCTpeMHUTEIBHOE YCKOPEHUE 1
11 [TepBrriii 3akoH HeroToHa. BekTop cuibl 1
12 Bropoii 3akon Herotona. PaBHonelicTByromas cuia 1
13 Tpertwnii 3akon Herotona. Cynepno3uiusi CH 1
14 Pemenne 3agau Ha mpuMeHeHue 3akoHOB HproToHa 1
15 Cuna ynpyrocru. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuma ynpyroctu» 1
17 JIabopatopHas pabota «OnpeneneHue )XeCTKOCTU MPYKHUHBD) 1
18 Cuna tpenus 1
19 Pemrenue 3agau o reme «Cuiia TpeHUs» 1




20 Jlaboparopnas padota "Onpenenenre KodhPUIUeHTa TPEHUS CKOJIbKEHHS" 1
21 Pemenue 3anau no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna tpenus” 1
22 Cuna TsDKEeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO NaieHus 1
23 VYpox-koupepenuus "JIBukeHne TeI BOKPYT TpaBUTaMOHHOTO IIeHTpa (CoJIHEeYHast CHCTEMA). 1
lamaxtukn"
24 Pemenue 3agau mo teme "Cuita TSDKECTU UM 3aKOH BCEMUPHOTO TSITOTEHUS" 1
25 [epBast kocMmuyecKast CKOPOCTh. HeBeCOMOCTh 1 meperpy3Ku
26 PaBHOBecue maTepuanbHOf TOUKU. AOGCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOTO Tema ¢ 1
3aKpEIUIEHHON OChIO BPAILICHUS
27 MowmeHT cunsl. LleHTp TsKecTH 1
28 Pemenne 3amaq mo reme "MomeHT cuitbl. LleHTp TskecTn" 1
29 [ToaroroBka Kk KOHTPOJIBHOM padoTe Mo TeMe "Mexannueckoe nBkeHne. Bzanmopeiictue Ten" 1
30 KonTtponsHas padota o teme "Mexannueckoe nBmkeHne. Bzanmonaeiictsue ten" 1
31 Nmnynec Tena. UMnynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbca. YIPYroe U HeyInpyroe 1
B3aMOJEICTBHE
32 Pemenne 3aga4d mo teme "3akoH cCOXpaHEHUS UMITYJIbCcA" 1
33 Ypoxk-koHpepeHnius "PeakTuBHOE IBHKEHUE B IPUPOJC M TEXHUKE" 1
34 Mexanuveckasi paboTa U MOIITHOCTh 1
35 PaGota cuiibl TSKECTH, CHITBI YIIPYTOCTH M CUJIBI TPEHUS 1
36 JlaboparopHas paboTa «Onpenenenue paboThl CHIIbI TPEHUS P PABHOMEPHOM JIBH)KEHUU Tela 1
10 TOPU30HTAIBHON OBEPXHOCTH
37 Cs3b sHeprun u padoTsl. [loTeHnanbHas sHeprus 1
38 Kunernueckas sneprus. Teopema o KHHETHUECKOM SHEPTUn 1
39 3aKOH COXpPaHEHUs DHEPTUU B MEXAHUKE 1
40 JlaGopatopHas pabota «/3yueHne 3akoHa COXpaHEHUs SHEPTHUID) 1




41 KonebarenpHoe TBUKEHUE U €TI0 XapaKTePUCTHKH 1

42 3aryxatomue kKosuebanus. Beinyxnenusie konedbanus. Pesonanc 1

43 MareMaTnueckuii 1 NpyKMHHBIM MAsITHUKH 1

44 Ypok-uccienoBanue «3aBUCUMOCTb IEpUOA KOJIEOAHUMN OT HKECTKOCTU MIPYKUHBI U MacChl 1
rpy3a»

45 [IpeBpaiieHue 3Heprun Npyu MEXaHUYECKUX KOJIeOaHUAX 1

46 JlabopaTtopHnas pabota «OrnpeaeneHrne 4acTOThl U IEPHO/1a KOJIeOaHU I MPY>KMHHOTO MasiTHUKA

47 JlabopaTtopHnast pabota «IIpoBepka HE3aBUCUMOCTH Mepuojia KojaebaHuii rpy3a, Mo IBEIIeHHOTO K 1
HUTH, OT Macchl rpy3a»

48 Mexanndeckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH. [Ipo101bHBIE M TONIEPEYHBIE BOJIHBI 1

49 VYpoxk-koupepenius "Mexanndeckue BOJHBI B TBEpAoM Tene. CelicMuiyecKkre BOJTHBI" 1

50 3ByK. PacnipocTpaneHnue u oTpa)keHue 3ByKa 1

51 Ypok-uccnenopanue "HabmroaeHre 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI" 1

52 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHYECKUI PE30HAHC 1

53 VYpoxk-koHbepenius "YnpTpa3Byk U HH(PaA3BYK B MPUPOJEC U TEXHUKE" 1

54 [ToaroroBka K KOHTPOJIBHOM paboTe Mo TeMe "3aKoHbI cCOXpaHeHHs. MexaHndecKrue KojieOaHus 1 1
BOJIHBI"

55 KonTtponpHas padoTa o Teme "3akoHbl coXxpaHeHUs. MexaHn4ecKue KojaeOaHusl U BOJHBI" 1

56 DNEeKTPOMarHUTHOE MOoJie. DIEKTPOMArHUTHbIE BOJTHBI

57 CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH 1

58 Ypok-konpepennus "Llkana >neKTpOMarHUTHBIX BOJH. Vcroib30BaHue 3IEKTPOMArHUTHBIX 1
BOJIH JJIS1 COTOBO¥ cBA3N"

59 VYpoxk-uccnenoanue "M3yueHne cBONCTB IEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOMIIBHOTO 1
tenepona"

60 Pemenue 3a1a4y Ha onpeesieHne YacTOThI M ITTMHBI AJIEKTPOMArHUTHOM BOJIHBI 1

61 DnexTpoMarHuTHas mpupoaa ceera. CKopocTh cBeTa. BoHOBEIE CBOICTBA CBETa 1




62 Ncrounuku cBera. [Ipsmonunelinoe pacnpoctpaneHue ceera. 3arMenus ConHua u JIyHbl 1

63 3aKoH OTpaXeHHs CBeTa. 3epKana. Pemenue 3aqay Ha MpUMEHEHHE 3aKOHA OTPAKCHHUS CBETA 1

64 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA 1

65 [TomHOE BHYTpEeHHEE OTpakeHUe cBeTa. Mcnoap30BaHNe TIOJIHOTO BHYTPEHHETO OTPAYKEHHS B 1
OTITUYECKUX CBETOBOIAX

66 JlabopaTtopHnas pabota "HccnenoBanue 3aBUCUMOCTH yTrila IPEIOMIIEHHUSI CBETOBOTO JIyda OT yIiia 1
TaJIeHusl Ha TpaHuIle "BO3MyX-CTeKIO""

67 VYpoxk-koupepennus "Vcnonp30BaHrEe MOJTHOTO BHYTPEHHETO OTPAKEHHSI: CBETOBOIHI, 1
OTNITUKOBOJIOKOHHAS CBSI3B"

68 Jlun3el. OnTHYecKast CHjia JIMH3BI 1

69 [Moctpoenue n300paskeHMi B THH3AaX 1

70 JlabopaTtopHnas pabdota "Onpeaenenne POKyCHOTO PaCCTOSHUS U ONITHYECKOW CHITBI COOMPArOIICH 1
JUH3BI"

71 VYpoxk-koupepenius "OnTuueckue TUH30BbIC TPUOOPHI" 1

72 ['ma3 xak ontuueckas cucrema. 3peHue

73 Ypoxk-koudepennus "Jledekto 3penus. Kak coxpanuts 3penue" 1

74 Paznoxxenue 6enoro ceeta B criektp. OnbiTel HetoToHa. CliojkeHre CIEKTPaTbHBIX I[BETOB. 1
JHucnepcus cBera

75 JlaboparopHas paboTa "ONBITHI IO Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP M BOCIIPHUATHIO LIBETA 1
MpeIMETOB MPU UX HAOIIOCHUH Yepe3 IIBETOBbIE PUIbTphHI"

76 Ypok-npaktukym "BoHOBBIE CBOWCTBA CBETa: AMCIIepcHst, UHTepdepeHIus U nudpaxus" 1

77 OmnsiTel Peszepdopaa u mranerapHast MoAeIb aToMa 1

78 IToctynatel bopa. Monens atoma bopa 1

79 Hcnyckanue u nornomieHue ceera aroMoM. KBaHThl. JInHeuaThie CIIEKTPhI 1

80 VYpoxk-npaktuky™m "HabmroeHne CieKTpoB UCITycKaHus" 1

81 PagnoakTHBHOCTE U €€ BUIBI 1




82 Crpoenue aToMHOTO siipa. HykinoHHas Moiens 1

83 PagnoaktuBHbIe npeBparieHus. M30Tormsl 1

84 Pemenue 3anau no teme: "PagnoaxkruBHble peBpalieHus” 1

85 [Tepuon momypacmana 1

86 VYpoxk-koupepenuus "PagroakTHBHBIC U3ITydeHHS B IPUPOJIE, MEAULIMHE, TEXHUKE" 1

87 SnepHble peakiyy. 3aKOHbI COXpaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET 1

88 DHeprus cBSI3M aTOMHBIX sjiep. CBs3b Macchl M SHEPTUU 1

89 Pemenwue 3am1a4 o Teme "Snepubie peaknun"” 1

90 Peakumu cuaTe3a M AeneHus syep. Mcrounnku sHeprun CoJtHIIA U 3BE3]T 1

01 VYpok-koHpepenuus "AneprHas sHepreTrka. J(elcTBUsS paIuoaKTUBHBIX U3TyY€HUN Ha )KUBbIE 1
OpraHu3mbIl"

92 [ToaroToBka K KOHTPOJIBLHOW paboTe 1Mo TeMe "DIEKTPOMArHUTHOE MoJie. DIEKTPOMArHUTHbIE 1
BOJIHBI. KBaHTOBBIE siBNIEHUA"

93 KonTtponbHas padoTa o Teme "IJIEeKTpOMarHuTHOE T0JIe. DIIEKTPOMArHUTHBIE BOJTHBI. 1
KBanToBbIE siBEHUA"

94 [ToBTOpenue, o6o6menue. Jlaboparopusie paboThI MO Kypcy ""B3aumopeicteue Ten" 1

95 [ToBTOpeHue, 06o0mEeHne. Permenne pacueTHBIX U KaUeCTBEHHBIX 3a/1a4 110 Teme "TeroBbie 1
npouecch”

96 [ToBTOpeHme, 0600mIEeHne. Permenne pacueTHBIX U KaueCTBEHHBIX 3a1a4 1mo TeMe "KII/] TernaoBsix 1
nBuratenein”

97 [ToBTOpenue, oboOIeHne. Penienne pacueTHbIX U KaueCTBeHHbIX 3a1a4 1o Teme "KII/] 1
3IEKTPOYCTaHOBOK"

98 IToBTOpenue, o6o6ieHue. Jlabopatopusie paboThl 1o Kypcy "CBeToBbIE sIBIICHHS" 1

99 IToBTOpenue, o0oOmeHue. Pabora ¢ TekcTamMu no TeMe "3aKOHbI COXpaHEHHsI B MEXaHUKe" 1

100 IToBTOpenue, o6obmenue. Pabora ¢ rekctamu no Teme "KoneGanust u BosHbI" 1

oBTOpeHue, 00001meHue. PaboTa ¢ Tekctamu o teme "CBETOBBIE SIBIICHUS
101 II 6006 Pa6 "C " 1




102

[ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu no Teme "KBantoBas u sjpepHas pusuka”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®duswnka, 7 xinacce/ [lepeimkun .M., UBanos A.U., AkiimonepHoe o0miectBo «M31aTenbcTBO
«IIpocsemenne»

» ®dusuka, 8 kimace/ [lepeimkua A.B., O01IecTBO C OTpaHUYCHHON OTBETCTBEHHOCTHIO
«J[IPOD Ay; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenner»

» dusuka, 9 xknacc/ [epsimkua A.B., I'ytauk E.M., O011ecTBo ¢ orpaHM4eHHON

O0TBETCTBEHHOCTHIO «[[PODA»; Axkunoneproe obmiectBo «M3aarensctBo «IIpocBemnieHne»

METOIUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






