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ITOSACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 10 (U3MKe Ha YpPOBHe OCHOBHOTO o00Iiero o0pa3oBaHUs
coCTaB/ieHa Ha OCHOBe TIOJIO)KeHWM W TpebOoBaHMI K pe3y/bTaTaM OCBOEHMs Ha
6a30BOM ypOBHe OCHOBHOI 00pa3oBaTe/bHOW MpOTrpamMMbl, TpeACTaBAeHHbIX B
@®I'OC 00O, a Takxe c yuétom dezepanbHOl paboueli TporpaMMbl BOCITUTaHUS U
KoHnueriuu rnpenogaBanus yuebHoro ripegmeTa «®Du3nka».

Cojgep>xaHve TmporpaMMbl Mo (U3MKe HarpaBieHO Ha GopMHpOBaHHe
eCTeCTBeHHOHAaYYHOW T'PaMOTHOCTH OOy4YaroIMXCsi U OpraHu3al[ui0 M3yueHust
(GY3UKM Ha [eqTe/IbHOCTHOU OCHOBe. B mporpamme no (u3vke yudTBHIBaIOTCA
BO3MOKHOCTH ydeOHOro TipeaMera B peanu3auuu TpeboBanuiit ®I'OC OO0 k
TIJIAHUPYEMbIM JIMUHOCTHBIM M MeTarnpeAMeTHbIM pe3yJsibTaTaM 00ydeHus, a TakKe
MeXXTpeZIMeTHbIe CBSI3M eCTeCTBeHHOHAYUYHbIX YyueOHbIX TMpeMeTOB Ha YpOBHE
OCHOBHOTO 0011]eT0 00pa3oBaHUsl.

[Tporpamma 1o ¢u3MKe ycTaHaBAMBAeT paclipejiesieHre yueOHOTO MaTepuasa
1o rojilaMm oOyueHusi (TI0 Kjlaccam), TIpejjjlaraeT MPUMepHYIO T0C/ie[j0BaTe/TbHOCTh
V3y4yeHUs TeM, OCHOBAHHYIO Ha JIOTWMKe pa3BUTHUSI MPEJMETHOr0 COJep’KaHus U
yuéTe BO3PACTHBIX 0COOEHHOCTe 00yUaroIIuXCsl.

[Mporpamma 1o ¢u3uke pa3paboTaHa C ILe/IblI0 OKa3aHUs MeTOAWYeCcKOu
TIOMOIIM YUUTETFO B CO3/laHMK paboueli IporpaMMbI 110 yuebGHOMY TIpeIMeTy.

dusmKa sIB/sIeTCs CUCTeMO00OPa3yOIIKM [I/Is1 eCTeCTBeHHOHAYUHBIX yueOHBIX
MpeIMEeTOB, TOCKO/BbKY (PU3MUeCKHe 3aKOHbI JiekaT B OCHOBe IIPOLIeCCOB U
ABJIEHUM, W3yuaeMbIXx XuMueld, Ouosiorveid, acTpoHoOMuel | (QuU3NUeCcKon
reorpadueii, BHOCUT BK/IaJ, B eCTECTBEHHOHayuHyI KapTUHYy  MWUPa,
npefjocTaB/isieT Haubosiee sicHble o0Opa3ibl TIPUMEHeHHsT HayuyHOro MeToja
TO3HaHUSs, TO eCTh CII0Co0a IMoJTyueHus JOCTOBePHBIX 3HAHWI O MUpe.

OpHa W3 I/aBHBIX 3afau (pu3nueckoro obpa3oBaHUs B CTPYKType OOL[ero
o0Opa3oBaHUsI COCTOMT B (POPMHPOBAHWUM €CTECTBEHHOHAyUHOM T'DaMOTHOCTH U
MHTepeca K HayKe y 00yuaroluxcs.

W3yuenne ¢u3uku Ha 0a30BOM ypOBHe TMpeJriojiaraeT OBJafieHUe
C1e[yIOLUMY  KOMIIETEHTHOCTSMHM, XapaKTepU3YyHIUMH eCTeCTBeHHOHay4YHYHO
IPaMOTHOCTb:

e HAy4HO OOBSICHSITH SIBJIEHUSI;

e OIIeHMBAaTh Y IOHUMATh 0COOEHHOCTU HAyUHOT'O UCC/Ie/I0BaHMSI;

e UHTEpPNpeTMpoBaTb  JlaHHble M WCIIO/Jb30BaTb  Hay4HbIe
Jl0Ka3aTe/ibCTBa [I/1s1 TI0Jy4eHUs BbIBO/IOB.

Lenu wusyueHusi (U3MKU Ha YypPOBHE OCHOBHOTO 00illero o06pa3oBaHUs
oripefiesieHbl B KoHLeNuu mpernofjaBaHust ydyeOHoro mnpeaMerta «®Pusvka» B
oOpa3oBaTe/bHBIX ~OpraHusanusx Poccuiickodt ®epepauyy, peanM3yIOLIUX
OCHOBHBIe  0011le0Opa3oBaTe/ibHble TIPOTPaMMbI, VTBEP)KIAEHHOW pellleHHueM



Konnernn MunuctepcTBa rpocseljenusi Poccuiickori ®@esepariuy (IpoTOKOa OT 3
nekabpst 2019 r. Ne [TK4BH).
ey usyueHus Pu3uKu:

npuoOpeTeHre HWHTepeca W CTpeMJieHWs OOydaroluxcs K HaydHOMY
W3YUeHUI0 TMPUPO/bl, Pa3BUTHe WX UHTE/IEKTyalbHbIX W TBOPYECKUX
CII0COOHOCTeI;

pa3BuUTHe MpeCTaBAeHU 0 HAyYHOM MeTOo/ie M0o3HaHus U (JOpMHUpOBaHue
WCCJIe[J0BaTe/IbCKOTO OTHOIIEHUS K OKPY KatOIUM SIBJIEHUSIM;
dbopMUpOBaHWe HAyYHOTO MHPOBO33pEHHUsI KakK pe3ysbTaTa U3ydeHUs
OCHOB CTPOeHUsI MaTepuu U (pyHJaMeHTabHbIX 3aKOHOB (PU3HKY;
dbopmMuUpoBaHUe Mpe/CTaBAeHUN O POJIU (PU3MKU /ST Pa3BUTHSL [IPYTHUX
eCTeCTBEHHbIX HayK, TEXHUKU U TEXHOJIOTHN;

pa3sBUTHE  TIPeACTaBJAEHHMM O  BO3MOXKHBIX  cdepax  Oyayiei
ripocheCCHOHA/ILHOMN JlesiTe/TbHOCTH, CBSI3aHHOW C (DU3MKOM, MOJATOTOBKA K
JanbHeuIeMy o0yueHHIO B 3TOM HallpaB/IeHUH.

HocTwkeHWe 3THX Ijesield MporpaMMbl 10 (GH3MKe Ha YPOBHE OCHOBHOTO
o01riero obpa3oBaHusi obecrieurBaeTCs pelieHreM CIeyomuX 3ajay:

npuobpeTeHHe 3HAHWW O [AWCKPETHOM CTPOEHHWH BelecTBa, O
MEeXaHUUYECKUX, TEIUIOBBIX, 3JIEKTPHUECKMX, MAarHUTHBIX W KBAHTOBBIX
SBJIEHUSX;

nproOpeTeHre YMEHWM OMUCHIBATh U OOBSACHATH (PU3MUeCKHe SIBJIEHUS C
WCTI0/Tb30BaHNEM TIOTyUYeHHbIX 3HAHUM;

OCBOEHME MeTO/IOB pellleHUsT TIPOCTEMINIMX PacyéTHBIX 3aflau  C
WCTIO/Tb30BaHeM  (PU3WUYeCKMX MoJiefield, TBOPUYECKMX W IIPAKTHKO-
OpHEHTUPOBAHHBIX 3a7iay;

pa3BUTHe yMeHHi HaOMoAaTh TIPUPO/HBIE SIBJIEHUS] U BLITIOHSITH OIBITHI,
nabopaTopHble paboOThl U 3KCMEpUMeHTa/lbHble HCCAeZIOBaHUSI  C
WCTI0/Tb30BaHNEM U3MEePUTEe/TbHBIX TIPUOOPOB;

OCBOeHMe TPHUEMOB paboThl ¢ MHMOPMaIHel (HU3MUeCKOr0 COAep)KaHus,
BK/IFOUasi ”H(OpPMaI[MI0 O COBPEMEHHBIX AOCTIKeHUsX (U3MKU, aHa/In3 U
KPHUTHUECKOe OlleHHBaHHe WHGhOpMaI[1H;

3HaKOMCTBO €O cepamMu mpodeCcCUOHATBLHOM JiesiTeTbHOCTU, CBS3aHHBIMU
C ¢usuKol, W COBPeMeHHbIMH TEeXHOJIOTUSMU, OCHOBAaHHBIMU Ha
JOCTIKeHUsIX (pr3rUecKoi HayKH.

Ha usyuenue ¢u3uku (6a30Bbiii ypoBeHb) Ha ypOBHE OCHOBHOTO 0OIllero

obpa3zoBaHust oTBOAUTCS 238 yacoB: B 7 Kiacce — 68 uacoB (2 yaca B Hefiesio), B 8
K/1acce — 68 yacoB (2 yaca B Hezento), B 9 kacce — 102 vaca (3 yaca B HeJjento).



[TpennaraemMelii B riporpaMMe 1o (u3uKe repeueHb 1abopaTopHbIX paboT u
OTILITOB HOCUT PeKOMeH/[aTe/IbHbIM XapaKTep, YUuTe/lb [iefiaeT BbIOOp MpoBe/ieHus
nabopaTopHbIX pabOT W OIBITOB C YYETOM WHAWBU/Iya/lIbHBIX 0COOeHHOCTel
00yuaroIuXxcs, CIMCKa SKCIIePUMeHTaTbHBIX 3aJjaHuM, Tpe/jlaraeMbIX B paMKax
OCHOBHOTI'0 I'OCY/JJapCTBEHHOT0 3K3aMeHa 1o (pusuke.

COJEP)XAHUVE OBYUEHUSA

7 KIIACC

Pa3pien 1. ®du3uKa u eé posib B I03HAHUHU OKPY’Kalollero Mupa.

®u3uka — Hayka O Tipupoze. fBneHus npupojpl. dusnueckue SBJIEHUS:
MeXaHWueCKue, TerjIoBble, 3JIeKTPUYeCKre, MarHUTHbIe, CBETOBbIE, 3BYKOBBIE.

du3nueckde BeIWUYMHBL. V3mepeHue (QU3NUeCKUX BeIUUUH. DPuU3nUecKre
nipubopsl. [TorpentHOCTh U3MepeHuid. MeKayHapoJHasi CUCTeMa eZMHMIL.

Kak ¢usuka wu Jpyrue ecTeCcTBeHHble HayKd U3yuyalOT TIPUPOAY.
EcTecTBeHHOHayuHbId MeTO/]] TO3HaHUs: Hab/O/eHre, TOCTaHOBKa HAy4YHOTO
BOITPOCA, BBIIB)KEHUe TUIOTe3, SKCIIepUMEHT T10 TIPOBepKe TUIoTe3, 00bsiCHeHHe
HaOmomaemoro siBieHus. Onucanue hU3NUeCcKUX SBJIEHUH C TIOMOIIBIO MOIe/IeH.

demoncmpayuu.

1. MexaHnueckre, TeIUIOBble, 3JIeKTPUUECKHe, MarHWTHbIe, CBETOBbIE

SIBJIEHUS.

2. ®usnueckre TTPUOOPHI U TIPOIeAypa MPSMbIX U3MePeHH aHa/loroBbIM U

1[1(POBLIM TIPUOOPOM.
JlabopamopHble paGombl U ONbIMbL.
1. OmpegeneHye 11eHbI e/IeHUS KA/ U3MepUTEeIbHOT0 TIprbopa.
2. VI3mepeHue pacCTOSTHUM.
3. W3mepenue o6bEMa KUAKOCTH U TBEPOTO TeJa.
4. OrnipefienieHre pa3MepoOB MaslbIX TeJl.
5. VI3MepeHue Temrieparypbl TpPUA MOMOLIY >KUAKOCTHOIO TepMOMeTpa U
JlaTurKa TemIieparyphl.

6. IlpoBemeHue ucciefoOBaHUSI MO TMPOBEPKE TUIOTe3bl: NaJbHOCTb MOJIETA
I1apyKa, MyIIeHHOTO TOPU30HTabHO, TeM 0oJibiile, ueM 0oJiblile BbICOTa
TyCKa.

Pa3pien 2. IlepBoHaya/ibHbIe CBeleHUs 0 CTPOEHUH BellecTBa.

CTpoeHre BellecTBa: aTrOMbl M MOJIeKYJbl, WX pa3Mepbl. OMbITHI,
[lOKa3bIBarollye TUCKPeTHOe CTPOEeHMe BellleCTBa.

OewkeHnve yactvl BewlecTBa. CBsi3b CKOPOCTU [JBWKEHHS YaCTHUL] C
TemriepaTypoii. BpoyHoBckoe aBwxeHue, nud@ys3usi. B3aumogelicTBue uacTuil
BellleCTBa: MPUTSDKEHUE U OTTa/IKUBaHUE.



ArperaTHble COCTOSIHUSI BeIeCTBa: CTPOEHWE ra30B, >KUAKOCTENM U TBEPIABIX
(KpucTanMueckrx) Tesa. B3avMOCBs3b MeXXJy CBOWCTBaMHM BeLEeCTB B pPa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJEKY/ISpHbIM cTpoeHrueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BO/JbI.

Hdemoncmpayuu.

1. Habmopenne 6pOyHOBCKOTO IBYKEHUSI.

2. Habmtogenuve auddy3um.

3. HabOmogmenve  sBieHWi,  OOBSCHSAIOMIUXCS  TPUTSDKEHUEM — WU

OTTaJIKUBAHWEM YaCTHL] BellleCTBa.

JlabopamopHble paGombl U ONbIMbL.

1. OueHka JuameTpa aromMa MeTOAOM PpS0B (C  MCIIOJIb30BaHUEM

¢doTorpagui).

2. OnbITHI 0 HAOJTIOIEHUIO TETVIOBOTO pacIIMpeHUs ra30B.

3. OrmbITbI O 0OHAPYKEHUIO 1eHCTBHUS CHUJT MOJIEKY/ISIPHOTO TIPUTSDKEHUS.

Pa3pen 3. /IB>keHHe ¥ B3aUMOJeliCTBHUE TeJl.

Mexanuueckoe fBwkeHue. PaBHOMepHOe ¥ HepaBHOMEpHOE [BYDKEHUeE.
Ckopoctb. CpefHsisi CKOPOCTb MPU HEPAaBHOMEDHOM BV KeHWU. Pacuét mytu u
BpEMEHH [JIBKEHUSI.

fIBneHve vHepuMM. 3aKOH HHepLUM. B3aummopencTBUe Tesl Kak MNpPUYMHA
VM3MeHeHUs CKOPOCTM [BWXKeHHsl Tejl. Macca Kak Mepa HWHEPTHOCTH TeJia.
[TnoTHOCTE BemectBa. CBSI3b MJIOTHOCTA C KOJIMYECTBOM MOJIEKY/] B eJUHULIE
o0BbéMa BelrecTBa.

Cusia Kak xapakTepuCTHhKa B3auMogercTBUsl Ten. Cuia yrnpyrocTd U 3aKOH
I'yka. VI3mepeHne cy/bl ¢ MOMOLIBIO AUHAMOMeTpa. fIBjleHVe TATOTeHUs U CUJa
TsokecTh. Chsla TSPKeCTH Ha Jpyrux IiaHetax. Bec tena. HeBecomocts. CrioxkeHue
CWJ/I, HallpaB/eHHbIX MO OJHOW MpsMoH. PaBHOgelCTByrOMmas cui. Cuia TpeHwus.
TpeHue CKOJIb>)KeHUs1 U TPeHHe TI0KOs1. TpeHre B IPUPO/ie U TEXHUKE.

demoncmpayuu.

1. HabsrogeHne MexaHMUeCKOTO JABMXKEHUS Tea.

2. VI3amMepeHMe CKOPOCTH MIPSIMOJIMHEWHOTO JBHKEHUSI.

3. Habsmronenue siBeHUst UIHEPLIUM.

4. HabmopeHre n3MeHeHHs1 CKOPOCTH TPU B3aUMOZEeCTBUU TeJl.

5. CpaBHeHMe MacC M0 B3aUMO/IEUCTBUIO TeJl.

6. Ciio)keHue CWJI, HalpaB/eHHbBIX 10 OJHOW MPSIMOM.

JlabopamopHble paGombl U ONbIMbL.

1. OnpefeneHre CKOPOCTA PaBHOMEPHOIO JBWXXeHHs (IIapyKa B >KUAKOCTH,

MO/Ie/Iv 37IeKTPUUeCKOTO aBTOMOOWISI U TaK fiajiee).
2. OrmipesienieHNe CpeJHel CKOPOCTH CKOJbKeHWss Opycka WM IIapyKa TI0
HAaKJIOHHOM TJIOCKOCTH.



OrnpeiesieHye TIJIOTHOCTU TBEPOrO TeJa.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsDKeHUs1 (medopMaLiyin)
TIPY>KHHBI OT TIPUIOXKEHHOU CHJIBI.

OnbITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbXKEHUSI OT
Beca Tesla U XapakTepa COTMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3gen 4. [laB/ieHUe TBEPABIX TeJl, )KMAKOCTEeH U ra3oB.

HaBnenve. CriocoObl yMeHbIIIeHUs U yBe/MueHus1 aByieHusi. [laBieHue rasa.
3aBUCUMOCTh [laBjieHusi ra3a oT 00BéMa, Temmeparypbl. Ilepesaua [JaBrieHuUs
TBEPABIMU TeJlaMU, XUAKOCTAMUA M rasamu. 3akoH [lackans. [IHeBmaThueckue
MalllMHbI. 3aBUCUMOCTh [JaBJeHUs] >XUJKOCTH OT TyOuHBL. ['MapocTtathueckuii
napaziokc. Coobimaroruecs: cocybl. ['MpaBivueckrie MeXaHHU3MBbl.

ATtmocgepa 3em U aTMocdepHoe fapseHve. [IpuuMHBI CyIl|eCTBOBaHUSA
BO3AyITHOW o6osioukn 3emiu. OmbiTr Toppuduesm. M3mepeHue atMochepHOTo
JaBjeHusl. 3aBUCUMOCTb aTMOC(EpPHOro AaBeHUsi OT BbICOThI HaZl YDOBHEM MOPSI.
[Tpubops! /151 U3MepeHHst aTMOC(eEpPHOTO /1aB/eHHUS.

HelicTBue >KUAKOCTUA U ra3a Ha MOTrpy>KEHHOe B HUX TeJo. BbITasKuBaroias
(apxumenoBa) cuna. 3akoH Apxumesa. [InaBanue Ten. Bo3myxoniaBaHue.

Hdemoncmpayuu.

A T i A

N

3aBUCUMOCTbD JlaB/IeHHs ra3a OT TeMIepaTyphl.

[lepenaua faBaeHUs )KUAKOCTBIO Y Ta30M.

Coobrmaroiyecsi CoOCyAbl.

IM'uapaBivuecknii mpecc.

[TposiByieHue felCTBUS aTMOC(HEPHOTO JlaB/IeHUs.

3aBUCHMOCTb BBITAJIKUBAOIIEH CUIbI OT O0BbEMa TIOTPY)XEHHOH YacTH
Tesla U MJIOTHOCTHU XKUAKOCTH.

PaBeHCTBO BbITATKUBAOLLEH CUJIbl BECY BBITECHEHHOW JKUJKOCTH.
YcnoBue muiaBaHUS Teq: TJlaBaHWe WIW TOTPy’KeHHe Tesl B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TIJIOTHOCTeH TeJla U XKUAKOCTHU.

JlaGopamopHble pabombl U ONbIMbL.

1.

VccnenoBaHue 3aBUCMMOCTY Beca Tejia B BOZie OT 00bEMa MOrpy>KEHHOM B
JKUJIKOCTh YaCTH TeJia.

OrnpefienieHVe  BBITQJKUBAIOIEN  CU/bL, [JIEWCTBYIOLEM Ha  TeJo,
TOTPY>KEHHOE B JKUJKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAaTKMBAOILEW CUJIbI, IeMCTBYIOLIEU Ha Teso
B JKUJIKOCTH, OT MacCChl TeJia.

OnbIThl, AE€MOHCTPUPYIOLME 3aBUCMMOCTb BbITAJKUBAIOIEUd CHUJIBI,
JNEeNCTByIOIell Ha Tel0 B JKUAKOCTH, OT OOBbEMAa IIOTPY)XKEHHOM B
JKUJKOCTb YaCTU TeJla U OT TJIOTHOCTH XKUAKOCTH.



5. KoHCcTpywpoBaHue apeomeTpa WIM KOHCTPYMDOBaHHE JIOAKA U

oripezeseHue eé rpy3onoabEMHOCTH.

Pa3pen 5. PaGoTa 1 MOLIHOCTH. JHEpPrus.

MexaHuueckasi paboTta. MoIIHOCTb.

[TpocTble MeXaHW3MbBI: pbIuar, OJIOK, HaKIOHHAs IIJIOCKOCTh. I[IpaBusio
paBHOBecHsi pbluara. [IpyMeHeHMe TIpaBW/Ia paBHOBecHsl phbluara K OJIOKY.
«30/m0Toe mpaBwio» MexaHuku. KII[ mpocteix MexaHusmoB. IIpoctbie
MeXaHU3MbI B ObITY U TeXHUKE.

Mexanvnueckasi 3Heprusi. KuHeTMueckass M TIOTeHLWA/IbHAasi SHEPTUs.
[IpeBpalieHrie OAHOTO BU/IA MEXaHUUYECKOU SHEPTUM B APYrOU. 3aKOH COXPaHEeHUs
SHEPrvuu B MeXaHUKe.

demoncmpayuu.

1. [Ipumepsl POCTBIX MEXaHU3MOB.

JlabopamopHble paGombl U ONbIMbL.

1. OnpegeneHve paboThl CW/bI TPeHUSI TIPM PaBHOMEDHOM /IBU)KEHUM Tejia

10 TOPU30HTA/IbHOM TTIOBEPXHOCTH.

2. WccnemoBaHuve ycoBUY PaBHOBECHS pbluara.

3. N3mepenue KII[] HaKTOHHOM TJIOCKOCTH.

4. VI3ydeHue 3aKOHa COXpaHEHUS] MeXaHUYeCKOW SHeprum.

8 KV/IACC

Pa3pgen 6. TensioBbIe AB/ICHUA.

OCHOBHBIE TIOJIOJKEHUSI MOJIEKYJISPHO-KUHETUYECKOW TEeOpUM CTPOEHUS
BeljectBa. Macca U pa3mepbl aTOMOB U MoJieKyJ/l. OmbIThI, IOATBepKAaroLue
OCHOBHBIE TT0JIO)KEeHHS MOJIEKYIIPHOKUHETUUECKOU TeOPUU.

Mogen TBEPAOr0, >XMAKOTO M Ta3000pa3HOTO COCTOSIHUM BeIeCTBa.
Kpucrannmueckvie u amopdHbie Tena. O6bsicCHeHHe CBOMCTB Ta30B, KUAKOCTEN U
TBEDABIX TeJl Ha OCHOBE TIOJIOKEHUM MOJIEKY/ISIPHO-KUHETUYECKOW TEeOPHUH.
CmauvBaHMe U KanW/UIsIpHbIe siBieHus. TerioBoe pacllirpeHue U cKaTue.

Temniepatypa. CBs3b TemriepaTypbl CO CKOPOCTBbIO TEIJIOBOIO [ABHKEHUS
yactull. BHyTpeHHsisi SHeprus. CriocoObl W3MeHeHHsI BHYTPEHHEW >SHepruu:
Terviorepeaaya v COBeplilIeHne paboThL. Buppr Teruionepesaun:
TeIIONPOBOAHOCTh, KOHBEKL{Ms, U3J/IyueHue.

KonuuecTBo TeryioThl. Y/enbHasi TeMJI0OEMKOCTh BelljecTBa. TeriooOmeH u
TETUVIOBOe paBHOBecWe. YpaBHeHHWe TerjioBoro OanaHca. [liaBneHwe u
OTBepJieBaHHWe KpUCTA/UVIMUeCKUX BeL[eCcTB. Y/ejbHasd TeIvloTa Il/IaB/IeHus.
[Tapoob6pa3oBanre u KoHAeHcanus. Vcrmapenue. Kumenwe. YjenbHasi TeruioTa
rnapooOpa3oBaHusi. 3aBHCHMOCTb TeMIlepaTypbl KWUIEeHUsT OT aTMoOC(epHOro
JlaBJIeHUs.

BnaxkHocTs BO3myXa.



OHeprus TOIUIMBA. Y ie/ibHas TeryioTa CrOpaHus.

[TpuHIUIIEI pabOTHI TeryIOBBIX aApwrareseit KII/I TeruioBoro gBuraress.
TersioBbIe ABUraTe/M U 3allUTa OKPY’KaroIlleu Cpe/ibl.

3aKOH COXpaHeHUs1 U NpeBpallleHus1 SHePruu B TEeIVIOBBIX MPOLieccax.

Hdemoncmpayuu.

1.

2
3
4.
5

Y © N o

10.
11.
12.
13.

Habmtonerne 6pOyHOBCKOTO IBY)KEHUSI.

Habmopenue auddysuu.

HabsroieHue ssBjieHU CMauMBaHUS W KaWIISIPHBIX SIBJIEHUM.
Habtro/1eHue TeryioBoro paciiipeHus Terl.

V3meHeHve AaBjieHWsl ra3a NpU HM3MeHeHWHW 00bEMa M HarpeBaHUM WU
OXJIaXK/eHUH.

[TpaBuia u3aMepeHus: TeMriepaTyphbl.

Buapel Tenionepeauu.

OxJytaxxieHre TIpy COBepIlieHUH paboThl.

Harpepanue npu coBepIiieHUM paboThl BHEIITHUMH CHIaMHU.
CpaBHeHUe TeryIEMKOCTeM pPa3/TMYHbIX BEIeCTB.
HabmroneHue KAreHus.

Habro/jeHure MoCTOSTHCTBA TeMIlepaTyphl MpH T/IaB/IeHUH.
Mojeny TeTIoBbIX BUTaTesIei.

JlaGopamopHbie pabombl U ONbIMbL.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO 0OHAPYKEHUIO 1eHCTBUSI CUJT MOJIEKY/IIPHOTO TIPUTSKEHUS.
OnbIThI IO BBIPAIMBAHUIO KPUCTA/IZIOB IOBAPEHHOM COJIM WX Caxapa.
OnbITel TI0 HAO/IHOJEHUIO TEIJIOBOTO pacIliMpeHUsi Ta30B, >KUJKOCTeN U
TBEP/BIX TeJl.

OmnpeneneHuve faBjieHUs BO3Jyxa B Oa/sioHe LINPULIa.

OnbIThl, AeMOHCTPUPYIOLYE 3aBUCUMOCTb [aBjIeHWs BO3JyXa OT ero
00BbEMa U HarpeBaHUs UK OXJIaX I eHUsl.

[TpoBepka rumnoTe3bl JTUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIONKA >KUJKOCTH
B TEpMOMeTpPUYeCKOM TpyOKe OT TemriepaTyphbl.

HabGnroeHe u3MeHeHUsI BHYTpeHHeW »SHepruu Tejla B pe3yJsbTare
Terionepefaund ¥ paboThl BHEILIHUX CUJL.

WccnenoBanue siBeHus TeryiooOMeHa TPU CMeLIMBAaHUUA XOJIOAHOW U
ropsiuer BOJbl.

OrnpefieneHye  KOMWMYeCTBa  TEIUIOThL, TMOJIYyYEHHOTO  BOAOW  IIpU
Teryioo0OMeHe C HarpeThbIM MeTa/UTMYeCKUM LIUIUHPOM.

OrnpesiesieHye y/1eJIbHOM TEIVIOEMKOCTH BelLl[eCTBa.

NccnemoBanue mporecca UCIapeHusl.

OrnpefienieHye OTHOCUTENTBHOM BJI&YKHOCTH BO3/yXa.

OrnpesiesieHye y/1eJIbHOM TEIUIOTHI IJ1aBJIE€HUS JTbJA.



Pa3pienn 7. JyieKTpruyecKue U MarHUTHbIE IBJICHUS.

OsiekTpu3alus Tea. [IBa poja 3/1eKTpUUECKUX 3apsijoB. B3aumoperncTBue
3apsbkeHHbIX Tea. 3akoH KysioHa (3aBUCUMOCTB  CWJIBI  B3aUMO/eHCTBUS
3apsDKEHHBIX TeJl OT BeJTMUMHBI 3apsi/IOB U PACCTOSIHUSI MEXY TeJIaMH).

OsiekTpruueckoe mnosie. Hanpsyk@HHOCTb 3/1IeKTpUUeCcKOoro 1oJisd. I[IpuHiunm
CyTIepIIO3ULIUU JIEKTPUUECKUX M0Jier (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckyx 3apsijoB. D/eMeHTapHbIA 371eKTPUUeCKUM 3apsif.
CtpoeHve aroma. IIpoBogHMKM ¥ JUINEKTPUKU. 3aKOH  COXpPaHeHUs
3JIEKTPUYECKOro 3aps/a.

ONeKTPUUeCKUM TOK. YCJIOBHSA CYLeCTBOBAHUS 3/IEKTPUUECKOr0 TOKa.
VcTOUHMKM TOCTOSHHOrO TOKa. [lelCTBUSI 37€KTPUYECKOro TOKa (TersioBoe,
XUMUUECKOe, MarHUTHOE). D/IeKTPUUeCKUH TOK B )KUAKOCTSIX M ra3ax.

OnekTpuueckass Uenb. Cuia TOKa.  JJIeKTpUUYECKOe  HarlpsyKeHue.
CormpoTrB/ieHre MPOBOJHUKA. Yle/lbHOe COIpPOTUBJIeHMe BelecTBa. 3aKOH Owma
A yvactka uenu. IlocsienoBaresibHoe U Mapasijie/lbHOe — COeUHEeHHe
TIPOBOJJHUKOB.

Pabota ¥ MOIHOCTb 3/IEKTPUUECKOTO TOKa. 3akoH J[[koyns—JleHia.
OneKkTprUYecKue 1Lefy U ToTpeOuTesu 371eKTpUuuecKou sHepruu B 6biTy. KopoTkoe
3aMbIKaHue.

[TocTosiHHble ~ MarHuUTHL.  B3aumopencTBHe  TOCTOSIHHBIX ~ MarHUTOB.
MaruauTHoe 1osie. MarHuTHoe roJie 3eM/Id U ero 3HaueHue /il )KU3HU Ha 3emiie.
OneiT  Opcresa. MarHuTHoe TI0le  3JIBKTPUYECKOTOo ToOKa. IIpumeHeHue
3/1IeKTPOMarHUTOB B TeXHUKe. [leliCTBe MarHUTHOTI'O M0JIs1 Ha MPOBOJHUK C TOKOM.
OneKTpoJBUraTesb IMOCTOSHHOrO TOKa. Vcronb3oBaHMe >/eKTpo/BUraresierd B
TeXHUYECKUX YCTPOMCTBAX Y HA TPaHCIIOPTe.

OnbiTel Papajes. ABneHre 3/1eKTPOMarHUTHOM MHAYKUWU. [IpaBuiio JleHria.

OJIeKTporeHeparop. Criocobbi 0Ty YeHUst 3JIEKTPUUYECKOU SHEepruu.
DJ/IeKTPOCTaHLIMK Ha BO30OHOB/ISIEMBIX UCTOUYHUKAX YHEPTHUH.
demoncmpayuu.

OJIeKTpU3aLys TeJl.

1Ba pozia 37eKTpUUYeCcKrX 3apsjOB U B3aUMO/IeHCTBUE 3apSPKeHHBIX TeJl.
Y CTpONCTBO UM IeliCTBUE 3/IEKTPOCKOIIA.

OneKTpocTaThuyecKas UHAYKLIMS.

3aKOH COXpaHeHUs /1eKTPUUYeCKUX 3apsoB.

[TpOBOAHUKY U TU3/IEKTPUKHU.

MogenvpoBaHue CUIOBBIX JIMHUI 3/1IEKTPUUECKOT0 TOJIS.

VIcTOYHMKY TTOCTOSTHHOTO TOKa.

lercTBUS 3/1€KTPUUECKOrO TOKA.

10. DNeKTPUYECKUI TOK B KUAKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

["a30BbIM pa3psa.

V3mepeHure CUJIbI TOKA aMIIEPMETPOM.

V3mepeHue 3/1eKTPUUYECKOT0 HaTPSKEHUs! BOJIbTMETPOM.

PeocTaT 1 MarasuH CONpPOTUB/IEHUU.

B3avmMogelicTBre TTOCTOSTHHBIX MarHUTOB.

MopenupoBaHue HeBO3MOXKHOCTH Pa3/ie/IeHrs MOJIF0COB MarHUTa.
MogenvpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.
OrnbIT Opcresa.

MarHuTHOe 10/1e TOKa. JJIeKTPOMAarHur.

[ercTBre MarHUTHOIO MOJISL HA MPOBOJHUK C TOKOM.
OneKTpo/BUraTe/ b MOCTOSTHHOTO TOKa.

VccnenoBaHue siBieHUs 3/IeKTPOMarHUTHOW UH/YKLIWU.

OmnbiTel Papages.

3aBUCMMOCTb HarlpaB/IeHUs] WHAYKLUOHHOTO TOKa OT YCJOBHUW €ro
BO3HUKHOBEHWUSI.

OneKTporeHepaTop NOCTOSIHHOTO TOKa.

JlabopamopHble pabombl U ONbIMbL.

1.

o v Ao

10.
11.

12.

13.

OnbiTel TI0 HAOMIOJEHWIO 37eKTpU3aliui  Tejl UHAYKIUed W Tpu
COTIPUKOCHOBEHUH.

ViccnemoBanue [1eWCTBUSL 37IeKTPUUECKOTO TIOJIsS Ha IIPOBOAHUKH U
JIV2/IEKTPUKH.

C6opka 1 mpoBepKa paboThI 3/IEKTPUUECKOH 1[eTTH TTIOCTOSIHHOT'O TOKa.
Vi3mMepeHue U peryiMpoBaHHe CHJIbI TOKaA.

Vi3mepeHue 1 peryMpoBaHHe HaIpsHKeHHSI.

ViccnenoBaHvie 3aBUCUMOCTH CH/BbI TOKA, WAYINErO0 depe3 pe3ucTop, OT
COTIPOTHBJIEHUS Pe3UCTOPA 1 HaMpsKeHUsT Ha pe3ncTope.

OMBITHI, J€MOHCTPHPYIOIIIHe 3aBUCHMOCTD 3JIEKTPUYECKOTO
COTIPOTHBJIEHUS] TIPOBOJHWKA OT €ro [JIWHbI, TIIOM[AAXd TIOTIePeUHOTO
ceueHUsl U MaTepHaa.

[TpoBepka TMpaBu/a C/IOKEHUs HaMpsUKeHWM TIpU T0C/e/l0oBaTe/IbHOM
COeJUHEHHH [IBYX PE3HUCTOPOB.

[TpoBepka TMpaBW/Ia [jisi CWIbI TOKAa TIPW Tlapajule/lbHOM COeJIWHeHUH
Pe3UCTOPOB.

OnpepgeneHrie pabOTHI 3/IEKTPUUECKOT0 TOKA, UAYIIETO Uepe3 Pe3ucTop.
OmpezeieHre MOIIHOCTH  J/IEKTPUUECKOTO TOKAa, BbIesieMOM Ha
pesucTope.

ViccnenoBaHuie 3aBUCUMOCTH CHJIbI TOKA, W[YILETO Yepe3 JIaMIIOUKy, OT
HanpspKeHWs Ha Heu.

Onpepenenue KII/I HarpeBaress.



14. UccnemoBaHre MarHUTHOTO B3aUMO/IEUCTBHUS OCTOSIHHBIX MarHATOB.

15. I3yueHne MarHWTHOrO TMOJIA TOCTOSIHHBIX MAarHATOB TIpU  HUX
00beIMHeHUH U pa3/ie/leHUH.

16. ViccnemoBaHue [1eMCTBUS 3/IEKTPUYECKOTO TOKAa HA MarHUTHYIO CTPEJIKY.

17. OOBITBI, [1€MOHCTPUPYIOLIME 3aBUCUMOCTb CHUJ/Ibl  B3aWMOJEHUCTBUS
KaTyLIKM C TOKOM W MarHdra OT CW/Ibl TOKA W HarpaB/ieHUsl TOKa B
KaTyILKe.

18. VI3yueHue [1elCTBUSI MAarHUTHOTO 10/1S1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHrpOBaHMe U n3ydeHre paboThl 3/IeKTPOIBUTATe/Is.

20. 3mepenue KII]] 3nekTpoaBUraTe/ibHOM yCTaHOBKU.

21. ONOBITBI TI0 MCC/IEJOBAHUIO SIBJIEHUS 3JIEKTPOMarHUTHOW WHAYKLMM:
VCCIelIOBaHNe W3MEHEeHWW 3HaueHusl W HampaB/eHWs WHAYKLMOHHOIO
TOKa.

9 KJ/IACC

Pa3nen 8. Mexannueckue siB/IeHMS.

MexaHnuueckoe pABwkeHue. MarepuanbHass ToukKa. (Cucrema OTCUéTa.
OTHOCHUTE/ILHOCTh MEXaHUUeCKOro [BWKeHUs. PaBHOMepHOe TIpsIMO/IMHENMHOe
nBwkeHue. HepaBHOMepHOe mpsiMoiMHeNHOe JBwxkeHue. CpelHsisi U MTHOBEHHas
CKOPOCTBb Tejla MPU HEPABHOMEPHOM [IBU)KEHUH.

YckopeHre. PaBHOyCKOpPeHHOe TIpsiMOJiMHeiliHOe JBikeHue. CB0oOOHOe
nageHue. OneITel ['anues.

PaBHOMepHOe ABW)KeHHe T0 OKPY)XHOCTH. Ilepros v vacToTa oOparieHus.
JIvHeliHas M yrjioBas CKOpPOCTU. LleHTpoCcTpeMUTeIbHOE YCKOPEHHUeE.

[TepBeiit 3akoH HeroTOHA. BTopol 3akoH HetoToHa. TpeTtuit 3akoH HbroTOHa.
[TpuHLMIT Cyneprno3uLiuy CUI.

Cwuna ymnipyroctu. 3akoH I'yka. Cujia TpeHUsi: Cujia TPeHUsI CKOJIbXKeHUs, CHJia
TPEeHUs MOKOS, IPyTUe BU/bI TDEHUS.

Cuna TSDKeCTH U 3aKOH BCEMMPHOTO TSTOTeHMs. YcKopeHue CBOOOAHOTO
nafienus. [IBwkenue ruiaHeT BOKpyr CousHia. IlepBas Kocmuueckass CKOPOCTb.
HeBecoMoCTb U nieperpysku.

PaBHOBecue MaTepuasbHON TOUKU. AOCO/MOTHO TBEpJOe Teno. PaBHOBecue
TBEPZOTrO TeJjla C 3aKPeryIEHHOM OChIO BpallleHusl. MoMeHT cusibl. LIeHTp TshkecTH.

Nmnynec Tena. 3MeHeHre umrybca. VIMIyibC CWibl. 3aKOH COXpPaHEHUs
“MIyJbca. PeakTuBHOe [BU)KeHMe.

MexaHnrnueckasi pabora ¥ MOIIHOCTb. PaboTa cCum TspKeCTH, YIIPYroOCTH,
TpeHus. CBsi3b SHepruM U paboThl. [loTeHI[MaibHas SHepPrus TeJia, MOAHSITOTO Haf
TOBEPXHOCTHIO 3eM/id. [ToTeHIManbHAasi SHEePIrUsi CXKaToM Npy>KUHbL. KuHeTHueckas
sHeprusi. TeopeMa 0 KMHETUYECKOM SHEPruM. 3aKOH COXpaHeHUs MeXaHU4eCKOu
SHEPrUu.



demoHncmpayuu.

1.

o v Ao

8.
9.

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

HabntozeHre MexaHUUYeCKOro JIBU)KEHUSI Tejla OTHOCUTE/bHO Pa3HbIX Tesl
OTCU€éTa.

CpaBHeHMe TIyTeld U TPaeKTOpUW [BWKEHUsI OJHOrO0 U TOrO >Ke Tesa
OTHOCHUTEJIbHO Pa3HbIX TeJl OTCUETA.

Vi3mepeHre CKOPOCTHU U YCKOPeHHSs TIPSIMOJIMHENHOTO [IBHYKEeHHSI.
VccnenoBaHue NMpU3HAKOB PABHOYCKOPEHHOTO JIBHKEHUSI.

HabnromeHue ABWKeHUs TeJia TI0 OKPY>KHOCTH.

HabntozeHre MexaHUUeCKUX SIBJIEHUM, POUCXOASILUX B CUCTeMe OTCUETa
«Tenexxka» T1pu €€ pABHOMEPHOM M  YCKODEHHOM /JIBW)KEHUU
OTHOCUTEJIbHO KabrHeTa (GU3UKHU.

3aBUCHMOCTb YCKOpPEHUs Tejla OT MacChl Tela W JIeHMCTBYIOLe Ha Hero
CUJIBI.

HabntofeHre paBeHCTBA CUJT TIPY B3aUMO/I€HICTBUH TeJl.

V3meHeHue Beca Tesia P YCKOPEHHOM JIBMXKEHUU.

[Tepesaua uMITysibCa IIPU B3aUMO/I€HCTBUM TeJl.

[Tpeobpa3oBaHusi SHEPryU MPU B3aUMOJECTBUU TeJl.

CoxpaHeHue UMITyJIbCa [PU HEYTIPYT'OM B3aUMO/IeHCTBUU.

CoxpaHeHHe UMITyJIbCa TIPU abCOJTIOTHO YIIPYTOM B3aUMOZEUCTBUM.
HabnrofieHre peakTUBHOT'O JABVKEHMUS.

CoxpaHeHHe MeXaHWYeCKOM SHepruu 1pu CBOOOAHOM Ia/leHH .
CoxpaHeHHe MexaHUYeCKOW SHepryu Npy JABUKEHUU TeJla o/ AelCTBUeM
TIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyupoBaHve TpakTa [ijisi pasroHa U JajibHeilllero paBHOMEPHOIo
JBYDKEHUSI [IapUKa WU TeJIeXXKH.

Omnpesiesienrie cpefHell CKOPOCTH CKOJIb)KeHHsI OpyCKa WM JBHKEHUs
11apyKa M0 HaK/IOHHOM TIJIOCKOCTH.

OrnpesiesieHre yCKOpPeHUsI Tefa MPU PaBHOYCKOPDEHHOM [IBUYKEHUU 10
HAaKJIOHHOU TIJIOCKOCTH.

WccnenoBaHve 3aBHCHMOCTH MYTH OT BpeMeHH TP PaBHOYCKOPEHHOM
JBIDKeHUH 0e3 HauabHOW CKOPOCTH.

[TpoBepka THWIOTe3bl: €C/d TPH PaBHOYCKODEHHOM [IBIDKeHUH 0Oe3
Haya/JlbHOM CKOPOCTU MYTH OTHOCATCS Kak psiJ, HEYETHBIX UKCe, TO
COOTBETCTBYIOIIME TIPOME>KYTKU BPEMEHU OZIMHAKOBHI.

WccnenoBaHve 3aBUCMMOCTU CW/Ibl TPEHUSI CKOJIb)KEHUSI OT CHUJIbI
HOPMAJILHOTO ZIaBJIeHUS.

Ornipefienenure Ko3duiiyieHTa TPeHUsI CKOJIb)KEeHUS.

OrnpepiesieHre )KECTKOCTU NIPY>KUHBI.



9. OmpeneneHvie paboTbl CUIbI TPEHUs TIPU PABHOMEPHOM JBM>KEHUU TeJia
T10 TOPU30HTA/IbHOU MOBEPXHOCTH.

10. OripesiesieHe  paboTbl CWUJIBI  YIIPYTOCTH TIPM  TIOABEME Tpy3a C
HCTI0/Th30BaHHEM HEMOBM)KHOTO Y TIOJBIKHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXpaHEeHWs SHePIrUMu.

Pa3zen 9. MexannuecKkue Ko/ie0aHHs ¥ BOJTHbI.

KonebarensHoe aBrkeHre. OCHOBHbIE XapaKTepUCTUKKU KOebaHMii: Tiepuo/,
yacToTa, aMIVIMTyJa. MaTtemaTHueCKU U MIPY>KUHHBIM MasTHUKU. [IpeBpaiijeHue
SHEepPIrUu TMpy KoJiebaTeTbHOM JBH>KEHUU.

3aryxarome  KosebaHusA.  BeiHyXzZeHHble — Konebanus.  Pe3oHaHc.
Mexanvnueckue BoHbL. (CBOWMCTBa MexaHWYeCKMX BoOJIH. [IpozsosibHble U
roriepeuHble  BOJIHBL.  [IMMHA BOMHBI KW CKOPOCTb €€  pacClpOCTPaHeHUs.
MexaHnuecKue BOJTHbI B TBEPJOM Tejle, CeMCMHAYeCKUe BOJTHBI.

3ByK. ['pOMKOCTh 3ByKa M BbicOTa TOHa. OTpakeHue 3ByKa. VIH(pa3ByK u
y/bTpa3BYK.

demoncmpayuu.

1. Habmrogenve kosiebaHW Tes TIOA [eWCTBHEM CHJIbl TSDKECTH W CHJIBI
YIIPYTOCTH.

Habsroienume KosiebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabmroieHue BBIHYK/I€HHBIX KOle0aHWM 1 pe30HaHca.

PacnpoctpaneHue npoj0/IbHBIX U MOMEPEeYHBIX BOJIH (Ha MOJe/n).

Hab/ro/jeHure 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUUeCKHUI pe30HaHC.

JIa6opamopr1e pabombl u onbIiMbl.

1. OmpegeneHve YaCTOTBI W TMepuoja KojiebaHWN MaTeMaTUYecKOro
MasITHUKaA.

2. OrmnpejeneHuie 4aCcTOThI U TTepHo/ia KoaebaHW Mpy>KMHHOTO MasiTHUKA.

3. WccnemoBanue 3aBUCMMOCTH Tiepro/ia KoiebaHui MMOABEIIEHHOTO K HUTH
rpy3a OT JJ/IMHbI HUTHU.

4. WccnemoBaHue 3aBUCUMOCTH TlepUoZia KosiebaHWi TIPY>KMHHOTO MasiTHHKA
OT MacChl rpy3a.

5. IIpoBepka He3aBUCHMOCTU TiepuoZia KojebaHui rpys3a, IO/BEIIeHHOTO K
HUTH, OT MacChl rpy3a.

6. OMbITbI, /IeMOHCTPHDYIOIL[ME  3aBUCUMOCTh  Tiepuofia  KoJiebaHuit
TIPY>KMHHOTO MasiTHUKA OT MacCChl TPy3a U KECTKOCTU MPY>KUHBI.

7. V3MepeHue yCKOpeHUst CBOOOJHOTO TaZieHHs.

Pa3zpen 10. 31eKTpOMarHUTHOE 110J1e U 3/IEKTPOMarHUuTHbIE BOJIHBI.
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ONeKTPOMarHuTHOe  MoJie.  JJeKTPOMarHuTHble  BOJIHbL.  CBOMCTBa
5JIeKTPOMAarHuTHbIX BO/H. Illkana 3/1eKTpOMarHuUTHBIX BOJH. Vcrionb3oBaHue
3/1eKTPOMarHUTHBIX BOJIH /111 COTOBOM CBSI3U.

DeKTpoMarHuTHasi npupopa ceera. CKOpoCTb cBeTa. BO/HOBBIE CBOMCTBa
CBeTa.

Hdemoncmpayuu.

1. CBolCTBa 3/IeKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBeTa.

JlabopamopHble pabombl U ONbIMbL.

1. V3yueHue CBOWCTB 3/1eKTPOMarHUTHLIX BOJIH C TIOMOIIbI0 MOOWILHOTO

TenedoHa.
Pa3pen 11. CBeToBbBIe AB/ICHHA.
JlyueBags  Mopen,  CBeTa. WcTounvku  cBera. [IpsiMoiMHeriHOe

pacnpoctpaHeHue ceeta. 3atMeHus: CosHua U JIyHel. OTpakeHue cBeta. I1yockoe
3epKasio. 3aKOH OTpakKeHH!sl CBeTa.

[Ipenomsienne cBeTa. 3akOH IipejioM/eHUs1 cBera. IlosHOe BHyTpeHHee
OTpa)keHWe cBeTa. Vcronb30BaHME TOJIHOTO BHYTPEHHETO OTPakKeHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xopa onayuerd B JmH3e. OnTuueckas cuctema ¢oToarrapara,
MHUKPOCKOIa U Tejeckorna. ['1a3 kKak onryvueckass cucreMa. biM30pykKocTh U
JlaTbHO30PKOCTb.

Paznoxenue Oemoro cBeta B criekTp. Ombitel HbtoToHa. CrioxkeHHe
CTieKTpa/IbHbIX LIBETOB. [Jucrepcus cBeTa.

demoncmpayuu.

[IpsiMosIMHEHOEe pacrpoCTpaHeHre CBeTa.

OrtpakeHue cBeTta.

[Tonyuenue n306pa)keHu B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKarsax.

[IpenomsieHue cBera.

OnTuyeckul CBeTOBO/I.

Xop ydeii B coOMparoIrie JiMH3e.

Xop iyded B pacCcerBarolLe JIMH3e.

[MonyueHue n306pa’keHUI C TIOMOLI[BIO JIUH3.

[Tpuniun aeictBus hoToanmnapara, MUKpPOCKOIIA U TejiecKora.

10. Mopeb rnasa.

11. PasnoyxeHue 6esnoro cBeTta B CIEKTP.

12. [Tosyuenue Gesioro cBeTa MpHY CI0XKEHUM CBeTa PAa3HBIX IIBETOB.

JlaGopamopHble pabombl U ONbIMbL.

1. UccnepoBanue 3aBUCUMOCTH yrja OTPaXeHMsI CBETOBOIO Jjiyya OT yrJja
Ta/IeHusl.
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2. V3yuyeHue xapakTepuCTUK M300pa’keHHs TIpe]MeTa B TJIOCKOM 3epKarie.

3. WccnemoBaHve 3aBUCHMOCTH yrIJia MPeJIOM/IEHUS CBETOBOIO Jiyya OT yIJia
Ta/ieHys Ha TPaHULle «BO3/yX—CTeK/I0».

4. TlomydyeHue M300pakeHHUH C TIOMOIIbIO COOMPAOIIIeli TMH3BL.
Omnpegenenre (HOKYCHOTO PACCTOSTHUSI M ONTHYECKOW CHJIbI coOmMparolieit
JIVH3BI.

6. OTBITHI 110 pPa3/I0yKeHHI0 6es1oro cBeTa B CIIEKTP.

7. OMBITHI TI0 BOCIPHUSITHIO 1IBeTa IMpEeAMETOB IMPH WX HabIroZieHnn uepe3

1[BeTOBbIe (DU/IbTPHI.

Pa3pen 12. KBaHTOBBIE SIB/ICHHS.

Omneitel Pe3epdopga v miaHetapHasi Mojenb atoma. Mogens atoma bopa.
WcnyckaHve v norioleHye cBeta aroMoM. KBaHThI. JIMHelyaTble CEKTPHI.

PagnioaktuBHOCTE. Asbta, OeTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
aapa. HykjonHas wmopgens aroMHOro sgzapa. K3otombel.  PagnoakTHBHBIE
ripeBpaileHus. Ileproj ronypacriazia aTOMHBIX sifiep.

ApepHble peakiyu. 3aKOHbI COXPaHEHHWs 3apsJ0BOTO MU MacCCOBOrO YMCes.
OHeprusi CBsi3u atoMHbIX sifjep. CBSI3b MacCbl M 3HEPrud. Peakuuu cuHTe3a U
nenenus sgep. Mcrounuku sHepruv CoJiHLa U 3BE3.

fAnepHasi SHepreTvka. [lelCTBUS paJJMOAKTUBHBLIX W3/yYeHHW Ha >KUBbIE
OpraHu3MBbl.

demoHncmpayuu.

1. CnekTpsbl U3/1y4YeHHs U MOTJIOLLEeHUS.

2. CnekTpbl pa3/IMYHbIX T'a30B.

3. Cnexrp Bo#opoja.

4. HabmrozeHve TpeKoB B Kamepe BubcoHa.

5. Pabora cuéTurKa MOHU3UPYIOIIUX U3TyUeHHM.

6. Perucrparys usiyueHust IpUPOJHbIX MUHEPAJIOB U TPOAYKTOB.

JlaGopamopHbie pabombl U ONbIMbL.

1. HabmrozeHue CIIONIHBIX U IMHENYATHIX CTIEKTPOB W3/TyUeHHsI.

2. WccnepmoBaHve TPEKOB: U3MepEHWE 3HEPruM YacCTHLbI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. V3mepeHue pafiIMOaKTUBHOTO (hOHa.

IToBTOPHUTE/TEHO-000010AIOIIHIT MOy Tb.

[ToBTOpUTE/ILHO-0600111ar01I[MIT MO/Ty/Ib TIPe/IHA3HAueH /11 CUCTeMaTH3alun
u  0000meHnss TIpeIMETHOTO  COZIep)KaHWs UM OfbITa  JIesiTelIbHOCTH,
TIPUOOPETEHHOTO TIPU M3yUeHHH BCETo Kypca (DU3MKH, a TaKKe i TIOJTOTOBKU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 93K3aMeHy Ti0 (u3muke [jig 00y4arommmxcs,
BBIOpABIIMX 3TOT y4eOHBINM MpeIMeT.



[1pu u3yyeHUM AAHHOTO MOJYJisI Peaqu3ylTCs U CUCTeMaTU3UPYHOTCS BUJIbI
JesiTe/IbHOCTA, Ha OCHOBe KOTOPBbIX 00ecrieunBaeTCsi AOCTHXKeHUe MpeJMeTHbIX U
MeTaripe/IMeTHbIX  IUIaHUPYeMbIX  pe3y/JbTaTOB  0o0yueHus, dopmMupyeTcs
eCTeCTBeHHOHayUHasi TPaMOTHOCTb: OCBOEHHE Hay4YHbIX MEeTOZOB UCC/Ie/IOBaHUS
SIBJIEHUI TIPUPO/IbI M TEeXHWKH, OB/aJleHHe yMeHUSMH OOBSCHATh (pu3mueckue
sIBJIeHUs], TIDUMEHSII TOJlyueHHble 3HaHWsA, pellaTh 3ajJaud, B TOM 4YMCJIe
KaueCTBeHHbIe U SKCIIepPUMeHTa/IbHbIE.

[TpyHIMNMANBHO [leATe/IbHOCTHBIM XapakTep [JaHHOrO paszesia peanu3yeTrcs
3a CuéT TOro, urto oOyuarol[uecss BBITIOJHAIOT 3aJaHusi, B KOTOPBIX UM
Tripe/ijlaraeTcsi:

Ha OCHOBe TIOJIyUYeHHBIX 3HAHWM pacro3HaBaTb W HAYUHO OOBSCHSTH
(u3Mueckue sIBJIeHUs B OKpPY>Karoll[er MPUPO/ie U MOBCeJHEBHOU »KU3HU;

WCII0J/Ib30BaTh HayuHble METO/bl UCC/IejOBaHusl ()HM3UUeCKUX SIBJIeHWH, B TOM
yucsie Jj1s1 IPOBEPKU FMIIOTe3 U MOJIyUYeHUs] TeEOPETUUeCKUX BbIBO/[OB;

O0BSICHATL HayuHble OCHOBBI Hanbosiee Ba)KHBIX [JOCTHXKEHHM COBPeMeHHBIX
TeXHOJIOTMH, HalpUMep, MPAaKTUUeCKOr0 UCM0JIb30BaHUS PA3/IMYHBIX UCTOYHUKOB
JHEpryuy Ha OCHOBe 3aKOHa MpeBpallleHHsI U COXPaHeHHsl BCeX M3BECTHBIX BU/IOB
SHEepPruu.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
ON3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

V3yuenue (HU3MKK Ha ypOBHE OCHOBHOTO 001ijero obpa3oBaHusi HarpaBieHO

Ha ZIOCTHXKeHUe JIMYHOCTHBIX, MeTarpeMeTHbIX U TIpeJMeTHbIX 00pa30BaTe/IbHbIX

pe3y/IbTaToB.

B pe3ysibTare n3yueHusi (GM3MKUA Ha ypOBHe OCHOBHOTO 0011[er0 0Opa3oBaHUs

y oOyuatoirjerocsi 6yyT c)opMUpOBaHbI C/IeAyIOlHe TMUHOCTHBIE Pe3y/bTaThl B

4yacTu:

e 1) naTpUOTHUYECKOTr0 BOCIIUTAHUS:

e  TIpOsIB/IeHUE MHTepeca K MUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOU
(r3UUeCKOr HayKu;

e  1[EHHOCTHOE OTHOLLIEeHHE K JOCTU)KEeHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpa)KJJaHCKOI'0 U /[yXOBHO-HPABCTBEHHOr0 BOCIMTAHUA:

e  TOTOBHOCTb K aKTUBHOMY yUaCTHIO B 00CYX/leHHUH 00I1[eCTBeHHO 3HAUMMBIX U
3TUYEeCKUX MpoOsieM, CBSI3aHHBIX C MPAKTUUECKUM MPUMeHeHUeM J0CTHKeHUI
bu3KyY;

. OCO3HaHWe BaKHOCTU MOPATbHO-3TUYECKUX TPUHLUIIOB B [1eATe/IbHOCTH
YUEHOr0;

e 3)3CTeTUYeCKOro BOCIIUTAHUA:

e BOCIpUSITHE 3CTeTUYECKMX KadyecTB (M3MUECKOW HayKu: e€é TapMOHUUHOTO
TOCTPOEHHs1, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IeHHOCTH HAyYHOIr'0 NT0O3HAHMS:

. OCO3HaHWe I[IeHHOCTH (PU3UUeCKOl HAayKM KaK MOIJHOTO WHCTPyMeHTa
MO3HaHUSI MUPa, OCHOBBI PAa3BUTHSI TEXHOJIOTHM, Ba)KHEMILIE COCTaBJIsOLIen
KY/IbTYPbI;

. pa3BUTHE HayuHOW J10003HATENIbHOCTH, WHTepeca K UCC/e0BaTelbCKOM
JesiTeNTIbHOCTY;

e 5) (¢opvmupoBaHusi Ky/JbTypbl 3/J0POBbS M  3MOIUOHA/IBHOIO
O1aromostyuusi:

. OCO3HaHWe IIeHHOCTH Oe30macHOro obpa3a J»KWU3HH B COBPEeMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXHOCTU TpaBui 0e30macHOTo TIOBeJeHUsI Ha
TPAHCIIOPTe, Ha [0pOorax, C 3/JeKTPUUeCKUM W TerIOBbIM 000py/J0BaHHEM B
JIOMAIlIHUX yC/IOBUSIX;

. c(hOpMHPOBAaHHOCTb HaBbIKa pedieKCUM, TpHM3HaHWe CBOero IipaBa Ha
OLIMOKY M TaKOTO >Ke TIpaBa y APYroro ueioBeka;

e 6) TPy/A0BOr0 BOCHIMTAHHSA:

. aKTUBHOE YyYacThe B pellleHHWH TpaKTUUeCKUX 3ajad (B paMKax CeMbH,
oOpa3oBaTe/bHOM  OpraHu3aluM, TOpoJa, Kpas) TeXHOJIOTMUeckKou U



COL[MA/IbHOW HarpaB/eHHOCTH, TpeOymIUX B TOM uxcie U (PU3NUeCKuX
3HAHUU,

e  HHTepecC K MPaKTUUeCKOMY M3yUYeHHIO NTPO(eCccuil, CBsI3aHHbIX C (PU3HKOW;

e 7) 3K0JI0rU4eCKOro BOCIUTAHMSA:

e  OpHMEHTalusl Ha TMpUMeHeHHe (PU3NYeCKWX 3HAHWMU [/ pelleHus 3ajay B
o0nacTi OKpy»Karolllell cpejibl, TJIAaHUPOBaHWSI TOCTYNKOB M OLIEHKU UX
BO3MOJKHBIX TOC/IeICTBUU [/151 OKPY KaroLlerd Cpeibl;

e  0CO3HaHHe r7006a7bHOr0 XapakTepa JKOJIOTMUeCKHUX TpobsieM U myTeil uX

peleHus;

e 8) ajanTanyu K HM3MEHAKINMMCA YC/JI0BUSM COLUMA/IBHOM U TMPHUPOAHOU
cpe/bl:

. NMOTpeOHOCThL BO B3aMMO/IEICTBUM TIPH BBITOJTHEHUH WCC/Ie[JOBaHUN U
MPOEeKTOB (DU3HMUeCKOW HarlpaB/IeHHOCTH, OTKPBITOCTh OINBITY W 3HAaHUSIM
APYTUX;

. MOBBIIIEHWE YPOBHSI CBOEM KOMIIETEHTHOCTH uepe3 MNPAKTUUYeCKYHO
JlesiTeTbHOCTb;

e moTtpebHOCTb B (hOPMUPOBAHUM HOBLIX 3HAHWM, B TOM 4ucjie (hOpMyIUPOBATh
U7ied, TIOHSITHS, TUTIOTe3bI 0 GHU3NUECKHUX 00beKTaxX U SIBIEHUSX;

e  0OcCO3HaHUe Je(UIMTOB COOCTBEHHbIX 3HaHWM M KOMITETEHTHOCTeH B 00/1acTH
busuKY;

. TJITAHUPOBaHWe CBOEr0 pa3BUTHSI B TPUOOPETeHHWH HOBBIX (U3NUECKUX
3HAHUY;

e  CTpemJIeHHe aHaJM3UPOBaTh U BBISBJIATH B3aUMOCBSI3U MPUPO/bI, 001I[eCcTBa 1
9KOHOMUKHU, B TOM UHCJIe C UCITOTb30BaHUeM (PU3HMUeCKUX 3HaHUM;

. OlleHKa CBOMX [IeHCTBUN C Y4Y€TOM B/MsSHUS Ha OKDPYXKAIOIIyI Cpeay,
BO3MO>KHBIX T7I00a/TbHBIX TIOC/Ie/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ynbraTe OCBOEHHsI MPOrpaMMbI IO (pU3KMKe Ha YPOBHE OCHOBHOTO
ob1riero obpa3oBanus y obyuatoiijerocsi 6yayT cdhopMupoBaHbl MeTanpeMeTHbIe
pe3y/IbTaThl, BK/IFOUAOIIIMe M03HaBaTe/IbHbIe YHUBEpCa/IbHbIe yueOHbIe 1eHCTBYS,
KOMMYHUKaTUBHbIe  yHUBepCa/ibHble  yueOHble  JIeMCTBUS,  pery/siTUBHbIE
YHUBEpCa/bHbIE YueOHbIe 1eHCTBUS.

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

Bba3oBble jioruyeckue iefcTBUs:
e BBIIBAATH M XapaKTepU30BaTb CYII[eCTBEHHble TMpPHU3HAKA OOBLEKTOB
(sIB/IEHUN);



yCTaHaB/IMBaTh CYI[eCTBEHHbIM MPU3HAK KlacCU(UKALIMU, OCHOBAHUS ISt
0000111eHYsT ¥ CpaBHEHUST;

BBISIB/ISITh 3aKOHOMEPHOCTH 1 TIPOTHBOPEUHS B PACCMAaTPUBAEMbIX (haKTax,
JAHHBIX ¥ HAO/MIOIeHUSIX, OTHOCSIIMXCS K (PU3NUeCKUM SIBJIEHUSIM;
BBISIB/IATh TIPUUHUHHO-CJIEICTBEHHBIE CBSA3M TIPU W3YUYEeHUH (HU3UUECKUX
SIBJIEHWW U TPOLIeCCOB, Zie/iaTh BBIBO/BI C MCIT0/Ib30BaHUEM e [yKTUBHBIX
Y WHAYKTHBHBIX YMO3aK/IIOUe€HUH, BbIJIBUTATh THUIIOTE3bl O B3aMMOCBS3SX
(bH3MUeCKUX BeJTHUNH;

CaMOCTOSITeJTbHO BBIOMpPATh CIIOCOO pelieHUsT yueOHOM (H3MueCcKou
3a7laun (CpaBHEHWEe HECKOJIbKUX BapUaHTOB peIleHusi, BbIOOp Haubosiee
TOIXO/SIIIEr0 C YUETOM CAMOCTOSTETbHO BbIIe/IEHHBIX KPUTEPHERB).

ba3oBsbie ucaiaeaoBare/1IbCKue ﬂEﬁCTBl’IHZ

WCTI0J/1b30BaTh BOMPOCHI KaK UCC/Ie[0BaTe/IbCKMI MHCTPYMEHT 1T03HaHUS;
TIPOBO/IUTH MO CAMOCTOSITE/IBHO COCTAB/IEHHOMY I1/IaHy OMbIT, HEC/T0KHbIN
dusnueckuii sKCmepUMeHT, HeOoJbllIoe UCC/IeJoBaHUe (U3UUeCKOTo
sSIB/IEHUS;

OlLleHMBaTb Ha TPUMEHHMMOCTb U  JOCTOBEPHOCTb UH(OpPMALIUIO,
TIOJIyYeHHYHO B X0/ UCC/Ie/IOBaHUsl UM SKCIIePUMEHTa;

CaMOCTOATeTbHO (opMyIUpoBaTh 000011IeHNs] ¥ BBIBOIBI TI0 pe3y/bTaTaM
TIPOBe/IEHHOT0 Hab/IFOIeHu s, OTTbITa, UCC/Ie[JOBaHUS;

TPOTHO3MPOBAaTh  BO3MOXXHOe  JlajibHelllliee  pa3BUTHe  (DU3MUECKUX
TIPOL[ECCOB, a TaK)Ke BbIIBUraTh MPEATI0/I0KeH!sI 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c undopmanmeii:

TIPUMEHSTb pa3/IMuHble MeTOZbl, MHCTPYMEHThI W 3allpPOChI TPU TIOWCKe U
orbope wHbOpPMALMK WM [JaHHBIX C YYETOM TIpeJjioKeHHOW yueOGHOM
(du3rueckou 3aziauy;

aHa/IM3MpOBaTh, CUCTEMATU3UPOBAaTh U UHTEPIIPETUPOBaTh HMH(OPMaI[1Io
Pa3UYHBIX BHUOB U (hOPM TIpe/[CTaB/IeHNST;

CaMOCTOSITeJILHO ~ BbIOMpaTh ONTUMA/IbHYIO (OpPMY TpecTaB/ieHus
vHboOpMaIlMi W WIIIOCTPUPOBATh pelllaeMble  3aJ/lauM  HeC0)KHBIMHU
cXeMaMH, iMarpaMMaMiy, UHOU rpadyKoi ¥ MX KOMOMHALIASIMH.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe yueOHbIe /JeHCTBHUSA:

B XoZie 00CYy)KIeHHs yueOHOr0 MaTepuasa, pe3y/bTaToB J1ab0paTOPHBIX
paboT 1 MPOEKTOB 3aZlaBaTh BOTIPOCHI TI0 CYIECTBY 00CYX/IaeMOi TeMbl U
BbICKA3bIBaTh WJIeW, HalleJieHHble Ha pellleHHe 3aZiaud U TIojfep kKaHue
6/1aroskesaTeIbHOCTH O0II[eHHS;

COTIOCTAaB/ISITb CBOM CYXKIEHWS C CYXXAEHUSIMH JIDYTMX Y4YaCTHHUKOB
Jvaiora, oOHapy)KUBaTh pa3/inuKie U CXOZCTBO TTO3HUI[HM;



BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX ¥ MUCbMEHHBIX TEKCTaX;
yO/IMUHO TIPe/ICTaB/SATh pPe3y/bTaThl BBITIOJTHEHHOTO (PU3MUECKOro OIbITa
(3KCrIepuMeHTa, UCCieIOBaHus, IIPOEKTA);

MOHMMAaTh W WCIOMb30BaTh  IPEUMYIeCTBA  KOMAaHJHOM U
VHWBUya/lbHOM pabOThl TpU peIIeHUd KOHKPeTHOW (u3nueckoi
1Ipo0/IeMBI;

TIPUHUMATh [IeJTd COBMECTHOMW JleATeTbHOCTH, OPraHU30BbIBATh JI€HCTBUS
Mo eé JOCTW)KeHWIO: pacrpefiensiTb PO, O0CYyXJaTh TPOLeCCHl U
pe3y/IbTaThl COBMECTHOM paboThl, 000011]aTh MHEHHST HECKOJIBKUX JTHO/IeT;
BBITIOJTHSTH CBOIO YacTb PabOThI, OCTUTasi KaUeCTBEHHOTO pe3yJsbTara o
CBOEMY HarpaB/eHUI0 W KOODJWHHUPYS CBOU JEWCTBUS C JIPYTUMH
yjleHaMH KOMaH/Ibl;

OllIeHMBaTh KaueCTBO CBOETO BK/aja B OOMIMI MPOAYKT IO KPUTEPHsIM,
CaMOCTOSITe/TbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZeMCTBUS.

Pery/isaTHBHBIe YHUBEpPCa/IbHbIE yueOHbIe AelCTBUA

CamoopraHu3sanus:

BBISIB/ISITH TIPOOJIEMBI B >KU3HEHHBIX U YUeOHBIX CUTYyalUsiX, TPeOyroImx
JJ1s1 pellieHust (Gr3UUeCcKUx 3HaHUM;

OPHEHTHPOBATbCSI B  PA3/IMUHBIX  TOAXOAAX TMPHUHSATHS  peIleHud
(VHOUBYAYya/bHOE, TIPUHSITHE peIlleHusI B TPYIIe, TPUHATHE pelleHud
IPYNIon);

CaMOCTOSITe/TbHO COCTaB/IsITh alfOPUTM pellieHus1 (pr3rueckol 3ajauu Win
TJlaHa WCC/IeZIOBaHUSI C YUETOM HMEROIIMXCS PeCypCoB M COOCTBEHHBIX
BO3MO>KHOCTeM, apryMeHTUPOBATh Mpe/ijlaraeMble BapUaHThI pellieHun ;
Jeath BbIOOD 1 OpaTh OTBETCTBEHHOCTH 3a pellleHue.

CaMOKOHTPOJIb, 3M01[I/IOHaJIbeIﬁ HHTE/I/IEKT:

JlaBaTh aJIeKBaTHYIO OL|€eHKY CUTYal|uu U TIpeJjiarath jiaH e€ u3MeHeHusl;
OOBSICHATH TIPUYWHBI  JJOCTIDKEHUS  (HeJOCTWKEHHSI)  pe3y/bTaTOB
JesiTeJIbHOCTH, [IaBaTh OL[eHKY MPHOOPeTEHHOMY OITBITY;

BHOCUTb KODPEKTUBBI B J€SITEIbHOCTb (B TOM YMCJ/Ie B XOJ, BbITOJTHEHUS
(U3MUeCcKoro HWCC/IeOBaHUSI WIM TIpOeKTa) Ha OCHOBE HOBBIX
00CTOSATENBCTB, W3MEHUBIIIMXCS CUTYal[Mi, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKILNX TPYAHOCTEU;

OLIeHUBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM;

CTaBUThH Cebsi Ha MeCTO JIPYroro 4ejioBeka B X0/l CTIOpa WM [TUCKYCCHU
Ha Hay4YHYIO TeMY, IOHUMAaTh MOTUBbI, HAMEPEHHS U JIOTUKY APYroro;
TIpU3HaBaTh CBOE MPABO Ha OLIMOKY MU pellieHrnr (pU3nuecKux 3a/au Win
B YTBEP)K/EHUSX Ha HayuHbIE TEMbI U TaKOe >Ke MPaBo ApPyroro.



INPEJMETHBIE PE3YJ/IbTATDBI

K koH11y 00yueHusi B 7 KJiacce rpejiMeTHble pe3y/bTaThl HA 6a30BOM ypOBHe
JO/DKHBI OTPa)kaTh CHOPMUPOBAHHOCTh Y 00yUarOIUXCsl YMEeHUH:

WCTO/Ib30BaTh  TOHATUS:  (QuU3UUeCcKhe W XUMUUeCKue  sIBJIeHUs,
Hab/to/leHre, SKCIIepUMeHT, MO/ieflb, TUIOTe3a, eAUHUIIbl (U3UUeCKUX
BeJIMUMH, aTOM, MOJIeKyJa, arperaTHble COCTOSIHMSI BellecTBa (TBEpOe,
KUIKoe, ra3000pa3Hoe), MeXaHMUeCKOe [BI)KeHHe (paBHOMEpHOe,
HepaBHOMEpDHOe, TMPSAMOJIMHEMHOe), TPaeKTOpUsl, pPaBHOJEWUCTBYOLIAs
Cufa, Jedopmariusi (ynpyras, TJIaCTU4ecKast), HEBECOMOCTb,
COOOIIIAIOIIMeCs] COCY/bI;

pasnnuath sBieHus (quddysus, TerioBoe ABWKEHHEe YacCTHl] BelecTBa,
paBHOMEpHOe  [JBWKEHWe, HepaBHOMEDHOe  [BWXEHWe, HWHepLus,
B3aUMO/Ie/ICTBUE TeJl, paBHOBeCHe TBED/bIX Tel C 3aKPerviéHHOW OCbIO
BpallleHusi, Tepejaya JaBjeHUs1 TBEPABIMUA TejlaMH, >XUAKOCTIMU U
rasamy, arMocepHOe [laBjieHWe, TIlaBaHUWe Tes, [peBpalleHus
MeXaHUUeCKOM SHepruuv) Mo OMMCAHWI0 MX XapaKTepHbIX CBOMCTB U Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JJaHHOe (hpH3UUeCcKoe sIBJIeHUE;
pacrno3HaBaThb MpOsIBJIEHWE MW3YYEHHBIX (PU3NUECKUX SIBJIEHUM B
OKpY>Karoll[eM Mupe, B TOM uucie (uU3uyeckKue SiBIeHUS B TPUPOJE:
MpUMeEpBI IBMXKEHUsI C Pa3/IMUHbIMUA CKODOCTSIMU B >KMBOM W HEXUBOU
Tpupojie, AEeUCTBUE CW/Ibl TPeHUs B TPUPOJile U TeXHUKe, BIUSHUE
aTMoc(hepHOro JjaBjieHus] Ha >KUBOW OpraHu3M, TJlaBaHUe pbI0, pblyaru B
Tesle yesioBeKa, MPH 3TOM MepeBO/IUTh MPAKTUUECKYHO 3a/jauy B yueOHYIO,
BbIZIEJIATH CYI|eCTBeHHbIE CBOMCTBA (MpU3HAKK) (hHU3UUeCKUX SIBJIEHUM;
OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (pU3UUeCKUe SIBJIeHUS, UCTI0JIb3Ys
¢dusnueckre BeaMUMHBI (Macca, 00BEM, TIJIOTHOCTH Bell[eCTBa, BpeMs,
MyTh, CKOPOCTb, CPeJHSISI CKOPOCTh, CH/ia YIIPYrOCTH, CUIa TSHKeCTU, BeC
Tena, CWIa TpeHus, [JaBieHWe (TBEPAOro Tena, >KULKOCTH, Tasa),
BBITA/IKUBAIOIIAsl CHjia, MeXxaHHWJecKass paboTa, MOIHOCTb, TIJIeU0 CHJIBI,
MOMEHT CHU/bl, KO3(@ULIMEHT TMOJe3HOr0 [JeHCTBUS MeXaHH3MOB,
KUHETHWYeCKasi W TOTeHLUalbHasi SHeprusi), Mpyd OMNUCAaHWUU TPaBUIbHO
TPAaKTOBaThb  (PU3NUECKUM  CMBICJ  MCMOJIb3YeMbIX  BEJIMUMH,  HUX
o003HaueHUss ¥ eJUHUIIbI (U3NUECKHUX BeIMUMH, HAaXOJUTh (OPMYJIBI,
CBSI3bIBAIOLIME JAaHHYIO (PU3MUYECKYIO0 BEMUMHY C JAPYTMMU BeTMUYMHAMU,
CTPOUTH TPaPUKU U3yUeHHBIX 3aBUCUMOCTeHN (DU3NUeCKUX BeTUUUH;
XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKre SIBJ€HUSI U TIPOLIeCChI,
WCMO0JIb3ys TIpaBu/a CJI0KeHUs1 CU (BAOJIb OAHOM MPsIMOW), 3aKOH I'yKa,
3akoH [lackansi, 3aKoH ApxuMme/a, TIPaBWIO paBHOBecHsi pbiuara (6/10Ka),



«30J/I0TO€ TIPAaBUJIO» MeXaHWKHM, 3aKOH COXPaHeHWsi MeXaHWueCKou
SHEpruy, Mpyd S5TOM [JaBaTb CJIOBeCHYI (DODMYJMPOBKY 3aKOHa W
3arMuChIBaTh €ro MaTeMaTUUeCcKoe BbIpaXkeHUe;

00BSICHATH (pr3UUecKue SIBJIEHMS, TTPOLIECChl U CBOMCTBA TeJl, B TOM UHC/Ie
M B KOHTEKCTe CUTyal[uli MPaKTMKOOPWEHTHPOBAHHOTO XapakTepa:
BBISIB/ISITh TTPUUMHHO-CJIEICTBEHHbIE CBSI3H, CTPOUTb 00BsicCHeHWe u3 1-2
JIOTUYECKUX IIaroB C OMOpPOM Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3UUYECKUX
sIB/IeHUH, (PU3NUEeCKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pelllaTb pacuéTHble 3ajjaud B 1—2 [eUCTBUS, WCIO/b3ysl 3aKOHbI U
dbopMy/ibl, CBsI3bIBalOLME (PU3MUECKHWe BeJWUYMHBL: Ha OCHOBE aHau3a
YCJIOBUSI 3a/lauM 3alMChbIBaTh KPaTKOe YC/A0BUe, MOJCTaBAATh (r3nuecKre
Be/MUMHBI B ()OpPMyJ/ibl UM TIPOBOAUTH PacyéThbl, HaXOJWUTb CIIPABOYHbIE
JaHHbIe, HeOOXOAMMbIe i pellleHus 3a/ay, Ol[eHUBaTh PeaTMCTUUYHOCTD
T0/TyuYeHHOW (Pr3UUeCcKom Be/IMUMHbI;

pacrio3HaBath TMpo0/ieMbl, KOTOpble MOJKHO pelIUTb T[pU T[OMOILIHY
¢uU3MUeCKrX MeTOZIOB, B OMTMCAHUU UCC/Ie/I0BaHUs BbI/Ie/ISITh IPOBepsieMoe
npeAnosokeHde  (rumoresy),  pa3avuaTb W UHTePHpPeTUPOBaTh
TOJyUeHHbIA pe3y/bTaT, HAaxOJuUTh OLIMOKKW B XOZe OIbITa, [eaTh
BBIBO/IbI 10 €r0 pe3yJ/bTaram;

MPOBOJIUTh  OTBITHI TI0 HaOMOAeHuI0 (PU3NUeCKUX SBJI€HUM WU
bur3nueckux CBOMCTB Ten: dbopmynupoBaTthb TIpOBepsieMble
TIpe/ITI0/I0’KeHHs1, COOMPATh YCTAHOBKY U3 TIPe//I0yKeHHOT0 000py/Jj0BaHuUs,
3aruChIBaTh X0/ OMbITa U (HOPMYIUPOBaTh BHIBOJbI;

BBIMIOJIHSTh TPsSIMble U3MepeHHsi PacCTOsIHUS, BpPeMeHM, MacChl Tea,
00BbéMa, CUIBI U TeMIlepPAaTypbl C WCIOAb30BaHWEM AaHA/IOTOBBIX U
1[MbpOBLIX TPUOOPOB, 3aMuChiBaTh II0Ka3aHUs TPUOOPOB C YuéTOM
3aZlaHHOM abCOMIOTHOM MOTPELTHOCTH M3MepeHU;

MIPOBO/IUTH UCCJI[0BaHKE 3aBUCUMOCTH OJHOM (D3UUeCKOl BeJTMUUHBI OT
JIPyTOM C HCMHO0J/Ib30BaHWEM TIPSMBIX H3MepeHUM (3aBUCMMOCTU TIyTH
PaBHOMEDHO [IBWXKYLIETOCs Tejla OT BPEMEHM [JBWKEHHUsI Tesa, CHUJIbI
TPEeHMs CKOJTbKeHUsI OT Beca Tejla, KaueCcTBa 00pabOTKM MOBEpXHOCTeM Test
Y He3aBUCHMOCTU CUJIbI TPEHUSI OT IJIOL[aZ COTIPUKOCHOBEHUS TeJl, CHJIbI
YIPYTOCTA OT y/AJWHEHUs TIPY)KUHBI, BbITAJKMBAIOIeN CHIbI OT 00béMa
MOTPY>KEHHOW YaCTH TeJla U OT IJIOTHOCTHU >KUAKOCTU, €6 He3aBUCUMOCTHU
OT TUIOTHOCTH TeJsia, OT IJIyOUHbI, Ha KOTOPYIO TOTPYKEHO TeJso, YCI0BUN
TJIaBaHUsSI TeJl, YC/IOBUM paBHOBeCHsl pblyara v OJIOKOB), yuaCTBOBaTh B
TJIAHUPOBAaHUM ~ y4eOHOrO WCC/efioBaHMs, CoOMpaTh yCTaHOBKY U
BBITIOJIHATb W3MEDPEeHUs, Ceysl Tpe[0)KeHHOMY I/laHy, (PUKCHUPOBATh
pe3y/ibTaThl TOJyYeHHOM 3aBUCUMOCTH (U3UUECKHUX BeJMUMH B BUJE



TIpe//IoyKeHHBIX Tabmuil U TpadurKoB, Je/aTh BBIBOJLI T0 pe3yabTaTaM
WCCIeJOBaHMUS;

MPOBO/IUTh KOCBEHHble HW3MepeHHs1 (U3NUeCKUX BeTWuuH (TVIOTHOCTD
BelleCTBa JKUAKOCTU W TBEPJAOr0 Teja, CWAa TPEHUsS] CKOJIbXEeHUS,
JaBlieHWe  BO3/yXa, BbITaJKMBAlOIasi CWa, [JeHCTBylomas Ha
MOTPYKEHHOE B J>KUAKOCTb Teso, Ko3(h(dUIMeHT Toyie3HOro [elCTBuUs
MPOCTBIX MEXaHWU3MOB), CJieiysl TPeJIOKeHHOM WHCTPYKIUU: TIpU
BBIITOJIHEHUM HW3MepeHHN coOUpaTh 3KCTepUMEHTallbHYI0 YCTaHOBKY U
BBIUMC/ISITh 3HaUeHe NCKOMOW BeJTMUMHbI;

cobJtro/1aTh TIpaBU/ia TEXHUKH 0€3011acCHOCTH TP paboTe ¢ 1abopaTopHBIM
obopyoBaHuEM;

yKa3bIBaTh MPUHIUIBI AeUCTBUS MPUOOPOB M TEXHWUUECKUX YCTPOMCTB:
BeCbl, TEPMOMETp, AWHAMOMETp, cCooOIarolecss cocyabl, Gapometp,
pblyar, MOoABM>XHBIN U HEITOABW)KHBIN 010K, HAaK/IOHHAS TIJIOCKOCTh;
XapaKTepU30BaThb TPUHIUIBI  JAeMCTBUS H3YUYEHHBIX IIPHOOPOB W
TeXHAYECKUX YCTPOWCTB C OIMOPOM Ha WX OMNUcaHusi (B TOM 4YMCIe:
TIOJIIIIUITHUKY, YCTPOWCTBO  BOZOTIPOBOJA, TU/PAB/IAYECKUI  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIITHEeBOM HAacOC, apeoMeTp), UCTIO/b3ysl 3HaHUS
0 CBOMCTBaxX (hM3UUeCKUX SIBJIeHWM U Heobxo/auMble (pu3ruecKre 3aKOHBI
Y 3aKOHOMEPHOCTH;

NIPUBOJUTE  TpUMepbl  (HaxoAuTh WHGMOpMALMI0 O  TpUMepax)
MIPAKTUUeCKOTO KCII0/Ib30BaHUsl (PU3MUeCKUX 3HaHWW B TOBCeHEBHOMU
)KU3HU Jij1s obecrieueHusi 6e30macHOCTH TIpU obpailieHUu C rpubopamu u
TEeXHUUEeCKUMHU YCTPOMCTBaMH, COXPAaHEHUsl 370POBbs U COOJIFOZIeHMs
HOPM K0JIOTUUYECKOTO TTOBeJieHHs B OKpY»Katollel cpefe;

OCYIIeCTB/SAITh OTOOp MCTOUHMKOB WH(opMmaluu B VHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TTOUCKOBBIM 3allpOCOM, Ha OCHOBE UMEHOIIUXCS
3HAaHUW W TyTéM CpaBHEHHUS pa3/MUYHbIX WCTOYHUKOB BBIZIEJISITh
nHbOpMaI[MIo, KOTopas SIB/sSIeTCs TPOTUBOPEUMBON WM MOXKET OBITb
HEeJIOCTOBEPHOM;

WCTIO/Tb30BaTh TPU BBITIOJTHEHWH yUeOHBIX 3a/laHU Hay4YHO-TIOMYJISIPHYO
nUTepaTypy  (U3MUecKoro Cofep)KaHus, CIpaBOUHble MaTepualibl,
pecypchbl ceTu VIHTepHeT, BafieTb NMPUEMaMH KOHCITEKTUPOBAHUS TEKCTa,
ripeobpa3oBaHusl MHGOPMALMY U3 OJHOW 3HAKOBOW CHUCTEMBI B [PYTYIO;
co3/laBaTb COOCTBeHHbIe KpAaTKUe MUCbMeHHbIe U YCTHble COOOIeHUsT Ha
OCHOBe 2—3 MCTOYHUKOB MH(pOpMaLuy (pU3MUecKoro cofep>kaHus, B TOM
yrcsie MyOJUYHO JefaTh KpaTKve COoOoOIeHus 0 pe3y/bTaTaX IPOEKTOB
WM yuyeOHBIX WCCAefOBaHWM, TIPU 3TOM TPaMOTHO HCII0/Ib30BaTh



W3yueHHbIM TIOHATUMHBLIM anmapaT Kypca (PU3WKH, COMNPOBOXK/ATh
BBICTYTI/IEHWE TIpe3eHTaliel;

TIPU  BBITIOJTHEHUW YueOHBIX ITPOEKTOB M WCC/Ie[IOBaHUM PpacIpefensiTh
00513aHHOCTH B TPYIIIle B COOTBETCTBUM C IIOCTAB/IEHHBIMM 3aJjauaMH,
ClelUTh 3a BbIMIOJIHEHUEM TIJlaHa [JeWCTBUM, aJileKBaTHO OLleHWBAaTh
COOCTBeHHBIM  BK/AaZ, B  [JIeTeIbHOCTh  TPYMMbl,  BbICTPAWBaTh
KOMMYHUKAaTUBHOE B3aMMO/IeHiCTBUE, YUUTbIBAsi MHEHUE OKPY KatoIUX.

K koHily obyueHusi B 8 Kj1acce mipeJMeTHbIe pe3y/ibTaThl Ha 6@30BOM YPOBHe
JOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTH ¥ 00yYaroIUXCsl YMEHU:

WCII0J/Ib30BaTh TOHSTUS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOEe ABMKEHUE
aTOMOB U MOJIEKYJI, arperaTHble COCTOSTHUS Bell|eCTBa, KpUCTa/UIMUeCKue U
amop(Hble Tesna, HACBILEHHbIM W HEeHAChILeHHbIM Map, BJIAXKHOCTb
BO3/lyXa, Temreparypa, BHYTDeHHsisl SHEprus, TeIJIOBOW [IBUraTe/b,
3/IeMeHTapHbIN 3/IeKTPUYECKUN 3apsi/l, 3JIeKTpUUecKoe T10Jie, TTIPOBOJHUKU
Y [IN3JIEKTPUKH, MOCTOSTHHBIA 3/IEKTPUYECKHH TOK, MarHUTHOE T10J1€;
pa3nuuarth fiBJieHUs (TervioBoe pacClIMpeHHe U CKaTue, Teruiornepejauva,
TEeIJI0OBOe PaBHOBeCHe, CMauMBaHWe, KalWIsIpDHbIe sIBJIEHUs, WCIlapeHue,
KOHJleHCal[usl, T/laB/ieHre, KpUCTa/u3alus (OTBepAeBaHUe), KUIEHUe,
TerJionepeaya (TeryIoNpoBOAHOCTb, KOHBEKL[US, U3JlydeHue),
3JIEKTpU3aLUs TeJl, B3aUMOJENCTBYE 3apsi/ioB, JEUCTBUSL 3JIEKTPUUECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3auMOJEUCTBME MAarHuTOB, [elCTBUe
MarHuTHOTO TOJIs1 Ha TIPOBOJHUK C TOKOM, 3JIeEKTPOMAarHuTHasi UHAYKLIMS)
M0 OMNWCAHUIKD WX XapaKTepHbIX CBOMCTB U Ha OCHOBE OIbITOB,
JIEMOHCTPUPYIOLIUX JJaHHOE (pHU3UUeCKOe SIBJIEHUE;

pacrio3HaBaThb TMpOsIBieHWe M3Y4YeHHbIX (PU3NUeCKUX SIBJIeHUN B
OKpy)KarollleM Mupe, B TOM uucie (u3uyeckue siBJieHHUs B MPUPOJeE:
MOBEPXHOCTHOE HaTSDKEHWEe W KalWUIApHble SIBJIEHHUS B TIPUPOJE,
KpUCTa/Ulbl B Tpupoje, u3nydyeHwe CojHL@, 3amep3aHue BOJOEMOB,
MopcKue 6pu3bl, 06pa3oBaHHe pPOChl, TYMaHa, WHesl, CHera, 3/IeKTprUUecKue
siBJIeHUs] B aTMocdepe, 3/€KTPUUYECTBO KMBBIX OPraHUW3MOB, MarHUTHOE
nose 3emid, Jpeld MOJOCOB, POSb MAarHATHOIO MOJiS [/ )KWU3HU Ha
3emJie, MOISIPHOE CUSIHUE, TIPU 3TOM IepeBOUTH NPAaKTUUYECKYIO 3a/jauy B
yueOHY0, BBbIZIEJIATH CYIIIeCTBEHHbIE CBOMCTBA (TIpU3HAKKU) (DU3UUECKUX
SIBJICHUM;

OMUCHIBATH U3yUeHHbIE CBOMCTBA Tel U (PpU3UUECKUe SIBJIEHUS, UCTIOJIb3YS
(¢r3nueckre BeMUYUHBI (TeMIlepaTypa, BHYTPEeHHSS] SHeprus, KOJM4eCTBO
TeIJIOThI, yJle/lbHasi TerIOEMKOCTh BeleCTBa, y/e/ibHas TerioTa
TJIaB/IeHUs, yjenbHas TeIryioTa Iapoobpa3oBaHusi, y/elbHas TerioTa
CropaHusi TOIUIMBA, KO3(@ULIMEHT TMO0JIe3HOr0 [JeHCTBUS TerJIOBOU



MalllMHbl, OTHOCHWTE/IbHAS BJI&KHOCTb BO3/lyXa, 3JIEKTPUYECKUM 3apsif,
CUja TOKa, SJIEKTPUYeCKOe HarlpshkeHue, COIPOTUBJIEHWE IIPOBOJHUKA,
ylenbHOe  COMpOTHB/€HWEe  BelllecTBa, paboTa W MOILHOCTb
3JIEKTPUYECKOIO0  TOKAa), TMpPUA ONWCAHWA TPaBWIbHO  TPaKTOBaThb
bu3nUecKuii CMBIC/T WCIOJ/Ib3YeMbIX BeJWUYMH, 0003HAueHUs] U eJUHUIIbI
(bu3nUecKux BeMYMH, HAXOAUTb (OPMYJbl, CBSI3bIBAIOLIME [IaHHYIO
(Y3UUeCKyl0 BEJIWUMHY C JPYTMMHM BeJIMUMHAaMH, CTPOMTh TrpauKu
V3YUYEHHbBIX 3aBUCMMOCTeN (PU3NUYeCKUX BeJTNUUH;

XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKre SIBJ€HUSI U TIPOLIeCChI,
VICTIO/Ib3Ys. OCHOBHBIE TIOJIOXKEHUS MOJIEKY/ISIPHO-KMHETUUeCKOM Teopuur
CTPOEeHHs BellleCTBa, MPUHLUI CYINepHo3uLUU Tosied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3aps/a, 3akoH OMa /11 yyacTKa L|elu, 3aKOH
Ixoynsa—JleHlja, 3aKOH COXpaHeHUs DSHepruv, 0npyd 3STOM [1aBaThb
C/IOBeCHYIO0 (DOPMYJIMDOBKY 3aKOHa W 3alMChiBaTh €ro MaTeMaTUuecKoe
BBIDA)KEHUE;

00BSICHATL (M3MYeCKUe TIPOLeCChl U CBOWMCTBA Tej, B TOM UHWC/Ie U B
KOHTEKCTe CUTYyallui MPAaKTUKOOPWEHTUPOBAHHOTO XapaKTepa: BbISB/ISAThH
TIPUUMHHOC/IeICTBEHHbIE CBSI3H, CTPOUTH 00BsICHEHUe M3 1-2 JIOTHUYecKux
11aroB C Onopord Ha 1-2 M3y4yeHHBIX CBOMCTBA (PM3UUECKUX SIBJIEHUM,
(r3UUeCcKrX 3aKOHOB WX 3aKOHOMEPHOCTEW;

peliaTb pacuéTHble 3ajayud B 2-3 [EeUCTBUS, WCIO/Ib3ySd 3aKOHbl U
dbopMy/ibl, CBsI3bIBalOLIME (PU3HMUECKHWe BeJWUYMHBL: Ha OCHOBE aHa/u3a
yCJIOBUS 3a/lauyM 3alMChbiBaThb KPAaTKOe YCJIOBHE, BBISAB/IATh HELOCTATOK
JNAHHBIX [JIsi  pellleHusl 3afiaud, BbIOMpAaTh 3aKOHBI W (OPMYJIbI,
HeoOXoJuMble i1 e€ pelleHus, TIPOBOAUTb pacuéTbl W CpPaBHUBATH
NoJIyyeHHOe 3HaueHue (PU3nUeCcKolr BeJIMUMHbBI C U3BECTHBIMU JJaHHBIMUY;
pacrio3HaBath TMpo0/ieMbl, KOTOpble MOJKHO pelIUTb T[pu T[OMOILIY
(r3UUeCKMX MeTOJOB, HWCIIO/b3ysl OMNMCAaHWE WCC/Ie[OBaHUs, BbIEJSATh
TpoBepsieMOe  TpeJAToI0oKeHUe, OLleHWBaTh MPAaBU/IBHOCTb  TOPSAKA
TIPOBe/|eHHs UCC/IeJOBaHUS, [jeNaTh BBIBO/bI;

MIPOBOAUTL OMbIThl 1O HabOMIOZEHUI0 (U3MUeCKUX SIBJeHUW WU
(r3UUeCKrX CBOUCTB TeJl (KanWUISpHbIe SIBIeHUS], 3aBUCUMOCTD [laB/IeHHUS
BO3/lyXa OT ero o0béMa, TeMriepaTyphbl, CKOPOCTH TIpOLiecca OCThIBAaHUS U
HarpeBaHusi TIpYM U3AyUYeHUM OT 1[BeTa H3/ydvaroilei (TorJioliaroiei)
MOBEPXHOCTH, CKOPOCTb MCIapeHusi BOJAbI OT TeMIlepaTypbl KUAKOCTU U
IIoLa i eé TIOBePXHOCTH, 3JIeKTpU3alysi TeJl W B3auMOJEeUCTBUE
3/IEKTPUYECKUX  3apsilOB, B3aMMOJEWCTBUE TIOCTOSIHHBIX MAarHuTOB,
BU3ya/M3alUsli MAarHWTHBIX I10/IeM TIOCTOSIHHBIX MAarHWTOB, [eUCTBUS
MarHMTHOTO MOJII Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA 9JIEKTPOJBUTraTesisi TMOCTOSIHHOTO TOKa): (hOpMYy/IMpOBaTh
TipoBepsieMble TMPeATOoI0XKeH!s, COOMpaTh YCTAHOBKY U3 TIPe//I0)KeHHOT0
000py/10BaHusl, OMKCHIBATh X0/ OMbITa U (HOPMYIUPOBATh BHIBObI;
BBIIIOJIHSTL ~ TpsIMble  K3MepeHusi  TemrepaTypbl,  OTHOCUTE/bHOU
BJI&XXHOCTU BO3/lyXa, CWIbl TOKA, HarpsbKeHUsi C MCI0Jb30BaHUEM
aHaJ/IOTOBBIX TPUOOPOB M [JaTUMKOB (PU3MUECKUX BeJMUWH, CPaBHUBATh
pe3yJibTaThbl M3MepPeHUM C yU8TOM 3a/laHHOM abCO/TIOTHOM MOTPeIIHOCTH;
TIPOBO/IUTH UCCJI[0BaHKE 3aBUCUMOCTH OJHOM ()3UUeCKOl BeJTMUUHBI OT
JPyrol C WCIO0/Jb30BaHWEM MPSIMBIX HM3MepeHUM (3aBUCHUMOCTb
COMPOTUB/IEHUS] TIPOBOJHMKA OT €ro [J/IWHbI, TJIOLWaZW TOMepeyHoro
CeueHus U yZe/IbHOTO COTIPOTHB/IEHUS BelljeCTBa MIPOBOHMKA, CUJTbI TOKA,
UAYyLIero uepe3 TIPOBOJAHUK, OT HamNpsyKeHUsI Ha TMPOBOJHUKe,
ucceloBaHUe — TI0C/ie[jOBaTe/lbHOTO UM Tapajuie/lbHOTO  COeMHEeHUM
TIPOBOAIHUKOB): TIJIAHMPOBAThb HCC/e/JOBaHWe, COOMpAaTh YCTAaHOBKY W
BBITIOJIHATL W3MepeHusi, Crefysi TpeAJio)KeHHOMY T[laHy, (UKCHPOBATb
pe3y/bTaThl TOMYYeHHOW 3aBUCUMOCTU B Bue Tabmmi, U rpadukos,
JlefiaTh BBIBO/IBI 10 pe3yJ/ibTaTaM UCC/ie0BaHus;

TIPOBO/JIJUTh KOCBEHHbIe W3MepeHUs (PU3NUeCKUX BeJWuyuH (yZJenbHast
TeTVIOEMKOCTb ~ BellleCTBa, COMpPOTHB/EHWe TPOBOJHMKA, pabora u
MOIITHOCTb 3JIEKTPUUECKOTO TOKa): TUIAHUPOBAaThb W3MepeHUs, cobuparthb
9KCIIepUMeHTaIbHYI0 YCTaHOBKY, CJ/ie[lysi MpeJ/I0)KeHHOW WHCTPYKLWH, U
BBIUUC/IATH 3HaUeHUe BeJIUUKHBI;

co0stoiaTh MpaBu/ia TEXHUKK 6e30MacHOCTU npy paboTe ¢ labopaTOpHBIM
obopy/ioBaHHEM;

XapaKTepU30BaTh TPUHIUMBI AeUCTBUS HW3y4YeHHbIX TIPUOOPOB WU
TeXHUUECKMX YCTPOMCTB C OINOPOM Ha KX OMUCaHusi (B TOM YMCIIE:
CUCTeMa OTOIIeHUSI /JOMOB, TMTPOMETp, TapoBasi TypOWHa, amrepMmeTp,
BOJIbTMETDP, CUBTUMK 3eKTPUUYECKOW SHEpPruu, 3/eKTPOOCBETUTEJbHbIe
npubOpBI, HarpeBaTebHbIE TEKTPONPHUOOPHI (TIPUMEpHI), 3/IeKTPUUeCKUe
TipeIOXPaHUTe/TH, 3JIeKTPOMAarHuT, 3JIeKTPO/BUraTe b OCTOSTHHOTO TOKa),
WCTIO/Ib3ysl 3HAaHWSI O CBOMCTBAaX (DM3UUECKUX SIBJIEHWM U Heo0XouMble
¢du3nuecKre 3aKOHOMEPHOCTH;

pacrio3HaBaThb TIPOCTble TeXHUUeCKUe YCTPOWCTBA U H3MepUTeJIbHbIE
npubopbl 10 CXeMaM M CXeMaTU4YHbIM pHUCYHKaM (KUAKOCTHBIN
TePMOMETp, TePMOC, TICUXPOMETpP, TMTPOMETp, JBUraTe/ib BHYTPEHHero
CrOpaHusi, 37eKTPOCKOI, peoCcTar), COCTaB/sITh CXEeMbl 3/IeKTPUUEeCKUX
1jereli C moc/jeAoBaTe/IbHbIM U Mapasiie/ibHbIM COeJJUHEHHEeM 3/1eMEeHTOB,
pa3nuuasi yCJ0BHbIe 0003HaUeHHs 3/IEMEeHTOB 3/IeKTPUUeCKUX LieTlef;



NIPUBOJUTE  TpUMepbl  (HaxoAuTh WHGMOpMALMI0 O  TpUMepax)
MIPAKTUUeCKOTO KCII0/Ib30BaHUsl (PU3MUeCKUX 3HaHWW B TOBCeJHEBHOMU
)KU3HU Jiji obecrieueHusi 6e30macHOCTH TpU obpallieHUu C rpubopamu u
TEeXHUUEeCKHMHU YCTPOMCTBaMH, COXPaHEHUsl 37I0POBbsi U COOJIFOZIeHMs
HOPM K0JIOTUUYECKOTO TTOBeieHHs B OKpY»Katollel cpefe;

OCYIIeCTB/SATh TIOUCK WHGpopMauu  (U3NYECKOTO0 COJep)KaHusi B
HTepHeTe, Ha OCHOBE UMEIOIMIMXCS 3HAaHUM W TIyTéM CpaBHEHUS
JOTIOJTHUTE/TbHBIX ~ MCTOUHUKOB — BbIIeNSATh  WH(OpMALUio, KOTopas
SIBJISIETCSI IPOTUBOPEUNBOM UM MOXKET OBITh HeJI0CTOBEPHOM;
WCTI0/Tb30BaTh TIPU BBIMOHEHWH Y4eOHBIX 3a/laHui HayuHO-TIOMYJISSPHYIO
nuTepatypy  (U3MuUecKoro Co/iep)KaHWs, CIIPaBOYHble  MaTepuasbl,
pecypchl ceTu VIHTepHeT, BJiafieTh MPUEMaMU KOHCTIEKTUPOBAHUS TEKCTa,
nipeoOpa3oBaHysl HHGOPMALIMY U3 OJHOW 3HAKOBOW CHUCTEMBI B [PYTYIO;
co3/laBaTb COOCTBEHHbIe THMCbMeHHble W KpaTKHe YCTHble COOOIeHus,
000011ass MHMOPMAIMI0O M3 HECKONbKHUX WCTOYHUKOB (HU3UUECKOTO
cofiepKaHHs, B TOM UWCAe TyOJIMYHO TMPE/ACTaB/ATh Pe3y/bTaTbl
TIPOEKTHOM W/IM UCC/e/IoBaTeIbCKON esITeTbHOCTH, TIPU 3TOM TPAMOTHO
WCIIO/Ib30BaTh  U3yUeHHBbIM TIOHATUMHBIM  amnmapar Kypca (U3UKU,
COTIPOBOXKZATH BBICTYTIJIEHHE TIPe3eHTalvel;

MpY  BBIOJIHEHUM Y4eOHBIX TIPOEKTOB U MCC/Ief0BaHUM (hU3MUeCcKuX
TIPOL[ECCOB pacrpeziesiAiTb O00s3aHHOCTH B TpyIMIe B COOTBETCTBHUHU C
TOCTaB/IeHHBIMU 3a/ladaMU, CJIe[JUTh 3@ BBIMOJHEHWEeM TIIaHa JeMCTBUM U
KOPPEeKTHPOBAThb €ro, afZieKBaTHO OlleHWBAaTh COOCTBEHHBIM BK/af, B
JiesiTeTbHOCTh TPYIIMbI, BBICTPauBaTh KOMMYHUKATHBHOE B3aUMO/IeNCTBIe,
TIPOSIBJISS TOTOBHOCTH pa3peliaTh KOHMIUKTHI.

K koH1ly oOyueHusi B 9 Kjiacce mipejMeTHbIe pe3y/ibTaThl Ha 6a30BOM YpPOBHe
JOJDKHBI OTpaXkaTb C(hOPMHUPOBAHHOCTH Y 00yUaroLUXCsl yMeHU:

VICTIO/Ib30BaTh TOHATHS: CHUCTeMa OTCUéTa, MarepuasbHas TOYKa,
TPAeKTOpUsl, OTHOCHUTETbHOCTh MeXaHWUYeCKOro [ABWXeHUs], Aedhopmariusi
(ynpyrasi, mjacTUyeckasi), TpPeHWe, LeHTPOCTPEMUTE/NbHOe YCKODEHUE,
HEBeCOMOCTh U Teperpys3Ku, LieHTp TshKecTd, abCOMIOTHO TBEpAOe TeJlo,
LIEHTP TsDKeCTU TBEPJOro TeJja, paBHOBeCHe, MexaHuueckue KosjeOaHUs U
BO/IHBI, 3BYK, WHGPa3BYyK U Y/AbTPA3BYK, 3/€KTPOMAarHWTHbIE BOJIHBI,
IIKajia 3/IeKTPOMAarHUTHBIX BOJTH, CBeT, OJIM30PYKOCTb U /1aTbHO30PKOCTb,
CMEeKTPbI WCITyCKaHUs U TIOrJIolleHus], anbda, 6eTa- U raMMa-u3nydeHus,
V30TOMBI, i/jepHas SHepreTHKa;

pa3nuyath siBjieHUs (paBHOMEPHOe Y HepaBHOMEpPHOe MPSMOJIMHeNHHOoe
JBIDKeHWe, PaBHOYCKOPEHHOe TpsSIMOJIMHeNHOe [BIKeHHe, CBOOOHOe
naZieHue Tesl, paBHOMEpPHOe JIBI)KEHHe M0 OKPY>XHOCTH, B3aUMOZEUCTBUE



TeJl, peakKTUBHOe [IBI)KeHHe, KosmebaTeslbHOe ABMKeHUe (3aTyxarolye U
BbIHY)K/IeHHble KoJjieOaHUsI), Pe30HaHC, BOJIHOBOe JBI)KeHHWe, OTpakeHHe
3BYKa, MPSMOJIMHEMHOe pacIlipoCTpaHeHue, OTpakeHHe W IpejioMjeHue
CBeTa, TI0JITHOe BHYTPeHHee OTpakeHUe CBeTa, pa3jioxkeHre Oeoro cBeTa B
CIIeKTP U  CJI0)KeHWe CreKTpaJbHbIX LIBETOB, [JUCIIEPCUsl CBETa,
eCTeCTBeHHasi paZIMOaKTUBHOCTb, BO3HWKHOBEHHWE JIMHEMUaTOro CreKTpa
W3/y4eHHs ) M0 OMUCAHUIO0 UX XapaKTePHBbIX CBOMCTB U HAa OCHOBE OMbITOB,
JIeMOHCTPUPYIOLUX JaHHOe (PU3UUeCKOe SIBJIEHUE;

pacrio3HaBaTh TMpOsIBieHWe MW3Y4YeHHbIX (PU3NUECKUX SIBIEHUN B
OKpy)KaroljeM Mupe (B TOM u4uc/ie (Qu3duecKude sIBJIeHUS B MPUPOJE:
TIPU/IMBLI U OTJIMBBI, ABMKeHHe TiaHeT Co/IHeUHOW CUCTeMbl, peaKTUBHOe
[BIDKEHUE JKUBBIX OpPraHW3MOB, BOCIPUSITHE 3BYKOB >KWUBOTHBIMH,
3eMJIeTpsiCeHUe, CelicMUYecKrWe BOJHbI, I[yHaMH, 3X0, LiBeTa TeJ,
OTNTUYeCKHe siBJIeHUs B TIpUpoOZe, OMOOruueckoe MAeiiCTBUE BUIUMOTO,
yAbTPa(MONETOBOTO UM PEHTTeHOBCKOTO W3/yUeHUM, eCTeCTBeHHbIN
PaZIMOAKTUBHBIM (DOH, KOCMUYECKHE Jyud, paJuO0aKTUBHOE H3/TyuyeHHe
TIPUPOAHBIX MWHEpPAJoB, [eCTBUe DPAJUOAKTUBHBIX U3IyueHUW Ha
OpraHusM 4eJjioBeKa), MPU 3TOM Ie€pPeBOJUTH TPAaKTUUYECKYIO 3a/jauy B
yueOHY0, BbIIEJIATH CYII[eCTBeHHble CBOMCTBA (TIpU3HAKU) (DU3NUECKHUX
SIBJIEHUM;

OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (pU3UUeCKUe siBJIeHUSs, UCTI0/Ib3Ys
¢ur3nueckue BeJMUMHBI (CpefHssI W MrHOBEHHas CKODOCTb Teja TIpU
HepaBHOMEDHOM /[IBW)KEHWM, YCKOpeHUe, TepeMellleHue, MyTb, YT/I0Bas
CKOpPOCTh, CW/Ia TPEHWs, CWa YIMPYTrOCTU, CUIa TSKECTH, YCKOpeHue
cBOOOMHOTO TIaZieHHs, BeC Teja, HWMITYyJbC Teja, WMITYJbC CHJIBI,
MexaHhueckass paboTa W MOIIHOCTb, TIOTeHL[Ma/bHasi JSHEeprusi Tera,
TIOJIHSATOTO HaJi TTOBEPXHOCThIO 3e€MJIM, IMOTeHIUa/lbHasi SHeprusi C>KaTou
TIPY>KUHbI, KUHETWYEeCKasi SHeprus, IIO/Hasi MeXaHW4yecKasi >SHeprus,
Tepyuof, ¥ YacToTa KonebaHu, [I/TMHa BOJIHBI, TPOMKOCTh 3ByKa W BbICOTA
TOHA, CKOPOCTb CBETa, I0Ka3aTe/b MPeJOMJIEHUs CPejibl), TIPU OMUCAHUU
MpaBWIbHO TpPaKTOBaThb (DU3MUYECKUM CMBICI HCMOJb3yeMbIX BeJIUUWH,
0003HaueHUsA W eJUHUIIBI (U3NUECKHUX BeIWUMH, HaXOJUThb (OPMYJIbI,
CBsI3bIBAIOIME JaHHYIO (PU3NUECKYIO0 BeJIMUMHY C JAPYTMMU BeJTMUMHAMU,
CTPOUTH TPaPUKY M3yUYEHHBIX 3aBUCUMOCTeN (PU3NUECKUX BeTMUMH;
XapaKTepyu30BaTb CBOWCTBa TeJs, (U3MUYeCKUe SBAeHHUS W TIPOLIeCChl,
WCIIO/Ib3ys 3aKOH COXPaHeHWsI SHEPryuu, 3aKOH BCEMHUPHOIO TATOTEHUS,
TIPUHLMIT  CYTIepIIO3ULIUM  CWI, TIPUHLUIT OTHOCUTe/bHOCTH ['anues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWs UMIMYJIbCA, 3aKOHbI OTPaXKEHUsI U
ripe/iIoOMJIeHUsT CBeTa, 3aKOHbI COXPaHEeHUsI 3apsiZJOBOr0 U MacCOBOTO UKCeT



TIpU SiIepHBIX peaklysX, MPU 3TOM JlaBaTh CJIOBECHYHO (HOPMYJIMPOBKY
3aKOHA U 3alMChIBaTh €r0 MaTeMaTUUYeCKOe BbIpaKeHUE;

OOBSICHSTL (pU3MUecKue TPOLeCChl W CBOWMCTBA Tesl, B TOM YMC/ie U B
KOHTEKCTe CUTyalMd NPaKTUKOOPUEHTHUPOBAHHOI'O XapakKTepa: BBISB/ISATh
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTh 00bsICHEHUE U3 2—3 JIOTHYeCKUX
IIIarOB C OINOpOM Ha 2—3 HW3yueHHbIX CBOMCTBA (hH3UUECKUX SIBJI€HUU,
(r3nUeCcKrX 3aKOHOB WX 3aKOHOMEPHOCTEWN;

peliatb pacyéTHble 3ajaud (onuparoljuecs Ha cucteMy w3 2-3
ypaBHeHMI1), UCI0/b3ysl 3aKOHbI U (POPMYJIbl, CBs3bIBatOIMe (hr3uUecKre
BeJIMUMHBL: HAa OCHOBE aHajMu3a YCJOBUSI 3aJjlaud 3aluchiBaThb KpaTKOe
yCJ/IOBUe, BBISIB/ISITH HeJOCTarole Wid U30bITOUHbIe JaHHble, BbIOMpPATh
3aKOHBI U (hOpMyJibl, HEOOXO[UMBIe /IJIsi pellleHus], POBOUTL PAaCUEThl U
OLleHUBaThb  PEa/MCTUUHOCTh  TOJTYyUYEHHOTO 3HaueHus (U3UUecKou
BeJINUUHBI;

pacrio3HaBath TMpo0/ieMbl, KOTOpble MOJKHO pelIUTb T[pU T[OMOILIHY
(r3UUeCKMX MeTOJOB, HWCIIO/Nb3ysl OMNUCAaHWE WCC/Ie[0BaHUsl, BbIEJSATh
TipoBepsieMoe  TIpe/INI0/I0’KeHHe, OLIeHWBaTh TMPAaBWIbHOCTb — TOPsi/iKa
NpOBe/IeHUs]  UCCe/IOBaHUs], [le/laTb  BBIBOJbI, WHTEPIPEeTUPOBAaTh
pe3yJibTaThl HAabJTIOJeHUI U OTIBITOB;

MPOBOJIUTh  OTBITHI TI0 HaOMOAeHuI0 (PU3NUeCKUX SBJI€HUM WU
¢bur3uUeckux CBOMCTB Tes (U3yueHWe BTOPOrO 3akKoHa HbIOTOHa, 3aKOHa
COXpaHeHHUs SHepruM, 3aBUCUMOCTb Tiepuofia KojebaHui TpYy>XMHHOTO
MasiTHUKa OT MacChl Tpy3a M >KECTKOCTH TIPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTUTYZbl Ma/lbiIX KojieOaHWi, MPsIMO/IMHeHHOe paclpoCTpaHeH!e CBeTa,
pa3nioxkeHue 0e/lor0 CBeTa B CIIEKTP, W3ydeHUWe CBOWCTB M300pakeHUs B
TJIOCKOM 3epKajie YU CBOWCTB M300pakeHUsI TipefMeTa B coOuparoieit
nuH3e, HabJoJeHre CIUIOIIHBIX U JIMHeWYaThIX CIeKTPOB M3TyuYeHUs):
CaMOCTOSITE/ILHO ~ CcoOMpaTh yCTaHOBKY U3 u30bITOuHOro Habopa
o0Opy/loBaHHUs, OMHUCHIBaTb XOJA  OMbITa W  €ro  pe3yJbTaThl,
(dhopMyIMpOBaTh BHIBO/IbI;

TIPOBOUTL TIPU HEOOXOAUMOCTH CepUI0 TIPSIMBbIX W3MepeHul, ompejesisis
CpefHee 3HauyeHWe U3MepseMOl BeMUUMHbI ((POKYCHOE pacCTOSSHUE
cobuparoijeli JMH3bI), O0OOCHOBBIBATHL BBIOOP cCrocoba H3MepeHus
(n3MepuTEeBHOTO MPHUOOpA);

MPOBOJUTh UCC/elOBaHMEe 3aBUCMMOCTed (DU3NUeCKUX BeJUUYUH C
VICTIO/Ib30BaHMEM TIPSIMBIX U3MepeHUM (3aBUCUMOCTb IyTH OT BpPEMEHHU
TIPU PaBHOYCKOPEHHOM /IBI)KeHWH 0e3 HaualbHOW CKOPOCTH, Iepuofa
KoseOaHUiI MaTeMaTH4eCKOro MasiTHMKa OT [JWHbI HUTH, 3aBUCHMOCTU
yrja OTpaKeHWsl CBeTa OT yrIJa MaJeHus U yrja MpejoMJIeHusi OT yrja



nafieHyst): TUIaHUPOBaThb HWCCAeloBaHUE, CAMOCTOSTeIbHO CoOMpaTh
yCTaHOBKY, (DUKCUpOBaTh pe3y/ibTaThl TOAYyUYeHHOW 3aBHCHMOCTU
bu3MUeCKUX BeUYMH B BUZe TaO/UI] U TpadHKOB, [eaTh BLIBOJBI IO
pe3y/bTaTaM UCC/Ie/J0OBaHuS;

TIPOBOIUTL KOCBEHHBbIe Wu3MepeHusi (U3NUeCKUX BeJIWYUH (CpeHss
CKOpPOCTb M YCKOpDeHWe Tejla TIPU paBHOYCKODEHHOM [JBHKEHWH,
yCcKopeHue CBOOOZHOro MajieHusi, »KECTKOCTb TPY’>KHUHBI, KO3(PULeHT
TPeHUs] CKOJIbKeHUs, MexaHuuyeckas paboTa M MOIL[HOCTb, uYacTOTa U
nepuofi KosnebaHWY MaTeMaTHYeCcKOro W TIPY>KMHHOTO MasiTHUKOB,
ONTUUeCKass CHlIa COOHMparoIier JIMH3bI, PaJAMOAKTHUBHBIM  (DOH):
TUIaHUPOBaTh W3MepeHHs], COOMpaTh SKCIepUMeHTabHYI0 yCTaHOBKY U
BBITOJIHATh W3MEPeHusi, Ce[lysl TIpe/JIoKeHHON WHCTPYKLMU, BBIYHCTSTD
3HaueHWe BeJIMUMHBI M aHA/IM3UPOBATh T0/TyUYeHHbIe pe3y/bTaThl C YUETOM
3a/IaHHOM TMOrPeLIHOCTU U3MEPEHNH;

co0stoiaTh MpaBu/ia TEXHUKK 6e30MacHOCTU npy paboTe ¢ labopaTOpHBIM
obopy/ioBaHHEM;

pa3nuuaTh OCHOBHbIE TIPU3HAKM W3Y4YeHHbIX (U3NUECKUX MOJeslei:
MaTepuasbHasi TOUKa, abCOMIOTHO TBEpZOe Teso, TOUEUHBbIM HCTOUHUK
CBeTa, Jiyu, TOHKas JIMH3a, IUlaHeTapHas MOJe/b aToOMa, HYK/JIOHHas
MO/ieJib aTOMHOTO 5/Pa;

XapaKTepU30BaTh TMPUHIUMBI AeWCTBUS HW3Y4YeHHbIX TIPUOOPOB U
TeXHUYECKUX YCTPOWCTB C OIMOpPOM Ha WX OMNucaHusi (B TOM 4YHCIe:
CTIIUJIOMETp, [aTUUK{ TI0JIOKEHUs, PAaCCTOSHUS W YCKODEHWs, paKeTa,
9X0JIOT, OUKW, TepucKor, (oToamnmapaT, ONTHUYECKHe CBEeTOBO/bI,
CTIeKTPOCKOTI, /03UMeTp, KaMepa BuabCOHAa), HCMO/Ab3ys 3HAHUS O
CBOMCTBaX (U3MUeCKUX SIBJeHUA U HeobxoguMmble  (u3nuecKre
3aKOHOMEPHOCTWY;

WCTIO/Tb30BaTh CXeMbl U CXeMaTUYHble PUCYHKU W3YUEeHHBIX TeXHUUYECKUX
YCTPOMCTB, W3MepUTEeNbHbIX MPHUOOPOB M TEXHOJIOTUYECKUX TIPOI[eCCOB
TIpU pellleHuM y4eOHO-TIPAaKTUUeCKUX 3afiau, OMNTUUeCKhe CXeMbl [Jis
TIOCTPOEeHUs U300pa’kKeHU B TJIOCKOM 3epKasie U cobupatoliieii TMH3e;
NPUBO/IUTL  TIPUMepbl  (HaXoAWTh  WHGOpPMAIMIO O  TpUMepax)
MIPAKTUUECKOTO KCI0/Ib30BaHUsl (PU3MUeCKUX 3HaHWW B IOBCeJHEBHOMU
JKU3HM J71s1 oOecrieueHust 6e30macHOCTH TpH obpartieHur ¢ TpubopamMu 1
TEeXHUUYEeCKUMHU YCTPOMCTBaMH, COXPAHEHUSI 37I0POBbsS W COOJIFOZIeHMS
HOPM 3KOJIOTUYeCKOT0 TIOBeJIeHUsI B OKPY>Karollei cpe/ie;

OCYIIeCTB/ISATh TIOUCK HWHGpopMaIuu  (U3AYECKOTO0 COfiep)KaHus B
WHTepHeTe, caMOCTOsATeTbHO (hOpMYIHUPYsI TIOMCKOBBIN 3aripoC, HaXOAUThb



MyTU OMpe/ie/ieHus1 JOCTOBEPHOCTU TMOTyYeHHOM MH(pOpPMalMi Ha OCHOBe
VIMEIOLMXCSl 3HAHWUH U I0TI0JIHUTE/IbHBIX UCTOUYHUKOB;

WCTIOJTb30BaTh TPU BBIMOJIHEHWH Y4eOHBIX 3a/laHui HayuHO-TIOMYJISIPHYIO
UTepaTtypy  (PU3MYECKOrO COJEep)KaHWs, CIpaBOYHble MaTepHallbl,
pecypchl ceTu VIHTepHeT, BiaZieTb NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHusi THPOPMaLMK U3 OFHOM 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/laBaTb COOCTBeHHbIe MUCbMEHHbIe W YCTHbIe COOOIeHUsI Ha OCHOBe
VH(OPMAaLMM W3 HEeCKOJbKUX WCTOYHMKOB (PU3UUECKOr0 COZeprKaHus,
nyOGIMYHO TIpeJCTaB/IsATh Pe3y/bTaThl MPOEKTHOW UM UCC/IeI0BaTeTbCKON
[esITeIbHOCTH, TPU  5TOM TPaMOTHO  MCIO/b30BaTb  M3yYeHHBIU
MOHATUMHBIM anmnapaTr MW3ydyaeMoro pasfena (M3MKA U COINPOBOXKJATh
BBICTyTJIEHME TIpe3eHTalell C y4éToM OCOOeHHOCTel ayJuTOpUU
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHNPOBAHUE

7 KITACC
KosinuecTBo 4acoB JJIeKTPOHHbIEe
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KoHTpO/IbHBI IIpakTHyeckue
n/n NMporpaMmsbI Bcero oOpa3oBare/bHBIE
e padoTsI paboThI
pecypchbl
Paszpen 1. @u3uka U eé po/ib B I03HAHMHU OKPYJKaKOLero Mupa
bubmmoreka LIOK
1.1 D - 2
H3HKA = HAYKa O MpHpOae https.//m.edsoo.ru/7f416194
bubmoreka [IOK
1.2 o 2 1
HSHHECKHIE BETIHMHBL https://m.edsoo.ru/7f416194
N bubmoteka LIOK
1.3 E 2 1
CTeCTBeHHOHAy4HbI MeTO/, [T03HaHUs hitps://m.edsoo.r/7£416194
Wtoro no paszemny 6
Pa3pen 2. IlepBoHava/ibHbIe CBe/JeHUsI 0 CTPOEHHUH BellecTBa
bubmoreka IIOK
2.1 CrtpoeHue BelljeCcTBa 1
P . https://m.edsoo.ru/7f416194
29 [IBr>KeHMe ¥ B3aMMOZ,eMCTBYE YaCTHUL] 9 1 Bubmioreka IIOK
' BeIeCTBa https://m.edsoo.ru/7f416194
bubmoreka [IOK
2.3 ArperaTHble COCTOSIHUS Bell[eCTBa 2
P . https://m.edsoo.ru/7f416194
Wtoro no paspeny 5
Pazpgen 3. /IBrkeHue U B3auMo/ieiCTBHE TeJl
Bbubsmoreka LIOK
3.1 MexaHuueckoe JBUXKeHUE 3 nomorexa L

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




bubmioTeka LIOK
32 Mrepuys, Macca, rioTHOCT 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bugel cun 14 2 Bubmmorexa TOK
https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3gen 4. /laB/ieHHe TBEP/bIX TeJI, )KMAKOCTEeH 1 ra30B
41 [asnenue. Ilepesaua gaByieHUs TBEPbIMU 3 bubmoreka IIOK
' TeJlaMH, )XUIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubnmoreka IIOK
4.2 HlaBrere KuAKOCTH > https://m.edsoo.ru/7f416194
bubmoTeka LIOK
4.3 ATMOCGhepHOe AaB/eHHe 6 https://m.edsoo.ru/7f416194
44 [eiicTBUe )KUAKOCTU Y Ta3a Ha MOTPYKEHHOe 7 3 bubnmoreka IIOK
' B HUX TeJI0 https://m.edsoo.ru/7f416194
Wroro nio pasgeny 21
Pa3pen 5. Pab6oTa 1 MOIHOCTh. JHEpPrus
bubmoreka IIOK
Nl P 1
> ab0Ta 1 MOLHOCT® 3 https://m.edsoo.ru/7f416194
bubnmoreka IIOK
>2 Hpocrbie MeXaHH3MbI > 1 https://m.edsoo.ru/7f416194
5.3 MexaHnuecKasi SHEprus 4 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f416194
Wtoro no paspeny 12
Pe3epBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 12




8 K/IACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
Pa3gen 1. TensioBble sAB/I€HUA
1.1 CrpoeHye 1 CBOWCTBa BelllecTBa 7 Bubmaorexa IOK
https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1
CTIOBBIE TIPOLECCRT > https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 28
Pa3pen 2. DneKTpuyecKue U MarHUTHbIE IB/ICHUS
21 DeKTpuyecKye 3aps/bl. 3apsyKeHHbIe Tesla 7 1 bubmoteka LIOK
' U X B3aUMO/IeHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN 3/1EKTPUYECKUU TOK 20 1 7 Bubmiorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHble B/IeHUS 6 1 1.5 Bubmaorexa IOK
https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
24 4
IEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Wtoro no pa3peny 37
Pe3epBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 3 14.5
9 KJIACC
Ne n/nn | HaumeHoBaHMe pa3je/ioB U TeM Ko/mmuecTBo yacoB JJIEKTPOHHBIE




(tqudpoBbie)

nporpamMmMsbl Beero Kontposbabie | IIpakTuueckue | 06pa3oBaresbHbIe
r
padoThI PadoThI pecypchl
Pa3zpgen 1. Mexannueckue sBJIeHHA
11 MexaHUuecKoe JBIKEHHe U CTTIOCOObBI ero 10 1 bubmmoreka LIOK
' OIMUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmioreka 1IOK
1.2 B3saumogerictBue Ten 20 1 3 nomiorexa L
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
1.3 3aKOHbI COXpaHeHUs 10 3
P https://m.edsoo.ru/7f41a4a6
Wtoro no paszeny 40
Pa3pen 2. MexaHHUeCKHe K0/1e0aHUA M BOJTHBI
bubmoreka LIOK
2.1 MexaHuueckre KoyeOaHHst 7 3 nomoteka I
https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
2.2 MexaHnuecKue BOJIHbI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 15
Paspen 3. DyieKTpOMarHuTHoOE 110/1€ U 3/1eKTPOMArHUTHbIE BOJIHBI
31 DJIEKTPOMarHUTHOE TI0JIe U 6 7 bubnuoreka LIOK
' 3/IeKTPOMAarHuTHbIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 6
Pa3pen 4. CBeToBBIEe AAB/IEHHUSA
bubmioreka LIOK
4.1 3aKOHbI PacrpoCTPaHEeHHUs CBeTa 6 2 1

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




4.2 JIMH3BI ¥ ONTUYECKHE TIPUOOPEI 6 3 Bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Pa3noskeHue 6eoro cBeta B CIIEKTP 3 2 Bubmorexa LIOK
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Pa3pen 5. KBaHTOBBIE sIB/IeHUSA
5.1 WcnyckaHue U norJioijeHye cBeta arToMoOM 4 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOrO s7pa 6 1 Bubmorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
5.3 AnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Wtoro no paszeny 17
Pa3pen 6. IloBTOpuTE THHO-00001AIOIHIT MOJY/TH
6.1 [ToBTOpEHUe 1 0006IIIeHHe CO/lePyKAHMUS 9 9 bubmioreka LIOK
' Kypca (hU3MKH 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Wtoro no paszeny 9
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INTOACHUTEJIBHASA 3AIIMCKA O COOEPXXAHUWWN, ITPEAMETHBIX PE3YJ/IBTATAX U
TEMATNYECKOM INIAHUPOBAHUN NJI1 OBYAROIINXCHA B 9 K/TACCE B 2023 - 2024 YYEBHOM
roay.

Copep>kaHue, TIpeIMeTHbIE pe3y/IbTaThl M TEMAaTUUECKOe TIaHWPOBaHWe st 00yueHUs B 9-X K/IaCCOB B OCHOBHOM
COOTBETCTBYIOT MPE/ICTAB/IEHHOM TTPOrpaMMe.

OT/MuMst 3aK/TFOUAlOTCS TOJIBKO B TOM, UTO TeMa 2.4 «SIBjeHue 3/1eKTPOMarHUTHON MHAYKLUU» 13 8 Klacca He Oblia
v3yueHa B IPOILIOM TOZly, C/lefloBaTe/IbHO, OHA BKJ/IFOUEHa B pasfen 3 «3O/eKTPOMAarHWTHOe I10J1e U 3JIeKTPOMarHUTHbBIE
BOJIHBI» B 9 Ky1acce. KonmuecTBO 4acOB Ha M3yueHUe 3TOM TeMbl He U3MEHEHO U COCTaByiseT 4 vaca.

Tema «CBeTOBbIe AB/I€HUSI» U3y4dasiach B 8-M KJacce, o3ToMy paszes 4 «CBeToBbIe siBJeHUs» B 9 Kjlacce COKpalleH
Ha 4 yaca B 11. 4.1 u 4.2 6e3 3aMeTHOT0 U3MEeHEeHHsI CO/IeP>KaTHsl, T.K. COZAEPKUT TTIOBTOPeHHeE TTPOM/IeHHOTO.

B apyrue paszenbl TeMaTU4eCKOro IJIaHUPOBaHUA 151 9-To Kj1acca U3MeHeHUs! He BHOCUJIUCh.

TEMATHNYECKOE INTAHUPOBAHUE

9 KJ/IACC
KoiunyecTrBo yacoB JJ/IeKTPOHHBIE
HaumeHoBaHMe pa3je/ioB U TeM (tqudpoBbie)
Ne n/nn Konrponbnsie | IIpakTHueckue
NPOrpamMMBsl Bcero oOpa3oBaTe/IbHBIE
paboThI padoThI
pecypchl
Pazpgen 1. Mexannueckue siBJIeHHUA
11 MexaHuueckoe IBI)XeHHe U CII0CO0BI ero 10 1 bubmoreka LIOK
' ornurcaHus https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
1.2 B3aumogencTsue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
1.3 3aKOHbI COXpaHeH!us 10 3
P https://m.edsoo.ru/7f41a4a6




Wtoro no pa3zpeny 40
Pa3pen 2. MexaHH4ecKue Koie0aHHA ¥ BOJTHbI
bubmmoreka IIOK
2.1 M 6 7
EXATMHECKAE RONIEDAHMA https://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
22 MexanHeckHe BOMHEL. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Wroro nio pasgeny 15

Pa3pen 3. D1eKTpoMarHuTHOe 110J/1€ ¥ 3/IEKTPOMAarHUTHbIE BOJIHBI
bubmoreka IIOK
3.1 C) 4
/IEKTPOMATHUTHAA HHAYKI{HA https://m.edsoo.ru/7f4181ce
39 OJIeKTPOMAarHUTHOe I10J1e U 6 bubmoteka LIOK
' 3JIKTPOMAarHUTHEIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 10
Pa3pen 4. CBeTOBBIE IB/ICHHSA
4.1 3aKOHBI pacIIpOCTpPaHeHUs CBeTa 5 Butmaorexa OK
’ pacnpocTp https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
4.2 JIMH3LI ¥ ONITUYeCKHe TTIPUO0PEI 3
P p https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
4.3 Pa3noxxeHue 6e10ro ceera B CIIeKT 3
p https://m.edsoo.ru/7f41a4a6
Wroro nio pasgeny 11
Pa3pgen 5. KBaHTOBbBbIe iB/IeHUS
5.1 Hcniyckanue u 1rioriolieHye cBeTa aToOMOM 4 Bubmaorexa IOK
) y - https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sg/pa 6 bubmioreka LIOK




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

bubmioreka LIOK

>3 #1AepHbIe peaKiyi 7 1 https://m.edsoo.ru/7f41a4a6
Nroro nio pasgeny 17
Pa3pen 6. IToBTOpUTETHEHO-00001[AOIIMI MOY/TH

6.1 [ToBTOpEHUe U 0600IIeHNe COepP>KaHUS 9 ) Bbubmioteka LIOK
' Kypca pu3rku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 9
OBLIEE KOJIMYECTBO YACOB IIO [TPO'PAMME 102 27




YUYEBHO-METOJUYECKOE OBECIIEYUEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

dwusmka: 7-i kmacc : 0a30BbId ypoBeHb : yuebHUK / V.M. IlepbiiikuH
A.U., BaHoB. —3-e u3j., nepepab. — Mockga : [Ipocgetrienue, 2023. — 239, [1]
C. : W

®usuka.8 k. : yue6bHuk / A.B. [lepbllIKuH. — 6-e U3[., cTepeoTur. — M. :
Ipoda, 2018. — 238, [2] c. : w1 — (Poccuiickuii yueOHUK).

dusmka. 9 Ki1., : yue6bHuk / A.B. [TepoimkuH, E.M. I'ytHUK. — M. : [Ipoda,
2014.- 319, [1] c. : un.

WIn

dusmka. 9 ki, : yuebnuk / A.B. Ilepoimkud, E.M. T'yTHUk. — 7-e u3g,,
niepepab. — M. : [Ipoda, 2019.- 352, [1] c. : un — (Poccuiickuii yueOHUK)

METOANYECKHWE MATEPHUAJIbI V11 YUUTEIA

dusmka : 7-i K/macc : 0a30BbI ypOBeHb: MeToJudeckoe Tocobue K
yuebHuky WM. M. IlepobimikuHa, A. WM. WBanoBa / O.A. YepnukoBa, C.H.
I'nagmenkoBa, B.B. KygpsiBieB. — 3-e wu3n., mnepepab. — Mockea
[Tpocaeitijenue, 2023. — 94, [1] c.

dusmka : 8-if k/macc : 0a30BbIM YpOBeHb : MeTOAWYECKOe Tocobue K
yue6bHuky W.M. Ilepwnukuna, A.M. WBanoBa / O.A. Yepnukona, C.H.
I'nagmenkoBa, B. B. KyzpsiBieB. — 3-e wu3g.,, mnepepab. — MockBa
[Tpocgeitijenue, 2023. — 92, [1] c.

dusmka : 9-if kmacc : 6a30BbIM YpOBeHb : MeTOAWYECKOe Tocobue K
yuebHuky .M. IlepsoitikuHa, E.M. I'ytHuk, A.W. iBanoBa, M.A. TleTpoBoii /
O.A. UepnukoBa, C.H. I'mamenkoBa, B.B. KyzapsiBiieB. — 3-e u3j., riepepad. —
Mockga : [1pocBeiijenue, 2023. — 95, [1] c.

DU ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
NHTEPHET

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



