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INIOACHUTEJ/IBHASA 3AIINCKA

[Tporpamma 10 (u3MKe Ha YpPOBHe OCHOBHOTO o001iero o0Opa3oBaHus
CoCTaB/ieHa Ha OCHOBe TIOJIOKeHWW W TpeboBaHWM K pe3y/jbTaTaM OCBOEHUs Ha
6a30BOM ypOBHE OCHOBHOUM 0Opa3oBaTe/lbHOM TPOTpaMMBbl, TIPe/CTaBAeHHBIX B
@dI'OC 000, a Takxe ¢ yuétoM dezepanbHO pabouel MporpaMMbl BOCITUTaHUS U
KoHLienuu mpernojaBaduss yuyeOHoro rmnpeamMeTa «®u3uKa» C UCNO/b308aHUEM
cpedcmg obyueHusi u gocnumaHusi Llenmpa «Touka pocman.

Cojiep)kaHie TIporpaMMbl 10 (M3UKe HarpaBAeHO Ha (GopMUpOBaHUe
eCTeCTBeHHOHAYYHOM T'PaMOTHOCTH OOYYalOIIMXCS W OpraHW3al[ii0 W3y4YeHUs
GU3MKN Ha [JesSTebHOCTHON OcCHOBe. B mporpamme 1o (u3Mke yUMUTBHIBAIOTCS
BO3MOXXHOCTH yueOHOro mnpeaMera B peanu3saiuu TpeboBanuii ®I'OC OO0 k
TJIaHUPYEeMBIM JITMYHOCTHBIM M MeTallpeJMEeTHBIM pe3y/ibTaTaM O0yueHHs], a TakxkKe
MEXKIIPeIMETHbIE CBSI3M E€CTeCTBEHHOHAYUHBIX YUeOHBIX IPeJIMETOB Ha YypPOBHE
OCHOBHOT'O 0011]ero 00pa3oBaHMS.

[TporpamMa 110 (hM3MKe yCTaHaB/IWBAeT pacrpefiesieHre yueOHOro mMarepuasa
1o rojilaM oOyueHus (IO Kaccam), TpefjiaraeT TPUMEPHYIO IOC/Ie0BaTe/TbHOCTD
W3yYeHUs] TeM, OCHOBAHHYIO Ha JIOTMKe pa3BUTHS TPEJAMETHOrO CO/Ep)KaHUS M
yuéTe BO3PaCTHBIX 0COOEHHOCTeM 00yUaroImxcsl.

du3MKa SBASETCA CUCTeMOOOpPA3yOLUM /il eCTeCTBeHHOHAYUYHBIX YUeOHBIX
TIPeJMETOB, MOCKOJIbKY (M3UUeCKHe 3aKOHBI JIe)KaT B OCHOBE MPOLIeCCOB U SIBJIEHHUH,
M3yJyaeMbIX XUMUel, Orosioruelt, actpoHoMuel U Gpusndeckoii reorpadueii, BHOCUT
BK/Ia/l B €CTECTBEHHOHAayUHYH) KapTUHY MHpa, TPeJOCTaB/sAeT HauboJsiee siCHbIe
00paslibl MPUMEHEeHUs] HAyYHOr0 MeTo/la TO3HaHUs, TO eCThb Crocoba MoayJyeHust
JIOCTOBEPHBIX 3HaHUI O MHpe.

OpHa W3 Tr7aBHBIX 3a7iau (pusmueckoro obpa3oBaHUSI B CTPYKType 00Iijero
0Opa3oBaHUsl COCTOUT B (POPMMPOBAHHMH €CTECTBEHHOHAYUHOW I'DaMOTHOCTH W
VMHTepeca K Hayke y 00yuaroIuxcs.

W3yuenne ¢u3MKM Ha 0a30BOM ypOBHe TIpeAroJiaraeT  OBJafieHue
C/IeIYIOIIMMYA  KOMITETEHTHOCTSIMH, ~XapaKTepPU3YIOIUMH €eCTeCTBEHHOHAYUHYIO
IPaMOTHOCTb:

® HayuyHO OOBACHSTH SIBJIEHUS;

® OIleHMBATh U MIOHUMAaTh 0COOEHHOCTH HayYHOT'O UCC/IeI0BAHMSI;

® YHTEpPIIPEeTUPOBaTh  JIaHHbIE W UCTO/Jb30BaTh  HAyuHbIe
Zl0Ka3aTe/IbCTBA /IJIs [IOTyYeHUs BbIBO/IOB.

Llenu w3yueHusi (U3MKKM Ha YpOBHE OCHOBHOTO 00ImIero o6pa3oBaHuUs
orpefie/ieHbl B KOHILeNIMu TperofiaBaHusi yueOHoro mpeamera «®dusuka» B
oOpa3oBaTe/bHBIX ~ OpraHM3alusax  Poccuiickoli  ®egepaiu, peaqM3yIOLUX
OCHOBHBIe  0OIrjeoOpa3oBare/ibHbIe  TIPOTPAaMMbI,  YTBEPKAEHHOM  pellleHreM
Kosnernn MunuctepctBa npocseljeHusi Poccurickonn @efepauyu (IpOTOKOJ OT 3
nekabpst 2019 r. Ne [TK4BH).

Iesu u3yueHusi GU3UKHU:

® [puoOpeTeHHWe WHTepeca U CTPeM/IeHHs OOyuaromMXcsi K HaydyHOMY

WU3yUEHWIO TIPUPOAbI, pa3BUTHE WX WHTE/UIEKTya/llbHbIX M TBOPUYECKHX
criocobHoCTew;

® pa3BUTHE MpeJCTaBJeHUH O HAayYHOM METOZie TO3HaHUS U (HOpPMHPOBaHUE

MCCJIeI0BaTe/TbCKOTO OTHOIIIEHUS K OKPY KAIOILM SIBJIEHUSIM;
* (opmMmrpoBaHHe HAyYHOTO MHUPOBO33PEHHs KaK pe3y/ibTaTa U3yueHUs] OCHOB
CTPOEHUSI MaTepUU U (PyHAaMeHTa/TbHBIX 3aKOHOB (PU3UKH;

* (opmupoBaHue TMpejCTaB/leHUH O poMu (UKW IS Pa3BUTHS APYTUX

eCTeCTBEHHbIX HayK, TEXHUKH U TEXHOJIOTHH;



® Dpa3BUTWe  TIpeJCTaBeHWA O  BO3MOXKHBIX  cdepax  Oyaymiei
rpoceCcCHOHAILHOM [/1eSITeIbHOCTH, CBSI3aHHOW C (DU3MKOM, TOATrOTOBKA K
JanbHelieMy 00y4eHHI0 B 3TOM HallpaB/IeHUH.
HocTwkeHre 3TUX Iiefied MporpaMMbl 10 (U3MKe Ha YPOBHE OCHOBHOI'O
o6mero oOpa3oBaHust 00ecIieuMBaeTCs pellieHreM CeyIoINX 3afaq:
npuoOpeTeHWe 3HAHWW O  AWCKPETHOM CTPOEHWM  BelljeCcTBa, O
MeXaHUYEeCKUX, TeIUIOBBbIX, 3/IeKTPUUECKHUX, MarHUTHBIX W KBaHTOBBIX
SBJIEHUSX;
¢ npuobpeTeHre YMeHHI OIMUCHIBATb M OOBACHATH (U3NUECKHe SIBJIEHUS C
WCTI0/Th30BaHUEM TIOTyYeHHbBIX 3HAHUIA;
® OCBOEHME METOJIOB peIleHUS TIPOCTeHINMX pacCUYETHBIX 3aad  C
WCTI0/Tb30BaHUEM bu3nUecKux Mojieneu, TBOPUYECKUX U
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;
® pa3BuUTHe yMeHU HabIOZATh TIPUPOHBIE SIBJIEHUS U BBIMOHSTH OIIBITHI,
nabopaTopHble  pabOTbI M SKCIEpUMEHTa/lbHble  WCCAe[0OBAaHUS  C
HCTI0/Th30BaHHUEM U3MEePUTEeTbHBIX MPHO0POB;
® O0CBOoeHHWe TPHEMOB paboThl ¢ WHGoOpMaler (U3NIecKoro Cofep’KaHus,
BK/IFOUasi ”HPOPMAIUIO0 O COBPEMEHHBIX JOCTWKEHUSX (DU3MKH, aHaIU3 |
KPUTHUECKOe OlleHHWBaHre WH(POpMaI[iH;
® 3HAKOMCTBO CO chepaMu MPodeCcCHOHATBLHON [/1eaTe/IbHOCTH, CBSI3aHHBIMU C
¢u3MKol, ¥  COBPEeMEeHHbIMH TEeXHOJOTHSIMH, OCHOBaHHbIMU Ha
JOCTKeHUSIX (hH3UUeCKO HayKHU.
Ha usyuenue ¢usuky (6a30BbIii ypOBeHb) Ha ypOBHE OCHOBHOT'O 0OOIIero
obpa3oBaHust 0TBOAUTCS 238 uacoB: B 7 Kiacce — 68 yacoB (2 uaca B Hefie/io), B 8
Kiacce — 68 yacoB (2 uaca B Hefent0), B 9 knacce — 102 yaca (3 yaca B HeZie/to).

[Tpenaraemblii B mporpaMme 1o (u3mke TiepeueHb 1ab0paTOPHBIX PaboT U
OTBITOB HOCUT peKOMeH/aTe/llbHbIii XapakTep, /[leflaeTCs BBIOOp TIPOBe/IeHHs
nabopaTopHbIX pabOT W OMBITOB C YUYETOM WHAWBUya/lbHBIX 0COOEHHOCTeH
00yuaroImxcs, CIUCKa SKCIIePUMEHTabHBIX 3aJlaHWM, Tpe/jlaraeéMbIX B paMKax
OCHOBHOTI'0 I'OCYy/ZIJapCTBEHHOT'0 3K3aMeHa 110 (hur3uKe.



COJEPXAHUE OBYUEHUSA
7 KIIACC

Pa3pen 1. ®u3uKa U eé po/ib B [I03HAHUHU OKPY)Kalllero Mupa.

®u3mMka — Hayka O T1ipupoze. fAByneHuss npupogbl. DPusnyeckue SBJIEHUS: MeXaHUYeCKue, TeIlIOBbIe,
3/IeKTpUYeCKre, MarHUTHbIe, CBETOBbIE, 3BYKOBbIE.

dusnueckre BeMUHHBL. V3mMepeHne ¢u3nueckux BeauunH. Pusuyeckue MpUOOpPBL TTOrperiHocTh U3MepeHHH.
MexxayHapoHas cucTeMa ejuHUL].

Kak ¢usvka u [pyrve ecTeCTBeHHble HayKWd M3y4darOT TpupPOJy. EcTecTBeHHOHAyuHBIM MeTOJ, TI03HAHUS:
HabJTr0/leHre, TTOCTaHOBKA HAayUyHOTO BOTPOCA, BBIABI)KEHME TUTIOTe3, SKCIIEPUMEHT TI0 TPOBEepKe TUIoTe3, 00bsiCHeHMe
Habmozaemoro sBaeHuss. Onurcanue hHU3NUeCcKUX sSBJIEHUH C TIOMOIIBI0 MOie/Iel.

demoHncmpayuu.

1. MexaHuuecKue, TervioBble, 3JIeKTpPUYeCKHe, MarHUTHbIe, CBETOBbIE SIBJIEHUS.

2. ®usnyeckue MpUOOPHI U MPOIie/iypa MPSIMbBIX U3MePeHH aHa/IOTOBBIM U 1[H(POBBIM TIPUOOPOM.

JlabopamopHble paGombl U ONbIMbL.

OmpesesieHue 1[€HbI JIe/IeHHUs IKaabl U3MEepUTeIbHOr0 prbopa.

N3mepeHre pacCTOSTHUM.

V3mepeHne 00bEMa KUIKOCTH U TBEPAOIO TeJa.

OripesiesieHre pa3MepoB MaslbIX TeJl.

N3mepeHue TemriepaTypsbl [IPU ITIOMOLLY JKUAKOCTHOI'O TePMOMeTpa U JaTurKa TeMIepaTyphbl.

[IpoBeneHuve Hccien0BaHUsA 110 TIPOBEPKe TUIIOTEe3bl: AA/IbHOCTh 10J16Ta 11apUKa, MYyLeHHOI0 'OPU30HTa/IbHO,
TeM Oosbliie, ueM Oo/bIlie BBICOTA MyCKa.

Pa3pgen 2. IlepBoHaua/ibHbIE CBe/IeHUsI 0 CTPOEHUM BellecTBa.

CtpoeHue BeljecTBa: aTOMbl U MOJIEKYJ/Ibl, MX pasmepbl. OIbIThI, [OKa3blBalollhe [IUCKPeTHOe CTpPOeHHe
Bell|ecTBa.

[B>keHne dactul] BelecTBa. CBsSi3b CKOPOCTH [BW)KEHHS YaCTHUL] C TemIlepaTypod. BpOoyHOBCKoe ABMXKeHUe,
b dysusi. BzaumoelicTBUe yacTul] BelljeCTBa: NMPUTSDKeHUe U OTTa/IKMBaHUe.

ArperatHble COCTOSIHUSI BellleCTBa: CTPOEHUe ra30B, )KUAKOCTeM U TBEPABIX (KpUCTA/I/IMUeCKUX) Te/l. B3auMocCBsi3b
Me)KJy CBOWCTBaMU BEILECTB B Pa3HbIX arperaTHbIX COCTOSIHUSIX U WX aTOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Ocob6eHHOCTH arperaTHbIX COCTOSIHUM BOJbI.

demoncmpayuu.

1. HabmomeHrie OpOYHOBCKOTO ABM>KEHUSI.

2. Habmogenue quddysun.

ounkhwhE



3. HabsosieHue siBfieHNi, 00BSICHIFOIMXCS TIPUTSDKEHHUEM WK OTTaJIKUBaHHEM UaCTHI] BelljeCTBa.

JlabopamopHble paGombl U ONbIMbI.

1. OrieHka gJuamMeTpa aToMa MeTO/IOM PsiZioB (C Mcrosib3oBaHueM (oTtorpaduit).

2. OIBITHI 110 HAOJIIOIEHHIO TEIVIOBOI'O PACIIMPEHHs I'a30B.

3. OMbIThI MO0 0OHAPYKEHUIO 1eHCTBUS CHUJT MOJIEKY/IIPHOTO TIPUTSKEHMS.

Pa3pen 3. /IByoKeHMe U B3aUMOJeHCTBHE TeJl.

MexaHuueckoe [BWwKeHUe. PaBHOMepHOe W HepaBHOMepHOe [BwkeHue. CkopocTb. CpefHsii CKOPOCTb IIpU
HepaBHOMEDHOM [IBW>KeHUHU. PacuéT myTy U BpeMeHU JBHKEHUS.

fBneHvie vHepuMM. 3aKOH WHepLWU. B3anMogelcTBUe Tenl KakK MPUYMHA M3MEHEHUs] CKODOCTH [BWXKEHHUS TeJl.
Macca kaK Mepa MHepTHOCTH Tena. [lnoTHOCTh BemlecTBa. CBsA3b MJIOTHOCTHA C KOJIMUECTBOM MOJIEKY/ B e[UHULIE
00BbEMa BellecTBa.

Cuia Kak xapakKTepuCTUKa B3auMoJlelcTBuUs Tesl. Cuia yrnpyrocty U 3akoH I'yka. Mi3amepeHue Cu/bl C TIOMOIBIO
JruHaMoMeTpa. fBjieHue TAroTeHUs U cuia TsokecTu. Chila TsSKeCTH Ha JApyrux ruiaHerax. Bec Tesma. HeBecomocTs.
CiokeHue CWJI, HallpaB/e€HHbIX MO OAHOM mpsiMoM. PaBHogelcTBytoljass cui. Cuna TpeHusi. TpeHUWe CKOMbXeHUsl U
TpeHue MoKos. TpeHue B MPUPO/ie Y TeXHUKE.

demoncmpayuu.

HabJtto/jeHre MexaHU4eCKoro ABMKeHUs Terla.

2. V3mMepeHHe CKOPOCTU NPSIMOJIMHEMHOTO JIBM)KEHMSI.

3. HabsmofieHue siBlieHYsT HHEPLIWU.

4. HabmopeHvie n3MeHeHHUsI CKOPOCTU TIPY B3aUMO/IeHiCTBUH TeJl.
5

6.

[

CpaBHeHMe Macc 10 B3aMO/IEMCTBUIO TeJl.
C/i0)keHMe CWJl, HarpaB/IeHHbIX 110 OHOM MPSIMOM.
JlabopamopHble pa6omb1 U onbImbl.
1. OnpeneneHrve CKOPOCTM paBHOMEDHOIO [BWKeHUsS (IIapy¥ka B JKWAKOCTH, MOZEIH 3JIeKTPUUeCKOro
aBTOMOOWJISI U TaK Jasee).
OmnpefeneHre cpefjHer CKOPOCTH CKOJIbKeHUsSI OpycKa WK IIapyKa 10 HaK/IOHHOM TJIOCKOCTH.
OrnpeiesieHue TIJIOTHOCTU TBEP/IOTO Tesla.
OMbITHI, IEMOHCTPUPYIOILLIME 3aBUCUMOCTh pacTskeHus (JedhopMaliiu) MpY>KUHbI OT MPUI0)KEHHOM CUJIBI.
OnbIThl, [eMOHCTPUPYIOIIME 3aBUCMMOCTb CWIbl TPEHUsS CKOJBXEHUs OT Beca Tejla M Xapakrepa
COTIPMKACAIIMXCsI TOBEPXHOCTEM.
Pa3pen 4. [laB/ieHne TBEPABIX TeJl, )KUJKOCTeH M ra3oB.
HNaenenvie. CriocoObl YMeHBIIIEHUs] W YBeJWUeHUs [aBjieHus. /laBjeHue ra3a. 3aBUCHMOCTb [laB/ieHHWsS Ta3a OT
o0béMa, TemmepaTyphl. Ilepesaua faBieHuss TBEPALIMM TelaMU, >KUJKOCTIMH U Ta3amu. 3akoH [lackars.

kW



[THeBMaTHUeCKWe MaIlMHbL. 3aBUCHMOCTb [JaBJeHUs JKUAKOCTA OT TyybuHbl. ['MapocTaTHUeCKU TapaioKC.
Coobmaroryecs: cocyabl. ['upaBueckrie MeXaHU3MBI.

ATtmocdepa 3emnu u atMocdepHoe [aBieHue. [IpUUUHBI CYI[eCTBOBAaHUS BO3AYILIHOW 000/10uku 3emyid. OmbIT
Toppuuesnu. Mi3mepeHre atMochepHOro AaBieHusi. 3aBUCMMOCTb aTMOC(EpPHOro JjaB/eHusi OT BbICOTHI HaJli YDOBHEM
Mopsi. [Tpubopsr Ajist u3MepeHusi aTMOC(hepHOTo JaB/IeHYsl.

[elicTBUe >XHUIKOCTU M ra3a Ha IMOrPYKEHHOe B HUX Tesio. BrITankuBaroujas (apxuMenoBa) cuia. 3aKOH
Apxumepa. [11aBanue Tesn. Bo3gyxoruiaBaHue.

demoHncmpayuu.

PNoUkhwh e

PN E g

5.

a

3aBUCHMOCTD JIaBJIeHUs ra3a OT TeMIlepaTyphl.

[Tepepaua maBaeHUs )KUJKOCTBIO U Fa30M.

Coobrmaroryecst CoCybl.

['uapaBMuecKyUi mpecc.

[TposiBneHue felicTBUSI aTMOC(EPHOTO JaBIeHUs.

3aBUCHMOCTh BBITA/IKUBAIOIEN CUJTbI OT 00bEMa TIOTrPYKEHHOM YaCcTH TeJla ¥ TVIOTHOCTH JKUKOCTH.

PaBeHCTBO BbITATIKMBAIOII[eM CUJIbI BeCY BbITECHEHHOW XKUAKOCTH.

YcnoBue naBaHus Tesl: TJlaBaHWe WY MOTPY>KeHUe Tesl B 3aBUCMMOCTUA OT COOTHOIIEHUS TJIOTHOCTEN Tesla U
JKUJKOCTH.

O6opamopHble pabombl U ONbIMbI.

VccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJie OT 00BhEMa IMOTPY>KEHHOU B KUAKOCTb YaCTH TeJla.
OrnipefiesieHre BbITaTKUBAIOLLEN CUIIbI, JEMCTBYIOIIEN Ha Tes0, IOrPY>KEHHOE B )KUJIKOCTh.

[IpoBepka HE3aBUCMMOCTH BbITAJIKMBAIOILEN CUJIbI, JeUCTBYIOLIEH Ha Te/0 B XKUAKOCTH, OT MacChl TeJa.
OnbIThI, 1eMOHCTPUPYIOLIE 3aBUCMMOCTb BBITQJIKMBAIOIEN CU/IbI, JEeUCTBYIOIL[EA Ha Te/lI0 B JKUJKOCTH, OT
00BEMa MOTPYKEHHOU B JKUAKOCTb YaCTH TeJia ¥ OT TUIOTHOCTH >KUJKOCTH.

KoHcTpyrpoBaHue apeoMeTpa Wi KOHCTPYHMPOBaHWeE JIOAKU U OTpefiesieHue eé rpy30rnobEMHOCTU.

Pa3pen 5. PaGoTa 1 MOIIHOCTH. JHEPrUs.

Mexannueckasi pabota. MoOIITHOCTb.

[TpocThbie MexaHU3MBI: pbiuar, 610K, HAK/IOHHAas TIJIOCKOCTh. [IpaBuio paBHOBecHs peiyara. [IpMeHeHue TpaBuUIa
paBHOBecust pbluara K 6/10Ky. «3oj0Toe rpaBuio» MexaHuku. KI1/] mpoctbix MexaHu3moB. ITpocThie MeXaHH3MbI B
OBITY U TEXHUKE.

Mexanuueckasi sHeprusi. KuHetnueckasi U moTeHIMaabHas 3Heprus. [IpeBpaijeHrde 0JHOro BuJa MeXaHUUeCKOU
SHEPruM B APYrou. 3aKOH COXPaHEeHUsI SHEPTUU B MeXaHUKe.

demoncmpayuu.

1.

[IpyrMepbI MPOCTBIX ME@XaHWU3MOB.

JlabopamopHble paGombl U ONbIMbI.



OmnpegeneHrie paboTbl CUIbI TPEHUS TP PaBHOMEPHOM /[IBWKEHUH TeJjla 110 TOPU30HTaIbHOM TTOBEPXHOCTH.
VccnenoBaHue ycioBUI paBHOBeCHS pblyara.

N3mepenue KT/l HaK/IOHHOM TIJIOCKOCTH.

. VI3yueHue 3aKOHa COXpaHeHUs] MeXaHUUeCKOU SHepPTrUu.

8 K/IACC

W=

Pa3pen 6. TernyioBble AB/I€HUS.

OCHOBHBIE TIOJIO’KEHUSI MOJIEKYJ/IIPHO-KMHETUYECKOW TeOpUM CTPOeHHUs BellecTBa. Macca M pa3mMepbl aTOMOB U
MosieKys. OmbITL, TOATBEPXKAAIOLIe OCHOBHBIE MOJI0KEHUSI MOJIEKY/IIPHOKUHETUYECKOM TeOPUM.

Mogenu TBEpZOro, KUAKOTO W ra3000pa3HOr0 COCTOSHWM BellecTBa. Kpucrannuueckve v amMopgHbIe Tesa.
OOBsicCHEHHE CBOMCTB Ta30B, XKUAKOCTEH U TBEPABIX TeJl Ha OCHOBE ITOJIOXKEHUM MOJIEKY/ISIPHO-KUHETUUeCKON TeOpHUH.
CMmauuvBaHVe U KalWISPHbIEe siB/ieHUs. TeryioBoe paciliMpeHue U CKaTue.

Temmneparypa. CBsi3b TeMIIepaTyphbl CO CKOPOCTBIO TEIJIOBOTO JBIKEHUS YacTul]. BHyTpeHHsis1 sHeprusi. CriocoObl
V3MeHeHHsl BHYTpeHHeM SHepruu: Tervionepe/aya U coBepilieHre paboThl. BUabl Terionepeaun: TETIONPOBOAHOCTE,
KOHBEeKLIUS, U3/TyueHue.

KonuuecTBO TeIIOTHL. YZe/lbHas TEIVIOEMKOCTb BelllecTBa. TeryiooOMeH M TeIJIOBOe paBHOBecHe. Y paBHEHHe
TeruioBOro OasaHca. [lnaBneHWe W OTBepjieBaHWe KPUCTA/UIMYECKHUX BeIeCTB. Y/enbHas TeIuIoTa II/IaB/IeHHSI.
[TapooOpa3oBanue W KoHAeHcauus. Vcrmapenue. KureHuwe. YzenbHas TeIioTa IapooOpa3oBaHus. 3aBHCHUMOCTh
TeMIiepaTypbl KUTIeHUs1 OT aTMOC(epHOTO JaBeHUs.

BnaxxHocTh BO3ayXa.

OHeprus TOIJ/IMBa. Y ieJibHas TernsioTa CrOpaHusl.

[TpuHIMIEI pabOTHI TeryioBbIX aApurareseli KII[] TerioBoro apuraressa. TeruioBble [JBUraTted W 3allldTa
OKDPY>Karoll|er CpeJibl.

3aKOH COXpaHEeHWs Y MpeBpallleHUs1 SHEPTUH B TEIVIOBBIX TIpOLieccax.

demoncmpayuu.

HabmtojeHre 6pOoyHOBCKOTO JIBHKEHHUS.

Habsmogenue quddysum.

HabmoneHue siBJieHUH CMauMBaHUA W KaITA/UISIPHBIX SIBJIEHHH.

HabJtto/jeHue TerjIoBOro pacIiupeHus TeJl.

Vi3MeHeHMe /aB/IeHMs ra3a Ipy W3MeHeHHH 00bEMa M HarpeBaHUU UJTH OXJIaXKIeHHUMU.
[IpaBuia v3MepeHus: TeMIieparyphl.

Bupbl Tenionepeaum.

Ox/a>k/jeHre NPy COBepIieHnH PabOoThI.

HarpeBaHue npu COBepIIIeHHH padOThl BHEIITHUMHU CHUIAMH.

OCENPUTEWN



10.CpaBHeHHe TeMI0EMKOCTeN pa3/IMUHbIX BellleCTB.

11.HaGmoeHre KUeHHsI.

12.HabmoieHre TIOCTOSTHCTBA TeMITePaTyPhbl TIPU TI/IaB/I€HUH.

13.Mojienv TeMIOBbIX ABUTATEIEM.

JlabopamopHble paGombl U ONbIMbI.

OmBITHI 110 0OHAPY>KEHHUIO JENUCTBUS CUJT MOJIEKYJIIPHOTO TTPUTSDKEHUSI.

OnbITHI T10 BbIPAILLIMBAHUIO KPUCTA/IJIOB [TOBAPEHHOM COJIU WJ/IM caxapa.

OMBITHI 110 HAOTFOJEHHIO TeTIJIOBOTO PaCIIHPEHHS ra30B, )KUIKOCTeH 1 TBEPABIX TeJl.

OmnpefeneHye faBjieHUs BO3yxa B 6asioHe MITIpULIA.

OmnBITHI, IEMOHCTPUPYIOIIYE 3aBUCUMOCTh /IaB/IeHUs BO3/lyXa OT ero 00béMa M HarpeBaHUsI WU OXJIaXKIeHYsI.
[TpoBepKa TUIIOTE3bl TUHEMHON 3aBUCHMOCTU JJIMHBI CTOJIOMKA >XUIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TeMIlepaTyphl.

HabmtoieHre n3MeHeHWs] BHYTPeHHe SHepruM Tejla B pe3yJ/bTare Teryiornepeiaurd U paboThl BHEIITHUX CHJI.
ViccnemoBaHue siBJieHHs TeryiooOMeHa IpH CMeIMBAaHUN X0JI0JHOM U rOpsiueid BO/IbI.

OmnpefeseHre KOJWYeCTBA TETUIOTHI, TOIYYEHHOTO BO/IOM TMPH TeryiooOMeHe C HarpeTbiM MeTa/uTnYecKUM
LIWIUHZAPOM.

10.0Omnpegenenue yaeabHOU TEMIOEMKOCTH BellleCTBa.

11.WccnemoBanue nporjecca uCrapeHusl.

12.0npegeneHvie OTHOCUTETLHOM BJI&KHOCTH BO3/yXa.

13.0npegenenue yaeabHOU TEMUIOTHI TJ1aB/IEHUS JIb/IA.

Pa3pgen 7. JneKTpuuecKue 1 MarHUuTHbIE sIBJIEHMS.

Onektpu3alusa Tel. [IBa pozia >3/eKTPUUECKHX 3apsijoB. B3aumozencTBue 3apsbkeHHbIX Tesl. 3akoH KysoHa
(3aBUCUMMOCTD CHJIbI B3aUMO/IEVICTBUS 3apPSUKEHHBIX TeJl OT BeJIMUMHBI 3aPSiI0B U PACCTOSTHUSL MEXK/y TeaMu).

OnekTpruueckoe mnoJje. HanpsokéHHOCTb 371€eKTpUUecKoro nosid. [IpyHImMn Cyrneprio3uiuy 31eKTPUYeCKUX Tosien
(Ha KaueCTBEHHOM YDOBHe).

Hocutenu s/1eKTpUueCcKUX 3apsifiloB. DJjieMeHTapHbIM 3jieKTpuueckui 3apsif. CtpoeHue aTtoma. [IpoBOJHMKU U
JIN3JIEKTPUKHU. 3aKOH COXPaHeHHs 3/IeKTPUUeCKOro 3apsizia.

ONeKTpUUeCKU TOK. Y CJIOBUS CYILIeCTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOUHMKM MOCTOSSHHOTO TOKa. [lelCcTBUs
371eKTPUYECKOTr0 TOKa (TerioBoe, XMMUYeCKoe, MarHUTHOE). D/IeKTPUUeCKUH TOK B JKUIKOCTSIX U ra3ax.

OiekTpudeckas uenb. Cuia TOKa. JJIeKTpUUeckoe HarpsbkeHue. (CoTpoTHB/IeHUEe MPOBOJHUKA. Y IeJbHOe
conpoTvBieHue BemlecTBa. 3akoH Oma payis ydactka wenu. [locsefoBare/ibHOe W TapasulesibHOe COeUHEeHHe
TPOBO/IHUKOB.

PaboTa ¥ MOIIHOCTh 3/IEKTPUUECKOTO TOKa. 3akoH [Dkoysns—/leHija. OyieKTpUUeckue I1ield W MOTpeOuTenu
3/IeKTpHUYeCKoii SHepruu B ObITy. KopoTKOe 3aMbIKaHue.

LN oUuThWiNE=



[TocTosiHHBIe MarHUTBL. B3auMozielCTBUe MOCTOSTHHBIX MarHATOB. MarHuTtHoe rojie. MarHutHoe mnoJie 3eM/Id U
ero 3HaueHue s >XKU3HU Ha 3emsie. OnbIT OpcTefa. MarHUTHOe mMoJie 37eKTpUUeckoro Toka. I[lprMeHeHue
5/IEKTPOMarHuTOB B TeXHUKe. [leiiCTBYe MarHWTHOIO MOJig Ha MPOBOAHUK C TOKOM. DJEKTPOJBUraTe/b MOCTOSHHOTO
ToKa. Vlcno/sib30BaHUe 3/1eKTPO/IBUraTe/iel B TEXHUYECKUX YCTPOUCTBAX M Ha TPAHCIIOPTe.

OnbiTel Papajes. fBjeHHe 3/€KTPOMAarHUTHON WHAYKUWU. [lpaBuio Jlenra. DsektporeHeparop. CriocoObl
TI0JTyYeHHs 3/IeKTPUUeCKON SHeprur. DJIEKTPOCTAHI[MK Ha BO30OHOB/IIEMBIX UICTOUHUKAX SHEPTHH.

demoncmpayuu.

DJIeKTpU3alys TeJl.

1Ba poza 5/1eKTpPUYECKUX 3apsiOB U B3aUMOJENCTBYE 3apPSDKEeHHBIX TeJl.
Y CTpOWCTBO U []eliCTBHE 3/IEKTPOCKOIIa.

DneKTpoCcTaTAYeCKasi UHAYKLUS.

3aKOH COXpaHeHUSs 3IeKTPUUYECKUX 3apsifiOB.

[IpOBOAHUKY U IUSJIEKTPUKU.

MopenupoBaHue CUIOBBIX JTMHUAW 3/IEKTPUUECKOTO TOJISI.

VI CTOYHMKM NOCTOSIHHOTO TOKa.

[elCcTBUS 37IEKTPUUYECKOr0 TOKaA.

10. D/IeKTPUUECKUN TOK B JKUJIKOCTH.

11.T"a30BbIM pa3ps.

12.i3mMepeHyre CU/TbI TOKA aMIIePMETPOM.

13.M3MepeHue 3/1eKTPUUYeCKOr0 HarpsiKeHUs1 BOJIbTMETPOM.

14.PeocTar 1 Mara3uH COMPOTUB/IEHUMN.

15.B3aumojeiicTBre MOCTOSIHHBIX MarHUTOB.

16.MopenupoBaHue HEBO3MOXXHOCTH pa3zie/ieHusI IOIF0COB MarHuTa.
17.MopenupoBaHue MarHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB.

18.0mbIT Ipcrepa.

19.MarsuTHoOe 110J1e TOKa. JJIeKTPOMAarHur.

20./leiiCTBMe MarHAUTHOTO MOJII HA MPOBOJHUK C TOKOM.
21.90/eKTpoABUraresib IMOCTOSSHHOTO TOKaA.

22 .ViccnepoBaHue sIBleHUS 371eKTPOMarHuTHOM MHYKLIWU.

23.0nb1TEl @apages.

24.3aBUCMMOCTb HamnpaB/eHUs1 UHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHUSI.
25.271eKTporeHepaTop MOCTOSTHHOTO TOKA.

JlabopamopHble paGombl U ONbIMbI.

1. OrbIThI TI0 HAOJTIOIEHUIO TEKTPU3aLUN TeJT MHAYKIMeH 1 TIPU COTIPUKOCHOBEHUM.

OCENPUTEWN



WccnenoBanue 1eUCTBUS 3/IEKTPUUECKOTO TI0/1s1 HAa TIPOBOAHUKU U TASJIEKTPUKHU.
C6opka 1 mpoBepKa paboThI 37IEKTPUUECKOM LIeTTH TTIOCTOSTHHOTO TOKa.
W3mepeHue 1 peryvpoBaHye CUJIbI TOKA.
W3mepeHue 1 peryivMpoBaHye HanpsKeHUsI.
WccnenoBaHve 3aBUCMMOCTA CW/bl TOKA, WAYIIEro 4Yepe3 pe3uCTOp, OT COMPOTHB/IEHUS DPEe3UCTOpa U
HarpsbKeHUs1 Ha Pe3nCTope.
OnbIThl, [eMOHCTPUPYIOLIE 3aBUCUMOCTb 3/1€KTPUUECKOT0 COMPOTUB/IEHUS TMPOBOJAHUKA OT €ro [JIUHBI,
TJIOLA/IU TIOTIEPEUHOr0 CeUeHUsI U MaTepuasa.
[IpoBepka npaBuia CJI0)KeHUS HaPSDKEeHWH TPHY MOC/aej0BaTe/TbHOM COeZJUHEHUU [IBYX PE3UCTOPOB.
[IpoBepka npaBu/ia AJisi CUIbl TOKA MPH MapasieibHOM COeIMHEHUN Pe3UCTOPOB.
10. OmnpegeneHre paboThI 3/IEKTPUUECKOTO TOKA, UAYIIETO uepe3 pesnucTop.
11.0mnpegeneHvie MOLTHOCTH 3JIEKTPUUYECKOTO TOKA, BbIZIEISIEMOM Ha PE3UCTOpe.
12.VccnenoBaHrie 3aBUCMMOCTH CUJTbI TOKA, UAYILEr0 uepe3 JIaMIIOUKY, OT HalpsUKeHUs Ha Heu.
13.0Omnpenenenue KII/I HarpeBaTe/is.
14.VccnenoBaHrie MarHUTHOTO B3aUMO/ €M CTBUS TTIOCTOSTHHBIX MarHUTOB.
15./3yueHre MarHUTHOT'O T10JIsI TIOCTOSTHHBIX MarHUTOB TPH UX 00BeIMHEHNY U pa3/ie/IeHUN.
16.VccnenoBanvie 1elCTBYS 3/IEKTPUUECKOTO TOKA HA MarHUTHYO CTPEJIKY.
17.00bIThI, EMOHCTPUPYIOL[ME 3aBUCUMOCTb CUJ/Ibl B3aUMO/EMCTBUS KaTyIlIKA C TOKOM U MarHuTa OT CUJIbl TOKa
Y HarpaBJ/IeHUs1 TOKA B KaTyIIKe.
18./13yueHue 1elCTBHS MarHUTHOTO TI0JIS1 HA TPOBOJIHUK C TOKOM.
19.KoHcTpyrpoBaHue U U3yueHre paboThl 3/IeKTPOBUTaTe s,
20.13mepenue KII/I ayekTpogBUraTe/ibHOW YCTaHOBKHU.
21.0mBITEI IO UCCAE0BAHUIO SIBJIEHUS] 3/IEKTPOMAarHUTHOW WHAYKLWW: WCC/Ae[0BaHWe W3MEHEHWW 3HaueHUs U
HarpaBJ/ieHUs1 UHYKLIMOHHOTO TOKa.
9 KJ/IACC

©® N PUTRWN

Pa3pen 8. MexaHnueckue siB/IeHHS.

Mexanuueckoe naBwKeHue. MarepuasibHasd Touka. CucremMa otrcuéta. OTHOCUTENTBHOCTH MeXaHU4eCKOro
IBWKeHUs1. PaBHOMepHOe TIpSIMOJIMHENWHOe [ABWKeHWe. HepaBHOMepHOe MpsiMOJiMHEeUMHOe JBvbkeHWe. CpenHsii U
MTHOBEHHasi CKOPOCTb TeJia IIPU HepaBHOMEPHOM [IBUKEHUMU.

Yckopenue. PaBHOyCKOpeHHOe TIpsiMoJiiHeltHoe ABmkeHre. CBoOogHOe TiafieHue. OmbIThI [Nanunes.

PaBHOMepHOe [BIWKeHHe TI0 OKPY)KHOCTU. Ilepwosy u uactora obpaieHus. JIMHeliHass W yTJioBask CKOPOCTH.
LleHTpOCTpeMUTEILHOE YCKOPEHHe.

[TepBbiti 3ak0H HetoToHa. Bropoii 3akoH HetoToHa. Tpetuit 3akoH HeroToHa. [IpyHLMI Cynepno3vuvu CUlL.



Cuna ynpyroctd. 3akoH I'yka. Cusa TpeHUMsl: CWia TPeHUs CKOJIb)KeHUs, CW/la TPeHHUs MOKOs, [pyrue BU/bI

TPEHHUsI.

Cuna TsDKeCTH W 3aKOH BCEMHPHOTO TSTOTeHUs. Y CKOpeHue CBOOOAHOrO majieHus. [IBrykeHHWe TJIaHET BOKDYT
CouiHiia. ITepBast Kocmuueckas CKOpocTb. HeBeCOMOCTB U MeperpysKu.

PaBHOBecHe MaTepHalbHOM TOUKA. AOCOIOTHO TBEp0e Teo. PaBHOBecHe TBEPOro Tejla C 3aKPeryIEHHON OChIO
BpaieHuss. MoMeHT cusibl. LIeHTp TsKecCTu.

Nwmnynbc Tena. I3MeHeHue uMityJ/ibca. VIMITyJ/ibC CU/Ibl. 3aKOH COXpaHeHUs1 UMITy/ibca. PeakTUBHOe [BU)KeHUe.

MexaHnrnueckasi pabota ¥ MOIIHOCTh. PaboTa cui TsokecTu, ynpyroct, TpeHus. CBs3b dHeprud U pabOTHL.
[ToTeHuManbHast 3HepPrusi Tesja, MOAHATOrO HaZ MOBEPXHOCThIO 3eM/v. [loTeHIManbHasi SHEPrUusi C’KaTOW MPY>KUHBI.
Kunetnueckas sHeprus. TeopeMa 0 KWUHETUUYECKOW SHEPrUU. 3aKOH COXPaHEeHUs] MeXaHUUeCKOU SHePryu.

demoncmpayuu.

©EN QUTAWNE

HabJtto/jeHre MexaHUUeCKOro JABM>KeHUsI Tefla OTHOCHUTETLHO Pa3HbIX Tesl OTCUETa.

CpaBHeHUe TyTell U TPaeKTOPUi IBXKEHUs OJJHOTO U TOT'O )Ke Tejla OTHOCUTE/IbHO Pa3HbIX Tesl OTCUETaA.
M3mepeHrie CKOPOCTU U YCKOPEHUSI TIPSIMOJIMHEMHOTO [IBHKEHUSI.

ViccnepoBaHue MpY3HAKOB PABHOYCKOPEHHOTO JABMXKEHUS.

HabJttoieHue IBUKEHUS TeJla TI0 OKPY>KHOCTH.

HabmozeHre MexaHUUeCKUX SIBJIEHUH, IIPOMCXO/SAIINX B CHUCTeMe 0TCUéTa «Teerkka» mpu eé paBHOMEPHOM 1
YCKOPEHHOM [JIBIKEHUH OTHOCHTETbHO KabuHeTa (hU3MKH.

3aBUCUMOCTb YCKOPEHUsI Tesla OT MacChl TeJla U IeUCTBYIOIIle Ha Hero CUJIBI.

HabJtto/jeHre paBeHCTBa CHJI TIPU B3aUMO/€MCTBUH Tel.

VismeHeHve Beca Tejla MpH yCKOPEHHOM JBIDKEHHUH.

10. Ilepesjaua UMITy/IbCa TIPU B3aMMOAEHUCTBUH Tell.

11.TTpeobpa3oBaHust SHEPrUU TIPU B3aUMO/eHCTBUN Tel.

12.CoxpaHeHre UMMYJIbCa PU HEYTIPYTOM B3aUMOJEUCTBUU.

13.CoxpaHeHre UMMyJ/IbCa MpH abCOMIOTHO YTIIPYTOM B3aUMO/IeHCTBUM.

14.HaO/moieHrie peaKTUBHOTO JIBVDKEHUSI.

15.CoxpaHeHre MeXaHHUECKOM SHepryuu IpyU CBOOOIHOM TaJIeHHH.

16.CoxpaHeHre MeXaHUUeCKOM SHEePTUM MPU IBMXKEHWH TeJla T, IeUCTBUEM MNPy KUHBI.
JlabopamopHble paGombl U ONbIMbI.

b NS

KoHcTpyrpoBaHue TpakTa /iJis pa3roHa U JjajibHeuIlero paBHOMEepPHOT0 ABMXXKeHUS IIapyuKa WK TeeXKH.
OmnpefeneHre cpefjHer CKOPOCTH CKOJIbKeHUSI OpycKa WK IBVKEHUS IIapUKa 110 HAaKJIOHHOM TJIOCKOCTH.
OmnpeiesieHre YCKOPeHUs TeJla TIPU PpaBHOYCKOPEHHOM JIBM)KEeHWH T10 HAK/IOHHOM TIJIOCKOCTH.
VccnenoBaHyie 3aBUCMIMOCTH IyTH OT BPEMeHU TIPU paBHOYCKOPEHHOM /IBW)KeHHH 0e3 HauasbHOW CKOPOCTH.



[TpoBepKa TMIOTE3bI: e/l TIPU PaBHOYCKOPEHHOM JBM>KeHUU 0e3 Haua/lbHOM CKOPOCTU ITyTH OTHOCSATCS Kak
psiJi HEUETHBIX UKMCesl, TO COOTBETCTBYIOLI[Me TIPOMEKYTKA BpeMeH! OJIMHAKOBHI.
WccnenoBaHuie 3aBUCUMOCTH CUJIbl TPEHUSI CKOJIb)KE@HHSI OT CUJIbl HOPMAsibHOTO /laB/IeHUSI.
OrnpefieneHre Ko3(pduiiyieHTa TpeHUsI CKOJIb)KEeHUS.
OrnpeziesieHre KECTKOCTU MPYKUHBI.
OrnpezesieHre PabOThbI CHJIBI TPEHUS TIPY PABHOMEPHOM [JBKXKEHHH TeJla 110 TOPU30HTA/IbHOM OBEPXHOCTH.
10. Omnpegenerrie paboThl CHIIBI YIIPYTOCTH TIPY TMOAbEME I'Py3a C UCI0/Ib30BaHHEM HeTIO[BUKHOTO U ITOABMYKHOTO
6J10KOB.
11.N3yueHue 3aKOHa COXpaHeHUsI SHEPrUu.
Pa3pen 9. MexaHnuecKkue Ko/ie0aHusa M BOJIHBI.
KonebaTtenbHoe gBikeHwe. (OCHOBHbIe XapaKTepHUCTHKWA KoyieOaHWM: TI€pHOJ,, YacTOTa, aMIUIUTYA.
MaTtemaTruecKuii ¥ MPY>KUHHBIA MassTHUKU. [IpeBpallieHrie SHepruu MpH KoJyiebaTe/TbHOM [IBHKEHHH.
3aryxatoliue KosebaHus. BeiHykeHHbIe KoieOaHus. Pe3oHaHc. Mexanndeckue BoHbL. CBOMCTBAa MeXaHUUeCKUX
BoJH. [Ipofio/ibHBIE U TIOMepeuHble BOJIHBI. []/MHaA BOHBI M CKOPOCTb €€ pacripocTpaHeHHs. MexaHWUecKre BOJHbBI B
TBEPZIOM TeJjie, CeiCMHUUeCKHe BOTHBI.
3ByK. ['DPOMKOCTb 3ByKa 1 BbicOTa TOHa. OTpakeHue 3ByKa. IHGPa3ByK U yIbTPa3ByK.
demoncmpayuu.
. Habsmtogenuve kosebanuii Tes 1o AelCTBUEM CUJIbI TSDKECTH U CUJIbI YIIPYTOCTH.
HabntoneHue kKosebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.
3. Habsmo/ieHue BBIHYK/I€HHBIX KOJ/Ie0aHMIA ¥ pe30HaHCa.
4. PacnpocTpaHeHUe NPOJOJbHBIX U TIONIePeUHbIX BOH (Ha MOJe/N).
5
6.

CEND Ul

!\JF—‘

. HabmrozieHrie 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTAYeCKUU pe30HaHC.

JlabopamopHble paGombl U ONbIMbI.
1. OmnpegenieHre YaCTOTHI U ITepHO/Ia Kojle0aHUI MaTeMaTHUECKOT0 MasiTHHKA.
2. OripesiesieHe YaCTOTHI U Tleproia KojebaHuii IPy>KMHHOTO MasiTHUKaA.
3. HWccnemoBanuie 3aBUCMMOCTH Tiepro/ia KoiebaHui MOABEIIIeHHOTO K HUTH I'Py3a OT JI/TMHbI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH Tiepro/ia KonebaHui Mpy>KMHHOTO MasiTHUKA OT MacChl Tpy3a.
5. TlpoBepka He3aBHCHUMOCTH TIepUO/ia KojiebaHuii Ipy3a, MOABEIIeHHOTO K HUTH, OT MaCChl Ipy3a.
6. OMBITHI, eMOHCTPUPYIOI[HE 3aBUCUMOCTh Tlepuofia KoyieOaHW MPY>KWUHHOTO MasiTHMKA OT MacChl Tpy3a U
JKECTKOCTH IPY>KUHEI.
7. V3MepeHMe yCcKOpeHUsi CBOOOAHOTO Ta/IeHusl.
Pa3pen 10. /1eKTpoOMarHUuTHOE 10JIe U 3/IeKTPOMarHUTHbIE BOJ/IHBI.



ONeKTPOMarHuTHOe TioJjie.  DJIeKTPOMAarHUTHble BOJHBI.  CBOMCTBA  3/1€KTPOMAarHMTHbIX BoJH. Illkana
37IeKTPOMarHUTHBIX BOJIH. VIC0/Ib30BaHKe 3/1eKTPOMAarHUTHBIX BOJTH ZIJIsi COTOBOU CBSI3MU.
DneKTpoMarHuTHasi npupoja ceeta. CKOpocThb cBeTa. BoTHOBBIE CBOMCTBA CBeTa.
demoncmpayuu.
1. CaoiicTBa 3/1€KTPOMarHATHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETAa.
JlabopamopHble paGombl U ONbIMbI.
1. V3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJTH C TTIOMOII[bI0 MOGUIBEHOTO TeedoHa.
Pa3pen 11. CBeToBBIE SIB/ICHHSA.
JlyueBasi Mofienib cBeTa. Mictounuku cBeta. [IpsmosiviHeliHOe pacripocTpaHeHue cBeta. 3atMeHust CosHia v JIyHbl.
OtpakeHnue cBeta. [1/10CcKoe 3epkano. 3aKOH OTpa’KeHHUs CBeTa.
[Ipenomnenue cBeTta. 3akOH mpesoMJieHUs cBeTa. [loHOe BHyTpeHHee oOTpakeHWe cBeTa. Mcmosib3oBaHue
MO/JTHOTO BHYTPEHHEr0 OTPaKeHUsI B ONTUYECKUX CBETOBO/AX.
Jlunza. Xop snydeit B auH3e. OnTuueckass cucrteMma oToarrapara, MMKPOCKOMAa U TeJjieckKora. ['71a3 Kak
onTuyeckas cuctemMa. biM30pykoCTh U 1a/IbHO30PKOCTb.
Pa3snokeHue 6emoro cBera B crieKTp. OmnbIThl HetoToHA. CrioykeHHe CrieKTpaibHbBIX 11BeTOB. Jlucriepcus cBeTa.
demoncmpayuu.
[IpsiMoIMHEHOe pacrpoCTpaHeHre CBeTa.
OTpakeHue cBeTa.
[MTosryuenue n306pa’keHuni B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKarax.
[IpenomneHue cBeta.
OnTHuecKuii CBeTOBOI,.
Xop nydeii B cobuparolieit TuH3e.
Xopg nyuel B pacCcerBarolLlel JIMH3e.
[MTosryueHre n306pa>keHU C TIOMOIIIBIO JIUH3.
. Tlpunuun getictBus oTroarmapaTa, MUKPOCKOIIA 1 TesiecKora.
10.Mopgensb riasa.
11.Pa3noxxeHue 6eioro CBeTa B CITEKTP.
12.TTonyueHue 6esioro CBeTa IMPH CJIOKEHHWH CBETa Pa3HbIX 1[BETOB.
JlabopamopHble paGombl U ONbIMbI.
1. WccnenoBaHvie 3aBUCMMOCTH yTJla OTPa)KeHUsI CBETOBOTO JTyua OT yrJjia MafieHus.
2. V3yuyeHue xapaKTepUCTUK M300pa’keHHsI TIpe/]MeTa B TVIOCKOM 3epKarie.
3. WccnepmoBaHue 3aBUCHMMOCTH yrJjla MPEJIOMJIEHWS] CBETOBOTO Jiyya OT yrjla TMaZieHWs Ha TPaHULe «BO3MYyX—
CTEKJIO».

LN AW



[MTosyuenue n306pa’keHH C TTOMOIIBIO COOUpATOITeH JTUH3BI.

Onpegenenrie GOKYCHOTO PaCCTOSTHUS Y ONITUUECKOM CUJTbI COOMpArOITiei TMH3bI.

OmBITHI TI0 pa3/ioyKeHHI0 0e/Ioro cBeTa B CIIEKTP.

OMBITHI TI0 BOCTIPUATHIO IBETA MPeIMETOB MPY UX HAOJIIO/IeHWH Uepe3 I[BeTOBbIe (DHIbTPBHI.

Pa3;[eJ1 12. KBaHTOBBbIE IBJICHHA.

OmnbiTel Pe3epdopga v raHeTapHas Mofie/ib atoMa. Mogenb atoma bopa. UcryckaHue u Tor/ioilleHHde CBeTa
aToMoM. KBaHThI. JIMHenYaTbie CIIeKTphI.

PagrioakTuBHOCTE. Asb(a, 6eTa- u ramma-u3nydenrs. CTpoeHHe aTOMHOTO sifipa. HyknoHHasi Moieslb aTOMHOT'O
sapa. M3orornbl. PagnoakTuBHbIe rpeBpalljeHus. [lepros rosiypacriaza aTOMHBIX sifep.

AnepHble peakuuu. 3aKOHbI COXPAaHEHMS 3aps0BOr0 U MaCCOBOr0O UMCesl. DHepPrus CBsi3M aTOMHBIX szaep. CBsi3b
MaccChl ¥ SHepruu. Peakijuu cuHTtesa u Jeyienus sjep. Mictounuku sHepruv CostHLa U 3BE3/.

AnepHas sHepreTuka. [1eliCTBUSI PaIMOAKTHUBHBIX U3/TyUY€HHUU Ha KUBbIE OPraHU3MBbI.

demoHncmpayuu.

CnekTpbl U3/Iy4eHUs U TOTJIOLLeHUSI.

CnekTpbl pa3/IMYHbIX ra3oB.

CniekTp BoAOpO/A.

Hab6mozeHne TpekoB B Kamepe BuibcoHa.

PaboTa cuéTurKa MOHU3UPYIOIIUX U3TyUeHUH.

PeruvcTtpauys usmydyeHus: IpUPOHBIX MUHEPA/IOB U TIPO/IYKTOB.

JIa6opamopr1e pabombl u onbIMbl.

1. HabmomeHue CIUIOIIHBIX U TMHEMUAThIX CIIEKTPOB U3TyUYeHMUs.

2. UccnenoBaHue TPeKOB: U3MepeHre IHepryuy YacTULIbl TI0 TOPMO3HOMY Ty TH (10 dhoTorpadusm).

3. V3amepeHue paJiji0akKTHBHOIO (POHa.

IToBTOpHTE/THHO-0000 AU MO/TY/Th.

[ToBTOpUTE/LHO-00001IatOI[MH  MOAY/Ib TpeAHa3HaueH /Jisi CHUCTeMaTh3allid W 0000IIeHus TIpeMeTHOIr0
cojiepKaHus U OTTbITa JleATeTbHOCTH, MPUOOPETEHHOTO TIPU U3YUeHUH BCETo Kypca (DU3MKH, a TaKxKe /s TIOJTOTOBKH K
OCHOBHOMY TOCY/IJapDCTBEHHOMY 3K3aMeHy T10 (hu3uKe /1711 00yuaroluXxcs, BEIOPABIIMX 3TOT yueOHBIM MpeiMeT.

[Ipy u3yueHUM JaHHOTO MOZAYJISL PeajM3yrTCd U CUCTEMAaTUIUDPYIOTCH BU/bI 1eTe/IbHOCTU, HA OCHOBE KOTOPbIX
obecrieuriBaeTCsl JOCTKeHWe MpPeAMEeTHbIX U MeTarpeIMeTHBIX TJIAHUPYEMbIX pe3y/IbTaToB o0yueHus, (hOpMUPYeTCs
eCTeCTBeHHOHAyUHasi FPaMOTHOCTb: OCBOEHME Hay4YHbIX METOJOB WCC/Ie[JOBaHUS $IBJIEHUM TPUPOAbI U TEXHUKH,
OBJIaZieHre YMeHUSIMU OObSICHATb (hM3HUecKue sIB/IeHUs, TIPUMEeHsIsI TI0/TyueHHbIe 3HaHUS, pelllaTh 3a/jaui, B TOM YKCJ/Ie
KaueCTBEeHHbIE U SKCIIepUMeHTalIbHbIe.

[TpyHILMITHANMBHO [IeATebHOCTHBINA XapaKTep JAaHHOTO pa3jiefia peann3yeTcs 3a CYET TOTO, UTO OOydaromuecs
BBITOJIHSIOT 3a/laHus1, B KOTOPBIX UM IIpe/jlaraeTcs:

N U

DUTRWN



Ha OCHOBe TIOJIyYeHHbIX 3HAHWM pacrio3HaBaTh M HAyYHO OOBSICHATH (u3nUeckue SIBJIEHUS B OKpY)KaroIlei
MPUPO/ie U MOBCEAHEBHOMW JKU3HU;
WCI0/Ib30BaTh HayuHble MeTO/Ibl MCC/e/loBaHUsS (pU3NUeCKUX sIBJIEHWW, B TOM UMCJie [I/isi TIPOBEPKU TUIIOTe3 U
TOTyUYeHUs] TEOPETUUECKUX BbIBO/IOB;
00BSICHITh HayuHble OCHOBBI Han0oJiee BayKHBIX JOCTV)KEHUN COBPEMEeHHBIX TeXHOJIOTHM, HarlpyuMep, TIPaKTUUeCKOTo
WCII0/Ib30BaHUsl pa3/IMuHbIX UCTOUHWKOB SHEPTMM Ha OCHOBE 3aKOHA IpeBpallleHUs] U COXPAaHEHHUs BCeX WM3BECTHBIX
BU/IOB SHEPIUHU.



IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
PN3NKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

W3ydyeHre ¢uU3MKU Ha YpPOBHE OCHOBHOTO 00ijero o0pa3oBaHus
HalpaB/IeHO Ha [JJOCTYKEHWe JMUYHOCTHBIX, MeTarpeJMeTHBIX W IIPeMEeTHBIX
obpa3oBaTe/IbHBIX pe3y/bTaToB.

B pesynbrare wu3lydeHus (UMK Ha YpOBHE OCHOBHOTO 0OIIero
obpa3oBaHuss 'y oOyudatoijerocsi OyayT choOpMHpOBaHbI  CreAyrOIIHe
JTMYHOCTHBIE pe3y/IbTaThl B UaCTH:
¢ 1) IaTPHOTHYECKOr0 BOCTIMTAHUA:
® - T[IposIBJieHHWe WHTepeca K WCTOPUM U COBPEMEHHOMY COCTOSTHUIO

POCCUICKOU (PU3NUeCKON HayKu;

® - [[eHHOCTHOEe OTHOIIIeHHe K JJOCTHKEHUSIM POCCUMCKUX YUEHBIX-(H3UKOB;

¢ 2) rpaK/JaHCKOI'0 U [yXOBHO-HPABCTBEeHHOT0 BOCTIMTAHUA:

e - TOTOBHOCTb K aKTMBHOMY Yy4YaCTHIO B 0OCYXJeHWH O0OII[eCTBeHHO
3HAaUMMBIX M 93TUYECKHWX TpobsieM, CBS3aHHBIX C TPAKTAYECKUM
TIpUMeHeHreM JIOCTKeHNH (hH3UKHY;

® - 0CO3HaHWE BAKHOCTH MOPATbHO-3TUUECKUX TPHUHIUIIOB B JeSTe/IbHOCTU
YU€HOr0;

¢ 3) 3CTeTUYeCKOro BOCIIUTAHUSA:

® - BOCIIPUSITHE 3CTETHUYECKUX KauecTB (PU3NUeCcKol HayKu: eé rapMOHUYHOTO
TIOCTPOEHHSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

® 4) [[eHHOCTH HayYHOTI'0 MMO3HAHUS:

® - 0CO3HaHWe IIeHHOCTH (U3UUeCKOM HayKM KaK MOII[HOTO WHCTPyMeHTa
MO3HAaHUSI  MHpa, OCHOBbI  pa3BUTHA  TEXHOJIOTMH,  BaKHeWIleu
COCTaBJIAIOILeU KYyJ/IbTYPBI;

® - pa3BUTHE Hay4yHOM H0003HaTeNHHOCTH, UHTEpeca K MCC/eZoBaTebCKOU
JesITe/IbHOCTY;

e 5) dopmupoBaHus KyJbTYpPbl 3/J0POBbSi M  3MOIMOHA/ILHOTO
OJ1aromo/Tyuusi:

® - oco3HaHHWe IleHHOCTH Oe3omacHoro obpasa >KM3HU B COBPEMEHHOM
TEXHOJIOTUUECKOM MHpe, Ba)KHOCTH TIpaBU/I 0e30TacHOTrO TOBeJeHHWs Ha
TPAHCIIOpPTe, Ha I0pPOrax, C /IeKTPUYeCKUM U TeIVIOBbIM 000py/I0BaHHEM B
JIOMAIITHUX yC/IOBUSIX;

e - copMHpPOBaHHOCTb HaBblKa pedieKCHH, TIpU3HaHWe CBOero TpaBa Ha
OIITMOKY 1 TaKOTO ’Ke TIpaBa y IPyroro uejioBeKa;

® 6) TPyJ0BOr0 BOCIIUTAHUSA:

® - aKTMBHOE yYacTWe B peIlleHHH TMpaKTUUecKuX 3aZiau (B paMKaX CeMbH,
oOpa3oBaTe/lbHOM OpraHW3aldd, TIOpo/a, Kpas) TeXHOJIOTUUeCKOH U
COLIMaZIbHOM HAaTpaB/IeHHOCTH, TPeOYIIUX B TOM UHc/ie UM (U3AUYECKUX
3HAHUM;

® - YHTepec K NMPaKTUUeCKOMY U3yUeHHIO podeCccHid, CBI3aHHbBIX C (DU3UKOM;

¢ 7) 3K0/I0rH4ecKoro BOCIMTAHUA:

® - OpUeHTalUsl Ha MpyUMeHeHHe (H3NUeCKUX 3HaAHWMW [/ pPellleHus 3a/ayu B
o0macTi OKpy’Karolllell Cpejibl, TUVIAaHUPOBAHHWS TIOCTYIIKOB W OLIEHKH HX
BO3MO>KHBIX TTOC/IeZICTBUM [I7Is1 OKPY>Karoll[elt Cpeibl;

® - oco3HaHHe T/1I06aTBHOr0 XapakTepa 3KOJIOTUYeCKUX MpoOsieM U TyTed uX
peleHus;

¢ 8) aganTanyu K U3MEHAIUMCA YCJI0BUAM COLUA/IbHOM M MPUPO/HON
cpeapl:



® - 1OTPeOHOCTh BO B3aMMO/IEHICTBUM IIPH BBHITIOJIHEHWM HCCAeJI0BAaHUM U
MpoeKkToB (hM3UUeCKOW HarpaB/ieHHOCTH, OTKPBITOCTh OIBbITY W 3HAHUSM

APYTUX;

® - T[IOBBIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTU 4Yepe3 MNPAKTUUeCKYH
J1esITeJIbHOCTB;

e - moTpeOHOCTL B (OPMHMPOBAHWM HOBBIX 3HAaHWM, B TOM UYHCJIe

dbopMy/poBaTh WJEeM, TOHSATHS, TUTOTe3bl O (U3NUECKUX OO0beKTax H
SIBIIEHUSX;

® - oco3HaHHe JeUIMTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTeH B
obnactu Ghu3MKY;

® - [UIaHUPOBAaHHE CBOETO PA3BUTHS B IPHUOOpPETEHHWH HOBBIX (PU3NUECKUX
3HAHUM;

® - (CTpem/leHMe aHaJM3UpOBaTh U BBISIB/ISATH B3aWMOCBSI3M  MPUPOJbI,
o0I[ecTBa ¥ 3KOHOMHMKH, B TOM UMC/IEe C HCIIO/Ib30BaHUEM (DHU3MUECKHX
3HAHUM;

® - OLIEHKAa CBOMX [IEUCTBHUM C Y4YETOM BJIMSHUSI HAa OKDYXKaloLIyK Cpeny,
BO3MOJKHBIX I7I00a/TbHBIX MOC/IeACTBHH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3sy/sbTaTe OCBOEHHWS MPOrpaMMbl MO (M3MKe Ha YPOBHE OCHOBHOTO
obmero  obpa3oBaHuss y  oOyuatoijerocssi  OyayT — cOpMHpPOBaHBI
MeTarnpeMeTHbIe pe3y/IbTaThl, BKJTIOUAIOLI[HE T03HaBaTe/IbHbIE
YHUBEpCA/IbHbIe yueOHble [1eHCTBUS, KOMMYHMKATHBHbIE YHHUBEpCa/bHbIE
yueOHbIe IeMCTBYS, PETy/IATUBHbIE YHUBEPCAIbHbIE yUeOHbIe [IeHCTBUSI.

ITo3HaBaTe/bHBbIE YHUBE€PCA/IbHbIE y‘—IEﬁHbIE AEﬁCTBHﬂ

ba3oBble j1oruueckue JedCcTBUS:

® BBIAB/ATL W XapaKTepU30BaThb CYIl[eCTBEHHbIe TIPU3HAKHW OOBEKTOB
(sIB/IEHUN);

® yCTaHaB/IUBaTh CYIIECTBEHHBIM TPU3HAK KacCH(UKal[My, OCHOBaHUS
n7ist 0600111eHNsT ¥ CpaBHEHUS;

® BLISB/SATH 3aKOHOMEPDHOCTHM W TPOTUBOpPEUrsi B pacCMaTpUBaeMbIX
dakTax, JaHHBIX U HAOMOAEHUSX, OTHOCAIMXCA K (PU3NUeCKUM
sSIBJIEHUSIM;

® BBLISB/ISTH TIPUUUHHO-C/IE/ICTBEHHbIE CBSI3W TIPU U3yUYeHUU (PU3NUeCKUX
SIBJIEHUM W TPOLECCOB, [le/laTb BbIBOAbBI C  HCIOJIb30BaHHUEM
NeAYKTUBHBIX U MHAYKTUBHBIX YMO3aK/JIHOUeHUM, BblJBUraTh TUIOTE3bl
0 B3aMMOCBSI35IX (PU3NUECKUX BeJTMUMH;

® CaMOCTOATeTHbHO BBLIOMpATh CIOCOO pelleHus yueOHOW (HHU3NUECKOU
3ajauu (CpaBHeHWe HeCKOJbKHMX BapUAHTOB pellleHus], BLIOOp HarboJiee
MOAXOALLEr0 C Y4ETOM CaMOCTOSIT€/IbHO BbIJ|e/IEHHBIX KDUTEPUEB).

Ba3oBbie ucciegoBarenbCcKue AeUCTBHSL:

® JCMO/b30BaTh  BOMPOCHI KAaK  MCCAe[0BaTebCKUM  UHCTPYMEHT
TO3HAHUS;

® [POBOAUTHL MO CaMOCTOSITeJTbHO COCTAaBJIEHHOMY TIIJIaHy  OIIBIT,
HECJIOKHBIN  (DU3UUeCKUN JIKCTIePUMEHT, Hebobllioe WCC/iefoBaHNe
(bU3HMUeCKoro siB/IeHuS;

® oOlleHMBaTh Ha TMPUMEHUMOCTb U [JIOCTOBEPHOCTb WH(MOPMaIUIO,
MOJTYUEHHY0 B XO/Ie UCCJIe[JOBaHUS WK SKCIIePUMEHTa;



CcamMoCTOSITesTbHO ~ (hopMy/IUpoBaTh  0000IeHHsT U BBIBOABI  T10
pe3y/ibTaTaM IMPOBeIEHHOTO HaO/IOIeH s], OTIbITa, UCCTIeIOBaHUS;
IIPOrHO3MPOBATh BO3MOJKHOE Ja/bHeHIlee pa3BUTHE (U3NUECKUX
IIPOLIECCOB, A TAaKXKe BBLIJIBUTaThb ITPEAIOOKeHHs 00 MX pa3BUTHU B
HOBBIX YC/IOBUSIX M KOHTEKCTaX.

Pabora c undopmanmeii:

TPUMEHSITh PA3/IMYHbIE METO/BI, MHCTPYMEHTBI U 3aNPOChI NPH [IOMCKe
1 oT6ope uHGOPMAaI[UK WK JAaHHBIX C YIETOM Mpe/I0KeHHON yueOHOH
dbu3nuecKoi 3asauu;

aHa/TM3UPOBATh, CHUCTeMaTU3UPOBATh 7| MHTEPIPeTUPOBATh
MHGOPMAIIUIO Pa3/TMUHBIX BHUOB U ()OPM ITpe/ICTaB/IeHUSI;
CaMOCTOSITeJTbHO BBIOMPATh ONTHUMa/IbHYIO (OpPMY Tpe/CTaB/eHUs
MHGOPMAIIM UM WIIOCTPHUPOBATh peIllaeMble 3aJaudl HeCI0KHBIMH
CXeMaMH, JiarpaMMaMH, MHOM IrpaduKoi U X KOMOHMHALIASMH.

KoMMyHHUKaTHBHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS:

B x0/le 06Ccy>xIeHus1 yueOHOro MaTepHasa, pe3y/bTaToB J1ab0paTOPHBIX
paboT ¥ TIPOEKTOB 3a/laBaTh BOIMPOCHI IO CYIIIECTBY OOCYKZaeMoii
TeMbl ¥ BbICKa3biBaTh WJeW, HalleJleHHble Ha pellleHre 3a/aui 1
no/ifiepkaHuie 61aro)keaTesibHOCTU OOITeHNS;

COMOCTAB/IATE CBOM CY)X[EHUSI C CYXKJAEHUAMH JPYIUX YYaCTHUKOB
nyasiora, oOHapy>KMBaTh pa3/iuurie U CXO/ICTBO TIO3ULINA;

BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
NMyO/MUHO TpeACTaB/AThL Pe3y/bTaThl BBITIOJHEHHOTO (DHU3UUeCKOTO
orbITa (3KCIIepUMeHTa, UCC/ieZloBaHus, TIPOEKTa);

MOHMMAaTh W WCIO/Ib30BaTh  TPEUMYIeCTBA  KOMaHAHOW U
WHAWBUIya/JIbHOM pabOThl TIPU peIlleHWH KOHKPeTHOW (hu3nuecKoi
TIpo0/ieMblI;

NMPUHAMATL 1[eId  COBMECTHOW /ieITe/IbHOCTH, OpraHW30BLIBATh
OeNCTBUS TI0 €€ JOCTW)KeHWIO: pacrpefiesiiTb poJid, 06Cy»KaaTh
MPOI[eCChl W pe3y/IbTaThl COBMECTHOW paboThl, 0000IjaTh MHEHUS
HECKOTbKUX JTFO/Ie!;

BBITIO/THATh CBOIO UaCTh PabOThI, JOCTUTasi KAUeCTBEHHOT'O pe3yJibTaTa
10 CBOEMY HarpaB/eHWI0 U KOOPAWHUPYS CBOW JENCTBUS C APYTUMHU
yjleHaMH KOMaH/IbI;

OlLlIeHMBaTh KaueCTBO CBOEro BKJajia B OOII[MI MPOJAYKT 10 KPUTEPUSIM,
CaMOCTOSITe/TbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAaMH B3aMO/IeHCTBYSI.

PeryisiTuBHbIe YyHUBepCa/IbHbIE YUueOHbIe AeHCTBUS

CamoopraHu3anusa:

BBISB/ISATH MpOOseMbl B JKU3HEHHbIX U yueOHBIX CHTyalUsX,
TPeOYIOIUX /1J1s peliieHus PU3nYeCcKuX 3HaHUM;

OPUEHTHPOBAThCS B pa3/IMUHBIX TMOAXOAAX TIPUHATHS pelleHui
(vHOUBUAYaMbHOE, TIPUHATHE peIlleHUs B TPYIINe, NPUHATHE pelleHui
TPYIIION);

CaMOCTOSITeJTbHO COCTaBJISITh aJTOPUTM pellleHust (rU3uueckon 3ajauu
WIA T7laHa WCCAeloBaHUsl C YY€TOM MMEIOLIUXCS pPecypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEM, apryMeHTHPOBaTh  IIpe/jlaraeMble
BapUaHThI PeleHUN;

JiesiaTh BIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA UHTE/I/IeKT:



[laBaTb aJIeKBaTHYI0 OL€HKY CUTyalluM W IIpejjaraTb IUlaH eé
M3MeHeHUs;

OOBSICHITh TPUYMHBI IOCTVDKeHUsI (HEeJOCTWKEHHUS]) pe3ybTaToB
nesiTe/IbHOCTHU, ABaTh OI[eHKY IMPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBHI B [IeATe/TbHOCTh (B TOM UKC/Ie B XOJ, BLITIOJTHEHUS
(U3MUeCKOro UCC/Ae[OBaHMS WM TPOEKTa) Ha OCHOBE HOBBIX
00CTOATeNBCTB, U3MEHMBIIIMXCS CUTYaliM, yCTAaHOBJEHHBIX OIIMOOK,
BO3HUKIIIUX TPY/JHOCTEW;

OLIeHMBaTb COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSM;

CTaBUTh cebsi Ha MeCTO JpYyroro uejoBeKa B XOZe Cropa WM
JUCKYCCHMY Ha HAyuyHyH TeMy, TOHMMaTb MOTUBBI, HaMepeHHus U
JIOTUKY JIpyTOro;

NIpU3HABaTh CBOE IMpaBO Ha OIMIMOKY TpU pellieHNH (pU3NUecKuX 3a/au
WU B YTBEPKJEHUSAX HAa HAYYHbIE TEMBI U TaKOe >Ke TIpaBo APyroro.

INPEAMETHBIE PE3YJ/IBTATHI

K koHily oOyueHuss B 7 Kijacce TpeJMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe JIO/KHBI OTPa’kaTh C(HOPMHUPOBAHHOCTh Y 00yUarOIIUXCsl yMEeHHU:

WCI0/Ib30BaTh TOHATUS: (U3MUeckue W XUMHUYeCKue siBJIeHus,
HabJTt0/jeHre, SKCIIEPUMEHT, MOJIe/Th, TUTIOTe3a, eJUHUIIbI (PU3MUeCKUX
BeJIMUMH, aTOM, MOJIeKyJla, arperaTHble COCTOSIHUS BellecTBa (TBépzoe,
JKUZKOe, Ta3000pa3Hoe), MexaHWuUeCcKoe [IBIKeHue (paBHOMEpHOe,
HepaBHOMEpHOe, TPSIMOJIMHEHWHOE), TPAaeKTOpPUs, PaBHOJEUCTBYOLLAs
cuna, Jdedopmaius  (yrpyrasi, —IUlacTUYecKas), HeBeCOMOCTb,
COOOII[ArOIIeCs COCY/IbI;

pasnuuath sBieHus (auddysus, TersioBoe [ABMKEHHWE UACTHI]
BellleCTBa, pPAaBHOMEDHOEe [IBW)KEHWEe, HepaBHOMEDHOe [BW)KEHHe,
VHEepLYs, B3aMMOJENCTBUE TeJl, paBHOBeCHe TBEDAbIX Ten C
3aKperyIEHHOM OCbH0 BpallleHusi, Tepefada [aB/ieHUs TBEPABIMU
TeslaMH, >XUJKOCTSIMM M Ta3aMu, aTMocdepHoe [aBjieHue, TjlaBaHUe
TeJl, TMpeBpAllleHUsI MeXaHWYeCKOU SHepruv) MO0 OIMUCAHUK UX
XapaKTepHbIX CBOWCTB YW HAa OCHOBE OIBITOB, A€MOHCTPUDYIOLIUX
JaHHOe (pu3nUecKoe siBJIeHUE;

pacrio3HaBaThb TIPOSIBJiIeHWEe U3yUeHHbIX (U3NUeCKUX sIBJIeHUW B
OKpy»KatollleM MWpe, B TOM uuc/ie (Pu3nueckue SiBJIeHUs B TIPUPOJIe:
TIpUMepbI JBWKEHUSI C Pa3TMUHbIMUA CKOPOCTSIMU B )KUBOW U HEXXUBOM
Npupojie, AEeUCTBUE CW/Ibl TPEHUS B MPUPOJE U TEXHHUKe, BIUSHUE
aTMochepHOro /iaB/ieHUs] Ha )KUBOW OpPraHK3M, TylaBaHue pbIO, pbIuaru
B TeJjie Uejl0OBeKa, MPU 5TOM I[epeBOJUTh MPAKTUUYECKYHO 3a/Jauy B
yueOHYI0, BBIJIe/IATh CyIlleCTBeHHbIe CBOMCTBA (MPHU3HAKK) (PU3NUIECKUX
SIBJIEHUM;

OMUCHIBAaTb M3yuyeHHble CBOMCTBA TeJl U (uU3nMueckue siBJeHUS,
WCTIONb3ysl  (u3nUeckue BeJWUYMHbI (Macca, OObEM, TUIOTHOCTh
BellleCTBa, BpeMsl, MyTh, CKOPOCTb, CPeIHSISI CKOPOCTb, CUJIa YIIPYTOCTH,
Cuja TSDKeCTH, BeC Tesa, CWia TpPeHus, [aBjieHWe (TBEPAOro Teia,
JKUAKOCTH, ra3a), BbITAJIKUBAIOIIAs CHIa, MexaHWYeckas paboTa,
MOIITHOCTh, IIJIEUYO0 CHJIbI, MOMEHT CHJ/bl, KO3((HIMEeHT I107e3HOr0
JeMCTBUSI MEXaHU3MOB, KWHeTUYeCKas U TOTeHLa/IbHasi SHeprus), pu
OMUCAHUU TIPABUJIBHO TPAaKTOBaTh (DU3MUECKU CMBIC/ WCIO/Ib3yeMbIX
BeIMUMH, WX 0003HaueHWss W eAUHUIBI (U3UUECKUX BeJUUMH,



HaxouTh (OPMY/ibl, CBA3bIBAIOIIME aHHYIO (DU3NUECKYHO0 BeJTMUUHY C
JPYTUMHU BeMYUHAMM, CTPOUTH rpayKu W3yUyeHHbIX 3aBUCUMOCTeM
(bur3UUeCcKuX BeJIMUKH;

XapaKTepu30BaThb CBOWCTBA Tes, (PU3nMuecKude SIB€HUSI U MPOLECChI,
WCIIONb3ys TpaBWia CJIOXKEeHUs CWl (BAOJIb OJHOM MPSIMOM), 3aKOH
I'yka, 3akoH Ilackasis, 3akOH ApxuMe[ia, TIpaBUIO paBHOBECHUs pbluara
(bnoka), «3070TOe TIpaBU/IO» MEXaHWKH, 3aKOH COXpaHEeHWs
MexXaHU4eCKOW SHepruu, npy 3TOM JlaBaTh CJIOBECHYIO (DOPMYJ/IUPOBKY
3aKOHa Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIDAXKEHUE;

00BSICHATh (hU3NUeCKUe SIBJIeHUs], TIPOIIeCChl U CBOWCTBA TeJ, B TOM
yucie YW B KOHTEKCTe CUTyaldd TPaKTUKOOPUEHTHUPOBAHHOIO
XapakTepa: BbISIBJIATH TIPUYMHHO-C/IEICTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe U3 1-2 JIOTMYeCKUX I1aroB C OMOPOM Ha 1—2 M3y4YeHHBIX
cBOMcTBAa  (hM3MUECKUX  sIBJeHUM, (U3MUecKUx  3aKoHa WU
3aKOHOMEpHOCTY;

peliaTbh pacyéTHble 3a7auv B 1-2 [eWCTBUS, MCIO/b3YS 3aKOHBI U
dbopmMyibl, CBsi3bIBarollve (pr3vuecKre BeJTMUUHbI: HA OCHOBe aHa/u3a
yCIOBUSL  3aZlaud  3aluChIBaTb KpaTKOe yC/IOBUE, TIO/CTaBJISATh
¢bu3nueckue BeJMUMHBI B (DOPMY/ibl U TPOBO/IUTH PACUEThI, HAXOJUTh
CTIpaBOYHbIE JlaHHBbIe, HEOOXOUMbIe [JisI pelleHus 3a/ay, OI[eHUBATh
PealMCTUUHOCTb MOTyYeHHON (PM3UYeCcKOoi BeJIMUMHbI;

pacrio3HaBaTh TIPO0JieMbI, KOTOpPble MOXKHO PeIIUTb TIPH TTOMOII!
¢bu3nueckux MeTO/I0B, B OINWCAHUU UCC/Ie[JOBaHUSl  BbIJ|e/STh
TIpoBepsieMoe TIpe/Iio/IoKeHue (runoresy), pas/nyaThb u
WHTEpIIPeTUPOBATh TOJIyUeHHBIN pe3y/bTaT, HaXOAUTh OLIMOKU B X0/e
OMbITa, [ie/IaTh BBIBO/IbI MO €ro pe3ysbTaTaM;

MIPOBO/IUTH OIBITHI 110 HaO/IO/IeHUI0 (PU3NUeCKUX SBIEHUNA WU
¢dbu3nueckux  CBOWCTB  Teil:  (OpPMYJ/MpDOBaThb  TpPOBepsieMble
MIPe/ITIO/IOKEeHHsI,  COOMpaTh  YCTAaHOBKY W3  TIPeJJI0KeHHOTO
000opy/10BaHUs, 3aTTMChIBATh X0/ OIbITa ¥ (hOPMYJ/IMPOBATh BHIBO/IbI;
BBITIO/THATh TIPSIMble W3MEDPEHUs] PacCTOSHMS, BPEMEHM, MacChl Tesa,
00bEéMa, CUBI U TEMIIepaTypbl C HCII0/Ib30BaHWEM aHA/IOrOBBIX M
1[UGPOBLIX TIPUOOPOB, 3aMMCHIBATH TOKa3aHWsS TPUOOPOB C YYETOM
3aJjaHHOM abCOMIOTHOM TIOTPEITHOCTH U3MePeHU;

TIPOBO/IUTh UCCJIe/IOBAaHME 3aBUCUMOCTH OJHOM (pH3MUeCKOi BeTMUMHBI
OT APYrOM C UCIOJ/Ib30BAHUEM MPSIMbBIX U3MepeHUM (3aBUCUMOCTH IyTH
PaBHOMEDHO [BWKYIErocs Tejla OT BPeMEHW [BWXEHUS Tesa, CUJIbL
TPEHMS CKOJIb)KeHUsI OT Beca Tesa, KauecTBa 00pabOTKH ITOBEPXHOCTeMH
TeJl U He3aBUCHMOCTH CHJ/IbI TPEHHsI OT IUIOL{aJ{ CONPHKOCHOBEHHUS
TeJl, CU/Ibl YIIPYTOCTH OT Y/YIMHEHNs IPY>KUHbI, BbITA/IKUBAIOLLEH CHJIbI
oT 06béMa TOTPY>KEHHOM YacCTH Tejla U OT MJIOTHOCTU >KUJKOCTH, eé
HE3aBUCHMOCTU OT TUIOTHOCTH Tejla, OT TJIyOWHBI, Ha KOTOPYIO
MOTPY>KEHO Tes0, YCJI0BUM MJIaBaHuUs TeJl, YCJI0OBUM PaBHOBECHS pblyara
¥ OJIOKOB), y4acTBOBaTh B ITIJITAHWUPOBAaHWM y4eOHOTO HCC/IeZOBaHUS,
cobupath  yCTAaHOBKY W  BBINOJHATH  W3MEPeHus,  Claeays
Npe/iJIO)KeHHOMY  T7laHy, (UKCUpPOBaThb pe3y/bTaThl TOJyYeHHOMU
3aBUCUMOCTH (hH3UUECKHX BeMUMH B BUE TIPeI0KeHHbIX TabuI] 1
rpauKoB, /iesiaTh BIBO/IbI TI0 pe3y/bTaTaM MCC/e/l0BaHus;

MIPOBOJUTh KOCBEeHHble M3MepeHUs: (r3UuecKuX BeJUUrH (TIJIOTHOCTh
BellleCTBa >XUJKOCTU W TBEDJOrO Teja, CAa TPEHUSI CKOJIb)KEHUS,
[laB/leHue BO3/JyXa, BBbITAJIKMBAWOLAsg CWla, [JeWCTBYHOLlasg Ha



MOTPY’KEHHOEe B >KUAKOCTb Tesi0, KO3(D(PUIIMEHT T0/iIe3HOr0 JeNCTBUs
TMPOCTBIX MEXAHWU3MOB), CJIeflysl TIPEJIO)KEHHON WHCTPYKLMHK: [pH
BBINOJIHEHMU U3MEPEeHUA COOMPATh SKCIEPUMEHTA/IbHY0 YCTAHOBKY U
BBIUUC/IATH 3HAUeHUe NCKOMOM BeJIMUUHBI;

e cobmojaTh TIpaBWIa TEeXHUKU 6e30MacHoCTH nmpu pabore cC
nabopaTopHBIM 000PY/JOBaHUEM;

® yKa3bIBaTb NIPUHILIUIIBI JeMCTBUS TTPUOOPOB U TeXHUUECKUX YCTPOMCTB:
BeChbl, TEPMOMETD, JUHAMOMETp, COOOIIaroIuecss CoCyabl, bapoMeTp,
pbluar, NOBMKHBIN ¥ HETTOABM>KHBIHN 010K, HAaK/IOHHAS TJIOCKOCTH;

® XapaKTepu30BaThb TIPUHIUIBI JAEeWCTBUS W3YUeHHBIX TNPHUOOPOB W
TeXHUYECKUX YCTPOMCTB C OIMOPOM Ha WX OnucaHusg (B TOM UUCIIE:
MO/IIIUITHAKY, YCTPOMCTBO BOJOIPOBO/Ia, THAPABIAUECKUN TIpecc,
MaHOMeTp, BbICOTOMEpD, MOPIIHEBOM HACOC, apeoMeTp), HCIO/b3ys
3HaHUSI O CBOWCTBAax (HU3NUECKUX SIBJIEHUH W HeoOXoJuMbie
¢bu3uueckue 3aKOHbI U 3aKOHOMEPHOCTH;

® [pUBOJAUTHL MpUMephbl (HaxoAuTh UWHGMOPMAIMI0O O T[pUMepax)
MPAKTUYECKOT0 UCIOJb30BaHUsS (PU3NUECKUX 3HaHUM B TMOBCeJHEBHOM
JKWU3HU [171s1 oOecrieueHus1 6€30MacHOCTH TIpU obpartiieHny ¢ ipubopaMu
¥ TeXHUUeCKHMH YCTPONCTBaAMH, COXPAHEHHs 37I0POBbs U COOJTIO/IeHUS
HOPM 5KOJIOTHYECKOT0 MOBeZIeHNs B OKPY KaloLLeil cpejie;

® OCyIIeCTBASATH OTOOP WMCTOYHMKOB WH(oOpMaruu B VHTepHeTe B
COOTBETCTBUM C 3aZlaHHBIM TIOMCKOBBIM 3alpoCOM, Ha OCHOBe
MMEIOIUXCSl 3HAaHUW W MNYTEM CpPaBHEHUS! pa3/IMUHbIX KWCTOYHUKOB
BbIZIEJIATb UH(OpPMAlMI0, KOTOpasi sIB/SIeTCS TPOTHMBOPEUUBOU WU
MO>KeT ObITh HeJJOCTOBEPHOM;

® UCMO/MB30BaTh TIPDU  BBIOJIHEHWHM y4yeOHBIX 3alaHUN  Hay4HO-
MOMNYJ/IIPHYIO JIUTepaTypy (PU3NUecKoro cojiep>KaHusi, CripaBOYHbIe
MaTepuaibl, pecypcbl ceTd VHTepHeT, BafieTb IpuUéMaMu
KOHCTIEKTUPOBAHUsI TeKCTa, mpeobpa3oBaHus WHGOpMAalUA W3 OAHOMN
3HAKOBOU CHUCTEMBI B JIPYTYIO;

® co37aBaTh COOCTBEHHBIE KpaTKHe MUCbMEHHbIe U yCTHbIE COOOIeHMs
Ha OCHOBe 2—3 WCTOYHUKOB MH(OpPMALMX (PU3NUECKOT0 COJiepP>KaHuUsl, B
TOM 4YHC/e MyOJUYHO [le/laTh KpaTKhe COOOIeHUss O pe3yJbTaTax
MPOEKTOB WM yueOHBIX HCC/IeOBaHWM, TPH 3TOM TPaMOTHO
WCI0J/Ib30BaTh U3yUeHHbIN TOHATUMHBINA anmapaT Kypca (U3UKHY,
COTIPOBOXK/IaTh BBICTYTIJIEHUE TIpe3eHTalliel;

® [pU BBINIOJIHEHNWN YueOHBIX MPOEKTOB M MCC/IeZ0BAaHUN pacripe/ie/nsiTh
00513aHHOCTH B TPYIIle B COOTBETCTBUU C TIOCTaBJeHHBIMHU 3a/ladyaMH,
C/Ie[UTh 3a BBINOJHEHWEM Ti/laHa [AeMCTBUM, afleKBaTHO OLleHUBaTh
COOCTBeHHBI BK/IaZi B  JeSATeJIbHOCTh TPYIIIbl, BBICTpAaUBAaTh
KOMMYHUKATUBHOE B3aMMO/IENCTBYE, YUNUThIBasi MHEHHEe OKPY KarollUX.

K konIy oOyueHusi B 8 Kjacce mpegMeTHbIe pe3y/ibTaTbl Ha Ga30BOM

ypOBHe JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00YUarOIUXCsS YMEHHM:

WCMO/b30BaTh TIOHATHS: Macca M pa3Mepbl MOJIEKYJ, TeIjioBOe
JBIDKEHHWEe aTOMOB M MOJIeKys, arperaTtHble COCTOSIHUSI BellleCcTBa,
KpHUCTa/uyInuecKre U aMop(Hble Tesia, HAChII|eHHbI ¥ HeHaChIILeHHbI!
rmap, BJ@XHOCTb BO3/lyXa, TeMIlepaTypa, BHYTDEHHSi1 JHeprus,
TeIUVIOBOM  JBUraTe/ib, 3/IeMEHTApHbIA  3JIKTPUUECKUW  3apsij,
3/IeKTpUUeCKOoe T10jie, TIPOBOJJHUKU U [JUIIEKTPUKH, TTOCTOSIHHBIN
3/IeKTPUUECKUM TOK, MarHUTHOE T10JI€;



pa3nuyath siBjieHus (TeryIOBoe paciliipeHue U CxKaTuve, Terionepe/aya,
Ter/Ji0OBOe  paBHOBeCHEe, CMauvBaHWe, KaNWIspHble  sIBJIEHUS,
vcriapeHue, KOH/IeHcal[us, Ti/IaB/ieHue, KpHUCTa/TU3al[us
(oTBepAeBaHue), KUIleHWe, Termjonepejaya (TerIONPOBOAHOCT,
KOHBEKI[Us1, U3/TyueHue), 371eKTpu3aliys Tesl, B3auMO/leiiCTBUe 3apsi/iOB,
JencTBuYs 3JIeKTPUUECKOT0 TOKa, KOPOTKOe 3aMbIKaHUe,
B3auMO/IeliCTBUe MarHUTOB, [IeliCTBYe MarHUTHOTO T10Jisi Ha IPOBOHUK
C TOKOM, D3/eKTPOMarHUTHas HWHAYKIMs) T10 OINWCAHUID UX
XapaKTepHbIX CBOMCTB W Ha OCHOBE OMbITOB, JA€MOHCTPHPYIOIIUX
JaHHOe (pu3nUecKoe siBJIeHUE;

pacrio3HaBaThb TPOSIBJiIeHWEe U3yUeHHbIX (U3NUeCKUX sIBJIeHUHW B
OKpy»KatollleM MUpe, B TOM uuc/ie (pu3nueckude SiBJIeHUs B TIPUPOJie:
MOBEDXHOCTHOE HaTsDKeHWe U Kallu/uIsIpHble SiBJIeHUsI B TPHUPO/Ie,
KpUCTas/ulbl B mpupojie, usnydeHue CosHIa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, o0Opa3oBaHHWe PpOChl, TyMaHa, WHes, CHeTa,
j/7IeKTpUUecKue siBJieHUss B aTMocdepe, 37eKTPUUECTBO >KUBBIX
OpraHU3MOB, MarHuTHOe Tojie 3em/H, Jpeid TMOMHOCOB, POJib
MarHuTHOTO TI0JIsL [I/Isl KU3HU Ha 3emJie, TIOJISIPHOe CUsIHUe, TIPU 3TOM
MepeBOAUTh  TPAKTUUECKyH0  3ajauyy B  yueOHyIO,  BBbIIEJISITh
Cyll[eCTBeHHbIe CBOMCTBA (MpU3HaKu) (hU3UUeCKUX SIBJIEHUM;
OMUCHIBAaTb M3yuyeHHble CBONCTBA TeJl U (uU3nMueckude siBJeHUS,
UCToyib3ysi  (u3uueckue BeJIMUMHBI  (TeMIiepaTypa, BHYTPeHHSis
SHeprusi, KOJMUeCTBO TerUIOThl, yje/bHas TerI0éMKOCTb BelleCTBa,
yZenbHas TeIJIoTa IIaBeHus, ye/lbHas TeryioTa mapoo0Opa3oBaHMs,
yZe/ibHas TeI/ioTa CropaHusi TOIUIMBA, KO3(PGUILMEeHT T0Jie3HOro
JeNCTBUSL TeIJIOBOW MalllMHbI, OTHOCUTe/IbHasi BJIaKHOCTb BO3/yXa,
3/IeKTPUUECKUM 3apsi[i, Cua TOKa, 3JIeKTpUUeCKoe HarpsbKeHue,
COTIPOTUB/IEHWE TIPOBOJHUKA, Y/e/ibHOe COMpPOTUB/eHHe BellecTBa,
paboTa ¥ MOIIHOCTh 3/IEKTPUYECKOT'0 TOKA), TIPY ONMUCAHWH TTPaBUIbHO
TPAKTOBATh (PU3NUECKUI CMBIC/T UCTIO/Tb3YEeMbIX BETMUHH, 0003HaAUeHHUS
Y e[JMHULIbI (PU3NUECKUX BeJIUUKH, HAXOAUTh (DOPMYJIbI, CBS3bIBatOII[1e
JaHHy0 (U3UUeCcKyl0 BeIUUMHY C JAPYTMMU BeJIMUMHAaMW, CTPOUTH
rpauKy M3yyeHHbIX 3aBUCUMOCTel (PU3nUeCcKUX BeTMUUH;
XapaKTepu30BaThb CBOWCTBA TeJs, (PU3nuecKue SIBIEHUSI U TMPOLECChI,
MCII0J1b3Yysi OCHOBHbIE TI0/I0XKEeHUSI MOJIEKY/IIPHO-KWHeTUUYeCKON Teoprun
CTpPOEHUsI  BelleCTBa, TMPUHLIUI  CyMNeprio3uiuu  mosjeit  (Ha
KaueCTBEHHOM YDOBHE), 3aKOH COXpaHeHHus 3apsifia, 3akoH Owma s
ydacTka 11emu, 3akoH [bxoynsi—J/IeH1a, 3aKOH COXpaHeHUs SHepruu, npu
3TOM /laBaTh CJIOBECHYI (POPMY/JMPOBKY 3aKOHa W 3alMChiBaTh €ro
MaTeMaTHh4yecKoe BbIpa)KeHUE;

00BSICHATh (PU3MUecKHe TIPOL[eCChl M CBOMCTBA TeJ, B TOM UHC/Ie U B
KOHTEKCTe  CUTyal[uii  TNPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:
BBISIB/ISITh IPUYMHHOC/IE/ICTBEHHBIE CBSI3H, CTPOUTHL 00BsicCHeHHe u3 1-2
JIOTUYECKUX I11aroB € OMopoi Ha 1—2 W3yueHHbIX CBOMCTBA (hpM3UUECKUX
sIBJIeHUM, (DU3MUYeCKUX 3aKOHOB M/ 3aKOHOMEPHOCTe;

peliaTh pacuéTHble 3aZilaud B 2—3 [1eliCTBUS, WCIIO/b3ysl 3aKOHBI U
dbopmMyibl, CBsi3bIBarOllMe (pr3vuecKre BeJTMUUHbI: HA OCHOBe aHa/iu3a
yCJIOBUS 3aJlauM 3alUChbIBaTh KpaTKOe yCJIOBUeE, BBISB/ISTh HEJOCTATOK
NAHHBIX 711 pellleHWs] 3aJaud, BbIOWpaTh 3aKOHBI U (POPMYJIBI,
HeoOXoAuMble [Ji eé pellieHHs], TPOBOAUTh pPacuéTbl U CPABHUBAThH



MnojiydeHHOe 3HaueHWe (PU3NUeCKOW BeJIMUMHbI C U3BECTHBIMU
JAHHBIMU;

pacrio3HaBaTh TPO0JIEMbI, KOTOpPble MOXKHO PpeIIUTb TIPH TTOMOIIH
(bur3nUeckux MeTO/I0B, UCII0JIb3ysl OMMCaHUe MCC/e/I0BaHusl, BbIIe/sTh
TpoBepsieMoe TpPe/Io/ioKeHue, OLleHUBaTh MPAaBUWIBHOCTL TOPsiKa
TIPOBe/IeHUs] UCCJIe[IOBaHUsl, /leJlaTh BIBO/IbI;

MIPOBO/IUTL OIBITHI 110 HAO/IO/IeHUI0 (PU3NUEeCKUX SBIEHUNA WIH
¢bu3nueckux CBOWCTB Ten (KanmWuispHble sIBJeHUs, 3aBHCHMOCThb
JaBJIeHUsT BO3/lyXa OT ero o0béMa, TemIiepaTyphl, CKOPOCTHU Tpoiiecca
OCTbIBaHWS U HarpeBaHWs NPU U3TyUeHWU OT I[BeTa H3JIyydarolieit
(morsionjaroieli) MOBEPXHOCTH, CKOPOCTb WCHapeHusi BOJbl OT
TeMIlepaTyphl >KUJKOCTA U TUIOIIQ/IA €€ TOBEePXHOCTH, 3J1eKTpU3alus
Tel W B3aUMOJEUCTBUE 3eKTPUUECKUX 3apsifioB, B3aUMO/leliCTBUe
MOCTOSIHHBIX MarHUTOB, BU3ya/ii3aliusi MarHUTHBIX M0JIel MOCTOSTHHBIX
MarHuTOB, [JeWCTBUSI MarHWTHOTO TIO/ISi Ha TPOBOJHUK C TOKOM,
CBOMCTBA 3/IEKTPOMarHUTa, CBOMCTBA 3JIEKTPO/IBUTaTe/isi OCTOSIHHOTO
TOKa): (hOpMyMpOBaTh IIpOBepsieMble TIPeATIONIOKEeHUs], COOMpaTh
YCTaHOBKY W3 TIPeJJI0KeHHOTO 000pY/J0BaHMUsI, OIMCHIBATbL XOJ OITbITa
1 (GOpMyIMPOBAaTh BbIBO/bI;

BBLITIOJIHATbL ~ TIPsIMble  W3MePeHUs TeMIlepaTypbl, OTHOCUTe/bHOU
BJIQXXHOCTA BO3/[yXa, CWIbl TOKA, HAMpPsOKeHUs C UCI0J/Ib30BaHUEM
aHAJIOTOBBIX MPHUOOPOB U JaTUYMKOB (PU3MUECKUX BEJTUUWH, CDABHUBATh
pe3y/ibTaThl W3MEpPeHWMM C  yuéTOM  3aJ[aHHOM  abCOMIOTHOM
MOTPeIIHOCTH;

TIPOBO/IUTh UCCJ/Ie/IOBAHUE 3aBUCUMOCTH OJHOM (pH3MUeCKOi BeTMUMHBI
OT [pPYrod C WCHOJIb30BaHWEM TMPSIMbIX W3MEpPEeHUM (3aBUCUMOCTb
COTIPOTUB/IEHUS] TIPOBOZHUKA OT €ro [JjIUHbI, TUIOIIa TOMepeuHoro
CeueHUs] U YJleTlbHOTO COIPOTHBJIEHUs Bell[eCTBa MPOBOJHUKA, CHUJIbI
TOKa, WAYIero uepe3 TPOBO/IHMK, OT HalpsDKeHWs1 Ha ITPOBOJHUKe,
HCC/e/loBaHYe T10C/e/IoBaTe/IbHOTO W Tlapa/l/ie/lbHOTO COeJMHeHui
TIPOBO/IHUKOB): TIJITAHUPOBAaTh MCC/IeflOBaHHe, COOMpaTh yYCTAaHOBKY U
BBITIO/IHATb U3MePeHUs, C/ie[ysi MPe/[/I0’KeHHOMY T/laHy, (PMKCUPOBaTh
pe3y/ibTaThl TIOJYUeHHOW 3aBUCHMOCTU B BHe Talb/ul] U TpadurKOB,
JleiaTh BBIBO/IBI 110 pe3y/ibTaTaM UCC/ieJ0BaHMUS;

MIPOBOJUThL KOCBEHHble U3MepeHUusi (PU3nueckKux BequuuH (yjenbHasi
TeTUIOEMKOCTh Bell[eCTBa, COMPOTHB/IEHWE TIPOBOAHMKA, paboTa u
MOII[HOCTb 3JIEKTPUUYECKOr0 TOKA): MJIAHUPOBaTh U3MepeHHs, COOMpaTh
9KCIIepUMEeHTaIbHYI0 YCTaHOBKY, C/efys MpejjioXKeHHOW UHCTPYKIIUH,
Y BBIUUC/ISATH 3HaUeHWEe BeJINUMHbI;

cobmoaTh TIpaBWIa TeXHUKA 0Oe30mMacHOCTH Tpu  pabore C
nabopaTopHBIM 000PY/J0OBaHUEM;

XapaKTepu30BaTh TIPUHIUTIBI IeACTBUS HW3YYeHHbIX TPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIMOPOM Ha WX onucaHusg (B TOM UUCIIE:
CHCTeMa OTOIIEHUS IOMOB, TUTPOMETP, MapoBasi TypOWHa, aMITIepMeTp,
BOJIbTMETP, CUETUUK I7IEKTPUUECKOU SHEPIruH, 3/1IeKTPOOCBETUTE/IbHbIe
TIpuOOpHI, HarpeBaTeJibHbIe 3JIEKTPOTPHUOOPEI (mpuMephI),
3/IeKTpUUecKue TMpeJoXpaHUTe/NU, 37eKTPOMArHuT, 3/IeKTPOJBUTaTe b
MOCTOSIHHOTO TOKa), WCIMO/b3ysl 3HAHUS O CBOMCTBaX (PU3NUECKUX
ABJIEHUH 1 HeobxoquMble (pr3ruecKrie 3aKOHOMEPHOCTH;

pacro3HaBaThb MPOCThble TeXHUUECKHWe YCTPOMCTBA U U3MepuTesbHbie
npubOpbl TI0O CXeMaM U CXeMaTUYHbIM pHUCYHKaM (GKUJKOCTHBIN



TePMOMETP, TePMOC, TICUXPOMETp, TUTPOMETP, JIBUraTe/ib BHYTPEHHEero
CropaHusi, 371eKTPOCKOII, PeOCTaT), COCTaB/sATh CXeMbl 3/IeKTPUUECKHUX
1ereld C TocC/ieoBaTe/lbHbIM W Tapajie/lbHbIM  COeJuHeHueM
3JIEMEHTOB,  pa3/uiuasi  yCJAOBHble  0003HaueHWs  37IeMEeHTOB
37IeKTPUYECKUX Liernew;

® T[pPUBOAWUTL TIpUMepbl (HaXOAuUTh WHGOPMAI[MI0O O TpHUMepax)
MPAKTUUYECKOT0 UCMOJb30BaHUs (PU3NUECKUX 3HaHUI B TMOBCeJHEBHOM
JKWU3HU [171s1 oOecrieueHus1 6€30MacHOCTH TIPU obpatiieHny ¢ ipubopaMu
¥ TeXHUUECKHMH YCTPONCTBAMH, COXPAHEHHs 37I0POBbs U COOJTIO/IeHUS
HOPM 3KOJIOTUUYeCKOT0 TIOBe/IeHUsI B OKPY Katolllei cpefie;

® OCYLIeCTB/STh TMOWUCK HHMOpMaIMU (U3NUeCKOro CofilepXKaHusi B
VHTepHeTe, Ha OCHOBe WMEIOIIUXCS 3HAaHUN UM MyTEM CpaBHEHUs
JOTIOJTHUTE/IbHBIX WCTOYHUKOB BbIJIeNISITh UH(OpPMALMI0, KOTOpas
SIBJISIETCS] IPOTUBOPEUMBOY WA MOYKET ObITh He/[OCTOBEPHOM;

® UCMOMB30BaTh TIPDU  BBIOJIHEHWHM y4yeOHBIX 3alaHAN  Hay4HO-
MOMNYJIIPHYIO JIUTepaTypy (PU3NUecKoro cojiep>KaHusi, CripaBOYHbIe
MaTepuasbl, pecypcbl ceTd VHTepHeT, BafieTb IpuUéMaMu
KOHCTIEKTUPOBAHUsI TeKCTa, npeobpa3oBaHus WHGOpMalUA W3 OAHOMN
3HAKOBOU CHUCTEMBI B JIPYTYIO;

® co37aBaTh COOCTBEeHHbIE TIMChMEHHbIE W KpaTKWe YCTHbIe COOOIIeHws,
0000mas uH(pOpPMAI[I0O W3 HECKO/JbKHX KMCTOYHHKOB (DHU3UYECKOTrO
cofiep)KaHusi, B TOM 4HC/Ie IyO/JIMYHO TIPeACTaB/IAThL PpPe3yabTaThl
MPOEKTHOW WM MCC/e/loBaTe/TbCKOM  JIesiTe/IbHOCTA, TIpU  3TOM
rPAMOTHO MCIIO/Ib30BaTh HW3YUEHHbIM TMOHSATUWHBIA ammapaT Kypca
(bu13UKY, COTTPOBOXK/IaTh BBICTYTI/IEHUE TIpe3eHTalluel;

® T[pU BBIMOJHEHWH YueOHBIX TMPOEKTOB W MCC/IeA0BaHUN (DHU3NUECKUX
TIPOIL[ECCOB pacrpeziesiAiTb 00sS3aHHOCTH B TPYIIe B COOTBETCTBUHU C
MOCTaB/IeHHbIMU 3a/lauaMU, CJIe[IUTh 3a BbITIOJIHEHWEM TIJIaHa eUCTBUi
M KOPPEeKTHUPOBaTh €ro, a/[eKBaTHO OlleHHWBaTh COOCTBEHHBIM BKI/IA[| B
JesiTeNTlbHOCTb TPYIIIIBI, BBICTPaWBaTh KOMMYHUKaTUBHOE
B3auMO/IeliCTBUe, MPOSIB/ISiSi TOTOBHOCTh pa3pelliaTh KOH(IUKTHIL.

K koHIy oOyueHusi B 9 Kijacce TipeMeTHbIe pe3y/bTaTbl Ha Ga30BOM

ypOBHe JAO/DKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y 00YUArOLMXCsl YMEHHIA:

WCI0J/Ib30BaTh TMOHATHS: CHCTeMa OTCUéTa, MarepuasbHasi TOUKa,
TPaeKTOpUsl, OTHOCUTEbHOCTb MeXaHUYeCKOoro JIBUDKEHUS],
nedopmariius (yrpyras, riacTiuyeckas), TpeHue, [IeHTPOCTPeMUTe/IbHOe
yCKOpeHHe, HeBeCOMOCTb U TIepPerpy3KH, IeHTp TsHKeCTH, abCOMIOTHO
TBEpZIOe Teno, LIeHTpP TSDKeCTu TBEPJOro Tejla, paBHOBecUe,
MeXaHW4YecKre KoyieOaHWsi U BOJIHBI, 3BYK, UH(Pa3BYK U YyJIbTPA3BYK,
3/1eKTPOMAarHuTHbIe BOJIHBI, I1lIKaja 3/€KTPOMAarHUTHLIX BOJIH, CBeT,
O/M30pYKOCTh ¥ [1aTbHO30PKOCTh,  CIIEKTPhI  UCITyCKaHUS U
rorsioiieHus;, aabda, OeTa- ¥ ramMma-u3/ydeHus, WU30TOIIbI, sifiepHast
SHepreTHKa;

e pa3nuuarh siBJeHUs: (paBHOMepPHOe U HepaBHOMepHOe TIPSIMOJIMHeHOe
NBIDKeHWe, PaBHOYCKOpeHHOe TIPSIMOJIMHeHOe [BUKeHHe, CBOOOHOe
naZieHue  TeJ, paBHOMEpDHOe  [BW)KEHHWe 10  OKDPY’KHOCTH,
B3aUMO/IeliCTBUe  Tejl, peakTUBHOe [BWKeHue, KoJiebaTesbHOe
OBWDKeHWe (3aTyxarollde W BbIHYKAEeHHble KoyieOaHWs), pe30HaHC,
BO/ITHOBOE  [IBIDKeHWe,  OTpakeHue  3ByKa,  I[psIMOJIMHeNHOe
pacrnpocTpaHeHue, OTpakKeHue U TpejoM/ieHWe CBeTa, I[10JHOe
BHyTpeHHee OTpakeHHWe CBeTa, pa3/ioykeHHe 0esioro cBeta B CIEKTP U



CJIO’KeHUEe CIeKTpasbHbIX LIBETOB, OWCIEPCUsl CBETa, eCTeCTBEeHHast
PaJiM0AaKTUBHOCTb, BOSHUKHOBEHHE JIMHEMYATOrO CIeKTpa U3/TydeHust)
MO0 OMNWCAHUI0 KX XapaKTepHbIX CBOWMCTB W HAa OCHOBE OMbITOB,
JeMOHCTPUPYIOIIUX JJaHHOe (h13huecKoe sIB/IeHUE;

pacrio3HaBaThb TIPOSIBJIeHWEe U3yUeHHbIX (U3NUeCKUX sIBJIeHUW B
OKpy)KatolljeM Mupe (B TOM uucie ¢u3nueckue siBjieHUsI B TPUPOJIe:
MPUIUBbI W OTJIMBBI, [BWKeHUe T1uiaHeT COJIHEUHOW CUCTEMBbl,
pEaKTUBHOE [BWKEHUE JKHWBBIX OpPraHW3MOB, BOCIIPUSATUE 3BYKOB
JKABOTHBIMM, 3€MJIETPSICeHHEe, CeMCMUUYeCKre BOJIHBI, L[yHaMH, 3XO,
I[BETa TeJI, ONITHUUeCKUe SIBJIEHUs B MPHUPOJe, OMooruueckoe /elcTBre
BU/JIUMOTO, yJbTPA(UOJIETOBOTO U PEHTTeHOBCKOr0  HW3/lyuYeHUM,
eCTeCTBEHHBbIM  pa/IMOaKTUBHBIM  (OH,  KOCMUYeCKuWe  JIyuH,
PaJM0aKTUBHOE  U3ydyeHWe TNPUPOAHBIX MWHEpPA/OB, JeHCTBUE
PaJM0AKTUBHBIX W3/IyUYeHWW Ha OpraHyM3M uejioBeKa), MpU 5TOM
MepeBOAUTh  TPAKTUUECKYH0  3ajauy B  yueOHyIO, BBbIIEJISITh
Cyll[eCTBeHHbIe CBOMCTBA (MpU3HaKK) (hU3MUeCKUX sIBJIEHUM;
OMUCHIBAaTb M3yuyeHHble CBOMCTBA TeJl U (uU3nMueckude siBJeHUS,
WCIOJIb3ys (PU3ruecKure BeJIMUMHbI (Cpe/iHssi U MIHOBEHHasi CKOPOCTh
TeJsla TIpU HepaBHOMEPHOM [IBW)KEHUH, YCKOPEHHUe, IepeMellleHne, MyTh,
yIJIOBasi CKOPOCThb, CW/IAa TPEHWs, CWla YIPYTrOCTH, CUIa TSDKEeCTH,
yCcKopeHHe CBOOOJHOTrO TajieHusi, BeC TeJja, UMITyJIbC TeJa, UMITYJIbC
CWIbI, MeXaHWueckass paboTa ¥ MOII[HOCTb, TIOTeHI[Ha/lbHAs SHEepPrus
Tesla, MOJHSTOrO HaJ, MOBEPXHOCTbIO 3€MJIU, MOTEHLUA/TIbHAs SHEPTUst
CKaTOW TPY)KWHbI, KUHETHWYECKasi SHeprus, IOJIHasi MeXaHWuecKast
SHeprusi, Mepyuosi W YacToTa KosjebaHWH, AJIMHA BOJHBI, T'POMKOCTB
3ByKa M BBICOTA TOHA, CKOPOCTb CBeTa, IOKa3are/b IpeJIoMJ/IeHUs
cpejibl), TpY OIMCAHWK TPAaBUIBHO TPAKTOBaTh (PU3NUECKUN CMBIC/
WCTIO/Tb3yeMbIX BeJIMUMH, 0003HaUeHUs U eJUHUIBI  (HHU3NUeCKAX
BeJIMUMH, HaXOAUTh (hOPMYyJbl, CBSI3bIBaloll[Me JaHHYHO (DU3NUECKYHO
BeJIMUMHY C JPYTMMHU BeJMUMHAMU, CTPOUTh TpadUKU H3yUeHHBIX
3aBUCUMOCTeN (PU3NUeCKUX BeJTMUNH;

XapaKTepu30BaTh CBOWCTBA Tes, (PU3nMuecKude SIB€HUSI U TMPOLECChI,
VCIIO/Tb3Ys 3aKOH COXPaHEeHUs! SHEPTryUU, 3aKOH BCEMUPHOIO TATOTEHUS,
MPUHLIAI CYTEepHO3ULIUM CWI, TPUHLUIT OTHOCUTENbHOCTU ['anusnes,
3aKOHbI HBIOTOHA, 3aKOH COXpaHeHUs1 UMITyJ/IbCa, 3aKOHbI OTPa)KEeHUS U
TIpeJIOM/IEHUs] CBeTa, 3aKOHbl COXpPaHEeHWsl 3apsifloBOr0 M MaCCOBOTO
yucen TIpU SIIEPHBIX peakUUsiXx, NpU 35TOM JaBaTb CJIOBECHYIO
GbopMyMpOBKY 3akKOHa M  3alWCbiBaTb €ro MaTreMaThuyeckoe
BbIDaKeHUE;

00BSICHATH (PU3MUeCKHe TIPOL[eCChl M CBOMCTBA TeJ, B TOM UHC/IEe U B
KOHTEKCTe  CUTyallUli  MPaKTUKOOPWEHTUPOBAHHOTO  XapakTepa:
BBISIB/ISITH TIPUUHMHHO-C/Ie/ICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUe U3 2—
3 JIorMYecKuX IIaroB C OMOpPOM Ha 2-3 W3y4YeHHBbIX CBOWCTBA
bu3nueckux siBieHUM, (PU3nUecKux 3aKOHOB W/TM 3aKOHOMEPHOCTel;
peliaTb pacyéTHble 3a/aud (Omuparoliyvecss Ha CUcTemy wu3 2-3
ypaBHEHUM), UCMOJb3ys 3akKOHbl U  (OpMy/bl, CBsSI3bIBAIOIIIVE
¢u3rueckue BeIMUMHBI: Ha OCHOBE aHaau3a yCJIOBUSL 3a/lauM
3aNuChIBaTh KpaTKOe YyCJIOBWE, BBIAB/ISATb  HEAOCTAKOILIMe WU
M30BITOUHbIE /IaHHbIE, BHIOMpATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE
[J/1s1 pellleHusi, MPOBOJWTb pacyéTbl U OLEHUBaTb DPEaTMCTUYHOCTh
MOJIy4YeHHOT0 3HaueHUs1 (H3UUeCKol BeJIMUMHbI;



pacrio3HaBaTh TPOOJIEMbI, KOTOpPble MOXKHO PeIIUTb TIPH TTOMOII!
(bur3nUecKux MeTO/I0B, UCII0JIb3ysl OMMCaHUe MCC/e/I0BaHuUsl, BbIIe/sTh
1poBepsieMoe Tpe/Io/ioKeHue, OLleHUBaTh PAaBUWILHOCTh TOPsi/Ka
MpOBe/IeHUsI UCC/ie[JOBaHus, JieJlaTb BbIBOJbI, WHTEPIPETUPOBATh
pe3y/ibTaThbl HAaOJTIO/I€HUI U OTIBITOB,

MIPOBO/IUTH OITBITHI 110 HAO/IO/IeHUI0 (PU3NUeCKUX SBIEHUNA WIH
(bur3nueckux CBOMCTB Tes (U3yueHre BTOPOro 3aKkoHa Hbl0TOHa, 3aKOHa
COXpaHEeHUsI SHePryH, 3aBUCHMOCTh Tiepro/ia KojieOaHui MPY>KUHHOTO
MasiTHUKA OT MaCChl 'Py3a U >KECTKOCTU MPY>KUHbI U HE3aBUCUMOCTb OT
aMIUIATYIbl MajibIXx KoJiebaHUi, TPSMONMHENHHOe pacripOoCTpaHeHHe
CBeTa, pa3jiokeHWe O0esloro CBeTa B CIEKTP, H3ydeHHe CBOMCTB
1300pa>keHUs B TIJIOCKOM 3epKajie ¥ CBOMCTB W300pakeHUs TIpeMeTa B
cobuparolieli 1uH3e, Hab/TI0/[eHre CIUIOMIHBIX M TMHeHYaThIX CIIeKTPOB
W3/TyUeHUs): CaMOCTOATebHO COOMpaTh YCTAaHOBKY W3 W30BLITOYHOTO
Habopa 000py/ZOBaHUs, OMUCHIBATH XOJ OMbITa W €ro pe3y/bTaThl,
(dbopMyMpoBaTh BHIBOJbI;

MPOBOUTL TIPM  HEOOXOAWMOCTU CepHi0 TPSMBIX  HM3MePeHHH,
oripefiesisisi  CpefiHee 3HaueHWe U3MepsieMOl BenuuuHbl ((PoKycHoe
paccTosiHMe COOHparoIiell JIMH3bI), 00O0CHOBBLIBATHL BBIOOp criocoba
r3MepeHus (M3MepUTeIbHOTO Mprubopa);

MPOBOJUTL UCC/Ie/JOBaHHE 3aBUCUMOCTeM (PU3NUeCKUX BeUUMH C
MCI0J/Ib30BaHMEeM TIPSIMbIX M3MepeHul (3aBUCUMOCTb MyTU OT BpeMeHHU
TIpU pPaBHOYCKOPEHHOM JBM>KeHUU 0e3 Haua/lbHOM CKOPOCTH, TepHo/ia
Kosie0aHMI MaTeMaTHUUeCKOTO MassTHHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH
yrjla OTpakeHusi CBeTa OT yrJja IajleHys 1 yrja MpeioM/ieHus OT yrja
nafieHys1): TIJTAaHWUPOBaTh MCC/IeflOBaHHEe, CAaMOCTOSITeJIbHO COOWpaTh
yCTAaHOBKY, (DUKCUPOBaTh pe3y/bTaTbl TIOJIyYeHHOW 3aBUCUMOCTHU
¢bu3MUeCKUX BeJIMUMH B BUje Tabui] v rpadukoB, JenaTh BBIBO/LI T10
pe3y/bTaTaM UCC/Ie/JOBaHuS;

MIPOBOJUThL KOCBEHHble Uu3MepeHHsi (DU3UUeCKUX BeIUUUH (CpefHsis
CKOPOCTb W YCKOpDeHHe Teja Mpd paBHOYCKOPEHHOM [IBM)KEHUH,
yCKOpeHHe CBOOOHOTO TafieHHs], KECTKOCTb TIPY>KUHBI, KO3 UITeHT
TPEeHUsI CKOJIbKeHUsI, MeXxaHuuecKass paboTa ¥ MOIIHOCTh, UacToTa U
nepyuos, KosiebaHW MaTeMaTHUeCKOro W TIPY)KUHHOTO MasTHHKOB,
OINTHYecKasi CWia coOuparoied JIMH3bI, pPaJUOAaKTUBHBIA (DOH):
TJIaHAPOBATh M3MepeHwUs], COOMPAaTh SKCTIepUMEeHTa/IbHYI0 YCTaHOBKY U
BLITIOJIHATL ~ WU3MEPeHUs, Cieflys TpeJjioXKeHHOWM  UMHCTPYKIIUH,
BBIUUC/IATL 3HAueHUe BeJMUMHbl U aHa/JIU3UMPOBaTh I10JyYeHHbIe
pe3yJ/IbTaThl C YUETOM 3aZlaHHOM MOTPELIHOCTH U3MEePEHNUH;

cobmoaTh TIpaBWIa TeXHUKA 0e30mMacHOCTH Tpu  pabore C
nabopaTopHBIM 000PY/J0OBaHUEM;

pa3nuyaTh OCHOBHbIE TPU3HAKM HW3YUYEHHBIX (PU3NUECKUX MOJesiel:
MaTepuasnbHasi TOUKa, abCOJIFOTHO TBEP/[0€ Te/I0, TOUeUHBIM MCTOUYHHUK
CBeTa, Jiy4, TOHKas JIMH3a, TJlaHeTapHasi Mojle/ilb aTOMa, HYK/JOHHas
MO/leJib aTOMHOTO Si/Ipa;

XapaKTepU30BaTh TIPUHIUTIBI [IeACTBUS HW3YYeHHbIX TPUOOPOB U
TeXHAYECKUX YCTPOMCTB C OIMOPOM Ha MX OnucaHusg (B TOM UUCIIE:
COUIOMEeTp, AAaTUUKKU TI0JI0XKeHUsl, PaCCTOSIHUSI U YCKODEeHUsl, paKeTa,
9X0JI0T, OYKH, TepuCKOI, oToanmnapar, ONTHYEeCKHWe CBETOBO/bI,
CMIeKTPOCKOM, [03UMeTp, Kamepa BuWIbCOHA), UCMO/b3ys 3HaHUS O



CBOMCTBAaX (DHU3NUECKUX SIBJIEHMM M HeoO0XoJuMble (hHU3NUeCKHUe

3aKOHOMEpHOCTY;
® JCMOb30BaTh CXeMbl M CXeMaTUUHble PUCYHKH U3yYEHHBIX
TeXHUYECKUX YCTPOWUCTB, V3MepUTE/TbHBIX nipubopoB u

TEeXHOJIOTMUECKUX TPOLIeCCOB TP pellleHWH y4eOHO-TIPaKTHIeCKUX
3a/lau, ONTHUYECKHE CXeMbI [IjIsl TIOCTPOeHUs M300pa’keHUH B IVIOCKOM
3epKasie U cobuparolieii TMH3e;
® [IpUBOJUTbL TIpUMephbl (HAaxXOAUTh HHGOPMAI[MI0 O IIpUMepax)
MPaKTUUEeCKOT'0 MCI0/Ib30BaHUsl (hHM3MUECKUX 3HAHWM B MOBCEAHEBHOM
JKU3HM 7151 o0ecrieueHust 6€30I1acCHOCTH TIPH 00palljeHuy ¢ ImprubopamMu
¥ TeXHUUECKHMH YCTPONCTBaMH, COXPAHEHHs 37I0POBbs U COOJTIO/IeHUS
HOPM 3KOJIOTUUYeCKOT'0 TIOBe/IeHUs1 B OKPY Katolllei cpefie;
® OCYULIeCTB/STh TMOWUCK HHMOpMaIMU (PU3NUeCKOro CoflepXKaHusi B
WHTepHeTe, caMOCTOSATe/NbHO (OPMY/IUpYys TOMCKOBBIM  3aripoc,
HaxOJUTb TYTU  OMpejle/ieHUusi  JOCTOBEPHOCTA  TOJIyYeHHOMU
vH(pOpMallMM Ha OCHOBe MMEIOIIMXCS 3HAaHUW W JIOTOTHUTEeNbHBIX
HMCTOYHUKOB;
® UCMO/MB30BaTh TIPDU  BBIOJIHEHWHM y4yeOHBIX  3alaHUN  Hay4HO-
MOMNYJ/ISIPHYIO JIUTepaTypy (PU3NUecKOoro cojiep>KaHusi, CripaBOYHbIe
MaTepuasbl, pecypcbl ceTd VHTepHeT, BafieTb IpUéMaMu
KOHCITeKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUsI MHGOpPMALMM W3 OHOM
3HAKOBOU CHUCTEMBI B JIPYTYIO;
®Co3/laBaTh COOCTBEHHBIE MUCbMEHHbIE W YCTHBIE COOOIeHUsT Ha OCHOBe
vHpOpMallud U3 HECKONbKMX MCTOUHMKOB (hHU3MUECKOr0 COJZleprKaHus,
nyOIMYHO TIpeACTaB/IAThL pe3yJ/bTaThl TMPOEKTHOW WM HCC/Ie[0BaTe/IbCKON
JleATeJIbHOCTH, MPU 5TOM TPaMOTHO MCII0/1b30BaTh W3YUEHHbIA MMOHSATUMHBIN
amnmapaTr M3y4yaeMoro pasjesfia (U3MKM U COMNPOBOXKAATb BBICTYIJIEHHE
ripe3eHTaLlel ¢ YUETOM 0COOeHHOCTeM ayZAUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IVNIAHUPOBAHUE

KosmmuecTBO yacoB

7 KJIIACC
Ne HaumeHnoBaHue pa3je/ioB U TeM
n/n NporpaMMsl Bcero

Paszpesn 1. ®u3uka U eé po/ib B I03HAHUH OKPY)Karliero Mmupa

1.1 ®usrKa - HayKa 0 Ipupoze 2
1.2 dusnueckue BeJTMYHHBI 2
1.3 EcTecTBeHHOHaYUYHbIM METO/| TO3HAHUS 2

WNroro no pa3peny 6

Pa3pen 2. IleppoHava/ibHbIe CBe/JeHUSI 0 CTPOEHHH BellecTBa

2.1 Crpoenue BeljecTsa 1

29 [IBr>KeHMe Y B3aMOZEeNCTBYe YaCTHUL] )
) BellecTsa

2.3 ArperarHble COCTOSIHUSA BelllecTBa 2
Uroro nio pasgeny 5
Pa3zgen 3. /IBr)keHre U B3aUMO/ielCTBHE TeJl

3.1 MexaHnueckoe JBUKeHUe 4

3.2 Nuepuusi, Macca, TJIOTHOCTb 9

KouTpo/bHbIE
padoThI

IIpakTHUecKu
e paboTsI

JJIEKTPOHHBIe

(udpoBbie)
o0Opa3oBaTe/bHbIE

pecypchbl

bubmmoreka IIOK
https://m.edsoo.ru/7f416194
bubnuoreka LIOK
https://m.edsoo.ru/7f416194

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

Bbubmoteka LIOK
https://m.edsoo.ru/7f416194
bubmioTeka LIOK
https://m.edsoo.ru/7f416194

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

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

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




3.3 Cuna. Bugpe! cun 10

Wtoro no pa3peny 23

Pa3gen 4. /laB/ieHue TBEP/bIX TeJI, )KMAKOCTEH U ra3oB
Hasnenue. [lepenaua gasyieHvs TBEPABIMU

4.1 3
Te/laMU, )KUIKOCTSIMU U ra3amu
4.2 [aBneHue KUJKOCTH 5
4.3 ATMocdepHoe faBieHue 5
44 [evicTBHe XUIKOCTH U ra3a Ha OrPYKEHHOe 7
) B HUX TeJIO
Ntoro no pa3peny 20
Pa3gen 5. PaGoTa 1 MOIHOCTb. JHEPrUst
5.1 PaboTa 1 MOIITHOCTb 3
5.2 IIpocThie MexaHU3MBI 5
5.3 MexaHuyeckasi SHeprus 4
Ntoro no pa3peny 12
Pe3epBHOe Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

12

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

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

bubmoteka LIOK
https://m.edsoo.ru/7f416194
bubnuoreka LIOK
https://m.edsoo.ru/7f416194
bubmmoreka LIOK
https://m.edsoo.ru/7f416194

bubmmoreka IIOK
https://m.edsoo.ru/7f416194
bubmioreka LIOK
https://m.edsoo.ru/7f416194
bubmoreka IIOK
https://m.edsoo.ru/7f416194




8 KIIACC

HaumeHoBaHue pa3/ie/ioB U TeM
NporpamMMsbI

Ne n/m

Pa3zaen 1. TenioBble siB/IeHUS

1.1 CTpoeHue U CBOMCTBA BellleCTBa
1.2 TerioBbie MpPOLECChHI

Nroro no pa3peny

Pa3pen 2. JDneKTpuyecKue 1 MarHMTHbIE SIB/ICHUS
OneKTpUUecKyre 3apsi/ibl. 3apsyKeHHbIe Tena

2.1 o
Y UX B3aUMO/IeliCTBUe
2.2 [TocTOSIHHBIN 3/1€KTPUUYECKUN TOK
2.3 MarHuTHbIe SIBI€HUS
2.4 OJIEKTPOMarHuTHast UHAYKLIUS

Wroro no paszeny
PesepBHoe Bpems

OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

KosimuecTBO uacoBs

Beero KoHTpo/1bHBI
e padoThI

7 0
21 2
28 2

6 0
20 2

6 0
6 1
38 3

2
68 5

IIpakTHuyeckue
padoTsI

10

JJ/IeKTPOHHbIE

(umdpossbie)
o0pa3oBare/ibHbIE

pecypchl

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

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

bubmioreka LJOK
https://m.edsoo.ru/7f4181ce
bubmoteka LIOK
https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
https://m.edsoo.ru/7f4181ce

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




9 K/IACC

KosimuecTBO uacoBs

HaumeHoBaHue pas3iesioB H TEM
Ne n/m pasa

nporpamMmmasl Bcero

Pa3zaen 1. Mexannueckue siBJIeHUA
MexaHHUeCKOoe JIBW)KEHHE B CII0CO0bI ero

1.1

OTIMCaHUS
1.2 B3aumopeiicTBue Ten
1.3 3aKOHbI COXpaHeHUs

Nroro nio pa3geny
Pa3pen 2. MexaHHUeCKHe K0/1e0aHUA U BOJTHBI

2.1 MexaHnueckue Kojie0aHus
2.2 MexaHuyeckye BO/IHbL. 3BYK

Nroro nio pasgeny

Pazpgen 3. CBeToBbIe siB/IeHMs. JJIeKTPOMArHUTHBIE BOJTHBI

3.1 3aKOHbI pacrpoCTpaHeHus CBeTa
3.2 JIMH3BI ¥ ONTUYECKHE TIPUOOPEI

3.3 Pa3noxeHue 6esioro cBeta B CIIEKTP
3.4 DJIeKTPOMAarHUTHoOE I0J1e U

14

16

10

40

15

KoHTpo/ibHbI
e padoThI

IIpakTHuyeckue
padoTsI

JJ/IeKTPOHHbIE

(umdpossbie)
o0pa3oBare/ibHbIE

pecypchl

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

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

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

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

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

bubmoreka [IOK
https://m.edsoo.ru/7f41a4a6

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

bubmoreka LIOK




3/1IeKTPOMAarHUTHbIEe BOJIHbI
WNroro no pa3peny

Pa3zaen 5. KBaHTOBbBIE SIB/ICHUS

5.1 Hcnyckanue U MOIJIoLeHe cBeTa aToMOM
5.2 CtpoeHune aTOMHOrO siipa
5.3 ApepHble peaku

Nroro no pa3peny

Pa3pen 6. IToBTOpHTE/THHO-00001{A0IHIT MOy Tb

6.1 IToBTOpeHue 1 06001eHIe CoflepKaHUs
' Kypca pu3suku 3a 7-9 Knacc

Wtoro no paspeny

OBIIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

15

17

102

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

bubmoreka IIOK
https://m.edsoo.ru/7f41a4a6
bubmioTeka LJOK
https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
https://m.edsoo.ru/7f41a4a6

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




IIOYPOUYHOE IVIAHUPOBAHUE
7 KJIIACC

Ne
n/m

10

11

Tema ypoka

®du3nKa — Hayka o rnpupoge. fBneHus
TIPUPO/bI

CrapToBas JyUarHoCTyKa

dusnueckue TepMUHbL. MeTobl HAyYHOr O
no3HaHus. Onvcanve GU3NYeCcKuX sIBI€HUN
C TIOMOII[BIO MOZeen

dusnyeckue BeJIMUUHbBI U UX U3MepeHue
TOUHOCTb ¥ MOTPELIHOCTh U3MepeHU

JlabopatopHasi pabota Nel «OripeiesieHue
TOKa3aHU N3MepUTeTbHOTO prbopa»
JlabopatopHasi paboTa Ne2 «/3mepeHue
pa3MepoB MaJlbIX TeJ»

®u3uKa U ee BAUSHUE Ha Pa3BUTHE TeXHUKH

Crpoenue Bewjectsa. OmbITHI,
JlOKasbIBarole JUCKPeTHOe CTPOeHue
BelllecTBa. MoseKy/ibl

BpoyHoBckoe aswkenue. uddysus B
rasax, )KUJKOCTSIX ¥ TBep/IbIX Tejax
B3auMHoOe TIpUTSDKeHUe U OTTalKUBaHKe
MOJIeKYT

ArperatHble COCTOSIHUSI BelleCTBa.
Pasnuuue B MOJIEKY/ISIPHOM CTPOEHUU
TBEPAbIX TeJl, )KUAKOCTel U ra30B

O06o0611eHue 10 pa3zeny «I[leppoHava/ibHbIE

KosmmuecTBO yacoB

Bcero

KoHTpo/1bHEBIE
padoThI

IIpakTHyecku
€ paboThI

JJIeKTpOHHBbIe M (poBbIe
oOpa3oBare/IbHBIE

pecypchbl

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

BbubmoTeka 1IOK
https://m.edsoo.ru/ff09fe0a

bubmmoreka IIOK
https://m.edsoo.ru/ff0a013e

bubmoTeka LIOK



12

13

14

15

16
17
18

19

20

21

22

23

24

CBeleHHUA O CTPOEHHHU BelljeCTBa»

MexaHnueckoe ABrKeHUe. PaBHOMepHOe U
HepaBHOMEpPHOe [IBKeHUe

CkopocTb. EAuHULBI CKOPOCTH

Pacuetr nyTu ¥ BpeMeHU JBYKEHUSI

[IpsiMonHeiHOe paBHOYCKOpPEHHOe
JIBWKeHUe. Y CKopeHue

Nueprys.

B3aumogeiicTBue Ten

Macca tena. EgunHuiipl maccel. i3mepeHnue
MaccChI TeJjla Ha Becax

JlaboparopHasi pabota Ne3 «/3mMepeHue
Macchl Tesia

[1noTHOCTH BeljecTBa.

JIabopatopHasi paboTa Ne4 «V3mepeHue
o0BbeMa TBepZIOro TesTa»

JIabopatopHasi pabota Ne5 «OripeieieHue
[UJIOTHOCTHU TBEPAOTO TeJsiax»

PacueT macchl 1 00beMa Tesia 1o ero
IIJIOTHOCTH.

Peruenue 3azau 1o teMam «MexaHuueckoe
JBWXKeHue», «Macca», «I110THOCTb
BelllecTBa»

O06o00111eHMEe MaTepHaa 1o TeMam
«MexaHuueckoe aBuxeHue», »Macca»,
»I1710THOCTH BelljecTBa»

https://m.edsoo.ru/ff0a0378

bubmoreka IIOK
https://m.edsoo.ru/ff0a05c6

bubmoreka LJOK
https://m.edsoo.ru/ff0a079c

bubmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

BubmioTeka 1IOK
https://m.edsoo.ru/ff0a0c10

bubmoreka LIOK
https://m.edsoo.ru/ff0a0fee

BubmoTeka 1IOK
https://m.edsoo.ru/ff0a123c




25
26

27

28

29

30

31

32

33

34

Cura. SiBnenue tarorenus. Cuia TsDKeCcTU
Cuna ynipyroctu. 3akoH ['yka

CBsi3bp MeX/ly CUJION TSDKECTU ¥ MacCou
Tesia. Bec Tena. Pertenue 3azayu o reme
"Cwuna tspkectr". Crjia TSDKeCTH Ha Ipyrux
raHeTax. Gusnyeckye xapakTepUCTUKU
TJIaHeT

JTabopaTopHasi pabota Neb6 «/3yueHue
3aBUCHMOCTHU pacTspKeHus (Aedopmariyin)
MIPY>KUHBI OT TIPUIOXKEHHOM CHJTbI»

N3mepenue cui. JruHamomeTp.
JlabopatopHasi pabota Ne7 «I'pagyupoBaHue
TIPYKUHBI ¥ U3MepeHue CUJ
JIMHAMOMeTPOM»

CroskeHue IByX CWJI, HarlpaB/IeHHBIX T10
O/IHOM TIpsiMoii. PaBHOEUCTBYIOIIAst CUIT

Cuna TpeHus v eé Buzibl. TpeHue B ripupoze
Y TeXHUKe

JlaboparopHast pabota Ne8 «l3yueHue
3aBUCUMOCTH CUJIbI TPEHUS CKOJTBKEHUS OT
CWIbI IaB/IEHUS U XapaKTepa
COTIPUKACAIOIIUXCS TIOBEPXHOCTEM»

Perenue 3azau no temam: «Bec Tena»,
«['padnueckoe n3obpakeHue CU»,
«Cunbl», «PaBHOEUCTBYHOIIIAST CUIT»

KoutposnpHast pabota Ne 1 o Temam:
«MexaHuueCcKoe ABUKeHue», »Macca»,
«ITmoTHOCTE BelriecTBa» «Bec Tenmay,
«['padunueckoe nzobparkeHre cum», « CUIIbI»

bubmoreka LIOK
https://m.edsoo.ru/ff0al1778

BubmoTeka IIOK
https://m.edsoo.ru/ff0a1502

bubmoTeka LIOK
https://m.edsoo.ru/ff0al18cc

bubmoTeka 1IOK
https://m.edsoo.ru/ff0ala70
bubmoreka LIOK
https://m.edsoo.ru/ff0alb9c

bubmoreka IIOK
https://m.edsoo.ru/ff0alcc8

bubmoTeka 1IOK
https://m.edsoo.ru/ff0alde0




35

36

37

38

39

40

41

42

43

44

45

46

47
48

NaBnenue. CriocoObl yMeHBIIEHUS U
yBeM4eHHUsl JaB/IeHusT

[aBneHue ra3a. 3aBUCUMOCTb /laBJIeHUsI ra3a
oT 00BéMa, TeMrepaTyphl

[Tepenaua faBneHus1 TBEPABIMU Te/laMH,
JKUIKOCTSIMU U razaMu. 3akoH [lackans

,[[aBJ'IEHI/Ie B XXMJKOCTHU U I'a3e, BbI3BAHHOE
AEﬁCTBHEM CUJIbI TSDKeCTU

Pemenuie 3a/jau 1o TeMe «/laByeHue B
JKAJKOCTH U Ta3e. 3akoH [lackansi»

Coo0rmiarormecs: Cocy/ibl
Bec Bo3ayxa. ATMocdepHoe fjaBieHue

W3mepenue atMocdepHOro AapeHusi. OnbIT
Toppuuenu

Bapometp-anepous. ATMocdepHoe
JlaB/ieHVe Ha Pa3/IMYHbIX BBICOTAX

ManomeTpsl. ITopiiHeBoOM XXUKOCTHBIN
Hacoc

['mapaBaMyecKuii rpecc

elicTBYE KUJKOCTH U ra3a Ha
TOTPYy’KeHHOe B HUX TeJlO.

ApxumenioBa cuia

JlabopatopHasi pabota Ne9 «OripeiesieHue
BBITA/IKABAIOLLEN CUJIbI, JeUCTBYIOIeN Ha

bubmoreka IIOK
https://m.edsoo.ru/ff0a20a6
bubmoTeka 1IOK
https://m.edsoo.ru/ff0a2376
bubmoreka [IOK
https://m.edsoo.ru/ff0a25b0
bubnmoreka IIOK
https://m.edsoo.ru/ff0a2718
bubmoTeka LIOK
https://m.edsoo.ru/ff0a2826
bubmmoreka IIOK
https://m.edsoo.ru/ff0a2970
bubmoTeka 1IOK
https://m.edsoo.ru/ff0a2b5a
bubmoreka IIOK
https://m.edsoo.ru/ff0a2da8
bubmoreka LJOK
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2b5a

bubmoreka IIOK
https://m.edsoo.ru/ff0a3136
BbubmoTeka 1IOK
https://m.edsoo.ru/ff0a3276
bubmoreka IIOK
https://m.edsoo.ru/ff0a3276

bubmoteka LIOK
https://m.edsoo.ru/ff0a33fc




49

50

51
52

53

54

55

56

57

58

59

60

61

TeJIO, IOTPY’KEHHOE B KUIKOCTb»
ITnaBanue Ten

JlaboparopHast pabota Nel0 «BrisicHeHUe
YC/IOBHUM T/IaBaHUs TeJia B XKUAKOCTH»
PemieHue 3a/jau 110 TeMaM «ApXyUMe/ioBa
cuia», «Y CJI0BUS TJIaBaHUs TeJ»
[1naBanus cyioB. Bo3myxoriaBadue

Pemenue 3amau o temaM: «IlnaBaHue
cyznoB. Bo3pyxonnasaHue», «/laBieHue
TBep/bIX TeJl, )KUJKOCTeN U ra3oB»
KontponbHas pabora Ne 2 110 Teme
«/]aByieHre TBepABIX TeJ, )KUAKOCTEN 1
ra3oB»

Mexannueckast paboTa. EquHUIIBI paboThI
MowHocTb. EAUHULIBI MOLITHOCTH

[IpocTtble MexaHu3Msl. Priuar. PaBHOBecue
CUJI Ha pblyare

MomeHT cusibl

Prryaru B TexHUKe, OBITY U TIPUPO/IE.
JlaboparopHast pabota Ne 11
«HWccnenoBanue ycioBui paBHOBeCHS
pbrdara»

[TpriMeHeHre TIpaBU/la paBHOBeCHSI pblyara K

0710Ky. «30/10TOe TIPaBU/IO» MEXaHUKH

Pemenne 3amau o Teme «Y CJIOBUS
paBHOBECHS pblyara»

bubmoreka IIOK
https://m.edsoo.ru/ff0a3a96

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

bubmoreka LIOK
https://m.edsoo.ru/ff0a3f82
bubmoreka LJOK
https://m.edsoo.ru/ff0a3f82

BubmoTeka 1IOK
https://m.edsoo.ru/ff0a478e

bubmoreka IIOK
https://m.edsoo.ru/ff0a48a6




62

63

64

65

66

67

68

KoadduimeHT nose3Horo geicTBus
MeXaHH3Ma.

JlabopatopHasi pabota Ne 12 «/3mepeHue
KT/l HaK/IOHHOM TIJIOCKOCTH»

MexaHnuecKast SHeprus. Kunetnueckasi u
MOTeHIMa/IbHasA SHEPIrusa

3aKOH COXpaHeHHUs] MeXaHWYeCKOi SHepruu

KoHtpospHast pabota Ne 3 o Teme «Pabota
Y MOLLIHOCTb. DHeprus»

PaboTa ¢ Tekctamu 1o Teme "MexaHUUECKOe
JIBUXKeHue"

Pabora c Tekctamu 110 TeMe "/]aBieHue
TBEp/bIX TeJ, )XUJKOCTel 1 ra3oB”

Pabota ¢ Tekctamu 1o Teme "PaboTa.
Mo1uHoCTb. OHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68

12

bubmoTeka 1IOK
https://m.edsoo.ru/ff0a4252

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

BubmoTeka [IOK
https://m.edsoo.ru/ff0adee6
bubmmoreka IIOK
https://m.edsoo.ru/ff0adffe




8 KITACC

Ne

/i Tema ypoka

OCHOBHBI€ TIO/I0XKEHHUST MOJIEKY/ISIPHO-
KWHeTUUYeCKOW TeOpUr CTPOeHUsI Bell[eCTBa.
OTbITHI, TTOITBEPIKAAIOLIIIe OCHOBHbBIE
TI0JI0KeHHUsI MOJIEKY/ISIPHO-KUHe TUUeCKOn
Teopuu. Macca 1 pa3mMepbl aTOMOB U MOJIEKY /T

ArperaTHble COCTOSIHUS BellleCTBa
BxopHast KOHTposibHasi paboTa

CMaumnBaHMe U KalluISIpHbIe SIBJIeHUS
Temnepatypa. BHyTpeHHss sHeprus
Cnioco6bl U3MeHeHHs1 BHyTpeHHe SHepruu

TeryiornpoBogHOCTb

Kousekuus. N3nyuenue

KonumuectBo Teruiotel, EAUHULBI KOTMUECTBA
TervioThl

Y nenbHas TeM/I0eMKOCTb

KosmmuecTBO uacoB

Bcero

KoHTpo/bHbIE
padoThI

IIpakTHUecKue
padoThI

J/1eKTpoHHbIe H(POBbIe
o0Opa3oBare/bHbIE

pecypchbl

bubmioTeka LIOK
https://m.edsoo.ru/ff0a525
6

bubmoreka LIOK

https://m.edsoo.ru/ff0a540e
bubmioreka LIOK
https://m.edsoo.ru/ff0a553
0

bubnuoreka IIOK
https://m.edsoo.ru/ff0a5a26

bubmioreka LIOK
https://m.edsoo.ru/ff0a5c60

Bbubmoteka LIOK
https://m.edsoo.ru/ff0a641
2

bubmoteka LIOK
https://m.edsoo.ru/ff0a641
2

bubmoreka LIOK

https://m.edsoo.ru/ff0a65c0
bubmioreka LIOK
https://m.edsoo.ru/ff0a697




10

11

12

13

14

15

16

17

18

19

20

21

Pacuer KoMuecTBa TeNIOTHI. Y paBHeHUe
TersioBoro H6anaHca

JlabopaTopHast pabota Nel «/3yueHue
KajiopuMmeTpa», JlaboparopHast paboTa Ne2
«/3yuenwue riporjecca TeryioobMeHa»

Jlaboparopnas pabota Ne3 «/3mepenue
yIe/TbHOM TeT/IOEMKOCTH BeIlleCTBa»

OHeprus ToOIMBa. Y AebHas TeTioTa
CropaHust

3aKoH COXpaHeHUsl ¥ TIpeBpallleHys] SHePrun
B MeXaHWYEeCKUX U TeIIOBBIX MPOoL[eccax

KonrposnsHast pabota Nel o Teme «TernoBbie
sSIBJIGHUSI»

IlnaBnenue v oTBepJeBaHue
KPUCTA/IJINYECKUX BelleCTB

Y,E[EIII:-HEIH TeI10Ta IlJiaBJIeHud

Pelienue 3azau Ha riaBjieHue v
OTBep/leBaHUe KPUCTA/JIMYECKUX BeLeCTB
[Tapoobpa3oBaHue U KOHZEHCAIVs.
Vcnapennve. HacblieHHbIN U
HeHaCbIIIeHHbIN ap

[Toryiomenne sHepruu Npyu UCrapeHuu
JKUKOCTU. BhilesieHne sHepruu npu
KOH/|eHCalu

BnaxxHocTb BO3yXad.

6

bubmoreka LIOK
https://m.edsoo.ru/ff0a708
8

bubmoreka LIOK
https://m.edsoo.ru/ff0a6a98

bubmioreka LIOK
https://m.edsoo.ru/ff0a6bb
0

bubmioreka LIOK
https://m.edsoo.ru/ff0a7b5a

bubmioreka LIOK
https://m.edsoo.ru/ff0a72fe

bubmoreka LIOK
https://m.edsoo.ru/ff0a740c

bubnuoreka IIOK
https://m.edsoo.ru/ff0a786¢

bubmioTeka LIOK
https://m.edsoo.ru/ff0a762
8

bubmioreka LIOK



22
23

24

25

26

27

28

29

30

31

32

33

JlabopatopHasi pabota Ne 4 «OnipeziesieHre
OTHOCHTE/IbHOM BJIAKHOCTH BO3JyXa»

Kunienue.

Y aenbHasi TeryiotTa napoobpa3oBaHust
Pernienue 3a1au. Terioo0MeH U TeIjioBoe
paBHOBecHe. Y paBHeHHe TeryioBoro 6amaHca.

PaboTa rasa v mapa rnpu pacliupeHuH
[TpuHLUIBI pabOTHI TEIJIOBBIX JABUTATeel

[lBuraresb BHyTPEHHETO CTOPaHUS
I[MapoBas Typ6una. KII/] TeroBoro
asuraress. TernioBble ABUTaTeNIN U 3allyTa
OKPY>Karolllel cpefbl

KontposbHast pabota Ne 2 o Teme "
VI3MeHeHUe arperaTHbIX COCTOSIHUM
BelljecTBa"

Onektpu3anus Tesa. BlaumogeiictBre
3apsDKeHHBIX Tell

AnekTtpockon. [IpoBoJHUKY 1 HEIPOBOJHUKHU
3/1eKTpUYecTBa

3akoH KysioHa. JnekTpuueckoe 1oJie

[lenMoCTb 3/1eKTpUUeCKOro 3apsza.
JJieKTpoH. CTpoeHue aToMa

OObsiCHeHYE 7IeKTPUYECKUX SIBIeHUNA. 3aKOH
COXpaHeHUs 3/7IeKTPUYeCKOro 3apsza

https://m.edsoo.ru/ff0a7c7c

bubmoreka LIOK
https://m.edsoo.ru/ff0a83f2

bubmuoreka IIOK
https://m.edsoo.ru/ff0a86ae

bubmioreka LIOK
https://m.edsoo.ru/ff0a8ef6
Bbubmoteka LIOK
https://m.edsoo.ru/ff0a87e4

bubmioreka LIOK
https://m.edsoo.ru/ff0a8a0a




34

35

36

37

38

39

40

41

42

43

44

Cratuueckoe 3JIGKTPHUYECTBO, €ro yuyeT u
HCII0J/Ib30BaHHE B 6bITy N TeXHUKe

OnekTpuueckuit TOK. ICTOUHUKH
TIOCTOSIHHOT'O TOKa

BJ]EKTPI/I‘—IECKEIH Lenb 1 ee COCTaBHbIE YaCTH.
BJIEKTPI/IquKI/Iﬁ TOK B MeTaJ/ljlaX

[eiicTBUS 3/1€KTPUUECKOTO TOKA
Cwuna Toka. I3MepeHue CUibl TOKA

JlaboparopHast paboTa Ne5 «C6opka
3JIEKTPUUECKOH TIeMU U U3MepeHue CHJIbI TOKA
B ee Pa3/IMYHbIX y4acTKax»

OnekTpuueckoe HampsbkeHue. Vi3MepeHue
HaTPsDKeHUsT

JlaboparopHas pabota Ne6 «VI3mepeHue
HarpsDKeHUs1 Ha Pa3/InyHbIX y4acTKax
MOC/Ie/I0BaTe/IbHOM 3JIEKTPUUECKOU LIeTTH»

CornpoTtuBiieHue NpoBOAHUKA. 3aKOH OMa /s
yJacTKa Ljernu

Pacuet conpoTuBieHys IPOBO/IHUKA.
Y genbHOe COMpOTUBIIEHUE.

[Tpumepsl Ha pacueT CONPOTUBIIEHUS

bubmoreka IIOK
https://m.edsoo.ru/ff0a90cc

bubmioTeka LIOK
https://m.edsoo.ru/ff0a95a4

bubmoreka LIOK

https://m.edsoo.ru/ff0a96b
2

bubmoreka LIOK
https://m.edsoo.ru/ff0a983
8

bubmioreka LIOK
https://m.edsoo.ru/ff0aa738

bubmmoreka LIOK
https://m.edsoo.ru/ff0a8bd
6

bubmioreka LIOK
https://m.edsoo.ru/ff0a9e14

bubmoteka LIOK
https://m.edsoo.ru/ff0aa738




45

46

47

48

49

50

51

52

53

54

MMPOBOJHKMKA, CHUJIbI TOKA U HalIpAXKeHU

Peocratsbl. JlTabopaTopHasi paboTa Ne7
«/I3mepeHye CONPOTHB/IEHUS IPOBOJHUKA.
V3yyeHne pUHLIMIIA [€MCTBUS peocTaTa»

KonTtposnbHast pabora Ne3 1o Teme «PacueT
37IeKTPUUECKUX Lierei»

HOCJIG,Z[OBaTeJ'ILHOQ coearMHEHHUE
MpOBOJHHUKOB

[TapannenbHOe coeiiHEeHVE POBO/IHHUKOB

JlaboparopHnas pabota Ne8 «/3yuenue
TIapasiie/IbHOr0 COeJUHEeHUsI TIPOBOIHUKOBY

PaboTa 1 MOIIIHOCTb 37IEKTPUYECKOTO TOKa.
JlaboparopHas paborta Ne 9 «/3mepeHue
MOIIIHOCTH U pabOThI B 3/IEKTPUUECKOH
JiaMIie»

HarpeBaHue NpoBOJHUKOB 3/IeKTPUYECKUM
TOKOM. 3aKOH [I)KoyJis - JIeHLia

Jlamria ocBeljeHus. DIeKTpUYeCcKue
HarpeBaTe/bHbIe PUOOPbI

Koportkoe 3ambikanue. [Ipefgoxpanureny

KonrposnbsHas pabota Ne 4 o Teme "Pabora u
MOIL{HOCTb 3/IeKTPHUECKOT'0 TOKa»

bubmioreka LIOK
https://m.edsoo.ru/ff0aa44a
bubmioreka LIOK
https://m.edsoo.ru/ff0aa04e

bubnuoreka IIOK
https://m.edsoo.ru/ff0aaa58

bubmoreka LIOK

https://m.edsoo.ru/ff0aaa58
bubmoteka LIOK
https://m.edsoo.ru/ff0aadle

bubmmoreka LIOK
https://m.edsoo.ru/ff0aaf8a

bubmoteka LIOK
https://m.edsoo.ru/ff0ab3e0

bubmuoreka IIOK
https://m.edsoo.ru/ff0ab66
0

bubmuoreka IIOK
https://m.edsoo.ru/ff0ab66
0

bubmoteka LIOK
https://m.edsoo.ru/ff0abea8




55

56

57

58

59

60
61
62

63

64

65

66

67

68

ITocTossHHBIE MAarHUTEL. MarduTHoe I110J1e

MarHuTHoOe I10Jj1e MpsAMOro NMpoBOJHKKA C
TOKOM Y MIOCTOSIHHBIX MarHUTOB. MarHUTHbIE
JIMHUMN.

MarsuTHoe 1oJe KaTyIlIKXU C TOKOM
SJ'IEKTPOMaFHI/ITbI " UX TIDUMEHEHHE.

MarnuTtHoe 1noJie 3eMJId U ero poJjib JJ1s
JKW3HU Ha 3eMJie

[eiicTBe MarHUTHOTO TI0JIs1 HA POBOJJHUK C
TOKOM. JJIEKTPO/IBUTaTe b MIOCTOSTHHOTO TOKA

I/IH,ILYKL[I/IH MAIr'HUTHOTI'O I10JIA

SJ'IEKTPI/I‘JECKI/Iﬁ ABHUI'daTe/Ib

MarnuTHbIM MOTOK. OmibIThl Papajes.
SIBneHye 371eKTPOMarHUTHOW MHAYKLIAN
HaripasiieHue MHAYKLMOHHOIO TOKA. [IpaBuio
JleH1ja.

Jlabopatophasi pabota Ne 10 «/3yueHue
SIBJIEHUS 3JIEKTPOMarHUTHOW UHAYKLIUN»
Crioco0blI 1oJTyYeHust 31eKTPUIeCKon
sHepruu. [lepesaua 37eKTpo3Heprun

KonTponbHast pabota Ne 5 110 Teme
"OneKTpruecKre U MarHUTHbIE SIBJIeHUs "

Pabora c Tekctamu 1o Teme "TerioBeie
siBjeHus"

Pabora c Tekctamu o Teme "TIoCcTOSHHBIH
371eKTpUYeCKui TOK"

Pabora c TeKcTaMH 110 TeMe
"DJIeKTpOMarHuTHele sBieHus"

bubmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bubmoteka LIOK
https://m.edsoo.ru/ff0acOba

bubmioreka LIOK
https://m.edsoo.ru/ff0ac86c¢

bubmioreka LIOK
https://m.edsoo.ru/ff0acb14

bubmoteka LIOK
https://m.edsoo.ru/ffO0acc5e
bubmioreka LIOK
https://m.edsoo.ru/ff0acdc6
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10



9 K/IACC

Ne
n/m

10

11

Tema ypoka

MarepuanbHasi Touka. CricteMa oTcueTa

[TepemerieHve BxogHasi KOHTPO/IbHAsA
pabora

Onpe/ieneHre KOOPAWHATHI IBUKYILIETOCS
Tena

CKOpOCTb HpHMOJ’IHHEﬁHOFO PaBHOMEPHOI'O
JABH)KeHHA

I'padviku 3aBUCUMOCTH KMHEMAaTUUeCKHUX
Be/IMUYMH OT BpeMeHU NPy NPSIMOIMHENHOM
PaBHOMEPHOM /IBM>KEHUU

XapaxkTepuCTUKU HepaBHOMEPHOT0
IBrokenus. [IpsmosnHeriHoe
PaBHOYCKOPeHHOe JBIKeHHe

CKopoCTb IPSIMOTMHEWHOT O
PaBHOYCKOPEHHOTO JBrKeHus. ['paduk
CKOpOCTH

[TepemeliieHue Tesia PY MPSIMOJTMHEHHOM
PaBHOYCKOPEHHOM /IBWKEHUU
[TepemeliieHue Tesia IPU MPSIMOJTMHEHOM
PaBHOYCKODEHHOM [JBI)KeHUH 0e3 HauaibHOM
CKOPOCTH

JlabopaTopHas pabora Nel «VccnenoBanue
PaBHOYCKOPEHHOTO JBYKeHus1 be3
Havya/bHOW CKOPOCTH»

CKOpOCTb TIpY KPUBOJIMHEWHOM [IBH)KEHUH.

Ko/sinuecTBO uacoB

Bcero

KonTpo/ibHbIE
pPadoThI

0
0

IIpakTHUecKkue
padoThI

0
0

J/IeKTpOoHHBbIe H(pOBbIe
oOpa3oBaTe/bHbIE

pecypcsl

bubmioreka LJOK
https://m.edsoo.ru/ff0ad474

bubmoreka LIOK
https://m.edsoo.ru/ff0ad19a

bubmiorteka LJOK
https://m.edsoo.ru/ff0ad8d4

bubnuoreka IIOK
https://m.edsoo.ru/ff0adb18

bubmiorteka LJOK
https://m.edsoo.ru/ff0ael76

bubmoreka LJOK



12

13

14

15
16
17

18

19

20

21

22

23

24

[IBI>KeHue 10 OKPY>KHOCTHU C TIOCTOSIHHOM 110
MO/1y/IF0 CKOPOCTBIO.

Perienue 3aau
OTHOCUTETBHOCTD JBU)KEHUS

KontposnbHas pabora Nel 1o Teme
«[IpsimoyIMHeIHOe PaBHOYCKOpPEHHOe
[IBIDKeHUe»

WNHuepijpanbHble cucteMbl oTcueTta. [1epBbIit
3ak0oH HrroToHa

BTtopoii 3akoH HetoTOHa

Tpetuii 3akoH HeroTOHa

CBobopHOE TIafieHne

JlaboparopHast paboTa Ne2 «/3mepeHHe
yCKOpeHuUst CBOOOTHOTO TIa/IeHUsI»

3aKoH BCEMHPHOI'O TATOTeHUA

Y ckopeHue cBOOOTHOTO MazieHus Ha 3emyie U
JPyTUX HeOeCHBIX Temax

Cuna yripyrocru.
JlabopaTtopHasi pabota Ne3 «OripeieieHue
YKECTKOCTH TIPY>KUHbBI»

Bec Tena, ABDKYILET0CA C YCKODEHHUEM

Cuna TpeHus

https://m.edsoo.ru/ff0ae612

bubmiorteka LJOK
https://m.edsoo.ru/ff0ae72a

bubmoreka IIOK
https://m.edsoo.ru/ff0ae982

bubmoreka IIOK
https://m.edsoo.ru/ff0aeb6c

bubmioreka LJOK
https://m.edsoo.ru/ff0aeca2

bubmoreka LJOK
https://m.edsoo.ru/ffO0aee28
bubmoreka IIOK
https://m.edsoo.ru/ff0af738
bubmioreka LJOK
https://m.edsoo.ru/ff0afa26
bubmoreka LIOK
https://m.edsoo.ru/ff0af8be
bubmiorteka LJOK
https://m.edsoo.ru/ffO0afb8e

bubmioreka LJOK
https://m.edsoo.ru/ff0af044

bubmoreka LJOK
https://m.edsoo.ru/ff0af5f8
bubmoreka IIOK
https://m.edsoo.ru/ff0af33c




25

26
27

28

29

30

31

32

33

34

35

36

37

38
39

,HI/IHaMI/IKa BpalliaTe/JIbHOI'O BU>XEHMA.

Perienue 3ajau.
NcKyccTBeHHBIE CITyTHUKY 3eMJTH.

YcnoBusi paBHOBecusi Tesl. LleHTp TshkecTH

BI/IAI:I paBHOBeCHA

KonTtposbHast pabota Ne 2 1o Teme "3aKOHbI
JIBIDKEHHEe U B3aUMO/IercTBUe Te"

Nmnynbc Tena. UMiyabC crsibl. 3aKOH
COXpaHeHUs1 UMITy/ibCa. YTIPyroe u
Heympyroe B3auMO/ieiCTBHe

Ypok-koHbepeH1ys "PeakTUBHOe /IB)KeHHe
B [IPUPOJie U TeXHUKe"

Perienue 3azau 1o teme "3akoH COXpaHeHUs
UMITyJIbCa"

MexaHuueckasi paboTa ¥ MOIIIHOCTb

Pabora cubl

[ToTeH1anbHas SHeprus Tesia, NOJHATOr0
Ha/| TOBePXHOCThI0 3eM/u. [loTeHIMaIbHas
9Heprusi yrpyro AeopMUpOBaHHOTO Tesa

Kunetnueckas sHeprus. Teopema o
KUHEeTUYeCKOUW 3Heprum

3aKOH COXpaHeHUs1 MeXaHUUeCKOW SHeprum

Pemtenne 3amau

o O o O

o o o O

bubmoreka IIOK
https://m.edsoo.ru/ff0afe36

bubmioreka LJOK
https://m.edsoo.ru/ff0b02b4
bubmoreka LIOK
https://m.edsoo.ru/ff0b0408
bubnuoreka IIOK
https://m.edsoo.ru/ff0b06ec

bubmiorteka LJOK
https://m.edsoo.ru/ffOb07fa

bubmoreka IIOK
https://m.edsoo.ru/ff0b096¢
bubmioreka LJOK
https://m.edsoo.ru/ffOb0a84

bubmoreka LIOK
https://m.edsoo.ru/ff0b0db8

bubmiorteka LJOK
https://m.edsoo.ru/ff0b0c32




40

41

42

43

44

45

46

47

48

49

50
51
52

53

54

KonTtpospHast pabota Ne3 110 TeMe «3aKOHBI
COXPaHEeHHsI B MeXaHUKe»

KonebarenbHoe JBMKEHHE

CBobopHbIe Kostebanust. KonebaTenbHbie
cUcCTeMbl. MasgTHUK

BennuuHbI, XapakTepu3yoliye
KojiebaTelbHOE IBMDKEHHEe

FapMOHI/I‘-IECKI/Ie KoJie0aHus

JlabopaTopHast pabota Ne4 «VccnenoBaHue
3aBMCHMOCTH TIEPHO/IA U YaCTOTHI CBOOOIHBIX
KoJsie0aHH HUTSTHOTO MasiTHUKa OT ero
JJTAHBD»

3aTyxarorye Kojae0aHus. BoIHYKIeHHbIe
KoJiebaHus

Pe3onanc

PacripocTpaHeHue KoiebaHui B cpejie.
BoJsHBI

JmHa BosHbl. CKOPOCTh pacrpoCTpaHeHUs
BOJIH

VcTouHrKy 3ByKa. 3ByKOBbIe KoeOaHUs
BeicoTa, TeMOp ¥ rPOMKOCTB 3ByKa
PacripocTpaHeHue 3ByKa. 3ByKOBBIE BOJIHbI
OTpakeHHe 3ByKa. 3ByKOBOM Pe30HAHC

Pentenue 3anau

o O O o o

o O O o O

bubmoreka IIOK
https://m.edsoo.ru/ffOb12fe
bubmiorteka LJOK
https://m.edsoo.ru/ff0b1858

bubmoreka IIOK
https://m.edsoo.ru/ff0b20£f0

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

bubmoreka LJOK
https://m.edsoo.ru/ffOblaec
bubmoreka IIOK
https://m.edsoo.ru/ffOb197a
bubmioreka LJOK
https://m.edsoo.ru/ffOb21fe

bubmoreka IIOK
https://m.edsoo.ru/ffOb23ca
bubmioreka LJOK
https://m.edsoo.ru/ff0b25f0




55

56
57
58

59
60
61

62

63

64

65
66
67

68

69
70

KonrposnbHast pabota Ne 4 o Teme
«MexaHuueckre KosiebaHusl ¥ BOJTHBL. 3BYK'

1
Ncrounuku cBeta. PacnipocTtpaHeHue cBeta
OtpakeHue cBeTa. 3aKOH OTPa)KeHUs CBeTa

ITnockoe 3epkano

[Ipenomnenuve cBeTa. 3aKOH TpeIOM/IEHUS
cBeTa. [TonHOe BHYTpeHHee OTpakeHUe

JInn3el. OnTruyeckas cuia JUH3bI
N306pakeHus, JaBaeMble TUH30M

JlabopaTopHast pabota Ne5 «/3yueHue
CBOMCTB M300pakeHus1 B COOMparoIiiel JIMH3e.
V3MepeHUe ONTUUECKOUW CUJTbI JTMH3BI»

PerieHue 3agau
['na3 v 3peHue

OnTryeckuie MpUOOPLI

VnTepdepeniys v Audpaxiys
®du3MuecKuil CMBICT MOKa3aTeJs
TIpe/IOMJIeHUST

[ucniepcus ceeta. LiBeTa Ten

Turbl onTUYeCKUX CIIeKTPOB

JlaboparopHast pabota Ne 6 "HabmozeHue

bubmiorteka LJOK
https://m.edsoo.ru/ffOb2abe

bubmoreka LIOK
https://m.edsoo.ru/ff0b2fe6
bubmiorteka LJOK
https://m.edsoo.ru/ff0b2c6c

bubmoreka LJOK
https://m.edsoo.ru/ff0b31d0

bubmoreka LJOK
https://m.edsoo.ru/ff0b3658

bubmoreka IIOK
https://m.edsoo.ru/ff0b38c4

bubmioreka LJOK
https://m.edsoo.ru/ffOb3aea

bubmoreka LIOK
https://m.edsoo.ru/ff0b3c5¢

bubmiorteka LJOK
https://m.edsoo.ru/ff0b3f2c

bubmoreka IIOK
https://m.edsoo.ru/ff0b444a

bubmiorteka LJOK




71

72
73
74

75

76

77

78

79

80

81

82

83
84

CIJIOLIHOTO M JIMHENUaThbIX CIIEKTPOB
VICITy CKQHUSI»

BHEKTPOMHFHI/ITHOG r1oJie.
SHEKTPOMaFHI/ITHLIe BOJIHBI

CBolicTBa 3/1eKTPOMarHUTHBIX BOJTH
[vara3oHbl 3/1eKTPOMarHMTHBIX BOTH

PasBuTHe B3r/I910B Ha IPUPOAY CBETa

Perienue 3aau

KonrposnbHast pabota Ne5 «CBeToBbIe
SIBJIEHUsI. DJIEKTPOMArHUTHbIE BOJTHBD»

PagnoaktrBHOCTE. MO aTOMOB

HOF]’IOH.[EHI/IE " UCITyCKaHKWe CBE€TAa aTOMaMHU.
HPOI/ICXO)K'E[GHI/IG JIMHEeHYaThIX CIIEKTPOB

PajinoakTHBHBIE TIPEBPAIeHUs] aTOMHBIX
sifep. 3aKOH PaJHi0aKTUBHOTO pacraza

OKCIepuMeHTa/IbHble MeTO/bl UCCIIe/JOBaHUST
YacTHI]

JlabopaTopHast pabota Ne7 «/3mepeHue
eCTeCTBEHHOTO PaIialliOHHOrO (hoHa
JI03UMETPOM»

OTKpBbITHe IPOTOHA U HEWTPOHA

CocraB aTOMHOrO siipa. flepHble CUIbI

OHeprus cBsizu. [ledeKT Maccel

https://m.edsoo.ru/ff0b4206

bubmiorteka LJOK
https://m.edsoo.ru/ff0cQa7e

bubmoreka IIOK
https://m.edsoo.ru/ff0b4684

bubmiorteka LJOK
https://m.edsoo.ru/ff0c0f4c

bubmoteka LJOK
https://m.edsoo.ru/ff0cOe2a

bubmiorteka LJOK
https://m.edsoo.ru/ff0c12a8

bubmioreka LJOK
https://m.edsoo.ru/ff0c144c

bubmoreka LIOK
https://m.edsoo.ru/ff0c1550

bubmoreka IIOK
https://m.edsoo.ru/ff0c1672

bubmoreka IIOK
https://m.edsoo.ru/ff0c18ac

bubmiorteka LJOK
https://m.edsoo.ru/ffOclal4

bubmoreka IIOK




85

86

87

88
89
90
91

92

93

94

95

96

97

Henenue anep ypaHa. LlenHas peakijus

JlabopaTopHast pabota Ne8 «/3yueHue
JlenieHus1 sipa ypaHa no ¢oTtorpaduu
TPEKOB»

SnepHbiit peaktop. [Ipeobpa3zoBanue
BHYTpeHHel SHepryuy aTOMHBIX siZiep B
3JIEKTPUUECKYH0 SHEPrHI0

AToOMHas SHepreTvka
Buonornueckoe feiicTBre pagualun
TepMosiiepHas peakLys

PerieHue 3aau

JlaboparopHast paboTa Ne9 «V3yueHue
TPEKOB 3apsKeHHbBIX YaCTHL] I10 TOTOBbIM
¢dortorpadusam

KonTponbHast pabota Ne 6 110 Teme
"CTpoeHue aTomMa U aTOMHOI'O spa.
Mcnonb3oBaHue 3HePruu aTOMHBIX szep”

[ToBTOpEHue, 06001IeHNE.
Tema "Mexanuueckue sgBjeHUs"

[ToBTOpeHMe, 06001eHe. PelieHue
pacueTHBIX U KaueCTBEHHBIX 3aZiau 0 TeMe
"TeruioBBIE TTPOLIECCHI"

[ToBTOpeHMe, 060011eHe. PelieHue
pacueTHBIX U KaueCTBEHHBIX 3aZiau 0 TeMe
"KIT[ TerioBbIX gBUTaTenein"

IToBTOpeHMe, 060011eHe. PellieHue
PaCUeTHBIX ¥ KQUeCTBEHHBIX 33/1a4 10 TeMe

o o o o

o o o o

https://m.edsoo.ru/ff0c1b4a

bubmoreka LJOK
https://m.edsoo.ru/ff0c2126

bubmoreka LJOK
https://m.edsoo.ru/ff0c1c58

bubmoreka LIOK
https://m.edsoo.ru/ff0c1d7a

bubmoreka IIOK
https://m.edsoo.ru/ff0c1e88

bubnuoreka IIOK
https://m.edsoo.ru/ff0c223e

bubmiorteka LJOK
https://m.edsoo.ru/ff0c245a

bubmioreka LJOK
https://m.edsoo.ru/ff0c2572

bubmioreka LJOK
https://m.edsoo.ru/ff0c2a22

bubmiorteka LJOK
https://m.edsoo.ru/ff0c2b30




98

99

100

101

102

"KII/I 5/1eKTpOyCTaHOBOK"

[ToBTOpeHUe, 060061TIeHNE. JTabOpaTOpHBIE
paboTel 110 TeMe "CBeTOBbIE SIBJIeHUS "

[ToBTOpeHUe, 06061eHMe. PaboTa C
TeKCTaMH 110 TeMe "3aKOHbI COXpaHeHUs B
MeXaHuKe"

[ToBTOpeHue, 060011eHMe. PaboTa ¢
TeKcTaMH 1o Teme "Kose6aHust ¥ BOJTHBI"
IToBTOpenue, 06001eH1e. PaboTa c
TeKCcTaMu 1o TeMe "CBeTOBBIE SIBJIEHUS"
[ToBTOpeHue, 060611eHMe. PaboTa c

TekCcTaMu 1o TeMe "KBaHTOBast U sijepHast
¢usmka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

bubmoreka IIOK
https://m.edsoo.ru/ff0c2c52

bubmuoreka IIOK
https://m.edsoo.ru/ff0c2d6a

bubmioreka LJOK
https://m.edsoo.ru/ff0c2e82

bubmoreka LIOK
https://m.edsoo.ru/ff0c3044




IMPOBEPSIEMBIE ITPE/JIMETHBIE PE3YJIbTATBI OCBOEHINSI OCHOBHOW OEPA30OBATE/ILHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

7 KJZIACC
Kopg, . .
IIpoBepsiemble npegMeTHBIE Pe3y/IbTaThl 0CBOEHHs OCHOBHOW 00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'O
TIPOBEPAEMOTO o01iero oopa3oBaHusi
pe3y/bTarTa
1.1 WCII0JIb30BaTh U3yUYeHHbIe TTIOHATUS
19 pa3nuuaTh SIB/IEHUSl 110 OMMCAHUIO MX XapaKTepPHbIX CBOMCTB M HAa OCHOBE OIBITOB, JE€MOHCTPUPYIOIIUX [JaHHOEe
' (u3MUeCcKoe sBIeHUe
pacro3HaBaTh TPOsiB/ieHHWEe U3yUeHHBbIX (M3UUYeCKUX sIBJIeHHWM B OKpY)KalollleM MHpe, B TOM uucie (pu3nueckue
1.3 SIBJIEHUsI B TIPUPO/Ie, TIPU 3TOM TEePEBOJUTh MTPAKTUUYECKYIO 3ajlauy B yueOHYI0, BbIZIEJISITh CyI[eCTBEeHHbIE CBOMCTBA
(mpu3HakM) (HpU3MYEeCKUX SIBI€HUM
OTHKChIBaTh U3yUeHHbIe CBOWMCTBA Tel W (U3WUeCKUe SIBJeHUs], UCTO/b3ysl (U3NUYecKue BeJMUYUHbI, MPU OMHCaHUU
14 NPaBUIbHO TPAKTOBaTh (DM3WUYECKUM CMBICJ KCTOIb3yeMbIX BeMUWH, MX 0003HaueHus U eJUHULIbI (HU3UYeCKUX
' Be/IMUMH, HaXOJWUTb (DOPMYJbl, CBSI3bIBAIOLME [JaHHYIO (PM3WUYECKYI0 BEUUYMHY C APYTMMH BeIMUYMHaMH, CTPOUTH
rpauKy U3yueHHbIX 3aBUCUMOCTel (hr3uUecKUx BeTMUUH
L5 XapaKTepHU30BaTh CBOMCTBA TeJsl, hu3nuecKre sSiBJIeHUs U TIPOL[eCChl, UCTIO/Ib3Ys 3yUeHHbIe 3aKOHbI, TIPU 3TOM JIaBaTh
' CJIOBECHYIO (JOPMYJ/IMPOBKY 3aKOHA M 3alKChIBaTh €r0 MaTeMaThyecKoe BbIpaykeHne
1.6 00BSICHATh (hM3HYeCKue sIBJIeHUs, TIPOIIeCChl U CBOMCTBA Te/l, B TOM UHC/Ie U B KOHTEKCTe CUTYal[Mid MPaKTHKO-
OPHEHTHUPOBAHHOTO XapakKTepa: BBISB/ISATh NPUYUHHO-C/I€[CTBEHHbIe CBSI3W, CTPOUTb OObscHeHWe u3 1 — 2
JIOTUYeCKUX I1aroB C OMopoil Ha 1 — 2 KU3yueHHBIX CBOWCTBA (M3UUECKUX SIBIEHUM, (DHU3UUeCKUX 3aKOHa WU




3dKOHOMEPpHOCTH

1.7

pellaTh pacuéTHele 3a7auu B 1 — 2 1eiCTBUS, UCII0/Ib3Ysl 3aKOHBI U (hOPMYJIbl, CBSI3bIBAIOLIME (PU3NUECKHe BeJTMUMHBI:
Ha OCHOBe aHa/u3a yC/I0BUS 3aZlauM 3allMChIBaTh KPaTKOe YCI0BUe, MO/CTaBAATh (pr3nuecKre BeJMUKHbI B (POPMYJIbI
¥ TIPOBO/IUTH PpacuéTbl, HAXOJUTb CIIPaBOYHble [aHHbIe, HeOOXOAWMBbIe [Jisi PpeIleHWs 3a/ad, OLeHWBaTh
peaMCTUYHOCTb NOY4YeHHOU (pM31UYeCKOl BeJTMUKHbI

1.8

pacrio3HaBathb MpoOsieMbl, KOTOPble MOXXHO PeLluTh TPY MOMOIIM (HHU3UYeCKUX MeTO/OB, B OMIMCAHUM UCC/IeI0BaHUS
BbIJIe/IATh TIPOBepsieMoe TIpeAroyio’keHue (TUIoTe3y), pa3/indyaTh W HUHTEepPIIPeTUPOBaTh TMOMyUYeHHBbIM pe3y/ibTar,
HaXO/IUTh OIIMOKY B X0O/Ie OMbITa, ZieJlaTh BLIBO/BI TI0 €ro pe3y/ibTaTaM

1.9

TIPOBO/IUTh OMBITHI 110 HAO/IOZIEHUI0 (U3UUECKUX SIBJIEHUH WM (U3WUeCKUX CBOMCTB Tel: (hOpMy/MpOBaTh
TIpOBepsieMble TIPEATIONIOXKEHUs, COOUpaTh YCTaHOBKY M3 MPe/IJIOXKEHHOTO 000py/I0BaHMsl, 3alTUChIBAaTh X0/ OIbITa U
¢dbopMyMpoBaTh BBIBO/IbI

1.10

BBITIOJTHAThL TPSIMble U3MEpEeHHsl C UCIOJ/Ib30BaHUEM aHAJIOTOBBIX W LM(POBLIX MPUOOPOB, 3aMMChIBATh MOKA3aHHS
TIprbOPOB C YUETOM 3aZlaHHOM abOCOMIOTHOM TIOTPEITHOCTH U3MepPeHH

1.11

NIPOBOJIUTh WCC/Ie[i0OBaHUE 3aBUCUMOCTH OJHOW (hPM3MYeCKON BeJMUYMHBI OT JPYroil C HCIO/Ib30BaHHWEM TPSIMBIX
M3MepeHnH, Y4aCcTBOBaTh B T/IAHWUPOBaHWM yueOHOTO MCC/e[JOBaHUsl, COOMPATh YCTAaHOBKY U BBITIOHATh M3MEPeHUs,
c/iefiysi Ipefi/IoXKeHHOMY T1/1aHy, (PMKCHPOBaTh pe3y/bTaThl MOJYYeHHOW 3aBUCUMOCTH (PM3UYeCKUX BeJMUKH B BUJE
TIpe/I/IOKeHHbBIX Ta0/UI] ¥ rpaMKOB, /lelaTh BHIBOABI 10 Pe3y/ibTaTaM HUCC/IeJOBaHUS

1.12

TIPOBO/IUTH KOCBEHHbIe M3MepeHusi (M3UUeCKHX BeJMYMH, Crefysl MpeJ/ioKeHHOM WUHCTPYKLMU: MPU BBINOJTHEHUH
M3MepeHui cobrpaTh 3KCIIepUMeHTaIbHYH0 YCTaHOBKY U BBIYMC/ISTh 3HaueHe UCKOMOU Be/TMUHHbI

1.13

COGJ’II-O,ZL&TL IMpaBWJ/ida TEXHUKKU 6e30macHOCTH Tpu pa60Te C J'Ia60paT0prIM O60py,E[OBaHI/IEM

1.14

yKa3bIBaThb TPUHLIMITEI [€HACTBUS TIPUOOPOB M TeXHWYECKUX YCTPONCTB, XapaKTepPU30BaTh TPUHLUIMBI [eMCTBUS
M3yueHHbIX MPUOOPOB M TEXHUUECKUX YCTPOWCTB C TIOMOIIBIO WX OMNMCAHUS, WCIIOJ/Ib3ysl 3HAHWS O CBOMCTBax
bU3NUeCKUX SIBIEHHH U HeoOXoAuMble pu3nUecKre 3aKOHbI 1 3aKOHOMEPHOCTH

1.15

TIPUBO/IUTH MPUMephbl (HaX0AUTh UH(OPMALMIO O MpUMepax) MPaKTUYeCKOro UCI0/b30BaHus (H3MYecKUX 3HAHWU B




TIOBCeJJTHEBHOM JKW3HU JJisi o0ecrieyeHusi 0Oe30racHOCTM TpU  obOpailleHuu cC TpubopaMu U TeXHUUeCKUMHU
yCTpOMCTBaMHU, COXpaHeHHs1 3[J0POBbsi U COO/TI0/IeHNsT HOPM 3KO0JIOTMUeCKOro MoBe/leHUsI B OKpY»Karolileil cpefie
OCYIIIeCTB/IATH OTOODP MCTOUHMKOB HH(GOpPMAaLUM B ceTH VIHTepHeT B COOTBETCTBMU C 3a/laHHBIM TTOMCKOBBIM

1.16 3ampoCOM, Ha OCHOBE MMEOIMXCSl 3HAaHWW U MyTEéM CPaBHEHHWs! Pa3/MUHBIX MCTOYHWKOB BBIJE/SATh MH(OPMALUIO,
KOTOpasi SIBJISIeTCs] TPOTUBOPEUMBOM UM MOKeT ObITh HeZIOCTOBEPHOM
WICTI0/1b30BaTh TIPY BBINOJHEHWH YyuyeOHbIX 3a/[aHWii Hay4HOIIOMYJIIPHYIO JIUTepaTypy (pr3nU4yecKoro cojeprkaHus,

1.17 CIIpaBOYHble MaTepuasbl, peCypchl ceTy VIHTepHeT, B/ajieTh IPUEMaMU KOHCIIEKTUPOBaHUs TeKCTa, peobpa3oBaHyst
vH(OpMalMY 13 OJHOW 3HAKOBOW CHUCTeMbI B [IPYTYIO
co3ZiaBaTh COOCTBEHHbIE KpaTKHe MHUChbMeHHbIe U yCTHBIE COOOIeHHWs Ha OCHOBe 2 — 3 MCTOYHWKOB WH(OpMaruu

118 ¢U3MUeCcKoro cofep>KaHusi, B TOM UHc/ie MyOMWYHO JenaTh KpaTKWe COOOIeHWsi O pe3ysbTaTaxX IMPOEKTOB WJIH

' yueOHBIX HCC/IeJOBaHUM, TIPH 3TOM TI'PaMOTHO WCIIO/b30BaTh W3yUeHHBIA TIOHATHUHHBIM ammapar Kypca (U3WKH,
COTIPOBOJKZATh BBICTYTIJIEHHE TIpe3eHTalei
IIpY BBITIOJITHEHUM yueOHBIX TPOEKTOB M MCC/e[0BaHUM pacrpefieniiTh 00S13aHHOCTH B TpyIIle B COOTBETCTBUU C

1.19 TIOCTaB/IEHHBIMU 33/jauaMy, CJIeJUTh 3a BbIIIOJIHEHHEM TlaHa JielCTBUM, aZleKBaTHO OlleHUBaTh COOCTBEHHbIN BK/Iaj B
JlesaTe/IbHOCTb I'PYIINbI, BEICTPauBaTh KOMMYHUKATHBHOE B3aUMO/|eMCTBHe, YUUThIBAsi MHEHHE OKPY’KaloIIrX

8 KVIACC
Kop . .
ITpoBepsiemble IpeMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOW 00pa30oBaTe/IbHON MPOrpaMMbl 0CHOBHOT'O
TIPOBEPAEMOTO o01ero odpa3oBaHus
pe3y/bTaTa
1.1 WCI0J/Ib30BaTh MTOHATUSA
13 pa3/nyaTth SIBJIeHUsI TI0 OMMCAHWI0 MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIbITOB, /[EMOHCTPUDYIOIIUX [JaHHOE
’ (u3sryeckoe sBIeHUE




1.3

pacrio3HaBaTh MPOSIBJIEHUE M3YyUYeHHBbIX (PU3NUYeCcKUX SIBJEHUW B OKpY)KarolleM Mupe, B TOM 4ucje (pu3nueckue
sIBJIEHUsI B TIPUPO/ie, TIPY 3TOM IepPeBOAUTD MPAKTUUeCKYI0 3aZlauy B yueOHYI0, BbI/le/ATh CyllleCTBeHHbIe CBOMCTBA
(mpu3HaKu) (pY3UUeCKUX SIBIEHUN

1.4

OTKMChIBaTh M3yueHHble CBOWCTBA Te/l U (pU3nuecKue sIBIeHUs], UCIO0/b3ys (pr3UUYecKre BeJUUMHbI, NTPU OMMCAHUU
NPaBU/IHO TPAKTOBATh (PU3WYECKHI CMBIC/I WCIOIb3YeMbIX BeJMUWH, 0003HaueHWsT W eJUHULBI (U3UUeCKUX
Be/IMYMH, HaxOAUTb (POPMyJibl, CBS3bIBAIOLIME [JaHHYIO (PU3UUECKYI0 BEJIMUYMHY C APYTUMM BeJMYMHAMH, CTPOWUTh
rpaMKu U3y4YeHHBIX 3aBUCUMOCTel (M3MUeCKHX BeJTMUMH

1.5

XdPaKTe€PHU30BdTb CBOMCTBa TeJ, (1)I/I3I/I‘-IECKI/IE sBJIEHHSA W TIpOLEeCChbl, HCII0JIb3ysd HW3YUY€HHbI€ 3dKOHBI, INpXA 3TOM
AaBaTb CJIOBECHYIO (bOpMYJ'II/IpOBKy 3dKOHA U 3dIlTKMCBIBATh €0 MdTeMdTHYE€CKO€ BbIpa’>KeHHe

1.6

00OBSICHATH (hM3MUECKWe TIpPOIlecChl M CBOMCTBA Tel, B TOM UHC/Ae U B KOHTEKCTe CHUTyaldid IPaKTHKO-
OPUEHTHPOBAaHHOTO XapaKTepa: BbISB/ISATb TPUUMHHO-CIEACTBEHHbIE CBSI3M, CTPOMTh OO0BsicHeHWe u3 1 — 2
JIOTUUECKUX I11aroB C MOMOLIbI0 1 — 2 H3yueHHbIX CBOWMCTBa (M3WYECKUX SIB/IeHUM, (U3MUYeCKUX 3aKOHA WU
3aKOHOMEPHOCTU

1.7

peliatb pacyéTHble 3a7aud B 2 — 3 [eHCTBUS, WCIOJb3ys 3aKOHbI KM (POpPMYJIbI, CBsI3bIBarolLue (QU3NYecKue
Be/IMUMHBI: HA OCHOBE aHa/v3a yCJ/IOBUS 3a/lauy 3alMChiBaTh KpaTKOe yC/IOBHE, BBISB/SATh HEJOCTAaTOK JAHHbBIX JJIs
pellieHUs 3a/lauM, BbIOMpATh 3aKOHbI U (OPMYJbl, HeoOXOAWMBble [/ eé pellleHusi, MPOBOAUTb PACUETHl U
CpaBHUBATH M0JIyYeHHOe 3HaueHre (U3NUecKOU BeJIMUUHBI C U3BECTHBIMU JIaHHBIMU

1.8

PacCIiO3HaBaThb l'IpO6J'[EMbI, KOTOpbl€e MO>XHO pelIWTh IIPpHU ITOMOIIH Cl)I/IBI/IIIECKI/IX MeTOJ 0B, HCII0/Ib3ysd OIKMCaHHe
HCC/1e0BaHNMsA, BBIAE/IATE TIIpOBepsAeMoe IIpeArio/IoKeHHe, OLIeHWBATh IIPABW/IBHOCTE TIIOPAAKa IIPpOBedeHHS
Hccien0oBanHys, aAejlaTb BhIBOAEI

1.9

TIPOBO/IUTL OIIBITHI 110 HaO/IOAeHNI0 (U3NUECKUX SIBJIEHUM WX (U3NUECKUX CBOWCTB Ten: (hOpPMY/IMPOBATh
TIpOBepsieMble TIPeATI0I0KeHHs], COOMpPaTh YCTAHOBKY W3 TIPe/JI0KeHHOT0 000pYZ0BaHUs, OMUCHIBATh XOJ OMbITa U
(hopmMyMpoBaTh BLIBOAbI

1.10

BBITIOJTHATh TIPSIMble M3MepeHUs] C MCMO/b30BaHUEM aHajoroBbIX NMPUOOPOB W JAaTUMKOB (DH3UUECKHUX BeTUUUH,
CpaBHUBATh Pe3y/bTaThl U3MEPEHUH C YUETOM 3a/laHHOM abCOJTFOTHOMN MOTPEIHOCTH




1.11

MPOBO/IUTh WCC/e0BaHUe 3aBUCHMOCTH OJJHOM (PU3UUeCKOW BeJWUYMHBbI OT JPYrOMl C HWCIO/Ib30BaHHWEM TIPSIMBIX
W3MepeHU: MJIaHUPOBaTh UCC/IeZloBaHWe, COOMPATh YCTAaHOBKY W BBITIO/IHATE W3MepeHUs, Celysl TIpeI0KeHHOMY
T7IaHy, (PUMKCUPOBATh pe3y/bTaThl MOMYYeHHOW 3aBUCMMOCTH B BUje Tabiui] U TrpaduUKoB, fe/aTh BBIBOABI TIO
pe3yJbTaTaM UCC/Ie0BaHuUs

1.12

TIPOBO/IMTH KOCBEHHbIE M3MepeHus1 (PU3NUeCcKUX BeJIMYMH: TUVIaHUPOBAaTh M3MepeHHUs, COOMpPaTh IKCIIepUMEHTaIbHYTO
YCTaHOBKY, CJleflysi pei/IoyKeHHOW MHCTPYKLIMHY, U BBIUMC/IATh 3HAUeHUe BeJTMUMHbI

1.13

cobsroaTh TIpaBU/Ia TeXHUKK 6e30macHOCTH TIpy paboTe ¢ 1abopaTopHbIM 000py/J0BaHHEM

1.14

XapaKTepU30BaTh PUHLIUTIBI 1eHCTBUS U3yUeHHbIX TIPHOOPOB M TeXHUUECKUX YCTPOWCTB C OMOPOM Ha MX OTMMCaHWS,
WICTIO/TB3YsI 3HAHUSI O CBOMCTBAX (DPM3MUECKUX sIBJIEHHH 1 HeoOXoauMble (hr3ndecKre 3aKOHOMEePHOCTH

1.15

pacrio3HaBaThb TPOCThbIe TeXHWUeCKHWe YCTPONCTBAa U U3MepUTesbHble TMPUOOpPHI MO CXeMaM U CXeMaTUYHbIM
PUCYHKaM, COCTaB/SITb CXeMbl 3JIeKTPUYECKUX Liefeld C MOoc/eoBaTe/IbHBIM M Tapasiie/bHbIM COeJUHEeHUeM
3JIeMEHTOB, pa3/nyasi yC/IOBHbIe 0003HAaUeHUsT 37IEMEHTOB IeKTPUUECKUX 1iereid

1.16

TIPUBOJUTE TIPUMepbI (HaX0AUTh MH(GOPMALMIO O TIPUMepax) MPaKTUYeCKOro UCII0/Ib30BaHUS (GU3MUECKUX 3HAHUM B
TIOBCETHEBHOM >KWU3HW [ obecrieueHusi 0e30MacHOCTH TIpu oOpamieHnyd C T1pubopaMu W TeXHUYEeCKUMHU
yCTPOWCTBaMH, COXpaHEeHHs 37[0POBbsI ¥ COOJII0/IeHHsT HOPM SKOJIOTMYeCKOro N0BefleHNs] B OKpY»Karollel cpefie

1.17

OCYIIIeCTBJIATh TIOMCK UH(OPMALIMK (GU3NUECKOTO COZIEP>KaHUs B CeTH VIHTepHeT, Ha OCHOBE UMEIOIIMXCS 3HAHUH U
MyTéM CpPaBHEHMUsI JIOTIO/THUTETbHBIX UCTOUYHUKOB BBIZIESISTH MHPOPMAIIHIO, KOTOpasi SIB/IIETCS IPOTHBOPEUNBOM WITH
MO>KeT ObITh He/JOCTOBEPHOM

1.18

WCIIO/Tb30BaTh TMPU BBIMOJHEHUU YUeOHBIX 3aZlaHUH HAyUYHO-TIOMYJ/IIPHYIO JIUTEPATypy (U3UUECKOTO COJep)KaHus,
CrpaBOYHbBIE MaTepUasbl, peCypchbl CeTH VIHTepHeT; B/la/ieTh MPUEMaMH KOHCIIEKTUPOBAHUS TEKCTA, TIpeobpa3oBaHust
vH(bOpMalLMK U3 O/THOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/jaBaTh COOCTBeHHbIe TMHUCbMEHHbIe M KpaTKHe YCTHble C00O0ijeHus, 00001as MH(pOpPMAIuio U3 HeCKOJIbKUX
WCTOYHUKOB (DU3MUECKOTO CO/Iep)KaHWsl, B TOM 4YKC/e MyOIMYHO TIPeACTaBsSTb pe3y/abTaThl TMPOEKTHOW WIIN
WCCIIe/IOBaTe/TbCKON JIesITe/TbHOCTH, TIPM 3TOM TPAMOTHO MCIT0/Ib30BaTh W3YUYeHHBIM TOHATHUIHBIN armapar Kypca
¢$U3MKH, CONPOBOXKATh BBICTYTI/IEHUE Mpe3eHTaluei




TIPY  BBITIOJIHEHUM yueOHBbIX TIPOEKTOB M MCC/Ie[0BaHWM (PU3MUeCKUX TPOLIeCCOB pacrpefesisiTb 00s3aHHOCTH B
rpymnre B COOTBETCTBUM C MOCTaB/IeHHbIMU 3a/lauaMu, CJIeZJUTh 3a BbIIIOJIHEHMEM I/1aHa eliCTBUM U KOPPEKTHUPOBAaTh

1.20
ero, a/leKBaTHO OLleHHWBaThb COOCTBEHHBbIM BK/aJ, B [IeATeJIbHOCTb TPYIMbl, BBICTPAUBaTb KOMMYHHUKaTUBHOE
B3aMMO/IeICTBUe, TPOSIB/ISSi TOTOBHOCTh pa3peliaTb KOHGIUKTEI
9 KJ/TIACC
Kopg, . .
IIpoBepsieMble npeMeTHBIE Pe3y/IbTaThl 0CBOEHHS 0CHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O
NpoBepsieMoro
poBep o01ero oopa3oBaHus
pe3yJjbTara
1.1 WCII0JIb30BaTh U3yUYeHHbIe TTIOHATUSA
13 pas3/nyath SIBJIeHUs T10 OINHCAHWI0 UX XapaKTepHbIX CBOMCTB M HAa OCHOBe OMbITOB, J€MOHCTPUPYIOLIUX JaHHOe
’ (bu3sryeckoe sBIeHUE
pacrio3HaBaTh TpOsiB/ieHHWEe W3YUYeHHbIX (PU3MUEeCKUX SIBJIEHWM B OKpY)KalollleM Mupe, B TOM uucje (pusnueckue
1.3 SIBJIEHUsI B TIPUPO/Ie, TIPH 3TOM MEePeBOAUTh MPAKTUUECKYO 3a/lauy B yueOHYI0, BbIIEISTh CyI[eCTBeHHbIe CBONCTBA
(mpu3HaKu) GU3UUECKUX SIBI€HUN
OTMChIBAaTh M3yUYeHHbIe CBOMCTBA Tesl U (U3NUecKue siBJIeHUs, UCTOJb3ys (r3nyecKre BeJIMUMHBI, TP OMUCAHUU
14 MPaBUIbHO TPaKTOBaThb (PU3MUECKUM CMBICJ MCMO/b3yeMbIX BeJWUMH, 00O03HaueHWss W eAUHHULbl (H3UYeCcKUX
' BeJ/IMUMH, HaXOJUThb (hOPMYJIbl, CBs3bIBAIOIIME JaHHYI0 (M3NUECKYH0 BeJUUMHY C APYTMMH BeTMUMHAMH, CTPOMTb
rpadyKku U3yueHHbBIX 3aBUCUMOCTelN (hH3UUeCKHUX BeJIMUNH
15 XapaKTepu30BaTh CBOWMCTBA Tesl, (hr3nuecKye sSBJIeHUs U MPOLIeCChl, UCT0Jb3Ysl U3yUYeHHble 3aKOHbI, TIPU 3TOM []aBaTh
’ C/I0BeCHY10 (hOpMY/IMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTeMaThUueckoe BbIpayKeHHe
1.6 00BSICHATH (pU3MUECKHe TIPOLleCChl W CBOWCTBA Tel, B TOM UHCJIe U B KOHTEKCTe CUTYyal[dil TPaKTHUKO-
OPUEHTHDOBAaHHOTO XapakTepa: BbBISB/SATb TPUUMHHO-C/IICTBEHHbIE CBSI3H, CTPOUTh OObsiCHeHWe U3 2 — 3




JIOTUYEeCKHMX 1Iaros C IIOMOIIBHO 2 -3 HN3yUYE€HHbIX CBOMCTBa (1)I/I3I/IT-IECKI/IX HBHEHHﬁ, @HBHHECKI/IX 3dKOHa W/IH
3dKOHOMEPHOCTHU

1.7

pellaTh pacuéTHble 3a7auu (OMUparolvecss Ha CUCTeMy M3 2 — 3 ypaBHEHHWH), UCII0/Ib3ysl 3aKOHbI U (HOpMYJIb,
CBsI3bIBaOLL{Me (pU3MUeCKUe BeJMUMHbL: Ha OCHOBE aHa/iu3a yC/I0BUS 3a/lauy 3aluChbiBaTh KPaTKOe yC/IOBUE, BbISB/ISATh
He/[0CTaoLe Wi U30bITOYHbIE JaHHbIe, BBIOMPATH 3aKOHBI M (YOPMYIIbI, HEOOXOAMBIe /ISl PelleHHs, TIPOBOJUTD
pacuéThl U OLIeHUBaTh PeaJMCTUYHOCTD MOJyUeHHOr 0 3HaueHUs (pr31yeCcKoil BeJIMUKHBI

1.8

PacCIi0o3HaBaThb HpOG]’IEMBI, KOTOpbIE MOX>XHO PpeIInTb TIIpU [MOMOIIH (I)I/I3I/I‘-IGCKI/IX MeTOIO0B, HCIIO/Ib3yAd OIlMCaHKe
HUCC/Iea0BaHUsA, BbIAEIATE IIpOBepsAeMOe TIpeAroJiockeHue, OLE€HMBAThL TIPABW/IBHOCTL TIOPsAAKa TIMPOBEAEHUS
HCC/1e0BaHus, Oe/1dTh BbEIBOAbI, MHTEPIIPETUPOBATL PE€3Y/IbTAThI Ha6]I}O,Z[eHI/Iﬁ U OIIbITOB

1.9

TIPOBOZUTE OTIBITHI 110 HAOMIOIeHNI0 (GU3MUEeCKUX SIBJIEHUH WIN (PU3MUeCKUX CBOMCTB TeJI: CAMOCTOSITE/TEHO COOMpATh
YCTaHOBKY M3 M30BITOYHOrO0 Habopa 00Opy/OBaHUs, OMUCHIBATH XOJ, OMbITA U €Tr0 pe3y/bTaThl, (OPMY/IUPOBATH
BBIBO/Ibl

1.10

TIPOBOZUTE TIPH HEOOXOAMMOCTH CEPHIO MPSIMbIX U3MEpPEeHUH, OTpefiesisist CpejHee 3HaUeHHe U3MepsieMol BeJTMUUHbI
(bokycHoe paccTosiHue cobuparolied JMH3bI), 00OCHOBBIBaTH BBIOOpP Crocoba wu3MepeHUs (M3MepPUTETLHOTO
ripubopa)

1.11

MPOBOJIUTh WCC/IeZIOBAaHUE 3aBUCHMOCTEH (DU3MUECKUMX BEJIMUMH C HWCIO/h30BAHUEM TMPSAMBIX H3MEPeHUH:
MJIaHUPOBaTh HCCJIeIOBaHWE, CaMOCTOSITe/TbHO COOMpaTh YCTAaHOBKY, (DMKCHPOBaTh pe3y/bTaThl IOTyUYeHHON
3aBUCUMOCTH (pU3MUECKUX BEJIMUMH B BU/le TaOMIM rpadUKoB, /ie/laTh BLIBOABI 110 pe3y/ibTaTaM UCC/IeI0BaHUs

1.12

MIPOBO/IUTH KOCBEHHbIe U3MepeHUst (PU3NUeCKUX BeJIMUMH: TJITAaHUPOBaTh W3MepeHusi, COOMpaTh IKCTIepUMeHTaIbHYHO
YCTAaHOBKY U BBITIOJIHATH W3MEpPEeHHsi, Crefysi TpeJo)KeHHOW WHCTPYKLMM, BBIYMC/ATH 3HAueHUe BeTMYMHBI U
aHa/IM3UPOBaTh MOMy4YeHHbIe pe3y/bTaThl C YUETOM 3aaHHOM MOTPeIIHOCTH U3MepeHnH

1.13

CO6JII-O,Z[(:1TL MMpaBWJ/ia TEXHUKHU 6e30macHOCTH pr pa60Te C Jla60paTOprIM 06opy,q03aHI/1eM

1.14

pa3/iMyaTh OCHOBHbBIE MPU3HAKKU MU3YUeHHBIX (pr3nueckKux Mojesield: MaTepraibHasi TOuka, abCo/OTHO TBEPOe TeJo,
TOUeYHbIN UCTOYHUK CBETa, JIy4, TOHKasl JIMH3a, [JlaHeTapHasi MO/ieJib aTOMa, HyK/IOHHasi MOZieJib aTOMHOT0 sifipa




1.15

XdPaKTe€PU30BaThb MPUHLMUIIbI AeﬁCTBHH HN3y4YE€HHbIX HpI/I60p0B 1 TeXHUYeCKHUX yCTpOﬁCTB C OHOPOﬁ Ha UX OITMCaHMH4,
HCII0J/Ib3Yy4 3HAHUA O CBOMCTBax CI)I/IBI/I‘JGCKI/IX SIBJICHUH U HEO6XO,E[I/IMBIE CI)I/IBI/I‘—IECKI/IE 3dKOHOMEPHOCTH

1.16

UCIIO/Ib30BaTh CXEMbI U CXeMaTHUHble PUCYHKHM U3YUYEeHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TIPOLIeCCOB TPU pelIeHHH yueOHO-TIPaKTUYeCKUX 3aflad, ONTHYeCKHe CXeMbl [isl MOCTPOeHHs
1300pa’keHU B TIJIOCKOM 3epKasie ¥ coOuparoliei TmH3e

1.17

MIPUBOJAUTH MPUMepPbI (HaX0JUTh WH(POPMALIMIO O MPUMepax) MPaKTUYeCKOTro UCIO/b30BaHUsl (PU3NUeCKUX 3HaHUM B
MOBCeJHEBHOM >KU3HU [y obecrieueHust Oe3o0racHOCTM Tpu oOpailjeHUd C TpubopaMu W TeXHUUECKUMU
yCTPONCTBaMHU, COXpaHeHHs1 3/I0POBbsi U COO/TI0IeHHsT HOPM 9KO0JIOTHUeCKOro ToBe/JeHUsI B OKPY»Kalollleil cpefie

1.18

OCYILIeCTB/IATh MOUCK HH(OpMaLM (U3MUECKOro Cofiep>kaHusi B ceT VIHTepHeT, caMOCTOATeNnbHO (OpMYIUpYs
MOUWCKOBBIM 3arpoc, HAXOAUTb IyTU ONpeJesieHus [OCTOBEpPHOCTH TOMy4YeHHOW HHGOpMallid Ha OCHOBe
VMIMEIOLMXCS 3HAHUW U IOTIOJIHUTE/IbHBIX UCTOUHUKOB

1.19

WCTIO/b30BaTh TIPU BBITIOJHEHWH Y4YeOHBIX 3a/[aHUi Hay4YHO-TIOMYJ/ISIPHYIO JIUTepaTypy (M3U4Yeckoro cofiep>KaHus,
CTIpaBOYHbIe MaTepHasibl, PeCypChl ceTu VIHTepHeT; BiaJeTb NprUéMaMu KOHCIIeKTUPOBaHUSI TeKCTa, rpeodpa3oBaHUs
vH(OopMaLMY U3 OJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

Co3/1aBaTh COOCTBEHHbBIE TTUCHMEHHbBIE U YCTHBIE COOOIIeHUsT Ha OCHOBe WH(OPMAI[UU U3 HECKOJbKUX MCTOUYHUKOB
busnyeckoro cojepkaHus, TyOMMYHO TIPeJCTaB/SATh pe3y/ibTaThl TPOEKTHOW WM  WCC/Ie[j0BaTebCKOM
JlesiTeIbHOCTH, TIPY 3TOM 'PaMOTHO MCII0/Ib30BaTh W3y4YeHHbIN TTOHSITUMHBIN afrapaT u3yuyaeMoro pasjena QUK U
COTIPOBOXK/ATh BBICTYIIJIEHHE TIpe3eHTaluel ¢ yuéToM 0COOeHHOCTeH ayJuTOPUM CBEPCTHUKOB

1.21

MDY BBITIOJTHEHUM YueOHBIX TIPOEKTOB W HCC/IeIoBaHUN (PU3MUecKuX TPOLIeCCOB pacrpefieisiTh 00s13aHHOCTU B
rpyIre B COOTBETCTBUM C TIOCTaB/AeHHbIMU 3a/layaMU, C/1e/IUTh 3a BBIOJIHEHVEM I1/1aHa [IeHCTBUIM U KOPPEKTHUPOBATh
€ro, aJeKBaTHO OLIeHWBaTb COOCTBEHHBbIM BK/aJ, B [eATeJbHOCTb TPYIIbl, BbICTPAUBAaTh KOMMYHHKaTHBHOE
B3aUMO/IeMCTBHE, MPOSIB/ISIA FTOTOBHOCTD pPa3pellaTh KOH(IUKThI




ITPOBEPAEMBIE OJIEMEHTbBI COAEP)KAHUSA

7 KIIACC
Kop Kop
IIpoBepsiemMble 371eMeHTbI CO/jep>KaHUSA
pa3fiesia | 3jIeMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXKAOILEI'O MHPA
11 ®usrka — Hayka O npupoge. fABneHus npuponbl. Pu3nueckue sIBJIeHUs: MeXaHUUYeCKue, TeIUlOBble,
' 3/1eKTpUUeCcKre, MarHUTHbIe, CBETOBbIE, 3BYKOBbIE
1o dusnueckue BeMUUMHBL 3MepeHue ¢u3nueckux BemnuuH. Pusnueckde mpUOOpBI. [IOrperrHoCcTh
' v3MepeHu. MexyHapo/Has crucTeMa eJIHUL]
13 EcTecTBeHHOHAayUHbI MeTO/| TO3HaHUs: HaOJIIO/|eHe, MOCTaHOBKA HAyYHOTO BOIPOCA, BBIJBUKEHHE
1 ' TUIIOTe3, SKCTIePUMEHT TI0 TIPOBEpPKe TUIoTe3, 00bsicHeHHe Hab/t0jaeMoro siBJIeHUS
1.4 Onucanue pu3nuecKux siBJIEHUH C TOMOLLBIO0 MoJieieit
[TpakTHUeckue paboTHI:
V3mepeHue pacCTOSTHUM.
1.5 V3mepeHure 00bEMa XXUIKOCTH M TBEPZOTO TeJIa.
OrnpepienieHre pa3MepoB MaJibIX Tesl.
V3mepeHune TeMriepaTypbl IIPU MOMOLLM KUJKOCTHOI'O TePMOMETpA U jaTYMKa TeMIlepaTyphl
2 [TEPBOHAYAJIBHBIE CBEAEHW A O CTPOEHUUM BEIIECTBA
51 CtpoeHue Bell[eCcTBa: aTOMbl U MOJIEKY/Ibl, UX pa3Mepbl. OMbITHI, OKa3bIBAKOIIUe AUCKPETHOE CTPOeHHe
' BelecTBa
2.2 [Brkenne uyactvl BeiectBa. CBsI3b CKODOCTM [BIDKEHMSI 4acCTUL] C TeMmrieparypoi. bpoyHoBckoe




[BIOKeHue, g oysus

2.3 B3auMozeicTBre 4aCTUL] BeleCTBa: NMPUTSDKEHUE U OTTaTKUBaHUe
ArperaTHble COCTOSIHUSI BeIlleCTBa: CTPOEHME Ta30oB, JKUAKOCTeH W TBEPAbIX (KPUCTA/IIMUECKUX) TeJl.
24 B3auMocCBsA3b MeXy CBOMCTBAMM BeIleCTB B pa3HbIX arperatHbIX COCTOSIHMSIX M HUX aTOMHO-
MOJIEKY/ISIPHBIM CTPOEHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOZIBI
[TpakTHueckuie paboThI:
96 OlrleHKa iaMeTpa aToMa MeTO/IOM PsifioB (C ucro/ib3oBaHueM doTorpaduii).

OnbIThI TI0 HAOTIO/IEHUIO TETIJIOBOT'O PACIIMPEeHMUs T'a30B.
OnbIThI IO 0OHAPY)KEHUIO JIeMCTBHUSI CUJT MOJIEKY/ISIPHOTO TIPUTSDKEHUST

JBVDKEHUE Y B3AVMO/JENCTBUE TEJ

3.1 MexaHunueckoe [BWKeHre. PaBHOMEpHOe U HepaBHOMEPHOE [IBUKEeHNe

3.2 Ckopoctb. CpefiHsiss CKOPOCTb IPY HEPAaBHOMEPHOM /IBI)KEHHUH. PacuéT myTH U BpeMeHH JBY)KeHUs

33 ABneHve uHepLMK. 3aKOH WHepLWU. B3auMozencTBre Tesl Kak NMPpUYMHA U3MEHeHHsI CKOPOCTU JBHKEHUs
' Tes. Macca Kak Mepa MUHEPTHOCTH Tesa

3.4 [TnoTHOCTD BelniecTBa. CBsi3b MJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B eluHHLIe 00BEMa BelllecTBa

3.5 Cusia KaK XapakTepuCThKa B3auMO/IeCTBUS TeJl

3.6 Cuia ynpyrocty U 3akoH I'yka. Vi3mepeHue CU/bl C IIOMOLBIO JUHAMOMeTpa

3.7 SABneHue TAroteHus U cuia Tsokectu. Cra TSDKeCTU Ha [Ipyrux ruiaHerax. Bec tena. HeBecomocTs

3.8 Cuia TpeHusi. TpeHue CKOJIb)KeHUsl ¥ TpeHUe M0Kos. TpeHue B IpUpoje U TeXHUKe

3.9 CrnoykeHue CUJI, HarpaB/IeHHbIX 110 OZHOM NPsIMOI. PaBHO/ieliCcTBYOILIast CUJT

3.10 [TpakTrueckue paboThI:

OHPE,E[@JIGHI/IE CKOPOCTH PpPAdBHOMEPHOI'O [JABKI>KEHHSA (LHapI/IKa B XHWAKOCTH, MOJE/IM 3JIEKTPUUECKOIr'o




aBToMOOW/IE U Tak Janee). OripeseneHue cpeJHell CKOPOCTH CKOJIbKeHHs1 Opycka WM IIapvka TIo
HaK/JIOHHOW TIocKocTH. OrmpesiesieHde TUIOTHOCTA TBEpAOro Tena. OIBITEL, JeMOHCTPUPYOLIVe
3aBUCUMOCTb pacTs>keHUs (Jedopmaliyi) MPYKUHbBI OT TIPUIOXKEHHOUM cusibl. OTIBITHI, 1éMOHCTPUPYIOLIHe
3aBUCUMOCTb CHJIbI TPEHUsI CKOJIbXKEeHHs OT Beca TeJjla U XxapaKTepa COMPUKACAIOIIUXCsl IOBEPXHOCTel

3.11

®dusnueckue SIBIeHUS B NIPUPOZe: NPUMeph! ABIWKEHUsI C Pa3/IMUHbIMUA CKOPDOCTSMU B JKUBOW U HEXXUBOU
TIpUPOJe, IeNCTBHe CU/Ibl TPEHNS B IPUPO/ie U TEXHUKE

3.12

TexHuueckre yCTpOMCTBa: AUHAMOMETP, MOAIIUITHUKI

IABJIEHUE TBEPBIX TEJI, )KUJIKOCTEW 1 TA30B

4.1 [aBnenue TBEpAoro Tena. CriocoObl yMeHbIIIEHHUS U YBeTMUeHUs! JaBJIeHus]

4.2 [aBnieHue ra3a. 3aBUCHMOCTb JlaB/ieHHs1 Ta3a 0T 00bEMa, TeMIiepaTyphbl

43 [lepenaua fJaBjieHUst TBEDALIMU TeJlaMM, >XUAKOCTAMM UM rasamMu. 3akoH Ilackansa. I[IHeBMaTtuueckue
' Mall1HbI

44 3aBUCHMOCTh JIaB/IeHus XXKUJKOCTH OT I/yOuHbl. ['uapocratnyeckuii napasgokc. Coobijaroluecs: CoCybl.
' I'njpasivyeckue MexaHU3Mbl

45 ATmocdepa 3emnu u atMocdepHoe faBsieHre. [IpUUMHBI CyIIieCTBOBAHUS BO3ZAYIIHON 000JIOUKU 3eMITH.
' OnbiT Toppuueny. 3aBUCUMOCTb aTMOC(HEPHOT0 [JaBeHus OT BbICOThI HaZl ypPOBHEM MOPSI

4.6 V3mepenue atMocdepHOTro AaBiieHus. [IprOopkI A1 U3MepeHus: aTMOCGhEPHOTO IaB/IeHuUs

47 [JenicTBre )XUIKOCTH M ra3a Ha NOrPYy)XEHHOe B HUX TeJso. BrITankyBaromas (apxumezioBa) cua. 3aKOH
' Apxumezia

4.8 [1naBaHue Tes1. Bo3ayxomnnaBaHue

4.9 [TpakTrueckue paboThI:

VccnefoBaHre 3aBUCHMOCTH Beca Tejla B BOZe OT 00BbEMa IMOrpy)KEHHOM B JKMIKOCTb YaCTH TeJa.
OnpepeneHre BbITaJIKABAKOLe CUJIbI, [JeHCTBYIOIIel Ha Teso, MOTPY)KEHHOe B >KUAKOCThb. [IpoBepka
HEe3aBUCUMOCTU BbITA/KMBAIOILeH CU/bI, [IeMCTBYIOIIeH Ha Te/lo B >XUJKOCTH, OT Macchl Tesa. OMbITHI,




JIEMOHCTPUPYIOIIHe 3aBUCUMOCTD BbITa/IKMBAIOIIe CUJTBI, IEMCTBYIOLEH Ha TeJo B )KUJKOCTH, OT 00bEMa
MOTPYKEHHOU B KUAKOCTb YAaCTH Tejla U OT TJIOTHOCTH >XMAKOCTH. KOHCTpyHpoBaHUWe apeoMeTpa WM
KOHCTPYHPOBaHUe JIOJKHU U OTipejiesieHre eé Tpy30Io/bEMHOCTH

4.10

du3nyeckue sIBJIEHUs B TIPUPO/Ie: BIMSIHYE aTMOC(HEpPHOTO JaB/ieHNs] Ha )KWBOW OpPraHu3M, IJIaBaHue PbI0

4.11

TexHUuUecKre yCTPOMCTBA: COOOIaroIIMecs: COCy/ibl, YyCTPOMCTBO BOAOMPOBO/A, H/IPABINUYeCKUl Tpecc,
MaHOMeTp, bapomeTp, BLICOTOMED, TIOPILIHEBOW HAaCOC, apeoMeTp

PABOTA, MOIIHOCTDb, DOHEPI'MIf]

5.1 MexaHnueckasi pabora
5.2 MexaHuyeckast MOIJHOCTb
5.3 ITpocTble MexaHU3MBbI: pbluar, 06710K, HaKJIOHHAs! MJIOCKOCTb. [1paBuio paBHOBeCHs pbluara
5.4 [TpumeHeHMe MpaBU/Ia PAaBHOBECHS pbluara K 010Ky
- «3070TOE MpaBWI0» MexaHUKU. Kos(ppULIMeHT 1o1e3Horo feicTBrsl MexaHu3MoB. I1pocTbie MexaHu3Mbl B
' OBITY U TEXHHKE
5.6 [ToTeH1ManbHasi 3HEPTUU Tesa, MOAHSATOr0 HaZ, 3eMJIEn
5.7 Kunetnueckas sHeprus
5.8 [TosiHast MmexaHrYecKasi SHeprus. 3aKOH M3MeHEeHHsI Y COXPaHeHUs1 MeXaHUYeCKOW SHepruu
[TpakTrueckue paboThL:
£ g OmnpenenieHie  paboThl CUBI TPeHWsS TIPM DPABHOMEDHOM [BIDKEHMM Tela T0 TOPHU30HTAlbHON
' nosepxHocty. MccnenoBanue ycioBui paBHOBecHs pbruara. Msmepenue KII/I Hak/JOHHOM IJIOCKOCTH.
3y4eHne 3aKOHa COXpPaHEHUsI MeXaHWUYeCKOU SHepruu
5.10 dusnyeckue sBIeHYs B IPUPO/ie: Pbluary B TeJle yejioBeKa
£ 11 TexHUYeCKHe yCTPOMCTBA: pbluar, MOABKHBIM M HETIOBIKHBIN 0/I0KW, HAK/IOHHAs! TUIOCKOCTh, TIPOCThIe

MeXaHU3MbI B ObITY




8 KV/IACC

Kop Kop
IIpoBepsiemMble 3/1eMeHTHI CO/ieP)KaHUA
pa3fesna | 3jieMeHTa
6 TEITJIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIOXKEHUSI MOJIEKY/ISIPHO-KMHETUUeCKOW TeOpUM CTPOeHMs BewjecTBa. Macca U pa3mepsl
' MoseKys1. OMbIThI, TOATBEP>KJAOLLe OCHOBHBIE I0JI0’KEHUS] MOJIEKY/IIPHOKMHETUYECKON TeOpUHr

6.2 Mogenu TBEpIOTO, XKUJKOTO 1 Ta3000pa3HOro COCTOsTHUM BelrlecTBa. Kpucraminyeckre u aMmopgHbIe Tesia

6.3 OObsicHeHMe  CBOWMCTB  Ta30B, JKHUAKOCTeM U TBEPABIX TeJ HAa  OCHOBE  TIOJIOXKEHUH
' MOJIEKYIIPHOKMHETUUECKOU TeOpUH

6.4 CmauviBaHMe U KallWUISIpHbIe SIBJIeHUs

6.5 TersioBoe pacipeHue U ckarve

6.6 TemnepaTypa. CBg3b TemMriepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUXKEHUST YaCTUL]

6.7 BHyTpenHsist sHeprust. CriocoObl M3MeHeHUs] BHyTPeHHel SHePrvu: Teruionepeaya U CoBepIieHre paboThl

6.8 Bupl Teruionepesauu: TerjiIoNpoBOAHOCTb, KOHBEKLINS, U3/TyYeHHe

6.9 KonnyecTBo TerioTsl. Y ie/ibHast TeIIoéMKOCTh BellleCTBa

6.10 TeriooOMeH U TeIJIOBOe paBHOBecHe. YpaBHEHHeE TeIJIOBOro OajaHca

6.11 [11aB/ieHUe ¥ OTBep/ieBaHUe KPUCTA/VIMUECKUX BelleCTB. Y ie/lbHas TeryioTa IJlaBJieHus

612 [Tapoobpa3zoBanne u KoHfeHcanus. Vcrapenue. Kumnenue. YjenpHas TerioTa mapooOpa3oBaHUsl.
' 3aBUCHMOCTb TeMIepaTypbl KUTeHUs1 OT aTMOC(HEepHOro JaBieHus

6.13 Biia)kxHOCTh BO3/yXa

6.14 OHeprus TOIVIMBA. Y Jie/lbHas TeluioTa CropaHus




[TpuHLMITEI paboThl TeryioBbix Apuratesieid KIT/] TermoBoro auraress. TerjioBble ABUraTeId U 3alliydTa

6.15 .
OKpY>Karolllel cpefibl
6.16 3aKOH COXpaHeHUs U MpeBpallieHKs SHepruu B TeIUIOBbIX MpoLjeccax
[TpakTHUeckue paboThI:
OnbIThI 1T0 0OHAPY>KEHUIO JIeMCTBUSI CUT MOJIEKY/ISIPHOTO MPUTSDKEHMUSI.
OnbIThI M0 BIPALLMBAaHUIO KPUCTA/UIOB [IOBAPEHHOM COM WU/IX caxapa.
OmnbIThI 10 HAOJIIO/IEHUIO TETJIOBOTO PACIIMPEHUS I'a30B, KUJKOCTel U TBEP/BIX TeJl.
OrnpeienieHye /jaBieHNs Bo3/lyxa B 6asioHe IINpULia.
OmnbITh], [EMOHCTPHPYIOLME 3aBUCHMOCTb JaB/leHHUs BO3[yxa OT ero o0béMa M HarpeBaHUsl WIH
OXJIaXK/|eHUSL.
[TpoBepka rurnoTesbl JUHEHHOM 3aBUCUMOCTH JJIMHBI CTO0MKA >KUIKOCTH B TePMOMeTpUYecKol TpyOke
617 OT TeMIlepaTypsl.
HabsrozieHue u3MeHeHUsi BHYTPeHHeM SHeprud Tesa B pe3ysibTaTe Terioriepefjaud M paboThl BHEIIHUX
CUJL.
VccnenoBaHue siBieHYs TeriooOMeHa MpY CMeIIMBaHWM XOJI0HOW U ropsiueid BOJbl.
OrnpejiesieHre KOJIMUECTBA TEIJIOThI, TIOIyUeHHOTO BO/IOM IpU TeryiooOMeHe C HarpeTbiM MeTalIMyeCcKuM
LWIVH/IPOM.
OnpepienieHre yJie/IbHOW TeMJIOEMKOCTH BellleCTBa.
VccnefoBaHue nporiecca UCMapeHusl.
OnpepiesieHre OTHOCUTE/IbHOM BI&XHOCTU BO3ZyXa.
OnpepeneHye yJe/bHOW TeJIOTHI I/1aB/IeHUs JbJia.
6.18 ®dusnyeckue SBIeHHUs B NPUPOJe: NMOBEPXHOCTHOE HATsUKeHWEe W Kalu/UIspHble SIBJIEHUS B TPUPOJe,

KPUCTa/UTbI B TIpUpOzie, n3nyueHre CoHIja, 3aMep3aHre BOI0EMOB, MOPCKHe Opu3bl; 0O0pa3oBaHKe POCHI,

TyMdHd, WHES, CHET'd.




6.19

TexHUUYecKre yCTPONCTBA: KalWI/IsIpbl, IPUMePhI MCI0/Ib30BaHUsI KPUCTAJIIOB, )KUJKOCTHBIN TepMOMETP,
JATUWK TemriepaTypbl, TEPMOC, CICTeMa OTOTIEHUsI JOMOB, TUTPOMEeTPbI, TICUXPOMETp, apoBasi TypOUHa,

JIBUTaTe/lb BHyTPEHHET O CrOPaHusl.

SJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 JJekTpu3aLus Tes. JIBa pojia 3/1IeKTpUUeCKUX 3apsifioB

79 B3anmogelicTBre 3apsbkeHHBIX Tesl. 3akoH KysioHa (3aBUCHMOCTB CH/IbI B3aUMOZEHUCTBUS 3apSDKeHHBIX TeJl OT
' Be/TMYMHBI 3apsiIoB U PACCTOSTHUS MEX/Y TeJlaMU)

73 JnekTpuyeckoe rosie. HanpsskEHHOCTh 3/1eKTPUYeCcKOro nojs. [IpuHLuIT Cynepnosuuyy 3/1eKTpUYecKux
' rosieli (Ha KaueCTBEHHOM YPOBHE)

4 Hocutenn »5sneKTpuyeckux 3apsifioB. OjeMeHTapHbIA 3jeKTpuuecknd 3apsf. CTpoeHue aroma.
' ITpOBOAHUKM U JU3/I€KTPUKU

7.5 3aKOH COXpaHeHUs 3/IeKTPUUYeCKOro 3apsja

7.6 ONeKTpUYeCcKUi TOK. Y CJI0BHS CyLL[eCTBOBAHUS 3/IEKTPUUECKOr0 TOKA. VICTOUHMKY MOCTOSTHHOT'O TOKa

- [eiicTBUsS 37IeKTPUUYECKOr0 TOKa (TeryioBoe, XMMHUUECKOe, MarHUTHOeE). DIeKTPUUYECKUI TOK B >KUJJKOCTSIX
' ¥ rasax

7.8 OnekTpuyeckas Lerb. Cuia ToKa. DJIeKTpUUYeCKoe HarpsbkeHue

7.9 CornpoTtuBiieHUe POBOAHUKA. Y le/IbHOe CONPOTUB/IeHYE Bell[eCTBa

7.10 3akoH Oma Jij1s yuacTKa Lenu

7.11 [TocnegoBaresibHOE U Mapasiie/ibHOe CoejJMHeHUe NIPOBOJHUKOB

7.12 PaboTa ¥ MOIITHOCTh 3/IEKTPUUECKOT0 ToKa. 3aKoH [xoysis — JleHIia

7.13 OJieKTpuUecKue 1ieMy 1 TIOTPeOUTe N 3IeKTPUIecKoii sHepruu B ObiTy. KopoTKoe 3aMbIKaHue

7.14 [TocTosiHHBIE MarHUTBI. B3anMozielicTBHe TTIOCTOSTHHBIX MarHUTOB




7.15 MarsauTHoe nosie. MarHUTHOe 110J1e 3eM/IM 1 ero 3HaueHue [i/1s1 )KU3HU Ha 3emiie

7.16 OmnbIT OpcTesa. MarHuTHOe I1071e 3/IeKTpUUeCcKoro Toka. [IprMeHeHne 3/1eKTPOMarHiTOB B TeXHUKe

717 [JeiicTBME MarHUTHOTO TIOJIA Ha TIPOBOJHUK C TOKOM. OJIeKTPOJBUraTe/lb IOCTOSIHHOTO —TOKa.
' Vcnosib30BaHue 3/1eKTPOJBUrarTesieill B TeXHUUeCKUX YCTPOMCTBaxX U Ha TPaHCIIOpTe

7.18 OnbiTel Papages. ABneHue sy1eKTpoMarHuTHOM UHAYKLMK. [IpaBusio JleHiia

719 Onektporeneparop. CriocoObl  TO/yueHWsT — JM€KTPUUECKOW  JHEpPrud.  OJIeKTPOCTAHLMK  Ha
' B0O300HOB/ISIEMBIX UCTOYHUKAX SHEPTUU

7.20 [TpakTrueckue paboThI:

OnbIThI IO HAOTIOIEHUIO 37IEKTPU3AI[UM TeJT UHAYKI[UeH U MPU CONPUKOCHOBEHUH.

WccnenoBaHue AelCTBUs 37IeKTPUUECKOTO T10J1s1 Ha TTPOBOJHUKY U IVS/IEKTPUKHU.

Cbopka ¥ rpoBepKa paboThI 3/IeKTPUUECKOH LIeTIH TTOCTOSTHHOTO TOKa.

3MepeHue 1 peryavpoBaHue CU/IbI TOKa.

V3mepeHUe 1 pery/ivpoBaHye HamlpsyKeHUs.

WccnenoBaHre 3aBUCMMOCTH CUJIbI TOKa, WAYIIEro yepe3 pe3vCTOp, OT COIMPOTHUB/IEHUS] pe3ucTopa u
HamnpsDKeHUsl Ha pe3ucTope.

OMBIThI, 1éMOHCTPUPYIOIIHE 3aBUCUMOCTh 3/IEKTPUUECKOT0 COTIPOTUB/IEHUsI TIPOBOJHUKA OT €ro JJIMHBI,
TJIOIIA/M TIOTIEPeYHOro CeueHus U MaTepuara.

[TpoBepka mpaBu/ia CAOXKeHHWs HarpsykeHWM Tpu Toc/e/loBaTe/TlbHOM COeJUHEHWH [JBYX Pe3UCTOPOB.
[TpoBepka rpaBusa //si CUIbl TOKa MPH Tapaie/lbHOM CoeJUHeHHU pe3ucTopoB. OrpeesieHre paboThbl
3/IEKTPUYECKOTO TOKa, HAyIlero uepe3 pe3ucrop. OrpefesneHre MOIIHOCTU 3/1eKTPUUYECKOTO TOKa,
Bbl/lefisseMO Ha pesucrope. VcciefoBaHue 3aBUCUMOCTH CHUJIbI TOKa, WAYIIEro yepe3 JIaMIIOUKy, OT
HanpsbkeHusi Ha Hell. Ornpegenenue KIIJ| HarpeBaress. VccnefoBaHWe MarHUTHOTO B3aUMOZENCTBUS

ITOCTOAHHBIX MAI'HUTOB. I/I3yqu1/1e MdrHMTHOT'O I10Jid ITOCTOAHHBIX MAI'HHUTOB IIpU HX OG’bE,E[I/IHEHI/II/I u




pasgenenun. VccnenoBaHue [JeMCTBUSI 3/€KTPUUECKOTO TOKA HA MAarHUTHYH CTpenky. OmbIThI,
JIEMOHCTPUPYIOLIUE 3aBUCMMOCTb CUJIbI B3aMMO/IEMCTBHUSI KaTYIIKKM C TOKOM M MarHurta OT CHUJIbl TOKa U
HarpaB/IeHUs TOKa B KaTyllke. VI3yueHue [elCTBUSI MarHATHOTO II0/SI Ha TIPOBOJHUK C TOKOM.
KoHcTpyupoBaHue W u3yueHWe pabOThl 3mekTpozapurartens. V3mepenue KII/I 31eKTpoABUraTenbHOM
yCTaHOBKU. OTBITHI M0 UCC/I€[J0BAHUIO SIBJIEHHS 37IeKTPOMAarHUTHOW MHAYKLMU: UCCeloBaHUe U3MEeHeHUU

3Ha4eHUA 1 HallpaB/1€HUA MHAYKLIMOHHOI'O TOKa

®dusnueckue SBIeHUSA B npupoje: 3J/IEKTpUUeCKue sBJ/IEHHUA B aTMoccl)epe, 3J/IEKTPUUYECTBO JKUBBIX

7.21 OpraHu3MOB, MarHUTHOe ToJie 3eM/id, Apeid MO0J0COB, POb MarHUTHOTO TOJIsl Ji/Is1 JKU3HU Ha 3emiie,
TIOJIIPHOE CUsIHUE
TexHuueckre YCTPOMCTBA: 3/IEKTPOCKOI, amrepMeTp, BOJIbTMETP, PeocTaT, CUETUMK 3J/IeKTPUYeCKOMH
790 SHEPrMH,  3JIeKTPOOCBeTUTebHble  TPUOOpbI,  HarpeBaTe/ibHble  3JIEKTPONPUOOPHEI  (TIpHUMeEpHI),

3JIEKTpUYECKHE TIIpeAOXPaHUTE/IM, 3J/IEKTPOMAIrHUT, 3J/IEKTPOABHUIATE/Ib IIOCTOAHHOI'O TOKd, reéHepdTop

ITOCTOAHHOI'O TOKa




9 KVIACC

Kopg Kopg
[IpoBepsiemble 3/1eMEeHTBI COZlepyKaHUs
paszesna 3/71eMeHTa
8 MEXAHUWYECKUE ABJIEHUA

8.1 MexaHunueckoe ABvKeHue. MaTtepurasibHasi Touka. CucrteMa OTCuéTta

8.2 OTHOCUTEIBHOCTh MeXaHUUeCKOI'0 IBUKeHHUS

8.3 PaBHOMepHOe NpsIMOJIMHEeHOe ABWXeHHe

8.4 HepaBHOMepHOe npsiMonMHeiHOe BKeHue. Cpe/iHsis U MTHOBEHHAasi CKOPOCTh TeJia IPYU HePaBHOMEPHOM
' JBKEHUN

8.5 YckopeHue. PaBHOyCKOpeHHOe TIpSIMOJTMHEeMHOe JBIKeHHe

8.6 CobopHoe masienre. OnbITel ["anmues

8.7 PaBHOMepHOe JBM>KeHUe 110 OKPY)KHOCTU. [leproy v yactota obpaitieHust. JIuHelHasi ¥ yriioBasi CKOPOCTH.
' LleHTpOCTpeMHUTE/ILHOE YCKOpeHHe

8.8 [TepBnIit 3akoH HbtoTOHA

8.9 Bropoii 3akoH HetoTOHA

8.10 TpeTuii 3akoH HbroTOHa

8.11 [IpyHLUI CynIepro3ULIUU CU

8.12 Cwuna ynipyroctu. 3akoH ['yka

8.13 Cuia TpeHUS: CUJIa TPEHUS CKOJIb)KEeHUs], CKjla TPeHUS TI0KOs, Apyrue BU/bl TPeHUs

8.14 Cuia TsDKeCTH U 3aKOH BCEMUPHOT0 TATOTeHHs. Y CKOpeHHe CBOOO/[HOTO TMaieHust

8.15 [Bwxenue ruiaHet BOKpyr ConHija. [IepBas KocMuyeckass CKOpocTb. HeBecOMOCTSb U rieperpysku

8.16 PaBHOBecHe MaTepra/ibHOM TOUKH. AOCOJIIOTHO TBEP/O€E TEJI0




8.17

PaBHOBecue TBEpPZOTO Tena C 3aKpeIIeHHOM 0Chblo BpallleHus. MoMeHT cuibl. LleHTp TskecTn

8.18 Vmnynbce Tesa. Vi3smeHeHue umiysibca. VIMITy/ibC CUJIbI

8.19 3aKOH COXpaHeHHs UMITyJIbCa

8.20 PeakTrBHOe BVKeHUe

8.21 MexaHnueckasi paboTa ¥ MOII[HOCTb

8.22 PaboTa cus TsKeCTH, ypyrocty, TpeHust. CBsi3b SHeprur v paboThl

8.23 [ToTeHLManbHasA SHEPrus TeJia, MOJHATOr0 HaJl MOBEPXHOCThIO 3eM/IU

8.24 [ToTreHLanbHas 3Hepryst CKaTou NPY>KUHbI

8.25 Kunetnueckasi s3Heprusi. TeopeMa 0 KUHeTUUeCKOW SHEPTrUu

8.26 3aKOH COXpaHeHHs MeXaHUUeCKON SHepruu
[TpakTrueckue paboThL:
OrnpeiesieHre cpefiHei CKOPOCTH CKOJIbKeHHs1 OpycKa Wiy ABWKeHHs IapyKa 10 HaKJIOHHOW TIOCKOCTH.
OmnpeieneHre yCKOpeHUs TeJla IPY PABHOYCKOPEHHOM [JBDKEHUU 10 HAKJIOHHOU IJIOCKOCTH.
WccnenoBaHve 3aBUCMMOCTH IMyTH OT BpPeMeHM MNP DPaBHOYCKODEHHOM [BIDKeHMM 0e3 HadaabHOU
CKOPOCTH.

8.27 [TpoBepka rUroTesbl: €M MpYU PaBHOYCKOPEHHOM [IBIKEHHUHU 0e3 HayaJbHOM CKOPOCTU IYTH OTHOCSITCS
KAaK psiJ, HeUETHBIX YrCesl, TO COOTBeTCTBYIOLMe IPOMEeKYTKH BPEMEHHU O/JMHAKOBBI.
VccnenoBanye 3aBUCMMOCTH CUJIBI TPEHUS CKOJIBXKEHUs OT CHJIbl HOpMasbHOrO AasieHus. Onpefenenye
K03 dureHTa TpeHusi cKonbxeHus. Omnpe/iesieHe >KECTKOCTH TIPY>KWHBI. OmipesienieHre pabOTbI CHIIBI
TPeHUsI TPU PaBHOMEDPHOM [IBIDKEHHWHM Tejla TI0 TOPU30HTalbHOW IMOBepXHOCTU. OmpesienieHHe paboThI
CWUJIbl YIIPYTOCTH TIPU TTO/{bEME I'Py3a C UCI0Ib30BaHUEM HEeTIOZBIKHOTO U TO/IBM)KHOTO OJIOKOB

8.28 dusnyeckue sB/leHUS B TPUPOJe: TPWIMBBI U OT/UBBI, [ABWKeHHWe TulaHeT COJIHEYHOM CHUCTeMBI,

' peakTUBHOE JBI)KEHUEe KUBBIX OPraHU3MOB
8.29 TexHUUYeCKye yCTPOMCTBA: CIIUOMETD, AaTUYMKU T10JI0JKeHUs], PACCTOSIHUS U YCKOPEHUs], PaKeThl




MEXAHMYECKUWE KOJIEBAHVA 11 BOJIHBI

9.1 KonebartenbHoe iBrkeHre. OCHOBHBIE XapaKTEePUCTUKHU KOeOaHuii: TIeproJ, 4aCcToTa, aMIUTUTYa
9.2 MaremaTrueckuii ¥ py>KUHHbIN MassTHUKK. [IpeBpailieHre SHeprur Npy KoJiebaTelbHOM JBUYKeHUU
9.3 3aTyxaroiue kKonebanvst. BeIHYKjeHHbIe KoeOaHus1. Pe3oHaHC
9.4 MexaHnnueckue BosiHbl. CBOMCTBa MeXaHWYeCKMX BOJH. [IpoonbHble M TonepeyHble BOJHBL. [lnvHa
' BOJTHBI U CKOPOCTh €€ pacrpocTpaHeHusl. MexaHndeckue BOIHbI B TBEPOM Tejie, CeiCMUYeCKUe BOJTHbI
9.5 3ByK. ['pOMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa
9.6 WHbpas3ByK U yabTpa3ByK
9 [TpakTryeckue pabOThI:
OnpeziesieHye YaCTOThI U MEPHOZIa KoleDaHW MaTeMaTUUeCKOro MasiTHHKA.
OnpeziesieHye YaCTOThI U ITEPUO/ia KOJleOaHUH MPY>KUHHOTO MasiTHUKA
9.7 WccnenoBaHre 3aBUCUMOCTH Te€puojia KojieOaHWI TO/BEIIEHHOTO K HUTH Tpy3a OT [JIMHbI HUTH.
WccnenoBaHre 3aBUCUMOCTH Tiepyo/ia KoyiebaHWH TIPY>KUHHOTO MasiTHMKa OT Macchl Tpy3a. IIpoBepka
HEe3aBUCUMOCTH TIepuoZia KoJiebaHWi Tpy3a, MOJBEIIEHHOTO K HUTH, OT MacCChl I'py3a U >KECTKOCTH
NIPY>KUHBI. MI3MepeHune ycKopeHUst CBOOOIHOTO T1a/IeHUsST
9.8 dusnyeckue sIB/eHUSI B TPUPOJE: BOCIPUSTUE 3BYKOB >XMBOTHBIMM, 3eMJIeTPsSCEHHe, CeliCMHUYecKue
' BOJIHBI, LIyHaMH, 3X0
9.9 TexHUUECKHe YCTPOMCTBA: 3X0JI0T, UCI0/Ib30BaHKE Y/IbTPa3ByKa B ObITY U TEXHHUKE
10 SJIEKTPOMATHUTHOE TIOJIE 1 JIEKTPOMAT'HUTHBIE BOJIHBI

10.1 OneKTpOMarHUTHOe MoJie. J/1eKTPOMarHuTHble BOHbL. CBOMCTBA 3/1EKTPOMarHUTHBIX BOJTH
10.2 ITTkasia 3/1eKTPOMArHUTHbBIX BOJIH

10.3 OneKTpoMarHuTHasi mpyupoa ceeta. CKOpoCTh cBeTa. Bo/iHOBbIe CBOMCTBa CBeTa

10.4 [TpakTrueckue paboThI:




I/I3yquI/1e CBOMCTB 3JIEKTPOMAlrHUTHLIX BOJIH C TTIOMOILBIO MOOH/ILHOT'O TEJ'IE(I)OHB

dusnyeckue siBleHWs B TpUpOZe: OHOMOTMUecKoe [eWCTBUe BHAWMOTO, Y/IbTPadHOIeTOBOTO W

10-5 PEHTTeHOBCKOI'0 U3/TyUeHHI
10.6 TexHUuecKre yCTPOWCTBA: UCI0/Ib30BaHKe 3/IeKTPOMarHUTHBIX BOJTH [ijIsl COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA
11.1 JlyueBas mozenb cBeTa. ICTOUHMKY CBeTa
11.2 [IpsiMoHeHOe pacripoCTpaHeHre CBeTa
11.3 Otpaxkenue cBeta. [110CcKoe 3epKasio. 3aKOH OTpakeHHs CBeTa
11.4 [Ipenomnenuvie cBeTa. 3aKOH TpesiomsieHust cBeTa. [Io/THOe BHyTpeHHee OTpa)keHHWe CBeTa
11.5 JIunza. Xog syueli B IMH3e
11.6 OnTuueckas cuctema ¢oToarrapaTa, MUKPOCKOTIA U TejiecKora
11.7 I'1a3 Kak ontuyeckas cucreMma. biiM30pyKoCTs U AalbHO30PKOCTh
11.8 Pasnoxxenue Gesoro ceeta B crieKTp. OmnbIThl HbtoToHa. Crio)keHHe CIIeKTPabHBIX IBETOB. [Iucriepcus
’ cBeTa
[TpakTrueckue paboThL:
VccnepnoBaHue 3aBUCUMOCTH yTJla OTPa)KeHHUsI CBETOBOI'O Jiyda OT yIJia MaJleHus.
M3yueHre XapaKTepUCTUK W300pa’keHus MpeiMeTa B TUIOCKOM 3epKarie.
VccnemoBaHue 3aBUCMMOCTH yTJia MPeiOMJIeHHsI CBETOBOTO Jiyua OT yIJia MaJleHHs Ha FPaHULie «BO3JYyX —
11.9 CTEKJIO».
[MTonyueHre n3006paXkeHNH C TIOMOIIIBIO COOMPAFOITIel JTMH3HI.
Onpepenenrie GOKYCHOTO PaCCTOSTHUS U OTITUYECKOM CHJTbI COOMPAIOILeH JTUH3BL.
OmnBITHI TIO Pa3/ioyKeHUt0 6es1oro CBeTa B CIEKTP.
OmnBITHI TIO BOCIIPUSATHIO IBETA TIPEZMETOB P UX HAOJTIOZIeHNH Yepe3 1BeTOBbIe (PUIBTPBI
11.10 ®dusnueckue siBeHUs1 B mipupoge: 3aTMeHuss CosiHua W JIyHbI, LiBeTa TeJl, OINTHYECKUe SIBJeHUs B




atMocdepe (LBeT Heba, pedpakijusi, pajyra, MUPax)

11.11 TexHUUecKre yCTpOWCTBa: OUYKH, NepUcKor, (hoToanmapar, ONTUUecKrue CBeTOBO/IbI

KBAHTOBBGIE ABJIEHA

12.1 OnbiThl Pe3epdop/a v nyiaHeTapHast Mogiesib atoMa. Mogiesis atoma bopa

12.2 VcriyckaHue 1 TiorJiomieHre cBeta aToMoM. KBaHThbI. JIuHeluaThie CrieKTpbI

12.3 PasmmoakTiBHOCTE. Anb(a, 6eTa- ¥ raMMa-u3/IydeHust

12.4 CTtpoeHue aTOMHOTO siipa. Hyk/ioHHast MoZie/lb aTOMHOTO sizipa. M30Tomnbl

12.5 PagyoakTrBHbIe nipeBpaitieHus. [leprog nosypacriazia aTOMHBIX si7jep

12.6 fAnmepHble peakiuu. 3aKOHbI COXPAHEHWS 3aPSiJOBOT0 U MaCCOBOTO UKCE

12.7 OHeprus CBsI3U aTOMHBIX sziep. CBs3b MacChl U S3Hepruu

12 12.8 Peakuu cunTe3sa u penenus sgep. Victounvku sHepruu CoJsiHLa U 3BE3,

12.9 AnepHas sHepreTvka. [leliCTBHe paliOAaKTUBHBIX U3/TyUYEeHUHN Ha XKUBble OpPraHU3MbI
[TpakTrueckue paboTh:

1,10 HabsrofieHue CIUIOIHBIX U TMHEMYaThIX CIIEKTPOB U3/TyUeHusl.

' VccnefoBaHye TPeKOB: U3MepeHHe SHepryuy YacTULIbI [0 TOPMO3HOMY TyTH (110 (hoTorpadusm).

V3mepeHue pain0aKTUBHOTO (hoHa
®dusnyeckue sBAEHUS B TIPUPOJie: eCTeCTBEHHbIM paJIMOaKTUMBHBIM (OH, KOCMHYECKHe JIyuH,

12.11 Pa/IM0aKTUBHOE M3/lyuyeHre TIPUPOJHBIX MUHEPAJIOB, JeMCTBUE PaZJMOaKTUBHBIX WM3/yUeHHH Ha OpraHv3M
yesioBeKa

12.12 TexHUUYecKye yCTPOMCTBA: CIIEKTPOCKOI, UHAVUBHYaIbHBIN [J03UMeTp, Kamepa BruibcoHa




ITPOBEPSIEMBIE HA OI'3 I10 ®M3NKE TPEEOBAHUSA K PE3Y/IbTATAM OCBOEHUA OCHOBHOU
OBPA30OBATEJ/ILHOM ITPOI'PAMMBI OCHOBHOTI'O OFIIIEI'O OFPA30BAHUA

Kop
MpPOBEPsIeMoro
TpeOoOBaHUA

IIpoBepsiembie TPeOOBaHUs K NPeMETHHIM pe3y/IbTaTaM 06a30B0ro ypoBHsA 0CBOEHHsI 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOTO 0011iero oopa3oBanus Ha ocHoBe PT'OC

[ToHumaHue poau GU3MKA B HAyYHOM KapThHe MHUpa; CHOPMUPOBAHHOCTh 0a30BBIX TMPeJCTaBIEHUNA O
3aKOHOMEpDHOM CBSI3M U TI03HABAaeMOCTH SIBJIeHWM TIPUPOJIbI, O POJM JKCIiepUMeHTa B (U3MKe, O
cucTeMoobOpa3yoiell posi GU3UKKA B Pa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKU W TEXHOJIOTHM, 00 3BOJIFOI[UM
(bu3MuecKUx 3HAHWUM U UX POJU B 1[eJIOCTHOM eCTeCTBeHHOHAayUHOM KapTWHe MHpa, O BK/aJZile POCCUMCKUX U
3apy0e)KHBIX YUEHBIX-(PU3MKOB B Pa3BUTHE HayKH, 00BbSICHEHHE MPOLIeCCOB OKPY>KaIOIero MHUpa, Pa3BUTHE TEXHUKH
Y TeXHOJIOTHI

3HaHUS O BU/IaX MaTepuH (BEILECTBO U TI0/e), O ABW)KEHWU KakK Criocobe CyIleCTBOBaHUsI mMarepud, 06 aTOMHO-
MOJIEKY/ISIDHOM TeOopud CTPOEHUs] BellecTBa, O (U3WYECKOW CYL[HOCTHA SIBJIEHWM TMPUPOAbl (MeXxaHUUeCKHX,
TETVIOBBIX, 3/IEKTPOMAarHUTHBIX ¥ KBAHTOBBIX); YMEHHe pa3/inuaTh sIBJIEHUS 110 OMUCAHMIO WX XapaKTePHBIX CBOWCTB
M Ha OCHOBE OIbITOB, AEeMOHCTPUPYIOLIUX [aHHOe (U3WUecKoe siBJIeHHWe, yMeHHe pAaclio3HaBaTh IPOsiB/ieHNe
M3y4YeHHbIX (PU3MUeCcKUX sIBJIEHUM B OKPY)KarollleM MUpe, BblJeJisisl UX CyLlleCTBeHHbIe CBOMCTBA (MPU3HAKU)

BHaAEHI/Ie OCHOBaMM ITOHSITUMHOTO dlllidpaTda U CUMBOJIMUECKOI'O A3bIKd (1)I/IBI/IKI/I " UCII0J/Ib30BdHUE UX [JId pelieHud
y‘—IE6HLIX 3aJd4; YMEHUE XdPaKTe€PHU30BATb CBOMCTBA TeJI, (1)I/IBI/IquKI/Ie SABJIEHUS W TIPpOLEeCChl, HCIIOJ/Ib3ys
QJYHAHMEHTaHLHLIe N SMITMPHUYECKHE 3dKOHBI

YMeHMe ONMUChIBATh H3y4YeHHbIe CBOMCTBaA Te/l U (bI/I3I/II—IECKI/Ie ABJIEHUA, UCII0JIb3YS (I)I/BI/I'-IECKI/IE Be/IMUYHHBI

BrageHve OCHOBaMM MeTOJIOB HAy4YHOTO TIO3HaHUSI C Y4YETOM COOJIIOAIeHUs] TIpaBW/ 0e30macHOro Tpyja:
HabmoeHre GpU3NYeCcKuX sIBIeHUMN:
yMeHHe CaMOCTOSITe/IbHO COOMpaTh SKCIepUMEHTAbHYH0 YCTaHOBKY W3 JIaHHOTO Habopa 000pyZoBaHUsSI TIO




HWHCTPYKLHWH, OITMCBIBATL X0/ OIIbITA W 3dlMMCBIBATE €0 pe3yJ/ibTaThl, (I)OPMYJ'II/IPOBEITB BBIBO/JEbI;

rnposeJeHre TIIpAMBIX W KOCBEHHBIX H3MEPEHHﬁ (1)I/I3I/IT-IECKI/IX BE€/IMUMH: yME€HHE IIJIaHWPOBATb HW3MEDEHUH,
CAMOCTOATE/IbHO C06I/IpaTB SKCIIepUMEHTA/ILHYI0 YCTAHOBKY I10 MHCTPYKLIMH, BBIYHUC/IATL 3HaU€HHUE Be/JIMYWMHBI U
dHa/IM3WUPOBATH MOJ/IyU€HHBIE De3YJ/IbTAThI C y‘—IéTOM BBAHHHOI‘/JI MOrperHOCTH pe3yJjibTaTOB HBMEPGHHﬁ;

MpoBeJeHre HEeC/IOXKHBIX SKCIIEPHUMEHTA/IBHBIX I/ICCﬂeAOBaHHﬁ; CAMOCTOATE/IbHO CO6I/IpaTB SKCIIepUMEHTA/ILHYIO
YCTaHOBKY W TIpDOBOJUWTHL UCC/I€OBAHKWE 110 MHCTPYKLUHWH, IIPpeACTABJ/IATH ITOJTy4Y€HHbIE€ 3dBUCHUMOCTH (1)I/I3I/IT-IECKI/IX
Be/IMYKH B BHU/E T(:16J'II/IL[ u FpaCbI/IKOB, YUUTBIBATH IIOTPEIHOCTH, Ae/1dTh BEIBOAbLI ITO pe3y/ibTaTaM UCC/Ie0BaHUA

[ToHrMaHMe XapaKTepHBIX CBOWCTB (hr3MUeCKUX Mozernel (MaTepraabHas TOUKa, abCOTFOTHO TBEP/Oe Teso, MOJesH
CTPOEHUsI Ta30B, XXUJKOCTel U TBEPJBIX TeJ, MjlaHeTapHasi MOJie/lb aTOMa, HYK/IOHHasi MOJie/ib aTOMHOIO s1/jpa) U
yMeHVe TIPUMEeHSITh UX /iJis1 00bsicHeHNsT PH3MUeCKHX MPOIjeCcCoB

YMeHue 0OBSICHATH (I)I/IBI/I‘-IECKI/IG rnponeccel 1 CBOMCTBa Te/Jl, B TOM UHC/Ie U B KOHTEKCTe CI/ITyaL[I/Iﬁ MPaKTHUKO-
OPHEHTHPOBAHHOI'O XapdKTepd, B UdCTHOCTH, BBIABJIATE MMPUYMHHO-C/I€ACTBEHHBIE CBA3HU U CTPOUTH 00BsICHeHHE C
OHOpOﬁ Ha M3y4Y€eHHbIE CBOMCTBA (I)I/I3I/I‘JECKI/IX HBHEHHﬁ, (1)I/I3I/I‘-IECKI/IE 3dKOHBbI, 3dKOHOMEPHOCTH 1 MO e/I1

YMeHHe pelaTb pacuyéTHble 3a7aud (Ha Oase 2 — 3 ypaBHEHMI), UCTIOMb3YsT 3aKOHBI ¥ (JOPMYJIbI, CBSI3BIBAIOII[HIE
¢usnyeckre BeMMUMHBI, B YaCTHOCTH, 3alMChbIBaTh KPAaTKOe YCOBHE 33/lauM, BBISIBIATH HEJOCTAIOLUe [laHHbIe,
BbIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBbIe /sl eé pellleHus], UCIOIb30BaTh CIIPaBOUHbIE /IaHHbIE, TTPOBOJUTH
pacuéTbl M OLeHUBAaThb PEeaJMCTUYHOCTh TMOTYYeHHOrO 3HaueHWs (PU3MUecKoW BeSMUMHbBI; yMeHHe OIpejensTh
pa3sMepHOCTh (PU3NUeCKOW BeJTMUMHBI, TTOJyUeHHOM NPU pellieHnH 3alaui

YMeHre xapaKTepu30BaTb MPUHLIUIILI eHCTBUS TeXHUUECKUX YCTPOWMCTB, B TOM uHMcie OBITOBBIX MPUOOPOB, U
TIPOMBIII/IEHHBIX TEeXHOJIOTUYEeCKUX TIPOLIeCCOB TI0 WX OIMCAHHIO, WCTIONb3ysl 3HaHHS O CBOMCTBaX (puU3MuecKux
SIBJIEHUH ¥ HeoOXoAuMble (pr3ruUecKre 3aKOHOMEPHOCTH

10

YMeHHe UCII0/Tb30BaTh 3HaHUS O (PU3NUYECKUX SIBIEHUSX B MMOBCEAHEBHOM KU3HU AJis1 obecrieueHus: 6€30MacHOCTH
npy obOpailieHrnu ¢ ObITOBBIMU TIPUOOpPaMU ¥ TEXHUYECKWMH yCTPOMCTBaMU, COXPaHEeHHs 3710pPOBbsI I COOJTIOeHUsT
HOPM 3KOJIOTUYEeCKOTO TIOBeZIeHUs] B OKPY’Karollel cpeZie; TIOHUMaHHe HeoOXOAMMOCTH TPUMEeHeHUs! JOCTYKeHUH
(bU3MKY M TeXHOJIOTUH [71s1 palidOHaIbHOTO MPUPO/I0TI0Ib30BaHUs
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OrngIT ITOMCKa, npeo6pa30}3aHHsl " TIpeAcCTaBJ/IeHUA I/IH(i)OpMaL[I/II/I Q)HBH‘JGCKOFO coZep>XaHHusd C HCII0/Ib30BAHHUEM
I/IH(i)OpMaLII/IOHHO-KOMMyHI/IKaTI/IBHBIX TeXHOﬂOFHﬁ; yYMeHHEe OLIeHMBaTb AOCTOBEPHOCTH HOJ'Iy‘-IEHHOﬁ I/IH(I)OpMaL[I/II/I
Ha OCHOBE€ HMEIOLHUXCH 3HaHUII u AOIIO/THUTE/IbHBIX HMCTOYHUKOB; YM€HHE HCIIO0/Ib30BdTh IIPHU BBINIOJIHEHUHN
y‘—IE6HBIX 3a/:;aH1/11‘71 HAyUHO-TIOITY/IAPHYIO JIUTEPATYPYy (1)H3I/I‘-IECK01"O CoaepKaHus, CIIpaBOYHbIE MdTepHaJibl, PeCyDPChI
ceTH I/IHTepHeT; B/lageHHe 0a30BBIMM HaBbIKAMU npeo6pa30BaH1/151 I/IHCI)OpMaL[I/II/I nus3 O,ELHOﬁ 3HAKOBOM CHCTEMEI B
APYr'yro; yMeHHe CO30dBdThb COOCTBEeHHBIE TTHCbMEHHbIE U YCTHBIE COO6LL[€HI/IH Ha OCHOBe I/IH(I)OpMaL[I/II/I ns3

HeCKOJIbBKHX UCTOYHHMKOB




INEPEYEHD 3/IEMEHTOB COJAEPXXAHUSA, IIPOBEPSAEMbBIX HA OI'D I1O ®U3UKE

Kop IIpoBepsieMbIii 3/IeMeHT COiepPXXaHUA
1 MEXAHWYECKUE ABJIEHNA

1.1 MexaHnnueckoe aBvxeHue. MarepuasbHas Touka. CucreMa orcuéra. OTHOCUTEIBHOCTD JBUKEHUS

1 PaBHOMepHOe 1 HepaBHOMepHOe /iBrkeHue. CpesiHsis CKopocTb. @opMyrna J/1s BBIYUC/IeHUS] CpeJiHel CKOPOCTH: V = S/t
PaBHOMepHOe MpsSIMOMHENHOe [BWKeHHWe. 3aBUCMMOCTb KOOpPAMHAaThl Tefa OT BpeMeHU B C/iyuae pPaBHOMEPHOIO
MPSIMOJTMHEMHOTO IBV)KEHUS:

1.3 X(7)=x, +ut
I'padyiki 3aBUCMMOCTA OT BpeMEeHM /Jisi TPOeKLUM CKOPOCTH, TPOEKIUU TepeMelleHus], MyTH, KOOpPAUHAThI TIpU
PaBHOMEPHOM TPSIMOJIMHENHOM JIBM>KEHUH

1.4 3aBUCUMMOCTb KOOPAMHATHI Tejla OT BpeMEHU B C/lydae paBHOYCKOPEHHOT'O MPSIMOJIMHENHOTO JABKEHUS:

Sx(f} =1|-'.|;|__ * f_l':trx *

(] iy

@®opmysibl A/ TIPOEKLMU TlepeMelljeHUs, TPOeKLMM CKOPOCTM U TPOeKLUU YCKOPeHUsi TpPU PaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBVDKEHHU:

?‘2
Iy l:f) =Up,f+a, - ? »

U.\'('f) =Upy T, I,

a (f) =canst,

a3 o]

vy, — Uy, =2a,5,




Fpa(bI/IKI/I 3dBUCHMMOCTH OT BpeMEeHHU AJid ITPOEKLUKN YCKOPEeHUS, IIPOEKLIMN CKODOCTH, TIPOEKLIMH IMepeMellieHrs, KOOPpAWHATBI

IMPpHU pdBHOYCKOPEHHOM HpHMOJ’IHHEﬁHOM ABH>XKeHHUH

1.5

CBobopHOoe TasieHre. ©OpMyJIbI, ONMCHIBAIOIIME CBOOOHOE TIa/ileHHe Tesla 10 BePTUKAIHU (ABYDKEHHe Tejla BHU3 WA BBEPX

OTHOCHTE/IbHO TOBePXHOCTH 3eM/H). ['padmKu 3aBUCMMOCTH OT BpeMeHHU Ji/1s1 TPOEeKL{MM YCKOPeHUsl, POeKLIMA CKOPOCTH U

KOOpAHWHATHI MPpU CBO60,Z[HOM MaZieHrWH TeJia 10 BEPTUKAIN

1.6

CKOpOCTb PAaBHOMEDHOT'O JIBM)KEHHSI TeJla 110 OKPY>KHOCTH. HampaBjieHre CKOPOCTH.
dopmyiia /7151 BEIYUC/IEHHsI CKOPOCTH Uepe3 PaJiuyC OKPY>KHOCTH U TIepHO/] 0OpallieHus:
2T
T

LleHnTpocTpemMuTeNnbHOE yCKOpeHWe. HarpaBieHHe 1LIeHTPOCTPEMHUTETBHOTO YCKOPEHHUs.

YCKODEeHHSI:

dopmyra, CBA3bIBaOLIast TIEPUOJ, U UaCTOTy 00OpaliieHust:

Vo= F

dopMyna /s BbIUMCIEHUS

1.7

Macca. [InotHOCTSE BelljecTBa. @opmysia A5l BBIUUCIEHUS TJIOTHOCTHU:

1.8

Cwia — BeKTOpHast (u3nueckast BenuurHa. Clio)KeHre CUT




1.9

fABnenvie nnepuuu. IlepBbiii 3akoH HeroTOHA

Bropou 3akoH HeroToHa:

1.10 F=m-d
CoHamnpaB/ieHHOCTb BeKTOPa yCKOPEHUs1 Tejla U BeKTOopa CUJIbl, eMCTBYIOLLel Ha Tejo
BsaumopeiictBue Ten. TpeTtuit 3akoH HbtoTOHa:
F, ,=-F,
21 1—=2
1.11
TpeHue NOKOS U TpeHHe CKOJIbXKeHus1. PopMysia /151 BBIYUC/IEHUS MOAYJISI CUJTbl TPEHHUSI CKOJIb)KEHUS:
F_=n-N
=t
1.12
Hedopmaiiusi Tena. Yrpyrve v Heynpyrue geopManyy. 3aKOH yripyrou gedopmariyu (3akoH ['yka):
F=k-Al
1.13
BcemupHoe TsroTeHne. 3aKOH BCEMUPHOT'O TATOTEHUS:
My -MMA
'L
1.14

Cuna TspKeCTH. Y CKopeHre CBOOOJHOTO TIa/IeHHS.
dopmyra As1st BLIUMC/IEHUS] CUTBI TSDKeCTH BO/M3H roBepxHOCTH 3emiu: F = mg.
[Bsrxenue riaHet BOKpYr CosHua. Ilepsasg kocMuueckass CKOpocTs. HeBeCOMOCTb U IeperpysKu




MMHYJ'IBC Tes/la — BeKTOpHaH (l)I/I3I/II—IECKaH Be/IMUKMHA.
1.15 p=mo

MmMnysbe cucteMsl Tesl. Mi3meHeHre umiynbca. VIMIy/ibC CUiibl

3aKoH COXpdHEHUA UMITYJ/IbCA AJIA 3aMKHYTOﬁ CHUCTeMBI TeJl.

1.16 D=0, +im, U, =const

PeakTuBHOE ABH)KeHHe

Mexanuueckast pabota. @opmyia /s BLIUKMC/IeHUsT pab0ThbI CUTBI:
A=Fscosct

MexaHnueckast MOLLIHOCTb:

1.17
A

I

N=

Kunetnueckasi u MOTeHLHA/IbHAasA SHEPIr'Us. CDOpMy'J'Ia AJI BBIYMCJIEHUSA KHMHETHUYeCKOM SHEpruu:

H!Ug
Ep=—"r

118 Teopema 0 KUHeTUUECKOM 3Heprun. ®opMy/ia [yisl BEIYMC/IeHNs TIOTeHIMaIbHON SHePIUU TeJla, TIOJHATOrO
' Ha/ 3eM/IEi:

E,= mgh

1.19 MexaHnuecKast SHeprusi:




E=E;+E,

3aKoH COXpaHeHHsl MeXxaHUuecKoi sHeprur. @opmyra /sl 3aKoHa COXpaHeHUs] MeXaHM4eCKOM SHepruu B OTCYTCTBHE CUJT
Tpenusi: E = const.
[TpeBpaiijeHrie MexaHUUECKOM SHePTUy NPU HaJTMUWKW CUJIbI TPEHUSI.

1.20

[IpocThie MexaHU3MBI. «30/10TO€ MPaBUI0» MeXaHUKH.
Prruar. Momenrt cunel; M - Fl.
YcnoBue paBHOBeCHs pblyara:

M{ —Mrz +...=0

[MoaBWKHBIN 1 HeroABYXHbIN 6/10Ku. KI1/] MpoCThIX MexaHU3MOB,
n= "11:[311331113

‘iaarpaqmaﬂ

1.21

JasyieHue TBEpOro Tesa.

dopmyJia 4Jid BEIYMC/IeHUs JaBjieHusl TBEPAO0ro Tesa:

_F
p__Sf'

MaBnenue ra3a. ATMocepHoe /1aBleHHe.
'uapocTaTHUeCKOe aB/ieHre BHYTPH JKUKOCTH.
dopmyiia /151 BBIYUC/IEHHS IaB/IeHUsT BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. I'napaBarueckuii rpecc




3akoH Apxumega. @opMyna [/si onpe/ie/ieHUs] BbITaTKMBAOIe CUJbl, JEMCTBYIOIeN Ha Teso, TIOTPY’KEHHOe B »KUJKOCTb

WJIU ra3s:
1.23 —
F_—"-_I:m. - ng
YcnoBue nyiaBanus Tena. IlnaBanne cyz10B 1 BO3AyXOIlaBaHUe
Mexanuueckne KosnebaHusi. AMIUIMTYZa, MepuUoj, M yvactoTa Kosiebanuil. dopmyna, CBsisplBarolllasi 4acTOTy U TIepUO[
KoJiebaHMi:
1.24
v = 1
T
1.25 MaremaTtrueckuii ¥ IPY>KUHHBIA MassTHUKU. [IpeBpalijeHre SHepryu 1pu KosiebaTesTlbHOM JIBKeHUH
1.26 3aryxartolfie KoyiebaHusl. BeIHy>KjeHHbIe KosiebaHust. Pe3oHaHc
MexaHuyeckue Bo/HbIL. IIpo/jo/ibHbIe U TTONIepeyHble BOJHBL. [I/IMHa BOIHBI ¥ CKOPOCTh PacClipOCTpaHeHusl BOJIHBI:
1.27 h=v-T
1.28 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHe 3BYKOBOM BOJIHbI Ha IpaHulie AByx cpefl. VIH(pa3ByK U yabTpa3ByK
1.29 ITpakmuueckue pabomnl

V3mepeHue cpefiHeli TJIOTHOCTU Bell[eCTBa; apXUMeI0BOM CUJTbI; )KECTKOCTU TMPYKUHbBI; KO3 duUllieHTa TPeHUsI CKOJIb)KeHUS;
pabOThI CU/TBI TPEHUSI, CUJTBI YIIPYTOCTH; CPeHeN CKOPOCTU ABM)KeHHs OpyCKa 1Mo HaKJIOHHOM TJIOCKOCTH; YCKOPeHUs Opycka
TIPY ZIBVPKEHUH T10 HAaKJIOHHOM TUIOCKOCTH; YaCTOThI ¥ ITepUo/ia KoyiebaHHW MaTeMaTUUeCcKoro MasiTHUKA; YaCTOThI U TIepro/ia
Kosie0aHUl TIPY>KUHHOTO MasiTHUKA; MOMEHTA CHJTbI, IeMCTBYIOIIEro Ha pblyar; paboThl CHIIbI YIIPYTOCTH TPU MOABEME Tpy3a
C TIOMOIIIBIO HETIOBMXKHOTO OJI0Ka; pabOThl CUJTBI YIIPYTOCTH TIPU TIO/bEME TPy3a C MIOMOIIIBIO MTO/IBKHOTO O/10Ka.

WccnemoBaHre 3aBUCHMMOCTA apXUMEZIOBOM CHJIBI OT O0b&Ma MOTPY>KEHHOW YaCTW Tejla W OT TJIOTHOCTH J>KUJKOCTH,
HEe3aBUCUMOCTH BBITAJKMBAIOLLel CU/Ibl OT MAcChl TeJa; CUJIbl TPeHUs CKOJIbXXeHUsI OT CUJIbl HOpMasbHOTO JjaBJeHUs] U OT
POZia TIOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B TIPY>KUHE, OT CTeeH! JehopMariuy TPY>KUHBI; YCKOpeHHst Opycka oT
yr7la HaK/JIOHA HarpaB/IsoLel; Tepro/a (4acToThl) KojebaHW HUTSHOTO MasiTHUKA OT JJTUHBI HUTH; Tepuojia KoiebaHui




MPY>XMHHOI'O MaATHUKA OT MACChI I'Py3ad U JKECTKOCTH MPpYy>XWHbI; HUCC/IeA0BdHWE HE3aBUCHUMOCTHU II€epruoa KoJyie0aHuI
HUTAHOI'O MadATHHUKA OT MdCChI I'py3d. HPOBepKa yCQ/10BUA pdBHOBECHSA pbIUdra

dusuueckue s181eHUs 8 npupooe: TIPUMepbl [IBI)KEHHUS C pa3/IMUHbIMU CKOPOCTSIMU B KUBOW U HE)KUBOW MPUPO/ie, AelCTBUe
CW/Ibl TPEHUS B MPUPOJie U TeXHHKe, PUIMBbLI U OT/IMBBI, /IBI)KeHHe TylaHeT CO/IHeYHOM CHCTeMbl, PeaKTHBHOE JBIKEeHUE

1.30 JKUBBIX OPraHW3MOB, pblUuard B TeJjie UeJ0BeKa, B/IUsSHHEe aTMOCHEPHOTO [aB/eHHs Ha )XKUBOW OpPraHW3M, TlaBaHHWe pbIO,
BOCIIPUSITHE 3BYKOB >KUBOTHBIMU, 3eMJIeTPSICEHHEe, CeCMUUeCKHUe BOJIHBI, LIyHaMHU, 3X0
TexHuueckue ycmpoticmea: CIUJOMETD, [JaTUMKW TIOJIOXKEeHUs, PACCTOSHUSI U YCKOpPeHUsl, AWUHAMOMETp, IOJAIIMUITHHKY,
131 paKeThl, pblyar, TOABWKHBIA U HETIOABW)KHBIN 0JI0KHM, HaKJIOHHAs TUIOCKOCTh, TIPOCThIe MeXaHU3MbI B OBbITY, cOOOIIaroIecs
' COCy[Ibl, YCTPOMCTBO BOJOMPOBOJA, THUAPaBIMUECKHM TIpecc, MaHOMeTp, OapomeTp, BbICOTOMep, TOPIIHEBON Hacoc,
apeoMeTp, 3X0JIOT, UCII0/Ib30BaHUe y/IbTPa3ByKa B ObITY U TEXHUKe
2 TEIUVIOBBIE ABJIEHUA
51 OcHOBHbIE TIONIOXKEHUS] MOJEKY/ISIPHO-KMHEeTUYEeCKOM TEeOpUM CTpPOeHusl BelllecTBa. Mojenu TBEPAOro, >KUAKOTO U
' ra3o00pa3HOro CcoCTOsIHUM BelljecTBa. Kprcranmueckue v aMmop(dHbIe Tesia
2.2 [Br>xeHue yacTul] BeijecTBa. CBsi3b CKOPOCTH /IBU)KEHUS YaCTHI] C TeMIiepaTypoi. bpoyHoBckoe ABmxeHue, AUddy3ust
2.3 CmauurBaHue ¥ Kanu/UISIpDHbIE SIBJIEHUS
2.4 TersioBoe paciiMpeHue U CKatve
2.5 TenioBOe paBHOBECHE
2.6 BHyTpeHHs1s1 9Heprusi. PaboTa u Teruionepejaua Kak Crioco0bl U3MeHeHUs BHYTPeHHEH SHePruu
2.7 Buzpl Terionepeauu: TerionpoBOAHOCTb, KOHBEKLMS, U3/TyUeHue
HarpeBanue u oxnaxenuve tes. KosvuecTBo TerioTsl. Y jenbHas TEIJIOEMKOCTb:
78 O=cm(t,—t,)
2.9 3aKOH COXpaHeHHsT SHEPTHH B TETIJIOBBIX Tpolieccax. Y paBHeHHe TeTIoBoro b6anaHca:




Q1_Qg +...=0

I/ICHEIPEHI/IE W KOH/ZIeHCallu4d. N3meHeHne BHyTPEHHef/i SHepruu B Iponecce UCriapeHud U KOHAeHCall1u. Kunenwue XKUIKOCTH.

2.10 Y nenbHas Teryiota apoobpasoBanus: L = Q/m
2.11 BnaxxHocTs BO3yxa
[TnaBneHve v Kpucramusauys. VI3MeHeHWe BHYTPeHHell SHepPruu Mpu I/1aBleHWH U KPUCTa/UIM3ald. Y/e/bHasl TeryioTa
T/1aB/IeHUS:
2.12 , 0O
A==
m
513 BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y le/ibHas TeryioTa CropaHus Tormea: q = Q/m
2.14 [TpuHLUIEI paboThl TeTIoBLIX ABurareneit. KI1/J TerioBoro gBurarteis
IMpakmuueckue pabombl
V3mepeHne ype/bHOM TEVIOEMKOCTA METa/VIMuYeCcKOro LWINHAPA; KOIMYeCTBa TeIIOThl, MOJYUYeHHOIO BOJOW KOMHATHOMU
515 TemIiepaTypbl (MKCHPOBAHHOM MacChl, B KOTOPYIO OIYyIlleH HarpeThbli LIUIMH/AD; KOIUUeCTBa TerioThl, OTJAaHHOT'O HarpeThIM
’ LWIMHAPOM, TOC/Ie OIyCKaHWs ero B BOJY KOMHATHOW TeMIlepaTypbl; OTHOCHUTE/IbHOM BJIA&KHOCTU BO3AYXa; y[e/bHOU
TETUIOTHI TI/IaBJ/IeHUS Jibja. VicciejoBaHre U3MeHeHHsT TeMITepaTyphl BOJbI TIPU PA3/IMYHbIX YCIOBUSIX; SIBJIEHUS TETI00OMeHa
TPU CMELIMBAaHWHU XO0JIOAHOW Y TOpsiuer BObI; TIpoLiecca UCIapeHus
516 dusuuecKue si61eHUs 8 npupooe: TIOBePXHOCTHOEe HaTshKeHHe W KalWIsSpHble siBJIeHUs1 B TPUpPO/ie, KPUCTa/UIbl B TIPUPO/IE,
’ u3nyuenve CoJiHIja, 3aMep3aHue BOZI0OEMOB, MOPCKHe O6pu3bl; 0Opa3oBaHre POChI, TYMaHa, UHesl, CHeTa
2.17 TexHuueckue ycmpolicmga: Kanwispbl, TPUMepPbl MCIOIb30BaHUSI KPUCTAIIOB, JXUAKOCTHBIM TepMOMeTp, [JaTuMK




TeMIIeEPaTypbl, TEPMOC, CUCTEMA OTOIUIEHUA AOMOB, TUTPOMETPLI, ICUXPOMETP, I1IdpOBadA Typ61/1Ha, ABUTraTe/Ib BHYTPEHHET' O

CropaHus
3 SJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnekTpu3auyd Ten. [IBa BUa 37eKTpUYECKUX 3apsiJoB
3.2 B3aumogelicTBue 3apsbkeHHbIX Tesl. 3aKOH KysioHa
3.3 3aKOH COXPaHEeHUs 3JIEKTPUYECKOro 3apsija
34 OnekTpuyeckoe mosie. Hanpsok€HHOCTh 3/1eKTpUYeckKoro rmoss. [IpUHLMN Cynepno3vuyy 37eKTPUYecKux mnojer (Ha
' KaueCTBEeHHOM yPOBHe)
3 Hocutenn »snekTpruyeckux 3apsifioB. [lelicTBHMe S/€KTPUUECKOTO IO/l Ha 3/eKTpuueckde 3apsibl. [IpoBOAHUMKM U
' JA3TeKTPUKU
[TocTosIHHBIN 3/1€eKTpUYeCcKui TOK. JlelicTBUA 3ieKTpryeckoro Toka. Cuna Toka. Hanpsbkenue.
I'=qt,U=Aq
3.6 ’
DneKTpUUYecKoe COMPOTUBIIEHUeE. Y le/bHOe 3/IeKTPUYeCcKoe CONPOTUBJIEHHE:
3.7 R =pl/S
38 3akoH Oma /17151 yuacTka s/iektpuueckou tenu: I = U/R
3.9 [TocnepoBaresibHOe coejiHeHMe TIPOBOHUKOB:

I,=1,: U=U,+U,; R=R+R,

Hapanneanoe coeqrHeHWEe IIPOBOJHMKOB PABHOI'O COTIPOTUBJIEHUSA:




U =UyI=1I+I;R=

2 |

CMelllaHHbIe CcoearMHeHNs TIPOBOJAHUKOB

PaboTa ¥ MOITHOCTh 3/1eKTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH [Ixoyis — JleHua:
.
3.11 O=I"-R-t
3.12 OmnbIT OpcTesa. MarHuTHOe 1oJjie NpssMOro MPOBOJAHUKA C TOKOM. JIMHUYA MarHUTHOW UHAYKLIUU
3.13 MarHuTHOe 10Jie IOCTOSTHHOTO0 MarHuTa. B3anuMmo/ieiicTBre MOCTOSIHHBIX MarHUTOB
3.14 JlelicTBYie MarHUTHOTO T10JI1 HA TPOBO/IHUK C TOKOM
3.15 OrnbiTel Papazies. SIBeHre 371eKTPOMarHUTHOM UHAYKIMK. [IpaBuno JleHia
IMpakmuueckue pabombl
Mi3mMepeHue 37IeKTPUUECKOT0 COTIPOTHB/IEHUST Pe3HUCTOPA; MOLHOCTH 37IEKTPUUECKOTO TOKA; PabOThI 37IEKTPUUECKOTO TOKaA.
VccnepoBaHue 3aBUCMMOCTU CUJTbl TOKA, BO3HUKAIOIIEr0 B MPOBOJHUKE (Pe3UCTOPbI, JTaMIIOYKa), OT HaNpPsKeHUs] Ha KOHLIAX
3.16 MPOBOJHKKA; 3aBUCUMOCTH COMNPOTUB/IEHUS OT [JIMHBI MPOBOJHUKA, TUIOLIAAU ero TOIMepeyHOro CeYeHWs U Y e/bHOro
COTIPOTUBJIEHHS.
[IpoBepka rpaBuia [AJis 3J7IeKTPAYECKOTO HamNpsyKeHWs MpU T0C/aej0BaTe/IbHOM COeJUHEHWU MPOBOJHUKOB; TpaBWia [Jis
CHUJIbI 37IEKTPUUECKOr0 TOKa MPU MapasuieJibHOM COeIMHEHUU MPOBOAHUKOB (Pe3MCTOPHI U JIAMITOYKA)
317 dusuueckue signeHuss 8 npupoode: 371eKTpUUecKHUe siB/ieHUs] B aTMOC(epe, 3/1eKTPUUECTBO >XKUBBIX OpPraHM3MOB, MarHUTHOE
' rosie 3eMJi, JIpei Moa0COB, PO/b MarHUTHOTO TOJIS JJ11 )KU3HU Ha 3eMJie, MOoJIIpHOe CUSTHUE
3.18 TexHuueckue ycmpotlicmea: 31eKTPOCKOM, aMIlepMeTp, BOJLTMETP, peoCTaT, CYETUMK 3JeKTPUUYeCKOW SHepruw,

3JIEKTPOOCBETUTE/IbHbIE HPI/I6OPBI, HarpeBaTe/IbHbIE BHEKTPOHPI/IGOPLI (HpI/IMepLI), JJIEKTpUYECKHE TIpeJOXPAHUTEIN,




3JIEKTPOMAlr'HUT, 3JIEKTPOABUI'dTEJ/Ib ITIOCTOAHHOI'O TOKad, reHepaTop MOCTOAHHOT'O TOKd

3.19 O/IeKTPOMAarHUTHbIe BOJIHGL. I11Kasa 3/1eKTPOMarHUTHbIX BOJIH

3.20 JlyueBasi Mmoienb cBeta. IIpssMonrHeliHOe pacripocTpaHeH e CBeTa

3.21 3aK0H oTpakeHus cBeTa. [110cKoe 3epkasio

3.22 [IpenomneHuve cBeTa. 3aKOH TpeIOMJ/IeHUsI CBeTa

3.23 Jducniepcus ceeta

3.24 JIun3za. Xog jiydeit B inH3e. DOKyCcHOe paccTosiHUe JIMH3bL. OnThueckast cuia muH3bl: D = 1/F

3.25 ['nma3 kak onTrueckast cucrtema. OnTryeckye mprubopbI
ITpakmuueckue pabombil
M3mepeHune ONTHYECKOMN CUbI cobMparoliel MMH3bI; POKYCHOTO PacCTOSIHUSL COOMparolieli IMH3BI (110 CBOMCTBY paBeHCTBa

3.26 pa3MepoB TpeaMeTa U U300pakeHus1, KOr/ia IpeIMeT PacrioioxKeH B IBOMHOM (hOKyCe), IToOKa3aTesisi IPe/IoOM/IeHHUsT CTeK/Ia.
WccnenoBaHue CBOMCTBa M300pakeHusl, TIOJTYYEHHOTO C TIOMOIIBI0 coOMparoliiei TMH3bI; M3MeHeHHsT (HOKYCHOT'O PaCcCTOSTHHS
JIBYX CJIOKEHHBIX JIMH3; 3aBUCMMOCTH YTJla [PeJIOM/IeHHUs] CBETOBOIO Jiyya OT yrJjia MafleHusl Ha TPaHuLie «BO3JyX — CTEK/I0»

3.97 dusuueckue seneHuss 8 npupode: 3armeHus CosHia U JIyHbI, LiBeTa Tes, ONTUUYECKUe siBJieHUs1 B aTMocdepe (LBeT Heba,
pedpaxiusi, pajyra, MUpax)

3.28 TexHuueckue ycmpolicmeda: OUKH, TIepHUCKOT, (hOoTOoarnmapar, ONTHUYeCKHe CBETOBOZbI

4 KBAHTOBBLIE ABJIEHUA

4.1 PasmoakTiBHOCTE. Anb(a-, 6eTa-, ramMMa-u3nydenus. Peakuyu anbda-u 6eta-pacrnaza

4.2 OmnpiTel Pe3epdopaa no paccessHuto anbga-vyactul. [1nanetapHas Mozens atoma

4.3 CocraB aTroMHOro sigpa. M30To0rb!

4.4 [Tepuop monypacriaia aTOMHBIX iep

4.5 AnepHble peaku. 3aKOHbI COXpaHeHUs 3apsiZl0BOr0 ¥ MaCCOBOTO Yuce

4.6 dusuueckue signeHuUss 8 npupoode: eCTeCTBEHHBIM paJuOaKTHBHbINA (DOH, KOCMUUeCKHe Y4y, paJl0oaKTHBHOe H3/yuyeHue




MMPpHUPOJHBIX MUHEPAJIOB, I,ELEI‘/JICTBI/IQ PagrO0aKTUBHBIX H3ﬂyHEHHﬁ Ha OpraHuv3M 4ejIOBEKd

4.7

TexHuueckue ycmpoticmea: CIIeKTPOCKOTI, UHAMBU/ya/IbHbIN J03UMeTp, KaMepa BubcoHa, silepHast SHepreTuka




YUYEBHO-METO/MYECKOE OBECIIEYEHHWE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

» ®u3uKa: 7-i Kiacc: 6a30BbIi ypoBeHb: yuebHUK, 7 Kinacc/ Ilepeiukud V.M., ViBaHoB A.U., AKiinoHepHOe 00111ecTBO «VI3/1aTebCTBO
«IIpocsereHve»

 ®u3uka: 8- kiacc: 6a3oBbIii ypoBeHb: yuebHUK, 8 kinacc/ [lepoikud U. M., MBanos A. 1., AkipioHepHOe 001ecTBo «/31aTeibCTBO
«IIpocsereHve»

» ®u3uKa, 9 k1acc/ 6a30BbIN ypoBeHb: yueOHUK, 9 knacc/ [Nepeimkun Y. M., ViBaHoB A. U., AKumoHepHoe o01iecTBo «/31aTenbCcTBO
«IIpocsereHve»

METOJUYECKUWE MATEPUAJIBI IV/151 YUUTEJIA

du3uka: 7-i knacc: 6a30Bblid ypoBeHb: yueOHUK, 7 Kinacc/ [lepbiukud V.M., ViBanoB A.U., AkuyoHepHoe o01iecTBo «/31aTenbCcTBO
«IIpocsereHve»

* ®u3uka: 8- kiacc: 6a3oBbIii ypoBeHb: yuebHUK, 8 kinacc/ [lepoikud U. M., MBanos A. 1., AkipioHepHOe 001ecTBo «/31aTe/ibCTBO
«IIpocseleHve»

* ®u3uka: 9-i Kacc: 6a3oBblii ypoBeHb: yuebHUK, 9 kinacc/ [lepoiukud . M., I'ythuk E. M., UBanos A. 1., [TetpoBa M. A.,
Ax1oHepHoe o61jecTBo «37aTenscTBo «IIpocBeljeHue»

MeTtoguueckoe rocobue K yuebuuky Y. M. TlepoiukuHa, A. W. iBanoBa. ®u3suka 7. ba3zosiit ypoBens/ O. A. UepHrkoBa, C. H.
I'nagenkoBa, B. B. Kyapsieijes,



AxioHepHoe ob1iectBo «M3marenbcTBo «IIpocBereHye»

Metoauueckoe nocobue K yueOHuky M. M. IepbikuHa, A. 1. ViBaHoBa. ®u3vka 8. ba3oBeiii ypoBens/ O. A. UepHukoga, C. H.
I'napenkosa, B. B. Kyzapssues,

Axk1roHepHoe o61iecTBo «M3aarenscTBO «IIpocBelrieHye»

MeToauueckoe riocobue kK yuebHuky benara B.B., JlomauenkoB M. A., TTane6pariieB FO.A. ®u3srka 9 AkijoHepHOe 00IIleCTBO
«M3parenscTBo «IIpocBemienve»
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