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ITIOACHUTEJIbBHASA 3AIINCKA

[TporpamMmMa 10 (U3MKe Ha YypOBHE OCHOBHOrO o06iiero o6pa3oBaHus
COCTaB/ieHa Ha OCHOBe TIOJIO)KEHWH W TpeOOBaHMM K pe3y/ibTaTaM OCBOEHHS Ha
6a30BOM ypoBHE OCHOBHOM 00pa3oBaTe/bHOW MPOTPaMMbl, TIPe/[CTaBIeHHbIX B
dI'OC 00O, a Takxke ¢ yuétoM (pemepanbHOM paboueii MporpaMMbl BOCIIUTAHUS U
KoHniienimu riperniofjaBaHusi yuebHoro npegmeta «Pu3rKa».

CopepkaHve mMporpaMMbl 10 (U3MKe HarpaBieHO Ha (opMUpOBaHUE
eCTeCTBEHHOHAYYHOW TPaMOTHOCTH OOYYalOIUXCS W OpraHU3arvio U3yueHUs
(GbU3uKM Ha JesTeNIbHOCTHOM OCHOBe. B mporpamme 1o ¢hu3uKe yUUTHIBAKOTCS
BO3MOJKHOCTH yueOHOro TmipeaMera B peanu3anuu TpeboBanuii ®I'OC OO0 k
TIJIAHUPYEeMbIM JTMUHOCTHBIM U MeTaripe/]MeTHbIM pe3y/bTaTaM 00yuyeHUs], a TaKkxKe
MEXXIpeZIMETHBIE CBSI3M €CTeCTBEHHOHAYUHBIX YUeOHBIX MpeAMETOB Ha YpOBHE
OCHOBHOT0 0011]ero 06pa3oBaHMs.

[TporpammMa 110 (hM3MKe yCTaHABIWBAET pacrpezesieHre yueOHOro MaTepuasa
o rojgam oOyueHus (TI0 Kjlaccam), TipejijiaraeT MPUMEePHYIO T0C/ieJ0BaTe/IbHOCTD
W3yueHHUs] TeM, OCHOBAaHHYIO Ha JIOTMKe pa3BUTHSI MPEJMETHOTO COJiep>KaHUs U
yuéTe BO3PaCTHBIX 0COOEHHOCTeH 00yJaroIMXCsl.

[Tporpamma 10 (u3uKe pa3paboTaHa C I[efbI0 OKa3aHUS MeTOJUUeCcKOu
TIOMOIIY YUUTEJTIO B CO3aHNM paboueii TporpaMMeI 110 yuebHOMY TIpeIMeTy.

dusmKa sIB/IsSeTCs CUCTeMOOOPAa3yOIIMM [I/Isl eCTeCTBeHHOHAYUHbIX yYueOHbIX
TpeIMeTOB, TIOCKOMBKY (H3UUecKre 3aKOHBI Jie)kaT B OCHOBe IIPOLIeCCOB U
SBJIEHUH, W3yuaeMbIX XuUMHUel, Ouonorveil, acTpoHOMUeld U (U3NUECKOU
reorpadueldi, BHOCUT BK/JaJi B eCTECTBEHHOHayUHyl0 KapTHHYy MWUPa,
npefiocTaB/isieT Hawbosiee sicHble o0Opa3i[bl TIPUMEHEHWsT HayuyHOTO MeTo/a
M03HaHUsI, TO eCTb Criocoba MoyyeHust JOCTOBEPHBIX 3HAHUM O MUpe.

OpHa W3 TJIaBHBIX 3azilau (hU3HUecKoro oOpa3oBaHHsI B CTPYKType O0O0IIero
0o0pa3oBaHUsI COCTOMT B (POPMHPOBAaHUM €CTECTBEHHOHAyUHOW TPaMOTHOCTH H
VMHTepeca K HayKe y 00y4Jaroiuxcsl.

N3yuyenre ¢usuku Ha 0a30BOM ypoBHe TipeAriosiaraeT  OBJafieHUe
C/IeIyIOIIIUMU  KOMIIETEHTHOCTSIMM, XapaKTepU3yHOIMMH eCTeCTBeHHOHayUHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSICHATH SIBJIEHUS;

e OL|eHWBATh U MIOHUMAaTh 0COOEHHOCTH HAyUYHOTO UCC/Ie/IOBaHNS;

e UHTepNpeTHpOBaTh  JaHHble W  UCIOJb30BaTh  HayuHbIe
JlOKa3aTe/IbCTBa /I/Is1 TI0JTyYeHUs BLIBO/IOB.

Ilenu w3yueHusi (GU3MKM HA YPOBHE OCHOBHOTO 00I[ero o0pa3oBaHUs
oripesiesieHbl B KoHIenuu TiperofiaBaHust yueOHoro mnpeamera «®Pusnka» B
oOpa3oBarenbHBIX oOpraHu3anusix Poccuiicko @epepariyy, peanu3yHOMIUX
OCHOBHbIe  0011je0Opa3oBaTe/ibHble TPOTPaMMbl, yYTBEP)KAEHHOW pellieHueM



Kosniernn MunuctepcTBa nipocsenenusi Poccuiickor ®@esepanuu (IpoTOKO OT 3
nekabpst 2019 r. Ne [TK4BH).
Henun uzyuenus pusukm:

nproOpeTeHre WHTepeca W CTpeMJieHHS OOydYarolUXcs K HayuHOMY
HM3yUeHUI0 TIPUPOJbI, pa3BUTHE WX MHTE/UIeKTyalbHbIX W TBOPUYECKMUX
CITOCOOHOCTe};

pa3BUTHe Mpe/ICTaBAeHNU 0 HAyYHOM MeTo/e Mo3HaHus U (OpMHUpOBaHHe
HCCJIe[I0BaTe/IbCKOTO OTHOIIIEHUS K OKPY KakOIIUM SIBJIEHUSIM;
dbopMUpOBaHWe HAyYHOTO MHPOBO33peHHsI KakK pe3y/bTaTa U3yueHus
OCHOB CTPOeHMsI MaTeprH U (PyHjaMeHTalbHbIX 3aKOHOB (PH3UKU;
dbopmMupoBaHUe Tpe/CTaBAeHUH O PO (PU3MKW /ST Pa3BUTHS [IPYTUX
eCTeCTBeHHbIX HayK, TEXHUKU U TeXHOJIOTUH;

pa3BUTHE  TIPeACTaB/eHWM O  BO3MOXHBIX  cdepax  Oyayieit
npodecCcroHa/bHON JlesiTeTbHOCTH, CBSI3aHHOU C (DU3KKOM, MO/ArOTOBKA K
JlanbHeHIIeMy 00yueHH 0 B 3TOM HallpaBJIeHUH.

HocTkeHre STUX LeJiel MporpaMmMmbl 1O (U3MKe Ha YPOBHE OCHOBHOTO
ob11iero obpazoBaHus 06ecrieurBaeTCs pelieHrueM CaeyHIuX 3afau:

npuoOpeTeHHWe 3HAHWW O [AUCKPeTHOM CTPOEHWM BeIl[eCTBa, O
MeXaHUYeCKUX, TeIUIOBBIX, 3JIEKTPUUYECKMX, MarHUTHBIX W KBAHTOBBIX
SIBJIEHUSIX;

npuobpeTeHre yMeHUI OMMCHIBaTh U OOBSICHATh (PU3NUecKue sIB/IeHUs C
HICTI0/Tb30BaHKEM TI0/TyUeHHBIX 3HAHUM;

OCBOEHUWE METO/IOB pellleHHs TIPOCTeMIIMX PacuéTHbIX 3a/au C
WCTI0/Tb30BaHHEM busruecKkux Mo/jienew, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHWM HaO/MI01aTh TIPUPO/HBIE SIBJIEHUS U BBITIOJHATE OITBITHI,
nabopaTopHble pabOTbl U JKCIlepUMeHTasbHble HCC/Ie[OBaHUSI  C
WCTI0/Th30BaHHEM U3MEePUTE/TbHBIX IPHOO0POB;

OCBOeHMe TIPHEMOB paboTel ¢ MHMOPMaIel (hHU3NUeCKOro COAep>KaHus,
BK/ItOUasi ”HGOPMALMIO 0 COBPEMEHHBIX JOCTHXKeHUsIX (DH3UKH, aHau3 U
KpUTHUYECKOe OlleHWBaHue WHMOpMall1Y;

3HAaKOMCTBO €O c(hepamu TTPO(PeCCUOHAILHOM [leATeTbHOCTH, CBSI3aHHBIMU
C (u3uKol, W COBPeMeHHbIMH TEeXHOJIOTUSMU, OCHOBAaHHBIMU Ha
JOCTYKeHUSIX (pr3nuecKo HayKH.

Ha u3yuenue ¢usuku (6a30BbIi ypOBeHb) Ha YPOBHe OCHOBHOIO 06Iiiero

obpa3oBaHust OTBOAUTCA 238 yacoB: B 7 Kiacce — 68 uacos (2 yaca B Hefiestio), B 8
Kacce — 68 yacoB (2 yaca B Hefient0), B 9 Knacce — 102 yaca (3 yaca B Hejie/t0).

[Tpenaraemelii B TiporpaMMe 1o (u3uke repeueHb 1abopaTopHbIX paboT u
OTBITOB HOCUT PeKOMeH/jaTe/IbHbIN XapaKTep, YUuTe/lb [iefiaeT BbIOOp MpoBejeHus



nabopaTopHBIX PabOT W OIBITOB C YYETOM HWHAWBU/ya/lIbHBIX 0COOEHHOCTeM
00yYaroIUXCsl, CMHMCKa KCIIePUMEHTA/IbHBIX 3a/laHuH, TpejjlaraeMblX B paMKax
OCHOBHOTO T'OCY/IapCTBEHHOT0 K3aMeHa 10 (u3uKe.



COJEPXAHUE OBYUEHUSA
7 KITIACC

Paszpen 1. ®usuka U eé posib B I03HAHUM OKPY)Karlero Mupa.

dusrvka — Hayka O mnpupoje. fBneHus npupojbl. Pusrueckue SBICHUSA:
MeXaHWueCKue, TeryIOBble, 3/IeKTPUYeCKre, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

dusnueckrde BeMWUMHBL. V3MepeHue (uU3NUeCKUX BeIUUUH. Pu3NUecKue
ripubopkl. [TorpertHoCTh U3MepeHui. MeXyHapoHasi CUCTeMa eIUHMUI].

Kak ¢u3uka u [pyrue ecTeCTBEHHble HAyKd M3y4alOT TIpUPOJY.
EcTecTBeHHOHayuYHBIA MeTO/[] TIO3HaHUs: HaO/o/eHre, IMOCTAaHOBKAa HAyYHOTO
BOTIPOCA, BIIB)KEHHE THUTIOTe3, SKCIIePUMEHT 110 TIPOBePKe TUroTe3, 00bsiCHeHHe
Habmozaemoro siBiaeHusi. Onrcanue GhrU3NUeCcKUX sIBIEHUM C TIOMOIIBbI0 Moiesiel.

demoncmpayuu.

1. MexaHuueckue, TeIUIOBble, 3JIeKTPUYECKMEe, MarHUTHble, CBETOBbIE

SIBJIEHUSL.

2. @usnyeckue TPUOOPHI U TIPOLeAypa MPSMbIX U3MepeHH aHa/oroBbIM U

1M poBbIM IPUOOPOM.

JlaGopamopHble pabombl U ONbIMbL.

1. OripesienieHye 1ieHbI JieJieHUs LTKabl U3MepUTeIbHOro Tiprbopa.
W3mepeHre pacCTOSTHUAM.

V3mepeHne 00bEMa >KUJKOCTH 1 TBEPZAOTO TeJla.

OripefiesieHre pa3MepoB MaslbIX TeJl.

N3mMepeHue TemriepaTypbl TpPUA MOMOLIM >KUAKOCTHOIO TepMOMeTpa U

JlaTuvKa TemMIieparyphbl.

6. IIpoBemenue wccienoBaHUSI MO TMPOBEPKE TUIOTE3bl: JaJbHOCTb MOJIETA
11apyKa, MyIIeHHOTO TOPU30HTa/lbHO, TeM Oosiblile, yeM Oosibllie BbICOTA
TyCKa.
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Pa3pen 2. IlepBoHaya/ibHbIE CBe/JJeHUS 0 CTPOEHHUH BellleCcTBa.

CTpoeHue Bell[eCTBa: aTOMbl W MOJEKY/bl, WX pa3Mepbl. OIbITH,
JIOKa3bIBaIOIIe JUCKPETHOE CTPOEHHE BelleCcTBa.

[IB>keHre dactui] BemiectBa. CBsA3b CKOPOCTH JIBMDKEHHUSI YaCTHI][ C
Temriepatypoii. bpoyHoBckoe mBwKeHHe, Auddy3usa. B3auMopeiicTBre YacTHI]
BeIl[eCTBa: MPUTSDKeHWe 1 OTTa/KUBaHUe.

ArperaTHble COCTOSIHHMSI BeIlleCTBA: CTPOeHUe Ta30B, KUJKOCTeM U TBEPABIX
(KpucTa/IMueckux) Ten. B3aMMOCBSI3b MeXy CBOMCTBAMH BEIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX M MX aTOMHOMOJIEKY/ISIPHbIM cTpoeHreM. OcobeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

demoncmpayuu.

1. HabstogeHre OpPOyHOBCKOTO ABUKEHMUS.



2. Habmogenue nuddysuu.
3. HabmogeHve  sBneHui,  OOBSCHSIOIIMXCS — TPUTSDKEHUEM — WIU
OTTa/IKUBAaHWEM YaCTHI] BellleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

1. OueHka [JuaMmeTpa aroMa MeTOAOM PpsAfoB (C  MCIOJb30BaHUEM

dboTorpaduii).

2. OrBbITHI 110 HAOJTIOIEHUIO TETVIOBOTO PacCIIMpPeHHs ra30B.

3. OrbIThI IO 0OHAPYKEHUIO IeUCTBUS CUT MOIEKY/ITPHOTO TIPUTSKEHUS.

Pazpen 3. /IByokeHue ¥ B3auMo/ieliCTBHe TeJl.

MexaHnueckoe [JBKeHHe. PaBHOMepHOe W HepaBHOMEDHOE [BIKEHHeE.
Ckopoctb. CpefHsisi CKOPOCTb TPYM HEPaBHOMEPHOM [BW)XEHUM. Pacuér myTu u
BpEMeHHU JIBH)KEeHUS.

fiBneHve wvHepuuM. 3aKOH HHepUUM. B3aumopencTBrhe Tesl KaK MpPUYMHA
W3MEHEeHUs] CKODOCTM [BWXKeHWs Tej. Macca Kak Mepa WHEPTHOCTH Tesia.
[InoTHOCTE BemectBa. CBSI3b MJIOTHOCTU C KOJIMUECTBOM MOJIEKY/T B e[UHULIE
o0BbEMa BellecTBa.

Cula KaK XapaKTepuCTHKa B3auMozeucTBus Tea. Cuia ynpyrocTd U 3aKoH
I'yka. VI3mMepeHne cuibl C MOMOLLBIO AUHAMOMeTpa. fIB/ieHWe TATOTeHWs U CUJia
TsoKecTH. CHJla TSDKeCTH Ha [pyrux IiaHetax. Bec tena. HeBecomocTs. CrioxkeHue
CWJ/I, HallpaB/JeHHbIX MO OJHOW MpsMOM. PaBHOgeWCTByrOMmass cui. Cuia TpeHwus.
TpeHue CKoJ/Ib>)KeHUs1 ¥ TpeHue ToKos. TpeHre B IPUPO/ie U TeXHUKe.

demoncmpayuu.

HabJtto/jeHre MexaHU4eCcKoro ABVKeHUs Tea.

M3mepeHrie CKOPOCTH MPSMOJIMHEUHOTO [ABHKEHUS.

HabtoieHue siBlieHYsl HHePLIUU.

HabntoseHre n3MeHeHYsi CKOPOCTH MPY B3aUMO/IECTBUM TeJl.

CpaBHeHHe Macc I0 B3aUMO/|eHCTBUIO TeJl.

Crio>keHue CWJI, HarlpaBJ/IeHHbIX 10 OJHOM TPSIMOM.

JIa6opamopr1e padombl u onbIMbl.

1. OmnpepfesieHrie CKOPOCTU PaBHOMEDPHOIO ABW)KeHHs (ILIapyKa B XKUIKOCTH,
MO/IeJIN 3JIEKTPUYEeCKOT0 aBTOMOOW/IS U TaK Jiasiee).

2. OmpeneneHve cpefHell CKOPOCTH CKOJb)XeHUs Opycka WM IIapyKa 10
HaK/JIOHHOU MJIOCKOCTH.

3. Omnpepnenenue MJI0THOCTU TBEPAOIO Tesa.

4. OnbITbl, [eMOHCTPUDPYIOLIME 3aBUCHMOCTb pacTsbKeHUs (medopmanyn)
MPY>XUHBI OT TIPUI0>KEHHOUW CUJIBI.

5. OMbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJ/Ibl TPEHUSI CKOJIbXXEHUSI OT
Beca TeJsla U XapakTepa COMPUKaCarIIUXCsl TOBEPXHOCTEM.

Pa3pen 4. JlaB/ieHue TBEPABIX TeJI, )KUJKOCTeH U ra3os.
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Haenenvie. Criocobbl yMeHbIIIeHUsI U yBe/IMueHus1 iaByieHusi. [laBieHue rasa.
3aBUCMMOCTh [JlaBjieHUsl rasa OT 00béMa, TemriepaTypbl. [lepejjaua [aBjieHUs
TBEPJIIMU TeJIaMM, >XUAKOCTAMM U rasamMu. 3akoH [lackansi. [THeBMaTuueckue
MallliHbI. 3aBUCUMOCTh [JaBJeHUs] >XUAKOCTH OT T/yOuHbl. 'MapocTaThuecKuid
napajokc. Coobimaroiiyecs: cocyabl. ['upaBIrueckrie MeXaHU3MBbI.

ATmochepa 3emnu U atmocdepHoe AaBiieHue. [IpuumMHBI CyllleCTBOBAaHUS
Bo3ayIHONW obonouku 3emsd. OnbiT Toppuuenmu. M3mepeHue aTmMocgepHOro
JlaBjieHusi. 3aBUCMMOCTb aTMOC(EPHOr0 JjaB/ieHUsi OT BbICOThI HaJl YyPOBHEM MODSI.
[Tpubops! [/1s1 ©3MepeHust aTMOC(epHOTO JJaBIeHMs.

HelicTBUe >KUAKOCTU U ra3a Ha TMOTrPy>KEHHOe B HUX TeJo. BeITamKkuBaroias
(apxumenoBa) cuia. 3akoH Apxumesa. [InaBanue Tes. Bo3ayxorniaBaHue.

demoncmpayuu.
3aBUCUMOCTH [IaB/IeHUsI Ta3a OT TeMIlepaTyphbl.
[lepepaua maBneHUst )KUJKOCTBIO U Fa30M.
Coobmaroiiyecsi CoCyabl.
['mapaBaMUecKuii mpecc.
[TposiByieHue 1eCTBUS aTMOC(EPHOTO JjaB/IeHUS.
3aBUCHMOCTh BBITA/IKMBAIOITE CHIbI OT 00BEMa TIOTPYKEHHOW YaCTH
Tesla Y TJIOTHOCTH >KUJKOCTH.
PaBeHCTBO BbITAJIKMBAIOLLEN CU/IbI BECY BBITECHEHHOW XKUJKOCTH.
YcsioBUe MiaBaHUS Tesl: T/IaBaHWe WK TOTPY’KeHUe Tesl B 3aBUCUMOCTU
OT COOTHOIIIEHUSI TIJIOTHOCTEM Tesla U >KUJKOCTH.

JlabopamopHble pabombl U ONbIMbI.

1. WccegoBaHue 3aBUCMMOCTH Beca Tesla B Bojle OT 00bEMa MOTpYy’>KEHHOU B

JKAJKOCTh YaCTH TeJia.

2. OnpepesieHWe  BbITaJKWBAlOIleM CWIbl, [JE€WCTBYIOIlEM Ha  TeJo,
MOTPY’KEHHOE B >KUIKOCT.

3. IIpoBepka He3aBUCMMOCTH BbITAJIKUBAIOILEN CUJIbI, eUCTBYIOLEN Ha TeJlo
B JKAJIKOCTH, OT MacCChI TeJa.

4. OnbITbl, JEMOHCTPUPYIOLME 3aBUCUMOCTb BbITAJKMBAIOLIEN  CHUJIBI,
JENCTByIOIIeld Ha Telo0 B JKUAKOCTH, OT OO0BEMA IIOTPYKEHHOW B
JKAJIKOCTh YaCTH TeJia U OT TJIOTHOCTH >KUJKOCTH.

5. KoHCcTpyupoBaHve apeomMeTpa WIM KOHCTPYMpDOBaHWe JIOAKA U
oripeiesieHue eé rpy3onobEMHOCTU.

Pa3pgen 5. PaboTa 1 MOIIHOCTh. JHEPrHsi.

Mexannueckasi pabota. MoII[HOCTb.

[TpocThle MeXaHW3MbBI: pbluar, OJIOK, HaK/IOHHAs IIJIOCKOCTh. IIpaBusio

paBHOBecUsi phiuara. [IpyMeHeHue TIpaBW/Ia paBHOBeCHUsl phbluara K OJI0Ky.
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«30si0TO0e mTipaBwiI0» MexaHuku. KII/I mpocteix wmexaHu3MoB. IIpoctbie
MeXaHH3MbI B ObITY U TEXHUKE.

MexaHunueckass 3Heprus. KuHeTMueckass W IIOTeHLMa/JbHasi SHEPrUs.
[TpeBpallieHre 0JHOTO BU/la MEXaHUUECKOW SHePIuM B IPYroi. 3aKOH COXpaHEeHUs
SHEPIruM B MeXaHUKe.

demoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. Ormpepenenvie paboTbl CUIbI TPEHUs TIPM PaBHOMEPHOM [IBI)KEHUHU Teja

10 TOPU30HTAIbHOU MOBEPXHOCTH.
2. WccnemoBanue yci0BUM PaBHOBECHS pbluara.
3. M3mepenue KI1/] HaK/IOHHOU MJIOCKOCTH.

4. VI3yyeHHe 3aKOHa COXpaHEHUsI MeXaHUYeCKOW SHepruu.
8 KV/IACC

Pa3pen 6. TerioBble AiB/IeHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUUYeCKOW TeOpUM CTpPOEeHUs
BeljecTtBa. Macca U pa3mepbl aTOMOB U MOJIeKyJ/l. OMbIThI, TOATBEpPKAArOLLINe
OCHOBHbIE M0JIOXKEHHUS MOJIEKY/ISIPHOKUHETAUECKOU TEOPHU.

Mogenu TBEPOr0, >XUAKOTO M Ta3000pa3HOTO COCTOSIHUM BeIllecTBa.
Kpucranmueckuve u amopdHbie Terna. OObsicHeHUe CBOWCTB ra3oB, XUAKOCTeN U
TBEP/IbIX Tel Ha OCHOBE TI0JIO)KEHUH MOJIeKY/IIPHO-KUHETUUYECKOW TeOpUH.
CmaurBaHve U KaW/UIsIpHbIe siBieHus. TerioBoe pacilivpeHue U CKaTue.

Temmieparypa. CBsg3b TeMmriepaTypbl CO CKOPOCTBIO TeIUIOBOTO /BUKEHHUS
yactull. BHyTpeHHsii 3Heprus. CriocoObl H3MeHeHUsT BHYTpeHHeW SHepruu:
Tervionepezaaya U CoBeplileHue paboThI. Buppl Tervionepesayu:
TeIVIONPOBOJAHOCTh, KOHBEKLIVS, U3/TyUeHHUe.

KonuuecTBO TerioThl. Y/enbHas TeIJIOEMKOCTh BelrjecTBa. TerioobMmeH u
TETUIOBOe paBHOBecHe. YpaBHeHHWe TeljioBoro OanaHca. [lnaBneHwe u
OTBep/ieBaHue KpUCTA/VIMUeCKUX BeleCTB. YJenbHas TeIvioTa IllaBJeHus.
[TapoobOpa3oBanue u KoHAeHcalus. Vcmapenue. Kumenuwe. YjenbHasi TeTjioTa
rnapoobpa3oBaHusl. 3aBUCHMOCTh TeMIIepaTypbl KHIIEHUs OT aTMOC(hepHOro
JlaBJIeHUs.

BnaxxHoCTb BO3ayXa.

OHeprus ToIiMBa. Y ieJibHasi TerjioTa CrOpaHus.

[TpunIMIBI paboThl TeroBbIX aABurareneit KII/I TerioBoro gBurarers.
TerioBble ABUTaTe/M Y 3allIUTa OKPY’KatoIel Cpefibl.

3aKOH COXpaHeHus U npeBpallleHusi SHEPTUU B TeIVIOBBIX MpoLieccax.

emoncmpayuu.

1. HabmropeHne 6pOYHOBCKOTO IBM>KEHHUS.
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Habsogenue quddysuu.

Habto/jeHue siBjieHW CMauvBaHUS U KalMWIISIPHBIX SIBJIEHUM.
HabnroieHure TeroBOro paciiupeHust TeJl.

M3MeHeHue AaBjieHUs rasa Npy U3MeHeHWHd 00bEMa W HarpeBaHUU WU
OXJTaXKAeHUU.

[TpaBusia u3MepeHUs TeMITepPaTyphl.

Buze! Terionepeauu.

OxJ/1aXkieHre Tpu COBepIIIeHnH PabOThI.

HarpeBaHue npu coBepilieHUH pPab0Thl BHEIITHUMU CUIAMU.

10. CpaBHEeHHe TeTJIOEMKOCTeH pa3/InUHbIX BelleCTB.

11. HabmopeHne KUmneHus.

12. HabJtrojeHue IOCTOSIHCTBA TEMIIEPATyPhI ITPH TJIaB/IeHUH.
13. Mojenu TeTUIOBbIX ABUTATe/IeH.

JlaGopamopHbie pabombl U ONbIMbL

1.
2.
3.

OnbIThI 0 0OHAPYKEHUIO [IeHCTBUSI CUJT MOJIEKY/ISIPHOTO TMPUTSKEHUS.
OmnbITHI 10 BbIPALLMBAHWIO KPHUCTA/JIOB [IOBAPEHHOM COJIM WY caxapa.
OmnbIThl TI0 HAOMIOIEHUIO TETVIOBOTO PACIIMPEHUsI Ta30B, KUAKOCTEM U
TBEP/BIX TeJl.

OrnpesieneHye faBjieHNs BO3Ayxa B Oa/sioHe LIMPULIa.

OnbIThl, [E€MOHCTPUPYIOLME 3aBUCHMMOCTb JlaB/IeHUsl BO3[yXa OT €ero
00bEMa 1 HarpeBaHUs WK OXJIaXK eHUsI.

ITpoBepKa rumnoTe3bl JIMHENHON 3aBUCUMOCTH AJIUHBI CTOJIOUKA >KUZKOCTH
B TepMOMeTpUUeCcKol TpyOKe OT TemriepaTyphbl.

HabntoneHue wu3MeHeHHsI BHYTpeHHel JHeprud Teja B pe3y/bTare
Terionepejaun ¥ paboThl BHEILIHUX CHJI.

UccnemoBanuie siBfieHUsi TeryiooOMeHa TIpU CMeLIMBaHUM XOJIOAHOW U
ropsiuer BOJbl.

OmnpegeneHye  KOJWYECTBA  TeIUIOTHI, IIOJIyYEHHOIO BOJOW  IpHU
TeryiooOMeHe C HarpeTbiM MeTa/lyIn4eCKUM LIU/INHAPOM.

10. OnipefiesieHre ye/IbHOM TEMJI0OEMKOCTH BellleCTBa.

11. UccnejoBaHme Tiporiecca UCIapeHus.

12. OnipefiesieHrie OTHOCUTEJILHOM BIaXKHOCTH BO3/yXa.

13. OnpenesieHre yJelbHOM TEIJIOThI [J/IaBJIeHUS JIba.

Pa3pgen 7. D/eKTpuuecKue U MarHUTHbIE SIB/ICHUS.

Onektpu3aius Ten. [IBa poja 3neKTpyUuecKuX 3apsifioB. B3aumopeiicTBue
3apsbkeHHbIX Tesa. 3akoH KysioHa (3aBUCMMOCTB CWJIbI  B3aUMO/JE€HUCTBUS
3apsPKeHHBIX TeJT OT BeJTMUUHBI 3apsiZiOB U PACCTOSTHUS MEXAY TeJlaMu).

OjekTpruueckoe r1oJie. Hanpsyk@HHOCTE 3J/IeKTpUUYeCcKoro IoJjs. IIpuHomn
CyTepIio3ULIMY 37IeKTPUYeCKUX MoJiek (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpruecKux 3apsioB. DJeMeHTapHbIA 3/IeKTPUUEeCKUN 3apsi,.
Ctpoenne aroma. [IpOBOAHMKM Y  [UDJIEKTPUKU. 3aKOH  COXpaHEHUs
3JIeKTPUYEeCKOro 3apsi/a.

ONeKTpUYeCKU TOK. YC/IOBUSI CYL[eCTBOBAaHUS 3/€KTPUYECKOr0 TOKa.
VICTOYHMKM TIOCTOSIHHOTO TOKa. [leWCTBUS 3/IEKTPUYECKOTO TOKa (TeryioBoe,
XUMUYECKOe, MarHUTHOE). DJIeKTPUUECKUM TOK B )KUIKOCTSX U Ta3ax.

OnekTpuyeckass Uenb. Cuia ToOKa.  JJIeKTpUYeCKoe  HallpsyKeHue.
CorpoTuB/ieHHe MPOBOJHUKA. Y/e/bHOe COIpOTUB/IeHVe BeljecTBa. 3akoH Oma
Oas ydyactka Uenu. IlociemoBaTtesibHOe U mapasviesibHOe — COeJVHeHUe
TPOBOJHUKOB.

Pabota ¥ MOIIHOCTL 3J/IEKTPUUECKOTO TOKa. 3akoH Jbkoyns—J/leHia.
DneKTpryecKue Liery U NoTpeduTeu 37eKTpuueckoil sHepruu B 6biTy. KopoTkoe
3aMblKaHue.

[TocTosiHHbIe ~ MarHuUTBl.  B3aumopzencTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MaruuTHoe 1osie. MarHutHoe 1oJie 3eM/IM U ero 3HaueHue /il )KWU3HU Ha 3emiie.
OneiT  Opcresa. MarHutHoe T1i0jle  3JIBKTPUYECKOro ToKa. IIpumMeHeHue
5/IEKTPOMarHuTOB B TeXHUKe. [leliCTBe MarHUTHOIO MOJIsS Ha MPOBO/JHUK C TOKOM.
OneKTpoJBUraTesb IMOCTOSHHOrO TOKa. VCrionb3oBaHWe >/eKTpojBUraresiel B
TeXHAYECKUX YCTPOMCTBAX U Ha TPAHCIOPTe.

OmnbiThl Papajes. BneHre 3/1eKTPOMarHUTHOM MHAYKLWU. [IpaBusio JleHua.
OJIeKTporeHepaTop. Criocobml TI0/TyYeHus 3JIeKTPAYECKOU HEepIuu.
DJIeKTPOCTAHLIMK Ha BO30OHOB/ISIEMBIX UCTOUHUKAX YHEPTUH.

demoncmpayuu.

OJieKTpu3aLus Tesl.

[1Ba poza 3/1eKTpUYeCKUX 3aps/i0B U B3aUMOJEUCTBYe 3apPSKEeHHBIX TeJl.
YCTpouCTBO U [ieHCTBUE 3/IeKTPOCKOTIA.

O/eKTpocTaThyecKass UHAYKLIUS.

3aKOH COXpaHeHUs 3JIeKTPUUECKUX 3apsi/i0B.

[IpOBOAHUKH U IUS/IEKTPUKU.

MogenvpoBaHue CUIOBBIX TUHUM 3JIEKTPUUECKOTO TMOJIS.
VICTOUHMKU TOCTOSTHHOTO TOKa.

HencTBYs 3/1eKTPUYEeCKOro TOKa.

10. DNIEKTPUYECKUM TOK B JKUJKOCTH.

11. I"'a30BbIV pa3ps.

12. I3MepeHue CUIIbl TOKA aMIIepMEeTPOM.

13. VI3MepeHue 3/1eKTPUUeCKOI0 HarpsKeHUsI BOJIbTMEeTPOM.

14. PeocTaT u MarasvH COTMPOTUBJIEHUN.

15. B3aumopencTBre NOCTOSSHHBIX MarHUTOB.

16. MogenvpoBaHre HeBO3MOKHOCTH pa3zie/ieHUsl MOJIF0COB MarHuTa.
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17. MogenvpoBaHie MarHUTHBIX T10J1el TIOCTOSTHHBIX MarHUTOB.

18. OnbIT OpcTea.

19. MarHuTHoe 1ioJjie ToKa. 3/IeKTPOMarHur.

20. [lelicTBie MarHUTHOTO T10JIs1 HA TIPOBO/THHK C TOKOM.

21. D/IeKTPOABUTATe b TIOCTOSTHHOTO TOKaA.

22. ViccnejoBaHue siB/ieHUS 3/IeKTPOMAarHUTHOW MHAYKLIWU.

23. OnbiTel Papazges.

24. 3aBUCMMOCTb HarpaB/ieHUss WHAYKIIJMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHUSI.

25. D/IeKTporeHepaTop MOCTOSTHHOTO TOKaA.

JlabopamopHbie pabombl U ONbIMbI.

1. OmbIThl TI0O HaOMIOZIEHUIO 3J/IeKTpU3al[MK  Tejl MHAYKIMeNM U TIpu
COTIPUKOCHOBEHUH.

2. WccnemoBanve [eWCTBUS 3/€KTPUUECKOTO TIOJIA HA TIPOBOJHUKUA U

JUDJIEKTPUKHU.

C6opKka ¥ MpoBepKa paboThl 3/1IeKTPUUECKOM 11e1TH MOCTOSIHHOTO TOKa.

V3MepeHue U peryiMpoBaHue CU/Ibl TOKA.

V3mepeHue 1 peryivMpoBaHye HarpsyKeHusl.

WccnenoBaHrie 3aBUCUMOCTHM CHU/IbI TOKA, WUJYILETO Uepe3 pe3ucTop, OT

COTIPOTHBJ/IEHUS Pe3UCTOPa Y HarpsyKeHUsT Ha pe3rcTope.

7. OMbBITHI, JIeMOHCTPUPYIOII[He 3aBUCUMOCTD 3/IeKTPUYECKOro
COTIDOTUB/IEHUS] TIPOBOJHUKA OT €ro JJIWHbI, TUIOIIA[X TIOTIePeuHOro
CeueHusi U MaTepuana.

8. IlpoBepka mpaBu/ia COXKEHWs HaTPsDKeHWW TIpU  TI0C/efioBaTeTlbHOM
CoeJUHEeHUU IBYX Pe3UCTOPOB.

9. IlpoBepka mpaBuia /s CWIbl TOKAa MpU TapasjielbHOM COeAUHEeHU!
Pe3uCTOPOB.

10. OnipefenieHrie pabOTHI 3/IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucCTop.

11. OnipefienieHrie  MOIIJHOCTH  37IeKTPUUECKOTO TOKa, BbIe/iieMOM Ha
pesucTope.

12. VccriefoBaHye 3aBUCUMMOCTH CWJIbI TOKA, WAYLIEr0 yepe3 JaMIIOuKy, OT
HarpsDKeHUs1 Ha Hell.

13. Onipegenenue KII/I HarpeBaTesns.

14. icciefoBaHre MarHUTHOTO B3aUMOZEUCTBUS TIOCTOSIHHBIX MarHUTOB.

15. iI3yueHre  MarHUTHOTO TIOJII  TOCTOSIHHBIX ~MarHUTOB TPH  UX
00beJUHEeHNH U pa3/ie/ieHnH .

16. iccnemoBaHue /1eliCTBUS 3/IEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPeJIKY.
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17. ONBITBI, 1eMOHCTPUPYIOIIME  3aBUCUMOCTb CHUJ/Ibl  B3aWMOJEHUCTBUS
KaTyLIKM C TOKOM M MarHura OT CWIbl TOKA Y HampaB/eHus TOKa B
KaTyLIKe.

18. I3yueHue AeMCTBUSI MAarHUTHOTO T0JIS1 HAa POBOJHUK C TOKOM.

19. KoHCTpyHMpoBaHUe U W3ydeHre paboThl 3/1IeKTPOIBUTaTeJIs.

20. 3mepenue KII]] sneKTpoBUraTe/lbHOM YCTaHOBKU.

21. OmbITBI MO MCC/AeJ0BAaHUI0 SIBJIEHUS 3JIEKTPOMarHUTHOM WHAYKIUU:
WCC/ie[JOBaHUEe W3MEHEeHUM 3HaueHusi U HarpaB/ieHUs] WUHYKIIMOHHOTO
TOKA.

9 KJ/IACC

Pa3pen 8. MexaHnuecKue siB/ICHUA.

Mexanuueckoe [BuwkeHue. MarepuanbHag Touka. Cucrema oOTCuéra.
OTHOCUTETLHOCTh MEXaHWUeCKOro [BWKeHUsi. PaBHOMepHOe NpSIMOIMHENHOe
nBwxeHue. HepaBHomepHOe mpsiMonMHelHOe JBwxkeHue. CpelHsisi U MTHOBEHHast
CKOPOCTH TeJia TIPU HepaBHOMEPHOM [IBU)KeHUH.

Yckopenve. PaBHOyckopeHHOe TpsiMoJivHeliHOe [fBukeHue. CBobOoHOe
nageHue. OnbiTel ['anues.

PaBHOMepHOe [BW)KeHHE T0 OKPY>KHOCTH. Ilepros v uyacToTa obOpaliieHusl.
JIvHeliHas u yrioBast CKOpocTU. LleHTpocTpeMUTelbHOE YCKOPEHHUeE.

[TepBeiit 3akoH HetoTOHA. BTOpol 3akoH HetoToHa. TpeTrit 3akoH HbroToOHa.
[IpyHLMIT CyTIepro3ULiuM CUJL.

Cwuna ynpyroctu. 3akoH I'yka. Cusia TpeHUsI: Cujia TPeHUsT CKOJIbXKeHUsI, CHhJia
TPeHUs TI0KOsl, APYrre BU/bl TPDEHUS.

Cuna TSDKeCTH Y 3aKOH BCEeMHMPHOTO TSTOTeHHs. Y cCKopeHHe CBOOOAHOTO
nazeHus. [IBvkeHue ruiaHer BOKpyr CosHia. IlepBas kKocmuueckass CKOPOCTb.
HeBecoMocTh 1 neperpysku.

PaBHOBecre MarepuanbHOM TOUKU. ABGCO/MOTHO TBEpPAOe Teso. PaBHOBecue
TBEPJOrO TeJia C 3aKPeryIEHHOM OChI0 BpallieHuss. MoMeHT cuibl. L[eHTp TskeCTu.

Nmnynec Tena. VisMeHeHue umiynbca. IMIybC Cuibl. 3aKOH COXpaHeHUs
UMIyJbca. PeakTuBHOe BU)KeHMe.

MexaHnueckasi pabora ¥ MOL[HOCTb. PaboTa cun TS)KeCTH, YIPYToCTH,
TpeHus. CBsA3b SHepruu 1 pabotsl. IToTeHI[MaMbHAs YHEPTHs Tesa, MOAHATOr0 Hajl
MOBEPXHOCTHIO 3eMid. [loTeHIManbHast SHeprusi C’KaTou NMpy>kKuHbl. KnHeTHueckas
SHeprusi. TeopeMa 0 KMHETUYECKOM HEPIUM. 3aKOH COXPaHEHHs MeXaHW4eCKOou
SHEpruu.

demoncmpayuu.

1. HabmomeHre MexaHUUeCKOTO [IBXKEeHHs Tejla OTHOCUTETbHO pa3HbIX Tel

OTCU€Ta.
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8.
9.

10.
11.
12.

13

CpaBHeHHe TIyTeld M TpPaeKTOPUM [JBWKEHHs OJHOIO U TOrO ’Ke TeJa
OTHOCHUTEJIbHO PasHbIX Te/l OTCUETA.

V3mMepeHrie CKOPOCTU U YCKOPEHUS TIPSIMOJIMHEMHOTO JIBHKEHUSI.
WccnemoBaHue NprU3HAKOB PaBHOYCKOPEHHOI'O [BUKEHNs.

HabntoeHue [BYKeHHsI TeJla 10 OKPY>KHOCTH.

HabntofeHre MexaHUUeCKUX SIBJIEeHUH, MPOUCXOASILMX B CUCTEMe OTCUETa
«Tenexxka» m1pu e€ paBHOMEPDHOM U  YCKOPEHHOM  [IBU)KeHUU
OTHOCHUTe/IbHO KabnHeTa (hU3UKH.

3aBUCHMOCTb YCKOpPEHUsl Tejla OT MacChl Tejla U JAeUCTBYIOLeN Ha Hero
CUJIBL

HabntofieHye paBeHCTBA CUJI TIPY B3aMMO/I€MCTBUM TeJl.

V3MeHeHue Beca Tesia [Py YCKOPeHHOM [IBUJKeHUU.

[Tepenaua umIybCca Npy B3auUMOJIEUCTBUM TeJl.

[Tpeobpa3oBaHusi SHEPrUU MPU B3aUMOJEMCTBUY TeJ.

CoxpaHeHre UMITy/IbCa [IPU HEYIIPYIOM B3aUMOJeNCTBUU.

. CoxpaHeHue UMITyJ/IbCa MPpU abCOJIFOTHO YIIPYTOM B3aUMOJeMCTBUM.
14.
15.
16.

HabntozieHrie peak TUBHOTO IBMXKEHUSI.

CoxpaHeHHe MeXaHWUUeCKOH SHepTruu TPy CBOOOTHOM TaZieHUH.
CoxpaHeHHe MeXaHUUYeCKOW SHePryu Mpu ABWKEHUU Tesa Mo/, AeicTBreM
TIPY’>KHHBI.

JlabopamopHble pabombl U ONbIMbI.

1.

KoHcTpyrpoBaHue TpakTa [jisi pa3roHa U JajibHeillllero paBHOMEPHOTO
JIBVDKEHUSI 11apUKa WU TeJIe)KKU.

OmnpegeneHre cpefHell CKOPOCTU CKOJIb)KEHUSI OpyCKa WM [IBUKEHUS
II1apYKa M0 HaKJIOHHOM TIJIOCKOCTH.

OmpefiesieHe yCKOPeHUs Tejla TMPH PaBHOYCKOPEHHOM [IBU)KEHUU 10
HaKJIOHHOM M/I0CKOCTH.

VccnepoBaHuve 3aBUCMMOCTH MYTH OT BpeMeHH TIPU pPaBHOYCKOPEHHOM
IOBIDKeHUU 0e3 Haya/lbHOM CKOPOCTH.

[TpoBepka TruUMOTe3bl: €C/d TpPU PaBHOYCKODEHHOM [IBIKeHUM 0Oe3
Haya/bHOW CKOPOCTM MYTH OTHOCSATCS Kak psJi HEeUETHBIX UUCe, TO
COOTBETCTBYHOILLIME TIPOMEXKYTKU BPEMEeHU OJJMHAKOBHI.

WccnenoBaHve 3aBUCUMOCTHA CUJIbI  TPEHUST CKOJIBXXEHUSI OT  CHJIbI
HOPMasbHOT'O JIaBJIeHUSI.

Onpenienenure Ko3duiivieHTa TpeHUsT CKOJIb)KEeHUS.

OmnpejiesieHye XKECTKOCTHU MPYKUHBI.

OmnpegeneHre paboTbl CH/IBI TPeHUSI TIPY PAaBHOMEPHOM /IBWD)KEHUU Tejia
10 TOPU30HTA/IbHOM TTIOBEPXHOCTH.



10. OmipesienieHrie  paboThl CW/IbI  YOPYrOCTA TIpU  TOJbEMe TIpy3a C
VICTI0/Ib30BaHKEM HeTOo/IBWKHOI'O U MO/IBUKHOTO 6JI0KOB.

11. I3yuyeHue 3aKOHa COXpaHeHUsI SHePIUM.

Pa3pen 9. MexaHnuecKHe Ko0/1e0aHHA U BOJTHBIL.

KonebarenbHoe fBrKeHre. OCHOBHbIe XapaKTePUCTUKU KoJyiebaHW: Tieprof,
4yacToTa, aMIVIMTyAa. MaTemaTuyeckui U NPY)KUHHBIM MasiTHUKU. IIpeBpaiieHue
SHepruu rpu KosiebaTesbHOM JBHKEHUH.

3atyxatome  KonebGaHus.  BeiHyKZeHHble — KosiebaHusi.  Pe3oHaHC.
Mexanuueckue BoOJiHbl. CBOMCTBA MexaHWYeCKMX BOJH. [lpomonbHble U
rornepeyHsle BOJIHBL. [I1MHA BOJMIHBI M CKOPOCTb €€  paclpOCTpaHeHus.
MexaHuueckue BOJIHBI B TBEPOM Tejle, CeliCMUYeCKUe BOJIHBI.

3ByK. I'pOMKOCTE 3ByKa M BbicOTa TOHa. OTpakeHHWe 3ByKa. VIH(ppa3ByK U
yJIbTPa3BYK.

demoncmpayuu.

1. Habmogenue kosebaHuii Ten ToJ AeWCTBUEM CUJIbl TSDKECTH U CHIIBI
YIIPYTOCTH.

Habntonenue kosebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabmtoieHre BbIHYKAEHHBIX KojiebaHui v pe3oHaHca.

PacripoctpaneHyre Npoj0/IbHBIX U MOIIEPeYHbIX BOJH (Ha MOJEe/N).

HabntoieHye 3aBUCUMOCTH BbICOTHI 3ByKa OT UaCTOTHI.

AKyCTUUYeCKUI pe30HaHC.

JIa6opamopr1e padombl u onbIiMbl.

1. OrpefesieHre 4YacTOTBI U Tepuojia KosjebaHWM MaTeMaTHUUecKoro
MasiTHUKA.
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2. OmpepeneHre 4acTOThI U Mlepuoja KojaebaHUM MPY>KMHHOTO MasiTHUKaA.
WccnemoBanyie 3aBUCUMOCTH TTepUoZia KosiebaHUi MOABEIIeHHOTO K HUTH
rpys3a OT [JIMHbI HUTH.

4. VccnepoBaHue 3aBUCMMOCTH Tepro/a KoyiebaHui NPY>KUHHOTO MasTHUKA
OT Maccel rpysa.

5. IlpoBepka He3aBUCUMOCTU Tepuoja KosreOaHW Tpy3a, MOABELIEHHOTO K
HWUTHU, OT Macchl rpysa.

6. OmbITbl, [J@€MOHCTPUDYIOIIME  3aBUCHMOCTb  Tlepuoja  KojebaHuii
MIPY>KUHHOI'O0 MasgTHUKA OT MacCChl Ipy3a U KECTKOCTU NPYKUHBI.

7. VI3mepeHue ycKopeHUst CBOOO/IHOTO TafleHusl.

Pa3pen 10. 1ekTpoMarHuTHOE 110/1€ M 3/IEKTPOMarHUTHbIE BOJIHBL.

ONeKTPOMarHWTHOe  moJjie.  OJeKTpOMarHuTHele  BosHbL.  CBOWMCTBa

JIeKTPOMarHuUTHbIX BO/H. IlIKana 3/71eKTpOMarHWTHBIX BOJH. Vcrosb3oBaHue
3JIeKTPOMAarHUTHBIX BOJIH [i/1s1 COTOBOM CBSI3M.



D/leKTpOMarHiTHasi mpupoza cBeta. CKOpPoCTb cBeTa. Bo/siHOBbIe CBOMCTBa
cBeTa.

demoncmpayuu.

1. CBOWCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBeTa.

JlabopamopHble pabombl U ONbIMbI.

1. V3yueHue CBOWMCTB 3/IeKTPOMAarHUTHBIX BOJH C TIOMOII[bI0 MOOW/ILHOTO

TeneoHa.
Pa3pen 11. CBeToBBI€ SIB/ICHHUA.
JlyueBasi ~ mMogenb  cBeta. Wcrtounuku  cBetra.  [IpsAmosnvHenHoe

pacnipoctpaHeHue ceeta. 3arMeHuss CosHua u JIyHel. OTpakeHue cseta. I1yockoe
3epKasio. 3aKOH OTPaKeHHs CBeTa.

[Ipenomnenue cBeTa. 3akOH TMpejomM/eHUs1 cBeTa. [lomHOe BHYTpeHHee
OTpakeHWe cBeTa. VIcronb30BaHME TOJIHOTO BHYTPEHHETO OTPakKeHUs B
ONTUYECKHUX CBETOBOJAX.

Jlunza. Xop nayued B JMH3e. OrnThueckass cucTema (¢oToanrmapara,
MHUKDOCKOMNa U Tejeckorna. [/la3 Kak omnTh4yeckasi cucteMa. bBJM30pyKoCTb U
[laTbHO30PKOCTb.

Pasnokenue 6Gemoro cBera B criekTp. Ombitel HbioToHa. CrokeHue
CTMeKTPaJIbHBIX L[BeTOB. [lrcrnepcus ceera.

demoncmpayuu.

[IpsiMoIMHEelHOe pacrpoCTpaHeHre CBeTa.

OTpakeHue cBeTa.

[Tosryuenue n3o6pa’keHuii B TIOCKOM, BOTHYTOM U BBITTYKJIOM 3epKasax.

[IpenomieHue cBeta.

OnTuyeckuii CBeTOBO/I.

Xo[ mydeit B cobuparoliiei uH3e.

Xopg nyuyer B pacCerBarolLlen JIMH3e.

[MTonyueHue n306pa>keHUi C TIOMOIIIBIO JIUH3.

[TpuHLMN AeilcTBUS PoToarnnapaTta, MUKPOCKOIIA U TejiecKora.

10. Mogens r1a3a.

11. Pa3nokeHue 6esoro cBera B CTIEKTP.

12. [Tosyuenue Gesoro cBeTa Mpy CI0XKEeHUU CBeTa Pa3HbBIX 1IBETOB.

JlabopamopHble pabombl U ONbIMbI.

1. WccnemoBaHue 3aBUCMMOCTH yrjla OTpPa)kKeHUsI CBETOBOIO Jyda OT yrJja
raJieHus.

2. VI3yuyeHue xapaKTepUCTUK M300pa’keHHsI TIpe]MeTa B TVIOCKOM 3epKarie.
WccnenoBaHre 3aBUCUMOCTH YTJjla MIPEJIOMJIEHHs] CBETOBOTO Jiyda OT yrja
TraJieHust Ha TPaHHUlle «BO3yX—CTEKJIO».
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4. TlonyuyeHue M300pa)keHUM C TIOMOIIbIO0 COOMPArOIIIeid JTMH3BI.

5. Onpegenenuvie GOKyCHOTO paCcCTOSTHUS M OMTHYECKOM CUJIbI cOOMparoIiei
JTUH3BI.

6. OTIBITHI 11O pa3/IoXKeHUI0 OeI0ro CBeTa B CIIEKT.

7. OmBITHI TI0O BOCIIPUSITHIO 1[BeTa IpeAMETOB TPU WX HabIroZieHUM uepe3
LIBETOBbIe (DUIbTPHI.

Pa3pen 12. KBaHTOBBIE SIB/ICHHS.

OmnbiTel Pe3epdopsa v maHetapHass Mojenb atoMa. Mopenb atoma bopa.
VcniyckaHuve U TIOTJIOleHe CBeTa aTOMOM. KBaHThI. JIMHeluaThble CeKTphbl.

PagrioakTuBHOCTE. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
aapa. HykioHHas Mopens aToOMHOro sgzapa. KM3otombl.  PagnoakTHBHBIE
ripeBpailleHus. [lepuo nosypacnazia aTOMHBIX sifiep.

AnepHble peakiuu. 3aKOHbI COXPaHEHUWs 3apsiloOBOT0 M MaCCOBOTO 4uCes.
OHeprusi CBsi3Wu aTOMHBIX sifiep. CBsi3b MacChl U 3HEPruu. Peaklyu CHUHTe3a U
Jenenus sgep. Mictrounvkuy sHepruv CoJiHLa U 3BE37,.

fnepHasi sHepreTuka. /[lelCTBUSI paZMOAKTUBHBIX M3/IyUYeHUW Ha JKUBbIe
OpraHU3MBbI.

demoncmpayuu.

CrieKTpbl U3/TyueHuUs U MOTJIOIeHUs.

CreKTpbl pa3/IMUHbIX ra3oB.

CniekTp BOAOpOJA.

HabJtiojeHre TpeKOB B KaMepe BuibcoHa.

PaboTa cuéTurKa MOHHU3UPYIOIIUX U3TyUeHUH.

PerucTpaiiysi uanyueHus IpUPOJHbIX MUHEPa/IOB U NPOIyKTOB.

JIa6opamopr1e pabombl u onbIMbL.

1. HabmtozieHue CTIONIHBIX M JIMHEMUAThIX CIIEKTPOB HU3/TyUeHUs.

2. WccnepmoBaHue TpPeKOB: U3MepDEHWE SHEPrUM YacCTHULbl [0 TOPMO3HOMY

nyTu (1o doTtorpadusam).

3. V3MepeHue palMuOaKTUBHOTO (POHA.

IToBTOPUTE/THLHO-00001IAIOIMIA MOy Tb.

IToBTOpHTE/TEHO-00001IAIOIIHI MO/Y/Ib TIPeJHAa3HAUeH /11 CUCTeMaTH3alun
U 0000IeHNs  TMpeAMEeTHOTO  COJiep)KaHUsl W ONbITa  JesTe/IbHOCTH,
MIPUOOPeTEHHOTO TIPU W3YUeHUU BCETO Kypca (PU3WKU, a TakKxKe [I7Is TIOATOTOBKU K
OCHOBHOMY TOCYy/JapCTBEHHOMY 3K3aMeHy 10 (u3uke g 00ydaroIuxcs,
BbIOpABIIMX 3TOT yueOHbIN NpeaMeT.

[Tpu u3yyeHUM AAHHOTO MO/IYJIsl Peau3yloTCs U CUCTeMaTU3UPYIOTCS BUJIbI
JesiTeIbHOCTH, Ha OCHOBe KOTODPBIX 00ecTieurBaeTCsl JOCTIKeHWe TPeMEeTHBIX U
MeTarnpeAMeTHbIX  TUIAHUPYeMbIX  pe3ynbTaToB  o0yueHus, (dopMupyercs
eCcTeCTBEHHOHAayuyHasi TPaMOTHOCTb: OCBOEHME Hay4HbIX MeTO/OB HCC/e[0BaHUs
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SIBJIEHUI TIPUPO/IbI U TeXHWKH, OB/aJileHue yMeHUSMHU OOBSCHATH (u3nueckue
SIB/IeHUs], TIDUMEHSII TOJIyueHHble 3HaHWS, pellaTb 3aJaud, B TOM YMCJIe
KauyeCTBeHHbIE U SKCIIePUMeHTAJIbHBbIE.

[IpyHUMNWANBHO [eATe/IbHOCTHBIM XapakKTep [JaHHOrO pa3fesia peaau3yeTrcs
3a CUéT TOro, uTo oOOyuarol[uiecss BBITIOJHSAIOT 3aJaHus, B KOTOPBIX UM
ripe/jiaraeTcsi:

Ha OCHOBe TIOMy4YeHHBbIX 3HAaHWW pacrio3HaBaTb M HAy4yHO OOBSICHSTH
(bu3rueckue sIBJIeHUs B OKpY>Katolllel MPUPO/ie U MOBCeHeBHOU >KU3HU;

WCI0/Ib30BaTh HayuHble MeTO/bl UCC/Ie/JoBaHusl (hU3UUeCKUX SIBJIEHUM, B TOM
yucsie J71s1 IPOBEPKU TUIIOTe3 U T0J/yYeHUs] TeOPeTUUeCKUX BbIBO/IOB;

OOBSICHSITH HayuyHble OCHOBBI Haubosiee Ba)XKHBIX [JOCTW)KEHHUN COBPEeMEHHBIX
TeXHOJIOTMH, HalpUMep, MPaKTUUeCKOT0 WCM0JIb30BaHUS PA3/IMYHBIX UCTOUHUKOB
SHEPrUM Ha OCHOBE 3aKOHa TpeBpall[eHHs] U COXPaHEeHUsI BCeX M3BECTHBIX BUJIOB
SHEprum.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUA IIPOI'PAMMBI IIO
OPN3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

N3yuenue HU3MKK Ha YPOBHE OCHOBHOTO 0011[er0 0Opa30BaHUsI HarpaB/IeHO

Ha JOCTWKeHWe JIMYHOCTHBIX, MeTarpeIMeTHbIX U MpeIMeTHbIX 00pa3oBaTe/bHbIX

pe3y/bTaToB.

B pe3synbTare n3yuyeHusi GU3MKU Ha YPOBHe OCHOBHOT'O 0011lero o6pa3oBaHus

y oOyuatoijerocsi 6ygyT copMUpOBaHbI C/ieAyroliye TUUHOCTHbIE Pe3y/bTaThl B

4yacTH:

e 1) maTpHOTHUYECKOr0 BOCTIMTAHUSA:

e - MpOSIBJIeHWE MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOM
(bu3rMuecKon HayKu;

e - LIEGHHOCTHOE OTHOIIIEHHE K JOCTKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

e 2) rpa)kjaHCKOro ¥ AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

e - TOTOBHOCTb K aKTUBHOMY YYaCTUIO B 00CYKZeHUU 0011[eCTBEHHO 3HAUUMBIX U
TUUECKUX TPOo0sieM, CBA3aHHBIX C TIPAKTUUeCKUM TIPUMeHeHHeM AOCTHKeHU!
buU3UKY;

e - OCO3HaHHWE BAXHOCTM MOPA/IbHO-3TUUECKUX MPUHLMIIOB B [JeATebHOCTH
YU€HOr0;

e 3) 3CTeTUYECKOro BOCIIUTAHUA:

e - BOCHpUATHE 3CTETUUECKUX KayecTB (PU3NUYECKOM HayKd: €€ TapMOHHUYHOIO
MOCTPOEHUSI, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) eHHOCTH HAy4YHOI0 MO3HAHMA:

e - OCO3HaHWe LIEHHOCTU (U3NYECKOM HAyKM KaK MOIIHOIO HMHCTPYMEHTa
MO3HaHUSI MUPA, OCHOBBI Pa3BUTUSI TEXHOJIOTMM, Ba)KHEWILIeM COCTaBJSIOIeN
KYJbTYpBI;

e - pa3BUTHE HAy4YHOM JI0OO3HATeNbHOCTH, WHTEpeca K HCCIe[oBaTebCKON
JesiTeNIbHOCTY;

« 5) (¢opvupoBaHusi KY/JbTYpbl 3/I0POBbS M  3MOILMOHA/JIBHOIO
Os1aromosTyuns:

e - O0CO3HaHWe IjeHHOoCcTH Oe3omacHoro oOpa3a J»XM3HM B COBPEMEHHOM
TEXHOJIOTUYeCKOM MHpe, Ba)KHOCTH TIpaBU 0e30rMacHOTO TIOBe/leHUs] Ha
TPaHCIIOPTe, Ha Z0pPOrax, C 3JeKTPUYeCKUM U TeIJIOBbIM 00OpyZOBaHUEM B
JOMAIlIHUX yCJIOBUSX;

e - chOpMUPOBAHHOCTh HaBbIKa pedieKCHH, TpU3HaHWEe CBOEro MpaBa Ha
OLIMOKY M TaKOTO ke TIpaBa y Ipyroro uejoBeKa;

e 6) TPyJ0BOro BOCIUTAHMA:

e - aKTMBHOE yuaCTHMe B pelleHWM NpPaKTUYeCKHWx 3a/ay (B paMKax CeMbH,
oOpa3oBaTe/lbHOM  OpraHuM3al[id, Topojia, Kpas) TeXHOJOTUUeCKOH |



COLIMA/IbHOM HAIpaB/IeHHOCTH, TPeOyIIMUX B TOM UHC/Ie U (DU3NUECKHUX
3HAHUWY;

e - HMHTepecC K MpakKTUYeCKOMY U3yUueHHI0 TTpodeccuii, CBsi3aHHbIX C (PU3HKOM;

e 7) 3K0/IOTHYECKOT'0 BOCITUTAHUSA:

e - OpHWEHTAWs Ha TpUMeHeHHe (H3MUeCKUX 3HAHWKM /I pelleHHus 3a7ad B
o0/1acTH  OKpY’KaroIled cCpefbl, ITIJIAHUPOBAHMUS TIOCTYIIKOB W OLIEHKH HX
BO3MOYKHBIX TIOC/Ie/ICTBUM [I/Is1 OKPYKatolileid Cpe/ibl;

e - OCO3HaHHWe T100a/LHOTO XapakTepa 3KOJ0TMUecKuX mpobjemM U myTed ux

pelleHus;

e 8) ajanTanyu K HM3MEHAKWINMMCA YCJI0BHSM COLMA/TIbHONW M TPUPOAHOM
cpe/ibl:

e - TIOTpeOHOCTH BO B3aWMOJEHCTBUM TIPU BBLITIOJIHEHUU UCCAeI0BaHUNM U
MPOEKTOB (DU3MUYECKOW HAarpaB/IeHHOCTU, OTKPBITOCTh OMBITY W 3HaHUAM
APYTHX;

e - TIOBBIlIEHWE YPOBHS CBOeM KOMIIETEHTHOCTU uepe3 IPaKTHUeCKYyIo
JlesiTeNTbHOCTb;

e - 1OTpeOHOCTL B hOPMHUPOBAHMY HOBBIX 3HaHUM, B TOM uHc/ie (hOPMYTHUPOBATh
W7Ied, TIOHSITUSI, TUTTOTe3bI 0 GU3NUECKUX 00beKTax U SIBJIEHUSX;

e - OCO3HaHHE Je(UIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTeH B 006/1aCcTH
bu3MKyY;

e - IUIaHMPOBaHWE CBOETO Pa3BUTUS B TIPUOOpPETEHWH HOBBIX (U3NUECKUX
3HAHUM;

e - CTpeMJIEHHE aHAJM3UPOBATh U BBISIB/IATH B3aUMOCBSI3U ITPUPO/IBI, 00IIIeCTBa U
9KOHOMUKH, B TOM UMCJ/Ie C UCTI0/Ib30BaHUeM (hU3UUeCKUX 3HaHUM;

e - OI[EHKa CBOMX J[eHWCTBUM C Yy4YETOM BJ/IMSHUSI Ha OKPY’KaloIlyl cpejy,
BO3MO>KHBIX I'7I00a/IbHBIX 0C/Ie/ICTBHUI.

METAIIPEAMETHBIE PE3YJIbTATHI

B pe3ynbTaTe OCBOEHHS MPOrpaMMbI IO (U3MKe Ha YPOBHE OCHOBHOTO
ob1iero obpa3oBanus y o0yuarorierocsi 0yayT chopMUpoOBaHbEI MeTanpeMeTHbIe
pe3y/IbTaThl, BK/IIOUAIOII[He [T03HaBaTe/IbHbIe YHUBEpCaabHbIe yueOHbIe TelCTBY,
KOMMYHHWKaTUBHbIE  YHUBepCa/ibHble  yueOHble  JIeMCTBHS,  Pery/ISITUBHbIE
yHUBepCaabHble yueOHbIe IeHCTBYSI.

ITo3HaBaTe/IbHbIE YHHBePCA/TbHbIe yueOHbIe /JeHCTBHUS

Bba3oBble jiornuecKue AeiCTBUA:
e BBIAB/IAT M XapaKTePH30BaTh CYI[eCTBEHHbIe TIPHU3HAKH OOBEKTOB
(sIB/IEHUN);



yCTaHaB/IMBaTh CYIIIeCTBEHHBIN MPU3HAK KlaCcCU(UKALIUM, OCHOBAHUS ISt
0000111eH1s ¥ CpaBHEHUS;

BBISIB/IITh 3aKOHOMEPHOCTH 1 TIPOTUBOPEUHS B PACCMaTPUBAEMbIX (haKTax,
JTAHHBIX W HAO/MIO/IEHUSX, OTHOCSIIUXCS K (PU3NUECKUM SIBJIEHUSIM;
BBISIB/IATh TIPUUUHHO-C/IEICTBEHHBIE CBS3M TIPM U3YUYeHUU (DU3NUECKUX
SIBJIEHUM U TPOLIeCCOB, /le/IaTh BBIBO/BI C UCIIO/Ib30BaHUEM Zie[yKTUBHBIX
Y MHAYKTHBHBIX YMO3aK/IIOUeHUM, BbIZIBUTATh THUIIOTE3bl O B3aMMOCBSI3SIX
(HU3MUECKUX BeJTNUMH;

CaMOCTOSITeJIbHO BbIOMpaTh Crmocob peiieHUs yueOHOW (pu3ndeckoi
3a7laun (CpaBHEHWE HECKO/JLKMX BapMaHTOB pellleHus, BLIOOp Haubosee
TIOIXOASILIETO C YUETOM CAMOCTOSITE/ILHO BbI/Ie/IEeHHBIX KDUTEPUEB).

ba3oBnbie uccaiaeaoBsare/1bCKue ﬂEﬁCTBHHI

WCII0/Ib30BaTh BOIPOCHI KaK UCC/Ie0BaTeIbCKUA MHCTPYMEHT [T03HaHMUS;
MIPOBOJUTB 10 CAMOCTOSITE/IBHO COCTaB/IEHHOMY IJIaHY OIIbIT, HeC/IO’KHBIN
¢usnueckuii SKCIepUMeHT, HebosblIoe UCCaeoBaHUe (U3NUECKOTOo
SIBJIEHUS;

OLleHVBaTb HAa TIIPUMEHUMOCTb W  JOCTOBEPHOCTh  HH(OpPMAaLHIO,
TIOJIYYEHHYHO B X0/l UCC/IeJOBaHUs WU SKCIIePUMEHTa;

CaMOCTOsITe/IbHO (hOPMYIMPOBaTh 0000IIEeHNsT U BBIBOABI 110 pe3y/ibTaTaM
MIpOBeIEHHOT0 HabJII0/IeHNs1, OTIbITa, UCCIIe/JOBAHKS;

MPOTHO3MPOBaTh  BO3MOXXHOe Jla/ibHellllee  pa3BUTHE  (PU3MUYECKHX
TIPOLIECCOB, a TaKXKe BbIZIBUTaTh MPEATIO/IOKeHUsT 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX ¥ KOHTEKCTax.

Pabora c uapopmanmeii:

TIPUMEHSITb pa3/iMuHble MeTO/bl, MTHCTPYMEHTBI U 3aripoChl MPU TTOUCKe U
orbope WHMOpPMAI[UHM WM [JAaHHBIX C YYETOM TIpeJJIOKeHHOH yueOHOM
(dbu3MuecKou 3aauy;

aHa/IM3MpOBaTh, CUCTEeMaTU3MPOBaTh U UHTEPIIPETUPOBATh WUH(POPMALIUIO
Pa3/IMUHBIX BUZOB U (hOpM TIpe/[CTaB/IeHUSI;

CaMOCTOSITeJIbHO ~ BbIOMpaTh ONTUMAIbHYHO (OpMy Tpe/cTaB/ieHus
vHopMal[ii Y WIIIOCTPUPOBATh pelllaeMble  3aJ/laul  HeCJ0)KHBIMHU
cXxeMaMH, iMarpaMMaMi, WHOM TpadrKoii ¥ X KOMOMHALIASMU.

KoMMyHHUKaTHBHbIE YHUBePCa/TbHbIe YueOHbIe JelCTBHUS:

B XoJe 00CyXaeHusi yueOHOro MarepHasa, pe3y/bTaToB /1ab0paTOPHBIX
paboT ¥ MPOEKTOB 3aZlaBaTh BOTPOCHI TI0 CYIECTBY 00CYX/1aeMO TeMbI U
BbICKA3bIBaTh W/IeH, HalleJIeHHble Ha pellleHHe 3aZlaud W TojfeprKaHue
6/1aroXkes1aTeTIbHOCTH O0I[eHUS;

COTIOCTaB/ISATb CBOM CYXXIEHUS C CYXKAEHUSIMH [PYTMX YYaCTHUKOB
Juasora, oOHapy>kKMBaTh Pa3/MuMe U CXO/CTBO TIO3ULIUH;



BbIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U TMCbMEHHBIX TeKCTax;
nyOMUHO TIpe/ICTaB/STh Pe3y/IbTaThl BBITIOJHEHHOTO (PM3UYECKOT0 OIbITa
(aKCIeprMeHTa, UCcieloBaHusl, MPOEKTa);

MOHMMAaTh W WCIOMb30BaTh  TpeMMyIllecTBa  KOMaHJHOM U
MHIWUBUIyallbHOM pabOThl TIpU PpeIIeHUd KOHKPeTHOM (U3nuecKoi
1po0JieMbl;

TIPUHUMATh 11eJI1 COBMECTHOM JiesiTelTbHOCTU, OPraHU30BbIBaTh J1eUCTBUS
1Mo eé [OCTW)KEHUIO: pacTpefeNiaTb PO, O00CY>KJaThb TPOIeCChl U
pe3y/ibTaThl COBMECTHOM paboThl, 0000111aTh MHEHUST HECKOJTBKUX JIFOIeH;
BBLITIOJTHATE CBOIO YacTb PaboThI, JOCTUTasi KAUECTBEHHOTO pe3y/bTaTa Tio
CBOEMY HarpaB/ieHHI0 W KOODJWHUDPYSI CBOM [EWCTBUSI C JPYTUMHU
yjieHaMW KOMaH/Ibl;

OlLIeHMBaThb KaueCTBO CBOETO BK/IaJa B OOIM MPOAYKT IO KPHUTEPUSIM,
CaMOCTOSITe/TbHO C(POPMY/IMPOBAHHBIM YUaCTHUKAaMH B3aUMO/1eHCTBUSI.

PerynsaTuBHBbIE YHUBepPCa/IbHbIEe yueOHbIe JeiiCTBHs

Camoopranusanmsa:

BLISIB/IITH TTPOO/IEMBbI B JKM3HEHHBIX U YUeOHBIX CHUTYyaI[UsiX, TPeOYIOIUX
JJ1s1 peliieHNst GY3UUeCKUX 3HaHUM;

OPHUEHTUPOBAThCSI B  PA3/IMUHBIX TOAXOAAX TPHUHATHS  pelleHui
(MHOUBWAYanbHOE, TPUHSITHE pellleHusi B TpyMie, TNPUHATHE pelleHui
TPYIIION);

CaMOCTOSITe/IbHO COCTaBJISITh a/IFOPUTM pellieHUs] (PU3NUeCKou 3aauu Uin
TUlaHa KCC/Ie[IOBaHUSI C YUETOM HMEIOIIMXCS PecypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMeHTUPOBaTh Mpe/jilaraeMblie BADUAHTHI PellleHUi;
JlenaTh BLIOOP 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CHMOKOHTPOJII), BMOHHOHaJIbelﬁ HHTE/IV/IEKT:

JlaBaTh aZIeKBaTHYIO OLIEHKY CUTYal[uu U TpeJjiarath jiaH e€ U3MeHeHUsI;
OOBSICHITh ~TPUYMHBI  JOCTIKEHWS  (HeJOCTIKEHUs])  Ppe3y/bTaToOB
JesiTeIbHOCTH, [IaBaTh OLeHKY MPUOOpeTEHHOMY OITBITY;

BHOCUTh KOPPEKTHBBI B /IeSITeJIbHOCTb (B TOM UKCJ/ie B XOJ BbITIOTHEHUS
(GU3MUeCcKoro HWCC/IeNOBaHUSI WIM TIPOEKTa) Ha OCHOBE HOBBIX
00CTOATENBCTB, W3MEHUBIIMXCS CUTYalluid, YCTAaHOBJEHHBIX OIIMOOK,
BO3HUKILNX TPYAHOCTEW;

OLIeHUBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCIIOBUSIM;

CTaBUTH ce0si HA MeCTO JIPYroro uejoBeKa B XOZie CIOpa WK AUCKYCCHUU
Ha Hay4YHYO TeMy, IOHMMaTb MOTUBbI, HAMEDPEHUS U JIOTUKY JPYroro;
MpU3HaBaTh CBOE MPaBO Ha OLIMOKY NP pelleHrnr (pu3nuecKux 3aau Win
B YTBEP’)KJEHUSIX Ha HayUHbIe TeMbI U TaKOe >Ke IPaBo JIPyroro.



INPEAMETHDBIE PE3YJ/IbTATDI

K koH1ly o0yueHusi B 7 Kjiacce nipeMeTHbIe pe3y/ibTaTbl Ha 6a30BOM YpOBHe
JIOJDKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y 00yUarOIINXCsl YMeHUH:

WCIO/Ib30BaTh  MOHATHS:  (U3MYeCKMe W XUMHUUYeCKUe  SIBJIeHUS,
HaO/iro/leHre, SKCIIePUMEHT, MoJieflb, TUIOTe3a, eJUHUIIbl (HU3AUeCKUX
BeJIMYMH, aTOM, MOJeKyJa, arperaTHble COCTOSIHUS BelljecTBa (TBEpoe,
JKUJKoe, ra3oo0pa3Hoe), MexaHWUecKoe [BiKeHHe (paBHOMEpPHOE,
HepaBHOMEpHOe, TPSMOJMHENHOe), TPaeKTOpUs, paBHOJENCTBYOIIas
cuna,  Jedopmauusi  (ympyras, — [JlacTMUecKasl),  HeBeCOMOCTb,
COOOIIIAIOIINeCs: COCY/BI;

pa3iuuath sBiaeHus (quddysus, TenaoBoe ABWKeHHEe UaCTUlL] BelecTBa,
paBHOMEpHOe  [IBW)KEHWe, HepaBHOMEpHOe [BW)XXeHue, HHepLUs,
B3aUMO/IEIICTBUE Tes, PaBHOBeCHe TBEPJBIX Tel C 3aKPeryiéHHON OChIO
BpallleHusi, TMepejilaya [JaBleHUs] TBEPAbBIMUA TejaMH, >XUAKOCTIMU U
razamy, arMocdepHOe [aB/ieHWe, TJlaBaHUWe Tes, [peBpalleHus
MeXaHWYeCKOW 3HEepryuy) Mo OIMMCAaHHI0 MX XapaKTepHbIX CBOMCTB U Ha
OCHOBE OIIBbITOB, IeMOHCTPUPYIOLLMX JJaHHOe (hr3ruecKoe siBJieHUe;
pacrno3HaBaTh MpOSIBJIeHWEe U3yUeHHbIX (U3UUeCKUX SIBIEHUN B
OKpy)KarollleM Mupe, B TOM uucie (u3Myeckre sIBieHUs B TPUPOJE:
MpUMepbl ABWXXEHUSI C pa3/IMYHbIMU CKODOCTSIMHM B >KMUBOU U HEXUBOMU
npupojie, AeNCTBUe CWIbl TpPeHUsi B TIPUPOJie U TexXHUWKe, BIUSHUe
aTMocGhepHOro /laB/eHrsl Ha >KUBOM OpraHu3M, IlaBaHWe pbi0, phlyard B
TeJie uesioBeKa, MPU 3TOM TepeBO/IUTh MPAKTUUeCKYH0 3aJjauy B yueOHYIO,
BbIJIe/ISITh CyIl[eCTBeHHbIe CBOMCTBA (MpU3HaKK) (hH3UUYeCcKUX sIBIeHUH;
OMKCHIBATH U3yUEHHbIE CBOMCTBA Tel U (PU3UUECKUEe SIBJIEHUS, UCTIO0JIb3YS
¢dusnueckre BeMMUWHBI (Macca, 0OBEM, TJIOTHOCTH BeIeCTBa, BpeMs,
MyTb, CKOPOCTb, CPe/IHsIsI CKOPOCTb, CUJa YIPYTrOCTH, CUJIA TSDKECTH, BeC
Tesa, CWIa TpeHus, JaBjeHue (TBEPAOro Tesna, >KUJKOCTH, Trasza),
BbITA/IKUBAIOIIlasi CUla, MexaHWdeckasi paboTa, MOILHOCTb, TJIeU0 CHJIbI,
MOMEHT CWIbl, KO3(Q@ULIMEHT TMOJe3HOro [JeHCTBUS MeXaHW3MOB,
KUHeTHYeCcKasi U TOTeHL[ua/JbHas SHeprus), MpU OMNMCAHUU TMPaBUIBHO
TPAKTOBAaTb  (PU3WYECKUII  CMBIC  MCIO/Ab3yEMbIX  BeIMUMH, UX
0003HaueHHs W eAUHWIIBl (U3NUECKHUX BeIMUWH, HaXOJUTh (POPMYJIBI,
CBSI3bIBAIOLME JaHHYI0 (PU3NUYECKYIO BEMUMHY C JPYTMMU BeTUUYUHAMU,
CTPOUTD IpapUKu U3yueHHbIX 3aBUCUMOCTeN (PH3UUeCKUX BeJTUUYMH;
XapakTepu3oBaTb CBOMCTBA Tes, (QU3NUYecKue SIBJEHUSI W TPOLIeCChl,
VCTIO/b3Ys TIpaBWIa CJIOKEeHUsI CWJ (BAOJIb OJHOW MPSIMOM), 3aKOH ['yka,
3akoH [lackassi, 3akoH ApxuMme/ia, TIPaBUJIO PaBHOBecHs pbiuara (6/10Ka),



«30710TOe TIPABW/IO» MEXaHUKH, 3aKOH COXpaHeHWs MeXaHUUeCKOH
SHepruM, Npyd 5TOM [aBaTb CJOBECHYIO (DOPMYJIMPDOBKY 3aKOHa U
3arMChIBaTh €r0 MaTeMaTHUUeCcKoe BbIpaXkeHUe;

00BSICHATE (hri3UUecKue sIBJIEHUS, TIPOLIeCChl U CBOMCTBA TeJl, B TOM UHCJIe
M B KOHTEKCTe CUTyalu{d [PaKTUKOOPHEHTUPOBAaHHOIO XapakKTepa:
BBISIB/IAT TIPUYMHHO-C/Ie[ICTBEHHbIe CBSI3U, CTPOUThH 00bsiCHeHHe u3 1-2
JIOTUYECKHX LIaroB C OMOpPOW Ha 1—2 M3yudeHHbIX CBOWMCTBA (PU3NUYECKHX
sSIBJIEHUH, (PU3MUEeCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelaTb pacuéTHble 3a7auud B 1-2 JeNCTBUS, MCMO/b3ys 3aKOHbI U
(dopMysibl, CBsi3bIBarOLue (U3MUeCKUe BeIWUMHBbL: Ha OCHOBe aHasu3a
yCJIOBUS 33/lauyl 3alIMChIBATh KPaTKOe yCJIOBHe, MOJCTaB/IATh (pr3nuecKue
Be/IMUMHBI B ()OpPMyJ/ibl M TIPOBOAUTH PaCyéTbl, HAXOAUTb CIIPABOUHbIE
JaHHble, HeoOXOAUMBIe [I7Is pellieHus 3a/lay, OL[eHUBaTh PeaTMCTUYHOCTD
MOJTyuUeHHOW (pr3MUeCKOl BeTMUNHbI;

pacrio3HaBaTb TMpo6JieMbl, KOTOpble MOKHO peLIUTb T[PU TOMOIIU
(pM3MYeCKUX MeTOZI0B, B OIIMCAHUU UCC/Iel0BaHUs Bbl/le/ISITh [IpOBepsieMoe
npeArnoyio)keHde  (TUMoTe3y),  pa3avuaTb W MHTepIIPeTHPOBAThb
TOJTyUeHHbIN pe3y/ibTaT, HaxXOAUTb OIIMOKKM B XOJe OIbITa, JAesaThb
BBIBO/IbI 110 €r0 pe3y/bTaTam;

MPOBOJUThL OMBITHI 1O HabMoAeHut0 (pU3NUeCKUX SIBI€HUN WU
bu3nUecKux CBONCTB TeJI: dhopMynMpoBaTh rpoBepsieMble
TIPeTI0NI0XKeH s, COOMpaTh YCTaHOBKY W3 TPe/JIOKeHHOro 0060py10BaHMs,
3arrChIBaTh X0/ OMbITa U (HOPMYIUPOBATh BbIBOJbI;

BBITMIO/IHATE TMPsIMble U3MepeHUsl pacCTOsIHWS, BpPEMEeHM, MacChl Teja,
06béMa, CuIbl U TeMmIlepaTypbl C HCIOJb30BaHHWEM aHaJOrOBbIX U
1[UGPOBBIX TMPUOOPOB, 3alMChIBaTh TIOKa3aHHs TIPUOOPOB C yUETOM
3aZIaHHOM abCOTFOTHOM MOTPEITHOCTU W3MepeHUH;

MPOBOJIUTH UCC/Ie0BaHMe 3aBUCUMOCTH OJIHOM (PM3MUeCKOM BeJTMUMHBI OT
JOPYroM C WCIOMb30BaHUEM TPSIMBIX MW3MepeHWW (3aBUCHMOCTU MyTH
PaBHOMEPHO [IBWKYILErOCs Tejla OT BPeMeHU [BWKEHUS Tesa, CHUJIbI
TPEHUs CKOJILKEeHUS OT Beca TeJia, KaueCcTBa 00paboTKH MOBEPXHOCTeM Tesl
Y He3aBUCHMOCTH CUJIbI TPEHUS OT MJIOLIau COTIPUKOCHOBEHUS TeJl, CUJIbI
YTIPYTOCTH OT yAAVHEHUs! TMPYKUHbI, BBITATKMBAIOIEN CUIbI OT 00BbEMa
MOTPY’>KEHHOW 4aCTH Tesla U OT IVIOTHOCTH >KUJKOCTH, eé He3aBUCHUMOCTU
OT TUIOTHOCTH TeJjia, OT IJIyOUHbI, Ha KOTOPYIO MOTPY’KEHO Teslo, YCIOBUM
TJIaBaHUsI TeJl, YC/OBUN paBHOBeCUs pbluara M OJI0KOB), y4acTBOBAaTb B
TJIaHUPOBaHUM  yueOHOTO MCCAe/l0OBaHUsl, COOUpaThb YCTAaHOBKY U
BBITIO/IHATE M3MepeHusi, Cjaefysl TMpeAJo)KeHHOMY IlaHy, (UKCHPOBAThb
pe3yJibTaThbl IMOyYeHHOM 3aBUCUMOCTH (DM3UUECKHUX BeIUUMH B BHJE



Tipe/i/IoyKeHHBIX Tabnui] U rpadukoB, [enaTh BLIBOJALI MO pe3y/bTaTaM
WCCie/JOBaHMS;

MIPOBO/IUTh KOCBEHHbIE H3MepeHUsi (U3NUYeCKUX BeIUUuH (TUVIOTHOCTD
BellleCTBAa JKUAKOCTU U TBEPAOrO Tesjla, CWIa TPEHUS CKOJIb)KeHUs,
JaBfeHWe  BO3/yXa, BbITAJIKMBAlOI[asi CWla, [JeHCTByOIIas Ha
MOTPY)KEHHOE B JKUAKOCTb Tesio, KO3(PPUIMEeHT T0e3HOro AelCTBUS
MPOCTBIX MEXaHWU3MOB), CJiefiysl TPeAIOKeHHONM WHCTPYKIMU: TIpU
BBITMIOJITHEHUM HW3MepeHHi coOupaTh 3KCTepUMEHTalbHYI YCTaHOBKY U
BBIUMC/ISITh 3HaUeHe NCKOMOW BeJTHUMHBI;

cobroJaTh TIpaBr/ia TEXHUKH 0€3011aCHOCTH TP paboTe ¢ 1abopaTopHbIM
o0opyZoBaHUEM;

yKa3bIBaTh MPUHIUIBI JEMCTBUS NMPHOOPOB M TEXHUUECKHUX YCTPOMCTB:
BeCbl, TepMOMETp, [AWHAMOMETp, COoOIIaroluecss CocyAbl, Oapomerp,
pbluar, oABMKHBIN ¥ HETTOABI>KHBIHN 0/10K, HAaK/IOHHASI TIJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUMbI  AeWCTBUS HW3YUYeHHbIX TIPUOOPOB U
TeXHUUYeCKUX YCTPOMCTB C OIOPOM Ha WX OMNMUCaHUs (B TOM UUCIIE:
TMO/IIIUITHUKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIAYECKU Ipecc,
MaHOMeTp, BbICOTOMep, TOPIIIHEBOM HAacOC, apeoMeTp), UCTIO/b3Ysl 3HaHUS
0 CBOMCTBax (U3NUeCKUX sIBIeHHWN U HeoOxogumbie (pu3nuecKre 3aKOHBI
Y 3aKOHOMEpPHOCTH;

MPUBOAUTH  MpUMepbl  (HaXOAWTb  WH(POPMALMIO O  TpuUMepax)
MPAaKTUYEeCKOTO HCTIOb30BaHUsl (U3WUeCKUX 3HAaHWUM B TIOBCEJIHEBHOU
JKU3HU i oOecrieueHus1 6e301MaCHOCTU TIPU 00palljeH|u C MpruOopamMu U
TeXHUUECKHMH YyCTPOWCTBaMU, COXPAHEHHWs 3[0pOBbs W COOIOZEeHUS
HOPM 3K0JIOTUYEeCKOTO TOBeJileHUs B OKpY»Karollel cpe/ie;

OCYLIeCTB/ISITh OTOODP WCTOYHWKOB uH(MoOpMaluu B VIHTepHeTe B
COOTBETCTBUM C 33JJAHHBIM TTOUCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIIUXCS
3HaHUW W TIyTéM CpaBHEHHs pa3/IMUHbIX HWCTOUYHUKOB BBIJENSThH
vH(bOpMalLMo, KOTopasi SIB/SeTCS TPOTUBOPEUYMBOM WM MOXKET ObITb
HeJI0CTOBEepPHOM;

WCTIO/Ib30BaTh TIPU BBITIOJTHEHUH yUeOHbIX 3a/laHui Hay4YHO-TIOMYJISIPHYO
UTepaTypy (U3MYeCcKoro CoZepkKaHWs, CIpaBOUHble MaTepuasbl,
pecypchl ceTu VIHTepHeT, B/aZieTh MpHUEMaMH KOHCIIEKTUPOBaHUS TEKCTa,
nipeobpa3oBanus HHGOPMaLMK U3 0THOM 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/jaBaTh COOCTBEHHbIE KpaTKWe IMHMChbMeHHbIe M yCTHbIe COOOIIeHUs] Ha
OCHOBe 2—3 MCTOYHHKOB WH(pOpMaluy (PrU3UUecKoro Cofiep>KaHusi, B TOM
yrcse NMyO/JIMYHO ZiesiaTh KpaTKhe COOOILeHUsi O pe3yJbTaTaxX IPOeKTOB
WM  yueOHBIX WCC/e[OBaHWM, TIPU 3TOM TPaMOTHO WHCII0/Ib30BaTh



W3yueHHbIM TIOHATUMHBLIM anmapaT Kypca (U3MWKH, COMNPOBOXK/ATh
BBICTYTIJIEHHE TIpe3eHTalew;

TIPA  BBITIOJTHEHUM YUeOHBIX TIPOEKTOB M HCC/eOBaHWM pacTipeenisiTh
00513aHHOCTH B TPYIINle B COOTBETCTBUM C IIOCTABJIEHHBIMH 3aJjauaMHy,
C/Ie[UTh 3a BbITIOJIHEHWEM TUIaHa [JIelCTBUM, afleKBaTHO OL|eHUBAaTh
COOCTBeHHBIM  BK/JaJ, B  JesSTeJIbHOCTb  TPYMIbI,  BLICTPAaWBaTh
KOMMYHUKaTUBHOE B3aMO/IeHiCTBUE, YUUThIBasi MHEHUE OKPY KaroIUX.

K koHily oOyueHusi B 8 Kijtacce mpejMeTHbIe pe3y/ibTaThl Ha 6@30BOM YpPOBHe
JOJDKHBI OTpaXkaTb C(HOPMUPOBAHHOCTh ¥ 00yJarOIUXCsl YMEHUH:

WCII0/Ib30BaTh TOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOe ABMKeHUe
aTOMOB U MOJIEKY/JI, arperaTHble COCTOSIHUS BellleCTBa, KPUCTA/I/TMUeCKre U
amop(Hble Tesa, HACBIIEHHBIM W HEHAChII[eHHbIM Tap, BJIAKHOCTh
BO3/lyXa, TemIieparypa, BHYTDeHHsII SHeprusi, TeIJIOBOW [IBUraTe/b,
3/IeMeHTapHbIN 3/IeKTPUUECKUM 3apsifi, 3JeKTpUueckoe roJie, POBOJHUKU
Y IN3JIEKTPUKH, IOCTOSTHHBIN 3/IEKTPUUYECKUN TOK, MarHUTHOE T10J1€;
pasnuyarh siBjieHUs (TerUioBOe paclIMpeHWe U C)KaTue, Teriornepejauva,
TeIJIOBOe paBHOBeCHe, CMauvBaHUe, KalW//ISIpDHbIE SIBJIEHUs, UCIIapeHue,
KOHJIeHCal[ysi, TUIaBjeHue, KpUCTa/au3anus (OTBep/ieBaHue), KUIeHUe,
Terionepejaya (TeryIonpoBOAHOCTb, KOHBeKIUS, n3J/lyyeHue),
3/1IeKTpU3alysl TeJl, B3auMO/|eliCTBYe 3apsi[ioB, JeHCTBUS 37eKTPUUECKOro
TOKa, KOPOTKOe 3aMblKaHWe, B3auUMO/IeiICTBUe MAarHWUTOB, [IelCTBUe
MarHUTHOTO TIO/IST Ha TIPOBOJJHUK C TOKOM, 3/IeKTPOMAarHuTHasi UHAYKIUS)
MO0 OMNMCAHUID WX XapaKTepHbIX CBOWCTB U Ha OCHOBE OIbITOB,
JIeMOHCTPUPYIOLIUX JaHHOe (hr3UUecKoe sIBJIeHUE;

pacrio3HaBaTh TIPOsIBJIeHWE UW3Y4YeHHbIX (U3UUEeCKUX SIBJIGHUHA B
OKpY’KalolljeM MHpe, B TOM uucie (U3MUYecKue SIBJIeHUs] B TMPUPOJE:
MOBEPXHOCTHOE HaTshKeHWe W KalW/uispHble sIBJieHWs B TIPUPO/E,
KpUCTas/ulbl B Tipupoje, usnydeHue CojHIja, 3amep3aHue BO/IOEMOB,
MopcKue 6pu3bl, 06pa3oBaHUe pPOChl, TYMaHa, WHesi, CHera, 3/IeKTprUuecKue
siBJIeHHUs. B aTMocdepe, 3/€KTPUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE
none 3em/M, JApeld MOJHOCOB, POJIb MarHUTHOTO TIO/S [Ji >KU3HU Ha
3emsie, TIO/ISIPHOE CHUSIHUE, MDY 3TOM TEePeBOIUTh MPaKTUUECKYI0 3a7auy B
yueOHYI0, BBIZIE/IATh CYII[eCTBEHHbIE CBOMCTBA (TIpU3HAKM) (DU3UUECKUX
SIBJICHUU,

OIMUCHIBAaTh U3yueHHbIe CBOMCTBA Tel U (hU3UUeCKUe SIBJIeHUS, UCTIOJb3YS
bu3nueckue BelMUUHbI (TeMIiepaTypa, BHyTPEHHSISI SHeprusi, KOJM4eCTBO
TeIUIOThI, y/Je/ibHasi TeIUIOEMKOCTh BellleCTBa, yJelbHas TeroTa
TIaB/IeHUs, y/enbHas TeryioTa MapooOpa3oBaHus, yjefbHasi TeryioTa
CropaHusi TOIUIMBA, KO3(@UIMEHT TMOJe3HOr0 [JeUCTBUS TerlIOBOU



MallIuHbl, OTHOCHUTe/IbHAasi BaXXHOCTb BO3ZyXa, 3JIEKTPUUECKWM 3apsi],
CWia TOKa, 3/eKTPUYECKOe HarpshKeHue, COTMpPOTHBJIEHWE TIPOBO/IHHMKA,
yenbHOe  COMpOTHB/IeHWEe  BelllecTBa, paboTa W MOILHOCTb
5/IEKTPUYECKOTO  TOKA), TIpU  ONWCAHWM TNPABUIBHO  TPAaKTOBAaThb
bu3nUecKruii CMBIC/T KCIOJ/Ib3YeMbIX BeJIMUMH, 0003HAuUeHUs U eJUHUIIbI
du3nueckKux BeJWUYMH, HAaXOAWUTb (OPMYJbl, CBSI3bIBAIOLIME [IaHHYIO
(GbU3MUeCKy0 BeIMUYMHY C JPYTMMMU BeJMUYMHAMH, CTPOUThH TpaduKu
M3yUeHHBIX 3aBUCUMOCTeN (PM3UYeCKUX Be/IUUKH;

XapakTepu3oBaThb CBOWCTBa Tes, (U3MUecKre SIBJIEHUSI U TIPOLIeCChI,
WCIO/Ib3ysl OCHOBHbBIE TIOJIOXKEHUS] MOJIEKY/ISIPHO-KUHETUUeCKOW TeopuH
CTPOEHUSI BellleCTBa, MPUHLMIT CyINepHo3uLUu Toyield (Ha KaueCTBeHHOM
YPOBHE), 3aKOH COXpaHeHMs 3aps/a, 3akoH OMa [1/1s1 yyacTKa Lelu, 3aKOH
Ixoyns—JleHua, 3aKOH COXpaHEHUsI SHEPruM, TMpA 3STOM [aBaThb
C/I0BeCHYIO0 (DOpMYJIMPOBKY 3aKOHAa W 3alyChiBaTh €ro MaTeMaTUuecKoe
BbIDa)KEHUE;

O0BSICHSTH (pU3HMUeCcKHe TPOLlecChl U CBOWMCTBA Tel, B TOM 4UHC/ie U B
KOHTEKCTe CUTYalluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISB/ISATH
MIPUUKMHHOC/IeZICTBEeHHbIE CBSI3H, CTPOUTH 00BsICHEHWe U3 1-2 JIOTUUeCcKuX
IIIaroB C OIOpoM Ha 1-2 H3yueHHBIX CBOMCTBA (hU3WUECKUX SIBJIEHUM,
(br3nUeCcKuX 3aKOHOB WK 3aKOHOMEPHOCTEM;

peliaThb pacuéTHble 3ajjauuM B 2—3 [EeUCTBUS, HCIIONb3ys 3aKOHBI U
dbopmysibl, CBsI3bIBAIOIME (PU3NUECKHEe Be/JWUMHBI: Ha OCHOBE aHalIu3a
YCJIOBUSL 3a/laud 3alMChIBaTh KpPaTKOe YCJIOBHE, BBISIBJSATb HEJOCTaTOK
JaHHBIX 711 pellleHWs] 3a7iaud, BbIOMpaTh 3aKOHBI U (HOPMYJIbI,
HeoOxouMble [ijii e€ pellleHUs, TIPOBOAUTb pacuéTbl W CpPaBHUBATH
MoTyueHHOe 3HaueHre (PU3rueCcKou BeJTMUYMHBI C U3BECTHBIMU JJaHHbIMU;
pacrio3HaBathb IPoOOeMbl, KOTOPble MOXKHO PpeIUTh TpPH ITOMOIIH
bu3nUeckux MeTOZOB, WCIIO/b3ysl OMMCAaHWe UCC/ie[JOBaHusl, BbIE/SATh
MpoBepsieMoe  TpeATNoJOKeHWe, OLIeHWBaTh TMPABU/IbHOCTb TOPSiAKa
MpOBe/IeHUsI UCCJIeJOBaHus, [ieJlaTh BbIBOJbL;

MPOBOZIUTH  OMBITBI TI0 HAOJIOJeHWI0 (U3NUECKUX SIBJIEHUM WM
bur3nUeckux CBOUCTB Tesl (KanwisipHble sIBJIeHUs], 3aBUCUMOCTD [/laBJ/IeHUSI
BO3/[yXa OT ero 00béMa, TemriepaTyphl, CKOPOCTH TpOLiecca OCThIBAaHUS U
HarpeBaHWsi TpYM M3AyUYeHUM OT LiBeTa W3/yuaroliei (Ior/ioljaroiei)
MOBEPXHOCTH, CKOPOCTh MCIApeHusi BOJbl OT TeMIiepaTypbl KUJKOCTU U
IJIolagu eé TIOBePXHOCTH, 37eKTpU3alys Tejl W B3auMOJEUCTBUE
S7IEKTPUYECKUX 3apsi/loB, B3aWMOJIEWCTBHE TIOCTOSIHHBIX MAarHWUTOB,
BU3ya/M3alusi MarHUTHBIX TI0Jied TIOCTOSIHHBIX MAarHUTOB, [eWCTBUS
MarHMTHOTO MO/ Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA 3/IEKTPOABUTATE/ST TIOCTOSIHHOTO TOKA): (POPMYJIMPOBATh
ripoBepsieMble TpeATo0KeH!us,, COOMpaTh YCTAHOBKY U3 TIPe//I0)KeHHOTO
000py/10BaHUs, OMMCBIBATh X0/ OTbITa U (HOPMYIMPOBATh BHIBOJIBI;
BLITIOJIHATE ~ TIPsSIMble  W3MEpPeHUs]  TemrepaTypbl,  OTHOCHTE/LHOU
BJI@KHOCTH BO3[lyXa, CWIbl TOKa, HAlpsDKeHUs C WCIO0Ib30BaHUEM
aHa/IOTOBbIX TIPUOOPOB W [JaTYMKOB (PU3NUECKUX BeIUUMH, CPaBHUBATb
pe3yJ/ibTaTbl U3MepeHUl C YUéTOM 3aJjJaHHOM abCOMIOTHOM MOTPeIHOCTH;
TIPOBO/IUTH UCC/Ie/IOBaHUe 3aBUCUMOCTU OFHOM (hM3UUeCKOl BeJTMUUHBI OT
IpyroM C WCHOJIb30BaHWEM TIPSIMBIX  U3MepeHUM  (3aBUCHUMOCTH
COTIPDOTHB/IEHUS] TIPOBOJHUKA OT €ro IMHBI, TI/IOM[ad TIOTIepeYHOTO
CeueHus U yZe/IbHOTO COTPOTHB/IEHUS BelljeCTBa MIPOBOHMKA, CUJTbI TOKA,
UAYIEro 4Yepe3 IIPOBOAHMK, OT HaNpsDKeHHST Ha IIPOBOJHUKE,
WCCe/JoBaHUe TI0C/Ae/0BaTe/IbHOTO W Mapasijie/ibHOTO — COeUHEeHUM
MPOBO/IHUKOB): TUIAHMPOBAThb MCC/Ie[lOBaHWe, COOMpaTh YCTAHOBKY U
BLITIOJIHATE M3MepeHusi, Caeysl TpeAJo’KeHHOMY TulaHy, (HUKCHpOBAThb
pe3y/ibTaThl TMOAYyYeHHOW 3aBUCMMOCTA B BHje Tabnuil ¥ rpadukos,
JleJ1aTh BBIBOJIBI 110 pe3y/ibTaTaM UCC/IeI0BaHMSI;

MPOBOZINTH KOCBEHHBbIe W3MepeHUs (GHU3NUeCKUX BequuuH (y[enbHas
TETUIOEMKOCTh ~ BeIl[eCTBa, COTPOTHB/IeHWEe TIPOBOAHUKA, pabota W
MOII[HOCTb 3J/IEKTPUUECKOr0 TOKa): TJIaHUPOBaTh H3MepeHus, coOupaThb
9KCTIIePUMEHTAIbHYI0 YCTaHOBKY, CeAys MpeayIoKeHHOW WHCTPYKLWH, U
BBIUMC/ISITh 3HaUeHNEe BeJTMUMHBI;

co0ro/IaTh TIpaBU/Ia TEXHUKW 0e30MacHOCTH Mpy paboTe ¢ labopaTOpHBIM
obopyoBaHHEM;

XapaKTepu3oBaTh TMPUHLUMbI  AeWCTBUS W3y4YeHHbIX TIPUOOPOB U
TeXHUUECKHUX YCTPOWCTB C OIOPOH Ha WX ONHMCAHUA (B TOM UHCIIe:
cucTeMa OTOITUIEHWs JIOMOB, TMTPOMETp, TapoBasi TypOuWHa, amriepMmeTp,
BOJIbTMETDP, CUETUMK 3TeKTPUUECKOW JHEpPrUH, 3JIeKTPOOCBETUTE/bHbIE
npubophbI, HarpeBaTe/ibHbIe 71eKTPONPHUOOpPHI (TIPUMEphI), 3/IeKTpUUeCcKUe
NpeloXpaHuTe T, 3/IeKTPOMarHuT, 3/1eKTPOABUTaTe b TOCTOSTHHOTO TOKa),
WICTIO/Ib3YST 3HAHHWSI O CBOWMCTBAx (DM3MUECKUX SIBJIEHUH W HeoOXouMble
(u3rueckre 3aKOHOMEepPHOCTHY;

pacro3HaBaTh TIPOCThIe TeXHWUYECKHe YCTPOMCTBA U HW3MEPUTe/bHbIe
npubopbl 1O CXeMaM U CXeMaTUYHbIM pUCYHKaM (JKUAKOCTHBIM
TePMOMETp, TEPMOC, TICHXPOMETpP, TMTPOMETp, JBHraTe/lb BHYTPEHHEro
CropaHusi, 37IeKTPOCKOI, PEeOoCTaT), COCTaB/SATh CXeMbl 3JIeKTPUUYeCKUX
1erieil C roc/iefloBaTe/IbHBIM U Tlapasie/lbHbIM COe/IMHEeHNeM 37IeMeHTOB,
pa3nuuasi yCJI0BHbIe 0003HaUeHHsI 37IEMEHTOB 3/IeKTPUUeCKUX TieTIei;



MPUBOJUTE  TMpUMepbl  (HaxoAuTh  HHGOPMALMI0 O  TpUMepax)
MPaKTUYeCKOro MCIO/b30BaHUsl (PM3MYECKUX 3HAHUU B TOBCEJHEBHOU
JKU3HU [171s1 oOecrieueHrsi 6e301acHOCTH MPHU oOpallleHruu ¢ npubopamu u
TeXHUUYEeCKUMH YCTPOMCTBaMH, COXpaHeHHsl 37I0POBbsi U COOJIIOZeHUs
HOPM KO0JIOTUUYECKOTO TTOBeJieHUs B OKpY»Karollel cpe/ie;

OCYILIeCTB/SATh TIOUCK WH(OpMauu  (U3NYECKOTO0 COZiep)KaHusi B
WHTepHeTe, Ha OCHOBE HWMEIOIIUXCS 3HAHUM W TyTéM CpaBHEHUs
JIOTIOJIHUTE/IBHBIX ~ MCTOUHHMKOB  BbIIENSTh  MH(OpMALMIO, KOTopas
SIBJISIETCSI TIPOTUBOPEUMBON WJIM MOKeT ObITh HeJJOCTOBEPHOM;
WCTI0/Tb30BaTh TP BBIMIOJTHEHUU yueOHBIX 3a/laHHi HayUHO-TIOMYJISSPHYIO
nuTepaTypy — (uU3MUeckoro cofep)kaHWs, CIIpaBOUHble MaTepHaibl,
pecypchl cetu VIHTepHeT, BafieTb NMpUéMaMu KOHCIIEKTUPOBaHUS TEKCTa,
ripeobpa3oBaHysi THPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JjaBaTb COOCTBeHHbIe TMHUCbMEeHHble W KpaTKHe YCTHble COOOIIeHus,
00001m1ass WHGOpPMALMI0O W3 HECKOJbKHUX MCTOYHMKOB (DHU3UUeCKOTo
cofep)KaHusi, B TOM uuc/ie TMyOJUYHO TPeACTaB/AsATb pe3y/bTaThbl
TIPOEKTHOM W/ UCC/e/l0BaTeIbCKOW esTeTbHOCTH, MPYU 3TOM T'PAaMOTHO
WCTIOMb30BaTh M3yueHHbI TOHSTUMHBIA amnmapaT Kypca (DU3MKY,
COTIPOBOXK/IATh BLICTYTI/IEHUE TIpe3eHTal|uel;

MPU  BBITIOJIHEHWU YueOHBIX TPOEKTOB U HWCCAel0oBaHUN (U3NUECKUX
MPOLIeCCOB pacrpefiesiiTb 0053aHHOCTM B TpyIMie B COOTBETCTBUU C
MOCTaB/IeHHbIMU 3a/ladyaMH, CeIUTh 3a BBIMIOJTHEHUEM I/laHa [|eHCTBUM U
KODpPEeKTHpPOBaThb €ro, aZieKBaTHO OLleHMBaTb COOCTBEHHBbIM BKJIaJ, B
JIesiTeIbHOCTh TPYIIIbI, BHICTPAaUBAaTh KOMMYHUKAaTHBHOE B3aUMO/IeliCTBYe,
TIPOSIBJIsisi TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koHIly oOyueHusi B 9 KJ1acce rpeiMeTHbIe pe3y/ibTaThl Ha 6a30BOM ypOBHE
JIOJDKHBI OTPa)kaTb CPOPMUPOBAHHOCTD Y 00yUarOIINXCsl YMEHUH:

WCIO0J/Ib30BaTh TOHSITUSI: CUCTeMa OTCuéTa, MarepuajbHasi TOUKa,
TPaeKTOpUsi, OTHOCHUTETbHOCTh MeXaHWUYeCKOro [ABWXXeHUs], Aedhopmariusi
(yripyrasi, mjacTuyeckasi), TpPeHHWe, LIeHTPOCTPEMUTE/IbHOe YCKODEeHHe,
HEBECOMOCTb U Teperpy3ku, I[eHTP TsKecTd, abCoJTIOTHO TBEpJOe TeJlo,
L[EHTP TSDKeCTW TBEPZOro Teja, PaBHOBeCcHe, MeXaHUUeCcKre Koyie0aHus U
BOJIHBI, 3BYK, WH(GPa3BYK U Y/AbTPA3BYK, 3/€KTPOMAarHUTHbIE BOJIHBI,
IIKasia 371eKTPOMarHUTHBIX BOJTH, CBeT, O/TM30PYKOCTh U /1aTbHO30PKOCTh,
CTIEeKTPhI UCTTyCKaHUsI U TIOTJIOIIeHus], anbda, 6eTa- U ramMMa-u3/TydeHus,
W30TOIIbl, Si/jepHasi SHepPreTHKa;

pa3/ivuath sBjeHUs1 (paBHOMEpDHOe M HepaBHOMEpDHOe TPSIMOJIMHEWHOe
IBIDKeHWe, PaBHOYCKODeHHOe TIPSMOJIMHeWHOe [BIKeHue, CBOOOAHOe
rnajieHue Tesl, paBHOMEpPHOe BW)XEHHE M0 OKPY>XHOCTH, B3aUMOZENCTBHE



Tes, peakTUBHOe JBI)KeHUe, KojebarenmbHOe ABIKeHHWe (3aTyxarollue U
BLIHY)K/IeHHble KoJyiebaHMsi), pe30HaHC, BOJIHOBOe ABM)KeHUe, OTpakeHUe
3ByKa, MNPSIMOJIMHEMHOE pacClpoCTpaHeHHe, OTpaKeHWe U MpesioM/ieHHe
CBeTa, TI0JTHOe BHYTPeHHee OTPakeHUe CBeTa, pa3jioxKeHre 0eioro cBeTa B
CIIeKTP U CJIO)KeHHe CHeKTpaJbHbIX LIBETOB, JUCIIEPCUST CBeTa,
ecTeCTBeHHasi PaJiIMOaKTUBHOCTb, BO3HUKHOBEHUE JMHENYaTOro CreKTpa
W3/yUYeHus ) M0 OMMCAHWI0 UX XapaKTepPHBbIX CBOMCTB M HAa OCHOBE OMbITOB,
JIeMOHCTPUPYIOLINX JaHHOe (hU3hUeCcKoe SIBJIEHUE;

pacrio3HaBaTh TIPOsiBJieHWe UW3yueHHbIX (U3UUeCKUX SIBJIeHUW B
OKpy)KatolljeM Mupe (B TOM uuc/le (pu3hueckue siBJIeHUs] B TPUPOJE:
TIPWIMUBBI U OTJIMBBI, [BW)KeHHe 1yiaHeT CO/IHEUHOM CHUCTeMbl, PeaKTUBHOE
JIBIDKEHUE JKUBBIX OpPraHW3MOB, BOCIIPUSITHE 3BYKOB >KUBOTHBIMH,
3em/IeTpsiCeHUe, CeWCMUYeCcKWe BOJIHBIL, LIyHaMH, 3XO0, I[BeTa Tel,
OTTUYeCKHe sIBJeHUs B TIpUpOjie, OWOMOrMueckoe [AelCTBHE BUIAWMOTO,
yAbTPaUoIeTOBOr0O W PEHTTeHOBCKOrO M3/yYeHUW, eCTeCTBEeHHbIN
PaZiMOaKTUBHBIM (POH, KOCMHYECKHe Jyud, PaJMOaKTUBHOE U3TyuyeHue
MPUPOJHBIX MHUHEpAOB, [eUCTBUE paJMOAaKTUBHBIX W3/yUeHUM Ha
OpraHv3M YeJ/IOBeKa), MpU 3TOM MepPeBOAUTb MPAaKTUUECKyH 3ajauy B
yueOHYI0, BBIZIE/IATH CYII[eCTBEHHbIE CBOMCTBA (TIpU3HAKK) (DU3UUECKUX
SIBJICHUU,

OMMCHIBaTh U3yUYeHHbIe CBOMCTBA Tel U (hH3MUecKUe SIBJIeHUS], UCTIO/Ib3YsI
(du3nyeckre BeJMUUHBI (CpefHsII M MrHOBEHHas CKODOCTb Teja IpHU
HEPaBHOMEDHOM [IBW)KEHUH, YCKOpDeHHe, TepeMellleHue, MyTb, YTrJoBas
CKOPOCTb, CW/ia TpeHus, Cuja YMNpPYroCTH, CWla TSDKECTH, YCKOpeHue
cBOOO/IHOTO TIaZieHus, BeC Tejla, HUMIYJIbC Tejla, WMITYJbC CUJIB,
MeXaHWJYecKass paboTa M MOIIHOCTh, TIOTeHI[MaZbHAsl SHEpPrusl Teja,
MOJHSATOrO HaJ, TOBEPXHOCTBIO 3€MJ/IM, MOTeHLUalbHasi SHeprusi CKaTou
MPY>KUHBI, KUHETWYEeCKasi SHeprvs, IIOJHasi MexXaHW4yeckasi >SHeprus,
Mepuoy, U YacToTa KojiebaHui, /JTMHa BOTHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBeTa, MOKa3aTe/b MpeIOMJIeHUs] Cpefibl), TIPU OMMCaHUU
MPaBWIbHO TPaKTOBaTb (DU3WUYECKUM CMBICA HWCMOJIb3yeMbIX BeJUUUH,
0003HaueHHsIT W eJUHMIIBl (U3NUECKUX BeIMUMH, HAaXOJUTh (POPMYJIBI,
CBsI3bIBAIOIIME JAaHHYIO (PU3NUECKYI0 BeJIMUMHY C JAPYTMMU BeJTMUUHAMU,
CTPOUTH TpapUKy N3yYeHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;
XapaKTepyu30BaTb CBOWMCTBa TeJs, (U3WUYeCKUe SBAeHHS W TIPOLIeCcChl,
WCIOJIb3ysl 3aKOH COXPaHEHUsI SHEePryuu, 3aKOH BCEMHUPHOIO TATOTEHUs,
MPUHLIAN  CyNepro3vlMi CWJ/, TIPUHLMUII OTHOCUTeNbHOCTH ['anues,
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHHWsI UMITYJ/ibCa, 3aKOHbI OTPa)KeHUs U
MpeIOMJIEHUST CBETA, 3aKOHbI COXPAHEHMsI 3apsiIOBOI0 U MacCOBOTO UMCes



NIpU SIJIePHBIX peakLusX, NpU 3TOM /laBaTb CJIOBECHYH (POPMYJIMPOBKY
3aKOHa M 3alMCbIBaTh €r0 MaTeMaThUueCKoe BbIpaKeHHe;

00OBSICHATh (hU3MUeCKHe TIPOIlecChl W CBOWMCTBA Tes, B TOM UHWC/Ie U B
KOHTEKCTe CUTYyal|il MPaKTUKOOPHEHTUPOBAHHOIO XapaKTepa: BbISIB/IATH
MIPUYUHHO-CJIe/ICTBEHHbIE CBSI3U, CTPOUThL 00bSICHEHUE U3 2—3 JIOrMUecKux
IIarOB C OIOpOM Ha 2—3 H3yueHHbIX CBOMCTBA (hHU3MUECKUX SIBJIEHUM,
(r31UeCcKrX 3aKOHOB WA 3aKOHOMEPHOCTEM;

pemiatb pacuyéTHble 3a7aud (onMparoliydecs Ha CcUACTeMy U3 2-3
yPaBHEHHI), UCII0/b3ys 3aKOHbI U ()OPMYJIbl, CBS3bIBalOLIME (pr3nuecKue
Be/IMUMHBI: Ha OCHOBE aHaju3a yC/I0BUSl 3alaud 3alMChbIBaTh KpaTKoOe
yCJIOBUE, BBISIBISTh HEJOCTAIOLMEe WU WM30BbITOUHBIE /aHHble, BbIOWPAThH
3aKOHBI U (HhOpMyJibl, HeOOXOAUMBIe /ISl pelleHUs], IPOBOAUTb PacuéThl U
OLIeHMBaThb PEaJMCTUYHOCTh TIOJYUEHHOrO0 3HaueHus (PU3nMuecKou
Be/IUUMHBI;

pacrio3HaBaTb TMpo6JieMbl, KOTOpble MOKHO peLIUTb T[PU TOMOIIU
(U3MUeCKUX MeTOZ0B, WCIIO/b3Yys OMNHCAHWe WCC/Ie[JOBaHUs, BbIZIEATh
rpoBepsieMoe  TIPeJTI0/IOKeHHe, OLleHMBaTh TMPaBUIbHOCTh  TOPSKa
MpOBeJleHUs1  MCC/Ie[OBaHUs, [leflaTb  BbIBOJbI, MHTEPIIPETHPOBATH
pe3y/bTaThl HabJIOZIeHNH U OTILITOB;

MPOBOJUThL OMBITHI 1O HabMoAeHut0 (pU3NUeCKUX SIBI€HUN WU
(r3nUeCcKuX CBOWCTB Ten (M3yueHHWe BTOPOro 3akoHa HblOTOHa, 3akoHa
COXpaHeHUsI IHepPryH, 3aBUCUMOCTb Tieprofia KosiebaHuil TPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPY>KUHbI U HE3aBUCUMOCTb OT
aMIUTUTY/bl MasbIX KojebaHui, MpsiMOIMHeHHOe pacripoCTpaHeHue CBeTa,
passiokeHue Oesloro cBeTa B CIIEKTpP, U3yuyeHHWe CBONCTB M300pakeHus B
TJIOCKOM 3€epKajie ¥ CBOMCTB u300pakeHWs TipeZiMeTa B coOuparoleid
nuH3e, HaOJIIOZieHNe CIUVIOIIHBIX M JIMHEMUaThIX CIIeKTPOB U3/IyueHUs):
CaMOCTOSITE/IbHO ~ coOMpaTh yCTAaHOBKY M3 u30bITOYHOro Habopa
obopy/ZioBaHUs, OMWCHIBaTH  XOJ, OMbITAa W €ro  pe3y/bTaThl,
(opMy/IMpOBaTh BHIBO/IBI;

MIPOBO/IUTH TIPU HEOOXOJUMOCTH CEepUI0 TPSIMbIX U3MEepPeHUH, Oorpeesisis
cpejHee 3HaueHWe H3MepsieMOM BelMUuWHbI ((POKyCHOe paccTosiHHe
cobuparoreli  JMH3bI), 0OOCHOBBIBATH BBIOOP CrOCO0a H3MepeHus
(u3MepuTeNbHOTO MpHOOpa);

MPOBOJUTL UCCHe[OBaHWe 3aBUCHMOCTeM (PU3NUeCKUX BeJIMYUH C
WCI0/Ib30BaHHEeM TIPSIMbIX U3MepeHWi (3aBUCMMOCTb MyTH OT BpeMeHU
MpY paBHOYCKOPEHHOM JBIWKeHUM 0e3 Haua/lbHOW CKODOCTH, Iepuoja
KonebaHUl MaTeMaTUUecKoro MasiTHUKA OT JIJIMHbI HUTH, 3aBUCUMOCTU
yrjia OTPaKeHusl CBeTa OT yrja MajleHus W yrja MpeoM/eHHs OT yria



najieHust): TUIaHUPOBaTh WCCAel0BaHUEe, CaMOCTOSITe/IbHO CoOMpaTh
YCTAaHOBKY, (DMKCHpOBaTb pe3y/bTaTbl [OTYYEHHOU 3aBUCHMOCTH
(bHU3MUeCKUX BeMWUWH B BHe TabuI] ¥ rpadyKoB, [efaTb BBIBOJBI IO
pe3y/bTaTaM UCC/Ie/JOBaHuSI;

MPOBO/IUTh KOCBEHHble W3MepeHUus (U3UUeCKUX BeUUMH (CpedHsist
CKODOCTb U YCKOpEeHWe Tejla TMpPH PaBHOYCKODEHHOM [IBW)KEHWH,
yCKOpeHue CBOOOJHOTrO mMajieHusi, KECTKOCTb MPY>KUHBI, KOI(PULUEHT
TPEeHUsI CKOJIbXEeHUsI, MeXaHWueckKass paboTa ¥ MOII[HOCTb, YacTOTa H
nepuof;, KojebaHW{i MaTeMaTUYeCKOrTO0 W TIPY)KMHHOTO MasiTHUKOB,
onTHYeckass cwia cobuparoieli JIMH3bI, paZAMOAKTHUBHbIN  (OH):
TJIAHUPOBaTh M3MepeHus], COOUpaTh IKCIIePUMEHTa/bHYI0 YCTaHOBKY U
BBITIO/IHSATh WM3MepeHUs, Cre/lysl Mpe//Io’KeHHONW MHCTPYKIIUW, BBIUHC/SATh
3HaueHHe BeJIMUMHBI U aHa/TM3UPOBaTh TO/TyYeHHbIe pe3y/bTaThl C YUETOM
3a/IaHHOU MOTPEITHOCTU U3MepPeHUl;

cobroJaTh TIpaBr/ia TEXHUKH 0€30T1acCHOCTH TP paboTe ¢ 1abopaTopHBIM
o0opyZ0BaHKEM;

pa3nuuaTh OCHOBHbIe TIPHU3HAKKW M3YUYeHHBIX (HU3UUECKUX MOJesei:
MaTepranbHas TOUKa, abCOMIOTHO TBEpZOE Te/0, TOUEUHBbIM HCTOUHUK
CBeTa, Jiy4, TOHKas J/IMH3a, TJlaHeTapHas MoOJelb aTroMa, HYKJIOHHas
MO/ieJib aTOMHOTO Si/Ipa;

XapaKTepu30BaTb TIPUHIUIBI  JeHCTBUS U3yUeHHbIX TPUOOpPOB U
TeXHUYEeCKHUX YCTPONCTB C OMOpPOM Ha WX oOmnucaHus (B TOM UHCe:
COUOMEeTp, JaTUMKW TIOJIO)KeHUs, PACCTOSSHUSI W YCKOpeHHs, pakeTa,
3X0/I0T, OUKM, T[epucKor, (oToanmnapar, ONTUYeCKHe CBETOBO/BI,
CMEeKTPOCKOM, [J03UMeTp, Kamepa BuibcoHa), WCMOAB3ysl 3HaHUSA O
CBOMCTBaX (M3MUECKMX SBJAEHWA W HeobXoguMble  GdU3NUECKHe
3aKOHOMEpHOCTY;

MCI0J/Ib30BaTh CXeMbl U CXeMaTHUUHble PUCYHKU WM3YU€HHBIX TeXHUUYEeCKHUX
YCTPOMCTB, U3MepUTebHbIX TPHUOOPOB M TEXHOJIOTUUECKHUX TIPOI[eCCOB
MpU pellieHuH Yy4eOHO-TIPaKTUUYeCKUX 3aZiau, OMNTUUecKhe CXeMbl [Jis
MOCTPOEHUsT N300payKeHWH B IJIOCKOM 3epKaJjie ¥ COOMparoliel TMH3e;
MPUBOAUTL  MpUMepbl  (HaXOoAWTb  UH(POpPMALMIO O  TpuUMepax)
MPaKTUYeCKOro MCMO/b30BaHUs (M3UUeCKUX 3HAaHWW B TIOBCEHEBHOM
JKU3HM 711 o0ecrieueHHs: 6e30macHOCTU MpU 00palljeHuy ¢ TpubopamMu U
TeXHUYECKUMH yCTPOWCTBaMM, COXpaHEHUs 37I0pOBbsS U COOMIOZeHUS
HOPM 3KOJIOTUUeCKOT0 TT0Be/[eHNsI B OKpY»Katollleit cpe/ie;

OCYIIeCTB/SATh TOUCK UHGPoOpMalvu (U3UUeCKOr0 COJlepXKaHUsl B
WHTepHeTe, camoCTOsITeNIbHO (DOPMYJIMPYS MOMCKOBBIN 3alpoOC, HAXOAUTh



MyTH OTpejie/ieHUs 10CTOBEPHOCTH TMOTyYeHHOW UH(POPMAaLIM Ha OCHOBE
MMEIOIIUXCS 3HAHUM U 10TTOJIHATE/TbHBIX UCTOYHUKOB;

WCTI0/Tb30BaTh TPU BBIMOTHEHUH YueOHBIX 3a/laHH Hay4HO-TTOMYJ/ISIPHYIO
UTepaTypy (U3MYeCcKoro COZep)kaHWs, CIpaBOUHble MaTepuabl,
pecypchl ceTy VIHTepHeT, B/iaJieTh TIpUéMaMy KOHCIIEKTUPOBaHUS TEKCTa,
ripeobpa3oBanus HHGOPMALMK U3 OTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTb COOCTBeHHbIe MUCbMEHHbIE U yCTHbIe COODIeHUsI Ha OCHOBe
MH(pOpMalMi U3 HECKOJbKUX HWCTOYHUKOB (PU3NUECKOTO COJleprKaHus,
nyO/IMYHO TIpe/ICTaB/ISATh Pe3y/bTaThl POEKTHOW WU UCC/Iel0BaTeTbCKON
JleiTeTbHOCTH, TPU 5TOM TpPaMOTHO  WCIO/b30BaTb  M3y4eHHbIN
MOHSATUMHBIM anmnapar M3ydaeMoro paszena (U3MKA U COTMPOBOXKJATh
BLICTYIJIEeHWe T[Ipe3eHTal[Meii ¢ yuéToM 0COOeHHOCTel ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IVNTAHUPOBAHHWE

7 KITIACC
KoinyecTrBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/je/ioB U Kontpobabie | TIpakTHueckie (yudposble)
n/m| TeM NPOrpaMMbl Bcero oOpa3oBare/bHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. ®u3uka U eé po/ib B N03HAHUH OKPY)KaloLiero Mmupa
bubnmoreka IIOK
1.1 ®u3MKa - HayKa 0 oze 2
VISHIE - HayRa O HPHPOA https://m.edsoo.ru/7f416194
1.2 du3nyecKue BeMUrHbI 2 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHaYUHbI METO, ) 1 bubmoteka LIOK
) MO3HAHUS https://m.edso0.ru/7f416194
Wtoro no pa3peny 6
Pa3pen 2. IleppoHavaibHbIe CBe/leHUS 0 CTPOEHUH BellecTBa
bub OK
2.1 CrpoeHue BelljecTBa 1 nomorexa L
https://m.edsoo.ru/7f416194
99 [IBr>KeHNe ¥ B3aUMOZeliCTBHE ) 1 bubmoteka LIOK
) YaCTHI] BElecTBa https://m.eds00.ru/7f416194
23 ArperaTHble COCTOSTHUS ) Bubmioreka LIOK
) BeIlleCTBa https://m.edsoo.ru/7f416194
Wtoro no paspeny 5)

Pasgen 3. /IBr)keHue U B3aUMO/ieliCTBHE TeJl

3.1

MexaHuueckoe ABH)KeHHe

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



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

bubmoreka [JOK

3.2 n 4
HEpT, ECe, TR https://m.edsoo.ru/7f416194
3.3 Cwuna. Bugsl cun 14 Bubsinoreka LIOK
https://m.edsoo.ru/7f416194
Wtoro 1o pasgemny 21

Pa3gen 4. /laBieHue TBEP/bIX TeJI, )KMAKOCTeH U ra3oB

HaBnenue. [Tepesaua

B} bubmoteka LIOK
4.1 JlaBjieHus TBEPABIMU TeslaMH, 3
https://m.edsoo.ru/7f416194
JKALKOCTSIMU U ra3zaMu
4.2 [aBeHue XUAKOCTH 5 Bubmorexa OK
https://m.edsoo.ru/7f416194
bub OK
4.3 ATtMmocdepHoe fnaBneHue 6 nomorexa L
https://m.edsoo.ru/7f416194
44 [eiicTBUe XUAKOCTHU U ras3a Ha 7 bubnmoreka IIOK
' MOrPYKEHHOE B HUX TEJI0 https://m.edsoo.ru/7f416194
Nroro nio pasgeny 21
Pa3pen 5. PaGoTa 1 MOIHOCTB. DHEPrus
bub OK
5.1 PaboTa 1 MOIITHOCTb 3 nomotexa I
https://m.edsoo.ru/7f416194
5.2 IIpocTble MexaHU3MBbI 5 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
b K
5.3 MexaHuueckasi SHeprus 4 nbnmorexa [0
https://m.edsoo.ru/7f416194
Ntoro no pa3peny 12
Pe3epBHoe Bpems 3



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

OBUIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME
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8 K/IACC

KonunyecTBo uacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/e/ioB Kontpobabie | TIpakTaueckue (mudpossble)
n/m | ¥ TeM IPOrpamMMbl Bcero oOpa3oBare/bHbIE
paboThI padoThI
pecypchbl
Pa3zpen 1. TenioBble sIB/I€HUS
11 CTpoeHye 1 CBOWCTBA 7 bubmoreka LIOK
' BeI[eCTBa https://m.edsoo.ru/7f4181ce
1.2 TerioBbIe NMPOLECCHI 21 1 5 Bubmiorexa [JOK
https://m.edsoo.ru/7f4181ce
WNroro no pa3peny 28
Paszpen 2. DnekTpuyeckre 1 MarHUTHbIE ABJICHUSA
OJIeKTprUYecKre 3aps/ibl.
P PAA bubnuoreka IIOK
2.1 3apsKeHHbIe Tea U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3auMO/IeiCTBUE
29 [TocTosTHHBIM 20 ) 7 bubnuoreka IIOK
) 5/IEKTPUYECKHIA TOK https://m.edsoo.ru/7f4181ce
b K
2.3 MarHuTHble siBlIeHUsI 6 1 1.5 nomaotexa [0
https://m.edsoo.ru/7f4181ce
24 O/1eKTpOMarHUTHast 4 bubmoteka LIOK
' UHIYKLYS https://m.edsoo.ru/7f4181ce
WNroro no pa3peny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO
- 68 4 14.5

YACOB II10 ITPO'PAMME



https://m.edsoo.ru/7f4181ce
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9 K/IACC

KonunyecTBo uacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/e/ioB Kontpobabie | TIpakTaueckue (mudpossble)
n/m | ¥ TeM IPOrpamMMbl Bcero oOpa3oBare/bHbIE
paboThI padoThI
pecypchl
Pa3zaen 1. Mexannueckue siBJIeHUS
11 MexaHuyeckoe BHUKeHue 10 1 bubmoreka LIOK
) U CII0COOBI €ero ONMMCaHUsS https://m.edsoo.ru/7f41a4a6
. bubmoreka IIOK
1.2 Bsanmopeiicteue Ten 20 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
1.3 3aKOHbI COXpaHeHUs 10 3 1
https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 40
Pasjen 2. MexanuuyecKue Ko/ie0aHus U BOTHbI
bubmmoreka LIOK
2.1 MexaHWuecKue KoieOaHUst 7 3 nonmorexa 1|
https://m.edsoo.ru/7f41a4a6
29 MexaHuueckre BOJIHBL. 8 1 3 bubnmoreka LIOK
) 3BYK https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 15
Pasgen 3. DieKkTpoMarHuTHoOe 10J1e U 3/1eKTPOMarHUTHbIE BOJTHbBI
31 OJIeKTPOMAarHUTHOe I0J1e U 6 9 bubmoteka LIOK
) 3/IeKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 6

Pa3nen 4. CBeToBbIE AAB/ICHHA



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

3aKOHbI pacnpoCTpaHeHust

bubnuoreka IIOK

4.1 6 2
cBeTa https://m.edsoo.ru/7f41a4a6
40 JIMH3bI ¥ ONITUYeCKue 6 3 bubmoreka LIOK
) npubopbI https://m.edsoo.ru/7f41a4a6
43 Pa3nokeHue 6esoro ceera 3 ) bubmmoreka LIOK
) B CITEKTP https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 15
Pa3pgen 5. KBaHTOBbBbIe iB/IEHUS
Hcnyckanue u
bubmoreka [IOK
5.1 TIOrJIOLLeHUe CBeTa 4 1
https://m.edsoo.ru/7f41a4a6
aTOMOM
bubmoreka [IOK
5.2 C 6 1
TPOSHHE GTOMHOTO #pa https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
5.3 b | 7 1
AICPHBIE peartin https://m.edsoo.ru/7f41a4a6
Nroro nio pasgeny 17
Pa3pen 6. IToBTOpHUTE/THHO-00001AI0IHI MOY/TH
[TorTOpeHMe 1 0600ITIeHHEe
bubmoTeka LJOK
6.1 coziep)KaHus Kypca 9 2
https://m.edsoo.ru/7f41a4a6
¢u3mku 3a 7-9 Kiacc
Wroro no pasgeny 9
OBIIEE KOJIMYECTBO
i 102 27

YACOB II10 ITPOI'PAMME



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




IIOYPOYHOE IVIAHUPOBAHUE
7 KIIACC

n/n

Tema ypoka

KosmmyecTBO yacos

KonTposibHbIe

Bcero
padoThI

IIpakTHyecKkue
padoThI

Hara
U3yYeHHs

JJIeKTPOHHBIe

nudpoBbIe
oOpa3oBarTe/bHbIE

pecypcsl

®u3rKa — HayKa o [pUupo/e.
SBneHus Npupoel.
du3nyeckue siBJIeHUs

MexaHuueckue, TEIJIOBEIE,
371eKTpUUeCKre, MarHUTHhIE,
CBETOBbIE, 3BYKOBBIE SIBJIEHUS

Kak ¢u3vka u 1pyrue
ecTeCTBEHHbIe HayKU U3y4aroT
NIpUPOAY.
EcTecTBeHHOHay4HBI METOZ
rnosHanus. OnucaHue
(br3rYecKUXx sIBI€HUN C
TIOMOLLBIO MOJiernelt

bubmiorteka LJOK
https://m.edsoo.ru/ff09f72a

du3nyeckre BeTMYUHBI U UX
r3MepeHue

Ypok-uccnefoBanve
"IIpoBepKa rumnoTe3sbl:
JAbHOCTG T10J16Ta 1lapuKa,
MyLeHHOT0 TOPU30HTA/IBHO,
TeM 0oJibliie, ueM OOJIbIIIe
BbICOTA ITyCKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BelecTBa. OIbITHI,

bubnuoreka IIOK

6 OKa3sbIBaroIlue JUCKpeTHOe
A HHE AUCKD https://m.edsoo.ru/ff09fe0a
CTPO€eHNe BellleCTBa

7 [BrKeHre yacTull BeljecTBa Bubmiorexa OK

1 Bet https://m.edsoo.ru/ff0a013e

3 ArperatHble COCTOSIHUS
BellleCTBa
B3auMocBs3b Mexay
CBOMCTBaMHU BellleCTB B
pasHbIX arperaTHbIX

bubnuoreka IIOK
9 COCTOSIHUSIX U UX
https://m.edsoo.ru/ff0a0378
aTOMHOMOJIEKY/ISIPHBIM
crpoeHureM. OcobeHHOCTH
arperaTHbIX COCTOSTHUM BO/bI
MexaHnueCcKoe JBUKEHHUE.
bubmiorteka LJOK
10 PaBHOMepHOe 1
https://m.edsoo.ru/ff0a05c6
HepaBHOMEPHOE [IBU)KEeHHe

1 Ckopoctb. EauHuLbl bubnuoreka IIOK
CKOPOCTH https://m.edsoo.ru/ff0a079c

12 Pacuer iyt ¥ BpeMeHU bubmoreka LIOK
JBWKeHUs https://m.edsoo.ru/ff0a0ae4
WHuepryisi. 3aKOH UHEPLIUU.

13 B3aumogeiicTBre Ten Kak bubmoreka LIOK
[IpUYrHAa U3MEeHeHHUsI CKOPOCTU https://m.edsoo.ru/ff0a0c10
JIBUDKEHUS TeJl
[1noTHOCTS BeljecTBa. Pacuer

bubmoteka LJOK
14 Macchl ¥ 00beMa Tesa 1o ero

IIJIOTHOCTH

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

JlaboparopHas paboTa

15 «OrnipefienieHyie MJIOTHOCTH
TBEPOro Tesa»
16 PerieHuie 3a/1au 1o Teme bubmoreka IIOK
"[InoTHOCTL BeljecTsa" https://m.edsoo.ru/ff0a123c
Cuiia Kak XxapakTepucTHhKa
17 B3auMozencTBus Ten. Cuna
yIpyroctu. 3akoH I'yka
JlabopaTopHast paboTa
«/3yyeHne 3aBUCUMOCTHU
18 pacTsbkeHus (Aedopmariyun)
TIPY>KUHBI OT MPUI0’KEHHOU
CUJIBI»
19 Asnenue tarorenus. Cuna
TSDKEeCTU
CBsi3b MEX/y CUJION TSDKECTU
20 1 Maccou Tena. Bec Tena. bubmmoreka LIOK
Pemienne 3amau o teme https://m.edsoo.ru/ff0a1778
"Cuna TsokecTtu"
Cuna TsKeCTH Ha Jpyrux Bubmorexa LIOK
21 rnaHerax. Qusieckie https://m.edsoo.ru/ff0a1502
XapaKTepPUCTUKU IJITaHeT
22 N3mepenue cui. [JuHamomeTp }]?;:65]:1/1;Ir?::cll{sic]fr(z/1§f0a18cc
bubnmoreka LJOK
23 Bec rena. Hesecomocts https://m.edsoo.ru/ff0a1778
24 Crio)keHue IByX CUII, bubmmoreka LIOK

HallpaBJ/IEHHBIX 10 O,E[HOI‘;I

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

npsiMmoii. PaBHOgelicTBYO11ast
cun

25

Perienue 3azau ro teme
"PaBHoelicTBYOIIas cut”

26

TpeHue CKONMbXeHUsI U TPeHHe
1okosi. TpeHue B ripupoje 1
TeXHUKe

bubmoteka LJOK
https://m.edsoo.ru/ff0alb9c

27

JlaboparopHas paboTa
«/3yueHue 3aBUCUMOCTHU
CWJIbI TPEHUSI CKOJIb)KEHUS OT
CWJIBI 1aB/IeHUs U XapakTepa
COTIPHKACaIoLXCS
TIOBEPXHOCTEN»

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

28

Pemienne 3amau Ha
orpejiesieHue
PaBHO/IENCTBYIOILIEN CUIbI

29

Peruienue 3azau o remam:
«Bec Tena», «['paduueckoe
n3o0pakeHue Cum», « CUIIbI»,
«PaBHOZENCTBYIOIAs] CUIT»

bubmoteka LJOK
https://m.edsoo.ru/ff0alde0

30

KonTponbHas paboTa 1o
TemaM: «MexaHUYeCKOe
JIBKeHUe», «Macca,
IJIOTHOCThL», «Bec Tena»,
«['padunueckoe n3obparkeHUe
cum», «CUmbI»

31

Hapnenvie. CriocoObI
YMEHbIIIEeHUsT ¥ YBeTMUEeHHUST

bubmoreka LIOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBJIeHUST

[aBneHue rasa. 3aBUCMMOCTb

bubmoreka LIOK

32 JlaBJIeHUs Ta3a oT 00bEMA,
https://m.edsoo.ru/ff0a2376
TeMIiepaTypbl
[lepenaua faBieHus
33 TBEPABIMU TejlaMU, bubmmoreka LIOK
JKUJKOCTSIMU U ra3aMU. 3aKOH https://m.edsoo.ru/ff0a25b0
[Tackans
[aByeHve B )KUJKOCTH U rase,
34 BbI3BaHHOE [1eICTBUEM CHJIbI Bubmotexa OK
A https://m.edsoo.ru/ff0a2718
TSDKEeCTU
Pellienue 3a7jau o teme
bubmioreka LJOK
35 «/laBneHve B )XUJAKOCTU U
https://m.edsoo.ru/ff0a2826
rase. 3akoH [Tackass»
bubmoreka LJOK
36 Coobimatormumecst coc
HHAOLRHECH COCy AR https://m.edsoo.ru/ff0a2970
37 'uapaBnvueckuii mpecc Bubmorexa OK
AP p https://m.edsoo.ru/ff0a3136
38 ManowmeTpsl. ITopiiHeBou
JKAJIKOCTHBIM HacoC
Atmocdepa 3emnu. [IprunHbI
CylLleCTBOBAHMS BO3/yIIIHOM
39 000/10uKH 3eMITH. bubmoreka LIOK
3aBUCUMOCThL aTMOC(HepPHOro https://m.edsoo.ru/ff0a2b5a
JlaB/ieHUs OT BbICOTHI Haf,
YPOBHEM MOpsi
40 Bec Bo3zayxa. ATmMocdepHoe bubmmoreka LIOK

AaBJjieHne

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

M3mepeHre aTMOC(HepHOTO

bubnuoreka IIOK

41
nasnenus. OneiT Toppuyeu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThL aTMOC(hepHOro
42 aBJIeHUs OT BBICOTHI H Bubmorexa [JOK
A an https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOpsi
bapomeTtp-anepous.
43 ATlljwoccbf Hoep aBiEHHe Ha Bubmorexa OK
P A https://m.edsoo.ru/ff0a2fc4
pa3/IMYHBIX BBICOTAX
[evicTBre )XKUAKOCTHY U ra3a Ha
44 [IOrpy>KeHHOoe B HUX TeJi0 Bubmotexa OK
by ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas paboTa
«Onpepenennve
45 BbITEfIIIfI/IBa}O el CHJIbI Bubmorexa [JOK
N LH ’ https://m.edsoo.ru/ff0a33fc
JIeACTBYIOLLIEN Ha TeJo,
MOTrPY>KeHHOE B >KUJIKOCTb»
JlabopaTopHasi paboTa 110
Teme «MccnenoBanue
bubmoteka LJOK
46 3aBMCUMOCTH Beca Tejia B BOJie
. . https://m.edsoo.ru/ff0a3514
OT 00BéMa Torpy’>KeHHOH B
JKAJIKOCTb YaCTH Tesia»
Pe3epBHbIit ypok. Pabora c
TeKCTaMHU 110 Teme «/laBieHue
) . bubmoreka LIOK
47 TBEP/BIX TeJjl, KUJKOCTen 1
. https://m.edsoo.ru/ff0a4ffe
rasoB» / Bcepoccuiickas
rpoBepouHasi paboTa
48 Perienue 3azau o teme

"ATMocdepHoe AaBrieHue"



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a4ffe

49

ITnaBanue Ten

bubmiorteka LJOK
https://m.edsoo.ru/ff0a3a96

50

JlaboparopHas paboTa
"KoHCTpyupoBaHue
apeoMeTpa UM
KOHCTPYUPOBaHUe JIOAKU U
orpefiesieHue eé
rPy30MOAbEMHOCTH"

51

Perienue 3azau 1o temam:
«IInaBanue cynmos.
Bo3sayxoruiaBaHue»,
«/laBneHue TBepAbIX Tel,
JKAJIKOCTeU 1 Ta30B»

bubnmmoreka LJOK
https://m.edsoo.ru/ff0a3654

52

MexaHnueckasi paboTa

bubmoreka IIOK
https://m.edsoo.ru/ff0a3f82

53

MougHocTs. Eqvanie
MOILIHOCTH

bubmoreka IIOK
https://m.edsoo.ru/ff0a3f82

54

Ypok-uccienoBanue "Pacuét
MOIIIHOCTH, pPa3BUBaeMOM Mpy
noAgbéMe 110 JilecTHULle"

55

IIpocThie MexaHHU3MBbI. Phryar.
PaBHOBecue cui Ha peluare

56

KonTtponbHast paboTa 1o Teme
«/laByieHre TBep/bIX Tel,
>KUIKOCTeH 1 ra3oB» /
Bcepoccutickas npoBepouHas
pabora

57

Pbiuaru B TeXHUKe, ObITY U

0.5

bubmoteka LJOK



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

nipupozie. JlaboparopHast
pabota «VccnemoBanue
YC/IOBUM PaBHOBECHS pblUara»

https://m.edsoo.ru/ff0a478e

58

Peruienue 3azau ro teme
«Y CloBUSI paBHOBECHS
pbluara»

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

59

Kos¢ddurpeHt nosiesHoro
JleHiCTBUSI MeXaHH3Ma.
JlaboparopHas paboTa
«M3mepenue KI1/] Hak/IOHHOM
IIJIOCKOCTH»

0.5

60

Peruenue 3azau ro teme
"Pabora, morHocTh, KITI"

bubmoreka IIOK
https://m.edsoo.ru/ff0a4c48

61

MexaHunyeckas SHeprus.
Kunetnueckas u
TIOTeHLa/IbHasl SHepPrus

bubmoreka LJOK
https://m.edsoo.ru/ff0a4252

62

3aKOH COXpaHeHus
MeXaHUYeCKOM SHepryuu

bubmoreka LJOK
https://m.edsoo.ru/ff0a4360

63

YPOK-3KCIIepUMEHT T10 TeMe
"JKCriepuMeHTaIbHOe
omnpeziesieHHe U3MeHeHUsT
KUHEeTHUYeCKOU U
MOTEeHL[Ma/TbHOW SHEePrUuM Npu
CKaTbIBaHUH TeJIa 10
HAKJ/IOHHOM IIJTOCKOCTH"

64

KoHTponbHast paboTa o Teme
«Pabota 1 MOIITHOCTB.
OHeprus»



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

Pe3sepBHblii ypok. Pabora c

bubnuoreka IIOK
65 TeKCTaMH 110 TeMe 1
R " https://m.edsoo.ru/ff0adee6
MexaHHUuUeCKoe JBH)KEHUe
Pe3epBHbIii ypok. Pabora c
66 TeKcTaMu 1o TeMe "Pabora. 1
MougHocTb. DHeprus"
67 Pe3epBHbIN ypok 1 1
68 Pe3epBHbIi1 ypOK 1 1
OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 K/IACC

KoinuyecTrBo yacos DJIeKTPOHHBIE
Ne ara udposbie
Tema ypoka KontponbHbie | IIpakTHyeckue A uupp
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
paboThI padoThI
pecypchbl
OcCHOBHBIE T10/1I0KeHUS
1 MOJIEKYISIPHO-KUHETUUeCKOM 1 bubmioreka LJOK
TeOpUH U UX OIbITHbIE https://m.edsoo.ru/ff0a5256
TO/ITBEPXK/IeHUS
’ Macca u pa3mep aTOMOB 1 1
MOJIEKY
Mopenu TBEpPAOTO, )XUJKOT0 U
’ . bubmmoreka IIOK
3 ra3o00pa3HOro COCTOSTHUM 1
https://m.edsoo.ru/ff0a540e
Bell|eCTBa
OOBsicCHeHUEe CBOWCTB
TBEP/OT0, >KUIKOTO U
4 ra3o00pa3HOro COCTOSHUIMA 1
Bell[eCTBa Ha OCHOBE
T10/I0)KeHU MOJIEKY ISIPHO-
KUHETHUYeCKOUN Teopuu
5 Kpucranmueckue u 1 bubmoteka LIOK
aMmop(QHbIe Tesa https://m.edsoo.ru/ff0a5800
CmauuBaHue U
bubmoreka IIOK
6 KalWISIPHOCTb. 1
https://m.edsoo.ru/ff0a5530
[ToBepXHOCTHOE HaTsHKeHHe
7 TeruioBOe pacivipeHue U 1 bubmoteka LIOK

CKaTtue

https://m.edsoo.ru/ff0a5a26



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBs3b

HarpeBdHUA Tej/la U
BbIZI€/IAeMOro UM IMpr

8 TeMIlepaTypbl CO CKOPOCTbIO
TEIJIOBOT'0 IBU)KEHUS YaCTHL]
BHyTpeHHsIs1 SHeprusl.
yip P bubnmoreka IIOK
9 CriocoObl U3MeHeHUs
. https://m.edsoo.ru/ff0a5c60
BHYTpPeHHel 5Hepruu
bubmoreka IIOK
10 Buap! Terionepenauu
A PEA https://m.edsoo.ru/ff0a6412
YPpok-KoH(pepeHLIYs
"IIpakTHueckoe
1 HCII0/Ib30BaHUE TEIJIOBBIX Bbubmoteka LIOK
CBOMCTB BellleCTB U https://m.edsoo.ru/ff0a65c0
MaTepuasoB B LieJsiX
sHeprocbepekeHUs "
12 KonnuecTBo TerioTsl. bubnuoreka IIOK
Y nenbHast TeI0€MKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHuUe TeTI0BOTO
bubmoreka IIOK
13 6ananca. TerioobMeH u
https://m.edsoo.ru/ff0a7088
TEeIJIOBOEe paBHOBECHE
JlabopaTopHast pabota
"UccnenoBanue siBieHUs
bubmoreka IIOK
14 TeryioobMeHa Npu
. https://m.edsoo.ru/ff0a6a98
CMeIIWBaHUU XOJI0JHOU 1
ropsiueii Bofib1"
Pacuet KonMuecTBa TeryIOThI,
15 HeoO0X0AUMOT0 /ISt



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

OXJIaXK/IeHUH

JlabopaTopHast paboTa

bubmoreka LIOK

16 "OnpegeneHue yaeabHOU
PEA YA . https://m.edsoo.ru/ff0a6bb0
Ter/JI0EMKOCTH BellecTBa
17 OHeprud TOIUIUBa. Y JenbHas bubmoreka LIOK
TeIvioTa CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBeHune v oTBepEeBaHKe
bubmiorteka LJOK
18 KPUCTa/I/TMYECKUX TeJl.
https://m.edsoo.ru/ff0a71d2
Y penbHas TernuioTa niaBieHUs
JlabopaTopHasi paboTa
19 "On Ie) EJIEHI/Ie g ebHON Bubmiorexa [JOK
PEA YA " https://m.edsoo.ru/ff0a72fe
TeI/IOTHI IIJIaB/IeHUs JibJla
20 [Tapoobpa3oBanue u bubmoteka LIOK
KoHZeHcauus. Vcrapenue https://m.edsoo.ru/ff0a740c
Kurnienue. Y nenbHas Teriora
rnapooOpa3oBaHUs U
bubmoreka IIOK
21 KOHZIeHCaLUU. 3aBUCUMOCTh
https://m.edsoo.ru/ff0a786c
TeMIlepaTypbl KATIEHUSI OT
aTMocthepHOro /iaB/ieHUst
BnaxxHocts Bo3zyxa.
JIabopaTopHast paboTa
2 "On Ie) enEHHep bubmoreka IIOK
PeA o https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIbHOM BIIaXKHOCTH
Bo3zyxa"
Pemienue 3anau Ha
23 orpeziesieHre BJIa)KHOCTU
BO3/yxa
24 [TpuHLMTIBI pabOTHI TETIOBBIX



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

el
nsurarenen. [TapoBas
TypOuHa. [IBUraren
BHYTPEHHEr0 CropaHusi

25

KII/I TeriyioBoro aABurare’isi.
TerioBble [BUraTen U
3al[MTa OKPYIKAKOLIeH Cpe/ibl

bubnmoreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHeHUs U
TpeBpalL|eHNs SHepruy B
TerIOBbIX MpoLjeccax

27

IToaroroBKa K KOHTPOJIBHOM
pabore o Teme "TerioBbie
sBeHys1. VI3MeHeHne
arperaTHbIX COCTOSTHUM
BellecTBa"

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

28

KoHnTpospHast paboTa o Teme
"TerioBble SIB/I€HHS.
V3MeHeHVe arperaTHbIX
COCTOSIHMM BelljecTBa"

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

29

OnexkTpusanus Tes. [Isa poja
3/1IeKTPUYeCKUX 3apsi[oB

30

Ypok-uccienoBaHue
"DneKTpur3anys Tes
VHAYKLHUeU U IIpU
COTIPUKOCHOBEHHHU"

31

B3anMmogeiicTBHe 3apsyKeHHbIX
Tes1. 3aKoH KyJsioHa

bubmoTeka LJOK
https://m.edsoo.ru/ff0a87e4

32

O/IeKTprUYecKoe 1oJie.
HaripskeHHOCTB

bubnuoreka IIOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

3/1eKTPUYeCKOr0 M0JIsL.
[TpuHUMn cyrieprio3vuLuu
3/7IeKTPUUeCKUX Mojiei

Hocurenu JJIEKTPHUYECKUX

33 3apsiioB. DjleMeHTapHbIN
3apsg. CTpoeHue aToMa
[TpOoBOIHUKY U IU3/IEKTPUKH.
POBOA A P bubmoreka IIOK
34 3aKOH COXpaHeHus
https://m.edsoo.ru/ff0a8ef6
3/1IeKTPUYECKOro 3apsija
Pemnienne 3amau Ha
35 TpUMeHeHHe CBOWCTB Bubmotexa OK
P https://m.edsoo.ru/ff0a90cc
3/7IeKTPUUeCKUX 3apsiZioB
OIeKTPUYECKUN TOK, YCIIOBUS
36 €ro Cyl[eCTBOBAHUS. bubmmoreka LIOK
VICTOYHMKY 3/1€eKTPUUECKOr0 https://m.edsoo.ru/ff0a95a4
TOKa
37 [elicTBYS 3/1€EKTPUYECKOTO bubmoteka LIOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBaHue
38 " [leficTBYE 37IEKTPUUYECKOTO 1
T10/151 HAa IPOBO/JJHUKU U
JADJIEKTPUKU"
39 ONeKTpUYeCKri TOK B bubnuoreka IIOK
MeTa/l/laX, JKUAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 OJieKTpryecKas Lielb U eé
COCTaBHbIe UaCTu
A1 Cuna Toka. JTaboparopHast 0.5 bubmmoreka LIOK

pabora "V3mepeHue u

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

peryjvpoBaHue CUJbI TOKa"

42

OJIeKTpyUYeCcKoe HarpsbKeHue.
BosbsT™eTp. JlabopaTopHast
pabora "V3mepeHue u
pery/avpoBaHue HarpsykKeHus"

0.5

bubmoreka IIOK
https://m.edsoo.ru/ff0a9e14

43

ConporuBrieHye NPOBOJHKUKa.
Y penbHOe COnpoTUBIIeHHE
Bell|eCTBa

bubmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JlabopaTopHast paboTa
"3aBUCUMOCTb
3/IEKTPHUUECKOTO
COTIPOTHBJIEHUS TTPOBOJHUKA
OT ero JIJIMHBI, TUIOLIaH
TIOTIePeYHOr0 CeyeHusi U
MaTepuana"

bubmoreka IIOK
https://m.edsoo.ru/ff0aa738

45

3aBUCHMOCTb CUJIbI TOKA OT
HarpsbkeHust. 3akoH OMa 1
y4JacTka Lienu1

bubmoreka IIOK
https://m.edsoo.ru/ff0aa44a

46

JlabopaTopHast pabota
"UccnenoBanve 3aBUCUMOCTH
CUJIbI TOKA, UAYLIEro uepes
pe3UCTOp, OT COTPOTHB/IEHUS
pesncTopa U HarpspKeHUsl Ha
pesucrope"

bubmoreka IIOK
https://m.edsoo.ru/ff0aa04e

47

HOCJIE,[[OBBTQHLHOQ n
Mapa/uiejibHOe CoeJUHEHNA
IMIPpOBOAHUKOB

48

JlabopaTopHast pabota

bubnuoreka IIOK



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

"[IpoBepka npasuia
CJI0’KeHMS! HallpsUKeHUH 1Ipy
110C/1e/10BaTe/IbHOM
COeIMHeHUU [IBYX
pe3ucTopos”

https://m.edsoo.ru/ff0aaa58

JlaboparopHas paboTa
"IIpoBepka ripaBwu/a JJisi CUJIbI

bubmiorteka LJOK

49 TOKa TPU napasiie/;ibHOM https://m.edsoo.ru/ff0aadle
COeJMHeHUU pe3rnCTOpoB"
Pemmenuie 3aau Ha

50 TpuMeHeHHe 3aKkoHa OMa z1J1s bubnuoreka IIOK
Pa3IMUHOr0 COeTUHEHUS https://m.edsoo.ru/ff0aaf8a
TPOBOJHUKOB
PaboTa 1 MOIIHOCTb

51 37IeEKTPAYECKOr0 TOKa. 3aKOH Bubmorexa OK

https://m.edsoo.ru/ff0ab124

[xoynsg-Jlenna
JIabopaTopHast pabota

5 "OnpezeneHue paboTel U bubmoteka LIOK
MOLLIHOCTH 3JIEKTPAUUECKOT O https://m.edsoo.ru/ff0ab3e0
TOKa"
DJIEKTPUYECKUe LeMu U

£3 MOTpeOuTe N 3/1eKTPUUeCKOMH bubnuoreka IIOK
3HepruM B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHue

c4 [TocTosiHHBIE MAarHUTBI, UX
B3aUMO/IeCTBYE

55 Ypok-uccrienoBaHue bubmoreka LIOK

"V3yueHune nonen

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0

TTOCTOSSHHBIX MarHuToB"

MarsauTtHOe 1osie. MarHutHoe

bubmoreka LIOK
56 roJjie 3eMJ/IM Y ero 3HaueHue
https://m.edsoo.ru/ff0acOba
JUIs1 )KA3HU Ha 3emiie
[ToaroToBKa K KOHTPOJIBHOU
pabore 1o Teme
"DneKTpruueckue 3apsbl.
bubmoreka IIOK
57 3apsKeHHbIe Tea U UX
. https://m.edsoo.ru/ff0abd2c
B3aMMO/IENCTBUSI.
[TocTOSIHHBIN 3/1€KTPUUYECKUN
TOK"
KoHTposibHast paboTa 1o Teme
"DJleKTpUUecKue 3apsbl.
3apspKeHHbIe Tejla U UX
- bubnuoreka IIOK
58 B3aMMO/IeMCTBUSI.
. . https://m.edsoo.ru/ff0abea8
[ToCcTOSIHHBIN 3/1eKTPUYECKUi
TOK" / Bcepoccuiickas
rpoBepouHasi paboTa
Pe3epBHbIit ypok. Pabora ¢
TeKCTaMH 110 TeMe
" . . bubmiorteka LJOK
59 ITocTOSIHHBIV 3/1€KTPHUYECKAN
R . https://m.edsoo.ru/ff0acdc6
TOK" / Bcepoccurickas
npoBepoyYHasi paborta
OnbIT OpcTefa. MarHutHoe
60 T0JIe 3JIEKTPUYECKOTO TOKa bubnuoreka LIOK
MarsuTtHoe 10Jie KaTyIIKHU C https://m.edsoo.ru/ff0ac1d2
TOKOM
61 [IpumeHeHe 0.5 bubmiorteka LJOK

3JIEKTPOMAI'HUTOB B TeEXHHKE.

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

JlaboparopHas paboTa
"N3yueHue JeicTBUs
MarHUTHOTO TOJIsT Ha
MPOBOJHUK C TOKOM"

62

OJIEKTPOIBUTaTe b
TOCTOSIHHOTO TOKa.
Ncnosb3oBanue
5/IeKTPO/IBUTraTesiell B
TeXHUUECKUX YCTPONCTBaxX U
Ha TpaHcriopTe. JlabopaTopHast
pabora "KoHcTpynpoBaHue u
n3yueHre paboThbI
3/1eKTpoABUraTesns”

bubmoreka LJOK
https://m.edsoo.ru/ff0ac86¢

63

OrnbiTel @apapes. 3aKoH
3/71eKTPOMAarHUTHOM
nHayKuuy. [Ipasuiio JleHua

64

Onekrporeneparop. Criocobb!
TI0JTyYeHWUsT SIeKTPHUECKON
SHepruu. JJIeKTPOCTAaHLMU Ha
BO300HOBJ/ISIEMBIX UICTOUHUKAX
JHEPruut

65

[ToaroToBKa K KOHTPOJIBHOU
pabore 1o Teme
"OneKTprUueckre u
MarHuTHbIe SIBJIeHUs "

66

KoHTponbHast paboTa o Teme
"OneKTpruueckre u
MarHuTHbIE SIBeHus"

bubmoteka LJOK
https://m.edsoo.ru/ff0acb14

67

Pe3sepBHbIii ypok. Pabora c

bubmoteka LJOK



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

TekcTaMu 110 Teme "TerioBrie
saBJIeHus"

https://m.edsoo.ru/ff0acc5e

Pe3epBHbIit ypok. Pabora c

68 TeKCTaMU I10 TeMe 1
"MarduTHble gBjieHus"
BIITEE KOJIMYECTBO UACOB
OBIII OJ1 CTBO CcO 68 145

[10 ITPOI'PAMME



https://m.edsoo.ru/ff0acc5e

9 K/IACC

Ko/smmuecTBo uacos

JJIeKTPOHHBIE
Ne ara udposbie
° Tema ypoka KonTposbHbie | IIpakTHueckue A umpp
n/n Bcero u3yueHusi | oOpa3oBaTe/IbHbIE
paboThI padoThI
pecypchl
1 MexaHnueCcKoe JBUKEHUE. 1
MarepuasnbHas TOUKa
Cucrema orcyera.
bubmmoreka IIOK
2 OTHOCUTENTBHOCTD 1
https://m.edsoo.ru/ff0ad474
MeXaHUYeCKOro JBHKeHUsI
3 PaBHOMepHOe npsiMo/IMHerHoe 1 bubmoTeka LIOK
JBWKeHHe https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe
4 NIPSIMOJIMHENHOE JIBYDKEHHe. 1
CpefHsist U MTHOBEHHas
CKOPOCTb
[IpsiMonuHenHOe
5 aBHOYCKOPEeHHOe [BIKeHue 1 Bubmmorexa LIOK
b yCKop A ' https://m.edsoo.ru/ff0ad8d4
YckopeHnue
CKOpOCTb TIPSIMOJIMHEMHOT'0
6 PaBHOYCKOPEHHOI'O [IBIDKEHUS. 1
I'paduk ckopocTu
JlaboparopHas paboTa
"OnpepeneHue yCKOpeHUs Tesa
PeA yCKOP bubmoTeka LJOK
7 TP paBHOYCKOPEHHOM 1 1

JBY>KEHHU 110 HAaK/TOHHOM
IJIOCKOCTH"

https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

CBoOo/HOE TIajieHNe TeJl.

8
Onbitel ["anunes
PaBHOMepHOe ABM>XKeHue 110
9 OKpy»kHOCTH. [Teproj 1 yacToTa bubmoreka IIOK
obpaitienus. JIuHetiHasi © https://m.edsoo.ru/ff0ae176
yIJI0Basi CKOPOCTH
10 LleHTpOCTpEMHUTE/ILHOE
yCKOpeHue
1 ITepBbiii 3ak0H HeroToHa. bubmoteka LIOK
BekTop cuibl https://m.edsoo.ru/ff0ae612
1 Bropoii 3akoH HeroToHa. bubnuoreka IIOK
PaBHoOgzelicTBYOIIas cUla https://m.edsoo.ruw/ff0ae72a
13 Tpetwuii 3akoH HbroTOHa. bubmoteka LIOK
Cynepno3vuusi CUl https://m.edsoo.ru/ff0ae982
14 Perienvie 3a/1au Ha pUMeHeHHe bubmoteka LIOK
3aK0HOB HbroTOHa https://m.edsoo.ru/ff0aeb6c
bubmoreka LIOK
15 C 0CTU. 3aKoH I
w18 yHpyrocTH. SaKor L yKa https://m.edsoo.ru/ff0aeca2
16 Perienue 3azau ro teme «Cuna
YIPYroCTU»
JlabopaTopHast paboTa
paTopHas p bubmoTeka LJOK
17 «OrmpefienieHyie >KeCTKOCTU
https://m.edsoo.ru/ff0aee28
TIPY>KUHbD»
bubmoTeka LJOK
18 C
w18 Tperus https://m.edsoo.ru/ff0af738
19 Pemienne 3amau o teme «Cuna bubmuoreka LIOK
TpeHus» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTa bubmoteka LJOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"OrnpegeneHue Ko3(gduieHTa
TPeHUs CKOJIbXKEHHUS "

https://m.edsoo.ru/ff0af8be

Perienue 3azau ro teme

bubmoteka LIOK

21 "3akoHbl HeroToHa. Cusa
https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cua TpeHust"
Cuiia TsKeCTy M 3aKOH
2 BCEMUPHOI'0 TATOTeHUA. bubmoteka LIOK
YckopeHue CBOOOHOTO https://m.edsoo.ru/ff0af044
naZieHust
Ypok-koHdepeHLus "IBrKeHNe
73 Tes BOKPYT I'PaBUTALMOHHOTO
tenTpa (ConHeyHas cucreMa).
l'anakTvku"
Pemienne 3anau o teme "Cuna
24 TSDKECTH Y 3aKOH BCeMUPHOI'0 Bubmmorexa [IOK
" https://m.edsoo.ru/ff0af5f8
TArOTeHUs
75 [TepBast KocMUUeckast CKOpOCTb. bubmoteka LIOK
HesecomocTsb U neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbLHOU
TOUKH. AOGCOJTFOTHO TBEpZOE
26 Tesi0. PaBHOBecuHe TBEPOro bubnuoreka LIOK
Te/la C 3aKPeruIEHHOM OChIO https://m.edsoo.ru/ff0afe36
BpailleHrss. MOMEeHT CUIIBIL.
LleHTp TsKECTH
PaBHOBecHe MaTepuansHOU
57 TOYKH. ADCOMIOTHO TBEpOE

Tesio. PaBHOBecuHe TBEPIOro
TeJla C 3aKPervIEHHON 0ChI0



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

BpaileHusi. MOMEHT CUJIbI.
LleHTp TsKeCTH

Perienue 3azau ro teme

bubmoreka IIOK
28 "MomeHT cubl. LleHT
" Hesrp https://m.edsoo.ru/ff0b02b4
TSDKECTU
[ToaroroBKa K KOHTPOJIBHOM

79 pabote 1o Teme "MexaHuuecKoe bubmoteka LIOK
IBWKeHUe. B3anmogelicTBre https://m.edsoo.ru/ff0b0408
Ten"

KonTpospHast paboTa o Teme
\ bubnmmoteka LJOK

30 MexaHuueckoe JBUKeHHe.

o " https://m.edsoo.ru/ff0b06ec
Bsanmopeiicteue Ten
Vmrmynbc Tena. VIMITy/1bC CUIIBL.

31 3aKOH COXpaHeHUs UMITYJIbCa. bubmoteka LIOK
Ynpyroe u Heynipyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/IeCTBYE

39 Pemenne 3amau o Teme "3akoH bubmmoreka LIOK
COXpaHeHusl UMILyJibca" https://m.edsoo.ru/ff0b096c
Ypok-KoHbepeH1us

33 "PeakTHBHOE JBUKEHHE B
MPUPOJIe U TeEXHUKe"

34 MexaHnuueckasi pabota u bubnuoreka IIOK
MOILLIHOCTb https://m.edsoo.ru/ff0b0a84

35 PaboTa CUIbI TSDKeCTH, CHJIBI bubmoreka LIOK
YIIPYTOCTU U CU/IbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopaTopHast paboTa

36 «Omnpenenenrie paboTHI CHJTBI

TPeHUs [P paBHOMEPHOM



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

JIBIKEHUU TeJjia 110
TOPU30HTA/ILHON TTIOBEPXHOCTH»

CBs13b 3HEpruu U paboThI.

37
[ToTeH1ManbHasi SHEPTHUs
Kunertuueckast sHeprus.

38 Teopema 0 KUHETUUECKOU Bubmotexa OK

P https://m.edsoo.ru/ff0b0c32
SHepruu Otps://m.edso0.ru/iTublCS 2

39 3aKOH COXpaHeHUsl SHEPTUU B
MeXaHHKe
JlaboparopHas paboTa

40 «3 ‘I-)IeHI/I[; 3aKc[))Ha COXpaHeHus Bubmiorexa [JOK

Y P https://m.edsoo.ru/ffOb12fe
SHeprum»

41 KonebaTenbHOe ABU)KEeHHE U ero bubmoreka IIOK
XapaKTepUCTHUKH https://m.edsoo.ru/ff0b1858
3aTyxarorue KojaebaHwus.

42 BriH eHHbIe KojiebaHus Bubmorexa OK

YA ) https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 MaremaTrueckui 1
MPY>KUHHBIA MassTHUKU
Ypok-uccienoBaHue

44 «3aBUCHMMOCTb TIeprosa bubnuoreka LIOK
Kojie0aHui OT JKeCTKOCTH https://m.edsoo.ru/ff0b197a
MPY>KUHBI ¥ MacChl rpy3a»

45 IIpeBpallieHre 3HEPTUU TTPU
MeXaHUYeCKUX KojiebaHMsIX
JlaboparopHas paboTa

patopHaz p bubnuoreka IIOK
46 «OrmipefienieHye 4aCTOThI U

reprozia KoJjiebaHui

https://m.edsoo.ru/ff0blaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

TMPY>XMHHOI'0 MaATHUKa»

47

JlabopaTopHast paboTa
«ITpoBepka He3aBUCUMOCTH
nepriozia KosiebaHuii rpy3a,
TO/IBEIIIeHHOr0 K HUTH, OT
MacChl Tpy3a»

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

48

MexaHnuecKre BOJIHBI.

CBolicTBa MeXaHHNUECKUX BOJIH.

HpO,E[OJIBHbIe U 11orepeyHbIe
BOJIHBI

bubmoteka LIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHbepeHLus
"MexaHn4ecKre BOJIHBI B
TBEpAOM Tesie. CelicMuUecKre
BOJIHBI"

50

3ByK. Pacripoctpanenue u
OTpa)keHHe 3ByKa

51

Ypok-ucciesoBaHue
"HabmomeHre 3aBUCHMOCTH
BbICOTBI 3ByKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BbICOTA
TOHAa. AKyCTUUeCKUI1 pe30HaHC

53

Ypok-KoH(pepeHLYs
"YnbTpa3ByK U UH(PPa3BYK B
MPUPOJie U TeXHUKe"

bubnuoreka IIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOMN
paboTe 110 TeMe "3aKOHBI
coxpaHeHHst. MeXxaHWUeCcKue
KoJiebaHus1 ¥ BOHBI"

bubnuoreka IIOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonTtponbHast paboTa 1o Teme
"3aKOHbI COXpaHEeHUs.

55
MexaHnueckue KonebaHus 1
BOJIHBI"

56 O/1eKTpOMarHUTHOe T1oJIe. bubmoteka LIOK
OJIEKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/ffOb2abe

57 CBo¥iCTBa 3/1eKTPOMarHUTHBIX
BOJIH
Ypok-koHbepenuus "lkana
3JIEKTPOMAarHUTHBIX BOJIH.

58 HVcrionb3oBaHve Bubmorexa [JOK

https://m.edsoo.ru/ff0b2fe6
371eKTPOMAarHUTHBIX BOJTH J1JIs1
COTOBOM CBSI3U"
Ypok-uccienoBanue "M3yueHue

59 CBOMCTB 3/1eKTPOMarHUTHBIX bubmoteka LIOK
BOJIH C TTOMOIIIbIO MOOUTBHOTO https://m.edsoo.ru/ff0b2c6c
TenedoHa"

Perenue 3az1au Ha onpejeneHue

60 YaCTOThI U JIUHBI
3/IEKTPOMarHUTHOW BOJIHBI
DJIEKTPOMarHuTHasi Mpupoja

bubmoreka LJOK

61 ceeta. CKOpPOCTH CBeTa.

. https://m.edsoo.ru/ff0b31d0
BoJsiHOBBIE CBOMCTBa CBeTa
WcTouHnky cBerta.

62 [TpsimonTMHEHOe bubmmoreka LIOK
pacIipocTpaHeHue CBeTa. https://m.edsoo.ru/ff0b3658
3armenus CosHLa U JIyHbI

63 3aKOH OTpakeHHus CBeTa. bubmoreka LJOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658

3epkaa. Perienue 3ajau Ha
NpUMeHeHUe 3aKOHa OTPa’KeHUsI
CBeTa

https://m.edsoo.ru/ff0b38c4

64 [IpesiomsieHue cBeTa. 3aKOH bubmoteka LIOK
TpeJIOMJ/IEHHs CBeTa https://m.edsoo.ru/ff0b3aea
[ToHOE BHyTpeHHee OTpakeHUe

65 cBeTa. Vcrionb30BaHue MOHOTO bubmoteka LIOK
BHYTPEeHHer0o OTpakeHUs B https://m.edsoo.ru/ffOb3c5¢c
ONTHUYECKUX CBETOBOJax
JlabopaTopHast paboTa
"UccnenoBanve 3aBUCUMOCTH

66 yrJia npeJioMJIeHUs1 CBeTOBOT'0
Jlyya OT yIJa naZieHus Ha
rpaHuiie "BO34yX-CTekso""

Ypok-koH(epeHLus
"Hcrionp3o0BaHue 10IHOTO
67 BHYTPEHHEr0 OTpakeHUs:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS
CBs3b"
JIunsbl. OnTnyeckas cuja bubmoreka LIOK

68
JIUH3bI https://m.edsoo.ru/ff0b3f2c

69 [TocTpoeHue n300paXkeHN B Bbubmoteka LIOK
JIMH3ax https://m.edsoo.ru/ff0b444a
JlaboparopHas paboTa

70 "OrnpeseneHuie pOKyCHOTO bubmmoreka LIOK
PacCTOSTHUSL ¥ ONTUUECKOU CUJIbI https://m.edsoo.ru/ff0b4206
cobuparorreid JTUH3bI"

71 YpoK-KoHbepeHLIUs bubmoreka LJOK



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

"OnTuyeckKue JTUH30BEIe
ripubopsbr”

https://m.edsoo.ru/ff0cOa7e

I'na3 kak onrtuuecKkasl CHCTeMa.

bubmoreka IIOK

72
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepeHLys "dedekTs
3peHus. Kak coxpaHuts 3peHue”
Pa3snoxxeHue 6enoro ceera B
74 criektp. OnbiTel Hbt0TOHA. bubnuoreka LIOK
CrokeHHe CrieKTpasbHbIX https://m.edsoo.ru/ff0c0f4c
uBeToB. [lycriepcus ceera
JlaboparopHast paboTa "OTBITBI
10 pa3/ioyKeHuro 6eoro ceera B
bubmioreka LJOK
75 CITeKTP U BOCIIPUATHUIO LiBeTa
https://m.edsoo.ru/ff0cOe2a
MIpeIMEeTOB TP UX HaOJIIOJeHNH
yepes 11BeTOBbIe (UIbTPHI"
Ypok-ripakTUKyMm "Bo/iHOBBIE
76 CBOMCTBA CBeTa: JUCIepCcus,
vHTepdepeHLus U Audpakuys”
o OnbiTe! Pe3epdoppa u bubnuoreka IIOK
TUlaHeTapHasi MoJe/lb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mopenb
aroma bopa
Wcnyckanue v noryionjeHye
bubmoreka LIOK
79 CBeTa aTOMOM. KBaHTHI.
. https://m.edsoo.ru/ff0c144c
JIuHelluaTble CIIEKTPbI
80 Ypok-npaktuky™m "Habsmogerne bubmoteka LIOK
CIIeKTPOB UCITyCKaHuA" https://m.edsoo.ru/ff0c1550
81 Pafiri0akTHUBHOCTS U €€ BH/IbI bubmoreka LJOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

https://m.edsoo.ru/ff0c1672

82 CrtpoeHue aTOMHOIO s/ipa. bubnuoreka IIOK
HyknoHHast Mozienb https://m.edsoo.ru/ffOc18ac
83 PapnoakTrBHBIE TIpeBpalleHus . bubmoreka IIOK
N3oTorisl https://m.edsoo.ru/ff0clal4
Peruienue 3azau ro teme:
84 "Pari0aKTUBHBIE Bubmmorexa [JOK
A W https://m.edsoo.ru/ffOc1b4a
rpeBpaleHust
85 [Tepuog nonypacnaza
YPpOK-KOH(pepeHLIUs
" g beperty Bubmoteka LIOK
86 PasnoakTrBHBIE M3/TyYeHHUs B
R https://m.edsoo.ru/ff0c2126
MpupoJie, MeJULMHe, TEXHUKe
SAnepHble peakijuu. 3aKOHbI
87 C(;qx paHEHIEH 3au;{ OBOT'0 U Bubmorexa [JOK
p PAA https://m.edsoo.ru/ff0c1c58
MaCCOBOI'0 YMCe
88 OHeprus CBsA3U aTOMHBIX Si7iep. bubmoreka [IOK
CBsI3b MaCChl U SHEPryuu https://m.edsoo.ru/ff0c1d7a
89 Pemienne 3amau o teme
"SnepHble peakiun"
Peakijuu cuHTe3a U JjeneHus
90 ep. lcTounuky 3Heprun bubmotexa OK
AAED- i P https://m.edsoo.ru/ff0c1e88
CounHila # 3BE37,
Ypok-koHbepeH1us " epHast
o1 SHepreTuka. [elicTBus
Pa/IM0aKTUBHBIX U3TyUeHUI Ha
JKUBbIE OpraHu3Mbl"
92 [ToaroTroBKa K KOHTPOIbHOM bubnuoreka IIOK

paboTe 1o Teme

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

"DneKTpOMarHMTHOe MoJie.
O/IeKTPOMAarHUTHbIE BOJIHBI.
KganToBEbIe siBneHus"

KoHTposibHast paboTa 1o Teme
"DneKTpOMarHMTHoOe MojJie.

93
O/IeKTPOMAarHUTHbIE BOJIHBI.
KsaHTOBBIE sB/IEHNS"
[ToBTOpEHue, 0000IIIEHNE.
94 JlabopaTopHbie paboThI 0 Bubmiorexa [JOK
p" P P N " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumogeiicTBre Ten
[ToBTOpeHue, 0000IIIEHNE.

95 PerieHvie pacueTHbIX U bubmoreka LIOK
KaueCTBEHHBIX 3a/1ay 110 TeMe https://m.edsoo.ru/ff0c2572
"TerutoBbIe TIpOLeCCHI"

[ToBTOpeHue, 0000IIIEHNE.

96 PerieHvie pacueTHbIX U bubmoreka LIOK
KaueCTBEHHbIX 3a/1ay I10 TeMe https://m.edsoo.ru/ff0c2a22
"KII/I TerioBbIX gBUTaTenein"

[ToBTOpeHue, 0000IIIEHNE.

97 PerieHvie pacueTHbIX U bubmoreka LIOK
KaueCTBEeHHbIX 3a/1ay I10 TeMe https://m.edsoo.ru/ff0c2b30
"KII/[] 3mekTpoycTaHoBOK"

[ToBTOpeHue, 0000IIIEHNE.
bubmoreka LIOK
98 JIabopaTopHbIe paboThI 110
" " https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBble SIBJIEHUS
[ToBTOpeHue, 0b600IIIEHNE.
bubmoteka LJOK
99 Pabora c TekcTamu 1o Teme

"3aKOHBI COXpaHeHUs B

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

MeXaHUuKe"

[ToBTOpeHue, 00600IIIEHNE.

100 PaboTa ¢ TekcTamu 1o Teme 1 Bubmaorexa HOK
https://m.edsoo.ru/ff0c2e82
"KosrebaHus U BOJTHBI"
[ToBTOpeHue, 0b600IIIEHNE.
bubmoteka LJOK
101 PaboTa ¢ TekcTamu 1o Teme 1
R " https://m.edsoo.ru/ff0c3044
CBeTOBbIe SIBJIEHUS
[ToBTOpeHMe, 06001eHNe.
102 Pabora ¢ TekcTamu o Teme 1
"KBaHToBas u sifiepHasi pu3nka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

I[TPOI'PAMME



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJ/IbTATbI OCBOEHHUSA
OCHOBHO# OGEPA30BATEJILHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBbPA3OBAHUSA

7 KIIACC

Kop
IpoBepsIeMoro
pe3yJ/bTara

IIpoBepsiemble nMpeMeTHbIE Pe3y/IbTAThl 0CBOEHHSI 0CHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTI'0 001Iiero 00pa3oBaHusi

1.1

HCI10/Ib30BaTh M3yUE€HHbIE TTIOHATHUSA

1.2

pa3/inuaTh ABJIEHHUA T10 OIMMHMCAHWUIO HUX XdpPdKTEPHbIX CBOMCTB U Ha

OCHOBE OIIbITOB, ZIEMOHCTPUPYIOLIMX /JaHHOe (PU3nUecKoe siBJieHUe

1.3

pacro3HaBaTh TIPOsiBJieHWe W3y4YeHHbIX (DHU3UUeCKUX SIBIEHUN B
OKpYy>KalollleM MHupe, B TOM uucie ¢u3nueckre siBJieHUs B MPUPO/E,
TIPYU 3TOM TE€PeBOAMTDL MPAKTUUECKYH 3aZiauy B yueOHYIO, BBIJE/SATh

CylllecTBeHHbIe CBOMCTBA (MpU3HaKK) (pU3NuecKuX siBJIeHUH

1.4

OMUCHIBATh HW3y4YeHHble CBOWCTBA Ten U (uU3MUeckue SBIEHUS,
WCIO/Ib3ysl  (pU3MuecKue BeJWYMHBL, TIPU OMKCAHUM IIPABUJ/IBHO
TPaKTOBaTb (U3NUYECKUN CMBIC/I UCMOMb3yeMbIX BeUUWH, UX
0003HaueHUst ¥ eIUHULIBI (PHU3UUeCKUX BeJTMUWH, HAXOJUTb (DOPMYIIbI,
CBsI3bIBAIOL[ME JAHHYI0 (U3WYECKYH0 BeJMUYMHY C  JPYTUMU
BeJIMUMHAMH, CTPOMTb TpaMKM  M3yYEeHHBbIX  3aBUCUMOCTEM

d)HBI/I‘-IECKI/IX BeJIMUMH

1.5

XapaKTepu30BaTh CBOMCTBa Tesl, (u3UUeCKue SIBJIeHHs U MPOLIeCChl,
WCIO/Ib3ysl M3yYeHHble 3aKOHbl, TNPU 3TOM [aBaThb CJIOBECHYIO
(GbopMy/MpOBKY 3aKOHa U 3alUCbiBaTh €ro MaTeMaTuyeckoe

BbIp@)KEHHE

1.6

OOBSICHATL (pU3MUeCKre SIBJIeHUs], TIPOLeCChl U CBOWCTBA Tes, B TOM
yucie M B KOHTEKCTe CUTyalMil MpaKTUKO-OPHUEHTHPOBaHHOIO
XapakTepa: BbISIBJISITb TPUUYMHHO-C/IE[ICTBEHHbIE CBSI3M, CTPOUTh
oObsicHeHne u3 1 — 2 J/lOTMUECKMX IIaroB € OMopo Ha 1 — 2
M3yueHHbIX CBOMCTBA (hU3MUECKUX SIBJIeHUH, (PU3NUeCKUX 3aKOHA WU

3dKOHOMEPHOCTH

1.7

peliath pacyéTHble 3afaud B 1 — 2 [eMCTBUsA, UCIO/b3ysl 3aKOHbI U




(hopmyJibl, CBsA3BIBatOLMe (PU3MUeCKUe BeJTMUMHbI: Ha OCHOBE aHa/u3a
yC/IOBUSL  3aflaud  3alMChiBaTh KpaTKOe YyCJ/IOBUe, TIO/ICTaB/IsATh
(u3myeckre BeMUUHbBI B ()OPMYJIbI M TIPOBOJUTL PACUéThl, HAXOAUTh
CTIpaBOYHbBIE JIaHHBIE, HEOOXOUMBIe /ISl pellleHus 3a/1ay, OLleHUBaTh

pPeaTMCTUUHOCTD TTOJTyYeHHOU (PU3NUeCKOr BeJIMUMHBI

1.8

pacrio3HaBaTb TPOO/eMbl, KOTOPble MO)KHO peLIUTb TpU TOMOLIU
¢u3nyeckUx MeTOJOB, B OIMCAHWU MWCCe[0BaHUS  BBIJE/ATh
rpoBepsieMoe  TpeArnoo)KeHue  (TUroTedy),  pasidyaTb |
VHTEePIIPeTHPOBaTh TIOMyUeHHbI pe3y/bTaT, HaXOJUTb OIIMOKWA B

XoJe OIlbITa, Ae/1aTh BBIBOJBI I10 €r0 pe3y/ibTdTaM

1.9

MPOBOJIUTh OIBITBI TI0 HaOJOAEHHI0 (PU3NUECKUX SIBIEHUM WU
¢u3nyeckUx  CBOHCTB  Teln:  (POPMy/JMpOBaThb  IpOBepsieMble
TIPeATIONOXKEHUs,  COOMpaTh  YCTAHOBKY W3  MPeJJI0KEeHHOTO

00opy/i0BaHus, 3aMMChIBATh X0/, OTbITAa ¥ (HOPMYIHMPOBATh BHIBO/[bI

1.10

BBITIOJIHATh TIPSIMble M3MepeHUs] C UCIO/Ib30BaHUEM aHaJorOBBIX M
IUGPOBBIX MPUOOPOB, 3amMMChIBaTh TOKA3aHUs MPUOOPOB C YUETOM

3a/JaHHOM aOCOTFOTHOM TTOTPEeIIHOCTA U3MepeHHI

1.11

MPOBOJIUTL  HCC/AeZiIOBaHWE  3aBUCUMOCTA  OJHOW  (hH3MUeCcKOoM
BEJIMUMHBI OT JPYrodl C WCIOb30BaHUEM TPSIMBIX H3MepeHUH,
yuacTBOBaTh B TUIAHUPOBAHWM Y4eOHOTO WCC/Ie[oBaHUs, COOMpaTh
YCTAaHOBKY U BBITIOHATH U3MEePeHUs], Cyieflys TIpe//IoKeHHOMY TIIaHy,
¢buKcUpoBaTh pe3ysbTaThl MOMYYEHHOM 3aBUCUMOCTH (PU3NUYECKUX
BeJIMUWH B BHU/IE TIPe/JIOKEHHBIX TaO/IUI] U TPadUKOB, [1e/1aTh BbIBOAbI

Mo pe3y/jabTaTaM HUCC/1eJO0BAHUA

1.12

MMPpOBOAWTE KOCBEHHBIE HW3MEpPEeHHs d)H3I/IquKI/IX Be€JIMUMH, Ciaeanysd
HpeAﬂO)KeHHOﬁ WHCTPYKLHWU: TIDU BBITIOJTHEHHUHA I/IBMGPEHI/Iﬁ CO6I/IpaTb
JKCIEPUMEHTA/IbBHYIO YCTAHOBKY W BBIYUC/IATL 3HAYE€HUE HCKOMOM

BeJIMUHHBI

1.13

CO6JII-O,Z[aTb MpaBW/la TEeXHUKHU 6e301macHOCTH pu pa60Te C

nabopaTopHbeIM 000py/J0BaHHEM

1.14

yKa3blBaTh TIPUHLMIMBI  IeACTBUS TMPUOOPOB UM TE€XHUYECKUX
YCTPOWCTB, XapaKTepu30BaTb TMPUHLUIBI [JeWCTBUS H3yUEHHBIX
npuOOPOB U TEeXHUYECKUX YCTPOMCTB C TIOMOIbI0 MX OITHUCAHWS,
WCTO/Ib3ysl 3HAaHUST O CBOMCTBaX (DM3UUECKUX SIBEHUW U

HeoOXxo/iMbIe hU3HUUeCKre 3aKOHbI U 3aKOHOMEPHOCTH




1.15

MPUBOJUTL TpPUMephbl (HaxOAUTb MWH(OPMALMI0 O TpUMepax)
MPaKTUYeCKOI0 MCMO/b30BaHUs (PH3MUeCKUX 3HaHUI B MTOBCeJHEBHOM
KU3HU i1 obecrieueHust 6e30macHOCTM TIpM  oOpallleHuu C
nprbopamMM ¥ TeXHUUECKHUMH YCTPOMCTBAMU, COXPaHeHUs! 3ZI0POBbSI U

CO6J'II-O,E[€HI/IH HOPM 3K0JIOTHY€CKOI'O IMoBeJeHNsA B OKPY)Ka}OH_IEf/i cpege

1.16

OCYIL[eCTB/ISATh OTOOP MCTOUYHUKOB MHQOpMalLMu B ceTu VHTepHeT B
COOTBETCTBUM C 33/laHHBIM TIOMCKOBBIM 3alipOCOM, Ha OCHOBe
VMMEIOLMXCA 3HAaHUM U TyTEM CpaBHEHHUs pa3/IMYHbIX WCTOYHUKOB
BbIZIe/IITh MH(OpPMALMIO, KOTOpasi SIB/sieTCs TMPOTHMBOPEUMBOU WU

MO>KeT ObITh HeIOCTOBEPHOM

1.17

WICITI0/1b30BaTh rnpu BBITIOJTHEHUU yueOHbIX 3a/laHuM
Hay4HOIIOMY/IIPHYK0 ~ JIUTepaTypy  (U3UUecKoro  coZeprkaHus,
CrpaBOYHble MaTepuasnbl, pecypcbl ceTu VIHTepHeT, BJafeThb
npréMaMu KOHCTIEKTHPOBAHHS TeKCTa, peobpa3oBaHust MH(GOPMAaLUH

Y3 OIHOM 3HAKOBOM CHUCTEMBI B [IPYTYIO

1.18

Co3/1aBaTh COOCTBEHHbIE KPAaTKHE MHMChbMEHHbIE U YCTHBIE COOOIIeHUsS
Ha OcHOoBe 2 — 3 UCTOUYHMKOB WHbOpMaIMM (U3NUECKOro
COoJiep>KaHus, B TOM 4HC/ie TIyO/JIMYHO Jie/iaTh KPaTKhe COOOIIEeHUs O
pe3y/sbTaTtax IPOEKTOB WM Yy4eOHbIX WCCIe[OBaHUM, TIPU 3TOM
rPaMOTHO UCIIO/Ib30BaTh W3YyUYeHHbINM TOHATHUUHBIA arrapar Kypca

(bu131KM, COMPOBOKATh BBICTYTI/IEHUE Mpe3eHTaluei

1.19

TIPU BBITIOJTHEHUH YUeOHBIX TIPOEKTOB U UCC/IeZIOBAaHUM PacIipe/iesisiTh
00513aHHOCTH B T'PYIITie B COOTBETCTBUM C IMOCTaBJIeHHLIMU 3a/lauaMH,
CeJuTh 3a BBINOJHEHWEM I/laHa [eWCTBUM, a/leKBaTHO OLIeHWBAThb
COOCTBEHHBIM BK/IaJ, B /IeATEJILHOCTb TPYMIbl, BbICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/IeICTBHE, YUUTBIBasI MHeHUe

OKPY’Karolnx

8 K/IACC

Kopa
NpoBepsieMoro
pe3yJibTara

ITpoBepsiemMble NpefMeTHBIE Pe3y/IbTaThbl 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl 0CHOBHOI'0 001Iiero 00pa3oBaHusi

1.1

HCII0JIb30BaTh IMMOHATHA

1.2

pa3/inuaTh ABJIEHHUA T10 OIMHNCAHWUIO HUX XdpPdKTEPHBIX CBOMCTB U Ha




OCHOBE€ OIIbITOB, IEMOHCTPDUPYIOILHUX dHHOE (1)I/I3I/I‘—IGCKOE sABJ/1eHHre

1.3

pacro3HaBaTh TIPOsIBJIEHWE W3YYeHHbIX (PM3UUeCKUX SIBIEHUN B
OKpYy’KarollleM Mupe, B TOM 4ucre (U3MUecKre siBJIeHUs B MPUPO/eE,
TP 3TOM TepPeBOAUTDL MPaKTUUeCKyH 3aZlauy B yueOHYIO, BBIJE/SATh

Cyll|eCTBeHHbIe CBOMCTBA (MTPU3HAKK) (PU3NUECKUX SIB/I€HUI

1.4

OTNKMChIBaTh H3yUeHHble CBOWCTBA Te/l W (pU3NUecKue sBIeHUS,
WCIIO/Ib3ySl  (pU3MUecKUe BeJWYMHBIL, IIPU OINKCAaHUM IPABUIBHO
TPaKTOBaTb  (M3UYECKM  CMBIC  HWCIO/Ab3yeMbIX  BEJIMYMH,
0003HaueHUst ¥ eIUHULIbI (PH3UYECKUX BeJTMUWH, HAXOJUTb (POPMY/IbI,
CBSI3bIBAIOLL[ME  JIaHHYIO  (PU3UUECKYH0) BeJMYMHY C [JPYyTUMH
BeJIMUMHAMH{, CTPOMTb TIpaMKM  M3yYEeHHbIX  3aBUCUMOCTEMN

(bur3nuecKUx BeJIMUMH

1.5

XapaKTepu30BaTb CBOMCTBA Tesl, (pr3nueckue sIBJI€HUS U MPOLIeCCH,
WCII0/Ib3ySl M3yYeHHble 3aKOHbl, NPU 3TOM [aBaTb CJIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alucChiBaTb €ro MaTeMaThyeckKoe

BbIDa>Ke€HHE

1.6

00BSICHATD (hM3KYeCcKHe TMPOLecChl U CBOMCTBA TeJsl, B TOM YMC/Ie U B
KOHTEKCTe CUTyaluii IpaKTUKO-OPUEHTHMPOBAHHOIO  XapakTepa:
BBISIB/ISITH IPUUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTb 00BsicHeHHe u3 1
— 2 JIOTUYEeCKHX IIaroB C MoMombi 1 — 2 u3yueHHBIX CBOMCTBa

(u3MUecKux siBieHUH, (H3UUeCKUX 3aKOHA WM 3aKOHOMEPHOCTU

1.7

peliaTh pacyéTHble 3aiaud B 2 — 3 JIeMCTBUs, WCIO/b3ysl 3aKOHbI U
dbopMyibl, cBsi3bIBaroLMe (hH3UUeCcKre BeJIMUMHbBI: Ha OCHOBE aHa/M3a
YCJIOBUS 33/lau¥ 3allMChIBaTh KPaTKOe YCJ/IOBHE, BBISB/ISTh HEJOCTAaTOK
JNAHHbIX [ pellleHus 3a/laud, BbIOMpATh 3aKOHbI U (HOPMYJIBI,
HeoOxo/iuMble [7Is1 e€é pellleHUs], MPOBOJUTL PAacuéThl U CpPaBHUBATh
MoJiyueHHOe 3HaueHue (U3NYeCKOM BeJMUMHbI C HW3BECTHBIMU

JAdHHbIMUA

1.8

PacCrio3HaBaThb HpO6J’IEMLI, KOTOpbIE MOXXHO Ppe€eluThb IIpy IMOMOLIU
(bI/I3I/IIIECKI/IX METOJO0B, MUCII0J/Ib3ys OIMMCaHKue UCC/IeJ0BAHVs, BbIAE/IATh
rpoBepsgeMoe IIpeAriojioKeHue, OLeHWMBATH IMPABU/IBHOCTL IIOPDAAKA

TIPOBeZIeHUs1 MCC/Ie/IOBaHuUs, JlefiaTh BHIBO/IbI

1.9

MPOBO/IUTh OINBITBI TI0 HAOJOZEHNI0 (PU3NUECKUX SIBIEHUM WITH
¢bu3nuecKUux  CBOMCTB  Tei:  (OpPMyauMpoOBaTh  TpOBepsieMble

MpeAroNoXKeH)sl, CcoOMpaTb  yCTAHOBKY W3  TIPeJIO’KeHHOTO




O60py,[[0BaHI/I$I, OIMMCBhIBATH X0/, OIIbITAd XU Q)OPMYJ'II/IPOBEITB BBIBO/JIbI

1.10

BBITIOJIHATE TpPsIMble U3MepeHHsi C HCII0/Ib30BaHHWEM aHaJIorOBbIX
NprOOPOB 1 AAaTUMKOB (p3UUEeCKHX BeTMYMH, CDABHUBATH Pe3y/IbTaThl

M3MepeHHi C yU6TOM 3alaHHOM abCOJTFOTHOM MOTPeITHOCTH

1.11

MPOBOJUTH  MCC/Ie[JOBaHWE  3aBUCHMOCTH OJHOU  (pH3UUECKOMN
Be/IMUMHBI OT [JPYrOil C HCHOMb30BaHUEM TIPSIMBIX H3MepeHUit:
TJIaHUPOBaTh MCC/Ie/joBaHKe, COOMpaTh YCTAaHOBKY U BBINOJIHSTh
V3MepeHusi, Ccaefys  TpeJjIO)KeHHOMY  IlIaHy, (DPUKCHpOBaTh
pe3yJIbTaThl TIOyUYeHHOW 3aBUCUMOCTH B BHje Tabiui| U rpadyKoB,

Ae/1aTb BBIBOABI ITO pe3y/jibTaTaM UCC/I€JOBAHWA

1.12

MPOBOAWTDL KOCBeHHbIe Hn3MepeHud q)I/IBI/II—IECKI/IX BeJIM4YHH:
[JIaHWUPOBATb U3MEPEHM, CO6I/IpaTB SKCIIepUMEHTA/IbHYI0 YCTaHOBKY,
caienysd HpE,I[]'IO)KEHHOfI WHCTPYKLIMHM, W BbIUHUCIATE 3HaAU€HHE

Be/TMUHHBI

1.13

CO6JII-O,E[aTI: MMpaBW/ia TEeXHUKU 0e301macHOCTH npu P860Te C

nabopaTopHbIM 000py/J0BaHHEM

1.14

XapaKTepu30BaTh TIPUHIUIBI [I€HCTBUS W3yUeHHBIX TIPUOOPOB U
TeXHUUECKHUX YCTPOMCTB C OIMOPOM Ha WX OMMCAHUS, HCIIOIb3ys
3HaHUST O CBOWCTBAX (U3NUECKUX SBJAEHUA U HeoOXoguMble

(r3ruecKre 3aKOHOMEPHOCTH

1.15

PacCrio3HaBaThb IIPOCThI€ TEXHUUYECKHE YCTpOﬁCTBa N HU3MEPUTEJIbHbIE
HPI/I6OPLI Mo cxeMaM M CXeMaTHU4YHbIM DHCYHKdM, COCTABJ/IATH CXEMbI
3JIEKTPHUYECKUX HEHEﬁ C nocdnegoBaTe/IbHbIM W [Iapd/lJIe/IbBHBIM
coeaqrMHeHHeM 5J/IEMEHTOB, pa3/inydas YC/IOBHbBIE 0003HaueHUs

3JIEMEHTOB 3JIEKTPHUYECKUX uenel‘/’l

1.16

MPUBO/IUTh TIpUMepbl  (HaxoAWTh WHGOpPMAIMI0O O TpUMepax)
MpaKTUUeCKOro MCI0/Ib30BaHus (H3MUeCKUX 3HAHUM B TIOBCeHEBHOM
KW3HU i1 obecrieueHusi Ge3o0macHOCTH Tipu  oOpareHun C
npubopaMy ¥ TEXHUUYECKUMU YCTPOMCTBAMH, COXpaHeHHsI 3/10POBbs U

CO6JII-O,E[EHI/IH HOPM 3KO0JIOTUYEeCKOI'o IoBeieHHUA B OKPY)Ka}OLHEﬁ cpege

1.17

OCYIIIeCTBJISATh MOMCK UH(POpPMaIuK (HHU3UUeCKOT0o CoZiepKaHUs B CETU
VHTepHeT, Ha OCHOBE HMEIOLUXCS 3HAaHWW U TyTéM CpaBHEHUs
JIOTIOJTHUTE/TbHBIX MCTOYHUKOB BbIZIENIATE WHGOpPMALMIO, KOTOpasi

SIBJISIETCSI TPOTUBOPEUMBON WJIM MOXKeT ObITh HeZIOCTOBEPHOM




1.18

WCTOMb30BaTh TIPM  BBIMOJIHEHUM  y4eOHBIX  3a/laHMM  HayuHO-
TOMYJISIPHYIO JIUTepaTypy (U3UUYecKoro cofep)kaHusi, CIpaBOUHbIe
MaTepuasabl, pecypcbl ceTu VIHTepHeT; BjaZeTb MNpuUéMamMu
KOHCITeKTUPOBaHUsI TeKCTa, TpeoOpa3oBaHusi MHGOPMALIMK U3 OJHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/jaBaTh COOCTBEeHHbIe MMHMCbMeHHbIe U KPaTKWe YCTHbIe COOO0IIeHus,
000011ass MH(GOPMALIMIO M3 HECKOTbKUX HCTOYHUKOB (DHU3HUUECKOro
cofiepXkaHusi, B TOM uucjie MyOIMYHO TPe/CTaB/ATh pe3yJ/bTaThl
MPOEKTHOM WM UCC/Ie/j0BaTeNbCKON  J1eSTe/IbHOCTH, TPU  3TOM
rpaMOTHO HCII0/Ib30BaTh W3yYeHHbIM MOHSATHMMHBIA amnmnapar Kypca

(bu3MKY, CONPOBOXK/IaTh BBICTYIUIEHUE [Ipe3eHTaLuei

1.20

TIPU BBITIOJIHEHWM yUueOHBIX MPOEKTOB U UCC/Ie0OBaHUNA (HHU3UUeCKUX
TIPOLIECCOB pacrpe/iesisiTh 0053aHHOCTH B TPYIIe B COOTBETCTBUHU C
MOCTaB/IeHHBIMU  3aJjauaMd, CJeJAUTb 3a BbINIOJIHEHHWEM I[ljlaHa
JIeMCTBUM U KOPPEKTUPOBATD €ro, aZileKBaTHO OL|eHUBATh COOCTBEHHBIN
BK/IaJ, B [leATelbHOCTb TPYMIbl, BbICTPAUBaThb KOMMYHUKaTHBHOE

B3aHMOAEﬁCTBHe, MpOABJIAA TOTOBHOCTL pa3pelldThb KOH(l)J'II/IKTLI

9 K/IACC

Kopg
NpoBepsieMoro
pe3yJibTara

ITpoBepsieMble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero o0pa3oBaHus

1.1

HCII0J/Ib30BaTh M3yUE€HHbIE TIOHATHSA

1.2

pa3/inuaThb ABJIEHHA T10 OIMHMCAHWIO WX XdpPdKTEPHBIX CBOMCTB U Ha

OCHOBE OITbITOB, JIEMOHCTPUPYIOIIUX /JaHHOe (PU3nuecKoe siBJieHUe

1.3

pacrio3HaBaTh TMpOsiB/ieHMe U3YUYeHHbIX (PU3NUECKUX SIBJI€HUM B
OKpY’KalollleM MUpe, B TOM uucie ¢u3nueckve siBjieHUs B MPUPO/IE,
TIPY 3TOM TIePeBO/IUTH MPAKTUYECKYI0 33/lauy B yueOHYIO, BBIJE/SATh

CyllleCTBeHHbIe CBOMCTBA (MPH3HaKK) (HH3UUeCKUX SIBIeHUM

1.4

ONMCBbIBaTb M3y4YeHHble CBOWCTBA TeJl U (PU3NUeCKue SBJIeHUS,
UCHonb3ys (U3nuyeckre BeJMUMHBI, TP OINWCAaHUMA IPaBUIbHO
TPaKTOBaTb  (PU3WYECKUM  CMBIC  WCIO/Ib3yeMbIX  BeJIMYMH,
0003HaueHus U eJUHULBI (HU3NUECKUX BeTMYUH, HAXOAUTH (YOPMYIIBI,

CBA3bIBAOILIIKE  NdHHYIO (1)I/I3I/I‘-IECKy1-O Be/IMUMHY C [OpyrumMu




Be/IMYMHaAMH, CTPOUTH FpaCl)I/IKI/I HN3y4YE€HHBbIX 3aBUCHUMOCTeHN

¢bur3nuecKUx BeJIMUUH

1.5

XapaKTepu30BaTb CBOMCTBA Tes, (pr3vuecKue sIBJI€HUS M MPOLIeCCH,
WCIIO/Ib3ySl M3yYeHHble 3aKOHbl, NPU 3TOM [aBaTb CJIOBECHYIO
(GopMyIMpOBKY 3aKOHa U 3alucChiBaTb €ro MaTeMaThyeckKoe

BbIDa’>KeHHEe

1.6

00BSICHATD (hM3HUecKUe TPOLiecChl U CBOMCTBA Tes, B TOM YMC/Ie U B
KOHTEKCTe CUTyallud TPakKTUKO-OPMeHTHMPOBAaHHOIO  XapakTrepa:
BBISIB/ISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTb OOBSICHEHHE U3 2
— 3 JIOTMYeCKHX LIAaroB C MOMOLIBK 2 — 3 M3y4YeHHbIX CBOWCTBA

(bu3MUecKux siBieHUH, (r3MUeCKUX 3aKOHA WM 3aKOHOMEPHOCTU

1.7

pelaTb pacuéTHble 3afaud (omuparolvecs Ha CUCTeMy U3 2 — 3
yPaBHEHUI), WCIOAb3ys 3aKOHbl U (OPMyJbl, CBfI3bIBAIOLILE
(GusnMyeckre Be/IMUMHBI: Ha OCHOBe aHa/aM3a YC/IO0BUSL 3afauu
3anmucbiBaTh KpaTKOe YC/IOBHe, BBbISB/IATh HeJOCTarollde WU
M30bITOUHBIE /IaHHbIe, BEIOMpATh 3aKOHBI M (POPMYJIbI, HEOOXOJUMBbIe
[JIs pelleHusi, TIPOBOJUTb PacyéTbl M OLIeHUWBaTh pPeaTlCTUYHOCThb

IMMOJIy4€HHOI'O 3HaUeHUA Cl)I/IBI/IquKOI‘/JI Be/TMUHHBI

1.8

PacCIiO3HABATh l'IpO6J'IeMLI, KOTOpbIE MOXHO PpeIlIuTb TIIpU T[OMOILH
(bI/I3I/ILIECKI/IX METO/Z 0B, UCIIO/JIb3yA OINMCdHWEe MCC/Ie40BaHVs, BbIAETIATH
rpoeepsgemMoe IIpeAriosIokKeHrue, OLEHMBATH T[IPABW/IBHOCTL T10PSAAKa
MmpoBefieHrss HCC/Ied0BaHWsA, [ejlaTb BbIBO/bI, HWHTEPIIPETHPOBATH

pe3y/ibTaThl HAO/FOIEHUH U OTIBITOB

1.9

MPOBO/IUTh OINBITI MO HaO/OAEHNI0 (PU3NUECKUX SIBI€HUM WU
¢bU3MUeCKUX CBOWCTB Tes: CAMOCTOSITE/IbHO COOMpaTh yCTAaHOBKY W3
n30bITOUHOrO Habopa 00Opy/JOBaHMsI, OIMUCHIBATH XOJ OIMbITa U €ro

pe3y/bTaThl, GOPMYJ/IMPOBATh BHIBO/IbI

1.10

MPOBOIUTh TMPU  HEOOXOAMMOCTH CEpUI0 TMPSIMBbIX HW3MEPEHUH,
oripeZienisisi CpeJjHee 3HaueHWe W3MepsieMOW BelMnuuHbl (POKycHOoe
paccTosiHie cobuparoleli JMH3bI), 000CHOBBIBaTH BLIOOP CcIlocoOa

n3MepeHus (U3MepPUTeIbHOTO Mprbopa)

1.11

MPOBOJIUTh MCCJIel0BaHWe 3aBUCUMOCTeH (M3UYeCKMX BeIMUUH C
VICTI0/Ib30BaHMEM TNPSIMBIX M3MepeHHWH: IIaHMpOBaTh MCC/e/l0BaHMUe,
CaMOCTOSATE/ILHO COOMpaTh yCTaHOBKY, (DMKCHUPOBATh pe3yJbTaThl

HOHYHEHHOﬁ 3dBUCHUMOCTH (l)I/I3I/IIJECKI/IX Be&JIMUMH B BH/E Ta6J'II/I]_[I/I




Fpa(i)I/IKOB, AeJ1IaTb BBIBOJLI I10 pe3y/IbTaTaM UCC/IeJOBAHUA

1.12

MPOBOJUTH  KOCBEHHble  M3MepeHUs]  (U3UYECKUX  BEJIMYMH:
TJIaHUPOBaTh M3MepeHusi, COOMpaTh SKCIIePUMEHTATBHYI0 YCTaHOBKY
Y BBINOJIHATH W3MEpPEeHHs, Cjeysl TMpeAJo’KeHHOW WHCTPYKLUH,
BBIUMCJ/IATE 3HauUeHWe BeIUUMHbl M aHa/JW3UpOBaTh IO/TyYeHHble

pe3y/bTaThl C yUETOM 3a/JaHHOM TOTPEeITHOCTUA U3MepeHU

1.13

CO6JII-O,E[aTb MMpaBW/la TEeXHUKU 0e3011acHOCTH pn pa60Te C

nabopaTopHbeIM 000py/[0BaHHEM

1.14

pas3/nnyaTh OCHOBHbIE TPU3HAKU H3YyUeHHbIX (PU3NUECKUX Mojesieit:
MaTepuasibHasi TOUKa, abCOIFOTHO TBEP/0€ TeJs0, TOUeUHbIH NCTOYHUK
CBeTa, Jy4, TOHKasl JIMH3a, TUlaHeTapHas MOJelb aToMa, HYK/IOHHas

MOJieJIb aTOMHOI'0O A4pd

1.15

XapaKTepU30BaTh TPHHLUIbLI AeWCTBUS W3YYEeHHBIX TPUOOPOB W
TEeXHUYECKHUX YCTPOMCTB C OINOPOM Ha MX OMUCaHWS, WCIIOJb3ys
3HaHUSI O CBOWCTBaxX (DU3WYECKUX SIBJIEHUM W HeobXoguMble

¢ur3nueckre 3aKOHOMEPHOCTU

1.16

WCII0/Ib30BaTh CXeMbl M CXeMaTUUHble PUCYHKM U3yUeHHbBIX
TeXHUYEeCKHUX YCTPOMCTB, H3MepUTEeJIbHbIX npubopoB u
TEXHOJIOTUUECKUX TPOLeCCOB TPHU PeIIeHUuH yueOHO-TIPaKTHYeCKUX
3a/jau, ONTUYECKHE CXEMbI /ISl IOCTPOEHUS N300payKeHUH B MJIOCKOM

3epKasie ¥ coOuparoleil TmH3e

1.17

MPUBOZUTL TIpUMepPbl  (HAaXOJWTh WH(POpPMALUIO O TpUMepax)
MPaKTUUeCKOTr0 UCMOMb30BaHUs (hH3UUeCKUX 3HaHWUW B TIOBCeITHEBHOM
JKU3HU i obecrieueHust 6Ge3omacHOCTH Tipu  oOpaieHud ¢
npubopaMu ¥ TEXHUUECKUMU YCTPOMCTBAMH, COXpaHEHHsI 3/10POBbsS U

co0JTr0IeHNst HOPM KOJIOTMYeCKOro TIOBeZIeHHsI B OKpY Karollleid cpeie

1.18

OCYILIeCTBJISITh MMOMCK UH(POPMaLK (HH3UUeCKOT0o COZiepKaHUs B CETU
VHTepHeT, camMOCTOSTe/IbHO (OpPMYJ/IMPYsl TOMCKOBBIM  3ampoc,
HaxOAuTb TMyTH  OMpeje/eHus  JOCTOBEPHOCTU  TOJIyYeHHOM
vH(bOpMallMd Ha OCHOBE WMEIOIIUXCsS 3HaHWUM U [JOTOJHUTeTbHBIX

HNCTOYHUKOB

1.19

WCIO/Ib30BaTh TPU  BBINOJHEHUWM yueOHBIX 3aJaHUNl  Hay4yHO-
TIOMYJISIPHYIO JIUTepaTypy (U3UuYeckoro cojiepkaHusi, CIpaBOUHbIe
MaTepuabl, pecypcbl ceTh VHTepHeT; BiajeTb IpUEMaMH

KOHCITEKTUPDOBdAHHA TEKCTa, Hp806pa3OBaHI/IH I/IHCl)OpMaI_[I/II/I nu3 O,E[HOﬁ




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/aBaTb COOCTBeHHbIe THMChbMEHHBbIE U YCTHBIE COOOIeHUs Ha
OCHOBe WuH(OpPMAlLUM U3 HECKOJbKUX WCTOYHUKOB (PU3NUECKOro
CoJlep>KaHusl, MyOJIMYHO TIPeJCTaB/SATH Pe3y/bTaThl MPOEKTHOW WU
WCC/Ie/OBaTe/IbCKOM  ZIeSITe/IbHOCTA,  TPU ~ 3TOM  TPaMOTHO
WCII0/b30BaTh U3yUeHHbIN MOHATUMHBIN arrapaT W3y4aeMoro pas/ena
GU3MKU U COMpPOBOXK/ATh BBICTYIJIEHWE TIpe3eHTaleld C yuéToM

0Cc00eHHOCTeH ayZUTOPUY CBEPCTHUKOB

1.21

TIpY BBITIOJIHEHUU yueOHBIX MPOEKTOB U UCC/ef0BaHUM (hHU3UUYeCKUX
TMIPOLIeCCOB pacrpe/iefisiTh 0053aHHOCTH B IPyIIie B COOTBETCTBUH C
MOCTaB/IEHHbIMUA  3aJjauaM{, CJeJUTb 3a BbIIOJIHEHWEM I1jlaHa
JIeVCTBUN ¥ KOPDPEKTHUPOBATD €T0, aZleKBaTHO OL[eHUBATh COOCTBEHHBIN
BK/IaJ, B [leATe/lbHOCTb TIpPyNIbl, BBICTPAUBaThb KOMMYHUKaTHMBHOE

B3aMMO/IeHCTBHe, MPOSIB/ISS TOTOBHOCTh pa3pellaTh KOH(IUKThI




ITPOBEPAEMBIE 3J/IEMEHTBI COAEPXKAHUSA

7 KIIACC

Kopg
pa3jena

Kop

3J/IeMeHTa

IIpoBepsieMble 3/IeMeHTHI CO/lep)KaHHs

®U3UKA U EE POJIb B IIO3HAHUN OKPYXXAIOIIE'O MUPA

1.1

®dusuka -— Haykd O TIIpUpo/Je. SABnenus MNprupobl.
dusnueckue SABJ/I€HUSA: MeXaHHn4yeckKue, TeIlJIOBbIe,

JJIEKTpHUYeCKHEe, MA'HUTHLBIE, CB€TOBbIE, 3BYKOBLIE

1.2

dusnueckre BeJMUMHBL.  3MepeHMe — PuU3NUeCKUX
BesMunH.  Pusnueckre  npuOoOpel.  [lorpemHocTh

nu3MepeHu. Mexx[yHapoJHasi CUCTeMa eJJuHUL]

1.3

ECTECTBEHHOHaqubIﬁ METO/J, ITIO3HdHHUA: Ha6J'II'O,Z[8HI/Ie,
MOCTaHOBKa HAYUYHOI'O BOIIPpOCd, BbBIABVW)XE€HHE THUIIOTE3,
SKCIIEpDUMEHT TII0O TIIPOBEpPKE TUIIOTE3, 00BsACHeHHe

Ha0/IF0JaeMOr0 SIBJIEHUS

1.4

Ornurcanve GU3NUYECKUX SIBJIEHUH C TIOMOII[BIO MO/iesnei

1.5

[TpakTHUeckue pabOThI:

###Par###l13mepeHre pacCTOSTHUMN.
###Par#t#l3mepenre 00béMa >KMIKOCTH W TBEP/OTO
TeJa.

##Par###0mnpejesieHre pa3MepOB MasibIX TeJl.
###Par###lIsMepenre  TemriepaTypel IIpA  ITIOMOLLU

JKUIKOCTHOTO TepMOMeTpa U JlJaTulKa TeMIlepaTypbl

INEPBOHAYAJIBHBIE CBEJJEHVA O CTPOEHNN BEIIIECTBA

2.1

#H##Par###CTpoeHre BellleCTBa: aTOMbl YU MOJIEKYJIbI, UX
pa3mepnl.  OmnbITbl,  JOKas3bIBawLe  JAUCKPeTHOe

CTpOeHHe BelljeCTBa

2.2

###Par###[IBiokeHe  4vactul — BewjectBa.  CBA3b
CKOPOCTU  [BW)KEHHUSI 4YaCTUL] C  TeMmepaTypou.

bpoyHoBcKoe BwKeHUe, 1uddy3us

2.3

B3aumogeiicTBre yacTUl] BelljeCcTBa: MPUTSHKEHUE U




OTTa/IKMBaHHE

###Par### ArperaTHble COCTOSIHUSI BelLeCTBa: CTPOEHHE

rasoB, >KUJKOCTeN U TBEPABIX (KPUCTA/UTMUECKUX) TeJl.

24 B3aumocBs3b MeXJy CBOWCTBAMU BeIeCTB B pa3HbIX
arperaTtHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJ/ISIPHBIM
CTpPOEHUEM

2.5 Oco6eHHOCTH arperaTHbIX COCTOSIHUM BOZbI
[TpakTHueckue paboTh:
###Par###0LIeHKa [UaMeTpa aToMa MeTOZOM psiioB (C
WCII0/Ib30BaHUeM (oTorpaduii).

2.6 ###HPar###ONBITI TI0  HAOMIONEHWIO  TEeTUIOBOTO

paclIMpeHus ra3os.
#H##HPar###ONbITbl IO  00HApY)KeHWIO JeWCTBUSL  CHIT

MOJIEKYJIADHOT'O MPUTKEHUA

IBVDKEHUE U B3AUMO/ENCTBUE TEJ

31 MexaHuueckoe [IBIDKeHUe. PaBHOMepHOe 51
' HepaBHOMEPHOE JBUKEHUe
###Par###CKOpOCTb. Cpepuss CKOpPOCTb 1pu
3.2 HepaBHOMEPHOM /[BW)KeHUM. PacuéT myTM U BpemMeHHU
JIBIDKEHUSI
SIBneHue WHeplMW. 3aKOH WHepLMU. B3aumogelicTBue
3.3 TeJl KaK TPUYMHA M3MEHEeHUs CKOPOCTU [BWKEHUS Tel.
Macca KaK Mepa UHepTHOCTH TeJia
34 ###Par###notHOCTL BelljecTBa. CBSI3b IIJIOTHOCTU C
' KOJTMYeCTBOM MOJIEKYJT B eiuHUIle 00BEMa BelllecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3auMO/|eHCTBUS Tell
36 Cuna yrnpyroctd U 3akoH ['yka. V3mepenue cusnbl C
' TIOMOLLIBIO IMHAMOMeTpa
3.7 #H##Par###ABienne Tarorenuss U cuna Tsokectu. Cua
' TSDKeCTH Ha pyrux IviaHerax. Bec Tena. HeBecomocTh
38 Cuna Tpenus. TpeHue CKOJIbXEHUS YW TPeHUe TOKOSL.
' TpeHue B ripupo/ie U TEXHUKe
3.9 ###Par###Cno)keHrve CWI, HarpaB/IeHHBIX 110 OZHOU




npsiMoi. PaBHO/eMCTBYOLLAs CHJT

3.10

[TpakTHUeckure pabOThI:

OmnpeziesieHe  CKOPOCTH  pPAaBHOMEDHOTO  /IBWDKEHMSI
(mapyika B JKUAKOCTH, MOJIeId  3JIEKTPUUECKOTO
aBTOMOOWIST W Tak fanee). OmnpeneneHue CcpefiHe
CKOPOCTU CKOJIb)KeHusi Opycka WIM [IapuKa TI0
HaKJIOHHOW myiockoctH.  OripefiesieHre  TUIOTHOCTH
TBEPZOTO Tesa. OnbITHI, JIeMOHCTPHUPYIOLIHEe
3aBUCUMOCTh PacTsDKeHus (medopMariyiu) TpY>KUHBI OT
MIPUIOKEHHOW  CWbl.  OMBITHI,  IEMOHCTPUPYIOIIHE
3aBUCUMOCTh CUJIbl TPEHUS CKOJIbKEHUS OT Beca Tesla U

XapakTepa COTPUKACAIOIIUXCs IOBePXHOCTeN

3.11

dusnueckue siB/ieHUs B TIPUPO/ie: TIPUMePHI JBWKEeHUs C
pa3/IMUHBIMU CKOPOCTSIMH B KMBOW UM HEXXWBOMW TIPUpO/Ie,

,ELE‘I\/’ICTBHE CWJ/IbI TDEHHSA B MTPUPOJE U TEXHUKE

3.12

TexHUUecKre yCTpOCTBa: AUHAMOMETP, MOZLLIUITHUKH

OABJIEHUE T

BEP/IBIX TEJL, )KUIKOCTEN 1 TA30B

4.1

Hapnenne TBéEpAoro Ttena. CriocoObl yMeHBIIEHUS W

yBe/JIMUeHHs [aB/IeHUs

4.2

aBneHue rasa. 3aBUCUMOCTb JIaBIeHUs ra3a oT 00bEMa,

TemriepaTyphbl

4.3

Hepe,qaqa JaBJ/IeHHs TBép,quMI/I Te/J1aMH, XUIKOCTAMU U

raszaMu. 3akoH ITackanga. [THeBMaThueckyie MalIivuHbI

4.4

3aBUCUMOCTh  [IaBJIeHUSI >KUJKOCTH OT  TJIyOWHBI.
I'uapocraTuueckuit napagokc. CooO1iarolecst CoCy/bl.

FI/I,E[paBJ'II/IIIECKI/Ie MeXaHKM3MbI

4.5

ATtmocdepa 3emnu u aTMocdepHoe JaByeHue. [IpuunHbl
CyILLleCTBOBaHMsI BO3AYyLIHOM 000/10uku 3emin. OnbIT
Toppuryesy. 3aBUCMMOCTb aTMOC(HEPHOr0 JjaBeHusl OT

BBICOTHI HaJl YPOBHEM MOPA

4.6

W3mepenue atMochepHOro aapieHusi. IIpubopel s

V3MepeHHsl aTMOC(epHOro /laB/IeHUs

4.7

[eiicTBUe >XMIKOCTM W rasa Ha IOTPY)KEHHOe B HMX

Tesio. BbITankuBaroiias (apxvMezioBa) cuia. 3aKoH




Apxumeja

4.8

[1naBanue ten. Bo3gyxoruiaBanue

4.9

[MpakTryeckue paboOTHI:

WccnenoBanvie 3aBUCUMOCTM Beca Tela B BOfe OT
00BbéMa TIOTPY)KEHHOM B JKMJKOCTb YacTH Tesa.
OrnpesiesieHre BBITAJIKMBAIOLLEM CUJIbI, 1eWCTBYIOIEN Ha
Teno, TOrpy)kéHHoe B JKUAKOCTb.  [IpoBepka
HEe3aBHCHMOCTH BBITA/IKMBAIOLLEH CHUJIbI, [eWCTBYIOLLEN
Ha Tel0 B JKUAKOCTH, OT Macchl Tena. OMbITh,
JIeMOHCTPUPYIOIIMEe  3aBUCHMMOCTb  BBbITaJKMBAIOLEH
CWIbI, JEMCTBYIOIIEH Ha Telo B )KUJKOCTH, OT 00béMa
TOTPY>KEHHOUW B )KUAKOCTb YaCTH Tesa U OT MJIOTHOCTH
xugkoctu.  KoHcTpyupoBaHve — apeomeTpa WM
KOHCTDyUMpOBaHHe  JIOAKM W  OfpejerieHhe  eé

rpy30H04bEMHOCTH

4.10

dusnyeckue  sAB/IEHUWST B TIPUPOJie:  BIUSHUE
aTMoC(hepHOro aBeHUs1 Ha >KMBOM OpraHu3M, TijlaBaHHe

pbIO

4.11

TexHUUYECKWe YCTPOMCTBA: COOOIMIAOIIMecss COCY/pbl,
YCTPOMCTBO BOJIOMPOBO/]A, TUpaBIUUECKUN Tpecc,
MaHoMeTp, OapomeTp, BBICOTOMEp, TMOPIIHEBOM HacoC,

apeomeTp

PABOTA, MOIIHOCTD, DOHEPT'MIA

5.1 MexaHnuueckast pabota

5.2 MexaHnuecKasi MOILIHOCTb

5 3 [TpocTble MexXaHW3MBbI: pbluar, OJIOK, HaKJOHHas

' M710CKOCTh. [IpaBusio paBHOBeCHs prluara

5.4 [TpumeHeHMe TpaBU/ia PABHOBECHS pbluara K 010Ky
«3o070TOE  TpaBWIO»  MexaHWKH.  KosdduimeHTt

5.5 T0JIE3HOT O JleficTBUsI MeXaHW3MOB. IIpocTeie
MeXaHU3MbI B ObITY U TEXHUKE

5.6 [ToTeH1ManbHasi SHEPTUM Tena, MOAHATOr0 Haf, 3eMJIEn

5.7 Kunertuueckas sHeprus

5.8 [TonHas MexaHuWuyeckass SHeprusi. 3aKOH WU3MeHeHUs U




COXpaHeHUA MeXaHUYeCKOMu SHepruuv

5.9

[MpakTHyeckue paboOTHI:

#i##Par###Onpenenene paboTbl CUMBI TPEHUS TIpU
PaBHOMEDHOM /[BW)KEHUU Tejla [0 TOpPHU30HTaJbHON
MOBepXHOCTU. MccnenoBaHve yC/IOBUM — paBHOBECHS
peruara. Vsmepenue KIIJ| HakIOHHOM TMJIOCKOCTH.

M3yueHue 3aKOHa COXpaHeHUs] MeXaHUUYeCKOW SHeprum

5.10

du3nueckue sB/EeHUS B TMPUPOJe: pbluarkd B TeJse

ye/I0OBeKad

5.11

TexHuueckue YCTpOﬁCTBai pbIyar, HO,Z[BI/DKHBIi/JI n
HEHO,E[BPI)KHI)IFI 6]'IOKI/I, HAKJ/IOHHAs IVIOCKOCTL, IIPOCThIE

MeXdHHU3MEBI B 6BITy

8 KVIIACC

Kopg
pasjena

Kop
3/IeMeHTa

IIpoBepsiemMbie 3/IeMeHThI CO/lep)KaHUA

TEITJIOBBIE ABJIEHUA

6.1

OCHOBHBIE  TIOJIO)KEHUS]  MOJIEKY/ISIPHO-KUHETUYeCKOM
TEOpUM CTPOeHUs BeljecTBa. Macca U pasMepsl
MosieKyn.  OmbIThl, MOJTBEp)KJAlOIIe  OCHOBHbIE

T10JI0)KEeHUsI MOJIEKY/IIPHOKUHETUYECKON TeOprun

6.2

Mopenn  TBEpAOrO, JKMAKOTO M  Ta3000pa3sHOro
cocTosiHMM BelljecTBa. Kpucranimueckve u amopgHbIe

Te/1a

6.3

OOmbsicHeHHe CBOWCTB Ta30B, XUAKOCTeM U TBEPABIX TeJl
Ha OCHOBe TIIOJIO)KEHWM MOJIeKY/ISIPHOKMHETHYeCKOU

Teopuu

6.4

CMauuBaHue U KalTW/JIApHBIE SABJ/I€HUA

6.5

TersioBoe pacivipeHye U CkaTre

6.6

Temmneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO

TEIVIOBOI'O ABW>XE€HHKA HaCTHUL]

6.7

BHyTpeHHsist 3Heprust. CriocoObl M3MeHeHUsl BHyTpeHHe!




SHepruu: Teriornepegaya U CoBepllieHue pa6OTBI

BI/I,E[LI Terviorepeaayun: TerJiornpoBOAHOCTL, KOHBEKIHA,

6.8

v3jlyyeHue

KonnyectBo  TeroTel.  YjenbHasg  TeIJIOEMKOCTb
6.9

BellleCTBa

TeriooOMeH U TerjoBoe paBHOBecHe. YpaBHEHUE
6.10

TerioBoro H6anaHca

[InaBneHue U oTBepJeBaHKre KPUCTa/UIMUeCKUX BeleCTB.
6.11

Y penbHas TeruioTa 1iaB/ieHUs

[TapooOpa3oBaHve ¥  KOHjeHcauusi.  VicmapeHwue.

Kurienve.  YgenbHas  TeruioTa  IapooOpa3oBaHUsI.
6.12

3aBUCHMOCTb TeMIlepaTypbl KUIEeHUs OT aTMOC(epHOro

JlaBJIeHUs
6.13 BraxxHOCTh BO3/yXa
6.14 OHeprus TOIUIMBA. Y ie/lbHask TeryioTa CropaHust

[MpuHUMOBl  paboThl  TeroBeix fABurarenert  KII[
6.15 TeIJIOBOro ABuraress. TeruioBble ABUraTesIM U 3aluTa

OKpY’Karollleit cpefibl

3aKOH COXpaHeHUs U NpeBpalleHus] SHePTUU B TeIlJIOBbIX
6.16

riporieccax

[TpakTHueckue paboThI:

H##HPar###OMBITEI 110 OOHAPY)KEHUIO JIeWCTBUSA CHII

MOJIEKYJISIPHOTO MPUTSDKEHUS.

#H#Par###0ONbITEl 110  BBIPALUBAHUID  KPUCTAJ/IJIOB

TIOBapeHHOM CO/TA WU caxapa.

#H#HPar###ONeITl  TI0  HAO/MIONEHWIO  TEIJIOBOTO
6.17

pacllvpeHys ra3oB, )XUAKOCTel U TBEP/BIX TeJl.
###Par###OrnpejesieHne faB/ieHUsT Bo3/lyXa B Oas/uioHe
LITIpHrLIA.

#H#Par###0OnbIThl, [JeMOHCTPUPYIOLIUE 3aBUCUMOCTh
JIABJIEHUSI BO3[[yXa OT ero oO0béMa M HarpeBaHUsl WU

OXJIaXKIeHuMs.




###Par#H#1poBepka TUNoTe3bl TMHENHON 3aBUCMMOCTH
JJIMHBI  CTONOMKA JKUKOCTH B TEePMOMETPHUYeCKOn
TpyOKe OT TemIiepaTypsbl.

###Par##HabmoaeHne HW3MeHeHUs BHYTpeHHel
JHepPryuu Tejia B pe3yJibTaTe Teruiornepefauyd U paboTh
BHEILHUX CHIJL.

#i#Par##llccnenoBanye SIBJIeHUsT TeTUIOOOMeHa TIpH
CMeLIMBaHWU XO0JIOAHOW U ropsiueli BOJBbI.
###Par###0npeenenue KOJ/IMuecTBa TeIl/I0TEI,
TMIOJTy4eHHOTO BOJOM TpU TeryiooOMeHe C HarpeThbiM
MeTa/U/IM4eCKUM L{UIUH/POM.

###Par###0npegenene  yfe/lbHOM  TeIUIOEMKOCTH
BellleCcTBa.

#H##Par###lccegoBaHye npoLjecca UCrapeHus.
###Par###0npeeseHe  OTHOCUTE/IbHOM  BJIQKHOCTH
BO3/yXa.

###Par#H##0npesieneHne yie/lbHOM TeIJIOTHI I/1aB/IeHUS

nbAa.

6.18

dusnyeckde SBJEHUS B TPHUPOJE: TIOBEPXHOCTHOE
HAaTSDKeHWe W KalWUIspHble SIBJIEHWsS B TIPUPOJIE,
KPUCTa//IbI B TIpUpo/ie, u3nydenre CoJHIlA, 3aMep3aHue
BO/IOEMOB, MOPCKHe Opu3bl; 00pa3oBaHUe POCHI, TyMaHa,

WHes1, CHeTa.

6.19

TexHWueckre  yCTPOMCTBA:  KallWUIApbl, IpHUMepbl
VCITI0/Ib30BaHUsl KPUCTAI/IOB, XUAKOCTHBIM TepPMOMETD,
JaTUMK TemIlepaTypbl, TepMOC, CHCTeMa OTOIUIeHUs
JIOMOB, THUTPOMETpbI, TCUXPOMETP, TMapoBas TypOuHa,

JiBUTaTe/lb BHyTPEHHET0 CrOpaHMUs.

SJIEKTPUYECKUNE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanys Tesl. [IBa posia 3/1eKTpUYeCKUX 3apsi/joB
B3avmogeilicTBue 3apspkeHHbIX Tell. 3akoH KysoHa
7.2 (3aBUCHMMOCTb CWJIbI B3aUMO/ENCTBUS 3apSKEHHBIX Teq OT

Be/TMUMHBI 3apsiIoB U PACCTOSTHUS MEXX/Y TeJlaMU)




OnekTpuueckoe Tose. HarpsykéHHOCTh 3/IeKTPUUECKOTO

7.3 rossi. TIpUHIMI CyNeprio3uliuM 3/1eKTPUUeCKUX ToJiei
(Ha KaueCTBEHHOM YPOBHE)
Hocutenu 5371eKTpUuecKux 3apsifioB. OjeMeHTapHbIN
7.4 3/1eKTpruuecku 3apsg. CtpoeHne atoMa. [IpoBogHuKY 1
[I3/IeKTPUKU
7.5 3aKOH COXpaHeHUs JIeKTPUUeCcKOoro 3apsaja
. O/eKTpUUecKui  TOK.  YCJIOBUS  CYIeCTBOBAaHHS
' 3JIEKTPUYECKOro TOKa. VICTOUHMKH ITOCTOSIHHOTO TOKA
HeticTBus 3/1eKTPUUeCKOro TOKa (TerioBoe,
7.7 XUMHYeCKOe, MarHuTHoe). OJIeKTpUYeCKUd TOK B
JKALKOCTSX U rasax
- Onektpuyeckass LUenb. Cuia TOKa. OJIEKTpUUeCKoe
' HarpsbkeHue
79 CornpotusieHue IIPOBO/JHUKA. Y penbHoe
' COINPOTHUBJ/IEHVE Bell[eCTBa
7.10 3akoH Oma /i1 yyacTka Liernu
ITocnemoBatennbHOe UM Mapajjle/ibHOe — COeIMHeHUe
7.11
NIPOBOJHUKOB
Pabota M MOIJHOCTb 3/IEKTPUUECKOTO TOKa. 3aKOoH
7.12
[xoynsa — JleHua
13 OneKTpuueckue 1Lieru W IMOTpeOUTeny 3/7eKTpUYecKoi
' SHepruu B ObITy. KOpoTKOe 3aMbikaHue
ITocTosiHHBIe MarHWThL. B3aumogelcTBHe IMOCTOSIHHBIX
7.14
MarHuToB
715 MaruutHoe mosie. MarHutHoe T1I0jle 3eM/M U ero
' 3HauyeHue 1 )KU3HU Ha 3emiie
716 OmneiT Opcrega. MarHutHOe 110J1e 3/1IeKTPUUeCKOro TOKa.
' ITpriMeHeHVe 3/1eKTPOMAarHUTOB B TeXHUKe
717 [lelicTBMe MarHUTHOIO MO/ Ha IPOBOJHUK C TOKOM.

DJIeKTPO/JIBUTaTe/lb TIOCTOSSTHHOTO TOKa. VCroJsib3oBaHue




BHEKTPOABI/IFaTEJIEﬁ B TeXHHMUYeCKHX YCTpOﬁCTBaX N Ha

TPaHCTIOPTe

Onbitel  ®Papazies.  fIBieHuWe  3/1eKTPOMAarHUTHOM

718 nHAykiuu. [Ipasuso Jlenia
DJIeKTpOreHeparop. Crnioco0ObI TOTyYeHUst
7.19 3/1eKTpUUeCKOU SHEpruu. DJIeKTPOCTAHL[UH Ha
B0O300HOBJ/ISIEMBIX UCTOYHHUKAX SHEPTUU
[TpakTHUeckue paboThI:
OnbIThl TI0 HAOMIO/IEHUIO 37IEKTPU3alK Tesl UHIYKIen
Y TIPU COTTPUKOCHOBEHUH.
WccnepnoBaHue [JeMCTBUS  2/IEKTPUUECKOTO TI0Js  Ha
TIPOBO/IHUKY M IN3JIEKTPUKHU.
Cbopka W mipoBepka PpabOTHI 3/EKTPUYECKON Iienu
ITOCTOSTHHOT'O TOKa.
V3mepeHue U peryMpoBaHUe CUJIbI TOKa.
V3mepeHue U peryMpoBaHue HanpsKeHUs.
WccnenoBaHue 3aBUCMMOCTU CUJIbI TOKA, UAYILIETO uepe3
Pe3nCTop, OT COMPOTUBJIEHUS] PE3UCTOPA U HarpsDKeHUst
Ha pesucTope.
720 OnbITHI, JIeMOHCTpUpYIoLi1e 3aBUCHMOCTD

3/IeKTPUYECKOT0 COTMPOTUB/IEHUSI TIPOBOJIHMKA OT €ro
JUTUHBI, TI/IOLLA/IY TIOTIePeUHOro CeYeHusl U MaTepuaria.

[IpoBepka TipaBW/ia C/AOXKEHUS HaNpsDKeHUM  TIpU
10C/ie[loBaTe/IbHOM  COeIMHEHHWH [IBYX DPEe3UCTOPOB.
[TpoBepka mpaBusa [jisi CAIbl TOKA TPU TapaiieibHOM
coeiiHeHWW  pe3ucTopoB.  OmpeseneHue  pabOThI
3/IEKTPUYECKOrO0 TOKa, WAYLIero 4Yepe3  pe3ncCTop.
OmnpefienieHre  MOIIHOCTH ~ 3JIEKTPUYECKOTO  TOKa,
BbIZle/IsieMOU Ha pesucTope. MccieoBaHue 3aBUCMMOCTH
CU/IbI TOKa, WAYIIETro uepe3 JIaMIOUKy, OT HampshKeHUst
Ha Hel. Onpenenenue KII1/I HarpeBaresns. VccienoBanue
MarHuTHOTO B3aWMOJENCTBUS TIOCTOSIHHBIX MarHWTOB.

I/I3yIIEHI/Ie MAdIHHUTHOI'O I10JId IMOCTOSAHHBIX MAI'HHUTOB IIpU




uxX oObeauHeHUMM U  pasfeneHud. VccienoBaHue
JleHCTBUS 37IeKTPUYECKOT0 TOKA Ha MAarHUTHYIO CTPEJIKY.
OnbIThl,  JE€MOHCTPUPYIOIME  3aBUCUMOCTb  CHJIbI
B3aUMO/IeNCTBUST KaTyIIKU C TOKOM U MarHWTa OT CHJIbI
TOKa ¥ HarpaBleHWs TOKa B Karymike. l3yueHue

AEﬁCTBHH MdIrHUTHOI'O I10Jid Ha ITIPOBOJHHUK C TOKOM.

KoncTtpyuposanue v V3y4yeHue paboTbl
3/IeKTPOBUTraTe/Isl. N3mepenue KIIJ
3/IeKTPO/IBUraTe/IbHOM  YCTaHOBKM. OrmbiTel 110

HCCleJOBaHUIO SABJIEHUA BJIEKTPOMaFHI/ITHOﬁ WHAYKLWH:
HncciaegoBaHue M3MeHeHWH 3HaueHus | HaripaB/IEHUA

HWH/JYKLIMOHHOTO TOKa

7.21

dusnyeckue sBJeHUSI B TPUPOJie:  3TeKTpUUYecKre
sBieHUsT B atMmocdepe,  37EKTPUUYECTBO  JKUBBIX
OpraHM3MOB, MarHuUTHOe Tojie 3eMJ/IU, Apel( TOH0COB,
POJIb MarHUTHOTO TI0JISI [/Is KU3HU Ha 3emJie, TIOJISIPHOe

CHUsiHHUEe

7.22

TexHuueckre yCTPOMCTBA: 3/IEKTPOCKOII, amrepMmerp,
BOJIETMETP, peocTaT, CUETUMK 3/1IeKTPUUECKOW SHepruuy,
3/IEKTPOOCBETHUTEe/IbHBIE ~ TPUOOPBI,  HarpeBaTe/bHbBIE
3JIeKTPOTIPUOOPHI (mpumepsl), 3/IeKTpUUeCcKue
NpeJJOXpaHUTe/Y, 31eKTPOMarHuT, 3/eKTpOoJBUrareb

IMOCTOAAHHOI'O TOK4, reHepaTop IMMOCTOAHHOI'O TOKd

9 K/IACC
Kop
Kog snemenra [IpoBepsiemMble 3/1eMeHTBI COLepyKaHUs
pasziena
MEXAHUWYECKUWE ABJIEHNA
MexaHuueckoe [BrKeHHe. MarepuanbHasi —TOYKa.
8 8.1 CucremMa OTCUéTa
8.2 OTHOCUTE/IBHOCTb MeXaHUUeCKOI'o JBUKeHUs
8.3 PaBHOMepHOe NpsAMO/IMHENHOe [IBIKeHUe




#iHPar###HepaBHOMepHOe NPSIMOJIMHENHOE JIBH)KEHHE.

8.4 CpegHsis M MIHOBEHHass CKOpPOCTb Teja IIpU
HEpPaBHOMEPHOM /[IB)KEHUU
a5 YckopeHue. PaBHOyCKOpeHHOe MpSIMOJIMHENHOe
' [BIDKeHHe
8.6 #it#Par###CBobogHOe mageHue. OmnbIThl ["anunes
###Par###PaBHOMepHOe [IBI)KeHHEe [0 OKPY>KHOCTHU.
8.7 [Teprios 1 uactota oOpaieHus. JIMHeliHass W yTJOBas
CKOpPOCTH. L]eHTpOoCTpeMuTeIbHOE yCKOpeHUe
8.8 [Tepseiii 3akoH HeroTOHA
8.9 Bropoi 3akoH HeroToHa
8.10 Tpetuii 3akoH HproToHa
8.11 HA#Par###] IpuHLUI Cyneprio3uLuu CUiI
8.12 Cwuia ynpyrocrtu. 3akoH I'yka
8.13 ###Par###Cuna TpeHUs: CU/la TPeHUs CKOJIbXXeHUs,
' CuJia TPeHHsl TTOKOS, pyTrye BU/bl TPEHUS
8.14 #H#Par###Cuna  TsOKeCTU U 3aKOH  BCEMUPHOIO
' TSATOTEHUs. Y CKOpeHHe CBOOO/IHOTO TaJieHusT
815 Oewkenve  r1uiaHer  BOKpyr  ConnHua.  Ilepsas
' KOCMUUecKasi CKOpocTb. HeBeCcOMOCTb U neperpysku
PaBHOBecue MaTepuanbHON TOUKU. AOCOIOTHO TBEP0€
8.16
Teso
817 ###Par###PaBHoBecre TBEPAOIro Tesa C 3aKpeIIEHHOM
' 0CbIO BpaueHus. MomeHT cuiibl. LleHTp TsbKecTH
8.18 Nwmnynec Tena. Vi3meHeHve umiysbca. IMIysisc CUbl
8.19 3aKOH COXpaHeHUs UMITyJ/IbCa
8.20 #H##Par###PeakTBHOE [IBU)KeHUe
8.21 MexaHuueckasi paboTa ¥ MOIIIHOCTb
8.2 Pabora cun Tskectd, ympyroctd, TpeHus. CBsi3b
' SHEepruM U paboThl
823 [loTeHnpanbHast SHeprus Teja, IIOAHATOTO  Haf,
' TIOBEPXHOCTBIO 3eM/v
8.24 [ToTeHLManbHas SHePryst CKaToM NPY>KUHbI




8.25

#H##Par###KHeTueckast ~ 3Heprus. Teopema o

KUHETUUeCKOU SHepruu

8.26

###Par###3aKoH coXpaHeHUs1 MeXaHUYeCKON SHepryur

8.27

[MpakTrueckue paboThI:

OrnipefiesieHre cpefiHell CKOPOCTU CKOJIbXKeHUsI Opycka
WIA [BWKEHUs llIapyuKa II0 HaK/JIOHHON TJIOCKOCTH.
OmnpepiesieHe yCKOpeHUsI Tejla NIPY PABHOYCKOPEHHOM
JBVDKEHUM T10 HAKJIOHHOM TJIOCKOCTH.

VccnenoBanne 3aBUCHMMOCTH IyTU OT BPEMEHU IpHU
PaBHOYCKODEHHOM [JBIKeHUH 6e3 HayaTbHOM CKOPOCTH.
[IpoBepka TUIOTE3bl: €CAM TPU PaBHOYCKOPEHHOM
JBWKeHNH 0Oe3 HayalbHOW CKOPOCTU TYTU OTHOCSITCS
KaK psii HeuSTHBIX 4YMCe/l, TO COOTBETCTBYHOLIME
NIPOMEXKYTKU BpeMeHH! OJJMHAKOBBI.

VccnenoBanue 3aBUCMMOCTH CUJIbI TPEHHUSI CKOJTbYKEHUS
OT CWIbl HOpPMalbHOro JaBieHus. OmnpezeneHve
Ko3(¢uieHTa TpeHUs1 CKoJbkeHUs. OmnpefeneHve
)KECTKOCTH TIpY>KuHBI. OrmipezienieHe pabOTBI  CHIIBI
TpeHUs] TpY paBHOMEPHOM [BWXKEHWW Teja IO
TOPU30HTa/BHOM MoBepxHOCTH. OmpesesneHre paboThI
CWIbl  yOPYrOoCTM  MNpuU  NOAbEMe  TIpy3a C
VCTIO/b30BaHUEM  HEMOJBWKHOIO U TOZJBH)KHOIO

O/I0KOB

8.28

dusnueckue SIBIeHUS B rnpupoje: MnmpuinBbl U OTJ/IUBLI,
ABIM)KeHHe IIJIaHeT ConHeyHOH CHUCTEMBI, pedKTHBHOE

ABVDKEHHE JXMBBIX OPraHU3MOB

8.29

TexHuyeckrve  yCTpPOWCTBAa: CIUJOMETP, /[AAaTUHMKHU

MOJIO’KeHHUA, PACCTOAHNSA N YCKOPEHHSA, PAKETLL

MEXAHHNYEC

KHNE KOJIEBAHMA 1 BOJIHBI

9.1

KonebartenbHoe gBrkeHre. OCHOBHBIE XapaKTePHUCTHKH

KosiebaHMI: TIepUo/l, YaCTOTa, aMIUTUTY/ja

9.2

MaTtematrueckui u MIPY>KUHHBIN MasiITHHKHU.

[TpeBpaiijeHre SHePTUM NPU KoJiebaTeIbHOM JBY>KEHUU

9.3

3aryxawomye KosiebaHusi. BbIHy>K[eHHble KoseOaHMs.

Pe3onaHnc




9.4

Mexanuueckre BoJiHbl. CBOMCTBa MeXaHUUeCKUX BOJIH.
[IpoponibHBEIE U TIOTNepeyHble BOMHBIL. [I1MHA BOJIHBI U
CKOPOCTB eé pacripocTpaHeHusi. MexaHuueCcKue BOJIHBI B

TBEP/IOM TeJle, CeiCMUUeCKHe BOTHbI

9.5

3BYK. I'POMKOCTE U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WNubpas3BykK U yabTpasByk

9.7

[MTpakTrueckue paboThI:

OripefienneHre  YacTOTBl U Tlepuofa  KosebaHHiA
MaTeMaTH4YeCcKOro MasTHHUKA.

OripefienneHre  4YacTOTBl M Tlepuofa  KosebaHHiA
NPY>KUHHOTO MasiTHAKA

WccnepoBaHve 3aBUCHMOCTH Tlepuofa  KosebaHUM
TO/BEIIEHHOTO K HHUTH TIpy3a OT [UIMHBl HUTH.
WccnefoBaHve 3aBUCHMOCTH Tiepuoja  KosebaHUM
NPY’KUHHOTO MasiTHUKAa OT Macchl rpy3a. IIpoBepka
He3aBUCHUMOCTHU nepuoja KoJie6aHuit rpy3a,
TO/IBEILIEHHOTO K HWTH, OT MacChl Tpy3a U KECTKOCTH

TIPY’>KUHBI. MI3MepeHre yCKOpeHHsi CBOOOAHOTO Ta/leHUsT

9.8

dusnueckue siBJieHUsI B TPUPO/ie: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsICeHUe, CeucMUUYecKue BOJIHBI,

L[yHaMH, 3X0

9.9

TexHuueckre yCTpOMCTBa: 9XO0JIOT, HCIIO/Ib30BaHNe

yJ/IbTpa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

BHeKTpOMaFHI/ITHOE I1oJie. BHEKTPOMEIFHI/ITHBIE BOJIHBI.

104 CBoliCTBa 3/1eKTPOMarHUTHBIX BOJTH

10.2 [IIkana 3/1eKTpPOMarHUTHLIX BOJIH

10.3 OnekTpoMarHutHasi npupoga cBera. CKOpOCTb CBeTa.

' BonHoBbIe cBOCTBa cBeTa

[TpakTHUeckure pabOThI:

10.4 V3yyeHre CBOMCTB 3/IEKTPOMarHUTHBIX BOMH C
TIOMOIIIbI0 MOOUILHOTO TesledoHa

105 dusnyeckue sBAEHUST B TpUpoZe: Ouosoruueckoe

JlencTBue BHUJMMOTO, y/bTpadro/1eTOBOro u




PEHTT€HOBCKOIr'o I/IBJ'[y‘JEHI/Iﬁ

106 TexHuyeckue yCTpOWCTBa: WCII0/Ib30BaHue
' 371eKTPOMAarHUTHBIX BOJIH /IS COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JIyueBas mozesb cBeTa. VICTOUHUKY CBeTa
11.2 [IpsiMonMHeHOe pacripoCcTpaHeHre CBeTa
113 Otpaxkenue cseta. [1;10ckoe 3epkaso. 3aKOH OTpaKeHUs
' cBeTa
114 [IpenomsieHnve cBeTa. 3akOH IIpeJIOMJIeHMsI CBeTa.
' [TonHOe BHyTpeHHee OTpa)keHHe CBeTa
11.5 JIun3a. Xof nyyen B TUH3€
116 OnTuueckass cuctema doTtoarnmnapara, MUKPOCKOMNa |
' TeJlecKoria
117 I'ma3 kak onrtuueckas cucrema. bau3opykocTs U
' JlaTbHO30PKOCTh
118 Pasnoxenue 6Genoro ceeta B criekTp. OnbiTel HbIOTOHA.
' CiiokeHHe CrieKTpasbHbIX LJBeTOB. [lucriepcust cBeTa
1 [MTpakTHueckue paboThI:
###Par###lccnejoBanye 3aBUCUMOCTH yria
OTpakeHusl CBeTOBOIO Jiyya OT yIJla [aJleHus.
#i#Par#t#l3yueHne  XapakTepUCTUK  W300pakeHUs
rpeiMeTa B IUIOCKOM 3epKarie.
###Par###lccnejoBanye 3aBUCUMOCTH yria
TpeJIOMJIeHUs1 CBETOBOI'O Jjlyya OT yrja IaJleHds Ha
119 TPaHMULIe «BO3YX — CTEKJIO».
' #i#Par###lonyueHrne u300pakeHUN C  TIOMOIIbIO
cobuparoIieii JTMH3bI.
##HPar###0npesenienie  (POKYCHOTO PpacCTOSIHUSL U
OIITHYECKOM CH/IbI COOMPAIOIIeid JTMH3bI.
##Par###OmbITEl 10 pa3/oKeHUIO 0Oesloro cBeTa B
CIIeKTP.
HH##Par###ONbBITEL 110 BOCIPUATUIO LIBeTa IpeJMeTOB
Npy X Hab/TI0/IeHUH uepe3 1[BeTOBbIe (DHUIbTPbI
11.10 dusnueckue sIBJeHUS B mpupoge: 3atMeHus CojHLa U




JlyHbl, 1]BeTa TeJl, ONTHYECKUe siBJIeHUs B aTtMocdepe

(uBet Heba, pedpakiys, pajsyra, MUPax)

11 TexHuyeckue YCTPOMCTBA: OUKH, TepPUCKOTI,
' ¢doToanmnapar, onTUYecKre CBeTOBO/IbI
KBAHTOBBIE ABJIEHUA
21 OmneiTel Pe3epdopzia u mnaHeTapHas Mofenb aToMa.
' Mopens atroma bopa
122 Ncnyckanve U morsolleHue cBeta aTOMOM. KBaHTHI.
' JIvHeliuaThle CIIeKTpbI
12.3 PasirioakTUBHOCTB. Anb(a, 6eTa- U raMMa-u3/TyueHust
124 Ctpoenne aroMHoro szpa. Hyk/ioHHass Mopzesb
' aTOMHOrO szpa. M30Tomnsl
125 PapuoaktrBHble mipespaienus. [lepuop mosypacnaza
' aTOMHBIX si7iep
126 fAnepHble peakuyy. 3aKOHbI COXPaHEHHs 3apsiloBOr0 U
' MaCCOBOT'0 YMCes
12.7 OHeprus CBA3Y aTOMHBIX fzep. CBsA3b MacChbl ¥ SHepruu
1.8 Peakumu cunTesa v genenus sagep. VICTOUHKWKY 3HEPruu
12 ' CounHija ¥ 3B€3]1
129 fAnepHas oSHepretvka. [lelicTBUe  pa/IMOAKTUBHBIX
' W3/TyueHul Ha )KUBble OpraHUu3Mbl
[TpakTyeckuie paboOTHI:
HabntofeHre CIUIOMIHBIX W JIMHEMUaTbIX CIIEKTPOB
V3/Ty4YeHHUs.
12.10
VccnenoBanne TpeKOB: W3MepeHHe SHepPruy YacCTHLbI
10 TOPMO3HOMY TyTH (110 hoTOrpadusm).
Vi3mepeHue paii0akKTUBHOTO JOoHa
dusuyeckue sB/EHUSI B IIPUPOJe: E€CTeCTBEHHBIN
pPaIM0aKTUBHBIMN doH, KOCMUUeCKue Jyuw,
12.11 paguoaKTUBHOE WU3/lyYeHUe TIPUPOJAHBIX MUWHepasoB,
JeNCTBUe DaJM0AKTUBHBIX W3/yUeHUWN Ha OpraHu3M
yesioBeKa
1212 TexHuueckue yCTPOUCTBa: CIIeKTPOCKOII,

VH/IUBU/lya/lbHbIN 103UMeTp, KamMepa BunbcoHa







ITPOBEPAEMBIE HA OI'D I10 PU3UKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHNSI OCHOBHOM OEPA30BATEJIbHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kop
MpOBepsIeMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUA K NPEAMETHBIM pe3y/ibTaTaM
0a30BOro ypoBHs 0CBOEHHs OCHOBHOW 00pa3oBaTe/IbHOM
NMporpaMMbI 0CHOBHOT'0 00111ero o0pa3oBaHus Ha ocHoBe ®T'OC

[ToHumanve ponu  (QU3MKA B HAyuyHOM  KapTHHE  MUDa;
cchOopMHPOBAHHOCTEL 0a30BBIX ITPe/[CTaBIEHU O 3aKOHOMEPHOM CBSI3U
¥ TI03HAaBaeMOCTU SIBIeHMM TPUPOJbl, O POJU JKCIIepUMeHTa B
¢usvke, o cucremoobpasyromieid posu (UMK B Pa3BUTHHU
eCTeCTBEHHbIX HayK, TEXHUKA U TEXHOJOTHUH, 00 3BOJIIOLUN
¢ur3MuecKUx 3HAHUN W WX POJIM B LIeJIOCTHOM eCcTeCTBeHHOHAyUHOU
KapTWHE MHUpa, O BK/aZile POCCUHCKUX U 3apyOeXKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHe HayKd, OObsCHEHHe TIPOLIeCCOB OKPY>KAIOLIETOo

MMPa, pA3BUTHE TEXHUKU U TEXHOJIOTUM

3HaHMsA O BUJAX MaTepuy (BeleCTBO U TOJe), O ABWKEHHU KakK
criocobe CyIecTBOBaHMSI MaTepuH, 06 aTOMHO-MOJIEKY/ISPHOM TeOprH
CTPOeHUs1 BelllecTBa, O (M3MUECKOM CYIIHOCTU SIBJI€HUI TPUPOAbI
(MexaHWYeCKuX, TeIJIOBbIX, 3/€KTPOMarHUTHbIX M KBaHTOBBIX);
yMeHHe pa3nuarh SIBJIeHUs 10 OMMCAHUIO X XapaKTepHbIX CBOMCTB U
Ha OCHOBE OIIbITOB, JIEMOHCTPUPYIOIIUX /laHHOe (PU3NUeCcKoe SIBJIeHUE;
yMeHHe pacrio3HaBaTh IMPOsiB/IeHHe U3YUYeHHBIX (PU3NUecKuX siBIeHUH
B OKpY’Karoll[eM Mupe, BbIIefisii HX CyL|eCTBEHHble CBOMCTBa

(Tpu3HaKH)

BrageHve ocHOBaMU TOHSITUMHOIO arrapaTta W CHMBOJIMYECKOTO
s3blKa (DU3WKKA W MCII0/Ib30BaHWe WX [/ pellieHWst yueOHbIX 3ajau;
yMeHUe XapaKTepu3oBaTh CBOMCTBa Tes, (Gu3UuecKde SIBJIeHUS U

TMPOLIeCChl, UCTIO/B3Ys QyH/JaMeHTa/lbHbIe U SMITUPUYECKHEe 3aKOHbI

YMeHMe ONUChIBATh HN3y4YeHHbIE CBOICTBA Te/I U (bl/IBI/IIIECKI/Ie sABJ/1e€HNA,

WCII0/1b3Y$1 (hr3UUecKre Be/TMUMHBI

BnajeHrie OCHOBaMM METO/IOB HAyuyHOrO TIO3HAHUSA C YUYETOM
cobmoieHyst TIpaBW/I 0e30MacHOTo Tpya: HaO/mogeHre (pU3NUecKuX
SIBJIEHUU:

yMeHHe CaMOCTOSITe/IbHO COOMpaTh 3KCTIepUMEHTalbHYH0 YCTaHOBKY




13 laHHOrO Habopa 00opy/ZioBaHUs MO0 MHCTPYKLIMH, OIKCHIBATh XO[|
OTIbITa M 3aMKChIBATh €0 pe3y/ibTaThl, ((OPMYJIMPOBaTh BbIBO/bI;
NpOBe/ieHNe TIPSMbIX U KOCBEHHBIX M3MepeHUN (PM3NYeCcKuX BeTMUYMH:
yMeHHe TUIaHMPOBAaTh W3MEpeHHs, CaMOCTOSTe/NIbHO CoOupaTh
5KCIePUMEHTa/lbHYI0  YCTAaHOBKY [0 MWHCTPYKLMM, BBIUMCIATH
3HaueHUe BeJMYMHBI WM aHa/JU3MpOBaTh IO/yUYeHHble pe3y/bTaThbl C
YUETOM 3a/IaHHOM MOTPeIIHOCTH pe3y/IbTaTOB U3MepeHUI;
NIpOBEe/IeHHEe  HEeC/IOKHBIX  3KCIepUMeHTalbHbIX  UCCIe[0BaHuM;
CaMOCTOATEJILHO ~ COOMpaTh JKCIEPUMEHTA/bHYI) YCTAaHOBKY U
NPOBOJUTh  WCC/Ie[OBaHWE [0  WHCTPYKLUM,  [peJCTaB/sATh
TIO/TyYeHHbIe 3aBUCUMOCTU (PU3UUYECKUX BEIMUMH B BHJE TaO/UI] U
rpadMKOB, yUNTHIBaTh OTPELLIHOCTH, [ie/1aTh BBIBO/bI IO pe3y/ibTaTaM

ncciegoBaHusA

[ToHMMaHre  XapakTepHbIX  CBOMCTB  (DM3UUECKHUX  Mojeneu
(MarepuanbHasi TOUYKa, abCOIOTHO TBEPJIOE TeJI0, MO/ CTPOEHUS
rasoB, >XMJKOCTeM W TBEpZbIX TeJ, IJlaHETapHasi MOZe/b aToMma,
HYKJIOHHasi MOJie/ib aTOMHOTO siipa) U yMeHHue TMPUMEHSITb UX [

00bsicHeHUsT (PU3NUECKUX TIPOLIeCCOB

YMeHre 00BSACHATH (PU3MUECKHe TPOLIeCChl U CBOKMCTBA T/, B TOM
yrcjie W B KOHTEKCTe CHUTyal[ii MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B UaCTHOCTH, BLISIB/ISITh TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U U
CTPOUTHL OOBsICHEHHE C OTIOPOM Ha M3yueHHble CBOMCTBA (hHM3UUEeCKUX

HBHEHHﬁ, (1)I/I3I/IIJECKI/I€‘ 3dKOHBI, 3dKOHOMEPHOCTHU XU MO e/I1

YMeHue peliath pacuéTHble 3aziaud (Ha Oasze 2 — 3 ypaBHeHWH),
WCIO/b3ysl 3aKOHbI W (OpPMyJ/bl, CBs3bIBalOIIMe (QU3NUecKue
Be/IMUMHBI, B YaCTHOCTH, 3alMCbiBaTb KpaTKOe YC/JIOBUe 3aJauM,
BBLISIB/IATh HEZJOCTAOL[Me JaHHbIe, BbIOMPATh 3aKOHBI U (HOPMYJIBI,
HeoOXO/IMMbIe [/l €€ pellleHus, UCTI0/Ib30BaTh CIIPAaBOYHbIE JaHHbIE,
MPOBOJUTHL PAacuéThl W OLIEHWBaThb PeaTMCTUYHOCTb I10/yUeHHOTO
3HaueHus1 (pU3NUeCKOl BeSUUUHBLI; yMeHUe OrpefieisiTh Pa3MepPHOCTh

(br3ruecKoil BeIMUMHBI, TIOJTyYeHHOW TIPU pellieHrH 3a7jaun

YMeHWe xapakTepu3oBaTb TMPUHLUIMbI JeWCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM UHC/Ie OBITOBBIX INMPUOOPOB, W TPOMBIIIIEHHBIX
TeXHOJIOTMUeCKUX MPOLIECCOB 0 UX OMUCAHHIO, UCIIO0JIb3Ysl 3HAHHUS O

CBOMCTBax Cl)I/IBI/I‘-IECKI/IX SIBJICHUNA U HeO6XO,Z[I/IMbIe Cl)I/IBI/IIIECKI/Ie




3dKOHOMEPDHOCTH

10

YMeHHe UCMO/Mb30BaTh 3HAHUS O (U3WUYECKMX SIBJEHUSIX B
MOBCEJHEBHOM KM3HM i1 obecrieueHWst 0e30MacHOCTA  TIPU
obparieHud ¢ OBITOBBIMH ~ TpubOpaMM W TEXHUUECKUMH
YCTPOMCTBAMH, COXPAHEHWs 37I0pOBbs U  COO/MIO[IEHHsT HOPM
9KOJIOTMUECKOT0 TIOBEJIeHWsT B OKpY)Kalolllel cpejie; TMMOHMMaHHe
HEOOXOZIMMOCTH TIPUMEHEHUsI [OCTIKeHUH (U3UKU U TEeXHOJIOTHI

AJId pallMOHAJIBHOT' O IMPUPOA0IT0J/Ib30BaHHUA

11

OmbIT MOWCKa, TIpeoOpa3oBaHUS W TIPe/ICTaB/eHUs WHQPOPMaIu
(br31uecKOro Ccoflep>KaHusi C UCIO/b30BaHUEM HWH(OPMAalMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUi; YMeHHe OLleHHWBaTh [JOCTOBEPHOCTh
MOJIyuUeHHOW WHQOpMalMM Ha OCHOBe HMEIOLIUXCS 3HaHUM U
JIOTIOJIHUTE/IbHBIX ~ MCTOUHMKOB;  yMeHWe  UCII0/Ib30BaTb  TIpU
BBITIOJTHEHUM y4eOHBIX 3a/laHMii Hay4HO-TIOMYJ/ISIPHYIO JIUTepaTypy
¢u3nyecKoro cojiep)kaHusi, CripaBOYHble MaTepuasbl, PeCypchl CeTH
WHTepHeT; BrajeHWe 0a30BbIMM  HaBbIKaMKd  TipeoOpa3oBaHUs
vHpOpMallMM M3 OJHOW 3HAKOBOW CHUCTeMbl B JpYIy0; yMeHHe
C037iaBaTh COOCTBEHHbIE TIMCbMEHHblE W YCTHbIE COOOIIeHHs] Ha

OCHOBe I/IH(bOpMaL[I/II/I N3 HeCKOJIbKMX UCTOYHHUKOB




IIEPEYEHD 3JIEMEHTOB COJEPXXAHWSA, IIPOBEPAEMBIX HA OI'D

110 ®PU3UKE
Kop, IIpoBepsiemMbIii 3/1eMEHT CO/iepP)KaHMUA
1 MEXAHUYECKUE ABJIEHUA
11 Mexanuyeckoe pABwkeHue. MartepuanbHas Touka. CucremMa  OTCYéTa.
. OTHOCUTEIBHOCTD [JBUKEeHUSI
PaBHOMepHOe 1 HepaBHOMepHOe ABrKeHHe. CpesiHssl CKOPOCTb. DopMmysia AJist
1.2 BBIYMC/IEHUS CpeZiHel CKOpPOCTH: V = S/t
PaBHOMepHOe NpsIMO/MHeNHOe /BWKeHHe. 3aBUCUMOCTb KOOpPJMWHAThI Tesla OT
BpeMEHHU B CJ/lyuyae paBHOMEPHOI'O MIPSIMOJIMHENHOT'O ABY)KEHUSL:
13 x(f)=x,+vt
I'payku 3aBUCMMOCTM OT BpeMeHU /Il MPOEeKLUM CKOPOCTH, TPOeKLUU
repeMelljeHusi, IIyTH, KOOPJWHATbl TIPU PaBHOMEPHOM NPSMOJIMHEWNHOM
JIBIDKEHUU
3aBUCHMOCTb KOOpAMHATHI Tejla OT BPEMEHU B (Jlyyae pPaBHOYCKOPEHHOI'O
TMIPSIMOJIMHENHOTO JBYDKEHUS:
Se(f) =V, ¥ 1+ay* ;
2
®opMynbl [ TPOEKLMH IlepeMelleHus], MPOeKLUA CKOPOCTU U IPOeKLUU
YCKOPEeHUS IIPU PaBHOYCKOPEHHOM TPSIMOJIMHEMHOM [IBHKEHUU:
1.4 s.(D)=vy, t+a,- % 2
L, (T)ZUD_‘.-!-(!_‘. iz,
a, (f)=canst
Uln'w = U].T2 :201'51'
'paguku 3aBUCMMOCTH OT BpeMeHU [J/si TPOeKLUU YCKOPeHMsl, MPOeKLUH
CKOPOCTH, TIPOEKLMU IlepeMelljeHus], KOOpAUHAThl IIPU PaBHOYCKOPEHHOM
MIPSIMOJIMHENHOM [IBM>KEHUN
CBobogHoe mazieHre. PopMysibl, OMUCHIBAIOLIME CBOOO/AHOE TaZieHHe Tesa I10
1.5 BepTUKa/IM (/BW)KeHWe Teja BHU3 W/IM BBePX OTHOCUTE/IbHO I1OBEPXHOCTU

3emnu). ['padmky 3aBUCMMOCTA OT BpeMeHM [y TIPOeKLMM yCKOPEeHHs,




Mpoekgrr CKOPOCTHM W KOOPAWHATHI IIpU CBO6OAHOM Mnaiednun TeJa 110

BepPTUKAIU

CKOpOCTb paBHOMEPDHOTO [BW)KEHHUs Tela IO OKPY)XHOCTH. HampaBneHue
CKOpOCTH.

dopmyna [/ BbIUMC/IEHUS] CKOPOCTH uepe3 paiuyC OKPY)XHOCTU U MepUof,

obpaiijeHus:
2R
S

LlenTpocTpeMuTenbHOE  yCKOpeHWe. HarmpaBrieHue 11eHTPOCTPEMUTELHOTO

1.6 yckopeHusi. @opmyia [i/1s1 BBIYMC/IEHUS] yCKOPEHUS:
2
G v
n R
dopmyiia, CBsI3bIBaOIIast ePUO/] M UaCTOTY oOpallieHus:
V= :
T
Macca. ITnotHocTs BeljectBa. @opMysia [/ BLIYMC/IEHUS [VIOTHOCTHU:
.
1.7 ¥
1.8 Cuna — BeKTOpHas pusnueckas BeinurHa. Cio)keHue Cui
1.9 ABnenne nHepuyu. IlepBbiii 3akoH HeroToHA
Bropoi 3akoH HeroToHa:
F=m-a
1.10
CoHaripaB/ieHHOCTb BEKTOpa YCKOPeHUs Tejla U BeKTOpa CUJIbl, eMCTBYIOILel Ha
TeJsI0
BsaumopeiictBue Ten. TpeTtuii 3akoH HbroTOHa:
1.11 By =Ty
1 TpeHue MOKOSI ¥ TpeHUE CKOJIbKeHUsl. DopmyJia /il BbIYMC/IeHUS] MOAY/IST CHUIIb
1.

TpeHUS CKOJIb)KeHUA:




Fszp-j\.'

1.13

Hedopmaiusi Tena. Yrpyrue W Heyripyrue jaedopmaidyd. 3akKOH YIIPYTroiut

nedopmariuu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe TaArorenue. 3aKOH BCEMUPHOI'O TACOTEHUS:

My - 14
F=G 1 =2
R
Cuna TspKecTH. Y CKopeHHe CBOOOTHOTO TIa/IeHUS.
dopmyia /7151 BBIYUCIEHUsI CUJTbI TSDKeCTH BOM3U roBepxHocTy 3emu: F = mg.
[srxenue riaHeT BOKpyr CosHua. ITepBasg KocMuueckast CKOPOCTb.

HeBecomocCTh U Tieperpy3ku

1.15

WMy nbe Tesla — BeKTOpHasi (hr3udeckast BeJiuMHa.
p=mo

Nwmrnynsc cuctemsl Test. I3mMeHeHre umiyibca. UIMIyibC CHAJIbI

1.16

3aKOH COXPAaHEHHUsI UMITYJIbCa [I/Isk 3aMKHYTOH CHCTEMBI TeJT:
DP=m +m, U, =const

PeakTuBHOE ABHOKeHHe

1.17

MexaHuueckasi pabota. @opmyiia /st BBIYUCIeHHs] pabOThI CUITBI:

A=Fscosa

MexaHnueckast MOIIIHOCTb:

-2
I

1.18

Kunetnueckast u TMOoTeHWa/IbHasl SHeprud. cI)OpMyJ'I[:l AJ1s1 BBIUKCJ/IeHUA

KUHEeTHUYeCKOM SHepruu:

o)

mu”

Jrore
k >

Teopema 0 KuHeTHYeCKO SHepruu. PopMya Jis BBIYUCIeHUS OTeHIMaIbHON




SHEepruu TeJjia, NogHATOIrO

Ha/J| 3eMJIEn:

E,= mgh

MexaHunueckast SHeprus:

E=E;,+E p
1.19 3aKoH coXpaHeHUsI MexaHUUeCKol sHepruu. @opmyJia /ijisl 3aKOHa COXpaHeHusl
MexXaHUUeCKON SHepruy B OTCYTCTBUE CUJI TpeHus: E = const.
[TpeBpaiiieHre MexaHUUECKOM SHePTUU MPU HaJTMUWW CUJIbI TPEHUS.
[TpocThie MexaHU3MBbI. «30/10TO€e MPABU/I0» MEXaHUKH.
Peruar. MomeHT cunbi: M - Fl.
YcioBre paBHOBECHUS pblyara:
M +M, +..=0
1.20
[ToABWKHBIN 1 HETIOABIKHBIN 0/10KU. KIT/I MpoCThIX MEXaHU3MOB,
n= Auunesnaﬁ
Aaarpaqe:ﬂﬂaz
[laBneHve TBEpAOrO Tesa.
dopmyna /11 BBIYUC/IeHNs [laB/ieHns TBEPOro Tera:
_F
pP= 5
191 [aBnenue rasza. ATMocgepHoe /iaByieHue.
' I'mapocTraTuueckoe JjaBjieHWe BHYTPU KUIKOCTH.
®dopmya /17151 BBIYMC/IeHUS 1aB/IeHUs] BHYTPY JKUKOCTH:
P=pgh+ D,
1.22 3akoH Ilackansi. I'vapaBanyeckuii pecc
3akoH Apxumesna. dopmyna A ornpefiesieHUs] BbITaJKWBAIOIEN  CHUJIbI,
JleHiCTBYIOILIel Ha TeJlo, OTPYKEHHOE B XKUAKOCTb WU ras:
1.23

Fap =P8V

Y cnoBue nnaBaHus tena. [lnapanue CyZA0B 1 BO3yXOIl/IdBAHWE




1.24

MexaHnueckue KojebaHus. AMIUIMTY[a, II€pUOJ U YacToTa KosieOaHUiA.

dopmyra, CBSI3bIBAIOLasi YACTOTY M MePUO/, KOeOaHwiA:

1.25

MaTemaThueckiii W TIPY)KMHHBIM MasiTHUKW. IlpeBpailleHre >HepruM Ipu

KoJyiebaTeIbHOM ABH>XeHHNH

1.26

3aryxatoiue Kosebanus. BoiHyX/1eHHbIe Kosiebanusi. Pe3oHaHC

1.27

MexaHuueckKre BOJIHEL HPO,[[OJ'II)HI)IE M 1iorepevyHbie BOJIHBI. ,Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCrpOCTPaHeHUs! BOJTHBI

=g

1.28

3ByK. ['poMKOCTE M BbICOTa 3ByKa. OTpa’keHue 3BYKOBOM BOJIHBI Ha IDaHMULIe

IByX cpesi. IH(pa3ByK U ylIbTpa3ByK

1.29

IMpakmuueckue pabombl

V3mepeHre cpe/iHel TJIOTHOCTH BeIeCTBa; apXUMEeZ0BOW CHIIbI; YKECTKOCTH
MIPY>KUHBI; KO3(dUIMeHTa TPeHUsI CKOJIbKEHHsI; pabOThl CHU/IbI TPEHUS, CHUJIBI
yIPYroCTH; CPeIHeH CKOPOCTH JBWKEHHs OpyCKa M0 HAK/JIOHHOW IIOCKOCTH;
yCKOpeHus1 OpycKa TIpH JBW)KEHHWM TI0 HAK/JIOHHOW IUIOCKOCTH; YaCTOThI M
nepuoZia KojiebaHW MaTeMaTMYeCKOr0 MasiTHUKA;, 4YacTOThl W Tepuoja
Ko/iebaHUH TIPY>KMHHOTO MasiTHMKA; MOMEHTA CHUJIbI, IeMCTBYIOIIEro Ha pbluar;
paboThl CH/IBI YIIPYrOCTH TPU TMOAbEME Tpy3a C TOMOIIBbI0 HEMO/[BH)KHOTO
6/10Ka; pabOTBI CU/BI YIIPYTOCTH TIPU TMOZBEME TPy3a C IMOMOIIBIO MTOIBUKHOTO
6J10Ka.

VccnemoBaHre 3aBUCHMOCTH apXMMEZIOBOM CHU/IbI OT 00BEMA TOrPY>KEHHOM
YaCTH Tejla U OT IJIOTHOCTH >KMJKOCTH; He3aBUCUMOCTH BBITA/IKUBAIOIIEH CHUJIBI
OT MacChl TeJjIa; CUJ/IbI TPEHUST CKOJIbXXEHHSI OT CHJTbI HOPMAJ/IbHOTO ZIaBJIEHUSI U OT
po/ia TIOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HMKAIOIIEH B IMPY)KHUHE, OT CTeNeH!
nedopmMaliii TIPY)KUHBI, YCKOpPeHUs1 OpycKa OT yrila HaK/IOHa HarpaBJIsIOIIeH;
nepuozia (4acToThl) KojiebaHUH HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TepUoja
KoebaHMl TPY)KMHHOTO MasiTHMKAa OT MAacChl TPy3a M >KECTKOCTH TIPY>KUHBI;
UCC/ie[OBaHUe HE3aBUCUMOCTH TMepuo/ia KoJjiebaHWi HUTSHOTO MasTHMKA OT

Macchl rpy3a. [IpoBepka yc/1oBuUsi paBHOBeCHs pbluara

1.30

dusuueckue seneHuss 8 npupode: TIPUMepbl [JBWKEHUS C Pa3IUUYHBIMU
CKOPOCTSIMM B JKMUBOW U HE>XWBOW MPUPOJie, eMCTBUe CUIbl TPEHUS B PUPOJE U

T€EXHUKE, TIpDW/IMBBI KW OTJ/IMBBI, [ABVW)XEHHE TIJIaHET ConHeyHOM CHUCTEeMBI,




peakTUBHOEe JBI)KEHUe )KMBBIX OPraHW3MOB, pPblUard B Tejle uejioBeKa, B/IMSHUE
aTMoc(epHOTO [aB/ieHWsI Ha >KMBOW OPraHU3M, IJIaBaHUe PbIO, BOCTIPHUSTHE

3BYKOB XXUBOTHBIMH, 3eMJ/IeTpsSICEHUE, celicMHUYeCKHe BOJIHBI, IyHaMH, 3X0

TexHuueckue ycmpolicmea: CHUOMeTp, JATUMKU TIOJIOXKeHHWsl, PACCTOSHUSL U
YCKOpeHHUsl, [UHAMOMeTp, TOJIIWIIHUKY, paKeTbl, pbluar, TOABWKHBIA U

HEHOABH)KHBIﬁ 6J'IOKI/I, HAKJ/IOHHAsA IIJIOCKOCTb, IIPOCTble M€XdaHW3MLBI B 6BITy,

L3 CoOOIIarIUecs: COCy/bl, YCTPOMCTBO BOJONPOBO/IA, TUAPABIMUECKUH Tpecc,
MaHOMeTp, OapomeTp, BBICOTOMep, TIOPIIIHEBOM HAcOC, apeoMmeTp, 3XOJIOT,
WCTIO/Ib30BaHKeE Y/IbTPa3ByKa B OBITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUSI  MOJIEKY/ISIPHO-KMHETUUeCKOW TEeOpUM  CTPOEHHs

2.1 BelriectBa. Mojie/id TBEPZIOTO, >KUAKOTO M Ta3000pa3HOro COCTOSIHWI BeILeCTBa.
Kpucrannuueckue v amopdHble Tena

55 [Bwkenve wuactuy BewjectBa. CBfI3b CKOPOCTHM [BWXEHUSI 4YaCTHL C

. TeMriepatypoii. bpoyHoBckoe aBwKeHue, 1udPy3us

2.3 CmauviBaHUe U Karu/IsipHble SIBJIeHUs

24 TeryioBoe paciIMpeHUe U CxaTve

2.5 TeryioBoe paBHOBecHe

26 BHyTpeHHsis1 sHeprus. PaboTa W Teruionepejaua Kak CIocOObI W3MeHeHHs

' BHYTpPeHHel SHepruu

2.7 Buzpl Terionepeauu: TerionpoBOgHOCTb, KOHBEKLMS, U3/TyUeHue
HarpeBanve u oxnaxgeHue Tel. KoO/JMYeCTBO  TeriOThl. Y 7enbHas
TEeIVIOEMKOCTB:

2.8
O=cm(t,—t,)
3aKOH COXpaHeHWUs] 3SHepPruy B TeIUIOBBIX IpoLjeccax. YpaBHEHHe TeIIOBOro
OastaHca:

2.9
Q+0, +..=0
Wcnapenve ¥ KoHAeHcalusi. V3MeHeHMe BHYyTpeHHeW SHepPrud B TIpoliecce

210 WCMapeHruss U KOHAeHcaluu. KureHwe >KUAKOCTU. Y[ejbHas TeIuioTa

napoo6pa3oBanusi: L = Q/m
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BnaxHocts Bo3yxa

2.12

[lTnaBneHve wu Kpuctaui3auus. V3mMeHeHWe BHYTpeHHel 5SHEPrUM T[pU

MJ/1aBJIEHWXU Y KPUCTA/IJIM3alviH. Y,ILEJ'ILHHH TeIlVyIOTa Il/IaB/IeHUd:

2.13

BHYTPEHHHH SHepruvsa CropaHus TOI/IMBA. Y,ELEJIBHEIH TEIl/I0OTa CrOpAHUA TOI/IMBA:
q=Q/m

2.14

[MpuHLMTB paboTel TeryioBeix Apurarteneid. KIT/I TernioBoro Auraresns

2.15

ITpakmuueckue pabombl

Vi3mepeHue y/e/bHOM TeIUVIOEMKOCTH MeTa/l/IMuecKoro LWIMH/PA; KOIW4yecTBa
TeIJIOThl, TIOJIyUeHHOTO BOJOW KOMHATHOW TeMriepaTypbl (UKCHPOBAHHOM
Maccbl, B KOTOpPYHO OIylL|eH HarpeTbld LWIMHAD; KOJIWYeCTBa TeIIOThI,
OTJAHHOTO HarpeTbiM LIWIMHJAPOM, IOC/e OMyCKaHWs ero B BOJY KOMHAaTHOM
TeMIlepaTypbl; OTHOCHUTENbHOM B/I&XHOCTHM BO3/yXa; Y/JenbHOW TeIJOThbl
n/aBjaeHus JpAa. VccnenoBaHve H3MeHeHMs TeMIlepaTypbl BOZbI  TPU
pa3/IMYHbIX YC/IOBUSIX; sIB/IeHUS TeryiooOMeHa TpY CMeIlMBaHUM XOJIOJHOU U

ropstueid BOZbI; TIpOIjecca NCTIapeHust

2.16

Qdusuueckue s61eHUs 8 npupooe: TIOBEPXHOCTHOE HATsHKeHWe W KanWUIspHble
sIB/IeHUs1 B TIPUPOJie, KPUCTa//Ibl B MpUpPOZe, r3nyueHre CosHLA, 3aMep3aHue

BO/I0EMOB, MOPCKHe Opu3bl; 0Opa3oBaHHe POCHI, TYMaHa, UHesl, CHera

2.17

TexHuueckue ycmpotlicmea: Kanw/isipbl, IPUMepbl UCII0/Ib30BaHUS KPUCTAJIIOB,
JKUJKOCTHBIM TEPMOMETp, JaTUMK TeMIlepaTypbl, TEPMOC, CUCTeMa OTOIMJIeHUs
JIOMOB, TUTPOMETpBI, TICHXPOMETp, TapoBasi TypOuHa, JBUraTelb BHYTPEHHEro

CropaHust

SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpu3anus Tes. [IBa BUjja 371eKTPUUeCKUX 3apsiioB

3.2

B3aHMOAeﬁCTBHe 3apsiKeHHBIX TeJI. 3aKoH KYJIOHa

3.3

3aKoH COXPaHEHUSA SJIEKTPUUECKOIr'o 3apsad

3.4

OnekTtpruueckoe Triose. HamnpsokEHHOCTb —3/ieKTpUueckoro mosis.  [IpuHumn

CyIepIIo3ULMU 3/1IeKTPUUYECKUX To/eld (Ha KaueCTBEHHOM YPOBHe)

3.5

Hocutenu snektpuueckux 3apsifioB. [lelicTBUMe 3/1eKTPUUYECKOrO I10/ Ha

sneKTpuueckue 3apsifbl. [IpOBOAHUKY U AN3/IEKTPUKU




[TocTOsIHHBIN 3/1eKTPUYECKUM TOK. [lercTBUS 3/eKTpruueckoro Toka. Cuma Toka.

HaripsbkeHnue.
3.6 I=q/t,U=A/q
O/eKTprUYeCcKoe CONPOTUB/IEHUE. Y Ie/IbHOe 3/1eKTPUUeCKOe COMPOTUBIIEHUE:
3.7 R =pl/S
38 3akoH Owma A1 ydacTka ssekrpuueckoit uenu: I = U/R
[TocnenoBartesibHOe COelMHEHVE TIPOBOJHUKOB:
o fim T F—TT o -
1,=1,. U=U,+U,. R=R +R,
3.9 [TapaniensHOe coefiHeHYe TTPOBOJHUKOB PaBHOI'O COMPOTUBJIEHUS:
U=Ug;I=1+I;R=23.
2
CwmeliaHHble COeJHeHUs TIPOBOJHUKOB
3.10 PaboTa 1 MOIIHOCTE 31eKTpudeckoro Toka. A = Ult, P = Ul
3akoH [Ixoy/is — JleHua:
3.11 2
: O=I"-R-t
312 OnbiT Opcrefa. MarHuWTHOe TI0/ie TIPSIMOTO TMPOBOJHUKA C TOKOM. JIMHUM
MarHUTHOM UHYKL[UU
313 MarHuTHOe TI0/le TIOCTOSIHHOTO MarHuTa. B3auMofieiicTBUe TOCTOSTHHBIX
MarHuTOB
3.14 [elicTBYie MarHWTHOTO TI0JISI Ha MPOBOJAHUK C TOKOM
3.15 OnbiTel @apaziesi. fIByieHre 371eKTPOMarHiTHOM MHAYKIMU. [IpaBuno JleHia
IMpakmuueckue pabombl
V3mepeHne  5/1eKTPUUECKOTO  COMPOTHB/IEHUSI  Pe3UCTOpPa;  MOLJHOCTU
316 3JIEKTPUUECKOT0 TOKA; PAOOThI 3/IEKTPHUUECKOTO TOKA.

I/Iccne,qosaHHe 3dBUCHMMOCTH CHWJIBI TOKd, BO3HHKAIOIIEro B IIPOBOJAHHKE
(pEBI/ICTOPBI, ]IaMI'IOLIKa), OT HAIIPsKEHWS Hd KOHLIAX ITPOBOJAHHWKA; 3dBUCUMOCTHU

COIIPpOTUBJIEHHWA OT AJIMHBI ITPOBOJIHMKA, I/IOIaAX €ro IornepeyHoro ceueHus u




YZielIbHOT'O CONPOTUBJIEHUSI.
[TpoBepka mpaBuia /s 3/1eKTPUUYECKOr0 HarpsyKeHUs TIpY 10c/efloBaTe/IbHOM
COeJUHEHUM TIPDOBOJHUKOB; TIIpaBWia [J/sl CU/bl 37€KTPUUECKOTO TOKa IpH

rapa’sijie/lbHOM COeJUHEeHHUH MIPOBOJHUKOB (Pe3HCTOPbI U JIaMITOUKa)

dusuueckue seneHUsi 8 npupode: SMeKTpUYeCKHe SBIeHWS B aTtMocdepe,

3.17 3/IeKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE ToJie 3eMJ/IH, Jpeud Mo/roCoB,
POJIb MAarHUTHOTO TI0JIA [/151 >)KU3HU Ha 3emie, MOJISIPHOe CHsSIHHEe
TexHuueckue ycmpoticmeda: >3/€KTPOCKOI, amMIiepMeTp, BOJILTMETP, pPeoCTar,
CUETUMK  JIEKTPUYECKOW  JHEpPTruH,  3JeKTPOOCBETHUTE/IbHBbIe  TIPHUOOPBHI,
3.18 HarpeBaTe/IbHbIe 3JIeKTPOTIPUOOPEI (npumepst), 37IeKTprUYecKre
rpeZloXpaHUTe/M, 3/IeKTPOMArHUT, 3/1eKTPOJBUrare/lb IIOCTOSTHHOIO —TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 OJIeKTPOMarHuTHbIe BOHBI. [1IKasa 3/1eKTpOMarHuTHbIX BOJTH
3.20 JlyueBast mozienb cBeta. IIpssMonrHeliHOe pacripoCcTpaHeHye CBeTa
3.21 3aKoH oTpakeHus cBeta. [1y10ckoe 3epkasno
3.22 [IpeniomieHye cBeTa. 3aKOH MpeJIOM/IEHUS CBeTa
3.23 [duvcrniepcus ceeta
3.4 JIunsa. Xop nyueii B nvH3e. POKyCHOe pacCcTOsiHUe JIMH3bL. OnTHyeckas cu/a
' mvH3el: D = 1/F
3.25 ['na3 Kak ontuueckasi cucrema. OnTuueckue nprubopbI
IMpakmuueckue pabombl
#it#Par##l13MepeHrie ONTUYECKON CWIbl coOuparoieid uH3bI; (HOKYCHOTO
paccrosiHusi cobupatoliiei JIMH3bI (TI0 CBOWMCTBY pPaBeHCTBa pa3MepoB MpeMeTa U
n300pa’keHusi, KOrJia TpeIMeT PAcIiojio’KeH B JBOMHOM (DOKyce), TIOKa3aTesis
3.26 TIpesIOMJIeHHs CTeK/Ia.
###Par##llccnenoBaHre CBONCTBA M300pa)keHUs], TOJNYUYeHHOTO C TTOMOIIBIO
cobupatolrieli JUH3bI; W3MeHeHUs (OKYCHOTO DPAaCCTOSIHUSI [BYX CJIO’KEHHBIX
JIMH3; 3aBUCUMOCTU yIJjla TpPeJIOMJIeEHUsI CBETOBOr'O Jjiyya OT yrja MajieHdus Ha
rpaHuLie «BO3AYX — CTEKJ/IO»
397 dusuueckue seneHuss 8 npupole: 3atmeHuss CosHua u JIyHbl, LiBeTa TeJ,
' orTHYecKue siBiieHusi B atMocdepe (1jBeT Heba, pedpakiys, pagyra, MUPax)
398 TexHuueckue ycmpotlicmea: OYKH, TIepUCKOI, (oToarnmapaT, ONTHUeCKHe
' CBeTOBO/bl
4 KBAHTOBGIE ABJIEHUA




PaguoakTuBHOCTE. Asib(a-, 6era-, ramma-usnydeHus. Peakiuu anbga-u Gera-

4.1
pacniaza

4.2 OnsbiThl Pesepdopa o paccesHuto anbga-uacTtull. [11aHeTapHast MoJiesib aToMa

4.3 CocraB aToMHOr0 sigpa. M130T0Is!

4.4 [Tepuop nomypacrnazia aTOMHBIX sfiep

4.5 SAnepHble peakijyu. 3aKOHbI COXpaHeHUs 3apsl0BOI0 U MacCOBOI'O UMCeI
dusuueckue se6n1eHUs 8 npupode: eCTeCTBEHHbIA pa/lMOAKTHUBHBIN  (OH,

4.6 KOCMUUYeCKHe JIyud, paZJMOaKTUBHOE W3/lyyeHue IIPUPOJHBbIX MHUHepasoB,
JleViCTBUe paJjJMOaKTUBHBIX U3/IyUeHHU Ha OPraHu3M YesloBeKa

47 TexHuueckue ycmpolicmea: CHeKTPOCKOI, UHAUBHUYa/IbHbIN J103UMeTp, Kamepa

Bunbcona, siiepHast SHepreTuka




YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI /11 YYHEHUKA

» ®u3mKa: 7-1 Knacc: 6a30BbINA ypOBEHb: YUeOHUK; 3-e U3faHue,
nepepaboranHoe [lepoikud M.M., ViBaHoB A./. AklivioHepHOe 0011[eCTBO
«3patenbcTBO «IIpocBelleHue»

» ®u3uKa: 8-1 Knacc: 6a30BbI yPOBeHb: YUeOHUK; 3-e U3/jaHue,
nepepaboTanHoe [epwikud .M., iBaHoB A.M. AKijnoHepHOe 00II[eCTBO
«3partenbCTBO «IIpocBeleHve»

 ®u3nka: 9-1 Kmacc: 6a30BbIN YPOBEHB: YueOHUK; 3-e U3faHue,
niepepaboTanHoe [lepoimkud .M., I'ythuk E.M., ViBaHoB A.U. u ap.

AxioHepHoe o011ecTBo «M3maTenbcTBo «IIpocBerieHie»

METOJNYECKHWUE MATEPUAJIbBI IJI1 YUUTEJIA

dusuka. 7 kmacc. Metoiuueckoe mocobue K yueOHrKky A.B. [TeprbimikuHa.
®I'OC: Onbra I'pomiieBa Pusmka. 8 knmacc. Meroauueckoe rmocobue K
yuebHuKy A.B. ITepoimkuHa. PT'OC: Onbra I'pomiieBa Pusmka. 9 Knacc.
Metoauueckoe nocobue kK yue6HUKy A.B. [TepoiikuHa. PT'OC: Onbra

I'pomriieBa

I PPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
MHTEPHET

https://phti.tj/phti_tj/ozmun_ifm/Physics_books/perishkin_sborn_zadach.pdf



