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INOSICHUTEJIbHAS 3AITNCKA

[Iporpamma 1o @u3uke Ha YpPOBHE OCHOBHOTO OOIlero 0b6pa3oBaHMs
COCTaBJIeHa Ha OCHOBE IIOJIOKEHUM U TpeOOBaHMIA K pe3yjbTaTaM OCBOEHMSI Ha
6a30BOM YpOBHE OCHOBHOM 00Opa3oBaTeIbHOM MPOTPaMMbl, IpeICTaBJIE€HHbIX B
@I'OC 00O, a Takxke ¢ yueéToM denepaabHON paboueit MporpaMmMbl BOCIIUTAHUS U
Konuenumuu npenomaBaHus yue6Horo npeamera « Ousmrar.

CopepskaHue TporpaMmbl IO (u3MKe HampaBjieHO Ha (GOpMUPOBaHME
€CTEeCTBEHHOHAYyUYHOM TI'PaMOTHOCTM OOYYaIOIIMXCSI UM OpraHM3alyio M3ydeHUsI
bu3uKy Ha [OesATeIbHOCTHOM OCHOBe. B mporpamme mo ¢usuke yUMUTHIBAIOTCS
BO3MOSKHOCTM y4ebHOro mpeamera B peaymsarnuy TpeboBanmin GI'OC OO0 x
MJIAaHMPYEMbIM JIMUHOCTHBIM M MeTallpeIMeTHbIM pe3ybTaTaM OOydYeHMs], a TaKKe
MEXKIIpeIMeTHbIe CBSI3M €CTeCTBEHHOHAYUYHbIX YUYEOHbIX ITpeIMEeTOB Ha YpOBHE
OCHOBHOT'O 00I11Iero 06pa3oBaHusl.

[Iporpamma 1o ¢usMuKe yCcTaHaBIMBaeT pacrnpezeieHne yyeOHOro Mmarepuasa
o romam o6ydeHus (MO Kjaaccam), IpeJjaraeT MpUMEpPHYIO MOC/Ie0BaTeIbHOCTh
M3y4YeHMs] TeM, OCHOBAHHYIO Ha JIOTMKE Pas3sBUTUSI TIPEIMETHOTO COMIEp>KaHUs U
YU€Te BO3PaCTHbIX OCOOEHHOCTEN 00YyYaIOIINXCS.

[Iporpamma 1o ¢wusuKe paspaboTaHa C I1IeJbI0 OKa3aHMUSI METOAMYECKOM
ITOMOILM YUYUTEITIO B CO3TaHNM paboueit TporpaMMbl 10 YYeOHOMY ITpeaMeTy.

®dusuKa SIBJISIETCST CUCTEMOOOPA3YIOIIMM [IJIS1 €CTeCTBEHHO-HAYYHbIX YUeOHbIX
MIpeIMETOB, ITOCKOJIbKY (DM3MUecKye 3aKOHbI JIEXKaT B OCHOBE ITPOLIECCOB U SIBJIEHMUIA,
M3y4aeMbIX XMMMeli, 6MOJIOTHEN, aCTPOHOMMEN 1 (Pu3ndecKoi reorpadneit, BHOCUT
BKJIaJ, B €CTEeCTBEHHO-HAYUHYIO KapTUHY MMpa, MpeJoCTaBjsieT Haubosiee SICHbIe
06pasipbl IPMMEHEeH)s] HayYHOro MEeTOAa MO3HaHMSI, TO €CTh CII0Co0a IOTyYeHMsT
JOCTOBEPHbBIX 3HAHMI O MUpe.

OpHa 3 rjaaBHBIX 3amau (MU3MYECKOTO 00Opa3oBaHMSI B CTPYKTYpe OOIIEro
0o6pas3oBaHMsI COCTOUT B (OPMMPOBAHUM €CTECTBEHHO-HAYYHOM I'PAaMOTHOCTU U
MHTEepeca K HayKe Y 00y4aloIIXcsl.

N3yuenne ¢u3uku Ha 6a30BOM ypOBHE IIpeAIiojiaraeT OBJIaJleHNe
CIENYIOIIMIM KOMITETEHTHOCTSIMM, XapaKTepU3YIOIIMMM €eCTeCTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

® HayyHO OOBSCHSTD SIBJIEHUS;
® OlIEHMBATb U MOHMMATh OCOOEHHOCTH HayYHOT'O MCC/IeIOBaHNS;
® JHTepIpeTHPOBaTh  [JaHHble M  MCIOJb30BaTh  Hay4YHbIE
IOKa3aTeIbCTBA AJIS TTOJTyYEeHMST BbIBOJOB.
Iemu nzyuenuss pusuku:
e T[puoOpeTeHMe MHTEpeca ¥ CTPeMJIeHMS OOYYaloIIMXCSI K HayYHOMY
M3YYEHMIO IPUPOIbI, PasBUTHE UX MHTEJUIEKTYQIbHBIX M TBOPUYECKUX
CITOCOOHOCTEI;



® pasBUTHMeE TPEJCTaBJIeHUI O HAYYHOM MeToje Mo3HaHus U hopMupoBaHe
MCCJIEIOBATE/IbCKOI'O OTHOIIEHNS K OKPYSKaIOIIMM SIBJIEHUSIM;

e (opMMpOBaHME HAYUYHOI'O MUPOBO33PEHMS KaK Pe3yJ/IbTaTa U3yUYeHMsl OCHOB
CTpOeHMsT MaTepuu 1 GyHIaMEeHTAIbHBIX 3aKOHOB (PM3MKH;

e (opmMupoBaHMe TpPeACTaBJeHM O pOAU (U3MKU AJST PasBUTUSI OPYTUX
€CTeCTBEHHBIX HAaYyK, TEXHUKU U TEXHOJIOTWIA;

® pa3BuUTME  TIpeNCTaBJIe€HUMM O  BO3MOXHBIX  cdepax  Oymyiien
npodeccruoHa/IbHOM NesITeTbHOCTH, CBSI3aHHOM C (DM3MUKOM, IMTOATOTOBKA K
IaJIbHeNIIeMy OOyUYeHMIO B 9TOM HaIlpaBJIeHUMA.

HocTiskeHne 3TUX IlieJiell MporpaMMbl MO (U3MKe Ha YPOBHE OCHOBHOIO

06111ero 06pa3oBaHMsI 0OECIIEeUMBAETCS PEIIEHEM CJIEAVIONIMX 3a4ayu:

e T[puobpeTeHMe 3HAHUM O JOUCKPETHOM CTPOEHMM BeIeCcTBa, O
MEeXaHNYEeCKNX, TEIJIOBbIX, 3JIEKTPUYECKMX, MArHUTHBIX ¥ KBAHTOBBIX
SIBJICHUSIX;

e IpuoOpeTeHNe YMEHMI ONMUCHIBATb M OOBSICHSITh (M3MUECKME SIBJIEHUS C
MICIIOJIb30BAaHMEM IIOJTYUeHHBIX 3HAHUIA;

® OCBOEHME METOHOB pelleHus] IMPOCTEeMIIMX PACYETHBIX 3amad C
MCII0JIb30BaHMEM busnuecknx MOJIeei, TBOPYECKUX "
MPaKTUKO-OPUEHTHPOBAHHBIX 3a1a4;

® pasBUTHME YMEHUI HAOJIIOAATh MPUPOIHbIE SIBJEHUS Y BBITIOJHSATH OIIBITHI,
mabopaTopHble pabOThl M  3KCIEPUMMEHTa/JIbHbIE MCCAEIOBAaHUSI C
MICIIOJIb30BaHMEM U3MEPUTEJIbHBIX IIPUOOPOB;

® OCBOEHMe IPUEMOB PaboThl ¢ MHPOpMauMenn GU3NIEeCKOro CoaepskKaHus,
BKJTIOYAsl MH(POPMALIMIO O COBPEMEHHBIX AOCTVKEHUSIX (PU3NKM, aHAIU3 U
KpPUTUUYECKOe OIleHMBaHue MH(pOopMaInmy;

® 3HAKOMCTBO €O cepamy mpodecCrOHATbHONM esITeTbHOCTH, CBSI3aHHBIMMU
¢ GusMKoOi, M COBPEMEHHbBIMM TEXHOJIOTMSIMM, OCHOBAHHBIMM Ha
OOCTVKEHUSIX (U3UIECKOM HAYKMI.

Ha nzyuenne dusukm (6a30BbIl1 YPOBEHDb) HA YPOBHE OCHOBHOT'O OOILIETO
obpasoBaHus oTBoAUTCS 238 uacos: B 7 kjacce — 68 yacoB (2 yaca B Hefiesio), B 8
Kjacce - 68 yacoB (2 yaca B Hezieno), B 9 knacce — 102 vaca (3uaca B Hefieio).

COJEPXAHUVE OBYYEHUS
7 KJIIACC

Pasgen 1. ®usuka u eé posib B IO3HAHUM OKPYKAIOIIEro Mupa.

@usuka - Hayka O mnpupoge. SIBneHus npupopbl. DPusmueckue SIBIECHUS:
MexaHuJeckue, TerioBble, 3JIeKTpUUEeCKMe, MarHUTHbIEe, CBETOBbIE, 3BYKOBBIE.

@usnueckre BeluMuuHbl. V3MepeHue @usnueckux BeanuuH. Pusnyeckue
npu6opsl. [lorpeiiHocTh M3MepeHUt. MexxnyHapoaHasi cucTeMa eIVHMUII.



Kak dwusuka wu [Opyrue ecrecTBeHHble HaykuM WU3Y4YalOT [PUPOAY.
EcTecTBeHHO-HAayuHbIM MeTOH, TMO3HaHMSI: HaOJIO/leHMe, IMOCTAaHOBKA HAYyYHOI'O
BOIIPOCA, BbIABIMIKEHME TUIIOTE3, IKCIIEPMMEHT IO IPOBEPKE T'UIIOTEe3, OOBSICHEHNE
Hab6srogaeMoro sBjaeHus. Onucanne ¢GpuU3NMUeCKUX SIBJIEHUN C TIOMOIIIbIO MOIEeN.

demoucmpauuu.

1. MexaHuueckue, TeIJIOBbIe, 3JIEKTpUUYECKME, MarHUTHbIe, CBETOBBIE

SIBJIEHUS.

2. @Ousnyeckue MpuOOPHI U MpOLEeaypa MPSIMbIX M3MEPEHMI aHAJIOTOBbIM U

111G POBBIM MPUOOPOM.

Jlabopamophbsie pabomst u onvimaol.

Onpepenenne LeHbI geJIEHMS IIIKAJIbI M3MEPUTEIbHOTO Iproopa.
M3mepeHne pacCTOSIHUIMA.

M3mepeHne o6b€Ma SKUAKOCTY U TBEPIOTO TeJIa.

OmnpepeneHyne pa3sMepoB MaJIbIX TeJl.

IIpoBemenne uccaemoBaHMsl IO IPOBepPKe T'MIIOTE3bl: NAJbHOCTDH ITOJIETA
IIapuKa, MyIIeHHOTO TOPU30OHTAJIbHO, TEM OOJblile, yeM OOJibllle BbICOTA
mycka.

Pasnen 2. IlepBonauajibHbIe CBeIeHUSI 0 CTPOEHUM BelliecTBa.

CTpoeHne BellecTBa: aTOMbl M MOJIEKYJbl, uX pasmepbl. OIbITHI,
JTOKa3bIBAIOIIME NVICKPETHOE CTPOEHNME BellleCcTBa.

IBuskenme vactui BellectBa. CBSI3b CKOPOCTM [OBVKEHMS YaCTUIL C
TemIiiepatypoi. bpoyHoBckoe pBuskeHue, muddysus. BsaumopercTBue wacTuil
BEIeCTBA: IPUTSKEHNME Y OTTAJIKMBAHME.

ArperaTHble COCTOSIHMS BeILIECTBA: CTPOEHME Ta3oB, SKUAKOCTENM U TBEPIbIX
(KkpUcTa/UIMYeCKnX) Tela. B3aumMocBSI3b MeXXIy CBOMCTBAMM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSTHMUSIX M MX aTOMHO-MOJIEKY/ISIPHBIM cTpoeHreM. OcobeHHOCT
arperaTHbIX COCTOSIHMI BOJIbI.

emoncmpauuu.

1. Hab6mogeHne OpOyHOBCKOT'O ABUKEHMSI.

Ul DN =

2. Hab6bmonenne guddysumn.
3. Habmonenne  siBJIeHUMN, OOBSICHSIOIIVIXCSI MIPUTSDKEHMEM WIn
OTTaJIKMBaHMEM YaCTUI] BellleCTBa.

Jla6opamopusie pabomsl u onvimel.

1. Ouenka pAuameTpa aToMa METOAOM pSAOB (C  MCIIOJIb30BaHMEM

dbororpadwuin).

2. OrbIThI 10 HAGTIOAEHNIO TEIVIOBOTO PACIIMPEHMS ra30B.

3. OMmbIThI ITO OOHAPYYKEHUIO TEMCTBUS CUJT MOJIEKYJISIPHOTO MIPUTSIKEHMS.

Pa3spgen 3. /IBusKeHMe U B3aMO/IECTBYE TeJl.

Mexanndeckoe [BukeHMe. PaBHOMepHOe 1 HepaBHOMEpPHOe IBVDKEHMeE.
Ckopoctb. CpenHsisi CKOpPOCTb MpPY HEPaBHOMEPHOM BV KeHUM. Pacuér mytu u
BpeMeHM JIBUKEHMSI.

SIByienne uHepuuyu. 3aKOH MHepIMK. B3auMopeiicTBMe Tes Kak MpUUMHa
M3MEHeHMsI CKOpOCTM [IBMKeHus1 TejJ. Macca Kak Mepa WMHEPTHOCTM Teia.
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IInmotHOCTh BemecTBa. CBSI3b IJIOTHOCTM C KOJIMYECTBOM MOJIEKYJI B €IVHUIIE
06BbEMa BelllecTBa.

Cuna Kak XapaKTepuCTuKa B3aumopaencTBus Tena. Cuia yIopyrocT U 3aKOH
I'yka. Mi3mepeHne cuibl C IMOMOIIBIO AMHAMOMETpa. SIBjieHMe TITOTEeHUsT U Cuja
TspkecTu. Ciila TSDKeCTM Ha Ipyrux mnaaHetax. Bec tenma. HeBecomocth. CrioskeHme
CWJI, HallpaBJIeHHBIX MO OnHOM Ipsimon. PaBHopelicTBytomiasi cwia. Cuia TpeHus..
TpeHue cKoJIbXXeHUST U TpeHMe MOKos. TpeHue B MPUPOie U TEXHUKE.

Lemoncmpauuu.

Hab6mromeHne MmexaHMueCKOro IBMKEHMS Tejla.

V3mMepeHne CKOPOCTM MPSIMOJIMHEITHOT'O ABVI>KEHMSI.
Hab6romenne siBjeHns: MHEPIINNL.

HabsmofeHne n3amMeHeHnsI CKOPOCTH TIPU B3aMMOIEMCTBUM TeJl.
CpaBHeHMe Macc I10 B3aMMOIEMCTBUIO TeJl.

. CrnoskeHne cui, HarpaBJEHHBIX IO OAHOM MPSIMOA.

JIa6opamopr1e paéomul u onsimei.

1. OmpeneneHne CKOpPOCTM PaBHOMEPHOIO IBMKeHMS (IIapMKa B SKUIKOCTH,
MOJIEJIN 3JIEKTPUYECKOTIO aBTOMOOWJISI M TaK Jajiee).

2. OmpeneneHne cpemHel CKOPOCTM CKOJIbKEHMSI Opycka WM IIapuKa I10
HaKJIOHHOM TVIOCKOCTM.

3. Omnpepenenne MIOTHOCTY TBEPIOTO TeJla.

4. OmbITbl, IEeMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsbkeHus (medopmariym)
MIPY>KUHBI OT MPUIOKEHHOM CUJIBL.

5. OmnbIThI, JEMOHCTPUPYIOLLNE 3aBMCUMOCTD CUJIbI TPEHMS CKOJIbKEHMS OT Beca
TeJIa ¥ XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEN.

Pasnein 4. JlaBjienne TBEPABIX TeJl, SKMIKOCTENM U ra3oB.

HaBnenne. CriocoObl YMEHbIIIEHUS U YBeJIndeHns: gaBjaenus. JlaBjaeHne rasa.
3aBUCUMOCTb [IaBJIeHMSI rasa OT OOBEMa, TemmepaTypbl. Ilepemaua maBeHUS
TBEPOBIMM TeJaMM, SKUAKOCTSIMM ¥ rasamu. 3akoH Ilackans. ITHeBmaTmueckue
MaIllMHbI. 3aBUCUMMOCTb HaBJIeHUS SKUAKOCTM OT IyIyouHbl. ['MapocraTmueckum
nmapagokc. Coobmiatormecst cocyabl. I'mapaBianyeckyie MeXaHU3MblI.

AtMmocdepa 3emiam u atmochepHoe maBjeHye. IIpMumMHBI CyIIeCTBOBAHMS
BO3IyILIHON ob6oyiouky 3emin. OmbiT Toppuuennu. Msmepenme armocdepHOro
IoaBJieHNsI. 3aBMCUMOCTh aTMOC(HEPHOrO JaBjIeHNsI OT BbICOThI HaJ, YPOBHEM MODSI.
[TpmGopsI 11 M3MepeHnst aTMOCGhEPHOTO TaBJIeHMS.

HeiicTBME XKMAKOCTY ¥ ra3a Ha MOTPY>KEHHOE B HMUX TeJIO. BhITaskuBaroIas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue Tesn. BosgyxomiaBanue.

Hemoucmpauuu.
3aBUCHMOCTb [aBJIEHMS T'a3a OT TEMIIEPaTyphI.

[lepenaua maByieHUS SKUAKOCTbIO U Ta30M.
Coobmaronmecst COCy/bl.

I'mppaBamueckmit mpecc.

[TposiBiieHme neicTBuUsi aTMOCGhEpHOTo TaBaeHMSI.

AR
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6. 3aBMCHMOCTD BBITAJIKMBAIONIEN CUJIbI OT 0OBEMA ITOrPY>KEHHOM YaCTH TeJia
U TUIOTHOCTU >XUIKOCTM.
PaBeHCTBO BbITAJKMBAIOIIEN CUJIbI BECY BHITECHEHHOM YXUIKOCTM.
8. YcioBue niaBaHus Tesl: IJIaBaHMe WM TIOTPY>KeHME Tesl B 3aBUCUMOCTU OT
COOTHOIIIEHUSI TIJIOTHOCTEN TeJjla U SKUIKOCTHU.
Jlabopamophusle pabomst u onsimuol.
1. WccnemoBaHyue 3aBUCMMOCTHM Beca Tejla B BOJle OT 0ObEMa MOr'PY>KEHHOM B
SKMIKOCTDb YaCTy TeJIa.
2. OmpeneneHue  BbITAJKMBAIOIIEN  CWIbI, [EMCTBYIOIIEM Ha  TeJo,
TIOTPY>KEHHOE B JKUIKOCTb.
3. IIpoBepka HE3aBUCUMOCTM BbITJIKMBAIOLIEN CUJIbI, IEMCTBYIOIIEN Ha TEJIO
B JKMIKOCTM, OT MacCChI TeJia.
4. OmbITbl, JIeMOHCTPUPYIOIIME 3aBMCUMMOCTb BBITAJKMBAIOIIEN CUJIBI,
IeMCTBYIOIIEN Ha TeJIO B XXUIKOCTH, OT 0ObEMA MOT'PYKEHHOM B XKUIKOCTh
YacTy TeJia U OT IVIOTHOCTYU SKUAKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa WIM KOHCTPYMPOBaHME JIOOKUA U

orpejiesieHN e e€ rpy30InoabEMHOCTM.

Paspesn 5. Pa6oTa ¥ MOIITHOCTh. DHEeprus.

Mexanmnueckast pabora. MOIIIHOCTb.

IIpocTbie MexaHM3MbI: pbIyar, OJIOK, HaKJIOHHAsl IIJIOCKOCTb. IIpaBumiio
paBHOBecus pbruara. [IpMMmeneHme rmpaBmia paBHOBECHSI pbIdyara K 6J10Ky. «30J10TOe
npaBuiao» mexaunku. KITJI mpocTteix mexannsmoB. [IpocTbie MexaHU3MbI B ObITY U
TEeXHUKE.

Mexaunueckass sHeprusl. KuHermueckas ¥ IIOTeHUMaJbHAs SHEPrus.
[IpeBpallieHe OQHOrO BUa MEXaHNYECKOM SHEPrUM B APYTroi. 3aKOH COXPaHEeHMSI
SHEpPruM B MEeXaHUKe.

emoncmpauuu.

1. ITpMmepsl MPOCTHIX MEXAHM3MOB.

Jlabopamophbsie pabomst u onsimaol.

1. Omnpenenenne paboThbI CUJIBI TPEHMS IIPY PABHOMEPHOM IBV>KEHMM TeJIa 10

TOPM30OHTAIBHOM MTOBEPXHOCTH.

2. NccnemoBaHne yC/IOBUIM paBHOBECHS pbluara.

3. Nsmepenne KIT[ HaKJIOHHOM IJIOCKOCTM.

4. V3ydeHne 3aKOHa COXpPaHEHMSI MEXaHNYECKOM SHEPIVN.

8 KJTIACC

™

Paspen 6. TenyioBblie sIB/IeHUS.

OCHOBHbIE ITOJIOKEHMSI MOJIEKYJIIPHO--KMHETUUYECKON TEeOpUM CTPOEHMs
BemiectBa. Macca u pasmepbl aTOMOB M MoJieKyJl. OTbITbI, IOATBEPsKIAIOIINE
OCHOBHBbIE II0JIOKEHMST MOJIEKY/IIPHO-KMHETUYECKON TEOPUMN.

Mogenn TBEPOOro, >XMIOKOIO M Ta3000pasHOro COCTOSIHMM BellecTBa.
Kpucrammueckne u amopdHubie Tena. OObsICHEHNE CBOVCTB I'a30B, JKUIKOCTEN U
TBEPOBIX TEJ HAa OCHOBE IIOJIOKEHUI MOJIEKY/IIPHO--KMHETUYECKO TEeOPUM.
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CmaumBaHMe ¥ KamWUISIpHbIE SIBJeHMSI. TeIioBoe pacIMpeHue U CKaTue.
Temnepatypa. CBsI3b TemIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO ABUYKEHMS YaCTUII.
BuyTpennsist sHeprusi. Crioco6bl M3MeHeHUsI BHYTPEHHEeN SHepruu: Tervionepenaya
M coBepiieHne paboThl. Buabl Terionepemaun: TEIJIONPOBOAHOCTb, KOHBEKIIMS,
U3JTyYeHue.

KonmuecTBo TermoThl. YpesibHas TEIJIOEMKOCTb BellleCcTBa. TeIjoooMeH U
TEeIJIOBOE paBHOBecue. YpaBHeHMe TemyioBoro OanaHca. IlmaBieHue u
OTBEpAEBaHME KPUCTAUIMYECKMX BeIIeCTB. YOeJbHas TeIuIoTa IIJIaBJI€HMSI.
[TapoobpaszoBanne u KoHmeHcauus. Mcmapenme. Kurenme. VpenbHas TeIoTa
rmapooOpa3oBaHmsl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHMS OT aTMOC(epHOro
IaBJICHMSI.

BiiaxkHOCTB BO3myxa.

OHeprus TOIIMBa. Y IeJbHas TEeIJIOTa CTOPaHMSI.

[Tpunnuner pabotsl TemoBbix asuratenenn KIII, TerioBoro aBuraress.
TenioBble ABUraTeIM U 3allUTa OKPY’KAIOILIEN Cpeibl.

3aKOH COXpaHEeHMsI U ITpeBpaIlleHNsI SHEPTUM B TEIUVIOBBIX ITpolieccax.

emoncmpauuu.

Hab6sroieHe 6poyHOBCKOTO IBUsKEHMSI.

Hab6monenne nuddysmn.

Hab6sroeHne sIBJeHNI CMauMBaHUSI Y KalMUJIIIPHBIX SIBJIEHUIA.

Hab6romeHne TerioBoro paciiupenus Tejl.

VsmeHeHMe naBjieHMs rasa IpM M3MeHeHUM OObEMa M HarpeBaHUM WJIA

OXJIAKIEeHUA.

[IpaBuia u3MepeHus TeMmIiepaTyphbl.

Bunbl Terionepenaun.

OxyaskaeHue mpy COBEpPIIEeHNN padOThI.

9. HarpeBanue npu coBepilieHMM PabOThI BHEIIIHMMM CUJIAMM.

10.CpaBHeHMe TEIVIOEMKOCTEN Pa3IMUHbIX BEIIECTB.

11.HabmogeHne KumeHusl.

12.Hab6smoneHne MOCTOSIHCTBA TEMITEPATYPhI TP TJIaBJIEHUNA.

13.Mopenu TeIJOBbIX ABUraTesIeN.

Jlabopamophbsie pabomst u onvimaoil.

1. OmnbIThI IO OOHAPYSKEHMIO OEMCTBUS CUJT MOJIEKYJIIPHOTO IPUTSIKEHMSI.

2. OmbITHI 1O BRIPAILIMBAHMIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIU caxapa.

3. OmnbITel O HAOJIOAEHMIO TEIJIOBOTO paCIMpPeHMs rasoB, SKUAKOCTEN U
TBEPBIX TeJl.

4. OmpepeneHue gaBjeHNsI BO3AyXa B Oa/IJIOHE IINTPUILIA.

OnbIThl, IEMOHCTPUPYIOIIME 3aBMCUMOCTb AABJIEHMSI BO3AyXa OT €ro

006bEMa M HarpeBaHMS UJIM OXJIKIEHMSI.

6. IIpoBepka rurmoTesbl JMHEMHON 3aBUCUMMOCTH IJIMHBI CTOJIOMKA SKUIKOCTU
B TEPMOMETPUUECKOI TPYOKe OT TeMIIEpaTyPhbl.

7. Habmonmenne w3MeHeHMS] BHYTPEHHEM OSHEPruyM Tejla B pe3yjbTaTe
TeryIonepenaun 1 padoThl BHEIITHUX CUJL.

Ul s DN
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8. NccnemoBanme SBJIeHMS TeIUIOOOMEHA IIPM CMEILIMBAHMM XOJIOJHOW U

ropstueit BOJbl.

9. Omnpenenenue KOMMYECTBA TEIUVIOTbI, IOJYYEHHOTO BOAOM  IIpU

TeIJIOOOMeHe C HarpeThbIM MEeTa/UIMUeCKUM LMUIVHIPOM.

10.Omnpenenenne yaeabHOM TEMJIOEMKOCTY BellleCTBa.

11.WccnenoBanue mpoiiecca ucrapeHus.

12.0mnpeneneHne OTHOCUTEIBHOM BJIAsKHOCTHM BO31yXa.

13.0npeneneHne yaebHON TEIIOTHI IIJIaBJIEHNS JIbJIA.

Pasgen 7. DneKTpuyecKyue M MarHUTHbIE SIBJIEHUSI.

OnexkTpusanys Tea. JIBa poma 3JEKTpUYECKMX 3apsmoB. BsammopeiicTBue
3apsDKeHHBIX Tejl. 3akoH KysjoHa (3aBMCMMOCTb CUJIBI  B3aMMOZEMCTBUS
3apSIKEHHBIX TeJT OT BEJIMUMHBI 3aPSIAOB M PACCTOSTHMSI MEKIY TeJIaMMu).

OnekTpuyeckoe Toje. HampssKEHHOCTb 3/eKTpuueckoro mosst. [IpuHummn
CYIIePHO3UIINM 3JIEKTPUUECKUX TT0JIeN (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyecKux 3apsSaoB. DJIeMEHTapHbI 3JIEKTPUUECKUI 3apsif,.
Crtpoenne aroma. IIpoBOOHMKM M [OUIJIEKTPUKU. 3aKOH  COXPaHEHUS
9JIEKTPUUYECKOTO 3apsia.

OJIEKTPUYECKMIA TOK. YCJIOBUS CYIIECTBOBAHMSI 3JIEKTPUUECKOI'O TOKa.
VICTOYHMKM TIOCTOSIHHOTO TOKa. JleMCTBUSI 3JeKTPUUECKOro TOKa (TeIlJIOBOE,
XMMMUUYECKOe, MAarHUTHOE). DJIEKTPUUECKUI TOK B JKUIKOCTSIX U rasax.

Onektpuyeckas 1menb. Cuia TOKa.  DJIEKTpUUECKOe  HarlpskeHue.
ComnpoTuBjieHre MPOBOAHMKA. Ye/JbHOE CONMpOTHUBJIEHMe BemiecTBa. 3akoH Oma
g yuacTka nemnu. [lociegoBaTesibHOE U Iapalyie/IbHOE COeIVTHEHE ITPOBOTHMUKOB.

Pabora ¥ MOIIHOCTb 3JIEKTPMUECKOrO TOKa. 3akoH [Ixkoyis-Jlenia.
OJIeKTpUYeCcKye e U MOTPeOUTEN 3JIeKTPUUECKOi sHeprun B 6b61Ty. KopoTkoe
3aMbIKaHMe.

ITocTostHHBIE MarHMThI. B3aumoeicTBye IMOCTOTHHBIX MAarHUTOB. MaruuTHoe
nmosie. MarHutHoe moJjie 3eM/IM M ero 3HaueHue Ojia Ku3HuM Ha 3emuie. OrbIT
Opcrema. MarHMTHOe 1oJie 3JIEKTPUUecKoro Toka. IIpymeHeHne 371eKTpOMariuToOB
B TexHuKe. /lelicTBMie MarHMTHOT'O MOJISI Ha IIPOBOJHMK C TOKOM. DJIEKTPOIBUTATE/b
IIOCTOSIHHOTO TOKa. Mcrosb3oBaHMe  3JIeKTPOABUIATEel B  TEXHUUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omnbitel Dapanest. SIByieHne snekTpomMarHuTHoN MHAyKuun. [IpaBuio Jlenia.
DJIeKTpOoreHepaTop. Crioco6mb1 TIOJTyYEeHUST 9JIEKTPUUECKOM SHEpPIUn.
OJIEKTPOCTAHLIMM Ha BO30OHOBJISIEMBIX MICTOUHMKAX SHEPI VM.

Hemoucmpauuu.

OJieKTpu3saIys TeJl.

IlBa popa 3J1eKTpUYECKUX 3apsIIOB M B3aMIMOIEMCTBIME 3apSI’KEeHHBIX TeJl.
Y CTpOMCTBO U IeMCTBME 3JIeKTPOCKOIIA.

OJIeKTpoCcTaTU4YeCcKasi MHIYKIIVS.

3aKOH COXpaHEHMSI 3JIEKTPUIECKUX 3aPSIIOB.

[IpOBOAHUKM M OVIDJIEKTPUKMA.

MogenpoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO IT0JIS.

Ntk =
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8.
9.

M cTOYHMKM TTOCTOSTHHOT'O TOKaA.
,HeﬁCTBMH SJIEKTPMYECKOI'O TOKaA.

10.9nexkTpuyeckuit TOK B SKUAKOCTM.

11.T"a3oBbIN paspsiz,.

12.i3mepeHne cuibl TOKa aMIIepMETPOM.

13./3mepeHne 3JIeKTPUUECKOT0 HalpsHKeHMs BOJIbTMETPOM.
14.PeocTtaT 1 MarasuH COIPOTUBJIEHNIA.

15.B3aumopencTeue MoCTOSHHBIX MarHUTOB.

16.MonenupoBaHie HEBO3MOXXHOCTM pa3ziesieHNs MOJII0COB MarHuTa.
17.MopenupoBaHye MarHUTHBIX I10JI€N ITOCTOSIHHBIX MAarHUTOB.
18.0mnmwIT IpcTena.

19.MarauTHOe nosie ToKa. DJIeKTPOMAarHur.

20.leiicTBME MarHUTHOI'O ITOJIST HA IIPOBOJAHUK C TOKOM.
21.9nekTpoaBuraresib MOCTOSIHHOI'O TOKA.

22.UccnemoBaHne SIBJIEHNS 3JIEKTPOMArHUTHOM MHIYKIIUMN.
23.0mnbiTel Dapagest.

24.3aBUCUMMOCTDb HaIlpaB/JeHUs MHIYKIMOHHOTO TOKAa OT YCJIOBUM €ro

BO3HMKHOBEHNSI.

25.91ekTporeHepaTop MOCTOSIHHOT'O TOKa.
Jlabopamophbsie pabomst u onsimuol.

1.

N

ARl

9.

OmnpIThl 1O HAOJMIOAEHMIO 3JIEKTPU3AMM TeJ WMHAYKUMEN U IIpU
COIIPUKOCHOBEHUM.

HccnenoBannue MOeMCTBUSI SJIEKTPUYECKOTO TIOJS Ha IPOBOJHUKKA U
IVSJIEKTPUKMA.

Co6opka 1 mpoBepKa paboThI 3JIEKTPUUECKON LIeIM TOCTOSIHHOI'O TOKa.
3mepeHne 1 peryamMpoBaHie CUIbl TOKA.

V3mepeHne 1 peryampoBaHye HalpsKeHMs.

VccnemoBaHue 3aBUCUMMOCTM CUJIBI TOKAa, MIYIIErOo 4Yepe3 pe3ucTop, OT
COIIPOTUBJIEHUSI PE3UCTOPA U HATIPSIKEHMST Ha Pe3yCcTope.

OmbIThI, IEeMOHCTPUPYIOLIe 3aBUCUMOCTD 9JIEKTPUYECKOTO
COTIPOTUBJIEHMSI TIPOBOJHMKA OT €ro IJIMHbI, IUIOMIAAY TIOTIEPEUYHOrO
ceyeHus U MaTepuasa.

[TpoBepka mpaBwIa CJIOKEHUSI HANpPSDKEHMI IIPU  TMOC/IeOBATEIbHOM
COeIVMHEHUN IBYX Pe3UCTOPOB.

[TpoBepka mpaBmaa Ijs1 CWIbl TOKA IPU IapaljieJlbHOM COeOVHEHUN
pPEe3UCTOPOB.

10. OnpeﬂeneHMe pa6OTbI JJIEKTPMUYECKOI'O TOKA4, UAVIIIETro yepe3 pe3mcTop.
11. OnpeﬂeneHMe MOIIHOCTM  JJIEKTPMUUYECKOI'o TOKa, BbIHeHHeMOﬁ Ha

pe3ucrope.

12. UccnenmoBaHue 3aBMCUMMOCTM CWJIbI TOKA, MAYIIErO uepe3 JIAMIIOUYKY, OT

HaIpsDKeHMS Ha He.

13. Onpenenenne KII/ HarpeBates.
14. UccnemoBaHye MarHMTHOIO B3ayIMOIEMCTBYS IOCTOSIHHBIX MarHMUTOB.
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15. V3yueHne MarHUTHOIO ITOJISI IOCTOSTHHBIX MarHUTOB IIPY UX OObeIMHEHUN
" pasaesieHUN.

16. VccnenoBanye IeMCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPeJIKY.

17. OnbIThl, [IE€MOHCTPUPYIOILIME 3aBUCUMOCTb CUJIbI  B3aMMOJIEMCTBUS
KaTYILKM C TOKOM M MarHuTa OT CMJIbl TOKA M HalpaBJ/IeHMs] TOKa B KaTYyIIIKe.

18. M3yueHne aeicTBUSI MarHUTHOT'O IOJISI HA IMIPOBOJIHMUK C TOKOM.

19. KoHcTpyMpoBaHue 1 usyueHne paboThbl 3JeKTPOABUTATEIS.

20. Nzmepenne KII], anekTpoaBUraTe/ibHON yCTaHOBKHA.

21. OmpITHI IO MCCJIENOBAHMIO SIBJIEHUSI 3JIEKTPOMArHUTHOM MHIYKLIVIU:
MCCeOOBaHMe WM3MEHEHMI 3HAYeHMUS ¥ HaIlpaBJIeHMS MHAYKIMOHHOIO
TOKa.

9 KJIACC

Pa3pen 8. Mexannueckue siBJIeHUS.

MexaHnueckoe nBKeHMe. MarepuasbHasg Touka. Cucrema OTCU€éTa.
OTHOCUTENPHOCTh MeXaHNMYeCKOro ABIokeHus. PaBHOMepHOe IpSIMOJIMHENHOe
nBuskeHme. HepaBHOMepHOe MpsiMoJinHeHoe nBvskeHne. CpeaHsiss M MIHOBEHHasI
CKOPOCTbD TeJia IpY HeEpaBHOMEPHOM JIBVKEHUM.

Yckopenne. PaBHOycKOpeHHOe IIpssMOJMHeNHOe nBiskeHne. CBoOOmHOE
nageHne. OnbiTel [Nanmes.

PaBHOMepHOe IBUKEHME IO OKpY>KHOCTM. Ilepmon m uyactora obparieHus.
JIuneliHasg 1 yryiaoBas cKkopocTiu. LleHTpocTpeMuTe/IbHOE YCKOpPEHMe.

[Tepsoiir 3akoH HbioToHa. Bropoi 3akon HeioToHa. Tpetuit 3akon HbioToHa.
[IpyHUMIT CyTIeprno3uLun CUI.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPeHUSI CKOJIbKEeHUSI, C1jia
TPEeHMsI TTIOKOSI, IPYTMe BUIbI TPEHMUSI.

Cuna TSDKECTM M 3aKOH BCEMUPHOTO TSATOTEHMS. YCKOpeHMe CBOOOTHOTO
nageHusi. [BmskeHne 1wiaHeT Bokpyr Cosnila. IlepBasi Kocmmueckass CKOPOCTb.
HeBecomocTb 1 neperpysku.

PaBHOBecue maTtepuajabHOM TOUKM. AOCOJIOTHO TBEpAoOe Tejio. PaBHOBecue
TBEPMOTO TeJjia C 3aKPeryIEHHOM OChIO BpallieHusi. MoMeHT cuJbl. LIeHTp TsokecTH.

Nmnynbe Tena. VismeHeHne mmmysiabca. UMIysabe cuiibl. 3aKOH COXpaHEeHMSsT
MMIyJibca. PeakTuBHOe IBUsKeHMeE.

Mexannyeckasi paboTa M MOIIHOCTb. PaboTa CwiI TSKeCTH, YIPYroCTH,
tpenusi. CBsi3b 9HepruuM U pabotsl. [ToTeHIManbHas SHEPTUS Teja, MOIHSITOrO Hafl
MMOBEPXHOCTBIO 3eMIN. [ToTeHIMabHAsT SHePrus C’KaTo MPYsKuHbI. KnHeTnueckas
sHeprus. TeopemMa O KMHETMUYECKOM SHEpPruu. 3aKOH COXPaHEHUS] MeXaHUYeCKO
SHEPIUN.

demoucmpauuu.

1. HabmogeHne MexaHMYeCKOTO ABVDKEHMSI Tejla OTHOCUTENbHO Pa3HbIX Tesl

OTCUETa.
2. CpaBHeHMe TIyTel M TpPaeKTOpPUM [BMKEHUSI OJHOTO M TOTO Ke Teja
OTHOCUTEJIbHO Pa3HbIX TeJI OTCUETA.
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V3smepeHne CKOPOCTU ¥ YCKOPEHMST ITPSIMOJIMHEHOTO IBVKEHMS.

VccenoBaHne Mpy3HAKOB PABHOYCKOPEHHOTO JABVKEHMS.

Hab6moneHne IBMs>KeHMST TeJla 0 OKPYSKHOCTM.

Hab6moneHne MexaHM4YeCKuX SIBJIEHUM, IIPOMCXOASIINX B CUCTEME OTCUETA

«Tenexxka» rmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUY OTHOCUTEIBHO

KabuHeTa PU3UKMA.

7. 3aBUCUMMOCTb YCKOPEHMS Tejla OT MacChl Tejla M HEeMCTBYIOIIEM Ha HEro
CUJIBI.

8. Habmonmenne paBeHCTBa CUJI IIPU B3aMMOAEMCTBUM TEJI.

9. H3meHeHue Beca Tejia P YCKOPEHHOM ABVYKEHUN.

10.ITepemaua umIyabca Mmpy B3aMMOIEICTBUM TeJ.

11.ITIpeobpa3oBanust SHEPTUM TIPU B3aMMOIEUCTBUM TeJ.

12. CoxpaHeHMe MMITYyJIbCa MPU HEYIIPYTOM B3aMMOJECTBUM.

13. CoxpaHeHMe MMIYJibCa Mpu aOCOJIIOTHO YIIPYTOM B3aMMOIEMCTBUM.

14. HaGmomeHne peakKTUBHOTO IBUKEHMS.

15. CoxpaHeHre MeXaHMUYeCKOM SHEepruu Mpy CBOOOSHOM I1aleHNNI.

16. CoxpaHeHre MexaHMUeCKOM SHePrum Mpy ABVKEHUU

Jlabopamophusle pabomst u onsimuol.

1. KoHcTpyrpoBaHMe TpakTa [Jis pasrOHa ¥ aJbHEMIIEro PaBHOMEPHOI'O
IOBVKEHMS IIIapUKa WM TeJIEKKMA.

2. OmpeneneHue cpegHell CKOPOCTM CKOJIbKEHUSI OpycKa WM IBUSKEHUS
IIIapMKa MO HaKJIOHHOM TJIOCKOCTH.

3. OmpenenieHne YCKOPEHMSI Tejla NpPM PaBHOYCKOPEHHOM JIBVOKEHUU I1I0
HaKJIOHHOM TIJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMMOCTM MYTM OT BpeMEHM IIPM PaBHOYCKOPEHHOM
IOBVKEHUM 6e3 HauaIbHOM CKOPOCTH.

5. TlpoBepka TMIOTE3bl: €C/JAM TpK PaBHOYCKOPEHHOM [BIDKeHUM 06e3
HAYaJIbHOM CKOPOCTM ITYTM OTHOCSITCSI KaK psii HEUYETHBIX UMCEeJ, TO
COOTBETCTBYIOIIME ITPOMEKYTKM BpEMEHM OIVIHAKOBBI.

6. VccienoBaHue 3aBUCMMOCTM CWJIbl TpPEHMSI CKOJIbKEHUSI OT CUJIbl

HOPMaJIBHOTO JTaBJI€HMSI.

Omnpenenenne Ko3hduIiMeHTa TPeHUS CKOJIbXKEHMS.

Onpepnesnenne sKECTKOCTY MPYSKUHBI.

Ornpenenenne paboThbI CUJIbI TPEHMS IIPY PABHOMEPHOM ABVKEHMM TeJIa 110

TOPU30HTAIbHOM ITOBEPXHOCTM.

10.Ompenenenne paboOTbl CWIbl YIPYTOCTM TpU TOAbEME TIpy3a C
MCIIOJIb30BaHMEM HEITOJBUKHOTO U TTOABUKHOTO OJIOKOB.
11.3yueHne 3aKOHA COXpaHEHMST SHEPTUM.
Pa3gen 9. Mexaunueckye KoJie0aHUS ¥ BOJIHBI.
Kosie6atenpHoe nBuskeHne. OCHOBHbIE XapaKTEPUCTUKIM KOJeGaHMiL: Tepuo],
yacToTa, aMIUIMTyda. MaTteMaTUUeCcKuil U MPY>KMHHBbIM MasSTHUKKU. [IpeBpalienne
SHepruu Mpu KojaebaTeIbHOM ABVKEHUMN.

o UL N
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3aryxaloliye KOJIeOaHMs. BbIHyKI€HHbIE KOJIeOaHMS. Pe3onanc.
Mexannueckue BojHbl. CBoJiCTBAa MexXaHMYeCKMX BoOJIH. [IpomosibHble U
morepeyHble  BOJIHBI. [JIJIMHA BOJIHBI M CKOPOCTh €€  pacHpoCTpaHEeHMS.
MexaHnueckye BOJHbI B TBEPIOM TeJie, CeICMUYECKIEe BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaskeHme 3ByKa. MHGpasByK u

yJIbTPa3BYK.
demoucmpauuu.
1. Habmiogenmne kojiebaHMil TeJ MOJH IOEMCTBUEM CUJIbI TSDKECTUM U CUJIBI
VIIPYTOCTH.
2. HabmopeHne konebaHuii Tpy3a Ha HUTY U Ha MIPY>KUHE.
3. Hab6monmeHne BbIHYKIEHHBIX KOJIEOAHMI M pe30HaHCA.
4. PacmpocTpaHeHye MpOoHoJIbHBIX U MOMEPEUYHBIX BOJH (Ha MOMEN).
5. Hab6smomenne 3aBMCUMOCTH BBICOTBI 3ByKa OT YaCTOThI.
6. AKYCTMUYECKUI pe30HaHC.

Jlabopamophusle pabomst u onsimaol.
1. Onpenmenenne 4YacTOTbl M THepuoda KoJyiebaHMII MaTeMaTU4eCKOro
MasITHMKA.
2. OmpepnesieHne 4aCTOTHI U TIepMoIa KojiebaHMi MTPY>KMHHOT'O MasiTHMKA.
3. WccnemoBaHue 3aBUCMMOCTHM Tepuojia KoJjiebaHMil MOABEIIEHHOTO K HUTU
rpy3a OT JJIMHbI HUTHU.
4. WccnegoBaHye 3aBMCMMOCTY MEPHOAA KoebaHMii IPY>KMHHOTO MasiTHMKA
OT MAaccChI rpy3a.
5. TIpoBepka He3aBMCUMOCTHM IepMOAA KojebaHuii Ipysa, MOLBEIIEHHOIO K
HUTH, OT MacCChl rpy3a.
6. OmbITbI, OEMOHCTPUPVIOIIME  3aBUCHMMOCTb  IlepuMoja  KoJjieOaHMiA
MPY;KMHHOTO MAsITHMKA OT MAacChl IPy3a U JKECTKOCTU MPY>KUHBI.
7. VIamepeHue yCKOpeHUsI CBOOOIHOTO IaieHMsl.
Pasgen 10. Dj1eKTpoMarHMTHOE I0JI€ M 3JIEKTPOMarHUTHbIE BOJIHBI.
OJIeKTPOMarHuTHOe  Iojle.  DJIeKTpOMarHuMTHbie  BOJiHbL.  CBOMCTBa
3JIEKTPOMArHMTHBIX BOJIH. IlIKkajsa 37eKTpOMarHMTHBIX BOJIH. lcmosb3oBaHue
37IEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3N.
DJyieKTpoMarHuTHas nmpupoga cseta. CKopocTh cBeTa. BoJIHOBbIE CBOMCTBA
CBeTa.
Hemoucmpauuu.
1. CBolicTBa 3/IEKTPOMAarHUTHbBIX BOJIH.
2. BosHoBbIe CBOMCTBA CBeTa.
Jlabopamopusie pabomsl u onvimel.
1. V3yueHne CBOVCTB 3JIEKTPOMArHUMTHBIX BOJIH C ITOMOIIbIO MOOMJIBHOI'O

TesedoHa.
Pasnen 11. CBeTOBbBIC SIBJICHUS.
JlyueBasi MoJeb cBeTa. NctouHukn cBeTa. [ IpssmoMHeHOe

pacnpocTtpaHeHue cBeta. 3atmenus: CosnHia u JIyael. OTpaskeHne cBeta. Ilnockoe
3epKajio. 3aKOH OTpakeHMsl CBeTa.
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[Ipenomnenne cBeTa. 3akoH TmpesomyeHusi cBera. [lomHOe BHYyTpeHHee
OoTpaskeHMe cBeTa. Vcrosb30BaHMEe TIIOJIHOTO BHYTPEHHETO OTpakeHusl B
OINTUYECKUX CBETOBOIAX.

JInnza. Xon ayyen B inH3e. OnTuyeckas cuctema goTtoarnimapara, MUKPOCKOTIa
" Tejieckora. I'yia3 kak onTuyeckas cucteMa. biim3opykocTb U JaIbHO30PKOCTb.

Pasznoskenne Oenoro cBera B crmekTrp. Omnbitel HbioToHa. CrioskeHne
CIIeKTpaIbHbIX 1IBETOB. [lMcrepcus cBeTa.

Lemoncmpauuu.

[IpstMosIMHENHOE PacIIPOCTPaHEHME CBETA.

OrpakeHue cBerta.

[TosryueHme nM300paskeHMi B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBera.

OnTmnueckuit CBETOBO/I,.

Xop jiyuen B cOOMparollen JmMH3e.

Xo[ jiyuen B pacceuBarollen JMH3e.

[TosryueHme M300paskeHNM C IIOMOIIIbIO JIMH3.

9. Ilpunuun geicTBus doToaniapaTa, MMKPOCKOTA 1 TejecKora.

10.Mogenb ria3a.

11.PasnoskeHue 6eyioro cBeta B CHEKTP.

12.TTonyuyeHne 6e1oro cBeTa IMpy CJIOKEHMM CBETa PasHbIX 1IBETOB.

Jlabopamophbie pabomst u onvimaoil.

1. WccnemoBaHue 3aBMCMMOCTM YIJIa OTpPaskeHMSI CBETOBOIrO Jiyda OT yIJia
TaieHus.

2. V3yueHne xapaKTepUCTUK M300pakeHMsI TIpeaMeTa B INIOCKOM 3epKaJie.

3. WccnepoBaHne 3aBUCMMOCTHM YIJIa MPEJIOMJIEHMSI CBETOBOI'O JIyya OT YTIJjia
MafeHusl Ha TPaHUIIE «BO3TYX—CTEKIIO».

4. TlonyuyeHue M306paskeHMIA C TIOMOILbIO COOMPATOIIEN JIMH3bI.

5. Ompepenenne GOKYCHOIO PaCCTOSIHUS M ONTUUYECKON CUJIbI COOMPAIOIEN
JIMH3BI.

6. OmbITHI ITO pa3/IOKEHNIO OeJIOro CBeTa B CITIEKTP.

OmnbIThl MO BOCHPUSITUIO LIBETA MPEOMETOB IPU MX HAOIIONEHUM 4Yepes

LIBEeTOBbI€ (DMUJIBTPHI.

Pa3pen 12. KBaHTOBbBIE SIBJICHMS.

Onsitel Pe3epdopma u miaHerapHas mopenab atroma. Mopenb aroma bopa.
VcmyckaHme ¥ morJjionieHne cBera atomoM. KBaHTbI. JIMHeuaTbie CIIEKTPBI.

PagyoaktuBHOCTb. Anbda-, 6eTa- 1 ramma-usiayuenus. CTpoeHue aTOMHOI'O
aapa. Hyknonnas wmopenb aromHoro sapa. Msortombl.  PamyoakTuBHbIE
npeBpaiteHus. [lepmon moaypacnaga aTOMHBIX SiEp.

SAnepHble peakuuyu. 3aKOHbI COXpPaHEHMSI 3apsiTOBOTO M MacCOBOTO YMCe.
OHeprusi CBSI3M aTOMHbIX simep. CBsi3b Macchbl M 3Heprum. Peakuum cuHTe3a U
nenenus sigep. Ucrounuku sHeprum CoJiHIIA U 3BE3.

SAnepHast sHepretmka. [lelCTBMS pPagMOAKTUBHBIX W3JIyUeHUIM HA >KUBBIE
OpraHMU3MBblI.

PN D=

=
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emoncmpauuu.

CrniekTpbl U3Ty4YeHMs U TIOTJIOLIEeHMS.

CreKkTpbl pa3IMYHbIX Ta30B.

CrnekTp Bomopoza.

HabtoneHne TpekoB B Kamepe BusibcoHa.

Pabota cuéTurka MOHMU3UPYIOIINX U3JTYyUEeHUIA.

Perucrpaiius usnyueHns: IpMpOAHbIX MUHEPAJIOB U MTPOAYKTOB.

A A

Jlabopamophusle pabomst u onsimuol.

1. HabnromeHue CIUIOIIHBIX M JIMHENYATIX CIIEKTPOB U3JTYUEHMSI.

2. WccnenoBaHue TPeKOB: M3MeEpEHMe SHEePrUy YacTUIbI IO TOPMO3HOMY

iyt (1o oTtorpadusim).

3. H3mepeHue paanoakTUBHOTO ¢GOHa.

IToBTOpUTETIBHO-00001IAIONINII MOAY/Tb.

IToBTOpHUTEIEHO--0000IIAIONINIA MOAYJ/Ib IPeaHa3HAUEeH JIJIST CUCTeMaTU3alUA
1 0000IIeHNS TPEeAMETHOI'O COIEPsKaHMs M OIbITA IeSITeIbHOCTH, IPMOOPETEHHOTO
MIpMY U3YYEeHUM BCEro Kypca (GU3MKM, a TakKKe Ji IOATOTOBKM K OCHOBHOMY
rOCyIJapCTBEHHOMY 5K3aMeHy II0 (u3MKe JIsI 0OYy4YaloIMxCs, BbIOPABIIMX 3TOT
yueOHbIN MpeIMerT.

[Tpy u3yyeHnr DAHHOTO MOIYJISI PeaIM3YIOTCS M CUCTEMATUIUPYIOTCS BUIIbI
IesITeIbHOCTM, Ha OCHOBE KOTOPBIX 0OecreunBaeTcs AOCTVKEeHNe MPeIMEeTHbIX U
MeTalpeIMeTHbIX  IIJIAHUMPYEMbIX  pe3yJbTaTOB  OOydYeHus, (QOPMUPYETCS
€CTeCTBeHHOHAy4YHasl IPaMOTHOCTb: OCBOEHME€ HAy4YHbIX METOAOB MCCJIeJOBaHMS
SIBJIEHMM TIPUPOAbI M TEXHUKM, OBJIaleHMe YMEHUSIMU OOBSICHATH (U3MUYecKue
SIBJIEHMSI, TIPMMEHSISI IIOJlyYeHHbIe 3HaHMS, pelllaTb 3agaus, B TOM 4YMCJIE
KaueCTBEHHbIE ¥ SKCIIePUMEHTAa/IbHbIE.

[IpuHLIMIIMAIBHO IeSTeIbHOCTHBIM XapaKTep JaHHOI'O pasziesia peaanusyeTcs 3a
CUYET TOTO, UTO OOYUAIOLIMECS BBINOJHSIIOT 3aJaHMsI, B KOTOPBIX MM ITpeJIaraeTcs:

Ha OCHOBE IIOJYYeHHbIX 3HAHMM paclO3HaBaTb M HAYyYHO OOBSICHSTH
busnyecKue SIBJIEHUST B OKPY>KaIOIIe MPUPOIe U MOBCETHEBHOM SKU3HM;

MCII0JIb30BaTh HAy4YHbIe METOIbI MCCIeNOBaHMST GU3NUECKNUX SIBJIEHUI, B TOM
yyCJIe IJ1s1 IPOBEPKY TUIIOTE3 U MTOJTyUEeHMST TEOPETUUECKUX BhIBOIOB;

OOBSICHITHL HayuyHble OCHOBbI Hambojiee BayKHBIX TOCTMIKEHUI COBPEMEHHBIX
TEeXHOJIOTUM, HATIpUMep, MPaKTUUYECKOTO MCIIO/Ib30BaHMS Pa3IMUHbIX MCTOUYHUKOB
SHEpPrUy Ha OCHOBE 3aKOHA ITPEBPAIEHMSI M COXPAHEHMS BCEX M3BECTHBIX BUIOB
SHEPTUMN.

INNTAHUPYEMBIE PE3VYJIbTATbl OCBOEHUWA IIPOI'PAMMBI IIO
ON3NKE HA YPOBHE OCHOBHOI'O OBHIET'O ObPA3OBAHUSA
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N3yueHne Gpu3nKy Ha YpOBHE OCHOBHOTO OOIIero 0Opa3oBaHMsl HAIlpaBJIeHO
Ha TOCTMsKEeHMe TMYHOCTHBIX, MeTalpeIMETHBIX U MPeIMeTHbIX 00pa30BaTeIbHbIX
pe3yJIbTaToB.
B pesysbTaTe usyuennuss GusMKky Ha ypoBHE OCHOBHOTO OOIIEro o6pa3oBaHms

y obyuarorierocst 6yayT chopMupoBaHbl CJIeAyIONMe JMYHOCTHbIE Pe3y/IbTaThl B

YacTu:

1) maTpuoTUUYECKOTO BOCIIUTAHMS:

® TIposIBJIEHME MHTepeca K MCTOPUM U COBPEMEHHOMY COCTOSIHMIO POCCUICKOM
busnueckoit HayKu;

® [IEHHOCTHOE OTHOIIIEHME K TOCTVKEHUSIM POCCUNCKUX YUEHbIX--(PU3UKOB;

2) rpa>kJaHCKOI0 ¥ AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

® TOTOBHOCTb K aKTMBHOMY Y4aCTUIO B OOCYKAEHMM OOILECTBEHHO 3HAUMMBbIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHMEM TOCTUKEHMI
busuku;

® OCO3HaHME BaKHOCTUM MOPAIbHO--3TUYECKUX IPUHLMIIOB B [IEeSIT€TbHOCTU
YUEHOT0;

3) OcTeTUUECKOro BOCIIMTAHUS:

® BOCHPUSTME 3CTETUYECKMX KauyeCTB (U3MUECKOV HayKu: €€ TrapMOHMUYHOTO
MIOCTPOEHMSI, CTPOT'OCTH, TOUHOCTHU, TAKOHUYHOCTH;

4) I1leHHOCTM HAYYHOTO MTO3HAHMS:

® OCO3HaHME I[eEHHOCTM (U3NUYECKOM HAYKM KaK MOIIHOTO WHCTPYMEHTA
MO3HAHMSI MMPA, OCHOBBI Pa3BUTUSI TEXHOJIOTUI, BasKHEMIIIEN COCTaBJISIOIIEN
KYJIbTYPBbI;

e pasBUTME HAYYHOM JIIOOO3HATEJbHOCTM, WMHTEpeca K MCCIeJ0BaTeIbCKOM
IesaTeIbHOCTH;

5) bopMupoBauus KyJIbTYpbI 3K0POBbS ¥ 3MOIMOHATBHOTO 0JIATOIIOJTYUMSI:

® OCO3HaHMEe IIeHHOCTM Oe30MmacHOro ob6pa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MMpe, BaXXKHOCTM IIpaBMJ 0Oe30MacHOro IIOBeIeHus] Ha
TpPaHCIIOPTe, Ha JOpOrax, C 3JeKTPUUECKMM ¥ TeIIOBBIM OOOPYIOBaHMEM B
JOMAIIIHUX YCIOBUSIX;

e chopMUPOBAHHOCTH HaBbIKa pediekcuu, MpM3HaHKe CBOEro MpaBa Ha OIIMOKY
M TAKOT'O Ke MpaBa y IPYTroro 4ejioBeKa;

6) TpyaoBoro BOCIIMTaHMSA:

® aKTMBHOE YyuacTMe B pelleHuMM MPaKTUYeCKuX 3amady (B paMKax CeMblH,
obpasoBaTeJbHOM  OpraHM3alyy, TOpoJa, Kpas) TEeXHOJOTUYECKON U
COIIMAJIbHOM HaIlPaBJI€HHOCTH, TPEOYIOIIMX B TOM YMCIIe U PU3NUECKMUX SHAHMUIA,

® JMHTepecC K IMPaKTUUYECKOMY M3YyUeHMIO IIpodeccuit, CBI3aHHbBIX C (QU3UKO;

7) DKOJIOTMYECKOT0 BOCIIUTAHMSA:

® OpHMeHTalMs Ha TpUMeHeHKe (U3NYECKMX 3HAHUM [JIS pellleHMs 3amad B
0671aCTM OKpPY’KalOLIeM Cpenbl, IUIAHMPOBAHMSI IIOCTYIKOB M OLEHKU UX
BO3MOXKHBIX MTOCIEACTBUIA IJIs1 OKPY’KAIOILIEN CPEeIbI;
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® OCO3HaHMe TIJIOOAJbHOTO XapaKTepa 3KOJOTMYECKUX IpoOjeM U MyTen Uux
pelleHus;

8) amanTanuy K M3MEHSIIOUIMMCS YCIOBUSIM COIIMA/TbHOM M IIPUPOTHON CPeabl:

® [OTPeOHOCTH BO B3aMMO/IEMCTBUM ITPY BbIIOJTHEHUM MCCIeTOBAHMUIA U IIPOEKTOB
(bu3MuecKoi HaIPaBJI€HHOCTH, OTKPBITOCTD OITBITY ¥ 3HAHUSIM APYTUX;

® TIIOBBIIIEHNME YPOBHS CBOEM KOMIIETEHTHOCTM 4Yepe3  IMPaKTUUECKYIO
JIesITeIbHOCTD;

e 1OTpeOHOCTh B (pOpMMUPOBAHUYM HOBBIX 3HAHMI, B TOM uuciie ¢GOpMyJIMpPOBaTh
MJIen, TIOHSITUSI, TUTIOTE3bI O PU3MUECKUX 00bEKTaX U SIBJIEHUSIX;

e Oco3HaHMe Ae(UIIUTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEM B 0OJIaCTU
busuku;

¢ IIJIaHMPOBAHME CBOETO Pa3sBUTHS B IIPUOOPETEHNI HOBBIX (DM3NMUECKMUX 3SHAHUIL;

® CTpeMJIeHMe aHa/JIM3MPOBATh U BbISB/ISITH B3aMMOCBSI3U IIPUPOABI, OOLIECTBA U
9KOHOMMKM, B TOM YMCJIE C UCIIOJIb30BaHueM (U3MUeCKMUX 3HAHWI;

® OIleHKAa CBOMX [JEMCTBUM C YYETOM BJIMSHMUSI Ha OKPYXKAIOIIYIO Cpemy,
BO3MOJKHBIX I'JIOOAJIbHBIX ITOCIEICTBUMNA.

METAIIPEIMETHBIE PE3VYJIbTATBI

B pesysibTaTe 0CBOEHMS TPOTpaMMbl IO (GM3MKe Ha YPOBHE OCHOBHOT'O OOIIIETrO
obpasoBaHMs y oOOyuvawllerocss O0yayT choOpMMpOBaHbl MeTalpeaMeTHbIe
pe3yJIbTaThl, BK/IIOUAIOIIVE [T03HAaBaTe/IbHbIe YHUBEpCA/IbHbIE YUeOHbIe AeliCTBYS,
KOMMYHMKATUBHbIE  YHUBEpCa/JbHble  yuyeOHble  HEeNCTBUS, PEeryJiSTUBHbIE
yHUBepcaJibHble yueOHbIe TeCTBUS.

IlosHaBaTe/IbHbIE YHMBEPCAIbHbIE YUeOHbIE eV CTBUS

Ba3oBble 1oruuecKme JeCTBUS:
® BBISIB/SITb M XapaKTepMU30BaThb CYIIECTBEHHbIe TMPU3HAKM OOBEKTOB
(sIBNIEHMIA);
® yCTaHaBJMBaTh CYIECTBEHHbBIN MPU3HAK Kaaccu@uKalyy, OCHOBaHUS [IJIs
00O0O0IIIEHNST ¥ CPAaBHEHMS;
® BbBISBJISITb 3aKOHOMEPHOCTM ¥ IIPOTUBOPEUMS B pacCMaTpUBAEMbIX (aKTax,
IOAHHBIX ¥ HAOIIOEHMSIX, OTHOCSIIMXCI K (PU3NUECKUM SIBJIEHUSIM;
® BbISIBJISITb MPUUMHHO--CJIEACTBEHHbIE CBSI3U TIPU MU3YYEHUM (DUINUECKUX
SIBJIEHMIA U TIPOLIECCOB, JIeJIaTh BBIBO/IbI C MCIIOJIb30BAaHMEM IeIyKTUBHbIX U
MHIYKTUBHBIX YMO3aK/JIIOUeHMIA, BbIABUTATb TMIIOTE3bl O B3aMMOCBS3SIX
du3MUecknx BeJINUNH;
® CaMOCTOSITEIbHO BbIOMpPATDh CIIOCOO peliieHns yueOHOM Gr3nyecKon 3a1aun
(cpaBHeHME HECKOJIbKMX BapMaHTOB pellleHus, BbIOOp HauboJiee
MTOAXOMSIIErO C YUETOM CAMOCTOSITE/TbHO BbIZEJIEHHBIX KPUTEPUEB).
Ba3zoBble ucc/iefoBaTe/IbCKUe JeVCTBUS:
® JICII0JIb30BATh BOMPOCHI KaK MCCAeA0BATENbCKUI MHCTPYMEHT MTO3HAHMS;
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® TIPOBOAUTDH IO CAMOCTOSITEIbHO COCTaBJI€HHOMY ILJIaHY OIIBIT, HECJIOSKHbIN
dbusnyecknii IKCIEPUMEHT, HeOOJIbIlIoe uccemoBaHue GU3NIECKOro
SIBJIEHMS;

® OIleHMBAaThb Ha IIPMMEHMMOCTb M  JOCTOBEPHOCTb MHGpOPMALMIO,
MOJTYYEHHYIO B XOJie MCCJIeIOBaHMSI MM SKCIIEpMMEHTa;

® CaMOCTOSITEIbHO (hOPMYJIMPOBATh OOOOIIEHNST M BBIBOIBI IO Pe3ysIbTaTaM
IIPOBEIEHHOTO HAOIIOIEeHMS, OIIbITA, MCCJIeIOBAHNS;

® IIPOTrHO3MPOBAaThb BO3MOKHOE [a/IibHelllee pasBUTHE  (QUINIECKUX
IIPOIIECCOB, a TaKyKe BBIABUTATh IIPEAIIOIOKEHMS 00 X Pa3BUTUM B HOBBIX
YCJIOBUSIX ¥ KOHTEKCTaX.

Pa6oTa ¢ madopmanen:

® TIPUMEHSTb pa3/iMUHble METOIbI, MHCTPYMEHTbI U 3aIPOChl MPU IMOMCKE U
oT6ope MHGOpPMALMM WIM HAHHBIX C YYETOM IIpeAJjIOKEHHON Y4eOHOM
(dbu3nueckoy 3amaun;

® aHAJM3MPOBATh, CUCTEMATU3UPOBATh UM MHTEPIIPETUPOBATH MHGOPMALVIO
PasJIMYHBIX BUOOB U (GOPM IIpenCTaBIeHNs;

® (CaMOCTOSITEJIbHO BbIOMpAaThb ONTUMAJbHYIO (OpMY IIpencTaB/IeHMUs
MHbopMalUMM ¥ WUIIOCTPUMPOBATh pelllaeMble 3aJauy HeCJIOKHbIMU
cxeMamu, ouarpaMmaMm, MHOM IpadMKOM U UX KOMOMHAIVSIMM.

KoMMyHMKAaTHBHBIE YHUBEPCAIbHbIE YUeOHbIE Je/CTBUS:

® B XOme OOCYKIeHUS YyU4eOHOro Marepuasia, pe3yabTaToOB JIabOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMbI U
BbICKA3bIBaTh MJeM, HalleJIeHHble Ha pellleHue 3ajauy U IoAaepsKaHue
6s1aroykesiaTeIbHOCTM OOIIEeHNS;

® CONOCTAaBJSTb CBOM CYXKIOEHMSI C CYKOEHMSIMM OPYTUX YYACTHUKOB
nuaiora, OOHapy>KMBaTh pasjnMume M CXOACTBO MO3UIINIL;

® BbIpakaTh CBOIO TOYKY 3PEHMSI B YCTHBIX U MMCbMEHHbBIX TEKCTAX;

e MyOJMYHO MPEeACTaB/ISITh PE3YJIbTAThl BHITIOJIHEHHOTO (DM3MYECKOTro OITbITa
(aKkcrepuMeHTa, UCCJieIoBaHMsl, TPOEKTA);

® TIOHMMATb ¥ UCIIOJIb30BaTh MPEUMYIeCTBA KOMaHIHOM U MHAUBUILYAJTbHOM
paboThI IPU pellleHnM KOHKPETHOM (PU3UUECKON ITPOOJIEMBI;

® TIPUMHMMATD 1€/ COBMECTHOU IeSITeJIbHOCTY, OPraHM30BbIBATH JEMCTBUS
10 €€ [OCTVKEHMIO: pacIpenessaiTb poyiu, OOCYXKIaTb IPOLECChl U
pe3yJIbTaTbl COBMECTHOM pabOoThl, 0600111aTh MHEHMS HECKOJIBKUX JIIOMIEN;

® BBIMIOJIHATH CBOIO YacCThb pabOThl, JOCTUTAsT KaUeCTBEHHOTO pe3yJjbTaTa 1o
CBOEMY HallpaBJIEHUIO ¥ KOOPAMHUPYST CBOU IEMCTBUS C APYTUMU WieHaMU
KOMaH/Ibl;

® OIlleHMBaTh Ka4yeCTBO CBOEro BKjaZa B OOIIMI MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITEJIbHO COPMYIMPOBAHHBIM YYACTHUKAMY B3aMMO/IEICTBYSL.

PerynsiTuBHBIE YHUBeEpPCA/IbHbIE YYeOHbIE JeVCTBUS
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CamoopraHusanms:

BBISIBJIITh IMPOOJIEMbI B SKM3HEHHBIX M YUYEOHBIX CUTYaLMSIX, TPEeOYIOIIMX
IJIS pelieHust GU3nuecKux 3HaHUIM;

OPMEHTHPOBATbCS B  Pa3IMYHBIX MOAXOHAX IPUHSITUS  PeIIeHUn
(MHOMBUOYaJIbHOE, MPUHSTUE pEeIIeHNus B TpyIIme, NPUHSITHE pelLIeHUN
T'PYIIION);

CaMOCTOSITEeJTBHO COCTABJISITh QJITOPUTM pellieHusT pu3ndecKou 3agaum in
IJIaHa MCC/IENOBAHMUS C YYETOM MMEIOIIMXCS PEeCypCOB M COOCTBEHHBIX
BO3MOSKHOCTEMN, apr'yMeHTHPOBATh Mpe/ijlaraeMble BapyaHThbI PeIleHNi];
neJiaTh BbIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a pelleHMe.

CaMOKOHTPOJIb, 3MOI.IMOHaJIbeIf;I VHTEJIJIeKT:

IaBaTh aJleKBAaTHYIO OLIEHKY CUTYaIlMM M MIpeaJjiaraTh IjlaH e€ M3MeHEeHMsI;
OOBSICHSTh  TPUUMHBI ~ JOCTIDKEHMSI  (HEHOCTVKEHMSI)  Pe3yJIbTaTOB
nesITeJIbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBbI B IESTEILHOCTb (B TOM UMCJIe B XO[I BBITTOJHEHMUS
dbusnyeckoro McCcaegoBaHMSI MM TIPOEKTa) HAa OCHOBE  HOBBIX
OOCTOSITE/IbCTB, M3MEHMBIIMXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEN;

OLIEHMBATh COOTBETCTBME Pe3yJIbTaTa e/ U YCIOBUSIM;

CTaBUTH ceOSI Ha MeCTO JPYroro 4YeJoBeKa B XO/e CIopa WM AUCKYCCUM Ha
HAayYHYIO TeEMY, IOHMMAaTh MOTUBbI, HAMEPEHMUS U JIOTUKY OPYTOro;
MpU3HaBaThb CBOE IPABO Ha OIIMOKY Ipu pellleHnn Guandeckux 3amay Ui
B YTBEPKIEHMSIX Ha Hay4YHbIE TEMbI ¥ TAKOE K€ IIPaBo APYTroro.

INIPEIMETHBIE PE3VJIbTATbBI

K xoHIy o6yueHust B 7 Kjacce mpeaMeTHbIe pe3yJbTaTbl Ha 6a30BOM YPOBHE
IOJIKHBI OTPaskaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHMIA:

MCIIONIb30BaTh  TOHATUS:  (QU3MUECKMe ¥  XUMUUECKHe  SIBJIEHMUS,
HaOJIIOfIeHe, SKCIIEPUMEHT, MOJe/b, T'MIIOTe3a, eOUHMUIbI (U3UIECKUX
BeJIMUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMSI BelllecTBa (TBEpHOe,
SKMIKOe, Ta3000pasHoe), MeXaHMYecKoe [ABIKeHue (paBHOMEPHOE,
HepaBHOMEpPHOe, IIPSIMOJIMHEMHOE), TPAeKTOpus, PaBHOMEMCTBYIOIIAS
cuia, nedopmanyst (ympyras, TJIacTUYecKast), HEBECOMOCTb,
COOOIIAIOIINECST COCY/IbI;

pasymyaTh sBiaeHus (auddysusi, TEIUIOBOe NBMKEHME YacCTUIl BeIecTBa,
paBHOMEPHOE  [BIDKEHME, HEepaBHOMEpPHOe  [IBIMIKEHMe,  MHepIus,
B3aMIMOJIEVICTBME TeJI, PAaBHOBECME TBEPOBIX TeJ C 3aKPEIUIEHHOM OChIO
BpallleHusI, TIepegava JaBjIeHs TBEPAbIMU TeJIaMU, SKUIKOCTSIMU U ra3aMu,
atMocdepHOe maBjieHMe, IIJIaBaHMe TeJI, IIPeBpallleHMs] MeXaHUUEeCKOM
SHEpPruM) MO OIMMCAHMIO UMX XapaKTEepPHbIX CBOMCTB M HAa OCHOBE OIIbITOB,
IEeMOHCTPUPYIOIIMX TaHHOEe (PU3UUECKOE SIBJIEHNE;
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pacriosHaBaThb IMPOSIBJIEHME M3YUEHHBIX (QU3NUYECKUX SIBJIEHUMA B
OKpY’KalollleM Mupe, B TOM uucjie (QusMueckue SBJIeHUS B IIpUPOJIE:
MIpUMepbl ABUKEHUS C Pas3JIMYHbIMM CKOPOCTSIMU B XMBOM U HEKUBOU
NpUpojie, NENCTBME CWIbl TpPeHUsS B MpuUpoAe M TexXHUKe, BIMSIHMUE
aTMocdepHOro JaBjieHus Ha >KMBOM OpraHu3M, IJlaBaHMe pbIO, pbluaru B
TeJie YeJioBeKa, Py 3TOM IepeBOAUTDb MPaKTUUYECKYIO 3a1aduy B yueOHYIO,
BBIJIEJISITH CYIIeCTBEHHbIE CBOMCTBA (MIpM3HAKM) (PU3NMUECKUX SIBJIEHWIA;
ONMCHIBATh M3yUeHHbIE CBOMCTBA TeJ U GU3NUECKUe SIBJIEHUS, UCIIOIb3YS
busndeckne BeamMuMHbl (Macca, 00bEM, IJIOTHOCTD BeIleCTBa, BpeMs], My Th,
CKOPOCTb, CPeIHSISI CKOPOCTb, CMJIa YIIPYTOCTH, CUJIa TSDKeCTH, BeC Tea,
CuJia TpeHus, AaBjieHue (TBEPAOTo Tesa, SKUIKOCTHU, Ta3a), BbITAJIKMBAIOIIAs
cua, MexaHudeckasi paboTa, MOIIHOCTb, IIJIEUYO CUJIbl, MOMEHT CWUJIbI,
KO3 GUIMEHT II0JIe3HOTO AEUCTBUS MEXaHU3MOB, KUHeTUYecKas |
MOTeHIMaJbHAasl 3Heprus), MpyU OMNMCAHUM TPaBUIbHO TPAKTOBATh
bu3nyeckmit CMbIC/ VICIIO/Ib3YEMBbIX BEJIUUMH, UX 0003HAUEHMS Y € IMHULIBI
busnuecknx BeJMUNMH, HAXOOUTh (OPMYJIbI, CBSI3bIBAIOIIME TaHHYIO
dbusMueckylo BeIUUYMHY C OPYTUMMM BeJIMUMHAMM, CTPOUTH TI'paduku
M3YUYEHHBIX 3aBUCUMOCTEN (GU3UUECKMUX BEJIMUNH;

XapaKTepM30BaTh CBOMCTBA Tej, (u3Mueckue SBJAEHUS U IIPOLIECCHI,
MCIIOJIb3Ys TIpaBujia CJIOKeHUsI cujl (BAOJIb OOHOM IpsIMOM), 3aKOH ['yka,
3akoH [lackasist, 3akKoH Apxume[a, IpaBMJIO paBHOBecusl pbiuara (6j10Ka),
«30J7I0TO€ TpPaBWIO» MeXaHMKM, 3aKOH COXpaHeHUsS MeXaHU4YeCKOu
SHepruM, IMpMU 3STOM [aBaThb CJOBECHYIO (GOpPMYJIMPOBKY 3aKOHA W
3aIMChIBATh €70 MaTeMaTUyeCKoe BbIpaskeH!e;

OOBSICHSITH DU3NUeCcKue SIBJIEHMs], IPOLIECChI M CBOMCTBA TeJI, B TOM UYUCJIe
M B KOHTEKCTE CUTyaluil IMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIITh TIPUUYMHHO--CJIECTBEHHbIE CBSI3M, CTPOUTH OObsiIcHeHMe u3 1-2
JIOTMYECKUX IIIaroB C OMOpOM Ha 1-2 M3yUeHHBIX CBOMCTBA (M3UUECKUX
SIBJIEHUM, GU3MUECKMX 3aKOHA MJIM 3aKOHOMEPHOCTH;

peliath pacuéTHble 3amauM B 1-2 OeMCTBUS, WMCIONb3YysS 3aKOHbI U
dbopmyJibl, CBSI3bIBalOIIMeE (PU3MUECKMe BeJIMUMHBI: HA OCHOBE aHasm3a
YCJIOBUS 3a[lauM 3alMChIBaThb KpaTKoe yCJI0BMe, MOACTAaBJSITh (pu3nuecKue
BeJIMUMHBI B (OpPMYJIbI ¥ TPOBOAUTH PACUYETHI, HAXOIUTb CIIPaBOYHbIE
IaHHble, HeOOXOAMMbIe NJII pellleHus 3aad, OlleHUBaTh PeaauCTUYHOCTD
MTOJTYYEeHHOM (PU3NUYECKON BEeJIMUNMHBI;

pacIiosHaBaThb ITPOOJIEMBbI, KOTOpbI€ MOSKHO PpEIIUTb IIpU ITOMOIIY
dbusnyecknx MeTO/IOB, B ONMCAHUM UCCeOBAaHMS BbIAEJISITh IIPOBEpsieMOoe
MpeIosiokenne (TUIOTe3y), pa3andaTh M MHTEPIIPETUPOBATD MOTYYeHHbIN
pe3yJibTaT, HaXOOUThb OIIMOKM B XOHe OIbiTa, [ejaTb BBIBOAbLI IO €ro
pe3yJjbTaTam;

MPOBOJIUTh ONBITBI TI0 HaOMIOAEHMIO (QU3NYeCcKux SIBJIEHUNM WIN
busnUecKnx CBOMCTB Tesl: GOpMYJIMPOBATh ITPOBEPsiIEMbIe ITPeIIOI0KEeHMS,
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CcobMpaTh YCTAaHOBKY M3 MPeAJIOsKeHHOTO 000pyI0BaHMsI, 3alMChIBATh XO[I
onbITa 1 (OpPMYJIMPOBATh BHIBOIBI;

BBINOJIHATh TIPSIMble M3MEpPEeHUs] PaCCTOSIHMSI, BpeMeHM, MacChl Teja,
00bEMa, CWMJIBI M TeMIlepaTypbl C MCIIOJIb30BAaHMEM aHAJIOTOBBIX U
IuGpPOBbIX IPUOOPOB, 3aIMMChIBATH IIOKa3aHMs IIPMOOPOB C YUYETOM
3aIaHHOM aOCOJIIOTHOM MOTPEIIHOCTY M3MepeHMis;

MIPOBOAUTH UCCA€IOBAaHNE 3aBUCUMOCTY OJTHOM (QU3NUYECKOM BEJIMUMHBI OT
OpPYTOil C WMCIOJIb30BaHMEM TIPSIMBIX M3MepeHMi (3aBUCUMOCTU TIyTU
pPaBHOMEPHO JIBMKYIIETOCS Tejla OT BpeMeHM ABVKEHMS TeJla, CUJTbI TPEHUS
CKOJIBXKEHMsSI OT Beca TeJjla, KauecTBa OOpabOTKM TOBEPXHOCTEN Tesl U
HEe3aBMCUMOCTY CUJIbI TPEHMSI OT IUIOLIAAM COIPUKOCHOBEHMS TeJI, CUJIBI
VIIPYTOCTU OT YIJIMHEHMS IIPY>KMHBI, BbITAJIKMBAIOIIEN CUJIBI OT 0ObEMa
MIOI'PY>KEHHOM YaCTM Tejla M OT IJIOTHOCTU KUIKOCTU, €€ He3aBUCUMOCTU
OT IJIOTHOCTM TeJia, OT IJTyOMHbBI, HA KOTOPYIO IOIPY>KEHO TeJI0, YCJIOBUMI
IJIaBaHMs TeJI, YCJIOBUI paBHOBECHSI pbluara M OJIOKOB), y4aCTBOBAaTb B
IJIAaHMPOBAaHUM  y4yeOHOTO MCCAedOBaHMsI, COOMpaTb YCTAHOBKY WU
BBITIOJIHSTD M3MEpeHusl, cjenysl IpejoKeHHOMY IUIaHy, (PUKCUpPOBaTh
pe3yJIbTaTbl TOJIYyUEHHOM 3aBUCUMMOCTM (U3NUYECKUX BEIUUYMH B BUAE
MpeIJIOKEeHHbIX TabJMI] ¥ rpaduKoB, AesaTh BbIBOIbI IO pe3ysbTaTam
MCCJIeTIOBaHMSI;

MIPOBOJUTh KOCBEHHbIE M3MepeHUs] (U3NUYECKUX BeJMUMH (IUVIOTHOCTh
BeIleCTBa SKUIKOCTU M TBEPIOIO TeJjia, CUJjia TPEHMS CKOJIbKEHMS, JaBJIeHe
BO3[yXa, BbITAJIKMBAIOIIAS CWIa, [EMCTBYIOLIAs Ha IOrPyKEHHOEe B
SKMIKOCTb  Tejo, KO3DOGUIMEHT T[OJIE3HOTO  JEeMCTBUSI  IPOCTHIX
MeXaHM3MOB), Cjaedys MPeaJIOKeHHOM WMHCTPYKIMM: IIPU BbIIOJHEHUN
M3MepeHui CobMpaTh SKCIIEPUMEHTAJbHYIO YCTAaHOBKY ¥ BBIUMCIISATH
3HAueHMe VICKOMOJ BeJINUMHBI;

cobuTIoIaTh MpaBujia TeXHUKY 6e30MacHOCTM IIpU paboTe ¢ 1abopaTOpHBIM
060pyIOBaHNEM;

YKa3bIBaTh MPUHIIAIBI JEMCTBUSI MPUOOPOB M TEXHUUECKUX YCTPOMCTB:
BeCbl, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp,
pbIyar, MOJABMKHBIN M HEITOABVSKHBIN OJIOK, HAKJIOHHAS TVIOCKOCTD;
XapaKkTepu3oBaTh IPUHIUIIBI  JEUCTBUSI U3YYEHHbIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOM Ha uX omucaHus (B TOM YMCIIE:
MOAIIUITHUKY, YCTPOVCTBO BOMOINPOBOMA, TUIAPABINYECKUIN IIpecc,
MaHOMeTp, BbICOTOMEp, TIOPIITHEBO HACOC, apeOMeTp), UCIIOIb3YS 3HAHUS
O CBOJICTBaxX (PU3UYECKUX SIBJIEHUI ¥ HeOOXOAMMbIe (hu3ndeckie 3aKOHbI, U
3aKOHOMEPHOCTH;

NpUBOOUTL  TIpuMepbl  (HaxoguTb  MHGPOpPMAIMIO O  MpUMepax)
MPaKTUUYECKOTO MCIOJIb30BaHMSI (U3NUYECKUX 3HAHMM B IIOBCEIHEBHOU
SKU3HM 111 obecrieueHms 6e30MacHOCTM NPy obpallieHnu ¢ IpubopaMu u
TeXHUYECKUMM YCTPOMCTBAMM, COXpaHEHMSI 3[I0POBbSI I COOTIOEHNST HOPM

9KOJIOTMYECKOr'o 1oBeaeHnd B OKpY)K&I-OLLIQﬁ cpene;
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® OCYIIEeCTBJATb OTOOp MCTOUYHMKOB WMHbopManuu B HWHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIMXCSI
3HAaHMM ¥ TIYTEM CpaBHEHMsS Pas3MUHbIX WMCTOUHUKOB BbIIEJISATH
MHpOpPMaLIMIO, KOTOpasi SBJISIETCS IPOTMBOPEUMBOM MM MOXKET ObITh
HeJOCTOBEPHO;

® JICITOJIb30BaTh MPU BBITIOJIHEHMM YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy GU3NUECKOro comepskaHusl, CIIpaBOYHbIe MaTepyabl, peCypChl
cetu VHTepHeT, BJaleTb IMpUEMaMM KOHCIIEKTMPOBAHUSI TEKCTa,
npeobpaszoBaHys MHGOPMALIMM U3 OJHOV 3HAKOBO CUCTEMbI B IPYTYIO;

® COo3JaBaTh COOCTBEHHbIe KpaTKie MUCbMEHHbIe U YCTHble COOOILeHMsT Ha
OCHOBe 2-3 MCTOYHMKOB MH(pOpMaLuyu (pu3NYeCcKoro cojaepskaHus, B TOM
yyciie MyoJIMYHO Jie/IaTh KpaTKye COoOIeHNs O pe3yybTaTaxX MIPOeKTOB WU
yueOHbIX MCCIeJOBaHUM, TP 3TOM I'PaMOTHO MCIOJIb30BaTh M3yUYeHHbIN
MOHSITUMHBIA anmapaT Kypca GU3MKM, COMPOBOKIATH BBICTYILIEHNE
MIpe3eHTaLuel;

® TIpM BBIMOJHEHUM YUeOHBIX IPOEKTOB M MCCAeOOBAHUI pacIpenessiTh
00SI3aHHOCTM B TpYIIIIE B COOTBETCTBMM C IIOCTaBJEHHBIMM 3amauvyaMu,
CeAuUTh 3a BbINIOJIHEHMEM IIaHA [EeUCTBUM, aJeKBaTHO OIeHMBATh
COOCTBEHHbIM  BKJAL B  JeSITeJbHOCTb  TPYMIbl, BbICTPaUBaTh
KOMMYHMKaTUBHOE B3aMMOJI€/ICTBIE, YUUTHIBAsSI MHEHME OKPY KaIOIIIX.

K xoHiy obyueHuss B 8 Kiacce rpeaMeTHble pe3ysbTaTbl Ha 6a30BOM
YPOBHE JIOJIKHBI OTpakaThb CGOPMUPOBAHHOCTh Y OOYYAIOIIMXCS YMEHMIA:

® JICIIOJIb30BaTh MOHSATUSI: Macca M pa3Mepbl MOJIEKYJI, TEIIJIOBOe ABUKeHME
aTOMOB ¥ MOJIEKYJI, arperaTHble COCTOSIHMS BellleCTBa, KPUCTAIMUECKIE U
amopdHbIe Tejila, HACBIIEHHbII ¥ HEHACBIIEHHbI Iap, BJIAYKHOCTD
BO3AyXa, TeMmIlepaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOM IBUTaTeb,
3JIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsifi, JIEKTPUUECKOe I10Jie, IPOBOIHUKA
U OU3JIEKTPUKU, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MarHUTHOE T10JI€;

® pasnuMuaTth sSBJAeHMS (TEIJIOBOe pacllMpeHue U CxKaTue, Tellioliepeaya,
TeIJIOBOe paBHOBecCHe, CMauyMBaHMe, KalWIISIpHbIe SIBJIEHMS, MCIIapeHue,
KOHJleHCcallusl, TJIaBjieHue, KpucTa/umsanyus (OTBepaeBaHUe), KUIIeHUe,
Teruionepemaya (TerUIOMPOBOIHOCTD, KOHBEKIINSI, U3TyYeHue),
JIEKTpU3aLysT TeJl, B3aMMOJE/ICTBIE 3apsiIOB, OECTBUS SJIEKTPUUECKOTO
TOKAa, KOPOTKOEe 3aMbIKaHMe, B3aMMOMENCTBME MAarHUTOB, [I€MCTBUE
MAarHMTHOTO TOJISI Ha MIPOBOJHMK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIIVS)
10 ONMCAHMIO UX XapaKTepHbIX CBOMCTB ¥ Ha OCHOBE OIIBITOB,
IEeMOHCTPUPYIOMINX JTaHHOe QU3MUeCcKoe SBJIEHUE;

® Dpacro3HaBaTb IIPOSIBJIEHME U3YUYEHHbIX (OU3NYECKUX SIBJIEHUM B
OKpY’KalollleM Mupe, B TOM umciae Qusndeckue SBAeHUSI B PUPOJE:
MIOBEPXHOCTHOE HAaTsDKeHMe ¥ KalWwUISIpHble SIBJIGHUSI B IIPUPOJE,
KpUCTa/UTbl B Tipupode, wusiyueHue CojHIA, 3amMep3aHyue BOJOEMOB,
MOpCKue 6pu3bl, 06pa3oBaHue PoChbl, TyMaHa, MHes, CHera, 3JeKTpudyecke

SABJIEHHUS B aTMocrbepe, JJIEKTPNUUYECTBO >KMBBIX OPIraHM3MOB, MaI'HUTHOE
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noJjie 3eMuin, Apend MoF0COB, POJIb MATHUTHOTO TOJISI AJ1S1 SKM3HM Ha 3eMJle,
MOJIIPHOE CHUSIHME, TPU STOM IEepPeBOAUTb MPaKTUUEeCKYyH0 3a7auy B
yueOHY10, BbIJIE/STh CYIIeCTBEHHbIe CBOMCTBA (MPU3HAKM) (U3UUECKUX
SIBJICHUM;
OIMCBIBATh M3yUeHHbIe CBOMCTBA Tea U (Qu3MUecKue SIBJIEHNS, MCIOIb3Ys
busnveckne BeJIMUMHBI (TeMIepaTypa, BHYTPEHHSISI SHEprus, KOJIM4eCTBO
TEIUIOThI, Vy[eJibHasl TeIUVIOEMKOCTh BeIeCTBa, VyIeJibHasi TeIioTa
TJIaBJIeHNus], yhAejbHas TeIuloTa IapooOpa3oBaHMsl, yIejbHasi TeIjIoTa
CrOpaHus TOIUIMBA, KO3DOGUIMEHT TI0JIe3HOTO MJEeCTBUSI TeIlJIOBOM
MaIlIMHbI, OTHOCUTEJIbHAS BJIaXKHOCTb BO34yXa, SJIEKTPUIECKU 3apsi, Cujia
TOKa, JJIEKTpMYECKOe HalpsbKeHue, COIPOTMBJIEHME  ITPOBOMHMKA,
yIeJIbHOe COIPOTUBJIEHNE BEIlleCTBa, pab0Ta 1 MOIITHOCTb 3JIEKTPUUECKOTO
TOKa), MpPU OIMCAHUM TIPaBUJIBHO TPAKTOBaThb (MU3NMUECKUIN CMBbICI
MCIIOIb3yeMbIX BEJIMUMH, 0003HAUEHMS U eIUHULIbI (PU3NUEeCKUX BEJIUUMH,
HaxXxoIuTb (OpMYJIbl, CBS3bIBAIOIIME MAaHHYIO (U3UUECKYIO BEJIMUYMHY C
OIPYTMMM BeJIMUMHAMM, CTPOUTb TpadMKyM U3YUYEHHbIX 3aBUCUMOCTEN
busnyecknx BeJUUNH;
XapaKTepM30BaThb CBOMCTBA Tej, (U3MUeCKMe SIBJAEHUSI M TIPOIECCHI,
MICIIOJIb3YSI OCHOBHbBIE TTOJIOSKEHUSI MOJIEKYJISIPHO--KMHETUUECKOM TeOopun
CTPOEHMSI BEIIeCTBa, MPUMHLMUIT CYIIePIO3ULIUM ToJeii (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHMsI 3apsiia, 3akoH OMa 151 yJacTKa eI, 3aKOH
I>xoyns—JleHlia, 3aKOH COXpaHEHMST SHEPTUM, IIPU STOM J1aBaTh CJIOBECHYIO
(hopMYyIMPOBKY 3aKOHA U 3alMChIBATh €r0 MaTeMATUUYECKOe BbhIpaskeHUE;
OOBSICHATL (U3MYEeCKMe IIPOLIeCChl M CBOMCTBA TeJ, B TOM YNUCe U B
KOHTEKCTEe CUTYalUM MPaKTUKO-OPUEHTHMPOBAHHOI'O XapaKTepa: BBISIBIISITh
MIPUUMHHO-CJIEICTBEHHbIE CBSI3M, CTPOUTDH OOBbsICHEHME U3 1-2 JIOTMUECKUX
IIarOB C OIIOpOM Ha 1-2 M3yYeHHBIX CBOMCTBA (U3NYECKUX SIBJIEHUM,
busnUecKnxX 3aKOHOB MJIM 3aKOHOMEPHOCTE;
pelath pacuéTHble 3amauM B 2-3 OEMCTBUS, MCIOJNb3YysSd 3aKOHbI U
dbopMyJIbl, CBs3bIBamollMe (Gu3MUeCKMe BEeJIMYMHBI: HA OCHOBE aHajm3a
yCJIOBMSI 3a[lauM 3allMChIBaThb KpaTKOe YCJIOBUE, BBISIBJISITb HEIOCTATOK
OaHHBIX [JIs1 pellleHus 3aJadyy, BbIOMpaTb 3aKOHbI U (QOpPMYJIbI,
HeoOXOomyuMble [JjIsI €€ pelleHus, MPOBOAUTb PACUYEThI UM CPAaBHUBATH
MoJTyyeHHOe 3HaueHne hu3nuecKon BeJMUMHbI C M3BECTHBIMU TaHHBIMMU;
pacriosHaBaThb ITpOOJIEeMbl, KOTOpble MOSKHO PpeIIUTb IIpM TOMOIIN
busnUeCKMX METOAOB, MCIOJb3ys OIMCAHME VCCJIeOBaHMS, BBIIESThH
MpoBepsieMoe  MPEeNNoJIOsKeHre, OIeHMBaTh IPAaBUJIBHOCTh ITOpSiAKA
MpOBeNeHMs UCC/IeIOBaHMs, Ie1aTh BbIBO/IbI;
MPOBOIUThb ONbITHI MO HaOMIONeHUI0 GU3NYECKUX SBJIEHUM WU
busnUecKnx CBOMCTB TeJl (KalM/UIIpHbIe SIBJIEHNS, 3aBUCUMOCTD JaBJIeHMS
BO3AyXa OT ero 06bEéMa, TemMIlepaTypbl, CKOPOCTM MPOLIECCa OCTbIBAHMUS U
HarpeBaHusl TpM M3JIYyUYEHUM OT I[BeTa WM3Jydaroniey (MOrJIoIIaolein)
MMOBEPXHOCTH, CKOPOCTbh MCIIAapeHMs BOIbI OT TeMIepaTyphl SKUAKOCTU U
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IUIOLIAAY €€ IIOBEPXHOCTM, OSJIEKTpU3alus TeJa U B3aMMOIEMCTBUE
JIEKTPUYECKUX  3apsioB, B3aMMOMENCTBME IIOCTOSIHHBIX MAarHUTOB,
BU3ya/IM3aLMsI MAarHMTHBIX I10JIeif ITOCTOSIHHBIX MAarHUTOB, OEeMCTBUS
MarHMTHOT'O ITIOJII Ha TPOBOAHMK C TOKOM, CBOVCTBAa 3JIEKTPOMAarHmra,
CBOJICTBA  3JIGKTPOABUTATENSI IIOCTOSIHHOTO TOKA): (hOpMYJIMpPOBaTh
IIpoBepsieMble MTPeATIOIOKEeHNsI, COOMpPATh YCTAHOBKY U3 IPEeOJIOKEHHOIO
0060pYIOBaHMsI, OIMMCHIBATh X0/ OIbITA M (OPMYJIMPOBATH BHIBOMBI;
BBITOJIHATD IIPSIMbIe U3MEPEeHMsI TeMIIePaTypbl, OTHOCUTEIbHOM BJIaSKHOCTU
BO3AyXa, CWJIbI TOKAa, HAIpPSDKEHMS C MCIOJb30BaHMEM aHaJIOTOBbIX
puOOPOB M JAaTUMKOB (PU3NUYECKUX BEJIMUYMH, CPaBHMUBATh Pe3YJIbTAThI
M3MEPEHNN C YUETOM 3aJaHHOM abCOIIOTHOM ITOTPENTHOCTH;

MIPOBOIUTh UCC/IEAOBAHME 3aBUCUMOCTY OTHOV (DU3NYECKO BEJIMUYMHBI OT
Opyroil C MCIOJb30BaHMEM IPSIMbIX  M3MepeHuil  (3aBUCUMOCTD
COIIPOTUBJIEHMSI TPOBOAHMKA OT €ro IJIMHbI, IUIOLIAAM IIOIePeYHOro
CeUeHMS U yAeJIbHOI'O COMPOTUBIIEHMS BellleCcTBa IMIPOBOIHMKA, CUJIbI TOKA,
UOYIIEro uepe3 IPOBOAHMK, OT HampsbKeHMs Ha  IMPOBOJHUKE,
Mcc/eqoBaHMe IOCAeIOBAaTeIbHOTO UM Mapa/IeJIbHOTO  COeNVHEHMUN
MIPOBOJHMKOB): IUIAHMPOBAaTh MCCAeNOBaHMe, COOMpaTb YCTaHOBKY U
BBINOJIHATh M3MEpeHMsl, Ccjaedysl IpedJoKeHHOMY IUIaHy, (PUKCUpPOBaTh
pe3yJIbTaThl MOJyYEeHHOM 3aBUCUMOCTHM B BU/Ie Tab/IuIL U TpadMKOB, Ie/1aTh
BBIBOJIBI 110 pe3yJIbTaTaM MCCJIeIOBaHMSI;

MIPOBOJUTh KOCBEHHbIE U3MepeHus (u3nuyeckux BeJuuuH (yaejabHast
TEIUIOEMKOCTh  BeIlleCTBa, CONPOTUBJIEHME IIPOBOOHMKA, paboTa u
MOILIHOCTb 3JIEKTPMYECKOI'O TOKa): IIJIAaHMPOBAThb M3MepeHus, cobupaTb
9KCIIEPUMMEHTAIbHYIO YCTAHOBKY, CAeAys IMPenjOoKeHHOW MHCTPYKLNUM, U
BBIUMCJISITh 3HAUEHME BEJIMUMHBI;

cobJTI0IaTh MpaBujIa TEXHUKM 6e30MacHOCTH Tpy paboTe ¢ JabopaTOPHBIM
0060pYyIOBaHMEM;

XapaKTepM30BaThb MPUHLMUIIBI  JEICTBUS M3YUYEHHbIX HPUOOPOB U
TEXHUYECKUX YCTPOJCTB C OIOPON Ha UX OIMcaHus (B TOM UMCJIe: CUCTeMa
OTOILJIEHMS OMOB, TUTPOMET], IIapoBasi TypOyuHa, amIepMeTp, BOJbTMETD,
CUETUMK IJIEKTPUUECKOM DHEPIruM, 3JIEKTPOOCBETUTEJIbHbIE IPUOOPHI,
HarpeBaTeJIbHbIe 3JIEKTPOIIPUOOPHI (IpuMephI), 9JIEKTPUYECKIE
MpeIOXPaHUTEIN, JJIEKTPOMATrHUT, 3JIEKTPOIBUTIaTe/Ib IIOCTOSTHHOTO TOKA),
MICIIOJIb3YsI 3HAHMSI O CBOMCTBAxX (DU3MUECKUX SIBJIEHUI Y HEOOXOIMMbIe
dbusmueckme 3aKOHOMEPHOCTH;

pacrio3HaBaThb IIPOCTbIe TEXHUYECKMEe YCTPOICTBA U U3MEpUTEJIbHbIe
MIPMOOPBI IO CXEMAaM M CXeMaTUUHbIM PUCYHKaM (3KMAKOCTHBIN TEPMOMET,
T€PMOC, TICMXPOMETpP, TUTPOMETpP, IBUraTe/lb BHYTPEHHEro CropaHus,
9JIEKTPOCKOII, PEOCTAaT), COCTAB/ISITb CXEMbI JJIEKTPUUECKMUX LIeIen C
MOC/IeIOBATEIbHBIM U TIapaJUIe/IbHBIM COeIMHEHMEM 3JIEMEHTOB, pasJiMyast
YCJIOBHBbIE 0003HAYEHMST 3JIEMEHTOB 3JIEKTPUYECKUX IIeI1elt;
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NpUBOOUTL  TIpuMepbl  (HaXoguTb  MHGPOpPMAIMIO O  MOpUMepax)
MPaKTUUYECKOTO MCIIOJIb30BaHMUsI (U3UUECKUX 3HAHMM B IOBCEIHEBHOM
SKM3HU IJI1 obecriedeHnst 6e€30I1aCHOCTM NPy oOpallieHuy ¢ Ipubopamu u
TeXHUUYECKMMM YCTPOMCTBAMU, COXpPaHEHMSI 3MOPOBbS 1 COOJIIOIEHSI HOPM
9KOJIOTMYECKOTO TIOBEIEHNSI B OKPYsKalOIe cpeie;

OCYIIECTB/ISITb MOMCK uHMoOpmaimy  (PuU3nMIeckoro coaepskaHus B
HTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHUM M TIYTEM CpPaBHEHMS
IOTIOJIHUTE/IbHBIX ICTOYHMKOB BBIAEJISITH MHGOPMALNIO, KOTOpast SIBJISIETCS
MIPOTMBOPEUNBOM MJIM MOKET OBITh HEJJOCTOBEPHO;

MCIIOIb30BaTh IIPU BBITIOJHEHMM YUeOHbBIX 3alaHMii HayYHO--TIONYJISIPHYIO
JUTEpaTypy Gusnueckoro comepskaHusi, ClipaBOYHbIe MaTepuasbl, peCypChl
cetu UWHTepHeT, BjajeTb NpMEMaMM KOHCIIEKTMPOBaHMS  TEKCTa,
npeobpasoBaHyst MHGOPMALM U3 OJHOM 3HAKOBOU CUCTEMBI B IPYIYIO;
co3aBaTh COOCTBEHHbIE MMCbMEHHbIE M KpaTKue YCTHbIe COOOIIeHMS,
060611ass MHGPOPMAIIMIO W3 HECKOJbKUX MCTOYHMKOB (DU3NUECKOrO
conmepykaHMusl, B TOM uycJie MyOJIMIHO ITPeACTaBIISITh Pe3YJIbTaThl TPOEKTHOMN
MJTU ICCJIeIOBATETbCKOM IeSITeIbHOCTH, TIPY 9TOM I'PaMOTHO MCIT0JIb30BaTh
M3YUYEHHBbIM TIOHSITUMHBIM ammapar Kypca GU3NKKY, COIMPOBOXAATh
BBICTYILJIEHME ITpe3eHTalllelN;

TP BBINIOJTHEHMM YYEOHBIX IIPOEKTOB M MCCAeHOBaHMI (PU3MUECKUX
MIPOLIECCOB pacmpenesissTb OOSI3aHHOCTM B TpyIIIE B COOTBETCTBUM C
MMOCTaBJIEHHBIMM 3a/ia4aMM, CJIEIUTD 3a BBITIOJHEHMEM IUTaHA AEMCTBUIA U
KOPPEKTUpPOBAaTb €ro, aJeKBaTHO OlleHMBaTb COOCTBEHHbBI BKJad B
IesITeIbHOCTh TPYIINbI, BEICTPAaMBAaTh KOMMYHMKATMBHOE B3aMMO/IENCTBIE,
TMIPOSIBJISISI TOTOBHOCTD paspeniaTb KOHMJIMUKTHI.

K koHuy obyuenus B 9 Kiacce IpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh COOPMMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHMIA:

® JICIIO/Ib30BaTb IIOHSTUSI: CHUCTEMa OTC‘IéTa, MaTepMaJIbHasA TOUYKa,

TPAeKTOPUSI, OTHOCUTEJIbHOCTh MEXaHMUYECKOTO ABVDKeHMs, medopmaiys
(ympyras, IjlacTUMdecKkasl), TpeHMe, LIeHTPOCTPEMUTEIbHOE YCKOpEeHNe,
HEBECOMOCTb U TEPerpysKu, LEHTP TSHKECTH, abCOIOTHO TBEPHOE TeJIOo,
LIEHTP TSDKEeCTU TBEPAOTrO Tejla, paBHOBeCKe, MeXaHu4ecKue KojaebaHus u
BOJIHBI, 3BYK, MH(Pa3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHMTHbIE BOJIHbI, IIIKaJIa
9JIEKTPOMArHMTHBIX BOJIH, CBET, OJM30PYKOCTh U [IaJIbHO30PKOCTb,
CITEKTPBI UCITYCKAaHMS U TOIJIONIeHMs, albda-, 6eTa- M raMMa-u3JIyudeHus,
M30TOIIbI, AepHast SHePreTuKa,

pasiuMuaTth SIBJeHus1 (paBHOMEpPHOE ¥ HepaBHOMEpHOE IIPSIMOJIMHEIHOe
IBVKEHME, PAaBHOYCKOPEHHOE TIPSIMOJIMHEMHOE MIBMKEHME, CBOOOIHOE
MajieHue TeJl, paBHOMEPHOe OBMKEHME M0 OKPY)KHOCTHU, B3aMMOIENICTBIE
TeJl, peaKTUBHOE [BVDKEHMe, KoyiebaTeJbHOEe ABMSKEHMe (3aTyxalolye U
BbIHYKJIeHHbIe KOoJyiebaHMsI), pe30HAaHC, BOJHOBOE [BIMKEHME, OTpakeHue
3ByKa, MPSIMOJIMHENTHOE pacCIpOCTpPaHEHMEe, OTPasKEeHME U IpesIoMJIEHNE

CBeTa, IIOJIHOE€ BHYTPEHHEE OTpa’keHMe CBETa, pa3jioKeHle 6eJioro ceera B
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CIIEKTP M CJIOKEHME CIIEKTPaJbHbIX IIBETOB, MOUCIEPCUSI CBeETa,
€CTeCTBeHHas] PaJyOaKTUMBHOCTb, BO3HMKHOBEHME JIMHEMYATOrO CIIeKTpa
M3JTyYeHMsT) 10 ONMCAHMIO UX XapaKTEPHBIX CBOVICTB M HA OCHOBE OIIbITOB,
IEeMOHCTPUPYIOIIMX JTaHHOe (QU3NIeCKoe SBJIEHME;

pacIrio3sHaBaThb IPOSIBJIEHME M3YUEHHBIX (PU3MUYECKUX SIBJIEHUI B
OKpysKallleM Mupe (B TOM uuciie ¢u3nueckue SIBJIEHUSI B TIPUPOJE:
MIPVWINBBI U OT/IMBBI, ABVKeHMe 11aHeT COJTHEYHOM CUCTEMBI, PEaKTUBHOE
IOBVKEHME SKMBBIX OPraHM3MOB, BOCIIPUSITME 3BYKOB JKMBOTHBIMMU,
3eMJIETPSICEHME, CeMICMMYEeCKMe BOJIHBI, IIYHaMM, 5XO, IBeTa TeJ,
OINTHYECKME SIBJIEHUSI B IIPUPOIE, OMOJIOrMUECKOe AEeMCTBME BUIMMOIO,
yJAbTPAUOJIETOBOTO ¥ PEHTIeHOBCKOTO M3JIYYEHUN, eCTeCTBEHHBIN
pPagMOaKTUBHBIM (POH, KOCMMUUECKME JIy4M, PaguMOaKTMBHOE M3TydeHue
MIPUPOIHBIX MMHEpPAJIOB, MOEUCTBME PpaaVOaKTUBHBIX W3JIyUeHUM Ha
OpraHM3M YeJIOBeKa), MpM 3TOM IepeBOAUTh ITPAKTUUECKYIO 3ajady B
yueOHYI0, BbIIE/SITh CYIIeCTBEHHbIe CBOMCTBA (MPU3HAKM) (U3UUECKUX
SIBJIEHUIA;

OIMCBIBATh M3YyUeHHbIe CBOMCTBA TeJ U (pu3MuecKkue SIBJIEHMUS, VCIIOIb3Ys
dbusnyeckne BeJMUMHBI (CpemHSII M MIHOBEHHAsl CKOpPOCTh Teja IIpu
HEepPaBHOMEPHOM [BVDKEHUM, YCKOpeHMe, IlepeMelleHue, MmyTh, YIJI0Bas
CKOPOCTb, CWJIa TPEHUs, Cujaa YIOPYrOCTU, CUJIa TSKECTH, YCKOpPEeHMe
CBOOOOHOIO TaJeHusl, BeC Tejaa, WMITYJIbC TeJla, MMITYJIbC CUJIBI,
MexaHuyeckass paboTa ¥ MOIIHOCTb, ITOTEHIMaJbHAsI SHEPTus Teja,
MOJHSITOrO Haj, IMOBEPXHOCTbIO 3eMJIM, TMOTEHIMa/JbHas SHEPIUs CXKaTou
MIPY>KUHBI, KUHETUYECKAsT SHEePTHsl, IT0JIHASI MeXaHMUeCcKast SHeprusl, Iepuos,
M 4YacToTa KoJiebaHMil, AJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBeTa, IIOKasaTejb IIPeJIOMJIEHUSI Cpefdbl), IMPU OIMCAHUU
MPaBWJIBHO TPAKTOBaTh (U3NYECKMUI CMBICI MCIIOJIb3YEMbIX BeJIUUMH,
0003HAUEeHMST U eOUMHUIIbI (U3UUECKUX BEJIUUYMH, HAXOOUTb (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C OPYTUMM BeJIMUYMHAMM,
CTPOUTD rpadyKy M3yUEeHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMUNH;
XapaKTepM30BaTh CBOMCTBA Tes, (u3Mueckue SIBJAEHUS U IIPOLIECCHI,
MCIIOJIb3YSI 3aKOH COXPAaHEHMS] SHepruu, 3aKOH BCEMMPHOTO TSTOTEHMS,
MPUHLINIT CYIEPIIO3UIMKU  CWI, IPUHLMUII OTHOCUTEJIbHOCTM ['ammies,
3aKOHbI HbIOTOHA, 3aKOH COXpaHEHMS MMITYJIbCA, 3aKOHbI OTPasKEHUSI U
MpeJIOMJIEHUST CBeTa, 3aKOHbI COXPaHEeHMSI 3apsIOBOTO ¥ MacCOBOTO Uuces
IIpU SITEPHBIX PEeakIusX, IMpU ITOM [aBaThb CJIOBECHYIO (hOPMYJIMPOBKY
3aKOHA U 3alMChIBATh €0 MaTeMATUUYECKOe BhIPasKeHNE;

OOBSICHATh (U3NYECKMe IIPOLIEeCChl M CBOJCTBA TeJ, B TOM YMCJIE U B
KOHTEKCTEe CUTYAIUiA MMPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISIBJISTh
MIPUUMHHO--CJIEICTBEHHbIE CBSI3M, CTPOUTb OObSICHEHME U3 2—3 JIOTMUECKUX
IIIarOB C OIIOpOM Ha 2-3 M3yUYeHHbIX CBOMCTBA (U3NYECKUX SIBJIEHUMN,
busnUeCcKnxX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;
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pellaTh pacuéTHbIe 3a1a4n (OMMparolMecs: Ha cucTeMy U3 2-3 ypaBHeHU),
MCITOJb3YsI 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIIME (DU3MUECKIE BETMUMHBI: Ha
OCHOBe aHa/IM3a YCJIOBMS 33[]auy 3aMMChIBATh KPATKOE YCIOBUE, BbISBIISITH
HeJOCTaloIIMe Wi U3OBbITOYHbIE TaHHbIe, BBIOMPATh 3aKOHbI U (POPMYJIbI,
HeOOXoauMble [JIS1  pellleHMsl, TPOBOAUTb pACUeTbl ¥ OlIEHMBATb
pPeaTMCTUIHOCTD MOJTyYEHHOTO 3HaUeHsI (M3MUeCKOM BeJIMUMHbI;
pacriosHaBaThb ITpOOJIEMbI, KOTOpble MOSKHO pEeIIUTb IIpU TTOMOIIM
busnuecKknx MeTOAOB, MCIOJIb3ys OIMCaHMe MCC/IeOBaHMs, BBIAESTD
MpoBepsieMoe  TpearoyioskeHne, OlleHMBaThb IPaBMUIBHOCTb  IOpsaKa
IIPOBeIEeHMsT  MCCAeAOBaHMsI, [AejaTb  BBbIBOAbI, WHTEPIPETUPOBATH
pe3yIbTaThl HAOTIOAEHMI U OIBITOB,;
MPOBOAMUTDL OIBITHI IO HAGIIOAEHMIO GU3MYECKUX SBJAEHUN  UIU
busMyecKux CBOMCTB Tes (M3ydyeHMe BTOpOro 3akoHa HbioToHa, 3akOoHa
COXpaHEeHMsI SHEepPruM, 3aBMCUMOCTb TMeproma KoyiebaHMii MPYKUHHOTO
MasITHMKA OT MAacChl Tpy3a U >KECTKOCTU MPYKUHBI ¥ HE3aBUCUMOCTb OT
aMILTUTYIbI MaJIbIX KOJIEOAHMI, IPSIMOJIMHETHOE PaCIIPOCTpaHEeHE CBeTa,
pasyioskeHyne 6eioro cBeTa B CIIEKTP, M3yUeHMe CBOVCTB M300paskeHus B
IIJIOCKOM 3epKajie M CBOWCTB M300pakeHMs] IpeaMeTa B COOMpaIoIIen
JIMH3e, HAOGIOeHMe CIUIOIIHBIX M JIMHEMUYAThIX CIIEKTPOB M3TyUYeHMS):
CaMOCTOSITeJIbHO  COOMpaTh YCTaHOBKY U3 M30BITOUHOrO Habopa
060pymOBaHMsI, ONMChIBATh XOJ, OTbITA U €r0 pe3yJbTaThl, POPMYIMPOBATh
BBIBO/IbI;
MIPOBOAUTD MPU HEOOXOIMMOCTH CEPUIO MPSMbBIX M3MEPEHUN, ONpeness
cpegHee 3HaueHMe W3MepsieMoil BeanuuMHbl ((OKYCHOe pacCTOSTHUE
cobuparoIenn JMH3bI), OOOCHOBbIBAaTbL BBIOOP cCrHocoba M3MepeHUs
(M3MepUTEebHOTO TTPMOOopa);
MPOBOJIUTH MCCJENOBAHME 3aBUCUMMOCTEN (U3MUECKUX BEJINUYUH C
MCITOJTb30BaHMEM IPSIMBIX M3MepPeHU (3aBUCUMOCTD ITyTY OT BPEMEHM P
pPaBHOYCKOPEHHOM [IBUKeHuM 0Oe3 HauvajJbHOM CKOPOCTH, Tepuopa
KoJieOaHU MaTeMaTU4YeCKOTO MasTHMKA OT AJIMHbI HUTH, 3aBUCUMOCTU
yrja OoTpakeHMsl CBeTa OT yrJia MajeHuss M yrja IMpeioMJIeHUs OT yrJja
najieHns1): IUIAaHMPOBaTh MCCJIeloBaHMe, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (UKCUpPOBAThb pe3ysbTaThbl IIOJYYEHHOUW  3aBUCUMOCTHU
busnMyeckux BeMUMH B BuAe TaGAUI[ M rpadUKOB, MeJaTh BbIBOALI IO
pe3yJbTaTaM UCCIeIOBaHMSI;
MPOBOJIUTh KOCBEHHBbIE WM3MepeHUs GU3MUECKUX BeUUMH (CpemHss
CKOPOCTbh ¥ YCKOpPEHME TeJia IIPpY PaBHOYCKOPEHHOM JIBMIKEHNM, YCKOPEHME
CBOOOIHOIO TAaneHMsl, JXKECTKOCTb TPYKUHBbI, KOI(POUIIMEHT TpeHus
CKOJIb)KEHMSI, MexaHudeckasi paboTa M MOIIHOCTb, YaCTOTa U TEPUO[
KoJieOaHU MaTeMaTUYeCKOTO ¥ TPYKMHHOTO MAasITHMKOB, OITHYeCcKast
cuia  cobmparollieit  JIMH3bI, PpaaMOaKTUBHbI (OH): IUIAHMPOBATh
M3MepeHusi, coOupaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBITIOJHATh
M3MepeHusi, cjenysl IpenjoKeHHOW MHCTPYKIMM, BbIYMC/IATh 3HauYeHMe
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BEJIMUMHbBI ¥ aHAJIM3UPOBATDH ITOJTyUYeHHbIE PEe3YJIbTAThI C YYETOM 3aaHHON
MIOT'PEITHOCTY U3MEPEHMI;

e coOJoHaTh IMpaBuia TEXHUKM O€30ITaCHOCTY Py paboTe ¢ J1abopaTOPHbIM
060pyIOBaHMEM;

® pasaMuaTh OCHOBHbIE IIPM3HAKM WM3YYEHHBIX (QU3NYECKUX MOMEJIeN:
MaTepuaabHasi TOYKa, abCOJIOTHO TBEPHOE TEJO, TOUEUHBIM MCTOUYHUK
CBeTa, JTy4, TOHKAsI JIMH3a, IVIaHeTapHast MOAe/Ib aTOMa, HyKJIOHHAsI MOJIeJIb
aTOMHOTO SIIpa;

® XapaKTepu3OBaThb MPUHLMIIBI OEMCTBUSI M3YUYEHHBIX IIPpUOOpPOB U
TeXHUYECKUX YCTPOMCTB C OIIOPOM Ha uX omucaHus (B TOM YMUCIIE:
CIIMIOMETpP, HOaTUYMKM IIOJIOKEHMSI, PACCTOSIHUSI M YCKOpPEHMs, pakerTa,
9X0JIOT, OUKM, IIepucKol, ¢oToarnmnapaTr, OITUYECKME CBETOBOIBI,
CIIEKTPOCKOI, I03MMeTp, Kamepa BuiabcoHa), MCHOJb3YysSd 3HAHUSI O
CBOMCTBaxX (U3NYECKMX SBJIEHMI U  HeoOXomumble  (U3NMYECKUe
3aKOHOMEPHOCTH;

® JICIOJIb30BaThb CXEMbI ¥ CXE€MAaTUYHbIE PUCYHKM U3YUYEHHBIX TEXHUUYECKUX
YCTPOVICTB, USMEPUTEHHBIX IIPMOOPOB U TEXHOJIOTMUECKMX ITPOLIECCOB P
pellleHny  y4eOHO--TIPaKTUUEeCKMX 3ajay, OITUYECKMe CXeMbl IJIs
TTOCTPOEHMS M3006paskeHMi B INIOCKOM 3epKasie M coOuparoliiein JIMH3e;

® IMpPUBOIUTL MpuUMepbl  (HaXOOuUTh MHGPOPMALMIO O  IIpUMepax)
MPaKTUYECKOT'O MCIIOJIb30BaHMUSI (U3NYECKMX 3HAHUM B IIOBCETHEBHOU
SKU3HM IS obecrieueHust 6e30macHOCTH IIpy ObpallleHnu ¢ mpubopaMm u
TeXHUUYECKMMMU YCTPOMCTBAMM, COXPaHEHMSI 3TOPOBBS 1 COOTIOIEHSI HOPM
9KOJIOTMYECKOI'O TIOBEIEHMS B OKPYKAIOIIEN Cpefe;

® OCYIIECTBJSATb TMOUCK uHPoOpMaluy (GUINIECKOTO CONEpPsKaHusI B
VHTepHeTe, CaMOCTOSITEJIbBHO (hOPMYJIMPYS ITOMCKOBBIN 3alIpPOC, HAXOIUTh
IIyTU OIpeesIeHNsI TOCTOBEPHOCTHM MOJIyUYeHHOM MH(OpMaIMy Ha OCHOBE
VMIMEIOIIMXCS 3HAHUI Y JOTIOJIHUTE/IbHBIX UCTOUYHVKOB,

® JICIOJIb30BaTh IIPY BBINOJHEHNM YUEOHbBIX 3aJaHN HayYHO--TIOMTYJISIPHYIO
JIUTEpATypy GU3NIECKOTO CoepsKaHusl, CIIPaBOYHbIE MaTePHaIbl, PeCYpPChI
cetm UVHTepHeT, BjageTb NpMEMaMM KOHCIIEKTMPOBAaHMSI TeKCTa,
npeobpaszoBaHus MHGOPMALIMY U3 OHOV 3HAKOBOJ CHCTEMbI B IPYTYIO;

® (o03JaBaTh COOCTBEHHbIE€ IMMCbMEHHbIE U YCTHbIE COOOIIEHMS Ha OCHOBE
MHGOpMaUUM M3 HECKOJbKMX MCTOUYHMKOB (PU3MUECKOro CcopepsKaHus,
IMyOJIMYHO MPEACTABJISITh PE3YJIbTAThI IIPOEKTHOM MJIM UCCI€I0BATETbCKOM
IesSTeJbHOCTY, TIIpM STOM TI'PaMOTHO  MCHOJb30BaTb  M3YYEHHBIN
TIOHSITUMHBIN aImapaT M3y4aeMoro pasgeja (GU3MKUM U COIMPOBOXKIATh
BBICTYIUIEHME TIpe3eHTalyer C YYETOM OCOOEHHOCTeN ayIuUTOpUn
CBEPCTHUKOB.

Moaynb «11IKOJBHBIN YPOK»
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Kaskapiii ypok B MKOYV - rumnasus Neb mipeanosaraeT CBO BOCIIUTATEIbHbBIN
MTOTEHIIMAJI, PeaM3YIOLLINIICS YUUTEIeM-TIPeIMETHUKOM B CJIEIYIOIINX
acIleKTax:

- YCTaHOBJIEHME JOBEPUTEIbHBIX OTHOIIIEHUII MEKIY YUUTEJIEM U €O
YUYEeHMKaMM, CIIOCOOCTBYIONMIMX ITO3UTUBHOMY BOCIPUSITUIO YUAILIVIMMCS
TpebGOBaHMM U MPOCHO yUMUTEIs, IPUBJICUEHNMIO X BHUMaHMS K 00CYsKIaeMon
Ha ypoke uMH(popManyu, akTMBU3AIUM UX IT03HABATEIbHON AesITeIbHOCTH;

- TOOY3KIEeHME IIKOJIbHUKOB COOJTIONATh Ha YPOKE OOIIEIIPUHSITHIE HOPMBbI
MIOBeIeHMs], IIpaBuIa OOILEHNST CO CTapIIMMU (YIUTEJISIMM) U CBEPCTHUKAMM
(LLIKOJIbHMKAaMM ), IPMHLIMITEI YUeOHOM AVCIUIUIMHBI M CaMOOPraHU3aLyn;

- IIpUBJIeYEeHe€ BHMMAHMS IMMHA3MCTOB K LIEHHOCTHOMY acCIeKTy M3yuyaeMbIX
Ha YpOKax SIBJIEHUM, OpraHu3alms ux paboThl C MTOJTydaeMoii Ha ypoKe
COLMAJIbHO 3HAUMMOM MH(GOpMalMel MHULIMMUPOBaHME ee 00CYKIeHMS,
BBICKA3bIBAHMS YUAIMMMCS CBOEI'O MHEHMS 110 €€ TIOBOY, BBIPAOOTKM CBOErO
K HEJl OTHOILIEHMSI;

- MICIIOJIb30BaHMe BOCIIUTATEIbHBIX BO3MOXKHOCTEN COMepsKaHus YueOGHOro
rpeaMeTa yepes IeMOHCTPALMIO JeTSIM IIPUMEPOB OTBETCTBEHHOIO,
I'PaskKAAaHCKOI'O MOBEeHEHMS, ITPOSIBJIEHMST UeJIOBEKOJIIO0ONS U
I00pOCePIeYHOCTH, Yepe3 IMoA00p COOTBETCTBYIOILMX TEKCTOB ISl UTEHMS,
3a7ay4 IJI peleHusi, MpoOJIEeMHbBIX CUTYaLUi IJi 00CY>KAeHMST B KJIaCCe;

- IIpMMEHeH)e Ha YPOKe MHTEePAKTUBHBIX (DOPM PabOThI YUAILXCS:
VMHTEJIJIEKTYAJIbHBIX UT'P, CTUMYJ/IMPYIOILIMX MO3HABATE/IbHYIO MOTUBAIIUIO
IIIKOJIbHMKOB; TUIaKTUYECKOTO TeaTpa, e IMOoTyYeHHbIe Ha YPOKe 3HaHUS
OOBITPHIBAIOTCS B TeATPaIbHbIX ITOCTAHOBKAX; AVCKYCCHUIA, KOTOPbIE JTalOT
YyUallIYMCS BOSMOKHOCTb IIPMOOPECTHU OIbIT BeAeHNUSI KOHCTPYKTUBHOI'O
IMajora; rpyInmnoBoy padboTsl Wy padOThI B ITapaxX, KOTOPbIE yUaT IIKOJIbHUKOB
KOMaHIHO paboTe 1 B3aMMOIEIICTBUIO C IPYTUMMU IE€TbMU;

- BKJIIOUEHME B YPOK UT'POBBIX IMPOLIEAYP, KOTOPbIE IIOMOTAIOT MOIIePsKaTh
MOTMBALMIO JIeTeN K MOJTYUYEeHUIO 3SHaHWM, HAJIAXKMBAHUIO TTO3UTUBHbBIX
MESKJIMYHOCTHBIX OTHOIIIEHNM B KJIacCe, IOMOTalOT YCTAaHOBJIEHUIO
IoOposKeIaTeIbHOM aTMocdepbl BO BpeMsI YPOKa;

- opranmsanys 1me@crTBa MOTMBMPOBAHHBIX M 3PYAMPOBAHHbBIX YUaIMXCS Ha
X HEYCIIeBaOIIMM OJJTHOK/IACCHMKAMM, JAIOIIEro IKOJbHMKAM COIMAIbHO
3HAUYMMBII1 OIBIT COTPYIHNYECTBA ¥ B3aMMHO ITOMOIIIN.

OpnHoM 13 0COOGEHHOCTEN YPOUHOM JIeSITe/IbHOCTU SIBJISIETCSI OpTraHM3aLys U
nposenenye «IIpegMeTHBIX Hele/Ib» - 9TO MHOT'OLIEJIEBOE €IMHCTBO
MEPOIPUSITUN, O0beIMHEHHBIX OOIIVMM 3a4auyaMy M PaIllMIOHAIbHO
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OTCTPOEHHAs CUCTEeMA KOHKYPCOB, UT'D, OJIMMIIMAI, TEMAaTUUECKIUX KJITyOOB 1
T.II.

Ocob60e BHMMaHME B BOCIIUTATEIBHON paboTe C yUUTeIeM-TIpeIMETHUKOM B
TMMHAa3UM OTBOAUTCS MHULIMMPOBAHUIO U TIOJEPSKKE UCCIIeIOBATEIbCKOM
IesaTeJIbHOCTY TMMHA3MCTOB B paMKaxX peann3aiyuy MU UHAUBUOYJTbHBIX U
I'PYIIIOBBIX MCCAEA0BATENbCKUX IIPOEKTOB, YTO JAET YYallMMCS BO3MOKHOCTD
MpMOOGpPeCTy HaBbIK CAMOCTOSITEJTBHOTO PeIleHNs] TeOPETUUECKOM MTPOOJIeMbl,
HaBBIK reHepypoBaHus M 0opMJIeHNST COOCTBEHHBIX MM, HaBbIK
YBaKUTEJIbHOTO OTHOLLIEHMS K UY>KUM UAesiM, 0QOPMJIEHHBIM B paboTax
IpYTUX MCCeaoBaTesel, HaBbIK ITyOJIMUHOTO BICTYILJIEHUS TIEpe]
ayIUTOpMet, apryMeHTUPOBAHMSI ¥ OTCTaMBaHMSI CBOEM TOUKM 3peHust. B
ruMHasuu 6osiee 10 seT PyHKIMOHMPYET yU4eOHO-MCCIe0BaTe/IbCKOe
006111eCTBO yualmxcst « MpicauTesb». [leMOHCTpalus 1 3aliuTa MIpOeKTOB U
MCCJIelOBATebCKMX PabOT MPOXOAUT eXerogHo B MapTe B paMKax IIKOJIbHOM
yueOGHO-1CCIIeloBaTeIbCKOM KOHDepeH MM « X0uy BCE 3HATh!»
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TEMATHUYECKOE IIJTAHVNPOBAHUE

7 KJIIACC
KoimnuecTBO uacoB DJIEKTPOHHBbIE
Ne HaumeHoBaHMe pasjesioB M (umdpoBbie)
KoHTpoabHbIE
/i TE€M IIPOrpamMMbI Bcero IIpakTnyeckue o0pasoBaTe/IbHbIE
padoThI
padoThI pecypchI
Pasznen 1. ®usuka u e€ po/ib B MO3HAHUM OKPY’KaIOIIero Mupa
1.1 ®dusmka - HayKka o IIpUpoe 1 Bu6miorexa IIOK
) y pypoA https://m.edsoo.ru/7f416194
1.9 EcTecTBeHHOHAayUHbIII METO/I 1 bu6moreka HOK
) TO3HaAHUS https://m.edsoo.ru/7f416194
bu6moreka HIOK
1.3 dusnyeckye BeJIMUYMHBI 2 1 https://m.edsoo.ru/7£416194
Wtoro no pasmeiy 4
Pasgen 2. IlepBoHauaibHbIe CBEeIEHUSI 0 CTPOEHUM BellleCTBa
bu6morexka IOK
2.1 Crpoenue pemectsa 2 1 https://m.edsoo.ru/7f416194
99 IIBVDKeHMe ¥ B3aMO/IeCTBIE 9 bu6morexka HOK
) YaCTUII BellleCcTBa https://m.edsoo.ru/7f416194
93 ArperaTtHbie cocTosHMst bu6banoreka [IOK
) BelllecTBa https://m.edsoo.ru/7f416194
Wroro 1o pasgeny 5

Pasgesn 3. /IBIbKeHMe M B3aMOJEMCTBYE TeJl

3.1

MexaHnueckoe IBIKeHMe

4
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bu6bmoreka LIOK

3.2 Wuepiyist, macca, IJIOTHOCTD 9 https://m.edsoo.ru/7£416194
bubmoreka IIOK
5.3 Cuna. Buppr cun 1 https://m.edsoo.ru/7f416194
Wtoro no pasnmeny 24

Pasnein 4. [laBjieHne TBEPABIX TeJl, SKMIKOCTEN ¥ ra3oB

HaBnenue. [Tepemaua maBaeHus

bu6morexka HOK

4.1 TBEDALIVIA Tenami, 5 https://m.edsoo.ru/7f416194
SKMIOKOCTSIMU U Ta3aMu
bu6morexka HOK
4.2 flapiexe xupKoCTH 4 https://m.edsoo.ru/7f416194
bu6moreka HIOK
4.3 ArmochepHOe naBieHe 5 https://m.edsoo.ru/7f416194
44 IeyicTBMe SKMOKOCTU M rasa Ha 3 bu6moreka HIOK
) TOTPY>KEHHOE B HUX TEJI0 https://m.edsoo.ru/7f416194
Wtoro mno pasmeny 20

Pasgesn 5. PaGoTa ¥ MOIITHOCTD. DHEpPrus

bubmoreka IIOK
5.1 PaGorau momocts 2 https://m.edsoo.ru/7f416194
buomoreka IIOK
52 [poctbre MexaHH3MeI 4 https://m.edsoo.ru/7f416194
bubmoreka LIOK
>3 Mexanuueckas sneprus 5 https://m.edsoo.ru/7f416194
Utoro no paspeny 14
PesepBHOE BpeMms 1
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OBLIEE KOJIMYECTBO YACOB

[10 TIPOTPAMME 68 12
8 KJIACC
KosinuecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBaHMe pa3jesioB U TeM (umdpoBbie)
KonTpo/ibHbIE
n/n IMIporpaMmabl Bcero HpaKTuqecxue OﬁpaBOBaTeJIbeIe
padoThI
padoThI pecypcshl
Pa3nen 1. TensioBbIe IBJIeHUS
1.1  Crpoenue 1 cBOMCTBA BellleCTBa 4 Bu6mrorexa HOK
) p i https://m.edsoo.ru/7f4181ce
bu6moreka HOK
1.2 | TermuioBsle Mpoliecchl 24 2 4 https://m.edsoo.ru/7f4181 ce
NToro no pasgemny 28
Pasgen 2. DieKTpuyecKue M MarHUTHbIE SIBJIEHUS
R i 5 Bu6motera LIOK
' b : https://m.edsoo.ru/7f4181ce
B3aMIMO/JIEIICTBIE
. . bubmoreka IIOK
2.2  TloCcTOSIHHBIN 2JIEKTPUUYECKUI TOK 22 1 7 https://m.edsoo.ru/7f4181 ce
bu6morexka HIOK
2.3 MaruuTtHble SIBJIeHMUS 5 0,5 https://m.edsoo.ru/7f4181ce
bubmoreka LIOK
2.4  DneKkTpoMarHuUTHas MHIYKIINS 5 1 https://m.edsoo.ru/7f4181ce
HTtoro no pasgeny 37
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB IIO

ITPOI'PAMME 68 4 11,5
9 KJTACC
KosinuecTBO yacoB DJIEKTPOHHBbIE
Ne HaumeHoBaHMe pa3zesioB U TeM (umdpoBbie)
KoHTponbHbIE
/I  IporpaMmbI Bcero IIpakTueckue o0pasoBaTe/IbHbIE
padoThI
padoThI pecypchI
Paspen 1. Mexanmueckue siBJIeHUS
1.1 MexaHnueckoe IBVKeHUE U 10 1 1 bu6moreka HOK
) CIIOCOOBI €ro OnMcaHus https://m.edsoo.ru/7f41a4a6
. buomoreka IIOK
1.2 BsaumopeiicTBue Ten 20 1 2 https://m.edsoo.ru/7f41ada6
bu6morexka IOK
1.3 3aKOHbI COXpaHEeHUS 10 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 40
Pasgen 2. MexaHn4eckue Kojie0aHVs ¥ BOJIHbI
bubmoreka IIOK
2.1  MexaHuyeckue KojiebaHMsI 7 3 https://m.edsoo.ru/7f41ada6
bu6moreka HIOK
2.2  MexaHuuecKye BOJIHbI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
HToro mo pasgemny 15
Pasgen 3. Dj1eKTpoMarHuMTHOE I10JIe ¥ 3JIEKTPOMArHUTHbIE BOTHbI
DJIEKTPOMarHUTHOE I10JIe U 6 1 bu6bmoreka IIOK

9JIEKTPOMAarnMTHbIE BOJIHbI
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HTtoro no pasgeny
Pa3nen 4. CBeToBbIe IBJICHUS

4.1 3aKOHBI PaCIIpOCTPaHEeHNs CBeTa 6 Bu6mrorexa HOK
) pachpoctp https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
4.2  JIuH3BI ¥ ONTHUYECKME TTPUOOPDI 6 1 https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
4.3  PasnoskeHue 6eyioro cBeTa B CIIEKTp 3 1 https://m.edsoo.ru/7f41a4a6
Hroro no paspeny 15
Paszgen 5. KBaHTOBbBIE SIBJIeHUS
51 WcrnyckaHue 1 MOTJIOlIEeHNEe CBETa 4 bu6moreka HOK
) aTOMOM https:/m.edsoo.ru/7f41a4a6é6
bu6moreka HOK
5.2 CTpoere aToMHOTO siApa 6 https:/m.edsoo.ru/7f41a4a6
bu6morexka HIOK
5.3 | fnepHble peauys 7 1 https:/m.edsoo.ru/7f41a4a6é6
Hroro no pasgeny 17

Pasnesn 6. IloBTOpUTEILHO-00001IAIOIINI MOAY/Th

IToBTOpeHme 1 06001LIeHME

bu6morexka HIOK
6.1 | comepskaHus Kypca ¢pusuku 3a 7-9 9 https://m.edsoo.ru/7f41a4a6
KJIacc
Hroro no pasgeny 9
OBUIEE KOJIMYECTBO YACOB IIO 102 5 10

ITPOTPAMME

ITIOYPOYHOE IIJTAHUPOBAHUE
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7 KITIACC

Ne Tema ypoka KosmuecTBO uacoB DJIEKTPOHHbIE

n/m ndpoBbie

BCEro |KOHTPOJI| IIPAKTUY (1dp )
oOpasoBaTe/IbHbIE
bHbIE | €eCKue pecypebI
paboThI | pAdOTHI

1. |®usuka - Hayka o npupoae. SIBieHus rpupoabl. usmueckue 1
SIBJICHMSI.

2. [Kak dusuka u gpyrme ecteCTBeHHbIE HAYKM U3YyUalOT MIPUPOAY. 1 bu6/moteka LIOK
EcTecTBeHHOHAYUYHbIN MeTO[ mo3HaHus. Onmcanne Guandecknx https://m.edsoo.ru/ff09f
AR IO O TINMOIITLIN MATA AL 720

3. |(Dusmueckyue BeJIMUMHbBI U UX U3MepeHue 1

4. Ulabopartopnas pabora Ne 1 «Onpenmenenne mokasaHuin 1 1
M3MEPUTEIbHOrO Ipubopa. MismepeHne TemmepaTypbl TPy ITOMOIIN
SKMIKOCTHOT'O TEPMOMETpPa»

5. |Ctpoenne BemiecTBa. ONbIThI, JOKA3bIBAIOIIME IMCKPETHOE 1 bu6morexka IOK
CTpO€eHMe BellecTBa. https://m.edsoo.ru/ff09f
JTabopaTopHast paboTta Ne2 «OrpeneneHne pasMepoB MajIbIX TeJI» 1 1

7. |IBuskeHme yactull BemiecTBa. CBSI3b CKOPOCTU ABUKEHMS YaCTUIL C 1 bu6morexka IOK
TemIiepaTypoi. bpoyHoBcKoe nBinkenne, nud@ysus. https://m.edsoo.ru/ff0a0

8. |BsauMmopenicTBMe YaCTUIl BEIIECTBA: IPUTSKEHME Y OTTA/IKMBAHME. 1

0. |ArperaTHble COCTOSIHUS 1 bubmoreka LIOK
BelllecTBa. B3anMOCBSI3b MeKIy CBOMCTBAMM BEIIECTB B Pa3HBIX https://m.edsoo.ru/ff0a0
ArperaTHbIX COCTOSIHUSIX ¥ X aTOMHOMOJIEKYJISIPHBIM CTPOEHMEM. 378
OCo6eHHOCTH arperaTHbIX COCTOSIHUIM BOZBbI.
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10. Mexaumnueckoe OBIVKeHuUe. bubmoreka LIOK
ParamomMenune 1 HEhARHOAMENHOE TRUKEHUEL htins://m _edsoan ru/ff0a0

11. |CkopocTb. Enyiauiibl ckopocTu. bu6b/moteka LIOK

httpns://m.edsoo.ru/ff0a0

12. PacuéT myTu u BpeMeHU OBUKEeHMS. bubmoreka LIOK

https://m.edsoo.ru/ff0a0

13. [Pewenue 3amau o teme 'MexaHnueckoe nBmskeHue"

14. Hepuusi. 3aKOH MHEPLIMN. bu6b/moteka LIOK

httns://m.edsoo.ru/ff0a0

15. BsaumopericTBie TeJI Kak IpMUMHa M3MEHEHNST CKOPOCTH
TIBVKEHUS TeJl.

16. [Macca Kak Mepa MUHEpPTHOCTH TeJa.

17. JlabopaTtopHasi pabora Ne3 «VI3mepeHue Macchl Teia»

18. [InotHocTb BemiecTtBa. CBsI3b IVIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B bu6moreka IOK
envHuIle 00bEéMa BemecTBa. JIabopaTopHast padora Ned https://m.edsoo.ru/ff0a0
«/3mepeHne o6bEMa TBEPAOTO TejIax» fee

19. [la6opatopHas pa6ota Ne5«OmpenmesieHne mIOTHOCTH TBEPAOrO
Temna»

20. [PacueTr IIOTHOCTM, MAacChl ¥ OObEMA TeJIa IO €ro IVIOTHOCTH. bu6bmoreka LIOK

httns*//m ed<san rii/ff0al

21. [Pemrenue 3amau o temam «MexaHmueckoe ABykeHne. Macca.

[[1oTHOCTB BelliecTBa»

22. [KonrtposabHas pabota Ne 1 nmo remam «MexaHuuyeckoe IBUKEHNE.
Macca. ITnoTHOCTR RelllecTrRA»

23. |Cuja Kak XapaKTepUCTUKa B3aMMOMENCTBUS Tell. SIBjieHmne
TATOTEeHUId U CUIA TIXEeCTU

24. |Cua yrpyroctu u 3akoH I'yka. JlabopaTopHast pabora Ne 6

«WccnenoBaHue CUITBbI YIIPYTOCTU»
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25. |CBsi3b MeKIYy CUJION TSDKECTM 1 Maccoi Tesa. Bec Tea. bub/moteka LIOK
HeBecomoCTb. https://m.edsoo.ru/ff0al

26. |Cuia TSyKeCTU Ha APYrux IjiaHeTax. @usnueckyie XxapakTepUCTUKA bu6b/moteka LIOK
TJIaHET. https://m.edsoo.ru/ffOal

27. W3mepenne cui. Junamometp. JIabopaTopHas pa6ora Ne 7 buomotreka IIOK
«I'pamyupoBaHye IPY>XKMHbBI U U3MepeHMe CUJT TMHAMOMETPOM» https://m.edsoo.ru/ff0al

Rf‘f‘

28. |CioskeHue cuJji, HallpaBJIEHHbBIX IO OJJHOM IPSIMOA. buomotreka IIOK
PaBHOIEMCTBYIOIIAST CUJI. https://m.edsoo.ru/ff0al

29. (T'peHue CKOJIbKeHMS U TpeHMe TTOKosI. TpeHue B Mpupoe u bu6/moteka LIOK
TeXHUKEe. httns://m _edsoon rui/ff0al

30. |JIabopatopHas padora Ne8 «MccmemoBaHue 3aBYCUMOCTY CUJIBI bu6banoreka [IOK
TPEeHMSI CKOJIb’KEHMSI OT IIJIOLIAM COIIPUKOCHOBEHUS TeJl U https://m.edsoo.ru/ff0al
nnmun/m/rnmnrnf/? CIATOERI f‘f‘R

31. [Pemenne 3amau 1o Temam «Bec Tena», «['paduueckoe bu6mmorexka IIOK
n3obpaskenne cmn», «Cuibl», « PaBHOmENCTBYIOMIAS CUT» https://m.edsoo.ru/ff0al

32. [Pemrenne 3amau mo remaMm «Bec Tena», «I'padpuueckoe
m3o6paskeHme cuii», « Cuibl», « PaBHOIEMCTBYIOIIAST CUIT»

33. [KouTposnbHas padora Ne 2 mo temam «Bec Tena», «I'paduyeckoe
uzobnaxkenue cunny. « Cunei». « PABHONEUCTRVIONIAI CUT»

34. |daBnenne. CriocoObl YMEHBIIIEHUS M YBEJIMUEHMS TaBJIeHNS. bu6morexka IOK

httng*//m edsnn rii/ff0a?

35. |[[laBieHue rasa. 3aBMCMMOCTD JaBJIeHMs rasa oT 00beéMa, bubmmoreka TIOK
TeMIIeNATVNRI httns://m _edsoo. ru/ff0a?

36. [[lepemaua maBjeHMsT TBEPALIMM TeJIaMM, SKUIKOCTSIMU U Ta3aMU. bubmoreka LIOK
3akod [Tackang httns://m.edsoo.ru/ffQa2

37. |[aByieHue B >KUOKOCTU U rase, BbI3BAHHOE JIeVICTBMEM CUJIbI bu6mmoreka HOK
TIKECTU httns://m_edsoo. ru/ff0a?

38. [Pemrenmne 3amau o teme «/laBjieHyue B SKUIKOCTU U rase. 3aKOH bu6moreka HOK

ITackana»

httns://m edsoo ru/ff0a?
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39. |Coob1iatonimecst COCy/ibl. bubmoreka LIOK
https://m.edsoo.ru/ff0a2
40. ['mpopaBinyecKui mpecc. buomotreka IIOK
httns://m.edsoo.ru/ff0a3
41. Bec Bo3myxa. ATmochepa 3emin. [IpmumHbI CcylilleCTBOBaHMS buomotreka IIOK
ROMVIITHOIA OANTOUKA 3eM i htin<*//m edson r1i/ff0a?
42. |Onert Toppuuemm. 3mepenne atMoc@epHOro mgaBjieHusl. buomotreka IIOK
httns://m.edsoo.ru/ffOa2
43. | bapomeTrp-aHepous. 3aBUCUMOCTb aTMOC(EpHOro JaBaeHUs OT bu6/moteka LIOK
BbICOTBI HaJl YPOBHEM MOPSI. https://m.edsoo.ru/ff0a2
44. |Criocobn! usmepenus gasieHus. Manometpsl. [TopiiHeBon
WI/”TI((\("'I"I—TLII‘/JI HACAC
45. |[Kourposbuas pabora Ne 3 «JlaByieHne TBepAbIX T, SKUIKOCTEN U
razoR»
46. |[TencTBME XUOKOCTU U ra3a Ha MOT'PY>KEHHOE B HUX TeJIO. bu6moreka IOK
hting*//m ed<on run/ff0a?3
47. |ApxumenoBa cuia. bu6moreka HOK
https://m.edsoo.ru/ff0a3
48. UlabopaTopHas paborta Ne9 «l3yueHne BbITaJIKMBAIONIEN CUJIBI, bubmoreka LIOK
MEeCTBYIOIIEN Ha TIOTPYKEHHOE B SKUIKOCTD TEJIO» https://m.edsoo.ru/ff0a3
49. [[InaBaHue Te. bubmmoreka TIOK
hting*//m ed<son ri1/ff0a?
50. VJla6oparopuas pabora Ne 10 «BoissicHeHMe yCaoBuii
MTNTARAHUYI Telnl R SKUITKOCTIU»
51. [[TnaBanme cymos. BosgyxoriaBanue.
52. [Pemenne 3amau 1o remaMm « ApxumenoBa cuiaa», «Y CJIOBUS bubmorexka LIOK
TJIAaBAHUST TeJI». https://m.edsoo.ru/ff0a3
53. [KourponbHas pabota Ne 4«Cuta Apxumena»
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54. MexaHnueckas pabora. 1 buomoreka IIOK
https://m.edsoo.ru/ff0a3
£09

55. [MowmHoCTb. EAMHMUIIBI MOIITHOCTH 1 bubmoreka LIOK
https://m.edsoo.ru/ff0a3

56. [[IpocTbie MexaHM3Mbl. Pbruar. PaBHOBecHe Cil Ha pblyare 1

57. |Pbluaru B TexHMKe, ObITY U mpupoze. JlabopaTopHas paboTta 1 1 bu6b/moteka LIOK

No 11 «BrigcHeHUe VCIIORUI NARHORECUI NKIUATA» httns://m_edsoo.ru/ff0a4

58. [[IpumMeHeHMe MpaBuia PaBHOBECHS pbluara K 6JI0KY. 1

59. «3070TO€ MpaBUIO» MEXaHUKIA. 1

60. [Pelrenne 3amau 1o TeMe « Y Cj0BME paBHOBECHS pblyara» 1 bu6mmoreka LIOK
https://m.edsoo.ru/ff0a4

61. [KII mpocThIX MeXaHM3MOB. 1 bu6moreka IOK
hting*//m ed<on rui/ffOad

62. JlaboparopHast pabota Ne 12 «Omnpenenenne KIIJ, 1 1

HAKIIOHHOU OIOCKOCTU»

63. Mexannueckasi sHeprusi. KuneTmueckas ¥ noTeHUIMa bHast 1 bu6mmoreka HOK

aHenrud httns://m.edsoo.ru/ff0a4

64. [3aKOH COXpaHEHMSI SHEPTUM B MeXaHMKe. 1 bu6bmmoreka [IOK
httns://m_edsoa.ru/ff0a4

65. |Pemrenne sagau. ITpocteie  mexanmsmbl. bioku. Haknonnas 1

IMTTOCKOCTH Pmum' «ROHOTOP MINARUTO MeXAHUKIA» QHPHT‘MQ
66. [Pemenne 3agau. [Ipoctbie mexanusmbl. bioknu. HakyionHas 1
MJI0CKOCTh. Phruar. «30/10Toe mThaBUI0 MeXaHUKU» . DHEDTUS.
67. |[KoutposabHas pabota Ne 5 o Teme «PaboTa 11 MOIIHOCTb. 1 bu6bmoreka IIOK
Quenrug» httns://m edson rui/ffQa4
68. [loBTOpeHmue 1o TeMe «MexaHMUECKOE IBMKEHME» 1
OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12
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8 K/IIACC

Ko/smmuecTBO 4acoB

Koutp [IIpakT DJIeKTpPOHHbIE
Ne /m Tema ypoka OJIbHBbI MYECKM nudpoBbIe
Bcero e e oOpasoBaTe/IbHbIE
pa6or pa6oT pecypchbl
bl bl
OcCHOBHbIE ITOJIOKEHNSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUN U bubmoteka LIOK
1 X OMBITHBIE MMOATBEPsKAeHNsI. Macca 1 pasmep aTOMOB U 1 https://m.edsoo.ru/ff0a5
MOJIEKYJT 256
Mogenu TBEpHOTro, SKMAKOTO U Ira3000Pa3sHOI0 COCTOSTHMUIA bubmoreka HOK
BemiectBa. Kpucrammyeckue 1 amopdHbie Tesna. OO0bsicCHeHME https://m.edsoo.ru/ff0a5
2 CBOMCTB TBEPAOIO, JXMUIKOI'O ¥ ra3000pa3sHOro COCTOSTHUIM 1 40e
BeIleCTBAa HAa OCHOBE TOJIOSKEHMI MOJIEKY/ISIPHO-KMHETUYECKOM https://m.edsoo.ru/ff0a5
Teopun 800
bubmoreka HOK
3 CmaunBaHyMe ¥ KamWIIPHOCTb. [IoBepXHOCTHOE HaTsKeHMe 1 https://m.edsoo.ru/ff0a5
530
Temnepatypa. CBsI3b TeMIIEPATyPbl CO CKOPOCTbHIO TEIIOBOT'O Bubmorexa OK
4 1 https://m.edsoo.ru/ff0a5
IBVKeHMS yacTull. TerioBoe pacipeHme 1 ckaTme 226
5 BuyTpeHHs1s sHeprusl. 1
bubmoreka LIOK
6 Cnioco6bl M3MeHEeHMsI BHYTPEHHEN SHEPT UM 1 https://m.edsoo.ru/ff0a5
c60
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60

bubmorexka LIOK
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7 Bunbl Teruionepenaun. TenonpoBOIHOCTb. https://m.edsoo.ru/ff0a6
412
bu6moreka LIOK
8 Kousekuus. JI.p Nel "Msyuenue ycTpoiicTBa Kajiopumerpa'. https://m.edsoo.ru/ff0a6
5¢c0
N3nyuenme. OcCO6eHHOCTM pa3IMyYHbIX CIIOCOOOB
9 tTerionepenaun. [IpyumMeps! Terionepegaun B Npupoae u
TeXHUKE.
bu6morexka LIOK
10 KomnuecTBo TemoThl. Y aebHas TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6
976
bu6morexka LIOK
YpaBHeHMe TerIoBoro 6ajaHca. TennooOMeH U TEIIOBOe
11 https://m.edsoo.ru/ff0a7
paBHOBeCHE
088
PacueT KoJiMuecTBa TEIIOThI, HEOOXOAMMOrO [AJIs1 HarpeBaHus BuGmorexa TOK
12 ’ A A P https://m.edsoo.ru/ff0a6
TeJIa U BBIAEJISIEMOrO MM IIPU OXJIKIEHUU 208
13 JlabopaTopHast pa6ota Ne 2 "VcciiemoBanie SIBI€HMS
TeI1006MeHa Py CMEIIMBAHUM XOJIOMHON ¥ Topsiueit BOObI'
JlabopaTopHas pa6ota Ne 3 "OrmnpenesneHie yaeabHOM BuGmorexa TOK
14 paTop b o ben YA https://m.edsoo.ru/ff0a6
TeIJI0EMKOCTY BeIleCTBa
bb0
bubmoreka IOK
15 OHeprus TOIIMBA. Y IeJbHas TeIJI0Ta CrOpaHus https://m.edsoo.ru/ff0a7
b5a


https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

3aKkoH COXpaHEeHMA U ITpeBpallleHMe SHEPIr B TEIIJIOBbIX

16
npolieccax.
17 Pemtenne 3amau 1o reme «TensioBslie SIBJIEHUSI».
18 KoutponbHas padora Ne 1 o teme «TernoBbie sIBJIEHUS».
[L1aBeHMe U OTBEepIEBaHME KPUCTAUIMIECKUX TeJI. Y Ae/IbHas Bubmorexa TOK
19 https://m.edsoo.ru/ff0a7
TeIJIOTa IIaBJIEeHMS.
1d2
bubmoreka HOK
20 [Tapoo6pa3oBanne 1 KoHaeHcauys. Micnapenne https://m.edsoo.ru/ff0a7
40c
Kumnenmne. Y genbHas Teriora mapooopa3oBaHus U bu6amoreka HOK
21 KOHeHCaluyu. 3aBUCUMOCTb TeMITepaTypbl KUIIEHNS OT https://m.edsoo.ru/ff0a7
aTMoc(hepHOro aBJIeHNs 86¢
29 Peitienne 3agau no teme «Vcnapenne u
KOHEHCaLIMSI».
23 P)Ia)KHOCTb BO31yXa. Ha6opaT9pHaﬂ pabora Ne 4 . Eggg?/ﬁiiiaﬁ/fmﬂ
OmnpeneieHne OTHOCUTEILHOM BJIAKHOCTU BO3AyXa 628
24 [TpuHLMIIBI pabOTHI TEIJIOBBIX ABUTraTeseil. ITapoBast TypouHa.
IIlBuraresb BHyTPEHHErO CTOPaHMS
KII/ TermoBoro aBurartess. TerioBblie ABUraTe M U 3alLUTa Bu6miorexa IIOK
25 o https://m.edsoo.ru/ff0a7
OKpYKaloIei Cpeabl
c/c
2% Pemnienne 3agau rmo TeMe «l/3MeHeHMe arperaTHOro COCTOSTHMSI
BEIIeCTBa».
97 Pemienne 3agau o teme «/3MeHeHMe arperaTHOro COCTOSTHMS

BellleCTBa».
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https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

[TonroToBka K KOHTPOJIbHOM paboTe 1o TeMe ""TerioBbie

bubmorexka LIOK

28 . " https://m.edsoo.ru/ff0a8
siBjieHnsl. VIsMeHeHMe arperaTHbIX COCTOSIHMIA BellleCTBa %9
KourponbHas pa6ota Ne 2 1o Teme "TerioBbie SB/IeHMS. Bubmrorexa HOK
29 . " https://m.edsoo.ru/ff0a8
VsmeHeHMe arperaTHbIX COCTOSIHMM BellleCcTBa 6ae
20 OJiekTpusaius Ten. JIBa poga 3meKTpuuecKux 3apsigoB.
BsauMogerncTBue 3apsisKeHHBIX TeJT.
bu6moreka HOK
31 OJiekTpocKoI. ITpoBOgHMKIM, TUIAEKTPUKIA U TIOTYTTPOBOIHUKI https://m.edsoo.ru/ff0a8
Te4
3axkoH KyioHa. DnekTpudeckoe moJie. HanpsiskeHHOCTD bu6moreka IOK
32 3JIeKTpUYecKoro 1noJis. [IpyHimn cyneprnosuim https://m.edsoo.ru/ff0a8
9JIEKTPUUECKUX MOJIeN ala
%3 Hocuremm snexkTpuuecknux 3apsaoB. DjieMeHTapHbINA 3apsi,.
CtpoeHne aTroma
24 OObsicHEHME 37IEKTPUUECKUX SIBJIEHUI. 3aKOH COXPaHEeHMsI
9JIEKTPUYECKOTO 3apsa.
OJIeKTpUYEeCKMiA TOK, YCJIOBUS €ro CYIllleCTBOBaHMSI. BuGmrorexa LIOK
35 ’ https://m.edsoo.ru/ff0a9
VICTOYHMKM 2JIEKTPUUECKOTO TOKA cad
OJteKTpuyecKkas 1elb U €€ COCTaBHbIE YACTH. DJIEKTPUUECKUNI Bubmorexa OK
36 https://m.edsoo.ru/ff0a9
TOK B KMIKOCTSX U Ta3ax.
838
bubmoreka LIOK
37 IencTBus 371eKTpuUecKoro Toka. HampassieHne Toka. https://m.edsoo.ru/ff0a9
6b2
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https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2

38 Cuna Toka.
79 JIabopatopHas pabota Ne 5 «CbopKa 3JIEKTpUUECKOM 1IeMN. ﬁggﬁ;ﬁiﬁiﬁiﬁoag
VsmepeHne CiIbl TOKA B €€ Pa3/JIMUHbIX YUACTKAX». bd6
bubmoreka LIOK
40 JJieKTpudeckoe HampsbkeHne. BoabTmerp. https://m.edsoo.ru/ff0a9
el4
JTabopartopHas pabota Ne 6 «VI3MepeHue HarnpsiKeHus Ha
41 Pa3IMYHbIX YUaCTKaX IMOC/IeIOBATEIbHOM JIEKTPUUECKOM
Henm».
ComnpoTuBjieHNe TPOBOAHMKA. 3aBUCUMOCTb CUJIbI TOKA OT BuGmorexa TOK
42 https://m.edsoo.ru/ffO0aa
HanpspkeHust. 3akoH Oma 1151 y4acTKa Lermn. 738
PacueT conmpoTuBIIeHNST IPOBOJHUKOB. Y IeJIbHOE BuGmorexa TOK
43 https://m.edsoo.ru/ff0aa
COIIPOTHMBJIEHME BeIleCTBa
44a
JlabopaTopHas paborta Ne 7, Ne 8 «PerynmupoBaHue Cubl TOKa bu6mmoreka IOK
44 peocTtatom». «Vi3MepeHMe CONIPOTUBIIEHMS TIPOBOAHMKA TP https://m.edsoo.ru/ff0aa
MTOMOILY aMIlepMeTpa U BOJIbTMeTpa». 04e
[TocnepgoBaTebHOE U Mapajjie/ibHOe COeIVHEHMS
45 IIPOBOJHMKOB
JIabopartopHas pabora Ne 9"TIpoBepka mpaBmiia CJIOSKeHMS bubmotreka LIOK
46 HaIPSDKEHUI TIPY TTOCIe0BATEIbHOM COeIMTHEHNUM IBYX https://m.edsoo.ru/ffOaa
pe3uctopos” a58
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https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

JTabopaTtopHas pa6ota Ne 10 "TIpoBepka mpaBuia IJist CHJIbI

bubmorexka LIOK

47 '\ https://m.edsoo.ru/ffO0aa
TOKa IpM MapalyIeJIbHOM COeOVMHEHUN Pe3VCTOPOB dle
Pemrenne 3agau Ha npumeHeHMe 3akoHa OMa [IJ1s1 pas3/iMuHOTO Bubmvorexa TOK
48 https://m.edsoo.ru/ffO0aa
coeVMHeHMs MIPOBOHNKOB £32
bubmoreka LIOK
49 PaboTa 1 MOIITHOCTD 3JIEKTPMUECKOTO TOKa. https://m.edsoo.ru/ff0ab
124
bu6morexka LIOK
50 3akoH [Iskoyiisg-JleHia https://m.edsoo.ru/ffOab
3e0
51 JlabopaTopHast pa6oTta Ne 11 "On'l')eneneHMe paboThI U
MOILIHOCTY 3JIEKTPUYECKOrO TOKA
OJIeKTpUYeCcKye 1elu U MOTPEOUTEN IJIEKTPUUECKON SHEPTUN BuGmorexa LTOK
52 https://m.edsoo.ru/ff0ab
B ObITY. KOpOoTKOe 3aMbIKaHMe
660
53 [ToBTOpeHME TeMbI « DJIEKTpUUECKUEe SIBJIeHNsI». PellieHne
32124 110 TeMe «DJIEKTPUIECKIE SIBIICHUS».
[ToaroToBKa K KOHTPOJILHOM paboTe Mo Teme ''DJIeKTpUUecKue bu6mmoreka IOK
54 3apsiabl. 3apsKeHHbIe Tesla U X B3aMMOIeICTBUSI. https://m.edsoo.ru/ff0ab
[ToCTOSTHHBIN 7IEKTPUYECKUI TOK " d2c
KoutponbHas pabota Ne3 1o Teme "'DjieKTpuueckme 3apsibl. bubmoreka LIOK
55 3apspKeHHbIe TeJla M X B3auMogencTBus. [TIoCcTOsTHHBIN https://m.edsoo.ru/ff0ab
9JIEKTPUUYECKUI TOK" ea8
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https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

[TocTostHHBIE MardmThbl, X BSaMMOﬂeﬁCTBMe.

bubmorexka LIOK

56 OmneIT Dpcrema. MaruutHoe mosie. }1135 s://m.edsoo.ru/ff0ac
bu6moreka LIOK
57 MaruuTHoOe I110J1e 3JIeKTPUUYECKOI'O TOKa. https://m.edsoo.ru/ffOac
Oba
bubmoreka LIOK
MaruuTHoe 1oJj1e KaTyIIKK ¢ TOKOM. [IpuMeHeHme
58 https://m.edsoo.ru/ff0ac
9JIEKTPOMArHUTOB B TEXHIKE. 1d2
bu6morexka LIOK
59 MaruuTtHoe 1noJjie 3eMJ/IM M ero sHaueHue 071 KM3HU Ha 3eMle. https://m.edsoo.ru/ffOac
86¢
. bu6morexka LIOK
60 ,HEMCTBMG MAarHMTHOTO TOJISI Ha ITPOBOJHMK C TOKOM. ITpaBuiio https://m.edsoo.ru/ff0ac
J1IeBoM pyku. MHAYKLIMS MarHMTHOI'O TOJIS. 74a
DJIEKTPOABUTraTe b IIOCTOSSHHOTO TOKa. Mcrosb3oBaHne
61 9JIEKTPOABUTATEIEN B TEXHMYECKUX YCTPONCTBAX U Ha 0.5
tTpaHcriopTe. JlabopaTopnas pa6ora Ne 12 "KoHctpyupoBanue ’
" U3y4eHue paboThl 3JIeKTPOABUraTesIs"
62 MarsuuTHbIn TIOTOK. OmnbiTel @apanest. 3aKOH
9JIEKTPOMArHUTHOV MHAYKLIVN.
63 HanpaBnenne muaykuyoHHoro toka. [IpaBsusno Jlenia
OnekTporeHeparop. Crioco6bl MOTYYEHMSI IJIEKTPUIECKON
64 SHepPrum. DJIEKTPOCTAHIINM Ha BO30OHOBJISIEMbIX MCTOUHMKAX

sHeprun. [ToAroToBKa K KOHTPOJILHOM paboTe Mo TeMe
"DnexkTpuyecKyue ¥ MarHUTHbIE SIBJICHUS
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https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a

KourposnbHas pa6ota Ne4 110 Teme ''DieKTpuUecKme u Bubmorexa TOK
65 W 1 1 https://m.edsoo.ru/ffOac
MarHUTHbIE SIBJICHUS
b14
bu6moreka LIOK
66 Pe3epBHbIN yPOK. 1 https://m.edsoo.ru/ffOac
c5e
bubmoreka LIOK
67 PesepBHBIN YPOK. 1 https://m.edsoo.ru/ff0ac
dc6
68 Pe3epBHbIN YPOK. 1
OBIIEE KO/IMYECTBO YACOB I10 I[TPO'PAMME 68 4 11,5

9 KJIACC

Ner/m  Tema ypoka

KosmuecTBo yacoB

Kontponb  IIpakTuue

DJIEKTPOHHbIE IM(DPOBbIE

HpHMOHMHEﬁHOQ ABVDKEeHMe»

47

Bcero HbIe CKue o6pasoBaTejIbHbIE PEeCYPChI
paboThI paboThI
1 Mexannueckoe aBvskeHne. MarepuasbHast 1
touka. CucTema orcuera.
2 ITepemenienne. 1
PaBHOMepHOe MpsIMOIMHENTHOE IBVKEHHE.
3 Omn eaenzHI/Ie Kgo IHAThI ,Z[BI/IJ)':I[( 1Ierocs 1 Bu6mrorexa HOK
p p y https://m.edsoo.ru/ff0ad19a
TeJa.
4 Peiienne 3agau 1o treme «PaBHOMepHOe 1



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ad19a

HepaBHOMepHOE HpHMOJ'IMHQfIHOG JBVDKEHHUE.

5 CpenHsist ¥ MTHOBEHHAsI CKOPOCTb
[IpsimosnHeliHOe paBHOYCKOpEeHHOe Bubmrorexa HOK
6 https://m.edsoo.ru/ff0ad8d
IBIVOKEHMeE. Y CKOpeHHe. 4
CKOpOCTb MPSIMOJIMHETHOTO
7 PaBHOYCKOPEHHOTr'o ABMkeHus1. I'padpuk
CKOPOCTH.
3 [Tepemeliienne Teja mpy MPSIMOJIVHEHOM
PaBHOYCKOPEHHOM JIBVKEHUM
JlabopartopHas paborta "OnpepeseHne bu6mmoteka IIOK
9 YCKOpEHMSI Tejia IpU paBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb1
IOBVDKEHUY 110 HAKJIOHHOM IIJIOCKOCTH 8
Perrenne 3amay, moAroTOBKa K KOHTPOJIBHOM
10 pabore no Teme: « MexaHnueckoe IBMKEHME U
CITOCOOBI €ro OIMCaHMUS»
Pemrenye 3agau, MoAroToBKa K KOHTPOJIbHOM
11 pabore o Teme: «MexaHnyeckoe IBUKEHME U
CITOCOOBI €ro ONMCAHMUS»
KonTposbHast paboTa 1o Teme:
12 «MexaHnueckoe OBUKeHMe ¥ CIIOCOObI ero
OIMMCAHUSI»
bubmoreka LIOK
13 OTHOCUTETBHOCTh MEXaHMUECKOT'O ABVKEHMSI https://m.edsoo.ru/ff0ad47
4
14 ITepsbiii 3akoH HbroToHA. BekTop cuiibl Bubmvorexa OK

https://m.edsoo.ru/ff0ae612
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https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ae612

Btopoi1 3akoH HbioToHa. Cyrnepno3uiinst Cui

bubmoreka LIOK

15 PaBHOpelcTBYIOIIAS Cila https://m.edsoo.ru/ff0ae72a
. bubmoreka IIOK
16 Tperuit 3akon HeloTowa. https://m.edsc]){).ru/fane982
17 Pellienne 3agay Ha mpuMeHeHMe 3aKOHOB bubmoreka IIOK
HpbioToHa https://m.edsoo.ru/ff0aeb6c
18 CBob6onuoe nanenue tes. OmnbiTel ['annies
19 IIBusKeHME Tejia, OPOIIEHHOIO BEPTUKAILHO
BBepX. HeBecoMOCTb 1 mIeperpysku
20 Cua TsKeCcTu U 3aKOH BCEMMPHOTO bu6bmmoreka [IOK
TSITOTeHMsI. Y CKOpeHye CBOOOTHOrO MageHms https://m.edsoo.ru/ff0af044
Ypok-koHpepeHis " [IBUsKeHNE TeT BOKPYT
21 rpaBuTalMoHHOro 1eHTpa (CosiHeuHast
cucrema). [NamakTuku"
PaBHOMepHOEe ABMKEHME 110 OKPYSKHOCTM.
99 [Tepuop 1 yactora oOpaienus. JIuHeHas u bu6morexka LIOK
yTJIOBasi CKOpoCTH. LleHTpocTpemMmuTeIbHOE https://m.edsoo.ru/ff0ael 76
YCKOpeHue
23 [IepBast KocMMuuYecKast CKOPOCTb. Bubmvorexa OK
https://m.edsoo.ru/ff0af33c
bu6bmmoreka IIOK
24 Cwuta ynpyroctu. 3akoH ['yka https://m.edS(])_E).YU/fanecaZ
25 Pemenne 3agau 1o reme «Cuia yrpyroctu»
2% JIabopaTopHas pabora «OrnpenmeneHne bu6bmoreka IIOK
’KECTKOCTU MPY>KUHBI» https://m.edsoo.ru/ffOaee28
97 Cita TpeHus bubmoreka LIOK
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https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738

bubmoreka LIOK

28 Perienne 3amau mo reme «Cuiia TpeHUS» https://m.edsoo.ru/f0afa26
JIaboparopHas pabora "OnpepesneHne

29 o d)é’mmfemap pea Bubmoreka LIOK

" https://m.edsoo.ru/ff0af8be
TPEeHUS CKOJIbXKEeHMS

20 Perienne 3amay o teme ""3akounl HproTOHA. Bubmorexka IIOK
Cuna yrpyroctu. Cusa Tpenus” https://m.edsoo.ru/ffO0afb8e

31 Perrenne 3amau o Teme "'3akoHb! HproToHa. bu6moreka HIOK
Cuia ynpyroctu. Cuia TpeHus' https://m.edsoo.ru/ffOaf5f8
PaBHOBecHe MaTepMaIbHOM TOUKMA.

79 Ab6cosoTHO TBEpIOe Tesio. PaBHOBecue bu6morexka HOK
TBEPIOTO TeJjia C 3aKPErJIEHHOI OChIO https://m.edsoo.ru/ff0afe36
BpallleHNs

33 MowmeHT cuibl. LleHTp TsI>KecTn.

Perrenne 3amay mo teme 'MOMEHT CUJIBL. Bu6mrorexa HOK

34 " https://m.edsoo.ru/ffOb02b
LleHTp TsOKECTU 4
[ToproroBka K KOHTPOJIbHOM paboTe 0 TeMe bu6mmoreka LIOK

35 "MexaHnueckoe nsukeHne. Bzanmopencraue https://m.edsoo.ru/ff0b040
Ten" 8
IToaroroBka K KOHTPOJIbHOM paboTe 0 TeMe

36 "Mexannueckoe aBiskeHne. Bsaumonericteue
Ten"

77 KonTposibHast paborTa 1o Teme bu6motexka IIOK

" hed "
BzanmopeiictBue Ten

https://m.edsoo.ru/ff0bO06ec
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https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnyinbce Tena. MIMmyibe cuibl. 3aKOH

bubmoreka IIOK

38 COXPAHEHMS VIMITYJIbCa. VYipyroe u HeyIpyroe https://m.edsoo.ru/f0b07fa
B3aMIMOJIEMICTBIE
Perrenne 3agau mo Teme "3aKOH COXpaHEHMS Bubmiorexa TOK
39 " https://m.edsoo.ru/ff0b096
MMITYJIbCa c
40 Ypok-koHbpepeHiys "PeakTBHOE ABUKEHME B
MIPUPOZE U TEXHUKE"
bu6moreka IOK
41 Mexannueckast paboTta 1 MOILIHOCTb https://m.edsoo.ru/ffOb0a8
4
Pabora cusibl TSSKECTH, CUJTbI YIIPYTOCTU U BuGmiorexa IIOK
42 ’ https://m.edsoo.ru/ffOb0db
CUJIBI TPEHUS. 3
JlabopartopHas pabora «OmnpeneneHne paboThbl
43 CWJIbI TPEHMSI TIPY paBHOMEPHOM ABUYKEHUU
TeJIa TI0 TOPU30HTAJIbHOM ITOBEPXHOCTI»
44 CBs13b sHeprum 1 paboTsl. [ToTeHIMaMbHAS
SHeprus.
Kunetnueckas sHeprusi. Teopema o BuGmiorexa IIOK
45 N https://m.edsoo.ru/ffOb0c3
KMHETUYECKOI SHEPTUM. 9
46 3aKOH COXpaHEHMSI SHEPTUM B MeXaHUKe.
47 KonTposbHast paboTa 1o Teme «3aKOHbI

COXpaHEeHMS»
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https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

KoJsebarenbHOE IBIKEHME U €T0

bubmoreka LIOK

48 XapaKTePUCTUKIA gttps://m.edsoo.ru/ffObl85
I 51610 10K
https://m.edsoo.ru/ff0b20f0
MeXaHUYECKUX KOJIeOaHUSIX.
bu6/moteka [IOK
50 Pesonanc https://m.edsc]i).ru/ffObZOfO
52 MatemaTuecKuit 1 Ipy>KMHHBIMA MasiTHUKA
Ypok-uccnenoBanye «3aBUCUMOCTD IIepuoja Bu6mmoreka LIOK
52 KOJIeOaHMI OT SKECTKOCTU MPY>KUHBI I MaCChI https://m.edsoo.ru/ff0b197
rpysa» a
S5 sacrormt A nopons orebamt npyOro Bumionexa LIOK
MASTHIKE https://m.edsoo.ru/ffOblaec
JIabopaTtopHast pabota «IIpoBepka bu6banoreka [IOK
54 HEe3aBMCUMMOCTH Meproja KojedbaHmi1 rpysa, https://m.edsoo.ru/ff0b197
MOABEIIEHHOI'0 K HUTHU, OT MacCChI rpy3a» a
5 | s Cokere Susmonsa LOK
https://m.edsoo.ru/ffOb21fe
ToTepeyvHble BOJTHBI
56 CBoJICTBa MEXaHNYECKUX BOJIH.
57 3BYK.
58 ['poMKOCTb 3BYKa ¥ BbICOTA TOHA.
59 PacmpocTpaHeHne 1 oTpaskeHne 3ByKa.

AKYCTUYECKUIT pe30HaHC.
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https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHiius " YIbTpasByK U

bubmoreka LIOK

60 MH(PasByK B IpUpoje U TexXHuUKe" https://m.edsoo.ru/ffOb23ca
61 [TonroToBka K KOHTPOJIbHOM paboTe 1o teme " bubmmoreka [IOK
MexaHnueckue KOje6aHmsI ¥ BOJIHBI" https://m.edsoo.ru/ffOb25f0
62 KonTpoJsibHast paboTa 1o Teme
"MexaHnueckyue Kojeb6aHusI U BOJHBI"
63 OJIEKTPOMArHUTHOE I10J1e. DJIeKTPOMAarHuTHbIE buomoreka IIOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
64 CBolCTBa 3JIEKTPOMArHMTHBIX BOJTH
Ypoxk-koudepenius "llkana
65 BJII)eKTpOM;l;‘HII)/ITHLII)IX BoJIH. Micniosib3oBaHme BuGmiorexa IIOK
. " https://m.edsoo.ru/ffOb2fe6
9JIEKTPOMAarHUTHBIX BOJIH [IJIST COTOBOM CBSI3U
Ypok-uccienoBanmue "V3yueHne CBOMCTB
66 3npeKTp0Mar§MTHblx BO)IHyC MTOMOIIIbIO BuGmrorexa ITOK
" https://m.edsoo.ru/ffOb2c6¢
MOOMJIbHOTO TejiehoHa
67 Pemrenne 3agau Ha OMpezesieH1e YacTOTbI 1
IJIMHBI 3JIEKTPOMAarHMTHOM BOJIHBI
OJleKTpoMarHuTHas nmpupoga cseta. CKOpocThb BuGmrorexa IIOK
68 . https://m.edsoo.ru/ffOb31d
cBeTa. BoyiHOBBIE CBOJICTBA CBETA 0
Wcrounnku cBeta. [TpsimonHeltHoe bu6/moteka LIOK
69 pacrnpocTpaHeHnue cBeta. 3atMeHus CosHiia u https://m.edsoo.ru/ff0b365
JIyHbI 8
3aKOH OTpaskeHMsI CBeTa. 3epKaJjia. PerieHne buomoreka IIOK
70 3a7a4y Ha IIpMMeHEeHMe 3aKOHa OTPasKeHMsI https://m.edsoo.ru/ff0b38c

CBeTa

53

4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

HpeHOMHeHI/Ie cBeTa. 3aKOH IMpeJIOMJIEHIS

bubmoreka LIOK

& cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpeHH Tpa>keHue cBeTa.
72 I/IEEO;)EI%OBZHII)/Iee nsﬁHooiaBlinpee;Heeri BuGmiorexa ITOK
https://m.edsoo.ru/ff0b3c5c
OTpa’keHMSI B ONITUYECKUX CBETOBOIAX
Ypok-koHbepeHius "Vcrnoab3oBaHne
73 MOJIHOT'O BHYTPEHHETr0 OTPakeHUS:
CBETOBOZbI, OIITMKOBOJIOKOHHAS CBSI3b"
74 JIuuspl. OnTrueckast cuiia JMH3bI EﬁSﬁ?ﬁiﬁiﬂﬁ/ﬁObs e
bu6morexka HOK
75 [TocTpoenne n300paskeHN B JIMH3aX https://m.edsoo.ru/ff0b444
a
JlabopartopHas pabora "OnpepeseHne bu6mmoteka IIOK
76 (OKYCHOTO pacCTOSTHUS M ONITUYECKOM CUJIbI https://m.edsoo.ru/ff0b420
cobuparonien JMH3bI" 6
77 Ypoxk-koHudepenius "'OnTuiecke JMH30BbIE bu6moteka IIOK
npubops!" https://m.edsoo.ru/ff0cOa7e
['na3 kak onTuueckas cucrtema. 3peHue Y pok- bu6mmoreka LIOK
78 KoHpepeHius "ledekTol 3penus. Kak https://m.edsoo.ru/ff0b468
COXPaHUThb 3peHue" 4
79| Husomorsa. Cromesne cnexmpanmms aperon. u6miorexa LIOK
https://m.edsoo.ru/ff0cOf4c
HOucniepcusi cBeTa
30 OmngiTel Pesepdopna 1 niiaHeTapHast MOfe/b buomoreka IIOK
aToma https://m.edsoo.ru/ff0c12a8
81 IToctynatel bopa. Mogenb atoma bopa
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https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8

I/ICHYCKaHI/Ie U II0IJIoLIeHe CBeTa aTOMOM.

bubmoreka LIOK

82 KBautsl. JInHeyaTbie CrieKTpbl https://m.edsoo.ru/ff0c144c
Ypok-npakTukym "HabJiogeHne crieKTpoB Bubmrorexa HOK
83 " https://m.edsoo.ru/ffOc155
MCITY CKaHMST 0
bubmoreka LIOK
84 PagnoakTBHOCTD U €€ BUIbI https://m.edsoo.ru/ff0c167
2
35 Ctpoenne aromHoro sigmpa. HykioHHast Mmomesib bu6moreka IOK
sapa https://m.edsoo.ru/ff0c18ac
86 PagnoakTuBHbIe npeBpalleHusi. Mi30TorbI BuGmorexa TOK
https://m.edsoo.ru/ffOclal4
37 Pertenne 3agau no Teme: "PamyoakTuBHbIE bu6moreka HIOK
MpeBpalleHus " https://m.edsoo.ru/ffOc1b4a
88 [Tepuop mosypacnana
Ypoxk-koHpepeHums "PagnoakTuBHbIE BuGmorexa LIOK
89 " https://m.edsoo.ru/ff0c212
U3JTyYeHUsI B IpUPOJIe, MeIUIIMHE, TEXHUKE 6
90 SlnepHble peakiyy. 3aKOHbI COXpaHEHMST bu6banoreka [IOK
3apsSiIOBOrO ¥ MacCOBOTO UuMce https://m.edsoo.ru/ffOc1c58
91 OHeprusi CBSI3M aTOMHLIX siep. CBsI3b MacChl U bu6bmmoreka IIOK
SHeprumn https://m.edsoo.ru/ff0cld7a
92 Perrenne 3agau o teme " SnepHbie peakimn'
93 Peakuyn cunTesa u genenust saep. Mctounuku bu6mmoreka HOK

sHepruy CoJIHIIa U 3BE3],
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https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

Ypok-KoHpepeHiius "SInepHas sHepreTuka.

94 encTBUS paaoakKTUBHbBIX U3JTyUeHUI Ha 1
SKUBbIE OpraHM3MbI"
[TogroroBka K KOHTPOJIbHOM paboTe 0 TeMe
95 " D1eKTpOMarHUTHOE T10JI€. 1 buomotreka IIOK
OJIeKTpOMarHuTHbIE BOIHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SBJIeHUS '
KonTposibHast paboTa 1o Teme
" D1eKTpOMarHUTHOE T0JI€.
96 1
OJIeKTpOMarHuTHbIE BOIHbI. KBaHTOBbIE
SIBJICHUS
97 [ToBTOpEHMe, 06061IeHMe. "'B3anmopelicTBie 1 bubmoreka IOK
Ten" https://m.edsoo.ru/ff0c245a
IToBTOpEeHne, 06061IeHNe. Pemienne bu6moreka IOK
98 pacueTHbBIX 1 KaueCTBEHHBIX 3a7a4 II0 TeMe 1 https://m.edsoo.ru/ff0c257
"TemnioBble MPOLECChI” 2
99 | paremmmt s matocroermmo saspet o T i Bumorera LIOK
"KTLI TerioBsIx aBuraTeneit’ https://m.edsoo.ru/ff0c2a22
IToBTOpeHne, o6o061IeHNe. Pemienne bu6moreka IOK
100 pacueTHbBIX 1 KaueCTBEHHBIX 3a7a4 II0 TeMe 1 https://m.edsoo.ru/ff0c2b3
"KII]/I 3/1eKTpoyCTaHOBOK" 0
101 [ToBTOpeHe, 0600611eHe. "CBETOBbIE 1 bubmorteka IIOK
SABJIeHUs " https://m.edsoo.ru/ff0c2c52
102 [ToBTOpenune, o60611eHne. PaboTa ¢ TekcTamu 1 bubmoreka IIOK
1o TeMe "'3aKOHbI COXpaHEeHMs B MexXaHuKe" https://m.edsoo.ru/ff0c2d6a
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 10



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
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IIPOBEPSIEMBIE TTPEJIMETHBIE PE3VJIbTATBI OCBOEHHSI OCHOBHOUH OBPA3OBATEJIbBHOMU
ITPOI'PAMMbI OCHOBHOI'O OBILIIEI'O OBbPA3OBAHUSA

7 KIIACC
Kog, . .
IIpoBepsieMble TpeAMETHbI€ Ppe3yJbTAaTbl OCBOEHMUSI OCHOBHOM 00pa3oBaTe/IbHOMU
MpPOBEePsAEMOro
MPOrpaMMbI OCHOBHOT'O 00ILIero 00pa3oBaHMsI
pesyJbTaTa
1.1 MCII0JIb30BaTh M3y4YeHHbIe TTOHSITUS
9 pasjnyaTh SBJIEHMSI II0 ONMCAHMIO MX XapaKTepHbIX CBOMCTB ¥ Ha OCHOBE OIIBITOB,
IEeMOHCTPUPYIOIIMX JaHHOe (PU3MUecKoe IBJIEHNe
pacIio3HaBaTh IIPOSIBJIEHME U3YUEHHBIX (DU3UUECKUX SIBJIEHNI B OKPY’KAIOIIEM MIpe, B TOM UMCJie
1.3 busmyeckue SIBJIEHUS B MPUPOJE, MPU STOM IEPEeBOAUTh IPAKTUUECKYIO 3afauy B yueOHYIO,
BBIZIEJISITh CYIII@CTBEHHbIE CBOMCTBA (MIPMU3HAKN) PU3NUECKUX SIBJIEHUI
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1.4

ONMMCHIBATh M3y4YeHHbIe CBOMCTBA Tel U GuU3MUecKue SBJIEHUS, UCIONb3ys (u3nueckme
BEJIMYMHBI, TIPY OTIMCAHUY TTPaBUJIbHO TPAKTOBATh (PU3MUECKIUI CMBIC/ UCIIOIb3YEMbIX BEJIMUMH,
X 0003HAUEHMS U eIVHULIbI GU3NUECKMX BeJIMUMH, HAXOAUTb OPMYJIbI, CBSI3bIBAIOIIME JaHHYIO
bu3nUecKyo BeJIMUNHY C APYTUMM BeJIMYMHAMM, CTPOUTDH IpadyKM M3YUEHHBIX 3aBUCUMOCTEN

dbu3MUeckmx BeJINUNH

1.5

1.6

1.7

1.8

XapaKTepn3oBaTb CBOMCTBa TeJl, Cl)I/IBI/[‘{eCK]/Ie SABJIEHMS M IIPOLIECChbI, MCIIOJ/Ib3YAd M3YUYE€HHbIE
3aKOHbI, TIIpM 3TOM OdaBaTb CJIOBECHYIO (l)OpMYII]/IpOBKy 3dKOHa ¥ 3aIlMCbIBATb €ro

MaTeMaTn4YeCKOe BbIpa’KeH1e

OOBSICHATh (pu3MUecKkue sBAeHMS, MPOIeCcChl M CBOMCTBA Tes, B TOM UMC/Ie U B KOHTEKCTe
CUTYalui MTPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISIBJISITh MPUUYMHHO-CJIeICTBEHHbBIE CBSI3N,
CTPOUTb OOBsICHEHME M3 1 - 2 JIOrMyecKux IIaroB C OMOpoit Ha 1 — 2 M3ydeHHBIX CBOMCTBA

busndecknx siBJieHNM, GU3NIECKNX 3aKOHA MM 3aKOHOMEPHOCTH

pelllaTb pacyéTHble 3amauu B 1 — 2 meicTBUS, MCIHOIb3YS 3aKOHbI M (hOPMYJIbI, CBSI3bIBAIOILINE
dbusndeckre BeJIMUYMHBI: HA OCHOBE aHAIM3a YCJIOBMS 3aauy 3aIlMChIBaTh KpaTKOe YCJIOBUE,
MOACTABJISATh (M3MUECKMEe BeIMUMHBI B GOPMYJIbI ¥ ITPOBOAUTH PACUYETHI, HAXOAUTD CIIPABOYHbIE
IaHHble, HeoOXOOMMble [JIs1 pelleHus 3aaad, OIEHUBAThb PeaMCTUYHOCTb ITOJTYYEHHOM

(buU3MUeCKOol BeJIMIMHBI

pacrno3HaBaTh ITPOOJIEMbI, KOTOPbIE MOKHO pPEILINTb MHpY MOMOIIM (U3NYECKUX METOIOB, B

OIMMCaHuM MCCTIedOBaHVMS BbIACJIATDL IIpOBEpsEeMOe IIpeAIIOJIOKEeHMe (I‘I/IHOTGSY), pa3/inyaTtb u
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1.9

1.10

MHTEPIPETUPOBATD MOJIYUEHHbBIN pe3yybTaT, HAXOAUTDb OIIMOKM B XOJe OIbITa, e/IaTh BbIBOJbI
IO ero pe3yabTaTam

MIPOBOAUTb OMBITHI MO HaOMIOAeHNI0 (GU3MUEeCKMUX SIBJIEHUN Win (GU3MUYEeCKUX CBOMCTB TeI:
dbopMynMpoBaTh MpoOBepsieMble MPEATIONOKEeHMUsI, COOMpaTh YCTAHOBKY U3 IMpeIoXKeHHOTO
060pyI0oBaHMs, 3aMMChIBATh X0 OIbITa ¥ GOPMYIMPOBATH BHIBOIbI

BBITIOJIHATh TpSIMble M3MeEpEeHUsI C MCIOAb30BaHMEM aHaJOTOBbIX U LM(POBLIX IMPUOOPOB,

3aIllCbIBATb ITOKA3aHWI l'IpI/I60pOB C y‘{éTOM BaﬂaHHOﬁ abCOJTIOTHOM IIOTrpeIHOCTHU I/ISMepeHI/IIZ

1.11

IIPOBOINUTb MCC/IEAOBAHME 3aBUCUMOCTM OOHOM (U3NYECKOM BeJIMYMHBI OT [APYIron C
MCIIOJIb30BaHMEM IIPSIMBbIX M3MepeHU!, YYaCcTBOBATh B IIJIAHMPOBAHMM YUeOHOTO MCCIeqOBaHMsl,
CcOOGMpaTh YCTAHOBKY ¥ BBITNIOJIHSITD M3MepeHus, Caenys IpelIosKkeHHOMY IIJIaHy, (GUMKCUPOBATh
pe3ybTaThl MMOJYUeHHOM 3aBUCUMMOCTM (PU3MUECKMX BEIUUMH B BUIE MPEJIOKEHHBIX TaOJINI U

rpadmKoB, e1aTh BbIBO/IbI IO Pe3yJIbTaTaM MCCIeTOBaHMS

1.12

IIPOBOJIUTb KOCBEHHbIE M3MepeHNsT GU3NIECKUX BEJIMUMH, CIeIysl MMPeaI0KeHHON MHCTPYKLIVN:
TIpY BBITIOJTHEHUM M3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY M BBIUMC/ISITh 3HAUEHME

MCKOMOM BeJIMUYMHBI

1.13

1.14

cobJTI0IaTh ITpaBWIa TEXHMKM OE30IIaCHOCTH IIPU paboTe ¢ 1abopaTOPHBIM 0OOPYIOBaHMEM

VYKa3bIBATb IMMPUMHIMUIIBI ﬂ@ﬁCTBMSI HpI/I60pOB N TeXHUYECKUX YCTpOﬁCTB, XapaKTepn3oBaTb
IMPUHIINIIBI ,I[QﬁCTBI/ISI U3YUYEHHDbIX HpI/I60pOB N TeXHUYECKUX YCTpOﬁ[CTB C IIOMOIIbIO MX
OIMMcCaHusa, UCITOJIb3Y4A 3HaHUA O CBOJMCTBAx d)MBI/I‘IECKI/IX SIBJIEHUI U H€O6XO,H,I/IMI:>I€ d)MBquCKI/Ie

3aKOHbI, 1 3aKOHOMEPHOCTU
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1.15

1.16

1.17

1.18

1.19

MIPUBOINUTD TpUMepPhl (HaxoOAuTb MHOOpMAIMIO O IpMMepax) MPaKTUUYECKOTO MCIOJIb30BaHMS
bu3nuecKnx 3HaHMI B IOBCEIHEBHOM KM3HM IJIs1 0OecreueHmns 0e30IMacHOCTH TPy OOpalleHnU C
mpubopaMm UM TEXHUUYECKMMM YCTPOMCTBAMM, COXpPaHEHMSI 3I0pOBbSI U COOJIIOAEHUS HOPM

9KOJIOTMUYECKOTO MOBeAeHMsI B OKPYsKalolllel cpefie

OCYIIECTBJISITb OTOOP MCTOYHMKOB MHMpOpMaliuy B ceTu VIHTepHeT B COOTBETCTBUM C 3aJaHHBIM
TIOMCKOBBIM 3aIllpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHMM U ITYTEM CpaBHEHMSI Pa3IUUYHbIX
MCTOUHMKOB BbIJIEJIATh MHGOPMAIMIO, KOTOpas SIBJSIETCS MMPOTMBOPEUYMBOM MM MOSKET OBIThb

HEJIOCTOBEPHOM

MCMOJIb30BaTh IIPM  BBIMIOJHEHUM YUYeOHBbIX 3afaHMM HAYYHOIOMYJISIPHYIO JIUTEPaTypy
dbusnyeckoro copepkaHus, CIOpaBOUYHble MaTepuasbl, pecypcbl ceTu VHTepHeT, BiaAeThb
MpMéMaMy KOHCIIEKTMPOBAHMSI TEKCTa, IpeobpaszoBaHMs MHOOpMAIMM M3 OIHOM 3HAKOBOI

CUCTEMBI B JIPYTYIO

co3laBaTh COOCTBEHHbIe KpaTKue IMCbMEHHble UM YCTHble COOOIleHMSI Ha OCHOBe 2 - 3
MCTOUYHMKOB MHMOpMaImu Gpu3ndeckoro comepskaHusi, B TOM uiMcJie IMyOJMUHO AesiaTh KpaTKue
COOOIIeHNMST O pe3yJibTaTax IPOEKTOB MM YUeOHbIX MCCAeNOBaHWM, MPU 3TOM TPaMOTHO
MICIIOJIb30BAaThb M3YUYEHHbIN MOHSTUIMHBIM afnmapar Kypca (pu3nKy, COMPOBOKIATh BbICTYIIJIEHME

TIpe3eHTaLyen

IIPY BBITIOJTHEHUM YUEOHBIX IPOEKTOB M MCCJIEIOBAHMI pacpenesisiTh 00SI3aHHOCTH B TPYIINeE B

COOTBETCTBMM C IIOCTaBJIEHHbBIMM 3addadyaMM, CJI€INUTb 3a BbIIIOJIHEHVMEM IIJIaHa ,I[el‘/JICTBI/II‘/JI,
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dJeKBATHO OI€HNBATb COOCTBEHHBIN BKJIag B [JeATeJIbHOCTb TI'PYIIIIbl, BbICTPAaMBATb

KOMMYHMKAaTMBHOE BBaMMO,HEﬁCTBMe, YUNTBbIBAsA MHEHME OKPY>KAaIOIIMX

8 KJIACC
Kog . .
IIpoBepsieMble TpeAMETHbI€ Ppe3yJIbTATbl OCBOEHMUSI OCHOBHOM 00pa3oBaTe/IbHOMU
MMpoBepPsIEMOT0
MPOrpaMMbI OCHOBHOT'O 00ILIero 00pa30BaHMsI
pe3yjbTaTa
1.1 MCII0JIb30BaTh MOHSTUS
19 pasmMuarh SIBJIEHMSI 110 OIMCAHMIO WUX XapaKTepPHbIX CBOVICTB M Ha OCHOBE OIIbITOB,
IEeMOHCTPUPYIOIIMX JaHHOEe (PM3UUECKOe SIBJIEHNE
Pacro3HaBaTh IPOSIBJIEHME U3YUEHHBIX PU3NUECKMX SIBJIEHUI B OKPY>KaIOIIEM MIPE, B TOM UMCJIe
1.3 dbusnueckue SIBJIeHUSI B MPUPOME, IPU 3TOM IIePEeBOAUTH MPAKTUUECKYIO 3aJadyy B YUYEOHYIO,
BBIJIEJISITH CYIIIeCTBEHHbIE CBOMCTBA (MPU3HAKM) PU3NUECKUX SIBJIEHUN
OIMCBhIBAaTh M3YUEeHHbIEe CBOVCTBA TeJl U (U3MYECKMe SIBJIEHUS, MCIOJb3yS (uanueckue
BEJIMUMHBI, IIPU OMMCAHUM IIPAaBUJIbHO TPAKTOBATh (PM3UUYECKUIA CMBIC/I MCIIOIb3yEeMbIX BEJIMUMH,
1.4 0003HaUeHMs U eOUHUIIbI (U3NUYECKUX BEJIMUYMH, HAXOIUTb (DOPMYJIbI, CBSI3bIBAIOIIME HAHHYIO
GU3MUECKYI0 BeJIMUNHY C APYTMMM BeJIMUMHAMM, CTPOUTD I'PabUKM U3YUEHHBIX 3aBUCUMOCTEN
bu3MYeCcKnxX BeJIUUNH
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1.5

1.6

1.7

1.8

1.9

XapaKTepn3oBaTb CBOMCTBa TeJl, Cl)I/IBI/[‘{eCK]/Ie SABJIEHMS M IIPOLIECCbI, MCIIOJIb3YA M3YyUYE€HHbIE
3aKOHbI, IIpM 3TOM HdaBaTb CJIOBECHYIO Cl)OpMYII]/IpOBKy 3dKOHa ¥ 3alIlMCbIBATb €ro

MaTeMaTM4YeCKOe BbIpa>KeHIe

OOBSICHATh (DU3MUeCcKue MPoLecChl M CBOMCTBA Te, B TOM UMC/I€ U B KOHTEKCTe CUTyalui
MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BbISIBJISITh NMPUUMHHO-CIeNCTBEHHbIE CBSI3M, CTPOUTh
o6bsicHeHMe 13 1 — 2 JIOrMYeCKuX II1aroB C MOMOIIbI0 1 — 2 M3yUeHHbIX CBOMCTBA QU3NUECKNUX

SIBJIEHUI, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTHU

peliaTb paC‘IéTHbIE 3agaun B 2-3 ,HQfICTBI/IH, UCITIOJIb3YA 3aKOHbI U d)OpMYJII)I, CBsA3bIBaroiye
(l)I/ISI/I‘{eCKI/Ie BeJIMUMHBI: Ha OCHOBE aHa/iM3a YCJIOBMA 3aaauyM 3allMCbIBATb KpaTKOe YCJIOBUE,
BbISIBJIATD HEOOCTAaTOK [OaHHbIX [OJId pelIeHyd 3aaaudl, BbI6I/IpaTb 3dKOHbI M (l)OpMy.HbI,
HeO6XO)1]/IMbIe HJIs1 eé penieHud, IMpPpOBOOUTDH paC‘-IéTbI VM CpaBHMBATL IIOJIYUYEHHOE 3HaYeHMe

(l)]/ISI/I‘IGCKOf/i BeJIMUMHBI C U3BECTHbIMM OAaHHbBIMU

pacrno3HaBaThb IPOOJIEMbI, KOTOpble MOXXHO peILIUTb IIpU IOMOIIM (PU3MUECKUMX MeTOIOB,
UCIIONb3Ysl OMNMCaHMe MCCAedOBaHMus, BbIAESATh IPOBepseMoe IpearnosiokeHne, OlleHUBATh

MpaBUJIbHOCTD IIOPAAKa IIpOBeAeHMd NCCIeJOBaHMs, Ne/IaTb BbIBO/bI

MIPOBOJIUTb OIBITHI MO HAOMIOMEHMIO (MU3MUECKUX SIBJACHUM WM (U3NYECKUX CBOWCTB TeJI:
dbopmynmpoBaTh IIpOBepsieMble IPEATIONOXKeHNsI, COOMpPaTh YCTAHOBKY U3 IPEaJIOKEHHOTO

0060pyIOBaHMsI, ONMCHIBATh X0/, OIbITAa ¥ (DOPMYJIMPOBATH BbIBOIbI
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1.10

1.11

1.12

1.13

BBITTOJTHSITh TPSIMble M3MEPEHMUSI C MCIIOJb30BaHMEM aHAJOTOBBIX IIPUOOPOB M JATUMKOB
busndecknx BeIMUYMH, CPAaBHMBATh pe3yJbTaTbl M3MEpPEeHMI C YUETOM 3aJaHHOM abCOIOTHON

MOTPEIIHOCTHU

MIPOBOIUTb MCC/eNOBaHME 3aBUCMMOCTM OOHOM (U3NYECKOM BeJIUMUYMHBI OT OPYyron C
MCIIOJIb30BAaHMEM IMIPSIMBIX M3MEpPEHMN: IIJIaHMPOBaTh MCCeIOBaHMe, COOMpaTh YCTAHOBKY U
BBITIOJTHSITh M3MEPEHMS, CJIeIysI IPeIJIOKEeHHOMY IUIaHy, (DMKCHMPOBATh Pe3yIbTaThbl IOTYYEHHON

3aBUCMMOCTU B B1ae T8.6III/IL[ 41 I‘pa(l)I/IKOB, JeJIaTb BbIBObI IO pe3yJabTaTaM MCCJIEJOBAHMA

IMPpOBOAUTDb KOCBEHHbIE M3MEPEHVI (l)I/IBI/I‘IECKI/IX BeJIMYMH. IIVIAHNPOBATb M3MepeHNusI, CO6I/IpaTI)
9KCIIEpMMEHTaJIbHYIO YCTAaHOBKY, CJIeayid HpQ,ZLJ'IO)I(QHHOfI MHCTPYKINA, 1 BBIUNCJIATD 3HaUYEHUE

BeJIMUYMHbBI

cobJII0IaTh IIpaBWia TEXHUKM Ge30IaCHOCTH P paboTe ¢ JabopaTOPHBIM 000pYIOBaHMEM

1.14

XapaKTepu30BaTh MPUHLMIIBI JEMCTBUS MU3YUYEHHBIX MPUOOPOB UM TEXHUUYECKUX YCTPOMCTB C
OITOPO¥ Ha UX OMMCAHMUS, MCIIOJIb3YS 3HAHMSI O CBOMCTBAX (MU3NUYECKUX SIBJIEHMI ¥ HEOOXOIMMbIE

dbusnueckme 3aKOHOMEPHOCTH

1.15

pacIio3HaBaTh MPOCTbIE TEXHUYECKNME YCTPOMCTBA M M3MEpPUTENIbHbIE MPUOOPHI MO CXemMaM U
CXEeMAaTUYHBIM PUCYHKAM, COCTaBJISITh CXeMbl JIEKTPUUECKMX IIeIeil C IMOC/IeIOBaTebHbIM U
napasijieJIbHbIM COeAVMHEHMEM JJIEMEHTOB, pasjnyasi YCJIOBHble OOO3HAUYEHMS 3JIEMEHTOB

9JIEKTPUUECKUX LieTen

1.16

MIPUBOAUTL TpUMepbl (HaxXoAuUTh MHOOpMALMIO O TpuUMepax) MPaKTUUECKOTO MCIIOJIb30BaHMS

(u3nuecKnx 3HaHMI B IOBCEAHEBHOM KU3HU IJI1 oOecrieyeHns: 6e301acHOCTM ITpy 0OpallieHny C
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1.17

1.18

1.19

1.20

mpubopaMmu UM TEXHUUYECKMMM YCTPOMCTBAMM, COXpPaHEHMSI 3[0pOBbSI M COOJIIOAEHUS HOPM

9KOJIOTMUYECKOTO MOBeAeHMsI B OKPYsKalolllel cpefe

OCYHIECTBJIATb IMOUCK I/IH(I)OpMaLII/II/I (I)I/ISI/I‘IGCKOI‘O cogepyXaHusd B CeTu I/IHTepHET, Ha OCHOBe
MMeEIoInXCcAa 3HAaHUM U HYTéM CpaBHEHHMS  OOIIOJIHUTEJIbHBIX MCTOYHMKOB BbIOEIATDb

MHbOpMaLNIO, KOTOPast SIBJISIETCS ITPOTUBOPEUMBOM MUJT MOKET ObITh HeJJOCTOBEPHOM

MCIIOJIb30BaThb IIPM BBINMOJHEHMM YYeOHBbIX 3aJaHuil HAaYYHO-TIONYJISIPHYIO JIUTEPaTypy
(u3MUeCcKoro cojepskaHusl, CIPaBOYHbIe MaTepuasibl, pecypchl cetu VHTepHeT; BiameTb
MpMEéMaMM KOHCIIEKTMPOBAHMSI TEKCTa, IpeobpasoBaHus MHOOpMAIMM U3 OIHOM 3HAKOBOIA

CUCTEMBI B IPYT'YIO

CO3[1aBaTh COOCTBEHHbIE ITMCbMEHHbIE U KPaTKMe YCTHbIE COODIIeHNs, 060011ast MHGOpMAIIO 13
HECKOJIbKMX MCTOUYHMKOB (PM3MUECKOTO COAepskaHusl, B TOM 4UMCJIe MYyOJIMYHO IPeCTaBIsITh
pe3yabTaTbl TPOEKTHOM WJIM MCCJIeIOBATEIbCKOM IeSTeJIbHOCTY, MpPU 3TOM I'PaMOTHO
MCIIOIb30BaTh M3YUYEeHHbINM MMOHSITUMHBINA armnapaTr Kypca GusuKy, COMPOBOKIATD BBICTYIIEHUE

TIpe3eHTaLyen

TIpY BBITTOJIHEHUM YUeOHBIX IPOEKTOB M MCC/IeIOBaHMM QU3NUECKMUX ITPOIIECCOB PacCIIpenessiTh
00SI3aHHOCTM B TPYIIIE B COOTBETCTBUM C MIOCTAB/IEHHbIMM 3a7jauaMi, CJIEAUTh 3@ BbITIOJTHEHMEM
IJlaHa JEeMCTBUM UM KOPPEKTMPOBATb €ro, aJeKBaTHO OIeHMBATb COOCTBEHHBIM BKJAI B
IesITeJIbHOCThb  TPYIMIbI, BBICTPaMBaThb KOMMYHMKATMBHOE B3aMMOJIEMCTBUE, ITPOSIBJISIS

TOTOBHOCTbh paspeliaTb KOHQIMKTHI
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9 KJIIACC

Kop,
IIpoBePSIeMOro
pesyJbTaTa

IIpoBepsieMble IIpeMeTHbIE PpPe3yJIbTAaThl OCBOEHMSI OCHOBHON 0Opa3oBaTeIbHOM
MPOrpaMMbI OCHOBHOT'O 00ILIero 00pa30oBaHMSsI

1.1

MCITIOJIb30BATb M3YUE€HHbIE€ ITIOHATUA

1.2

1.3

1.4

1.5

pa3/im4yaTtb ABJIEHUMS IIO0 OIMCAaHMIO WMX XadpaKTePHbIX CBOMCTB M Ha OCHOBeE OIIbITOB,

IEeMOHCTPUPYIOIIMX JaHHOe (P1r3MUecKoe SIBJIEHNE

pacrno3HaBaTh IPOSIBIEHNME U3YUEHHBIX QU3NUECKMX SIBJIEHUI B OKPYsKaIOIIeEM MIUPE, B TOM YMCJIe
dbusnyeckue SIBJIeHUSI B MPUPOME, IPU 3TOM II€PEBOAUTH MPAKTMUECKYIO 3a7auy B YYEOHYIO,

BBIJIEJISITH CYIIIeCTBEHHbIE CBOMCTBA (MIPU3HAKM) PU3NUECKUX SIBJIEHUN

OIMCBhIBATh M3YUEeHHbIe CBOVCTBA TeJ U (U3MUECKMe SIBJIEHUS, MCIOJb3yS (uanueckue
BEJIMUMHBI, IIPY OMMCAHUM TIPAaBUJIBHO TPAKTOBATh (PM3MUECKUIA CMBIC/I MCIIOIb3yEMbIX BEJIMUMH,
0003HaUeHMS U eOUHULIbI QU3NUYECKUX BEJIMUYMH, HAXOOUTh (POPMYJIbI, CBS3bIBAIOIIME TaHHYIO
(GuU3MUYECKYIO BEJIMUMHY C OPYTYMM BeJIMUMHAMM, CTPOUTh I'PpadUKM M3YUEHHBIX 3aBMUCUMOCTEN

dbusMUecKmxX BeJINUNH

XapaKTepu30BaTb CBOMCTBA TeJ, (MU3MUYECKue SIBJEHUSI U IIPOLIECChI, MCIIOJIb3ys M3yYEeHHbIE
3aKOHBbI, IIPM OSTOM [aBaTb CJOBECHYIO (OpPMYJMPOBKY 3aKOHA M 3aIlMChIBAThb €ro

MaTeMaTndeCKOe BbIpa>KeHne
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1.6

1.7

1.8

1.9

1.10

OOBSICHATh (DU3MUEeCKue MPOIEeCChl M CBOMCTBA Tejl, B TOM UMCJe ¥ B KOHTEKCTe CUTyaIui
MPaKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BbISIBJSITh NMPUUMHHO-CIeNCTBEHHbIE CBSI3M, CTPOUTh
00BsiCHeHME U3 2 — 3 JIOTMYECKUX I1arOB C IMOMOIIBIO 2 — 3 M3yUeHHbIX CBOMCTBA QU3NUECKNUX

SIBJIEHUI, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTHU

pelliaTh pacue€THbIE 3a1aun (ONMMparoecs: Ha CUCTeMY 13 2 — 3 ypaBHEHM ), MCITOJIb3YsT 3aKOHbI
u GopMyJibl, CBsI3bIBalONMe (U3MUeCKMe BeJMUYMHBbI: Ha OCHOBE aHajaM3a YCJOBUS 3aJauu
3aIMChIBAaTh KPAaTKOE YCJIOBME, BBISIBJISITh HEOOCTAIOIMe MM M30bITOUHbIE ITaHHbIe, BbIOMPATh
3aKOHBI ¥ (GOPMYJIbI, HEOOXOOMMbIe [JjIs1 pellleHus], IPOBOAUTb PACU€Tbl M OlLIEHMBAThb

PeaIMCTUYHOCTD ITOJIYUEHHOI'O 3HaYEeHMA (I)I/ISI/I‘IQCKO]‘/JI BeJIMUYMHBI

pacCIrio3HaBaTb HpO6)IeMbI, KOTOPbI€ MO>KHO PEIINTD ITPpY ITOMOILIN (l)]/[BI/[quKI/IX METOIOO0B, UCIIOJIb3YyA
OIlMCaHMe MCCJIegOoBaHlMs, BbIIC/IATb IIpOoBepdeMoe IIpeAIlioJIoKeHMe, OIeHMBATDL ITPABUJIbHOCTD
Nnopdaaka IIpoBeaeHud MUCCIedOBaHMA, OeJIaTb BbIBOAbI, MHTEPIIPETHPOBATL pPe3YyJIbTaTbl

HaOJIIONEeHMI U OIbITOB

IIPOBOAUTh OIBITHI IO HAOMIOAEeHMIO (U3UUECKUX SBJIEHUM WM (USUUYECKUX CBOMCTB TeI:
CaMOCTOSITEJIbBHO COOMPATh YCTAHOBKY M3 M30BITOYHOIO Habopa 060pYyAOBaHMs, OMMUCHIBATH XO/I
OIIbITA M €ro Pe3yJjbTaThbl, GOPMYJIMPOBATh BbIBOIbI

IIPOBOAUTh IMPU HEOOXOOMMOCTM CEPUIO IPSMBIX M3MEpPeHUM, ONpenesss cpenHee 3HaueHNe

MU3MepsieMor BeJmunuHbl ((POKYCHOE pacCTOSIHME COOMpArOIIeN JIMH3bI), 0OOCHOBBIBATh BBHIOOP

criocoba usMepeHust (M3MepUTeIbHOTO Tpubdopa)
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1.11

1.12

1.13

1.14

MIPOBOAUTb MCCAeAOBaHME 3aBUCUMOCTEN (PU3NYECKUX BEIMUYMH C MCIOJIb30BaHMEM ITPSIMBIX
M3MepeHu: TJIaHMPOBaTh MCC/IeIOBaHMe, CAMOCTOSITE/IbHO COOMPATh YCTaHOBKY, (GMKCUPOBATH
pe3yJIbTaThl MMOJTYYeHHOM 3aBUCMMOCTY (M3MUeCKUX BeJIMUMH B BUe Tabmim rpadmKoB, AeaTh
BBIBOZbI 110 pe3yJbTaTaM MCCIeA0BaHUS

MIPOBOAUTb KOCBEHHbIe M3MepeHMsT GM3NUeCKMUX BeJIMUYMH: IJIaHMPOBAaTh M3MepeHus, coOupaThb
SKCIIePMMEHTATbHYIO YCTAHOBKY U BBITIOJHSITh M3MepPeHMs, C/Ieqysl TpeaI0KeHHOM MHCTPYKLINHA,
BBIUMCJISITD 3HAUEHME BeJIMUMHBI ¥ aHAJIM3MPOBATh IMOJTyUYeHHbIe pe3y/IbTaThl C YIETOM 3aJaHHOM

MIOT'PEITHOCTY U3MEpPEeHM
cob6JII0aTh ITpaBWia TeEXHMUKM 6e30MaCHOCTY Py paboTe ¢ 1abopaTOpHbIM 000pYIOBaHMEM

pa3/indyaTb OCHOBHbIE€ IIPpU3HAKM W3YUYEHHbIX d)MSquCKI/IX MO,I[QJIGIZI MaTepMaJIbHasA TOUKa,
a0bCOJTIOTHO TBép,ZLOE TeJIOo, TOUEYHBIN MICTOUYHMUK CB€Ta, JIY4, TOHKa4d JIMH3a, IVITaHEeTapHas MO EJIb

dTOMad, HYKJIOHHas MO eJIb aTOMHOI'O dapa

1.15

XapaKTepM30BaTh IPUHLMIILI JEMCTBUS M3YUEHHBIX IPUOOPOB UM TEXHUUYECKUX YCTPOMCTB C
OITOPO¥ Ha UX OMMCAHMUS, MCIIOJIb3YS 3HAHMSI O CBOMCTBAX (MU3NUYECKUX SIBJIEHUI ¥ HEOOXOIMMbIE

dbusnueckme 3aKOHOMEPHOCTH

1.16

JCIIOJIb30BaTh CXEMbl U CXEMaTUUHble PUCYHKM M3YUEHHBIX TEXHUUECKUX YCTPOIICTB,
M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOIMUYECKIX ITPOLIECCOB IIPU PellIeHN! YUeOHO-IPaKTUUECKIX
3a7a4, ONTUYECKME CXEeMbI AJI ITOCTPOeHMs M300paskeHnii B IVIOCKOM 3epKaJjie ¥ coOMparoiien

JIMH3Ee
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1.17

1.18

1.19

1.20

1.21

MIPUBOIUTD TIpUMepPhl (HaxXOAUTb MHMOpMAIMIO O MpMUMepax) MPaKTUUECKOTO MCIIOIb30BaHMS
bu3nuecKnx 3HaHMI B IOBCEIHEBHOM KM3HM IJIs1 0OecreueHmns 0e30IMacHOCTH TPy OOpalleHnU C
mpubopaMm UM TEXHUUYECKMMM YCTPOMCTBAMM, COXpPaHEHMSI 3I0pOBbSI U COOJIIOAEHUS HOPM

9KOJIOTMUYECKOTO MOBeAeHMsI B OKPYsKalolllel cpefie

OCYHIECTBJISITb MOMUCK MHoOpMaiuuu  (uU3MUECKOro coaepskaHusi B cetu HHTepHer,
CaMOCTOSITEJTbHO (POPMYIMPYS ITIOMCKOBBINM 3aIIPOC, HAXOAUTD ITYTU OIPEIeIeHNS IOCTOBEPHOCTU

HOJIY‘-IEHHOI;’I I/IH(l)OpMaLU/II/I Ha OCHOBE MMEIOIINXCA 3SHaHUI U JOIIOJTHUTEJIbHbIX MICTOYHNKOB

MCMOJIb30BaTh TIpM BBITIOJIHEHUM YYeOHBbIX 3aJaHull HAaYUYHO-TIOMYJISIPHYIO JIUTEpaTypy
dbusndeckoro coaepskaHusl, CIIpaBOUYHble MaTepuasbl, pecypcbl ceTu VIHTepHeT; BJaJeTh
MpMéMaMM KOHCIIEKTMPOBAHMSI TEKCTa, IpeobpaszoBaHMs MHOOpMAIMM M3 OMHOM 3HAKOBOI

CUCTEMbI B JPYTYIO

co3aBaTh COOCTBEHHbIE MMCbMEHHbIEe ¥ YCTHbIe COOOIIEHMSI Ha OCHOBe uHpopmamuu u3
HECKOJIbKMX MCTOUHMKOB (DM3MUECKOIO COAepyKaHus, MyOJMYHO IIPeACTaB/IsITb pPe3yJIbTaTbl
IIPOEKTHOM WJIM MCCJIeAOBATEIbCKOM OEeATeJIbHOCTM, MpPM 35TOM TI'pPaMOTHO MCIIOJIb30BaTh
M3YUYEHHBIM MOHSTUMHBIN anmnapaT M3y4aeMoro pasgesia (UMK M COIPOBOKIATh BbICTYIIJIEHNE
Ipe3eHTalyen C Y4ETOM OCOOEHHOCTEN ayIUTOPUM CBEPCTHUKOB

P BBINIOJIHEHMM YUeOHBIX IPOEKTOB M MUCC/IeNOBAaHMI (DU3NYECKUX IIPOIECCOB pacIpenesisaTh

00sI3aHHOCTYU B rpyiiie B COOTBETCTBUM C ITIOCTABJIEHHbIMM 3adad4aMM, CJIE€OAUTDb 3a BbIIIOJITHEHUEM

IJIaHa ,[[eﬁCTBMﬁ N KOpPppeKTUpoBaTb €ro, aJ€KBAaTHO OIEHNMBATb COOCTBEHHBIN BKJIa[d, B
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OeATeJIbHOCTb TPVYIINbI, BbICTPaMBaTb KOMMYHMKATUBHOE B33.I/IMO)1€I71CTBI/IE , IIPOABJIAA

TOTOBHOCTb paspeliaTb KOHQIMUKTI
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ITPOBEPAEMBIE 3JIEMEHTbI COOEP>XKAHUSA

IIpoBepsieMble 3/71eMeHTbhI COlePKaHMUS

®U3UKA U EE POJIb B IIO3HAHUM OKPY KAIOIIETO
MUPA

®dusuka - Hayka O 1mpupoge. SBieHus
MIPUPOIbI. dusmyeckue SIBJICHUSI:
MexXaHMYeCcKue, TeIJIoBble, 3JIEKTPUUECKHE,

MarHmTHbI€, CBE€TOBbIE€, 3BYKOBbIE

dusmueckune BeJIMYMHBI. N3mepenne
dbusmueckux BeanuyuH. Ousmueckue MpuobopshI.
[TorpemHocTh u3MepeHuin. MexxayHapoIHasT

cyCTeMA eOVHMNII

EcTecTBeHHOHAyUHbIi  METOJ  ITO3HAHMS:
HabJIIoieHNe, MOCTaHOBKA HayYHOI'O BOIIPOCa,
BBIIBIDKEHNME T[UIIOTe3, JKCIIEPUMEHT IIO
IIPOBEPKE TUIIOTE3, 0OBSICHEHME

HabJII0IaeMOro SIBJICHUS

Omnmcanne Gpu3MUeCKUX SIBJIEHUN C ITOMOIIbIO

Mojeen

7 KIIACC
Kop, Kop,
paspgena 3JIeMeHTa

1.1
1.2

1 1.3
1.4
1.5

[IpakTnueckme pabOTHI:

V3smepeHne pacCTOSIHUM.

Msmepenne oObEMa SKUAKOCTM U TBEPIOTO
Tesa.

OmnpepneneHyue pasMepoB MaJIbIX TeJl.
V3mepeHne TemmepaTypbl TPy  I[TOMOIIA
KMIKOCTHOIO  TepMOMeTpa M  JaTuuKa

TeMIIepPaTyPbI
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ITEPBOHAYAJIbHBIE CBEJEHUA O CTPOEHUHA

BEILIECTBA

2.1

2.2

CTpOGHI/Ie BellleCTBa: aTOMBI I MOJIEKYJIbI, UX
pa3Mephl. Ol'[bITbI, JOKa3bIBaloIine

OVCKPETHOE CTPOEHME BEelleCTBa
,H,BI/I}KGHI/IG YaCTUl BelieCTBa. CBs3b CKOpOCTHU

ABVOKEHUS HYaCTU1] C TeMnepaTypoﬁ.

bpoyHoBckoe nBmskeHne, nuddysus

2.3

BS&I/IMO,Z[Q]?ICTBI/IQ YaCTUlj BellecTBa.

IMPpUTSDKEHMEe 1 OTTaJIKMBaHME

2.4

ArperaTHble COCTOSIHUSI BeIl[eCTBa: CTpOeHue
rasos, SKUIKOCTEeN u TBEPIbIX
(KpUCTAJUIMYECKUX) Tel. B3anmMocCBs3b MeKIy
CBOJCTBaMI BellleCTB B pasHbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHbIM

CTpOEHMEM

2.5

Ocob6eHHOCTHM arperaTHbIX COCTOSTHUI BOJIbI

2.6

[TpakTmueckme pabOThI:

OuieHka auamMeTpa aTromMa MeETOAOM psIOB (C
MCIOJIb30BaHMeM doTorpadmii).

OnpiTbl MO  HAOMIOOEHUIO  TEeIIOBOTO
pacIpeHns ras3os.

OmneIThl MO OOHAPYKEHUIO HEUCTBUSI CUJI

MOJIEKYJISIPHOT'O TIPUTSISKEHMS

IBV)XEHME U B3AMMOJIEVICTBUE TEJI

3.1

Mexannueckoe OBVDKEHHUe. PaBHOMepHOG 41

HepaBHOMEpPHOe IBIDKEHNEe
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3.2

3.3

3.4

3.5

CKOpOCTb. Cpennss CKOPOCTb npu
HepaBHOMEpPHOM [IBIDKeHMM. Pacuétr mytu u

BpeMeEH! OBV>KEHUA

SIBnenne  uHepumyu. 3aKOH  MHEPIMN.
Bsaumoneiictsue TeJsl KakK MpuYMHa
M3MEHEHMSI CKOPOCTM OBUKeHMs Tej. Macca
KaK Mepa MHEPTHOCTU TeJjia

ITnotHOCTL BemiectBa. CBSI3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJI B enuHuile oObEMa
BellleCTBa

Cuima Kak XapaKTepUCTUKa B3aMMOENCTBUS

TeJl

3.6

Cwua ympyroctv u 3akoH ['yka. M3smepeHue

CWJIbI C IIOMOIIIBIO IMHAMOMETpPaA

3.7

SIBienmne TsaroteHuss u cwiaa Tsokectn. Cuia
TSDKeCTM Ha [Apyrux IjlaHeTaxXx. Bec Tena.

HeBecomocTth

3.8

3.9

3.10

Cuna tpenus. TpeHne CKOJbKeHUS U TpeHUe

nokosi. TpeHye B MpUpPoOJe U TEXHUKE

CiioskeHne CwuI, HaIpaBJIEHHbIX [0 OIHOM

npsimon. PaBHOIENCTBYIONMIAST CUJT

[IpakTnueckme pabOTHI:

OrmpeneneHne  CKOPOCTM  paBHOMEPHOT'O
OBVsKeHMs (LIapuKa B SKUOKOCTU, MOJIEIN
9JIEKTPUYECKOTO aBTOMOOWUJISI M Tak jajee).
Ornpenenenne cpegHe CKOPOCTY CKOJIbYKEHMST
6pycka WaM IIapuKa MO0  HAKJIOHHOM
IIJIOCKOCTH. Ornpenenenue IIJIOTHOCTU

TBép,I[OI‘O TeJia. Ol'[bITbI, AJEMOHCTPpHUPYIOIINeEe
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3aBUCUMOCTb  pacTsokeHus  (medopmariyin)
MPY>XMHBI OT TMPWIOKEHHOM Cwibl. OTBITHI,
IEeMOHCTPUPYIOIIME  3aBUCUMOCTb  CUJIbI
TpeHUs CKOJIb>KEHMSI OT Beca TeJia U XxapaKkTepa

COITPMKACAIOIINXCSI TIOBEPXHOCTEN

3.11

3.12

@dusnyeckre SIBJIEHUSI B TPUPOJE: TPUMEpbI
IOBIDKEHUSI C PasAMYHBIMM CKOPOCTSIMM B
SKMBOM ¥ HEXMBOM IpUpOJie, NeMCTBUE CUJIbI

TpeHusl B IIPUPOJE U TEXHUKE

TexHnveckne yCTpOMCTBA: OMHAMOMETD,

INOOIIUITHUKA

IABJIEHUE TBEPIBIX TEJI, )XMIKOCTEN 1 I'A30B

4.1

IaBneHue  TBEpIOro  Teja. Crnoco06sbl

YMEHbIIECHMS U YBeJIMUEHNS JaBJICHNUA

4.2

4.3

4.4

4.5

JaBjieHnre rasa. 3aBMCMMOCTD JaBJIeHUS rasa

OT 00'bEMA, TEMITEPATYPBI

[lepemaua paBjieHMS TBEPAbBIMU  TeJaMMU,
SKUOKOCTIMM M rasaMu. 3akoH [lackass.

[THeBMaTHUYeCKMe MaIlIMHBI

3aBMUCUMOCTb  JABJEHUSI  KUOKOCTM  OT
rayouubl.  ['MapocraTuueckuit  mapamokc.
Coob6atoniecst cocyabl. ['mapaBiuueckue

MeXaHMN3MbI

Atmocdepa 3emn u atMochepHOe TaBJIEHNE.
[TpyumHbl ~ CyIIECTBOBAaHUSI  BO3AYIIHOM
obosoukn  3emum. OmbiTr  Toppuuesnm.
3aBUCUMOCTh aTMOCGhEpPHOTO [AABJIEHUS] OT

BbICOTBI HaJ, YPOBHEM MOPDSI
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4.6

4.7

4.8

Wsmepenne atTMochepHOro TlaBJIEHUSI.
[Ipubopsr mast u3MepeHUs aTMOCGHEPHOTO
IaBJIEHUS

IeicTBue SKMAKOCTU U ra3a Ha MOTPYKEHHOE
B HUX TeJio. BrITanmkuBaromias (apxumMenoBa)

cuia. 3akoH Apxumena

IInaBaHue ter. BosnyxonnaBaHme

4.9

[TpakTmueckme pabOThI:

WccenoBaHue 3aBMCMMOCTHM Beca TeJla B BOJe
OT 00bEéMa MOTPYKEHHONM B SKUAKOCTb YaCTU
tena. OrnpenesneHne BbITAJIKMBAIOIIEN CUJIBI,
IOEe/CTBYIOIIE) Ha TeJo, IIOrPY>KEHHOE B
>KUIKOCTb. ITpoBepka He3aBMCYMOCTHU
BBITAJIKMBAIOIIEN CWUJIbI, [EMCTBYIOILLEN Ha
TeJO B JXUAKOCTM, OT Macchl Teja. OmbITHI,
IEeMOHCTPHUPYIOLLIEe 3aBUCYMOCTbD
BBITAJIKMBAIOIIEN CWUJIbI, [EMCTBYIOILEN Ha
TeJIO B JKUAKOCTU, OT 0ObEMA IMOTPY;KEHHON B
SKMIKOCTb 4YaCTM TejJa M OT IUJIOTHOCTU
sxupkoctu. KoHeTpynpoBaHue apeomeTpa mian
KOHCTPYMPOBaHMe JIOAKU U OIpefesieHne ee

rpy30M04bEMHOCTHU

4.10

®usnuueckue SBJIEHUST B MIPUPOAE: BIMUSHUE
aTrMocepHOro  JaBjieHMsS  Ha  SKUBOM

opraHusM, IJIaBaHue pbio

4.11

TexHuuyeckne YCTPOMCTBA: COOOIIAIOLIMECS
COCY/IbI, YCTPOVCTBO BOJOIIPOBO/A,
TUIPaBINUECKII rpecc, MaHOMETp,
6apoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC,

apeoMeTp
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PABOTA, MOITHOCTb, SHEPT'UA

5.1

Mexannyeckast paboTa

5.2

MexaHmnyeckast MOIIIHOCTD

5.3

5.4

5.5

5.6

[IpocThie = MexaHM3MbI:  pbluar,  OJIOK,
HaKJIOHHAas IIJIOCKOCTb. [IpaBuio paBHOBecHs

pbIuara

HpI/IMeHeHI/Ie IIpaBMJia paBHOBeCHKS pbludra K

6JI0KY

«3o0J10TOE MIPaBUJIO» MeXaHUKMA.
Kosdduument I10JIE3HOT'O IeMICTBUS
MexaHu3MOB. [IpocTble MexaHU3MbI B ObITY U

TeXHUKe

HOT@HHI/IaJ'[bHaH SHeprmm TeJia, IMOAHATOIO

HaJ 3eMJIen

5.7

KuneTtnueckast aHeprusi

5.8

5.9

[TonHass MexaHM4yeckass SHeprusi. 3aKOH
M3MEHEHMS] ¥ COXPaHEeHMS MeXaHUUYeCKOMn

SHEpPrumn

[IpakTnueckue pabOTHI:

Ormnpenenenne pabOThl CUJIBI TPEHUSI TIPU
PaBHOMEPHOM IBVIKEHUN Tesa 1 (0}
TOPU30HTAIbHOM ITOBEPXHOCTH.
WccnenoBaHue ycIoOBMiA paBHOBECHUS pblyara.
N3smepenne KIIJI HaKJIOHHON IIJIOCKOCTM.
M3yueHne 3aKOHA COXpPaHEHMSI MeXaHUYeCKOM

SHEpPrUn

5.10

dusmyeckue sBJIEHUS B npmupone:. pblyarm B

TeJie YeJIOBEKa
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Texnunueckne YCTpPOMCTBA: pblyar,

MOJBIDKHBIM UM HENOABVKHBIM  OJIOKM,

>11 HAaKJIOHHASI IJIOCKOCTb, IPOCThIE MeXaHMU3MbI
B OBITY
8 KJIACC
Kop, Kop,
IIpoBepsieMblie 3/1eMEHTBI COAEPIKAHUS
paspgesa  3JieMeHTa
TEITJIOBBIE SBJIEHUS
OcHOBHbIE TTOJIOKEHMS MOJIEKYJISIPHO-
KMHETUUYECKO TeOopuM CTPOEHMSI BelllecTBa.
6.1 Macca wu pasmepbl Mojekya. OmbIThl,
MIOATBEPSKIAIONIME OCHOBHBIE  ITOJIOSKEHMS
MOJIEKYJIIPHOKMHETUUECKOW TEOPUN
Mopgenu TBEpOOro, >XMUIKOIO M ra3000pa3sHOro
6.2 cocTossHMI BelectBa. Kpucrammmueckue wu
amopdHbIe Tesia
6 OOpbsicHeHMe CBOMCTB TasoOB, JKUIKOCTEN U
6.3 TBEPObIX TeJ Ha OCHOBE IIOJIOSKEHUI
MOJIEKYJITPHOKMHETUUECKOV TeOPUN
6.4 CmaunuBaHMe U KanUIIPHbIE SIBJIEHUS
6.5 TerutoBoe pacIpeHne u cxaTue
66 Temmneparypa. CBsSI3b  Temmeparypbl  CO
. CKOPOCTBIO TEIIJIOBOTO IBMKEHMS YACTUI]
Buytpennsas sHeprusi. Crioco6bl M3MeHeHUS
6.7 BHYTpEeHHEeM SHeprum: TeIvionepenava u

coBepIlieHe paboThI
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BI/I,ELI:)I Terionepenaun:. TelJIONIPOBOOHOCTD,

6.8

KOHBEKIIVS, U3TyYeHIe

KomnuecTBo TeIJIOThI. VY enbHas
6.9 )

TeIIOEMKOCTD BellleCTBa

TemooOMeH ¥ TeIUIOBOeE  paBHOBECHE.
6.10

YpaBHeHMe TelIoBoro 6ajaaHca

ITnaBnenne " OTBepjieBaHle
6.11 KPUCTAIJINIECKUX BEILIeCTB. VYV nenbHasa

TeIIOTA IIJIaBJIeHMS

[Tapoob6pasoBanme " KOHIEeHCaLsI.

Ucnapenne. Kumnenme. VYpeabHas TeIlioTa
6.12 1mapooOpa3OBaHMsI. 3aBUCHMOCTb

TeMIlepaTypbl KUIIEHUSI OT aTMocdepHOro

IaBJICHMS
6.13 BiiaskHOCTb BO3ayxa

OHeprusi  TOIUIMBA. Y[OeJibHas  TeIUIoTa
6.14

CropaHmsi

[TpuHUMIBI PabOThI TEIUIOBLIX IBUraTejIeN
6.15 KIII TerioBoro pgBurartessi. 1enjoBbie

IBUTATEIN U 3aIMTa OKPYKAIOILIEN Cpeibl

3aKOH CcOXpaHeHMs U IIpeBpallleHNs SHEPI MU B
6.16

TeIJIOBBIX ITPoIeccax

[TpakTHueckue pabOThI:

OmneITel O OOHAPYKEHUIO EMCTBUSI CUJI
6.17 MOJIEKYJISIPHOT'O TIPUTSI>KEHMS.

OneIThl 1O BbIpalliMBaHMIO KpUCTaJIJIOB

MTOBapeHHOM COJM MJI caxapa.
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OnpITl MO  HAOGIIOOEHUIO  TEeIIOBOTO
pacIlpeHusT ra3oB, >KUAKOCTE ¥ TBEPABIX
TeJl.

OrmpenesieHne naBjieHUSI BO3IyxXa B Oa/lIOHe
IITPULIA.

OImbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb
IaBjeHus BO3dyxXa OT ero ob0bémMa u
HarpeBaHus VI OXJIaKIEHMSI.

[TpoBepka rumoTesbl JMHENHON 3aBUCUMOCTHU
IIJTHBI CTOJIOMKA SKUIKOCTU B
TepMOMETPUUECKONM TPYOKe OT TeMITepaTyphl.
Hab6monenne M3MEeHEeHUS BHYTpPEHHeI
SHEpruM Tejia B pe3y/bTaTe Telionepenaun u
pabOoThI BHEITHUX CUJI.

WccnemoBannue gBJ€HUS TeIJIOOOMEHA IIpU
CMEIIMBaHU XOJIOJHOM U TOpsiueit BOJIBbI.
OnpepeneHne KOJIMYeCTBa TeIJIOTHI,
IIOJTYYEHHOTO BOJIONM IIpU TeIIooOMeHe C
HarpeTbIM MeTa/IMUYeCKUM LIVIHIPOM.
Omnpenenenne  yAeIbHOM  TEIJIOEMKOCTU
BeIlleCTBa.

UccnemoBaHue mpoliiecca UCIIapeHusl.
OrnpenesieHne OTHOCUTEIBHOM  BJIAYKHOCTU
BO3yXa.

OrnpepesnieHne yaeabHON TEIJIOThI ILJIaBJIEHMS

JIbJa.

6.18

dusmueckue SABJICHUS B npmuponge:

ITOBEPXHOCTHOE HAaTSDKEeHMe UM KallWJJIIPpHbIE
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SIBJIEHMSI B TIPUPOJE, KPUCTA/IbI B TIPUPOJIE,
usnmyuenne CoJjHIIA, 3aMep3aHue BOIOEMOB,
MopcKkie Opu3bl; 0Opa3oBaHMe POChl, TYMaHa,

nHes, CHera.

6.19

TexHuyeckne  yCTPOMCTBA:  KalWJUISIPHI,
MpUMepbI MUCIOJIb30BaHMUSI  KPUCTAJIJIOB,
SKUIKOCTHBIN TepMOMETD, OaTInK
TemMIlepaTypbl, TEPMOC, CUCTeMa OTOIIEHUS
IIOMOB, TUTPOMETpPbI, MCUXPOMETp, MapoBast

Typ6I/IHa, ABUT'ATE/Ib BHYTPEHHET'O CrOpaHus.

OJIEKTPUYECKHME 1 MAT'HUTHBIE ABJIEHVI

7.1

aﬂeKTpMSaU,I/IH TeJl. ,Z[Ba pona 3JIEKTPpUYeCKMX

3apaa0B

7.2

BsanmopnenctBue 3apsskeHHbIX Tel.  3aKOH
KysioHa (3aBUCHMMOCTb CUJTbI B3aMMOIE/ICTBUST
3apsDKEHHBIX TeJ OT BeJMUYMHBI 3apsiioB U

pPacCTOSIHUSI MEXY TeJIaMM)

7.3

7.4

OJyileKTpuyeckoe  moje.  HampsskEHHOCTb
3JIEKTPUUECKOTO TOJISI. [TpyHUIMT
CyTIepIo3uLINM  JIEKTPUUYEeCKuX mosienn (Ha

KaueCTBEHHOM YPOBHE)

Hocuremm JIEKTPUIECKUX 3apsIIOB.
OJiIeMeHTapHbIN 3JIEKTPUUECKUN 3apsi.
Ctpoenne aToMa. [IpoBogHMKM "

ANIJIEKTPUKU

7.5

3aKkoH COXpaHEeHMA 3JIEKTPMUYECKOI'O 3apsaa
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DJIEKTPUIECKU TOK. Y cnoBus

7.6 CYILIeCTBOBaHMSI 3JIEKTPUUECKOTO TOKa.
VICTOUYHMKM TIOCTOSTHHOTO TOKAa
JleCTBUSI 3JIEKTPUUECKOTO TOKa (TeIlIoBoe,
7.7 XUMMUUECKOe, MarHuTHOe). ODJIEKTPUUECKUI
TOK B JKUIKOCTSIX U rasax
- DJieKTpuyeckast LIeIlb. Cuna TOKA.
. DJIeKTpuYecKoe HampsbKeHue
79 CompoTuBjieHne  TPOBOJHMKA. Y IeJIbHOE
. COIIPOTUBJIEHME BellleCTBa
7.10 3akoH Oma IJ11 yyacTKa Lemnu
[TocnenoBaTesibHOE " napa’siiesibHoe
7.11
coenMHeHMe MMPOBOTHNKOB
Pabora ¥ MOIIHOCTb 3JIEKTPUYECKOTO TOKA.
7.12
3akoH [I>xoyisa - Jlenia
OneKkTpuueckmMe IeMM U  IOTpedUTen
7.13 9JIeKTpUYECKOr SHepruu B ObITYy. KopoTkoe
3aMbIKaHMe
[TocrossHHbIE ~ MarHMTHL.  B3aumopmencTBue
7.14
MTOCTOSTHHBIX MarHUTOB
7 1 MaruuTtHoe nosie. MaruutHoe nosie 3eMyu U
. ero 3HaueHue JJis SKU3HU Ha 3emJie
OrmbIT Opcrena. MaruuTtHoe roJie
7.16 3JIEKTPUYECKOTO TOKa. [IpumeHeHne
37IEKTPOMAarHuUTOB B TEXHUKE
717 JleiCTBMe MAarHMTHOTO TIOJISI Ha MPOBOJHMK C

TOKOM. aﬂeKTpO,ELBI/II'aTeIIb ITIOCTOSIHHOTI'O TOKaA.
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Wcnonb3oBaHue 3JI€KTpO,ZLBI/II‘aTe.TIEI‘/JI B

TEXHNYECKNUX YCTpOﬁCTBaX M Ha TpaHCIIOpPTe

7.18

OI1bITHI ®dapages. {IBnenne
9JIEKTPOMArHUTHOM  MHAyKmuu.  I[IpaBmio

Jlenia

7.19

7.20

OnektporeHeparop. CrnocoObl  IMOTy4YeHUsT
9JIEKTPUYECKON SHEPIUM. DJIEKTPOCTAHLIMM Ha

BO300HOBJISIEMbBIX MICTOUHMKAX SHeprmmn

[TpakTmueckue pabOThI:

OImbITHI O HAOJIOOEHUIO JIEKTPU3ALUM TeJl
VMHIYKIIMEN U IIPY CONPUKOCHOBEHNNA.
WccnenoBanue [eCTBUSI  3JIEKTPUYECKOTO
II0JIS1 Ha IIPOBOIHUKY U OUDJIEKTPUKM.

Cobopka 1 mpoBepKka PabOThI JIEKTPUUYECKOM
1IeNy ITOCTOSIHHOTO TOKa.

V3mepeHue u peryamMpoBaHyue CUJIbI TOKa.
V3smepeHue 1 peryampoBaHye HalpsKeHus.
WccnenoBannue 3aBUCMMOCTM CUJIbI  TOKa,
UIYIIEro uyepes pe3ucTop, OT COMPOTUBJICHUS
pe3ucTopa U HalpsDKeHMs Ha pe3ucTope.
OmbIThI, [JEMOHCTPUPVIOIIME 3aBUCUMOCTh
9JIEKTPUYECKOTO COMPOTUBJIEHNST ITPOBOAHMKA
OT €ro [JIMHbI, IUIOIIAAY IIOIEPEeUYHOro
CeueHMs U MaTepuasa.

IIpoBepka mpaBua CJAOKEHMS HaIpsLKeHUN
IpY IIOCTeNOBaTeJIbHOM COEOVHEHUU [OBYX
pesuctopoB. [IpoBepka mpaBuia [JiI CUJIbI

TOKa npn mapalyieJIbHOM COoeVTHEHUN
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pe3CTOPOB. Onpenenenne paboThl
9JIEKTPUUECKOTO  TOKa, MAVYIIEro  uepes
pe3ucTop. Onpenenenne MOIITHOCTHU
9JIEKTPUUECKOTO  TOKa, BbIIEIsIeEMOM  Ha
pesucrope. VcciienoBanme 3aBUCUMOCTY CUJIbI
TOKa, MAYIIEero 4Yepe3 JIAMIIOYKY, OT
HanpspbkeHus: Ha Heu. Omnpepenenne KII
HarpeBaresst. VcciemoBaHme — MarHUTHOTO
B3aMMOJIEMCTBUS  MOCTOSIHHBIX  MarHUTOB.
M3yueHne MarHUTHOTO TIOJSI ITOCTOSTHHBIX
MarHuToB IIpM  UX  OOBEAVHEHUM U
pasgeieHun. UccnenoBanne IeVICTBUS
9JIEKTPUUECKOTO TOKA Ha MAarHUTHYIO CTPEJIKY.
OrmbITbl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD
CWIbl B3aMMOIEMCTBUSI KATYIIKM C TOKOM U
MAarHuTa OT CUJIbI TOKA M HaIlpaBJIeHUsI TOKA B
KaTylike. V3yueHue meiCTBUS MarHUTHOIO
TTOJISI Ha IIPOBOIHUK c TOKOM.
KoncrpyupoBanme wu usydeHme pabOThI
3JIEKTPOABUTATEIS. N3smepenne KII,
9JIEKTPOIBUTATE/IbHON YCTaHOBKY. OTIBITHI 1O
MCCIEOOBAHMUIO SIBJIEHMSI 2JIEKTPOMArHUTHOM
VHIYKLIVIN: MCC/IefOBaHMe M3MEeHEeHUN
3HAUEHMsS] M HaIpaBJIeHUsI MHIYKIIMOHHOTO

TOKa

7.21

dusnueckue SIBJIEHUSI B npupozpe:
3JIeKTpUUecKue sBjieHMs B  aTMocdepe,

JJIEKTPNUIECTBO JKUBBIX OpPTraHMN3MOB,
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MarHuTHoe mojie 3eMJiu, Ipeind I10/I0COB,
pPOJIb MAarHMTHOT'O ITOJIS AJIS1 JKM3HM Ha 3eMile,

IMOJIAPHOE CUSIHHNE

TexHuuyeckne  yCTPOMCTBA:  3JIEKTPOCKOII,

aMIiepMeTp, BOJIbTMETD, peocTaT, CUYETUMUK

9JIEKTPUUECKOM SHEpPruu,
371IeKTPOOCBETUTEIbHbIE IpUOOPHI,
7.22 HarpeBaTeJbHbIe 3JIEKTPOIIPUOOPHI
(IpuMepBkI), SJIEKTPUUYECKUE TIPESOXPAHUTENN,
3JIeKTPOMAarHur, 9J7IEKTPOABUTATEb
MTOCTOSIHHOTO TOKa, I'eHepaTop MOCTOSTHHOTO
TOKa
9 KJIACC
Kon Kopn
[IpoBepsieMblie 371EMEHTbI COIEpPsKaHMS
pasgesna 371IeMeHTa
MEXAHWYECKUE SABJIEHUSA
g1 MexaHnueckoe JnBIDKeHMe. MaTepuaabHas
' touka. Cucrema oTcyéTa
8.2 OTHOCUTEIBHOCTb MEXaHMUYECKOT'O JIBVIKEHNS
8.3 PaBHOMeEpHOEe ITPSIMOJIMHEINTHOE IBVKEHE
8 HepaBHoMepHOe MpSIMOIMHEITHOE ABVDKEHME.
8.4 CpenHsis ¥ MTHOBEHHAsI CKOPOCTb Tejia Ipu
HepaBHOMEPHOM JIBVKEHUN
8. Y ckopeHnue. PaBHOYCKOpeHHOE
' MIPSIMOJIMHEMHOE ABVKEHMe
8.6 CBob6opgnoe nanenne. OmnbiTe! ["annnes
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PaBHOMepHOe [BMKEHME TO OKPY>XKHOCTMU.

[Tepuon u vacrora obpaiennst. JIuHenHas u

8.1 yrjoBass ckopoctu. lleHTpocTpemuTesibHOE
yCKOpeHme
8.8 [TepBoiit 3akoH HpioTOHA
8.9 Bropoi1 3akon HeioToHa
8.10 Tpetunt 3akon HetoToHa
8.11 [IpyHUMIT CyTIepro3ULIUU CUIT
8.12 Cwuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cujaa TPEHUSI CKOJIbKEHUS,
. cuJIa TPeHMSI TIOKOsI, IPYTHe BUAbI TPEHMS
814 Cwia TSDKeCTM ¥ 3aKOH  BCEMMPHOTO
. TATOTEeHMs. Y CKOpeHMe CBOOOAHOTO MaieHMsI
HBuskenne maHeT Bokpyr CosHia. [lepBast
8.15 KOCMMUecKass CKOpocTb. HeBecoMocTb u
reperpysku
516 PaBHOBecue MaTepuaIbHON TOYKM.
' AOGCOJIIOTHO TBEpPIOE TEJIO
PaBHOBecyue TBEpPIOro Teja C 3aKPEIJIEHHOM
8.17 ocbio BpaileHust. MomeHT cuibl. LleHTp
TSDKECTU
818 Nvmnynee Tena. V3smeHeHme  MMITYJIbCA.
' Nmmyibc cuiibl
8.19 3aKOH COXpaHEeHMsT UMITYJIbCa
8.20 PeakTuBHOe ABIMKEHME
8.21 Mexannueckast paboTa 11 MOIITHOCTb
829 Pabora cun TSKeCTH, YOPYroCTH, TPEHMUS.

CBs3b sHeprum U paboThI
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8.23

8.24

HOTeHLU/IaJIbHaH SHeprud TeJa, IIOAHATOIO

HaJl, TIOBEPXHOCTbIO 3eMJIN

HOTeHLU/IaJIbHaH SHepruid CKaToM IIPY>KNHDbI

8.25

Kunernueckass  sHeprus. Teopema o

KMHEeTUYEeCKOM SHEprmm

8.26

8.27

3aKOH COXpaHEeHMs] MeXaHUYEeCKO SHEPTUN

[IpakTrueckue pabOThI:

Ornpenenenne cpemHein CKOpPOCTHU
CKOJIb’KeHMsI OpyCKa MM OBVDKEHMS IIapuKa
M0 HAKJIOHHOM TwIockocTu. OmpeneneHue
YCKOpeHMsI Tejla IIpM PaBHOYCKOPEHHOM
IBVSKEHUM 10 HAKJIOHHOM TIJIOCKOCTH.
WUccnemgoBanne  3aBUCMMOCTM  TYTU  OT
BpeEMEHM IIpM PaBHOYCKOPEHHOM IBVKEHUU
6e3 HavYaJIbHOM CKOPOCTMH.

ITpoBepka TUMNOTE3bI: ecnn npu
PaBHOYCKOPEHHOM IBUsKeHMM O6e3 HauaJIbHOM
CKOPOCTM IYTU OTHOCSITCSI KaK Psii HEUETHBIX
yyces, TO COOTBETCTBYIOIIME ITPOMEKYTKA
BpeMeHM OJIMHAKOBBI.

WccnenoBaHnue 3aBUCMMOCTY CWJIbl TPEHUS
CKOJIB)XEHMSI ~ OT  CWIbl  HOPMAaJbHOTO
nasienus. Onpenenenne  ko3dgduimeHTa
TpeHust CKOJIbYKEHMS. Omnpenenenne
sKEcTKOCTM Tpy>kuHbl. OrpenesieHne padboThl
CWIbl TPEHMSI TPY PAaBHOMEPHOM IBVDKEHUM
TeJla 10 TOPU3OHTAIBHOM ITOBEPXHOCTM.
OrnpenesieHre paboThbl CHJIBI YIIPYTOCTU TIpU
noabEMe rpysa MCII0JIb30BaHMEM

HEeIIOABVM>KHOI'O U IIOABM>KHOI'O 6JI0KOB

85




8.28

8.29

dusmyecKkye SIBJieHUs B IPUPOE: MPUIUBBI U
OT/UBbI, [HBMKeHMe 1uiaHeT CoJTHeUHOM
CUCTEMbI, peaKTUBHOE [BVKEHUE SKUBbIX
OpraHM3MOB

TexHuueckne  yCTpONCTBA:  CIUIOMETD,
JaTYMKM  TIOJIOXKEHMSI,  PacCTOSTHMSI U

YCKOpPEHMSI, paKeTbl

MEXAHWYECKHME KOJIEBAHUS 11 BOJIHBI

KonebaTenpHoe OBVDKEHHUe. OcHoBHbIE

9.1 XapaKTepUCTUKU KoJ1e0aHm: repuo,
YacToTa, aMILIUTYIa
MaremMaTnyeckuit ¥ MPY>XKMHHBIN MasITHUKMA.
9.2 [IpeBpailieHne sHepruu Mmpu KojedaTeIbHOM
IBVKEHUU
93 3aryxamommye KoJjiebanusl. BbIHYKOEeHHBbIE
' KoJiebanus. Pe3oHanc
MexaHnyeckue BOJTHBI. CaoiicTBa
MeXaHMyeckMx  BoIH. [IpomosbHble U
9.4 rmorepeuHble  BOJIHBL. [IiMHA BOJIHBI U
' CKOpPOCTh eé pacIpoCTpaHeHMs.
MexaHnuyecke BOJIHBI B TBEPJIOM TeJle,
CeICMUYECKIE BOJTHBI
95 3Byk. [I'pomkocTh ¥  BbICOTA  3BYyKa.
' OTpaskeHue 3ByKa
9.6 NudpasByk 1 yabTpasByK
[IpakTnyeckme pabOTHI:
9.7 OrnpepesieHne 4aCcTOTHI ¥ IEPMOIA KOJIeOaHMI

MaTeMaTM4eCKOro MassTHHMKaA.
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OrmnpepesieHne 4aCcTOTHI ¥ IIEPMOAA KOJIeOaHMI
MIPY>KMHHOTO MasITHMKA

UccnegoBanme 3aBUCYMOCTHU nepuonaa
KOJIEOaHMM ITOABEIIEHHOIO K HUTU IPys3a OT
IvHbL HUTU. MccnemoBaHyme 3aBUCHMMOCTU
repuoaa KojiebaHui MPYKMHHOTO MasiTHUKA
OT Macchl rpysa. IIpoBepka He3aBUCUMOCTHU
repuoja KojiebaHuit rpysa, MOABEIIeHHOTO K
HUTM, OT MacChbl TIpy3a U JKECTKOCTU
IIPY>KMHBI. N3mepenne YCKOPEeHUS

CBOOOIHOTO IaJeHus

dusmueckue SIBJICHNS B npuponae:

98 BOCIIPUSITHE 3BYKOB >KUBOTHBIMH,
' 3eMJIeTpsiICeHMe,  CeICMMUUeCKMe  BOJIHBI,

I[yHaM#, X0
TexHuueckue YCTPOMCTBA: 9XO0JIOT,

9.9 UCIIOJIb30BaHMe YJIbTpa3Byka B ObITY U
TeXHUKE

SJIEKTPOMATHUTHOE [TOJIE "

SJIEKTPOMAT'HUTHBIE BOJIHBI
OJIEKTPOMAarHUTHOE roJie.

10.1 OJIEKTPOMarHuTHble  BOJIHBI. CBoiicTBa
3JIEKTPOMAarHUTHBIX BOJIH

10 10.2 [IIkana 37MeKTPOMarHUTHBIX BOJIH
10.3 OJIeKTpoOMarHuTHast npupopa cBeTa.
' CxopocTb cBeTa. Bo/IHOBbIE CBOJMCTBA CBETa

[IpakTmueckue paboOThI:

104 V3ydeHie CBOMCTB 3/I€KTPOMarHUTHBIX BOJIH

C TTIOMOI1IbI0 MOOWJIBHOTO TesiedoHa
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11

dusnueckue SIBJIEHUSI B npupoge:

10,5 OuoJIornyecKoe IIeVICTBUE BUIVMOTO,
' yAbTPaUOJETOBOTO U PEHTTEHOBCKOTI'O
U3TyYEHNUN
106 TexHMUeCcKne YCTPONCTBA: MCIIOJIb30BaHME
' 9JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JIyueBast momenb cBeta. MicTouHMKM cBeTa
11.2 [TpssMoymMHEHOEe pacIpoCTpaHeHMe CBETa
113 Orpaskenne cBera. Ilnockoe 3epkasio. 3akKOH
. OTpa’keHMsI cBeTa
114 [Ipenomnenne cBeTa. 3aKOH ITpeIOMJIEHUS
. cBeTa. [TomHOE BHYTpeHHee OTpaskeHMe cBeTa
11.5 JInusa. Xop sydeii B JIMH3e
w OnTtuyeckast cucTema doToanmnapara,
. MMKPOCKOIIA U TeJIeCKOoIla
117 ['nas Kak onTuyeckas cucTeMa.
' ba3opyKoCTb U 1aIbHO30PKOCTD
Pasnoskenne 6eoro csera B crieKTp. OTbIThI
11.8 Hriorona. CnoskeHue CeKTpabHbIX I[BETOB.
Hucnepcus cBeta
[TpakTHueckme pabOThI:
WccnegoBanne 3aBMCUMOCTH yraa
OTpaskKeHMsI CBETOBOI'O JTy4a OT YTJia MaIeHMs..
11.9 W3yueHne XapaKTEPUCTUK  U300paskeHmsI

IpeaMeTa B IZIOCKOM 3epKaJie.
HUccnenosanue 3aBUCHMOCTH yrja
MpeJIOMJIEHMSI CBETOBOrO JIyya OT VIJja

HafieHnsT Ha TPaHuIIe «BO3AYX — CTEKJIO».
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[TosryueHne WM300paskeHMII C  ITOMOIIBIO
CcoOMparomeNn JIMH3bI.

Omnpenenenvie (POKYCHOTO pacCTOSIHUSI U
OINTUYECKOM CUJIbI COOMPAIOILIEN JIMH3BI.
OmnbIThl IO pasjioskeHuio 0Oesioro cBeTa B
CITEKTP.

OmbITHI IO BOCIPUSTUIO LIBeTa IPEIMETOB
IpM UX HAOJIOJeHUM vepe3 IIBETOBbIE

GUIBbTPHI

dusmueckue SIBJeHUSI B npmupoae: 3aTMeHMs

COJ'IHI_Ia n HYHI)I, oBeTa TeJI, OIITUYeCKNe

110 saBjieHMss B  atMocdepe  (uBeT  HeOa,

pedpakims, pagyra, MUpasxK)

TexHuveckne yCTpPOMCTBA: OUKM, MMEPUCKOI,
L1 doToarnmapar, ONTUYECKIE CBETOBOIbI
KBAHTOBBIE SIBJIEHUS

OmnbiTel Pe3epdopna u miaHeTapHass MOJIeNb
t2d aroma. Mogenb atoma bopa

WcmyckaHne M TOIJIOIIEHNME CBETa aTOMOM.
122 KsauTsl. JInHeruaTbie CIeKTpbI

PagmoaktuBHOCTb. Asbda, 6eTa- M ramma-

12 123 U3JTy4YeHUsT

CrpoeHmne aTtomMHOro smpa. HykionHast
124 MO/Jie/Ib aTOMHOTO si7ipa. V30ToTrbI

PanmoaktuBHble  mpeBpaiueHusi.  [lepuop,
12:5 MTOJTyPacIiafia aTOMHbIX SIIEP
1.6 AnepHbie peakuyyu. 3aKOHbI COXpaHEHMSI

3apsgaa0BOTrO M1 MaCCOBOT'O UMcea
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12.7

12.8

12.9

OHeprus CBsI3u aTOMHbIX sizep. CBsI3b MacChl
" SQHEeprumn

Peakiimm cuHTE3a U JOeJeHUsT  spep.
Ncrounuku sHeprum CoJiHIIa U 3BE3],
SAnepHas SHepreTuKa. HenctBue
pPagMOAKTUBHBIX  M3JIyUeHMI Ha  >KUBbBIE

OpraHMN3MbI

12.10

12.11

12.12

[TpakTmueckue pabOThI:

Hab6miomeHne CIUIOMIHBIX ¥ JIMHEMYAThIX
CITEKTPOB U3TyYEeHMUSI.

VccnenoBaHne TPEKOB: M3MeEpEeHMEe SHEpPrumn
YacTMIbI II0 TOPMO3HOMY IIyTM (IO
doTorpadusim).

W3mepenne pagnoakTuBHOro oHa

dusmyeckme SIBJIEHUS B MIpUPOJIE:
€CTeCTBEHHbIN PagMOaKTUBHBIN dom,
KOCMMUYECKME JIyuu, pagMoaKkTUBHOE
U3TyYeHne MIPUPOTHBIX MMHEPaJIOB,

IEeMCTBME PaOMOAaKTUBHBIX W3JIyUYeHU Ha
OpraHmsM 4ejioBeKa
TexHMUeCcKue YCTPOMCTBA: CHEKTPOCKOII,

VHIVBUIYAJIbHBIN IO3UMETD, Kamepa

Bunbcona

IMPOBEPSIEMBIE HA OI'D II0 ®HW3UKE TPEBOBAHUA K
PE3VJIbTATAM OCBOEHHUS OCHOBHOWM OFBPA3OBATEJIbBHOM1
ITPOTPAMMBI OCHOBHOTI'O OBLIETO OBPA30BAHUSA
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Kop
IIPOBEPSIEMOT0
TpedoBaHUS

IIpoBepsieMble  TpeGoBaHMS K  IpPeIMETHBIM
pe3y/JbTaTaM 0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM
00pa3oBaTe/JIbHOM IPOrpaMMbI OCHOBHOIO OOIIEero
oopasoBanus Ha ocaoBe ®PI'OC

[Tonnmanne ponu GU3MKM B HAYUYHOM KapTHMHE MMUPA;
copMMpOBAaHHOCTh  0A30BbIX  IPEICTABJEHUI O
3aKOHOMEPHOM CBSI3M ¥ TIO3HABAeMOCTM  SIBJIEHUIA
NMpUpPOAbI, O PpOJIM BKCIlepuMeHTa B (uU3MKe, O
cucTeMooOpasyollen poau  (QU3MKKU B PasBUTUM
eCTeCTBEHHBbIX HayK, TEXHUKM U TEXHOJIOTU, 00
9BOJTIOLIUYM GU3UYECKUX 3HAHUM U UX POJIU B LI€JIOCTHOM
eCTeCTBEHHOHAyYHOM KapTuHe Mupa, O BKJIale
POCCUMCKUX U 3apyOeXXHbIX YUYEHBIX-(PU3UKOB B
pasBUTHE HAYKU, 00bsICHEHME ITPOIIECCOB OKPYKaIOILIETrO

MMpa, pa3BuUTME TEXHUKU U TeXHOJIOT UM

3HaHMs O BHUOaAx Marepuu (BelleCTBO U IIOje), O
IBVKEHMM KaK CIIOCcoOe CyILeCTBOBaHMS MaTepuu, 00
aTOMHO-MOJIEKYJISPHOM TEOPUM CTPOEHMSI BelllecTBa, O
dbusnueckon CYLIIHOCTU SIBJIGHUM MIPUPOABI
(MeXaHMYeCKNX, TeIUIOBbIX, 3JIEKTPOMAarHUTHBIX U
KBaHTOBBIX); YMEHME Pa3jiMyaTh SIBJIEHMUS 10 OMMCAHUIO
UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIbITOB,
IEeMOHCTPUPVIOIIMX HaHHOe (U3NUEeCKoe SIBJIEHUE;
yMeHMe  pacIio3HaBaTb  MPOSBJE€HME  M3YYEHHBIX
busnuecknx SIBJIEHMUI B OKPY’KAIOLIEM MUpe, BbIIEsIsIs

MX CyIlleCTBEHHbIe CBOMCTBA (ITPM3HAKN)

Binamenne oOcHOBaMM TMOHSTMMHOTO  ammapara U
CUMBOJIMYECKOTO $I3bIKa (DU3MKM ¥ MCIIOJIb30BaHME UX
IJIST pellieHnsT yUeOHbIX 3a/1a4; YMeHMe XapaKTepu30oBaTh
CBOMCTBA TeJ, (u3MuecKue SBJEHUSI M IIPOLIECCHI,

MCIIOJIb3YA CIJYH,E[aMEHTaJIbeIe U SMITMPUYECKMe 3aKOHbI
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YMeHne ONmMChIBaTh WM3yYEHHbIE CBOMCTBA Tel U
dbusmueckme  ABJIEHUS],  UCIOAb3YysT  (uU3MUEeCcKue

BeJIMUYMHDI

BnameHne oCHOBaMM METOIOB HAyYHOTO ITO3HAHMS C
YUETOM COOJIIOAeHMsT IpaBWwI Oe30IMacHOro TpyAa:
HabsoneHne GU3NUECKMUX SIBIIEHMUIA:

yMeHMe CaMOCTOSITEJTbHO cobupathb
9KCIIEPUMEHTAJIbHYIO YCTaHOBKY M3 JAHHOrO Habopa
060pyIOBaHMS IO MHCTPYKIVY, OMMCHIBATh XO/I OIbITA U
3aMMChIBATh €r0 Pe3yybTaThbl, POPMYJIMPOBATH BHIBOJIbI;
IpoBelleHe TIPSIMbIX ¥  KOCBEHHBIX M3MepeHui
busmyecKkux BEJINUMH: yMeHMue TIJIAHMPOBATD
U3MepeHus, CaMOCTOSITEJIbHO cobupaTh
9KCIIEPMMEHTAJIbHYI0 ~ YCTAHOBKY IO  MHCTPYKIIWHA,
BBIUMC/ISITh 3HAUEHME BEJIMYMHBI U aAHAIU3UPOBATDH
MOJIydYeHHbIe  pe3yJbTaTbl C  YYETOM  3aJaHHOM
MOTPELIHOCTY Pe3yJIbTaTOB M3MepEeHMIL;

IIpOBefieHNe HECJIOXKHBIX 9KCIIepUMEHTaTbHbIX
MCCJIeTOBAHMNIA; CaMOCTOSITEJTHO cobupaThb
9KCIIEPUMEHTAJIbHYIO  YCTAHOBKY M INPOBOIUTH
uccleqoBaHKe MO  MHCTPYKLIUM,  IPEICTaB/ISTh
MOJTyYeHHbIE 3aBMCUMOCTM (PU3MUECKUX BEJIMUMH B BUE
TabuI U TpaduKOB, YUNUTHIBATh MOTPELIHOCTH, I€J1aTh

BBIBO/JbI I1O pE3YyJIbTaTaM MCCJIedOBaHUA

[TonnmaHmue  XapaKTepHBIX  CBOVCTB  (DU3NUYECKUX
Monesnei (MaTepuasibHas TOUYKa, aOCOJIOTHO TBEPIOE
TeJIO, MOJEJIM CTPOEHMS Ta30B, JKUIKOCTEM U TBEPIbIX
TeJI, IIJIaHeTapHas MOJe/ib aTOMa, HYKJIOHHAas MOJeJb
aTOMHOIO sapa) ¥ yMeHMe IIPUMEHSTb UX IS

00BbsICHeHMS (U3NIECKUX ITPOLIECCOB
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YMmeHne oObSICHATh (U3MUYECKME IIPOLIECChl ¥ CBOMCTBA
TeJI, B TOM 4YMCJIe ¥ B KOHTEKCTE CUTyalMM IPaKTUKO-
OPMEHTUPOBAHHOI'O XapaKTepa, B YACTHOCTMU, BBISIBJISITh
MIPUYMHHO-CJIEACTBEHHBIE CBSI3M U CTPOUTH OOBSICHEHNE
C OIIOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3MUECKMX SIBJIEHNMN,

(I)I/IBI/I‘{eCKI/Ie 3adKOHbI, 3aKOHOMEPHOCTU U MOJeJIN

10

YMeHue peliatb pacuéTHbie 3amauu (Ha Oasze 2 - 3
ypaBHEHMI), MCIIONb3ys 3aKOHbI U (OPMYJIBI,
CBsSI3bIBalOIIMeE (u3nyeckue BeIMUYMHBI, B YaCTHOCTH,
3aIMChIBaTh KpaTKoe YCJIOBME 3a1auy, BbISIBJISATh
HeJOCTAaloIIMe TaHHble, BBIOMPATh 3aKOHbBI U (POPMYJIBI,
HeoOXoAuMble [JIsI €€  pellleHusl, MCIIOJb30BaTh
CIIpaBOYHbBIE JaHHbIE, IPOBOAUTb PACUETHI U OI€HMBATD
pPeaTMCTUYHOCTb TIOJTYUeHHOTO 3HaueHus (u3nveckoin
BeJIMUMHBI;  yMEHMe  OIpenessiTb  pa3MepHOCTb
busnueckoit BeNMUMHBI, TOJYUYEHHOM TIpU peIieHun

3a7aun

YMeHue  xXapakKTepus3oBaTb  HPUHLMIIBI  OEMCTBUS
TeXHUUYECKUX YCTPOMCTB, B TOM UMCJIEe OBITOBBIX
npuOOpPOB, ¥  IPOMBIIIJIEHHBIX  TEXHOJIOTMUECKUX
MIPOIIECCOB TIO WX OIMCAHUIO, MCIIOJb3ysl 3HAHUS O
CBOMCTBAaX (QU3NMUECKUX SIBJIGHUI U HEOOXOAMMbIe

dbusnyeckme 3aKOHOMEPHOCTH

YMeHne 1UCII0/Ib30BaTh 3HAHMUSI O (PU3MUECKUX SIBJIEHUSIX
B IIOBCEIHEBHO >KM3HM JIJIS1 0becIieueHns: 6e30macHOCTH
npu  obpaiieHuu ¢ OBITOBBIMM  IIpubOpaMm U
TeXHUUYECKMMM YCTPOMCTBAMM, COXPAHEHUS 300POBbS U
COOJIIOJIEHNSI HOPM 39KOJIOTMUYECKOTO IIOBeIeHMsI B

OKpY)KaI-O]_LIEI‘/JI cpenme; IIOHMMaHHe H€O6XO,H,I/IMOCTI/I

93




MIpUMeHEeHMST TOCTVDKEHUM (PU3UKM UM TeXHOJIOTUM [IJis

PaliMOHAJIbHOTI'O IIPMPOAOII0/Ib30OBAHNA

OmnpIT 1OMCKa, MpeoOpasoBaHMS M IIPeNCTaBIEHMUS
MHpOpMaLN (Gu3MUEeCKOro coliepsKaHus C
MCIIOJIb30BaHMEM MH(POPMAIMIOHHO-KOMMYHMKATUBHBIX
TEXHOJIOTUI; yMEHMEe OIeHMBATb JOCTOBEPHOCTH
MOJTyYeHHOM MHGpOpMAalMy Ha OCHOBE MMEIOIIMXCS
3HAHUM U [OIOJHUTEJIbHBIX VCTOUHMKOB; YMeEHMe
. MCIIOJIb30BaTh IIPM BBIMIOJIHEHUM YUYe€OHBIX 3adaHui
HayYHO-TIOIYJIIPHYIO JIUTEPATYPY busnyeckoro
comepskaHusl, CIIpaBOUHbIE MaTepuasbl, pPecypchbl CEeTU
WuTepHer; BJIaJIEHNE 6a30BbIMU HaBbIKaMM
npeobpasoBaHust MHOOpPMALMM M3 OJHOM 3HAKOBOM
CUCTEMbI B IPYI'yIO; YMEHME CO3HaBaTb COOCTBEHHbIE

NMcCbME€HHbI€ ¥  YCTHbIE COO6LLL€HI/[H Ha OCHOBe€

I/IH(I)OpMaLU/II/I "3 HEeCKOJIbKIX MCTOYHMKOB

INEPEYEHD 3JIEMEHTOB COIJEP>XAHNS, ITIPOBEPSIEMbIX HA OI'D
10 ®PU3UKE

Kopg IIpoBepsieMbIi 3JIEMEHT COIepP>KaHMs

1 MEXAHWYECKUE SABJIEHUSA

L1 Mexannueckoe paBwkeHme. MarepuanbHas Touka. Cucrema
' orcuéTta. OTHOCUTEIBHOCTD IBMKEHUS

19 PaBHOMepHOe 1 HepaBHOMepHOe aBIsKeHue. CpemgHsis CKOPOCTb.
' dopmysia s BBIUYMCIIEHUST CpeTHEeN CKOPOCTH: V = S/t

PaBHOMepHOe  IIpSIMOJIMHEMHOE  JIBUJKEHUe. 3aBMUCUMOCTb
1.3 KOOpAMHAThl Tejla OT BpeMeHM B CJydyae paBHOMEPHOTO

HpHMOHMHeﬁHOFO OBVDKEHMSI:
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x(f)=x,+vt
I'padbmky 3aBUCUMMOCTM OT BpeMeHM IJi1 IPOeKUMUU CKOPOCTH,
MpOeKLMU MepeMelleHus], TyTU, KOOPAMHATbI MPU paBHOMEPHOM

HpHMOHMHeIZHOM ABVDKEHUN

3aBUCUMOCTD KOOpaAMHaTbl TeéJla OT BpeMEHM B CJIydae

PaBHOYCKOPEHHOI'O HpHMOHMHeﬁHOFO OBVDKEHMSI.

Sy =vy, #f+a, =

t2| Ha

CDOpMYJ'II)I OJId TIPOEKUMU IIepeMelleHusd, ITPOoeKLIMM CKOPOCTU U

MIPOEKINM YCKOPEHMSI TIpY PaBHOYCKOPEHHOM ITPSIMOJIMHENHOM

NBVSKEHUN:
14 2
t
s, =yyt+a,-—.
: : x5
U_\'(f) =Upy + a, -1,
a.(f)=cast,
U:.'r: - Ul.r: =2£I_T.S'I
I'papuky 3aBMCHMMOCTM OT BpeMeHU [OJis1 IPOEKIUM YCKOPEHMUS,
MIPOEKINUM CKOPOCTH, MPOEKIUM IepeMelleHNs], KOOPAMHATBI P
PaBHOYCKOPEHHOM IPSIMOJIMHEMHOM JIBUKEHUU
CBoOogHoe mameHue. OopMyJibl, ONMCHIBAIOIINE CBOOOIHOE
najieHue Tejla MO BepTUKaIM (IBUKEHMEe Teja BHU3 MM BBEPX
1.5 OTHOCUTEJIbHO TOoBepxHOCTH 3emuin). ['paduky 3aBUCUMOCTU OT
BpeMeHM [IJISI TPOEeKLUM YCKOpPeHUS, MPOeKLUU CKOPOCTU U
KOOPAMHATBI IIPpM CBOOOAHOM IMafeHuUM TeJia 110 BepPTUKAIN
CKOpOoCTh pPaBHOMEDHOI'O [ABMIKEHMSI Teja II0 OKPY>KHOCTH.
Harmpasienne ckopocTu.
16 dopmya 1Sl BbIYMCIEeHUS CKOPOCTU Yepe3 paamnyC OKPY>KHOCTU U

repuoJ, 06paIeHus:

2MR
L=
T

95




LleHTpocTpemuTeIbHOE yCKOpeHue. Hamnpasnenue

LIEHTPOCTPEMUTEJIBHOTO YyCcKOopeHus. DopmyJsia OJis BbIUYMCIEHUS

YCKOPEHUSI:
2
a =2
" R

(DOI)MY)'I&, CBA3bIBaroiada 1repmoa M 4aCToTy O6paLL[eHI/I$II

velL
T

Macca. IlnotHocth BellectBa. @Dopmyna s  BbIUMCIEHUS

TIJIOTHOCTH:

1.7
_m
¥

1.8 Cuna - BekTopHas dusuueckas BesnumHa. CiaoskeHne Cuil
1.9 SIBnenune unepuun. IlepBoiit 3akoH HbioTOHA

Bropoit 3akoH HbioToHa:

F=m-a
1.10

CoHarpaB/ieHHOCTb BeKTOpa YCKOpeHMsI Tejla M BeKTopa CUJIbI,

IeVCTBYIOIIEN Ha TeJIO
1.11 . . F, ,=-F

BsaumopeiictBue ten. Tpetuin 3akoH HbitoToHa: =1 =2

TpeHue MOKOsSI U TpeHMe CKOIbkeHusi. Dopmysia [IJisk BbIUMCIEHNUS
1.12 MOJTYJISI CWJIbl TPEHUST CKOJTbYKEHMSI:

Fo=u-N

Hedopmaiins Tena. Yropyrue u Heymnpyrue nedopmanym. 3aKoOH

1.13 yrpyroi nedopmanyu (3akoH ['yka):
F=k-Al

BcemupHoe TsroTeHye. 3aKOH BCEMUPHOTO TSITOTEHMS:

1.14 Fog. MM
R “~

Cwuna Tspkectu. Y CKOpeHue CBOOOIHOrO IafeHmsl.
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1.15

1.16

dopmysia OIS BbIUYMCIIEHUST CWJIbl TSDKECTU BOJIM3M TOBEPXHOCTU
3emau: F = mg.
OBukenve maHet Bokpyr CosHia. IlepBasi kocmuueckast

cKopocTb. HeBecomocTb U nieperpysku
Wmnynibe Tesia — BeKTOpHAas Gu3nueckasi BeJIMumHa.
p=mi
Nmnynbe cuctembl Tes. VismMeHeHMe umityJibca. VIMIyibC Cuib
3aKOH COXpaHeHMs UMITYJIbCa [IJIs1 3aMKHYTOU CUCTEMBI TeJ:
D=nyUy +in, U, =const

PeakTuBHOE ABVDKEeHNe

1.17

1.18

Mexaunueckas pabora. @opmysia A5t BEIUMCIIEHMS] PAOOThI CUJIbI:

A=Fsooscx

Mexaunueckas MOIITHOCTb.
n=2
r

Kunernueckass u mnoTeHumanbHas SHeprus. @Dopmysa g

BbIUMCJIEHNST KMHETUYECKOM SHeprmm:

m’
E =5

Teopema 0 KuHeTMueckoM sHeprum. Dopmyra i BbIYMCIEHUS

MTOTEHIIMATbHOM SHEPTUM TeJia, TOTHSITOTO

HaJl 3eMJIei:

E,= mgh

1.19

MexaHnueckast 3Heprusi:

E=E;+E,

3aKOH COXpaHeHMs MeXaHU4ecKoi sHeprun. dopmysia Aj1s 3aKOHa
COXpaHeHMs] MeXaHNYeCKO SHePTUM B OTCYTCTBUE CUJT TpeHus: E

= const.

[IpeBpariiieHne MexaHMUECKOM SHEPTUM TTPU HAJIMUUY CUJTbI TPEHMS.
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[IpocTbie MexaHM3Mbl. «30JI0TO€ MTPaBUJIO» MEXAaHUKU.
Poruar. MomeHT cuibl: M =FI.

Y ciioBMe paBHOBeCHS pblyara:

1.20 M+M, +..=0
IToaBuskHbIM 1 HenoABYMKHBIN 0/10KK. KITJI TpoCcThIX MeXaHM3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
HaByieHne TBEPIOTO TeJa.
dopMyJia 1S BBIYMCIEHNS TaBJIEHMs TBEPIOTO TeJla:
F
pP= =
1.21 Hasnenue rasza. ATmocdepHoe aBjeHMe.
I'mapocTaTuueckoe naBjieHME BHYTPU SKUIKOCTM.
dopMyJia 11 BIYMCIEHNS TaB/IeHUS BHYTPU JKUIKOCTH:
P=pgh+Pum,
1.22 3akoH Ilackasns. I'mapaBanueckui mpecc
3akoH Apxumena. @opmysa s ONpeneaeHus] BbITAJKMBAIOIIEN
CWJIBI, IEVICTBYIOIIIEN Ha TeJIO, TOTPY;KEHHOE B SKUIKOCTDb MJIM T'a3:
1.23
Fag =p8V
Y cioBue naBaHus Tesia. I1maBaHmue CyioB ¥ BO3IyXOIUIaBaHMeE
Mexannueckme KoyiebaHusI. AMIUIATYIA, IIepUOJ M YacToTa
Koyiebanuit. @Dopmysa, CBA3bIBAIOIIAS YAaCTOTy U IMEPUO
1.24 KoJ1e0aHmIt:
v=l1l
T
| 98 MaremaTueckuit ¥ MOPY>XXKMHHBIM MasiTHMKM. [IpeBparieHne
. SHEPTUM IIPU KOJIebaTeTbHOM JIBVKEHUN
1.26 3aryxaroliiye Kosebanusi. BoiHykmeHHble KoyiebaHus. Pe3oHaHC
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1.27

Mexannueckue BosHbI. [IpogosbHbIE U TIONIepeuHble BOJIHbLI. [I11Ha

BOJIHBI 1 CKOPOCTb PaCIIPOCTPAHeHNsI BOJHBL:  /* = U~ T

1.28

1.29

3ByK. ['poMKOCTb 1 BbIcOTa 3BYyKa. OTpaskeHMe 3ByKOBOM BOJIHbI Ha
rpaHuiie aByx cpen. MHdpasByK 1 yabTpasByK

Ilpakmuueckue pabomul

Wsmepenne cpemHen IUIOTHOCTM BEIECTBA; apXMMEIOOBOM CUJIbI;
SKECTKOCTM TIPY>KMHBI; KO3DduiimeHTa TpeHUsI CKOJIbKEHMUSI;
paboOThl CWIbI TPEHMS, CWJIbl YIIPYTOCTH; CpPEIHEN CKOPOCTU
IBVKEHMSI OpyCKa 0 HAaKJIOHHOM IIJIOCKOCTM; YCKOpeHMsI Opycka
IIpM IOBVKEHUM IO HAKJIOHHOM IUIOCKOCTM; YaCTOThI M IIepuoma
KOoJIeOaHM MaTeMaTMYeCKOro MasITHMKA; YacTOThl M Ilepuona
KoJiebaHumn MIPY>KMHHOTO MasITHMKA; MOMEHTa CUJIBI,
IeVICTBYIOIIEro Ha pblyar; paboThl CUJIbl YIIPYTOCTY IIPU MOIbEME
I'py3a C MOMOIIIbIO HEMTOABUKHOTO 6JI0Ka; pabOThI CUJIbI YIIPYTOCTH
IIpU TIOA'BEME I'Py3a C TIOMOIIBIO ITOABUKHOTO OJIOKaA.
HccnenoBanmne 3aBUCUMOCTM apXMMEIOBOM CHUJIbI OT OOBEMa
MOTPY>KEHHOM YaCTM TejJa M OT IUIOTHOCTU  SKUIKOCTH;
HE3aBMCUMMOCTY BBITAJIKMBAIOILIEN CWJIbI OT MAacCChl Teja; CUJIbI
TPEHMSI CKOJIbXKEHMSI OT CUJIbI HOPMAaJIbHOI'O JAaBJIeHMsI U OT poja
ITOBEPXHOCTH; CUJIbI YIIPYTOCTM, BO3HMKAIOILIEN B IPY>KMHE, OT
crenieHu paedopMaliMy TPYKMHBI; YCKOpeHMs Opycka OT yrJia
HaKJIOHA HaMpaBjsIoIIel; mepuoma (Y4acTOThbI)  KoJiebaHMi
HUTSIHOTO MAasSITHMKa OT [JIMHbBI HUTK; IIepuoma KoyiebaHumn
MPY>KMHHOTO MasITHMKA OT MAacChl TPy3a M JXKECTKOCTYU IPY’KUHDI;
MCCIeqOBaHMe HEe3aBUCUMOCTM Iepuofa KojiebaHui HUTSHOTO

MasITHMKA OT Macchl Irpy3a. [IpoBepka yc/IoBMsI paBHOBECHS pbluara

1.30

Qu3suueckue seneHUs 8 npupode: TIpUMEpbl OBUMKEHUS C
pPas/IMUYHBIMM CKOPOCTSIMM B SXKMBOW 1 HEXXMBO MPUPO/IE, NECTBIE
CUJIbI TPEHMS B TIPUPOJIE U TeXHUKE, TPUJINBbI U OTJIUBBI, ABVKEHME

miaHeT CoOJIHEYHOM CHUCTEMbI, PEAaKTUBHOE MIBMIKEHME SKUBBIX
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OpraHuM3MoOB, pbluaru B Tejie ue/IOBeKa, BJMSIHME aTMOC(epHOro
IaBJIEHMS Ha KMBOM OpraHu3M, IIaBaHMe pblo, BOCIPUSITIE 3BYKOB
SKMBOTHBIMMU, 3€MJIETPSICEHNE, CEMICMMUYECKNEe BOJIHBI, ITyHAMM, 9XO
TexHuueckue ycmpoticmea: CIUAOMETpP, OaTYMKU IIOJIOSKEHMS,
PacCTOSIHUSI M YCKOPEHMS, IMHAMOMETP, IMOMIIUITHUKNA, PaKeThI,

pblyar, IIOABVOKHBIM ¥ HENOABVDKHBIN  OJIOKM, HAKJIOHHASI

1.31 IIJIOCKOCTb, ITPOCThIE MEXAHM3MbI B OBITY, COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOAOIIPOBOAA, TMAPABIMUYECKUI IIpecc, MaHOMeTp,
6apoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,
MICIIO/Ib30BaHMeE YJIbTPa3BYKa B OBITY U TEXHUKE

2 TEITJIOBBIE SBJIEHUS
OcHOBHbIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEeopun

2.1 CTpoeHus BelllecTBa. Moenu TBEPAOTO, KUIKOTO ¥ ra3000pa3HOro
coctossHMi BenlecTBa. Kpucraymyaeckme  amopdHbIe Tejia

09 I BuskeHMe yacTull BemecTBa. CBSI3b CKOPOCTU IBMSKEHMS YACTUIL C

' TemIiepaTypoi. bpoyHoBcKoe aBuskeHme, nuddysus

2.3 CmaunuBaHyMe U KaUJIIpHbIE SIBJIEHUS

2.4 TenoBoe pacilypeHue u cskaTue

2.5 TenoBoe paBHOBecHe

Y BuyTtpennsia sHeprusi. Pabora ¥ Temsonepemaua KakK CIIOCOOBI

. M3MEHEHMSI BHYTPEHHEN SHEPTUM

2.7 Buppb! Tenonepenaun: TemJI0MPOBOHOCTb, KOHBEKIIVS, U3TyUeH e
HarpeBanue n oxnaxkaeHue teja. KosnmuecTBo TeryioTel. Y aenabHast

2.8 TEIJIOEMKOCTb:

O=cm(t,—1)
3aKOH COXpaHeHMs SHepPruy B TEIJIOBBIX Ipolieccax. Y paBHEHUE
2.9 TemJI0BOro OaJiaHca:

O +0, +..=0
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2.10

2.11

2.12

Wcnapenne u KoHpaeHcauusi. VIsmMeHeHNe BHYTpeHHeN SHEPTUM B
npoliecce ucmnapeHusi U KoHAeHcauuu. KumeHme >KUMAKOCTH.

Y nenbHas TeruioTa mapoobpasoBanusi: L = Q/m
BiiaskHOCTB BO3gyxa

[InaBneHne u KpUCTaJlJsim3anns. W3meHeHne BHYTDEHHEﬁ SHEepIrumn

ITpU I1JIaBJIEHUU U KPUCTaJIJIM3all . V/:LeanaH TeIJiIoTa IJIaBJIEHM!I:

,_ 9

==
m

2.13

2.14

2.15

BuyTpeHHsIT 3Heprus CcropaHmsl TOIUIMBA. YJeJbHAas TeIIoTa
CropaHms TOIUIMBA:

q=Q/m

[Tpunuymnbr  pabotsr TemioBbix aBurarenen. KIII TemmoBoro

IBUTaATeJsIs

Ilpakmuueckue pabomul

WsmepeHne yneabHON TEIIOEMKOCTM META/JIMYECKOTO LMIMHIPA;
KOJIMYECTBA  TeIUIOThl, TOJYYEHHOTO  BOAOM  KOMHATHON
TeMIlepaTypbl (PMKCUMPOBAHHOM MaCChl, B KOTOPYIO OITYIIEH
HarpeThIi UWIMHAP; KOJMUYECTBA TEeIUIOThI, OTAAHHOI'O HarpeThIM
IVJIMHAPOM, TIOCJIe OITyCKaHMSI €ero B BOAY KOMHATHOM
TeMIIepaTypbl; OTHOCUTEJIbHOM BJIQYKHOCTM BO3AYXa; YIEJIbHOM
TEeIJIOThl  IIJIaBjieHuMs  Jibga.  McciemoBaHue — M3MeHEHUS
TeMIIEpaTypbl BOAbI IPU  Pa3JIMUYHBIX YCJIOBUSIX; SIBJIEHUS
TeII00OMeHa IpyY CMEIIMBAaHMM XOJIOAHOW U TOpSYel BOMBI;

nmponecca ucCriapeHmns

2.16

Qdusuueckue feneHus 8 npupode: TIOBEPXHOCTHOE HATSDKEHME U
KalMJIIIpHbIE  SIBJIEHMST B TIpUpOAe, KPUCTAUIBI B IIPUPOJE,
m3nyyenne CoJiHIIA, 3aMep3aHMe BOJOEMOB, MOPCKME OpPMU3BI;

obpa3oBaHMe pOoChl, TyMaHa, MHesl, CHera

2.17

Texnuueckue ycmpoticmea: KanujuIsipbl, IIPUMePbI MCIIOJIb30BaHMS

KpuUCTaJlJioB, H(M,HKOCTHbIﬁ TE€PpMOMETD, HOATUMK TeMIIepaTyphbl,
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TepMOC, CUCTeMa OTOIJIEHUSI JOMOB, TMTPOMETPbI, IICUXPOMETD,

napoBasi TypouHa, IBUraTeib BHyTPEHHEro CropaHus

3 OJIEKTPOMAT'HUTHBIE SBJIEHW

3.1 OnexkTpusauys Tes. [IBa Buma aJeKTpUUYECKUX 3apsiioB
3.2 BsaumopenicTBue 3apsiskeHHbIX Tesl. 3akoH KysioHa
3.3 3aKOH COXpaHeHMsI JIeKTPUUYECKOro 3apsia

SJ'IGKTpI/I‘IeCKOG I1oJjie. HaHpH}KéHHOCTb JJIEKTPMNUYECKOIr'o II0JIA.

3.4 [TpuHUMIT CYTIepIO3UIIAN SJIEKTPUUYECKUX TT0JIel (Ha KaueCTBEHHOM
YPOBHE)
7c Hocutenu snexkTpuyeckux 3apsimoB. JleliCTBME 3JIEKTPUUECKOTO
' TIOJIS Ha 3JIeKTpuIecKye 3apsiabl. [IpOBOTHMKN U OUSJIEKTPUKNA
36 [TOoCTOSIHHBIN 37IEKTPUYECKUI TOK. [leMCTBUSI 3JIEKTPUUECKOTO
' toka. Cuia Toka. Hanpsiskenne. I = q/t, U= A/q
37 OJIeKTpUYeCcKoe  COIpPOTUBJIEHME. YIeJIbHOE  3JIeKTPUUECKOe
' conpoTusiienue: R = pl/S
3.8 3akoH Oma mij1s1 yyacTtka aynekrpuyeckon nenu: I = U/R
[TocnemoBaTebHOE COeIMHEHVE TTPOBOAHMKOB:
I =1, U=U,+U,. R=R, +R,
[TapannenbHOe coeHEHME MIPOBOTHMKOB PaBHOTO
3.9 COIIPOTUBJIEHMS:
U =U,. I=I1+II:R=%.
CmelraHHble COeIMHEHNS ITPOBOAHIKOB
3.10 Pabota 1 MoIIHOCTb 3jiekTpuueckoro Toka A = Ult, P = Ul
3.11 0=I" Rt
3akoH [I;xoyisa — Jlenia:
312 OmnbiT OpcTena. MarHuTHoe 1oJie MPSIMOTO IMPOBOAHMKA C TOKOM.

JIHMY MarHMTHOM MHIYKLVA
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3.13

3.14

MaruuTtHoe T1I0jIe IIOCTOSSHHOrO Mar"Hmra. BsaumomerncTsue

ITOCTOSTHHBIX MaI'HUTOB

,Z[el./JICTBI/Ie MaromMTHOTI'O ITOJIAA Ha ITPOBOOJHMK C TOKOM

3.15

Omnbitel  ®Dapapest.  SIBieHME  9JIEKTPOMArHUTHOM — MHIYKIIUAM.

ITpaBuno JleHia

3.16

3.17

3.18

IIpakmuueckue pabomul

V3mepeHre  2/IeKTPUUYECKOTO  COMPOTMBJIEHUSI  pe3UCTOpa;
MOIITHOCTY 3JIEKTPUUYECKOT'O TOKA; paboThl 3JIEKTPUUECKOTO TOKaA.
WccnenoBaHue 3aBUCMMOCTM CUJIbI TOKA, BO3HMKAIOIIETO B
MIPOBOJHMKE (PE3UCTOPHI, JTJAMIIOUKA), OT HaIpsbKeHMs Ha KOHIIAX
MPOBOOHMKA;  3aBUCUMOCTM  COINPOTMBJIEHMSI  OT  JJIMHBI
MIPOBOJHMKA, TIJIOIIAAYM €ro IOMepevyHoro ceyeHus] U yAeTbHOrO
COIPOTHUBJIEHUSI.

[IpoBepka TpaBuiaa mOJjIsI 3SJEKTPUUYECKOTO HAIPSDKEHUS IIpU
MOC/IeloBaTeIbHOM COeIMHEHUI TTPOBOIHUKOB; MpaBuIa sl CUJTbI
JIEKTPUUYECKOr0  TOKa  TpU  TapaUlelbHOM  COeAVHEHUU

MTPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qu3suueckue s6neHus 8 npupode: 3SJEKTpUUYECKUEe SBJIEHUS B
aTMocdepe, 3JIeKTPUIYECTBO JKMBBIX OPTaHM3MOB, MarHUTHOE TI0JIe
3evuin, Apeiid IOJIOCOB, POJIb MAarHUTHOIO ITOJIS OJIST SKM3HM Ha

3emiie, TIOJISIPHOE CUSTHUE

Texnuueckue ycmpoticmaa: 37eKTPOCKOII, aMIIepMeTp, BOJIbTMETD,
peocrar, CUETUMK 3JIEKTPUIECKOM SHEpPIuu,
3JIeKTPOOCBETUTEJIbHbIE 1110/ (10)0) 3 HarpeBaTejbHbIE
37IeKTPOIIpUOOPbI (IIPUMEPDI), 3JEKTpPUUECKMe IpeloXPaHUTEH,
37IEKTPOMArHuT, 3JIeKTPOABUTaTe/b IIOCTOSIHHOT'O TOKAa, FeHepaTop

ITIOCTOSIHHOI'O TOKa

3.19

SJ'IeKTpOMaI‘HI/ITHbIe BosiHbI. IlIkana 9JIEKTPOMArHMTHbIX BOJIH

3.20

JlyueBast Mmozenib cBeta. [IpsiMosMHeliHOe paclipoCTpaHeHue CBeTa

3.21

3aKkoH OTpa’kKeHls CBeTa. ITnockoe 3epKaJio
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3.22

[IpenomneHnue cBeta. 3aKOH IpeJIOMJIEHMS] CBeTa

3.23 Hucnepcust ceera
JInuza. Xopm nyuenn B JsmH3e. DOKYCHOe pacCTOsSIHME JIMH3BI.
3.24 OnTuueckast cuia JUH3bI:
D=1/F
3.25 I'1a3 kak orrrumueckas cucrema. OnTuueckye mpudopsI
Ipakmuueckue pabomul
VsmepeHne ONTMUYECKON CUJIbI COOMpAaIOIIel JIMH3bI, (POKYCHOI'O
paccTostHMSI coOmparoilieil JiMH3bI (M0 CBOMCTBY paBeHCTBA
pa3mMepoB IIpeaMeTa U M300paskeHNsl, KOT[a MpeaMeT pacloIosKeH
3.26 B IIBOITHOM (hOKYycCe), IToKa3aTeJist MpeIOMJIEHNST CTeKJIa.
WccnepoBaHne CBOMCTBA M300paskeHMsI, TTOTYYEHHOTO C ITOMOIIBIO
cobupaloe JIMH3bI, M3MeHeHUs] (POKYCHOrO pacCTOSHUSI JIBYX
CJIOKEHHBIX JIMH3; 3aBMCUMOCTM YyIJIa IPEJIOMJIEHUS CBETOBOI'O
JIyJa OT yTJIa MaieHys Ha I'PaHuIIe «BO3IYX — CTEKJIO»
@u3suueckue saeneHus 8 npupode: 3armenus ConHia u JIyHbl, 1iBeTa
3.27 TeJI, ONTHUUYeCKMe sIBjieHusI B aTMocdepe (1iBeT Heba, pedpakiius,
pagyra, MUpPax)
398 TexHuueckue ycmpoticmea: OYKM, TepuUcKomn, ¢oToanmnapar,
' ONTMYECKIE CBETOBO/IbI
4 KBAHTOBEBIE SBJIEHMS
i1 PagmoaktuBHOCTb. Asbda-, 6era-, ramMma-usayudeHus. Peakuym
. anbda-u 6era-pacnaga
49 OmnbiThl Pesepdopaa no paccesuuio anbda-dyactuil. [lnanerapHas
' Mo/ieJib aToMa
4.3 CocraB aToMHOro sigpa. M3orormbl
4.4 [Iepuon nmosypaciiaga aTOMHBIX siAep
n SnepHbie peakiyu. 3aKOHbI COXpPaHEHMUS 3apSIAOBOTO M MacCOBOTO

qyucea
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4.6

4.7

Dusuueckue seneHuss 8 npupode: €CTECTBEHHbIN PaAMOaKTUBHbBIN
($hoH, KOCMUYECKME JIYUM, PAAMOAKTUBHOE U3TyUeHNe ITPUPOIHBIX
MMHEPAJIOB, NEMCTBME PAOVOAKTUBHBIX M3JYYEHUI HA OpPraHu3M
yeJioBeKa

TexHuueckue ycmpolicmed: CIEKTPOCKOIl, WHIVBUIYaJIbHbIN

no3uMeTp, Kamepa BuibcoHa, siiepHasi SHepreTuka
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YYEBHO-METOIJUNYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
ITPOLECCA

o ®dusuka, 7 kinacc/ Ieppiukun .M., UBanoB A.l., AKiiMoHepHOe 00I111eCTBO
«3parenbctBo «IIpocBelenne»

» dusuka, 8 kinacc/ Iepoiikua A.B., AKimoHepHoe o011ecTBoO «/3maTenbCcTBO
«ITpocBerenmne»

» ®usmuka, 9 knacc/ I[epoikuua A.B., I'ytauk E.M., O6111ecTBO ¢ OrpaHMYeHHOM
oTBeTCTBeHHOCThIO «[IPODA »; AKimoHepHoe o611ecTBO «/3maTebcTBO
«IIpocBemenne»

HNPPOBbIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
NHTEPHET

bu6moreka IIOK
https://learningapps.org/
https://resh.edu.ru/subject/28/
https://uchi.ru/teachers/lk/main

OLHEHOYHBIE MATEPHA/JIbBI

®usmka. 7 kimacc. CamocTosiTe/IbHbIe ¥ KOHTPOJIbHBIE paboThl - MapoH A.E.,
Mapon E.A.

®usuka. 8 knmacc. CamocTosiTe/IbHbIE ¥ KOHTPOJIbHBIE paboThl - MapoH A.E.,
Mapon E.A.

®usuka. 9 kimacc. CaMocTosiTeIbHbIE ¥ KOHTPOJIbHBIE paboThl - MapoHn A.E.,
Mapon E.A.

®usuka. 7 knacc. U.B. 'ogoBa KoHTposbHbIE pabOThI B HOBOM (hopmare
®usuka. 8 knmacc. U.B. 'ogoBa KoHTposbHbIe pabOThl B HOBOM (hopmare
®usmuka. 9 knacc. U.B. 'ogoBa KoHTposbHbie paboThl B HOBOM (hopmare
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