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MNOSACHUTEJIBHAS 3ATIMCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs COCTAaBJICHAa Ha
OCHOBE TOJIOKEHUW M TpPeOOBaHUM K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBaTenbHONW TIporpammel, mpeacTaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
tdenepanpHOl paboyeil mporpammbl BocmuTaHus W KoHienmuu mpenoaaBaHus y4eOHOTO
npeamera «Pu3nkay.

[IporpamMma 1o ¢u3vke Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs COCTaBlieHA Ha
OCHOBE TIOJIOKEHUH M TpeOOBAaHMN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBaTenbHONW Tporpammel, mpeacTaBieHHbx B DPI'OC OO0, a Takke ¢ ydeToMm
(benepanpHOli paboueil MporpaMMbl BOCHUTAHHS W KOHIEMIHUU TPENoJaBaHus Y4eOHOTO
npeameta «Pusukay.

Copepxanue  mporpaMmbl 1o (usuke  HampaBieHo  Ha  (OpPMHPOBaHUE
€CTEeCTBEHHOHAYYHOW TPAaMOTHOCTH OOYyYalOUIMXCS W OpraHM3alfio HM3y4eHHs (QU3UKH Ha
JeSITeNIbHOCTHOW OCHOBe. B mporpamme mo (Qu3uMKe Y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOIO
npeamera B peanusamuu  TpeboBanuiit PI'OC OOO x mIaHUPYEMBIM JIMYHOCTHBIM U
METanmpeIMeTHbIM  pe3yidbTaTaM  OOydYeHHs, a  TakKkKe  MEXKIPEAMETHbIE  CBSI3U
€CTECTBEHHOHAYYHBIX Y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111€r0 00pa30BaHusl.

[IporpamMma mo ¢u3uke ycTaHaBIMBAaeT pacHpeesieHne y4eOHOTro maTepuana Mo rojiam
oOyuenust (o Kjaccam), MpeasaraeT MNPUMEPHYIO IOCIEIOBATEILHOCTh H3yYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUA [PEJAMETHOTO COJEpKaHUS U Yy4YeTe BO3PACTHBIX
0coOeHHOCTeH 00yUaromuXxCsl.

[porpamma o ¢usuke pazpaboTaHa C HEIbIO OKa3aHUS METOIMYECKON MOMOIIN YUUTEITIO
B CO3IaHUU padoyei MPOorpaMMebI 10 Y4eOHOMY IIPEIMETY.

®dwu3uka ABISETCS CHCTEMOOOPA3YIONINM ISl €CTECTBEHHOHAYYHBIX yUeOHBIX MPEAMETOB,
MMOCKOJIbKY (PH3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIICCCOB U SIBJICHHM, M3y9aeMbIX XHUMHCH,
Ouosorueii, actpoHoMHe U Qu3ndeckoil reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MPEeIOoCTaBisieT HauOoliee siCHbIe 0Opa3ibl MPUMEHEHHS HAay4HOTO METOoJa
MO3HAHUS, TO €CTh CIIO0CO0a MOIY4YEHUS JOCTOBEPHBIX 3HAHUI O MHpE.

Opna U3 THaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHUS B CTPYKType o0Iiero oOpa3oBaHUS
COCTOMT B ()OPMHpPOBAaHMM €CTECTBEHHOHAYYHOH TIpaMOTHOCTM W MHTEpeca K Hayke Yy
oOydJaronmxcsi.

WN3yuenne ¢us3uku Ha 0a30BOM YpOBHE TMPEANONAaracT OBJAJCHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSICHSATDH SBIICHUS,

® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

® UHTEPNPETUPOBATH JAHHBIC U HCIOJIb30BaTh HAYUYHbIE JOKA3ATEIIbCTBA JJI MOTYyUCHUS

BBIBOJIOBY.

Henmn wn3yueHuss (GU3NKU HA ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHHs OIPEACTCHB B
KOHLENIMK IpenofaBaHus yueOHoro npenMera «dusmka» B 00pa3oBaTeNIbHBIX OpraHU3alMIX
Poccuiickoit @enepannu, peanu3yonux OCHOBHbBIE 00IIe00pa30BaTeIbHbIEC TPOTPAMMBI.

Henu u3yyenus Gpu3nuKu:

e puOOpeTeHHe HHTEpeca M CTPeMIICHUS OOydYalolUXCsi K HAy4YHOMY M3y4YEHUIO

MPUPOJIBI, PA3BUTHE X UHTEIICKTYyaTbHBIX M TBOPUECKHUX CTIOCOOHOCTEH;
® pa3BUTHE TMPEACTABICHUH O HAYYHOM MeETOJ€ TIO3HaHUA U (POpMHUpPOBAHUE
HCCJIEI0BATEIIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;



e (opmHupoBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3y4eHHs] OCHOB CTPOCHUS
MaTepuH U PyHAaMEHTAIBHBIX 3aKOHOB (DU3HKH;
e (opmupoBaHue NpeACTaBICHUN O PO (PUIUKU AJIA Pa3BUTHUS APYTUX €CTECTBEHHBIX
HaYK, TEXHUKH U T€XHOJIOTHIA;
® pa3BUTHE NPEJCTABICHUA O BO3MOXHBIX cdepax Oyaymieil mnpodeccruoHanbHON
NeSITETFHOCTH, CBA3aHHOM ¢ (PM3HMKOI, MOATOTOBKA K JaJbHEHUIIEMY O0YyIEHHIO B 3TOM
HaIpaBJICHUU.
JlocTikeHre STHX Ieleil mporpamMmbl O (M3MKE Ha YPOBHE OCHOBHOTO OOILEro
o0Opa3zoBaHusi 00€CIIEUYNBACTCS PEUICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHMe 3HAHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXAHUYECKHUX,
TETUTOBBIX, JIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;
e MpuOOpEeTeHHEe YMEHHH OINUChIBAaTh U OOBACHATH (PUIUUYECKUE SBICHHS C
UCTIOJIb30BaHUEM IOJTyYCHHBIX 3HAHHM;
® OCBOEHHME METOJIOB PpELICHUs MPOCTEHIIMX PpacyeTHBIX 3a7ay C HCIOJIb30BaHUEM
(U3NIECKUX MOJIETICH, TBOPUECKUX U TPAKTHKOOPHUEHTHPOBAHHBIX 3a/1a4;
® Dpa3BUTHE YMEHUH HaOIIOAAaTh NPUPOJHBIE SBJICHUS W  BBINOJHATH  OIIBITHI,
nabopaTopHble pabOThl M IKCHEPUMEHTAIbHBIE HCCIEAOBAaHUS C HCIOIh30BaHUEM
U3MEPUTENbHBIX TPUOOPOB;
® OCBOGHHE INPHEMOB PabOTHI ¢ MHPOpPMAIUEH (PHU3MUECKOTo COIEp>KaHMs, BKIIIOYAS
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTKEHHSIX (U3UKU, aHaIu3 M KPUTUYECKOE
OlLIEHUBaHHE UH(POPMALINY;
® 3HAKOMCTBO cO cepamu MpodeccuoHaIbHON AESITeNbHOCTH, CBSI3aHHBIMU C (PU3UKOH,
U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKECHUAX (PHUIUIECKOM
HayKH.
OO1iee yuCiIO 4acoB, pEeKOMEHIOBAHHBIX 7S W3y4eHHs] (U3UKH Ha 0a30BOM ypOBHE, —
238 yacoB: B 7 knacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 9 KJ1acce — 102 Jaca 3 yaca B HEJIENI0).

[Ipenyaraemplii B mporpamMme 1o (U3MKE TEPEeUeHb JIa0OpaTOPHBIX PabOT W OIBITOB
SIBIIIETCS PEKOMEHIaTeIbHBIM, YUUTEIb JIelaeT BBIOOp MPH MPOBEACHUN Ta00PATOPHBIX paboT U
OIIBITOB C YYC€TOM MHAWBUAYAJIbHBIX 0COOEHHOCTEN 06y‘-IaIOIIII/IXC$I, CITMCKa 3KCIICPUMCHTAJIbHBIX
3aJlaHMid, TIpeIaraéMbIX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hu3uKe.



COIEPKAHUE OBYYEHUA

7 KJIACC
®u3uKa U eé pojib B IO3HAHUM OKPY Ka0UIero Mupa.

®usuka — Hayka o npupoze. fBneHus npuponasl. PU3nUecKue sBICHUSA: MEXaHUYECKUE,
TEIUIOBbIE, ANEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BenuuuHbL. M3mepenue ¢usnueckux BenuuuH. Pusznyeckue NPUOOPHI.
[TorpemnocTs n3MepeHnii MexayHapoaHasi CUCTEMA EANHULL.

Kak ¢usuka m apyrue ecreCTBEeHHble HAayKH M3y4aroT npupony. EcTecTBeHHOHay4yHBIH
METOJl IMO3HaHUA: HAOIIOJEHUE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMIKEHUE THIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKE THUIOTE3, OObICHEHHe Habmogaemoro spieHus. OnucaHue
(U3NYECKUX SIBICHUI ¢ TOMOILBIO MOJIeNei

Jemoncmpayuu.

1. MexaHuuyeckue, TEIIOBbIE, JJIEKTPUUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®uznueckue NpuoOOPHI U Mpoleaypa NPSMbIX U3MEPEHUN aHAJOTOBBIM U LIU(PPOBHIM

npubopom.

Jlabopamopusie padomot u onvimel.

1. OmnpeneneHue LEHbI JeIEHUS HIKAIbl K3MEPUTEIBLHOTO MTPUOOPA.

N3mepenue paccTossHAMN.

3. Hsmepenue 00bEMa )KUIKOCTH U TBEPOTO TEA.
4. OrmpeneneHue pa3sMepoB MaJIbIX TEJ.
5. N3mepenue temmeparypsl INpU MOMOILIM KUIAKOCTHOIO TEPMOMETpAa W JAaTUMKA

TEMIIEPATYpPBHI.
6. IlpoBenenme wucCCieOBaHUS IO MPOBEPKE THUMOTE3bI: MATBHOCTh TOJIETAa IIApPHKAa,
MYIIEHHOT'0 TOPU30HTANILHO, TeM OO0JIbIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.
IlepBoHauya/bHbIE CBeAeHHUS 0 CTPOEHUH BellecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mmepbl. OMNbIThl, AOKa3bIBAIOIIME
JMCKPETHOE CTPOEHHUE BEIECTBA.

JIBmkenue yactul BemiecTBa. CBSI3b CKOPOCTH ABWKEHHMS YaCTHUI[ C TEMIIEpaTypOu.
BpoynoBckoe nBwkenue, nudpdysus. BaummopaeiicTBHe YacTHIl BENIECTBA: MPUTSKEHHE U
OTTAJIKUBAHUC.

ArperaTHble COCTOSIHHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH W  TBEPABIX
(kpucTamnueckux) Tel. B3amMocBs3p MeXAy CBOHCTBAMHU BEIIECTB B Pa3HBIX arperatHbIX

COCTOSIHUSIX M MX aTOMHOMOJEKYISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBL.

Hemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JABHKCHHS.

2. Habmonenue nuddys3un.

3. HaGmonenue siBineHui, OOBICHSIOMMXCS MPUTSHKEHUEM WU OTTAJKMBAHMEM YaCTHI]
BELIECTBA.

Jlabopamopusie padomot u onvimel.

1. Omenka quaMeTpa aToMa METOJOM PAJIOB (C HCTONb30BaHuEM doTorpaduii).

2. OmbIThI O HAOJIIOICHUIO TEIUIOBOTO PACUIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISPHOTO MPUTSKEHUS.
JIBu:keHMe M B3aUMO/IeliCTBHE TeJl.



Mexannueckoe nBwkeHue. PaBHOMepHOe M HepaBHOMepHOe nBHKeHHE. (CKOpPOCTb.
Cpenssist CKopocTh ITPY HEPAaBHOMEPHOM JBMKEHHUU. PacdeT myTH U BpeMEHU JBUKECHHUSL.

SBnenue wHepnuu. 3aKOH HMHEpUMU. B3auMoaeilcTBHE Ten Kak MPUYMHA H3MEHEHUS
CKOPOCTH IBMXKEHHS Teln. Macca kak Mepa mHepTHOCTH Tena. IlmotHocTs BemectBa. CBsA3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYN B €IMHUIIE 00beMa BEIeCTBA.

Cuna kak xapakrepucThka B3aumojeiictBus Ten. Cuia ynpyroctd u 3akoH ['yka.
W3Mmepenue cuibl ¢ MOMOIIBIO JMHAMOMETpa. SIBieHue TaroreHus u cuna Tspkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocth. CrnokeHHE CHJ, HalpaBICHHBIX 110
onHOI mpsimoii. PaBHoxelicTBytomas cui. Cuna TpeHus. TpeHue CKONbKEHUS U TPEeHHUE MOKOS.
TpeHue B npupoie U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTro JIBH)KEHUS Tea.

2. HM3mepeHne CKOPOCTH MPSMOJIUHENHOTO JBUKECHUS.

3. HaGmonenue siBneHus: HHEPIUU.

4. HabmroneHue u3MEHEHHs] CKOPOCTH MTPH B3aUMOJICHCTBUH TeTl.
5. CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TE.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOU MPSIMOH.

Jlabopamopnuie padbomul u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABIKEHHUS (IIapuKa B >KUIKOCTH, MOJEIH
AJIEKTPUUECKOTO aBTOMOOUJISI U TaK Jlajiee).

2. OrmpeneneHue cpelHel CKOPOCTH CKOJBKEHUs Opycka WM IIapuKa MO0 HAKJIOHHOM
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TENA.

4. OrbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh PACTsDKEHUS (AegopMalui) Npy>KUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmbITbl, 1€MOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHsI CKOJIbKEHUSI OT Beca Tena U
XapakTepa CONPUKACAIOLINXCS TOBEPXHOCTEM.

JaBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

JaBnenne. CriocoObl yMEHbIIICHUS U YBETTUUEHUs JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JIaBJIEHUS Tra3a oT oObema, TeMreparypsl. [lepenada naBneHust TBEPABIMU TEIAMHM, KUIKOCTIMH
u razamu. 3akoH [lackans. IlHeBMaTnueckue MamMHblL. 3aBUCUMOCTH JABJICHUS KUJIKOCTH OT
ryounsl.  'mapocratmueckuit  mapagokc. CooOmaromuecss cocynabl.  ['mapaBindeckue
MEXAHU3MBI.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUymHBI CylIeCTBOBaHUS BO3AYIIHOU
obonmouku 3emun. Ombit Toppuuernnn. M3mepenune arMoc(epHOro naBieHUs. 3aBUCUMOCTh
aTMoc(epHOro JaBiI€HHS OT BBICOTHI HaJ YypoBHeM Mops. [Ipubopbsl 11 u3MepeHus
aTMoc(epHOTro aBIeHUS.

JleiicTBUE KUAKOCTH U ra3a Ha MOTrPy:KEHHOE B HUX Tello. BeITankuBaromas (apxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxoriaBanue.

emoncmpayuu.

1. 3aBuUCHUMOCTH AaBJICHHUS ra3a OT TEMIEPATYPBHI.

[lepenaya naBneHus )KUIKOCTHIO U Fa30M.
Coob1aronuecs: CoCybl.

I'mppasinueckuii npecc.

[IposiBnenue aeiicTBrs aTMOC(HEPHOTO JaBICHUS.

AW



6. 3aBHCHMOCTH BBITAJKWBAIOMICH CHJIBI OT OOBEMA TOTPYKEHHOW YacTH Tela W
IJIOTHOCTH KMJIKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOUIEH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcinoBue IUIaBaHWA TeEN: IIaBaHWE WM IOTPYKEHHE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJE OT 00b&Ma MOrpyKEHHON B JKHUIKOCTh
YacTH Tella.

2. OrmpeneneHue BBITAJKUBAIOMIEH CHIIBI, JEHCTBYIOIEH Ha TeJlo, MOTPY:KEHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBHCUMOCTHM BBITAJIKHUBAIOLICH CWIbI, JIEHUCTBYIOLIEH Ha TEIO B
JKUIKOCTH, OT MacChl TeJA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAJKUBAIONIEH CHUJIBI, TEUCTBYIOIIECH Ha
TEJIO B ’KUIKOCTH, OT 00BEMA MOTPYKEHHON B KHUJIKOCTh YaCTH TeJa U OT IUIOTHOCTU
KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOJKHM M OIpEAcIeHUEe €€
I'PY30I0ABEMHOCTH.

PaGora u MOIIHOCTH. DHeprus.

Mexanndeckast pabota. MOIIHOCTb.

[IpocTble MexaHHM3MBI: pblYar, OJOK, HAKJIOHHas IUIOCKOCTh. IIpaBuio paBHOBecus
priuara. [lpuMenenue mpaBuia paBHOBeCHs pbluara K OJOKY. «30JI0TO€ MPAaBHIIO» MEXAHUKH.
Kosddunment mnonesnoro neiictBusi (mamee — KIIJ) mpocteix MexanuzmoB. IIpoctsie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexanuueckass sHeprusi. KuHeTmueckas W moOTeHUManbHas dHeprud. [IpeBpaimienue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHUSI SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padbomul u onvimel.

1. Ompenenenue paOOTHl CHUIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tela IO

TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBaHue yClOBHI paBHOBECHS pblyara.
3. Usmepenne KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3yudeHue 3aKOHA COXPAHEHHS MEXAHUUYECKON JHEPTHH.
8 KJIACC

TenJioBble ABJICHUA.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpHHM CTPOCHUS BellecTBa. Macca
M pasMepbl aToMOB M MOJEKyJd. OmbBITEL, MOATBEPKIAIOIIME OCHOBHBIE IIOJIOXKECHHUS
MOJIEKYJIIPHOKMHETUYECKOU TEOPHH.

Monenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOro cOCTOsIHUI BemiecTBa. Kpucraminyeckue u
amop¢Hbie Tena. OOBsICHEHUE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX T HA OCHOBE TIOJIOKEHUI
MOJIEKYJISIDHO-KHHETHYECKOW Teopun. (CMauyumBaHME W KanWULIPHBIE sBIEHUS. TemioBoe
pacUIMpeHHe U CKaTue.

Temneparypa. CBsA3p TemmepaTypbl €O CKOpPOCTbIO TEIJIOBOI'O JBUYKEHHUS YACTHULI.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEM »JHEpruu: TeIuionepenaya u
coBeplieHre padboThl. Bubl Temonepenaun: TErIONPOBOIHOCTh, KOHBEKIIHS, U3Iy4YCHHUE.



KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BeLIECTBA. TeIIOOOMEH M TEIioBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. I[lnaBneHue u oTBepJeBaHUE KPUCTAIITMYECKHX
BEILIECTB. YJenbHas TemioTa IwiaBieHus. [lapooOpa3oBanue u KoHueHcanus. Mcmapenue.
Kunenue. YnenpHass Termiota mapooOpa3oBaHus. 3aBUCUMOCTb TeMIEpaTypbl KUIIEHUS OT
aTMOC(EpHOTO AaBICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHAs TEIJI0Ta CrOPAHUS.

[punmuner padotel TermoBbix asurateneit KIIJ[ TemnmoBoro nBurarens. TemoBble
JIBUTATEJIHN U 3aIIUTA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MTPEBPALICHHS SHEPIUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Ha6mronenrne 6poyHOBCKOTO JBHYKEHUS.
Ha6mronenue nuddysun.
Hab6mroienue siBneHn cMauynMBaHUs U KaMUJUISIPHBIX SBJICHHM.
HaGmntoneHue TeniaoBoro paciumpeHust Tel.
N3meHneHue naBieHus ra3a npyu M3MEHEHUH 00bEMa M HarpEeBaHUU WA OXJIAKICHUU.
[IpaBuiia u3MepeHus TEMIEpPaTyphl.
Buasl Terionepenayum.
OxJnax1eHre Ipy COBEPIIEHUH PabOTHI.
Harpesanue npu coBepiiieHUN padOThl BHEITHUMH CHIIAMHU.
. CpaBHEHUE TEIIOEMKOCTEN PA3IMUHBIX BEILIECTB.
. Habmoienue xumneHus.

LN WNE
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. HabmroteHne noctostHCTBa TeMIepaTyphl Py IUIaBJIEHUH.

13. Moaenu TEIIOBBIX JIBATATEICH.

Jlabopamopusie padomot u onvimol.

1. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUS.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MM caxapa.

3. OmnbIThl N0 HAOJIIOIEHUIO TEIUIOBOTO PACUIMPEHUS Ta30B, KUAKOCTEN U TBEPIBIX TEII.
4. OrmpeneneHue 1aBiIeHNs BO31yXa B OalJIOHE IIITPHULIA.
5. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JaBJICHHMS BO3JyXa OT €ro o0béma H

HarpeBaHUs WU OXJIAKICHHUS.
6. IlpoBepka THMOTE3Bl JIMHEWMHOW 3aBUCUMOCTH [JIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUUYECKOMN TPyOKe OT TeMIIEPaTyphl.
7. HaOmroneHue m3MeHeHMs BHYTPEHHEH SHEpruM Teja B pe3ysibTaTe TeIulonepeaayu u
paboTHI BHEIITHUX CHIL.
8. HccnenoBaHue sBIE€HUS TEIJIOOOMEHA NMPU CMEIIMBAHUU XOJIOAHON U ropsiueii BOJIBI.
9. OmpezeneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢
HarpeTbiM METAIIINYECKUM LIUITUHAPOM.
10. OmnpeneneHue yaeapHON TEIOEMKOCTH BEILIECTBA.
11. MccnenoBanue mpouecca uCnapeHus.
12. OnpeneneHne OTHOCUTENBHOMN BIaKHOCTH BO3/TyXa.
13. Onpenenenue yaeapHON TEIIOTHI IJIaBJICHUS JIbJA.
DJIeKTpUYecKHe M MATHUTHBIC SIBJICHMSA.
Onextpuzanus Teda. J[Ba poja sneKkTpuyeckux 3apsnoB. B3aumonelicTBue 3apsyKeHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aUMOJICUCTBHUSL 3apsSKEHHBIX TEN OT BEITHYHUHBI
3apsA70B U PACCTOSHUS MEXK]Y TEIAMH).



Onextpudeckoe mnose. HanpsxE€HHoCTh 3nekTpudeckoro nois. [lpunnun cynepno3unuu
AJIEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHbIM 3ieKkTpuueckuil 3apsa. CTtpoeHue
aToma. [IpoBOJHUKY U AMAIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsiia.

ONEeKTpUYeCKUd TOK. YCJIOBHSI CYIIECTBOBAaHUS JJIEKTPUYECKOrO TOKa. McCTOYHMKHM
MIOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOTO0 TOKa (TEMJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEeKTPUUECKUI TOK B )KUAKOCTSAX U rasax.

Onextpuueckasd uenb. Cuna Toka. OnekTpuueckoe HampsbkeHue. CoOIpOoTUBIEHHE
MPOBOAHMKA. YJIENbHOE COINpPOTUBJIEHHE BemecTBa. 3akoH Owma Juisi ydacTka LEMNu.
[locnenoBarenbHOE U NapaIeIbHOE COETUHEHUE IPOBOIHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTpUUECKOro Toka. 3akoH Jlxoyns—JIeHna. DiekTpuuecKkue 1enu
U TIOTPEOUTENN MIEKTPUUECKON sHepruu B ObITy. KopoTkoe 3amblkaHue.

IlocrosiHHble MarHuThL. B3anMopelcTBHE NOCTOSHHBIX MarHuTOB. MarnuTHoe IOJIE.
MarunuTtHOoe noje 3eMJIM U ero 3HaYeHHe JIJIs1 KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe mojie
JIEKTPUUECKOro TOKa. [IpMeHeHue 31eKTpOMarHuToB B TeXHUKE. JlelicTBUE MAarHUTHOIO MOJIs
Ha TMPOBOJHUK C TOKOM. OJEKTPOABUIATENb IIOCTOSHHOTO TOKa. lcmosb3oBaHue
AJEKTPOABUraTesIe B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

OnbiTel  @apanes. SBiaeHue saekTpoMarHUTHOM  wHAYKuuU. [lpaBuno  JleHma.
OnexkrporeHepatop. CrnocoObl MONYyYEHUS AICKTPUYECKOW SHEPruu. NEKTPOCTAHIIUUA Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa posa 31EKTpUYECKUX 3aps10B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEJI.
YCTpoUCTBO U JEHCTBHE IIEKTPOCKOIIA.

DIIEKTpOCTaTUYECKAsT MHTYKLIHS.

3aKOH COXpaHEHHUs HIEKTPUUECKHX 3apsi/IOB.

[TpoBOIHUKY U JUIIAEKTPUKH.

MopenupoBaHue CHIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.

HcTouHuKy TOCTOSITHHOTO TOKA.

Lo ~NUOhWN e

JIefiCcTBHS SIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIepMETPOM.
. Ismepenue 351eKTpuuecKoro HanpsiKeHUst BOTBTMETPOM.

I S =
D WNRO

. Peocrar n Mara3uH cOpOTHBIICHHUMN.

. B3auMonelicTBre NOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHHs TIOJI0OCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

e
O 00N O WU

. MaruuTHOe noJjie ToKa. JIEeKTPOMAarHur.

N
o

. [lelicTBME€ MarHUTHOTO MOJISI Ha MPOBOJHUK C TOKOM.

. DIEKTPOJBUraTeIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHOM UHIYKIUU.

. OnbrTel @apagest.

. 3aBUCUMOCTb HaIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUS.

N NN NN
“u b WON B

. DIIEKTpOreHepaTop MOCTOSTHHOTO TOKA.



Jlabopamopnuie padomut u onvimul.

OnbIThI 110 HAOTIOEHUIO SNIEKTPU3ALUHU T HHIYKIIUEH U TPH CONPUKOCHOBEHUH.
HccnenoBanue nelcTBUS JIEKTPUIECKOTO MO HA TIPOBOJAHUKH U JTUIIIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

H3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSIKCHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa U HapsKEHUS Ha PE3UCTOPE.

o vk wnNeE

7. OmbITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUUECKOTO  CONPOTUBIICHUS
IIPOBOJHHKA OT €T0 JJIMHBI, IUIOINAIH TONIEPEYHOr0 CEYCHMs U MaTepHara.

8. IlpoBepka mpaBuia CIIOKEHHA HANPSDKEHUH IPHU IOCIEJOBATEIBHOM COEOUHEHHUU
JBYX PE3UCTOPOB.

9. IIpoBsepka npaBuiia s CUJIBI TOKA IIPU NApAIIIEIIBHOM COEAUHEHUN PE3UCTOPOB.

10. Onpenenenue padboThI NEKTPUUECKOT0 TOKA, UAYIIETO YEPe3 PE3UCTOP.

11. OnpeneneHue MOITHOCTH JIEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYHIETO 4Yepe3 JIAMIIOUKY, OT HaNpsKCHUS
Ha Heu.

13. Onpenenenue KIIJ] narpeBarens.

14. HccnenoBaHre MAarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOrO IIOJS IOCTOSIHHBIX MAarHUTOB IpU HUX OOBEIMHEHUH H
pa3ieiICHUH.

16. HccnenoBanue 1eUCTBUS DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTh CHJIBI B3AUMOJECHCTBUS KAaTYIIKU C TOKOM U
Mar"ura oT CHJIbl TOKAa U HaIIPABJICHUS TOKA B KaTYyIIIKE.

18. N3y4yeHue neiCTBUS MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3y4eHue paboThl JIEKTPOABUraTEs.

20. U3mepenne KIIJI[ 31eKTpoABUTaTeIbHON yCTAHOBKHU.

21. OnbITHl MO MCCIEOBAHUIO SIBJICHHS DJIEKTPOMAarHUTHONM WHAYKLHUHU: HCCIIEI0OBAaHUE
WU3MECHEHUN 3HAYEHHUs U HAIIPaBIICHUs UHIYKIIMOHHOI'O TOKa.

9 KUIACC

MexaHn4yecKHe IBJCHMS.

Mexanuueckoe aBukeHHe. MarepuanbHas Touka. CucteMa orcu€ra. OTHOCUTEIBHOCTh
MEXAHUYECKOIO JBHXKECHUSA. PaBHOMEpHOE MNpsIMOIMHEWHOE JBWXKEHHE. HepaBHOMEpHOE
npsiMOIMHEHOe JBIKeHHe. CpemHsisi U MTHOBEHHAs CKOPOCTh Tejla MpPU HEPaBHOMEPHOM
JIBIDKCHUU.

Yckopenue. PaBHOycKopeHHOE TpsMOHHEHOe ABrxkeHne. CBoOoaHoe najeHue. OnbIThl
Tanmunes.

PaBHOMepHOE ABMXKEHUE O OKPY)KHOCTH. [lepuon m yactora oOpameHus. JIuHeiHas u
yriioBasi CKOpocTH. LIeHTpoCTpeMHUTENIbHOE YCKOPEHHE.

ITepsriii 3akoH Herotona. Bropoii 3akon Hetorona. Tpetuii 3akon Hetorona. IIpuniun
CYNEPIIO3ULINH CHIL.

Cuna ympyroctu. 3akoH ['yka. Cunia TpeHwus: cuia TPEHHUS CKOJIbKEHHUS, CHJIa TPEHHUS
MOKOS, IPYTU€ BUJbI TPCHUS.



Cuia TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHUS. YCKOpEHHE CBOOOTHOTO MaJcHHUS.
JBwxenune tmanetr Bokpyr Connpa. IlepBas kocmuueckass ckopocTb. HeecomocTh
MEPErpy3KH.

PaBHOBecue MaTepuanbHOM TOUKHA. AOCOMIOTHO TBEPAOE Teao. PaBHOBecHe TBEpIOTO TEna
C 3aKpEIUIEHHOW OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynbec tena. M3menenue umnynbca. MMmynbc cuibl. 3aKOH COXpPaHEHUS HUMITYINIbCA.
PeakxTuBHOE NBHIKEHHE.

Mexanunueckas paboTta U MOIIHOCTh. PaboTa cuil TshkecTH, ympyroctH, TpeHus. Csi3b

SHEPruu

n pa6OTI)I. HOTGHHI/I&J’IBH&H OHEpruAa TeEja, IMOAHATOrO HAaA IMOBECPXHOCTHIO 3CMIIH.

[loTenuuanbHas SHEPrus cxkaTou npykuHbel. Kunetnueckas sneprus. Teopema 0 KUHETHUECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW YHEPTUH.

emoncmpayuu.

1. HalmroneHue MEXaHUYECKOIO IBUKEHHUS TeJla OTHOCUTENIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHME ITyTE€H M TPAEKTOPUN ABMXKEHHS OJHOIO U TOrO XK€ TejJa OTHOCHUTEIBHO
Pa3HBIX TEJ OTCYETA.

3. HN3mepeHne CKOPOCTH U YCKOPEHUS NPSIMOITMHEUHOTO ABUKECHHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBUKCHMS.

5. HaOmropeHue nBUKEHHUS Tella IO OKPYKHOCTH.

6. HaOmroneHne MexaHHMUECKUX SIBICHUN, TPOUCXOAIINX B cucTteMe oTcuéra «Tenexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTEIILHO KaOruHeTa (PU3HKHU.

7. 3aBUCUMOCTb YCKOPEHUS Tejla OT MAcChl TeJla U ACUCTBYIOIIEH HAa HETO CHUIIBI.

8. HaOmronenue paBeHCTBa CUII IPU B3aUMOJEHCTBUU Te.

9. H3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKEHUH.

10. [lepenaua ummynbca MpU B3aUMOIEHCTBUU TEIL.

11. IlpeoOpa3oBaHus SHEPTUU MIPH B3aUMOICHCTBUHU TEII.

12. CoxpaHeHue uMIynbca Py HEYIPYroM B3aUMOJEHCTBHH.

13. CoxpaHeHue UMIyibca Mpu a0COMIOTHO YIIPYTOM B3aUMOJECHCTBHH.

14. HaGnroieHue peakTUBHOT'O IBUYKEHHUS.

15. CoxpaHeHue MEXaHU4EeCKOM HEPruu PU CBOOOIHOM Ma/ICHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPrUuy MPH JABMKEHUU TeJla 0] AEHCTBUEM ITPYKHUHBI.

Jlabopamopnuie padbomul u onvimel.

1. KoHcTpynpoBaHue TpakTa Uil pasroHa M JAJBbHEWINETO PABHOMEPHOIO IBUXKCHHS
HIApUKA WU TEIEKKH.

2. OmnpeneneHue CpeaHE CKOPOCTH CKONBKEHHs OpycKa WM JIBUKCHHUS IIapHKa IO
HAKJIOHHOM ITIOCKOCTH.

3. OmpeneneHue yCKOpEHUs Tejla IPU PAaBHOYCKOPEHHOM JABW)KCHHH IIO HAKJIOHHOMN
IUIOCKOCTH.

4. VccnenoBaHue 3aBHCHMOCTH ITYyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
HA4YaJIbHOU CKOPOCTH.

5. IlpoBepka TruMOTE3bl: €CIU IPH PABHOYCKOPEHHOM JBI)KEHHUM 0€3 HayaJbHOM
CKOPOCTH IIyTH OTHOCSATCS KakK psii HEUETHBIX 4YHUCEN, TO COOTBETCTBYIOIINE
IIPOMEXYTKHA BPEMEHHU OAMHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHMUS.

7. Onpenenenune KodPPHUIUEHTa TPEHUS CKOITBKEHHS.

8. Omnpenenenue KECTKOCTU NPYKUHBI.



9. Omnpenenenve pabOTHl CHUIIBI TPEHUS MPU PABHOMEPHOM [BHKEHHM Tella IO
TOPU30HTAILHON MOBEPXHOCTH.
10. Ompenenenue pabOThl CHUIIBI YIPYTOCTH MPU MOABEME Tpy3a C HCIOIH30BAaHHEM
HETMOABUKHOTO ¥ TOJIBUXKHOTO OJIOKOB.
11. M3y4yeHune 3aK0OHA COXPAHEHHUS SHEPTUH.
Mexannuyeckue Ko1e0aHUs U BOJIHBI.

KonebarensHoe aBmkeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWM: MEPUOJ, YacTOTa,
aMIUIUTyJa. MaTeMaTud4eckuii W MpPYKUHHBIM MasTHUKHU. [IpeBpamieHue »sHepruu mnpu
KoJe0aTeTbHOM JBUKCHHH.

3aryxatomue konebanus. BeiHyxnennsle konebanus. Pesonanc. MexaHu4yeckrue BOJIHBI.
CaoiicTBa MexaHnueckux BOJH. [IpoionbHbIe M nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHnueCKUe BOJIHBI B TBEPIOM TeJ€, CEICMUYECKHE BOTHBI.

3ByK. ' poMKOCTh 3ByKa U BBICOTAa TOHA. OTpaskeHue 3Byka. IHPpa3ByK U yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmonenue koaeOaHMii Tes MO AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIPYTOCTH.
2. HaOmronenue xonebaHuil rpy3a Ha HUTU M HA TIPY>KUHE.

3. HaOmnroneHue BBIHYXIEHHBIX KOJIeOaHHI U pE30HAHCA.

4. PacrpocTpaHeHHE MTPOIOJIBHBIX U TIONIEPEYHBIX BOJH (HA MOIEIH).

5. HalmoneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYEeCKUH pe30HaHC.
Jlabopamopusie padomot u onvimel.
1. OmnpeneneHue 4acTOTHI U MEPHOAA KOICOAHUH MaTEMaTHYECKOTO MAsITHHKA.
2. OrmpexeneHue 4acTOThI U NEpHOa KoJeOaHU| NPy KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MepHoja KoyieOaHUI MOJBELICHHOTO0 K HUTH Tpy3a OT
JUTUHBI HUTH.
4. HccnenoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHUH NPYKUHHOTO MasTHHKA OT MaccChl
rpysa.
5. TIpoBepka He3aBUCUMOCTU MeEpHOAA KOJEOAHW Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmnbITb, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh IE€pHOJA KOJEOAHWH NPYKUHHOTO
MasiTHUKa OT MAcChl Tpy3a U KECTKOCTU MPYKUHBL.
7. W3mepeHue ycKOpeHHsI CBOOOIHOTO MaIeHUsI.
JIEKTPOMATHUTHOE I0JIe H 3JICKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE TMoJie. DJEKTPOMArHUTHbIE BOJHBL. (CBONCTBA AIEKTPOMATHUTHBIX
BoJH. [lIkana 351eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHKue 3J€KTPOMAarHUTHBIX BOJH ISl COTOBOM
CBSI3H.
DnexTpoMarHuTHas npupona ceera. CKkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa IEKTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomul u onvimel.
1. H3yuyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C HOMOIIBI0 MOOMIIBHOTO Tene(oHa.
CaeToBbBI€ SIBJICHUS.
JlygeBass monenb ceta. Vctounuku cBeta. [IpsMonuHeliHOE€ pacmpoCTpaHEHHE CBeTa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHUs CBETA.



IIpenomiieHne cBeTa. 3aKOH MpEJIOMIICHHUA cBeTa. [IoHOe BHYTpEeHHEEe OTpaKEHUE CBETA.
Hcnonp30BaHuE MOJTHOTO BHYTPEHHETO OTPAXEHUS B ONITUYECKUX CBETOBOJAX.

JInaza. Xox mydedr B smH3e. Onrtudyeckas cucrema (oToamnmapara, MHUKPOCKONA U
Teneckona. I'a3 kak ontudeckas cuctema. bim3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. CrioskeHUe CIIEKTPaIbHbIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

LNk wWwNRE

[IpsimonuHEHOE pacIpoCTpaHEHHE CBETA.

OtpaxxeHue cBeTa.

[Honyuenune n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKIJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTHYecKuii CBETOBOI.

Xop tydeit B coOnparomeii JuH3e.

Xoz Jydel B paccenBarole JIMH3E.

[Nony4yenue n300pakeHU C IIOMOIIBIO JIHH3.

[punmun neiictBus ¢oroanmnapara, MUKPOCKONA U TEJIECKOTIA.

10. Mopaens riasa.

11. Paznokenue 0eoro cBera B CIIEKT.

12. [Nonmyuenue 6em0ro cBeTa MPH CI0KEHUU CBETA Pa3HbIX I[BETOB.
Jlabopamopusie padomot u onvimel.

1.
2.
3.

No wu s

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia TaIeHUSI.
W3yueHne XxapaKkTepuCTHK H300paKeHHUs TPEIMETa B IMIIOCKOM 3epKajle.
HccnenoBanue 3aBUCUMOCTH YTJia MPEJIOMJICHHSI CBETOBOTO JIyda OT yrjia MajcHUs Ha
TPaHUIIEC «BO3TyX—CTEKIO».

[Tonyyenue n300pakeHHi ¢ MOMONIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenrie HOKYCHOTO PACCTOSIHUS M ONITUYECKON CHIIBI COOMPAIOIICH JIMH3HI.
OMNBITHI TTO PA3TIOKEHHUIO OEIIOTO CBETa B CIIEKTP.

OnbITHl O BOCHPHATHIO I[BETA MPEIMETOB TPU HMX HAOIIOJCHUU Yepe3 I[BETOBBIC
GUIBTPHL.

KBanToOBBIC SIBJICHUS.

OmnbiThl Pesepdopaa u nnanerapHas mozens aroma. Moaens atoma bopa. Menyckanue u
MOTJIOIIEHUE CcBeTa aTOMOM. KBaHThL. JInHEeHYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hykinonnas mopnens aromHoro siapa. M3oromsl. PannoaktuBHble npeBpaimeHus. [lepuon
royrypacnaja aTOMHBIX sIIEp.

SnepHble peakMy. 3aKOHBI COXPAaHEHMsI 3aps0BOI0 U MacCOBOT'O YMCENl. DHEPIHsl CBA3U
aTOMHBIX szep. CBs3b Macchl U SHepruu. Peakuuu cuHTe3a M jAeneHus sanaep. VcTouHuKH
sHepruu CoJiHIIA U 3BE3I.

Snepnas >HepreTuka. JleMcTBUSA paAMOAKTUBHBIX U3JIyYCHHUM HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTphl U3Ty4eHUs U MOTJIOIIEHNUS.

CrnieKTphl pa3IuYHbIX I'a30B.

Crnektp Bozopoza.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTunka HOHMU3UPYIOLINX U3ITYYCHUH.

Perucrpanus n3nydeHus: npUpOAHBIX MUHEPAJIOB U IPOTYKTOB.



Jlabopamopnuie padomut u onvimul.

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYATBIX CIIEKTPOB H3TYUCHHUS.

2. HccnemoBanue TpPEKOB: U3MEPEHHE SHEPTUM YACTUIBI 1O TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. HMsmepenue pagnoakTHBHOTO (hoHA.

IToBTOPHUTENBHO0-000011IAK0 1M MOLYJIb.

[ToBTOPUTENHEHO-0000IAOIIMKA ~ MOJYAh NPEAHA3HAYCH I CHCTEMaTH3allid |
0000111eHUs TPEIMETHOTO COACPKAHUS U OIbITA EeATEeILHOCTH, MPUOOPETEHHOTO MTPH U3yUYECHUN
BCEro Kypca (pU3uKH, a TakkKe sl MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY SK3aMEHY IO
(bu3uKe 17151 00yJarOIIMXCsl, BEBIOPABIIUX 3TOT YICOHBIH MPEAMET.

[Ipy wu3yuyeHUH JAHHOTO MOJIYJS pealu3ylTCd U CHUCTEeMATU3UPYIOTCS  BUIbBI
NEeSTENbHOCTH, HAa OCHOBE KOTOPBIX OOECHeYMBAaeTCS JOCTHKECHHE TMPEAMETHBIX U
METaNpeIMETHBIX IIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHHS, (POPMUPYETCS €CTECTBCHHOHAYJIHAS
FPAaMOTHOCTh: OCBOEHHE HAaY4YHBIX METOJOB HCCJIEIOBAHMS SIBICHUW TPUPOJBI U TEXHUKH,
OBJIAJICHUE YMCHHUSIMH OOBSICHATh (PU3UUYCCKUE SBJICHHS, NPUMCHSS TOTYYCHHBIE 3HAHUS,
pemaTth 3a/1a4u, B TOM YUCJI€ KaUECTBEHHbBIE 1 SKCIIEPUMEHTAIIbHBIE.

[IpuHUIMIIHATBHO AEATETLHOCTHBIA XapaKTep JAHHOTO pa3jieia peanusyercs 3a C4ET TOoro,
YTO 00yYarolIrecs BBIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE MOJIYYEHHbIX 3HAHUM pacrio3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBICHUS
B OKPY’KaloIIeH MpUpO/Ie U MOBCEIHEBHON KU3HU;

WCIIOh30BaTh HAYyYHBIE METOJABI MCCIIECNOBAHUSA (DU3UUYECKUX SIBIICHUM, B TOM YHUCIE IS
MIPOBEPKHU THIOTE3 U MOTYyYSHHS] TEOPETUYECKUX BBHIBOIOB;

OOBSICHSITh HAYYHBIC OCHOBBI Han0OJIee BaXKHBIX JIOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HanpuMep, MPaKTHUYECKOTO UCIIOIB30BAHUS PA3IMYHBIX HCTOYHUKOB DHEPTUU HAa OCHOBE 3aKOHA
MIPEeBPAIEHUS U COXPAHEHHS BCEX M3BECTHBIX BUIOB YHEPTHUHU.

Kaxnmas w3 TeM JaHHOTO MOAYNS BKIIOYAET SKCIEPUMEHTAIBHOE HCCIIEOBAaHUE
ob6obmraromiero xapakrepa. Moynb 3aBepIiaeTcs: MPOBEACHHEM JUArHOCTUYECKON U OTICHOYHOM
paboThI 32 KypC OCHOBHOTO OOIIET0 00pa3oBaHUsl.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne Qu3MKM Ha YpOBHE OCHOBHOTO o00IIero oOpa3oBaHUS HalpaBlIeHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MPECAMCETHBIX 06pa30BaTeJIBHBIX PE3YyJIbTATOB.

B pesynpraTe w3ydeHHs (QU3NKKM HA YpPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs Y

oOyuatorerocs 0yayT copMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

- MPOSIBJIICHUE WHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUCKON (hU3NIECKOM
HayKH;

- IGHHOCTHOE OTHOIIEHUE K JOCTHKCHUSM POCCUNUCKHUX YIEHBIX-(PU3UKOB;

2) rpamJaaHCKOro 1 JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4YaCTUIO B O6C}’)K)1€HI/II/I O6HIGCTBCHHO 3HAYUMBIX U 3TUYCCKUX
npoOJeM, CBA3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM JTOCTIKEHUH (r3ukmy;

- 0CO3HaHHE Ba)KHOCTH MOPAJIbHO-3THUECKHUX MPUHLUIIOB B I€ATEIbHOCTH YYEHOTO;

3) 3¢cTEeTH4YeCKOro BOCIUTAHMSI:

- BOCIIPUSITHE ICTETHUECKHUX KadecTB (PU3MUECKON HAayKu: €€ TapMOHHUYHOIO MOCTPOCHUS,
CTPOroCcTu, TOYHOCTH, JIAKOHUIHOCTH,

4) HEHHOCTH HAYYHOI0 TO3HAHMS:

- OCO3HAHHWE IEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa TO3HAHUS MHDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUIIIEH COCTABIISIIOLIEH KYJIbTYPbI;

- pa3BUTHE HAYYHOH JTFOOO3HATEIILHOCTH, UHTEPECA K UCCIIEIOBATEIHCKOM eI TEIIbHOCTH;

5) dopMupoBanus KyJbTYpPbI 310POBbS U SMOLUOHAJBHOIO0 0J1arONOJIyYns:

- OCO3HaHHE IIEHHOCTH Oe30macHoro o0pas3a XH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpPaBWJI 0OE30MacHOr0 TMOBEJACHHUS Ha TPAaHCIOPTE, Ha JOpOTax, C
AIEKTPUYECKUM U TEIJIOBBIM 000PY/IOBaHUEM B IOMAITHHUX YCIOBHSIX;

- cOpMUPOBAHHOCTHh HaBBIKA PEQIICKCUH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
Ke MpaBa y APyroro 4ejoBeKa;

6) TPy10BOr0 BOCTIUTAHMSA:

- aKTUBHOE y4YacTHe B PEUICHUM MPAKTUYECKUX 3ajad (B paMKax CEeMbH, 00pa3oBaTeIbHON
OpraHu3aluy, TOopoja, Kpas) TEXHOJIOTMYECKOM U  COLMAIbHOM  HaIMpaBICHHOCTH,
TPEOYIOIMNX B TOM YKCiie U GU3UUECCKUX 3HAHUM;

- HHTEPEC K MPAKTUIECKOMY H3yUeHUIO ITpodeccHii, CBI3aHHBIX C (DU3HUKOIA;

7) IK0JI0OrHY€eCKOro BOCIIUTAHMS:

- OpHUEHTalMsi Ha TNpUMEHeHHe (U3MUYECKUX 3HAHUW IS pelleHus 3ajad B o0JacTu
Opr)KaIOIJ_ICﬁ CpCabl, IIIAHUPOBAHUSA IMOCTYIIKOB M OILICHKU HX BO3MOXKHBIX HOCHGI[CTBI/Iﬁ
JUUISL OKPYXKAKOIEH Cpeabl,

- OCO3HaHHeE II00ANBHOTO XapaKkTepa HKOJIOTUYECKUX MPOOIeM U IMyTel UX PEeIIeHNUS;

8) ajanTanuu K U3MEHSIIOIMMCSH YCJIOBUSAM COLMAJILHOI U MPUPOIHOM Cpe/bl:

- HOTp€6HOCTB BO BSaHMOHGﬁCTBHH IIpU BbIIIOJIHCHUU I/ICCJIGIIOBaHI/Iﬁ n TPOCKTOB
buznyecKoil HaNpaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHUX;

- IOBBIIIICHUEC YPOBHHA CBOEHY KOMIIETEHTHOCTH 4Cpe3 NPAKTUICCKYIO ACATCIbHOCTD,

- TOTpeOHOCTh, B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM uucie (OpMyIUpOBATH HIEH,
IIOHATHSA, TUIIOTE3bI O (1)I/I3I/I‘~ICCKI/IX 00BEKTAX U SIBJICHUAX

- OCOo3HaHHe Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;



¢ - [UIAHUPOBAHUEC CBOCTO PA3BUTHUA B HpI/IO6peTeHI/II/I HOBBIX (I)I/I3I/I‘IGCKI/IX 3HaHPII>i;

® - CTPECMJICHHUEC aHAJIM3UPOBATH U BBIABIIATH B3aMMOCBA3U IIPUPOIEL, 06HICCTBa N 3KOHOMUKH,
B TOM YHCJIC C UCIIOJIBb30BaHHUECM (I)I/I?»I/ILICCKI/IX 3HaHHI>i;

® - OLEHKAa CBOMX JCHCTBHM C Y4YETOM BIMSHUSA HA OKPYXKAIOIIYI0 CpENy, BO3MOXHBIX
17100aJIbHBIX TOCIEICTBHMA.

METAIIPEJMETHBIE PE3YJIbTATbHI

B pesynpraTte OCBOEHHs TporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOyuyaromierocsi OyayT cGOPMUPOBAHBEI MeTaNpeAMeTHbIEe Pe3yJbTaThl,
BKJIIOUAIOIME TIO3HABATEJIbHbIE YHUBEpCAJIbHbIE Yy4yeOHble JAEHCTBHS, KOMMYHHKATHBHBIC
YHUBEpCaJIbHBIC yueOHBIC ICHCTBUS, PErYJIATHBHbBIC YHUBEPCAIbHbIC yICOHbBIC ICHCTBHS.

ITo3HaBaTe/IbHbIE YHUBEPCAIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBrble Jjornyeckue neicTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN 0OBEKTOB (SIBJICHHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCU(PUKALIMM, OCHOBAHUS AJIsi 0000IEeH s
Y CPaBHEHUS;

BBISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBAEMBIX (paKkTax, JTaHHBIX U
HaOJII0IEHUSAX, OTHOCAIIUXCS K (PU3NUECKUM SBIICHUSAM;

BBISBIISATh MPUYMHHO-CIIEICTBEHHBIE CBS3M NMPH HM3Yy4eHUU (U3NYECKUX SIBICHUH WU
IIPOLIECCOB, JEJIaTh BBIBOJBI C HCIOJB30BAHUEM JIEAYKTUBHBIX W HHJIYKTHBHBIX
YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEITUYNH;
CaMOCTOSITEJIFHO ~ BBIOMpaTh CIOCOO pemieHus ydeOHOW (usmdeckoil 3amaum
(cpaBHEHHE HECKOJBKMX BapUaHTOB pELIEHMs, BBHIOOpP Haubosee MOAXOJIEro ¢
Y4ETOM CaMOCTOSATEIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrbIe uccienoBarejabCcKue NeiCTBUA:

HCII0JIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEILCKUIM MHCTPYMEHT MO3HAHUS;

MPOBOJAUTH TI0O CaMOCTOSITENIbHO COCTABIEHHOMY IUIaHY OIBIT, HECJIOXXHbBIN
bu3HYECKU IKCIIEPUMEHT, HEOOIBIIOE UCCIIeIOBAaHNE (PHU3UIECKOTO SBIICHUS;
OIICHMBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJIYYEHHYIO B XOJI€
MCCIIE0OBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (JOPMYTUpPOBaTH OOOOIIEHUS ¥  BBIBOABI IO  pe3ylbTaTaMm
MPOBEeAEHHOTO HAOII0ICHUSI, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PUIUIECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh MPEINOI0KEHUS 00 UX PA3BUTUH B HOBBIX YCJIOBHUSIX  KOHTEKCTaX.

PatGora ¢ undgopmaumeii:

MPUMEHSTh PA3IUYHBIE METOJbI, MHCTPYMEHTBHI M 3alpOChl MPH TIOUCKE W OTOOpE
UH(POPMAIINU WU TAaHHBIX C YYETOM MPEUIOKEHHOW yueOHOM (hU3MYecKOol 3a/1a4H;
aHAM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAITUIO PA3ITHIHBIX
BUJIOB ¥ (pOPM IIpEICTABICHHUS;

CaMOCTOSITEIIFHO BBIOMPATh ONTUMAIBHYIO (OpMYy MpeacTaBiIeHUS HHpOpMau u
WLITIOCTPUPOBATh pelIaeMble 3a/Ja4ll HECJIOXHBIMH CXEMaMH, JuarpaMMmaMu, WHOHN
rpaduKoi U UX KOMOMHAIIHSIMH.



KoMMmyHukaTuBHbIE YHHBepcaJibHbIe YueOHbIe 1eiicTBUS:

B Xo/€ OOCYyXJIeHHus Y4eOHOro Mmarepuaia, pe3ylbTaToB Ja0OpaTOpPHBIX pPaboOT H
MPOEKTOB 33/1aBaTh BOMPOCHI IO CYMIECTBY 00CYKIaeMOIl TEMBI U BHICKA3bIBATh HJICH,
HAIlEJICHHBIC Ha pellleHue 3a/1a4 U MoIep:KaHne O0J1aroKenaTeIbHOCTH OOIICHHUS;
COTIOCTaBJISITh CBOM CYXKACHHS C CYXICHHSIMH JAPYrUX YYacTHUKOB JIMAJIOTA,
00HapyXHUBaTh pa3IU4KUe U CXOACTBO MO3UIIHIA;

BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOIMYHO  TPENCTaBIATh  PE3yJAbTAThl  BBIMIOJIHEHHOTO  (DU3MUYECKOTO  OMbITa
(9KCTIepUMEHTa, UCCIIEIOBAHMUS, IPOCKTA);

MOHUMATh U WCIIOJIH30BATh MPEUMYINECTBA KOMAaHIHOW W WHIWBUIYaTbHOU pabOTHI
P PEIIEHUH KOHKPETHON (PU3UIECKOMN TIPOOIIEMBI,

MPUHUMATh LEJHM COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH JECHUCTBUS MO €€
JOCTIKEHHUIO: PaclpeeNiaTh poid, 00CYKIaTh MPOLECChl U Pe3yIbTaThl COBMECTHON
paboTbl, 00001I1aTh MHEHHSI HECKOJIBKHUX JIIOJICH;

BBIMOJHATh CBOIO 4YacTh PAa0OTHI, JOCTHUras KauyeCTBEHHOTO pe3ysibTaTra MO CBOEMY
HATPABICHUIO U KOOPAUHHUPYS CBOU JCUCTBUS C APYTUMHU YJICHAMHU KOMAH/IbI,
OLICHMBATh KA4yeCTBO CBOEro BKJIaJa B OOMMHA MNPOLYKT 1O KPUTEPHUSM,
CaMOCTOSITEIEHO CPOPMYITHUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHMBepcaibHble y4eOHbIe AeiicTBUSA

Camoopranuzanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOUINX JIJIsl PeIIeHUs
bu3nUecKux 3HaHUM;

OpUEHTUPOBATLCS B PA3IMUHBIX MOAXOAAX NPUHATUS pelleHUd (MHIMBUIYyaIbHOE,
IIPUHATHE PELICHUS B IPYIIIE, IPUHATUE PELLIEHUN TPYIIION);

CaMOCTOATEJIBHO COCTAaBJIATh AJITOPUTM pEIIeHUs (PU3MUECKOW 3ahaud MM IUlaHa
UCCIICIOBAaHUSI C Y4YETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IPEIJIaracMble BAPUAHTHI PEILICHU;

Jies1aTh BBIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CﬁMOKOHTpOJ’lb, 3MOLMOHAJIbLHBIA HHTEJLJIEKT:

J1aBaTh a/ICKBATHYIO OLICHKY CUTYallUH U MpeJylarath IjiaH €€ U3MEHEHUs;

OOBSCHATh MPUYUHBI JIOCTIKEHUS (HEIOCTHKEHHS) pe3yJbTaTOB JAESITeNbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YMCJIE B XOJ[ BBIIOJIHEHUS (HU3NYECKOTO
UCCIICIOBAaHUST WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATENHCTB, HM3MEHHUBIINXCS
CUTYallul, YCTAaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LIEIH U YCIOBUSIM;

CTaBUTH ce0sl Ha MECTO APYroro 4YesjoBeKa B XOe CIopa WIK AUCKYCCUU Ha HAyYHYIO
TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpU peleHUH (QU3NYECKUX 3ajJady WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

INPEIMETHBIE PE3YJIBTATHI



K xoHiy oOyuenuss B 7 KJjacce MpeIMETHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHHUIA:

UCIIONIb30BAaTh TMOHSATHUS: (U3NYECKHEe U XUMHYECKHE SBJICHUS, HaOIIoJeHue,
HKCHEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHMIBI (PU3MUECKUX BEIMYHMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHHS BeIeCTBa (TBEPIOE, KHIKOE, ra3000pa3HOE), MEXaHHUECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  IMPAMOJIMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYIOmas cuia, aedopmarus (ympyrasi, IUIAaCTHYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbI;

pasnuyath siBreHus (auddysus, TerIoBoe ABMKEHUE YacTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBH)KEHUE, MHEPLUs, B3aUMOJECHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOM OChbIO BpalleHMs, Iepejaya JaBieHUs TBEPABIMU
TEJIaMU, JKUAKOCTSIMH U razaMu, aTMoc(epHOe JaBJIeHUE, JIaBaHUE TeJl, IPEBPaLICHUs
MEXaHUYECKOM SHEPTHH) TT0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3MUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIICHUE U3yYCHHBIX (DH3MUECKUX SIBICHUH B OKPY)KaIOIIeM MHpE, B
TOM 4YHcie (QU3MUECKUe SBICHUS B NMPUPOJE: MPHUMEPHl JABWKEHHUS C Pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJAE, NEHUCTBHUE CUIIbI TPEHUS B NPUPOJE U
TEXHUKE, BIHMAHUE aTMOCQEPHOrO MaBJICHHs HA JKUBOW OpPraHu3M, IUIaBaHHE pbIO,
pblYary B Teje 4YeJoBeKa, NP 3TOM IEepeBOJUTH MPAKTHUECKYIO 3ajady B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKHU) (PU3NUECKUX SBICHUI;

OIKCHIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCTIOIB3Ys (hU3HUYECKHE
BEJIMYMHBI (Macca, 00BbEM, MJIOTHOCTH BEIIECTBA, BPEMsl, NMyTb, CKOPOCThb, CpPEIHSS
CKOpOCTb, CHJIa YHPYTrOCTH, CHJa TSDKECTH, BeC Teja, CWJla TpPEHUs, JaBJIECHUE
(TBEpmOro Tena, JKUAKOCTH, Ta3a), BBHITAIKMBAIOLIAs CWJAa, MeXaHW4yeckas pabora,
MOIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbL, KO3((UIHEHT TOJE3HOro JeWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTCHLUAIbHAs 3HEPrus), NpU ONHUCAaHUM IMPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICI HCIIOJIb3YEMBIX BETUUNH, UX 0003HAYCHUS U €AUHUIIBI
(GU3NYECKUX BEIUYMH, HAaXOAUTh (POPMYJIbl, CBS3BIBAIOILIME JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpa(UKH H3YYEHHBIX 3aBHCHUMOCTEH
(U3UYECKUX BEINYHH,

XapakTepu30BaTh CBOMCTBAa Tel, (DU3UYECKHE SIBIEHUS M IPOLECCHI, HCIOJIb3Ys
IIpaBUJia CJIOKEHUs CUJI (BJOJb OAHOMU IMpsiMoii), 3akoH I'yka, 3axoH Ilackans, 3akoH
Apxumena, mMpaBWIO paBHOBecHs phiyara (OJI0Ka), «30JI0TOE€ TPABUIIO» MEXaHUKH,
3aKOH COXpaHEHHs MEXaHHYECKOW OSHEpPruM, IpU OSTOM JaBaThb CIIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHUECKOE BbIPA)KEHUE;

OOBSICHATH (PU3UYECKUE SIBICHUS, MPOIECCHl U CBOWCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallli MPaKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPHUUYUHHO-
CJIEJICTBEHHBIE CBA3H, CTPOUTh OOBsICHEHNE U3 1—2 JTOrMYecKHX II1aroB ¢ Onopoi Ha 1—
2 UW3y4YeHHBIX CBOWCTBA (M3MYECKUX SBICHUH, (UBMYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3agaud B 1-2 JeHCTBHA, HWCHOIB3Ysd 3aKOHBI U (HOPMYIIBI,
CBA3bIBalOIIME (U3MYECKHE BEIMUYMHBI: HAa OCHOBE aHajlu3a YCJIOBUS 3aJauu
3allMCBIBaTh KPATKOE YCIIOBHE, MOACTABIATh (U3NYECKHE BEIUYMHBI B (HOpPMYINBI U
NPOBOJIUTH PAcU€Thl, HAXOAWTh CIPABOYHBIC JaHHBIC, HEOOXOAWMBIC IJISi pPEHICHUS
3aJja4, OLCHUBATh PEATUCTUYHOCTD MOJIy4€HHON (PU3NUECKOM BEITMUUHBI;



pacro3HaBaTh NPOOJEMbI, KOTOPblE MOXHO pELIUTh NPH HOMOIIM (HU3UYECKUX
METOAOB, B OIHCAHWM HCCIECNOBAHMS BBIACIATH IPOBEPSIEMOE IIPEAIIOIOKEHUE
(rumotesy), pas3nIuyaThb M HUHTEPIPETUPOBATh TMOJYYEHHBIH pE3ylbTaT, HaXOJIUTh
OLIMOKH B XO/I€ OTIbITA, JI€JaTh BBIBOBI 110 €T0 PE3YJIbTaTaM;

IIPOBOJIMTH ONBITHI 1O HAOJIONEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH IPOBEPSIEMbIE MPEANOJIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPEIJIOKEHHOTO0 000PYA0BaHNUs, 3alUChIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITOJIHATH NMPSIMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00b&éMa, CHUJIbI U
TEMIIepaTypbl ¢ HCIOJIH30BAHUEM AaHAJOTOBBIX M IHU(POBBIX MPHOOPOB, 3aMUCHIBATH
NOKa3aHMs IPUOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHUH;
IPOBOJUTH UCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKO BEIMUYMHBI OT APYrOM C
UCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PaBHOMEPHO JBHKYILETrOCs
TeJa OT BPEMEHM JBUKECHMSI TeJla, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKM MOBEPXHOCTEM Ted M HE3aBUCHUMOCTU CHJIBl TPEHUS OT IUIOLIAAU
COIPUKOCHOBEHHMSI TEJl, CWJIbl YIPYTOCTH OT YIJIMHEHMsI NPYXKHUHBI, BBITAIKUBAIOLIEH
cuibl OT OOBEMA NOrpy)KEHHOM 4YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOMHBI, HA KOTOPYIO IIOIPY’KEHO Telo,
YCIOBUH TMJaBaHMS TeJd, YCIOBHHM paBHOBeCHs pblyara U OJIOKOB), y4yacCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO WCCIENOBaHMSA, COOMpaTh YCTAHOBKY U  BBIOJIHSTH
U3MEpPEHUs, clenysd IMpPeUI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTAaThl MOJYyYECHHON
3aBUCUMOCTH (PM3WYECKHX BEJIMYMH B BUJE NPEUIOKEHHBIX TaONMMIl U TpaduKos,
JleJIaTh BBIBOJIBI IO PE3YJbTaTaM MCCIIEIOBAHHUS;

NPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BETUYMH (TUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, CUja TPEHUsS CKOJIBKEHHs, [aBICHHE BO3/1yXa,
BBITAJIKUBAIOIIAs CWJIA, JCHCTBYIOLAss Ha MOIPYKEHHOE B KHUIKOCTb TeEJO,
KO3 PHUIMEHT TOJE3HOTO JEHCTBUS MPOCTHIX MEXAHHM3MOB), CIEAYS HPEIJIOKEHHON
MHCTPYKLUU: TIPU BBINOJIHEHUH U3MEPEHUH COOMPATh HIKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCJIATH 3HAUEHUE UCKOMOM BEJIMUUHBL;

coOmofaTh TMpaBWiIa TEXHUKHM O€30MacHOCTH Mpu paboTe ¢ Ja00paTOpHBIM
o0opynoBaHuEeM;

yKa3bIBaTh MPUHLMIBI ACHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOILAIOLINECS] COCYbl, OapOMETp, pbluar, MOJBMXKHBIM U
HENOJIBUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha MX ONHMCAHMUA (B TOM 4HCIE: MOALIMIHUKH, YCTPOMCTBO
BOJIOIIPOBO/A, THUAPABINYECKHN INPECC, MaHOMETpP, BBICOTOMED, IMOPIIHEBOM HACOC,
apeoMeTp), UCIOJb3ys 3HAHUS O CBOWCTBAX (PU3MUECKUX SBICHUH M HEOOXOIUMBIC
¢u3nyecKkre 3aKOHbI 1 3aKOHOMEPHOCTH;

IOPUBOJIUTH MpHUMEpHl (HAXOAWTh HHGOPMAIMIO O MpHUMEpax) MPAKTUYECKOro
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUM B MOBCEAHEBHOW >KM3HHM JUIsl OOecreueHus
0e30IacCHOCTH TpH OOpalleHud C NpUObOpaMu U TEXHUYECKUMH YCTpOCcTBaMu,
COXpaHEHMsI 370pOBbsi M COOJIIOAEHHUS HOPM 3KOJOTMYECKOrO TIIOBEJCHUS B
OKpYKarolleu cpeae;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HH(popManuu B VHTepHETe B COOTBETCTBHU C
3a/IaHHBIM ITIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN U MYTEM CPaBHEHUS



pa3IUYHBIX UCTOYHHUKOB BBIACIATh HHPOPMALIUIO, KOTOPAsl SIBIISIETCS IPOTUBOPEUNBON
WIIA MOXeET OBITh HEZJOCTOBEPHOM;

MCIIOJIb30BaTh NPU BBHIMOJHEHUH Y4YE€OHBIX 3a/laHuil HAyYHO-MOMYJISIPHYIO JINTEPATYPy
(GU3NUECKOT0 CO/ep)KaHusl, CIpPaBOYHbIE MaTepHualbl, pecypchl cetu HTepHer,
BJIAJIETh NMPHEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs WHGOpMAIMU W3
OJHOM 3HAKOBOW CHCTEMBI B JIPYIYIO;

CO03/1aBaTh COOCTBEHHBIE KpAaTKHE MHChMEHHBIE M YCTHBIE COOOIICHHSI HAa OCHOBE 2—3
UCTOYHUKOB MH(pOpMaIK (U3NYECKOIO COAEPIKAaHUSA, B TOM YUCIIE MYOJUYHO AenaTh
KpaTKhe COOOMICHUS O Pe3yNbTaTax MPOEKTOB MM y4eOHBIX UCCIIEIOBAHUM, IIPU ITOM
rPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIM TOHATUHHBIM ammapaT Kypca (U3UKH,
COIPOBOKAATH BBICTYIIJICHUE NTPE3CHTALIUEN;

IIPY BBITIOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIIEAOBAHUI paclpeneisiTh 00SI3aHHOCTH B
IpyIIe B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a1a4aMy, CIEAUThH 3a BBIIIOJIHEHUEM IUIaHA
JEUCTBUM, aJEKBAaTHO OLEHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TIPYIIIIBI,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBHUE, YUUTBHIBASI MHCHHE OKPYKAIOIKX.

K xonHuy oOyueHus B 8 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJIKHbI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUI:

HCIIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHUE aTOMOB U
MOJICKYJI, arperaTHbleé COCTOSIHHS BEIIECTBA, KPHUCTAIMUECKHE M aMop(dHbIe Tena,
HACBIIICHHBIA U HEHACBIILEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIEPATYPA, BHYTPEHHSA
DHEPrus, TEMJIOBON ABUTATElb, dJIEMEHTAPHBIN JJIEKTPUUECKHUM 3apsij, IEKTPUUIECKOE
1oJjie, MPOBOJAHUKH W JIUAJNIEKTPUKH, TOCTOSIHHBINA AJIEKTPUYECKUH TOK, MarHUTHOE
oJIe;

pa3nuyath SIBIEHUS (TEIJIOBOE pACHIMPEHUE U C)KaTue, TeIulonepenada, TEIIOoBOE
paBHOBECHE, CMauyMBaHHME, KaNWUIAPHbIE SBJICHUS, UCHApEeHUE, KOHJECHCALUS,
IUIaBJICHUE, Kpuctajuusauuss  (OTBEpAEBaHME),  KHUIIEHHE,  TeIUlolepeaaya
(TEemIonpOBOHOCTh, KOHBEKIMS, W3IyUYEHHUE), AJIEKTpU3alMs Tell, B3auMOJEHCTBUE
3apsAA0B, JEUCTBUS DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE
MarHuToB, JAEMCTBME MArHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
UHAYKIMSA) TIO0 OINHUCAaHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh IPOSBICHUE N3YUYEHHBIX (PU3NYECKUX SBJICHUM B OKpPY’KaIOLIEM MUpE, B
TOM 4uciae (U3NYECKHE SBJICHUS B MPHUPOJE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIpHBbIE SIBJICHUS B MPUPOJE, KpPHUCTAUIBI B mpupoje, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHES, CHETa,
DIIEKTPUYECKUE SIBIEHUS B aTMoc(epe, BIIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE Mmoje 3emid, Apei( MOJII0COB, pOJib MAarHUTHOTO MOJS JJs >KU3HH Ha
3emJie, MOJIAPHOE CUSIHHME, MIPU 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (MPU3HAKM) (PU3UUYECKUX SBICHUM;

OTHCHIBATh U3yYCHHBIC CBOMCTBA Tel U (GU3NYECKUE SABICHUS, UCIIONB3Ys (PU3NYECKUE
BEJIMYMHBI (TeMmrepaTypa, BHYTPEHHSSI SHEprus, KOJMWYECTBO TEIUIOTHI, YHAEIbHas
TEIJIOEMKOCTh ~ BELIECTBA, yJElbHAs TEIUIOTAa IUIABJICHMS, YyJEJIbHas TEIIOTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KO3(DPHUIIMEHT MOJIE3HOTO
JIEHCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEJIbHASI BJIAXHOCTh BO3AYXa, 3JIEKTPUUECKHIM
3aps]l, CHUJIa TOKa, OJJIEKTPUYECKOE HaNpsHKEHHE, COMNPOTHBICHUE ITPOBOJHUKA,
yllelbHOE COMPOTHBIICHHE BEIECTBA, pab0Ta M MOLIHOCTH 3JIEKTPUUYECKOTrO TOKa), IpU



ONMHMCAHUU TPABUIBHO TPAKTOBATH (PUIUUECKUII CMBICT HCHOJIb3YEMbIX BEIUYHH,
0003HaYeHUsS] U eAUHUIIBI (PU3UYECKUX BEIWYHH, HAXOJIUTh (DOPMYIBI, CBSA3BIBAIOIINE
JaHHYIO (HU3MYECKYI0O BEIMYMHY C JPYIMMH BEJIWYMHAMH, CTPOUTH TpaduKku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITHYMH;

XapaKTCpPuU3oBaTh CBOMCTBA TCII, (bI/I3I/I‘-IeCKI/Ie SABJICHUA W MTPOHCCChI, HCIOJIb3YsA
OCHOBHBIEC TIOJIOXKEHHSI MOJEKYISIPHO-KMHETUYECKOM TEOpUr CTPOEHUS BEIIEeCTBa,
NPUHIMI CYNEPIO3UIMK ToJiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsina, 3akoH Owma ansi ygacTka memnu, 3akoH J[xoyms—JIeHna, 3aKoH COXpaHEHHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHa M 3alHCHIBATH €TO
MaTeMaTHYeCKOE BBIPAXKECHNUE;

OOBSACHATH (pU3MUECKHE MPOIeCCHl M CBOMCTBA TeJl, B TOM YHCIE€ M B KOHTEKCTE
CI/ITyaI_[I/Iﬁ MPAKTUKOOPHUCHTHPOBAHHOT'O XapakTepa: BBIABIISATH
MPUYIUHHOCIICACTBCHHBIC CBA3H, CTPOUTH 00bsicHeHHE W3 1—2 JIOTMYECKHX IIAroB C
ornopoi Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3afaud B 2-3 [EWCTBUA, HCIONB3YysAd 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIIME (U3MYECKUE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3aJauu
3aMKChIBaTh KPAaTKOE YCIIOBUE, BBISBISATh HEJOCTATOK JIAHHBIX JI PELICHUs 3a/lauH,
BBIOMpATh 3aKOHBI ¥ (OPMYIIBI, HEOOXOANMEBIE AJis €€ PEIIeHUs, IPOBOIUTH PACUETHI U
CpaBHHUBATH MMOJYUCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI\/JI BCJINYHNHBI C U3BECCTHBIMU JaHHBIMHU,
pacmo3HaBaTh MPOOJIEMBI, KOTOpPBIE MOXKHO PEIIUTh MPH TMOMOIU (PUINIECKUX
METOI0B, HCIIOJIB3Ys OIIMCaHUuEC HUCCJICJOBaHU, BBIACIIATH ITPOBEPACMOC
MPENIONIOKEeHNEe, OIICHUBATh MPABUJIBHOCTh TMOPSAKA MPOBEACHUS HCCIEAOBAHUSA,
JCJ1aThb BBIBObI,

IIPOBOJIMTH ONBITHI 110 HAOJIOICHUI0 (PU3UUECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwulsipHBbIC SIBJICHUS, 3aBUCUMOCTh JIaBIICHUS BO3lIyXa OT ero oOBéma,
TEeMIIEpaTypbl, CKOPOCTH TpoIiecca OCTHIBAHUS U HArPEBAHUS MPU U3ITYYEHHUH OT [[BETa
u3Iydaouei (moryiomaronieil) MOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIepaTypbl KUIKOCTH W IUIOIAAM €€ TMOBEPXHOCTH, OJJICKTPH3AIMS Tel U
B3aMMOJICHCTBUE AJIEKTPUUECKUX 3aps/iOB, B3aUMOJEHCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3YaIHM3alisl MArHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, AEMUCTBHUSI MAarHUTHOTO TIOJIS
Ha IIPOBOJHHUK C TOKOM, CBOICTBa QJICKTpOMArHura, CBOMCTBaA SJICKTPOABUTATCIIA
MIOCTOSTHHOTO TOKa): (OpPMYyJIUpOBaTh TMPOBEPsSEMbIC IMPEANOJIOKEHUS, COOMpaTh
YCTAaHOBKY U3 OpCAJIOKCHHOTO 060py110BaH1/1;1, OITMChIBATH X004 OIlbITa n
(bopMynupOBaTH BHIBOIBI,

BBIIIOJIHATE MPSAMBIC U3MCPCHUA TCMIICPATYPHI, OTHOCHUTEJIBHON BIAXKHOCTU BO3yXxa,
CWJIBI TOKa, HaAIPsIHKCHUA C MCIOJb30BAHUCM AHAJIOTOBBIX HpI/I60pOB U OJaTYUKOB
bu3NYeCKUX BEIWYMH, CPaBHUBATh pE3yNbTaThl W3MEpPEHUN C Yu€TOM 3aJaHHOI
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIMTH UCCIIEIOBAaHUE 3aBUCUMOCTU OHOW (M3MUYECKON BEIWYHHBI OT JIPYroil ¢
HCIIOJIb30BAHUCM TIPAMBIX I/I3M€peHI/Iﬁ (SaBI/ICI/IMOCTI) COIIPOTUBJICHHUA IMPOBOJHUKA OT
€ro JUIMHBI, IJIOAAN MOMEPEUHOr0 CEYCHHUS U YAEIbHOTO CONPOTUBIICHHUS BELECTBA
MIPOBOIHMKA, CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHHs Ha TPOBOIHUKE,
MCCIICIOBAaHUE TIOCIIEAOBATEILHOTO W MApaJIeIbHOTO COCTUHEHUH MPOBOTHUKOB):
IUTAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBINOJIHATH U3MEPEHUs, CIenys



MPEJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3YJIbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJE
Tabnuil U TpaduKOB, IeTaTh BHIBOJBI MO Pe3yabTaTaM HCCIEAOBAHNUS;

® [POBOJUTH KOCBCHHBIC HW3MEPCHHS (DH3UYECKHX BeIWUYWH (yAelbHAs TETUIOEMKOCTH
BEIIIECTBA, COMPOTUBJICHUE MPOBOJHUKA, pa00OTa M MOUTHOCTH JJEKTPUUECKOTO TOKA):
IUTAHUPOBATh U3MEPEHUS, COOHMpaTh JKCIEPHUMEHTAJIBHYIO YCTAaHOBKY, CIIEIYS
MPEIJIOKEHHOW HHCTPYKIUH, U BHIYUCIISATH 3HAYCHHE BETUYHMHBI;

e coOMroaTh TpaBWIA TEXHUKH O€30MacHOCTH TMIpH padore ¢ J1abopaTOpHBIM
o0opynoBaHUEM;

®  XapakTepHU30BaTh MPHHIUIBI JIEUCTBUS HW3YYCHHBIX MPHOOPOB U TEXHUYCCKUX
YCTPOMCTB C OMOpPON Ha MX OMHCAaHUA (B TOM YHUCIE: CUCTEMa OTOIJICHUS TOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETYHUK DIECKTPUICCKOU
DHEPTUH, JIIEKTPOOCBETUTEIIBHBIC TPHOOPHI, HArpeBaTECIIbHBIC JIICKTPOIPHUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEIOXPAHUTENH, DIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSTHHOTO TOKA), WCIONIb3Yysl 3HAaHUS O CBOMCTBaX (DM3MUYECKHUX SIBICHUU U
HE0OX0ouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOICTBA W HM3MEPUTEIbHBIE MPUOOPHI TIO
CXeMaM U CXEMAaTUYHBbIM PUCYHKAM (3KUJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUTATEIh BHYTPEHHETO CTOpPaHHUs, DIEKTPOCKOI, PEOCTaT), COCTABISATh
CXEMBI 3JIEKTPUYECKHX IIETe C TMOCIEeIOBATEIbHBIM U TapaUIeIbHBIM COCIUHEHUEM
AJIEMEHTOB, pa3iinyas ycJI0BHbIE 0003HAYCHUSI JIEMEHTOB JIEKTPUUYECKUX LIETEeH;

® T[PUBOJWUTH TPUMEPHl (HAXOAWTH WH(GOPMAIUIO O TMpUMEpax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3MUYECKUX 3HAHUM B IOBCEAHEBHOW >KM3HHM [UJIsl OOecreueHus
0e30MacHOCTH TpU OOpalieHHH C TpUOOpaMU M TEXHUYECKHUMH yCTPOWCTBAMU,
COXpaHCHHS 370pPOBbsi W COONIOACHHUS HOPM DJKOJOTHYCCKOTO TIOBEJCHHUS B
OKpYXKarolei cpene;

® OCYIIECTBISATh TOWCK WHpopManuu (usndeckoro comepkanus B HHTepHeTe, Ha
OCHOBE HMEIOIIMXCS 3HAHUA M TYTEM CpPaBHEHUS [OMOJIHHUTEIbHBIX HCTOYHUKOB
BBIJICTISITE MHPOPMAIUIO, KOTOpas SBJSICTCSI MPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOW;

® CIOJIB30BATh MPH BBITOJHEHUU YUEOHBIX 3aJaHUN HAYYHO-TIONYISPHYIO JTUTEPATyPy
(bu3NYeCKoro cojJep)kKaHusi, CIpPaBOYHbIE MaTepuaibl, pecypchl ceTtu HHTepHer,
BJIQ/IETh MpHEMAMH KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus WHPOpPMAIUU W3
OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

® co3laBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHHUs, 00oO0Ias
WH(POPMAIINIO U3 HECKOJIBKHX HCTOYHHKOB (PU3UYCCKOTO COACPIKAHUS, B TOM YHCIIEC
nyOINMYHO  TPEACTaBISITH  PE3yiabTaThl MPOEKTHOM WM  UCCIEN0BATEeNbCKON
JESATENBHOCTH, TIPU 3TOM TPAMOTHO HCIIOJB30BaTh M3YUYCHHBIN MOHITHIHBIN anmapar
Kypca (PU3MKH, COMTPOBOXK/IATh BRICTYIUICHUE TTPE3CHTAIINCIH;

® [pU BBINOJHEHWU Y4YEOHBIX MPOEKTOB U UCCIEIOBaHUN (PHU3UUECKUX MPOIECCOB
pactupeneNsaTh 00sS3aHHOCTH B TPYINIE B COOTBETCTBUHU C MOCTABICHHBIMU 3aJJa4aMH,
CIeIUTh 3a BBHINOJHEHHEM IUIaHA JEUCTBUH U KOPPEKTUPOBATH €ro, aJIeKBaTHO
OIICHUBATh COOCTBEHHBI BKJAaJ B  JCSATCIBHOCTH  TPYIIBI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, IPOSIBIISISI TOTOBHOCTH Pa3peiiaTh KOH(IIUKTHIL.

K konny oOydeHus B 9 kiiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI

OTpakaTb C(HOPMUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHHIA:



UCIIONIb30BAaTh TOHATHA: CHUCTEMa OTCYéTa, MaTepHallbHas TOYKa, TPAeKTOpHS,
OTHOCUTEIIFHOCTh MEXaHUYECKOTO JBWXKECHHS, nedopmManus (ynpyras, MiiacTHIecKas),
TPEHHE, IIEHTPOCTPEMHUTEIPHOE YCKOPEHHE, HEBECOMOCTh U TIEPErpy3KH, IEHTP
TSDKECTH, aOCONIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOro Tela, paBHOBECHE,
MEXaHWYECKHe KOJIeOaHWUsI W  BOJIHBI, 3BYK, WH(Pa3ByK H©  YIbTPa3BYK,
AJICKTPOMATrHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATBbHO30PKOCTh, CIEKTPHl HCIyCKaHWS W TOTJOLIeHHs, aibda, OeTa- W ramma-
W3ITy4eHUS, H30TOTIBI, SICpHAs YHEPTCTHKA,

pa3nuyath SBJICHHS (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JABWKCHHE, CBOOOTHOE MMAJICHUE TEll, PABHOMEPHOE
JIBUKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TeJ, PEaKTUBHOE JBUKCHHE,
KonebaTenbHOE JBIDKEHUE (3aTyXamllue W BBIHYXKICHHBIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOC JIBI)KCHHE, OTPaXEHUE 3BYKa, MNPSMOJMHEHHOE pPaCIpOCTPaHCHHE,
OTpakKeHHE U MPEIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3lioKeHUE
0emoro cBeTa B CIEKTP W CJIOXEHHE CHEKTPAIBHBIX IIBETOB, JHCIIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTHBHOCTh, BO3HUKHOBEHHUE JIMHEWYATOTO CIIEKTpAa W3Ty4EHUS )
M0 OIMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUEHHBIX (DHU3UUECKUX SIBICHUN B OKpYKarolieM Mupe (B
TOM 4Hclie (PU3UYECKHe SIBICHUS B TIPHUPOJIC: MPIMBEI U OTIUBEI, JIBYKCHUE IIAHET
CoHEeYHOM CHCTEMBI, PEaKTUBHOE BUKEHHE JKUBBIX OpPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHHE, CCHCMHUYECKHE BOJIHBI, IyHAMH, 3XO, IIBETa Te,
ONTHYECKUE SBJICHUS B  TPHPOJAC, OHOJOTHYECKOE  JICHCTBHUE  BUIAMMOTO,
yIbTPauOIETOBOIO M PEHTTEHOBCKOTO H3IyUYEHUH, €CTECTBEHHBIH paJuOaKTHBHBIN
GOH, KOCMHYECKHE JIy4d, PAAUOAKTHBHOE W3JIYYCHHUE TPUPOIHBIX MHUHEPAJIOB,
JIEHCTBUE PAJIMOAKTUBHBIX M3TYICHHI Ha OPraHW3M YeJIOBEKa), IIPH ITOM IIEPEBOINUTH
MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIIEATh CYIIECTBEHHBIC CBOWMCTBA (IIPH3HAKK)
(u3HYECKUX SIBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TN U (GU3NYECKUE SBICHUS, UCIIONB3Ysl (PU3NUECKUE
BEJIMYMHBI (CpEIHSS U MTHOBEHHAs CKOPOCTH Telia MPH HEPABHOMEPHOM IBUKCHHH,
YCKOpEHHE, TMepeMeIlIeHHe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAJCHUs, BEC Teja, UMITYJIbC Tea, UMITYIIhC
CHJIBI, MEXaHWYeCKas paboTa W MOIIHOCTh, TOTCHIIMATBHASI SHEPTHS TEJa, IMOTHITOTO
HaJl TOBEPXHOCTHIO 3€MJIH, TIOTEHIIMAIbHAS SHEPTUs CKATOW MPYKUHBI, KWHETHYECKast
9HEprusi, TOJHAs MEXaHW4YeCKash JHEPrusi, MEepuojJ M YacToTa KojeOaHui, JMHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTeb MPEIOMIICHUS
Cpenbl), MPU ONMUCAHUM TPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICT HCIOJIB3YEMBIX
BEJIMYMH, OOO3HAUCHUS W EIUHUIBI (PU3UYCCKUX BEIHYUH, HAXOIUTh (HOpPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYWHAMH, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBJICHUS W MPOIECCHI, UCIIONB3Ys 3aKOH
COXpaHEHHsI YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHS, MPUHIUI CYMEPHO3UINH CHII,
MIPHUHIIATT OTHOCUTENbHOCTH [ anmies, 3akoHbl HI0TOHA, 3aKOH COXPAHCHHS UMITYJIbCA,
3aKOHBI OTPAXCHHUS W TMPEIOMIICHHUS CBETa, 3aKOHBI COXPAHEHUsS 3apsSoBOr0 |
MacCOBOTO YHCEJI TpPH SICPHBIX pPEAKIHsIX, IPH OTOM JaBaTh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA U 3aITMCHIBATH M0 MaTEMAaTHYECKOE BBIPAKCHHE,



OOBSCHATH (PU3MUECKHE MPOLIECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyallUld ~ TPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIC CBS3H, CTPOUTH O0BSICHEHNE U3 2—3 JIOTMUECKHUX IIIaroB ¢ OMOPOM Ha 2—
3 u3yuyeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (U3NUYECKUX 3aKOHOB MM
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4uM (ONMUpAIOLIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), UCTIONb3Ys
3aKOHBI M (POpMynBI, CBsI3bIBaONINE (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBUS 3a/layd 3alMChiBaTh KpaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WIH
M30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIEC Ul PEIICHHUS,
NPOBOIUTh pPAacd€éThl W OICHWBATh PEATUCTHYHOCTh TOJYYCHHOTO 3HAYCHHUS
(buU3n4ECKOll BETUUNHBL;

pacmo3HaBaTh NPOOJIEMBbI, KOTOPBIE MOXXHO pEHIMTh IPH TOMOIIM (HU3HUYECKUX
METOOB,  MCIIONb3ys  ONHUCAaHHE  HUCCIIECAOBAaHUs,  BBIICNATH  IPOBEpsEMOE
NPEIOI0KEHNE, OICHUBATh TPABWIBHOCTh TOPSIKAa MPOBEACHUS HCCIEIOBAHUS,
JIeJ1aTh BBIBOJIbl, HHTEPIIPETUPOBATh PE3YJIbTAThl HAOIIOJCHUN U OIIBITOB;

IPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIH (PU3MYECKUX CBOWCTB
TeJl (U3ydeHue BTOpOro 3akoHa HblOTOHa, 3aKOHA COXpaHEHMs SHEPIUHU, 3aBUCUMOCTh
nepuoJia KojiebaHui NpyKMHHOTO MasgTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHUMOCTH OT aMIUTUTYABI MAJbIX KOJI€OaHHH, MPSIMOIMHEHHOE PaclipoCTpaHEHNE
CBETa, pa3jIoKeHUE OEoro CBeTa B CIHEKTP, M3YyYEHHE CBOWCTB H300pakeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHs IpeaMeTa B COOHMpAIOLIel JIMH3E,
HAOJIOZICHNE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB H3IYYEHHUsS): CaMOCTOSTEIHHO
co0upaTh YCTAHOBKY M3 N30BITOYHOIO HA0Opa 000PYAOBaHUS, ONIUCHIBATH XOJ1 ONBITA U
ero pe3yabTaThl, POPMYITUPOBATH BHIBOKI;

IPOBOJUTh IPU HEOOXOAMMOCTH CEpPHIO NPSAMBIX W3MEPEHUH, ONpenessis cpeaHee
3HAYCHHUE H3MepseMON BeNUYMHBI ((OKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBATH BBEIOOP Crioco0a M3MepeHus (M3MEPUTEIIBHOTO MMPHUOOopa);

NPOBOJIUTH HCCIIEAOBAHUE 3aBHCUMOCTEH (PU3MUYECKUX BEJIWYMH C HCIOJIB30BAHHEM
OpAMBIX M3MEpPEHUH (3aBUCUMOCTb IIyTM OT BPEMEHU IIPU PaBHOYCKOPECHHOM
JBIDKEHUM 0€3 HayaJbHOM CKOpOCTH, Iepuoja KojeOaHHi MaTeMaTHYecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTPAXCHHUSI CBETa OT yrja MaJeHUs U
yIila MpesioMJICHHs OT yIJla MaJeHus1): IUIAHUPOBAaTh UCCIIEIOBAHNE, CAMOCTOSTEIBHO
co0upaTh YCTaHOBKY, (UKCHpPOBAaTh pe3yJabTaThl IOJYYEHHOW 3aBHCHUMOCTHU
¢u3NYeCKUX BEJIMYUH B BHUJE TAOIUI] U rpadUKOB, IelaTh BBIBOIBI IO pPe3yiIbTaTaM
UCCIIe/I0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJeHHUS,
KECTKOCTh MPYKUHBI, KO3(PPUIUEHT TpEeHUsI CKOJBXKEHUs, MeXaHU4eckas pabora u
MOIITHOCTh, YacTOTa M TMEpPHOA Kole0aHWi MaTeMaTHYeCKOTO W TPYKHHHOTO
MasTHUKOB, ONTHYEeCKas cujia coOuparouiel JMH3bI, pPaJUOAKTUBHBIA (OH):
TUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W BBITIOJHATH
U3MEpPEHus, cienys NPeAOKEHHON MHCTPYKLIMHU, BBIYUCIATh 3HAYEHUE BEJIMYUHBI U
AQHAJIM3UPOBATh TOJIyYEHHbIE pE3yNbTaThl C YU€TOM 3aJaHHOM IOTPEIIHOCTH
WU3MEPECHUI;

coOmoaTh MpaBWja TEXHUKM O€30MacHOCTH TIpu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHbBIE MPU3HAKM HM3YYEHHBIX (PU3MYECKMX MOJEJeH: MaTepuanbHas
TOYKa, A0COIIOTHO TBEPJIOE TEJIO, TOUEUHBIH MCTOYHHMK CBETA, Jy4, TOHKAs JIMH3a,
IJIaHETapHas MOJIENIb aTOMAa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS M3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOI Ha UX ONMHUCAHUS (B TOM YHUCIIE: CIUJOMETP, JATYUKHU MTOJIOKEHUS,
pacCTOsIHUA U YCKOPEHHMS, PaKeTa, 3X0JI0T, OUKH, IEPUCKOII, (poToanmnapaT, ONTHIECKHUE
CBETOBO/IbI, CIEKTPOCKON, MJO03MMETp, Kamepa Buibcona), ucCmoib3ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOX0UMbIe PU3NUECKHE 3aKOHOMEPHOCTH;
HCIIOJIB30BAaTh CXEMBI U CXEMAaTUYHbIE PUCYHKH M3YYECHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPHOOPOB U TEXHOJIOIMYECKUX MPOLIECCOB IMpPHU PELIEHUH YydyeOHO-
IIPAKTUYECKUX 3a/1ay, ONTUYECKUE CXEMBI JUISI TOCTPOCHUS M300pakKeHUH B IJIOCKOM
3epKajie U COOMpArOILEH THH3E;

NOPUBOJIUTH MpHUMEpHl (HAXOAWUTh HHGOPMAIMIO O MpHUMEpax) MPAKTUIECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM XM3HM A OOecredyeHus
0e30macHOCTH MpH OOpalleHud C NpUOOpaMU U TEXHUYECKUMH YCTpOCTBaMu,
COXpaHEHHsI 3/I0pOBbSi M COOJIOACHHS HOPM SKOJOTMYECKOTO TIOBEJCHHUS B
OKpYXarolleu cpee;

OCYILECTBIISAITh MOUCK HH(pOpManuu (¢uzndeckoro conaepxkanus B HWHTepHere,
CaMOCTOATEJIBHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAaXOAUTh IIyTH OIpPEEeIICHUs
JIOCTOBEPHOCTH TIOJy4Ye€HHOM HWHGpOpMAIMM Ha OCHOBE HMEIOIIMXCS 3HAaHUM H
JIOTIOJIHUTEIIbHBIX UCTOYHHUKOB;

UCTOJIb30BaTh NMPH BHIIOJIHEHUU YUeOHBIX 3a/laHUil HayYHO-HOMYJSPHYIO JUTEPATypy
(Gu3NYECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, pecypcel cetu HHTepHer,
BJIaJIeTh MpPUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOpMALMU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/71aBaTh COOCTBEHHbIE MMCHbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaIuu
U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUECKOTO COACp)KaHUs, MyOJIMYHO MpPEICTaBIsATh
pe3yNbTaThl MPOEKTHON WJIM MCCIEN0BATEIBCKONU NESITENBHOCTH, IIPU 3TOM IPaMOTHO
UCTOJIb30BaTh HM3yYEHHBIH MOHATUHHBIA amnmapar H3ydyaeMoro pasjena (U3MKd U
COIIPOBOKIATh BBICTYIUIGHHE NpE3eHTalMed ¢ Y4€ToM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoandecTBo yacoB
Ne HanmeHoBanue pa3iesioB U TeM DJIeKTpPOHHBbIE (LU (POBbHIE)
KonTtpoabnblie | IlpakTHueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChl
padoThI padoThI
Pa3jen 1. ®usuka u e€ posib B IO3HAHUHU OKPY:KAKOIIETr0 MUPa
1.1 ®du3uka - HayKa O IPUpPOE 2 https://m.edsoo.ru/Z1V7L302N
1.2 dusnueckre BeINIUHBI 2 1 https://m.edsoo.ru/K5VOT6K4K
1.3 EcrecTBeHHOHAYYHBIN METOJ] TO3HAHUSA 2 1 https://m.edsoo.ru/UOY1E8T7R
Hroro no pazgeny 6
Pa3pea 2. [lepBonavajibHbIe CBeACHHSI 0 CTPOEHMHU BelleCTBa
2.1 Crtpoenue BeniecTna 1 https://m.edsoo.ru/W1D9YOC7F
BIDKEHHE U B3aUMOJIEHCTBHE YaCTH
2.2 A A H 2 1 https://m.edsoo.ru/A9I9P8S6R
BEIECTBA
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 https://m.edsoo.ru/Q6E9JOE6G
Uroro no pazgeny 5
Paznen 3. /IBu:keHune u B3auMojieiicTBue Tel
3.1 MexaHnuecKkoe JBMKCHUE 3 https://m.edsoo.ru/S8Y6F5F71
3.2 Nuepuws, macca, mIOTHOCTD 4 https://m.edsoo.ru/C318B7U3M
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/QOM2I0R3Q
Hroro no pazneny 21
Pa3pnen 4. /laBienue TBEPABIX TeJl, ’KUIAKOCTEH M Ta30B
aBienue. [lepemaua naBiaeHusT TBEPABIMHU
4.1 A peAl g pA 3 https://m.edsoo.ru/X9P8J2M7R

TCJIaMU, XXUJAKOCTAMHU U ra3daMHu




4.2 JlaBeHne KHUIKOCTH 5 https://m.edsoo.ru/Z9F3WOR9Z
4.3 ATtmocdepHoe naBneHue 6 https://m.edsoo.ru/Q8S1E3W1Q
eMCTBHE KUIKOC asa Ha
4.4 JLCHCTBHE JHAKOCTH H Taza f 7 3 htps://m.edsoo.rw/XIN1QITIK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazueny 21
Pa3pnen 5. Pabora 1 MOIIHOCTH. JHeprust
5.1 PaboTa 1 MOILIHOCTE 1 https://m.edsoo.ru/Q5A4L8M8W
5.2 [IpocThie MexaHU3MBI 1 https://m.edsoo.ru/P3H8TOGSW
5.3 Mexanudeckas SHEPTUst 1 https://m.edsoo.ru/KOPSFOMSI
Hroro no pazneny 12
PesepBHOE Bpems 3 https://m.edsoo.ru/V1S2D2X6R
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIIACC

KoanuectBo yacoB
HaumeHoBaHMe pa3/iesioB U TeM JaekTpoHHble (LndpoBbIE)
Ne ni/m Konrtpoabnsbie | IlpakTHnueckue
NMporpamMMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTbI
Pa3gen 1. TenjioBble siBJICHUS
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/FSE6H2VIR
1.2 TemioBble MpoUECCHI 21 1 5 https://m.edsoo.ru/F712M902V
Hroro no pazneny 28
Pasnen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJI€HUSI
2.1 ueKTp HHECKHE SAPBL. 3apskeHubIe Teia 7 1 https://m.eds00.ru/B7YSRIAZA
U UX B3aUMO/JICHCTBHE
2.2 IToCcTOAHHBIN INEKTPUIECKUN TOK 20 1 7 https://m.edsoo.ru/O5S3Y2NOJ
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 https://m.edsoo.ru/V2V6P6T3S
2.4 DneKTpoMarHuTHast WHAYKIIHUS https://m.edsoo.ru/V7C3B4P8F
Hroro no pazgeny 37
PesepBHOE Bpems 3 https://m.edsoo.ru/C8J6U6B71
OBIIEE KOJIMYECTBO YACOB I10
- 68 3 14.5

[NPOI'PAMME




9 KIIACC

KoanuectBo yacoB
HaumeHoBaHMe pa3/iesioB U TeM daekTpoHHble (LndpoBbIE)
Ne ni/m Konrtpoabnsie | IlpakTnueckue
NMporpamMMmbl Bcero o0pa3oBaTejibHbIE PECYPChI
padoThI padoTbI
Pa3zgen 1. Mexann4deckue siBJIeHHUS
MexaHndeckoe ABUKEHUE U CTIOCOOBI €ro
1.1 10 1 https://m.edsoo.ru/T8L5V2H4Q
OMHUCaHUs
1.2 BzaumopeiictBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHBI COXPaHEHHUS 10 https://m.edsoo.ru/TOI6K2G3M
Uroro no pazgeny 40
Pa3jnen 2. Mexanuveckne KoJa1e0aHHUS U BOJIHBI
2.1 Mexanuuyeckue KoneOaHus 3 https://m.edsoo.ru/R9I4YOM6Z
2.2 MexaHu4eckue BOJHbBL. 3BYK 1 https://m.edsoo.ru/I9K8UINEM
Hroro no pazgeny 15
Pa3pnen 3. DileKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHuTHOE 1oJe 1
3.1 P 6 2 https://m.edsoo.rt/E309B172L
ANEKTPOMAarHUTHBIE BOJIHbI
Wroro no pazueny 6
Pa3nen 4. CBeToBbI€ ABJICHUSA
4.1 3aKOHBI pacpOCTPAHEHMSI CBETA 6 2 https://m.edsoo.ru/F3GOV6H2Q
4.2 JIun3bl 1 onTUYecKkue TPUOOPHI https://m.edsoo.ru/Z8D1B7TOV
4.3 Paznoxenue 6emoro cBeTa B CEKTP 3 2 https://m.edso0.ru/Z9X0C2NOL
Hroro no pazgeny 15




Pa3gen 5. KBanToBbIe IBJICHUSA

5.1 Hcnyckanne v mOrjaoneHrne cBeTa arToMOM 4 1 https://m.edsoo.ru/R6V4J7VES
5.2 Crtpoenue aTOMHOTO siipa 1 https://m.edsoo.ru/L3EOT6R2Q
5.3 SnepHsbie peakuuu 1 https://m.edsoo.ru/Q4D3Z0RTM
Hroro no pasgeny 17
Pa3nea 6. [loBTopnTe1bHO-000011a101IMIiI MOYJIb
IT 6006
6.1 OBTOPEHHE T ODODIMEHHE CONCpRAtA 9 2 https://m.eds00.ru/O7S0Z6M31
Kypca Qpu3uku 3a 7-9 xinacc
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 7

[NPOI'PAMME




IHOYPOYHOE IIVTIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KouTposabHbie
padoThbI

IpakTn4yeckue
padoThI

Jara
U3Y4YeHU S

DJIeKTPOHHbIE HH(POBbIE
o0pa3oBaTe/bHbIE Pecypchl

®u3uka — HaykKa O PUPOJE.
SABnenus npupoasl. Gusndeckue
SIBIICHUSA

https://m.eds00.ru/DOC8D7TOT

MeX&HI/I‘IeCKI/Ie, TCIIIIOBEIC,
QJICKTPUYCCKUEC, MAarHUTHEIC,
CBCTOBBIC, 3BYKOBBIC ABJICHUS

https://m.edsoo.ru/D403V3C4E

duznyeckue BEINIUHEI U UX
HU3MCPCHHUC

https://m.edsoo.ru/ASLSF2X3M

Ypoxk-uccienoanue "N3mepenue

TEeMIIepaTyphl IPU OMOILIN
KHUJIKOCTHOTO TEPMOMETpaA U
JaT4YMKA TeMIIepaTypbl"

https://m.edsoo.ru/X5Y7T7W7L

Kaxk ¢usuka u npyrue
€CTECTBCHHBIC HAYKU U3Y4alOT
npuponay. EcrecTBeHHOHay4HBIN
MeTo no3HaHus. Onucanue
(bu3MYECKUX SIBICHUI C
MOMOILBIO MOJIeNen

https://m.edsoo.ru/S4G5Z7W4R

Ypok-uccnenosanue "[Ipoepka
TUIIOTE3bI: JAJbHOCTh II0JIETa
IapuKa, MymeHHoro
TOPU30HTAIILHO, TEM OOJIbIIIE,

https://m.edso0o.ru/G5G3K2T6F




4yeM OoJIblIe BBICOTA MycKa"

Crtpoenue BemiectBa. ONBITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOEHHUE BEIIECTBA

https://m.edsoo.ru/W9U7W3M3Y

Z[BI/I)KCHI/IG qacCTull BEIICCTBa

https://m.edsoo.ru/F6Y6C1WOU

Ypoxk-uccienoBanue «OnbITHI MO
HAOJIFOIEHUIO TEILIOBOI'O
pacuIupeHus Ta30By

https://m.edsoo.ru/ESM4S0P31

10

Ar peraTHbIC COCTOSAHUA BCUICCTBA

https://m.edsoo.ru/J7TM9IP7C5R

11

B3anmocBs3b MEX1y CBOMCTBAMU
BCIICCTB B paszx aneraTHI)IX
COCTOSIHUAX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUHN BOJIBI

https://m.edsoo.ru/W5H7U3F9Q

12

MexaHn4JecKoe JBIKCHHE.
PaBHOMEpHOE U HEpaBHOMEpPHOE
JIBIDKCHHE

https://m.edsoo.ru/R7JOL1Y27Z

13

CxopocTb. Equnuiibpl ckopoctu

https://m.edsoo.ru/R4J1R8COD

14

Pacuer iyt u BpemeHun
JBAYKEHUS

https://m.edsoo.ru/NOZ2K8U7M

15

HNuepuus. 3akoH UHEPIUH.
BsauMmopelicTBue Tea Kak
MPUYMHA U3MEHECHHSI CKOPOCTH
JIBYKEHMS TE

https://m.edsoo.ru/A3L5S3L4X

16

IImoTHOCTH BemecTBa. Pacuer
Macchel 1 00beMa Tejia 10 €ro
IJIOTHOCTH

https://m.edsoo.ru/V6Z9Y5B6W




17

JlaboparopHas paboTa
«Omnpenenenue MIOTHOCTH
TBEPAOIO TEIa»

https://m.edsoo.ru/S7G8LEPOD

18

Pemrenue 3agad mo reme
"[TIimoTHOCTH BemecTna"

https://m.edsoo.ru/M310L.OM4V

19

Cuna xKak xapakTepuCcTHKa
B3aumojencTBus Ten. Cuna
ynpyrocti. 3akoH ['yka

https://m.edsoo.ru/J7TIMOSS8L

20

JIaGoparopHas pabota
«M3ydenue 3aBUCUMOCTH
pacTtspkenus (aedopmarumn)
MPY>KUHBI OT TIPUIIOKEHHOU
CHJIBI»

https://m.edsoo.ru/USG2K4X2X

21

22

SIBnenune Tarorenus. Cuina
TAXKCCTHU

CBsi3b MEX]Y CHIION TSIKECTH U
Mmaccoi teja. Bec Tena. Pemenne
3azay o teme "Cuia tsoxecta"”

https://m.edsoo.ru/V9K3R1J4C

https://m.edsoo.ru/L416S5C6B

23

Cuna TsKeCTH Ha IPyTuX
mwiagerax. Pusmyeckue
XapaKTEPUCTUKH TUIAHET

https://m.edsoo.ru/J3P1JOR6G

24

I/I3MepeHI/Ie CHIIL. Z[I/IHaMOMeTp

https://m.edsoo.ru/H6B5Z7S7H

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/T1A7G9TOW

26

CrioxeHue IByX CHII,
HaIlpaBJICHHBIX 110 OJTHON
psIMOM. PaBHOZEHCTBYIOIIAs CUTI

https://m.edsoo0.ru/M7B5G50Q1S

27

Pemrenne 3amayg mo Teme
"PaBHOelicTBYIOIIAS CHIT"

https://m.eds00.ru/S9S0A2G8G




28

TpeHue cKoNbKEHUS U TPEHHE
nokosi. TpeHue B npupoje u
TEXHUKE

https://m.edsoo0.ru/Y572X9T0D

29

JlaboparopHas paboTa
«3yueHne 3aBUCUMOCTH CHIIBI
TPEHUS CKOJILKECHUS OT CHJIBI
JABJICHHS U XapaKTepa
COIPHUKACAIOIINXCS
IMOBEPXHOCTEMN»

https://m.eds00.ru/S405T2N21

30

Pewenue 3agau Ha onpeneneHme
PaBHOJACHCTBYIONICH CUJITBI

https://m.edso00.ru/S8X3Z8ESN

31

32

Pemenne 3amau no remaMm: «Bec
tenay, «I'papuueckoe
n3o0paxkeHue cuim», «CUIIb,
«PaBHOZEHCTBYIONIAS CUID)

KonTponbhas paborta o temam:
«MexaHmueckoe IBIKEHHUEY,
«Macca, TIII0OTHOCThY», «Bec
Tenay, «['padudeckoe
n3o0paxeHue cuimy, «CUIbDy

https://m.edsoo.ru/K9T0Z801]J

https://m.edsoo.ru/U4Y0Y4MOZ

33

JaBnerune. CiocoObl
YMCHBIICHUSA U YBCIIMUYCHUS
JaBJICHUS

https://m.edsoo.ru/PSF1P3P1A

34

JaBieHnwue raza. 3aBUCHMOCTh
JIaBJICHMS Ta3a OT 00bEMa,
TeMIIepaTypbl

https://m.edsoo.ru/J5Q50Q3A7S

35

[Tepenaua naBneHus: TBEPABIMU
TeJaMU, JKUIKOCTSIMHU M Ta3aMH.
3akoH [lackais

https://m.edsoo.ru/SEM4I516V




36

Z[aBJ'IeHI/IC B ’KMAKOCTH M I'a3€,
BBI3BAHHOC I[CﬁCTBPICM CHJIBI
TAXKCCTHU

https://m.edsoo.ru/P9T7U9I0W

37

Pemrenue 3agad mo reme
«JlaBIIeHUE B *KUJKOCTH H rase.
3akoH [lackansa»

https://m.edsoo.ru/P3Z4T7X2H

38

Coobmarommecst Cocyabl

https://m.edsoo.ru/D1L8KS5Z1E

39

I'mppaBnuueckuii mpece

https://m.edsoo.ru/Q8I3F1N2H

40

Manomertpsl. IlopmHeBon
KUJIKOCTHBIM HAacOC

https://m.edsoo.ru/Y2FO9W6NG6E

41

Atmocdepa 3emiu. [Ipuannbt
CYILIECTBOBAHMS BO3YILIHON
00050uKky 3eMiind. 3aBUCUMOCTb
aTMOC(EpPHOTo AaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPs

https://m.edsoo.ru/T5X4E4R9R

42

Bec Bozmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edsoo.ru/V6JOG1DOV

43

N3mepenune atMmochepHOro
napieHus. OnsiT Toppuuennu

https://m.edsoo.ru/G3J5F2U1A

44

3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHUA OT BBICOTHI HaJl
YPOBHEM MOPSI

https://m.eds00.ru/A3S9J5SMOP

45

bapomeTtp-anepou.
ATtMochepHoe TaBIeHHE HA
PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/W502H6F5V

46

Pewenue 3agau no reme
"AtMmochepHoe naBieHue"

https://m.edsoo.ru/HSHOV1T3P

47

JlelicTBUE KUJIKOCTH U Ta3a HA

https://m.edsoo.ru/E2P8Y 7147




MOTPYKEHHOE B HUX TEJO.
ApxumMeioBa cuia

48

JlaGopaTopHast pabota
«OrnpeneneHne BbITAIKUBAIOLIEH
CHUJIbI, ICUCTBYIOLLEH HA TEJIO,
MOTPY>KEHHOE B KUJKOCTb)

https://m.edsoo0.ru/X6V4Q6P8Z

49

JlaGopaTopHas paboTa 1o Teme
«HccaenoBaHne 3aBUCUMOCTH
BEca Teja B BOoAE OT 00bEMa
MOTPYXEHHOHN B )KHUJIKOCTh YaCTU
Tena»

https://m.edso00.ru/S2J0KONSP

50

IlnaBanue Texa

https://m.edso00.ru/P2K8C006X

51

JIaGoparopHas paboTa
"KoHcTpynpoBaHue apeomeTpa
WA KOHCTPYUPOBAHUE JIOAKHU U
OIpeJIeNicHuE €€
rpy30n0abEMHOCTH"

https://m.edsoo.ru/C4R5T8Y2V

52

Pemenne 3amay mo remam:
«[InaBanue cyaos.
BosnyxonnaBanuey, «JlaBienue
TBepI[I)IX TCI, )KH)IKOCTGfI 158
ra3oB»

https://m.edsoo.ru/A9D20Q8A3H

53

Mexanunueckas paboTa

https://m.edsoo.ru/C2M3D5Y4L

54

MomtHocTth. EquHunesr MomHocTi

https://m.edsoo.ru/H8Y9KOX2T

55

VYpok-uccnenopanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPU
noabEMe 1o JectHuue"

https://m.edsoo.ru/T7G0J7WS5I

56

[IpocTeie MexaHu3Mbl. Phryar.

https://m.edsoo.ru/B3U9T8M3K




PaBHOBecue cuil Ha pbryare

57

KonTponbhas pabora o teme
«/laBieHne TBEpABIX TEN,
KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas nmpoBepodHas
pabota

https://m.edsoo.ru/ROTOHON1C

58

PesepsHblit ypok. Pabota ¢
TEKCTaMHM 110 TeMe «/laBneHue
TBEPIBIX TEN, JKUIKOCTEN U
ra3oB» / Beepoccuiickas
poBepoyHas pabora

https://m.edsoo.ru/W1TOB1B8U

59

60

Poryaru B TexHuke, ObITY U
npupoze. Jlabopartopnas pabota
«HccnenoBanue ycioBuit
PaBHOBECHS pblyara»

Pemrenue 3agad mo teme
«Y cI0BUsL PAaBHOBECHSI pbI4ara

0.5

https://m.edsoo.ru/RSK100H9K

https://m.edso00.ru/L5G5Q2K80

61

Koadduuuent noneznoro
NeHCTBUS MEXaHU3Ma.
JlaGopaTopHast pabota
«M3mepenue KIIJI HakIOHHOM
TUIOCKOCTI

0.5

https://m.edsoo.ru/J4K776J21

62

Pemenue 3agau mo teme "Pabora,
mortHocTh, KITT"

https://m.edso00.ru/Z8Y8DOL2Y

63

Mexanndeckast SHEprusl.
Kunernueckas u noreHuuanbHas
JHEpIus

https://m.eds00.ru/P4V40409T

64

3akoH COXpaHCHUA

https://m.edsoo.ru/LON7TOD9C




MEXaHUUYECKOM OHEPIrun

65

YPOK-3KCIIEpUMEHT 10 TEME
"JKcrnepuMeHTaNbHOE
ONPEAEICHUE U3MEHEHUS
KMHETUYECKOM M MOTSHIIMAILHOM
SHEPIryu MPHU CKATHIBAHUU Teja
10 HAKJIOHHOM IITOCKOCTH"

https://m.edsoo.ru/Y6G40O9K7U

66

KonTponbhas padbora o teme
«PaboTa 1 MOIIHOCTb. DHEPTUSD

https://m.edsoo.ru/P2Z7P4G4N

67

PeseprubIii ypok. PaGora ¢
TEKCTaMU IO TeMe
"MexaHndeckoe aBmKeHne"

https://m.edsoo.ru/J4Y7W4R47,

68

PezepaHblii ypok. Pabora c
Texctamu 1o teme "Padora.
MoutHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

12

https://m.eds00.ru/A5Z2G6YIM




8 KUIIACC

KoaundecTBO 4acoB

Ne Hara JeKkTpoHHbIe NN (pPOBbIE
Tema ypoka Kontpoabnbie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsI

OCHOBHBIE NOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU

1 1 https://m.edsoo.ru/IIL6WS5X0Z
TEOPHH U UX OTIBITHBIC
MOATBEPXKICHUS
Macca u pa3mep aTOMOB U

2 P P 1 https://m.edsoo.ru/P7F6L 4R6L
MOJIEKYJI
Mopaenu TBEpIOTO, JKUIKOTO U

3 ra3zo000pa3HOro COCTOSTHUM 1 https://m.edsoo.ru/N9T7D1S1F
BellleCTBa
OO®bsicHeHHE CBOICTB TBEPAOTO,
KUIKOTO U Ta3000pa3HOT0

4 COCTOSIHHMI BELIECTBA HA OCHOBE 1 https://m.edsoo.ru/L6X9P7X3M
IIOJIOKEHUN MOJIEKYJISIPHO-
KUHETHUYECKOUN TeOpUHn
Kpucrannuueckue u amopduoie

5 1 https://m.edsoo.ru/HOW2Q8V5D
Tena
CmaunBaHuE U KallWUISIPHOCTb.

6 1 https://m.edsoo.ru/M209B3R1L
IloBepxHOCTHOE HaATsKEHUE

7 TermnoBoe paclIupeHue U crxaTue 1 https://m.edsoo.ru/J7TITSC3B
Temneparypa. CBsi3b

8 TEMIIEPATypPhI CO CKOPOCTBIO 1 https://m.edsoo.ru/C9P4B3B3E
TEIJIOBOTO JABUKEHUS YaCTHI]

9 Buytpennss sueprus. CriocoObl 1 https://m.edsoo.ru/F1S701S9X




W3MEHEHMs BHYTPEHHEH SHEepruu

10

Buasl rerionepenaun

https://m.edsoo.ru/R8EOOE4G2]

11

VYpoxk-koH(pepeHus
"[IpakTHdecKoe NCIOIb30BaHNE
TETUIOBBIX CBOMCTB BEILIECTB U
MaTepUaJIOB B LIEJSIX
sHeprocoepexeHus"

https://m.edsoo.ru/ROD8O9IV0OQ

12

KonanuecTBO TEIIOTEHL. yI[eJIBHaH
TCIINIOEMKOCTD

https://m.edsoo.ru/F6M7F7K8S

13

YpaBHEHHE TEIUIOBOTO OajaHca.
Termioo0MeH U TEIIIOBOE
paBHOBECHE

https://m.edsoo.ru/E7TR9C6G1Q

14

JlaGopatopHas pabota
"UccnenoBanue ABICHU
TEIJI000MEHa MPU CMEIIMBAHUT
XOJIOAHOU U Topsiue BOIBI"

https://m.edsoo.ru/Q8RICO6H2R

15

Pacuet konuuecTBa TCIIJIOTHI,
H606XOILI/IMOI‘O AJIsT Harpe€BaHUsd
TCJIa U BBIACIIACMOI'O UM IIPpU
OXJIAXKJICHNU

https://m.edsoo.ru/X8H6J1WOY

16

JlaboparopHas paboTa
"OnpeneneHue yneapHou
TEINIOEMKOCTH BenrecTna"

https://m.edsoo.ru/H4V7Q308C

17

DHeprus TorMBa. Y 1eabHast
TEIJIOTa CTOPAHUS

https://m.edsoo.ru/M8M5Z4K6B

18

[InaBienue u oTBEpACBaHUE
KPUCTAJUIMYECKUX TEJl. Y AeIbHast
TEIJIOTA IJIABJICHUS

https://m.edsoo.ru/D3W3A4021




19

JlaboparopHas paboTa
"OnpenaeneHue yaeiabHOU
TEIUIOTHI IIJIaBJICHUA JIbaa"

https://m.edsoo.ru/G8POHOX5B

20

[MapoobpazoBanue u
KoHeHcalus. Mcapenue

https://m.edsoo.ru/V4Y0X8O3H

21

Kuneunwne. YaenpHas terwiora
mapooOpa3oBaHUs U
KOHJICHCAIMU. 3aBUCHMOCTD
TEMIIEPATYPbI KUIIEHUS OT
aTMoc(epHOro JaBIeHUs

https://m.edsoo.ru/I6MSB7X7T

22

Bnaxxnocts Bo3myxa.
JlaGopaTopHast pabota
"OnpeneneHue OTHOCUTEIbHOMN
BJIAYKHOCTH BO3/yxa"

https://m.edsoo.ru/NOG6H8C2D

23

Pemenue 3agau Ha onpeneacHue
BJI&YKHOCTH BO3/yXa

https://m.edsoo0.ru/D0J8G4K8H

24

[TpuHIMITEI paOOTHI TEIIOBBIX
neurareneil. [laposas TypOuHa.
JIBuraTenb BHyTPEHHETO
CropaHus

https://m.edsoo.ru/J7B1B5SESE

25

KII TenoBoro naBurarens.
TerutoBble IBUTATENH U 3aIIATA
OKpY’KaroIle cpebl

https://m.edsoo.ru/S8A4K7F3F

26

3aKOH COXpaHECHMs U
MIpEBpALICHUS YHEPTUHU B
TEIUIOBBIX IIpoLeccax

https://m.edsoo.ru/ION7C7D71

27

[ToaroroBka K KOHTPOJIBHOM
pabote no Teme "TemmoBbie

https://m.edsoo.ru/F2Z3K2F2D




siBiieHUs. VI3MeHeHune arperaTHbix
COCTOSIHMU BenrecTna"

28

KontponsHas pabota mo teme
"TermnoBele siBiIeHUA. 3MeHeHne
arperaTHhIX COCTOSIHUN
BerecTna"

https://m.edsoo.ru/EOI6W3U2P

29

DnexTpuzainus Tei. J[Ba pona
INMEKTPUUICCKUX 3aPsI0B

https://m.edsoo.ru/U7VITOV7Z

30

Ypoxk-uccienoBaHue
"DnexTpuzanus Tea UHAYKIUEH 1
MpU CONIPUKOCHOBEHHUM "

https://m.edsoo.ru/LOVOY8NIC

31

B3anMopeiictBue 3apsiKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/H2R1J1U60

32

DIIEKTPUUYECKOE TOJIE.
HarnpsikeHHOCTB 3JIEKTpUUYECKOTO
nosst. [IpuHnmn cynepnosunuun
3JIEKTPUYECKUX TTOJEN

https://m.edso00.1u/Z5Q3S3U0K

33

Hocurenu snextpuueckux
3apsA0B. DJIEMEHTAPHBIN 3apsij.
Crtpoenue atoma

https://m.edsoo.ru/X6 W509K0K

34

[IpOBOIHUKYN U TUATIEKTPUKH.
3aKOH COXpaHEHMs
3JIEKTPUYECKOTO 3apsiaa

https://m.edsoo.ru/J1F4R7N4F

35

Pemenue 3aga4y Ha npuMEHEHUE
CBOMCTB 2JIEKTPUYECKUX 3aps0B

https://m.edsoo.ru/I40O8N8X00

36

DNEeKTPUUECKUN TOK, YCIIOBUS €TI0
cymecTBoBaHuA. VlcTouHukn
JIEKTPUUECKOr0 TOKa

https://m.edsoo.ru/O7T7Y419]




37

JlelcTBUSA DIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/N6K2P6Q3U

38

VYpoxk-uccnenoanue "Jleiictere
3JIEKTPUYECKOTO OIS Ha
MPOBOJIHUKYU U IUDJIEKTPUKH"

https://m.edsoo.ru/T1K3V1X2Y

39

QHCKTPI/I‘-ICCKI/Iﬁ TOK B METaJljiax,
KHUIOKOCTAX U ra3sax

https://m.edsoo.ru/N4C3B6K8W

40

DneKkTpuyecKas enb 1 e€
COCTaBHBIC YaCTH

https://m.edsoo.ru/PSG1AOWSN

41

Cuna Toka. JlaboparopHnas pabota
"M3mepenue u peryanpoBaHue
CHJIBI TOKA"

0.5

https://m.edsoo.ru/W5X5Z8P9K

42

DneKTpUYecKoe HalpsKEHHE.
Bonber™meTp. JIabopaTopHast
pabora "U3mepenue u
peryJupoBaHue HanpsiHKeHU"

0.5

https://m.edsoo.ru/G5Z6P6UOH

43

ConpoTHBI€HNE TPOBOJIHUKA.
VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/E3Z8S70Q27

44

JlaGopaTopHasi pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
COIIPOTHBIICHUSI TPOBOTHUKA OT
€ro JUIMHBI, TUIOIIAH
MOTIEPEYHOT0 CEUSHUS U
matepuana'

https://m.edsoo.ru/P7S2L1M2M

45

3aBHCHUMOCTE CHJIBI TOKA OT
HanpsbkeHus. 3akoH OMa Juist
ydacTka [enu

https://m.edsoo0.1u/D8J5G70Q5S

46

JlabopaTopHas pabota

https://m.edsoo.ru/R7A5GOISN




"NccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepes
pEe3UCTOp, OT CONMPOTUBIICHUS
pe3ucTopa u HapsHKEHHS Ha
pe3uctope"

47

ITocnepoBaTensHOE U
mapalyiIeJIbHOC COCINHCHUA
IIPOBOAHHUKOB

https://m.edsoo.ru/A7Q8Y5P7B

48

JlaGopatopnas pabota "IIpoBepka
MIpaBUJIa CIOKEHUS HANPSKEHUH
IIPU NOCJE10BATEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB"

https://m.edsoo.ru/M1C7Z7D9S

49

JlaGopatopnas pabota "IIpoBepka
MIpaBUiIa ISl CUIIBI TOKA MPH
napajieJIbHOM COCANHEHUN
pe3uctopon"

https://m.edsoo.ru/D3J6R8N6E

50

Pemenue 3agau Ha npuMEHEHUE
3akoHa OMa i pa3IuyHOro
COEIMHEHUS IPOBOJHUKOB

https://m.edsoo.ru/A7TSOW2R1W

51

PabGora 1 MomHOCTH
3JIEKTPUIECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/E4A273D7T

52

JlaGopaTopHas pabota
"OnpeneneHue paboTh U
MOIIHOCTHU 3JIEKTPUYECKOro ToKa"

https://m.edsoo.ru/E2P6V8C30Q

53

DIIeKTpUUYECKHE 1IETTH U
NOTPEeOUTENHN PICKTPUIECKOM
sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/R7F2V1B5T




54

ITocTostHHBIE MATHUTEI, UX
B3aUMOJICHICTBHE

https://m.edsoo.ru/Z0C9C1MS8S

55

VYpoxk-uccnenosanue "N3yuenue
HOJIEW TTOCTOIHHBIX MAaruuToB"

https://m.edsoo.ru/I1K1R5T7B

56

MaruutHoe nosie. MarautHoe
noJjie 3eMJIM U €ro 3HaUEHUE JUIA
SKU3HHU Ha 3eMiie

https://m.edsoo.ru/A1B1G4MI9L

57

IloaroroBka K KOHTPOIBHOMN
pabote o Teme "DIeKTpUUYECKUE
3apsibl. 3apsKEHHBIE Tella U UX
B3auMoaeiicTBua. IlocTOSIHHBIHN
ANEKTpUYECKUi TOK"

https://m.edsoo.ru/L5SD2EQL40O

58

DNeKTpUYECKUe 3apsabl.
3apsiKeHHbIE Tea U UX
B3aumoercTBus. IlocToSIHHBIH
JIEKTPUIECKUN TOK

https://m.edso00.1u/G7X7C706X

59

Hrorosblit KOHTPOIB /
Bcepoccuiickas mpoBepoyHast
pabota

https://m.edsoo.ru/FSD8DI9TEN

60

OmnsIT OpcTena. MarauTtHoe mosie
3JIEKTPUYECKOr0 TOKa MarHutHoe
I10JI€ KaTyILIKH C TOKOM

https://m.edsoo.ru/T9L1S9K0Q

61

[IpumeHeHne 31eKTPOMarHuToB B
texHuke. JlabopaTopHas pabota
"N3y4yeHue neiCTBUS MarHUTHOTO
T0JIs1 Ha MPOBOJAHUK C TOKOM"

0.5

https://m.edsoo.ru/M8VINEDOL

62

9J'ICKTpOI[BI/IFaTeJ'IL IIOCTOAHHOI'O
Toka. Mcnoap3oBanue

https://m.edsoo.ru/J1V7ATC2I




ANEKTPOABUraTeNei B
TEXHUYECKUX YCTPOMCTBAX U Ha
Tpancnopre. JlabopaTopHas
pabora "KoHcTpyupoBanue u
n3zyueHue paboTbl
3JeKTpoABUTaTEs "

63

Omnbrtel @apanes. 3akoH
3J'ICKTp0MaFHI/ITH0171 HUHAYKIUH.
IIpaBuno Jlenna

https://m.edsoo.ru/ESLIMOH4W

64

DnextporeHepatop. Crocoos
MOJIYYCHUS DIICKTPUICCKON
SHEPruu. DNEKTPOCTAHIINY Ha
BO300HOBJISICMBIX HCTOYHHKAX
SHEPTUU

https://m.edsoo.ru/FSHEWIRSKI

65

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "DaeKTpuuecKue
W MArHUTHBIE SBJIcHUSA"

https://m.edsoo.ru/G1L3L2X7L

66

KonTponbHas paborta 1o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
SABJICHUS"

https://m.edsoo.ru/Y2X8R3FON

67

Pabora ¢ Texkctamu 1o Teme
"TeruioBble ABICHUA"

https://m.edsoo.ru/J1J3F9B6T

68

Pabora ¢ Tekctamu o TeMme
"MaruuTtHele aBiaeHua"

https://m.edsoo.ru/P9I2DSKOW

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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9 KIIACC

KoaundecTBO 4acoB

Ne Hdara JeKTpoHHbIe HN(pPOBbIE
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTbI padoThbI

MexaHH4eCKOe JBHKCHUE.

1 A 1 https://m.eds00.ru/FAG6C IM7F
MarepuanbHas TOUKa
CucrteMa oTcuera.

2 OTHOCHUTEIFHOCTh MEXaHUYECKOIO 1 https://m.edsoo.ru/N5SC9F5F5F
JIBHOKCHUS
PaBHOMEpHOE NPSMOIMHEHHOE

3 P p 1 https://m.edsoo.ru/Y4X4H7N6C
JIBIOKEHUE
HepaBHOMepHOE NPAMOIUHENHOE

4 nBrxeHue. CpeaHss u 1 https://m.edsoo.ru/VOU7B4D1Z
MT'HOBEHHAsl CKOPOCTh
[IpssmonuneitHOE

5 PaBHOYCKOPEHHOE JIBUKCHUE. 1 https://m.edsoo.ru/JOP612ROH
YckopeHue
CkopoCTh IPSMOJIUHEUHOTO

6 PaBHOYCKOPEHHOTO JBMKEHUS. 1 https://m.edsoo.ru/M9E114S5N
I'paduk ckopoctu
Jlaboparopnas pabota
"OnpeneneHue yCKOpeHus Tesna

7 pea YCKOP | | https://m.eds00.r/O0P8S4C1]
MIPH PaBHOYCKOPEHHOM JIBH)KCHHH
10 HAKJIOHHOH IIJIOCKOCTH "
CBoOoanoe magenue teia. OmbIThI

8 A s 1 https://m.eds00.ru/J9Y372J1G
lamunes

9 PaBHOMEpHOE NBUXKEHWE MO 1 https://m.edsoo.ru/R8K1U9L 4L




okpyxHocTH. [lepuon u yactora
obpamenus. Jluneitnas u yrioBas

CKOPOCTH

10 Herrrpoctpemntensiioe https://m.eds00.r/A8O9K 1NOU
YCKOpEHHUE
Ile i 3akoH HrroToHa. Bekro

11 PBBII SAKOH HBIOTOR KTop https://m.edsoo.ru/H6G2I7N4R
CHUIBI
Bropoii 3akon HeroToHa.

12 . https://m.edsoo.ru/F8STNI1T5N
PaBHonelicTByIOIIAsA cHUila
T i H .

13 PETHI SAROM HIBIOTORA https://m.edsoo.ru/S5SW4B2VOR
Cynieprio3unust cui
P

14 CHICHHE 3a]1a% Ha TPHMEHEHHC https://m.edsoo.ru/X4E7S7E6C
3akoHOB HbloTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
Pemenne 3amad mo teme «Cuira

16 s https://m.edsoo.ru/N1IN5SUOHI1O
YOPYTOCTHY
Jlaboparopnas pabota

17 «Onpenenenne )KeCTKOCTH https://m.edsoo.ru/JOR6G3A10
MIPY>KAHBD)

18 Cuna tpeHus https://m.edsoo.ru/X7J9PISSE
P C

19 CHICHHIE a7 T TeMe «ATa https://m.edso00.ru/Z7K6Q4V2V
TPEHUS»
JlaGopaTtopHnast pabota

20 "Onpenenenue kodpduimenTa https://m.edsoo.ru/USB6R1V0Z
TPEHUs CKOJIbXKEHUs"
Penrenue 3agau mo teMe "3aKOHEI

21 Herorona. Cuna ynpyroctu. Cuina https://m.edsoo.ru/B6USWIASZ

TpeHus"




22

Cuita TSODKeCTH M 3aKOH
BCEMHPHOTO TATOTCHHS.
YckopeHrne cBOOOTHOTO TaICHHS

https://m.edsoo.ru/D9E4E9127Z

23

Ypoxk-koHpepenuus "JBrxeHne
TE€J BOKPYT TPAaBUTAI[HOHHOTO
uentpa (ConHeyHas cucremMa).
lamakTukn"

https://m.edsoo.ru/T414P7P8W

24

Pemenue 3amau o treme "Cuita
TSDKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo.ru/Z7P614D6B

25

ITepBas kocMu4ecKasi CKOPOCTb.
HesecoMocTs u neperpysku

https://m.edsoo0.1u/Q3T3V3Z0Y

26

PaBHOBeCHE MaTEepUAILHOW TOUKHU.
AGCOmIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOrO TENA C
3aKpEIUIEHHON OCBIO BPAILICHMUS.
MowmeHnT cunsl. LenTp Tsxectn

https://m.edsoo.ru/P1A7D40O7W

27

PaBHOBeCcHE MaTepHAIBHON TOUKH.
AOGCOoMIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIVIEHHON OCBIO BPAILLICHMUS.
MowmeHnT cuinsl. LeHnTp Tsxectn

https://m.edsoo.ru/HOW1S5SW8T

28

Penrenue 3agaud mo reme "MoMeHT
cuiibl. Lentp Tsxectu"”

https://m.edsoo.ru/B8T6J2J6K

29

IlonroroBka Kk KOHTPOJIBLHOU
pabote no Teme "MexaHudecKoe
nBxeHue. Bzaumopeiicteue ten"

https://m.edsoo.ru/ISX6B0OB 11

30

KonTponbhas pabota mo teme

https://m.edsoo.ru/W1V8P6V3B




"MexaHH4ecKoe IBUKEHUE.
Bzaumoneiictue Ten"

Nmnynsce Tena. UMiynse cuitbl.
3aKOH COXpaHEHUS UMITYJIbCA.

31 https://m.edsoo.ru/D5U2T9J5B
Ymupyroe u Heynpyroe
B3aUMOJEICTBUE
Pemenue 3amay mo reme "3akoH

32 8 " https://m.edsoo.ru/M6H4V1Q6L
COXpaHCHHSI HMITYJIbCa
Ypok-koH(pepe "Peax oe

33 POK-KOH(epEHILI "PeaKTiBHOS https://m_edsoo.r/N2S4USIST
JIBIDKEHHE B TPUPOJIC U TEXHUKE
Mexanunudeckas pabora u

34 p https://m.edsoo.ru/S3V3B4V1T
MOIITHOCTD
PaboTa CHIIBI TSKECTH, CHJIBI

35 https://m.edsoo.ru/N6N9E3J4U
YOPYTOCTH U CUJIBI TPEHUS
JlaGopaTopHnast pabota
«Onpenenenne padoThl CUIIbI

36 TPEHUs IIPU PAaBHOMEPHOM https://m.edsoo.ru/J1G1B4T2Q
IBWKEHUY TeJIa I10
TOPU30HTAIILHON TTOBEPXHOCTH
CBs3b DHE a0O0TBHI.

37 BA3b SHEPTHI 1 PAabOTE! https://m.edsoo.ru/C2V7B6E21
IloTeHumanbHas YHEPIrUst
Kunernueckas sueprust. Teopema

38 . P P https://m.edso0.ru/J3T8L3D5T
0 KHHETUYECKON DHEPTUH
3aK0H COXpaHEHHUS DHEPTUU B

39 P P https://m.edso0.ru/M8VOW3W3F
MEXAaHUKE
JIaGoparopnast padora «3yueHue

40 paTop P i https://m.edsoo.ru/M3S2Y8J1H
3aKOHA COXPAHEHUS YHEPTUM»

41 KonebarennrHoe ABUKEHUE U €T0 https://m.edso0.ru/S2N5G8W2K




XapaKTCPUCTHUKU

42

3aTyxaromye KojaeoaHusl.
BeinyxeHHble KosieOaHusl.
Pe3onanc

https://m.edsoo.ru/N3SOW1USE

43

MareMaTH4eCcKuil U NpYy>KUHHBIN
MasTHUKA

https://m.edsoo.ru/I9M6I14R7Z

44

Ypok-ucciegoBanue
«3aBUCUMOCTD MEpUOIa
KoseOaHui OT KECTKOCTH
MPYXHUHBI K MACCHI TPy3a»

https://m.edsoo.ru/Y4K3Y5P8X

45

[IpeBpaiienue sHepruu npu
MEXAHUYECKUX KOJIeOaHUAX

https://m.edsoo.ru/L4AW6VS5Y9U

46

JlaGopaTopHas pabora
«OnpeneneHue yacToThl U
neproaa KojueOaHuii Py KUHHOTO
MasiTHHKa»

https://m.edsoo.ru/D4T9R 1F5R

47

JlaGopatopHnas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia
KoJIeOaHMii TPpy3a, MOBEIICHHOTO
K HUTH, OT MacChI Tpy3a»

https://m.edsoo.ru/S4M7LA4W3V

48

Mexanndeckue BoJIHbL. CBOMCTBA
MEXaHUYECKHUX BOJIH.
[IpononbHbIE U TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/B2F6X2X0R

49

VYpok-koHpepeHIHs
"MexaHU4YeCKHEe BOJHBI B TBEPIOM
tene. CelicMuueckue BOJIHbI"

https://m.edsoo.ru/W1WOM9JOM

50

3Byk. PactipocTpanenue u

https://m.edsoo.ru/A7R9U7S70Q




OTPAKCHUC 3BYKaA

51

Ypok-uccienoBanue
"HaOiroenue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/N4Z4K9C9Y

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKUH PE30HAHC

https://m.edsoo.ru/JIR2M3Q3W

53

Ypok-koHpepeH s "YIbTpa3ByK
¥ UH(Pa3BYyK B MPUPOJE U
TexHuKe"

https://m.edsoo.ru/U3W9Q7R9S

54

[ToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "3aKOHbI
coxpaHeHus. Mexannuyeckue
KoJIeOaHUSA ¥ BOIHEL"

https://m.edsoo.ru/F8M20Q6T5V

55

KonTponbhas pabota mo Teme
"3aKOHBI COXpaHEHHUS.
MexaHndeckue KojcOaHus U
BOJIHBI"

https://m.edsoo.ru/V4G6V1F4Q

56

9HeKTp0MaFHI/ITH06 II0JIC.
:‘)HGKTpOMaFHI/ITHBIe BOJIHBI

https://m.eds00.ru/U6Q7S6X6F

57

CBo¥iCTBa 3JI€KTPOMAarHUTHBIX
BOJTH

https://m.edsoo.ru/K7B7Z4W6C

58

Ypoxk-koHbpepenuus "[llkana
AIEKTPOMArHUTHBIX BOJIH.
Ucnons3oBanue
SJICKTPOMArHuTHBIX BOJIH IJIA
COTOBOM cBsI3U"

https://m.edsoo.ru/SOU6R8I1C

59

VYpoxk-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/T3R1R0OCSI




C TIOMOIIHI0 MOOHIIBHOTO
tenedona"

60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U AJIMHBI
AJIEKTPOMATHUTHOMN BOJIHBI

https://m.edsoo.ru/Q2V5SN7RS5]

61

DneKTpoMarHuTHas Mpupoaa
cBeta. CkopocTh cBeTa. BomHOBBIE
CBOIICTBa CBETA

https://m.edsoo.ru/S1IUQF1L6Y

62

Hctounuku cBera.
[IpsimonuHeitHOe
pacnpocTpaHEHHUE CBETA.
3armenus Comnnia u JIyHsl

https://m.edsoo0.ru/Q8A4S9T4J

63

64

3aKOH OTpa)X€HUs CBETA. 3epKaa.
Pemenue 3ana4y Ha MpUMEHEHNE
3aKOHa OTPaKEHUs CBETa

[Ipenomnenue cBera. 3aKoH
NPEJIOMIJICHUS CBETa

https://m.edsoo.ru/Z5A3H2U4R

https://m.edsoo.ru/M2H2C8U4S

65

ITonmHOE BHYTpEHHEE OTpakKEHHE
cBera. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHET0 OTPaKEHUS B
ONTUYECKUX CBETOBOJAX

https://m.edsoo0.ru/N4S3PSE9T

66

JlaGopaTopHas pabora
"UccnenoBanne 3aBUCUMOCTH
yTJia IPEJIOMIICHUS CBETOBOTO
Jy4da OT yIJia MMaJIeHUs Ha TPaHulle

LAl

"BO3yX-CTEKJIO

https://m.edsoo.ru/S3DIN6TIT

67

VYpox-KoH(pepeHIus
"HMcnosp30BaHue ITOJIHOTO

https://m.edsoo.ru/YOT3K7BON




BHYTPEHHETO OTPa)KCHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBA3B"

68

JInnzel. OnTHyeckas cujia JIMH3EI

https://m.edsoo.ru/I7VON3C6C

69

[TocTpoenue n3o0pa>keHuii B
JMH3aX

https://m.edsoo.ru/K6Z0I0T2C

70

JlaGoparopnas pabota
"OnpeneneHne GpoKycHOTO
PacCTOSIHUS U ONITUYECKOU CUITBI
coOuparomieit JIMH3bI"

https://m.edsoo.ru/I8J5SC1E2F

71

Ypok-koHbepenmus "OnTuiyeckue
JIMH30BbIE TPUOOPH"

https://m.edsoo.ru/X3H9IOW7U

72

I'na3 kak ontuyeckas cucrema.
3peHue

https://m.edsoo.ru/R8M70511 A

73

Vpoxk-koudepennus "JledekTs
3penus. Kak coxpanurs 3penue"

https://m.edsoo.ru/N6D1A6Z30Q

74

Paznoxenue 6emoro cBera B
cnektp. Oneitel HetoTOHA.
CrnoeHue CeKTpaIbHbIX [IBETOB.
Hucniepcus cera

https://m.edso0o0.ru/G6O60O1H6Y

75

JlaGopaTopHnas padora "OnbITH 1O
pa3ioXeHuto O6eoro cBeTa B
CHEKTP ¥ BOCHPUSATHIO LIBETA
IPEIMETOB NPU UX HAOIIOJCHUN
yepes [BETOBbIE PUIBTPHI"

https://m.edsoo.ru/R7U7B4P1K

76

VYpok-nipaktukym "BonHoBbIE
CBOICTBA CBETA: IUCIIEPCHs,
uHTepdepeHus u qudpaxuus”

https://m.edsoo.ru/T21.4Z0X8T




OmnsiThl Pesepdopna u

77 https://m.edsoo0.ru/X9G1Z8I1P
IJIaHETapHas MOJIeNIb aToMa
[Toctynatel bopa. Monenb atoma

78 https://m.edsoo.ru/A7C3C9B5V
bopa
HcnyckaHnue u MorionieHue cBera

79 aroMoM. KBaHTEl. JInHEHYaTRIE https://m.edsoo.ru/C6Q6K4B0OB
CIIEKTPBI
Vpok-tipaktukyM "Habmronenne

80 POIFHIPAICTHIEYM “HABIOACHH https://m.edsoo0.r/USDSGTM30
CIIEKTPOB UCITYCKAaHUS

81 PagnoakTHUBHOCTE U €€ BUIBI https://m.edsoo.ru/ESV7FOP1X
CTtpoenure aTOMHOTO siapa.

82 p AP https://m.edsoo.ru/GOA9Q8P4U
Hyxnonnas moneins
PanmoaxkTuBHEIE IpeBpaIllEHU.

83 g perpatt https://m.edsoo.ru/G2V8Z1Y8N
H3otomsl
Pemnrenue 3agad mmo treme:

84 https://m.edsoo.ru/J7K2G5V5L
"PagnoakTUBHbIE NIpeBpalieHus"

85 [Iepuon nonypacnana https://m.edsoo.ru/V3IW7A9K3C
Ypok-koHpepeHus

86 "PanuoakTUBHbBIE U3TyUYEHUS B https://m.edsoo.ru/T1S9P6ISI
IIpUpOJIe, MEAULIMHE, TEXHUKE"
SnepHble peakuuu. 3aKOHBI

87 COXpaHEeHU 3apsA10BOTO U https://m.edsoo.ru/N8O7SON3K
MacCOBOI'0 YHUCEI
DHeprus CBsI3U aTOMHBIX SIEP.

88 https://m.edsoo.ru/Q4MOUO0X5G
CBs13b MaccChl U SHEPTUU
Pemrenne 3ama4 mo reme

89 " " https://m.eds00.ru/I0LOS3U6W

SAnepHele peakuuun
90 Peakuuu cunTe3a u neneHus sauep. https://m.edso0.ru/T3A7TILIG




Nctounuku sHeprun CosHLIA U
3BE3]T

91

Ypok-koupepenmus " neprast
sHepreTuka. JlencTeus
pPaAMOAKTUBHBIX U3ITy4YEHUI Ha
’KUBBIE OpraHu3Mbl"

https://m.edso00.ru/X102Z5W30

92

[ToaroroBka K KOHTPOJILHOM
pabote o Teme
"JneKTpOMarHuTHOE MOJIE.
DNEeKTpOMarHUTHBIE BOJHBI.
KBanToBEIC siBcHUSA"

https://m.edsoo.ru/L9Y3HKI2X

93

HToroBeiii KOHTPOJIB

https://m.eds00.ru/O37Z8X0G5V

94

[ToBTOpenue, obo0IIeHNE.

JlaGopaTopHbie paboThI 1O Kypcy

"B3anmoencTBre TeI"

https://m.edsoo.ru/G3Y700L6R

95

[ToBTOpenue, obo0IIeHNE.
Pemmenne pacueTHBIX U
KayeCTBEHHBIX 3a7a4 10 TEME
"TermtoBble mponecch”

https://m.edsoo.ru/ISU6K308L

96

[ToBTOpenue, o6o0IIeHNE.
Pemenue pac4eTHbIX U
KayeCTBEHHBIX 3a7a4 10 TEME
"KIIJI TermoBeIX ABUTaTeeit”

https://m.edsoo.ru/I1C611 UOW

97

[ToBTOpeHue, 00001IIEHNE.
Pemenne pacyeTHbIX U
KaueCTBEHHBIX 3a/a4 10 TEME
"KITJ anexkTpoycTaHOBOK"

https://m.edsoo.ru/M9I703R8N




98

[ToBTOpenue, 060b1IICHUE.
JlaGopaTopHbie pabOTHI 1O KypCy
"CBeTOBbIE SIBICHUA"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTOpenue, o6o0menue. Pabora
C TEKCTaMH IO TeMe "3aKOHBI
COXpaHEeHUs B MexaHuke"

https://m.edsoo.ru/NINS5Z9T4L

100

[ToBTOpenwue, o600menue. Pabora
¢ Tekcramu 110 teMe "Kosiebanus
U BOJIHEL"

https://m.edsoo.ru/P8W10Q5R7G

101

IToBTOpenue, o600menue. Pabora
¢ TekcTaMHu 110 TeMe "CBeTOBEIE
saBieHus"

https://m.edsoo.ru/D4V0Z0MOI

102

[ToBTOopenue, o6o0menue. Pabora
¢ TekcTaMH 110 TeMe "KBaHToBas u
snepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

27

https://m.edsoo.ru/L5I9U6G3L




INPOBEPAEMBIE IPEJMETHBIE PE3YJIBTATBI OCBOEHUA
OCHOBHOM OBPA30BATEJBLHON TPOT'PAMMBI OCHOBHOI'O
OBLHIETI'O OBPA3OBAHUA

7 KIIACC

Kon
NMPoBEPSIEMOT 0
pe3yjabTara

HpOBepﬂeMLIe NMPEAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1
06pa30BaTeﬂbH0ﬁ nmporpammMmbl OCHOBHOT O 001ero 06Pa3OBaHI/Iﬂ

1.1

HCIIOJIb30BATh U3YUCHHLIC ITOHATHUA

1.2

pas3indaTtb SABJICHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaIOIIeM MHpE, B TOM 4HuCiIe (U3NUECKUE SBICHUS B MPHPOIE,
IPY 3TOM MEPEBOAUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBLICIATDH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUBNUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIC CBOWMCTBA Tel M (PU3UYECKUE SIBICHUS,
UCTONB3Yys (U3MYECKHE BEIUYMHBI, NPU OMUCAHUU MPABUIBHO
TPAaKTOBaThb (PU3MUECKUH CMBICI HCIOJB3YEMbIX BEIMYUH, HX
0003HaueHMs U €AUHUIB! (PU3NUECKUX BEITMYUH, HAXOIUTh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYHO (DU3MYECKYI0 BEIMYMHY C JApYrUMHU
BEJIMYMHAMHU, CTPOUTH  TIpa@UKH  HM3YYEHHBIX  3aBUCHMOCTEH

(GUBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBONCTBa Tel, (pU3MUYECKHE SIBICHHUS M TIPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NpPH H3TOM [aBaTh CJIOBECHYIO
GOpMyITUPOBKY 3aKOHa U  3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O0BSACHATh (PU3UYECKUE SIBICHHMSI, MPOLIECCHl U CBOMCTBA TEJ, B TOM
Yyhclie M B KOHTEKCTE CHUTyallMid MPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh MPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYeCKMX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3MYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemaTth pacu€THble 3aaud B 1 — 2 MeWCTBUS, WUCIOIB3YS 3aKOHBI U




(bopMyiibl, CBsI3bIBAIOLIME (PU3NUYECKHUE BEIMUMHBI: HA OCHOBE aHAJIN3a
YCIOBMsI 3aJa4M  3alMChIBaTh KpaTKOE yCIOBUE, IIOJCTaBIATH
¢du3nveckre BeTUIUHBI B (HOPMYIIBI M IPOBOJIUTH PACUYETHI, HAXOIUTH
CIpaBOYHBIC JaHHBIC, HEOOXOIUMBIE JIJIsl PEIICHUs 3a/1a4, OIICHUBATh

PEAUTUCTUIHOCTH MMOTYICHHON (PU3NICCKON BETUIHHBI

1.8

pacro3HaBaTh MPOOJEMBI, KOTOpPBIE MOXXHO PEIIUTh MPHU MOMOIIU
(¢U3NUEeCKUX METOJOB, B ONHCAHUU HCCIEIOBAHUS  BBLACIATDH
npoBepsieMoe  MpEeANojoXeHue  (TUMoTe3y),  pas3audath U
UHTEPIPETUPOBATh MOMYUYEHHBIA pe3yiabTaT, HAXOAWUTh OMIMOKH B

XO0J€ OIbITa, ACJIATh BBIBOJBI 11O €T'0 pE3YyJIbTaTaM

1.9

IPOBOAMUTH OIBITHl [0 HAOMIOAECHUIO (U3NYECKUX SBICHUN WK
¢u3MYeCKUX  CBOWCTB  Tel:  (opmMyaupoBaTh  MPOBEpsieMbIe
MPEANONOKEeHHs, COOMpaTh  YCTAaHOBKY M3  MPEIJI0KEHHOTO

000pyI0BaHUS, 3aIMCHIBATD X0 ONBITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBINOJIHATH TMPSIMbIE M3MEPEHUs] C HCHOJb30BAHWEM AaHAJOT'OBBIX M
UQPPOBBIX MPUOOPOB, 3aIKMCHIBATh MOKa3aHUS NPUOOPOB C y4ETOM

3aJJaHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOAWTHL  HCCIIEIOBAaHHE 3aBUCUMOCTH  OJHOM  (hu3HUECcKOil
BEJIMYMHBI OT JAPYroil ¢ HCIOJBb30BAHUEM TMPSMBIX H3MEpPEHUil,
y4acTBOBaTh B IUIAHHUPOBAHUM Y4e€OHOTO HCCIENOBaHUS, COOMPATh
YCTaHOBKY U BBINOJIHATH U3MEPEHHUSI, CIIeys MPEI0KEHHOMY TUIaHy,
¢bukcUpoBaTh Pe3yibTATHl MMOJYYEHHOM 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIC MPEIOKCHHBIX TAOIHI] U TPaPUKOB, 1eIaTh BHIBOIBI

10 pe3yJbTaTaM MCCIEIOBAHUS

1.12

NPOBOJUTH KOCBEHHBIC H3MEpEHUs (PU3MYECKUX BEIMYUH, CIEIys
MPEIOKEHHOW MHCTPYKIUU: NIPU BBIIIOJIHEHUN U3MEPEHUI cOOMpaTh
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHUE HMCKOMOU

BCJINYHHBI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH pu pa60Te C

71a00paTOPHBIM 000PYIOBAHUEM

1.14

yKa3plBaTh IPUHIMIBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPUHLHUINBI JCHUCTBUS HW3YYECHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C IMOMOIIBI0 UX ONHUCAHWS,
UCTIONB3Yysl 3HAaHUA O CBOMCTBaX (DM3MYECKUX  SIBICHUH U

HeoOX0ouMbIe (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOANTh TPUMEPHl (HAXOAUTh HWH(OpPMALUIO O MpPUMEpax)
MPAKTUYECKOT0 MCTIONIb30BaHMsl (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM
KU3HH Uil oOecriedeHrsi 0€30macHOCTH TpH  OOpamieHuH ¢
npubOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/10POBbS U

COOJTIOICHUS] HOPM SKOJIOTMYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpejie

1.16

OCYILECTBIISATh OTOOp MCTOYHMKOB MH(pOpManuu B ceTd MHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, HAa OCHOBE
UMEIOIUXCA 3HAHUM U IIyTEM CpPaBHEHUS pPa3iIUYHBIX HMCTOYHUKOB
BBIJICNIATE MH(OPMALMIO, KOTOpas SBISETCS MPOTHUBOPEUMBON HIIU

MOXET OBITh HEJJOCTOBEPHOI

1.17

UCIIOJIB30BATh npu BBIIIOJIHEHUH y4EOHBIX 3alaHui
HAyYHOTIONYJISIPHYIO  JIUTEpaTypy  (pusmdeckoro  coaep aHwus,
CIIpaBOYHBIE MaTepHasbl, pecypcbl ceth VHTepHeT, BiaIeTh
npuéMamM# KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHust HHPOpMALIUU

U3 O/IHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3/aBaTb COOCTBEHHbIE KPATKHE ITMCbMEHHBIE U YCTHBIE COOOIICHMUS
Ha OCHOBe 2 — 3 UCTOYHMKOB HH(pOpManuu (U3NIECKOro
coJiep>KaHUs, B TOM YHCIE MyOJUMYHO JEeNaTh KpaTKhue COOOIICHHS O
pe3ynbTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHHUM, MpPU STOM
IrPaMOTHO HCHOJb30BaTh HM3YUEHHBIM IMOHATUIHBIA ammapar Kypca

(bu3KKH, CONPOBOKAATH BHICTYIIJICHUE NPE3EHTAIUEH

1.19

IIPU BBIMOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEIOBAHUN paclpenesTh
00513aHHOCTHU B I'pYIII€ B COOTBETCTBUU C IOCTABJIEHHBIMH 3aJladaMH,
CJIEIUTh 3a BBINOJIHEHHEM ILJIaHA JIEUCTBUM, aJIeKBaTHO OLICHHUBATH
COOCTBEHHBI BKJaJ B JAEATENBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3alMO/JICHCTBHE, YUUTBIBASI MHEHUE

OKPY>KaOIIHNX

8 KUIIACC

Kon
NPOBEPSIEMOT 0
pe3yJbTara

1.1

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’ILHOI7I nmporpaMmmMmsbl OCHOBHOTI'O 06mer0 OﬁpaSOBaHI/IH

HCITIOJB30BAaTh IOHATHA

1.2

pasindaTtb ABJCHHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBICHUA B
OKpY’KaIOIIeM MHpE, B TOM 4HCiIe (U3NYECKUE SBICHUS B MPHPOIE,
IPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a7auy B y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) PUBNUECKUX SBICHUN

1.4

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PHU3UYECKHE SBICHHS,
UCTIONB3ysl (U3MYECKHE BEIUYWHBI, TPH OMUCAHUU TPABUIBHO
TPaKTOBaTh  (U3MYECCKHIA  CMBICI  HCIOJB3YEMBIX  BEIIUYHH,
0003HAYCHUS U €AMHUIIBI (PU3HUCCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEIHYUHY C JIPYTHMH
BEIMYMHAMHU, CTPOUTh TpadUKd  HM3YYECHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBONCTBa TeJ, (pU3MYECKHE SIBICHHUS M TPOIECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, NIpPH H3TOM [IaBaTh CJIOBECHYIO
GbOopMyTUPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTH4eCKoe

BBIpaXXEHHE

1.6

OO0BSACHATH (hM3MUECKHE MPOILIECCHl M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakKTepa:
BBISIBJIATh TPUYMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH O0OBsICHEHHE U3 |
— 2 JIOTMYECKUX IIaroB ¢ MOMOIIpI0 1 — 2 HM3y4eHHBIX CBOMCTBA

buznyecKux sIBICHUN, GPU3NYECKUX 3aKOHA UIIH 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a7aud B 2 — 3 JeiCTBUSI, UCHOJB3YS 3aKOHBI U
(dopMyIbl, cBsI3bIBAONINE (PU3UUECKUE BETMYMHBI: HA OCHOBE aHAJIHM3a
YCJIOBHMSI 33/1a4M 3aIIUCHIBATh KPATKOE YCIIOBUE, BBIABIIATH HEJOCTATOK
JaHHBIX U peIIeHHs 3a/ladyd, BbIOMPaTh 3aKOHBI U (OPMYIIHI,
HEOOXOAUMBIE JJisi €€ pelIeHus, MPOBOAUTH Pacu€Thl U CPAaBHUBATH
MOJyYeHHOE 3HA4YeHUE (PU3MUECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
(bu3NYECKUX METOO0B, UCIONB3YS ONMHUCAHUE UCCIIEIOBAHUS, BBIICIATD
MIPOBEPSiEMOE TPEAINOIOKEHHE, OLIEHUBATh IPABHIBHOCTb MOPSAJIKA

MIPOBEICHUS UCCIICIOBAHMUS, JIEJIaTh BBIBOIBI

1.9

MPOBOJIUTH OMBITHI 1O HAOMIONCHUIO (PU3WYECKUX SBICHUW WIH
bu3HYecKux  CBOMCTB  Tell:  (OpPMyIHpOBaTH  IPOBEPSEMBIC

OpPEANONI0KEeHUs,, CcoOUpaTb  YCTAHOBKY M3  IPEIJIOKESHHOTO




000pyoBaHus, OMUCHIBATh XO/1 OMbITA U (POPMYIUPOBATH BHIBOABI

1.10

BBIIIOJIHATH IIPSIMBIE HM3MEPEHUS C HCIOJIb30BAHMEM AHAJIOTOBBIX
nprOOPOB U TATYMKOB (PU3NYECKHUX BEIWYHH, CPABHUBATH PE3YIbTATHI

U3MEpEeHU ¢ yu€TOM 3a/IaHHOI a0COFOTHOM MOTPEITHOCTH

1.11

MPOBOAWTH  HCCIICIOBAHWE 3aBUCUMOCTH  OJHOW  (hU3HUECKOI
BEJIIMYUHBI OT JPYIOM C HCIOJb30BAHUEM MPSIMBIX H3MEPEHUN:
IUTAHUPOBATh HCCIIEIOBaHHE, COOMpaTh YCTAaHOBKY U BBIMOJHATH
U3MEpEeHUus, CleAys  MpeaNoKeHHOMY  IUIaHy, (UKCHPOBATh
pPEe3YNIbTaThl TOJYYEHHOW 3aBUCHMOCTH B BHUE TaOJUIl U TPadHKOB,

JCJIaTh BBIBOAKBI 11O PE3yJIbTaTaM UCCIICA0BaHUA

1.12

IPOBOJUTh  KOCBEHHbIE  W3MEPEHHUs  (U3UYECKHUX  BEIMYUH:
IUTAHUPOBATh W3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
ciaenys IPEeMIOKEHHOM HHCTPYKLMH, U BBIUMCIATH 3HA4YCHUE

BCJINYHHBI

1.13

coOmonaTh IMpaBUja TEXHUKH Oe3omacHocTH mpu pabore ¢

71a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh MNPUHIUINbBI JEHCTBUS H3YyUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpOM Ha MX ONMCAaHUs, HUCIOJb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SABJICHHMM U HEOOXoauMble

¢buznyeckre 3aKOHOMEPHOCTH

1.15

pacmo3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTPOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXe€MaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX IIGHCI\/JI C TOCICAOBATCIIbHBIM W IapalJICJIbHBIM
COCIMHCHUEM OJICMCHTOB, pasinyias YCJIOBHELIC 0003HaYCHUS

9JICMCHTOB JJICKTPUYCCKUX ueneﬁ

1.16

NPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MPUMEPAX)
NPaKTUYECKOI0 UCHOJIb30BAHUS (PU3NUECKHX 3HAHUI B IMOBCETHEBHON
KHU3HM U1 o0ecriedeHusi Oe30macHOCTH MpH  OOpallleHHuH ¢
npudoOpaMy U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 3/10POBbS U

cOOJTI0ICHHUS] HOPM 3KOJIOIMYECKOIo MOBEICHUS B OKPYKaloIlIel cpeie

1.17

OCYIIECTBIISATh MOUCK MHPOPMAIUK (PU3HUECKOTO COJAEPKAHUSI B CETH
HNHTepHeT, Ha OCHOBE HMEIOUIMXCS 3HAHUW M IYTEM CpaBHEHUS
JIOTIOJTHUTEIPHBIX HMCTOYHUKOB BBLICTATh HH(POPMALUIO, KOTOpas

SBIISICTCS TPOTHBOPEYMBON MIIM MOXKET OBITh HETOCTOBEPHOI

1.18

HCIIOJIB30BaTh IIPpHU  BBIIIOJIHCHUHN y‘{e6HBIX 3aJlaHui Hay4YHO-




MOMYJIAPHYIO JIUTEPaTypy (PU3NYECKOTO COJEp)KaHUSA, CIIPABOUYHBIC
Marepuaibl, pecypchl cethn VHTepHer; BnageTe NpuUEMaMH
KOHCITIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusi WHPOPMALUU U3 OTHOMN

3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

C03/1aBaTh COOCTBCHHBIC MMCbMEHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mas wHQOpPMAIMIO0 W3 HECKOJIBKUX HCTOYHUKOB (PH3UUIECKOTO
COJICp)KaHMsI, B TOM WYHCJIC IMyOJIMYHO TPEACTABIATh PE3YIbTATHI
NPOCKTHOW WIJIM HUCCJIEI0BATEILCKON JEATCIBHOCTH, IMPU ITOM
IPAaMOTHO HCIIOJIb30BATh WM3YYCHHBIA MOHATHHHBIN ammapar Kypca

(bu3KKH, COMPOBOKAATH BHICTYIIJICHHE MTPE3EHTAIUeH

1.20

IIPU BBIIOJHEHUHN Y4Y€OHBIX IMPOEKTOB M HCCIEAOBaHUN (U3UYECKUX
MIPOLIECCOB pacHpeesTh 0053aHHOCTU B IPYIIE B COOTBETCTBHU C
MOCTABJIICHHBIMU  3aJa4aMU, CJEAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKIJIAJ] B JEATCIBHOCTh TPYNIBI, BBICTPAWBATH
KOMMYHUKATUBHOE  B3aMMOJCHCTBHE,  IMPOSBIASL  T'OTOBHOCTh

pa3peniath KOHQIHKTHI

9 KIIACC

Kon
NPoBEPsSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHUS OCHOBHOIM
o0pa3oBaTe/IbLHOI NPOrpaMMbI OCHOBHOTI'0 00111€eTr0 00pa30BaHUsS

1.1

HCIIOJIB30BATh U3YYCHHBIC ITOHATUA

1.2

pas3inyaTth ABJCHHUA IO OINHMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHUE M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4ucie (U3NYECKUE SIBICHUS B IPUPOIE,
IpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBILAEIATDH

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PUBNUECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHbIC CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCTONb3ys (U3MYECKHE BEIMYMHBI, MPH ONUCAHUU IPABUIBHO
TPakTOBaThb  (PU3UYECKHMH  CMBICI  MCIOJB3YEMBIX  BEJIMYMH,
0003HaYeHUs U eUHUIIBI PU3NUECKUX BEJIIMYMH, HAXOAUTH (POPMYJIBI,

CBSI3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYUHY C JPYTHMH




BEJIMYMHAMHU, CTPOUTh  TIpa@UKH  HM3YyYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

L.5

XapaKTCPHU30BaATh CBOMCTBaA TCII, (bHSI/I‘ICCKI/IC SABJICHUSA W IPOLCCCHI,
HCIIOJIB3YSA H3YYCHHBIC 3aKOHBI, IIpH 3TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'IPIpOBKy 3aKOHa MW  3alluCbiBaTb €ro MaTCMAaTHYCCKOC

BBIpPaXXECHHE

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBI0 2 — 3 HM3Yy4YEHHBIX CBOMCTBA

buznyecKuX sIBICHUN, GPU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemate pacué€THbele 3adaud (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHMI), WCHOJB3yd 3aKOHBI M  (OPMYIBI, CBS3BIBAIOIINE
¢usnueckue BEJMYMHBI: HAa OCHOBE aHAIM3a YCJIOBUS 3a1adu
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAOLIME WK
U30BITOYHBIC TaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIIbI, HEOOXOIMMBbIE
JUIS peUIeHUs, NPOBOJUTH Pacdy€Thl M OLEHUBATh PEATMCTUYHOCTH

MMOJIYYCHHOI'O 3HAYCHU (I)HSquCKOﬁ BCIINYHMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MHpPU MOMOILIU
(bU3NUECKUX METOJIOB, UCIIOIb3Yys ONUCAHUE WCCIICJOBAHUS, BBLICIATH
MpOBEpSEMOE TPENONI0KEHNE, OLEHUBATh MPABWILHOCTH MOPSAKA
NPOBEICHUS HCCIEAOBAaHMS, JeNaThb BBIBOJbL, HHTEPIPETUPOBATDH

pe3ybTaThl HAOIIOACHUN U OITBITOB

1.9

NPOBOJIUTh OMBITHI 10 HAOMIOACHHIO (U3UUECKUX SBICHUH WIH
(U3MYECKUX CBOWCTB TEINI: CAMOCTOSITEILHO COOMpATh YCTAHOBKY H3
U30BITOYHOTO Habopa 00OpYyJOBaHUS, OMHUCHIBATH XOJ OMNBITA M €ro

pe3yibTaThl, POPMYIUPOBATH BHIBOJIBI

1.10

MPOBOAWTH TPU HEOOXOIUMOCTH CEpPUI0 TMPSIMBIX HU3MEpPEHUl,
ompeneisisi CpelHee 3HAUYCHUE H3MepseMON BelWYHMHBI ((HOKycHOE
paccrosiHue coOMparoIe JUH3bI), 00OCHOBBIBATH BBIOOpP crocoba

HU3MEpEeHHs (M3MEPUTEIHHOTO PUOopa)

1.11

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUU: TUIAHUPOBATH HCCIICIOBAHHE,
CaMOCTOSITEJIBHO COOMpaTh YCTAHOBKY, (DUKCUPOBATH PE3YJIbTATHI

HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH (bI/ISI/I‘IeCKI/IX BCJINYHMH B BHUAC Ta6JII/II_II/I




rpaduKoB, Ie1aTh BHIBOJIBI 10 pe3yJIbTaTaM UCCIIEIOBAaHUS

1.12

IPOBOAMTH  KOCBEHHbIE  HM3MEPEHMsS]  (PU3NYECKUX  BEJIUYMH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAILHYIO YCTaHOBKY
U BBIIOJHATH W3MEPEHHUsA, CIeays MPEIJIOKEHHON WHCTPYKLHH,
BBIYKCIIATh 3HAYEHUE BEJIMYMHBI M aHAJIM3UPOBATh IIOJIYYCHHBIE

pe3yAbTATHI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,I[aTB InpaBujia TCXHHUKH 0e30macHOCTH 1810)51 pa60Te C

71ab60paTopHBIM 000pPYTOBAaHHEM

1.14

pa3nuyaTh OCHOBHBIE NMPU3HAKH M3YYEHHBIX (PU3MUECKHX MOjeNeil:
MaTtepuaibHas TOYKa, abCOIIOTHO TBEPAOE TEJIO, TOYCUHBIH UCTOUYHUK
CBeTa, JIyd, TOHKasl JIMH3Aa, MJaHeTapHas MOJe]b aToMa, HyKJIOHHas

MOZCJIb aTOMHOTI'O gapa

1.15

XapaKTepU30BaTh MPHHLUUIBI JCHCTBHS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa HUX OIMUCAHUSA, HUCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SIBICHUM © HEOOXOAUMBIE

(I)I/I3I/I‘{CCKI/IG 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npudopoB u
TEXHOJOTMYECKHX IPOLECCOB MPH PELICHUH Y4eOHO-MPAKTUUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JJI OCTPOEHUSI N300paKEHUN B IIIOCKOM

3epKajie U COOMPAIOIICH TUH3E

1.17

IPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MPUMEPAX)
MPaKTUYECKOTO UCIOIB30BaHUS (PU3MUYECKUX 3HAHUH B MMOBCETHEBHOM
KU3HU i oOecriedyeHHss O€30MacHOCTH MpU  OOpalieHuu ¢
npubOpaMH U TEXHUYECKUMH YCTPOUCTBAMH, COXPaHEHHUS 310POBbS U

CO6JHOI[€HI/ISI HOPM 5KOJIOTHUYCCKOI'O TOBCACHUS B Opr)KaI-OH_Ieﬁ cpeac

1.18

OCYILECTBIIATh MOUCK MH(POpMaLuN (U3NIECKOTO COIEPKAHUSI B CETH
WutepHeT, caMocTOsATeNbHO (OpMYIHMpYs HOUCKOBBIM  3ampoc,
HaXOAWTh IYyTH  ONpPEJENIEHUS  JTOCTOBEPHOCTH  IMOJYyYEHHOU
MHQOPMALIMM HAa OCHOBE HMMEIOIIMXCSA 3HAHUH M JONOIHHUTENBHBIX

HCTOYHUKOB

1.19

WCIIONIh30BaTh TPU  BBHIMIOJHEHWHM Y4YE€OHBIX 3aJaHUld  HAy4dHO-
MONYJSIPHYIO JIUTEPATYPY (PU3UUECKOTO COJEpNKaHUsS, CIPABOUYHBIC
Marepuaibl, pecypcbl cetu HMHTepHeT, BiIaaeTh NOpUEMaMHU

KOHCITIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHusi HHPOPMALUU U3 OTHOMN




3HAKOBOW CUCTEMBI B JIPYTYIO

1.20

co3ZaBaTb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBEe WH(POpPMAIMU W3 HECKOJIBKUX HCTOYHHKOB (DU3MYECKOTO
COJIEpXKaHMA, IMyOJIMYHO TMPEACTABIATH PE3yAbTaThl MPOCKTHOH WM
UCCIIEAOBATENICKOM  ACATENBHOCTH, INIPU  OTOM  I'PaMOTHO
UCIIOJIB30BaTh U3yUYEHHBIN OHATUIHBIN anmnapaTr u3y4aeMoro pasaena
(GU3UKN W CONMPOBOXIATh BBICTYIUIEHHE MpE3eHTalMeld ¢ yuéToM

0CcOO0eHHOCTEN AyaIuTOpUN CBEPCTHUKOB

1.21

P BBITIOJTHEHUHM Y4Y€OHBIX MPOEKTOB M HCCIENOBaHUN (U3UUECKUX
MIPOLIECCOB pacHpeesaTh 0053aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM  3aJa4aMH, CJIEAWTh 3a BBINOJIHEHUEM IUIAHA
JEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYMIBL, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aWMOJCHCTBHE,  TMPOSBIAS  T'OTOBHOCTh

pa3peniath KOHQIHKTHI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3aena

Kon
3JIEMEHTA

IIpoBepsieMble 3J1€eMeHTHI COEPKAHUS

®U3UKA U EE

POJIb B [TIO3HAHWU OKPYXAIOIIEI'O MUPA

1.1

®uszuka — Hayka O Ipupoje. SBiueHus npuUpOABL.
®usznueckue  SABICHUA: MEXAHUYECKUE, TEIUIOBHIE,

QJICKTPUYCCKUC, MAlrHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

dusznyeckue BCIIMYHHEI. I/I3MepeHHe (I)I/ISI/I‘IGCKI/IX
BCJIIMYHH. duznyeckue HpI/I60pBI. HOFpGH.IHOCTB

n3MepeHui. MexayHapoaHas CUCTEMA €IMHUI]

1.3

EcTecTBeHHOHAyUHBI METOJl TIO3HAHWA: HAOJIOJCHUE,
ITIOCTAHOBKA Hay‘—IHOFO BOHpOC&, BBIABHXCHHUE THUIIOTE3,
3KCHepI/IMeHT 110 npOBepKe THUIIOTE3, O6T)$ICHGHI/IG

HaOJF0IAEMOTO SIBJICHMS

1.4

Onwucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOJEIEH

L.5

[IpakTrdeckue paboOTHI:
H3mepenue paccTossHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TeNa.
OnpeneneHne pa3MepoB MaJbIX TEJ.
N3mepenne temnepaTypbl PU MOMOIIU KUIKOCTHOTO

TEPMOMETpA U JaTUMKa TEMIEPATyphl

ITEPBOHAYAJI

bHBIE CBEJAEHUA O CTPOEHMU BEHIECTBA

2.1

CtpoeHue BellecTBa: aTOMbl M MOJIEKYNbI, HX
pa3Meppl. OmbITHI, JOKa3bIBalOUIME AMCKPETHOE CTPOECHHE

B€IICCTBA

2.2

JBwxenue yactun BemectBa. CBs3b CKOPOCTHU
JBWKEHUS 4YacTULl C  Temmeparypoil. bpoyHoBckoe

JBWOKeHUe, Tuddy3us

2.3

B3anmopeiicTBre 4acTuUIl BEIIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUEC




AFpeFaTHBIe COCTOSAHUA BCHICCTBA: CTPOCHHE TIa30B,

KUAKOocTed U TBEPABIX  (KPUCTAUIMYECKHX)  Tell.

2.4 B3anmoCBsI3b MeXIQy CBONCTBAMH BELIECTB B Pa3HbIX
arperaTHeIX COCTOSHUSAX M WX aTOMHO-MOJICKYJISPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

[IpakTrueckue paboOTHI:
Onenka pguaMeTpa aToMa METOAOM psAOB  (c
ucrob3oBanueM pororpaduii).

2.6 OnbITel MO HAOMIOACHUIO TEIUIOBOTO PACHTUPEHUS

ra3os.
OneiTel 10 OOHapy>KEHUIO0  JEWCTBUA  CHII

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

31 Mexanuueckoe JBYDKECHUE. PaBHOMepHOE U
' HEPABHOMEPHOE JBUKECHHE
39 Ckopoctb. CpenHsisi CKOpPOCTb NPU HEPABHOMEPHOM
' JBIKCHUH. Pacd€r myTn u BpeMEeHH JBUKCHUS
SlBnenne uHepruu. 3akoH WMHEpUUHU. B3aumoneicTBue
33 TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTH JBUKECHUS Tell.
Macca kak Mepa UHEPTHOCTH Tejia
14 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTH  C
' KOJINYECTBOM MOJIEKYJI B €AUHHIIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapaKTepUCTHKa B3aUMOIEUCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl c
' IIOMOILIbIO TMHAMOMETPA
37 SBnenue TAroTeHUs U cuiaa TskecTH. CHila TSXKECTH
' Ha JIpyrux mianerax. Bec tena. HeBecomocTh
18 Cuna tpenus. TpeHHe CKOJNBXKEHUS U TPEHHE IOKOS.
' Tpenue B IpupoAe U TEXHUKE
3.0 CrnoxxeHue cuj, HanpaBiI€HHBIX IO OJHOM MPSMOM.
' PaBHozelcTBYIOIIAs CUIT
310 [IpakTuyeckue paboOTHI:

OHp CACICHHUC CKOPOCTH PABHOMCPHOI'O  IBHUIKCHHUA




(wapuka B KMJKOCTH, MOJEIU  3IIEKTPUUECKOTO
aBToMoOmIs M Tak jJanee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka Io
HAaKJIOHHOM miockoctd. OmnpeneneHue  IUIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTB PacTsiKeHUs (nedopMariiu) NpyKUHBI OT
IOPUIOKEHHOW  cuibl.  OMNbITEL, JIE€MOHCTPUPYIOLIUE
3aBUCUMOCTb CWJIBI TPEHUS CKOJIBKEHUS OT Beca Teya U

XapaKkTepa COIIPUKACAIOIINXCA HOBerHOCTeﬁ

Ousnueckue SIBICHUS B TPUPOJIE: MIPUMEPHI IBUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOW MPHUPOJIE,
JeMCTBUE CUIIBI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuuyeckue ycTpoicTBa: IUHAMOMETP, MOJIIUITHUKH
JIABJIEHUE TBEPJBIX TEJL XXUJIKOCTEM 1 T'A30B
i1 Hasnenune TBEpAoro tena. CrocoObl yMEHbLICHHS U
' YBEJIUYEHHUSI TaBICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,
' TEeMIIEPaTyphl
43 [lepenaya naBieHus TBEPABIMU TEJIAMHU, KHUJIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTHYeCKre MalIMHBI
3aBUCUMOCTb  JaBJICHUS JKUAKOCTHU OT TIJIyOUHBI
4.4 IMuapocratuyecknii mapagokc. CooOMAONIUECs COCY/IBI.
I'unpaBnnueckne MEXaHU3MBI
Atmocdepa 3emnu u atmocdepHoe aasneHue. [Ipuunnel
45 CYIIECTBOBAHMUSA BO3AYIIHOM 00010uku 3emud. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JAaBICHUS OT
BBICOTBI HaJ YPOBHEM MOpsI
L6 H3mepenne atmocdepnoro nasnenus. [Ipubopbr s
' U3MepeHus aTMOC(HEPHOro AaBJICHUS
JelicTBue KUAKOCTM W ra3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. BoznyxomnnaBanue
4.9 [TpakTrdeckue paboOTHI:




HccrnenoBanne 3aBUCHMOCTH Beca Tella B BOJE OT
o0béMa MOrpyKEHHOM B IKUAKOCTh YacTH Tela.
OrnpezeneHne BHITAIKUBAIONMICH CUIIbI, IEUCTBYIONIECH Ha
TEI0,  MNOrpyxkEéHHoe B KuUAKOCTb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, JIEHUCTBYIOLIEH
Ha TEIO0 B JKUJIKOCTH, OT Macchl Tena. OIBITHL,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKUBAIOLIEH
CWJIBI, IEUCTBYIONIEH Ha TENO B JKUAKOCTHU, OT 00BEMA
NOTPYKEHHOM B KUIKOCTh YaCTU TeJa U OT IUIOTHOCTH
JKHUJIKOCTH. KoHnctpynpoBanue apeomMeTpa 500

KOHCTPYUPOBAHHUC JJOAKH u OIIpCACIICHUC eé

TPY30MOABEMHOCTH

Ousnyeckue  SBJICHWS B TPUPOJAC:  BIUSHUE
4.10 aTMOC(EpHOTO JaBJICHUS Ha )KUBOW OPTraHu3M, TUIaBaHUE

pBIO

TexHuueckue yCTpOHCTBAa: COOOLIAIOIIMECS COCYIBI,
i1l YCTPOMCTBO BOJOMNPOBOAA, THAPABINYECKHNA Ipecc,

MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanunyeckas paboTa
52 Mexannueckasi MOIIHOCTE
s3 [IpocTeie MeXaHWU3MBI: pblYar, OJIOK, HaKJIOHHAs
' TI0CKOCTh. [IpaBmiio paBHOBecHs phlyara
5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K OJIOKy
«3omotoe  mpaBwino»  MexaHuku.  Koaddunuent
5.5 MIOJIC3HOTO JICUCTBUS MEXaHH3MOB. [TpocTsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHmanpHast SHEPTUU TEJa, MOAHATOTO HaJ 3eMIIEH
5.7 Kunernueckas sHeprus
53 [Tonnast mMexanuueckasi SHeprusi. 3aKOH H3MEHCHHS U
' COXpaHCHHSI MEXaHUYECKOW YHEPTHH
59 [TpakTrdeckue paboOTHI:

Onpenenenvie  pabOTBl  CHIBI  TPEHHUS  MIPH




PaBHOMEpPHOM  JBMKEHUM TeJla IO TOPU30HTAIbHOU
OBEpXHOCTU. VcciienoBanne ycioBHuii paBHOBECHS pblyara.
M3mepenne KIIJI makimoHHOM mmockocth. M3ydyeHnue 3akoHa

COXpaHCHUMA MEXaHHYECKOI SHCPrun

du3znueckue SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YyeJIoBeKa
TexHuueckue ycTpoilcTBa: pblyar, IOABUKHBIM U
5.11 HETOABWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 3J1€eMEHTHI COIePKAHUS
pa3jaena 3JIeMeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE TOJOXEHUS  MOJEKYISIPHO-KMHETHUECKOM
61 TEOpUM CTpOEHUs BemecTBa. Macca U pa3mepsl
. Mosiekyl.  OmbIThI, TOATBEPXKAAIONINE  OCHOBHBIE
MOJIOKEHUSI MOJICKYJIIPHOKMHETHUECKON TEOpUH
Mopnenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 COCTOSIHMH BemiecTBa. Kpucrammmdyeckue U aMopgHBIC
Tena
OOBsicHEHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX TeI
6 6.3 Ha OCHOBE IIOJOKEHUW MOJEKYISIPHOKMHETHYECKOMN
TEOPUH
6.4 CmaunBaHUE M KallWUSIPHBIE SIBJICHUS
6.5 TemoBoe paciMpeHue U cxxaTue
6.6 Temnepatypa. CBs3p TemmepaTtypbl CO CKOPOCTBIO
' TEIJIOBOTO ABUKEHUS YaCTHI]
67 Buytpennsis sneprust. Crioco0bl H3MEHEHHs BHYTPEHHEH
' SHEPTUU: TEIIoNepe ada U COBEpIeHNE pabOThI
63 Bunbl Temuonepenaun: TEIIONPOBOJHOCTb, KOHBEKIIMS,
' M3IIy4YCHHE




Kommuectso  TemoTel. YaenbHast — TEIUIOEMKOCTD

6.9
BCIIECTBA
TernooOMeH u TemIoOBOE€ paBHOBeCcHE. YpaBHEHHUE
6.10
TETUIOBOT0 OanaHca
611 [InaBnenue U OTBEpEBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VienpHas TEILIOTA IJIaBICHUS
[TapooOpa3zoBanue ®  KoHAcHcanus.  McmapeHwue.
612 Kunenue. VnpenbHas  Temiora mapooOpa3oBaHUS.
. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT aTMOC(HEPHOTO
JaBJICHUS
6.13 Brnaxxnocts Bo3nyxa
6.14 DHeprus TOIUIMBA. Y IeNIbHAs TEIJIOTa CrOPaAHUS
[Mpuammner  paboTel  TeruioBbix  apurateneit  KIIJ
6.15 TEIUIOBOIO JBHUTaTels. TemnoBble IBUTATENIM W 3alluTa
OKpY>Kalollei cpeapl
3aKOH COXpaHEHHUsI M MPEBPAILCHUS SHEPTHH B TEIIJIOBBIX
6.16
npoiieccax
[IpakTryeckue pabOTHI:
OnpiTel 1O OOHApY)XEHHIO  JEHCTBUS  CHII
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnbIThl 1O BBIPALUIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIM WJIU caxapa.
OnpITel TIO HAOMIOJEHUIO TEIJIOBOTO PACHTUPEHUS
ra3oB, KUAKOCTEH U TBEPABIX TEIL.
617 OnpenesnceHre JaBICHUS BO3yxa B OaJUIOHE IIITPHIIA.

OHI:ITLI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTL JaBJICHUA
BO3/lyXa OT ero 00bEMa U HarpeBaHuUs WIH OXJIaKICHUSI.

[IpoBepka rumnoTe3bl JMHEHHONW 3aBUCUMOCTH JIJIMHBI
CTONOWKA J>KUIKOCTH B TEPMOMETPHUYECKOW TpPYyOKE OT
TEMIIEPATYPBHL.

HaGmronenne u3mMeHeHs] BHYTPEHHEH SHEPruu Teja B
pe3yibTaTe Terionepeaadyn U paboThl BHEITHUX CHUIL.

HccnenoBanue SABJICHUS TernooOMeHa pu




CMEIIMBAHUM XOJOJIHON U TOpPsSYEi BOJIBI.

IATUHIPOM.

Uccnenopanne nmponecca ucrapCHus.

OHpeI[CJIeHI/Ie KOJMN4YCCTBa TCIUIOTBHI, IIOJIYYCHHOI'O

BOJOM pu TEII000MEHE C Harpe€TbiM MCTAJLNINUYCCKUM

OmnpexeneHue yaelbHON TEINIOEMKOCTH BEIIECTBA.

OnpeneneHI/Ie OTHOCHUTEIbHOMN BIAKHOCTHU BO3yXa.

Onpez[eneHHe YHGHBHOﬁ TCIIOTHI IJIaBJICHUA JIbJA.

Ou3nyecKne SBJICHUS B MPUPOJIE:

MIOBEPXHOCTHOE

HATsOKCHUC W KAllWUIAPHBIC ABJICHUA B IIPHUPOAC,

6.18 KpUCTaJIIbl B Ipupoje, usnydeHue CosHLa, 3aMep3aHue

HWHEs, CHera.

BOJI0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TYMaHa,

TexHudeckue  yCTpPOWCTBA:  KalWJULIPBI, IMPUMEPHI

HCIIOJIb30BaHUA KPUCTAJIIOB, JKUJIKOCTHBIN TCPMOMCTP,

6.19 JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIJICHHUS

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

JIOMOB, THTPOMETpPBI, ICHUXPOMETp, MapoBas TypOuHa,

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Dnextpuszanus Ten. J[Ba poaa 3MeKTpHUUECKUX 3apsiioB

B3aumopeiictBue  3apsDKEHHBIX — Tedl.

3akon Kynona

7.2 (3aBHCUMOCTB CHJIbI B3aUMOAEHCTBHSI 3apSyKEHHBIX TEN OT

BCJIMYHHBI 3apsAIOB U PACCTOAHUA MCKIY TCJ'IaMI/I)

DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPHYECKOTO

7.3 nosst. IIpuHIMN cyneprno3uuuu 3JIEKTPUYECKUX TOJIeH

(Ha KaYEeCTBEHHOM YpPOBHE)

Hocutenu »snexkTpuyeckux 3apsioB. DJIeMEHTapHBIH
7.4 anekTpudeckuit 3apsa. Ctpoenue aroma. [IpoBogHUKN U
TVDIIEKTPUKA
7.5 3aKOH COXpaHEHUS IEKTPUUECKOro 3apsiaa
DOnekTpudeckuif  TOK.  YCIOBHMS  CYIIECTBOBAHHUS

7.6

QJICKTPHUYCCKOI'0 TOKA. HCcTOYHMKY TOCTOSSHHOTO TOKA




evicTBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUUECKUH TOK B
AKHMJKOCTAX U ra3ax
- Onektpuueckas wenb. Cuia TOKa. DJIEKTpUUECKOE
' HampsHKeHHe
9 ConpoTusienue IIPOBO/IHUKA. YaensHOE
' COIIPOTHUBIICHUE BELIECTBA
7.10 3akon OMa Jy1s yJacTKa 1enu
. IlocnenoBarenbHOE W MApajyIeNIbHOE  COEIMHEHUE
. IIPOBOJHUKOB
PabGota M MOIIHOCTH 3JEKTPHUUECKOrO0 TOKAa. 3aKOH
7.12
Jxoynsa — Jlenna
13 DJeKTpUYECKre LENu U TOTPEOUTENH HIICKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikanne
IlocTosiHHBIE MarHuTHL. B3aumopeilcTBHe MOCTOSTHHBIX
7.14
MarHuTOB
715 MarautHoe mnone. MarHuTHoe moie 3eMJIM U €ro
' 3Ha4YeHHe Il )KU3HU Ha 3eMIie
716 OnbIT Dpcrena. MarHUTHOE MOJIE SJIEKTPUYECKOTO TOKA.
. [IpuMmeHeHne 2IeKTPOMarHuTOB B TEXHUKE
JleiicTBE MarHUTHOrO TOJS Ha IPOBOJHUK C TOKOM.
17 DJeKTpoJBUTaTeNNb MMOCTOSIHHOTO TOKa. Mcmonb3oBaHue
' JJIEKTPOJIBUIATENIE B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCIopTe
Onbitel  @apages.  SIBneHue  3JIEKTPOMArHUTHOMN
7.18
unaykiuu. [Ipasuio Jlena
DIIeKTPOTeHEPATOP. CriocoOwI MOJTyYSHUS
7.19 NEKTPUYECKOM ~ 3HEpruM.  OJIEKTPOCTAaHLMU  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTUU
[IpakTrueckue pabOTHI:
7.20 OnbIThl IO HAOTIOICHHUIO JICKTPHU3AIAN TET MHIYKIIUCH

U IIPY CONIPUKOCHOBEHHUH.




UccnenoBanne AEUCTBUS DJIEKTPUYECKOrO MO Ha
MIPOBOJIHUKY U TUDJICKTPUKH.

COopka u mpoBepka pabOTBl BJICKTPUUECKON Ienn
IMOCTOSIHHOT'O TOKA.

N3mepenue u peryaupoBaHUe CHIIBI TOKA.

N3mepenue u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UYILETO Yepe3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSIKEHUS
Ha PE3HUCTOpE.

OnbITHI, JIEMOHCTPHUPYIOLTUE 3aBHCHMOCTD
3JEKTPUUYECKOTO COMPOTUBJIEHUSI MPOBOJHUKA OT €ro
JUTMHBI, TUIOLIAIU TIOTIEPEYHOT0 CEYEHHS U MaTepuara.
[IpoBepka mnpaBuia CIHOXKEHUS HAOPSDKEHUW  TIpU
MOCJICIOBATEIbBHOM ~ COEAWHEHUU JBYX PE3UCTOPOB.
[IpoBepka mpaBmiia Al CHIIBI TOKA MPHU MapajlieTbHOM
COEMHEHUH  pe3uctopoB.  Ompenenenue  pabOTHI
AJIEKTPUYECKOTO TOKA, MAYIIETO dYepe3 Pe3UucTop.
OmpeneneHrie  MOIIMHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIEIIAIEMOM Ha pe3ucrope. HMccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UAYILETO YEepe3 JIAMIOYKY, OT HANPSKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MarduTHOTO B3aUMOJEHCTBHS ITOCTOSHHBIX MAarHHTOB.
N3yuenne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPHU
ux oOpeauHEHMH W pazaencHuu. VccnempoBaHue
JEHUCTBHSI DJIGKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OneITEl, JEMOHCTPHUPYIOLIUE  3aBUCHUMOCTb  CHIIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBlieHUss TOKa B KaTymke. M3ydeHue

JIEHCTBUS MarHUTHOTO MOJS Ha MMPOBOJHUK C TOKOM.

KonctpynpoBanue u M3y4YEHUE paboThI
3IIEKTPOJBUTATEIIA. H3mepenne KITA
JJIEKTPOIBUTaTEIbHON YCTaHOBKH. OnbIThI o

HUCCIICAOBAHHUIO ABJICHUA 3J'ICKTpOMEll"HHTHOfI HHAYKIAHA:




HUCCIICA0OBAHHUC W3MCHCHHMI 3HAYCHUS H HaITpaBJICHUA

WHIYKIIMOHHOTO TOKa

7.21

dusnueckue SBJICHUS B MPHUPOJE: DICKTPUYCCKHE
SIBJICHUS B aTMOC(i)epe, SJICKTPHUICCTBO KHUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJIH, Aper( TMOIIFOCOB,
POJIb MAarHuTHOTO IMOJIA IJId JXKU3HU Ha 3CMJ'IC, MOJISIPHOC

CHUAHHUC

7.22

TexHUuecKrne yCTPOWCTBA: JJIEKTPOCKOI, aMIepMETP,
BOJIETMETP, PEOCTAT, CUETUMK DIIEKTPHUUECKON SHEPTHUH,
AJIEKTPOOCBETUTENIFHBIE ~ TPUOOPHI,  HAarpeBaTeNbHbIC
3JIEKTPONIPUOOPHI (mpumepsl), INEKTPUYECKUE
NPEAOXPAHUTENH, DJIEKTPOMArHHUT, 3JIEKTPOJIBUTATEIH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Konx snemenTa IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszena
MEXAHUWUYECKUE SABJIEHUA
81 Mexannueckoe JBWXKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXaHUUYECKOTO IBMXKCHUS
8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHHUE
HepaBnomephnoe MPSAMOJIMHEHHOE JIBUKEHUE.
8.4 CpenHsis W MrHOBEHHas  CKOPOCTh  Tella  IIpHU
8 HEPaBHOMEPHOM JIBMKECHUH
g5 VYckopeHnue. PaBHOyCKOpEHHOE MPSIMOJIMHENHOE
' JIBIKEHUE
8.6 CBobOoanoe nagenue. OnbiThl [ anunes
PaBHOMepHOE nBUKEHUE MO OKpyxxkHOCTU. [lepuoa u
8.7 yactota oOpamieHus. JluHeilHass u yriaoBas CKOPOCTH.
LleHTpoCcTpeMUTENILHOE YCKOPEHHE
8.8 [TepBbsiii 3akoH HptoTOHA




8.9 Bropoii 3akon HeroTona
8.10 Tpetnit 3akon HeroToHa
8.11 [IpyHIMI CynIepIO3UIUHU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cuila TPEHHUS CKOJBXKEHHSA, CHIIA
' TPEHUs TOKOSI, IPYTUe BUJIbI TPEHUS
g 14 Cuna TsKECTM M 3aKOH BCEMHUPHOIO TITOTEHUS.
' Yckopenue cBOOOHOTO MaIeHUs
%15 JBuxenne  munaHer  Bokpyr  Connua.  Ilepsas
' KOCMHU4YecKasi CKopocTb. HeBecoMoCTh U eperpysku
816 PaBHoBecne  MarepuanbHON  TOYKH.  AOCOIIOTHO
' TBEPLOE TEIIO
g 17 PaBHOBecue TBEpPHOro Tena ¢ 3aKpEIUIEHHOW OCBIO
. BpaueHus. MomeHT cuinsbl. LleHTp Tsxectn
8.18 Nmnynbce Tena. M3menenue umnyinbca. UMmynbe cuiibl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeakTuBHOE 1BHKEHUE
8.21 Mexanunueckast paboTa 1 MOUTHOCTb
822 PaGota cun TspkecTH, ympyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [ToreHnmanbHas SHeprus Tejna, MOJHATOrO  Haj
' MOBEPXHOCTBIO 3eMJIH
8.24 [ToteHunanbpHast 3HEPTUsI CKATON TPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOMN
8.25
SHEPruu
8.26 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUU
[Ipaktuyeckue pabOTHI:
OmnpeneneHue cperHell CKOPOCTH CKOJBXKEHUS Opycka
WIA JBWKEHMS IIapHKa [0 HAKJIOHHOM IUIOCKOCTH.
827 OnpezeneHne yCKOpPEeHUsl Teja MpPH PaBHOYCKOPEHHOM

JIBHDKEHUH 110 HAKJIOHHOM TNIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BpPEMEHHM IpHU
PaBHOYCKOPEHHOM JIB)KEHUH 0€3 HayalbHON CKOPOCTH.

[IpoBepka TruIOTE3Bl: €CIU MPU PABHOYCKOPEHHOM




JBIDKEHUN 0€3 HadaJIbHOW CKOPOCTH ITyTH OTHOCSITCS
KaK ps HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHSI CKOJTBKEHUS
OT CWIbl HOpMaJbHOrO JaBieHus. OnpeneneHue
Kodd¢uimeHTa TpeHus CKombxkeHus. Omnpenenenue
KECTKOCTU TPYXKUHBL OnpenereHre padOThl CHITBI
TpeHHsI TpU PABHOMEPHOM JIBIDKEHHH Tela IO
TOPU30HTANBHONM MoBepxHOCTU. Omnpenenenue paboOThI
CWIbl  YOPYrocTH  INpH  moabéMe  Tpy3a  C
UCTIOJIb30BAHUEM  HETOJABIDKHOTO W TOJBHKHOTO

OJIOKOB

duszngeckue SIBICHUS B npupoac: NpuIMBbl U OTJIIMBBLI,

8.28 nBrxkeHue IuiaHeT COJHEYHOH CHUCTEMbI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPTaHU3MOB
8.9 TexHudeckne  yCTpPOMCTBA:  CIMAOMETP,  JATYUKHU

MMOJIOKCHUS, paACCTOSAHUA U YCKOPCHUA, PAKCTBI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABUXKCHUC. OCHOBHBIE XapaKTEPHUCTHUKHU

> KoJIeOaHMI: IEpHOJ, YacTOTa, AMILIUTY 1A
92 MaremaTnueckuit u MPY>KUHHBII MAasiITHUKH.
' [IpeBparienue sHepruu Npu KouedaTeIbHOM JIBUKEHUU
93 3aryxaromue KoneOaHus. BriHyXIeHHBIE KOJIeOaHUS.
' Pe3onanc
Mexanunueckue BoiHbL. CBOCTBa MEXaHMUYECKUX BOJIH.
94 [IpononbHBIE U TONEpEYHbIe BOJHBIL. J[IMHA BOJHBI U
. CKOPOCTb €€ pacnpocTpaHeHHUs. MexaHUYEeCKHUEe BOJIHBI
B TBEPJIOM TeJIE, CEICMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTE U BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 HNHdpa3Byk U yIbTpa3Byk
[IpakTrueckue padboOTHI:
Onpenenenre 4acToTbl W INepuoja  KoseOaHui
9.7 MaTEMaTHYECKOI0 MasiTHUKA.

OHpeIICJ'ICHI/IC HaCTOThI n nepuoaa KoJieOaHui

MMPY>XUHHOI'O MadTHHUKA




HccnepoBanme 3aBUCHUMOCTH TIepHojia  KOJIeOaHMI
IIOABCIICHHOTO K HUTH pr33. OT JIMHBI HWUTH.
HccnegoBanue 3aBUCHUMOCTH TE€pUOAA  KoJieOaHUUH
MPY>KUHHOTO MasiTHHKa OT Macchl rpysa. IIpoBepka
HE3aBUCUMOCTHU nepuoja KOoJICOaHMI rpysa,
IDOABCHICHHOI'O K HHUTH, OT MAaCCHI rpysa )41 )KéCTKOCTI/I

npyXuHbl. M3Mepenne yckopeHus CBOOOIHOTO MaieHUs

®duznueckue SBICHUS B npupoac: BOCIIPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHHE, CEMCMUYECKUE BOJIHBI,
IlyHaMH, 3XO
0.9 TexHuueckue yCTpPOMCTBA: 3XOJIOT, HCIOJb30BAHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 311EKTPOMArHUTHBIX BOJH
10.2 IITxana 3J1IeKTPOMarHUTHBIX BOJIH
103 OnekTpoMarHutHas npupoaa ceera. CKOpoCTh CBeTa.
' BonHoBrI€ cBOMCTBa cBETA
10 [IpakTryeckue padboThI:
104 W3ydyeHue CBOWCTB  3JIEKTPOMATrHUTHBIX BOJH C
MTOMOIIbI0 MOOMIIEHOTO TeedoHa
dusnyeckue SBIEHUS B MpUpOJE: OHOIOrHMYecKoe
10.5 JIeHCTBUE BUJUMOTO, yABTPapHOIETOBOIO U
PEHTTEHOBCKOTO U3Iy4EeHUN
10.6 Texnuueckue yCTpoiicTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3U
CBETOBBIE ABJIEHUA
11.1 JlydeBas mozenb cBeta. ICTOUHUKYM cBETa
11.2 [IpsiMonIMHETHOE pacIpOCTPAHEHHUE CBETA
1 113 Otpaxxenue cseta. [Inockoe 3epkano. 3akOH OTpaKEHUS
' cBeTa
114 IIpenomnenue cBeta. 3aKOH NPEIOMIIEHMSI CBETA.
' [TomHOE BHYTpEHHEE OTpakKeHHE CBETa
11.5 JIunza. Xop nyyel B TMH3E




11.6

Ontuyeckas cucrema QoToarnmapaTa, MHKPOCKONA H

TCIICCKOIIa

11.7

['ma3 xak onruyeckas cucrema. biIM30pyKocTh WU

JaTIbHO30PKOCTh

11.8

Paznoxenue Genoro ceeta B crektp. OnbiTel HptoTOHA.

Cnoxenue CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/ISI CBCTa

11.9

[IpakTryeckue paboOTHI:

HccnenoBanue  3aBUCUMOCTH  yIila  OTPAyKEHUS
CBETOBOTO JIy4ya OT YyIJla aJcHMUs.

N3yuenne xapakTepuCTUK H300paKEHUS TPEeIMeTa B
IUIOCKOM 3€pKaJe.

HccnenoBanue 3aBUCUMOCTH  yIJIa  IIPEJIOMIICHUS
CBETOBOIO Jlyda OT yIja IaJcHHA Ha I'PAHULE «BO3IYyX —
CTEKIION.

[Tony4yenne n300pakeHU ¢ TOMOIIBIO cOOMparomen
JIMH3BI.

Onpenenenre GOKYCHOTO pacCTOSHUS U ONTHYECKOM
CHJIbI COOMPAIOLIEH JTMH3BI.

OmnBITHI 110 pa3I0KEHUIO OEIOro CBETa B CIEKTP.

OnpITEl IO BOCHPUATHIO LIBETa IIPEIMETOB IIPH HX

HaOJII0JICHUHU Yepe3 IIBETOBbIC (PUITBTPHI

11.10

dusnyeckue sBieHUs B mpupojie: 3atMenus CoiHIa v

JlyHpl, 1BeTa TEN, ONTHYECKHE SBICHUS B atMmocdepe

(uBet HEOAa, pedpakuus, pagyra, MUPaxK)

11.11

TexHuueckue YCTPOMCTBA: OUKH, [IEPUCKOIL,

doToanmapar, ONTUIECKUE CBETOBO/IBI

12

KBAHTOBBIE

SABJIEHUSA

12.1

OmnbiTel Pezepdopna u miaHeTapHas MOJENb aTOMa.

Mognens aroma bopa

12.2

Hcnyckanne W morjomieHue cBeTa aToMOM. KBaHTBHI.

JInnelyaTble CIIEKTPHI

12.3

PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TyICHHS

12.4

Crpoenne aromHoro szapa. HykionHas Moxenb

ATOMHOTIO AApa. H3otonbl




PannoaktuBHble mnpespamieHud. [lepuon monypacnana

12.5
ATOMHBIX sJEP
126 SnepHble peakiuy. 3aKOHBI COXPAaHEHUS 3apsI0BOTO U
' MaccoBOT'0 YHUCE
12.7 OHeprusi cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Victounuku sHeprun
' CoHIa 1 3BE311
12.9 SAnepnas osHepretuka. JleilicTBUE  paJMOaKTUBHBIX
' U3ITyYEHUI Ha KUBbIE OPTaHU3MBbI
[IpakTHyeckue padboOTHI:
HaGmronieHne crjiomHelX W JIMHEHYAaThIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTMM YACTHUIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue paanoakTUBHOTO (poHa
®uznueckre SABJICHUS B MPUPOJE: ECTECTBEHHBII
pPaauOaKTUBHBIN ¢on, KOCMHYECKHUE Jy4H,
12.11 PaJlMOAKTUBHOE M3JYYCHUE TMPUPOJHBIX MHUHEPAJIOB,
JICVCTBUE PAAMOAKTHUBHBIX M3JIYYEHU Ha OpraHu3M
YyeJoBeKa
1212 TexHuueckune YCTPOMCTBA: CIIEKTPOCKOII,

VHJIUBUAYAJIBHBIN 103UMETp, KaMepa BuibcoHa




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yibTaTaM
0a30BOro0 ypOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/IbLHOI
NPOrpaMMbl OCHOBHOT0 00111ero oopa3oBanus Ha ocHoBe PI'OC

[lonumanue pomu  GU3MKA B HAYYHOHM  KapTUHE  MHPA;
c(hopMUpPOBaHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U [I03HABAa€MOCTHU SBJIEHUM NPUPOABI, O POJIU HKCIEPUMEHTa B
¢usuke, o cucreMooOpaszyroueil posn GU3MKKM B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHMKM M TEXHOJOTHWi, 00 3BOJIIOLMHU
bu3HYeCKUX 3HAHWUN M UX POJU B IIEIIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJ€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, pasBUTHC TCXHUKHU U TEXHOJIOT Uit

3HaHMg O BUJAX MaTepuu (BEIIECTBO W TMOJE), O JBHXKEHUU Kak
croco0e CyIIecTBOBaHUSI MaTepUH, 00 aTOMHO-MOJIEKYIISIPHOI TeopuH
CTPOEHHUS BEILIECTBA, O (U3UYECKON CYIIHOCTU SIBICHUU NPUPOIBI
(MEXaHMYECKUX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3audaTh sIBJICHUS M0 ONMHUCAHHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBICHHUE;
YMEHHE Pacrlio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UYECKUX SBICHUM
B OKpYXaloLIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaAKH)

Bnagenue ocHOBaMH IOHATHMHOIO arrapara M CHMBOJIMYCCKOIO
sA3bIKa (I)I/I3I/IKI/I " HUCIIOJIB30BAHUC HX IJIA PCHICHHUA y‘Ie6HI>IX 3a1aa4,
YMCHHUE XapaKTCpPpU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘IeCKI/IC SABJICHUA H

MpoueCChl, HCIIOJIb3YyA (bYHI[aMeHTaJ'IBHBIC N SMITUPHUYICCKUC 3aKOHBI

YMeHue onnucrBaTh HN3YYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/Ie SABJICHUS,

HCIIOJIb3Ys (1)I/ISI/I‘ICCKI/Ie BCIIMYHUHBI

Bnajgenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHUS C Yy4ETOM
coOIOZICHUS TpaBWJI 0€30MacHOTO Tpyjaa: HaOoIeHNE (PU3HICCKUX
SIBJICHUM

YMEHHUE CAMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JIaHHOro HaOopa 00OpyIOBaHMS 1O MHCTPYKLIMH, ONHUCHIBATh XOJ
OTIBITA U 3aIHCHIBATD €TO PE3YIbTATHI, (POPMYITUPOBATH BEIBOIBI;
MPOBEICHUE TPSMBIX U KOCBEHHBIX U3MEPEHHUH (PU3MUECKUX BEITUUNH:
YMEHHME IUJIAHUPOBAaTh HW3MEPEHMs, CAMOCTOSITEILHO COOMpATh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY II0 HWHCTPYKIUH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAIM3UPOBATH IOJYYEHHBIE PE3YJIBTaThl C
y4€TOM 3a/JaHHOM MOIPEIIHOCTH PE3Yy/IbTaTOB U3MEPEHMUI;
IIPOBEJICHUE  HECIOKHBIX  AKCIEPUMEHTAJIBHBIX  HMCCIIECJOBaHMI;
CaMOCTOATEJIBHO ~ COOMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY H
OPOBOJUTH  HCCIEJOBaHWE 1O  MHCTPYKUUH,  MPEICTABIAThH
HOJy4EeHHbIE 3aBUCUMOCTH (PU3MUYECKUX BEJIUYMH B BHJE TaOIUIl U
rpa()uKoB, yUUTBIBATh OTPEIIHOCTH, JIEJIaTh BHIBOJBI 10 PE3yiIbTaTaM

HUCCICIOBaHU

[loHumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJenel
(MaTepHuanbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJEIU CTPOCHUS
ra3oB, XHUJAKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMa,
HYKJIOHHasi MOJEJIb aTOMHOIO s/ipa) U YyMEHHME IPUMEHATb UX AJIs

00BSICHEHUS! PU3UYECKUX MTPOLIECCOB

YMmeHne oOBSACHATh (PU3MUECKHE MPOIECCHl W CBOMCTBA Tell, B TOM
Yyucieé M B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJISATh NPUUYUHHO-CJIEICTBEHHbIE CBSA3U U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUEHHBIE CBOMCTBA (PUIUUECKUX

ABJICHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMmenue pemate pacu€THble 3afaud (Ha Oaze 2 — 3 ypaBHEHHUN),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIONINE  (PU3HUUECKUE
BCJIMYMHBI, B 4YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHUC 3ajgaydu,
BBISABIISITh HEJIOCTAIOIIUE JAaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl € PEelICHHUs], UCIIOIb30BaTh CIIPABOYHbIC JaHHbIC,
MMPpOBOAUTD paC‘-IéTLI U OHOCHUBATH PCAIMCTUYHOCTL IIOJIYUCHHOTO
3Ha4YeHus1 (pu3nyecKol BEIMUYUHBI; YMEHHUE OIPENeNATh pa3MEepHOCTh

(I)PBPI‘IGCKOI\/’I BCJIIMYHUHEI, HOHy‘ICHHOﬁ ITpU pCHICHUHN 3aJa4r

YMeHne XapaKTepu3OoBaTh IMPUHIUIBI JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIE OBITOBBIX NPUOOPOB, M MPOMBINIICHHBIX
TEXHOJIOTHYECKUX TIPOIECCOB MO0 MX OMUCAHUIO, UCTIONB3Ys 3HAHUS O

CBOMCTBAaX (DUBMYECKUX SBICHUW W HEOOXOAUMBIE (PU3MUECKHE




3aKOHOMEPHOCTHU

10

YMeHne WCHoJbh30BaTh 3HAHUS O (U3HYECKUX SBICHHAX B
MOBCEHEBHON KM3HM 1 oOecneueHWss OE30MacHOCTH — TNPH
oOpamenn ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 3JI0pPOBbsI U  COONIONEHUS HOPM
HKOJIOTHYECKOTO IMOBEJACHHUS B OKpYXarolled cpene; MOHHUMAaHUE
HEOOXOJMMOCTU TMPUMEHEHHUs JOCTIKEHUH (PU3MKH M TEXHOJOTHM

U PallMOHAJIIBHOT'O IMTPHUPOJ0ITI0JIb30BaAHUSA

11

OnelT moOMCKa, TpeoOpa3oBaHUs U TMpejAcTaBlieHus HHopManuu
(U3UYECKOTO COJEp)KaHUS C HCIOIb30BaHUEM WH(GOPMAIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTHM; YMEHHE OLEHUBATH JOCTOBEPHOCTH
MOJIy4deHHOM WHGOpPMAIMd Ha OCHOBE HWMEIOIIMXCA 3HAHUW |
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; yYMEHHE  HCIIOJIb30BaTh  IIPH
BBIMOJIHEHUH YYEOHBIX 3alaHUil HAayYHO-TIOMYJISIPHYIO JIHTEPATypy
(bu3nUecKOro CcoAepKaHUs, CIPAaBOYHBIE MaTEpHaJbl, PECYpChl CETH
WutepHer; BnageHue 0a30BBIMH  HAaBBIKAMU  NPeoOpa3oBaHUS
uHpOpMallMd W3 OJHOW 3HAKOBOM CHUCTEMBI B JAPYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HECCKOJBKHUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 31eMEHT COAEP:KAHUS
1 MEXAHUWYECKUE SBJIEHMA
. Mexannueckoe JBwkeHHe. MarepuanbHas Touka. Cucrema  OTcuérta.
. OTHOCUTETBHOCTD JIBHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHUE. CpenHas ckopocTb. Dopmyna s
1.2 BBIUHCIIEHUS CpEHEN CKOpoCTH: V = S/t
PaBHOMEpHOE TPAMONMHENHOE NBHKEHUE. 3aBUCHMOCTb KOOPJIWHATHI TE€Jla OT
BPEMEHHU B CIy4yae paBHOMEPHOI'O NPSIMOJIMHEWHOTO IBHIKEHUS:
13 X(f)=x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHH JUIsl TMPOCKIUU CKOPOCTHU, MPOEKIIMH
MEePEMEIECHUs, ITyTH, KOOPAWHATHI MPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCUMOCTb KOOpPJIMHATBl TeJda OT BPEMEHM B CJIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTUHEHOTO TBUKCHHSI:
2
Se(f)=vo, *f+ay* ;
2
@opMynbl I MPOCKUUU TEPEMEIEHHUs, MPOEKIIMH CKOPOCTH U TMPOEKIIMH
YCKOPEHUS TIPU PABHOYCKOPEHHOM TMPSMOJIMHEHHOM JIBHKCHUH:
2
1.4 .sx(r)=vﬂx-r+ax-?.
U_,{.(f) =Upy T4, 1,
a.(r)=canst
U:.T: - l')1.'f2 :zaxsr
I'padukn 3aBHCUMOCTH OT BpeMEHH Ui NPOEKLIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, HPOEKIUU MepeMelleHusl, KOOpAMHATHl MpPH PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JIBUKEHUU
CBoOognoe manenune. GopMysbl, OMUCHIBAIOIINE CBOOOJAHOE IMAJCHUE Tea IO
1.5 BEpTUKAIN (ABMKEHUE TeJIa BHHU3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTU

3emsn). I'papuku 3aBUCHMOCTM OT BpPEMEHM JMJIi HNPOEKLUHUH YCKOPEHMS,




MPOEKIIMH CKOPOCTH M KOOPAMHATHI MpPU CBOOOJHOM NAJACHUU Tejla 0

BEPTUKAIA

CkopocTh paBHOMEPHOIO JBMJKEHHUS Teja IO OKpyxkHoctu. Hampasnenue
CKOpOCTH.

cDOpMyJ'IEl AJId BBIYUCIICHUSA CKOPOCTH 4YCPEC3 paduyC OKPYXKHOCTU H IHCPUOL

oOpartieHus:
2R
L=
T

LenTpocTpemuTensHoe yckopeHue. HampaBiaeHne UeHTPOCTPEMUTEIBHOTO

16 yckopeHusi. @opmyiia Jj1s1 BBIYUCICHUS] YCKOPEHUS:
2
a — L
=R
dopmyrna, CBA3BIBAIOIIAS IEPHOJ] M YACTOTY OOpaIieHus:
V= 1
T
Macca. [InotHocTs BemecTBa. @opmyiia i BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢puzudeckas BeanuuHa. CI0KeHHue CUl
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUIIbI, IEUCTBYIOIIEH Ha
TENO0
Bzaumoneiictue ten. Tpernit 3akoH HeroToHa:
1.11 Fy g=-F
12 Tpenue nMokost U TpeHUe CKONbKeHUs. PopMyIia i BBIUUCICHUS MOJYJISI CUIIbI

TPEHUA CKOJIBXKCHUSA:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heymnpyrue aegopMmanuu. 3aKkoH yIpyrou
nedopmanuu (3axoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKoH BCEMUPHOTO TATOTECHHS:

My - M4
F=G- -1 _2
R
Cuna TskecTu. Y CKOpeHre CBOOOIHOTO MaICHHUS.
dopmyna 1715l BBIYUCICHUS CHIIBI TSDKECTH BOIM3H noBepxHocTu 3emin: F = mg.
JBuxenue rmianet Bokpyr Conuna. [lepBas kocMudeckasi CKOpPOCTb.

HesecomocTs 1 nneperpysku

1.15

Nmnynbc Tena — BekTopHas pu3nyeckas BeIMYHHA.
p=mi

Nmnynbe cucremsl Teil. U3meHenne umiyibca. MmMiynbse cuiibl

1.16

3aKoH COXPAaHCHUSA UMITYyJIbCA JIJIA 3aMKHyTOI>'I CHUCTCMBI TCJI:
p=nyU +m,U, =const

PeaxTuBHOE JABHOXKCHUC

1.17

Mexannueckas pabota. @opmyra 175l BBIYUCIEHUS paOOThI CHIIBIL:

A=Fsoosc

Mexannueckas MOIIHOCTb:

nv=4
I

1.18

Kunernueckas u MOTCHUUAJIbHAs DHCPI'Us. cDO]Z)MyJ'Ia JJ11 BBIYMCIICHUA

KUHETHYISCKOM SHCPTIHUU:

1!&'.32
Ep=—r

Teopema o kuHeTHUeCcKOU d3Heprun. Popmyia s BBIYUCICHNS TOTCHIIMAIBHON




OHEPIruM T€jia, IOAHATOTO

Hax 3eMIIEH:

E,= mgh

Mexanudeckasi SJHEpPIusi:

E=E;.+E p
1.19 3aKOH COXpaHEHHUsI MEXaHWYEeCKOU sHeprun. DopMya JIJisl 3aKOHa COXPAHEHUS
MEXaHUYECKOU SHEPIruu B OTCYTCTBUE CUII TpeHUs: E = const.
[IpeBpalieHre MEXaHUUECKON SHEPTUU TIPU HATTUUUH CUIIbI TPEHUS.
[IpocThie MExaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Prraar. MomeHT cuibl: M - Fl.
VYcnoBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[MonBuxxHbiii 1 HenoABHKHBIN O6510KK. KITJ] mpocThIX MeXaHU3MOB,
n= Aﬂmesma
A‘Sﬁ.‘l‘]_‘:ﬁ‘!ﬂ:ﬂ:ﬂaﬂ
JlaBiienue TBEpIOrO TEIIA.
dopMyna 715 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tena:
F
P= G
101 JlaBnenue ra3za. ATMocdepHOe 1aBlICHHE.
. I'mapocTtaTuyeckoe 1aBieHUE BHYTPHU KUJIKOCTH.
dopmyna 151 BBIYMCICHUS JaBJICHUS BHYTPHU KUIKOCTH:
D=Pgh+Pp,
1.22 3axoH Ilackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna IS ONPEACICHUS BBITAJKUBAIOIIEH CHJIBI,
JICUCTBYIONIEN HA TEJIO, MOTPYKEHHOE B )KUAKOCTh WIIH Ia3:
1.23

Fam =PV

Ycnosue nnaBanus Tena. [Inapanue CYAOB 1 BO3AYXOILJIaBaAHUEC




1.24

Mexanndyeckue KojebaHusl. AMIUIMTY[a, TEpUOJ M YacToTa KoJeOaHUH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJIEOaHHUI:

1.25

Marematuueckuidi W TPYKUHHBIA MasATHUKH. lIpeBpamieHue sHepruv mpu

KoJ1e0aTeIbHOM JABHMXCHHUHU

1.26

3aryxatomue konaebanus. Berayxxaennsie koneOanus. Pezonanc

1.27

MexaHU4eCKHe BOJIHEL HpOIlOJII:HI:IG N TOIICPCUHBIC BOJIHBI. I[JH/IHa BOJIHBI U

CKOPOCTh PACIPOCTPAHCHUS BOJIHBI:

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TpaHUIIE

nByX cpell. H(ppa3ByK U yabTpa3ByK

1.29

Ilpakmuueckue pabomol

W3mepenue cpenHel IUIOTHOCTH BEIIECTBA; APXHMEIOBOM CHIIBL, >KECTKOCTH
IPYXUHBL; KO3((UIMEHTAa TPEHUS CKOJIBXKEHMS; paOOThl CHUJIbI TPEHUS, CUIIbI
YIPYIOCTH; CpeJHEeH CKOPOCTH JBMXKEHHUS OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHM MO HAKIOHHOW TIJIOCKOCTH; YacTOThl M
nepuofa KojeOaHWH MaTeMaTH4YeCKOro MasTHMKA; 4YacTOThl M Hepuojaa
Koj1e0aHUl MPYKUHHOIO MasTHUKA; MOMEHTAa CHWJIbI, IEWCTBYIOIIEr0 Ha pblyar;
paboThl CUJIBl YHOPYIOCTHM NpU HOABEME TIpy3a C MOMOILBIO HENOABHKHOIO
O510Ka; pabOTHI CUJIBI YIPYTOCTH TP MOABEME Ipy3a C MOMOMIBIO MOJIBUKHOTO
61oka.

HccnenoBanne 3aBHCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOrpYKEHHON
YacTH TeJa U OT IUIOTHOCTH KUAKOCTU; HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHIIBI
OT MaccChl TeJa; CUJIbl TPEHUSI CKOJILKEHHS OT CHIIBI HOPMAJIbHOTIO JaBJICHUS U OT
poJa MOBEPXHOCTH; CWIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nepopMalnu MpYKUHBL;, YCKOPEHUs] OpycKa OT yrjla HaKJIOHA HaIpPaBISIOLICH;
nepuosia (4acToThl) KojeOaHUM HUTSHOTO MasATHUKA OT JJIMHBI HUTH; MEPHOAA
Kosle0aHUH NMPYXKMHHOTO MAsTHHUKA OT MAacChl Ipy3a U JKECTKOCTH NPY>KUHBI;
HCCJIeIOBaHNE HE3aBUCUMOCTH IEpHoJia KoJieOaHU HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycmoBusi paBHOBECHSI pbldara

1.30

Qusuueckue sA6neHus 6 npupode: TPUMEPbl ABWKEHHS C pa3IMYHBIMU
CKOPOCTSIMU B )KUBOM U HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKC, MNPWIHMBBI W OTJIHBBI, ABHUXCHUC TIIJIAHCT CosHeyHOM CHUCTCMBI,




PEaKTUBHOE BW)KEHME JKUBBIX OPIaHU3MOB, PblYarv B TEJI€ YEJIOBEKA, BIIMSIHUE
aTMOC(EpHOTO JaBJCHUS HA JKUBOW OpraHW3M, IUIaBaHWE PbIO, BOCIIPHUITHE

3BYKOB JKXUBOTHBIMHU, 3€MJICTPACCHUC, celicMUYeCcKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTP, HAATYHUKU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUSA, AUHAMOMCTpP, I[MOAIIHWIIHWUKH, PAKETbI, pbIyar, MOJBIKHBIA U

HCHOHBH)KHBIﬁ 6HOKI/I, HAKJIOHHAA IJIOCKOCTb, MPOCTHIC MCXAaHHU3MbI B 6LITy,

131 COOOIIAOIINECS] COCYMBI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKHUN Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BaHUE yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KMHETHUYECKOW TEOPUU  CTPOEHHUS

2.1 BemiecTBa. Mojenu TBEPAOTO, KHUAKOTO M ra3000pa3HOr0 COCTOSTHHUM BEIEeCTBa.
Kpucrannuueckue u amopdHbie Tena

55 JBrxenue wyactul BemiectBa. CBSI3b  CKOPOCTH  JABMKEHHUS YacTHI[ C

' Temrneparypoil. bpoyHoBckoe aBmxenue, 1uddy3us

2.3 CmaunBaHUE U KallWUISIPHBIE SIBJICHUS

2.4 TennoBoe pacuIMpeHne U cKaTue

2.5 TennoBoe paBHOBecHE

o6 Buytpennsis sueprus. PaGora u Teromnepenada Kak CrocoObl H3MEHEHHS

. BHYTPEHHEHN DHEPrun

2.7 Bunp! Teruionepeaaun: TemIONpOBOIHOCTh, KOHBEKIINS, U3TYYCHUE
HarpeBanue u oxnaxaenue ten. KoaumdecTBO  TEIUIOTHL. Y AelibHAs
TEIUIOEMKOCTb:

2.8
O=cm(t,~1,)
3aKOH COXpAaHEHMsI PHEPruu B TEIUIOBBIX MPOIECCaX. YPaBHEHUE TEIJIOBOTO
OanaHca:

2.9

O+0,+..=0
HUcnapenne u koHzaeHcauus. V3MeHeHHE BHYTPEHHEH SHEpPrud B Mpolecce
510 ucnapeHus W KoHjaeHcauuu. KwumneHue KUAKOCTH. VYAenbHas TeIioTa
' napooOpazoBanus: L = Q/m
2.11 Bnaxxnocts Bo3myxa




2.12

[InaBnenne wu kpuctasuzanus. V3MeHeHWe BHYTPEHHEH HHEpPruu IMpH

IUTAaBJICHUU U KpUCTAJIJIM3allH. YI[eJ'II)HaSI TCIJIOTA IIJIaBJICHUA !

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHUs TOILINBA:
q=0Q/m

2.14

[Ipunuumns! pabotel TeroBbix asurareneit. KITJ{ teriosoro asurarens

2.15

Ilpakmuyeckue pabomwl

N3mepenne yaenbHOW TEIIIOEMKOCTH METAJUIMYECKOr0 LMIMHIPA; KOJIMYECTBA
TEIUIOTHI, TOMYYEHHOTO BOJOW KOMHATHOW TeMIepaTypbl (QUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HarpeTbli IWINHAP; KOJMWYECTBA TEIUIOTHI,
OTJQHHOTO HAarpeThiM LMIMHAPOM, IOCJE OINyCKaHWs €ro B BOAY KOMHATHOW
TEMIIEPATypbl; OTHOCUTEIBHOM BIIAXKHOCTU BO3JyXa; VYJEIbHON TEIJIOTHI
maaBiaeHus JpAa. McecnegoBaHue UM3MEHEHMsI TeMIEpaTypbl BOJBI  MPH
Pa3IUYHBIX YCJIOBHUAX; SIBICHUS TEIUIOOOMEHa MpPHU CMEIIMBAHUU XOJIOJAHON U

ropsiueil Bojbl; Iporecca UcrapeHus

2.16

Qusuueckue s61eHUsA 6 npupooe: TIOBEPXHOCTHOE HATKEHHE U KalMUIPHbIC
SIBIIGHUSL B NPUPOJE, KpUCTAUIBl B mpupoze, usnyuenue ColnHla, 3aMep3aHue

BOJIOEMOB, MOPCKHUE OpU3bl; 00pa30oBaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuyeckue ycmpoticmea: KalWUIAPbl, IPUMEPbl UCIOJIb30BaHUS KPUCTAIJIOB,
KUIKOCTHBIM TEPMOMETp, AATUYUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUI'POMETPBI, ICUXPOMETP, MapoBasi TypOHHA, IBUTATENb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1

DuiekTpu3anusd Teil. [[Ba Buja aJeKTpuYecKuX 3apsioB

3.2

BsaumopeiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

33

3aKoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaaa

34

Onexrpuueckoe mnose. Hanpsx€HHOCTh dsnekTpudeckoro mnoss. [lpuHumn

CYIMEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

3.6

Hocutenu QJICKTPHUUYCCKUX 3apsaa0B. HeﬁCTBI/IC QJICKTPHUYCCKOIo II0JIs1 Ha

QJICKTPHUUYCCKUC 3apAAbI. HpOBOI[HI/IKI/I U JUSJICKTPHUKH

[TocTosiHHBINM AIEKTPUYECKHUI TOK. JlefcTBUs anekTprudeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

SHGKTPI/I‘{@CKOC COIIPOTUBJICHHC. Y aennHOE SJICKTPUYICCKOC COIIPOTUBIICHUC:

3.7 R = pl/S
18 3akon OMa ju1s yuacTka aekTpudeckoit uenu: I = U/R
[locnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB!
I,=1,; U=U,+U,: R=R +R,
3.9 [lapannenbHOE COeIMHEHNE POBOJHUKOB PABHOTO CONPOTUBICHUS:
U=U;:1=1+1I; Rzi.
- -~ 2
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u MomHOCTE A5ekTpudeckoro Toka. A = Ult, P = Ul
3akoH /oy — Jlenna:
3.11 O=I"-R-t
310 OneiT Opcrena. MarHuTHOE T0JIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHMH
MarHUTHON MHIYKIIUU
313 MarnuTHOoe 10J€ TMOCTOSIHHOTO MarHurta. B3aumonaeicTBHE MOCTOSHHBIX
MarHuToB
3.14 JlelicTBME MAarHUTHOTO T0JIS1 HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue s5eKkTpoMarauTHON nHAyKIuK. [Ipasumno Jlenna
Ipaxmuueckue pabomul
W3mepenne  3M€KTPUUECKOTO  COMPOTHUBIEHUS  PE3UCTOpPa;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa, BO3HMKAIOIIETO B IPOBOJHHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUS HA KOHIAX MPOBOJIHMKA; 3aBUCUMOCTH
CONPOTUBIIEHUS OT JJIMHBI TPOBOJHUKA, IJIOMIAMA €r0 MOMEPEYHOr0 CEUYCHUS U

YACIBbHOTO COIIPOTUBJICHUS.




[IpoBepka mpaBuia Ui JIEKTPUUYECKOTO HAIMPSHKEHUS HPU MOCIIEI0BATEIbHOM
COCIMHEHUU TPOBOJHHUKOB; TMpaBWIA I CHJIBI DJIEKTPUYECKOTO0 TOKa TMpHU

napajijieIbHOM COEAMHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qusuueckue a61eHUs 6 Npupode: SICKTPUUECKUE SBICHHS B aTMocdepe,
ANEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE ToJIe 3eMId, Apei( MOI0COB,

POJIb MAaruuTHOI'O MOJIA OJIA ’)KU3HU Ha 3GMJIC, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEpPMETp, BOJIETMETP, PEOCTarT,
CUYETUYMK  DJIEKTPHUUYCCKOW  DHEPTrUH,  DIIEKTPOOCBETUTEIBHBIE  MPHOOPHI,
HarpeBaTeIbHBIC AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUUYCCKHE
MPEIOXPAaHUTEIH, DIIEKTPOMATrHUT, DJIEKTPOJIBUTATEIh MOCTOSHHOTO TOKa,

TeHEPATOpP MOCTOAHHOI'O TOKA

3.19

SHGKTpOMaFHI/ITHI)Ie BoaHsl. IlIkana OJICKTPOMArHUTHBIX BOJIH

3.20

JlyueBasa moneinb cBera. [IpsaMoiMHENHOE pacIIpOCTPAHEHHE CBETA

3.21

3akoH oTpaxxeHus cBeTa. [lnockoe 3epkano

3.22

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH MpEIOMIICHUS CBECTA

3.23

3.24

[[chepcml CBCTa

JIunza. Xoxa nydeid B nuH3e. POKYCHOE paccTOSIHUE JUH3BI. OnThyeckas cuiia

nuusel: D = 1/F

3.25

I'ma3 xak ontnveckas cucrema. OnTHuecKue mpruOopkI

3.26

IIpakmuueckue pabomoi
W3mepeHune onTHUecKoi cuibl coOMparoniei TUH3bL; (POKYCHOTO PacCTOSHHS
coOuparomiei TMH3bI (110 CBOWCTBY paBEHCTBA Pa3MEpOB MpeaAMEeTa U U300pakeHus,
KOTJia IpeIMeT PacIoyio’KeH B IBOMHOM (hoKyce), moKa3aTess MpeIoMIICHHs CTEKIIA.
HccnenoBanue cBOHCTBa  M300pa)K€HUS, TMOJIYYEHHOIO C  ITOMOIIBIO
cobuparomieil JIMH3bl; U3MEHEHUsT (POKYCHOTO PacCTOSIHHS ABYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJIa NPEJIOMJICHHS CBETOBOIO Jy4ya OT yrja IaJeHUs Ha I'PaHULE

«BO3AYX — CTCKIIO»

3.27

Qusuyeckue aenenuss 6 npupode. 3atMenHuss Conmuua u JlyHel, 1nBerta Teu,

onTuyecKkue siBjaeHus B atMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28

Texnuueckue ycmpoticmeéa: OYKH, TEpUCKOI, (oToanmapaT, ONTHYECKUE

CBETOBOAbI

KBAHTOBBIE ABJIEHUA

4.1

PanuoaktuBHOCTh. Anb(a-, O6eta-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

pacmajna




4.2 Omneitel Pe3epdopna o paccesauto anbda-dactuil. [ImanerapHas Moaenb aToma

43 CoctaB atoMHoOro siipa. M3oTomnsl

4.4 [lepuon nonypacnaja aTOMHBIX sIIEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHS 3apsJ0BOIO U MaCCOBOI'O YHCET
Qusuueckue sA61eHUs 6 npupode. E€CTECTBEHHBIM pPaJMOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE W3IIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
NefCTBUE paJIMOAKTUBHBIX U3TyYEHHUI Ha OpraHu3M YelloBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHANBUAYAIbHBIN 103UMETpP, Kamepa

BI/IJ'II)COHa, AACPHAasA DOHECPICTHKA




YYEBHO-METO/JNYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YYEHUKA

» Ouszuka: § kiacc: 6a3oBbiit ypoBeHs / [lepoiukun U.M., UBanos A.U., AkunonepHoe
obuiectBo «M3narenscTBO «lIpocBemenue»

» ®usuka: 9 knacc: 6a30BbIi ypoBeHs / [lepeimkud .M., I'yrauk E.M., UBanoB A.U.,
Ax1mmonepHoe obmectBo «M3natenscTBo «IIpocBemenue

METOJUYECKHUE MATEPUAJIBI JIUIA YYUTEJIA

Metoanueckoe nocodue no ¢usuke. 8 kinacc: k yueounuky A.B. Ileppimkuna « Ousnka 8
knace» / O.U. I'pomueBa M3natenbcTBO «DK3aMEH»
Meroaundeckoe nmocodue no ¢usuke. 9 knace: k yaeonuky A.B. Ilepbpimkuna « ®usnka 9
kimace» / O.W. I'pomneBa M3narenbcTBO «DK3aMEH»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubmuorexa [IOK
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