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MNOACHUTEJIBHASA 3AININCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOIO 00IIEero o00pa3oBaHMs
COCTaBJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHUI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpPOBHE OCHOBHOH 00pa30BaTEIbHOW MPOrpaMMbl, MPEJICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yu€toM (penepanbHOil paboueid mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenoaaBanust yue6Horo npeamera «Ousnkay.

[Iporpamma 10 (u3uke Ha YpOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE IOJIO)KEHH M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuetoM (penepanbHOl pabouei MporpaMMbl BOCIUTAHUS U
KOHIIEIIIMHU MpenoiaBaHus yueoHoro npeamera «duzukay.

CopnepxaHue mporpaMMmbl MO (U3MKE HaNpaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYYarOIIUMXCS W OpPraHU3ALMI0 H3YYEHHS
bu3NKKM Ha NEITeNbHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXHOCTH Y4yeOHOro mpenMera B peanuzauuu tpedoBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METAIPEMETHBIM pe3yJibTaTaM 00y4eHHS, a TaK¥Ke
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOT0 00111€T0 00pa30BaHUsl.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHue yueOHOro MaTepuana
1o rojaMm oOyueHus (IO Kjaccam), MpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEPKAHMS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00y4aroIUXCsl.

[Iporpamma 1o ¢u3mKe pazpaboTaHa C IEIbI0 OKa3aHHS METOJIUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®dusuka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX Y4eOHbIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBbI JieKaT B OCHOBE IIPOLIECCOB U
ABIICHUHN, W3y4yaeMbIX XHUMHEH, OUONOorHei, acTpoHOMHUEeH U (PUINYECKOM
reorpaduei, BHOCHUT BKJaJ B €CTECTBCHHOHAyYHYIO KapTUHY  MHDA,
peloCTaBIsieT Hambojee SCHble O00pas3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUSA, TO €CTh CIIOCO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTOo OOpa3oBaHUsA B CTPYKType OOILEero
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
UHTEpeca K HayKe y 00y4arouuxcs.

WN3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEANojaraer OBJIAJICHUE
CJIENYIOIIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SBJICHHUSI,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;



HHTCPIIPCTHUPOBATL MAdAHHBIC W HCIIOJBb30BATh HAYYHBIC OOKA3aTCIbCTBA
AJI1 TIOJTYYCHU S BBIBOJIOB.

[enmu wu3yueHuss (PuU3NKU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
ompesieNeHbl B KOHIICTIIIMM TPEenojaBaHust ydeOHoro mpenmera «Duszmka» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit ®Deaepanuu, pean3yrOIINX
OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOrPAMMBI.

[enun uzyuyenust uU3nKu:

npuOOpEeTeHNEe HWHTEpeca W CTPEMJICHUS OOYYalomUXCs K HAYYHOMY
H3YYCHHUIO TPUPOJBI, Pa3BUTHC HMX HMHTCIUICKTYIBHBIX M TBOPUYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METO/Ie MO3HaHUs U (POPMHUPOBAHHUE
MCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PECHHS KakK pe3yJbTaTa H3y4YeHUS
OCHOB CTPOCHHS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;
dbopMupoBaHUE TPEJACTABICHUN O PO (PUBHKU IS PA3BUTHS JAPYTUX
CCTCCTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBIEHU O  BO3MOXHBIX  cepax  Oyamymiei
poeCCHOHATILHON JISATEIIbHOCTH, CBSI3aHHON ¢ (DM3MKOM, MOJTOTOBKA K
JanbHeeMy 00y4eHHUIO B 5TOM HalPaBJICHUH.

JlocTmkeHne 3TUX IieNield MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a/1a4:

npuoOpeTeHNEe 3HAHWA O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJCKTPUYCCKUX, MATHUTHBIX W KBAHTOBBIX
SIBIICHUSX;

PUOOPETCHUE YMEHUH ONMUCHIBATH M OOBICHITH (DU3UUCCKUC SIBJICHUS C
WCIIOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHIA;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIMX pacyeTHBIX 3aJad ¢
UCIIOJIb30BaHUEM bu3nUecKux MOJIeTIeH, TBOPUYECKHUX u
IPAaKTHKOOPHEHTUPOBAHHBIX 33]1a4;

pa3BUTHEC YMEHUI HAOJI0IaTh NPHUPOTHBIC SIBJICHUS M BBITIOJIHSATH OTIBITHI,
nabopaTtopHble pabOThl W AKCHEPUMEHTANbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHPoOpMalend (HU3NIECKOTO COACp>KaHUS,
BKJTFOUasi HHPOPMAIIHIO O COBPEMEHHBIX JOCTHKCHHUSIX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO CcO chepamu poPeCCUOHATILHON NESITEIbHOCTH, CBI3aHHBIMU
¢ Gu3NKON, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMH Ha
JTOCTHKCHHSIX (PU3MUECKON HAYKH.



OO611ee 4KciIo YacoB, PEKOMEHIOBAHHBIX ISl U3y4ueHus GU3UKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Hejen0), B 8 kinacce — 68
yacoB (2 uwaca B Hexenmo), B 9 kimacce — 102 waca (3 yaca B HeHEI0).

[Ipenyaraemerii B mporpamMme mo (U3MKe MepeyeHb JTa0OpaTOPHBIX PaboT U
OTIBITOB SIBJISIETCS. PEKOMEHIATENbHBIM, YUUTENb JeIaeT BHIOOP MpHU MPOBEICHUU
1a00paTOpHBIX pPabOT W OMBITOB C YYETOM HHIWBUIYaTbHBIX OCOOEHHOCTEH
00ydJaronuxcsi, CUCKa KCIEPUMEHTAIBHBIX 3aJaHui, TpeaIaraéMbplx B paMKax
OCHOBHOTO rOCYJapCTBEHHOTO 3K3aMeHa 1Mo (hU3HKeE.



COJEPXAHME OBYUYEHUA

7 KIIACC
Du3uKa " e€ poJsib B IO3HAHUM OKPY’KaIOLIEro Mupa.

®usuka — Hayka o mpupone. SBieHus npupoapl. Ouznyueckue SBICHUS:
MEXaHUYECKHUE, TCIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuyuH. Puznyeckue
npubopsl. [TorpemHocts u3mepennii MexiyHapoHasi cCucTeMa euHuL.

Kak ¢wusuka wu [pyrue ecTeCTBEHHbIE HAyKH H3Y4alOT MPHUPOLY.
EcTecTBeHHOHAYUYHBIIT METOJl TO3HAHWA: HAOIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIIKEHHUE THUIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHUM C MOMOIIbIO MOoIeTen

Jemoncmpayuu.

1. MexaHn4decKkHue, TEIUJIOBBIE, JIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHHSL.
2. dusuyeckue NpuOOPHI U Mpoleaypa MPSIMbIX U3MEPEHUI aHATOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpeneneHue 1EHbI NETCHUS IIKAIbl U3MEPUTEILHOTO TTPHbOpa.
N3mepenue paccTossHUM.

N3mepenue 00bEMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenne pa3MepPOB MajbIX TEI.

N3mepenne temmeparypbl OpU MOMOIIHA KUIAKOCTHOTO TEPMOMETPA M

JaTYUKA TEMIIEPATYPBI.

6. IIpoBenaeHue uccienoBaHUs MO MPOBEPKE TMIOTE3bI: NAIbHOCTh MOJETA
HIapyKa, MyImeHHOr0 TOPU30HTAIBHO, TeM OoJblle, YeM OOJbIlle BbICOTA
IyCKa.

o &~ e

IlepBoHayajbHbIE CBEJACHUA O CTPOCHUM BellecTBA.

CrpoeHue BemiecTBa: aTrOMbl M MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkeHne yactuil BemecTBa. CBA3b CKOPOCTH JBMXKEHHUS YacTHUI[ C
Temneparypoil. bpoyHoBckoe nBuxkenue, auddysus. BzaumoneiicTBue yactuil
BEILIECTBA: IPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, JKUAKOCTEH M TBEPHABIX
(KpUCTAITMYECKUX) Tell. B3auMoCBs3b MeXAy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.

1. HabGmronenue OpOyHOBCKOTO JIBUKECHHUS.

2. HabGmonenue nuddysuu.



3. HaGmronenue  siBneHUM,  OOBSACHSIOMIUXCA  MNPUTSHDKEHUEM  HIIH
OTTAJIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OmeHka JuameTpa aroMa METOJAO0M PpPsoB  (C  HCIOJIb30BAaHHEM

dboTorpaduii).

2. OnbITHI MO HAOJIOICHUIO TETJIOBOT'O PACHIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKEHHUS.

JIBukeHMe U B3anMoieiicTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHsisi CKOpPOCTh IIPU HEPABHOMEPHOM ABWKEHHH. Pacuer myTtu u
BPEMEHU JIBUKCHMUSL.

SBneHue wuHepUMHU. 3aKOH HMHEpUUHU. B3aumopeilcTBue Tel Kak MpUYMHA
W3MEHEHHUSI CKOPOCTH JBWXKEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHUIIC
o0beMa BelecTBa.

Cwia kak xapakTepucTuka B3aumozehcTBus Tei. Cuila ynpyrocTd M 3aKoH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHUS W CHUJIa
TsokecTd. Culla TSDKECTH Ha JIpyrux mianerax. Bec tena. HeecomocTs. CrioxeHue
CWJI, HAPABJIEHHBIX O OJHOW IpsiMoM. PaBHoneicTBytomas cuil. Cuila TpeHusl.
TpeHue CKOJbKEHUS U TPEHUE NMOKO0sA. TpeHue B MPUPOJIC U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCKoro ABMKEHHUS Tea.
N3Mepenne ckopoCTH MPSIMOJIMHEITHOTO JBUKECHMUSL.
Habmronenue siBIeHus] HHEPITUU.
Habmronenue usmMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUM TEIL.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.
CroxeHue cull, HalpaBJICHHBIX 110 OJHOU MPSAMOI.
JIaﬁopamopre pabomul u onvimel.
1. OmnpeneneHre CKOPOCTU PAaBHOMEPHOTO JBMXKEHUS (IIapuKa B JKHIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).
2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXEHUS Opycka WM IIapuKa 0
HaKJIOHHOM IUIOCKOCTH.
3. OnpezneneHue MIOTHOCTH TBEPAOTO TeA.
4. OnbITBI, JAEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTshkeHUs (Iedopmariin)
NPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.
5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.
JaBjieHne TBEPABIX TeJI, KUAKOCTEH U ra30B.
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JlaBnenne. CriocoObl YMEHBIIIEHUS U yBEIWYEHUS JaBlieHus. /laBieHue rasa.
3aBUCUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. I[lepenmaua naBneHus
TBEPABIMU TEJAMHU, XUAKOCTAMH M razamu. 3akoH [lackans. IIneBmarnueckue
MaIIuHBL. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TIyOWHBI. [ uapocTaTudeckuid
napagokc. Coolriaromuecs cocyibl. [ uipaBinueckue MeXaHu3MBbl.

Atmochepa 3emnau u armocdepHoe naBiieHHe. [IpuduHBI CylIeCcTBOBaHMS
Bo3aylHON oOonouku 3emiu. Omnbit Toppuuemnmu. M3mepenue armocdepHOro
JaBJieHHs. 3aBUCUMOCTh aTMOC(EpPHOIo AaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[TpubGops! 17151 M3MepeHus aTMOC(hHEpHOTO TaBJICHHUS.

JlericTBUE )KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TeJI0. BeITaikuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUS ra3a oT TeMIepaTyphl.

ITepenava naBiieHUs )KUAKOCTHIO U Ta30M.

Coobmiaromuecs: CoCy/ibl.

I'mppasnnueckuit mpecc.

[IposiBnenue aecTBust aTMOChHEpPHOTO ABJICHMUS.

3aBUCUMOCTh BBITAJIKABAIONICH CHIIBI OT 00BEMa TOTPYKEHHOW YacTh

TeJIa U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM KUIKOCTH.

VYcioBue miaBaHusl TEN: IUIABAHUE WM MOTPYKEHUE TEI B 3aBUCUMOCTH

OT COOTHOIIEHHUS INIOTHOCTEM TeJIa U KUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bhEMaA MOTPYKEHHOM B
YKHJKOCTh 4acTH Tea.
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2. OmnpeneneHue  BBITAJKUBAIOIICH  CHUJIbI, JCHUCTBYIOIIEH Ha  TEJO,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUIIBL, IEUCTBYIOLIEH HA TEIO
B KUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOMICH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
AKUJKOCTh YACTH T€Ja U OT IIOTHOCTH >KHJIKOCTH.

5. KonctpyupoBanue apeomeTpa WIM KOHCTPYMPOBAHUE JIOAKK U
OMpeIeNICHHUE €€ TPy30M0ABEMHOCTH.

PaGora 1 MOIIIHOCTB. JHEPrHU.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBuio

paBHOBecusi pbiuara. [IpumeHeHue TmpaBuiia paBHOBECHs phluara K OJIOKY.



«3onoroe mpaBuio» MexaHuku. Kosdduiment mnonesnoro nedcteus (manee —
KITJI) mpocTbix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHernueckas W INOTEHUHAIBHAS DHEPTHS.
[IpeBpaiiienrie 0AHOTO BUa MEXAHUUYECKOM SHEPIUU B APYroil. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpeznenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIB)KEHUU Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBaHue yCcIOBUN paBHOBECHS pblyara.
3. Uzmepenue KII/I HaKIIOHHOM MIIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHHSI MEXaHUYECKOU DJHEPTUU.
8 KUIACC

TennoBble ABJICHUS.

OCHOBHBIE ITIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOEHUS
BemecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJEKYJ. ONBITHI, NOATBEPKAAKOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHOKMHETUYECKON TEOPHH.

Mopnenu TBEPHOTO, XUAKOTO U Ta3000pa3HOrO0 COCTOSHMM BelIeCTBa.
Kpucrannuueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUU MOJIEKYJISIPHO-KUHETUUECKOU TEOPUHU.
CmauuBaHMe U KallWJUIISIPHBIE SIBJICHUS. TEIUI0BOE paCIIUPEHNE U CIKATHE.

Temneparypa. CBs3p TeMmMmepaTypbl €O CKOPOCTBIO TEILIOBOTO JIBH)KEHHS
yacTull. BuyTpennsst sHeprusi. CrnocoObl H3MEHEHUsS BHYTPEHHEH »HEPTUu:
Terionepeaaya U COBEpLIEHNUE paboTHI. Buasl TEIUIONEepEaaUm:
TEILIONPOBOIHOCTh, KOHBEKIUS, U3IyUYCHHE.

KonudecTBo TemioTel. YenpHas TEIIOEMKOCTh BEIIECTBA. 1eMI000MEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oananca. [lnaBienwe wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEILIECTB. YJElIbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpaszoBanue u konjaeHcanus. Mcnapenue. Kunenue. YiaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOC(hepHOro
JABJICHMUS.

BrnaxxnocTs BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUS.

[Tpuniuner padotel TeroBbix asurarenedt KIIJ temmoBoro nBurarens.
TennoBble ABUraTENM U 3aIIATA OKPYKAOIIEW CPEIbI.

3aKOH COXPAHEHMS U MPEBPALECHUS SHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HabGmonenune OpOyHOBCKOTO JIBUKEHHUS.
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9.

Habmonenune nuddysumn.

HaGntonenue siBneHuii cMauMBaHus U KaMWLISIPHBIX SBJICHUM.
HaGnronenue TemioBoro pacimpeHus Tei.

W3meneHnue naBineHus raza mpu U3MEHEHHMHM OObEMa M HArpeBaHUU WU
OXJIAKJCHUH.

[IpaBuna nzMepeHus: TeMiepaTyphl.

Bunsl Tenonepenayu.

OxJtaxkaeHue npyu COBEpUIEHUU paOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CUJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JIMYHBIX BEUIECTB.

11. HaOmronenue Kumexus.

12. HaOnroieHre mocTosTHCTBA TeMIepaTyphl MPU TIJIaBICHUH.
13. Mojenu TeIIOBhIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

OMnbITHI IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO TPUTSHKEHUS.
OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, XKUAKOCTEH U
TBEPIBIX TEIL.

Onpenenenue AaBieHUs BO3yXa B 0aJUIOHE IITPUILIA.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJEHUS BO3AyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka runoTe3sl JIUHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUYECKON TpyOKe OT TeMIIepaTyphl.

HaGnronenue wu3MeHeHUsT BHYTpPEHHEH OSHEpPruM Tella B peE3ysbTare
TerIonepeaur U padoThl BHEITHUX CHJL.

UccnenoBanue siBiIeHUS TEMIOOOMEHA IMPU CMEIMIMBAHUU XOJOJHON H
ropsi4eu BOJBI.

OnpeneneHre  KOJWYECTBA  TEILIOTHI, IIOJIYYEHHONO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAITUYECKUM HUITUHAPOM.

10. OnpenienieHne yaeabHOM TEIIIOEMKOCTH BELIECTBA.

11. UccrenoBanme npouecca UCIapeHus..

12. OnpeqienieHre OTHOCUTEIBbHON BIIa)KHOCTU BO3yXa.

13. OnpeenieHne yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

JJIeKTpU4YecKre U MATHUTHBIE SIBJICHHS.

OnekTpuzaums Tel. J[Ba poaa dIEKTpUUYECKUX 3apsioB. Bzaummopeincteue
3apsoKeHHBIX  Tesl.  3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJl OT BETUYUHBI 3apSAJI0OB U PACCTOSIHUS MEXKY TEJIaMHM).

Onektpudeckoe mnoje. Hanpsok€HHOCTH 3iekTpudeckoro mnoiist. IlpuHuum
CYNEPIIO3ULIMH SJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocutenu snekTpuyecKkux 3apsiioB. DJIEMEHTAPHBIA JICKTPUUECKUM 3apsijl.
Crtpoenue aroma. IIpoBOAHMKM W  JMDJIEKTPUKUA. 3aKOH  COXPAHEHUA
3JIEKTPUYECKOTO 3apsa.

DJEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
HMcTouyHUKH TMOCTOSHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSAX M Ta3ax.

Onektpudeckass uenb. Cwia  Toka.  DJEKTPUYECKOE  HAIPSIKCHHE.
ComnpoTuBiieHHE NPOBOJHMKA. Y IEIBHOE COIPOTUBJIEHHE BEHIECTBA. 3akoH OMma
g y4yacTka uenu. llocienoBarenpHOE W TMAPAVIEBHOE  COCIMHEHUE
MIPOBOITHUKOB.

Pabora u MoOIIHOCTH JJEKTpUYecKoro Toka. 3akoH JDxoymns—JIeHna.
DNEeKTpUYECKHUe UEeNu U MOTpeOUTeNnu 3MEeKTpUIECKor 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[locTossHHbIE ~ MarHuThl.  B3auMoOAEWCTBUE  MOCTOSHHBIX  MarHUTOB.
MarauTtHoe 1noje. MarHuTHoe moJie 3eMJIM U €r0 3HAYEHUE JJI )KU3HU Ha 3eMil€.
OnbiT  Opcrena. MarHuTHoe ToJ€  AIEKTpUYECKoro Toka. [IpuMenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DJIEKTPOJIBUTaTENlb IMOCTOSSHHOTO TOKa. lcronb30BaHUE >JEKTPOJBUTaTeNie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABiaeHue 2JIEKTpOMarHUTHOM MHAYKUMM. [IpaBuiio Jlenna.

DIIEKTPOTreHEepPaToP. Crnoco0bl MOy YEHHUS ANEKTPUYECKOU DHEPI'UH.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Jemoncmpayuu.

DJIeKTpU3aLHMs TEN.

JIBa poaa 3JIEKTPUYECKUX 3apsiI0OB U B3AUMOJACHCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AENUCTBUE IIIEKTPOCKOIIA.

DnekTpocTaTudecKasi UHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUUECKHUX 3aPsI0B.

[IpOBOIHUKY U JUBIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTounnky mOCTOSHHOTO TOKA.

9. JleWcTBUS 3JIEKTPUUECKOTO TOKA.

10. DIIEKTPUYECKHI TOK B XKUJKOCTH.

11. ['a30BBIN pas3ps.

12. I3MepeHune CUiibl TOKa aMIIepMETPOM.

13. I3MepeHne 2IeKTpUIECKOTO HANPSKEHUS BOJIBTMETPOM.

14. PeocTar u MarasuH COIPOTUBIICHUU.

15. B3auMo1eiCTBUE NTOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOKHOCTH Pa3AEJIEHUs IMOJ0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHr€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OnbIT Opcrena.

MarauTHoe noje ToKa. DJIEKTPOMArHHuT.

JlericTBME MAarHUTHOIO TIOJIS HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSTHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHONW UHAYKIIHVH.

Onbitel Dapapes.

3aBUCUMOCTh HAIPaBJICHUS HWHAYKIHUOHHOTO TOKA OT YCJIOBUU €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11

12.

13.

14.

15.

16.

OmeITBl TO HAONIOACHWIO DJEKTPU3ANMHK Ted WHIYKIUEH W TpHU
COTIPUKOCHOBECHHH.

UccnenoBanne AEHCTBUS DIEKTPUYECKOTO TMOJS HAa TPOBOAHUKUA H
TVDIIEKTPHUKH.

Co6opka u nmpoBepka pabOThI AIEKTPUIECKON LIETTH TOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHie CHIIbI TOKA.

N3mepenne u peryaupoBaHre HAMPSHKESHNUS.

WccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO Yepe3 PEe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JIEMOHCTPUPYIOIITHE 3aBUCUMOCTD AIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJHUKA OT €r0 JJIMHBI, IUIOMAAN ITOMEPEYHOTO
CEYCHHS M MaTepuaa.

[IpoBepka mpaBuia CIOXKCHHS HANpPSOKEHUH MPH  TOCIEA0BATEIHHOM
COCIMHCHHH JIBYX PE3UCTOPOB.

ITIpoBepka mpaBuia UIsi CHJIBI TOKAa MPH MMapauIeILHOM COCIUHCHHH
PE3UCTOPOB.

Onpenenenne pabOThHI IEKTPUUECKOI0 TOKA, UIYILEr0 Yepe3 Pe3UcTop.

.OHpeI[CJICHI/IG MOIDHOCTHU  JJICKTPUYCCKOIo TOKa, BI)II[GJ'IHGMOﬁ Ha

pe3ucrope.

UccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO YE€pe3 JaMIIOYKY, OT
HaIpsHKEHUS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanne MarHuTHOTO B3aUMOJICUCTBUS MIOCTOSIHHBIX MAarHUTOB.
M3yueHre MarHUTHOTO TMOJS TMOCTOSHHBIX ~ MAarHUTOB TPU  UX
00BEIMHEHUH U PA3/ICIICHUN.

UccnenoBanue neiicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.



17. ONbITBI, JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHJIbl B3aUMOJEHCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CHJIbl TOKa W HaIlpaBJICHUS TOKA B
KaTyLIKE.

18. I3yueHue AeiCTBYS MAarHUTHOTO TOJIS HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue u n3y4eHue padoThl JIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBUTraTeibHON YCTAaHOBKH.

21.0OnbITBl TIO0 MCCJIEIOBAHUIO SIBJICHHUS SJICKTPOMATHUTHOW WHIYKIMU:
VCCIICIOBAHUE W3MEHEHUWM 3HAYEHHS W HANPAaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Mexanuuyeckue siBJICHUS.

Mexannueckoe JaBwkeHHE. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOI0 JBIKEHUS. PaBHOMEpHOE MpPSMOIUHEUHOE
nBxkeHue. HepaBHoMmepHoe npsiMoiHeNHHOE JBH>KeHUE. CpelHssi © MTHOBEHHAas
CKOPOCTB TeJa IIPY HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe naBmkeHue. (CBoOoaHOE
nagenue. OnbeITe! [ ammies.

PaBHOMepHOE nBWXKeHWE MO OKpykHOCTU. Ilepmom m wactora oOpaieHus.
JluneriHas u yriioBast CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHUE.

[Iepsoiit 3ak0oH HeroToHa. Bropon 3akon Herotona. Tpetuii 3akon HproToHa.
[IpuHIMII CYIIEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH [ 'yka. Cusna TpeHus: cujia TPEHUSI CKOJIbXKECHUS, CHIIa
TPEHHUS TTOKOSI, APYTHUE BUJIbI TPEHUSL.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOTO
najgeHus. J[BuwxeHnne mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue marepuanbHON TOUKU. AOcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHON OChIO BpaileHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. U3meHenne umnylibca. MIynbCc cuiibl. 3aKOH COXPAaHEHHS
UMITYyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa cui TSOKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHeprun U paboThl. [loTeHInanpHass YHEPTUsl Tela, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMH. [loTeHIIManbHas sHeprus cxxaTou npyxuHsl. Kunetnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHECHHS MEXaHUYECKOU
SHEPTHUH.

Jemoncmpayuu.

1. HaOnroneHne MEXaHWYECKOTO JBUKEHUS TeIa OTHOCUTEILHO Pa3HBIX Tell

OTCU€Ta.
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8.

9.

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

CpaBHEHME IIyT€ W TPAEKTOPUM JBHIKEHHsS OJHOIO M TOTO K€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

N3mepenne ckopOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUSL.
HccnenoBanue npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Habutoienue ABMKEHUS Tesa Mo OKPY>KHOCTH.

HabitoieHne MexaHn4ecKuXx sIBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JIBUKEHUHU
OTHOCUTEJILHO KaOMHETa (PUBHKHU.

3aBUCUMOCTbh YCKOpPEHUS Tela OT MAcChl Te€Ja W JACHCTBYIOLIEH HAa HEro
CHJIBL.

HabutoieHue paBeHcTBa CUIT ITPU B3aUMOJIEWCTBUN TEJL.

N3MmeHeHue Beca Tena pu yCKOPEHHOM JBHKECHUH.

[Iepemaua umIrynbca npy B3anMOJECUCTBUU TEI.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOICUCTBUU TElL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHne UMITYJIbca P a0COIIOTHO YIPYTOM B3aUMOJIECHCTBUU.
Habnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHne MEXaHMYECKON YHEPTHH MTPH CBOOOTHOM IMaJCHHUH.
CoxpaHeHHe MEXaHUYECKOW SHEPTHUHU NIPU JBUKEHUU Tena Mo AEHCTBUEM
IIPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTta Jjisi pa3roHa U JAJbHEHMILIEro paBHOMEPHOIO
JIBYDKEHUS MIAPUKA WIH TETIEKKU.

Omnpenenenue cpeqHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
HIapyKa o HaKJIOHHOM MIIOCKOCTH.

Onpenenenre yCKOpeHHUs Telda NpPH PAaBHOYCKOPEHHOM JBMXKEHHH TIO
HaKJIOHHOM IUIOCKOCTH.

Uccnenoanne 3aBUCUMOCTU IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBWKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TruUIOTE3bl: €CIM TpPU PaBHOYCKOPEHHOM JIBIDKEHHHM 0e3
HAYaJIbHONW CKOPOCTH MYyTHU OTHOCATCS KakK pPsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIINE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHUSI.

Onpenenenue ko3 huiirieHTa TPEHUS CKOJIbXKECHMUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre pabOTHI CUIIBI TPEHUS MPU PABHOMEPHOM JBMIKEHUU Tela
10 TOPU30HTAIILHON TTOBEPXHOCTH.



10. Onpenenienue pabOTHl CUJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a C
UCII0JIb30BaHUEM HETIOJIBMYKHOTO U TIOJABUKHOTO OJIOKOB.
11. I3yueHue 3aK0OHa COXPaHEHUS SHEPTUMU.
Mexanuveckue K0Jae0aHUS U BOJIHBI.

Konebarenbnoe nukenrne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: TIEPHO/I,
4acToTa, aMIUINTya. MaTeMaTuuecKuil U NpyKUHHBIN MasTHUKH. [IpeBpaieHue
SHEPruu MpH KOoJaeOaTeIbHOM JABUKECHHUH.

3aryxawonme  kKojeOaHus.  BblHyxkaeHHble — KojieOaHusi.  Pe3oHaHc.
Mexannueckue BoHBI. CBolicTBa MeXaHWYECKHWX BOJH. IIpomonbHble U
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TENE, CEHCMUYECKUE BOJHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHa. OTpaxkeHue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaGmionenue koneOGaHuii Ten MOJ NEUCTBUEM CHIIBI TSDKECTH M CHIIBI
YIPYTOCTH.

Habnronenue konebanuii rpy3a Ha HUTH U Ha NIPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHMI 1 pe30HaHCA.

Pacnpoctpanenne npo/101bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKHI pE30HAHC.

./Iaﬁopamopubte paodomul u onvimol.

1. OmpenmeneHue dYacTOThl M TEpHoja KoieOaHWd MaTeMaTU4eCKOro
MasgTHUKA.
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2. OmpeneneHue 4acTOThl U EPHOJIa KOJIeOaHHU M MPY>KMHHOTO MasITHUKA.
HccnenoBanue 3aBUCUMOCTU NIEPHOJA KOJEOaHUN MOABEIMIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBaHue 3aBUCUMOCTH NEpHUOAa KOJIeOaHUM NPy KMHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IepuoAa KojeOaHUM rpysa, MOJBEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh  Tepuoaa  KoJebaHui
IIPY’KMHHOTO MasATHUKA OT MACChI I'Py3a U KECTKOCTU NPYKUHBI.

7. V3MmepeHune yCKOpeHHs CBOOOJHOTO MaJiCHUS.

JJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
JIEKTPOMArHuTHBIX BOiH. llIkana snexTpoMarHuTHBIX BOJH. Mcemonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJH JIJISI COTOBOM CBSI3H.



DneKTpoMaruuTHas npupona cera. CkopocTh cBeTa. BoiiHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBHIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. N3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TMOMOIIBIO MOOMJIHLHOTO

TenedoHa.
CBeToBbIe SIBJICHHS.

JlyueBas  moxmens  cBera.  Mcrounuku ~— cBera.  IIpsMosmHerHoe
pacnpocTtpaHeHue ceera. 3atMeHus ConnHna u Jlynel. Otpaxenue ceta. [lnockoe
3epKaJIo. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHus cBeta. [loaHoe BHYTpeHHEe
OTpakeHUE cBeTa. lCrnoiap30BaHME TIOJIHOTO BHYTPEHHErO0 OTPaXEHUs B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm onydet B JsmH3e. Onruueckas cucrema ¢oToanmnapara,
MHUKpPOCKONAa M Teyeckoma. [7a3 Kak onTudeckass cucrtema. bIHM30pyKoCTh U
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. OmnbiTel Hptorona. Crokenue
CIIEKTPAJIbHBIX LBETOB. J(Mcnepcus ceera.

Jemoncmpayuu.

[IpssmonrHEeHOE pacIpOCTPaHEHHE CBETA.

OtpaxkeHue cBeTa.

[Tonyuenue n300pakeHui B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnTHYECKUH CBETOBO/I.

Xox rydeil B coOOMparonieil JInH3e.

XoJ1 Ty4er B pacCEHBAIOIIEH JIMH3E.

[Tonyuyenue n300pa>keHU ¢ TOMOIIBIO JIUH3.

9. Ilpunuun nefictBus Qoroanmnapara, MUKPOCKOIA U TEJIECKOIA.
10. Mozens riasa.

11. PaznoxeHune 6emoro cBeTa B CEKT.
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12. [lonmy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HMccnenoBanue 3aBUCHMMOCTH yTIJla OTPa)XEHHMsI CBETOBOTO Jiydya OT yIja
IajgeHus.

2. V3ydeHue xapakTEPUCTUK U300PKEHUS PEMETA B TUIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH yIJla IIPEJIOMIIEHUS] CBETOBOTO Jiyda OT yrIja
MMaJCHUS Ha TPAHUIIE «BO3TYX—CTEKIION.



4. Tlomydenue nu3o0paxeHU C MOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. Omnpenenenue GOKyCHOTO pacCTOSHUSA U ONTHYECKOW CHIIbI coOuparouiei
JIVH3BI.
6. OIBITHI MO PA3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.
7. OnpITbl O BOCTPUSITHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM 4epe3
I[BETOBbIE (DUIIBTPHI.
KBanToBbI€e sIBJICHHS.

Omneitel Pe3epdopna u rutanerapHas mojenb atoma. Monens aroma bopa.
Hcnyckanue u noryomeHue ceeta aroMoM. KBaHThI. JInHe4yaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO
anpa. HykionHas wmoaens atomHoro sazapa. MW3oronsl. PaanoakTuBHBIE
npespanienus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBs3M aTOMHBIX snuep. CBs3p Macchl M 3Hepruu. Peakuuu cuHTe3a u
nenenus aaep. crounuku sHeprun CoHIa U 3BE3I.

SnepHas sHepretuka. JleMCTBUS pPagUOAKTUBHBIX W3JIy4YEHUW HA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3IIy4YEeHHsI U TTOTJIOLICHUS.

CnexTpbl pa3IuvHbIX ra3oB.

CnekTp Bogopoa.

Hab6nronenue tpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3ITYYEHUH.

. Peructpanus uzinydeHus npupoaHbIX MUHEPAJIOB U MPOLYKTOB.

JIa60pam0prle pabomul u onvimeol.

1. HalOmnroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHS.

2. HccnenoBaHne TPEKOB: M3MEPEHHE JHEPIUM YACTHUIBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. HM3mepenue pagnoakTuBHOTO oHA.

IHoBTOPHTEIBLHO-00001IAKOIIMIA MOAYIb.

[ToBTOpHTENHEHO-0000IAIOIMINIA MOYJIb NTPEAHA3HAYEH U1 CHCTEeMaTU3alun
U 0000meHuss MPEAMETHOTO  COACpXaHUs M ONbITa  JACSITEIbHOCTH,
IpUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke a1 o0ydaromuxcs,
BBIOpPABILIKX 3TOT yU4EOHBIN MpeaMeT.

[Ipn n3ydyeHUn JAHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeYUBACTCS JOCTHKEHHUE MPEAMETHBIX U
METAnpeJMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOydeHus, GopmMupyercs
€CTECTBEHHOHAY4YHAs! TPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB HCCIIEIOBAHUS

o a0k 0N



SIBIICHUN TIPUPOJIBI W TEXHHWKH, OBJIAJICHUE YMECHHUSAMH OOBACHATH (DU3HUECKHE
SBJIICHHSI, TIPUMEHSS TIOJyYCHHBIC 3HAHWS, peIIaTh 3aJadd, B TOM YHCIIEC
KauyeCTBECHHBIC U KCIIEPUMEHTATbHBIC.

[TpuHIIMTIIATBEHO JEATETHPHOCTHBIA XapaKTep MAaHHOTO pasjelia peaau3yercs
32 C4y€T TOro, 4YTo OOy4YaroIIMeCs BBIMOIHSIIOT 3aJaHusd, B KOTOPHIX UM
npe/IaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh W HAYyYHO OOBICHSITH
(bu3ngecKue SBICHUS B OKPYIKAIOIIECH MPUPO/IE U TTOBCETHEBHOM JKU3HHU;

UCIIOJIb30BaTh HAYYHBIC METOJIBI UCCIEOBAaHUS (PU3NMUECKUX SBICHUH, B TOM
YHCIIe ISl IPOBEPKH THUITOTE3 M MOJYICHHS TEOPETUICCKIX BBIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBHI HanboJyiee Ba)KHBIX JOCTH)KCHUU COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMeEp, MPAKTUICCKOTO HUCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPTUM Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPTHUH.

Kaxngas w3 TemM JaHHOrO MOMAYJST BKIIOYAET OKCIIEPUMEHTAIBLHOE
UCClIeJoBaHHE 000O0IIaroero xapakrepa. Moynb 3aBepliaeTcsi MPOBEACHHUEM
JMAarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO OOIIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenue (pu3uMku Ha ypoOBHE OCHOBHOTO OOLIEro 0Opa3OBaHMs HAIPABICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX

pe3yIbTaTOB.

B pesynbrare uzyuenust GuU3NKM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3zoBaHus

y oOyuaronierocst 0yayT copMHpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B

YacTH:

e 1) maTpmoTH4YE€CKOro BOCIIUTAHUSA:

e - MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKOMN
bu3nyYecKoil HayKH;

e - [ICHHOCTHOE OTHOIICHHE K JTOCTHKEHUSIM POCCHMCKUX YUEHBIX-(DU3UKOB;

e 2) rpamaaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

e - FOTOBHOCTb K aKTUBHOMY YUYacCTHIO B OOCY>KJICHUH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

e - OCO3HAHHE BAXXHOCTH MOPATHHO-DTHUECKUX TMPUHIUIIOB B JIEATEIHHOCTH
YYEHOrO;

e 3)3CTEeTH4YeCKOro BOCIIUTAHMS:

e - BOCHPUATHE ICTETHUECKUX KAYECTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO
MOCTPOCHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e - OCO3HAHHWE IIEHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO WHCTPyMEHTa
MO3HAHUSA MHpPA, OCHOBBI PAa3BUTHS TEXHOJIOTHMM, BaXKHEWIIIEH COCTABIISIONICH
KYJIbTYPHI;

e - pa3BUTHUE HAYYHOW JIFOOO3HATEIBHOCTU, HHTEpPECa K HCCIEI0BATEIbCKOMN
JIeSITEILHOCTH;

e 5) ¢dopmupoBaHuss KYJbTYPbl 3A0POBbSI M  3MOIMOHAJBLHOIO
OJ1aromosyumns:

e - OCO3HaHUE IIEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM

TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU NPaBWJI OE€30IaCHOTO TOBEACHHS Ha
TpaHCIOpPTE, Ha J0pOrax, C NIEKTPUYECKUM U TEIUIOBBIM 00OpYIOBaHHEM B
JIOMAIIHUX yCIIOBHUSIX;

e - c(hopMHpPOBaHHOCTh HaBbIKa pEQUIEKCUM, MPU3HAHUE CBOEr0 IIpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APyroro YelaoBeKa;

e 6) TPYA0BOI0 BOCIIUTAHMSA:

* - AKTUBHOE YYacTM€ B pEUICHUM NPAKTUYECKUX 3a4a4 (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aluu, Topoja, Kpass) TEXHOJOIMYECKOH U



COITMAJILHON HAIpPaBJIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHMU;

e - UHTEPEC K MPAKTUYECKOMY HM3YUCHHIO MPOdeCcCHil, CBI3aHHBIX C PUBUKOM;

e 7)3K0JOrM4eCKOro BOCIIMTAHUS

e - OpUCHTAIUMS HA NMPUMEHEHHWE (PU3MUECKUX 3HAHUHU JUIS pPEIICHHs 3aaad B
o0JlacTU OKpY’Kalolllel cpeapl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH HUX
BO3MOJKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeIbl;

e - OCO3HAHUE TJIO0AJTBHOTO XapaKTepa IKOJOTUYECKUX MPOOJeM M MyTel ux

peLICHUS;

e 8) aganTanuu K M3MEHSIIONIUMCS YCJOBHSIM COLUMAJIbLHOI W NPHUPOTHOM
cpeabl:

e - MOTPEOHOCTH BO B3aWMOJECUCTBUU TPU BBITIOJHEHUU WCCIIEAOBAaHUN U
MPOCKTOB (HU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHUIM
JIPYTHX;

e - TIOBBIICHHE YPOBHS CBOEM KOMIIETGHTHOCTH 4Yepe3 IMPaKTHYECKYIO
JIESITEIbHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie (POPMYIUPOBAThH
UJIeH, TOHSTHS, TUIIOTE3bI O PUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
bus3uKwy;

e - IUIAHUPOBAaHUE CBOErO PAa3BUTHS B MPUOOPETEHUU HOBBIX (PUIUYECKUX
3HAHMU;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISABJIATH B3AUMOCBS3H MPUPOIbI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OILCHKAa CBOUX JCHUCTBUU C YYETOM BIUSHUSA Ha OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUH.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynpraTe ocBoeHHS TporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
ob1rero oopa3zoBanus y oOydJaromierocs: 0yayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISATHBHbBIC
yHUBEpCAIbHBIC yIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

Bba3oBble JJornueckue a1elicTBUA:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(s1BIEHUN);



yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIINN, OCHOBAHHUS IS
000011IeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SBIICHUSIM;
BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M TMPU H3YYCHHH (DUINIECKUX
SIBIICHUI ¥ MPOIIECCOB, JI€JaTh BHIBOABI C MCIIONH30BAHUEM JIEAYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bU3UYECKUX BEJIMYUH;

CaMOCTOSITENIbHO BBIOMpaTh CMoOco0 pemieHus ydeOHo (u3udeckoin
3aaun (CpaBHEHHE HECKOJIBKUX BAapPHAHTOB PEIICHHUs, BHIOOpP HambOoJee
MOJIXOJISIIIETO C YUETOM CaMOCTOSITEIPHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble ncciieqoBare/iLbCKe 1elCTBUA:

WCIIOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHMS,
MIPOBOJUTH 1O CAMOCTOSITEIHHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
(GU3NYECKUN IKCIIEPUMEHT, HEOOJBIIIOe WCCICOBaHHE (HHU3UUECKOTO
SIBJICHUS,

OIICHMBAaTh Ha TMPUMEHHMOCTh ¥  JOCTOBEPHOCTh HH(OPMAIHIO,
TIOJIYYCHHYIO B XOJI€ HCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI MO pe3yjIbTaTaM
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

MIPOTHO3UPOBATh  BO3MOXKHOE  JaJIbHEWIIee pa3BUTHE  (DU3UICCKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATH MPEATIOIO0KEHNS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmaumeii:

NPUMEHSTh Pa3IUYHbIe METO/bl, UHCTPYMEHTBI U 3aIPOCHI IPU MOUCKE U
orOope MHGOPMALMK WIM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU
busndeckoii 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHbIX BUIOB U (DOPM IpECTaBICHMS;

CaMOCTOSTENIbHO  BBIOMpaTh ONTUMANIbHYI0 (opMy MpeAcTaBICHUS
uHpoOpMalMl W WUIIOCTPUPOBATH pELIAEeMble 3aJadl  HECJIOKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMyHMKATHBHbIE YHHBeEpPCAJbHbIE YYeOHbIe NeiCTBUA:

B XOJC OOCYXXICHHUS Y4eOHOro MarepHuaia, pe3yJIbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOSKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMbI U
BBICKA3bIBaTh HJCH, HAIICIICHHBIE Ha PEIICHHWE 3aJadd W MOAJCpKaHUE
OJaro’keaaTeIbHOCTH OOIIEHUS;

COTIOCTaBIIATh CBOM CYXICHUS C CYXICHUSAMH JIPYTUX YYaCTHHUKOB
Juanora, OOHapyKHUBaTh Pa3InIUe M CXOACTBO ITO3HIIHH;



BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIIATh PE3YJIbTAThl BHITIOJHEHHOTO (PHU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIISOBAHUS, TIPOEKTA);

NMOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYAIbHOW paloThl TMpU PEIICHWH KOHKPETHOW (usmdyeckoin
poOJIeMBbl;

NPUHUMATh [IeJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€ MOCTIKEHHUIO: paclpeiensiTh poiH, OOCYXIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAMpABICHUIO M KOOPAUMHUPYS CBOU JCHCTBUSA C APYrUMHU
YICHAMH KOMaH/IbI;

OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICUCTBUSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe YieOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITh NIPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTyalUsX, TPeOYIOIUX
JUI pelieHus: (GU3NYecKux 3HaHU;

OPHUEHTHPOBATbCA B  Pa3jIU4HBIX MOAXOJAaX MPUHATHS  pEULICHUHI
(MHOUBUOYaJIbHOE, NMPUHATHE DPEIICHUS B IpyNIe, NPUHATUE pEIICHUH
rpynmoi);

CaMOCTOSITENIFHO COCTaBISATh AITOPUTM pellieHus: (pu3ndeckoi 3a1auu win
IUTaHa HMCCIEAOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh NPEAJIaracéMble BApUaHThl PEILICHUH;
Jienath BIOOp U OpaTh OTBETCTBEHHOCTD 3a pEUICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIBLHbIN UHTEJIEKT:

JIaBaTh AJICKBAaTHYIO OLIEHKY CUTYallMH U MPEJIaraTh MiaH €€ N3MEHEHHUS;
OOBACHATh TPUYUHBI  JOCTIDKCHHS  (HEAOCTHMIKEHHUs) pe3yJbTaToB
NEeSTENbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBHI B JICSATEIBLHOCTh (B TOM YHCJE B XOJ BBITIOJHEHUS
(GU3UYECKOr0  HCCIEOBAHUS WM TMPOEKTa) HAa OCHOBE HOBBIX
00CTOSITETLCTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEN;

OIIEHMBAaTh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUIM;

CTaBUTH ce0d Ha MECTO JIPYroro YeJOBeKa B XOJ€ CHopa MU AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYIroro;
MPU3HABATh CBOE MPAaBO Ha OMIMOKY MPHU perieHUuU (PU3NYECKUX 3a/1a4 WU
B YTBEPKIECHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



IMPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuenus B 7 Kjacce npeMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCTIOJIb30BaTh  MOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHUS,
HAOJIIOICHUE, JKCIIEPUMEHT, MOJEINb, TUIOTE3a, CAMHUIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBI)KEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaCKTOpHUs, paBHOACHCTBYIOIIAs
cuna, nedopmManus (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOITUECS COCY/IBI;

paznmuuath sBieHus (AudQy3us, TEMIOBOE JABHUKEHHUE YaCTHI] BEIIECTBa,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPLHUs,
B3aMMOJICUCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllcHUsI, TMepeaada JAaBi€HUs TBEPABIMH TEJNaMH, XUIKOCTSIMU U
razamy, arMocdepHOe JaBlieHWE, IUIaBaHUE Tel, [pEeBpallCHHUs
MEXaHUYECKON SHEpPruu) MO ONHCAHUI0 UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIIHNX JTAHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBICHHE W3YYEHHBIX (U3UYECKUX  SBICHUUA B
OKpY’KalollleM MHpe, B TOM 4HCIe (U3MYecKue SBICHUS B TPUPOJIE:
IIPUMEPBI IBUKEHUSA C PA3JIMYHBIMUA CKOPOCTSMH B >KMBOM M HEXUBOU
npupojie, NCUCTBUE CWJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO NTaBIICHUS HA KMBOW OpPraHW3M, IJIABaHHUE PhIO, phIlUuaru B
TeJe YeJIOBEKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 33/1ady B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) HU3HUUECKUX SBICHHM;
OTHUCHIBATh M3y4YCHHBIEC CBOMCTBA Tel M (U3UYECKUE SBIICHUSI, UCIIOJIB3YS
dbuzmyeckre BeIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSKECTH, BEC
TeJla, Cujla TPEeHUsA, JAaBlieHHWE (TBEPAOTO Tena, >KUJAKOCTHU, Tasza),
BBITAIKUBAIOIIAS CHJIa, MEXaHWYecKas paboTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KHMHETUYECKass W MOTEHIHalbHAs SHEPTHsi), MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUYECKHH  CMBICH  HUCIOJB3YyeMBIX  BEIUYUH, UX
0003HaueHUA W €AUHMIIBI (U3UUYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBSA3BIBAIOLIUE JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JAPYTHMMH BEIUYHMHAMM,
CTPOUTH TpaUKK U3yUEHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEITUYMH;
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ys MpaBUiia CIOXKEHUs CUJl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, mpaBuiIo paBHOBecUs pbiuara (0J10ka),



«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYEeCKOU
SHEPruM, NpHU HSTOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHAa U
3aMHMChIBATH €T0 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBICHUS, MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIISITh TIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OObSICHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SABJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3amadyd B 1—2 JEHCTBHSA, MCHOJB3Yys 3aKOHBl U
dbopmyIbl, CBs3BIBaIONIME (PU3MYECKUE BEIUYHMHBI: HAa OCHOBE aHANIM3a
YCIJIOBHS 33/1a4 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIATh (U3HUUECKUE
BEUYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAWTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI1 pEUIeHUs 3a/1ad, OLIEHUBATh PEATUCTHYHOCTh
MOJIYYeHHOU (PU3NYECKON BETUIHHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOIIU
(bu3HYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEIATH IPOBEPSIEMOE
npeanoioxenue  (TUNoTe3sy),  pa3idyaTb U MHTEPIPETUPOBATH
NOJTyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIBITa, JeNaTh
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (U3UUECKUX SBJICHUA WIIU
buznYecKux CBOICTB TeI: dhopmynHpoBaTh MIPOBEPSIEMBIEC
IPEANOI0KEHN, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYA0BAHMS,
3aMUChIBaTh X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATD TPSAMbIE W3MEPEHHs] PACCTOSHUSA, BPEMEHH, MacChl TeJa,
00bEMa, CHUJIBI M TEMIIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nu(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHNN;

IPOBOJIUTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (DU3HUECKON BETUUHUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIErocsl Tela OT BPEMEHU [BWXKEHHS Teja, CHUIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIbI TPEHUS OT IIOIIAAU CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeNla U OT IJIOTHOCTHU KUAKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTHU TeJa, OT MIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJNO, YCIOBUN
IUIaBaHUsl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), Y4acTBOBaTh B
IUIAHUPOBAHUM  y4eOHOrO0 HCCIEAOBaHUsA, COOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIJOKeHHOMY IUIaHy, (DUKCHPOBAThH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHJIE



MPEAJIOKEHHBIX TaOMUIl W TpaUKOB, JENaTh BBIBOJBI MO pe3yibTaTam
WCCJICIOBAHNS,

MPOBOJUTh KOCBEHHBIE HM3MEpeHUs (HU3UYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH M TBEPAOrO Teia, CHIA TPEHHUS CKOIBKCHHS,
JABJICHUE  BO3/AyXa, BBITAJIKUBAIONIAs  CWJa, JIEWCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUIKOCTH TeNlo, KOAI(DPUIMEHT TMOJE3HOTO NEeUCTBUS
MPOCTBIX MEXaHW3MOB), CIIeAys TPEIJIOKCHHOW WHCTPYKIUU: TIPU
BBITIOJTHCHUH HW3MEPEHHH COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBIYHCIIATH 3HAYCHHE NCKOMOU BEJINYUHBI,

coOJIroaTh MpaBWIa TEXHUKH 0€30ITaCHOCTH MPU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM,;

yKa3bIBaTh MPUHINIBI JACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOWCTR:
BECHl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIMECS COCYIbI, OapoMeTp,
phIyar, MOJBUYKHBIN M HETIOBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTepu30BaTh NPUHIMMBI  JEHCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOPOM HAa HMX ONUCaHUS (B TOM 4YHCIE:
MOMIIUITHAKKN, yCTPOWCTBO BOJONPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMET], BEICOTOMED, TTOPIITHEBOM HACOC, APEOMETP), UCTIONIb3Ys 3HAHUS
0 CBOMCTBaxX (M3HUECKHUX SIBJICHUN U HEOOXOAMMBbIC (PU3NUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTH  NpUMEpPhl  (HAXOAWUTh  HWH(OpPMAIMI0O O  TIpHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3WMYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH N1l obecriedeHust 0€30MacHOCTH Mpu oOpaIrieHnu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUsSI 3J0POBbS U COONIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH CpejIe;

OCYLIECTBJIATh OTOOp HCTOYHUKOB HHpopMauuun B HHTepHere B
COOTBETCTBHUH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITUXCS
3HAHUM © TyTEM CPaBHEHHUS PA3JIMYHBIX HCTOYHHUKOB BBIJIETSATH
uH(pOpMAIMIO, KOTOpas SIBJISIETCS MPOTHUBOPEYMBON WIIM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIB30BATh NP BBITTOJIHCHUH YUEOHBIX 3aJaHUN HAYyIHO-TIOMYJISIPHYIO
JTUTEPATypy (PU3NUECKOTO  COJEp)KaHWs, CIPABOYHBIE MaTepHUAbI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMAILIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKHWE MHCHbMEHHBIC W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHHUKOB WH(MOpMAIUU (PU3NIECKOTO COACP)KAHUS, B TOM
yucie MyOJuYHO JeNiaTh KpaTKhe COOOIIEHUS O PE3yJIbTaTax MPOEKTOB
WIKM y4eOHBIX MCCIENOBAaHUN, MPU HTOM TPaAMOTHO HCIOJIb30BATh



U3YYEHHbI NOHATUHHBIM anmapaT Kypca (OU3MKH, COINPOBOXKAATH
BBICTYIUIEHUE IIPE3CHTALEH;

OpU BBINOJIHEHUU YYEOHBIX HPOEKTOB M HCCIEAOBAHUU PpPACIPENENSTH
00s3aHHOCTH B TpyHNI€ B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJadamH,
CICAUTh 3a BBIIOJHEHUEM IUIAaHA JCHCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJA B  JIEATENbHOCTh  IPYIIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiry o0yuenust B 8 kiacce npeMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

HCTIOJIb30BATh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKCHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BELECTBA, KPUCTAIUIMYECKUE U
aMmop(HbIe Teja, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO31yXd, TEMIIEpaTypa, BHYTPEHHSS JSHEPIHs, TEIJIOBOW JBUIATElNb,
AJIEMEHTAPHBINA SJICKTPUYECKUMN 3apsiJl, SJIIEKTPUYECKOE IM0JI€, TPOBOJIHUKHU
Y IUDJIEKTPUKU, IIOCTOSIHHBIN AJIEKTPUYECKHUN TOK, MATHUTHOE TIOJIE;
paziuuarh SBJICHUS (TEIUIOBOE pacUIMpeHHE M CKaTHhe, Tervionepesaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KAIWUIAPHBIC SIBICHUS, UCIIAPEHUE,
KOHJICHCAIIWs, IUIaBJICHUE, KpUCTauIM3anus (OTBEpJeBaHUE), KHUIICHHE,
Teruionepeaaya (TErI0npOBOIHOCTb, KOHBEKIIHS, U3JIy4YCHHE),
AJIEKTpHU3ALUA TEJ, B3aUMOAECHUCTBUE 3aPSI0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJECHMCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJIsl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIAYKIIKS )
[0 OIHUCAHUI0O HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpYy’KalollleM MHUpE, B TOM uyucie (u3nueckue SsBJICHUS B MIPUPOJIE:
MIOBEPXHOCTHOE HATSHKECHUE W KANWUISIPHBIE SBICHUS B IPUPOJE,
KpUCTa/UIbl B mpupoje, uziaydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa, dJIEKTPUUCCKUE
ABJICHUSI B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emui, Jpedd MOIOCOB, pOJIb MATHUTHOTO TOJISI IJi >KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, P STOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBa (MpH3HAKH) (HU3UUSCKHUX
SIBJICHU;

OMUCHIBATh MU3yYCHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHUSI, UCIIOJIB3YS
dbu3uYecKre BEIUYUHBI (TeMIlepaTtypa, BHYTPEHHSSI YHEPTHs], KOJTUYECTBO
TEIUIOTHI, YJAEIbHAsI TEIUIOEMKOCTh BEIIECTBA, YyAECIbHAsA TEIJIOTa
IJIaBJICHUsI, yJENbHAs TeIUIoTa MapooOpa3oBaHMs, yACIbHAs TEIUIOTa
CrOpaHMsi TOIUIMBA, KOA(PPUIIMEHT TOJIE3HOTO JEWCTBUS TEIUIOBOM



MAaIlliHbl, OTHOCUTEJbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHU 3apsm,
CUJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHHUE, CONPOTHBJIEHUE IPOBOJHUKA,
yAEIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO TOKa), TMpU ONHCAHUU MPABUIBHO TPAKTOBATH
(bu3HYEeCKUl CMBICT HCHOJIb3YEeMbIX BEIWYWH, 0003HAUCHUS U EIUHUIIBI
bu3MUecKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GUBUYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUUECKON TEOpuun
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULIMU TMOJeH (Ha KaYyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUs 3apsiia, 3aKoH OMa /17151 yyacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKOH COXpaHEHMS JHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMKCHIBATh €0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3UYECKHE MPOILIECChl M CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTYAIUl MPAKTHKOOPUEHTUPOBAHHOTO XApaKTEPa: BBISABIIATH
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JTOTHYECKUX
IaroB ¢ omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUECKHUX SIBICHH,
(bu3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuarb pacy€THhIE 3aJaud B 2—3 JEUCTBHS, HCIOJIB3YS 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3NUECKHME BEIWYMHBI: HAa OCHOBE aHalln3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [UIS  peIIeHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOoMMbIC [JIsi €€ pelleHus, MPOBOJUTH pacuéThl U CpPaBHHUBATH
MOJIy4YE€HHOE 3HaUeHue (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPHIE MOXXHO PEIIUTh TPH TOMOITU
(bu3HYEeCKMX METOOB, HCIOIb3YSl OMHCAHUE WCCIICIOBAHUS, BBIICIATH
MPOBEPSIEMOE  MPEAIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh MOPSAKA
MPOBEICHUA HCCIEN0BAHUS, JIETIaTh BBIBO/IBI;

NPOBOJAUTH OMNBITHI 1O HAOMIOJAEHUIO (U3UYECKUX SIBJICHUUA WIHU
(bu3HYeCKUX CBOMCTB TeJ (KamMLISIPHBIC SIBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTU TMPOIIECCa OCTHIBAaHUS U
HarpeBaHus MpU U3IYYEHHH OT IBETa U3ydaroliew (moriouaronei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIEPATYpPhl KUJIKOCTH U
IJIOMAaA €€ IIOBEPXHOCTH, OJJIEKTpU3alnsg TEI U B3aWUMOJCHUCTBUE
DIEKTPUYECKUX  3apsi0B, B3aUMOJCHUCTBUE ITOCTOSHHBIX MAarHHUTOB,
BU3yaJlM3allisi MAarHATHBIX IIOJIEM TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHWTA,



CBOMCTBa DJIEKTPOABUTATENI TIOCTOSHHOTO TOKa): (OpMyJIUpOBATh
poBepsieMbIe MPEATONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIJI0KEHHOTO
000pyI0BaHus, OMKCHIBAThH XOJI OMbITa U (POPMYITHUPOBATH BHIBOIBL;
BBIMIOJHATh  NPSIMBIE  W3MEPEHHUS  TEMIIEpaTypbl, OTHOCHUTEIbHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHaAJIOTOBBIX NPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPAaBHUBATH
pE3yNbTaThl U3MEPEHUH ¢ YUETOM 3aJaHHON aOCOIIOTHON MOTPEITHOCTH;
IPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOW BEJIMYUHBI OT
JIpyrol C  UCHOJb30BAaHUEM MPSAMBIX HU3MEpeHuM  (3aBUCUMOCTH
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN TIOMEPEYHOro
CEYEHMS U YAEIbHOIO CONMPOTUBIICHUS BEILIECTBA MPOBOAHUKA, CUIIBI TOKA,
WAYIIeT0 4epe3 MPOBOJAHMK, OT HaNpsHKEHUS Ha  TPOBOJHUKE,
UCCIIEJIOBAHUE TIOCJIEIOBATEIbHOTO M  MapajuIeIbHOTO  COSAMHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJJOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeAys NPEIOKeHHOMY IUIaHy, (DPUKCHPOBAThH
pe3yNbTaThl TOMYYEHHOW 3aBUCHMOCTH B BHUAE TaOMUI] W TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

IPOBOAUTHh KOCBEHHBIE HU3MEPEHHUS (PU3NUYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBIEHUE MPOBOAHMKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOrO TOKA): IUIAHUPOBATh W3MEpPEHHUs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MPEIOKCHHON WHCTPYKIMH, U
BBIUMCIISITH 3HAUCHNE BEIHYMHBI,

coOmro1aTh MpaBuUiia TEXHUKHA 0€30MMaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUA (B TOM YHCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK JJIEKTPUUYECKOM SHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPHI, HArPEBATEIbHBIC AIEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECCKUE
IPEIOXPAHUTEIH, STICKTPOMATHUT, AIEKTPOABUTATENh IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHHUS O CBOWCTBAxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MpPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHbIE
npubopsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEb BHYTPEHHETO
CTOpaHHs, SJEKTPOCKON, PEOCTaT), COCTABIATh CXEMBI AJIEKTPUUECKUX
Heneil ¢ Mmocae10BaTeNbHbIM U MapayljIeIbHbIM COCTUHEHUEM DJIEMEHTOB,
pasnuyasi ycIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX 1IETICH;



OPUBOAUTH  NpUMEpPHl  (HAXOIUTh  HWH(OpMAIMIO O  IpUMEpax)
MIPAKTUYCCKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWW B TTOBCEIHEBHOMN
KU3HU I oOecrieyeHus: 0€30MacHOCTH MPH OOpaIleHNH ¢ MPUOOpamMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbSI W COOIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHUS B OKpPY’Kalollel cpe/ie;

OCYLIECTBJISATh MOUCK MHPOpMaMK  (U3MUYECKOTO COJACpXKAHUS B
HNutepHere, Ha OCHOBE WMEKIOUIMXCA 3HAHUW U NOYTEM CpPaBHEHUA
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACISTH  HHPOPMAIHIO, KOTOpas
SIBIISIETCSI IPOTUBOPEUNBON MITH MOXKET OBITh HEJIOCTOBEPHOM;
UCIOJIb30BAaTh NP BHITIOJIHEHUH YYEOHBIX 3aJaHUIl HAYyYHO-TIOMYJISIPHYIO
JIUTEPATypy  (PU3NYECKOrO0  COJEp)KaHHs, CIPABOYHBIE MaTepHUabl,
pecypcbl cetu VIHTEepHET, BiaieTh NpuéMaMu KOHCTICKTHUPOBAHUS TEKCTa,
npeobpazoBanusi HGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPATKUE YCTHBIC COOOIICHWS,
0000mas uHOpMAIMI0O U3 HECKOJIBKUX MCTOYHUKOB (U3UUECKOTO
colepkaHus, B TOM 4YHCIE MyOJUYHO TMPEACTABIATh PE3yJIbTAThI
MPOEKTHOM WJIM KCCIEeNOBATENbCKON AESITETbHOCTH, MPU 3TOM TPAaMOTHO
WCTIOJIb30BaTh W3YYEHHBIM TOHATHUHHBIA ammapar Kypca (QU3HKH,
COMPOBOXK/IATh BHICTYIUICHHUE MPE3CHTAINEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MIPOIIECCOB paclpeensaTh OOS3aHHOCTH B TPYyNNEe B COOTBETCTBUHU C
MIOCTABJICHHBIMA 33/1a4aMH, CJICANTH 3a BBHITIOJHEHWEM IIaHA JACHCTBUN U
KOPPEKTHUPOBATh €r0, aJeKBATHO OIICHWBaTh COOCTBEHHBIM BKJIAJ B
NEeSITeLHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
TIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonny oOydenus B 9 kjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO IBMXKEHMS, Aepopmanus
(ympyrasi, MjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LUEHTP TSHKECTH, aOCOIIOTHO TBEPHOE TEIO,
HEHTP TSHKECTU TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus u
BOJIHBI, 3BYK, HMH(pa3ByK U YIbTpPa3ByK, 3JIEKTPOMAarHUTHBIE BOJIHBI,
IIKaJIa 3JIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U 1aIbHO30PKOCTbD,
CHEKTPbl UCITyCKAaHUS U MOTIJIOIIEeHMs, anbda, 0eTa- U raMMa-u3JIy4eHus,
U30TOIBI, IAEPHAS] SJHEPTETUKA;

paznuyaTh SIBJIEHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOJHOE
najJieHue TeJ, PABHOMEPHOE JIBIXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE



TEJ, pEaKTUBHOE ABW)KEHUE, KOjeOaTelbHOE ABUKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE ABUKEHUE, OTPAKEHUE
3BYyKa, NPSIMOJIMHEWMHOE paclpOCTPAaHEHUE, OTPAKEHHE M MPEIOMIICHUE
CBETAa, [TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKEHHE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOIO CIIEKTpa
U3ITYYEHHUsI) 10 ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3NUYECKOE SIBJICHUE;

pacrmo3HaBaThb NPOSBICHHE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNA B
OKpy’XarolieM Mupe (B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJIE:
IIPWINBBI U OTIIUBBI, JBMKEHUE IUIaHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMU,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKUE SIBJICHUS B IMPHUPOAE, OMOJIOrMYECKOe ACUCTBUE BUIUMOTO,
yJIbTPapUOIETOBOIO M PEHTIC€HOBCKOI'O M3JIY4YEHHH, €CTECTBEHHBIN
PaaMOAaKTUBHBIN ()OH, KOCMUYECKHUE Jy4Yd, PaJHOAKTHUBHOE H3JIyYeHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE pPAJIUOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), IMPU 3TOM IEPEBOAUTH IMPAKTHYECKYIO 3aJady B
yueOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (NMpHU3HAKU) (U3NYECKUX
SIBJICHUM;

ONUCHIBATh U3yUYECHHbIE CBOMCTBA T€N U (U3UUECKHUE SIBJICHUS, UCIIONb3YS
(¢u3nueckue BeNWYUHBI (CpEelHsAsl W MIHOBEHHAas CKOPOCTb Tejla IpH
HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, MyTh, YIIoBas
CKOpPOCTb, CHJIa TPEHUS, CHJIa YIPYIOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJTHOTO TMAaJIeHUs, BEC TeJa, HUMITYJIbC Tela, HMIYJIbC CHIIbI,
MexaHudeckass padoTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEpPrus Tena,
NOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAs HHEPrUs CKaTON
IPY>KUHBI, KHHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKash >SHEeprus,
NEPUOJ U YacTOTa KojeOaHuM, IMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTh CBETA, MOKa3aTeslb MPEJIOMJICHUS CPE/bl), IPU OMUCAaHUU
IPaBUIBHO TPAKTOBaTh (PU3MYECKUI CMBICT HCIOIb3YEMbIX BEJIUYMH,
0003HAYEHHUS U €OUHUIBI (U3NYECKUX BEITUYMH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IPaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIUI CYNEPHO3ULIHMH CHJI, NPUHLUMUI OTHOCHUTEIBHOCTH [ 'amuies,
3aK0Hbl HBIOTOHA, 3aKOH COXpPAaHEHHs HMMITYJIbCA, 3aKOHBI OTPAKECHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO M MAaCCOBOTO UMCEN



NpHU SJACPHBIX PEAKIMAX, MPU ITOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3alMCBIBATh €0 MAaTEMATHUECKOE BBIPAKCHHUE;

OOBSCHATh (U3UYECKHE TPOILECChl W CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIIATH
IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C Omopod Ha 2—-3 M3yYeHHBIX CBONCTBA (DM3MUYECKUX SIBIICHHM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3anadd  (omMparolmuecs Ha cucreMy u3 23
ypaBHEHHUI), UCTIONB3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJladyd 3alUChIBATh KpaTKOe
YCIIOBHUE, BBISBIATh HEIOCTAMOIINE WA U30BITOYHBIC TAaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PAcCUEThl U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PHU3UUECKOU
BEJIUYHHBL;

pacro3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO pEUIUTh TPU MOMOIIH
(GU3NYECKUX METOJIOB, HCIIONB3Yysl OMHCAHWE HWCCIEIOBaHUS, BBIACIATH
IpoBEpsieMOe  TPENONOKEHUE, OIICHUBATh MPABWIBHOCTh MOPAIKA
NPOBEJCHHUS  HMCCIEAOBAaHMS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HA0JIIOIEHUH U OIBITOB;

NPOBOJNUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKUX SIBICHUNA WA
(¢u3MUecKuX CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa HeroToHa, 3akoHa
COXPAaHEHHUS SHEPTUH, 3aBUCHUMOCTb MEpHOAa KOJIeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHWH, TPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETA,
pas3ioKeHue Oeoro CBeTa B CIIEKTP, M3yUEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3epKajie W CBOWMCTB H300pakKeHHsI MpeaMeTa B coOuparomien
JUH3E, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSATENIbHO  COOMpaTh YCTaHOBKY H3 M30BITOYHOTO Habopa
o0Opy/OBaHUs, ONUCBIBATH XOJ  ONbITA W €r0  Pe3yJIbTaThl,
bopMyIMpPOBATH BHIBOJIHI,

POBOJNUTH MPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HA4YeHHE H3MEpSIeMON BeIMYuHbI ((POKYCHOE paccTOsHUE
coOuparoiieid JMH3bI), OOOCHOBBIBATH BBIOOP cmoco0a U3MEPEeHUs
(M3MepUTENbHOTO Mprdopa);

NPOBOJNTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJb30BAaHUEM TPSAMBIX HW3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BWKEHUU 0€3 HayaJbHON CKOPOCTH, IEpUoja
KOJIeOAaHUI MaTeMaTHYeCKOro MasTHUKA OT JUTMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKEeHHUs CBETa OT yrja MaJCHUs W yria MPEeJOMJICHHS OT YIJia



najieHus): IUJIAHUPOBaTh HCCIEOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJYYCHHOW 3aBUCHMOCTH
bu3uYecKUX BENWYUH B BUAE TaOmuil U rpaduKoB, J€JaTh BBIBOJbI IO
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC W3MEPEHHS (U3MUYECKUX BEIMYUH (CpeaHss
CKOPOCTb M YCKOpPEHHME Tella MpU PaBHOYCKOPEHHOM JBUXCHUH,
YCKOpPEHHE CBOOOJHOIO MaJ€HUsl, KECTKOCTh MPYKUHbI, KOIPPUIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosi KoneOaHWii MaTeMaTH4ecKoro U TMPY>KUHHOTO MAasTHUKOB,
ONTHYECKAas Cuja CcoOWparomer JIMH3bI, pPaJuOaKTUBHBIN  (DOH):
IUTAaHUPOBATh HM3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUS, CJICIys MPEIOKEHHON WHCTPYKIIUHU, BBIYUCIISITH
3HAYEHWE BEIIMYMHBI U aHATM3UPOBATH MOJIYUCHHBIC PE3YIbTAThI C yIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOJro1aTh NMpaBuUiia TEXHUKHA 0€30MaCHOCTH MPpHU padoTe ¢ 1ab0paTOPHBIM
000pyI0BaHUEM,;

pa3nu4aTh OCHOBHBIC TIPU3HAKA W3YUYEHHBIX (DU3UYCCKUX MOJIETICH:
MaTepHalbHasi TOYKA, a0CONIOTHO TBEPIOE TENO, TOYCYHBIA HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IJIaHETapHas MOJIeJb aToMa, HYKIOHHAas
MOJIeJIb AaTOMHOTO SI/PA;

XapaKTepU30BaTh TPHUHIMIBLI  JEHCTBUS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa WX ONMUCaHus (B TOM YHCIE:
CIIUJIOMETP, NAaTYMKU TIOJIOKCHHS, PACCTOSIHHS U YCKOPEHHUS, paKeTa,
9XOJO0T, OYKH, TMEpucKor, ¢GoToanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOIN, JO3UMETp, Kamepa BuiabcoHa), HCHONB3YS 3HAHHS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoaumble (puznueckue
3aKOHOMEPHOCTH,

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOIECCOB
IpY PEIICHUH YYCOHO-TIPAKTUYCCKUX 3a7ad, ONTHYCCKHUE CXEMBI IS
NOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMparoLIel JIMH3E;
OPUBOAUTH  NPUMEPHl  (HAXOIWUTh  WH(DOpMAIMIO O  TpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HU I oOecriedeHrs 0€30MacHOCTH MpU oOpalleHur ¢ npudbopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPY KAIOIICH CpeIe;

OCYIIECTBISATh TMOUCK WHPOpMAMK  (U3UIECKOTO COJACpPKAHUS B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIHPYS MOUCKOBBINA 3aMpoOC, HAXOAUTh



NYTU ONpeesIeHUs] JOCTOBEPHOCTH IMOJIy4eHHON MH(OpMAIMK Ha OCHOBE
VMEIOIINXCS 3HAHUU U JOTOJIHUTEIIbHBIX HCTOYHUKOB;

MCIIOJIB30BAaTh MPHU BBIIIOJHEHUH YYEOHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
JAUTEepaTypy (PHU3MUECKOro  COACpXkaHHs, CIPAaBOYHbIE MaTEpUAIbI,
pecypceel cetu MIHTEpHET, BianeTh NpUEMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/71aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMAIM W3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEp KAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM WIIM UCCIIeI0BATENbCKON
NEATEIbHOCTH, IIPM  OTOM TPAaMOTHO  MCIOJIB30BAaThb  H3YYEHHBIN
NOHATUMHBIN anmapar M3y4yaeMoro pasjena (pU3MKd U CONpPOBOXKAATH
BBICTYIUIEHUE Mpe3eHTalueldl ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaudecTBO yacoB
Ne HaumenoBaHme pa3iesioB u JyeKTpoHHbIE (LM poBbIE)
Kontpoasnbie | IlpakTuyeckue
n/m | TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pa3neu 1. ®Pusuka u eé posib B NO3HAHUM OKPY’KAIOIIEr0 MUpPa
1.1 ®dusuka - HayKa 0 IPUPo/JIe 2 https://m.edso0.ru/Z1V7L302N
1.2 Ddusnueckue BeTUIUHEI 2 1 https://m.edso0o0.ru/K5VOT6K4K
EcrecTBeHHOHAaYUYHBIN METOT
1.3 2 1 https://m.edsoo.ru/UOY 1EST7R
MMO3HAHHUS
Hroro no pazaeny 6
Paznen 2. [lepBoHayaibHbIe CBeJeHHS 0 CTPOCHHH BelleCTBA
2.1 CtpoeHue BelecTna 1 https://m.edso0o0.ru/W1D9YOC7F
BIDKCHHE U B3aUMOJICHCTBIE
2.2 A A 2 1 https://m.edsoo.ru/A9I9P8S6R
YaCTHII BEIIECTBA
ArperaTHble COCTOSIHUS
2.3 2 https://m.eds00.ru/Q6E9JOE6G
BeEllleCTBa
Wroro no pazaeny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBUE TeJl
3.1 MexaHnuyecKkoe IBUKEHUE 3 https://m.eds00.ru/SSY6F5F71
3.2 Huepuus, Macca, I0THOCTh 4 https://m.edsoo.ru/C318B7U3M
3.3 Cuna. Bune! cun 14 1 2 https://m.edso0.ru/QOM2I0R3Q
Hroro no pazneny 21

Pasnen 4. /laBieHue TBEPABIX TeJl, KUIAKOCTEH U ra30B




Hasnenue. Ilepenaua

4.1 JIaBJICHUS TBEPJIBIMU TEJIAMH, 3 https://m.edsoo.ru/X9P8J2M7R
KUJKOCTSIMU U Ta3aMHU
4.2 JlaBaeHue KUIKOCTH https://m.edsoo.ru/Z9F3WOR9Z
4.3 ATMOC(epHOE TaBICHHE https://m.eds00.ru/Q8S1E3W1Q
4.4 HGHCTBITI_G FRHAROCTI H Tasa Ha 7 3 https://m.edsoo.rt/XINIQITIK
NOTPpYy>KEHHOE B HUX TEJO
Nroro no pazaeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
5.1 Pabora 1 MoIHOCTE 3 1 https://m.edsoo.ru/Q5A41L SM8W
5.2 [IpocTteie MexaHU3MBbI 5 1 https://m.edsoo.ru/P3IH8TOGSW
53 Mexanudeckasi SHEpPTus 4 1 https://m.edsoo.ru/KOPSFOMSI
Hroro no pazneny 12
PesepBHOE Bpems 3 https://m.edsoo.ru/VIS2D2X6R
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOTPAMME




8 KVIACC

Ne HaumenoBanue pa3uesioB

KoaudecTBO 9acoB

DJIeKTpOHHbIE (LM(ppPOBbIE)

KonTpoasubie | IlpakTudyeckue
n/m | HTeM MPOorpamMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pasnen 1. TernuioBble siBieHUst
CTpoeHue u CBOMCTBA
1.1 7 https://m.edsoo.ru/FSE6H2VIR
BElIeCTBa
1.2 TemuoBble MpoLECCH 21 1 5 https://m.edsoo.rw/F712M902V
Nroro no pazaeny 28
Pazjen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
DNEKTpUUECKUE 3apsbl.
2.1 3apsKEHHBIE TENIA U UX 7 1 https://m.edsoo.ru/B7Y8RIARA
B3aMMO/ICHCTBUE
[TocTosiHHBIM
2.2 . 20 2 7 https://m.eds00.ru/O5S3Y2NO0J
INEKTPUUYECKUIN TOK
2.3 MarsuTtHbI€ SIBICHUS 6 1 1.5 https://m.eds00.ru/V2V6P6T3S
C)
2.4 ACKIPOMATHITHAR 4 https://m.edsoo.ru/V7C3B4P8F
WHIYKIHS
Uroro no pazaeny 37
PeszepBHOe Bpemst 3 https://m.edsoo.ru/C8J6U6B7I
OBILEE KOJIMYECTBO
- 68 4 14.5

YACOB IIO ITPOTPAMME




9 KVIACC

KoaudecTBO 9acoB

Ne HaumeHnoBaHue pa3iesoB DJIeKTpOHHbIE (LM(ppPOBbIE)
KonTpoasubie | IlpakTudyeckue
n/m | HTeM MPOorpamMmmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. Mexannueckue siBJeHHS
Mexanndueckoe OBUKEHHE
1.1 10 1 https://m.edsoo.ru/T8L5V2H4Q
U CIIOCOOBI €T'0 OIMMCAHUS
1.2 BsaumonelictBue Ten 20 1 https://m.edsoo.ru/B2A2F6J70
1.3 3aKOHbBI COXpaHEHUS 10 https://m.edsoo.ru/TOI6K2G3M
Hroro no pazaeny 40
Pasznea 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
2.1 Mexannueckne KoJIeOauus 7 3 https://m.edsoo.ru/R914YOM6Z
MexaHuueckue BOJIHEL.
2.2 8 1 3 https://m.edsoo.ru/I9K8U INS§M
3ByK https://m.edsoo.rw/I9KsU LR
Hroro no pazaeny 15
Pazjen 3. DiieKTpoMarHuTHOE MoJi€e U 3JIEKTPOMATHUTHbIE BOJTHBI
DJIEKTPOMArHUTHOE TI0JIE U
3.1 p 6 2 https://m.edsoo.ru/E309B172L
3JIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazaeny 6
Pa3znea 4. CBeToBbIC IBJIEHUSA
3aKOHEI pacIIpPOCTPAHEHUS
4.1 pactpoctp 6 2 https://m.edsoo.ru/F3GOV6H2Q
CBeTa
JIMH3EI ¥ ONITHYECKHE
4.2 6 3 https://m.eds00.ru/Z8D1B7TO0V

IPUOOPHI




Pasnoxenue Oenoro ceera

43 3 2 https://m.eds00.ru/Z9X0C2NOL
B CIIEKTP
Uroro no pazaeny 15
Paznen S. KBaHTOBBIC SIBJICHUA
Hcnyckanue u
5.1 MOTJIOIIEHHUE CBETa 4 1 https://m.edsoo.ru/R6V4J7V8S
aTOMOM
5.2 CTpoeHue aTOMHOTO siApa 1 https://m.edsoo.ru/L3EOT6R2Q
53 S nepHblie peakunun 1 https://m.edsoo.ru/Q4D3Z0R7M
Hroro no paspeny 17
Pa3znea 6. [loBTopuTe1bH0-000011A0IM I MOLYJT
[ToBTOpenue u o6o0IIEHUE
6.1 coJlep’KaHus Kypca 9 2 https://m.edso0.ru/O7S0Z6M3I
¢us3ukm 3a 7-9 xnace
Htoro no pazneny 9
OBUIEE KOJIMYECTBO
- 102 27

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KouTpoabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3ydeHust

JJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE Pecypchl

®dusuka — HayKa O IpUPOJIE.
SIBnenus npupoasl.
DuU3nYECKUE SABJICHUS

https://m.edsoo0.rt/DOC8D7TOT

MCXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPUYCCKUC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBLIC AABJICHUA

https://m.edsoo.ru/D403V3C4E

dusnyeckue BEIMINHBI U HX
H3MCPCHHUC

https://m.edsoo.ru/ASLSF2X3M

Ypok-uccnenoBaHue
"N3mepeHue TeMieparypbl
IIPU TOMOIIH KUKOCTHOTO
TEPMOMETpa U JaT4uKa
TeMiepaTtypsl"”

https://m.edsoo.0u/X5Y7T7W7L

Kaxk ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3Y4alOT
MIPUPOTY.
EcrecTBeHHOHAaY4YHBI METOT
no3HanuA. Onucanue
bu3nYECKUX SIBICHUH C
IIOMOIIBIO MOJIeNeH

https://m.edso0.ru/S4G5Z7W4R

Ypok-uccienoBaHue
"[IpoBepka runoTe3bl:

https://m.eds00.1u/G5G3K2T6F




JaJIbHOCTH MOJIETA [IapHUKa,
MYyIIEHHOTO TOPU30HTAIBHO,
TeM OO0JbIIIe, YeM OOJIbIIE
BBICOTA ITycKa"

Crpoenue BemiectBa. ONbITHI,

7 JIOKa3bIBAIOIIUE JUCKPETHOE https://m.edsoo.ru/WOUTW3M3Y
CTPOCHHUE BEILIECTBA

8 JIBMyKeHHEe 4acTHll BEIeCTBA https://m.edsoo.ru/F6Y6C1IWOU
VYpok-uccnenoanuie « ONbITHI

9 10 HAOJIIOICHHUIO TETNIOBOTO https://m.edsoo.ru/ESM4S0P31
pacuImpeHus Ta30B»

10 ATperaTHbie COCTOAHHA https://m.edsoo.ru/J7TM9P7C5R
BeIIleCTBa
B3anmocBs3b MeXIy
CBOMCTBAaMH BEIISCTB B
pa3HBIX arperaTHbIX

11 COCTOSIHUSIX U UX https://m.edsoo.rt/W5H7U3F9Q
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOEeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI
MexaHn4eckoe JBHKEHUE.

12 PaBHOomepHOE 1 https://m.edsoo.ru/R7JOL1Y2Z
HEpPaBHOMEPHOE JIBUIKEHHE

13 Cropocts. EAnHHIEL https://m.edsoo.ru/R4J1RCOD
CKOPOCTH

14 Pactier myru i Bpemern https://m.edsoo.ru/NOZ2K8UTM
JIBYOKEHUS

15 WNuepuus. 3akoH UHEPIUH. https://m.edsoo.ru/A3L5S31L.4X




BzauMoencTBue TEI Kak
MPUYMHA U3MEHEHUS CKOPOCTH
JIIBUOKEHUS TEJ

IInotHOCTE BemecTBa. Pacuer

16 Macchl M1 00beMa TeJa 1Mo €ro https://m.eds00.ru/V6Z9YS5B6W
IJIOTHOCTH
JlaGopaTtopHnas pabota

17 «Onpenenenue MIOTHOCTH https://m.edso00.ru/S7TG8LIPOD
TBEPIOTO TEJIa»

18 'l')emeHI/Ie Janat o TeNf'e https://m.edsoo.ru/M310LOM4V

IImoTHOCTE BemecTBa

Cuna xak XapakTepUCTHKA

19 B3auMoiecTBUA Tell. Cua https://m.edsoo.ru/J7T1IMOSSL
ynpyrocti. 3akoH ['yka
JlaGopaTopHnas pabota
«3y4yeHue 3aBUCUMOCTH

20 pactsbxeHus (nepopmarin) https://m.edsoo.ru/U8G2K4X2X
IIPYKUHBI OT IIPUJIOKEHHON
CHJTBI»
SIBnenune Tarorenus. Cuia

21 https://m.edsoo.ru/VIK3R 1J4C
TSDKECTH
CBs13b MEXy CHIJION TSDKECTH
u Maccoit Tena. Bec tena.

22 https://m.edsoo.ru/L416S5C6B
Pemrenue 3amad rmo treme
"Cuia Tsxectu"
Cuna TsKecTH Ha Ipyrux

23 miadeTax. Ou3ndeckue https://m.edsoo.ru/J3P1JOR6G

XapaKTePUCTHUKU TUIaHET




24

Hsmepenue cuit. lunamomerp

https://m.edsoo.ru/H6BSZ7S7H

25

Bec Tena. HeBecoMocTh

https://m.edsoo.ru/T1A7G9TOW

26

CrnosxeHue AByX cull,
HaIIPaBJICHHBIX 10 OJJHOMI
npsmMoil. PaBHoaelcTByomas
cuI

https://m.edsoo.ru/M7B5G5Q1S

27

Pemenue 3amau no reme
"PaBHonelicTBytOMIAs cui”

https://m.eds00.ru/S9S0A2G8G

28

TpeHue cKoJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupojie u
TEXHUKE

https://m.eds00.1u/Y5722X9T0D

29

JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
CUJIbl TPEHUS CKOJIBKEHUS OT
CHWJIBI JABJICHUS U XapaKTepa
CONPUKACAIOLIUXCS
ITIOBEPXHOCTEID)

https://m.edsoo.ru/S405T2N21

30

Penrenue 3ama4d Ha
ompeieTIcHUe
PaBHOACICTBYIOLIEH CUIIbI

https://m.edsoo.ru/S8X3Z8E8N

31

Pemenne 3amaq mo Temam:
«Bec Tenay, «I'paduueckoe
n300pakeHune cuim», « CHIIbI,
«PaBHOACHCTBYIOIIAST CUIDY

https://m.eds00.ru/K9T0Z801]J

32

KonTtponsHast pabora o
TeMaM: «MexaHndeckoe
IBIKEeHHeY, «Macca,
IUIOTHOCTRY, «Bec Temay,

https://m.edsoo.ru/U4Y0Y4M9Z




«I"paduueckoe nzobpaxeHue
crny, « CHITBD»

HaBnerune. CiocoOb1

33 YMEHBIIEHUS U YBEIUUYCHUS https://m.edsoo.ru/PSF1P3P1A
JIaBIICHUS
JlaBenue ra3za. 3aBUCUMOCTD

34 JIaBJICHMS ra3a OT 00bEMa, https:/m.eds00.1u/J5Q5Q3A7S
TEeMITepaTypbl
Ilepenaua naBnenus

35 TBCPABIMH TENAMH, https://m.edsoo.ru/S8M41516V
JKHIKOCTSIMH U razaMu. 3aKoH
ITackans
JlaBneHue B )XUJAKOCTH U rase,

36 BBI3BAHHOE JICHCTBUEM CHJIBI https://m.eds00.ru/P9T7U9IOW
TSOKECTH
Pemenue 3agau no reme

37 «/laBieHHEe B XXUIKOCTH U https://m.edsoo.ru/P3Z4T7X2H
rase. 3akoH ITackams»

38 Coo0mmarommecs: CoCcyabl https://m.edsoo.ru/D1L8K5Z1E

39 I'mppaBnuueckuii mpece https://m.edsoo.ru/Q8I3FIN2H
ManowmeTpsl. [lopriHeBoi

40 . https://m.edsoo0.ru/Y2FOW6NGE
JKUJIKOCTHBIN HAcoc
Atmocdepa 3eminu. [Ipuunnsl
CYIIECTBOBAHHUS BO3TyIITHOM
000JT0YKH 3eMITH.

41 https://m.edsoo.ru/T5X4E4R9R

3aBUCHUMOCTh aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJI
YPOBHEM MOps




Bec Bozmyxa. AtmocdepHoe

42 https://m.edsoo.rw/V6J0G1DOV
JIaBJICHUC

43 H3meperne atmocgeproro https://m.edsoo.ru/G3J5F2U1A
nasneHus. OneiT Toppuuemm
3aBUCUMOCTh aTMOC(HEPHOTO

44 IaBJICHUS OT BBICOTHI HAJI https://m.edsoo.ru/A3S9J5MOP
YPOBHEM MOPS
bapomerp-anepounn.

45 ATMOcdepHOe TaBIeHIE Ha https://m.edsoo.ru/W502H6F5V
Pa3TUYHBIX BBICOTAX

46 Pemerme sagat o Teme https://m.edsoo.ru/HSHOVIT3P
"ATtmocdepHoe naBneHue"”
JleficTBue KUAKOCTH U T'aza Ha

47 MOTPY>KEHHOE B HUX TEJO. https://m.edsoo.rw/E2P8Y 7147
ApxumenoBa cuiia
JlaGopaTtopHnast pabota
«Onpenenenue

48 BBITAJIKHUBAIOIICH CHUJIBL, https://m.edsoo.ru/X6V4Q6P8Z
JICUCTBYIOILICH Ha TEJIO,
MOTPYKEHHOE B JKHUJIKOCTh
JlaGopaTtopHast pabota 1mo
TeMme «Hccinenosanue

49 3aBHCHUMOCTH Beca Teja B BOJIE https://m.edsoo.ru/S210KONS5P
0T 00bEMa OTPYKEHHOH B
JKUJIKOCTb YaCTH TEJIa»

50 [LmaBanue ten https://m.eds00.ru/P2K8C006X

51 JlaGopatopnas pabora https://m.eds00.ru/C4R5T8Y2V

"KoHcTpynpoBaHue




apeoMeTpa HId
KOHCTPYUPOBAHUE JIOAKU U
olpesieNieHue e€
rpy30MOaABEMHOCTH"

Pemenue 3agau no remam:
«I1naBanue cynos.

52 BosgyxomnaBanuey, https://m.edsoo.ru/A9D2Q8A3H
«JlaBneHue TBEPABIX TEI,
JKUJIKOCTEN U Ta30B»
53 Mexanunueckasi pabota https://m.edsoo.rt/C2M3D5Y4L
54 Momtrocts. EApHmIE https://m.eds00.ru/H8Y9KOX2T
MOIIIHOCTH
VYpok-uccnenoranue "Pacuér
55 MOUIHOCTH, Pa3BUBAEMOM ITPU 1 https://m.edsoo.ru/T7G0OJ7WSI
nobEMeE 1o JiecTHUIE"
56 Hpocrsre mexarmsmbt. Phriar. https://m.edsoo.ru/B3UITEM3K
PaBHOBecue cui Ha peiuare
KoHnTtponbHas pabora 1o teme
«JlaBieHue TBEpIbIX TE,
57 JKUIKOCTEH U ra3oBy / https://m.edsoo0.ru/ROTOHON1C
Bcepoccuiickas npoBepoyHas
pabota
PesepHbIii ypok. Pabora ¢
TEeKCTamMu 1o TeMe «JlaBieHue
58 TBEPJBIX TEN, KUJIKOCTEN U https://m.edsoo.rt/W1TOB1B8U
ra3os» / Bcepoccuiickas
npoBepoyHas pabora
59 Peryaru B Texuuke, ObITY U 0.5 https://m.edsoo.ru/RSK100HIK




npupoze. JlaboparopHas
pabora «MccnegoBanue
YCIIOBHI PAaBHOBECHS pPhIYara»

Pemenue 3amau no reme

60 «YCII0BUsI paBHOBECHS https://m.edsoo.ru/L5G5Q2K80
pbIyara
KoaddumuenT nonesnoro
NECTBHUS MEXaHU3Ma.

61 JlaboparopHas paboTa 0.5 https://m.edsoo.ru/J4K776J21
«M3mepenne KI1/] HaknoHHOM
IJIOCKOCTH
Penrenue 3amad mo teme

62 https://m.edso0.ru/Z8Y8DOL2Y
"Pabota, moutaocTs, KIT/1"
Mexanuyeckas SHEeprusi.

63 Kunernueckas u https://m.eds00.ru/P4V40409T
MOTEHITHATbHAS DHEPTHUS

64 Saxon COXpaHf A https://m.edsoo.ru/LON7TODIC
MEXaHUYECKON IHEPTUun
Y POK-3KCIIEPUMEHT IO TeMe
"DKCIIepUMEHTaIbHOE
OnpeIeJICHUE U3MEHEHUS

65 KMHETHYECKOU U 1 https://m.edsoo.ru/Y6G409K7U
MOTEHI[UATBLHOM SHEPTUU NPU
CKaTBIBAHUH TEJIa IO
HaKJIOHHOM TI0CKOCTH"
KonTponbHas pabota mo Teme

66 «Pabora 1 MOIITHOCTB. https://m.edso0.ru/P2Z7P4G4N

OHeprus»




PesepBHslit ypok. Pabora ¢

67 TEKCTaMU 110 TeME 1 https://m.edsoo.ru/J4Y7W4R4Z
"MexaHu4eckoe JBIKeHue"
Pesepruelit ypok. Pabota ¢
68 TekcTaMmu 1o Teme "PaborTa. 1 https://m.edsoo0.rw/A5Z2G6YOM
MomiHocts. DHeprus”
OBIIEE KOJIMYECTBO YACOB 68 12

I10 ITPOIT'PAMME




8 KVIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U poBbIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero u3yyeHusi | oOpa3oBaTe/ibHbIE peCypcChl
padoThI padoThbI

OCHOBHBIE TTOJIOKECHUS
MOJICKYJISIPHO-KHUHETUUECKOU

1 YIAp 1 https://m.edsoo.ruw/I1LOEWS5X0Z
TEOPHUH U UX OTBITHBIE
MOATBEPKICHUS
Macca u pa3mep aTOMOB U

2 P P 1 https://m.edsoo.ru/P7F6L4R6L
MOJIEKYJI
Mopenu TBEPOTO, KUJIKOTO U

3 ra3z000pa3HOro COCTOSTHUN 1 https://m.eds00.ru/N9T7D1S1F
BEIIIECTBA
OOBsICHEHHE CBOICTB
TBEPIOTO, JKUIKOTO U
ra3zo000pa3HOro COCTOSTHUMN

4 p 1 https://m.edsoo.r/L6X9P7X3M
BEIIIECTBA HA OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETHUYECKOUN TeOpUHn
Kpucrannmueckue u

5 P 1 https://m.edsoo.ru/H6W2Q8V5D
aMmop(QHbIE Tea
CmauuBaHue u

6 KaIlTWUIIPHOCTb. 1 https://m.edsoo.ru/M209B3RI1L
IToBepXHOCTHOE HaATsKEHUE
TemoBoe pacuiipeHue u

7 P P 1 https://m.edsoo.ru/J7T1T5C3B
c)KaTue https://m.edsoo.qu/J /11

8 Temnepatypa. CBs3b 1 https://m.edsoo.ru/CO9P4B3B3E




TEMIIEPaTYpPbI CO CKOPOCTHIO
TCIIJIOBOT'O JBMIXXCHUA YaCTHI]

BuyTpenHsis sHeprusi.

9 CniocoObl U3MEHEHUS https://m.edsoo.ru/F1S701S9X
BHYTPEHHEHN 3HEpruun

10 Buae! rerionepenaun https://m.edsoo.ru/R8SO0E4G2J)
VYpok-koHpepeHuus
"IIpakTueckoe

11 HCH? HIbIOBATIIE TEILIOBRX https://m.eds00.ru/ROD8O9V0OQ
CBOMCTB BEILIECTB U
MaTepHaJIOB B MEJIIX
sHeprocoepekeHus"

12 Komittiectso Teniots.. https://m.edsoo.ru/F6M7F7K8S
VnenpHast TEMI0EMKOCTh
YpaBHEHHE TEIIOBOTO

13 Oananca. TermooOomeH u https://m.edsoo.rt/E7TRIC6G1Q
TEIJIOBOE paBHOBECHE
JlaGopaTtopHnas pabota
"UccnenoBanue saBieHUA

14 TeII000MeHa Mpu https://m.edsoo.ru/Q8RIC6H2R
CMELIMBAHUU XOJIOJHOU U
ropsiuei Bozb1"
Pacuyer koiuuecTBa TEMIOTHI,
HEOOXOUMOTO IS

15 HAarpeBaHus Tejaa U https://m.edsoo.rw/X8H6J1WOY
BBIJICJISIEMOT0 UM TPU
OXJIAXKACHUHI

16 JlaGopaTtopHnast pabota https://m.edsoo.ru/H4V7Q308C




"OnpeneneHue yaeabHOU
TEIUIOEMKOCTH BelllecTBa"

DOHeprus TorMBa. Y aeabHast

17 https://m.edsoo.ru/M8M5Z4K 6B
TEIJIOTa CTOPAHMS
[InaBneHne u oTBEpAEBaHUE

18 KPUCTAIUTMYECKUX TEI. https://m.edsoo.ru/D3W3A40Q21
VnenbHas TEII0Ta TIABICHUS
JlaboparopHas paboTa

19 "Onpenenenue yaeabHOMU https://m.edsoo.ru/G8POHOX 5B
TEIJIOTHI I1JIaBJICHUS JIbJa"

20 Mapoobpasosarne i https://m.edsoo.ru/V4Y0X803H
KoHJeHcauusd. Vcnapenue
Kunenune. Y nennHas teniora
napooOpa3oBaHus U

21 KOHIEHCAIlMU. 3aBUCUMOCTE https://m.edsoo.ru/I6M5SB7X7T
TEMIEPATypPbl KUTICHUS OT
aTMoc(hepHOTro TaBICHHUS
Brnaxxnocts Bo3myxa.
JlaGopaTopHnas pabota

22 "Onpenenenue https://m.edsoo0.ru/NOG6H8C2D
OTHOCHUTEJBLHON BIIAXKHOCTH
BO3qyXa"
Penrenue 3ama4d Ha

23 ONpeeIeHUE BIAKHOCTH https://m.edso00.ru/DOJ8G4K 8H
BO3/yXa
[TpuHIMIB pabOTHI TETLIOBBIX

24 nsurateneil. [Tapoas https://m.edsoo.ru/J7BIB5SESE

TypOuHa. /IBurarens




BHYTPEHHETO CrOpaHus

KIIJI TenmoBoro aBurarers.

25 TermnoBrle IBUTATEIN U https://m.edsoo.ru/S8A4K7F3F
3aIUTa OKPYKAFOIIEH CPeIbI
3aKOH COXpaHEHHUs U

26 MpEeBpallCHUS YHEPTUU B https://m.edsoo0.ru/ION7C7D7I
TETJIOBBIX MPOIIeccax
[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "TermnoBsie

27 siBiieHus1. Mi3menenne https://m.edsoo.ru/F2Z3K2F2D
arperaTHbIX COCTOSIHUI
BemecTna
KonTponbHas pabota mo Teme
"TermoBbie SIBICHUS.

28 https://m.edsoo.rw/EQOI6 W3U2P
W3meHeHune arperaTHbIx
COCTOSIHHI BemiecTa"

29 ueKTpusaus Tei. Jipa poxa https://m.edsoo.rw/U7VITOV7Z
3JIEKTPUUYECKUX 3aPsI0B
Ypok-uccienoBanue
"OnexTpusanuys Tel

30 . https://m.eds00.ru/LIVOYENIC
UHAYKIHUEH U Tpu
CONPUKOCHOBEHUU"

31 B3aMOeHCTBIE 3apieHHEIX https://m.edsoo.ru/H2R1J1U60
ten. 3akoH Kynona
DNEKTPUUECKOE TOJIE.

32 Hanpsikeriocts https://m.eds00.ru/Z5Q3S3UOK

JJIEKTPUYECKOTO MOJIA.
[IpuHnun cynepno3unun




3JIEKTPUYECKUX TTOJEN

Hocurenu snekTpudeckux

33 3apsioB. DJIEMEHTapHBII https://m.eds00.ru/X6 W509K 0K
3apsa. CtpoeHue atoma
[TpoBOAHMKY U AMDIIEKTPUKH.

34 3aK0oH COXpaHEHUs https://m.edsoo.ru/J1F4R7N4F
3JIEKTPUYECKOTO 3apsiaa
Pewenne 3anau Ha

35 MIPUMEHEHUE CBOMCTB https://m.edso00.ru/I408NEX00
AJIEKTPUYECKUX 3aPSI0B
DIEKTPUYECKHUI TOK, YCIOBHS
€ro CyIIeCTBOBaHHUSI.

36 Y https://m.eds00.ru/O7T7Y419]
HcTouHnKH 27E€KTPUIECKOTO
TOKa
JleficTBHSI 3IEKTPUYECKOTO

37 https://m.edsoo.ru/N6K2P6Q3U
TOKa
Ypok-uccnenoBaHue
" JleicTBHE AIEKTPUUECKOTO

38 1 https://m.edsoo.rw/TIK3V1X2Y
10JIs1 HA IPOBOJIHUKYU U
JIADTICKTPUKH"
DIEKTPUUECKHI TOK B

39 P https://m.edsoo.ru/N4C3B6K8W
MeTajuIax, KUJAKOCTIX U razax
DneKTpruyecKas Lenb U e€

40 P B https://m.edsoo.ru/P5G1AOWSN
COCTaBHbIE YaCTU
Cuna Toka. JlabopatopHas

41 pabora "M3mepenue u 0.5 https://m.edsoo.ru/W5X5Z8P9K
pETyJIMPOBAHKE CUIIBI TOKA"

42 DIIEKTPUUIECKOE HAIPSHKEHHUE. 0.5 https://m.edso0.ru/G5Z6P6UOH




Bonbt™mertp. JIabopaTopHast
pabora "U3mepenue u
peryiupoBaHue HanmpsHKeHus "

COHpOTI/IBJICHI/Ie IIPpOBOAHHKA.

43 VY 1enpHO€E COIPOTUBIICHUE https://m.edsoo.ru/E3Z8S7Q27Z
BEILIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTD
INEKTPUUYECKOTO
44 COIPOTUBIICHUS IIPOBOJIHUKA https://m.edsoo.ru/P7S2L IM2M
OT €ro JJIMHBI, IJIOIIaAN
MOTNIEPEUHOT0 CEYCHUS U
Marepuana"
3aBUCHUMOCTh CHJIBI TOKA OT
45 HanpsokeHus. 3akoH Oma A https://m.eds00.ru/D8J5G7Q5S
y4acTKa Lenu
JlaGopaTtopHnast pabota
"HccneqoBaHue 3aBUCUMOCTH
46 CYLIBL TOKE, HVINETO Hepes https://m.edsoo.rw/R7ASGOISN
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha
pe3ucrope"
[TocnenoBarenbHOE U
47 napajjielIbHOE COEIUHEHHUS https://m.edsoo0.ru/A7Q8Y5P7B
MIPOBOJIHUKOB
JlaGopaTtopHnast pabota
48 Iposepra npasHia https://m.edsoo.ru/M1C7Z7D9S

CJIOKCHUA HaprI)KeHI/Iﬁ Ipu
MMOoCJICA0OBATCIbHOM




COCAMHCHUU NBYX
pe3uctopos"

JlaGopaTopHnas pabota
"[IpoBepka npaBuiia Jis CUIIbI

49 https://m.edsoo.ru/D3J6RSNGE
TOKa [PU NapajljieIbHOM
COEJIMHEHUH PE3UCTOPOB"
Penrenue 3amaud Ha

50 HPUMEHEHHE 3aKoHa OMa A1 https://m.edsoo.ru/A7SOW2R1W
Pa3IMYHOTO COCTUHEHUS
MIPOBOJIHUKOB
PaGora u MmomHOCTH

51 3JIEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/E4A27Z3D7T
xoyns-Jlenna
JlabopaTtopHnast pabota

52 "Onpenenerne padoTst n https://m.edsoo.ru/E2P6V8C3Q
MOIIIHOCTH AJIEKTPHUIECKOTO
TOoKa"
DNIEKTPUUYECKHE LIETTH U

53 HOTPEOHTEIIH DIEKTPHHCCKOIH https://m.edsoo.ru/R7F2V1IBS5T
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

54 HOCTOHHHf 10 MATHITRL 1X https://m.eds00.ru/Z0C9C1MS8S
B3aUMO/JICCTBUE
Ypok-uccienoBanue

55 "N3yuenue noneit https://m.edsoo.ru/I1IKIR5T7B
IMOCTOSIHHBIX MardiuToB"
MarunuTtHoe moje. MarHuTHOE

56 https://m.edsoo.ru/A1B1G4MIL

oJie 3eMJIN U €ro 3HaYeHHE




JUIS SKU3HU Ha 3eMile

57

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DJIeKTpUYECKUE 3apsiabl.
3apspKeHHbIE Tena U UX
B3aUMOJICHCTBUA.
IToCTOSIHHBIN 3JIEKTPUYECKUI

TOK"

https://m.edsoo.ru/L5SD2E0L40O

58

KonTtponbHas pabora o teme
"DnexTpuueckue 3apsabl.
3apsKEHHBIE TENIA U UX
B3aUMOJICHCTBUS.
[ToCTOSIHHBIN 3JIEKTPUYECKUI
ToK" / Beepoccuiickas
poBepoyHas pabora

https://m.eds00.ru/G7X7C706X

59

PesepBHrlit ypok. Pabora ¢
TEKCTaMHU IO TEME
"IToCTOSIHHBIN ANEKTPUUECKUI
ToK" / Beepoccuiickas
nmpoBepoyHas pabora

https://m.edsoo.ru/F5D8DI9TEN

60

OmneiT OpcTtena. MaruutHoe
I0JI€ IEKTPUUECKOr0 TOKa
MarauTHoe 1ose KaTyIiKH C
TOKOM

https://m.edso00.ru/T9L.1S9K0Q

61

IIpumenenue
DJIEKTPOMATHUTOB B TEXHHUKE.
JlabopaTtopHnast pabota
"N3yuenue nencTBus
MarHUTHOTO TIOJIST Ha

0.5

https://m.edsoo.ru/M8VINEDOL




MIPOBOJIHUK C TOKOM"

62

DIIEeKTPOABUTATEIb
IMOCTOSTHHOT'O TOKA.
Hcnonb3oBaHue
9JICKTPOIBUTaTEIICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnopte. JlaboparopHas
pabota "KoncTpynpoBanue u
U3y4eHue paboThl
3JeKTpoaBUrarens"

https://m.edsoo.ru/J1V7ATC21

63

OnbiTel @apazes. 3akoH
3JIEKTPOMAarHUTHOM
nHaykuu. [paswio Jlenna

https://m.edsoo.ru/ESLEMOH4W

64

OnektporeHeparop. CrocoObl
MOJTYYCHUS DIIEKTPUIECKON
SHEpPruu. DIIEKTPOCTAHIINU HA
BO300HOBJISICMBIX UCTOYHUKAX
SHEeprun

https://m.edsoo.ru/F8HIWIR8I

65

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
"DneKTpuuecKue u
MarHHuTHBIE SIBJICHUS"

https://m.edsoo.ru/G11L.31.2X7L

66

KonTponbnas padbota no teme
"DJIeKTpUUECKUE 1
MAarHUTHBIE SIBJICHUS "

https://m.edsoo.ru/Y2X8R3FON

67

PesepHblit ypok. Pabora c
TekcTaMu 110 TeMe "TeruioBbie
saBiaeHus"

https://m.edsoo.ru/J1J3F9B6T

68

PeseprHelit ypok. Pabota ¢

https://m.eds00.ru/P9I2DEKOW




TEKCTAMU 110 TEME
"MaruuTtHele aBiaeHud"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5




9 KVIACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOHHbIe N} poBbIE
n/n Tema ypoka Bcero Kontpoapueie | Ipaxruyeckue u3yyeHusi | oOpa3oBaTe/ibHbIE peCypcChl
padoThI padoThbI

1 Mexarieckoe ABIDKCHEC. 1 https://m.edso0o0.rw/FAG6CIM7F
MarepuanbHas TOUKa
Cucrema orcuera.

2 OTHOCUTENBHOCTH 1 https://m.edsoo.ru/NSCIFSFSF
MEXaHUYECKOTO JBUKEHUS

3 Pasromeproe npamoseiitioe 1 https://m.edsoo.ru/Y4X4HTN6C
JIBIYKEHUE
HepasaomepHoe

4 FIPAMOITMHEHIOE ABIDRCHAC. 1 https://m.edsoo.ru/V9U7B4D1Z
Cpenssisi © MTHOBEHHAs
CKOPOCTh
[IpssMonuHenHoe

5 PaBHOYCKOPEHHOE JBUKEHUE. 1 https://m.edsoo.ru/JOP612ROH
VYckopenue
CKOpOCTh NPSAMOJMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHUSI. 1 https://m.edsoo.ru/MOE114SSN
I'padux ckopoctu
JlaGopaTtopHnast pabota
"OnpeneneHne yCKOpEHUs Telia

7 MIpU PaBHOYCKOPEHHOM 1 1 https://m.edso0.ru/O0P8S4C1J
JBUKEHUHU 110 HAKIIOHHOU
I0CKOCTH"

8 CBoboiHOE TafieHue Te. 1 https:/m.edso0.ru/J9Y372J1G




Onpitel [Nannnes

PaBHOMEpHOE NBHKEHUE TIO
okpyxHocTu. [lepuon u yacrora

9 . https://m.edsoo.ru/R8K1U9T 4L
obparenus. JInnenas u
YIJIOBast CKOPOCTH

EHTPOCTPE eJIbHOE

jo | HemrpoctpeMuTeiLh https:/m.edsoo.r/ASO9K INOU
YCKOpEHHUE
ITepssiit 3ax0H HbroTOHA.

11 https://m.edsoo.r/H6G217N4R
Bekrtop cuibl
B I H )

12 TopoHt ?,aKOH proToHa https://m.edsoo.ru/F8STNI1T5N
PaBHozelicTByOIIAs cuiia
Tpernii 3axon HeroTona.

13 PETHH 3AKOH HBIOTOH https://m.edso0.ru/S5W4B2VOR
Cynepno3uuus Cui
P

14 CILICHHE 3312t Ha HpHMCHCHHC https://m.edsoo0.rw/X4E7STE6C
3akoHoB HeroToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/WOR3BOB2E
Pemenne 3amag nmo teme «Cuna

16 HHICHHE 3787 1O TeM i https://m.edsoo.ru/NINSUOH10
YIPYTOCTH
JlaGoparopHas paboTa

17 «Omnpenenenue KeCTKOCTU https://m.edsoo.ru/JOR6G3A10
PYKUHBD)

18 Cuna TpeHus https://m.edso0.ru/X7J9P9S8E
Pemenne 3amag nmo teme «Cuna

19 HHCHHE 3747 1O TeM i https://m.edso0.ru/Z7K6Q4V2V
TPEHUS»
JlaGopatopHas paboTa

20 "Onpexnenenue ko3pdumenra https://m.edsoo.ru/USB6R1V0Z
TPEHUS CKOJIbKEeHUs"

21 Penrenue 3amau mo reme https://m.edsoo.ru/B6USWIARZ




"3akonbl HetoTona. Cuna
ynpyroctu. Cuna TpeHus"”

22

Cuiia TSHKECTH M 3aKOH
BCEMHPHOTO TATOTCHUSI.
Yckopenue cBOOOIHOTO
naJicHus

https://m.edsoo.ru/DIE4E9I2Z

23

VYpok-kouhepennus "JIBuxeHue
TEJ BOKPYT T'PAaBUTAIHOHHOTO
neHTpa (ConHevHas cuctema).
lanmaktuku"

https://m.edsoo.ru/T414P7P8W

24

Pemenne 3amau mo teme "Cuna
TSOKECTU Y 3aKOH BCEMHUPHOTO
TAroreHus"

https://m.edsoo.ru/Z7P614D6B

25

[IepBast kocMu4ecKkas CKOpOCTb.
HesecomocTs n neperpysku

https://m.edsoo.ru/Q3T3V3Z0Y

26

PaBHOBecue MaTepualbHON
TOUKH. AOGCOTIOTHO TBEPAOE
Teso. PaBHOBecue TBEPAOro
TeJla C 3aKPETUIEHHON OChIO
BpauieHus. MOMEHT CHIIBI.
LlenTp TsxecTn

https://m.edsoo.ru/P1A7D407W

27

PaBHOBecHe MaTepraaIbHON
TOYKH. AOCOIIOTHO TBEPAOE
teno. PaBHoBecue TBEPAOTO
TeNa ¢ 3aKPEIUIEHHON OChIO
BpamieHuss. MOMEHT CHIIBI.
LlenTp TsxecTn

https://m.edsoo.ru/HOW1S5W&T

28

Pemenue 3agau no reme
"MomeHnT cuibl. Llentp

https://m.edsoo.ru/B8T6J2J6K




TsoKeCcTH"

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "MexaHn4Yeckoe

29 o https://m.edsoo.ru/ISX6B0OBI1I
IBmKeHue. BaumoneiicTBue
ten"
KounTponbhas pabota no teme

30 "MexaHn4ecKoe IBHKEHUE. https://m.edsoo.ru/W1V8P6V3B
Bs3aumoneiictBue ten"
Nmnynec Tena. UMmyasc CUIBL.

31 3AKOH COXPAHCHIA HMITY T:Ca. https://m.edsoo.ru/DSU2T9J5B
VYrpyroe u Heynpyroe
B3aUMO/ICHCTBUE

32 Pemerne sazatt no Ter 3axon https://m.edsoo.ru/M6H4V1Q6L
COXpaHEHHUS UMITYJIbCa
Ypok-koH(pepeHus

33 "PeakTUBHOE IBU)KEHUE B https://m.eds00.ru/N2S4U5J8T
IIPUPOJIE U TEXHUKE"

34 Mexariecias padota u https://m.eds00.ru/S3V3B4VIT
MOIIHOCTh

35 PaboTa CHIIBI TAOKECTH, CHIEL https://m.edsoo.ru/N6NIE3J4U
YIOPYTOCTH U CUJTBI TPEHUS
JlaboparopHas paboTa
«Ompenenenue pabOThI CUIIBI

36 TPEHUs IPU PAaBHOMEPHOM https://m.edso0.ru/J1G1B4T2Q
JBM>KCHUH TeJia 110
TOPU3OHTAIILHON TTOBEPXHOCTHY

37 CBasp SHEprUH 1 pAOOTHI. https://m.eds00.ru/C2V7B6E21

IloTrenunanbHas OHEPIHUid




Kuneruueckas sueprusi.

38 Teopema 0 KUHETHUECKOU https://m.edsoo0.ru/J3TSL3D5T
SHEPTUU
3aK0H COXpaHEHUs YHEPTHUH B

39 https://m.edsoo.ru/M8VOW3IW3F
MEXaHUKe
JlaGopaTtopHnast pabota

40 «/3yueHne 3aKkoHa COXpAHEHUS https://m.edsoo.ru/M3S2Y&J1H
SHEPTHI
KonebarensHoe IBUKEHUE U €TO

41 A https://m.eds00.ru/S2N5G8W2K
XapaKTePUCTUKH
3aryxaromiue KoieoaHus.

42 BrinyxaeHHbIe KOJIeOaHUs. https://m.edsoo.ru/N3SOW1USE
Pe3onanc
MaremaTuueckuii U

43 . https://m.edsoo.ru/I9M614R77
MPY>KUHHBIA MasTHUKH
Ypok-uccnenoBanue
«3aBUCUMOCTh TIEpHOJIA

44 . https://m.edsoo.ru/Y4K3Y5P8X
Ko1e0aHUH OT JKECTKOCTH
MIPY>KUHBI U MacChl Tpy3a»
IIpeBpalnenue >Hepruu Ipu

45 peppatit p p https://m.eds00.ru/L4AW6V5Y9U
MEXAHUYECKUX KOJIEOaHUIAX
JlaGopatopHas paboTa
«OmpeneneHue 4acToTsl U

46 beA . https://m.edsoo.ru/D4TIR1F5R
nepuojaa Konebanui
MPYKUHHOTO MasSiTHUKA)
JlaGopaTopHnas pabota

47 «IIpoBepka HE3aBUCUMOCTH https://m.edsoo.ru/S4M7LAW3V

nepuojia kojaebaHuii rpysa,




MI0JIBELIEHHOT'O K HUTH, OT
Macchl Ipy3a»

MexaHndecKre BOJHBI.

CBoiicTBa MEXaHUYECKUX BOJIH.

48 https://m.edsoo.ru/B2F6X2X0R
[IpononpHbIE U TONIEPEUHbIE
BOJIHEI
Ypok-koH(hepeHus
"MexaHUYeCKHE BOJIHBI B

49 . . https://m.edsoo.ru/W1WOM9JOM
TBEpIOM Tele. CelicMuiecKre
BOJIHBI"
3Byk. Pacripocrpanenue u

50 Y pocTp https://m.edsoo r/ATROUTSTQ
OTpa)KEHUE 3BYyKa
Ypok-uccnenoBaHue

51 "HaOroneHne 3aBUCUMOCTH https://m.eds00.ru/N4Z4K9C9Y
BBICOTHI 3BYyKa OT YaCTOTHI"
I'poMKOCTB 3ByKa U BBICOTA

52 p y . https://m.edsoo.ru/JIR2ZM3Q3W
TOHA. AKYCTUUYECKUN PE30HAHC
Ypok-koH(pepeHus

53 "VapTpa3Byk U HHPpPa3BYK B https://m.edsoo0.ru/U3WIQ7RIS
MPUPOJIC U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOMI
pabote o Teme "3aKOHbI

54 https://m.edso0o0.ru/FSM2Q6T5V
coxpaHeHusa. MexaHuyeckue
KoJIeOaHus U BOJIHBI"
KonrtponsHast pabora o Teme
"3aKOHBI COXPaHEHUS.

55 p https://m.eds00.ru/V4G6V1F4Q

Mexaunueckie kKojicOaHus u
BOJIHEI"




DNEKTPOMarHuTHOE IOJIE.

56 https://m.edso0.ru/U6Q7S6X6F
DNEKTPOMArHUTHBIE BOJTHBI
CBolicTBa 3JIEKTPOMArHUTHBIX

57 https://m.edsoo0.rw/K7B7Z4W6C
BOJIH
Ypoxk-konpepennus "kana
3JICKTPOMArHUTHBIX BOJIH.

58 Hcnonb3oBanue https://m.edsoo.ru/SOU6RBI1C
3JICKTPOMArHUTHBIX BOJIH TSI
COTOBOI1 cBs3K"
VYpoxk-uccnenosanue "N3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX

59 https://m.edsoo.ru/T3RI1ROCSIT
BOJIH C ITOMOIIBI0 MOOMIIBHOTO
tenedona"
Pemenue 3agau Ha onpeneneHue

60 YacTOTHI U JJIUHEI https://m.eds00.ru/Q2VSN7R5]
3JIEKTPOMArHUTHON BOJHBI
DneKTpOMarHuTHas MPUPO/Ia

61 cBeta. CKOpOCTh CBETA. https://m.edsoo.ru/STUOF1L6Y
BoaHoBeie cBOMCTBA CBETA
HcTouHMKH CBETA.

62 Hpsvonmeittioe https://m.edsoo.ru/Q8A4S9T4J)
pacnpocTpaHEHUE CBETA.
3armenus Connua u JIyHsl
3aK0OH OTpaXEHUS CBETA.

63 Sepiana. Peiuerie 3anat Ha https://m.edsoo.ru/Z5A3H2U4R
MPUMEHEHHE 3aKOHA OTPAKEHUS
CBeTa

64 IIpenomnenue cBeta. 3aKOH https://m.edsoo.ru/M2H2C8U4S




MMPCJIOMJICHUA CBCTA

[TonHOE BHYTpEHHEE OTpa’KeHHE
cBera. Mcnonb3oBaHue MOJIHOTO

65 https://m.eds00.ru/N4S3P8EIT
BHYTPEHHETO OTPaKECHUS B
ONTUYECKUX CBETOBOJIaX
JlaGopaTtopHnast pabota
"HccnenqoBaHue 3aBUCUMOCTH

66 yIJia OpeJIOMJICHHS] CBETOBOTO https://m.eds00.ru/S3DIN6TIT
Jdy4a OT yIJia MajeHus Ha
rpaHuue "Bo3nyX-cTeKkio""
VYpok-koHpepeHIus
"Hcnonb30BaHUE MTOTHOTO

67 BHYTPEHHETO OTPaKEHUS: https://m.edsoo.ru/YOT3K7BON
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
JIunzel. OnTHyeckas cuia

68 https://m.edsoo.ru/I7VON3C6C
JIAH3bI

69 Toctpoerne n3o0parxernii B https://m.edsoo.ru/K6Z010T2C
JIUH3aX
JlaGopaTopHnas pabota

70 "Onpenenenne (bOKyCHOF? https://m.edsoo.ru/I8JSC1E2F
PAcCTOSIHUSL U ONTHYECKOM CHUJIIbI
cobuparoiiei TuH3b1"
VYpok-koHpepeHus

71 "OnTHdecKue JUH30BbIC https://m.edsoo.ru/X3HIIOW7U
npudops!”
I'na3 kak onTuyeckas cucrema.

72 https://m.edsoo.rt/REM7QS5T1A

3peHue




Ypok-konpepenmus "JledexTo

73 3pe Kax coxpa spene” https://m.edsoo.ru/N6D1A6Z3Q
HUSL. XPaHUTh HU

Passoxxenue Oenoro ceera B
crektp. OneiTel HeroTOHA.

74 C p https://m.eds00.ru/G60O601H6Y

JI0’)KEHHE CIEKTPAIbHBIX

1BeToB. Jlucnepcus ceera
JlaGopaTtopHnast pa6ota "ONbITHI
0 Pa3JIOKEHHUIO OEJI0ro CBETa B

75 CIIEKTP W BOCTIPUSTHIO IIBETA https://m.edsoo.ru/R7U7B4P1K
MPEeIMETOB MPU X HAOIIOICHUU
4yepes [BETOBbIC (GUIBTPHI"
VYpok-npaktukym "BoiaHoBbIE

76 CBOICTBa CBETA: JUCIIEPCHS, https://m.eds00.ru/T21.4Z0X8T
uHTepdepeHusa u audpakuus”
Omertel Pesepdopma u

77 pdopa https://m.eds00.ru/X9G1Z811P
TJIaHeTapHasi MOJIETh aTOMa
Iloctynater bopa. Moaens

78 yB p g https://m.edsoo.ru/A7C3CIB5SV
atoma bopa
Hcrnyckanue u MorioneHue

79 cBeTta aToMOM. KBaHTEL https://m.edsoo0.ru/C6Q6K4B0B
JIunenyaTeie CIIEKTPBI
Vpok-paktuxym "HaOmronenue

80 p p Y " a https://m.edsoo.ru/USD5G7M30
CIIEKTPOB UCITYCKaHHSI

81 PagnoakTUBHOCTE U €€ BUOLI https://m.edsoo.rw/ESV7FOP1X
CtpoeHye aTOMHOTIO sipa.

82 0 p P https://m.eds00.ru/GOA9Q8P4U

YKJIOHHAs1 MOJIEITb

PangmoaxTuBHEIE IIpeBpaILEHNS.

83 a peBpall https://m.edsoo0.0u/G2V8Z1Y8N

N30Tomnb!




Pemenue 3amau 1o teme:

84 "PagmoakTHBHBIE https://m.edsoo.ru/J7TK2G5V5L
npeBpauieHus "

85 [Iepuon nonypacnazna https://m.edsoo.ru/V3IW7A9K3C
Ypoxk-koHpepeHuus

86 "PannoakTUBHBIC U3TYUYEHUS B https://m.edso0.ru/T1S9P6I5I
MpUpoOJie, MEAUIIMHE, TEXHUKE"
Snepuble peakuuu. 3aKOHBI

87 COXpaHEHUs 3apsA0BOTO U https://m.edsoo0.ru/N8O7SON3K
MacCOBOTO YHCET

88 IHEPIHs CBA3H ATOMHBIX AICP. https://m.eds00.ri/Q4MOUOXS5G
CBs13b Macchl U SHEPTUH
Penrenue 3amad mo reMe

89 https://m.edso00.ru/IOLOS3U6W
"AnepHbie peakuun"
Peakiiuu cuHTE3a U ACTCHUS

90 anep. Mctounuku sHepruu https://m.edso0.ru/T3A7TILIG
ComHia u 3BE311
VYpoxk-koHpepenuus "Anepuas

91 dHepreTHia. JleHcTsia . https://m.edsoo0.ru/X102Z5W30
pPaIuOaKTUBHBIX U3TyUYECHUN Ha
JKUBbIE OpraHU3MbI"
[ToaroroBka Kk KOHTPOJIBHOU
pabote o Teme

92 "OneKTpOMarHuTHOE MOJIeE. https://m.edsoo.ru/LOY3HEI2X
DIIEKTPOMArHUTHBIE BOJHBI.
KBanToBric sBicHuS"

93 Kontponeras padora no reme https://m.eds00.1u/O3Z8X0GS5V

"DeKTpOMarHuTHOE MOJIE.




DJIEKTPOMArHUTHBIE BOJHBI.
KsanrosBeie sBienus"

94

[ToBTOpEeHME, 0000IICHHE.
JlaGopaTopHble pabOTHI 1O
Kypcy "B3aumoneiicteue ten"

https://m.eds0o0.ri/G3Y700L6R

95

[ToBTOpenue, 06061IeHNE.
Pemuienue pacyeTHbIX U
Ka4eCTBEHHBIX 3a/a4 I10 TeME
"TemoBbie mponecch”

https://m.edsoo0.ru/ISU6K308L

96

[ToBTOpenue, oboOmICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/a4 110 TEME
"KIIJI TermoBbIX ABUraTeneit’

https://m.edsoo.ru/I1C611UOW

97

[ToBTOpenue, o6o0IIEHNE.
Pemenne pacyeTHsIX U
Ka4eCTBEHHBIX 3a]1a4 110 TEME
"KII/ snexrpoycTaHOBOK"

https://m.edsoo.ru/M91703R8N

98

[ToBTOpenue, o6oOIIEHNE.
JlaGopaTopHnbie pabOTHI 1O

Kypcy "CseToBbl€ sIBlIeHUS"

https://m.edsoo.ru/N3C8J6N4B

99

[ToBTOpenue, o6oOLICHNE.
Pabora ¢ TekcTamu 1o Teme
"3aKOHbBI COXpaHEHUS B
MexaHuKe"

https://m.edsoo.ru/NINSZ9T4L

100

[ToBTOpEeHME, 000OIIEHNE.
Pabora ¢ Tekcramu 1o TemMe
"Konebanusa u BOJHBL"

https://m.edsoo.ru/P8W1Q5R7G

101

[ToBTOpEeHme, 0600IICHHE.

https://m.edso0.1u/D4V0Z0MOI




PaGora ¢ Tekcramu o teme
"CBeToBbI€ gBiIcHUA"

[ToBTOpEeHME, 0000IICHHE.
102 PaGora ¢ Tekcramu o teme

"KBaHTOBas U siiepHas Gpusuka'

https://m.edso0.ru/L5SI9U6G3L

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IMPOBEPSIEMBIE ITPEJJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPpEeAMETHBLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
Oﬁpﬂ?.OBﬂTBJ]I)HOﬁ nporpaMmsbl OCHOBHOI'O oo1ero 06pa303a1mﬂ

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth ABJICHUA IO OHNHMCAHWUIO HX XaPAKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘I€CKOG SIBJICHUC

1.3

pacrio3HaBaTh TPOSIBIICHHME W3YyYCHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYECKUe SBICHHS B NMPHUPOJE,
IIpU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIEIATH

CyLIECTBEHHbIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUMN

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA TeN M (HU3MYECKHUE SIBICHHS,
UCTONB3yd (U3MYeCKHe BETUYMHBI, TPU ONWCAHWH MPABHIHHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCHOJNB3YEMbIX BEJIWYMH, WX
0003HAYCHHS M €IUHUIIBI (PU3NUYECKUX BEITMUWH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTH TpadUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(bl/ISI/I‘IeCKI/IX BCIINYHNH

1.5

XapaKTepu30BaTh CBOICTBa Tell, (pU3MUECKHUE SIBICHUS U TPOIIECCHI,
WCIIONB3Ysl HW3YUYEHHBIE 3aKOHBI, MPU HTOM J1aBaThb CJIOBECHYIO
(GopMyNnHUpOBKY 3aKOHa M 3alMChIBaTh €ro  MaTeMaTU4YecKoe

BBIPa)KCHUE

1.6

OOBSICHATh (PU3UUECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TN, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallMil IPAaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICICTBEHHBIE CBSA3H, CTPOUTH
oObsicHeHne u3 | — 2 joruyeckux ImaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOWCTBA (PU3MYECKHUX SBICHHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTH

1.7

pemarh pacu€THbie 3aa4u B | — 2 HEMCTBHS, HUCHOJb3Ys 3aKOHBI U




(hopMyIIbI, CBsA3BIBAONINE (DU3MUCCKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a
YCIOBHS 3aJladdl  3alUChIBATh KPAaTKOE YCIOBHE, IMOJCTABIAThH
¢u3nveckre BeTUIUHBI B POPMYJIIBI U IPOBOAUTH PACUEThI, HAXOIUTh
CIPAaBOYHBIC JIaHHBIC, HEOOXOIUMBIC JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUIHOCTH TIOTYUYSHHOU (PU3HUECKON BEIIMIUHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH ITOMOIIU
(Gu3MYEeCKUX METOAOB, B OMNHCAHUU HCCIEIOBaHUS  BBIACISATH
MPOBEPSAEMOE MPEIIION0KEHUE (rumoresy), pas3inyaTh u
HMHTEPIPETUPOBATh IOJYYECHHBIN pe3ylbTaT, HAaXOAUTh OLIMOKU B

XOJE¢ OIibITa, ACJAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

MNpOBOAWUTL OIBITEL 110 HaGHIOIIeHI/IIO (bI/I?)I/I‘-ICCKI/IX SIBJICHUW WJIH
(bU3UYECKUX  CBOWMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMBIC
MPEANONIOKeHHs, CcOOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO

000pyI0BaHus, 3aMUCHIBATh X0/ ONbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBINIOJIHATh NPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHHEM AHAJOTOBBIX U
IUGPOBBIX MPUOOPOB, 3aMKMCHIBATh MOKAa3aHUS MPUOOPOB € YUETOM

3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOJUTH  HCCIECIOBAHWE  3aBUCUMOCTH  OJHOM  (DU3WYECKOH
BEJIMYMHBI OT JpPYrod C MCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOro HCCIENOBaHUS, COOMpaTh
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMSI, CIEAYs NPEUI0KEHHOMY IUIaHY,
(GUKCUPOBATh PE3yNbTATHl IMOJYYEHHOH 3aBUCUMOCTH (U3NIECKHUX
BEJIMYMH B BUJIE MPEUIOKEHHBIX TaOIUI U TpaMKOB, €JIaTh BBIBOAbI

10 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC H3MEPCHUS (PUINYCCKUX BEIHUYWH, CIEIys
MPeI0KEHHOW MHCTPYKUUU: TPU BBIMOTHEHUH U3MEPEHUI cobupaTh
SKCMEPUMEHTAIbHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHUE HCKOMO

BCIINYHNHBI

1.13

coOmolaTh TMpaBWia TEXHUKH O€30MacHOCTH Tpu  padore ¢

nabopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEpH30BaTh MPHUHLMIBI JIEUCTBUS HM3YyYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOHCTB € TOMOIIBIO HMX OIMCAHMA,
UCTIONIb3Ysl 3HAaHUS O CBOMCTBaX  (U3MYECKUX SIBICHUH U

HCO6XOI[I/IMLIC (I)I/ISI/I‘IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH




1.15

MPUBOJIUTL TpUMEpbl (HAXOAWTh HUHGPOPMALUMIO O [PUMEPAX)
MPAaKTUYECKOTO UCIOIb30BaHUS (DU3MUYCCKUX 3HAHUI B MOBCETHEBHON
KU3HH i1 oOecrieyeHus: O€30MacHOCTH TIpU  OOpalleHHH C
npuOOpaMy M TEXHHYECKUMH YCTPOMCTBAMH, COXPAHCHHUS 3I0POBbS U

coOII0ICHNS. HOPM 9KOJIOTMYECKOT0 TIOBEJICHUS B OKpY KaloIlel cpejie

1.16

OCYIIECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUKW W MyTEM CPaBHEHUS DPA3IUYHBIX HCTOYHHUKOB
BBIICNATh MH(OpMANMIO, KOTOpas SBISETCS MPOTHBOPEYMBOU HIIH

MOJKET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBITIOJTHEHU U Y4eOHBIX 3a1aHUI
HAay4YHOMOMYJIAPHYIO  JUTEpaTypy  (GU3HYECKOTO  COJEpKaHUS,
CIpaBOYHBIE MaTepHualbl, pecypcbl ceTu MHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMaALIUU

U3 OJJHOM 3HAKOBOU CHUCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCHMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB WHPOpMAIMH (PU3HUIECKOTO
COJIep>KaHusl, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKUEe COOOIICHUS O
pe3yapTaTax MPOCKTOB WM Y4YE€OHBIX MCCIICIOBAHUMA, TPH OSTOM
rPaMOTHO HCIIOJIb30BaTh W3YUYEHHBIM MOHSATUHHBIN amnmapar Kypca

(U3UKH, CONPOBOKIATH BHICTYIICHUE MPE3eHTaLue

1.19

IIPYU BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN pacIpeneisaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIIEIUTHh 32 BBIIIOJIHEHMEM IUIAHA JIEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JEATEIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, YUYUTBIBAS MHEHHE

OKpYZKaromux

8 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BAaTh IIOHATHUA

1.2

pas3iMuaTthb ABJICHHA 110 OIMCAHHUIO HX XaPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘~ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4ucie (U3NYECKUE SBICHHS B MPHUPOJE,
MIPU 3TOM TIEPEBOJMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJCIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SIBICHUIN

1.4

OIMCHIBATH HW3y4YCHHBIC CBOMCTBA Tel M (HU3WYECKHE SIBICHHUS,
UCTONB3yd (U3UYeCKHe BETUYMHBI, NPU ONUCAHUU MPABUIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYUH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEITMYMH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(hbUBUYECKUX BETMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS M TPOIECCHI,
HCNOJIb3ysl H3YyYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GhopMyITHUpPOBKY 3aKOHa MW 3aMHCHhIBATh €r0  MAaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSCHATH (hPM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKHMX IIaroB C IMOMOIIBIO 1 — 2 W3y4YEeHHBIX CBOWMCTBA

(1)I/ISI/I‘IGCKI/IX HBJ’IeHHﬁ, CI)I/ISI/I‘leCKI/IX 3aKOH4 WX 3aKOHOMCPHOCTH

1.7

pemaTh pacy€THbIC 3a7adu B 2 — 3 JEUCTBUS, UCIONB3Ys 3aKOHBI U
(dhopMyIIbI, CBsA3BIBAIONINE (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a
YCIIOBHS 3aJ1a4H 3aIHChIBATh KPATKOE YCIIOBHE, BBISBIIATH HEAOCTATOK
JTaHHBIX Ui pElIeHHus 3aladyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC il €€ pelIeHus, MPOBOJUTh PACYEThl U CPABHUBATH
MOJIyYCHHOE 3HAueHWE (PUINYCCKOW BEIUYHHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh MPHU OMOIIU
(U3MYECKUX METOOB, UCIIONIB3Ys OMMCAHUE UCCIICIOBAHUS, BBIIEISTh
MPOBEpsiIEMOE TPEAINOJIOKEHHNE, OLIEHWBATh MPABWIBHOCTH IOPSIIKA

MNMPpOBCACHUA UCCIICAOBAaHN, 1CJIaTh BBIBOAbI

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUH WU
(U3UYECKUX ~ CBOWCTB  Tel:  (pOPMYJIHpPOBATH  IPOBEPSIEMBIC

MMPCANOJIOXKCHUA, CO6I/IpaTB YCTAHOBKY nu3 MPpEAJIOKCHHOTO




000py/10BaHus, OMUCKHIBATh XOJ1 ONbITa U (HOPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE IPAMBIC H3MCPCHHA C HCIIOJIB30BAHUEM AHAJIOTOBBIX
HpI/I60pOB U JaTYUKOB (bI/ISI/I‘ICCKI/IX BCIIMYHH, CPABHUBATLH PC3YJIbTAThI

M3MEpEHUi ¢ y9€TOM 3a1aHHOI a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTH  HCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEIMYHMHBI OT JPYTOM C MHCIONb30BAHUEM MPSAMBIX W3MEPEHUM:
IUTAHUPOBATh HCCJIEIOBaHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (hUKcHpoBaTh
pe3yabTaThl MOJYYCHHON 3aBHCHMOCTH B BHJE TAaONMUIl U TpaduKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HCCIICAOBaHUA

1.12

IIPpOBOIUTH KOCBCHHBIC HU3MCPCHUA (i)I/ISI/I'-IeCKI/IX BCJIIMYHNH:
IIaHUPOBATh U3MCPCHMU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (14% HpeJIHO)KeHHOﬁ HHCTPYKIIMK, W  BBIYUCIATH 3HAUCHUC

BCIINYHNHBI

1.13

CO6JHO,Z[8.TB IpaBujia TCXHUKH 0€30IMacHOCTH Ipu pa60Te C

71a00paTOpHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMS, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKHUX SBICHHA W HEOOXOIUMBIE

(1)H31/I‘ICCKI/Ie 3daKOHOMCPHOCTH

1.15

pacrio3HaBaTh IIPOCTBIE TEXHHUYECCKUEC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pBI o CXEMaM U CXCMATHUYHBIM PUCYHKAM, COCTABJISATHL CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IIOCJICHOBATCIIBHBIM M IapallJICJIbHBIM
COCAMHCHUECM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHUS

OJICMCHTOB JJICKTPUYCCKUX merei

1.16

MPUBOAUTH TpPHUMEPHl (HAXOIUTh HMHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOI0 UCIOIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOM
KU3HM I oOecredeHus Oe30IacHOCTH TpH  OOpalieHHH C
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 310POBbs U

cOOIIOICHUS HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpY Karollel cpejie

1.17

OCYIIECTBIISATh OUCK HHPOPMAINH (PHU3NIECKOTO COJIEPKAHUS B CETH
HNuTepHeT, Ha OCHOBE HUMEIOLIMXCSA 3HAHUW U IYTEM CpPaBHEHHUS
JOTIOTHUTEIBHBIX HCTOYHUKOB BBIJACISATH WHGOPMAIUIO, KOTOpas

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOJXKET OBITh HeﬂOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIpU  BBIIIOJHCHHUU y‘{e6HBIX 3aJaHui HAy4YHO-




MOMYJISIPHYIO JINTEPATypy (DU3UYECKOTO COJEpKaHUs, CIPaBOYHBIE
Marepuansl, pecypcsl cetu MHTepHeT; BinaaeTb INpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl MH(GOpPMALUK U3 OJHOMN

3HAKOBOM CHCTEMbI B APYTyro

1.19

C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIICHHS,
0000mas uHGOpPMANMIO W3 HECKOJBKUX HCTOYHUKOB (PH3UUIECKOTO
COZICp)KaHMs, B TOM YHCIC MyOJMYHO MPEACTABIATh PE3yJbTAThI
MPOCKTHOM WM HCCJICIOBATEIbCKONH JCATEIBHOCTH, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh HM3YYEHHbBIH MOHATHHHBINA ammapar Kypca

(bu3MKH, COPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHMMA (hU3MYECKHX
MPOIIECCOB pacTpeessITh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTABJICHHBIMHA 3aJgadyamMu, CJICOUTDH 3a BBIIIOJIHCHHUCM  IIJIaHa
JEHUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATHh COOCTBEHHBII
BKJIad B MACATCIBHOCTH prnHBI, BLICTpaI/IBaTB KOMMyHI/IKaTI/IBHOe

B3aUMO/ICICTBHE, TPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOH(PIUKTHI

9 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BATh U3YUCHHBIC ITOHATUA

1.2

pasiindaTth ABJICHUA IO OINHMCAHHWIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘leCK06 SABJICHUC

1.3

pacro3HaBaTh TNPOSIBICEHHE H3YYCHHbIX (U3MUECKUX SBJICHUH B
OKpYy’KarollleM MHUpE, B TOM 4uciie (QU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM TNEPEBOJMUTH MPAKTHUECKYIO 3a7ayy B yuyeOHYI0, BBIJIEIATh

CYLLECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUIN

1.4

ONMCHIBATh W3yYEHHBIC CBOWCTBA Tel M (PU3MUYECKUE SBICHUS,
UCHoNb3ysd (U3UYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCHOJB3YyEMBbIX  BEJIWYHH,
0003HaYCHMS U €IUHUIIBI (PU3NUECKHX BEITMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MUYECKYI0O BEIMYMHY C JPYTUMHU

BCINMYNHaAMMU, CTPpOUTDH Fpa(l)I/IKI/I HU3YyUYCHHBIX 3aBUCUMOCTEH




(U3HYECKUX BEIIMIUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UUECKHUE SIBICHUS H TIPOIIECCHI,
WCIIONIb3Ysl HW3YYEHHbIE 3aKOHBl, IpPHU OSTOM [aBaTh CIIOBECHYIO
(GOopMyIHpPOBKY 3aKOHa H 3alMCHIBATh €r0  MaTeMaTUYCCKOE

BBIPAXXCHHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLECCHl M CBOIMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPaKTHMKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nyecKux sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3afaud (OmMMparoulecss Ha cUcTeMy u3 2 — 3
YPaBHEHMI), HCHOJb3ys 3aKOHBI U  (OPMyJIbI, CBSI3bIBAIOIIUE
¢Gusnyeckue BEIMUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJadu
3alUChIBAaTh KPAaTKOE yCIIOBUE, BBIABIATH HEAOCTAIOUINE WU
n30BITOYHBIE JaHHbIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUI PELIEHUs, MPOBOAUTH PACUETHl M OLEHUBATh PEAUCTUYHOCTH

MOJIyYE€HHOTO 3HAaUeHUs (PU3NUECKON BETHMUNHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PELIUTh IPU IMOMOIIU
(bU3MUYECKUX METOJIOB, UCIIONB3Ysl ONMHCAHUE UCCIIEOBaHUs, BBIACIATH
IIPOBEPSIEMOE  NIIPEIIOJIOKEHUE, OLICHWBATH IPABWIBHOCTh IOpSAKA
NIPOBEICHUS UCCIICNOBAHUA, [EJIaTh BBIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHHM 1 OTIBITOB

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3MUECKUX CBOWMCTB TEN: CAMOCTOSATEIFHO COOMpPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 000pyNOBaHMSA, ONMHUCHIBATH XOJ OIBITA U €ro

pe3ynbTatThl, GOPMYIHPOBATH BHIBOABI

1.10

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPHI0O TMPSMBIX H3MEPEHHH,
OTpesieNisisi CpelAHee 3HAUYCHHWE H3MepseMOoil BenwuuHbl (PokycHOE
paccrosiHue coOMparome JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba

M3MepeHus (M3MEepUTETHHOTO Iprbdopa)

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYUH C
WCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUH: IIAHUPOBATh MCCIIEIO0BaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJIyY€HHOM 3aBUCHUMOCTH (PU3MUECKHX BEJIWYMH B BUAE TaOIUIU

Fpa(bI/IKOB, JACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHU




1.12

NPOBOJUTh  KOCBEHHBIE  M3MEpPEHHs  (U3NYECKUX  BEIHUYWH:
IUTAHUPOBATh U3MEPEHUs, COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, CleAys NPEIJOKEHHOW HWHCTPYKLMH,
BBIYUCIIATh 3HAYEHHUE BCJIMYMHBI W AHAJIU3UPOBATH IIOJIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogaTh TpaBUia TEXHUKM Oe3omacHOoCcTH TpH  pabore ¢

J1ab0paTOPHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKM H3YUYEHHBIX (PU3UUYECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOUHUK
CBE€Ta, Jy4, TOHKas JIMH3a, IUIAHETApHAas MOJENb aToOMa, HYKJIOHHAas

MOJCJIb aTOMHOI'0 Aapa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa MX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHUM U HEOOXOIUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTpPOMCTB, MU3MEPUTEIBHBIX npubopoB U
TEXHOJIOTUYECKHUX TIPOIECCOB TPH PEUICHUH YUeOHO-TIPAKTHYECKUX
3aJa4, ONTUYECKHE CXEMBI ISl MOCTPOSHHs N300pakeHH B IMIIOCKOM

3epKajie U COOMparoIIeH JTHH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAWTh HMHPOPMALHUIO O TpUMepax)
MPAKTHYECKOTO UCIOIB30BaHUS (PU3MUYCCKUX 3HAHUI B IOBCEIHEBHOM
KU3HU I o0OecriedeHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npudopaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 37I0POBbSI

COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
WutepHer, camoctosTenbHO (GOPMYyNHUpYys TOUCKOBBIM  3ampoc,
HaxOJUTh TYTH  OMNPENCICHUS  JOCTOBEPHOCTH  IMOJTYUYEHHOM
nH(pOpMallMd HAa OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJHHUTEIbHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBHIMOJHEHUH Y4YEeOHBIX 3aJaHU  HaydHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COJEep)KaHHUs, CIPAaBOUYHbBIE
Marepuaibl, pecypcsl cetu MHTepHeTr; Biagers npUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HaKOBOM CUCTEMBI B IPYTYIO




1.20

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HMH(OpPMALIMU M3 HECKOJbKUX HCTOYHHUKOB (HPU3UUECKOTO
coJiep)KaHusl, IMyOJIMYHO NPEACTAaBIATh PE3YJbTaThl MPOEKTHOW WM
UCCIIEIOBATENIbCKOM  JESITEIBHOCTH,  IIPM  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUMHBIN allapaT u3y4aeMoro pasaena
GU3MKH U COMPOBOXKJIATh BBICTYIUICHME Mpe3eHTalueil ¢ ydérom

0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX NMPOEKTOB M MCCIEAOBAHUHA (PU3NIECKUX
IIPOLIECCOB pacHpeAcisaTh 00SA3aHHOCTH B IPYIIE B COOTBETCTBHM C
[IOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €r0, aJIeKBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TIPYIIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE

B3aMMO/ICIICTBHE, TPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kog Kon
IIpoBepsiemble 31€eMeHTHI COeP KAHMS
pa3aena 3JIeMeHTa
®UBUKA U EE POJIb B IIOSHAHUU OKPYKAIOIIIETO MUPA
®duszvka — Hayka O Ipupoje. SBiueHus npUpPOABL.
1.1 duznyecke  ABJIEHMA. MeEXaHHWYECKHE, TEIIOBBIC,
ANEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
Ouznyeckue BenUYuHBL.  M3MepeHue  Qu3MUEeCcKuX
1.2 BenuunH.  @usnyeckue  npubopsl.  IlorpemrHocts
n3MepeHuil. MexxayHapoHasi cCucTeMa euHUIL
EcTtecTBeHHOHAYUYHBI METOJ MO3HaHUS: HaOIIOJCHHE,
! 13 MOCTAaHOBKAa HAYYHOTO BONPOCA, BBIABUKEHUE THUIIOTE3,
' OKCIIEPUMEHT [0 TPOBEPKE THIIOTE3, OOBSICHEHUE
HA0JII0JIAEMOTr0 SIBJICHUS
1.4 Onucanne GpU3NIECKUX SABICHUH ¢ TOMOIIBIO MOJICIICH
[TpakTudeckue pabOTHI:
N3MepeHne paccTosTHUM.
r N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
' Onpenenenre pa3MepoB MaJIbIX TEJ.
N3mepenne TemriepaTypbl PU MOMOIIN KUJKOCTHOTO
TEPMOMETPA U TaTUUKA TEMIIEPaTypbl
ITEPBOHAYAJIBHBIE CBEJIEHUA O CTPOEHUU BEILIECTBA
CtpoeHue BemiecTBa: aTrOMbl W MOJEKYJbI, HX
2.1 pa3Mmepbl. ONbITHL, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE
BEISCTBA
2 JBwxenue yactuil BemectBa. CBS3b CKOPOCTH
2.2 JBWKEHUS  4YacTULl C  TeMmmepaTypoil. bpoyHoBckoe
nBmkeHue, muddysus
53 B3auMopeiicTBre yacTHIl BEIIECTBA: IPUTHKECHUE U

OTTAJIKMBAaHHC




Al”pel"aTHI)IG COCTOAHHMA BCUICCTBA: CTPOCHUC TIa30B,

KuAkocTed U TBEPABIX  (KPUCTAIIMYECKHX)  Tell.

2.4 B3anMoOCBsI3p MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M HMX aTOMHO-MOJEKYJISPHBIM
CTPOEHUEM

2.5 OcoOeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI

[TpakTuyeckue paboOTHI:
Onenka puamerpa aromMa METOAOM pAIoB  (C
ucnoiib30BanueM dororpaduii).

2.6 OnpITel IO HAOJNIOACHHUIO TEIUIOBOTO PACIIUPEHUS

ra3os.
OnbiTel 1O OOHApY)XCHWIO  JCHCTBUS  CHII

MOJICKYJISIPDHOT'O IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 MexaHuueckoe IBIDKEHUE. PaBHOMepHOE U
. HEPABHOMEPHOE JABW)KEHUE
32 Cxopoctb. CpenHsAsl CKOPOCTh HPU HEPABHOMEPHOM
' JIBW>KEHUU. Pacy€T myTH U BpEMEHU ABUKECHUS
SIBnenne uHepuuM. 3aKOH MHEpUMH. B3aumoneincrtsue
33 T€N KaK MPUYMHA U3MEHEHHUS] CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Tesa
14 IInotHocTe  BemectBa.  CBs3p  INIOTHOCTH €
. KOJINYECTBOM MOJIEKYJI B elMHHIIe 00BhEMa BeIIecTBa
3.5 Cuna KaKk XapakTepUCTHKA B3aUMOICHCTBHS TEN
3.6 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MTOMOILBIO TMHAMOMETpPA
37 SBnenue TAroTeHUs U cuia TsbKecT. Cuila TSKECTH
' Ha Apyrux miuaHerax. Bec tena. HesecomocTs
33 Cuna tpenusi. TpeHHE CKOJNBXEHUS W TPEHUE TOKOS.
. Tpenue B IpUpoOAE U TEXHUKE
39 Cllo’)keHWe CWJI, HaIpPaBJICHHBIX IO OJHON MPSIMOM.
. PaBHOelicTBYIOIIAs CUIT
310 [TpakTuueckue paboThI:

OnpeneneHue CKOPOCTHM PABHOMEPHOIO  JIBHJKEHUS




(mapwka B KUAKOCTH, MOJAEIH  DIEKTPHUECKOTO
aBToMOOWIE W Tak pganee). OmnpeneneHue cpeaHen
CKOPOCTH CKONIbKEHHS Opycka WIM IIapuka 1o
HaKJIOHHOM  1uiockocTH.  OmnpeneneHue  IJIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIIHE
3aBHCHUMOCTb pacTsbKeHus (Aegopmariiu) mpy>KUHbl OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPUPYIOIINE
3aBHCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Tesa U

XapaKTepa COMpPpUKACAOIINXCA HOBerHOCTeﬁ

dusnyeckue SBICHUS B TPUPOJE: MIPUMEPHI ABHKEHUS C

3.11 pa3IMYHBIMU CKOPOCTSIMHU B KMBOW M HEKMBOM IPUPOJE,
JeCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHnuyeckue ycTpoicTBa: JMHAMOMETD, OIIIUITHUKI
JIABJIEHUE TBEPJIbIX TEJIL, XKUJKOCTEI U TA30B
il HaBnenue TBEpHoro tena. CrnocoObl yMEHBIICHUS H
' YBEITUYCHUS TABICHUS
40 JlaBneHue raza. 3aBUCUMOCTbD JIaBJICHHUS ra3a oT 00béMa,
' TEeMIEPATypPbI
43 [lepenavya naBneHus: TBEPABIMHU TellaMH, KHUIKOCTIMU U
. razamu. 3akoH [lackans. [lHeBMaTHYeCKHE MAILIUHBI
3aBUCHUMOCTh  JABJICHUS OJKUAKOCTH OT TIyOWHBI.
4.4 IMunpocratudeckuit mapagokc. CoOOMIArOITHECS COCYIbI.
['uppaBnuyeckre MEXaHU3MbI
AtMocdepa 3emnu u atmochepHoe AaBieHue. [IpuunHel
p CyIIECTBOBaHUS BO3AYIIHON 000mouku 3emun. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIEHUS OT
BBICOTHI HaJl YDOBHEM MOPSI
46 N3mepenue atmocepHoro nasneHus. I[lpubopsr s
' U3MepeHus aTMOC(HEPHOro AaBIICHUS
JeiicTBue KHIKOCTH M raza Ha HOTPYXKEHHOE B HUX
4.7 Teno. BreiTankuBaromas (apxumenoBa) cujaa. 3aKoH
Apxumena
4.8 IInaBanue ten. Bo3gyxormnnaBanue
4.9 [TpakTrueckue pabOTHI:




UccnenoBanue 3aBUCUMOCTM Beca Tela B BOJE OT
0o0béMa mMOTpYyXEHHOM B JKUIAKOCTh 4YacTH Tela.
Omnpenenenye BbITAJIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0,  MOrpyx€éHHoe B  kuakoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CWJIbI, JACHCTBYIOLIEH
Ha TeJI0 B JKUIKOCTH, OT Macchl Tena. ONbIThI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLLIECH
CUJIBI, IEHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa
MOTPYKEHHOM B KUJKOCTh YAaCTH Te€la U OT IIOTHOCTH
JKUJKOCTH. Konctpyupoanue apeoMeTrpa WU

KOHCTPYUpOBaHHE  JIOAKM U  OIpeleleHue e

Ipy30M0AbEMHOCTH

®duznueckre  SABICHUS B [PUPOJE:  BIMSHHUE
4.10 aTMoc(epHOTro aBICHHS HAa )KUBOW OpraHU3M, TJIABaHUE

pBIO

TexHu4eckne yCTpONCTBA: COOOMIAIOIMUECS COCYIbI,
411 YCTPOWCTBO BOJAOIPOBOJA, THUIPABIMYECKUN IIpecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMeTp

PABOTA, MOIIIHOCTD, OHEPT'UA

5.1 Mexannyeckasi pabota
52 Mexaandeckass MOIIHOCTh
53 [IpocThle MeXaHM3MBI: pbluar, OJIOK, HaKJIOHHAas
. III0CKOCTh. [IpaBuio paBHOBeCcHS pbluara
54 [IpuMeHeHne paBuiIa paBHOBECHS pblUara K OJIOKY
«3010TO€  TPaBUJIO»  MEXAHUKHU. Koadduruent
5.5 IIOJIE3HOTO IEUCTBUA MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SHEPrUu Tena, MOJHATOTO HaJ 3eMIEN
5.7 Kunernueckas sHeprus
sg [Tonnas MexaHnudeckass SHeprusi. 3aKOH HU3MEHEHUS U
. COXPAHEHHUS MEXAHUYECKOU SHEPTUU
59 [TpakTuyeckue paboOTHI:

Onpenenenne  pabOTbl  CHJIBI  TPEHUS  MPH




PAaBHOMCPHOM JBHXXCHUH TCJl1a 110 FOpHSOHT&J’IBHOfI
noBepxHocTu. MccnenoBanre yciaoBuil paBHOBECHUS pblyara.
N3mepenne KIIJ[ maknmonHOM miockoctu. M3yyeHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMU OHCPIUun

®Ou3nyeckue SBICHUI B npupoac: pblHaru B TCJIC

5.10
4eJI0BEKa
TexHuueckue yCTpOMCTBA: pblYar, IOJBWKHBIM U
5.11 HETMOABWKHBIM OJIOKH, HAaKJIOHHAS TUIOCKOCTh, MPOCTHIS
MEXaHHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/lep:KaHUS
pasjaena 3JIEeMEHTa
TEIUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJSPHO-KMHETUYECKOM
61 TEOpUU CTPOECHMs BemecTBa. Macca U pa3Mepsl
' MosieKyd.  OmbIThl, TNOATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOXKEHUS. MOJIEKYJISIPHOKUHETUYECKOW TEOpUU
Mogenu  TBEPAOro, OKUAKOITO M ra3oo0pa3zHOro
6.2 cocTossHM# BemiecTBa. Kpucrammuueckue u aMmopgHBIe
Tena
OOBbsicHEeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYISIPHOKHHETHYECKON
TEOpUHU
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TemnnoBoe paciIMpeHue U CxKaTue
66 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO
. TEIUIOBOTO IBWKEHUS YaCTHULL
67 Buytpennss sueprus. Criocodbl H3MEHEHUs1 BHYTpEHHEN
. SHEpIuu: Terjonepesada u CopepiieHue padoTsl
68 Bunel temonepenayn: TEMIONPOBOJHOCTb, KOHBEKLIUS,
. U3IIy4eHue




Komnyectso  TemoTel. YaeiabHasd — TEIUIOEMKOCTD

6.9
BeIllECTBA
TemsooOMEH M TEMJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue U OTBEpAEBAHUE KPUCTAJUINYECKUX BEIIECTB.
' VY enapHas TEIUIOTA IJIABJICHUS
[TapooOpazoBanne W  KoHjAeHcanusa.  Vcmapenue.
610 Kumenne. VYnenpHas — Temiora  mapooOpa3OBaHMS.
' 3aBUCHUMOCTh TEMIIEpaTypbl KUMEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 OHeprus TomuBa. Y eibHasl TENI0Ta CTOPAHUS
[Mpunnumner  paboter  TemmoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO ABUrarens. TenaoBble ABUTATENM W 3aIlMTa
OKpYKaroIlEe Cpeabl
3aKOH COXpaHEHMsI U NIPEBPALLEHUS YHEPTUH B TETUIOBBIX
6.16
mporeccax
[IpakTuueckue pabOTHI:
OnbITBl 1O OOHApyKEHUIO  JeMcTBUS — CHII
MOJIEKYJISIPHOTO IPUTSKEHHUSL.
OnpITHl MO BBIPAIIMBAHUIO KPUCTAJIOB MOBAapeHHOU
COJIM WJIU caxapa.
OnbITel 10 HAOMIONEHUIO TEIJIOBOIO PACHIMPEHHS
ra3oB, )KMJIKOCTEW U TBEPABIX TEI.
617 Ompezenenne MaBieHUs BO3AyXa B OAJIJIOHE MITPHUIIA.

OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIABJICHHS
BO3/yXa OT €ro 00b&Ma 1 HarpeBaHus WIN OXJIAXKICHUSL.

[IpoBepka rumoresbl TMHEUWHOW 3aBUCUMOCTH JJTUHBI
CTOJOMKA >KUAKOCTU B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphl.

Habmtonenue n3MeHeHus: BHYTPEHHEH SHEpIruu Tena B
pe3yibTare Terionepeaayd U padboThl BHEIIHUX CHUIL

HccnenoBanue SBJICHUS TeI1000MeHa pu




CMEIIMBAHUH XOJIOJIHOU U rOpsYEr BOJIBI.

OnpeneneHne KOJUYECTBA TEIUIOTHI, IMOJYYEHHOTO
BOJIOM MpHU TEIJIOOOMEHE ¢ HarpeTbiM METAUTHYECKUM
LWIAHAPOM.

Ornpenenenne yAeabHON TEIIIOEMKOCTH BEIIECTRA.

HccnenoBanue npouecca HCHapeHusl.

OnpeneneHre OTHOCUTEIBHOM BIAXXHOCTH BO3/yXa.

OnpeneneHHe y,[[eHBHOﬁ TCIJIOTHI IJIABJICHUS JIbJA.

Ousuyeckue SBICHUA B MPHUPOJAE: IOBEPXHOCTHOE
HATSOKEHHE W KaNWULIPHBIE SIBICHUS B MPHPOJE,
6.18 KpUCTAJUIBI B MpUpojie, uznydenue CoJlHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HWHES, CHera.

TexHudeckue  yCTpOMCTBA:  KalWUIAPBI, MPHUMEPHI
HCIIOJIb30BaHUS KPUCTAIIOB, XKMIKOCTHBIA TEPMOMETP,
6.19 JaT4UK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPBI, ICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUA

7.1 DnekTpuzanus Tei. J{Ba poaa 3JIeKTpUYECKUX 3apsiI0B

B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX Te OT

BCJIIMYWHLI 3apsAaA0B U PACCTOAHUA MCKIY TeJ'IaMI/I)

OnexTpuueckoe noje. Hanpssk€HHOCTh 371€KTPUYECKOTo
7.3 nojs. [IpuHIUI Cynepno3uiuM HIEKTPUUECKUX TMOJeH

(Ha KaUeCTBEHHOM YPOBHE)

Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHbIN

7.4 anekTpudeckuit 3apan. Ctpoenue atoma. [lpoBoaHuku u
JTURJIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTr0 3apsia

OnexkTpuueckuié  TOK.  YCJIOBHUA  CYIIECTBOBaHUS
7.6
INEKTPUYECKOr0 TOKA. MICTOYHMKHM TOCTOSTHHOTO TOKa




HevicTBus 3IIEKTPAYECKOTO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUIKOCTSAX U razax
o Onektpuyeckass 1enb. Cuima Toka. JIEKTPUIECKOE
. HaIpsKeHue
79 CornpoTuBieHne MPOBOIHUKA. VY nenbHOE
. CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMa i ydacTka Lenu
[locnenoBarenbHOE W HapajjielbHOE  COEOUHEHUE
7.11
MIPOBOJIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Jxoyia — Jlenua
13 DnexTpuueckue Henu U MOTPEOUTENH SJIEKTPUUECKOMN
' sHepruu B ObITy. KopoTkoe 3amblkaHue
[TocTtostHHBIE MarHuThHl. B3anmoaelcTBHE MOCTOSHHBIX
7.14
MAarHuToB
715 MarnutHoe mnosie. MarHutHOe 1IONIE 3€MJIM M €T0
' 3Ha4YEHME JUJIS )KU3HU Ha 3emiie
716 OmneiT Opcrena. MaruutHoe 1moJsie 3JeKTPUYECKOTro TOKa.
' [IpuMeHeHne 2EeKTPOMArHuTOB B TEXHUKE
JlelicTBME MarHUTHOIO TOJISI HA MPOBOAHUK C TOKOM.
717 DIeKTpoABUTaTeNlb MOCTOSHHOIO TOKAa. Mcmnonb3oBaHue
' 3JEKTPOJIBUraTeseil B TEXHUYECKHX YCTpPOMCTBAaX M Ha
TpaHcropTe
OnbiTel  @apaged.  SIBieHHE  BJIEKTPOMATHUTHOMN
7.18
nHaykuuu. [Ipasuno Jlenna
DIIEKTPOTreHEPATOP. Cnioco0mI MOJTy4YEeHUS
7.19 JJIEKTPUYECKON  DHEpIuH. ONeKTpoCcTaHIIMM  Ha
BO300OHOBIISIEMBIX ICTOYHHKAX YHEPTUU
[IpakTuueckue pabOTHI:
7.20 OnbITH 10 HAOTIOACHHUIO DTEKTPHU3AIUHN T WHIYKIUEH

U IIPU CONPUKOCHOBEHHH.




HccnenoBanue JeHCTBHS DJIEKTPUYECKOrO IIOJIS  HaA
IIPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

N3Mepenne u peryampoBaHue HAPSAKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO Yepes3
pE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSHKCHUS
Ha Pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTD
IEKTPUUYECKOTO CONPOTHUBICHHUS MPOBOJHHMKA OT €ro
JUIMHBI, IIJIOLAAN TONIEPEYHOr0 CEYEHUs U MaTepuaa.
[IpoBepka mnpaBuia CIOXKEHHS HAOPSOKEHUN  TIpU
MIOCJIEIOBATEIbHOM ~ COEIMHEHUHM JABYX PE3UCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH MapaieIbHOM
coeMHEeHUM  pe3uctopoB.  OmpeneneHue  pabOTHI
JIEKTPUUYECKOTO0 TOKA, WUAYIIEr0 4Yepe3  PEe3UCTop.
OmnpeneneHue  MOLIHOCTH — JIEKTPHUYECKOrO0  TOKa,
BbIZIENISIEMOM Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO YEPE3 JaMIIOUYKy, OT HalpsKEHUS
Ha Heil. Onpenenenue KIT/I narpesarens. MccnenoBanue
MarguTHOI'O BSaPIMOI[GfICTBHSI IIOCTOSSHHBIX MAarHuTOB.
M3yueHre MarHUTHOTO I0JIsl HOCTOSHHBIX MarHUTOB IIPU
ux oObeAMHEHUM M pasaeneHud. VcciepoBaHue
JIEACTBUS DJIEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.
OnpITEl,  JEMOHCTPHUPYIOIIWE  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBHS KaTyIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa M HaIlpaBleHHs TOKa B Karymke. M3yuenue

I[GI\/JICTBI/ISI MAaroiuTHOIO IIOJid Ha IIPOBOJHUK C TOKOM.

KoncrpyupoBanue u U3y4YeHne paboThl
3JIEKTPOJIBUTATEIS. Nsmepenne KITJ
3JEKTPOJIBUTAaTEIbHON  YCTAaHOBKH. OneiTel 1O

HUCCICAOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIHA:




HUCCICA0OBAaHUC W3MCHCHMI 3HAYCHHUSI U HaIpaBJICHUA

WHIYKIIMOHHOTO TOKA

7.21

®usznueckue SBJICHUS B MPUPOJE: DIIEKTPUUECKUE
ABJICHUsI B  aTtMocdepe, IIIEKTPHUECTBO  JKMBBIX
OpPraHM3MOB, MarHUTHOE ToJie 3eMJIH, Ipeid MOIOCOB,
POJIb MArHUTHOTO TOJIS ISl )KU3HU HA 3emile, MOJISIPHOE

CHUAHUC

7.22

TexHnyeckue ycTpoicTBa: 3IIEKTPOCKOI, AMIIEPMETP,
BOJIBTMETP, PEOCTaT, CUETYUK DJICKTPUYECKON DHEPIUH,
AJIEKTPOOCBETUTENbHBIE ~ NPUOOpHI,  HarpeBaTeIbHbIC
AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUIECKHE
IIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Konx snementa IIpoBepsiemble 2JIEMEHTHI COEPKAHUSA
paznena
MEXAHUYECKUE SABJIEHUA
%1 Mexanudeckoe aBWXKEHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBHXKEHHS
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE
HepasuomepHnoe MPAMOJIMHEHHOE JIBU>KEHUE.
8.4 Cpennsis U MIHOBEHHas  CKOpPOCTb  Tejla  IpuU
8 HEPAaBHOMEPHOM JIBM)KCHUH
95 VYckopenue. PaBHOyCKOpeHHOE IPSMOJIMHENTHOE
' JBUYKEHUE
8.6 CBobOoauoe nanenne. OnbITel ["anunes
PaBHOMepHOE ABMXEeHHE 1O OKpyx)HOCTH. Ilepuon u
8.7 yactota oOpameHus. JIuHeilHass U yrjioBas CKOpPOCTH.
LlenTpocTpeMuTeIbHOE YCKOPEHHE
8.8 [TepBbiii 3akoH HproTOHA




8.9

Bropoii 3akoH HeroTona

8.10 Tpertuit 3akon HeroToHa
8.11 [IpuHIHUI cynepno3unuu Cuil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
8 13 Cuna TpeHMs: cuina TPEHHUS CKOJBXEHMS, CHIIA
' TPEHUS [TOKOSI, IPYTHe BUJIbI TPEHUS
S 14 Cuna TSXKECTM U 3aKOH BCEMHUPHOIO TITOTEHHUS.
' YckopeHue cBOOOAHOTO NaiCHUS
8 15 JBwxkenue  taHer  Bokpyr — Comnma.  Ilepas
. KocMU4ecKasi CKopocTb. HeBecoMocTh U meperpys3ku
S 16 PaBHOBecue  martepuanbHOM  TOUKH.  AOCOIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEINIEHHOW OChIO
. BpaieHusi. MoMeHt cuibl. LleHTp TskecTn
8.18 Nmnynsc Tena. U3menenne nmiynbca. Mmmyibe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCA
8.20 PeaktuBHOE IBUXKEHUE
8.21 Mexanundeckas paboTa U MOIITHOCTb
829 Pabora cun Tspkectw, ympyroctH, TpeHus. CBs3b
. SHEPruM U paboThI
823 [loTenumanpHas dSHeprus Tejla, MOAHATOrO  Haj
' MTOBEPXHOCTHIO 3€MIIH
8.24 [ToTenunanbHas 3HEPTUS CKATON HPYKUHbI
Kunernueckas sneprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUs] MEXaHUYECKON YHEPTUH
[IpakTuueckue paboOTHI:
Omnpenenenne cpeHE CKOPOCTH CKOJIbKEHUS Opycka
WIK JIBWKEHUS IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
827 Omnpenenenne yCKOpeHUsl Tella MPU PaBHOYCKOPEHHOM

JBUKEHUH 10 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTM IyTH OT BpPEMEHH IIPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HauaabHOW CKOPOCTH.

[IpoBepka TUNOTE3Bl: €CIM IPU PABHOYCKOPEHHOM




JBIDKEHUHM 0e3 HadalbHOW CKOPOCTH ITyTH OTHOCSTCS
KaKk psAA  HEYETHBIX YHCEN, TO COOTBETCTBYHOILUE
MIPOMEKYTKH BPEMEHU OJJMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIB)KEHUS
OT CWJIbl HOpMaJbHOro JasieHus. OmnpeneneHue
Ko3(pduumenta TpeHus ckoibxeHus. OmnpeneneHue
KECTKOCTU TMpYyKuHBL. OrnpeneneHue padOThl CHUJIIBI
TPEHUS TpU PABHOMEPHOM JIBWKEHHH Tela II0
TOPU30HTANILHOM MOBepXHOCTH. OrnpeneneHue padoTh
CHJIBI  YOPYrocTM  IpH  HoabéMe  TIpy3a C
WCTIOJB30BAHUEM  HETOJABMKHOTO W TOJBHYKHOTO

OJIOKOB

dusnueckue sSBICHUS B npupoac: MpUiIrBbI U OTJIMBBI,

8.28 nBUKeHHE IulaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB
229 TexHuueckue  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHNYECKUE KOJIEFAHIMA 11 BOJIHBI

KonebarensHoe JABHMOKCHUC. OCHOBHBIE XapaKTCPUCTUKU

> KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMILIUTY/1a
97 Marematnueckui u NIPYKUHHBIN MasITHUKHU.
' [IpeBpaiuieHne sHEprun Npu KojaedaTeIbHOM JBIKEHUH
93 3aryxatomue KosieObaHus. BbIHyXIeHHbIE KoJeOaHus.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXAHUYECKUX BOJIH.
94 IIpononbHble M monepedHble BOJHBI. J[JIMHA BOJHBI U
' CKOpPOCTb €€ paclpocTpaHeHHs. MeXaHn4ecKue BOJIHBI
B TBEPJOM TeJle, CeIICMUYECKHE BOJIHBI
9.5 3Byk. [')pomKkoCTb 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 WNudpa3Byk u yapTpa3ByK
[IpakTuueckue padboOTHI:
OmnpeneneHue 4acToThl M Mepuofa  KoJjeOaHWi
9.7 MaTeMaTHYECKOI0 MasiTHUKA.

Onpez[eneHI/Ie HaCTOTHI u nepuoaa KoJIeOaHMH

MIPYKMHHOI'O MAsITHUKA




HccrnenoBanne 3aBUCUMOCTH — TIepHoOJa  KOJeOaHWi
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIHHBI HHTH.
HccrnenoBanne 3aBUCUMOCTH — TIepHoOJa  KoJeOaHWI
NpPY>KUHHOTO MasiTHHKa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHUMOCTH nepuona KoJIe0aHut rpysa,
HO/BEUIEHHOTO K HUTH, OT MacChl Tpy3a M >KECTKOCTH

npyxuHsl. I3Mepenue yckopeHust CBOOOIHOTO MaICHUS

dusnueckue SBICHUS B mpupoac: BOCIPUATHEC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSICCHHE, CEUCMUYECKHE BOJIHBI,
LIYHAMH, X0
99 TexHuueckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNEeKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

CBoiicTBa OJICKTPOMATHUTHBIX BOJIH

10.2 [IIxana 37eKTpOMarHUTHBIX BOJIH
103 DnexkTpoMarHuTHas mpupona cBera. CKOpOCTh CBeTa.
. BoiHOBBIE CBOMCTBA CBETA
10 [IpakTuyeckue pabOTHI:
10.4 N3ydyeHue CBOWMCTB  SJEKTPOMArHUTHBIX BOJH C
MIOMOIIIbI0 MOOMIJIBHOTO TenedoHa
dusnueckue SBIEHUS B MPHPoOJE: OHUOIOTrHYEcKoe
10.5 NENCTBHE BHJIIMOTO, yIbTpaduoIeTOBOrO u
PEHTT€HOBCKOTO M31y4YEHUM
10.6 TexHnueckue YCTpOICTBa: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas moneinb cBera. IcTouHMKH cBETa
11.2 [IpsamonHENHOE pacpoOCTpaHEHHUE CBETA
1 113 Otpaxenue csera. [Inockoe 3epkano. 3aKOH OTpakeHUs

CBETa

11.4

IIpenomnenne cBera. 3akOH MPEIOMIIEHUS CBETa.

ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA

11.5

JIunza. Xop tyuen B IMH3e




11.6

Onrtuyeckast cucteMa (QoToarmapara, MHUKPOCKONA M

TCIJIICCKOIIa

11.7

I'maz kak onTudeckas CHCTEMa. BJ'II/I30py1(OCTB n

IaITbHO30PKOCTD

11.8

Pasnoxxenue 6enoro ceeta B cektp. OnbiTel HploTOHA.

CliokeHne CeKTpalIbHBIX LBETOB. Jlucnepcus cBera

11.9

[IpakTuueckue paboOThI:

HccnenmoBanne  3aBUCUMOCTH  YIVIa  OTPAKCHUS
CBETOBOTO JIy4a OT yTJa MaJIeHusl.

N3ydenne xapakTepuCTUK M300paKEHUs MpeaMeTa B
TUTOCKOM 3€pKajie.

HccnenoBanue 3aBUCUMOCTH  yria MPEIOMIICHHS
CBETOBOTO JIy4a OT yIJla TMaJeHHs Ha TPAHHIE «BO3IYX —
CTEKJIO».

[Tonyuenne n300pakeHUi C TOMOIIBIO cOOMparoe
JTUH3BI.

Omnpenenenne POKYyCHOTO PACCTOSHUS U ONTHYECKOM
CHWJIBI COOMpAIOIIEH TNH3HI.

OMBITH IO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUATHIO IIBETa MPEAMETOB MPU HX

Ha0JII0/IEHUH Yepe3 IBETOBbIE (DUIIBTPHI

11.10

dusnueckue SBICHUS B npupoac: 3aTMCHHUA COJ'IHIIa u
.HYHBI, OBCTa TCJ, OIITUYCCKUC ABJICHHA B aTMoc@epe

(uBet Heba, pedpakus, pagyra, MUpax)

11.11

Texauueckue YCTPOWCTBA: OYKH, [IEPUCKOIL,

(I)OToannapaT, OIITHYCCKHUE CBCTOBOABI

12

KBAHTOBBGIE ABJIEHUA
Onbitel Pezepdopna u 1uranerapHas Mojzelb aroma.
121 Mogens aroma bopa
Hcnyckanne u morjiouieHue cBeTa aToMoM. KBaHTHI.
122 JInnenyaTeie CIIEKTPHI
12.3 PaguoaxktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHUs
14 Crpoenune aromHoro sapa. HyxinoHHas Mozens

dTOMHOTI'O d1pa. H3zoTorsr




PanuoaktuBHbie mpeBpamenus. [lepuon momypacmana

12.5
aTOMHBIX S7Ep
196 SnepHble peakunuu. 3aKOHBI COXPAHEHHS 3apsAIOBOrO U
. MacCOBOI'0 YUCE
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Microunuku sHepruu
' CouHIia 1 3B€31Q
129 SAnepnas osHepretuka. JleMCTBHE  PaJAMOAKTHUBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPTaHU3MbI
[IpakTryeckue paboOTHI:
HaGmronieHne chjomHeIX M JIMHEHYaThIX CHEKTPOB
U3JTy4EHUSI.
12.10
HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUM HaCTHULIBI
10 TOPMO3HOMY Iy TH (110 poTorpadusim).
W3mepenne paanoakTHBHOTO (poHa
@usnueckue SABJICHHUS B IPUPOJE: E€CTECTBEHHBIN
pPaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Iyuu,
12.11 pPalMOaKTUBHOE W3JIyYEHUE MPHUPOJHBIX MHUHEPAJIOB,
JNEUCTBUE PAaJUOAKTHBHBIX M3IY4YCHUM HAa OpraHu3M
YeJI0BeKa
1912 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIWBUyaIbHBINA JO3UMETP, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI1 00pa3oBaTeIbHOI
NMPOrpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3UKM B  HAYYHOM  KapTHHE  MHpa;
Cc(OPMHPOBAHHOCTb 0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABa€MOCTH SBJICHMM NPUPOJBI, O POJIM DKCIEPUMEHTa B
¢buzmke, o cucremooOpasyromeld poau (UMK B  PA3BUTHH
€CTeCTBEHHBIX HAyK, TEXHUKH M TEXHOJOTUH, 00 SBOJIOLUU
(bUBUYECKUX 3HAHWN W WX POJIM B IEJIOCTHON €CTeCTBEHHOHAYYHOU
KapTMHE MHUpA, O BKJAJEC POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE IMPOILIECCOB OKPY KAIOIIETO

MHpa, pa3BUTHUC TCXHUKU U TCXHOJIOT Wit

3HaHUs O BUAAX MaTepuu (BEIIECTBO M IMOJE), O IBI)KEHUH Kak
crocobe CyIIecTBOBaHUsI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHUS BellecTBa, O (U3MYECKOH CYIIHOCTH SIBJICHUI HPUPOABI
(MeX&HI/ILIeCKI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3ianyaTh SBJICHHS [0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIILITOB, ACMOHCTPUPYIOIHUX JAHHOC (1)I/ISI/I‘~I€CKOC SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUHN
B OKpyXamomemM MHUpPEC, BBIACIAA HUX CYICCTBCHHBIC CBOIiCTBa

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOI'O araapara U CHMBOJIHYCCKOI'O
SA3bIKa (1)I/I3I/IKI/I " HCIOJIb30OBAHUEC WX JId PCIICHUA y‘-Ie6HI)IX 3aaad,
YMCHHEC XapaKTCPU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUA U

MIPOIIECCHI, UCTIONB3YS QYHIaAMEHTAIBHBIC H YMITUPUUYECKUE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘-I€CKI/I€ SBJICHHA,

HCIIOJIb3Ys (l)I/I3I/I‘leCKI/Ie BCJIIMYHMHBI

Bnanenne ocHOBaMHM METOJOB HAyYHOTO TIO3HAHHS C Y4ETOM
coOuroIeHsT TIpaBUil 0€30MacHOro TpyJa: HaONoaeHHE (PU3NIECKUX
SBJICHUM:

YMEHHE CaMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY




W3 TaHHOTO Habopa 00OpYIOBaHUS MO MHCTPYKLMH, OMHCHIBATH X0
OTIBITA U 3alUCHIBATh €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBODI;
MPOBEICHUE TPSMBIX M KOCBEHHBIX U3MEPEHUH (PU3HMUECKUX BEITHMUNH:
YMEHUE IUIaHUPOBAaTh M3MEpPEHMs, CaMOCTOSATENILHO COOUpaTh
OKCIEPUMEHTAIIBHYI0O  YCTAHOBKY II0 MHCTPYKLUH, BBIYUCIITH
3HAUEHUE BEJIMYMHBl U aHAJIU3UPOBATH IOJIyYEHHBIE PE3YJbTAaThl C
y4€TOM 3a/IaHHOM MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUN;
IIPOBEJICHUE  HECJOKHBIX  AKCIEPUMEHTAIBHBIX  HCCIIECJOBaHMIA;
CaMOCTOSITENIBHO  COOMpPAaTh 3KCHEPUMEHTAIBbHYIO YCTaHOBKY H
IPOBOAWTH  MCCIEAOBAHWE IO  WHCTPYKLHH,  IPEACTaBIATh
MOJTyYeHHbIE 3aBUCHUMOCTH (PM3MYECKUX BEIMYMH B BUJAE TaOIUI U
rpaMKOB, yUUTBIBATh MOTPEIIHOCTH, €JIaTh BHIBOJIBI IO PE3YJIbTaTaM

HUCCICO0OBaHUsA

[loHuMaHue  XapakTepHBIX  CBOMCTB  (pu3MUYECKHMX  Mojenei
(MarepuanbHas TOYKa, aOCOIIOTHO TBEPJOE TENIO, MOJENIU CTPOEHUS
ra3oB, JKMJIKOCTEM W TBEPIABIX Tel, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasT MOJEJIb aTOMHOIO si/ipa) M yMEHUE NPUMEHATb UX I

00BsICHEHUS (PU3MUECKUX TPOIIECCOB

YMmeHue oOBSCHATH (PU3MUECKUE MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IPUUMHHO-CIIECTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3NUYECKUX

HBJICHI/Iﬁ, (pI/I3I/I‘-ICCKI/Ie 3aKOHBI, 3aKOHOMCPHOCTHU U MOACIIN

YMmeHue pemaTth pacu€THble 3amaud (Ha 6aze 2 — 3 ypaBHeHHil),
UCIIONIb3Ysl 3aKOHbI U (OPMYJIbl, CBSI3bIBAIOIIME  (PU3NUYECKUE
BEJIMYUHBI, B YaCTHOCTH, 3allUCHIBATh KPAaTKOE YCJIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLIME JaHHbIC, BBHIOMpPATh 3aKOHBI U (HOPMYJIbI,
HeoO0XouMBbIe Ui €€ PEelIeHUs, UCTIONIb30BaTh CIPABOYHbIE JAHHBIE,
MIPOBOJUTHh PAcyYE€Tbl M OLECHUBATHh PEAIMCTHYHOCTH IOJYYEHHOTO
3Ha4YeHus1 (pu3nyeckoi BEIMUYUHBI; YMEHHUE OINPENeNATh Pa3MEpHOCTh

(bu3N4eCcKoil BETUUNHBI, TIOTY9eHHON TIPU PEIICHUH 3a/1a4n

YMeHne XapakTepu3OoBaTh IPUHLHUINBI  JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX MPUOOPOB, U TMPOMBIILICHHBIX
TEXHOJIOTMUECKHUX MPOIECCOB MO MX OMUCAHUIO, UCTIOIb3Ysl 3HAHUS O

CBOMCTBaxX (1)I/ISI/I‘I€CKI/IX SIBJICHUH U HeO6XO,I[I/IMBIe (bHSquCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHOJib30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B
MOBCEIHEBHOM  JKM3HM JIsI  oOecriedeHus: 0OE30MacHOCTH  TIPH
oOpamieHnn ¢ OBITOBBIMH ~ HpHOOpaMH M TEXHUYECKUMHU
yCTPOWCTBAaMH, COXpPaHEHHUs 3M0pOBbS M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TMOBEJICHHUS B OKpYXKalolleld cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHHS TOCTIDKCHUH (U3UKH U TEXHOJIOTHM

AJI palluOHAJIbBHOT'O MPUPOAO0IIOJIb30BaAHUS

11

OneIT TOMCKa, TpeoOpazoBaHUsT M TMpPeACTaBIeHUS HHDOpMAIH
(DUBUYECKOTO COJEP)KaHUsI C HCIOJIB30BAaHHEM HWH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH; YMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHOW WH(OpMAlMM Ha OCHOBE HWMEIOIIMXCA 3HAHUA U
JOTIOJTHUTEAbHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaTh  MpHU
BBINIOJTHEHUH Y4YeOHBIX 3aJjaHUi Hay4YHO-NOMYJISIPHYIO JUTEpaTypy
(U3MYECKOTO COACpIKAHMS, CIPABOYHBIE MAaTEPHUAIbl, PECYpChl CETH
Wnrtepner; BrnageHue 0a30BbIMM  HaBBIKAMH  NpeoOpa3oBaHUs
uH(pOpMallMd W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYIYyI; YMEHUE
CO3/1aBaThb COOCTBEHHbIE ITMCHMEHHBIE M YCTHbIE COOOLICHMSI Ha

OCHOBC I/IH(bOpMaL[I/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA OI'9

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COAEPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuyeckoe JABWKEeHHE. MarepuanbHas Touka. Cucrema  OTCYETA.
OTHOCHUTEIBHOCTD JIBHOKCHHS
PaBHOMepHOE M HepaBHOMepHOe nBIKeHUE. CpenHss ckopocTb. Dopmyna s
1.2 BBIYMCJIEHUS CPEAHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMOJIMHEWHOE JBIKEHHE. 3aBHCUMOCTH KOOPJWHATHI Tela OT
BPEMEHH B CITydae PaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBH)KCHHUS :
13 x(7) =x, +ut
I'padbukn 3aBHCHUMOCTH OT BPEMEHH [IJsi TPOCKIMH CKOPOCTH, TMPOCKIIUU
nepeMenieHus, IyTH, KOOPAWHATHI TIPH PABHOMEPHOM MPSMOJIMHEHHOM
JIBIDKCHHUH
3aBHUCHMOCTh KOOpJAWHATHI Tela OT BPEMEHH B CIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBVOKCHUS .
2
Se(f)=Vo, * I+ * =
@opMynbl IS TMPOEKIUU MEPEeMEIIECHHUs, MPOCKIUU CKOPOCTH M TMPOCKIUU
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBHYKCHUH:
1.4 )= {4 .
: S.\'()_Uﬂr' Ta.\"?‘
Q\'(I):UD.1'+CJ.1' L5
a. (f)=canst,
vy, -y, =2a,s,
I'padyiky 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKIMH YCKOPCHHS, MPOCKIIUH
CKOPOCTH, TPOEKIMU TMEepPEeMEIeHUs], KOOPAUHATHl MPU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JIB)KCHUU
CBobOognoe manenune. OopMyJsibl, OMUCHIBAIOIINE CBOOOAHOE IMAJICEHHUE Tea IO
Ls BEepPTHKANMU (IBIKEHHUE Tela BHHU3 WU BBEPX OTHOCHUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpEeMEHM /s NPOEKLUUU YCKOpPEHHS,

MpoCKUU CKOPOCTU W KOOpPJAWHATBI IIpHU CB060,[[HOM nmaacHuu TEj1a 110




BEPTUKAIIN

CKOpoCTh PaBHOMEPHOTO JIBMDKGHHs Tella 10 OKPYKHOCTH. HampapieHue
CKOpOCTH.

dopmyna i BBIYUCICHUS CKOPOCTH 4Yepe3 paJlyC OKPYKHOCTH U TEPHO
oOparreHus:

e A

T

HentpocTpemurenbHoe yckopeHnue. Hampapienwe 1EHTPOCTPEMUTEIHHOTO

1.6 yckopenus. @opmyia sl BBIYUCICHUS yCKOPEHUS:
)
i v
n R
dopmyiia, cBsI3bIBAIOLIAS IEPUOJL U YACTOTY OOpaIleHU:
V= :
T
Macca. IInotHocTh Bemecta. @opmyiia 1 BBIYUCICHUS IUIOTHOCTH:
.
1.7 p= 74
1.8 Cuna — BektopHas Gpusnueckas BennunHa. ClioskeHHe CUIl
1.9 SIBnenue unepnuu. [lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-a
1.10
CoHanpaBiI€HHOCTh BEKTOPA YCKOPEHUS T€Jla U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEJ0
Bzaumopeinicteue ten. Tpernit 3akoH HeroToHa:
111 Fyu=-Fiy
TpeHune nokost U TpeHue ckobxkeHus. opmyra A BHIYMCIECHUS MOAYJISI CHIIbI
1.12 TPEHUS CKOJIb)KCHHUS:

Fszu-j\."




1.13

Hedpopmanus Tena. Yopyrue u Heynpyrue nedopmManuu. 3aKOH yHOpyrou

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My -~
F:G.l—_‘"

'L
Cuiia TshKecTd. Y CKOpeHHe CBOOOHOTO TaACHMS.

dopmyia a7 BHIYMCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTy 3emin: F = mg.
JBmxenue mnanet Bokpyr Cosnia. [lepBas kocMudeckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BekTopHas pu3nyecKas BeIHUnHA.
p=mo

Nmnynsc cucremsl tei. M3menenue umnyibca. IMImyasce cuisl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCA JIS 3aMKHyTOI>i CHUCTECMBI TCII:
D=myU0, +m, U, =const

PeakTtuBHOE ABHKEHUE

1.17

Mexanuueckas pa60Ta. CDopMyJIa JJIA BBIYUCIICHUA pa6OTBI CHIIBI:

A=Fscoscx

Mexannueckas MOIODHOCTB:

N=4
I

1.18

Kunernueckas u noreHuuanbHas sHeprus. @opmyJia 1151 BBIYUCICHUS
KHHETUYECKOMH OHEpPTHUHU:
2
s mu

K 9

st

TeopeMa 0 KHHETHYECKOM OHCPIUH. dDopMyna JUJISI BBIYMCIICHUS IIOTEHIIUAIbHOM
OHEPIUH TC€Jia, IOAHATOIO

Hax 3eMIIEH:




Mexannyeckas SJHEprus:

E=E.+E p
1.1 .
9 3aKk0oH COXpaHEHHUsI MEXaHWIECKOH dHeprun. DopMyiia JijIsl 3aKOHA COXPAHCHHS
MEXaHUYECKOM IHEPTUU B OTCYTCTBUE CHII TpeHUs: E = const.
[IpeBparenue MEXaHUIECKON SHEPTUHU TIPU HATMYUU CHIIBI TPCHHUS.
[TpocThie MexaHU3MBI. «3010TOE TPABUIIO» MEXAHHUKH.
Peruar. Momenrt cuitel: M - Fl.
VYcioBue paBHOBECHS pbluara:
M +M, +..=0
1.20 <
[MoasrxubI 1 HeMOABWXKHBIN O6510Ku. KITJ] mpocThix MexaHH3MOB,
n= Aﬂone.saaa
"4331'119.‘1‘333&3
JlaBienue TBEpIOroO TEINIA.
®opmyiia i1 BBIYUCICHUS JaBJICHHS TBEPIOTO TeNa:
p= F
g
191 JlaBieHue raza. ATMOcepHOE TaBleHUE.
I'mapocTaTudeckoe naBiieHHE BHYTPH KUIKOCTH.
®opmyria 115l BBIYUCICHUS 1aBJICHUS BHYTPU KUIKOCTH:
P=pgh+Dy,
1.22 3akoH [lackans. ['uppaBnuyeckuii npecc
3akoH ApxuMmena. Popmyna ISl ONPENCICHUS] BBITAIKUBAIOIIECH CHJIBI,
JIEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23
Fag =P8V
VYcnoue miaBanus Tena. [lnaBanue cyioB U BO31yxoriaBaHUe
124 Mexannyeckue KojeOaHus. AMIUIMTYJA, TEPUOJ M YacToTa KoJieOaHUH.

dopmyiia, CBI3BIBAIOIIAS YACTOTY U IIEPHUO/1 KOJIeOaHUI:




1.25

MaremMaTudeckuil M NPYXKUHHBIM MasTHUKU. [IpeBpamenue sHepruu Ipu

KOJIEOATEIFHOM JIBUKCHUH

1.26

3aryxaroiue kosnebanus. BeinyxieHHble koneOanus. Pezonanc

1.27

MexaHn4ecKUe BOJIHEL HpOI[OJ'IBHI)IG N TMOICPCUYHLIC BOJHBI. I[J'II/IHa BOJIHBI U

CKOPOCTB paClpoOCTpaHCHUA BOJIHBI:

L=p-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha TpaHUIIEC

nByX cpen. MHdpa3Byk u ynbTpazByk

1.29

Ilpakxmuueckue pabomwl

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; APXUMEIOBOU CHIIBI; KECTKOCTH
HPY>XKUHBL, KO3((UIMEHTAa TPEHUS CKOJIbKEHUS; paObOThl CHIIBI TPEHUs, CHJIbI
YOPYTOCTH; CpEIHEH CKOPOCTH IBMKEHHsSI OpycKa M0 HAKJIOHHOHN IIOCKOCTH;
yCKOpeHHs Opycka Npu JBI)KEHUM 0 HAKJIOHHOM IUIOCKOCTH; YacTOThl H
nepuoia KosiebaHUIl MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Iepuoja
KOJICOAHUH TPYKUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, JIEMCTBYIOILEr0 Ha phlyar;
paboThl CHJIBI YNPYTrOCTH IpPU MNOIBEME TIpy3a € IOMOIIbIO HEMOABHKHOIO
6510Ka; pabOThI CUJIBI YIPYTOCTH IPU MOAbEME Ipy3a C MOMOUIBIO MOJABUKHOTO
0J0Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOM CHIIBI OT 00BEMa MOTpyXKEHHOM
YacCTH TeJIa U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKHUBAIOIIEH CHJIBI
OT Macchl Teja; CUIIbl TPEHMSI CKOJIBbKEHUS OT CHJIBI HOPMAaJIbHOTO JaBJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYTOCTH, BO3HUKAIOUIEH B IPYKHHE, OT CTEIEHU
negopManuy MpyKUHBI, YCKOpPEHUs1 OpycKa OT yIjla HAaKJIOHA HaIlpaBIISIOLICH;
nepuojaa (Y4acToThbl) KoJeOaHUM HUTSHOrO MasiTHUKA OT JJIMHBI HUTH; NEepuoaa
KOJICOAHUH MPY)KMHHOTO MAasATHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI;
UCCJIEIOBAaHUE HE3aBHUCHUMOCTH IEpUOoJa KoJeOaHUM HUTSHOTO MasTHUKA OT

MacCCHhI I'py3a. HpOBCpKa YCJIOBUS PABHOBCCHA pblvara

1.30

Qusuueckue s6neHUs 6 npupode: TIPUMEPbl ABIKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEUCTBUE CWIBI TPEHUS B IPUPOJIE U
TEXHUKE, TNPWIMBBI W OTIUBBI, JBIKEHUE IUIaHET COJIHEYHOHW CHUCTEMBI,
PEaKTUBHOE JIBU)KCHME JKMBBIX OPraHU3MOB, PbIYard B TEJIC YEJIOBEKA, BIUSHUE

aTMOC(l)epHOFO JaBJICHHA Ha JKUBOM OpraHu3M, IIJIaBaAHUC pBI6, BOCIIpHATHEC




3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMUUYecKue BOJIHBI, HyHaMH, 5X0

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, OATYUKU IIOJIOKCHUA, PACCTOAHUSA U
YCKOPCHUA, OUHAMOMCTD, IMMOAHIMIIHUKH, PAKCThI, pbIYyar, HO,Z[BI/I}KHHﬁ n

HGHOHBH)KHBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MNPOCTHIC MCXAaHU3MbI B 6BITy,

11 cooOIIaroImecs: Cocybl, YyCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHM Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HACOC, apeoMeTp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJSIPHO-KMHETHUECKOW  TEOPHUH  CTPOCHUS

2.1 BerecTBa. Mojenu TBEPIOTOo, KHUAKOTO U ra3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucranmuaeckue u amopdHbie Tena

27 JBwxkenue wyactury BemiecTtBa. CBS3b CKOPOCTH JABMKEHHUS YacCTHI[ C

' Temneparypoil. bpoynosckoe aBukenue, nuddysus

2.3 CmauuBaHue Y KaWJUISIPHBIC SIBICHUS

2.4 TemmoBoe pacuIipeHue U coxaTue

2.5 TemnnoBoe paBHOBECHE

"6 Buytpennss sHeprus. PaGora u Teruonepenaya Kak CHocoObl H3MEHEHHS

' BHYTPEHHEN YHEPTUU

2.7 Buasl Tenonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
Harpeanne wu oxnaxnenue ten. KomamyecTBo  TemnoTel. Y aenbHas
TETIIOEMKOCTb:

2.8
O=cm(t,—t,)
3aKOH COXpaHEHHS SHEPrUU B TEIUIOBBIX MpOIECccax. YPaBHEHUE TEIJIOBOTO
Oamanca:

2.9
Q+0, +..=0
Hcnapenune u koHzaeHcauus. M3MeHeHHE BHYTPEHHEH SHEPrud B MpoLEcCe

510 ucrapeHuss M KoHjaeHcauuu. KurneHue IKUIKOCTH. YenbHas TeIioTa

. napooOpa3zoBanus: L = O/m

2.11 BnaxnocTe BO3ayXa

5 1o [InaBnenne wu kpuctasmmzauus. V3MeHeHne BHYTpPEHHEW SHEpruu MpHu

IJIaBJICHUU U KpUCTAJIJIM3allH. YI[GJ'II)HEUI TCIIOTA I1IJIaBJICHUA:




, 9
f]l-:_
m

2.13

BuyTpenHsst sHeprus cropanusi TOIUIMBA. Y AeNIbHAS TEIIOTa CrOpaHus TOIUIMBA!
q=0/m

2.14

[TpunIuel paboTe! TernoBbx apurareneid. KIIJ[ TermmoBoro npurarens

2.15

Ipaxmuuyeckue pabomuol

H3mepenne ynernbHON TEMIOEMKOCTH METAJUIMYECKOrO LUIMHApPA; KOJIUYECTBa
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMmeparypsl (PUKCHUPOBAHHOM
Maccbl, B KOTOPYIO OIyUIEH HAarpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/IAaHHOT'O HAarpeThIM LMJIWHIPOM, MOCIE OMYCKAaHMUs €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHON BIIAXKHOCTU BO3[yXa; VYACIbHOW TEIIOTHI
IaBieHuss Jbpaa. lcciaenoBaHwe WM3MEHEHHsS TEMIIEpaTypbl BOJABI  NPH
Pa3IUYHBIX YCJOBHSIX; SIBICHHUS TEIUIOO0OMEHAa NP CMEIIMBAHUU XOJIOJHON W

ropsiueit BOZbI; IpoIiecca HCrapeHust

2.16

Duszuveckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAIIHUJIISAPHBIC
SABJICHUA B HNPUPOAC, KPUCTAJJIBI B MPUPOAC, HU3ITYUCHUC COJ'IHI_[a, 3aMCpP3aHuC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEs, CHETa

2.17

Texnuueckue ycmpoticmea: KalWUIAPbI, IPAMEPBI UCIOJIb30BaHUS KPUCTAIIIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

:‘)HGKTpI/IBaHI/IH TCII. I[Ba BH A SJICKTPUUYCCKUX 3apPs10B

3.2

BzaumoperictBue 3apskeHHBIX Tell. 3akoH Kynona

33

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

34

Onekrpuueckoe mnoje. Hanpsx€HHocTh anekTpudeckoro mnois. IlpuHuun

CYHICpHO3UINU JICKTPUICCKUX noJiei (Ha Ka4€CTBCHHOM ypOBHe)

3.5

Hocurenu QJICKTPHYCCKUX 3apsaa0B. HeflCTBHC QJICKTPHUYCCKOI'0 IIOJIA Ha

OJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTostHubIN nekTpuyeckuil ToK. JlecTBus anekTpuueckoro Toka. Cuiia Toka.
Hanpsixenue.
I=q/t, U=A4/4




DNEKTPUUECKOE COIIPOTUBIIEHHUE. Y AEIBHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:

3.7 R =pl/S
1.8 3akon Oma a1 ygacTka anekrpudeckoit nenu: / = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOAHUKOB:
s TT—TT oJT - RP— .
I,=L; U=U,+U,; R=R +R,
3.9 [TapannensHOE COEAMHEHHE MTPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U,;I=I+1; Rzé.
1 Fa 1 L 2
CwmenianHble COeTMHEHUS TPOBOTHUKOB
3.10 PaboTa u MouIHOCTB 3nekTpuueckoro Toka. A = Ult, P = Ul
3akoH oy — Jlenna:
3.11 2
: Q=I"-R-t
312 OnbiT Opcrena. MarHuTHOe TMOJIe MOPSIMOTO MPOBOJHUKA € TOKOM. JIMHHUM
MarHUTHOW UHAYKIIUH
113 MarautHoe T1I0jJie IOCTOSIHHOTO MarHuta. B3anMoaelcTBHE ITOCTOSIHHBIX
MAarHuTOB
3.14 JlelicTBME MAarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM
3.15 Oneitel @apanes. SIBnenHue snekTpoMarHuTHON MHAYyKUuU. [Ipasuino Jlenna
Ilpaxmuueckue pabomuol
WN3mepenue  ANEKTPUYECKOTO  COMPOTHBICHUS  PE3UCTOPA;  MOIIHOCTH
AJICKTPUYCCKOTO TOKA; paOOTHI 3JIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJIHUKE
3.16 (pe3ucTophbl, JaMITOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOJJHUKA; 3aBUCHMOCTH

COIIPOTUBJICHHA OT JIMHBI IIPOBOJHUKA, IJIOI[AAX €T0 IOIICPCYHOI0 CCUCHUA U
YACIbHOI'O COIIPOTUBJIICHUA.
HpOBepKa npaBujia IJId SJICKTPUUCCKOTO HAIIPAKCHHA IMPU MTOCICAOBATCIBHOM

COCAUMHCHUU IIPOBOAHHUKOB; IIpaBUJia JId CHJIBI JJICKTPHUYCCKOI'O TOKa IIpU




napajuleJIbHOM COEIMHEHUHU POBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 nNpupoode: BIEKTPUUECKUE SBJICHHUS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE IMOJI€ 3€MJIH, IPEid IMOJFOCOB,
POJIb MAarHUTHOTO MOJIS ISl KU3HU Ha 3eMJle, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEPMETp, BOJIBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  DSHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTelIbHbIE AJIEKTPOIPUOOPHI (mpumepsl), JJIEKTPUYECKUE
NPEeOXPAHUTENH, dJIEKTPOMArHuT, OSJIEKTPOJBUTATENb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKA
3.19 DnekTpoMarHuTHbIe BoJHBI. [1Ikana 35eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsimonnHeitHoe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkano
3.22 [Ipenomienue cBeTa. 3aKOH NMPETOMIICHUS CBETA
3.23 Hucnepcus cBeta
304 JIunza. Xoxa nydeit B imH3e. POKYCHOE paccTosiHhe JMH3bl. OnTuyeckas cuia
. auH3el: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue mprudopbl
Ipaxmuyeckue pabomuol
N3mepenue ontuyeckoil cuiibl coOuparomen JuH3bl; (OKYCHOIO PacCTOSHUS
coOuparolei JIMH3bI (10 CBOMCTBY paBEHCTBA pPa3MEpPOB MpEAMETa U U300paKeHUs,
326 KOI'Jla IPEeIMET pacloJio’KEH B ABOMHOM (OKyce), MoKa3aTess IPeIoMIIEHUS CTEKIIA.
' UccnenoBanue cBoiicTBa W300pa)KeHHs, TMOIYYEHHOTO C  MOMOIIBIO
coOuparomield JTMH3bI, U3MEHEHUsT (POKYCHOTO PACCTOSHHS ABYX CIOKEHHBIX JIMH3,
3aBUCHMOCTH YyIJla TPEIOMJICHHs] CBETOBOTO Jyya OT yrjla MaJeHUs Ha TpaHUIe
«BO3J1yX — CTEKJIO»
397 Qusuueckue saenenusi 6 npupode. 3arMeHus ConHua u JlyHsl, nBera Ten,
' ONITHYECKHUE sBJICHUS B aTMOoc(epe (1iBeT Heba, pedpakitus, paayra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKHM, TIE€PHUCKOI, QoToanmapaT, ONTHYECKUE
. CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
il PagnoaktuBHOCTh. Asb(da-, Oeta-, ramma-uznyuyenus. Peakiuu anbda-u Oera-
' pacnana
4.2 Omnbrtel Pesepdopna o paccesuuio anbda-vyactuil. [nanerapuas Moaenb atoma
43 CocraB aToMHOrO0 siipa. M3oTonsl




4.4

[Iepron nonypacnaga aTOMHBIX SIAEP

4.5 SAnepHsble peakyu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOI'O YHCET
Qusuueckue A6leHUs 6 nNpupode. E€CTECTBEHHBIM pPaJUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE Jy4H, PaJUOAKTUBHOE H3JIy4YE€HUE MPHUPOJHBIX MHHEPAJIOB,
JeICTBUE paMOAKTUBHBIX N3JIyY€HUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CEKTPOCKOI, UHAUBUAYAJIbHBIN JT03UMETp, Kamepa

BI/IHBCOHa, AAC€pHasd SOHEPreTukKka
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