rocyaapcTBeHHoe OlaKeTHOE 0bLweobpasoBaTenibHOe yupexaeHue
Camapckonobnactu
cpenHsas obweobpasoBaTensHas Wwkona ¢. CtaporaHbKMHO
MyHUUMNanbHoro panoHa MoxsuctHeBckun Camapckon obnacTu

IIpoBepeno YTBepxaeHo
3aM. aupektopa no YBP npukazom Ne 001 - O/]
Kypmanaera B.E. ot «30» aBrycra 2023 r.
(moamucs) (®.1.0.)
«29» aBrycra 2023 r. Hupektop Nneun B.JL
(moamuce) (®.1.0.)

UnbnH Bnagnmnp
JleoHnaooBmy

C=RU, O=I'BOY COLl
c. CTaporaHbKkuHo,
CN=WnbuH Bragumnp
JleoHnaoBny,
E=uniwlad@mail.ru
PABOYAS TIPOTPAMMA | 7/4.ci/-- | Exuniiadgmain
OOKYMEHT CBOEM

o yAoCTOBepstoLLen
[Tpenmert (kypc) no @u3nke (0a30Bblii YPOBEHbD) noammcs1o
c. CtaporaHbkvMHO
Knace 7-9 2023-11-04 21:54:44

OO01iee KOIUYECTBO YacOB MO yueOHOMY IiaHy: 238 yacoB: B 7 Kiacce — 68 4acoB
(2 gaca B Heneno0), B 8 kiacce — 68 yacoB (2 yaca B Hefleno), B 9 kitacce — 102 gaca
(3 yaca B HezEIIO).

CocTaBlieHa B COOTBETCTBUU ¢ DeaepaabLHON padoueid mporpaMMoi mo husmke.
(HamMeHOBaHUE MpeIMETa)

Y4eOHUKH:
e [Ileppimukun, HU. M.

dusuka : 7-i kmacc : 6a3oBbii ypoBeHb yueOnuk / .M. [lepoimkun, AWM. Banos.
- Mocksa : [Ipocsenienue, 2023.
e Ilepbimikun, H. M.

dusuka : §-i kiacc : 6a30BbIil ypoBeHb yueOnuk / .M. Ileppimkun, A.W. iBaHOB.
- Mockga : [Ipocsemenue, 2023.
e Ilepbimikun, H. M.

®dusnka : 9-i knacc : 6a30BbeIil ypoBeHb yueOHuk / I.M. Ilepreimkun, A.W. NBaHoB.
- Mocksa : [Ipocsemenne, 2023.

Paccmotpena na 3acenannu MO yumteneii-npeameriukoB 'bOY COIII ¢. CTaporaHbKUHO
(Ha3BaHWE METOUIECKOTO OOBEIMHECHHMS)
ITpoTokomn Nel ot « 28 aBrycta» 2023 r.

PykoBogutens MO Wnenn B.JL




Pabouas nporpamma no yue6HomMy npeamety «Pusukay (0a30BbIi YpOBEHb) (IpeaMeTHAS
o0macTh «EcTecTBeHHO-HAYYHBIE PEAMETHI») (J1aliee COOTBETCTBEHHO — ITPOTPaMMa 110
¢dusnke, GpU3KNKa) BKIIOYACT MOSICHUTEIBHYIO 3aMTUCKY,CO/IepKaHne 00yUdeHus,
TUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHSI IPOTPAMMBI TI0 (PU3HKE, TEMATHIECKOE , IOYPOIHOE
TUTAaHUPOBAHHE.

INOACHUTEJIBHAA 3AIITMCKA

[IporpamMma o ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHHs COCTABIICHA
Ha OCHOBE IMOJIO)KEHHI M TpeOOBaHUU K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE
OCHOBHOM oOpasoBaTesibHOM mporpammbl, npeactaBieHHbIX B ®I'OC 00O, a Takxke
¢ yuérom denepaibHOi pabodeit mporpaMMbl BocuTanus u KoHnenmu npenoaBaHus
yuebHoro mpenmMera «Puznkay.

CopnepxaHue mporpaMmbl MO  (U3MKE HampaBlIeHO Ha  (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIIMXCSl U OPTaHU3AIMI0 U3yYeHUS! (PU3UKU
Ha JIeSITEeIbHOCTHOW ocHOBe. B mporpamme mo (u3MKe yUUTHIBAIOTCS BO3MOKHOCTH
yaeOHoro mpemMera B peanusamuu TpeboBanmit PI'OC OOO k mmaHUPyEeMbIM
JUYHOCTHBIM M METANpPeIMETHBIM PE3yJIbTaTaM OOyUYeHHUS, a TaKKe MEKIIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJAMETOB Ha YPOBHE OCHOBHOTO OOIIETro
obOpasoBaHws.

[Iporpamma mo ¢Qu3uke ycTaHaBIMBAeT pacHpenesieHue yd4eOHOro marepuana
no rogam oOydeHus (MO Kjaccam), MpejaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTD
U3YYEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEPIKAHUS U YUETE
BO3PACTHBIX 0COOCHHOCTEN 00y4arOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa € LEJIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3JJaHUU paboyeil mporpaMmbl 0 y4eOHOMY MPEAMETY.

dusuka SABISIETCS CHUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUYHBIX Y4YeOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB M SIBICHUH,
U3y4aeMbIX XHMHEW, OUONOorHei, acTpoHOMUEH M (usmueckor reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBIAeT Haubosee SCHbIC
oOpa3ipl MPUMEHEHHUs] HAyYHOTO METOJAa TIO3HaHUs, TO €CTh CIoco0a MOTy4YeHUs
JIOCTOBEPHBIX 3HAHUI O MHUPE.

Ongna w3 THIaBHBIX 3amad  (PU3MYEecKoro oOpa3oBaHUS B CTPYKType OOIIETro
o0pa30BaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH M HHTEpeca
K HayKe y oOy4aroniuxcsi.

N3yuenue ¢uzuku Ha 0a30BOM YypOBHE MPEIOJIAraeT OBJIAJIEHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

HAY4YHO OOBSCHSTH SIBJICHUS,

OLICHUBATh U [OHUMATh 0COOEHHOCTH HAay4YHOIO  HCCIIEJOBaHUS;

MHTEPIPETUPOBATh JIAHHBIE U MCIOJIb30BaTh HAay4YHbIE JOKA3aTeIbCTBA
JUTSI TIOJTyY€HUS BBIBOJOBY.



[enu n3yyenus Gu3MKU Ha YPOBHE OCHOBHOTO 00I1Ier0 00pa3oBaHMs OMPEIECTIEHbBI
B Konmenmuu mnpenonaBanus ydeOHOoro mpeamera «Ddusmka» B 00pa3oBaTeIbHBIX
OpraHMu3anUsIX Poccuiickon Oenepanuu, pEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBepKAEHHOW  pemeHuem  Komerun
Munuctepctsa npocseiienust Poccutickoit ®enepanuu (mporokon ot 3 aexadps 2019 r.
No T1K-4BH).

Henu uzydyenust u3nKu:

npuoOpeTeHre HUHTEepeca M CTPEMJICHUS O0Yy4alolUXCsi K HAy4YHOMY H3YUYEHUIO
IPUPObI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJe TO3HaHUS U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SBJICHUSIM;

dbopMHpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KakK pe3yJbTaTa HM3yYeHHs OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHUE MPEACTAaBICHUH O poau (U3KMKU IS Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEJCTABICHUNH O BO3MOXKHBIX cepax Oyayiield MnpodeccuoHaIbHON
NeSATeTLHOCTH, CBSI3aHHOW C (DPM3HMKOM, MOATOTOBKA K JalbHEUIIIEMY O0YUEHHUIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre 3THX 1ieJield mporpaMMbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHMs 00ECIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a/1a4:

npuoOpeTeHNEe 3HAHWUK O AWCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHre YMEHHM ONUChIBaTh W OOBACHATH  (PUBMYECKHE  SIBJICHMS
C MCTIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHUN;

OCBOEHHE METOJIOB PEUICHUS MPOCTEUIINX PACUYETHBIX 3a7ad C HCIOJIb30BAHHEM
bU3MYEeCKUX MOJICNICH, TBOPUYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHM HAOMIOIaTh NPUPOIHBIC SBICHUS W BBHIIOJIHATH OIBITHI,
nabopaTopHble pabOThl W AKCIIEPUMEHTATBHBICE HCCICJOBAHUS C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpMaIel (HU3UIECKOTO COACPIKAHUS, BKITFOUAS
uHOpPMAIMI0O O COBPEMEHHBIX JOCTIKEHUAX (U3HKK, aHaIU3 U KPUTUYECKOE
OlICHHBaHME WH(OPMAIUY;

3HAKOMCTBO CO cdepamMu MNpOPECCUOHAIBHON  NIEATENbHOCTH, CBS3aHHBIMU
¢ (u3uKOH, W COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMU Ha JOCTHKEHMSIX
buznyeckoil HayKu.

Ha wusyuenue ¢Qusuku (0a30BbIii ypoOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi oTBoauTCs 238 wacoB: B 7 kjacce — 68 yacoB (2 waca B HeEEN0),
B 8 Kitacce — 68 yacoB (2 yaca B Henelno), B 9 kitacce — 102 yaca (3 yaca B HEJIEIO).

[Ipensaraemelii B mporpamme no Gpu3mke nepeueHb 1adopaTopHbIX padOT U OMBITOB
HOCUT PEKOMEHIATENbHBIA  XapakTep, YYHUTENIb JeaeT BLIOOP MPOBEIACHUS
7a00paTOpHBIX pabOT U OMBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOEHHOCTEH
00ydJaronmmxcsi, CIHUCKa JKCIIEPUMEHTAIBHBIX 3alaHul, TpPEeajiaraéMbiIX B paMKax
OCHOBHOTO r'OCYAapCTBEHHOT0 3K3aMeHa 10 (PU3UKE.



COAEPXKXAHUE OBYYEHUA

7 KIIACC
Paznen 1. ®u3uka u €€ poJib B MO3HAHNH OKPYKAIOIIEro MUPa
®duszuka — Hayka o mnpupoze. SBieHus nupupoabl. Dusmveckue SABICHUS:

MEXaHWYECKHUE, TEIJIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.
®dusnueckue BelnyuHbl. M3Mepenne puznyeckux BeanuuH. Puznyeckue npudopsl.
[TorpemHocTs n3MepeHnii MexxayHapoaHasi CUCTEMAa €INHHILI.

Kak ¢usuka w© [pyrue  eCTECTBEHHbIE HAyKH  H3Y4alOT  MPHUPOAY.
EcTecTBeHHO-HAYYHBIN METOJ MO3HAHUS: HA0II0/IeHNE, ITOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIIBIDKEHHUE TUIIOTE3, IKCIIEPUMEHT 10 IPOBEPKE TUIOTE3, 00bICHEHNE HAOII0AaeMOT0
apiieHus. Onucanue GU3NUECKUX SIBJICHUN C TOMOIIBIO MOJIEIIEH.

Llemoncmpayuu
MexaHuueckue, TEIIOBBIC, AJIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.
dusnyeckue npudopsl U IMpolieaypa MPSAMbIX U3MEPEHHUI aHAJIOTOBBIM U LIM(PPOBBIM
IPUOOPOM.

Jlabopamophvie pabomwi u onvimol

OrnpeneneHue UEHbI AJICHUS IIKalbl U3MEPUTEIBHOrO MPUoopa.

N3mepenue paccTosHum.

N3mepenue 00bEMa )XKUAKOCTH U TBEPOTO TeA.

Ornpenenenue pa3MepOB MabIX TEl.

N3mepenune teMrieparypsl py MOMOIIH KUJKOCTHOTO TEPMOMETPA U TaTUHUKA
TeMIIEpaTyphl.

IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: AATBHOCTH IMOJETA IIAPUKA,
MyIIEHHOT0 TOPU30HTAIBLHO, TeM OO0JIbIIIe, YeM OOJIBIIIE BHICOTA ITYCKA.

Pa3znen 2. IlepBoHayaibHbIE CBeIEeHUS 0 CTPOEHNH BellleCTBA

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepsl. OIBITHI, JOKa3bIBAOIIUE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBrxeHue yactull BemecTBa. CBs3b CKOPOCTH JBUKEHUS YACTHUL C TEMIIEPATYPOU.
BpoyHnoBckoe asmxkenue, nuddysus. BzanmozaeiicTBre 4acTull BeIIECTBA: MPUTHKEHHE
Y OTTAJIKABaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE TIa30B, JKUAKOCTEH M TBEPABIX
(KpUCTaJIIIMYeCKNX) Tel. B3auMoCBsA3b MEXKIY CBOMCTBaMH BELIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX U HUX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOGeHHoCcTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6nronenue OpoyHOBCKOTO JBUKEHUS.

Ha6mronenue nuddysun.

HaGmonenne sBIEHUH, OOBSACHSIIONMXCA MPUTSDKCHUEM WIH  OTTAIKHBAHUEM
YaCTHI] BEIECTBA.



Jlabopamopnuvie pabomvi u onvimol
OreHka quaMeTpa aToMa METOJIOM PAJIOB (C UCTIONIb30BaHUEM doTorpaduii).
OnbITH IO HAOTIOJEHUIO TEIIJIOBOTO PACIIMPEHUSI Ta30B.
OnbITHI 110 0OOHAPYKEHUIO JCHCTBHS CUIT MOJICKYJISIPHOTO TIPUTSHKEHUSI.

Pa3nen 3. /IBukeHune v B3auMoaelicTBHE TeJl

Mexanundeckoe nBmxeHne. PaBHoMepHOe n HepaBHOMEpHOE ABMkeHUE. CKOpPOCTb.
Cpenssisi CKOpOCTb IPH HEPABHOMEPHOM JABWKEHUU. PacuéT myTH 1 BpEMEHU JIBH>KEHHUS.

SBnenue nHepuuu. 3aKOH HHEPLMU. B3auMoaeicTBIE Tell Kak IpUYMHA U3MEHEHUS
CKOPOCTH JBM)KEHMs Tell. Macca Kak Mepa MHEpTHOCTH Tena. [ImoTHOCTh BemiecTsa.
CBsI3b INIOTHOCTHU C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEIIeCTBA.

Cuia KaK XapakTepucTHhKa B3auMmojencTBus Teil. Cuiia ynpyroctu u 3akoH Iyka.
M3mepeHne CUilbl ¢ MOMOIIBIO JUHAMOMETpA. SIBIIEHHE TATOTEHU U cuiia TshkecT. Cuna
TSDKECTH Ha Ipyrux ruianerax. Bec rema. HesecomocTs. CiioskeHMe CUII, HalpaBIEHHBIX
no oaHou mnpsimoil. PaBHomelcTByromas cuwi. Cuia TpeHus. TpeHHe CKOJIbKEHUS U
TpEHHeE NMOKosl. TpeHne B NpUpOJe U TEXHUKE.

Llemoncmpayuu
Habmoienne MexaHu4eckoro JBUKEHHs Tea.
N3mepenne CKOpOCTH MPAMOJIMHEMHOTO JBUKEHUS.
Habntonenue siBJI€HUS WHEPIIUH.
Habmronenne nu3MeHeHust CKOpOCTH P B3aUMOICHCTBUH TE.
CpaBHeHHE Macc 110 B3aUMOJEHCTBUIO TEIL.
CrnoxxeHue cuJjl, HapaBJIEHHbIX 110 OAHOW MPSAMOM.

Jlabopamopnwvie pabomwl u onvimol

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIapHUKa B )KUIKOCTH, MOJICIIH
AIIEKTPUIECKOTO aBTOMOOWIISI M TaK Jajee).

Omnpenenenne cpeIHel CKOPOCTH CKOJBLXEHHS OpycKa WK IIapuKa M0 HAKIOHHON
TUIOCKOCTH.

OmnpeneneHre IOTHOCTH TBEPAOTO Tea.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKCHUS (IeOopMaIiui) Mpy>KUHBI
OT MIPUJIOKEHHOU CHUJIBI.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh CHIIBI TPEHUS CKOJIBKEHUS OT Beca Tella
U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3oB

Hasnenue. CrocoObl yMEHbBIIEHUSI W yBEJIWYEHHs JaBiieHus. JlaBneHue rasa.
3aBUCHMOCTB JJaBJI€HUA raza oT 00béMa, Temneparypsl. [lepenaua naBiaeHust TBEPAbIMU
TeJlaMH, >KMAKOCTAMM M Trasamu. 3akoH Ilackamsa. IIHeBMaTnueckue MalIMHBIL
3aBUCUMOCTh JIaBJICHHSI JKUJAKOCTH OT TIIyOMHBL. ['MIpocTaTMyecKkuil mapajokc.
Coobmaromuecs cocyabl. I 'napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnum u  arMmochepHoe aAaBieHue. lIpuyuHBI CyleCTBOBaHMS
BO3aylIHONW o6osouku 3emiun. OnbiT Toppuuemu. M3mepenue atMochepHOTro



JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTaBJICHHS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGopsl 1y1st U3MEPEHUsT aTMOC(PEPHOTO TaBICHUS.

JlericTBUE )KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BeITaIKMBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIaBJIEHUS T'a3a OT TEMIIEPATYpPHI.

Ilepenaua naBieHUs KUJIKOCTBIO U TA30M.

CooOmarommuecs Cocyabl.

['mppasnuueckun rpecc.

[IposiBnenune nericTBus aTMOC(HEPHOTO JTABICHUS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJla U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHWS TeN: IUIABAHUE WJIA TIOTPYKEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOLIEHUS MNIOTHOCTEN TEJA U KUJIKOCTH.

Jlabopamopmbvie pabomwl u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tela B Bojae OT 00BbEMaA MOrpyKEHHON
B )KUJKOCTb 4aCTH TEJA.

OmnpeneneHre BBITAIKUBAIOIIEH CHJIbI, JEHCTBYIOLIEH Ha TENO, IMOIPYXKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTM BBITAIKMBAIOIIEH CHUJIbI, JCUCTBYIOIIEHM HA TENO
B )KUJKOCTH, OT Maccol TeJa.

OnbITHI, I€MOHCTPUPYIOLIKE 3aBUCUMOCTb BBITAJIKUBAOIIEH CHUJIbI, AEHCTBYIOLIEH
Ha TeJIO0 B )KUJKOCTH, OT 00BbEMA MOTPYKEHHOMN B )KHUJIKOCTh YaCTH TeJa U OT INIOTHOCTH
KUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYUPOBAHME JIOAKH M OIPEHCIICHHUE €€
Ipy30I10ABEMHOCTH.

Paznen 5. PabGora 1 MOIIHOCTh. JHEPIUst

Mexannueckasi pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: phIyar, 0J0K, HAKJIOHHAs MI0cKocTh. [IpaBuio paBHOBecHs
ppiuara. IIpumeHeHnue npaBuiia paBHOBECHS pbluara K OJIOKy. «30JI0TO€ MpPaBUIIO»
mexanukd. KITJ[ mpocTeix mexanuzMoB. [IpocTbie MexaHu3MbI B OBITY U TEXHHKE.

Mexanunueckas sHeprusa. Kunetudeckas u noreHunansHas sHeprus. [Ipespamnienue
OJIHOTO BHJIa MEXaHUYECKOM DHEPTUU B APYTOi. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Jlemoncmpayuu
[Tpumepbl NpOCTBIX MEXAHU3MOB.

Jlabopamopmbsie pabomwl u onvimol

Onpenenenue pabOTBl CWJIBI TPEHUS TMPH PABHOMEPHOM JBHKCHHH Teja
110 TOPU30HTAILHOM MOBEPXHOCTH.

Hccnenosanue ycnoBruii paBHOBECHUS pblUyara.



N3mepenne K111 HaKITOHHOM TJIOCKOCTH.
N3yuyenune 3ak0Ha COXpaHEHUSI MEXAHUYECKOW YHEPTUN.

8 KIIACC

Pa3nen 6. Tens1oBbIe IBJICHUSA

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUM CTPOECHUS BEIIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJT. OTBITHI, OJITBEPKIAOIINE OCHOBHBIE MTOJIOKEHHUS
MOJIEKYJISIPHO-KMHETUYECKOU TEOPHH.

Mopenu  TBEPAOTO, IKHUAKOTO ¥ Tra3000pa3HOTO  COCTOSIHMM  BEIICCTBA.
Kpucramnmuueckue u amopdubeie Tena. OObSICHEHHWE CBONCTB Ta30B, JKUIKOCTEH U
TBEPJIBIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYISIPHO-KUHETUUECKON Teopru. CMaunBaHue
Y KallWUIAPHBIC sIBJICHUSA. TerioBoe paclIMpeHe U CXKaTHE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JABMKEHUSI YACTHII.
Baytpennssi sHeprusi. CriocoObl U3MEHEHHMSI BHYTPEHHEW SHEPTHM: TeIionepenada u
coBepiieHne paboTel. Buael Temmonepenadd: TEMJIOMPOBOMAHOCTh, KOHBEKITHSA,
W3JTy4YCHHUE.

KomnyecTtBo Termiorel. YaenbHas TEINIOEMKOCTH BelIeCTBAa. 1emIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTO OanaHca. IlnaBneHue m oTBepeBaHUE
KPUCTANIMYECKUX BEIIECTB. YJieJIbHas TemioTa IulaBieHusa. IlapooOpazoBanue wu
koHneHcanusa. Mcmapenme. Kumenue. VaenbHas Temiota mapooOpa3OBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(EPHOTO JAaBICHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIJIMBA. Y IeJbHas TEIIOTa CrOPaHHUSL.

[Tpunnmner pabote! TernoBbix asuratenaei KII termoBoro asuratens. TermmoBbie
JIBUTATEIIN U 3aIUATA OKPYKAIOIIEH CPEJIbL.

3aKOH COXpPAHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu
Ha6nronenue O6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
HaGnronenue siBieHui cMauMBaHus U KaWLISPHBIX SIBJICHUH.
HaGnronenue TemioBoro pacumpeHus Tei.
N3meHenne naBieHWs Ta3a TP HW3MEHEHHH O00bEMa W HarpeBaHUW WA
OXJIQXKICHUH.
[IpaBuna usmMepeHus TeMrepaTypsbl.
Bunsl Teruionepenayu.
OxJtaxxieHue Npy COBEPILIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHud pabOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHHE TETIIOEMKOCTEHN pa3IMYHbBIX BEIIECTB.
Habmronenne kuneHus.
HaGnronenue mocTosHCTBA TEMIIEPATYPhI TIPH TUIABIICHUH.



Mojenu TeIIOBBIX ABUTATEIICH.

Jlabopamophvie pabomwl u onvimol

OnbITHI IO OOHAPYIKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHUSI.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOMW COJIM MM caxapa.

OnpITel MO HAOJIOJIEHUIO TEIJIOBOTO PACIIUPEHUs T'a30B, KUIKOCTEH U TBEPABIX
TEJL.

Omnpenenenre AaBiICHNUS BO3AyXa B 0aJUIOHE IIMPUIIA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3yXa OT €ro o0bhéma u
HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka THUIMIOTE3bl JWHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA IKUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnronenue n3aMeHeHnsl BHyTPEHHEHW SHEPTUH Tela B Pe3yJIbTaTe TEIIonepeadyn
¥ pabOThI BHEIITHUX CHII.

WccnenoBanue siBieHHs TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOJAHON U ropsyei
BOJIBI.

OnpeneneHrne KOJMMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM HpH TEMIOOOMEHE
C HarpeThIM METAJUTMIECKUM IFTAHIPOM.

Omnpenenenue yeabHOM TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca CHapeHus.

OmnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Omnpenenenre yeabHON TEIIOTHI TUIABICHUS JIbJA.

Pa3znen 7. JnexkTpuyecKkue 1 MATHUTHBIE SIBJICHUS

Onextpuszaums Ten. JlBa poxa JIIEKTpUYECKMX 3apsAoB. BsaumonencTsue
3apsKEHHBIX Tel. 3aKoH KylioHa (3aBUCHMOCTb CUIIbI B3AMMOIEHCTBHS 3apsKEHHBIX TEJ
OT BEJIMYMHBI 3apPsJI0B U PACCTOSHUS MEXKY TEIaMH).

Onextpuyeckoe mnosie. Hampsoxk€HHOoCcTh  3nekTpuyeckoro mnois. IIpuHuomn
CYNEPIIO3HULMH JEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »nexkTpudecKkux 3apsaoB. OJIEMEHTAPHBIA  DJIEKTPUYECKHM  3apsil.
Crpoenne atoma. IIpOBOOHMKHM M AMAIEKTPUKHU. 3aKOH COXPAHEHUS IJIEKTPUYECKOrO
3apsna.

DNEKTPUYECKUNA TOK. Y CIIOBHSI CYIIECTBOBAHUS 3JIEKTPUYECKOT0 TOKA. MIcTOUHMKH
IOCTOSSHHOTO TOKa. JIeHCTBUS DJIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHYECKOE,
MarHUuTHOE). DJIEKTPUYECKUIA TOK B )KUJKOCTSAX M raszax.

Onextpuyeckasd 1enb. Cuiia Toka. DnekTprudeckoe HamnpsbkeHue. ConpoTUBIEHUE
IIPOBOJIHUKA. Y IEJIbHOE COINPOTHUBIICHHE BeniecTBa. 3akoH Oma g y4acTKa LEIH.
[TocnenoBarenbHOE U MAapaIEIbHOE COETUHEHNE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 31eKTpUdecKoro Toka. 3akoH [ xoyns—JIeHna. Dnekrpudyeckue
LENH U MOTPEOUTENH dIEKTPUIECKOr 3Heprun B 0bITy. KopoTkoe 3aMbIkaHue.

IlocrosiHHBIE MarHuThl. B3anmMonelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOE
nosie. MarauTHoe 1osie 3eMiM U €ro 3HadeHue Uil )KU3HU Ha 3emute. OnbIT Dpcrena.



MaruutHoe 1oJsie 3JIEKTPUYECKoro Toka. [IpuMeHeHue 3JIeKTPOMarHuTOB B TEXHHUKE.
JleiicTBHE MAarHUTHOTO TOJIs Ha MPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATENb MOCTOSTHHOTO
Toka. Mcnosib30BaHWE DJCKTPOJABUIATEEd B TEXHUYECKMX  YCTPOMCTBaX M
Ha TPaHCIIOPTE.

Onbitel Dapanesi. SIBneHHE 3EKTpOMarHUTHOM HMHAYKUMHU. [lpaBuino Jlenna.
Onektporeneparop. CrocoObl MOTYYEHUS! 3JIEKTPUUECKON IHEPTHU. DIEKTPOCTAHIINHU
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Llemoncmpayuu
DJIeKTpU3aLus TEN.
JIBa poaa aNEeKTPUYECKUX 3apSAI0B U B3AUMOAECHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO M AEHUCTBUE JIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHIYKIHUSI.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[TpoBOIHUKY U AUDIIEKTPUKH.
MoaennpoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO OIS
M cTOYHUKM MOCTOSSHHOTO TOKA.
JlercTBUA NEKTPUUECKOTO TOKA.
DNEKTPUYECKUNA TOK B )KUIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune CHitbl TOKa aMIepMeTPOM.
N3Mepenune 3neKTpUIeCKOro HapsKEHUS BOJIbTMETPOM.
Peocrar u MmarazuH CONpPOTUBIICHUM.
BzaumoeiicTBre TOCTOSSHHBIX MAarHUTOB.
MoaennpoBaHre HEBO3MOXKHOCTHU Pa3/IeJIEHUS IMOJFOCOB MArHUTA.
MoieninpoBaHr€ MarHUTHBIX ITOJIEH MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.
MarnuTtHoe 1oJie Toka. JJIeKTPOMarHur.
JlelicTBHE MAarHUTHOTO TOJISI HA IIPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.
HccnenoBanue siBjieHUS SJIEKTPOMArHiTHOM UHAYKIIHH.
OnbiThl Dapajes.
3aBHCUMOCTh HaIllPaBJICHU MHAYKIIMOHHOTO TOKA OT YCJIIOBUI €r0 BO3HUKHOBEHHS.
DJIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsi u onvimol
OnbIThl IO HAOIIOACHUIO SJIEKTPU3AIMH TeJl MHAYKIIMEH U PU CONPUKOCHOBEHUHU.
HccnepoBanue 1elCcTBUS 3JIEKTPUUECKOTO MO HA MPOBOJAHUKHU U IUDJICKTPUKH.
COopka 1 npoBepka paboThI TEKTPUUECKOM 1IEMU OCTOSHHOTO TOKA.
N3mepeHue u peryinpoBaHUE CUIIbI TOKA.
N3mepenue u peryanpoBaHUE HAMPSKEHUS.
HccnenoBanue  3aBUCMMOCTM  CWJIBI  TOKa, HMAYIIErO 4YE€pe3  pPEe3HcTop,
OT COIIPOTHUBIICHHS PE3UCTOPA U HANPSKEHUSI HA PE3UCTOPE.
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OnbIThl, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh JJIEKTPUUYECKOrO COMPOTUBIICHUS
MIPOBOJAHUKA OT €r0 JUIMHBI, INIOAAU TONEPEYHOT0 CEUEHUS U MaTepUalIa.

[IpoBepka npaBuia CIOKEHHS HAIPSKEHUN MPU MOCIEAOBATEIbHOM COCIUHEHUU
JIBYX pE€3UCTOPOB.

IIpoBepka npaBuna st CUIIbI TOKA MPU NAapaIEIbHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUECKOTO TOKA, HAYIIETO YEPe3 PE3UCTOP.

Ornpenenenre MOITHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CWJIBI  TOKa, MAYILIETO 4YEpe3  JaMIIOUKY,
OT HaIPSKEHUS HA HEM.

Onpenenenue K11/ narpesarensi.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yueHne MarHUTHOTO TIOJISI TTIOCTOSIHHBIX MarHUTOB MPHU UX 00BETUHEHUU H
pa3acieHUHN.

Hccnenoanue NelcTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUSL KATYIIKU
C TOKOM UM MarHWTa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTyIIKE.

N3ydenne neiicTBUS MATHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoHcTpyrpoBaHue u uzyueHue padoThbl JIEKTPOABUTATEIS.

N3smepenue KII/] anexTpoaBuratenbHON YCTAHOBKH.

OMBITHI IO UCCIIEIOBAHUIO SIBIICHUS 3JICKTPOMArHUTHON MHIYKIIMH: UCCIEIOBAHUE
VU3MEHECHHUI 3HAYCHHS U HAIIPaBJIEHUS UHAYKIMOHHOIO TOKA.

9 KIIACC

Paznen 8. Mexanuueckue siBJIeHUS

Mexannueckoe  aBWKeHME. MarepuanbHas — Touka. (Cucrema  OTCYETA.
OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JIBUXKEHHUS. PaBHOMEpHOE MPAMOJIMHEITHOE
nBr>keHue. HepaBHoMepHOe mnpsiMonMHENHOE ABWKEHHE. CpenHsass U MTIHOBEHHAs
CKOpOCTb T€Jia TP HEPABHOMEPHOM JIBUKEHUU.

VYckopenne. PaBHOycKOpeHHOE TIpsIMOJIMHENHOE ABMKeHHEe. CBOOOAHOE Ma/IeHUE.
OnpbiThl ["anunest.

PaBHOMepHOE naBMkKEeHHME MO OKpyKHOCTU. llepnox m wyacrora oOpaiueHus.
JIlunenHas u yrinoBast CKOpoCcTU. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

IlepBoiii 3ak0H Hprotona. Bropou 3axkoH Hperorona. Tpermin 3akoH HsrotoHa.
[IpyHUIMT CYTIEPIIO3UIIMU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUSI CKOJIBXKEHUS, CUJIa
TPEHUSI OKOS, APYTUE BUJIBI TPEHUSI.

Cuita TSXKECTU M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOPEHUE CBOOOHOTO MaJeHUSI.
Jemwxenune nnaner Bokpyr Connua. [lepBas xocmuueckass ckopocts. HeBecomocTh u
NEepErpy3KH.
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PaBHOBecue MmaTepuanbHONM TOYKH. AOCOJNIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpalieHusa. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tema. V3meHeHne wummysnbca. VMIynbc cuiibl. 3aKOH COXpaHEHHS
uMIysbca. PeakTuBHOE ABUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTh. PaboTa cuil TSXKECTH, yNPYrocTH, TPEHMSL.
CBa3b sHEpruu 1 padoTel. [loTeHLnanbHas SHEPIUs Tea, MOAHATOTO HaJl TIOBEPXHOCTHIO
3emun. lloTeHuumanbHas sHeprus cxatomn npyxunbel. Knuertnueckas sneprus. Teopema
0 KUHETHYECKOM 3HEpruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habmroienne MexaHn4ecKoro ABMKEHHUS Tella OTHOCUTENFHO PAa3HBIX TE OTCUETA.

CpaBHeHHE MyTeil U TPACKTOPUN JBUKEHHS OJJHOTO U TOTO K€ TeJIa OTHOCUTEIILHO
pPa3HBIX TEJI OTCYETA.

N3mepenHne CKOpOCTH U yCKOPEHUSI TPSIMOJTMHEHOTO JBUKEHUS.

HccnenoBanue Npu3HakoB PABHOYCKOPEHHOTO JIBUKCHHS.

HaGnronenue nBr>keHus Telia o OKPY>KHOCTH.

HaGmronenne MexXaHWYeCKUX SIBICHHUN, MPOUCXOIALIMX B CHCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHHUM OTHOCHUTEIHHO KaOWHEeTa
(176371978

3aBUCUMOCTh YCKOPEHHUS Te€JIa OT MaccChl TeNa U ACHCTBYIOIIEH Ha HETO CUJIBI.

Habntoienne paBeHcTBa CHII TP B3aUMOJICHCTBUH TET.

W3meneHue Beca Tena Ipu yCKOPEHHOM JIBUKCHHH.

[lepenaya umitynbca Npu B3aUMOJICHCTBUH TEII.

[IpeoOpa3oBanus YHEPTUH MTPH B3aUMOICHCTBUH TE.

CoxpaHeHre UMIyJbCa MPU HEYIPYTOM B3aUMOICHCTBUU.

CoxpaHeHne UMIyJIbCa MPU a0COIIOTHO YIPYTOM B3aUMO/ICHCTBUU.

HaGnronenue peakTMBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTrUuu MpU CBOOOIHOM IaICHUH.

CoxpaHeHHEe MEXaHUYECKOM OHHEPruM NpHU JBWKEHUU Tela TMOJ JeHCTBUEM
TPY>KUHBI.

Jlabopamopmvie pabomwi u onvimol

KoncTpynpoBanue Tpakra i pa3sroHa U JAJIbHEHUIIETO PABHOMEPHOTO JABHKECHUS
IApUKa UJTU TEJICKKHU.

OrnpeneneHre CpeaHEe CKOPOCTU CKOJBXKEHUSI OpycKa WX JIBHKCHHUS IIIapuKa
10 HAaKJIOHHOM MJIOCKOCTH.

OnpeneneHue yCKOPEHHS TeJla TIPU PAaBHOYCKOPEHHOM JBMKEHUHU MO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM JBHKEHUH
0€3 HayaJbHON CKOPOCTH.

IIpoBepka rumoTes3sl: €CIiM MPU PABHOYCKOPEHHOM JABWIKCHHHM 0€3 HadaJlbHOM
CKOPOCTH MMYTH OTHOCSITCS KaK PsAJi HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE MPOMEKYTKH
BPEMEHHU OJIMHAKOBHI.
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HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHUS OT CUJIbl HOPMAJIbHOIO
JTABJICHUS.

Omnpenenenue K03 HULIIUEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTU IPYKUHBI.

Omnpenenenre paOOTHl CHJIBI TPEHUS [P PABHOMEPHOM JBHKCHHM Teja
110 TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YOPYTOCTU MPHU MOABEME Ipy3a C HCIOIb30BAHUEM
HEMOJBWXHOTO U MOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUs YHEPTUU.

Pa3znen 9. Mexannuyeckue KoJieOaHUS U BOJHBI

KonebarenbHoe naBukeHue. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: NEpUON,
4acToTa, aMIUINTyJa. MaremMaTH4eCKu W TPYXUHHBIA MasTHUKU. [IpeBpaimenwue
SHEPTrUH MPHU KOJIeOATETHHOM JIBUKEHUH.

3aryxaromue kojebanusa. Boinyxnennsie koneOanusi. Pezonanc. Mexanuueckue
BOJIHBL. CBOICTBa ME€XaHWYECKHX BOJH. IIponmonbHbIe M mornepedyHsie BOJHBL. JMHa
BOJIHBI U CKOpPOCTb €€ paclnpocTpaHeHHs. MeXaHWYecKHne BOJHBI B TBEPIOM TEIlE,
CEHCMUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BblcOTa ToHAa. Otpaxenue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.
Llemoncmpayuu

Habmonenue xonebanuii Tes noj 1eHCTBUEM CHIIbI TSKECTH U CHIIbI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabutoieHue BeIHYK/IE€HHBIX KOJI€0aHUI U pe30HaHCa.

PacnipocTpaneHne npoioibHbIX U MONEPEUHBIX BOJIH (HAa MOJENHN).

HabitoieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimoi

Omnpenenenre 4acTOThl U Mepro/ia KoieOaHuil MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenre 4acToThl ¥ Meproia KoueOaHuil PyKUHHOTO MasiTHUKA

HccnenoBaHue 3aBUCMMOCTH NEpHUOAA KOJeOaHUN MOJBELIEHHOIO K HUTH Ipy3a
OT JJIMHBI HUTHU.

HccnenoBanue 3aBUCHMOCTM  IEpUOJA KOJEO0aHUN MPYKUHHOTO MAasTHUKA
OT Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH IepuoJia KoseOaHuil rpy3a, MOABEIICHHOTO K HHUTH,
OT Macchl Ipy3a.

OnbITEI, JEMOHCTPUPYIOUIME 3aBHUCHUMOCTh MEpHOAa KOJeOaHWH MPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a 1 )KECTKOCTH MPY>KHHBI.

N3mepeHune yckopeHust CBOOOIHOTO MaJeHHUS.

Paznen 10. Di1eKTPOMATHUTHOE 10JIE M 3JIEKTPOMATHUTHbIE BOJIHBI
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DNEeKTpOMarHuTHOE ToJIE. DNeKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJIH. IlIKasia 3JIEKTpOMarHUTHBIX BOJIH. Vcmosb30BaHUE
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.

DnexTpoMarHuTHas npuposa ceeta. CkopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 2JIEKTPOMAarHUTHBIX BOJIH.
BomnHOBBIE CBOMICTBA CBETA.

Jlabopamophbvie pabomwl u onvimol
W3ydeHnne cBOMCTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeToBBIe ABJIEHUSA

JlyueBass monenb cBera. Mcrounuku cpera. [IpssMonmHeHOE pacnpoCTpaHeHUe
ceera. 3atmenust Comnua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpa’KE€HHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpeinomieHuss cBera. llomHoe  BHYTpeHHee
oTpaxkeHue cBeTa. Mcrmonb30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHUYECKHUX
CBETOBOJIAX.

JIunza. Xox nydeit B muH3e. OnTudeckas cucrema poroamnmnapara, MUKPOCKOIA U
Teneckona. ['a3 kak ontuyeckas cuctema. bin3zopykocTs U JaibHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHne CEKTpaTbHbIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpsiMmonuHeHOE pacnpOCTpaHEHHUE CBETA.
OTtpaxkeHue cBeTa.
[Tomy4yenue n300paxeHui B IITOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJIax.
IIpenomnenue ceera.
OnTuyeckuii CBETOBO/I.
Xon nydyei B coOuparoniei JInH3e.
XoJ Jiyuyeu B pacCEUBarOLIEH JIMH3E.
[Tonyuenne n300pakeHU C MOMOIIBIO JIMH3.
[Tpunnmn neictBus oroarmapara, MUKPOCKOTIA M TeJIECKOTA.
Mojenb riasa.
Paznoxenue 0eyoro ceeta B CEKTP.
[Tonyuenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[IBETOB.

Jlabopamopmbsie pabomwl u onvimol
HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHSI CBETOBOTO JIy4a OT yTJa MaJICHHUS.
N3yuenune xapakTepuCTUK N300paKeHUs MPEAMETA B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yTJia MPEIOMIICHHSI CBETOBOTO JIyda OT YIJia MaJeHUs
Ha TPAHMIIE «BO3TYX—CTEKIION.
[Tommyuenune n300pakeHUH C TOMOIIBI0 COOUPAFOIIIEH JIMH3HI.
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Omnpenenenre (GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHITBI COOMPAIOIIEH JTMH3BI.

OmnBITHI IO Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnBITH IO BOCHPHSITHIO 1[BETA MPEIMETOB IIPH WX HAOIIOJCHUN Yepe3 I[BETOBEIC
(GUIBTPHI.

Pa3znen 12. KBanToBbIe siBJIeHUS

Omnbitel Pezepdopna u mnanerapHas monenb aroma. Mogenbs aroma bopa.
Hcnyckanue u nornoueHue ceera atoMoM. KBaHTsl. JInHEW4YaTele CIIEKTPBI.

PagnoaktuBHOCTh. AJbda-, 6eTa- u ramma-uznydeHus. CTpoeHre aTOMHOTO sapa.
Hyxnonnas monens atomHoro sapa. M3oronsl. PaguoaktuBHble npespamienus. [lepuon
IIOJIypacIiasia aTOMHBIX SAED.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsII0BOI0 U MaCCOBOI'O YUCEN. DHEPTHUs
CBA3M aTOMHBIX saep. CBsA3b Macchl M JHEpPruu. Peakumm cuHTe3a M JIEIEHUsS suep.
Hcrounnku 3aeprun ConaHua v 3BE31.

Slnepnas osHepretuka. JIeMCTBUS paJMOAKTUBHBIX M3JIy4YCHUHM Ha JKHUBBIC
OpTraHU3MBI.

Llemoncmpayuu
CnexTpbl U31y4EeHUS U HOTJIOMICHUSI.
CnexTpbl pa3auyHbIX Ia30B.
CunexTtp Bogopoaa.
HabGnronenue tpekoB B kamepe Busnbcona.
Pabora cuéTurika HOHU3UPYIOIINX U3TYYCHUH.
Perucrpanus usinyyeHuss npupOAHbIX MUHEPAIIOB U ITPOAYKTOB.

Jlabopamophbvie pabomwl u onvimol

Habmoienne CITomHbIX ¥ TUHEHYAThIX CIIEKTPOB U3TYYCHHS.

HccnenoBanne TPEKOB: M3MEPEHUE SHEPTUU YaCTHUIBI TI0O TOPMO3HOMY IyTH
(mo doTorpadusam).

N3mepenne paarnoakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001IAO A MOYJIb

[ToBTOpHTENHEHO-0000MAOMNN MOAYIh TPEIHA3HAYCH [JII CHUCTEMATU3AlNHA U
00001IeHNST TIPEIMETHOTO COACPKAHUS M ONBITA JACATEIBHOCTH, MPUOOPETEHHOTO
Ipy W3YYEHUU BCEro Kypca (U3WKHA, a TakKe MJis TOJATOTOBKM K OCHOBHOMY
TrOCyJapCTBEHHOMY AK3aMeHY MO (U3HKE JJIsT 00YJAFOIINXCSI, BRIOPABIINX 3TOT YUCOHBIN
peaMeT.

[Ipn u3ydyeHUH AAHHOTO MOMYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESATEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHUKEHUE TMPEAMETHBIX H
MeTaIrpeIMETHBIX TTAHUPYEMBIX pPE3yNIBTaTOB oOy4JeHwus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHAasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB WCCIICIOBAHUS
SIBJICHUM TIPUPOIBI M TEXHUKH, OBJIAJICHUE YMEHHUSIMU OOBICHATH (PU3NUYECKUE SIBJICHUS,
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IIPUMEHSAS TIOJyYCHHbIC 3HAHUSA, peIlaTh 3a7a4yd, B TOM YHCIE KAaYECTBEHHBIE U
DKCIEPUMEHTAJIbHBIE.

IIpyHIMNMAIBHO AEATENPHOCTHBIA XapaKTep JaHHOIO Pa3/ielia pealn3yeTcs 3a CUET
TOT0, YTO OOYUAIOIIUECS BBIMOJHAIOT 3a/1aHUs, B KOTOPBIX UM IpejIaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHUM PACIIO3HABATH U HAYYHO OOBICHATH (PU3NUYECKUE
SBJICHHSI B OKPY>KarOLIEH IPUPOJE U TOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbBIE METO/IbI UCCIIEN0BAaHUS (PU3NYECKUX SBJICHUI, B TOM YHCIIE
JUISL IPOBEPKH TUIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4YHBbIE OCHOBBI HauOojiee BaXHBIX JIOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HAIpUMeEp, IPAKTUYECKOrO HCIOJb30BAaHUSA PA3IMYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA MNPEBPAIICHUS W COXPAHEHHsI BCEX W3BECTHBIX BHJIOB
DHEPIHUN.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3ydyenne ¢u3uku Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS HaIPaBJICHO
Ha JOCTIKCHHE IJIMYHOCTHBIX, METANPEIMETHBIX W TPEIAMETHBIX 00pa30BaTEIbHBIX
PE3yJIBTAaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus (QU3UKH HAa ypOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMS
y oOyuJatomerocs OyayT copMUPOBAHBI CJICIYIONINE THNIHOCTHBIC PE3YJIbTAThI B YaCTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHMSA

IIPOSIBJICHHE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKOU
(bU3NYECKON HAYKH;

[IEHHOCTHOE OTHOIICHHE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

FOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXKJIEHUU OOIECTBEHHO-3HAUYMMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTHYECKUM NPUMEHEHUEM JOCTIKEHUN
bu3uKy;

OCO3HaHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B ACSTEIIbHOCTU YYEHOTO;

3)3cTeTH4eCKOro BOCIIMTAHUSA:
BOCIIPUATHE OCTETUYCCKUX KadeCcTB (PH3WUYECKOH Haykw: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHHYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OCO3HaHUE LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa IO3HAHMs
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTMH, BAKHEUILIEW COCTABIAIOIIEH KYJIbTYPHI;

pa3BUTHE HAy4yHOH JIO003HATEIBHOCTH, HWHTEpeca K HUCCIEI0BATEIbCKON
NEATEIIBHOCTH;

5) popMupoBaHus KyJIbTYPBbI 310POBbS 1 3MOLMOHAJIBHOIO 0JIATOIOJIYYHS:
OCO3HaHWE LIEHHOCTH Oe3omacHOro oOpa3a JKH3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaKHOCTH MPABWII O€30IIACHOTO MOBEACHHUS HAa TPAHCIIOPTE,
Ha JIOPOTax, C AIEKTPUUECKUM U TEIUIOBBIM 00OPYI0OBAaHUEM B JOMAIITHUX YCIOBHSIX;
c(OpMUPOBAHHOCTh HaBbIKa pPeQIIEKCHU, IPU3HAHUE CBOETO IpaBa Ha OLIMOKY U
TAKOI'0 XK€ IpaBa y APyroro 4eJIOBEKa,;

6) Tpyn10BOIrO BOCIIUTAHMS:

aKTUBHOE YyYacTHE€ B pCIICHWH TMPAKTHUYEeCKHX 3amad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHW3alii, TOpoja, Kpas) TEXHOJOTHYECKOH W COLUATbHON
HAIPaBJICHHOCTH, TPEOYIOMNUX B TOM YKCIIE M (PU3HUECKUX 3HAHUM;

MHTEPEC K MPAKTUIECKOMY U3yUEHUIO POGECCHil, CBI3aHHBIX C (PU3UKON;
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7) 3KOJIOrH4Y€CKOro BOCIIUTAHHUSA :

OpUEHTalMs Ha IPUMEHEHHE (PU3MUYECKUX 3HAHUM JUIs pelieHus 3a1ad B 00iacTtu
OKpY’KaroIle! Cpe/ibl, IJIAHUPOBAHUS ITIOCTYIIKOB M OLIEHKU X BO3MOXKHBIX [TOCIIEICTBUMI
TUISL OKPYXKAIOLIEH cpebl;

OCO3HaHUE III00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U IMyTeH UX pelieHus;

8) aganTanuu K U3MEHSIOUIUMCS YCJIOBUAM COLMAJIBLHOM M PUPOAHOM CpeAbI:

MOTPEOHOCTh BO B3aMMOJICHCTBHH TPU BBITTOJIHCHUH WCCIICIOBAHUN W MPOCKTOB
(bU3YeCcKO HAPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM JPYTHX;

NOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YE€PE3 MPAKTHUECKYIO AEATEIbHOCTD;

noTpeOHOCTh B POPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCiie GOPMYITUPOBATH UEH,
MOHSTHS, TUIIOTE3bI O QU3UUECKUX 00BEKTaX U SIBICHUSX;

OCO3HaHWE JAePUIMTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH B 00JacTH
buzukuy;

MJIAHUPOBAHKWE CBOETO PA3BUTHUS B MPHOOPETCHHHM HOBBIX (DM3MYECKUX 3HAHHM;

CTPEMJICHHE aHATM3UPOBATh U BBISBIISITH B3AMMOCBSI3H MPUPOJIBI, 00IIIEeCTBa U
HYKOHOMUKH, B TOM YHUCJIE C UCIOIb30BaHUEM (PU3NYECKUX 3HAHUN;

OIIEHKA CBOMX JICMCTBUI C YUYETOM BIUSHHS HA OKPYKAIOLLYIO CPEAY, BO3ZMOKHBIX
TJI00ATBHBIX TIOCTIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATbHI

B pesyibrare ocBOeHHs MpOTpamMMbl 1O (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y  oOyuwatomierocss Oyayr  chOpMHUpOBaHBI ~ METallpeIMETHBIC
pe3yiIbTaThl, BKJIIOYAIONIME IIO3HABATEIbHBIC YHHBEpCAIbHBIE YYeOHbBIE ICWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCATBHEIC
ydeOHbIE TeUCTBUS.

Ilo3HaBare/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeHCTBUS
Bba3oBble Jornueckue aeicTBUA:

BBIBIISITh U XapaKTEPH30BATh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB (SIBIICHHIA);

YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNU, OCHOBAHUS
TUTs1 00OOIIIEHUST M CPABHECHUS;

BBISIBJIATH 3aKOHOMEPHOCTHU M IPOTUBOPEYMS B pACCMATPUBAEMBIX (PaKTax, JaHHBIX
Y HaOJIOJICHUSIX, OTHOCSAIIMXCS K (PU3UYECKUM SIBJICHUSIM;

BBISBIISITH IPUYMHHO-CIICICTBEHHBIE CBS3H MPU U3YUYEHUU (DU3MYECKUX SIBICHUH U
IpPOIIECCOB, JeNaTh BBIBOJABI C HCIOJIb30BAHUEM JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIOYeHUH, BBIABUTATh TUTIOTE3bI O B3aUMOCBS35X (PU3MYECKUX BEJIINYHH;

CaMOCTOSITENIbHO BBIOMpATh Ccrmoco0 peuieHus ydeOHoM (u3nueckor 3amaauu
(cpaBHEHUE HECKOJBKUX BApUAHTOB peIlIeHus, BBIOOp Harboliee MOXOISIIEro ¢ YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
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ba3oBble ucciegoBaTe/IbCKUe JeHCTBUS:

UCIIOJIb30BaTh  BOINPOCHI KaK HCCIEAOBATEILCKUM HWHCTPYMEHT TO3HAHUSA,

MPOBOJIUTh MO CAMOCTOATENBHO COCTABJIICHHOMY IUIAHY OIIBIT, HECJIOXKHBIN
bU3MYEeCKUl  OKCIEPUMEHT, HEOOJbIIoe HWCCIeAOBaHNEe (PU3NYECKOTO  SIBIICHUS,

OIICHUBATh HA MPUMEHUMOCTH U JJOCTOBEPHOCTH MH(POPMAIIUIO, TIOJIYICHHYIO B X0J1€
MCCJICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (hopMynupoBaTh O0O0OOIIEHHS W BBIBOJLI IO pe3yJibTaTam
MPOBEAEHHOT0 HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JajbHelIee pa3BuTHe (U3UYECKUX IPOIIECCOB,
a TaKXe BBIJIBUTATh MPEANOJOKEHUS 00 WX pa3sBUTUM B HOBBIX YCIOBHUSX U
KOHTEKCTaX.

Pabora c undopmanmeii:

HOPUMEHSTh pa3lMYHble METOJbl, HMHCTPYMEHTbI M 3alpoChl TPU  TOUCKE
U 0TOOpe MHPOpPMAIUU WM JaHHBIX C YYETOM MPEATIOKEHHOW yuyeOHOU (u3mueckon
3a]a4u;

aHaNM3UpOBaTh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETHPOBATH  HHPOPMALIUIO
pa3IMYHBIX BUAOB U (POPM IMpeICTaBICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (pOpMy IpeacTaBiieHus] HHPOPMALUU U
WIIIOCTPUPOBATh peIlaeMble 3aJaud HECIOKHBIMU CXEMaMH, IuarpaMMaMi, HHOM
rpauKoi M MX KOMOWHAITASIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBHS:

B XOA€¢ OOCYXIEHHsI y4eOHOTO MaTepuayia, pe3yjabTaTOB J1abOpaTOpPHBIX padoT
¥ MPOEKTOB 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl ¥ BBICKA3bIBAThH
WJeH, HaICJCHHbIC HA pCEUICHHE 3aJaud W TOJJCpKaHhe OJ1aroesaTeIbHOCTH
OOIIIEHH;

COIOCTABJISITh CBOM CYXJICHHUS C CYXJACHUSAMH JAPYTrUX YYaCTHUKOB JIHAJIOTa,
00OHapyKUBATh PA3IMYUE U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U ITHCbMEHHBIX TEKCTAX;

nyOJIMYHO TPENCTABIIATh PE3YJIbTAThl  BBIMOJHEHHOTO (PU3MYECKOTO  OIbITa
(9KCIIepUMEHTA, UCCIIC0BAHUS, POCKTA).

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAH/HOW U WHAMBHYaIbHON PaOOTHI
NPY PEUICHUN KOHKPETHOW (hPU3MYECKON TPOOIIeMBI;

NPUHUMATh IIETM COBMECTHOW NESTENLHOCTH, OPraHM30BBIBAThH JCUCTBUS IO €€
JTOCTIKEHUIO: PacIpeAelisiTh PO, 00CYKAaTh MPOIECChl U PE3yJIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTIO/ICH;

BBITOJIHATH CBOIO YacTh PabOTHI, JOCTUTas KAYECTBEHHOTO Pe3yJibTaTa 10 CBOEMY
HAIPABJICHUIO U KOOPJIMHHUPYS CBOH JCHCTBUS C IPYTUMU YICHAMU KOMAaH/IbI;

OLICHUBATh KAa4yeCTBO CBOEr0 BKJIaJa B OOMMH MPOAYKT 1O KPUTEPHSIM,
CaMOCTOSATENIBHO C(HOPMYTMPOBAHHBIM YYaCTHUKAMH B3aHMMOICHCTBUS.
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PeryasiTuBHbIe YHHMBEpPCAJIbHbIC Y4eOHbIE TeHCTBHS
Camoopranusanus:

BBISIBJISITh NPOOJIEMBbl B KU3HEHHBIX M Y4EOHBIX CHUTyalusx, TpeOyroumx
TUTsI petieHust (PU3NIecKrux 3HAHUM;

OpUEHTHUPOBATHCS B PA3TUYHBIX MOAXOAaX MPUHATHUS PelIeHU (MHANBUIYAIbHOE,
NPUHATUE PELICHUS B TPYIIE, MIPUHATUE PEIICHUN TPy );

CaMOCTOSTEIIFHO COCTABJISITh QJITOPUTM pelieHUsT (PU3NYECKO 3a1auu WK TUTaHa
UCCJICIOBaHUSI C YYETOM HMMEIONIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeJjiaraéMble BApUaHThl PEIICHHUI;

JieaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHANbHBIN HHTEJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMU U IIpeJlarath IUIaH €€ U3MEHEHNUS,

OOBSCHATh NMPUYMHBI JOCTHXKEHUS (HEJOCTUKEHUS) PE3ylbTaTOB JIEATEIbHOCTH,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBINOJHEHUS
(GuU3MYECKOTO HCCIAENOBaHUS WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBILIUXCS CUTYallUH, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUIM.

CTaBUTb ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CHOpa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY IPYTOro0.

Npu3HaBaTh CBOE MPaBO Ha OMIMOKY MPU pEIIEHUH (UINYECKUX 3aJad  HWId
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenus B 7 Kjacce IpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YJAIONITUXCS YMEHU:

WCIIOJIB30BaTh TOHATHSA: (U3MUECKHE W XUMHUYECKHE SBJICHHS, HaOIIOICHHE,
OKCIIEPUMEHT, MOJIeTh, TUTIOTE3a, CAUHUIBI (PU3MUECKUX BEITUYHH, aTOM, MOJEKYJa,
arperaTHble COCTOSIHUSI BemiecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUUYECKOE
NBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPACKTOPHS,
paBHOJEWCTBYIOIIAasT Cwi, jAedopMmarus (ympyras, TIUIaCTHYEcKas), HEBECOMOCTb,
COOOIIAOIIINECS COCY/IBI;

paznuuath sBIeHUS (auddy3us, TEIUIOBOE NBIKEHHUE YAaCTHI[ BEIIECTBA,
paBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBWKEHUE, UHEPIUS, B3aUMOJICHCTBHUE T,
paBHOBecHe TBEPIBIX TEN C 3aKPEIUIEHHON OChIO BpallleHWs, Iepenadya JTaBJICHUS
TBEPABIMU TEJAMH, JKUJIKOCTSIMH W Tra3aMu, aTMOCGEpHOe NaBJCHHE, TIaBaHUE TeT,
MIPEBPAIICHUS] MEXAaHUYECKOW PHEPTUU) TO ONMUCAHWUI0 WX XapaKTEPHBIX CBOWCTB M
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SIBICHHUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3NYECKUX SBICHUH B OKpYXaroIlem
MUpE, B TOM Yncie (GU3NIECKUE SIBJICHUS B IPUPOJIC: IPUMEPHI IBUKEHUS C Pa3TMIYHBIMU
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CKOpPOCTSIMM B JKMBOW M HEXWBOW NPUPOAE, ACHUCTBHE CUIIbI TPEHUS B NPUPOAE U
TE€XHHUKE, BIMSHUE aTMOC(EPHOrO NaBJIECHMUsI Ha JKUBOM OpraHU3M, IJIaBaHUE pbIO,
pBlUaru B TEJE YEJIOBEKA, IPU TOM IEPEBOAUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUI;

ONUCHIBATh HM3YYEHHbIE CBOMCTBA Tel U (U3MYECKHUE SBIICHUS, HUCIOJb3Ys
¢uznyeckue BenMUMHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMS, IyTh, CKOPOCTH,
CPEnHsIsl CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSHDKECTH, BEC TeJla, CUila TPEHHUs, JaBJICHUE
(TBEépHoOro TeNa, KUAKOCTH, Tas3a), BBITAJIKMBAIOIIAs CHJIA, MEXaHMYECcKas padoTa,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXAHU3MOB, KMHETHYECKas W MOTEHLHUaJIbHAs 3HEPIus), MpU ONUCAHUM IPABHIBHO
TPAKTOBaTh (PU3UUYECKUN CMBICI UCTIOIB3YEMbIX BETUYHMH, X 0003HAUCHUS U EAUHUIIBI
¢u3nyecKuX BEIWYHMH, HAXOAUTh (DOPMYJbI, CBS3BIBAIOLINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYIMMHM BEIMYMHAMHU, CTPOUTh TIpapUKHd H3YUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (hU3MUECKHUE SBICHHS W MPOIECCHI, HCIOJIb3Ys
npaBuia CI0KEHHUS CWI (BIOJIb OOHOW NpsiMOM), 3akoH I'yka, 3axoH Ilackans, 3akoH
Apxumena, mpaBuIo paBHOBECHS pblyara (0J10Ka), «30710TO€ IPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHUs MEXaHWYECKOM HSHEPIHM, MPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3alMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3NYECKUE SIBJICHUS, MPOLECCHl M CBOMCTBA TE€l, B TOM 4YHCIE U
B KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh OOBACHEHME U3 1—2 JIOrMYECKHUX IIaroB
¢ onopoi Ha 1—2 U3yYEeHHBIX CBOMCTBA (PU3MUECKUX SABJICHUH, (PU3UUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarbs pacy€THele 3ahaud B 1-2 NEHCTBUS, UCHOJb3Ys 3aKOHbI U (OPMYJIBI,
CBSI3BIBAIOIINE (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4H 3alHChIBATh
KpaTKOE YCIIOBUE, MOJACTaBIATh (PU3MUYECKHE BEIUYMHBI B (DOPMYJBl M MPOBOIUTH
pacuéThl, HAXOUTh CIIPABOYHBIE JaHHbBIE, HEOOXOAUMBIE [T PELICHHS 33]1a4, OLICHUBATh
PEATMCTUYHOCTD MOJTYYSHHON (PU3HUECKON BEITMUUHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPH MOMOIIU (U3NUYECKUX
METOJI0OB, B ONHUCAaHUM HCCJIEIOBAHUS BBLICIHATH IPOBEPAEMOE MPEANOTIOKEHUE
(runoresy), pa3nIu4aTh U MHTEPIPETUPOBATH MOTYUEHHBIN Pe3yIbTaT, HAXOAUTH OITHOKH
B XOJI€ OIIBITA, JI€JaTh BBIBOABI IO €r0 PE3yJIbTaTaM;

MPOBOAMUTD OIBITHI MO0 HAOTIOACHUIO (DM3MUYECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Tem: (OpMYyJIUPOBATH MPOBEPAEMbIE TMPEANIONIOKEHHSI, COOUPAaTh YCTAHOBKY
U3 IPEJIOKEHHOT0 000PYA0BAaHHUS, 3aAIIUCHIBATh X0/ ONbITA U (POPMYIUPOBATEH BBIBOBL;

BBITIOJHATH MPSAMbIE U3MEPEHUSI pACCTOSIHUSA, BPEMEHH, MacChl Tea, 00bEMa, CUJIbI
U TEMIEPATyphbl C UCIOIB30BAHUEM AHANOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHus IpUOOPOB € yUETOM 3a/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJIUThH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYMHBI OT IPYrou
C HUCITI0JIb30BAHUEM NPSAMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PABHOMEPHO JBUKYLIETOCS
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Teaa OT BPEMEHHU JIBHXKEHMS Te€Ja, CUJIbl TPEHUS CKOJIBKEHHSI OT BEca Tela, KauyecTBa
00pabOTKM TOBEPXHOCTEH TE€JI M HE3aBUCUMOCTH CWJIbl TPEHUS OT IUIOLIAAU
COIPUKOCHOBEHMS TEJ, CWIbl YNPYTOCTU OT YMJIMHEHHS NPYKUHBI, BBITAIKMBAOLIEH
CHIBI OT O00bEMa MOTPYKEHHOM YacTW Telda M OT IUJIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TEJIa, OT INIyOHHBI, HA KOTOPYIO IOTPY>KEHO TEJIO, YCIOBUM
IUIaBaHUs TEJl, YCJIOBUM PAaBHOBECHsS pbluara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHUU
y4e0HOTO HCCIIEJOBaHMSI, COOMpPATh YCTAHOBKY M BBINOJHATh H3MEPEHUs, CIeays
OPEUIOKEHHOMY  IUIaHY, (UKCUpPOBaTh pPE3yJbTaThl IOJIYYEHHOW 3aBUCUMOCTH
¢uznyecKuX BEIUYUH B BUJE MPEIOKEHHBIX TaONMMUIl U TpaduKOB, AENATh BBIBOIBI
10 pe3yJbTaTaM UCCIIEI0BAaHNUS;

IPOBOJNUTh KOCBEHHbBIE M3MEPEHMs (PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEILECTBA
KUIKOCTH W TBEPAOrO Tejla, CHJIA TPEHUS CKOJIBKEHHMs, JABICHHE BO31yXa,
BBITAJIKMBAIOIAs CUJIa, ICUCTBYIOIIAS HA MOTPYKEHHOE B KUAKOCTD TeN0, KOADHUIIUEHT
IIOJIE3HOTO JEHCTBUS MPOCTBIX MEXAHU3MOB), CIEAYS MPEAI0KEHHON MHCTPYKIUU: IIPU
BBIMIOJTHEHUH HM3MEPEHUN cOoOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYHCIATH
3HAUCHHUE UCKOMOM BEJIMYUHEI,

coOnroaTh MpaBuja TEXHUKH O€30MacHOCTH Inpu pabore ¢ 1abOpaTOpHBIM
obopynoBaHuEM;

YKa3bIBaTh MPUHIUIBI JACUCTBHS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAIOIIMECS COCYAbl, OapOMETp, pblyar, MOABHKHBIN U
HETOIBMKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOpPOM Ha WX onucaHus (B TOM YHCIIE: MOALIMIIHUKH, YCTPOMCTBO
BOJONIPOBO/IA, TMAPABINYECKUNA IIPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoc,
apeoMeTp), WCIOIb3ysl 3HAHHWS O CBOWCTBAX (DU3WYECKUX SBICHUN W HEOOXOIMMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH MPUMEPHI (HAXOAUTh HH(GOPMAILMI0O O MNPHUMEpPax) MNPaKTUYECKOTO
UCIIONB30BaHUsl (PU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKU3HU [UIsi OOecredeHus
0e30MmacHOCTH IpU OOpalleHHMH ¢ NpubopaMu M TEXHUYECKMMH YCTPOMCTBAMH,
COXpaHEHUS 370POBbs U COOJIIOJICHUS] HOPM IKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIeH
cpene;

OCYILECTBIIATh OTOOP MCTOYHUKOB MH(popManuu B VHTepHETE B COOTBETCTBUHU
C 33JJaHHBIM MOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX HUCTOYHUKOB BBLIEIATh MH(POPMALIMIO, KOTOpas SIBISETCS MPOTUBOPEUUBON
WU MOXET OBITh HEJJOCTOBEPHOI;

UCIOJb30BaTh IPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHuil  HAYyYHO-TOIYJIAPHYIO
auTepaTypy (U3MUECKOrO COJAEpXKaHMUs, CIpPAaBOYHBIE MaTepuaibl, PECYpChl CETH
Wutepuer, Bnaaerb npuéMaMud KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUsA
UH(pOpPMaIIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKHE NMUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
2-3 UCTOYHUKOB HHPOPMAIH (PUZUUECKOTO COACPKAHUS, B TOM YUCIE MyOIUIHO
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JieNiaTh KpaTKUEe COOOILEHUs O pe3ysibTaTaX MPOEKTOB WM YYEOHBIX HCCIEeIOBaHUA,
IpU 3TOM TPaMOTHO HCIOJB30BaTh M3YUYCHHBIH MOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEM;

IIPY BBITIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIIEI0BAHUIN pacipeeNsTh 00I3aHHOCTH
B IPYyIIIE€ B COOTBETCTBUM C IOCTABICHHBIMHU 3a/1a49aMH, CJICIUTH 3a BBIITOJIHEHNEM IIaHA
JCHCTBUM, a/leKBaTHO OIECHUBATh COOCTBEHHBIM BKJIAJ B JCSATEIBHOCTH TIPYIIIIHI,
BBICTPAaNBaTh KOMMYHHKAaTHBHOE B3aMMOJICVCTBHE, YUUTHIBAasi MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHus B 8 kjiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00yYarOLIUXCsl YMEHUH:

MCITOJI30BAaTh MOHSTHS: Macca U pa3MepPbl MOJIEKYJI, TEINIOBOE IBUKEHUE aTOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHUS BEILIECTBA, KPUCTAITUNYECKIE U aMOpdHBIE Tela,
HACBIILICHHBI U HEHACBIIEHHBIN Nap, BIAXHOCTh BO3AyXa, TEMIEPATYPa, BHYTPEHHSA
DHEPIus, TEIUIOBOM JIBUTATENb, DJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsfl, dJIEKTPUIECKOE
110JI€, TPOBOJHUKH U TU3IEKTPUKU, TOCTOSHHBIN JIEKTPHUUECKHUI TOK, MATHUTHOE MOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIIOoNepeaya, TEII0BOE
paBHOBECHE, CMAuMBAaHHE, KaNWULIPHbIE SBJIEHUS, WCHApEHHE, KOHIEHCaLus,
ILJIABJIEHNUE, KpUCTaJIN3alus (oTBepaeBaHuUE), KUIICHUE, TeIIonepeada
(TemIonpOBOHOCTb, KOHBEKIIMS, U3JIyUYECHUE), ANEKTPU3aLUs TeJl, B3aUMOACICTBUE
3apsAI0B, JEHCTBUS JEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCICTBUE
MarHuTOB, JEHCTBUE MArHUTHOIO IOJS HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIAYKUUS) 10 OINHCAHMI0 HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX TaHHOE (PU3UUECKOE SABIICHUE;

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHX SBICHUNW B OKPYKAIOIIEM
MHUpPE, B TOM 4Yuclie (U3MUECKUE SABICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHHE U
KaWUISIpHbIE SBJIICHUS B NPHUPOJAE, KpUCTAUIBI B Mpupone, usnydeHue CoiHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
JJIEKTPUYECKHE SBJICHUS B aTMOc(]epe, IIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, apeid Mmoar0CcoB, POIb MAarHUTHOTO TOJIS [ AKU3HU Ha 3eMiie, MOJISIPHOE
CUSIHHE, TpPU OTOM IMEPEBOJUTH MPAKTHUUYECKYI0 3aJadyy B Yy4eOHYIO, BBIICIATD
CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DU3UIECKUX SIBIICHHI;

ONUCHIBATh HU3YYEHHBIE CBOMCTBA Tel W (PU3MYECKHE SBJICHHS, HCIONb3YS
¢usznyeckue BENUYMHBI (TeMmIrepaTypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI,
ylelIbHas TEIUIOEMKOCTh BELIECTBA, YAEJbHAs TEIJIOTA IUIABJICHHUS, yJEIbHAs TEIUIOTa
napooOpa3oBaHus, yJeJbHas TEIJIOTa CrOpaHUs TOIUIMBA, KOA((UIIMEHT MOJIE3HOTO
JICVCTBHS TEIJIOBOM MAILMHBbI, OTHOCHUTENIbHAS BJIAXKHOCTH BO3AyXa, J3JEKTPUYECKUU
3apsjl, CUJIa TOKA, 3JIEKTPUUECKOE HANPSKEHHUE, CONPOTUBIIEHNE TPOBOIHUKA, YAEIBHOE
CONPOTHUBJIEHUE BEIIECTBA, pA00OTAa U MOILIHOCTh 3JEKTPUUYECKOTO TOKA), ITPU ONUCAHUU
IPAaBWJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCIIOJIb3YEMbIX BEJIMYUH, 0003HAYEHUS U
eIMHULBI (U3MYECKUX BEJIWYUH, HAXOAWTHh (HOPMYJIbI, CBSA3BIBAIOIINE JaHHYIO
(GU3NYECKYI0 BEIMYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH TpaduKd H3yUYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHS WU IPOIIECCHI, MCIOIB3YS
OCHOBHBIE€ TOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOEHUS BEIECTBa,
MPUHIUI CYNEPIIO3UINH T0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa s ywyacTka nenu, 3akoH JDxoyns—JleHna, 3aKkOH COXpaHEHMs SHEPIHH,
P 3TOM J]aBaTh CJIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3aITUCHIBATh €70 MAaTEMATUYECKOE

BBIPAKEHHUE;
OOBSACHATH (PU3NYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallMil  NpPaKkTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:  BbIABIATh  IPHYHUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JIOrMYECKUX I1aroB ¢ Onopoil Ha 1-2
U3YYECHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHHUN, (PU3NYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEW;

pemars pacué€THble 3aAauud B 2—3 JEHCTBUS, MCHOJb3Ys 3aKOHbI M (OPMYIIBI,
CBSI3BIBAIOIINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a/1a4H 3alHUChIBATh
KpPaTKOE YCJIOBME, BBIABIATh HEAOCTATOK JAHHBIX JUIsl PEUICHMs 3ajadd, BbIOUpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE [Tl €€ PelIeHUs, IPOBOJUTH PACUEThI U CPABHUBATD
NOJy4Y€HHOE 3HaUYeHUE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JIAHHBIMH;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU (PU3NYECKUX
METOJOB,  HCHOJb3ys  ONWCAHME  MCCICAOBAaHMs,  BBIACHATH  MPOBEPSIEMOE
IIPEAINOJIOKEHNE, OLICHUBATh IIPAaBUIIBHOCTh IIOPSAAKAa IIPOBEACHMS WCCIIECIOBAHUSA,
JIeNaTh BBIBOJBI,

IPOBOAMUTH OIBITHl MO HAOMIOACHUIO (DU3MYECKUX SABJICHUN WIH (PU3NIECKUX
CBOMCTB TeJ (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH ITPOLIECCA OCTBIBAHUS M HAIPEBAHHUS IPU MU3JIYYEHUH OT LIBETA
u3nyvarouieil  (moryomiaromiel)  MOBEPXHOCTH,  CKOPOCTb — HCHAPEHMS]  BOJAbI
OT TEMIEPATYpPbl XUIAKOCTH M IUIOWAAU €€ IOBEPXHOCTH, DJIEKTpU3ALMS Tel U
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsioB, B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHWUTOB,
BHU3YaJIM3alMsl MarHUTHBIX IOJIEH ITOCTOSHHBIX MarHUTOB, JEHCTBUS MATHUTHOTO IOJIA
Ha DPOBOJHUK C TOKOM, CBOMCTBA DJJIEKTPOMArHWTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
MOCTOSSHHOTO TOKa): (OpMYyIUPOBATH MPOBEPSIEMBbIE MPEANONIOKEHUS, COOHPATh
YCTaHOBKY U3 IIPEAJIOKEHHOTO 000py10BaHUs, OIIMCHIBATh XOJ1 OIbITa U POPMYIUPOBATH
BBIBOJIBL;

BBINIOJIHATH IIPSIMBIE W3MEPEHUs TEMIIEPATypbl, OTHOCUTEIBHOW BIIAYKHOCTH
BO3/yXa, CWUJbl TOKA, HANpPSYKEHUS C HCIOJIb30BAHMEM AaHAJIOTOBBIX NPHUOOpPOB HU
JaTYNKOB (PU3WYECKUX BEJIMYUH, CPABHHUBATh pE3YyJbTaThl H3MEPEHUH € Y4YETOM
3alaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

MPOBOAMTDH MCCIECAOBAHNE 3aBUCUMOCTU OAHON (PU3UUECKON BETMYMHBI OT APYToit
C HCIOJb30BAHUEM MPSMBIX U3MEPEHHUN (3aBUCHUMOCTH COIPOTHBIIEHHS ITPOBOJHUKA
OT €r0 JJIMHBI, TUIOLIAN ITOIIEPEYHOTO CEUYEHHMS U YAEIBHOIO COPOTUBIIEHUS BELIECTBA
IIPOBOJAHMKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAPSKEHNS HA IPOBOJIHUKE,
WCCJIEIOBAHHUE IIOCJIEA0BATEILHOIO W MApaJUIEIbHOIO COECIWHEHUN IPOBOJIHUKOB):
IUTAHUPOBATh HCCJIEIOBAHUE, COOMPATh YCTAHOBKY W BBIMOJHATH MU3MEPEHUS, CIETYS
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MPEIOKCHHOMY TUIaHy, (DMKCUPOBATh PE3YJIBTAThl MOTYYEHHON 3aBUCUMOCTH B BHJIC
Tabnuil ¥ rpaduKoB, Ie1aTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEOBAHUS;

MIPOBOJINTH KOCBEHHBIE N3MEPEHUs (PU3NIECKUX BEINUUH (yACIbHAS TETUIOEMKOCTh
BEILECTBA, COMPOTUBJICHUE MPOBOJAHHMKA, padoTa U MOIIHOCThH DJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEIys
PEAJI0KEHHOW UHCTPYKIMHU, U BBIYUCIISATH 3HAUCHHUE BEJINYUHBI,

coONI0IaTh MpaBWJIa TEXHUKU OE€30MacHOCTH IMpu padbore ¢ 1abopaTopHBIM
obopynoBaHuEM;

XapaKTepU30BaTh TPHUHIMILI JEHCTBUS WM3YyYEHHBIX MPUOOPOB W TEXHHUYECKUX
YCTPOMCTB C OMOpOM Ha HMX OMUCaHUs (B TOM 4YHCIE: CUCTeMa OTOIUICHUS JIOMOB,
TUTPOMETp, TMapoBas TypOMHA, aMIEpPMETpP, BOJBTMETP, CUYETUYHUK IIICKTPHUUECKOU
DHEPrUU, DJIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTEIbHBIE AIIEKTPONPUOOPHI
(mpuMepsbl), DJIEKTPUYECKUE NPEIOXPAHUTENH, JJICKTPOMATHUT, SJIEKTPOJBHUTaTEIh
MOCTOSIHHOTO TOKa), HCIOJIb3ysl 3HAHUS O CBOWCTBaX (PU3UYECKUX SBJICHUN U
HE00X0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M U3MEpPUTEIbHBIE MPUOOPHI
M0 CXeMaM U CXEMaTUYHbIM PUCYHKAM (3KHJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETpP, JIBUTATENIb BHYTPEHHETO CTrOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI AJIEKTPUUECKUX IIeNeH € MOCJeNOBaTEIbHBIM U NapajluieIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX 1IENEH;

MPUBOANTH TMPUMEPHl (HAXOAWUTh HWH(OpPMAIMI0O O TpPHUMEpax) MPAKTHIECKOTO
UCIIOJIB30BaHUsI (U3MUYECKUX 3HAHWM B TIOBCEAHEBHOW JKU3HHM JUIsI 0OECTICUCHUS
0e30macHOCTH MPH 0OpaIIEHUH C TPUOOPAMH ¥ TEXHUIECKHUMHU YCTPONCTBAMU, COXPAHECHUS
37I0POBBsI U COONIOICHHS HOPM SKOJIOTHUECKOTO MTOBEJICHUS B OKPY>KalOIIeH Cpe/ie;

OCYIIECTBJIATh MOWUCK WHpopMaruu ¢uzndeckoro cojaepxkanus B VHTepHeTe,
Ha OCHOBE MMEIONIMXCS 3HAHUN U MYTEM CpPAaBHEHUS JOMOJHHUTEIBHBIX HMCTOYHUKOB
BBIICNATh WH(OpPMAIio, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIH30BaTh TIPW BBITIOJIHCHWH YYE€OHBIX 3aJlaHUd  HAyYHO-TIOMYJISIPHYIO
IUTEPATYpy (HU3UYECKOTO COJNEpPKAHMS, CIPABOYHBICE MaTEpPHUANbl, PECYpChl CETH
NutepHer, Bianerb npuéMaMd KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHE YCTHBIE COOONICHHS, 0000mas
uH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJEP)KaHMS, B TOM YHCIIC
nyOJIMYHO  TPEACTAaBISATH  PE3YyJbTaThl  MPOEKTHOM WM  HCCIEI0BATEIIbCKON
JEATEeNIbHOCTH, MPU 3TOM TPaMOTHO HCIIOJIb30BaTh M3YUYEHHBIA MOHATHIHBIN anmapar
Kypca (U3HUKH, COMPOBOXK/IATH BBHICTYIUICHNUE MTPE3CHTAIIUCH;

MIPU BBHITIOJIHCHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (DU3UYECKUX IPOIIECCOB
pacnpenensiTh 00sS3aHHOCTH B TPYMIE B COOTBETCTBUM C TIOCTABJIICHHBIMU 3aJa4aMH,
CJIEAUTh 3a BBHINOJHEHUWEM IUJIaHa JEHUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OIICHMBAaTh  COOCTBEHHBIM BKJIAJ B  JCATEIBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHUKATHBHOE B3aUMOICHCTBUE, MPOSBIISISI TOTOBHOCTh Pa3peniaTh KOH(IUKTHI.

25



K koHiy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH y 00yYarOUIUXCsl YMEHU:

UCIIOJIb30BaTh MOHSTHUS: CHCTEMa OTCYETa, MaTepuajbHas TOYKA, TPACKTOPHS,
OTHOCUTEILHOCTh MEXaHMYECKOro JBHWXKEHHUS, Aedopmanus (ynpyras, MmiacTUYecKas),
TpEHUE, IIEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh U MEPErPY3KU, IEHTP TSHKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPIOIO Teja, paBHOBECHE, MEXAaHUYECKUE
KOJIeOaHWMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1alIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-u3JIy4eHUs, U30TOIbI, siIepHAas SHEPTEeTUKA;

paszinyarh ABJACHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUYKEHUE, CBOOOHOE MaIeHUE TeJl, PABHOMEPHOE
JBH)KCHUE TI0 OKPYXKHOCTH, B3aUMOJICHCTBUE TE€J, PEAKTUBHOE JIBHXKCHHUE,
KoJjebaTenbHOe IBIDKCHHE (3aTyXamllre W BBIHYXKIACHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, PSMOIMHEITHOE pacIpOCTpaHEHUE, OTPAKEHUE
Y NIPEJIOMJIEHUE CBETA, MIOJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE OEJIOro CBETa
B CHEKTP M CJOXEHUE CHEKTPaJbHBIX IIBETOB, AUCIEPCHsl CBETAa, E€CTECTBEHHAas
PaAOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOrO CIIEKTpa U3IYyUEHHUs) MO OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOMIUX JaHHOE (hU3HUECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YYECHHBIX (PU3NUECKUX SBIICHUN B OKPYKAIOIIIEM MHUPE
(B TOoM uucie pu3zndyecKkue sBJICHUS B IPUPOJIE: MPUIUBBI U OTIUBBI, JIBUKEHUE TIAHET
ConHe4YHOM CUCTEMbI, pEaKTUBHOE JIBU)KEHUE KUBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB
KUBOTHBIMM, 3EMJIETPSICEHUE, CEUCMHYECKHUE BOJHBI, IyHaMH, 3XO0, IIBETa Tel,
ONTUYECKUE  SIBJIEHUS B  MpUpOJie, OHOJOTUYECKOE  JEHCTBUE  BHJIUMOIO,
yIbTPa(hHOIETOBOTO M PEHTICHOBCKOTO H3JIYYEHUH, €CTECTBEHHBIM PaTUOAKTUBHBIN
(G oH, KOCMHYECKUE JTyUd, PAAMOAKTUBHOE U3JIYICHHUE MPUPOTHBIX MUHEPAJIOB, JICHCTBIE
PAAMOAKTUBHBIX H3JIYYEeHUH Ha OpraHu3M 4elioBeKa), MpU 3TOM NEPEeBOJUTH
MPAKTUYECKYIO 33/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (TPU3HAKU)
(bU3NYECKUX SIBICHUM;

OMKCHIBATh HW3YYCHHBIE CBOHCTBA Tl © (U3UYECKUE SIBICHHS, WCIOJB3YS
dbu3ndecKue BEIMYUHBI (CPEHsIss 1 MTHOBEHHAs] CKOPOCTh TeJla TIPU HEPaBHOMEPHOM
JBUKEHUHU, YCKOpPEHHUE, MepeMelleHue, MyTh, YIriIoBas CKOPOCTb, CHJIAa TPEHHs, Cuia
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOHOTO IMaJIeHNs, BEC TeJla, UMITYJIbC Tea,
UMITYJIbC CUJIBI, ME€XaHU4ecKkas padoTa MU MOIIHOCTb, MOTEHIMAJIbHAS SHEPTUs Tea,
HNOJHSITOrO0 HaJ TOBEPXHOCTBHIO 3€MJIM, MOTEHLMAJIbHAS YHEPrUsl CXKATOM NPYKUHBI,
KHHETHYECKasl SHEPTHUS, TIOJTHAS MEXaHWYECKasi JHEPTHs, IEPUOJT U YacTOTa KOJIeOaHui,
JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKA3aTelb
MPEJIOMJICHUST CPENbl), MPU OMUCAHWUU TPABUIHLHO TPAKTOBATh (DU3WYECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUYCHUS] M €IUHUIBI (QU3HUECKUX BEIUMYMH, HAXOAUTh
bopMyJIbl, CBSA3BIBAIOUIME JTAHHYIO (U3MYECKYIO0 BEIMYMHY C JPYTUMHU BEIMYMHAMM,
CTPOUTH TPAPUKH U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHH;
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XapaKTepU30BaTh CBOMCTBA Tell, (PM3MYECKHUE SIBICHHS W MPOIECCHI, HCIOIB3YS
3aKOH COXpaHEHHsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUI CYIEPIIO3UIIUU
CWJI, TPUHIUI OTHOCUTENBHOCTH ['amuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHSI
UMITYJIbCA, 3aKOHBI OTPKECHUSI U MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHCHUS 3apSI0BOTO
U MacCOBOTO UYHCEN TPH SIEPHBIX pEaKIusAX, MNP OSTOM JaBaTh CIIOBECHYIO
(GbopMyITHPOBKY 3aKOHA ¥ 3aIMCHIBATh €r0 MATEMAaTUYECKOE BRIPAKEHUE;

OOBSACHATH (PU3NYECKHUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalluii  TPAaKTUKO-OPHMEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpoil Ha 2—3
W3YYCHHBIX  CBOMCTBa  (DU3WYECKUX  SBICHUM, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3anadyd (OMHUpAIOIIUEecs Ha CHCTeMy H3 2-3 ypaBHEHHN),
UCIIOJIB3YysI 3aKOHBI M (DOPMYJIbI, CBSI3bIBAOIMINE (PU3WYECKHUE BEIWYWHBI: HA OCHOBE
aHallM3a yCJIOBHUS 3a/layyl 3alUChIBATh KPATKOE yCIOBHUE, BBIABISATH HEAOCTAIONINE HITH
U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYJIBI, HEOOXOTUMBIC NJISi PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUST (PU3HUECKON
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIMTh MPH MOMOIIU (U3NUECKUX
METO/IOB,  WCIIOJB3ys  OMHCAaHWE  WCCIICNOBAHUS,  BBIACHATH  IPOBEPSIEMOE
MPEANOJIOKEeHNEe, OICHNUBATh MPABUIBHOCTh TMOPSAKAa IPOBEACHHS WCCIEIOBAHNUA,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHUPOBATH PE3YIbTaThl HAOIIOACHUI U OTIBITOB;

NPOBOJUTH OMBITHI IO HAOMIOACHHUIO (DU3MUECKUX SBICHUN WIH (PU3NIECKUX
CBOMCTB Ten (W3yueHUE BTOPOro 3akoHa HBIOTOHA, 3aKOHAa COXpaHEHHS DSHEPTHH,
3aBUCUMOCTH MepUOia KOJIeOaHNN MPY>KUHHOTO MAaSTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY>KWHBI W HE3aBUCHUMOCTH OT AaMIUIUTYABl MAaJbIX KOJeOaHW, MPSIMOIHHEIHOE
pacmpocTpaHEHUE CBETa, Pa3lOoKEHHE OENOro CBeTa B CIEKTP, M3yUYeHHUE CBOWCTB
U300paxKeHHs B IJIOCKOM 3€pKalie U CBOMCTB M300pa)KeHUs MpeaMeTa B cOOMparoIei
JIMH3€e, HAOII0IEHUE CIUIONIHBIX M JIMTHEWYAThIX CIICKTPOB U3ITyUYEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY U3 M30BITOUHOTO HabOpa 000pyIOBaHUS, OMMMCHIBATH X0 OTBITA U
€ro pe3yJbTaThl, JOPMYIUPOBATH BHIBOIBI;

MIPOBOANTH MPH HEOOXOJAUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTpeesisi CpeIHee
3HAYEHUE U3MepsieMOol BeIUYrHbl ((POKYCHOE pacCTOSTHUE COOMparolmeld JMH3bI),
000CHOBBIBAThH BEIOOP cIOc00a U3MEpeHus (M3MEPUTETHHOTO MPUOOpa);

MPOBOUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PM3NIECKUX BEJIMUMH C UCIIOJIb30BAaHUEM
NPSIMBIX H3MEPEHUH (3aBUCUMOCTbH IyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBHYKEHUH
0e3 Ha4aJIbHOW CKOPOCTH, TIEpHOJa KOJIeOaHW MAaTeMaTUYECKOTO MAasSTHUKA OT JJTUHBI
HUTH, 3aBUCIMOCTH YIJIa OTPaXCHHsI CBETa OT YyIJa MaJCHUsA W yIJa MpeJoMIICHHUS
OT yTIJIa MMajJieHus): TUIAHUPOBATh MCCIIEOBAHNE, CAMOCTOSATEIHHO COOMPATh YCTaHOBKY,
(bUKCUpPOBaTh PE3yIbTATHI TOJYYCHHONW 3aBUCUMOCTH (M3MYECKUX BEJIMYMH B BUJE
TabuIl U TpadMKOB, IeTaTh BBIBOABI IO Pe3yIbTaTaM HCCIIEAOBaHNUS;
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NPOBOANTH KOCBEHHbIE M3MEPEHUS (U3MYECKUX BEIUYMH (CPEAHSSI CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHUE CBOOOJHOIO MajeHHs,
HKECTKOCTh MPY>KUHBI, KOADOUIIMEHT TPEHUsl CKOJIbKEHHUs, MeXaHudeckas padora u
MOIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHUYECKOTO U MPY>KUHHOTO MasTHUKOB,
ONTHYECKAsl CUjla COOMpArOLEH JIMH3bI, PATMOAKTUBHBIN (DOH): TIIaHUPOBATH U3MEPEHUS,
coOuparh HSKCHEPUMEHTANbHYIO YCTAHOBKY M BBIINOJHATh W3MEPEHHUs, CIEeays
NPEJIOKEHHOW HWHCTPYKIUHU, BBIYUCIATH 3HAYCHHE BEIUYUHBI WU aHAIU3UPOBATh
MOJIyYeHHBIE PE3YJIBTATHI C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUN;

cobyrofaTh MpaBuja TEXHUKA OE30MAaCHOCTH IIpu paboTe ¢ JabopaTOpHBIM
obopynoBaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKH U3YUYECHHBIX (PU3NYECKUX MOJIECH: MaTepuaIbHast
TOUYKa, aOCOJIOTHO TBEPJAOE TEJIO, TOUCYHBIH MCTOYHUK CBETa, JydY, TOHKas JIMH3A,
IJIaHeTapHasi MOJIENb aTOMa, HYKJIOHHAs! MOJIeJIb aTOMHOTO $]1pa;

XapaKTepU30BaTh MPHUHIIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPOM HA UX OMUCAHUSA (B TOM YUCIE: CIUAOMETP, JATYUKU MOJOKECHHUS,
paccTosiHUSL U YCKOPEHHUS, PAaKeTa, HX0JIO0T, OUKH, IEPUCKOT, (oToanmnapar, ONTUIECKUE
CBETOBOJbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOJIb3ysd 3HAHUSA
0 CBOICTBax (PM3UYECKUX SABJICHUIN U HEOOX0AMMBbIe (PU3NUECKHe 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUUYECKHUX MPOLECCOB MPU PEIICHUU
y4eOHO-TIPAKTUUECKUX 3a/1ay, ONTHUYECKUE CXEMbl I TMOCTPOSHHUS H300paxKeHH
B IUIOCKOM 3€pKajie U COOMpAIOIIen JTUH3E;

MPUBOAUTH NPUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpUMEpax) NPAKTUYECKOTO
UCTIONb30BaHUsl (PU3MYECKUX 3HAHUM B TOBCEAHEBHOW >KM3HU sl OOeCredeHHs
O0e3omacHOCTH TMpu oOOpamieHuu ¢ NOpudoOpaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXPaHEHUS 3/10POBbs U COOIIOJICHHSI HOPM DKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIeH
cpene;

OCYUIECTBJIATh MOUCK HWH(pOpMmanuu Qunyeckoro conepxkanus B HHTepHeTe,
CaMOCTOSITENIbHO (OPMYNIUPYsl TOUCKOBBIM 3ampoC, HAXOIUTh MYTH OMNPEICICHUs
JIOCTOBEPHOCTH TIOJIyYeHHOW HHQOpMallMd Ha OCHOBE HWMEIOIIMXCA 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIONIb30BAaTh MPHU  BBIIIOJIHEHUU YYEOHBIX 3aJlaHUi  HAYYHO-TIOMYJIAPHYIO
JIUTEPATYpy (HU3UUYECKOTO COJEpKAHMs, CIPABOYHBIE MaTEpHaNbl, PECYpChbl CETH
WUutepuer, Bnaaerb nOpuéMaMud KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
uH(OpPMAITUHU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE W YCTHbIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMU W3 HECKOJbKMX HCTOYHUKOB (PU3NYECKOTO COJACpKaHUsS, MyOIMYHO
MPENICTABIISATh PE3ybTaThl IPOESKTHON HIIM UCCIIEOBATENbCKOU AESTENBHOCTH, PU 3TOM
rPaMOTHO HCMOJIb30BaTh W3YYCHHBIM NOHATUMHBIA ammapar HM3y4aeMmMoro paszelia
Gu3MKK W COMPOBOXIATh BBICTYIUIGHHWE TMPE3EHTAIMel ¢ yd4€TOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
No Haumenosanue KonuuaectBo | [Iporpammuoe conepkanrie |  OCHOBHBIE BUJIBI JE€ATEILHOCTH 00YYaAIOIIUXCS
/Tt pa3/iesioB U TeEM 4acoB

y4eOHOro npeaMera

Paznen 1. ®usuka u ee poJib

B IIO3HAHUM OKPY’KAK0IIEro Mupa

BeNM4YnH. Pu3nyeckue
npuOopsl. [lorpemnocTs
U3MEPEHUMN
MexyHapoHas cucteMa
€IUHULL

1.1 | ®usuka — Hayka 2 ®dusuka — HayKa o pupoje. | BoisiBneHue paznuunii Mex1y GU3NUECKUMU U
0 MpUpoe SBneHUsI TPUPOIBI. XUMHUYECKUMU TTPEBPAIEHUSIMHU.
dusnyeckue SIBICHUS: Pacno3naBanue u kinaccudukarus GU3nIecKux
MEXaHUYECKHUE, TCIUIOBBIC, | SABJICHHWI: MEXaHHMUYCCKHUX, TEIIJIOBBIX,
ANEKTPUUYECKUE, AIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBLIC, Habmnronenue u onvcanne Pu3NUeCKuX sIBJICHUN
3BYKOBBIC
1.2 | ®usuueckue 2 dusnueckre BETUUYNHEIL. OnpeneneHue UEeHbI JETCHUS ITKAIbI
BEJINYHHBI N3mepenue puznueckux HM3MEPUTEIHLHOTO IPUodOpa.

N3mepeHnune TMHENHBIX Pa3MEPOB TEII U
MMPOMEXKYTKOB BPEMEHH C YYETOM MOTPEIIHOCTEM.
N3mepenne 00bEMa )XKUAKOCTH U TBEPIOTO TeA.
N3mepeHne Temneparypsl pyU MOMOITU
KUJKOCTHOTO TEPMOMETPA U JaTYUKA
TeMIEPaTypPHI.

BrInosHeHne TBOPUYECKUX 3aJaHUI 110 IOUCKY
CII0CO0OB U3MEPEHUST HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTHK, HAIPUMEDP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJILIIUX PACCTOSIHUM, MaJTbIX
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POMEXYTKOB BpeMeHu. O0cyxienne
npeaiaraeMbIX Coco0oB

1.3. | EcTrecTBeHHO- 2 Kak ¢usuka u npyrue BoiaBimkeHue runotes, 00bACHIIOMUX MTPOCTHIE
HAy4YHbIA METOJI €CTECTBEHHBIE HAYKH SBJICHMSI, HAIIpUMED:
IIO3HAHUSA U3y4aroT IPUPOLY. — IIOYEMY OCTaHABIIMBACTCS JBHKYILEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJILHON TOBEPXHOCTH TEJIO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYyIO [TIOrOJly B CBETIION OJEXKAC
HaOJII0/IeHUE, TIOCTAHOBKA | MpOXJIaiHel, yeM B TéMHOI. [Ipennoxenue
Hay4HOI'0 BOIIPOCa, CHIO0COO0B MPOBEPKH THIIOTE3.
BBIJIBUKEHUE TUIIOTES, [IpoBeneHue uccaeqoBaHus O MPOBEPKE KAKOK-
AKCIIEPUMEHT 110 IPOBEPKE | JTMOO rUIOTE3HI.
TUIIOTE3, OOBSICHEHHE [Toctpoenue npocTeiiux Moenae Gpuandeckux
Ha0JII0/1aeMOT 0 SIBJICHUSI. SBJICHUH (B BUJI€ PUCYHKOB WJIM CXEM ), HAIIPUMED
Onucanue pu3NUECKUX IaJICHUE NPEAMETA; IPSIMOJIMHENHOE
SIBJICHUH C TOMOILBIO pacnpocTpaHEHUE CBETa
MOZeIIen
Hroro no pazgeny 6
Paznean 2. IlepBoHayasibHbIe CBe/IeHHSI O CTPOEHUM BellecTBA
2.1 | Crpoenue BemiecTBa 1 Crpoenue BeliecTa: Habmronenue u MHTEpIpeTanus OnbITOB,

aTOMBI M MOJIEKYJIbI, UX
pa3Mepsbl. ONbITHI,
JOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHUE
BEILECTBA

CBUCTEIHCTBYIOINUX 00 AaTOMHO-MOJICKYIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPCHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C UCMoJib30BaHueM ¢ororpaduii, MOTyIeHHBIX
Ha aTOMHOM CHUJIOBOM MUKpockore (ACM) —
nabopaTtopHas pabora o Teme: «OreHKa
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TMaMeTpa aToMa METOJIOM PSJIOB
(c ucnonp3oBanueM ororpaduii)y.
OmnpeneneHre pa3MepoB MaJbIX T

2.2 | JIBmxkeHue u
B3aUMOJICHCTBHE
YaCcTHUI BEIISCTBA

JIBH>KEHME 4aCTHII
BeniecTBa. CBs3b CKOPOCTH
JIBIDKCHMS YaCTHII

C TEMIIEPATYPOH.
BpoyHOBCKO€ nBHXXEHUE,
g ysusi.
B3aunmopeiictBue yacTuiy
BEILIECTBA: IPUTSIKEHUE U
OTTaJIKUBaHHUE

Habmonenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U siBIICHUS TUdPy3umn.

[IpoBenenune u 00OBICHEHUE OTIHITOB

10 HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS T'a30B.
[IpoBenenue u 00BICHEHUE ONBITOB 1O
OOHAPYKCHHIO CHUJT MOJICKYJISIPHOTO MPUTSHKCHHUS
U OTTAJIKUBaHUS

2.3 | ArperaTHbie
COCTOSIHHUS BEILIECTBA

ArperaTHbl€ COCTOSHUS
BEILIECTBA: CTPOCHUE ra3oB,
KUJIKOCTEU U TBEPABIX
(KpUCTAITMYECKHX ) TEII.
B3auMocBs3p Mexy
CBOWCTBaMH BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHO-MOJIEKYJISPHBIM
ctpoenrneM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUN
BO/IbI

Onucanue (¢ UCIOIB30BAHUEM ITPOCTHIX
MoO/ieJieil) OCHOBHBIX Pa3iu4Mil B CTPOCHHUH ra3oB,
KUJIKOCTEU U TBEPABIX TEIL.

OObsicHEHUE MAJION COKMMAEMOCTH KUIKOCTEN U
TBEPABIX TeJl, OOIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TEN U
TEKYUYECTH KUJIKOCTH.

[IpoBeneHnE ONBITOB, JOKA3bIBAOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIbI YACTHIIBI HAXOIATCS
B CpEJIHEM JaJbllie APYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIEHUE B3aUMOCBS3U MEXITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIBI U
CYILIECTBOBAHHEM BOJIHBIX OPraHU3MOB

(MC — Ouomnorus, reorpadus)

Hroro no pazneny
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Pa3nen 3. /IBuskeHue ¥ B3aUMOAeliCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanunueckoe nBuxenue. | McciegoBanue paBHOMEPHOTO IBUKECHHUS,
JIBUKCHHE PaBHOMEpHOE 1 OIpeJIeIEHNE €T0 PU3HAKOB.
HepaBHOMEepHOE fBmkenHne. | HabmoneHne HepaBHOMEPHOTO IBUKEHUS U
Ckopocts. Cpenusis OTIpe/IeNICHUE €r0 OTINYNN OT PABHOMEPHOTO
CKOpPOCTbH NPU JBUKECHMSL.
HEpaBHOMEPHOM Omnpenenenre CKOPOCTH paBHOMEPHOTO
nBWKEHUHU. Pacuér nytr 1 | ABMOKEHHMS (IIApUKa B KUIKOCTH, MOJEIIH
BPEMEHU JIBHKCHUS AJIEKTPUUYECKOT0 aBTOMOOWIIS U T.11.).
Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpycKa WM IIapHuKa 110 HAKJIOHHOM MJI0CKOCTH
Pemienue 3aga4 Ha onpeneieHue myTu, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JIBUKECHHUSI.
Amnanu3 rpauKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHH
3.2 | Unepuus, macca, 4 SABnenue nnepuun. 3akoH | OObsACHEHUE U POTHO3UPOBAHUE SIBJICHUIA,

IIJIOTHOCTB

uHepuuu. B3anmopnercraue
TeJI KaK IPUYMHA
W3MEHEHUSI CKOPOCTH
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTHU TeJIa.
[InoTHOCTH BelecTBA.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJ

B equHHIE 00BEMA
BEIIECTBA

0OyCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
MIPOUCXOJIHT MPU TOPMOKCHUH HITH PE3KOM
MaHEBpPE aBTOMOOWJIS, TOYEMY HEBO3MOKHO
MTHOBEHHO ITPEKPATUTh JIBMYKCHHE Ha BEJIOCHIIC]IC
WIK CaMOKAaTe U T. 1.

[IpoBencHNE M aHAIIN3 OIIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBVDKEHUS TeJa B PE3yJIbTaTe JCHCTBUS HA HETO
JAPYTHUX TEI.

Pemenue 3ama4 Ha onpeieIeHUE MAcChl TENA, €ro
00BbEMa M INIOTHOCTH.
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IIpoBenenne u aHanu3 OIBITOB,
JEMOHCTPUPYIOUIUX 3aBUCHUMOCTb U3MEHEHUS
CKOPOCTH T€Jia OT €r0 MacChl IpU
B3auMozeiicTBuM Tei. M3mepenue maccsl Tena
pa3IMYHBIMU CIIOCO0AMU.

Omnpenenenre MIOTHOCTH TeJa B PE3yJIbTaTe
U3MEPEHUS €ro Macchl U 00bEMaA

3.3

Cuna. Buaper cun

14

Cuia Kak XxapakTepUCTHKa
B3aUMOJEHCTBUS TE.
Cuita ynpyroctu v 3aK0H
I'yka. 3mepenune cumsl

C IOMOIIBIO TMHAMOMETPA.
SIBNIEHUE TATOTEHUA U CHJIA
TsokecTH. Cuiia TSKECTH
Ha JPYTUX IIaHeTax.

Bec Tenma. HeBecomocTs.
Cnoxenue cuil,
HAIIPaBJICHHBIX 110 OHOMN
PAMOM.
PaBHOzercTBYIOIIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIb>KEHHS U TPEHUE
nokos. TpeHnue B mpupojie
U TEXHUKE

W3y4eHnne B3anMOICHCTBUS KaK IPUYUHBI
M3MEHEHUsI CKOPOCTH TeJla WK €ro Aedopmaruu.
Onucanne pealbHbIX CUTYalli B3aMMOICHCTBHSI
TEJ C TOMOIUIBIO MOJIENEH, B KOTOPBIX BBOAUTCS
MOHSTHE U N300paKeHNE CUITBI.

N3yuenue cunsl ynpyroctu. MccnenoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT Y/UTHHEHUS
PE3MHOBOTO THYPa WIH MPY>KUHBI

(c moctpoenuem rpaduka).

AHanu3 NpaKTUYECKUX CUTYaINi, B KOTOPBIX
MIPOSIBIISICTCS ICUCTBUE CUITBI YIIPYTOCTH
(ynpyrocts Msi4a, KpOCCOBOK, BETOK JIEpeBa

u 1p.).

AHanu3 CUTyalui, CBI3aHHBIX C SBICHHUEM
TATOTCHMUS.

OObsicHEeHNE OPOUTATEHOTO IBUKEHUS TUIAHET

C MCTIOIH30BAaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPITUH.

M3mepenue Beca Tela ¢ MOMOIIBI0 JHHAMOMETPA.
OG6ocHOBaHME ATOTO CIIOCOOa U3MEPEHUS.
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Ananu3 u MOJICIIMPOBAHUC ABJICHHUA HCBCCOMOCTH.

DKCIEpUMEHTAIBHOE MOJIyYeHUE MTPaBUIIa
CJIO>KEHUSI CUJI, HAITPABJICHHBIX B/I0JIb OJJHOM
npsiMmoid. OnpeieNIeHne BETUYNHBI
PaBHOJICMCTBYIOIIEH CHIL.

N3ydeHne cuibl TPEHHS CKOJIBKEHUSI U CUITBI
TPEHUS MMOKOSI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CHWJIbI JABJICHUSI U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEN.

AHanu3 NpakTUYECKUX CUTYALUM, B KOTOPBIX
MPOSBIISICTCS AEUCTBUE CUIIBI TPEHUS,
UCITOJIB3YIOTCS CITOCOOBI €€ YMEHBIIEHUS WU
yBeIIMYEHHUS (KaTaHUE Ha JIbIXKAX, KOHbKAaX,
TOPMOKEHHE aBTOMOOWJISA, UCIIOJIb30BaHUE
MOAIIUITHUKOB, IMJIaBaHNE BOJAHBIX JKUBOTHBIX
u 1p.). Pemenue 3a1au ¢ MCroab30BaHUEM
dhopmyt 115 pacd€Ta CHITBI TSXKECTH, CHITBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pasgeny 21

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3oB

4.1 | daBnenue. Ilepenaua 3
TABIICHUST TBEPIBIMU
TETaMH, KUJAKOCTIMU
U Ta3aMu

Hasaenne. CriocoOsbI
YMCHBIIICHUS ¥ YBEITMYCHUS
nasieHus. JlaBienue rasa.
3aBHCUMOCTE JaBJICHHS
rasa oT 0onéma,
TEMIIEPATYPHI.

AHanu3 1 00bSCHEHHUE OIBITOB U MPAKTUIECKUX
CHTYaIUi, B KOTOPBIX MPOSIBIISIETCS CHJIa
JaBIICHUSI.

ObocHOBaHME CIOCOOOB YMEHbBILICHUS U
YBEIMUYCHHS JaBIICHHUSI.

M3yueHue 3aBUCUMOCTH JJaBJICHUS ra3a
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[lepenaua naBneHus
TBEPABIMU TEIIAMHU,
KUJIKOCTSIMHU U Ta3aMH.
3akon Ilackans

0T 00BbEMa U TEeMIIEpaTyPHl.

N3ydyeHne ocoOeHHOCTEN nepeaun AaBJICHUS
TBEPABIMU TEJIAMU, KUIKOCTAMU U Ta3aMU.
O0ocHOBaHME PE3yJIHTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
’KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCHEpUMEHTAIBHOE 1I0KA3aTENBCTBO 3AKOHA
ITackass.

Pewmenue 3ana4 Ha pacy€r qaBICHUS TBEPAOTO
Tela

4.2 | laBmeHue )KUAKOCTH 3aBUCUMOCTH JaBJICHUS HccnenoBaHue 3aBUCUMOCTH JABJICHUS KUIKOCTU
KHUJTKOCTH OT TJTyOUHBI. OT ITyOHHBI IOTPYKEHUS U TJIOTHOCTH KUIKOCTH.
ITueBMaTHueckue Mamuuel. | Habmonenne u 00bSICHEHNE THAPOCTATUYECKOTO
['unpocratuaeckuit rapajiokca Ha OCHOBe 3akoHa Ilackass.
napajokc. Coobmaromuecs | 3ydueHune cooOmaronmxcs cocyaoB.
cocyasl. [ 'uapaBanyeckue Pemienue 3ama4y Ha pacy€T qaBiIEHUS KUIKOCTH.
MEXaHW3MBbI OOBsicHEHUE TIPUHITUIIA JICUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATHYECKUX
MaIllvH.
AHanu3 1 00BSCHEHNE IPAKTUICCKUX CUTYAITUH,
JIEMOHCTPHUPYIOUIUX MPOSBICHUE TaBJICHUS
KUAKOCTH 1 3aKoHa [lackamns, Hampumep
MPOIIECCOB B OPTaHU3MeE TIPH TIIYOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCIepuMEHTaIbHOE 0OHAPYKEHHE
TaBJICHHUE aTMoc(epHOe TaBIeHUE. aTMOC(EpHOro JTaBJICHUSI.

[Ipu4nHbBI CyIECTBOBAHUS

AHanu3 1 00bSICHEHNE ONBITOB U IMPAKTUYCCKHUX
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BO3IYITHON 000I0UKH
3emuin. OnbiT Toppuyesy.
N3mepenne armochepHoro
JABJICHUSI. 3aBUCUMOCTD
aTMOC(EpHOTO J1aBJICHUS
OT BBICOTHI HAJl YPOBHEM
mops. [Tpubopsr

TUTSI I3MEPEHUS
aTMOC(EPHOTO JTABICHHS

CUTYalllM, CBSI3aHHBIX C JICUCTBUEM
aTMOC(EPHOTO JaBICHUS.

OObsicHEHUE CYIIECTBOBAHUS aTMOC(eEpbl
Ha 3eMJI€ ¥ HEKOTOPBIX [JIAHETAX WJIU €€
OTCYTCTBUS Ha APYrux ruianeTtax u JlyHe.
OOBbscHEeHNE U3MEHEHUS TUIOTHOCTH aTMOC(EPDI
C BBICOTOM M 3aBUCUMOCTU aTMOC(HEPHOTO
JABJIEHUA OT BBICOTHI.

Pemenue 3a1a4 Ha pacu€t aTMOC(hEepHOTO
JABJICHUA.

N3yuenue ycrpoiicTBa 6apomeTpa-aHeponaa

4.4

JlericTBUE )XUJKOCTHA U
rasza Ha Iorpy>K€HHOE
B HUX TEJIO

JleicTBUE )KUAKOCTH U ra3a
Ha MOTPYKEHHOE B HUX
Teno. BerTajgkuBaromniasa
(apxumenoBa) cuiia. 3aKoH
Apxumena. [limaBanue Te.
Bo3znyxonnaBanue

DKcnepuMeHTalIbHOE 0OHAPYKEHHE JIEUCTBUS
AKUJKOCTH U ra3a Ha IOrpyKEHHOE B HUX TENO.
OrnpeneneHue BbITATIKUBAIOIIEH CUJIBL,
JICVCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KUJIKOCTb.

[IpoBenenue u 00CyX ACHHUE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITUIKUBAIOIIEN CUJIbI, ICHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa MOTPYKEHHOM

B )KUJIKOCTh YaCTH TE€NA U OT IJIOTHOCTH
KUJIKOCTH.

lIposepka nezasucumocmu 8bimaaKugaiower
Cubl, Oelicmayioujell Ha mejio 8 HCUOKOCMU,
om maccvl meaa.

HccenenoBanue 3aBUCMMOCTH Beca TeJla B BOJE

0T 00BbEMa MOTPYKEHHOM B )KUIKOCTh YaCTH TeNa.
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Pemenue 3aa4 Ha IpUMEHEHUE 3aKOHA
Apxumena v yclIOBUs IIJIaBaHUS TEJI.
KoncTtpynpoBanue apeomerpa wim
KOHCTPYHMPOBAHHUE JIOJIKU U ONPEIEIICHHE €€
Ipy30I10ABEMHOCTH

Hroro no pazneny

21

Paznen 5. Pabora 1 MOIIHOCTh. JHEPIUs

5.1

PaGora u MomHoCTh

3

Mexanunueckas padoTa.
MoImHOCTh

DKCNEPUMEHTAIBHOE ONPEIETICHUE
MEXaHHYECKON pabOThI CUJIBI TSHDKECTH

MIpY MAJICHUU TeJIa U CUJIbI TPEHUSA

[IPU PABHOMEPHOM TEPEMEIICHUU TENa

10 TOPU3OHTAIIBHON MMOBEPXHOCTH.

Pacuér momHOCTH, pa3BUBaEMOM NPHU MOABEME
10 JISCTHHIIE.

Pemenue 3agau Ha pacy€T MEXaHUUYECKOM pabOThI
Y MOIIHOCTH

52

[IpocTbie MEXaHU3MBI

IIpocTeie MEXaHU3MBI:
pbIyar, 0J0K, HaKJIOHHas
I0cKOoCTh. [IpaBuio
PaBHOBECHs pblyara.
IIpumenenue npasuna
pPaBHOBECHS pbIyara

K 0JIOKY. «3010TO€
rpaBuio» Mexanuku. KIT/]
IIPOCTBIX MEXaHU3MOB.
IIpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpenesneHre BBIUTPHIIIA B CUJIE TPOCTHIX
MEXaHHM3MOB Ha IIpUMepe phluara, oJABUKHOTO U
HEIMOABIKHOTO OJIOKOB, HAKJIOHHOM INIOCKOCTH.
UccnenoBanue ycioBUsl paBHOBECHS pblyara.
OOGHapy>keHHe CBONCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
HCIIOJIb3YEeMBIX B OBITY M TEXHHUKE, a TAKXKE

B )KHUBBIX OpraHU3Max.

DKCIepUMEHTAIbHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT pH MPUMEHEHUHN TTPOCTHIX MEXaHU3MOB.
Onpenenenue KII/[ HakTOHHOM MJTIOCKOCTH.
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Pemenune 3a1a4 Ha MpUMEHEHUE TPaBUIIA
paBHOBecus peryara v Ha pacuet KII1/]

5.3 | Mexannyeckas 4 Mexanuueckas SHEpTusl. DKCnepuMeHTAIbHOE ONpeIe]IeHUE N3MEHEHHUSI
DHEPTHUs Kuneruueckas u KMHETUYECKOW U MOTEHIIMAIbHOW SHEPTUU Tea
NOTEHIMAIbHASI SHEPT U IIPU €r0 CKaTbIBAHWHU 110 HAKIIOHHOM MJIIOCKOCTH.
[IpeBpamenue ogroro Buna | DopmynupoBaHue Ha OCHOBE UCCIENOBAHUS
MEXaHUYECKON YHEPTrUuu 3aKOHa COXPAaHEHUsI MEXaHUYECKON SHEPTHUHU.
B Ipyroi. 3akoH OO6cy:xneHne rpaHull TPUMEHUMOCTH 3aKOHa
COXpaHEHUSs SHEPTUU COXpaHEHUSs YPHEPTUU.
B MEXaHUKe Pelenue 3aa4 ¢ UCMoJIb30BaHUEM 3aKOHA
COXpaHEHUSs YPHEPTUu
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68
YACOB 110 I[TPOI'PAMME
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8 KIIACC

Ne
/o

Haumenosaunue
pa3nenoB U TEM
y4eOHOro npeaMera

KomnnuecTtBo
4acoB

[IporpammMHOE conepKanue

OCHOBHBIE BUJIBI ICSATEILHOCTH O0YYaIOIIUXCS

Pasznea 1. TensioBbIe ABJI€HUA

1.1

CtpoeHue u cBOMCTBA
BEILECTBA

OCHOBHBIE [TOJI0KEHUS
MOJIEKYJISIPHO-KUHETUYECKON
TEOPHH CTPOCHMS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKyJ1. ONBITHI,
IIOATBEPKAAIOIIIE
OCHOBHBIE I0JIOKECHHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

Mopenu TBEpAOTO, JKUIKOTO
Y ra3000pa3HOro COCTOSIHUN
BELIECTBA.
Kpucrammueckue n
amopdHbIe Tena.
OOBbsicHEHUE CBOWCTB ra3os,
KUIKOCTEU U TBEPABIX TEJ
Ha OCHOBE IIOJIOKEHHUU
MOJIEKYJISIPHO-KUHETUYECKON
teopuu. CMaunMBaHUE U
KaWIISPHBIC SIBJICHUS.
TennoBoe pacmnpenue u
coKaTue

Habmoienne u MHTEpIpeTanus OnbITOB,
CBUJIETEIHCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPCHUEM
Pa3TNYHBIX BEIIECTB B BOJIC.

Pemmenwne 3amaq 1mo oreHMBaHUIO KOJUYECTBA
aTOMOB HJIM MOJIEKYJI B €IMHUIIE 00BEMA
BEIICCTBA.

AHanm3 TeKCTa IPEBHUX aTOMUCTOB (HArpuMep,
dbparmenTa moamsl Jlykpenus «O npupoje
BEIIICH») C M3JI0)KEHUEM 000CHOBAaHWUM aTOMHOM
TUIIOTE3bI (CMBICTIOBOE uTeHue). OleHKa
yOeaUTEIbHOCTH ATHX 00OOCHOBAHUIA.
OObsicHeHnEe OPOYHOBCKOTO JBMIKEHUS, SIBJICHUS
muddy3un 1 pa3Iuaril MeXy HHIMHA Ha OCHOBE
TIOJIO’KEHUH MOJIEKYJISPHO-KUHETUIECKOU
TEOPUHU CTPOCHHUS BEIIECTBA.

OOBsiCHEHUE OCHOBHBIX Pa3IN4Mil B CTPOCHHUH
ra3oB, )KHJIKOCTEU U TBEPABIX TET

C UCTIOJb30BAHHUEM ITOJI0KEHUI MOJICKYJISIPHO-
KWHETUYIECKOW TEOPHH CTPOSHUS BEIIIECTBA.
[IpoBeneHME OMBITOB MO BHIPAIITUIBAHUIO
KPUCTAJIJIOB TIOBAPEHHOM COJIM WITK caxapa.
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[IpoBenenme u 0OBSICHEHUE OIBITOB,
JIEMOHCTPUPYIONTNX KAMWIISIPHBIC SIBICHUS U
SIBJICHE CMaYMBaHUS.

OOBsiCHEHUE POJTH KAMMIUISIPHBIX SIBJICHUI

JUTSI TIOCTYTUICHHSI BOJIBI B OPTaHU3M PaCTEHUH.
Habmronenue, npoBeeHue U 00bsICHEHNE
OIIBITOB 110 HAOJIIOIEHHIO TEIIJIOBOTO
pacIIMpPEHUs Ta30B, KUIKOCTEH U TBEPIBIX TEII.
OO0pbsacHeHne coxpaneHus: 00bEMa TBEPIBIX TET,
TEKY4YECTH XKHJIKOCTH (B TOM YUCJIIE, PA3HUIIBI

B TCKYYECTH JUISI PA3HBIX KUIKOCTEH),

JIaBJICHMS rasa.

[IpoBeneHME OMBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTb JIaBJICHHUS BO3/yXa OT €ro 00bEMa U
HarpeBaHUs WIN OXJIAKICHUS, U X O0BSICHEHUE
Ha OCHOBE aTOMHO-MOJICKYJISPHOTO YYCHHS.
AHaIU3 IPaKTUICCKUX CUTYaIUi, CBA3aHHBIX

CO CBOMCTBAaMM Ta30B, KUIAKOCTEH U TBEPBIX TEI

1.2

TennoBele mpoueccsl

21

Temnepatypa. CBs3b
TEMIIEPATyPbI CO CKOPOCTBIO
TEIJIOBOTO JABMYKEHUS
yacTull. BHyTpeHHs4
sHeprus. CrocoOb
M3MEHEHUS! BHYTPEHHEH
SHEPrUu: TeIionepesaya u
coBepieHue padoTel. Buabl
TerIonepe1aun:

O060ocHOBaHME IPABIIT H3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE pa3IUYHBIX CIIOCOOOB M3MEPEHUS U
IIKAJT TEMIIEPATYPHI.

Hab6mronenne u o0bSICHEHNE ONBITOB,
JCMOHCTPHPYIOIINX U3MEHEHUE BHYTPCHHEH
SHEPTUM Tejia B pe3yJIbTaTe TEIIoNepeIadu 1
paOOThI BHEIITHUX CHIL.

Hab6monenre 1 00bSICHEHHE OIIBITOB,
o0CyXIeHHE TPAKTUYECKUX CUTYaIIHH,
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TEIUIONPOBOJAHOCTb,
KOHBEKIUS, U3ITyYCHUE.
KonuuecTBO TENIOTHI.

VYV nenbHas TEmI0EMKOCTD
BenecTBa. Temioo0MeH U
TETJIOBOE PAaBHOBECHE.
YpaBHEHHUE TEIIOBOTO
Oanmanca. IlnaBineHue n
OTBEpACBAHUE
KPUCTAJTTMYECKUX BEIIECTB.
VY nenpHasa TeIuioTa
TUIABJICHHUS.
[TapoobpazoBanue u
KonaeHcaus. Mcnapenue.
Kunenue. Y nenapHas
TEIJIOTa Mapoo0pa30BaHUSI.
3aBUCUMOCTB TEMIIEPATYPHI
KUIIEHUS OT aTMOC(EepHOTo
JIaBJICHUS.

BnaxnocTs Bo3myxa.
DHeprus TOIJIMBA.

VYV nenbHas TeImioTa
CropaHus.

[TpuHIMIIBI paOOTHI
TemaoBbIX ABurareneit KIT/]
TEIJIOBOT'O JBUTATEIA.
TenoBeIe ABUTATEIIN U

JEMOHCTPUPYIOIINX PA3JIMYHBIE BB
TEIUIONEPENAYU: TEIIONPOBOIHOCTb,
KOHBEKIHIO, H3ITyUECHHUE.

HccnenoBanue ABICHUS TEMI000MEHA

IIPA CMEIIMBAHUU XOJIOJHOM U TOPAYEN BOIBI.
Habmnronenue ycTaHOBICHHUS TETIOBOTO

PABHOBECHUS MEXKY TOpAYEH U XOJIOJHOM BOJOM.

Onpenenenue (M3MepeHNE) KOJTUYECTBA

TCIIOTHI, ITOJIYYCHHOT'O BOI[Oﬁ 1110)51 TEINJI000MEHE

C HArPEThIM METATUIECKUM ITAITUHAPOM.
Omnpenenenue (U3MepeHNe) yaeTbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemmenue 3anayu, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TETIOEMKOCTH

U TEII00OMEHE.

AHanu3 CUTyalui MPaKTUYECKOTO
MCITOJIh30BAHUS TEIJIOBBIX CBOWCTB BEIIECTB U
MaTepHUaJIOB, HAIIPUMED, B LIEIAX
AHEPTOCOEPEIKECHUS: TETUTON30JIAITHS,
sHEprocoeperarome Kpoliliu,
TEPMOAKKYMYJISITOPHI U T. 1.

Habmonenue sBiieHni ucnapeHus u
KOHJICHCAIUH.

HccnenoBanue nporecca uCnapeHus
PA3JIMYHBIX )KUIKOCTEH.

OObsicHEeHUE SIBJICHUIN UCTapeHUs U
KOHJICHCAIIMX HAa OCHOBE aTOMHO-
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3alIMTa OKPYKAIOIIEH
Cpenpl.

3aKOH COXpaHEHUS U
MpEeBpalICHUS] SHEPTUU
B TEIUIOBBIX Ipolleccax

MOJICKYJIIPHOTO YUCHUS.
HaGmonenue u o0bsicCHEHUE MTpoliecca KUTICHMS,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPATyPhI
KHUTICHUS OT JIABJICHU.

Omnpenenenue (M3MEpEeHNE) OTHOCUTEILHOMN
BJIQKHOCTH BO31IyXa.

HaGnronenue nporiecca riaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIbA.
CpaBHeHUE MPOIIECCOB IUIABICHUS
KPUCTAJUTMYECKUX TEJ M Pa3MITUCHUS

NpU HArpeBaHWU aMOPQHBIX TEJl.

Omnpenenenre (M3MEpEHUE) YACTLHOU TETUIOTHI
TUTaBIICHUS JIBJIA.

OObsicHEHUE SBIICHUH TUTABJICHUS U
KPUCTAJIITN3AIIMU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUCHHSI.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIIECCcax
TEIUIONEepeIadyn MPH IUIABJICHUH U
KPUCTAJIM3AIH, UCTIAPCHUH U KOHICHCAIINH.
AHanu3 cuTyanuii NpakTHYECKOTO MPUMEHEHHSI
SIBICHUH TUTaBJICHUS ¥ KPUCTAUIA3AIINAH,
HampuMep, MOJYIeHUE CBEPXIUCTHIX
MaTepHuasioB, COJIEBasi TPEJIKa U Jp.

Amnanu3 paboTel 1 00BICHEHHE TPUHITUTIA
JIEHUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brruucnenne Koamu4aecTBa TeIIOTHI,
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BBIJICJISIIOILIETOCS IPU CTOPAHUM PA3TUYHBIX
Bu10B ToruiuBa, u KIIJI nBurarens.
OO0cy)aeHue SKOJIOTUYECKHUX MOCTIEACTBUI
WCII0JIb30BAHUSA JIBUTATEE BHYTPEHHETO
CrOpaHusl, TEIIOBBIX U TUAPOIIEKTPOCTAHIUAN

Hroro o pazneiny

28

Pa3znen 2. Duaekrpuyeckne u

MarHuTHbIC ABJICHUA

2.1 | DnekTpudeckue
3apsbl.
3apsiKEHHBIE Tella U
UX B3aMOJICHCTBHUS

7

DIEeKTpU3aLUS TEN.

JIBa poaa 3JIEKTPUYECKHUX
3apsa0B. Bzanmonaencreue
3apsKEHHBIX TET.

3akoH Kynona (3aBUCUMOCTb
CHUJIbI B3aUMOJICUCTBUS
3apSKEHHBIX TEN

OT BEJIUYUHBI 3apSJI0B U
PACCTOSIHUSI MEXKTY T€JIaMu ).
DIIEKTPUYECKOE TTOJIE.
Hanpsxénnocts
AIEKTPUYECKOTrO MOJIS.
[IprHIMT cynepno3uuuu
ANEKTPUYECKUX MOJIEN

(Ha KaYECTBEHHOM YPOBHE).
Hocurenn anexkrpuueckux
3apsii0B. DJIEMEHTAPHBIN
AIEKTPUYECKUH 3apsia.
Ctpoenue aToma.
[IpoBonHUKYN U

HaGnronenue u mpoBeIeHUE ONBITOB

T0 AJIEKTPU3AIMH TN MIPU COMPUKOCHOBEHUU U
WHIyKLIHUEH.

HaGmonenue u 00bsICHEHNE B3aUMOACHCTBHS
OJTHOMMEHHO ¥ PA3HOMMEHHO 3apsKCHHBIX TEIL.

OObsicHEHUE IPUHIUIIA IEUCTBHS SJEKTPOCKOTIA.

OOBbsICHEHUE SBICHUH DJICKTPHU3AIIUN

MIPU COMTPUKOCHOBEHUH TEJI U HHIYKITHEH
C UCIIOJIb30BAaHUEM 3HAHUM O HOCUTEIAX
AIIEKTPUYECKUX 3apSJIOB B BEIIECTBE.
Pacno3naBanue n 0ObSICHEHHE SIBIIEHUM
AIICKTPU3AIIMY B IIOBCETHEBHOM YKU3HHU.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTFOCTPUPYIOIINX 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsa.

HaGroieHue ombITOB 10 MOJCITHPOBAHUIO
CUJIOBBIX JIMHUH AJIEKTPUYECKOTO TOJIS.
WccnenoBanue qeHCTBUS DIEKTPHUESCKOTO TTOJIS
Ha TIPOBOJAHUKHU U JUJICKTPUKHU
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TUBJIEKTPUKHU. 3aKOH

COXPAaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IHocTosTHHEII
AJIEKTPUYECKUN TOK

20

DJIEKTPUYECKUM TOK.

VY ci10Bus CylIECTBOBAHUS
AIEKTPUUECKOTO TOKA.

N cTouHnKYM MOCTOSITHHOTO
Toka. [lencTBus
AIEKTPUUECKOTO TOKA
(TenoBoe, XMMUYECKOE,
MarHuTHOE).
DIEKTPUYECKUN TOK

B JKUJIKOCTSIX U ra3ax.
DnekTpuyeckas 1enb.
Cwuna Toka. DJIEKTpUUECKOe
HaIpsHKEHUE.
ConpoTuBieHue
NPOBOJHUKA. Y IEIbHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma aJ1s1 ydyacTka
uenu. [locnegoBatenbHoOe U
napasuieibHOE COCIMHEHUE
IPOBOTHUKOB.

PaboTa 1 MOUTHOCTD
AIEKTPUUYECKOTO TOKA.
3akoH [Jxoyns—Jlenua.
DJIIEKTPUYECKUE LIETH U

Habmronenue pa3audHbIX BUJIOB IEUCTBUS
AIEKTPUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHICTBUS B IOBCEIHEBHOM KU3HHU.
Ha6nronenne BO3SHUKHOBEHUS Ta30BOTO pa3psiaa
Y 3JIEKTPUUYECKOTO TOKA B KUJIKOCTH

COopka 1 UCIIBITAHUE AIICKTPUUECKON 1eTTH
MMOCTOSIHHOTO TOKa.

N3mepenune cuiibl TOKa aMIEPMETPOM.
N3Mepenune anekTpruiecKoro HarpsKeHUs
BOJIBTMETPOM.

IIpoBenenne u 0ObSICHEHNUE OTIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb
AJIEKTPUYECKOTO CONMPOTUBJICHUS TPOBOJHUKA
OT €T0 JUIMHBI, TUIOIIAJAN NONEPEYHOr0 CEUEHUS
U MaTepuarna.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA,
MPOTEKAOIIETO YE€PE3 PESUCTOD,

OT CONPOTUBIICHUS PE3UCTOPA U HAIIPSKEHUS
Ha PE3UCTOpE.

ITpoBepka npaBuiia CI0KEHUs] HANPSHKEHU N
IIPU MOCJIENOBATEIIBHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

ITpoBepka npasuia st CUJIbI TOKA

MIPHU MTAPAJLICITBHOM COEAMHEHUU PE3UCTOPOB.
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MOTPEOUTENH
AIIEKTPUIECKOM SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHUE

AHaIIN3 CUTyaIM# TIOCJIEI0BATEIBHOTO U
napajIeIbHOTO COEAUHEHHUS] POBOJHUKOB

B JIOMAIIIHUX JJIEKTPUUYECKHUX CETSX.

Pewmenne 3agayu ¢ ncnonp3oBanueM 3akoHa Oma
u hopMyI pacuéTa dIEKTPUUECKOTO
CONPOTUBJIEHUS MIPU MTOCIEA0BATEIBHOM U
MapaAJUICIIbBHOM COEMHEHUH MMPOBOIHUKOB.
Omnpenenenre pabOThl IEKTPUUYECKOTO TOKA,
IPOTEKAIOUIETO YEPES PESUCTOP.

Ornpenenenne MOIHOCTH JIEKTPUUECKOTO TOKA,
BBIJICJISIEMON HAa PE3UCTOPE.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3
JAMIIOYKY OT HanpsbKeHus Ha Hel. OnpeneneHue
KIIJl narpesarens.

HccnenoBanue npeodpa3oBaHus JHEPTUU

IIPY OABEME I'Py3a JIEKTPOABUTATEIIEM.
OObsicHEHUE YCTPOICTBA M TIPUHIIHIIA ICHCTBUS
JIOMAIITHUX JICKTPOHATPEBATEIIBHBIX MPUOOPOB.
OObsicHEHUE TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIMIIA JEUCTBUS IUIABKUX MPEIOXPAHUTENEH.
Pewienue 3a1au ¢ uCIonb30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuTHbIC SIBICHUS

ITocTossHHBIC MAarHUTHI.
BzaunmoneiicTBue
MMOCTOSIHHBIX MarHUTOB.
MarsauTtHoOe moJie.
MarnauTHoOe 1mojae 3eMIn

HMccnenoBanne MariuTHOT'O B3aMMOJICHCTBUS
MMOCTOSIHHBIX MAarHuTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB NMPHU UX 00BETUHEHNH U Pa3/ICIICHUN.
HccaenoBanne MarHuTHOI'O B3aMOICHCTBUS

45



Y €ro 3HaYCHUE IS KU3HU
Ha 3emie. OnbIT Jpcrena.
MaruauTHoOe 1nose
AIEKTPUYECKOTO TOKA.
IIpumenenue
AIEKTPOMArHuTOB

B TEXHUKE. [[eiicTBre
MAarHuTHOTO TMOJIs

Ha IPOBOJIHUK C TOKOM.
DNEKTPOJIBUTATEIb
ITOCTOSTHHOTO TOKA.
Hcnons3oBaHue
AJIEKTPOJIBUTATENEN

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSTHHBIX MArHUTOB.
N3ydyeHne MarHuTHOTO MOJIA HOCTOSTHHBIX
MarHuTOB MPU UX OOBEAMHEHUU U pa3/IeJICHUU.
[IpoBeneHue ONBITOB IO BU3yaIn3allU MOJIS
NOCTOSIHHBIX MArHUTOB.

N3yueHune aBaeHUs HAMArHUYMBAHUS BEIIECTBA.
HccnenoBanue AeCTBUS SJIIEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONbITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTb CHJIbI B3AUMOJICHCTBHUS KaTYyIIKU

C TOKOM M MarHuTa OT CHJIbl U HaIlpaBJICHUS TOKA
B KaTyIIKE.

AHanu3 cuTyanuy NpakTHIECKOTO IPUMEHEHHUS
AIIEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJTULIUHE).
N3ydeHune nericTBUs MarHUTHOTO I10JIS

Ha IPOBOJHUK C TOKOM.

N3yuenue nelcTBUs 3JIEKTPOABUTATENS.
N3amepenue KII/I anekTpoaBurarenbHOM
YCTaHOBKH.

Pacno3naBanue u aHanu3 pa3InyHbIX
IIPUMEHEHUM DJIEKTPOABUTATEIIEN

(TpaHCcnopT, OBITOBBIE YCTPOMCTBA U JP.)

24

DJIEKTpOMarHuTHas
VHIYKLHS

Onbitel Papajes. SBieHue
AIEKTPOMAarHuTHOM
nHaykuuu. [Ipasuno Jlenna.
DIEeKTpOreHepaTop.

OTBITHI TTO UCCIICTOBAHUIO SIBICHUS
BJICKTPOMArHUTHOW MHAYKIIUU: UCCIIEIOBAHUE
U3MECHECHUW 3HAYEHUS Y HAIIPABJICHUS
WHAYKIHOHHOTO TOKA
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CniocoObl oJTy4eHust
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTAHIUU

Ha BO30OHOBJISIEMBIX
MCTOYHHMKAX SHEPTUU

Htoro no pazneny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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9 KIIACC

No HanmenoBanue KomuuectBo | Ilporpammuoe conepxanne | OCHOBHBIE BUIBI IEITEIBHOCTH O0yJarOIIUXCS
n/m pa3/iesioB U TeEM 4acoB
y4eOHOro npeaMera
Pasznen 1. MexaHuuyeckne siBJIeHUS

1.1

Mexanmnueckoe
JIIBUKEHUE U CIIOCOOBI
€r0 OIMMUCAHUS

10

MexaHnuecKoe IBUKEHHUE.
MarepuanbHas TOUKa.
Cucrema oTcuéra.
OTHOCHUTENBHOCTD
MEXaHHYECKOTO IBUKEHUS.
PaBHoMepHOE
MPSIMOJIMHEMHOE JBUKECHUE.
HepaBHomepHoe
MPSIMOJIMHEWUHOE JBUKECHUE.
CpenHsisi ¥ MTHOBEHHAsI
CKOpPOCTB TeJa IpHU
HEPABHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEMHOE ABUKEHHE.
CBoOomHOE TIaIcHHE.
Omnpitel [Nanumes.
PaBHOMEpHOE NBHKEHUE

10 OKPY’KHOCTH.

Ilepnon u wacrora
oOpaienus. JIuneiHas u
yIJIOBast CKOPOCTH.

Ananus u o0CyXJeHIE Pa3IMYHBIX IPUMEPOB
MEXaHUYECKOTO JBUKEHHS.

OO6cyxeHre rpaHul] IPUMEHUMOCTH MOJENN
«MaTepuaIbHasi TOUKA.

Onncanne MEXaHUYECKOTO JBUKEHUS
pa3nuYHbIME criocobamu (ypaBHEHHE, TabIuIIa,
rpadux).

AHanu3 )KU3HEHHBIX CUTYaLH, B KOTOPBIX
IPOSBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBH>KCHUSL.

HabGnrogenne MeXaHUn4ecKoro ABUKEHUS Tella
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.
CpaBHEHHE ITyTEN U TPACKTOPUI JABUKEHUS
OJIHOTO M TOTO € TeJa OTHOCUTENBHO Pa3HBIX
TEJI OTCYETA.

Amnanus tekcra ['anunes 00 OTHOCUTETbHOCTH
JBUKEHUS; BHIITOJIHEHHE 33JaHUI 10 TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenne cpeHENd CKOPOCTU CKOJIbKEHHS
Opycka WU ABM>KEHUS [IapUKa MO0 HAKJIOHHON
IIJIOCKOCTH.

AHanu3 1 00CyXJIeHHEe CITIOCOO0B
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LlenTpocTpemurensHOE
YCKOpPEHHE

NPpUOIMKEHHOTO OIpe/IeTICHUs MTHOBEHHOU
CKOPOCTH.

OrnpenenieHre CKOPOCTH PABHOMEPHOTO
JBYKEHUs (IIapyKa B )KMIKOCTH, MOJIEIIN
AJIEKTPUUECKOTO aBTOMOOMIIS U T. 11.).
Onpenenenve myTH, OPOUIEHHOTO 3a IaHHbBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJia

10 TpauKy 3aBUCUMOCTH IMYyTH PABHOMEPHOTO
JBUKEHHUS OT BPEMEHHU.

OO6cyxeHrne BO3MOXHBIX TPUHIIUIIOB
JEHUCTBUS TPUOOPOB, U3MEPSIOIITUX CKOPOCTh
(CIUIOMETPORB).

Brruucnenue myTa ¥ CKOpOCTH PH
PaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBHXKCHUH
Tena.

Omnpenenenre NpORJIEHHOTO IMMyTH U YCKOPEHUS
JBKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKEHUS TeJla OT BPEMEHHU.

IIposepra eunomesvl. eciu

npU pagHOYCKOPEHHOM OBUINCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 HeYEMHbIX Yuces, mo
CO0MEemcmayouue NPOMeHNCymKu pemeHu
0OUHAKOBYI.
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Ornpenenenre yCKOpeHHs Tena

MIPU PAaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TIOCKOCTH.

N3mepenune neproia u 4acToThl 0OparieHus
TeJa M0 OKPYKHOCTH.

Ornpenenenre CKOPOCTH PABHOMEPHOTO
JBUKEHUS TeJa M0 OKPY>KHOCTH.

Pemenue 3aau Ha onpeaeneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUYECKOTO JBUKECHUS PA3TUYHBIX BUIOB.
PacnoznaBanue u npuOIMKEHHOE ONUCaHNE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO ABUKEHUS
B IPUPO/IC U TEXHUKE (HA MpUMepax cBOOOTHO
najaroluX Tej, IBUKSHHS )KUBOTHBIX,
HEOECHBIX TEJI, TPAHCTIOPTHBIX CPEJICTB U JIP.)

1.2

BzaumonelicTBue Ten

20

IlepBsIii 3ak0H HproTOHA.
Bropon 3akon HeroroHa.
Tperunt 3akoH HproToHa.
[IpyHIMD cyrneprio3uuu
CHII.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKECHUS, CUIIA
TPEHUS OKOSI, IPYTUE BUABI
TPEHUS.

Cuiia TSKECTH U 3aKOH
BCEMHUPHOT'O TSATOTEHUS.

Habmronenue u o0cyxieHUE OMBITOB

C IBMDKCHHEM TeJla IPYU YMCHBIIICHUH BIIHSTHUS
JIPYTUX TEJ, MPEMATCTBYIOMNX JIBHKCHHIO.
Amnamus texcra [annnes ¢ onucanuem
MBICJICHHOT'O DKCTICPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH MHEPIIHH;
BBITIOJIHCHHE 33JIaHUM 10 TEKCTY (CMBICIIOBOE
YTEHHE).

OO6cyxaeHrne BO3MOKHOCTH BBITTOJTHCHHS
3aKOHA MHEPIIMU B Pa3JIMYHBIX CHCTEMax
OTCUETA.

Hab6mronenue n 06Ccy)aeHne MEXaHUIECKUX
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Y ckopenue cBOOOTHOTO
najieHusi. /J[BrokeHue riaHeT
Bokpyr Connua. [leppas
KOCMHYECKAsI CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHE MaTepuanbHOU
TOYKH. AOCOTIOTHO TBEPIOE
Teno. PaBHOBECHE TBEPAOTO
Tesa ¢ 3aKPEIUIEHHON OChIO
BpaleHus. MOMEHT CUJIBL.
LlenTp TsxecTn

SIBJICHUU, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KaOuHeTa QUBUKH.

JIeliCTBHS C BEKTOpaMU CHJI: BBITIOJIHEHUE
3aJ1aHUM 110 CJIOKEHHIO U BBIYUTAHUIO
BEKTOPOB.

Habmronenue n/mnu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTDb YCKOPEHUS
TeJla OT NPWJIOKEHHON K HEMY CHJIBI U MACChI
Tena.

AHanu3 u 00bsCHEHUE SIBJICHUHN

C UCIIOJIb30BAHUEM BTOPOro 3akoHa HbroTOHA.
Pemenue 3aa4 ¢ uCnonap30BaHUEM BTOPOTO
3akoHa HpI0TOHA 1 ITpaBUIIa CII0KEHUS CHJL.
Onpenenenne KECTKOCTH NMPYKUHBI.

AHanu3 cuTyarui, B KOTOPbIX HAOIIOJAI0TCS
ynpyrue aegopmaiuu, u uxX o0bsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa [ yka.

Pemenue 3ana4 ¢ HCOIB30BaHUEM 3aKOHA
I'yxka.

HccnenoBanre 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIBXKCHUA OT CHUJIBI HOPMAJIbHOT'O NAaBJICHUA.

OO6cyxaeHne pe3ynbTaToOB UCCIEA0BAHUS.
Onpenenenne ko3puienTa TpeHus
CKOJIb>KEHUSI.

N3mepenue cuibl TpeHUS TOKOSL.
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Pemenue 3a7a4 ¢ MCNoOab30BaHUEM (POPMYJIIbI
JUTS CUJIBI TPEHUS CKOJIBKEHUSI.

AHanu3 IBMKEHUS TeJ TOJIBKO MO IeHCTBUEM
CHUJIBI TSKECTU — CBOOOHOTO MaJICHUSI.
OObscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO TMaICHUS OT MACChI Tea.

OneHKa BeJIMYUHBI CUJIBI TATOTEHUS,
JNEHCTBYIOIIEH MEXKy IBYMsI TEIaMu

(1 pa3HBIX Macc).

AHanu3 ABUKEHUSI HEOECHBIX Tell

10JT ICWCTBUEM CHJIBI TATOTEHUS

(C UCIOJIB30BAHUEM JIOTIOJTHUTEIbHBIX
UCTOYHUKOB UH(POPMAIIIH).

Pemenue 3a1au ¢ UCTIOIB30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUA U (POPMYJIbI

JUIA pacy€ra CUJIbI TSKECTH.

AHanu3 OpuruHaIbHOrO TEKCTA,
OMMCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMUPHOT'O TATOTEHUS; BBITIOJHEHHUE 3aaHHi
0 TEKCTY (CMBICIIOBOE UTEHUE).

HaGmronenue u 00CyX1€HUE OMBITOB

110 U3MEHEHUIO Beca Teja MPH YCKOPEHHOM
JIBKEHUU.

AHanu3 ycioBui BOSHUKHOBEHHSI HEBECOMOCTHU
U TIEpEerpy3KH.

Pemenue 3a1a4 Ha onpe/ielieHUE Beca Tefna

B PA3JIMYHbBIX YCIOBUSIX.
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AHau3 cuil, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs] Ha OMope.
OrnpenenenHre HEHTPa TKECTH PA3TUUYHBIX TEJ

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynsc Tena. I3mMeHenune
uMItysbca. IMIyasc CUIIBL.
3aKOH COXpaHEHHUS
nMIyibsca. PeaktuBHoe
JIBIKEHUE.

Mexanudeckas pabora u
MOIIHOCTh. PaboTa cuin
TSKECTH, YIIPYTOCTH,
TpeHus. CBS3b SHEPTUU U
pabotsl. [loTeHunanbHast
DHEPrHUs Teja, OJHATOTO
HaJ| IOBEPXHOCTHIO 3EMIIH.
IToTrennmanbHas 3HEprus
CKaTOM NPYKMHBI.
Kunernueckas sHEprusi.
Teopema 0 KHHETUYECKOMN
SHEPIrUr. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU

Habmonenue u 06Cyx/1eH1E OIBITOB,
JEMOHCTPUPYIOIINX MEPEeaady UMITyJIbca

IIPU B3aUMOJEHCTBUHM TEJI, 3aKOH COXPAHEHUS
UMITyJIbCa MPU a0COJIIOTHO YIPYTOM U
HEYIIPYroM B3aWMOJICUCTBUU TEI.

AHanu3 cuTyaluil B OKpy>Xarolei ;Ku3Hu

C UCIIOJIB30BAaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacno3naBaHue sIBIE€HUS PEAKTUBHOIO
JBH>KCHUS B IPUPOJIC U TEXHUKE.
[IprMmenenne 3ak0Ha COXpaHEHUsI UMITYJIbCa
IUTA pacyéra pe3yJIbTaTOB B3AUMOJICUCTBUS TEI
(Ha mpuMepax HEyIpyroro B3auMOJIEHCTBHSI,
YOPYTOro HEHTPAIBHOTO B3aUMOAECHCTBHS IBYX
OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
HETIOJIBMKHO).

Pemenue 3ana4 ¢ HCOIB30BaHUEM 3aKOHA
COXpAaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUJIBI YIIPYTOCTH

IIpU MOJBEME TPy3a C UCIIOJIb30BAHUEM
HETMOBUKHOTO U MOABMYXHOTO OJIOKOB.
N3mepeHne MOIIHOCTH.

HN3MmepeHne noTeHIUAIbHOW SHEPTUU YIIPYTO
ne(OpMUPOBAHHOMN MPYKUHBI.
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HN3MmepeHne KWHETHYECKOW SHEPTUU TEa

10 JIMHE TOPMO3HOTIO ITyTH.
DKCIEpUMEHTAIbHOE CPABHEHUE N3MEHEHUS
ITOTCHIMAJIbHOW U KUHETUYECKOW DHEPIUM Tena
IIPU ABMYKEHHUH 110 HAKJIOHHOW ITOCKOCTH.
DKCIepUMEHTalbHas TPOBEPKA 3aKOHA
COXpPAaHEHUSI MEXaHUUYECKON IHEPTUH

IpU CBOOOTHOM MAJCHUH.

[IpuMeHeHnE 3aKOHA COXPAHEHUS
MEXaHUYECKON SJHEPTUU JJIs pacyéra
NOTEHIUAJIBHOW U KUHETUYECKOW DHEPTUH Tena.
Pemenue 3a1au ¢ uCIonb30BaHUEM 3aKOHA
COXpAaHEHUS MEXaHUYECKOU SHEPTUU

Hroro no pazneny

40

Pa3n

e 2. MexaHu4deckKue Ko

Je0aHUA U BOJTHBI

2.1

Mexanuueckue
KOJIcOaHus

7

KonebarensHO€E ABHIKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJIeOaHmil: mepuo,
4acToTa, aMILUIUTY/1a.
MareMaTu4ecKum u
MPY>KWUHHBINA MasTHUKH.
[IpeBpanieHue sHeprun
IIpHU KoJiebaTeIbHOM
JIBHOKEHUH.

3aTyxaroniye KojaeoaHusl.
BrinykeHHbIE KOTEeOaHUSI.
Pe3onanc

Habaronenue konebanuii moa 1eiCTBHEM CHUIT
TSHKECTH U YIIPYTOCTH U OOHAPYIKEHUE
10/T0OHBIX KOJIEOaHHH B OKPYKAIOIIIEM MHUPE.
AHanmu3 KojieOaHul Tpy3a Ha HUTH U

Ha npyxuHe. OnpeeIeHne 4acTOThI
KOJICOAaHU MaTeMaTHIEeCKOTO U ITPYKUHHOTO
MAasITHUKOB.

Habaronenue u o0bsICHEHHUE SIBICHUS
pe3oHaHca.

HccnenoBanue 3aBUCIMOCTH ITEPHOJIA
KOJICOaHHH ITOABEIIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEepHOa KOJIeOaH i

rpysa, moaABCIICHHOI'O K JICHTC, OT MacCChl I'py3a.

Habmronenue u 06CyK1eHue OIbITOB,
JTEMOHCTPUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI MPYKMHHOTO MASTHUKA OT MACCHI
rpy3a 1 KECTKOCTH MPYKUHBI.

[IpuMeHeHrne MaTeMaTUYECKOTO U IPYKHHHOTO
MasITHUKOB B KQYECTBE MOJICJICH JIJIsI ONMCAHUS
KOJIEOaHUH B OKPYIKaIOIIEM MUpE.

Pemenne 3amad, CBSI3aHHBIX C BBIYMCICHUEM
WJIU OLICHKOM 4acTOThI (TIepro/1a) KoJieOaHUi
H3mepenue yckoperust c60600H020 nadenus

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHn4decKkue BOJIHBIL.
CBolCTBa MEXaHUYECKHUX
BOJIH. [IposionbHbIe 1
MonepeyHble BOJHbL. J[inHa
BOJIHBI U CKOPOCTb €€
pacrpoCTpaHEHUs.
MexaHU4YeCKHe BOJTHBI

B TBEPJIOM TEJIE,
CEHCMHYECKHE BOJIHBI.
3Byk. ' poMKOCTb 3ByKa U
BbICOTA TOHA. OTpaxeHue
3ByKa. MHppa3Byk u
yIBTPa3BYyK

OO0Hapy>eHre U aHaJIN3 BOJTHOBBIX SIBJICHUI
B OKPY’KaIOIIEeM MHPE.

HabGntonenue pacnpoctpaHeHust mpoAOIbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJICNIN) U
0OHapyKEeHHE aHAJIOTUIHBIX BUI0B BOJIH

B IIpUpO/ie (3BYK, BOJIHBI Ha BOJIEC).
Brruucnenue qivHBI BOJTHBI M CKOPOCTH
pacnpocTpaHeHHUs 3ByKOBBIX BOJIH.
DKCIEPUMEHTAIBHOE OTIPEICTICHUE TPAHUIT
YaCTOThI CIBIIIUMBIX 3BYKOBBIX KOJIEOaHUM.
Halntonenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCIIC, C UCIIOIh30BAHUEM
MY3bIKaJIbHbIX HHCTPYMEHTOB).

HaOmaronenne u 00bICHEHUE SIBJIEHUS
aKyCTHYECKOI'0 pe30HAHCA.
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AHanM3 OpUTrHHAIBHOTO TEKCTA, TOCBAIIEHHOTO
WCIIOJIB30BaHUIO 3BYKa (WU YJIbTPa3BYyKa)

B TEXHUKE (IXOJIOKALUS, YIbTPa3BYK

B MEJUIMHE U Jp.); BBIIIOJIHEHUE 3a/IaHUN

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro o pazneiny

15

Pa3nen 3. DiiekTpoMarHuTHoOe MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIITUX
1oJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3AUMOCBSI3b JJIEKTPUYECKOTO U MArHUTHOI'O
AIIEKTPOMAarHUTHbHIE CaoiicTBa HOJIEH.

BOJIHBI AIEKTPOMATHUTHBIX BOJIH. DKCNEepUMEHTAIBHOE U3YUYEHHE CBONCTB
[Ikaa 3JIEKTPOMArHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCJIC
BOJH. Mcnonb3oBanue C TIOMOITLI0 MOOHMIIBHOTO Tee(OHA).
AIIEKTPOMATHUTHBIX BOJIH AHanmm3 peHTTEeHOBCKUX CHUMKOB
TUTSI COTOBOM CBSI3H. YeJI0BEUECKOr0 OpraHmusma.
DNEeKTPOMAarHuTHas IPUPOJA | AHAIN3 TEKCTOB, OMUCHIBAIONIUX TPOSIBICHUS
cBera. CKOpoCTh CBETA. 3JIEKTPOMATHUTHOTO U3JTYUYEHHS B IPUPOJIE:
BonHoBEIE CBOMCTBA CBETA | KUBBIC OpPraHU3MbI, U3Ty4SHUSI HEOSCHBIX TEJ
(CMBICJIOBOE UTEHUE).
Pacnio3naBanue u aHanM3 pa3IMuHbIX
MPUMEHEHUH JIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
N3ydenune BOIHOBBIX CBOKCTB CBETA.
Pemenue 3agau ¢ ucnonb3zoBaHueMm GHopMyit
JUTSI CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, ITTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro no pazgeny 6
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Pasnea 4. CBeToBbIC ABJICHUA

4.1

3aKOHBI
pacipoCTpaHCHUS
cBeTa

JlyueBas mozaenp cBera.
HcTounukn cBeTa.
IIpsmonuHeliHOe
pacnpocTpaHEHHE CBETA.
3atmenus Coanua v JIyHBI.
Otpaxxenue ceera. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUS
CBETa.

[Ipenomiienue cBera. 3aKOH
npesomiienusi ceeta. [losHoe
BHYTPEHHEE OTPaKECHUE
cBeTa. Mcnoap3oBaHue
MIOJTHOTO BHYTPEHHETO
OTPAXKEHUS B ONITUYECKUX
CBETOBOJIaX

Habmronenue onpIToB, 1EMOHCTPUPYIOLIUX
SIBJICHUE IPSIMOJIMHEWHOTO PaCcIPOCTPAHECHHUS
cBeTa (BO3HUKHOBEHHUE TEHU U MOIYTEHN),

Y MX UHTEPIPETALHs C UCTIOJIb30BAHUEM
IIOHATHUS CBETOBOTO JIy4a.

OObscHEeHrE 1 MOICTUPOBAHNE COJTHEUHOTO U
JIyHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCMMOCTH yTIJIa OTPAXKCHUS
CBETOBOTO Jy4a OT YIJIa TaJCHUS.

N3ydeHne cBOWCTB N300pakeHUs B INIOCKOM
3epKae.

Habmronenue u 00bscCHEHUE ONTBITOB

10 TIOJTyYEHUIO N300pakKeHUI B BOTHYTOM U
BBIMYKJIOM 3epkaniax. HaOmonenue u
0O0BSICHEHUE OMBITOB IO MPEIIOMIIEHUIO CBETA
Ha TPaHULE Pa3JIUYHbIX CPEJl, B TOM YHUCJIE
OIIBITOB C ITOJIHBIM BHYTPEHHUM OTPaKCHUEM.
HccnenoBanue 3aBUCUMOCTH yIJIa
IPEJIOMJIEHUS OT yIJia MaJIeHNus CBETOBOIO JIy4a
Ha TPAHULE «BO3LYX—CTEKIION.
Pacrio3naBaHue siBIIeHUN OTpaXEHUS U
IIPEJIOMJIEHUS CBETA B IIOBCEIHEBHOM KU3HHU.
AHanu3 u 00bsICHEHHUE SBJIECHUS ONITUYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ HCNIOJIb30BaHUEM 3aKOHOB
OTpa)KEHUs U MPETIOMIICHHS CBETA
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4.2 | JIuH3BI ¥ OITHYECKHUE 6 Jlunza. Xox mydeii B muuze. | [lomydenne n3o0paxeHuii ¢ TOMOIIBIO
npuOOopHI OnTuyeckas cucrema coOuparoliel U paccenBarolLEeH JIMH3.
dotoanmapara, Mukpockorna | OnpeneneHue (pOKyCHOro pacCTOSHUS U
u Teneckona. a3 kak OTNTHYECKOU CHUITBI COOMPAFOIIICH JTNH3HI.
ONTHYECKasi CUCTEMA. AHanu3 yCTpoHCTBA U MPUHIIMIIA JEHCTBUSA
bmzopykocTs u HEKOTOPBIX ONMTUYECKUX PHOOPOB:
JaJIbHO30PKOCTh ¢doToanmnapara, MUKpPOCKOTA, TEJIECKOIA.
W3yyeHue Mozenu rias3a Kak ONnTUYECKON
CUCTEMbI. AHaU3 IBJICHUH OJIM30PYKOCTH
U 1aJIbHO30PKOCTH, MPUHLIUIA AEHCTBUS
OYKOB
4.3 | Paznoxenue 0eoro 3 Paznoxxenue Oeoro ceera HaOmronenue pasznoxxkenus 6eoro ceera
CBETa B CIIEKTP B ciekTp. OnbITel HhlOTOHA. | B CIIEKTD.
CrnoxeHue CreKTpaIbHbIX Hab6mtonenue u 00bsICHEHUE OTBITOB
uBeToB. J{ucnepcus ceera 0 TTOJTYYSHUIO OEJIOT0 CBETa MPHU CI0KECHUN
CBETa pPa3HbIX 1IBETOB.
[TpoBeneHmne u 0OBSICHEHNE ONTBITOB
10 BOCIIPUSTHUIO LIBETA MIPEAMETOB MPHU UX
HAOJTIOICHUH Yepe3 IIBETOBBIC (DUITBTPHI
(LIBETHBIC OYKH)
Hroro o pasgemny 15
Pa3nen 5. KBanToBbie AIBJIeHUSA
5.1 | Ucniyckanue u 4 OmnbiTel Pezepdopna u OOGcyxaeHue 1enu onsIToB Pesepdopa

IIOIJIOIICHUEC CBCTA
aTOMOM

IJTAaHETapHast MOJIENIb aTOMa.
Monens aroma bopa.
Hcnyckanue v norjioiieHue

1O UCCIICAOBAHHNIO aTOMOB, BbIABHKCHHUC
TUIIOTE3 O BO3BMOXKHBIX PE3YJIbTaTax OIILITOB
B 3aBMCUMOCTH OT IMPCAIOJaracMoro CTpoCHus
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cBeTa aToMoM. KBaHTHI.
JInueWyartsle CIIEKTPBI

aTOMOB, (hOPMYJIMPOBAHUE BHIBOJIOB

Y3 PE3yIbTATOB ONBITOB.

OOcyxaeHue MPOTUBOPEUHH TIJIaHETAPHOM
MOJIEJIA aTOMa U OCHOBAHUM JIJI TUIIOTE3bI
Bopa o crarmonapHbIx opOUTax AIEKTPOHOB.
Halntonenue CrutonHbIixX U JIMHEHYaThIX
CIIEKTPOB WU3J1y4YE€HUS Pa3JIUYHBIX BEILIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyYECHUS

5.2

CTpoeHune aTOMHOTO
sypa

PannoaktuBHOCTH. ANb(ha-,
0eTa- ¥ raMMa-u3IIy4eHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyxiionnas monens
aTOMHOTrO sijipa. 30TomsI.
PagnoaxTuBHBIC
npespanieHus. [lepuona
MoJIypacriajia aTOMHBIX JI€p

OOcyx1eHre BO3MOXKHBIX THITOTE3 O MOJIEIISX
CTPOCHHS sApa.

Ompenenenue cocTapa sep 1Mo 3aIaHHbIM
MAacCOBBIM U 3aPsOBBIM YHCIIAM H

TI0 TIOJIOKEHUIO B IEPHOANIECKON CHCTEME
AIIEMEHTOB.

AHanm3 U3MEHEeHHUs1 COCTaBa si/Ipa U ero
TIOJIOKEHUSI B TIEPHOANYECKOM CUCTEME

TP O-PaHOAKTUBHOCTH.

HccrienoBanue TpeKOB 0-4aCTHI] 10 TOTOBBIM
dororpadusim.

OOHapyKeHHE U H3MEPECHUE PATHAIUIOHHOTO
(oHa ¢ TOMOIIIBIO JO3UMETPA, OLICHKA €ro
MHTEHCHBHOCTH.

AHanu3 OHOJIOTHYECKIX U3MEHEHUH,
POUCXOSIINX MOJT ACHCTBUEM
PaIuOaKTUBHBIX H3ITy4CHHH.
Hcnonp3oBaHne paJiiOaKTHBHBIX H3ITy4YCHUI
B MEIHIINHE
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5.3 | SlnepHble peakuu 7 SAnepHble peakuuu. 3aKoHbl | PemeHue 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXpaHEHUsI MaCCOBBIX U 3apsAJI0OBbIX YUCEI
MacCOBOI0 YHCEJI. DHEPTUsl | Ha OMpeiesieHUE pe3yIbTaToOB SACPHBIX
CBSI3M aTOMHBIX siiep. CBsI3b | peakiuii; aHaiIu3 BO3MOKHOCTH HITH
MacChl M DHEpruu. Peakuuu | HEBO3MOKHOCTHU SJIEPHOM pEaAKIIHH.
CUHTE3a U JCJICHUS SIEDP. OueHka 3HepruM CBSI3U SAEP C UCIOJIb30BAaHUEM
Hcrounuku sHeprun ConHua | popmysisl DWHIITEHHA.
v 3BE31. AnepHas OO6cyxaeHne NepCrieKTUB UCTIONb30BaHMS
sHepreTuka. /lencreus YIIPaBJISIEMOr0 TEPMOSEPHOIO CUHTE3A.
paaMOaKTUBHEIX M3IIydYeHHH | OOCYXICHUE MPEUMYIIECTB U IKOJIOTUIECKUX
Ha >KMBBIE OPTaHU3MBbI po0JieM, CBSI3aHHBIX C SAEPHOM SHEPTreTUKOM
Htoro no pazneny 17

IToBTOPUTEIBHO0-0000 1AM MOYJIb

[loBTOpEHUE N
o0o01ieHne
coJiepXaHus Kypca
¢u3uku 3a 7-9 Kaccol

9

Cucremaruzanus u
000011eHIE TPEIMETHOTO
COJIEp>KaHus U OIbITa
JESITEIIbHOCTH,
pUOOPETEHHOTO

IpU U3YYEHUU BCETO Kypca
(Gbu3MKN OCHOBHOTO OOIIETO0
oOpa3oBaHMUs.

IToaroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
PK3aMeHy 10 (Pr3HKe

TSI 00y4aIoIuXCs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMeT

BrinosHeHne yueOHbIX 3a/JaHUM, TPEOYIOITUX
JEMOHCTPALMA KOMIIETEHTHOCTEM,
XapaKTEePU3YIOIINX €CTECTBEHHOHAYYHYIO
I'PAMOTHOCTB:

— NPUMEHEHUS MTOJTYYECHHBIX 3HAHUU

JUTsl HAYYHOTO OOBbsICHEHUST (PU3HYECKUX
SABJICHUW B OKPYKAIOIIEU IPUPOLE,

B [NIOBCEIHEBHOM KW3HU U BBISBJICHUS
(bU3MYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTUH;

— NPUMEHEHUS OCBOCHHBIX
SKCHEPUMEHTAIBHBIX YMEHUN

JUTSL UcCNeIOBaHus (PU3MUECKUX SIBJICHUH,
B TOM YHCJIE JJI MPOBEPKU TUIIOTES
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.
Peurenue pacy€rHbiX 3a/1a4, B TOM YUCIIE
MPEANOIATAOIINX UCTIOIB30BaHNE (DU3UIECKUX
MOJIeJIel U OCHOBAHHBIX Ha COJIEPKAHUU
Pa3JIMYHBIX Pa3eoB Kypca (PU3UKH.
BrinosHeHue u 3amura rpynnoBbIX WK
WH]IMBU1yaJIbHBIX IPOCKTOB, CBS3aHHBIX
C cofiepkaHueM Kypca QpU3uku

Hroro no pazneny 9
OBILEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME

IHOYPOYHOE IIVTAHUPOBAHMUE . 7 KVIACC

KoaunyectBo yacos DJIEKTPOHHbBIE
uu¢poBbIe
Ne Tema ypoka Kontpoabubie | IlpakTuueckue op
/i Bcero 5 p oOpa3oBaTe/ibHbIE
a0oThI a0oThI
P P pecypcsl
| ®usuka — Hayka o nmpupoje. ABaeHus
PUPOJIBI
2 dusnyecKue BICHUS
du3nyuecKue BEIMUNHBI U UX U3MEPEHUE
VYpok-uccnenoranue "M3mepenue
4 TEMIEPATYPhI IPH MOMOIIHU KUIKOCTHOTO 1
TEPMOMETPA U AaTYMKA TEMIIepaTypsl”
5 MeTtobl HayuyHOro no3Hanus. Onucanue Bu6muotexa [IOK

(bU3UYECKUX SIBJICHUH C TOMOIIBIO MOIeeH

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

VYpok-uccnenosanue "[IpoBepka runoTess:
JAJIIbHOCTB MOJETA MIapuKa, MYIIEHHOTO

6
TOPU3OHTAIILHO, TeM OO0JIbIIE, YeM OOJIbIIIE
BbICOTA ITycKa"
7 Crpoenue BemiectBa. ONbITHL, JOKA3bIBAIOIINE Bu6nuoreka IIOK
JUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KEHME 4acTHULl BEMIECTBA buGmnorexa [IOK
Tl BeHL https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoBanue «OMbITH IO HAOIIOICHUIO
TEIJIOBOTO PACIIMPEHUS Ta30B»
10 ArperaTHbl€ COCTOSTHUSI BEIIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSHHUHI BOIEL.
11 O0600611IEHE IO pasnen «IlepBoHAUYaILHBIE Bubmorexa HOK
P Y P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU BEIIECTBA)
12 Mexanunyeckoe aBHKeHUE. PaBHOMEpPHOE 1 bubmmorexa IIOK

HEPaBHOMEPHOE JIBIKEHHE

https://m.edsoo.ru/ff0a05¢c6
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Bbubnuoreka [JOK

13 CropocTe. EMHULE CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMEeHM ABU>KEHUS buGnnorexa [IOK
e P A https://m.edsoo.ru/ff0a0ac4
Bbu6nuoreka [JOK
15 Nuepuus. Macca — Mepa MTHEPTHOCTH Tel https://m.edsoo.ru/f0a0c 10
16 [TmotHOCTE BetecTBa. Pacuer Maccel 1 00beEMa bubmmoreka [IOK
TeNa Mo €ro IIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHast paborta «OnpeneiacHue
MJIOTHOCTH TBEPIOTO TEJIay
18 Pemenue 3amad o teme "[1moTHOCTH bubmuorexa [JOK
BemecTra" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepUCTHKA B3aUMOACHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabota «3yuenue
20 3aBUCUMOCTH pacTsDKeHUs (1edpopMariim)
NPYKUHBI OT MPHIIOKEHHOHN CHITBD)
21 [[SIBnenue Tsarorenus. Cuia TSHKECTH
CBs13p MEXly CHIJION TSDKECTU U Maccol Tena.
bu6mmoreka [JOK
Bec Tena. Pemenne 3amad no teme "Cuna
22 " A https://m.edsoo.ru/ff0al778
TSDKECTH
3 Cwita TsDKeCTH Ha JPYTHX IJIaHeTax. bubmuorexa [JOK
®u3nyecKue XxapakTepUCTUKHU IIJIAHET https://m.edsoo.ru/ff0al1502
bubmmoreka [JOK
24 Msmepenue cu. lunamomerp https://m.edsoo.ru/ff0al8cc
Bbu6nunoreka [JOK
25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al778
26 CrnokeHue IByX CHJI, HallpaBJICHHBIX MO OHOM bubmmoreka [JOK
npsMoil. PaBHozelcTByoIas cui https://m.edsoo.ru/ff0ala70
7 Pemenue 3anau no teme "PaBHozeicTByomas
"

CHII
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Cuna tpeHus u €€ BuAbl. TpeHue B pupoae u

bubmunorexa [IOK

28 TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHS OT bubmmoreka [JOK
CWJIBI TABJICHUS U Xapakrepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOLIUXCSI TOBEPXHOCTEM»
30 Pemienue 3amau Ha onpezeneHue
PaBHOAECHCTBYIOLIEN CHJIbI
Pemenune 3aga4 mo temaMm: «Bec Tenay,
31 « a(buqecfoe u3o0pakeHue cuiy, «CHITbDY bubmorexa HOK
P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CHIT»
KonTtponbHas pabora no remam:
32 «MexaHnueckoe JBIKeHUE», «Macca,
IJIOTHOCTBY, «Bec Temay, «I'paduyeckoe
n3o0paxenue cuimy, «CHIIb
1 JHasnenue. CiocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEIIMUEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JJaBJICHUS ra3a oT bu6nunorexa IIOK
00bEMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBieHust TBEPABIMU TEIAMH, bubmunorexa LIOK
JKUIKOCTSIMHU ¥ TazaMHd. 3akoH Ilackansg https://m.edsoo.ru/ff0a25b0
16 JlaBneHue B )KUIKOCTH U ra3e, BBI3BAHHOE bubmmoreka [JOK
JIEUCTBUEM CHJIIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad o reme «JlaBieHue B bubnuorexa [JOK
JKUJKOCTHU U Ta3ze. 3akoH [Tackamns» https://m.edsoo.ru/ff0a2826
33 Coobima bubnuoreka [{OK
OODIHAOMMECA COCYABL https://m.edsoo.ru/ff0a2970
39 r o cc bubnuoreka [{OK
e https://m.edso0.ru/ff0a3136
40 ManomMmertpsl. ITopiHeBoON KUAKOCTHBIN HACOC
A1 ATtMocdepa 3eMIu 1 IPUUUHBI €& bubnmoreka [JOK

CYLICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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bubmunoreka [IOK

42 Bec Bo3nyxa. ATMOCdepHOE aBICHHE https://m.edsoo.ru/fl0a2bsa
43 N3mepenne armocdeproro napnenus. OnbIT bubmmoreka ITOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHUS OT bubmmoreka [JOK
BBICOTEBI HaJl YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-aneponn. AtmochepHoe TaBIeHHE Bubnuorexa IIOK
HA pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay nmo reme " ATmMocdepHoe
nasieHue"
47 JlelicTBUE ®KUJIKOCTH M Ta3a HA MOTPYKEHHOE B bubnunoreka [JOK
HUX TeJlo. ApXUMeI0Ba CUiIa https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabora «OrnpeacieHue
48 BLITaJII)KI/IBI;IOI_LIé)ﬁ CHJIBI I[effc;[s 1Iei Ha TeJIo Bubmnorexa HOK
i yio ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTB)
JlaOopaTropHas padora o teMe «Mcciaenosanue
49 SaBI/ICII)/IMO(l;)TI/I Bgca Tella B BOJAC OT 00BhEMaA bubnnorexa [JOK
N https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KUJKOCTh YaCTH TeJla»
bubmunoreka [IOK
50 I1naBanne Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopnast pabota "KoHcTpynpoBaHue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JOJIKU U
onpeJenaeHue e€ rpy30nobEMHOCTH"
Pemenue 3anau no remam: «IlimaBanue cynos.
but6mmoreka [IOK
BosznyxomnaBanuey, «JlaBnenue TBEpAbIX T,
52 AYX N A P https://m.edsoo.ru/ff0a3654
JKUJIKOCTEH 1 Ta30B»
53 KonTponpHas pabota o teme «J/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
bubmunorexa LIOK
>4 Mexannieckas pabora https://m.edsoo.ru/ff0a3f82
bubmunorexa LIOK
55 MomnuocTts. EquHUIEI MOIITHOCTH 1

https://m.edsoo.ru/ff0a3{82
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VYpok-uccienoBanue "Pacdyé€t MOIIHOCTH,

36 pa3BuUBaeMoOM U MOBEME 1O JIeCTHUIE" 1 1
57 IIpoctsie Mexanu3msl. Peruar. PaBHoBecue cuin 1
Ha pblyare
Prrvaru B TexHuke, OBITY U IPUPO/IE.
58 JTaGoparopHas padora «}I]/ICCJ'II;ILI(;BI[aHI/Ie 1 0.5 bubmmorexa LIOK
o https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenue 3apad no teme «Y coBUsi paBHOBECHS 1 Bubnuorexa [IIOK
pbIaara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesznoro neiicTpust
60 mexanusMma. Jlaboparopnas pabota 1 0.5
«3mepenue KII/] HakKIIOHHOM MIIOCKOCTH»
61 Pemrenne 3agau o teMme "Pabora, MOIIHOCTD, 1 Bubnuoreka LIOK
KITJT" https://m.edsoo.ru/ff0a4c48
2 Mexanunueckas sueprusi. Kuneruueckas u 1 Bu6muoreka IIOK
MOTEHUHAIBHAS YHEPTUsl https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXAaHUUYECKOM SHEPruu 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT T10 TEME
64 "9KCHepI/IMeHUTaJ'II>HOG ONpE/IENCHNE N3MEHEHNS 1 1
KMHETUYECKON U MOTEHIIUATBHON SHEPTUH MPU
CKATBIBAHMM T€JIA IO HAKIIOHHOM TIOCKOCTH"
65 KoHnTtponbHas padora o reme «Pabdota u 1
MOIIHOCTb. DHEPTUS»
66 PesepBHeIit ypok. Pabora ¢ Tekctamu 1o Teme 1 bubmmoreka ITOK
"MexaHuyeckoe aBuxeHue" https://m.edsoo.ru/ff0adee6
67 PeseprubIil ypok. PaboTta ¢ TekcTamu 1o Teme 1 Bu6muoreka IIOK
"JlaByieHUE TBEPIBIX TEII, )KUJKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
63 PeseprubIil ypok. PaboTta ¢ TekcTamu 1o Teme 1
"PaboTa. MoutHocTh. DHEprus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a478e
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8 KNIACC

KoaunyectBo yacos DJIEKTPOHHBIE
Ne uudpoBbie
Tema ypoka
/i yp Beero KOﬁHTpOJIbHLIe HpﬁaRanecKne 0Gpa3oBaTEIBHbIC
padoThI padoThI pecypesr
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO- BuG 10K
> nonmoTexa
1 KUHETUYECKON TEOPUH U MX OIBITHBIE 1
[OATBEPIKICHHS P https://m.edsoo.ru/ff0a5256
2 Macca u pasmep aTOMOB U MOJIEKYJT 1
3 Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO 1 Bbubnmuoreka [JOK
COCTOSIHUI BEILIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSTHUI BEIeCcTBa Ha 1
OCHOBE TOJIOKEHU I MOJIEKYISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u amopdHbIe Tena 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHME M KallWJUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
Bubnmuoreka [JOK
1
7 Tennosoe pacumpenue u cxatue https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsizb TEMIIEPATYPHI CO 1
CKOPOCTBIO TETJIOBOTO ABMXKEHUS YaCTHUIL
9 Buytpennss sHeprus. CriocoObl H3MEHEHUS 1 bubnuoreka [IOK
BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/ff0a5c60
Bubnmuoreka [JOK
1
10 Buze! Tenionepenain https://m.edsoo.ru/ff0a6412
VYpok-koudepennus "IlpakTuueckoe Eub OK
11 HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB BEUIECTB U 1 1 htI;I J'I/I;IOTe;a 1 02650
MaTepHaoB B IIENISX dHEprocoeperkeHus " DS-/M.ECS00. MU0 T
12 KonnuectBo TeIwoThl. Y AenbHas 1 bubmmoreka [JOK
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TCINNIIOEMKOCTh

https://m.edsoo.ru/ff0a6976

VYpaBHeHue TemioBoro 6ananca. TemnooomeH

bubmmoreka [JOK

13 U TEIJIOBOE PAaBHOBECHUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "VccnenoBanue
14 HBJIGIfI/I}I TIE)EHJIO(I))6MCH3. npu CMEH_II/IBaHI/II/I bubmorexa LLOK
o . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueil BOJIbI
Pacyer xonmmuecTBa TEIIOTHI, HEOOXOIUMOTO
15 JIsl HarpeBaHMs Tela U BBIACISIEMOIr 0 UM IIpu
OXJIaKICHUHI
16 Jlaboparopnas pabota "OnpeneneHue bubnmoreka [JOK
YAEIbHON TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TomuBa. Y ieibHas TeIioTa bubmmoreka [IOK
Cropasus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEpAEBaAHUE
bubmmoreka [JOK
KPUCTAJUTMYECKUX TeJl. Y IeNIbHAsI TeIIoTa
18 P A https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 Jlaboparopuas pabota "OmnpeneneHue bubnmoreka [JOK
YAEIbHOU TEIUIOTHI I1aBJIeHus Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBanue U KOHACHCAITHS. bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kuneunune. Y aenpHas Temiora
napooOpazoBaHMs U KOHICHCAIIUH. bubmmoreka [IOK
21 .
3aBUCUMOCTb TEMIEPATypPbl KUTICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOT0 JABICHUS
BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota
22 "Onpenenenue oﬁocmenbliloﬁ I;namgocm brbmiorera [IOK
" https://m.edsoo.ru/ff0a7628
BO3yXa
” Pemenue 3aa4 Ha onpeneseHre BIaXKHOCTH
BO3yXa
[TpuHIUIBI PaOOTHI TETJIOBBIX JABUTATEICH.
24 [TapoBas TypOuHa. [IBurarens BHyTPECHHETO

CTOpaHHSI
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75 KII/] TeroBoro aeurarens. TermioBsie bubmuorexa [JOK
JBUTATENIN U 3aLLUATA OKPYXKAIOLIEH CPebl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpaHEHUs U MPEBPAILCHHS YHEPTUU B
TEIUIOBBIX MPOIECccax
IToaroroBka K KOHTPOJILHOHU padOTE IO TEME

27 "TennoBeie SIBJ'IGHI/UE) I/ISMGHGI:{I/IG arperaTHBIX Brbmoreka [OK

o o p https://m.edsoo.ru/ff0a8312
COCTOSTHUM BEIIECTBA
KonTpombras padora mo Teme "TermoBeie
28 ﬂBneTHme I/I3M£HGHI/IG arperaTHbIX COCTOSHHI bubmiorexa LJOK
) P https://m.edsoo.ru/ff0a86ae
BEIIECTBA

29 Dnektpuzanus Tei. J[Ba poaa aMeKTPUIeCKUuX
3apsa0B

30 Ypoxk-uccienopanue "IneKTpusamus Tei
WHAYKIMEN U TIPU COMTPUKOCHOBEHUH"

31 B3anMopeiicTBre 3apsoKeHHBIX Tell. 3aKOH bubmmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe nosie. HanpsskeHHOCTh BuG 1OK

HOIMOTEKA
32 SIEKTPUUECKOT0 Iois. IIpuHmun
P P o https://m.edsoo.ru/ff0a8a0a
CYNEPHO3ULINU IEKTPUUECKUX MOJICH
1 Hocurenu snekrpuyueckux 3apsiioB.
DOneMeHTapHbIi 3apsia. CTpoeHue atoma

34 IIpoBOAHMKY M TUAIEKTPUKH. 3aKOH bubnuoreka [IOK
COXPaHEHUs IIEKTPUUECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1ay Ha MpUMEHEHHE CBOWCTB Bu6mmorexa LIOK
DJIEKTPUYECKUX 3apSI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUI TOK, YCIIOBUS €TI0 Bu6 LIOK

HOIMOTEKA
36 cyliecTBoBaHMs. ICTOUHHKH 3IIEKTPHUECKOTO
Y P https://m.edsoo.ru/ff0a95a4
TOKa
37 JlecTBUS DJIEKTPUUECKOr0 TOKa Brbmoreka LOK
P https://m.edso0.ru/ff0a96b2
38 VYpoxk-uccienoanue "Jleiicteue

SJICKTPHUYCCKOI'O ITOJIA Ha IIPOBOAHHUKHU U
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TABTIEKTPUKH"

DJIEKTPUUYECKUH TOK B METAJIAX, )KUAKOCTSIX

bubmmoreka [JOK

39 U Ta3zax https://m.edsoo.ru/ff0a9838
40 OnexTpuueckas Lenb U €€ COCTaBHbIE YaCTH

Cuna Toxka. JlabopaTtopHas pabora bubmuorexa [JOK
41 n " 0.5 .

N3Mepenne u peryimpoBaHue CHIIbI TOKa https://m.edsoo.ru/ff0a8bd6
DJIEKTPUYECKOE HanpshkeHue. BoabTMeTp. Bu6 110K
Jlaboparopunast pabota "U3mepenue u 0.5 MOJIHOTCKA

42 patop P up https://m.edsoo.ru/ff0a9%¢14
pETyIHUPOBaHKE HATIPSHKCHUS

13 ConpoTuBiieHUE TPOBOJHUKA. Y ACTBHOE bubnunorexa [JOK
COIIPOTHUBIICHUE BEIICCTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTh

44 3IEKTPUYECKOTO CONPOTUBIIECHUS IPOBOJHUKA 1 bubnmoreka [JOK
OT €r0 IJINHBI, IUIOLIAAN IOIIEPEYHOTO https://m.edsoo.ru/ff0aa738
ce4yeHus 1 marepuana'

45 3aBUCHUMOCTD CUJIbI TOKA OT HAIPSHKEHUSI. bubmuorexa [JOK
3akon OMa Jy1sl ydacTKa Lenu https://m.edsoo.ru/ff0aad44a
Jlabopartopnast pabota "HcciaenoBanue

46 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO Yepe3 1 bubmuorexa [JOK
pE3UCTOP, OT COMPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpshKEeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUS TIPOBOIHUKOB
Jlaboparopuas padora "[IpoBepka mpapmiia

48 CJIO)KEHUS HAMPSDKEHUN TTPH 1 bubmmoreka [JOK
II0CJIEI0BATEIILHOM COEIUHEHNH JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
Jlaboparopuas padora "[IpoBepka mpapmiia

49 s CII?IJ'IBI I;01«111;1 U Ta aJ'IIJ)'IeJ'II)I:IOM P 1 bubmorexa LOK
a p P " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB

50 Pemenue 3amau Ha mpumeHenune 3akoHa Oma bubmmoreka [JOK

AJIg pa3jiIndHOro COSAUMHCHUA ITPOBOJHUKOB

https://m.edsoo.ru/ff0aaf8a
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51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. Bubnnorexa [IOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
5 Jlaboparopnas pabora "OnpeneneHue padoThI 1 Bubnnorexa [IOK
Y MOIIHOCTH 3JIEKTPUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKUE LENH U TOTPEOUTEIH
53 DJIEKT pmquKoﬁ SHEPTHH B 6I;>IT Kopotkoe Bubmioreka LIOK
p p y- op https://m.eds00.ru/ff0ab660
3aMbIKaHHUE
[ToaroroBka K KOHTPOJILHOM paboTE MO TEMe
54 "DnexkTpudecKue 3apsabl. 3apsSKEHHbIC TEIA U bubmunorexa [JOK
ux B3auMoaeiicTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUM TOK"
Konrtponsnast pabora o Teme
55 "DreKTpruecKue 3apsabl. 3apsKEHHbIE Tella U bubnnoreka [JOK
ux B3auMoaeicTBusa. IlocTOSIHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUN TOK"
56 IlocTosTHHBIC MarHUTHI, UX B3aUMOJICHCTBHE
57 Ypoxk-uccienopanue "M3ydyenue nonen 1 Bu6nunoreka [IOK
IMOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
53 MaruauTtHoOe 1oJjie. MarauTHoe moJje 3eMiId U bubmunoreka [IOK
€ro 3HaueHwue I >KHU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmbIT OpcTena. MarHuTHOE II0JIE
59 DJIEKT I/II‘)IGCKOFO TOKa MarautHoe 1oJjie Bubmoreka LIOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne >EKTPOMArHiTOB B TEXHUKE. Eub OK
60 Jlaboparopnas pabora "M3ydyeHue nercTBus 0.5 nommotexa I
" https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJIS HA TPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSTHHOTO TOKA.
Hcnonp3oBaHue dIEeKTPOABUTATEIICH B
61 TEXHUYECKUX YCT oﬁcIT)Bax Y Ha TPAHCIOPTE Bubnorexa [IOK
yerp " p pTe. https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas pabota "KoHcTpynupoBaHue u
n3y4deHue paboThl NIeKTpoIBUTATENS"
62 OnbiTel @apazes. 3aKOH AIEKTPOMATHUTHOM

71


https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

unaykiuu. [IpaBuno Jlenna

Onektporereparop. CrocoOsl MoTydeHUs

63 ANIEKTPUUECKON S3HEPIUH. DIEKTPOCTAHIIUN HA 1
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTUU
64 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe |
"DJIeKTpUYECKUE U MAarHUTHBIE SIBJICHUS"
65 Konrtponsnas pabora o Teme | bubnuoreka [IOK
"DJIeKTpUUECKUE U MATHUTHBIE SIBICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnnoreka [IOK
"TemnoBsie ABICHUS" https://m.edsoo.ru/ff0accSe
67 PeseprHbIit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnnoreka [JOK
"IToCTOSAHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
63 PeseprubIil ypok. PaboTa ¢ TekcTamu 1o Teme 1

"MarguTtHble aBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME
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9 KVIACC

KoaunyectBo yacos DJIEKTPOHHBIE
Ne uudpoBbie
Tema ypoka
. yp Beero Kognponbm,le HpﬁaKanecxue 06pa3oBaTEIBHbIC
padoTsI padoThI pecypesi
| Mexanunueckoe ABMKeHHE. MaTtepranbHas 1
TOYKa
) Cucrema orcuyera. OTHOCHTEIILHOCTD 1 Bu6nunoreka [IOK
MEXAHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOJIMHEHHOE TBIKSHHUE 1 Bubmzorexa LIOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE PAMOIMHENHOE JBUKEHHUE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsamonuHETHOE paBHOYCKOPEHHOE 1 Bu6nunoreka [IOK
JBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO JBMXEHHS. ['paduk 1
CKOpOCTH
Jlaboparopnas padora "OnpenereHue
7 CKO peHI/I;II) TGJIE? npu aBHOpCEO €HHOM 1 1 Bubmzorexa LIOK
YCKOp pup o yexop " https://m.edsoo.ru/ff0adb18
JIBMJKCHHUH 110 HAKJIOHHOW IJIIOCKOCTH
8 CBoOoauoe mmagenune ten. Onbitel I anmuies 1
PaBHOMEpHOE NBUKEHUE 110 OKPYHKHOCTH. BuG 1OK
N oTeKa
9 Ilepuon u yacrora odpanicuus. JInHelinas u 1 1o/
PHOA pait https://m.edsoo.ru/ff0ael176
yTJI0Bast CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE 1
. Bbubnmuoreka [JOK
1
11 ITepsbiit 3akoH HbroroHa. Bextop cuiibl https://m.edsoo.ru/f0ac612
12 Bropoii 3akon Herotona. PaBHoaelicTByromas 1 bubmunoteka [IOK

CHJIa

https://m.edsoo.ru/ff0ae72a

73


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

Bbubnuoreka [JOK

13 Tpertuit 3akon Hetotona. Cyneprno3uius cui https://m.edsoo.ru/f0ae982
14 Pemenue 3a1a4 Ha TpUMEHEHUE 3aKOHOB bu6mmoreka [IOK
HrroTona https://m.edsoo.ru/ff0aebbc
bubmmoreka [IOK
15 Crna ynpyrocta. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amaud no temMe «Cuta ynpyroctu»
17 JlaGopatopHas pabota «OmnpeneneHue bubmmoreka [IOK
JKECTKOCTH NPY>KUHEBD) https://m.edsoo.ru/ff0aee28
18 C bu6mmoreka [JOK
H1a TpeHHA https://m.edsoo.ru/ff0af738
19 P «C CHUSD buGnnorexa [IOK
CLICHHUC 3a/iat Mo TeMe «Lua Tp https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas pabota "OnpenencHue bubmmoreka [JOK
K02 (puLreHTa TPEHHUs CKOJIbXKEHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3amay nmo teme "3akonbr HproTOHA. bubmmoreka [JOK
Cwuia ynpyroctu. Cunna tTpenus” https://m.edsoo.ru/ff0afb8e
2 Cwuta TSDKECTH U 3aKOH BCEMHUPHOTO bubmuorexa [JOK
TATOTCHUS. Y CKOPEHHE CBOOOTHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHdpeperuus "JIBrKeHNE TeJl BOKPYT
23 rpaBuTaMoHHOrO0 1eHTpa (CosHeuHas
cucrema). ['amakTuxu"
24 Pemenue 3agau no reme "Cuiia TSHKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TSATOTECHHS" https://m.edsoo.ru/ff0af5f8
)5 [TepBas kocMuueckast ckopoctb. HeBecoMocTh bubmmoreka [JOK
U IIEPETPY3KU https://m.edsoo.ru/ff0af33c
PaBHOBecHe MarepuaIbHOI TOYKH.
AGcomoTHO TBEpAOE Teno. PaBHOBecHe bubnnoreka HOK
26 R o
TBEPJIOTO TENA C 3aKPETIIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalieHus
27 MowmenT cunbl. LleHTp TshkecTn
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Pemenue 3amad mo teme "MOMEHT CHIIBIL.

Bbubnuorexa [JOK

28 Lentp Tsixxectn" https://m.edsoo.ru/ff0b02b4
'I:IOI[FOTOBKa K KOHTPOJIbHOU paboTe HOU TEeMe En6anorexa LIOK
29 TI;II?'xaHqucxoe nBIKeHue. B3auMoaelictBue hitps://m.c ds0(I)_.[m JOBO0408
30 KoHnTtponbHas pabota o Teme "MexaHn4YecKoe bubmmoreka [JOK
nBmkenne. Bzanmoneticteue ten' https://m.edsoo.ru/ff0b06ec
Nmnynbce Tena. UmMmynbse cuiibl. 3aK0H Euorexa LIOK
31 gg:ﬁ;i;igﬁgﬁgyﬂbca' Ympyroe u Heynpyroe https://m.edsocl)_.[m/ff0b07fa
1 Pemenue 3agau no teme "3akoH COXpaHEHUS bubmuorexa [JOK
uMITynbca' https://m.edsoo.ru/ff0b096¢c
1 YpOK-KOHq)epeHuHﬂ”"PeaKTnBHoe JIBUOKEHUE B
PUPOJIE U TEXHUKE
34 Mexanuueckasi paboTa U MOIIHOCTb E‘;ISSZI;T:é{sigg/IifObOaS 4
15 PaGota cuIIbI TSHKECTH, CHITBI YIIPYTOCTH U bubnnoreka HOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas padora «OnpeneneHue padoTh
36 CHJIBI TPECHHUSA IIPU PaBHOMEPHOM IBHIKECHUU
TeJa MO TOPU30HTAIILHON TOBEPXHOCTH
37 CBs13b 2Hepruu U padoThl. [loTeHnanpHas
SHeprus
18 KI/IHCTI/I‘ICCKafI sHeprus. Teopema o bubmuorexa [JOK
KHHETUYECKON DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs SHEPTUH B MEXaHUKE
40 JlaGopartophas pabota «M3ydyeHue 3akoHa bubmmoreka [IOK
COXpaHEHUS DHEPT UMY https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe NBUKEHHUE U €TI0 Bbubnmuorexa [JOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomue Konebanus. BeiHyX/1eHHBIC bubmuoreka [JOK

kosebanus. Pesonanc

https://m.edsoo.ru/ff0b2010
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43

MaremMaTu4ecKuid ¥ NPY>KUHHBIA MasITHUKH

44

VYpok-uccnenoanue «3aBUCUMOCTb IepUoa
KoJIe0aHUH OT )KECTKOCTH MPYKUHBI K MaCChI
rpy3a»

bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[TpeBparieHre SHEPTUH TPH MEXaHHUCCKHUX
KOJIEOaHUIX

46

JlaGopaTtopHast pabota «OnpeaeneHue
94acTOTHI U TIEpHOJIa KOJICOaHUH PYKHHHOTO
MasiTHUKa»

Bbubnmuorexa [JOK
https://m.edsoo.ru/ff0blaec

47

JlaboparopHnas pabota «I[IpoBepka
HE3aBHCUMOCTH IEeproJia KojeOaHui rpysa,
HOJBEIICHHOTO K HUTH, OT MacChl Ipy3a»

bubmmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4EeCKHUX BOJIH. [IpononbHbIe 1
MIOTEPEYHBIE BOJTHBI

bubmmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepenus "MexaHndecKie BOTHBI B
TBEPAOM Telie. CeHCMUYECKHE BOJTHBI"

50

3Byk. PacnipocTpaneHnue u oTpakeHue 3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

['poMKOCTb 3ByKa U BBICOTa TOHA.
AKYCTUYECKU PE30HAHC

53

VYpok-koHpepentus "YIbTpa3ByK u
nH(}pa3ByK B IpUPOJC U TEXHUKE"

Bbu6nmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TeEME
"3akoHbI coxpaHeHusl. MexaHnueckue
KoJieOaHus M BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KonTponpHas padora o teme "3aKoHbI
coxpaHeHus. MexaHndeckue Konebanus u
BOJIHBI"

56

DJIEKTPOMArHUTHOE T0JI€. DIEKTPOMAarHUTHBIE

Bbubnmuorexa [JOK
https://m.edsoo.ru/ff0b2abe
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BOJIHBI

57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "[kana Eub OK
58 AJIEKTPOMATHUTHBIX BOJIH. Mcnonb3oBanue htI;I H/I;IOTeé{a I P
. s://m.edsoo.ru e
3JIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBA3MK" D
Ypok-uccnenosanue "M3yueHnne cBocTB
bubmmoreka [IOK
59 AJIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBIO 1
MOGHIIbHOrO TeedoHa" https://m.edsoo.ru/ff0b2c6c
60 Pemenue 3aau Ha onpeeieHne YaCTOTHI U
JUTMHBI 3JICKTPOMArHUTHOW BOJTHBI
61 DneKTpoMarHuTHas npupojaa ceera. CKopocTh Bbubnuoreka LIOK
cBeTa. BorHOBEIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku ceera. [IpsimonuHeiiHnoe
bubmmoreka [IOK
62 pacrpoctpanenue ceera. 3armeHust CoiaHIa u 1
TyHbi https://m.edso0.ru/ff0b3658
3aKOH OTpaXkeHMsI cBeTa. 3epkana. Pemenne
Bbu6nmuorexa [JOK
63 3a/1a4 Ha IPUMCHCHHE 3aKOHA OTPaKEHUS
ps://m.edsoo.ru c
CBﬂeTa p p https://m.edsoo.ru/ff0b38c4
64 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS Bbubnuoreka LIOK
CBETa https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA. Bu6 OK
65 Hcnonp30Banue MOJIHOIO BHYTPEHHETO htlf H/I;IOTeé(a 1 JF0b3cS
s://m.edsoo.ru c5c
OTPa)KEHHUS B ONTUYCCKUX CBETOBOJIAX D
JlaGopartopHas pabota "HccnenoBanue
66 3aBUCUMOCTH YTJIa IPEJIOMJIICHHUS CBETOBOTO
Jdyd4a OT yIJla IaJieHUsl Ha TpaHulle "BO3ayX-
crekiao""
VYpoxk-koudepenuus "McnonapzoBanue
67 IIOJIHOTO BHYTPEHHETO OTPAKECHUSI:
CBETOBO/IBI, OITUKOBOJIOKOHHAs CBS3b"
Bbubnmuoreka [JOK
68 JImuzel. OnTHdeckas Cuila JIUH3BI 1

https://m.edsoo.ru/ff0b3f2¢

77
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Bbubnuoreka [JOK

69 [Toctpoenne nzo0paskeHuii B IMH3aX https://m.edsoo.ru/f0bdd4a
JlaboparopHas pabdota "OnpeneneHue
70 (I)OKyIC)HOFl()) pacEToan;I u OII)'[TII[/I‘-IGCKOI\/’I CHJTBI buGmorexa [JOK
cobuparomei MH3bI" https://m.edsoo.ru/ff0b4206
71 VYpoxk-koHdpeperuus "OnTuueckre JINH30BbIe bubmmoreka [IOK
npubopsr"” https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuueckas cucrema. 3peHue bubmorexa [IOK
https://m.edsoo.ru/ff0b4684
7 VYpoxk-koupepennus "Jledextsl 3penus. Kak
COXpaHMTH 3peHue"
Pasznoxxenue 6emoro ceeta B crieKTp. OMbBITHI BuGmiorexa 1IOK
74 ZIII:II:HT:I)HCZHC;O;(ZHHe CHCKTPAILHPIX LBETOB. https://m.edsoo.ru/ff0cOf4c
JlaboparopHas pabota "OnbITH 11O
75 Pa3J10KEeHUI0 OEJIOro CBETA B CIEKTP U bubmmoreka [IOK
BOCIIPUATHIO LIBETA IPEAMETOB IIPUA UX https://m.edsoo.ru/ff0cOe2a
HaOJIOJICHUH Yepe3 IBETOBbIC QUILTPHI"
76 Ypok-npakTukyMm "BosIHOBBIE CBOICTBA CBETA:
ucriepcus, MHTepepeHuns u qudpakums”
77 OmneiTel Pe3epdopaa u mnaneTapHas MOJIENb bubmmoreka [{OK
aroma https://m.edsoo.ru/ff0c12a8
78 ITocrynartsel bopa. Moneins aroma bopa
79 NcnyckaHue U NOrIoeHNe CBETa aTOMOM. bubmmoreka [{OK
KBantbl. JInHeUaThie CIEKTPHI https://m.edsoo.ru/ff0c144¢
20 VYpoxk-npaktukym "HaGmroneHue crekTpoB bubmmoreka [IOK
ucImyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmiorexa LJOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sjapa. Hykionnas Mozenb EH@THOTeKa LOK
ttps://m.edsoo.ru/ff0c18ac
83 PaagnoaktuBHbie npeBpanieHus. M30Tonsl bubmmoreka [JOK

78
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https://m.edsoo.ru/ff0clal4

Pemenue 3agad mo reme: "PagnoakTUBHBIE

Bbubnmuorexa [JOK

84 npeBpaiieHus"” https://m.edsoo.ru/ff0c1b4a

85 [Tepuona nmonypacnana

26 VYpok-koHpepennus "PagnoakTuBHBIC bubmmoreka [IOK
U3JTy4EHUS B IPUPOAE, MEAULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SnepHble peakiuy. 3aKOHBI COXPaHEHUS bubmuorexa [JOK
3apsIOBOTO U MAaCCOBOTO YK CEN https://m.edsoo.ru/ff0c1¢c58
OHeprus cBA3M aTOMHBIX a71ep. CBs3b Macchl U bubmmoreka [IOK

83 JHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "Snepueie peakuun"

90 Peakiuu cuntesa u nenenus saep. Mcrounuku bubmuoreka [JOK
sHepruu CoJIHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHdpeperuus "SAnepHas sHEpreTUKA.

91 JlelicTBUA paluOaKTUBHBIX U3TyYCHHUI Ha
JKUBbBIEC OpraHUu3MbI"

[MonroroBka Kk KOHTPOJIBHOU paboOTE MO TeMe

9 "DIeKTpOMarHuTHOE MOJIE. bubmmoreka [IOK
DJIEKTpOMarHuTHbIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJieHus "

KonTtponbHas pabora o teme
93 "DEeKTPOMarHuTHOE MOJIE.
DJNIeKTpOMarHuTHbIE BOJIHBL. KBaHTOBBIE
SBJICHUS"
[ToBTOpenue, o606meHue. JlabopaTopHbie bubmuorexa [JOK

24 paboTsl 1o Kypcy "B3aumonetictue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0600meHue. Pemmenue BuGmiorexa LIOK

95 pacUETHBIX U KQUECTBEHHBIX 3a7a4 110 TEME
" " https://m.edsoo.ru/ff0c2572

TeroBble MpoIECCHI
IToBTOpenue, 06061IcHNE. Pemenue
96 paC‘-IeTII){bIX M KaUeCTBCHHBIX 3a7a4 I10 TEME Bubmioreka LIOK

"KIIJI TennoBeIX aBUrarencii'”

https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, 0600meHNE. Permenune Eub OK
97 pacYeTHBIX U KAYECTBEHHBIX 33]1a4 [0 TeMe 1 nbmaorexa L

" " https://m.edsoo.ru/ff0c2b30

KII/] a5ekTpoycTaHOBOK

08 [ToBTOpenue, o6o6menue. JlabopaTopHbie 1 1 bubnnoreka HOK

pabotsl o kypcy "CBeToBble ABICHHS" https://m.edsoo.ru/ff0c2¢52
99 [ToBTOpenue, 0606meHue. Pabora ¢ Tekcramu 1 bubmmoreka [JOK

1o TeMe "3aKOHbI COXpPaHEHHUs B MEXaHUKeE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606meHue. Pabora ¢ Tekcramu 1 bubmmoreka [JOK

no TeMe "Konebanus v BoHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOopenue, o6o0menue. Pabora c Tekctamu 1 bubimoreka IIOK

o TeMe "CBeToBbIC sIBIICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606meHue. Pabora ¢ Tekcramu 1

no teme "KBanroBas u sipepHas ¢pusuka”

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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YYEBHO-METOANYECKOE
OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
Y4eOHuKH:
e Ilepbimukun, H. M.
®dwusuka : 7-i knacc : 6a30BbIi ypoBeHb yueOHUK / .M. [leprimkun, A.U.
UBanos. - Mocksa : [Ipocsemienue, 2023.
e Ileppruxkun, M. M.
dusmka : 8 -if kmacc : 6a30BbIil ypoBeHb yueOHUK / .M. [lepoimkun, A.U.
NBanoB. - Mockaa : [Ipocsemenue, 2023.
e Ilepprmuxkun, H. M.
®dwusuka : 9 -ii kmacc : 6a3oBbIil ypoBeHb yueOnuk / .M. Ilepobrmkun, A .
NBanoB. - Mockaa : [Ipocsemenue, 2023.

IMHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETHU UHTEPHET

7 KITACC

1 . bubnuoteka — Bc€ no npeamety «dPusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneoonsIThl Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas komiekuus nudpoBbiX 00pa3oBaTelIbHbIX peCypcoB. — Pexxum
noctyma: http://school- collection.edu.ru

4. VlutepecHble MaTEpHUAIIbl K ypOKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HaIJISIAHBIC TOCO0Us K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. Hudposbie 06pazoBaTenbHbIe pecypchl. — Pexxum noctymna:

http://www.openclass.ru
6. DNeKTpOHHBIC yUeOHUKH 10 pusmke. — Pexxum moctyna:
http://www.fizika.ru

8 KIIACC

1. bubnnoreka — Bc€ no npeamery «Puzuka». — Pexxum gocryma:
http://www.proshkolu.ru

2. BuneoonsITsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru
3. Enunas xoyutekuus udpoBbIX 00pa3oBaTelbHbIX pecypcoB. — Pexum
noctyma: http://school- collection.edu.ru

4. aTepecHble MaTepuaibl K ypokaM (PU3UKU IO TEMaM; TECTHI 110 TeMaM;
HarJsiAHbIe TocoOus K ypokaM. — Pexum noctymna: http://class-fizika.narod.ru
5. ludposrie oOpazoBaTeabHbIC pecypcehl. — Pesxxum qoctyma:
http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKHY 10 pusmke. — Pexum noctyna:
http://www.fizika.ru


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

9 KJIACC

1. BungeoonsiThl Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru

2. Enunas kosuiekuus uu@poBbIX 00pa3oBaTEIbHBIX pECYpPCOB. — Pexum
noctyma: http://school- collection.edu.ru

3. UHTepecHble MaTepuanbl K ypokaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;
HaIJISIAHBIE TOCOOUs K ypokaMm. — Pexxum noctyna: http://class-fizika.narod.ru
4. Iludpossie 0O6pazoBaTenbHbIE pecypchl. — Pexxum mocTyma:
http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKHY 10 pusmke. — Pexum nocryna:
http://www.fizika.ru

6./luctanmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KT1acc.
CeteBoe oOpazoBaresibHOE coo0I1IecTBO. http://www.openclass.ru/node/109715
7. Enunas koyuiekuus uu@poBbiX 00pa30BaTelIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi LHEHTP UHOOPMAITMOHHO-00PA30BATENbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. TI'azeTa «1 ceHTSI0ps» MaTepualbl 0 GHU3UKE.
http://archive.1september.ru/fiz

11. Aaumanuu puszndeckux o0beKToB. http://physics.nad.ru/

12. ’)KuBas pusuka: oOydaromias nporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http:// www.fizika.ru/


http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.fizika.ru/
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