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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢usnke Ha ypPOBHE OCHOBHOIO o00IIero o0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOXKEHUW M TPeOOBaHUU K pe3yJibTaTaM OCBOCHHUS Ha
yTIIyOJEHHOM ypOBHE OCHOBHOM 00pa30BaTeIbHOW MpOrpaMMBbl, MPEICTaBICHHBIX
B ®I'OC 00O, a Takxe ¢ yuétom denepaabHON pabodeit mporpaMMbl BOCIIMTaHUS
u Konrnenmuu npenonaBanus yueoHoro npeamera «dDuzukay.

ConepkaHue TporpaMMbl MO (U3UKE HAMPABICHO Ha YAOBIECTBOPCHHE
MOBBIIIIEHHBIX 3alPOCOB OOYYAIOIIUXCS, CTpeMsIuXcs K Oosee TIIyOoOKoMy
OCBOCHMIO (DU3MYECKUX 3HAHWUU, M Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH oOydJarommxcs. B mporpamme mo (u3uke  yIUTBIBAIOTCS
BO3MOXHOCTH Yy4yeOHOro mpenMera B peanmuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JTMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0ydeHHUs, a TaKk:Ke
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111€T0 00pa30BaHUsl.

[Iporpamma no ¢u3nke ycTaHaBIMBAET pacipeseieHue yueOHoro matepuania
1o rogam oOydeHus (IO Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIEI0BATENbHOCTh
U3YUYCHUS] TEM, OCHOBAHHYIO HA JIOTUKE PA3BUTHS MPEIMETHOTO COAEPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00YJarOIIIXCsl.

[Iporpamma mo Qusuke pa3paboTaHa ¢ IENbIO OKAa3aHUS METOJIUYECKOU
MIOMOIIM YUYUTEIIO B CO3/TaHUM paboydeit mporpaMMbl IO Y4eOHOMY MPEAMETY.

®duznka SBISIETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
IPEAMETOB, TMOCKOJBbKY (U3NUECKHE 3aKOHBI JIe)KAT B OCHOBE TIPOIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, Ouoyioruel, acTpoHoOMuer © (HU3NYECKOU
reorpaduei, BHOCHUT BKJaJ B  E€CTECTBEHHOHAyYHYIO KapTUHY  MHpA,
PEeNOCTaBsAeT HamOoJiee SCHble O00pa3lbl MPUMEHEHHUS HAy4HOrO0 METoja
MO3HAHUs, TO €CTh CIIOCO0A MOTyYEHUs JOCTOBEPHBIX 3HAHUW O MUPE.

OnHa W3 TNIaBHBIX 3a/lady (PU3MYECKOTO O0pa3oBaHUsl B CTPYKType OOILEero
o0pa3zoBaHusl COCTOMT B (OPMHUPOBAHWUU ECTECTBEHHO-HAYYHON TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3ydenne ¢uzumku Ha yriayOoJ€HHOM YpOBHE NpeAroyiaraeT yBEpPEHHOE
BJIJICHUE CIEAYIOIUMU KOMITIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAyYHO OOBSCHSATH SIBJICHUS;

OIIEHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHMUS;

WHTEPIIPETUPOBATh JIAHHBIE M HUCIIOJIb30BaTh HAay4YHBIE JOKa3aTeIbCTBA IS
MOJIyYEHHUS BHIBOJOB.

Ilenmn w3ydenuss (U3UKH HA YPOBHE OCHOBHOTO O0OIIET0 0Opa3oBaHMS
onpenaenensl B KoHuenuu mnpenogaBaHusi ydeOHoro mnpeamera «®Duszuka»y B
oOpa3oBarenbHbIX opraHuzanusax Poccuiickoii  @expepanuu, peannu3yrOMIMX



OCHOBHBIC  00IIe00pa3oBaTeIbHBIC MPOTPAMMBI, YTBEPXKACHHOW PpEIICHUEM
Konnernn Munucrepcrsa npocsemienus Poccuiickoit @enepaunu (mpoToKoi ot 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydyenus: Gpuzuku Ha yriryOiIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca U CTpeMJICHUs OOyYaronuxcsi K Hay4YHOMY H3Y4YCHHIO
IPUPOIBI, PA3BUTHE UX MHTEIUICKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUM O HAyYHOM METOJIC MO3HAHHWSA U (HOPMHPOBAHUC
UCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOITUM SIBIICHUSIM;

dbopMupoBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3y4YeHUS] OCHOB
CTpOSHHUS MaTepuu U (yHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

dbopMUpOBaHHE YMEHUN NPUMEHATh (U3MYECKHe 3HAHUS U Hay4yHbIE
JI0KA3aTeNIbCTBA JIJIs1 OOBSICHEHUS OKPY>KAIOIINX SBJICHUIA,

dbopMHupOBaHUE TIPEACTABICHUA O PONM (PU3UKU I PA3BUTHS JPYTUX
€CTECTBECHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE peICTaBICHUN 0 BO3MOYKHBIX cdepax Oynyiuein
npoeCCUOHAIBHOW  JCATEILHOCTH, CBS3aHHOHW ¢ (HU3MKOM, IOATOTOBKA K
TanpHEHIIeMy 00y4eHHUIO B 3TOM HAMPABIICHUN;

dbopMHUpOBaHWE TOTOBHOCTH K JajdbHEUIIEMy W3yYeHUIO (U3MKH Ha
yriyOJ€HHOM YpPOBHE B paMKax COOTBETCTBYIOUIMX Mpoduiield oOydeHHs Ha
YPOBHE CpPEAHETO 0011Iero 00pa3oBaHuUsl.

JlocTmkeHne STHX Ieliel MmporpamMMbl 1O (U3UKE HA ypOBHE OCHOBHOTO
o01iero o0pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIISTYIONINX 3a/1ay:

npuoOpeTeHNe 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXAHWYECKHUX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

pUOOPETEHNE YMEHUIM aHATM3UPOBATh U OOBACHITH (PU3NUSCKHE SIBJICHHS HA
OCHOBE M3yYCHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUs pAaCYETHBIX M KaYE€CTBEHHBIX 3a/1a4, TPEOYIOITUX
CO37aHUSl W WCIOJIB30BAaHUA (PU3NYECKUX MOJIEeH, BKIIOYas TBOPYECKUE U
IPaKTUKO-OPUCHTUPOBAHHBIC 3aa4H;

pPa3BUTHE MCCIIEIOBATEIbCKUX YMEHUN: HAOII0JaTh SBJICHUS U H3MEPSTh
(du3nyeckue BEIMYMHBI, BBIJIBUTATh TUIIOTE3bl U MpEJIarath SKCIEPUMEHTAIbHbBIC
CIIOCOOBI UX TPOBEPKH, TUTAHUPOBATH M MPOBOJUTH OIMBITHI, SKCIEPUMEHTAIBHBIC
WCCJICIOBAHMSI, AHAJTM3UPOBATH MOTYYCHHBIC JAHHBIC U JIeJIaTh BHIBOIBI,

OCBOCHHE MNpUEMOB paboThl ¢ WHMOpMaIel (QU3NIECKOTO COAEpKaHUS,
BKJIIOYast MHPOPMAIHIO O COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKU, MHTEPIIPETAIUS U
KPUTUYECKOE OIICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO €O cepamu npodecCHOHANTBHON JAeATebHOCTH, CBA3AHHBIMU C
(Gu3NKON, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
bu3nYecKoil HayKH.



Ha wusyuenme ¢usuku (0a30BbI ypOBEHH) Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi OTBOAUTCA 238 yacoB: B 7 Kiiacce — 68 yacoB (2 yaca B HEJENIO), B 8
Kiacce — 68 vacoB (2 yaca B Heneno), B 9 kinacce (yriryoneHnsiii) — 136 gacos (4
yaca B HEJIEIIIO).

COJEP)XAHUE OBYUEHUS

7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B IO3HAHUM OKPY KAIOIIEro Mupa.

®usuka — Hayka o npupoxe. fABnenus npuponbl. OuUMUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeauuuHbL. M3MmepeHue ¢uznueckux BeluyuH. Duznueckue
npubopsl. [lorpemHocts u3meperunit. MexxayHapoHasi CUCTeEMa €IMHHII.

Kak ¢usuka u Japyrue ecTECTBEHHbIE HAyKd H3Yy4yalOT MPUPOLY.
EcTecTBEeHHOHAyuUHbII METOJl TMO3HaHUA: HAOIIOJEHUE, MOCTAHOBKAa HAy4YHOTO
BOIIPOCA, BBIIBIXKEHHE TUIOTE3, SKCIIEPUMEHT O MIPOBEPKE TUTIOTE3, OObSICHEHUE
Habmogaemoro sBieHus. Onucanue GU3NIecKux SBJICHHUNA ¢ TOMOIIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHW4ecKkHue, TEIUIOBbIE, DJIEKTPUYECKHE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.
2. ®Ousnveckue MPUOOPHI M MPOLEIypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
M (ppOBBIM NPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmpejeneHue EeHbI AeEHUS IIKATbl U3MEPUTEIBHOTO MPUOOpa.
2. M3mepenue pacCTOsTHUN.
3. M3mepenue o0bEéMa KHIAKOCTH U TBEPJOTO TEa.
4. OnpeneneHue pa3MepOB MalbIX TEN.
5. W3mepenue temmeparypbl IpU IOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATyPhL.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE TMIOTE3bI: JAJbHOCTH MOJIETA
[IapuKa, MyIMEeHHOTO0 TOPU30HTAIBHO, TeM OOoJibllle, YeM OO0JIbIlle BHICOTA
IIyCKa.

Paszpnes 2. [lepBoHayaibHbIE CBEACHHUS O CTPOCHMHU BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIb, WX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIIKE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
TeMriepatypoii. bpoyHoBckoe aBmwkenue, muddysus. BzammopeicTBue wacTuil
BEILIECTBA: ITPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE ra30B, JKUJIKOCTEN M TBEPIBIX
(KpUCTAIIIMYECKUX) TeJl. B3auMOCBsA3b MEXAy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jemoncmpauyuu.

1. HaGnronenue OpOoyHOBCKOTO ABHKECHUSI.

2. HaGmonenue nuddysum.

3. HaOmronenue SIBIICHUH, 0O0BACHSIOIINXCS MIPUTSKEHUEM WIN

OTTaJKMBAHUEM YACTHIl BEIIECTBA.

Jlabopamopnwie padbomost u onvimet.

1. OneHka JuaMmeTpa aTroMa METOAOM psioB (C  HMCHOJIb30BaHUEM

dotorpaduii).

2. OmnbIThI IO HAOJIIOICHUIO TETJIOBOTO PACIIMPEHUS ra30B.

3. OmnbIThI MO 0OHAPYKEHHIO ACUCTBUS CHIJT MOJIEKYJISIPHOTO MIPUTSKECHUSL.

Pa3nen 3. /IBm:keHne U B3aMMOIeCTBHE TeJl.

Mexanuueckoe ABWKEHUE. PaBHOMEpHOE MW HEPABHOMEPHOE JIBUKCHUE.
Cxopoctb. CpenHsisi CKOPOCTh IIPM HEPABHOMEPHOM IBHWKEHHHM. Pacuér mytu u
BPEMEHU JBUKECHUS.

SBnenue wHepnuu. 3aKOH WHEpUUH. B3ammoneincTtBue Ten Kak MpUYHHA
W3MEHEHUSI CKOPOCTH JBWXKECHMSI Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InmotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
0o0BbEMa BelecTna.

Cuna Kak xapakTepuCTHKa B3auMozeucTBHs Tenl. Cwiia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U Cuia
TsokecTd. CHila TSDKECTH Ha Apyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CHUJI, HaPaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuiaa TpeHusl.
TpeHne CKOJIbKEHUS U TPEHUE MOKOsSI. TpEeHKe B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

HaGmtonenne MexaHM4ecKoro ABUKECHUS Tela.
HN3mepenre cKkopoCTH NMPSIMOJIMHEUHOTO JBUKEHUS.
Habntonenue siBeHus nHEpUUU.

CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEL.
CroxeHue cull, HalpaBJICHHBIX MO OJTHOU MPSAMOM.

Jlabopamopnsie padbomosl u onvimot.

1. OmpejeneHne CKOPOCTH PAaBHOMEPHOTO JABUKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJEKTPUUECKOTO aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHue CpeAHEl CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa IO
HAKJIOHHOM TNIOCKOCTH.

1
2
3
4. Ha6J'IIO,Z[€HI/I€ N3MCHCHUA CKOPOCTH IIpHU B3aUMOJACUCTBUU TEII.
5
6.

3. OHpCI[GJIeHI/IC IINTIOTHOCTHU TBépI[OI‘O TCJa.



4. OUBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH pacTsDkeHHs (nedopmarun)
MPYKUHBI OT MPUIIOKEHHON CUJIBI.

5. OnsbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHHS OT
BECAa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS! U YBEIUYECHUS JaBlieHus. J(aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTypbl. llepemaua naBneHus
TBEPIIBIMUA TEJNAMU, KUIAKOCTSIMU U razamMu. 3akoH I[lackans. [lHeBMartuueckue
MAaIIMHBL. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TiyOuHbl. ['mapocratudeckuit
napagokc. Coolmiaromuecs: cocyibl. [ napapinueckne MeXaHU3MBbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3ymIHONW o0onouku 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Ipubops! 115 n3MepeHus aTMOc(HEpHOro 1aBJICHHUS.

JlelicTBHE KUAKOCTH M ra3a Ha IOrpyKEHHOE B HUX TesO. BrITankusaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [naBanue ten. Bo3ayxonnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYyPhI.

Ilepenaua naBieHUs )KUIKOCTHIO U Ta30M.

Coobmaromuecst Cocybl.

I'mppaBnmyeckumii mpecc.

[IposiBnenue aercTBust aTMochEpHOTO JaBJICHHUS.

3aBUCUMOCThH BBITAJIKUBAIONIEH CHUIIBI OT 00BEMa MOTPYKEHHOW YacTh

T€JIa U TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITANKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIIOBHE IUIaBaHUS TEN: IUIABAHWE WJIA MOTPYKEHUE TEI B 3aBUCUMOCTHU
OT COOTHOUIEHUS INIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopnvie padomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPYKEHHOH B
XKUJKOCTh YaCTH TeEJA.

2. OmnpeneneHue BHITAJIKUBAIOIICH CHIbL, JEHCTBYIOUIEH Ha  TeEJo,
MOrPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTHh BBITAJKUBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TEJNO B KUAKOCTH, OT OOBEMA NOTpYyKEHHOM B
YKUJIKOCTh YaCTH TE€Ja U OT IIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYMPOBAaHHUE JIOAKA H
OIPEAECIIEHUE €€ TPY30H0bEMHOCTH.

o vk~ W N
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Pa3znen 5. PaGoTra 1 MOIIHOCTH. JHEpPrusi.

Mexanuueckasi padora. MOIIHOCTb.

[IpocThie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecusi pbryara. [IlpumeHeHue TmpaBuja paBHOBECHS phlyara K OJIOKY.
«3onotoe mpaBuio» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpoctoie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprusa. KuHeTnueckas U TNOTEHIMANIbHAs DSHEPrusl.
[IpeBpaiienrie OAHOTO BHIa MEXAHUYECKOW SHEPTUH B IPYTroid. 3aKOH COXPaHEHUs
SHEPrUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomout u onvimet.

1. Omnpenenenrie pabOThl CHIIBI TPEHUS TP PAaBHOMEPHOM JBUKEHUU Tella

110 TOPU3OHTAIBHOU MMOBEPXHOCTH.
2. HccnepoBaHue yciaoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HakIOHHOM TIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAHEHUsI MEXaHUYECKOW SHEPIUH.
8 KUIACC

Pa3znen 6. TenioBble siBJeHUS .

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMUHETUYECKON TEOPUU CTPOCHUS
BelecTBa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPIKIAIOIINE
OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUU.

Mogenu TBEPAOro, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BeIECTBa.
Kpucrammueckue u amopdubie Tena. OO0bsiCHEHUE CBOMCTB Ta30B, JKUJIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE IIOJOXKECHUU MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHK€E U KanWJUISIPHBIC ABJIEHUS. TEII0OBOE pacIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIIEpATypbl CO CKOPOCTBHIO TEIJIOBOIO JABUKECHUSA
yactull. BuyTpeHHss sHeprus. CnocoObl W3MEHEHUs] BHYTPEHHEH SHEprumu:
Teronepenaaya u COBEPULICHUE paboTHI. Bu bl TEIJIoNepeIauu:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TYYEHHE.

KonnuectBo TemioTel. YaeiapHas TEIUIOEMKOCTH BeleCTBa. 1€IIO00OMEH U
TEIIOBOE paBHOBeCHE. YpaBHEHHE TeruloBoro OamaHca. IlnaBiaenue w
OTBEPAECBAHHE KPUCTAUIMYECKUX BEIIECTB. YJeEJbHAs TEIUIOTA TJIABJICHHUS.
[TapooOpazoBanue u koHjaeHcauus. Mcmapenue. Kumenue. YnenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KUIICHUS OT aTMoc(epHOTro
JIaBJICHUSL.

Bnaxnocts Bo3myXxa.

DHeprus TOIUIMBA. Y IeNbHAas TeIJIOTa CTOPaHMUSL.



[Tpuntuner pabotel TeroBeix aurarenedt KIIJ[ temmoBoro mBurarens.
TerioBble IBUTATENIN U 3AIIUTA OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAHEHUS U IPEBPAILECHUS SJHEPTUMU B TEIJIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

W L N

10.
11.
12.
13.

Habmronenne 6poyHOBCKOTO JBHIKCHHS.

Habmonenue nuddysun.

Habmronenue siBieHU CMauyuBaHUS U KaNWUIPHBIX SIBICHUM.
Habmronenue TermmoBoro pacimpeHus Tell.

N3MeHeHne naBiieHHS Ta3a MpU M3MCHEHUH 00bEMa M HArpeBaHUU WU
OXJIAXKICHUH.

[IpaBuna u3mMepeHus TeMIepaTyphl.

Buasl Tenonepenayu.

OxJtakaeHre mpyu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHur padOThl BHEITHUMU CUJIAMH.
CpaBHEHUE TETUIOEMKOCTEHN pa3IMUHbIX BEIIECTB.
HaOmronenue kumeHus..

Habmronenue nocTostHCTBa TeMIepaTyphl IPH TIaBJICHUU.
Mopenu TenI0BBIX JBUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMNBITHI 110 OOHAPYIKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO TIPUTSHKCHHSL.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM UJIK caxapa.
OnpITHl MO HAONIOJEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPIBIX TEII.

Omnpenenenue qaBiaeHUS BO3yXa B Oa/IOHE IIMPHUIIA.

OnbIThl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUS WM OXJIKICHHUS.

[TpoBepka runoTe3bl IMHEHHONM 3aBUCUMOCTHU JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOmronenne wu3MeHEHUsT BHYTpPEHHEH DSHEprud Teia B pe3yibTaTe
TeIIonepeayr U padoThl BHEITHUX CHJL.

UccnenoBanue siBiaeHUs TEmIOOOMEHAa MPU CMEIIMBAHUU XOJOJIHOM H
ropsiyer BOJBL.

OnpeneneHrne  KOJIMYECTBAa  TEIUIOTHI, IMOJYYEHHOrO BOAOW  MpH
TEMJI000MEHE C HArPEThIM METAJUTMYECKUM IIUIUHAPOM.

Onpenenenve yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca uCIapeHus.

Onpenenenre OTHOCUTENBHOM BIIAXKHOCTH BO3YXa.

Onpenenenre yaeabHON TENMIOTHI IJIABJICHHS JIbJA.

Pa3znes 7. JjeKTpudecKkue 1 MarHuTHbIE SIBJICHMS.



OnekTpuzauust Ten. J[Ba popa sJeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspkeHHbIX  Ted. 3akoH KyinoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPsIIOB U PACCTOSIHUS MEXK]Y TEJIaMH).

Onektpuyeckoe mnoiie. Hanpsox€HHOCTh syekTpudeckoro noss. IlpuHuun
CYyHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (HAa KaUeCTBEHHOM YPOBHE).

Hocurenn smekTpudeckux 3apsaoB. DJEMEHTAPHBIA JJIEKTPUYECKUAN 3apsi.
Crpoenne aroma. IIpoBOOHMKM W JOUAINEKTPUKU. 3aKOH  COXpPAaHEHUS
JJIEKTPUYECKOTO 3apsija.

ONEeKTpUYECKUA TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUYECKOIO TOKA.
HNctounuku mMOCTOSHHOrO TOKA. JIEMCTBUS AJIEKTPUUYECKOrO TOKa (TETIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKHUI TOK B )KMJIKOCTSIX U Ta3ax.

Onektpuueckass uenb. Cuia  Toka.  DJEKTPUUYECKOE  HAMNPSKEHUE.
ConpoTuBiIeHHE MPOBOJHMKA. YIEIBbHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locienoBarenbHOE W MapaJuIEIbHOE  COEIMHEHUE
IPOBOJIHUKOB.

PaGota u MoOmHOCTH »dJEKTpUUeCKOro ToKa. 3akoH Jlxoyms—JleHa.
DNEeKTpUYECKHE LENU U MOTPEOUTENN JIEKTPUUYECKON 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE ~ MarHuThl.  B3aumoaeiicTBHE  TMOCTOSHHBIX  MarHUTOB.
MarnutHoe nosne. MarauTHoe noJie 3eMJId ¥ €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OmbiT  Opcrema. MarautHoe 1oJje  JJIEKTPUYECKOro Toka. [IpumeHenwne
AJEKTPOMArHUTOB B TEXHUKE. J[€efiCTBME MATHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DneKTpoABUrareslb MOCTOSHHOTO TOKAa. Vcmosp30BaHWE 3IIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnebitel @apaned. fABneHue 37eKTpoOMarHuTHON MHAyKuuH. [IpaBuino Jlenna.
DIIEKTpPOreHepaTop. CriocoOb1 MOy YEHHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTaHIIUU Ha BO30OHOBIIIEMbIX HCTOYHUKAX YHEPTHU.

Jemoncmpauuu.

DIIEKTpU3ALUS TEIL.

JIBa poa 3JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSKEHHBIX TEN.
YCTpPOUCTBO U IEUCTBUE AIEKTPOCKOTA.

DnekTpocTaTu4ecKast UHAYKIUS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPsI0B.

[IpoBOOHUKYN U AUDIIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJISL.

HcTouHnKM OCTOSHHOTO TOKA.

JIelicTBUSA DIEKTPUYECKOTO TOKA.

R R G o

10. DNEKTPUUYECKUI TOK B KUJIKOCTH.
11. ['a30BBbIii pa3ps.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

H3mepenune cuibl TOKa aMIIepMETPOM.

N3mepenne 351eKTpuYeCcKOro HapsKeHUsT BOJIBTMETPOM.

Peocrar 1 marasus cOnpoTUBIICHUN.

BzaumoelicTBie MOCTOSHHBIX MAarHUTOB.

MoaenvupoBaHre HEBO3MOKHOCTH PA3JICJICHUS TTOJFOCOB MAarHUTA.
MoenupoBaHre€ MarHUTHBIX MOJIEHA MOCTOSTHHBIX MAarHUTOB.
OnsiT Dpcrena.

MarauTHoOE MoJjie ToKa. DJIEKTPOMAarHuT.

JlericTBME MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.

HccnenoBanue aBiaeHUS 3IEKTPOMATHUTHOW UHAYKIIWH.

Onbitel Dapanes.

3aBUCHUMOCTh HAMNpaBJCHUS HWHIAYKIMOHHOTO TOKA OT YCJIOBUH €ro
BO3HMKHOBCHMS.

DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnsie padbomost u onvimel.

1.

o v kW

10.
11.

12.

13.
14.

OnpITel MO HAOMIOACHUIO AJIEKTPU3AIlMU Tel WHAYKIUMEeH U TpHu
CONMPUKOCHOBEHHH.

UccnenoBanne AeHCTBUSA DIEKTPUYECKOTO IO HA MPOBOJAHUKU U
JTUBJIEKTPUKHU.

CoOopka u npoBepka padOThI ANEKTPUUECKON 1IEMH MOCTOSIHHOTO TOKA.
N3mepenue u peryaupoBaHUe CUIIbI TOKA.

N3MepeHne u peryiupoBaHUE HAMIPSKEHUS.

HccnenoBaHue 3aBUCHMOCTM CHJIBI TOKA, MAYILIETO Yepe3 PEe3UcTop, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIITHE 3aBUCUMOCTb AIEKTPUYECKOTO
COMPOTHUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAU MONEPEUHOTO
CEYECHMS U MaTepraa.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSIKEHUW MpPH MOCIEI0BATEIBHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uisi CWJIBI TOKa MPHU MapalieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpexenenre padOThI 3IEKTPUUYECKOTO TOKA, MAYLIETO Yepe3 PE3UCTOP.
OmpeznenieHue MOIIHOCTH  DJIEKTPUYECKOTO TOKA, BBIIENSAEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIErO Yepe3 JaMIOUKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarets.

HccnenoBanne MarHuTHOTO B3aUMO/JIEUCTBUS MOCTOSIHHBIX MarHUTOB.



15. I3yyeHue MarHMTHOrO TOJISI TOCTOSHHBIX MArHUTOB MpPH  HX
00BEIMHEHUH U PA3AEIICHUN.

16. MccnenoBanue NeiCTBHS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aWMOJICHCTBUS
KATYIIKK C TOKOM M MarHuTa OT CWJbl TOKa M HaIlpaBICHUS TOKa B
KATYILKE.

18. I3y4yeHue neicTBUsl MAarHUTHOTO TOJISL HA POBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U u3ydeHue padoThl 3JIEKTPOBUTATES.

20. U3mepenne KII/I anekTpoaBuraTebHON yCTaHOBKH.

21. OnBITBI IO MCCIECAOBAHUIO SIBJIEHUS DJIEKTPOMAarHUTHOM WHAYKLUU:
UCCIICJOBAHUE W3MEHEHUIM 3HAUYEHUS W HAIIPaBJICHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC (yruy0JieHHbIH YPOBEHb)

Pa3znen 8. Mexannueckue siBJICHHSI.

Mexanunueckoe nBuxkeHue. MarepuanbHas Touka. CrocoObl OmMUCaHUS
MEXaHUYECKOTO ABWKEHUS: TaOJIMUYHBIN, rpaduyeckuil, aHanuTuueckuii. Cucrema
orcuéTta. OTHOCUTEILHOCTh MEXAHHUUECKOTO JIBHKCHUSI.

BexTopHble BeMYMHBI, ONEpAlMU ¢ BEKTOPAMHM, IPOEKLIUU BeKTopa. Panuyc-
BEKTOpP MATEPHAIIBHOW TOYKH, NEPEMENIEHNE HA IUIOCKOCTH. PaBHOMepHOe
NpAMOJIMHENHOE  JBH)KEHUE. HepaBHOMEpHOE IIPAMOJIIMHENHOE JBH)KCHUE.
CpenHsis 1 MTHOBEHHAs! CKOPOCTh Teja IPU HEPABHOMEPHOM JIBHKECHHUU.

Yckopenue. PaBHOYCKOpPEHHOE MPSIMOJMHEUMHOE JIBUKEHHUE. Y CKOPEHHE
cB0OOIHOTO naaeHus. OnbIThl ['amues.

I'paduueckas mHTEpnpeTannsi YyCKOPEHUs, CKOPOCTH, MPOMJAEHHOIO MyTH U
IIEpEMENIECHHUS IS IPSMOJIMHENHOTO JBUKECHUS.

JIBukeHHe Tenna, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIBUKEHHE 10 OKPY>KHOCTHU. JIMHEHAass CKOPOCTh, YTIIOBasi CKOPOCTh, IEPUOL
¥ 4acToTa OOpallleHus IpyU paBHOMEPHOM JBUKEHUU MO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE IIPU IBUKEHUU 110 OKPYKHOCTH.

Bekrtop cunbl. PaBHOAEHCTBYOIIAs cua.

[IepssIii 3akoH Herotona. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpuHUMN Cynepno3unuyu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbXKEHUS, CHUIIa
TPEHUs IOKOS, Ipyrue Buabl TpeHus. KoadpuuueHt tpenus.

JIBM>KEHHUE TEN MO OKPYKHOCTHU MO IEVUCTBUEM HECKOJIBKUX CHIL



3akoH bepnymnu u noabéMHas cuna Kpbuia. COBpeMEHHBIE J€TaTelbHbIE
anmaparbl, CyJa Ha NOABOJHBIX KpBUIbAX, AaHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOUJISIX. J[BUKEHUE 1Moe3/1a Ha MarHUTHOM MOYIIIKE.

Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TSTOTEHHUS. J[BHKEHUE TENl BOKPYT
rPaBUTALIMOHHOTO LEHTpa (B ToM uucie maHer Bokpyr Comuua). IlepBas
KOCMUYECKas CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHoBecue maTepuanbHOM TOYKH. AOCONIOTHO TBEpaoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPEIUIEHHON OChIO BpallleHusi. MOMEHT cuiibl. LIeHTp TshkecTH.

Nmnynec Ttena. HM3menenue wummynbca. Wmnynse cuiibl.  Yopyroe u
HEYIPYroe B3aUMOJACHCTBUE. 3aKOHbl M3MEHEHUS M COXPAHEHUS HMITYJIbCa.
PeaktuBHOE nBUXKEHNE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHepruu 1 padothl. [loTeHInanpHas YHEPTUs Tela, MOJHSATOTO HaJl
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus CKaTtou npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOW SHEPruu. 3aKOH M3MEHEHHUS M COXPAHEHUS
MEXaHUYECKON SHEPTUMU.

Jlemoncmpayuu.

Habmronenne MeXaHMYeCKOTO NBUKEHUS Tela OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHUE NyTel W TPAEGKTOpUW [BUKEHUS OJHOTO W TOrO XKE Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenre CKOpOoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue nmpru3HakoB paBHOYCKOPEHHOTO JIBUKECHHUS.

HaGmronenue aBuKeHs Tena 1Mo OKPYKHOCTH.

HaOmronenne MexaHM4eCKHUX SIBICHUN, MPOUCXOISIIUX B CHUCTEME OTCUETa
«Tenmexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JIBUIKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKH.

Habmronenune paBHOBECHS TelI, CBOOOTHOIO MaAeHUS, KOleOaH!s MasTHUKA B
VWHEPIHUAIBHBIX CUCTEMAX KaK MOATBEPKICHUE MTPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHUS TE€JIA OT €r0 MACChl U JEUCTBYIOIIEN HA HETO CHUJIBI.

HaGntonenue paBeHCTBA CUIT TPU B3aMMOJICHCTBUM TEJL.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenaya ummyJsibca Ipy B3aUMOAECHCTBUU TEIL.

[IpeoOpazoBanus SHEPTUM MPU B3aUMOJICUCTBUM TEll.

CoxpaHeHne UMITyJIbCa TpU a0COIOTHO HEYTIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHne UMIyJbCca Ipyu YIIPyroM B3aMMOJIEVCTBHH.

Habmronenue peakTMBHOTO JBUKECHHUS.

CoxpaHeHue dHEepPIruu Mpu CBOOOTHOM MaJICHHH.

CoxpaHeHue 3Hepruu Mpyu JBUKEHHUH TeJla MMOoJ] AEHCTBUEM IPYKUHBIL.



Jlabopamopnuie padbomost u onvimel.

KoncTpyupoBanue TpakTta [jii pa3roHa M JAJIbHEUIIETO0 PaBHOMEPHOIO
JBIKCHUS IIApUKA WA TEJICKKH.

Ormnpenenenrue CcpelHEH CKOPOCTH CKOJBXEHUS Opycka WM JIBUKCHUS
1IapyKa 1o HaKJIOHHOM IJIOCKOCTH.

OnpeneneHrve yCKOpPEHHUSI Tela MpPU PABHOYCKOPEHHOM JIBHKEHUHU TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IMYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JIBIKCHUHU 03 Ha4allbHOW CKOPOCTH.

[IpoBepka runmoTe3bl: €CIIM MPU PABHOYCKOPEHHOM JBUXKEHUH 0€3 Ha4aJIbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psii HEYETHBIX YMCEII, TO BpPEMEHA OJUHAKOBBI.

HccnenoBanne ABMKEHUS Teila, OPOIISHHOTO O/ YIJIOM K TOPHU30HTY.

UccnenoBanne 3aBUCMMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT  CHJIbI
HOPMAaJILHOTO JIABJICHHUS.

Onpenenenre ko3phUIIMEHTA TPEHUS CKOJIbKCHHUS.

Onpenenenue )kECTKOCTH MPY>KUHBI.

UccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MIPYKUHE, OT
CTEIEeHH JieopMaIuu MPy>KUHBI.

Onpenenenre pabOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM JBIKCHHH TeJa 110
TOPU3OHTAIBLHON MOBEPXHOCTH.

Onpenenenve pabOThl  CHJIBI  YIPYrOCTH TMpPU MNOABEME TIpy3a C
HCITOJIb30BAaHUEM HEMOABMIKHOT'O Y MMOJABMIKHOI'O OJIOKOB.

Pa3znen 9. Mexannyeckue KoJjie0aHUsI ¥ BOJIHBI.

KonebarenbHoe npmxenne. OCHOBHBIC XapaKTEPHUCTHKU KOJICOAHMI: TIeproI,
4acToTa, aMIUIUTyAa. ['apMoHMuYeckue KoJyieOaHus. 3aTyxarollue KoJaeOaHus.
Boinyxnennbie koneOanus. Pezonanc.

MaremaTH4ecKuii M NPYKUHHBIA MasTHUKU. lIpeBpaileHue sHEprud mnpu
K0JIcOaTeIIbHOM JIBMKCHUU.

Mexanuueckne BoaHBL. [IpomonpHble M TONEpedHble BOJIHBL. (CBOMCTBA
MEXaHUUYECKUX BOJH: HHTephepeHus u nudpaxuus. JjimHa BOJHBI U CKOPOCTh €8
pacnpocTpaHeHusi. MeXxaHM4eCKue BOJIHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJHBI.

3Byk. PacnpocTpaHeHue u oTpakeHHe 3ByKa. ' pOMKOCTH 3ByKa U BbICOTa
ToHa. Pe3zonanc B akyctuke. MHppa3zByk u yabTpasByk. HMcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Hemoncmpauyuu.

HaOmonenne xoneOaHWii TeJI II0J JEHCTBHEM CHJIBI TSKECTH M CHJIBI
yIOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Habmronenune BeIHYKICHHBIX KOJICOAHUH B pe30HAHCA.



Pacnpoctpanenue npo10bHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).
Habmonenue nuntepdepeHiyiu U Audpakiiiy BOJIH HA TOBEPXHOCTH BOJBI.
Habmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT 4acCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnsie padbomost u onvimet.

Onpenenenre 4acTOThI U MEPUOJIa KoJeOaHU MaTEMAaTUYECKOTO MasSTHHKA.

Omnpezenenre 4acTOThI U Mepruoa KoJieOaHUu MPYyKUHHOTO MasiTHUKA.

WccnenoBanue 3aBUCUMOCTH TEpHOJa KoJieOaHU Tpy3a HA HUTH OT JJIUHBI
HUTHU.

WccnegoBanue 3aBUCMMOCTH MEpUOA KOIEOAHU MPYKUHHOTO MAasiTHUKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCMMOCTH TEepHoOJa KoJeOaHWil Tpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Ipy3a.

OnbIThI, JEMOHCTPUPYIOITUE 3aBUCUMOCTD MEPHOJIa KOJICOAHUN MPYyKUHHOTO
MasATHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3MepeHne yckopeHHs: CBOOOHOTO MaACHUSI.

Pazgen 10. Di1eKTpOMarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMArHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL — (CBoOMCTBa
ANEKTPOMarHuTHbIX BOJH. [llkana »aeKTpOMarHUTHBIX BOJH. Mcmonb3oBaHHe
3JIEKTPOMArHUTHBIX BOJH Uil COTOBOM cCBsi3u. Pammonokanus. Kocmuueckas
CBSI3b.

DJIEKTpOMarHuTHas npupojga ceera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
cBera: uHTEephepeHIus U AUPpaKIus.

Hemoncmpauuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Nurepdepenuus u audpaxuus cBera.

Jlabopamopnsie padbomost u onvimet.

N3ydeHne CBOWCTB HIEKTPOMArHUTHBIX BOJH C IOMOIIbIO MOOWUIBHOIO
TenedoHa.

[IpoBeaeHue OMBITOB MO HAOIIOACHUIO UHTEPPEPEHIINH U TU(DPAKIIMK CBETA.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

JlydyeBass MOJenb CBETa W TeOMETpUYECKas onThkKa. VICTOYHHMKU CBeTa.
[IpamonuHeiiHoe pacnpocTpaHeHue cBera. 3armeHuss ComHoa u o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cpeta. [loctpoenue
n300pakeHnt, CPOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akoH npenomiieHUs cBera. [loHOe oTpakeHue cBera.
Hcnonb3oBaHne MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBO/IAaX, ONMTOBOJIOKOHHAS
CBSI3b.



JImnza, xox usyuen B JuH3e. Popmyna TOHKOM JmH3BL llocTpoeHme
U300pakeHUui, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnTuyeckas cucrema
¢doroanmapara, MHUKpPOCKONma M Teieckona. [7ma3, Kak onTuyeckas cucrema.
bin30pyKOCTh U TAIIBHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel Hpiorona. Croxxenue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus ceera.

Jemoncmpayuu.

[IpsiMmonuHeEHOE pacIpOCTPaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuyenue n300pakeHUi B IMIIOCKOM 3€pKaJe.

[Ipenomnenue cpera.

Onrtuyeckuid CBETOBOI.

Xon myueit B cobuparoleii mH3e.

XO0J ny4der B pacCEeMBAIOIIEH JINH3E.

[Tonyuenue n300pa>keHuit ¢ TOMOIIBIO JIUH3.

[Tpunnun aeiicTBus hoToanmapara, MUKPOCKOIIA U TEJIECKOTIIA.

Mopens rinasa.

Pa3noxenue 6enoro cBera B CIEKTP.

[Toyuenue 6esoro cBeTa MpH CIOKEHUHN CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH yIJla OTPaXEHUs CBETOBOIO Jiyda OT yIJa
NaJICHUS.

N3yuenune cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH yIUIA IIPEJIOMIICHHS OT yIUIA NAJE€HUs CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuyenue n300pakeHUd ¢ TOMOIIBIO COOMpPArOUIEH JINH3BL.

Omnpenenenrue (GOKYCHOTO PACCTOSHUS UM ONTHYECKON CHIIBI COOMparomieit
JIVH3BIL.

OMNBITHI IO Pa3I0KEHUIO OEJI0r0 CBETA B CIEKTP.

OnbITEl 1O BOCHPHUATHIO IIBETA MPEIMETOB MPU HUX HAOIIOAECHUM 4Yepes
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pezepdopna u mmanerapHas mojens aroma. Monens aroma bopa.
Hcnyckanue u norsiouieHue cBera aroMoM. KBauTel. JIluHeluaTbie CIIEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-usnydeHus. CTpoeHue aTOMHOTO
anpa. Hyxnonnas wMogens aromHoro sazapa. HMszoronmsl. PaanoaxTrBHBIE
npespaiieHus. Ilepuon momypacnaga aToMHbIX siaep. [lencTBue paamoaKTUBHBIX
U3JIyYEHUW HA )KUBBIE OPraHU3MbL. 3alIUTa OT PaJIUOAKTUBHOIO U3TyUYECHHUS.



SAnepHble peakuuu. 3aKOHbI COXPAaHEHUs 3apsAJ0BOIO M MACCOBOI'O YHCEIL
OHeprusi CBA3M aTOMHBIX snep. CBsA3b Macchl M dHEpruv. Peakiuu cuHTE3a U
nenenus sapep. Mcrounmku sHepruu CosiHma w 3BE3A. SlnepHas HDHEpreTHKA.
DKoJ0ru4eckue npooaemMsl SAEPHON SHEPTETHKY.

Hemoncmpauuu.

CrexTpbl U3Ty4eHHS U MOTJIONICHUS.

CrexTpbl pa3IM4HbIX Ta30B.

CnekTp Bogopoa.

Habmonenue tpekoB B kamepe Bumbcona.

PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYUEHUH.

Perucrpanuus uzinyyeHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomout u onvimet.

Halnronenue CruloniHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYEHHUS.

HccnenoBaHue TPEKOB: U3MEPEHHE SHEPTHUU YACTHIIBI 10 TOPMO3HOMY IYyTH
(mo gororpadusim).

N3mepenue paauoakTuBHOIO (oHAa.

IHoBTOpPHUTEIBLHO-00001IAO NI MOAYJIb.

[ToBTOpHTENEHO-00001AIOIIMI MOYJIb MPEAHA3HAYEH JJISI CUCTEeMaTH3aluu
U 0000IIeHHS  TPEIMETHOrO  COACp)KaHWUs M OMbITa  JESTEIbHOCTH,
IPUOOPETEHHOTO TIPU M3YYEHHH BCEro Kypca (M3MKK YIIIyOJIEHHOTO YpOBHS, a
TaK)Ke JUIsl IOJTOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HKE.

B nmpomecce wu3ydeHMs [JAHHOTO MOAYJSA PpEATU3YIOTCA M IOIY4YaroT
JalpHelIee pa3BUTHE YydeOHble JEHCTBUS, OOECHEeuMBaOIIUME JOCTHXKEHUE
OpPEeIMETHBIX M METaNpeAMETHBIX pe3yJNbTaToB oOyudeHus, (opMUpOBaHUE
€CTECTBEHHO-HAYYHOI I'PAaMOTHOCTH: OOBSICHEHHE U ONHMCAHUE SIBJIEHUH HAa OCHOBE
npuMeHeHus1 (U3NYECKUX 3HAHMM, UCCIeA0BATENbCKUE NEUCTBUS (BBLABUKEHUE
TUIIOTE3, MOCTAHOBKA 1M W IUIAHMPOBAHUE WCCIEAOBAHUSA, aHAJIU3 JAHHBIX W
NOJIyYEHHUE BBIBOJIOB).

[IpeanouturenbHO (QOPMOIl OCBOECHHSI MOJIYJIA SIBISIETCS MPAKTHUKYM,
porpaMma KOTOpOro BKJIFOUAET:

pelieHne 3a1ay, OTHOCSIIMXCS K pa3IM4HbIM pa3fenamM M TeMaMm Kypca
($U3MKH, B TOM YUCIIE 3a]]a4, MHTETPUPYIOLINX COJEPKaHNE PA3HBIX Pa3/IeNoB;

BBINIOJIHEHUE JTA0OPATOPHBIX PaOOT U OMBITOB (BKJIIOYAsi pabOThl U OMBITHI U3
NepeuyHe K paszjenam Kypca) B YCIOBUAX CaMOCTOSITENIBHOIO IUIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0OBaHMs, BbIOOpa 1 00OCHOBAaHUS METO/a U3MEPEHUS BEIUUNH,
COOpKH 3KCIEPUMEHTAIBHON YCTAHOBKH;

BBINIOJIHEHHE MPOOJIEMHBIX 33/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3agaHusl MO EeCTECTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEPKAHUEM;



paboTy HajA TPYNIIOBHIMU WU WHAUBUAYATLHBIMU IPOSKTAMH, CBSI3aHHBIMU C
coJiep’KaHueM Kypca (PU3HKH.

N3ydeHne mMOBTOPUTETHLHO-0000MIAONMIETO MOJYJIS MOXET 3aKaHYMBAThCS
IPOBEICHUEM JIMATHOCTUYECKON paboThl 3a Kypc (PM3UKU YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAOIIECH 3aJlaHus Pa3HOTO YPOBHS CIIOKHOCTU. Pe3ynbTaThl BBITTOJHEHHS
JTUArHOCTUYECKON pabOThl MOTYT TIOKA3bIBaTh CTENEHb TOTOBHOCTH O0YYaFOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy TI0 (QHU3HKe, a TakKKke
CBUJIETEIHCTBOBATH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOUM rPaMOTHOCTH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 1O
®U3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA3OBAHMUSI

N3yuenue (pU3MKH Ha ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHUs HAMPABIEHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTaTOB.

B pesynbrare u3ydenust Gpu3nKyA Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs

y oOyuaronierocst 0y1yT cqopMHpPOBaHbI CICAYIONINE JTUYHOCTHBIC PE3YJIbTAThl B

YacTH:

e 1) NaTpMOTHYECKOTO BOCIIUTAHHUSA:

e - MIPOSIBJICHWE MHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON
(bu3nUecKoil HayKH;

e - IIEHHOCTHOE OTHOIIICHUE K JIOCTH)KCHHSIM POCCUHCKUX YUECHBIX-(DU3HKOB;

e 2) rpa:kKIaHCKOI0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e - TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYXICHUU OOIIECTBEHHO 3HAYNMBIX U
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHCHHEM JTOCTHKCHUN
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e - OCO3HAaHWE BAXXHOCTH MOPATHHO-3TUYECKUX MPHUHIIUIIOB B JEATEIHHOCTU
YYEHOrO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e - BOCIPHUATHE ICTETUYECKUX KauecTB (U3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTU, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

e - OCO3HAaHHE IIEHHOCTU (PU3UYECKOM HAYKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHWS MUPA, OCHOBBI PA3BUTHUS TEXHOJIOTHH, BAXKHEUIIEHW COCTABIIIOLLEH
KYJbTYPBI,

e - pa3BUTHE HAyYHOM JIOOO3HATEIBHOCTH, HMHTEpECa K HCCIENO0BATEIbCKON
NEesATEeIbHOCTH;

e 5) (¢opMupoBaHUsL  KYJbTYPbl 3A0POBbS M  OMOLHUOHAJIBHOIO
OJ1aromoJryums:

e - OCO3HAaHME LEHHOCTH Oe30MacHoro o0pa3a >KH3HKU B COBPEMEHHOM

TCXHOJIOTHUYCCKOM MHUPC, BaAXHOCTH IIPABUII 0e301acHOro IIOBCACHHUS Ha



TpPaHCIIOPTE, HA JOPOTax, C JIEKTPUUYECKHUM M TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAIIIHUX yCIIOBUSX;

e - cQOopMUPOBaHHOCTb HaBbIKa pedieKcuu, MpU3HAHHWE CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ IIpaBa y APYyroro 4eioBeKa;

e 6) Tpya0BOIO BOCIIMTAHMS:

e - AKTHBHOE YYacTHE€ B PEIICHHH MNPAKTHYECKUX 3a7ady (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHu3alui, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOLIUX B TOM YHCIe U (PU3HUECKHUX
3HAHUU;

e - MHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPOdeccuil, CBA3aHHBIX C (PUZHKOM;

e 7)3K0J10IrMYECKOr0 BOCIIMTAHUS:

e - OpHUEHTalUs Ha NpPUMEHEHHE (PU3NYECKHX 3HAHUW A pelIeHus 3a7ad B
00JaCTH OKpY’)KalIled Cpenbl, IUIaHUPOBAHMS ITOCTYNKOB W OLEHKH HUX
BO3MOYHBIX MTOCJIEICTBUMA ISl OKPYKarOUIEH Cpeibl;

e - OCO3HaHME TJI00AJBHOIO XapaKTepa IKOJOTMYECKUX MpoOJIeM M MyTeH HX

peuieHus;

e 8) amanTanum K HU3MEHSIOIIMMCH YCJOBHAM COLMAJIBLHOM W NPHPOIHOU
cpebl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBUU TPH BBIMOJHEHUH HWCCICIOBAaHUA U

MPOEKTOB (DU3MYECKON HAMpPaBICHHOCTU, OTKPBITOCTH OIBITY W 3HAHUSIM
TPYTHUX;

e - TIOBBIICHWE YPOBHSA CBOCH KOMIICTCHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NeSTeIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMIA, B TOM YHCIIe (POPMYITHPOBATH
UJICH, TIOHSATHSI, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SBJICHUSIX;

e - OCO3HaHHE JEe(PUITUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEH B 00JacTH
(1)76370:97

e - TUIAHUPOBAHHWE CBOETO pA3BUTHUS B MPUOOPETEHWH HOBBIX (PU3UUECKUX
3HAHUU;

e - CTPEMJICHHE aHAIM3UPOBATh U BBIBISATH B3AMMOCBSI3U MPUPOJIbI, OOIIECTBA U
HKOHOMHKH, B TOM YUCIIE C UCIOJIb30BaHUEM (U3UUECKUX 3HAHUI;

e - OIIGHKAa CBOMX JEHCTBUU C YydYETOM BIMSHHS Ha OKPYXAIOUIyIO Cpemdy,
BO3MOYKHBIX TJIOOQTBHBIX TIOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynerare ocBOeHHMS TporpamMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero o6pa3zoBanus y oOyyaroiierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TO3HABATEIbHbBIC YHUBEPCATbHbIC YUCOHBIC JEHCTBHUA,



KOMMYHUKATHBHBIC  yHUBEpCaJbHble  y4yeOHble  JCHUCTBUS,  PETYJISATUBHBIC
YHUBEpCalbHbIE YUEOHbIE IEUCTBUS.

Ilo3naBaTeabHBIE YHuBEpcCaJdbHbIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjornueckue aeicTBUA:

BBISIBISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKH OOBEKTOB
(ssBNIEHUM);

yCTaHABIUBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUSI TSI
0000IICHNS ¥ CPAaBHEHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B paCCMaTPUBAEMBIX (aKTax,
JAaHHBIX W HAOJIFOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBS3M TMPU H3YYCHUH (DUINIECKUX
SIBIICHUH ¥ TPOIIECCOB, JIETaTh BHIBOJBI C MCIIONIB30BAHUEM JETYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIFOUCHH, BBIJIBUTATh TUIIOTE3BI O B3aUMOCBSI3IX
(bU3HYECKUX BEINYHH;

CaMOCTOSATETTLHO BBIOMPATh CHOCOO pemieHusT y4eOHOW (u3HUecKon
3amaun (CpaBHEHHE HECKOJBKUX BapUaHTOB pEIEHHs, BHIOOpP Hamboiee
MOJIXOJIAIIETO ¢ YIETOM CAMOCTOSTEIHHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarejbcKue 1eCTBUA.

MCIIOJIb30BaTh BOIPOCHI KAK MCCIIEI0BATENbCKUI THCTPYMEHT TO3HAHMS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHbBIN
bu3nYecKuil HKCIIEPUMEHT, HEOONbIIOE HCCIAEA0BAHUE (PU3UUYECKOTO
SABJICHUS,

OLICHMBATh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh HWH(OpMAIHIO,
MOJIYYECHHYIO B X0JI€ UCCJICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOATENTHLHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJIBI 110 PE3yJibTaTaM
MPOBEAEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlajbHEIIee pa3BUTHE  (PUBHUUYECKUX
MPOIIECCOB, a TAKKE BBIJIBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATh Pa3IMYHbIE METOJbl, UHCTPYMEHTHI U 3alPOCHI IIPU MOUCKE U
orOope MHGOPMALMKM WIM JAHHBIX C Y4ETOM MPEAJIOKEHHOW Yy4ueOHOU
¢duznueckoil 3a1auu;

aHaJIM3UpPOBaTh, CUCTEMATHU3UPOBATh U MHTEPHPETUPOBATH MHGPOPMAIUIO
pa3IMYHBIX BUOB U (POPM MPEACTABIICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTUMAJbHYI (QOpMYy MpeICTaBIECHUS
uHpOpMallMl W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECJIOKHBIMU
cXeMaMHu, AdarpaMMaMu, HTHOU TpaduKoi 1 UX KOMOMHALIUSMU.



KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBHA:

B X0JiIe OOCYXKJeHUsI y4eOHOro marepuana, pe3yJbTaroB J1abOpaTOPHBIX
paboOT ¥ IPOSKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE Ha pEIICHHE 3aJadd M IOJIep KaHue
OJ1aro’KeJIaTeILHOCTH OOIIEHNS;

COMOCTaBIIATh CBOHM CYXXICHUS C CYXICHUSIMU JPYTUX YYaCTHHUKOB
nuasora, OOHapY)KMBATh Pa3InIUe M CXOACTBO MTO3UIINH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO TIPEJICTABIIATh PE3yJIbTaThl BBITIOJIHEHHOTO (PHU3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W WCIOJBh30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIUBUIYyAIBHOW pa0bOThl TMpPU PEUICHUHM KOHKPETHOW (HU3MUIECKOM
npoOJeMBl;

MPUHUMATh IIEJIM COBMECTHOM JCATEIBHOCTH, OPTaHU30BBIBAThH JIEHCTBHUS
no e€ JOCTI)KCHHIO: paclpelessiTh poiH, O0O0CYXIaTh TPOIECCHl H
PE3YIbTAaThl COBMECTHOM pabOThI, 000011aTh MHEHUSI HECKOJIBKHUX JIFO/ICH;
BBITIOJTHSTH CBOIO YacTh PabOThI, JOCTUTAsT KaYECTBEHHOT'O Pe3yJIbTara o
CBOEMY HAIPABICHUIO W KOOPJAWHHPYS CBOM JCUCTBHS C JPYyTAMHU
qJIeHAMU KOMaH/IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPHSIM,
CaMOCTOATEIHLHO CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

BBISIBJISITH MIPOOJIEMBI B JKMU3HEHHBIX U YUEOHBIX CUTYyaIUAX, TPEOYIOIIUX
JUTSL pelieHust PU3NYeCKruX 3HAHUM;

OpPUEHTUPOBATbCSI B  PA3JUYHBIX [OJAXOJAaX MPUHITUS  PEIICHUIN
(MHOUBHyaTbHOE, MPUHSATUE PEIICHUS B TPYIIe, MPUHATUE PEIICHUN
rpynmoi);

CaMOCTOSATEIFHO COCTABJIAThH aJTOPUTM pellieHUs GU3MUECKON 3a7auu W
IUTAHAa HMCCIIEJIOBAHMS C YYETOM HMMEIOLIUXCSI PECYPCOB UM COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh NpeIjlaraéMble BAPUAHTHI pEeLICHUM;
JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTEJIEKT:

J1aBaTh AJICKBAaTHYIO OLIEHKY CUTYallMH U IPEJIarath IIaH €€ N3MECHEHNS,
OOBSCHATh TPHUYMHBI  JOCTIOKCHHS  (HEHOCTHMIXKEHUsS) PpPe3yJbTaTOB
JeSATEeIbHOCTH, 1aBaTh OIIECHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh (B TOM YMCIIC B XOJ BBITOJHEHHS
(U3MYECKOTr0 HCCIENOBaHUS WJIM TMPOEKTa) Ha OCHOBE HOBBIX



OOCTOSITENTLCTB, HM3MEHUBIINXCA CUTYyallMil, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIENH U YCIIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4eJoBEKa B XOJE CIOPa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIrOro;
MPU3HABaTh CBOE MPaBO Ha OMIMOKY MpU pelieHUd (PU3NUECKUX 3a/1a4 WU
B YTBEPKJICHHUIX HA HAYYHBIE TEMBI U TAKOE YK€ MPaBO APYTrOrO.

IHNPEJMETHBIE PE3YJIBTATHI

K koHIiry o0ydenust B 7 kjacce npeIMeTHbIE Pe3ybTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHU:

UCIIOJIb30BaTh  TOHSTHS:  (PU3NYECKHE W  XUMHYECKHUE  SIBJICHUS,
HaOJI0JICHUE, SKCIEPUMEHT, MOJIEb, TUIOTE3a, CAUHUIBI (PU3UUYECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBIKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOPHUS, PaBHOACUCTBYIOIIAS
cuna, aedopmanus  (ympyras, IJjacTUyeckasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

paznuyath sBiaeHUs (Auddy3us, TEMIOBOE IBMKEHHUE YACTHUI] BEIIECTBA,
paBHOMEPHOE  JBWXKCHUE, HEPABHOMEPHOE JBWKCHHUE, WHEPIHS,
B3aHMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpalleHus, Nepenaya AaBiCHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMH MU
razamy, arMocdepHoe JaBlieHWe, IUIaBaHUE TeJl, [MpeBpaIICHUs
MEXaHWYECKON SHEPTrur) MO OMUCAHUIO WX XAPAKTEPHBIX CBOMCTB U HA
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMNX JAHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYXKalolleM MHUpE, B TOM uucie (U3UYECKUE SBICHUS B TPUPOJIE:
MPUMEPHI ABUKCHUS C PA3IUYHBIMA CKOPOCTSMHU B JKMBOW W HEKHBOU
NpUPOJE, ACHCTBHE CHJIBI TPEHUS B TIPUPOJAC W TEXHUKE, BIIHMSHHC
aTMOC(EpHOI0 JaBJICHUS HA KUBOW OpPraHu3M, IUIABaHHUE PbHIO, pbluaru B
TeJIe YeJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 33/lady B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKK ) PU3UUECKUX SBJICHUI;
OINKCHIBATh M3yYCHHBIC CBOMCTBA TE M (PU3UUYECKHEC SIBJICHHS, MCIIOIB3YS
busnyeckue BeIWYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, CWIa TpPEHUs, JaBieHue (TBEPAOro Tena, >KHUIKOCTH, TIa3a),
BBITAJIKMBAIONIAS CUJIa, MEXaHWYecKas paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KO3()(UIMEHT TMOJE3HOro JEHCTBUS MEXaHU3MOB,
KHHETHYECKass W TOTCHIMAIbHAS JHEPTHsl), MPU OMHCAHUHN MPABUILHO



TPaKTOBaThb  (PU3MYECKUN  CMBICA  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaUEHUA W €AMHHLBI (PU3HMYECKUX BEJIMYUH, HAXOAHMTH (POPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO0 BEIMYHMHY C APYTMMH BEJIUYMHAMM,
CTPOUTH IPaQUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKkTepU30BaTh CBOMCTBa Tes, (PU3MUYECKUE SBICHHUS W IPOLECCHI,
UCIIONB3Ysl TIpaBUJia CJIOKEHUS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBWiIO paBHOBecUs phiuara (0J0ka),
«30JI0TOE€ IPABUJIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, NIpPU DSTOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3aMKUChIBaTh €r0 MATEMATUYECKOE BHIPAKECHHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud NPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE u3 1-2
JIOTUYECKHX IIaroB C ONOpPOil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKHUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3amadyd B |—2 JEHCTBUA, HCIOJIB3YsS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJIM3a
YCIJIOBHS 33/1a4d 3aMHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMyJBl M MPOBOAUTH PacyEThl, HAXOAUTH CIIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lay, OLEHUBATh PEAJTUCTUUYHOCTD
MOJTY4YEHHOU (PU3NUECKON BEIMYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPU TOMOUIU
($u3NYECKUX METOOB, B OMCAHUU UCCIIEI0BAHUS BbIIEIATH IIPOBEPSIEMOe
NpEANoJoKeHne  (TUmoresy),  pas3inyaTb W HHTEPIPETUPOBATH
MOJyYEHHBI pe3yJbTaT, HAaXOAUTh OIIMOKM B XOJAE OIBITA, JENaTh
BBIBOJIBI 10 €0 Pe3yJIbTaTaM;

OPOBOAMTH OMNBITBI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(du3nUIECKUX CBOICTB TeN: dbopMmynupoBaTh MIPOBEPSIEMbBIE
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEMIOKEHHOTO 000y 10BAHHS,
3alKChIBATh XOJ1 ONbITa U (POPMYIMPOBATH BBIBOBL;

BBIIIOJIHATh MPSAMBIE H3MEPEHHUS PACCTOSHHUS, BPEMEHM, MAacChl Telna,
o0béMa, CHJBl M TEMIEpaTypbl C MCIHOJIB30BAHUEM aHAJOrOBBIX H
nUu(poBBIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHUS TPUOOPOB C YUYETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOAMTH HCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3UUECKOI BEIMUYMHBI OT
JIPYrol C HCIOJIb30BAHHEM IMPSAMBIX H3MEPEHUH (3aBUCHUMOCTHU IyTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHMSI CKOJIBLKEHUS OT Beca Tela, KadyecTBa 00pabOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAAU COMPUKOCHOBEHHMS TEN, CHIIBI



YOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYXEHHOW YacTH Tejla U OT TUIOTHOCTHU >KUIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
MJIaBaHus TeJl, YCIOBUW paBHOBECUs pblyara U OJIOKOB), Y4aCTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro HCCIEAOBaHUsA, coOUparb YCTaHOBKY H
BBITIOJHATh WM3MEpEHUs, CIeaysl MPeaioKEHHOMY IUIaHy, (UKCHPOBATh
pe3ynbTaThl MOTYYCHHOH 3aBUCHMOCTH (M3MUYECKUX BEIMYMH B BHUJE
IOPEJIOKEHHBIX Ta0aMIl U TpaduKOB, AeNaTh BBIBOJBI MO pe3yjibTaraM
UCCIIEIOBaHMUS;

IPOBOANTh KOCBEHHBIE HU3MEpEeHHs (PU3MYECKHX BEIUYUH (TJIOTHOCTH
BEILIECTBA >KUJIKOCTH M TBEPAOrO TeENa, CHJIA TPEHUS CKOIBKECHHS,
JaBJI€HME  BO3/yXa, BBITAIKUBAIONIas CWiIa, JEHCTByIOIas  Ha
HNOTPYKEHHOE B KHUAKOCTh TeNo, KOd3()(PUIMEHT MOoNe3HOro AeHCTBUSA
OPOCTBIX MEXaHW3MOB), CIEAyd MPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBINIOJIHEHUU H3MEPEHHM CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIUMCIIATH 3HAUEHNE UICKOMON BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30aCHOCTH IIpH paboTe C 1ad0paToOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHILMIIBI ACUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIOIIHECS COCYIbI, OapoMeTp,
pbIYar, IOABKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTB;
XapaKTepU30BaTh MPHUHIMIBl JCHCTBUA MW3YYEHHBIX TPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha HMX omnucanus (B TOM 4YHCIE:
HNOJNUINITHUKY, YCTPOMCTBO BOJOINPOBOJA, THMIPABIMYECKUN Ipecc,
MaHOMETP, BBICOTOMED, TOPLIHEBON HACOC, aPEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (pU3MUECKHUX SIBJICHUN U HEOOXOAUMble (PU3NUYECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  WHGOpPMALKMIO O  MPUMEPAX)
MPAKTUYECKOTO HCIOJIb30BaHUsA (PU3UYECKHX 3HAHUWA B TOBCEIHEBHOU
KU3HU JUIsl obecriedeHrs 0€30MacHOCTH MPpU OOpallieHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOJCHUS
HOPM 3KOJIOTUYECKOIO MTOBEECHUS B OKPY KAIOIIEH CpeE;

OCYUIECTBJISATh OTOOp HCTOYHMKOB HHpopMauuu B HMHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIIENATH
uH(GOPMAIIMIO, KOTOpast SBISETCS MPOTHBOPEYMBOW MIM MOXET OBITh
HEIOCTOBEPHOU;

UCIIOJIb30BaTh MPHU BBIMOIHEHUHN y4e€OHBIX 3aJaHUl HAyYHO-TIONMYJISAPHYIO
JUTEepaTypy (U3NYECKOro  COAEpKAaHHs, CIPABOUYHbIE MaTepHalbl,



pecypcesl cetu MHTEpHET, BianeT NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus UHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKUE MHCbMEHHbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMaluu (pU3NUECKOro CoAepk aHUs, B TOM
yuciae MyOJUYHO JeNaTh KpaTKhe COOOLIEHUS O pe3yJbTaTax IMPOEKTOB
WM y4eOHBIX MCCJIENOBAaHUN, NpPU 3TOM TIPAaMOTHO MCIOJIb30BATh
M3YUYEHHBI TOHSATUHHBIN ammapaT Kypca (U3HKH, COIPOBOXKIAThH
BBICTYILJICHUE NIPE3EHTALUE;

IIPU BBINOJHEHUU YUYEOHBIX IPOEKTOB M HCCIEAOBAaHUN pACIPENENAThH
00S3aHHOCTH B TpYyNIE B COOTBETCTBUM C IOCTABICHHBIMU 3aJa4aMH,
CJICIUTH 3a BBIIOJHEHUEM IIJIaHA JCUCTBUM, aJCKBAaTHO OLCHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIbHOCTb  TPYNIbl,  BBICTPAaUBAThH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAIOIIUX.

K koHiry o0yuenust B 8 kiiacce npeiMeTHbIE pe3yabTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCSI YMEHUM:

WCITOJIB30BaTh MOHATHUSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILECTBA, KPUCTATUNINYECKHUE U
amop(Hble Tena, HACBHILEHHBII M HEHACBHILIEHHBIM Map, BIAXHOCTb
BO3/JyXa, TeMIepaTypa, BHYTPEHHSS DJHEprus, TEIUIOBOM JBUIaTelb,
AJIEMEHTAPHBIN JJIEKTPUYECKHUN 3apsl, HIEKTPUUECKOE I0JIE, TPOBOIHUKHU
U JUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
pa3nuyaTh SIBIECHUS (TEIUIOBOE pacIIMpEeHHE M CXkKaTue, TeIlolepenaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KAWJUIAPHBIE SIBICHMS, UCIIAPEHUE,
KOHJIEHCalUs, IUIABJIEHUWE, KpHUCTAUIM3auus (OTBEpAEBAHHE), KUIIEHUE,
Terionepeaaya (TerTonpPOBOAHOCTb, KOHBEKIINS, U3IIy4YECHHE),
ANEKTpU3alUs TeN, B3AUMOJICHCTBHUE 3apsAJ0B, JEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHWE, B3aWMOJEHCTBUE MarHUTOB, JEWCTBUE
MarHUTHOTO I0JIs1 HA IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT MHTYKLIHS)
0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIMX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTb IPOSBIEHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpY’>XKaloIllleM MHUpe, B TOM 4YHucie (U3UYECKHE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE U KaNWUIIPHBIE SIBIIEHUS B MPUPOJIE,
KpUCTAJIBl B Hpupone, usnydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPHUUECKHE
ABJICHUSI B arMocdepe, 3JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noje 3eMiM, Opeld MOJIIOCOB, pPOJIb MAarHUTHOIO MOJS JJs JKA3HM Ha
3emJie, MOJIIPHOE CUSIHUE, PU 3TOM NEPEBOJUTH MIPAKTUYECKYIO 3a7jauy B



y4eOHY10, BBIJCNIATh CYIIECTBEHHBbIE CBOMCTBa (NpHU3HAKU) (U3NYECKUX
SIBIICHUI;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCIOIb3YS
bu3ndeckue BeNTUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTUs, KOJTUYECTBO
TEIUIOTBI, YJEJbHAas TEINIOEMKOCTh BEIIECTBA, YZACIbHAs TEIUIOTA
IJIaBJI€HUS, yJelbHasg TeIioTa NapooOpa3oBaHMs, ylAeNbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOro JACHCTBUSA TEMIOBOM
MAIllMHbI, OTHOCUTEIBHAsl BIJIAXKHOCTH BO3JyXa, JJIEKTPUUYECKUM 3apsn,
CUJa TOKA, DJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBIICHUE IIPOBOJHMKA,
yVACIbHOE  CONPOTUBIIEHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), MpPH OMNUCAHUU MPABUIBHO  TPAKTOBATh
(¢u3NYeCKUi CMBICI HCIIOJIb3YEMbIX BEJIWYHH, O0O3HAUEHUS U E€IUHUIIBI
¢u3nyUecKUx BEIUYUH, HAXOAUTH (OPMYIBI, CBS3BIBAIOLINE JTAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TpapuKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;

XapaKkTepU30BaTh CBOMCTBa TeJ, (PU3MUYECKUE SBICHUS U IPOLECCHI,
WCIIONIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYJIAPHO-KMHETUYECKON TEOPHUH
CTPOEHHUS BEIIECTBA, MPUHLMUII CYNEPHO3UIUU MMOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsna, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMsI DHEPruM, MOpPU ITOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSCHATh (U3NYECKUE MPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPAaKTHKOOPUEHTUPOBAHHOIO XAapaKTEPA: BBISABIATH
IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JTOTHYECKUX
iaroB ¢ omnopoil Ha 1—2 W3y4YeHHBIX CBOWCTBA (DU3MYECKHUX SIBJICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3a7adyd B 2—3 JEUCTBUA, MCIOJIb3YysS 3aKOHBI U
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 3a/1a4M 3aIlUCBhIBATh KPAaTKOE YCIIOBUE, BBIABIIATH HEIOCTATOK
JAHHBIX JIJIs  pelIeHus] 3aJadyd, BBIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOOXOoAMMBIE JUIsl €€ penleHus, NPOBOAUTh PAaCYEThl U CPABHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NYECKON BETMUYUHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBarh MIPOOJEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOIIU
($U3NYECKUX METO/OB, MCIONb3Yysl ONHCAHHE HCCIIEOBaHUS, BbLACIATH
IIPOBEPSAEMOE  MPEIIIOIOKEHUE, OLEHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJICHUSI UCCIIEA0BAHUsA, 1€JaTh BBIBOJBI;

IPOBOJIUTh OMBITHI 1O HAOMIONEHHIO (U3UYECKUX SIBJICHUM WIU
(bU3UMYECKUX CBOMCTB TeJ (KaNMUIIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS



BO3/[yXa OT €ro 00bEMa, TemMIrepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MpPU M3IYYCHUH OT IIBETa H3Iydaromieil (MOrJIonaroiiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUsI BOJBI OT TEMIIEPATypPhl KUIKOCTH U
wiomaa e€ TOBEPXHOCTH, OHJIEKTpHU3alus Tel W B3aUMOJCHCTBHUE
AIIEKTPUYECKUX 3apsA70B, B3aUMOJACHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJH3al[sl MAarHUTHBIX TOJE€H TOCTOSHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO TOJIi Ha MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIUPOBATH
poBepsieMble MPEANOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OIBITa U (HOPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATH ~ MPAMbIE  U3MEPEHHUS]  TEMIEPaTypbl,  OTHOCHUTEIHHOM
BJIQKHOCTH BO3]lyXa, CHJIbl TOKa, HAaINpPsDKEHHUS C HCIOJIb30BAaHUEM
aHaJIOTOBBIX MPHUOOPOB M JATUYUKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pEe3yIbTaThl UBMEPEHUN € YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEJIMYUHBI OT
JIpyrod ¢  UCHOJb30BaHUEM MPAMBIX M3MEPEHUH  (3aBHCUMOCTb
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOU[AJAH IONEPEYHOrO
CEUEHHMS U YACIBHOIO CONMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UIYIIEro 4epe3 MPOBOAHHMK, OT HAaNpsDKEHHs Ha  MPOBOJIHHUKE,
UCCIIEIOBaHUE IIOCJIEN0BAaTEIbHOIO U  MapajuleIbHOrO  COEAMHEHUU
IPOBOJIHUKOB): IJIJAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHMs, CIeAysd NPEIJIOKEHHOMY IUIaHy, (PUKCUpOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCUMOCTH B BHJE Ta0nMll U IpaduKoB,
JIeNIaTh BBIBOJIBI 10 pe3yjIbTaTaM UCCIICOBAHMS;

IPOBOANTH KOCBEHHBIE HW3MEpEHHUs (PU3NYECKUX BeTUUYMH (yIelbHas
TEMJOEMKOCTh  BEIIECTBA, COMPOTUBIEHUWE TMPOBOJAHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TJIAHUPOBATh H3MEPEHHUs, COOMpaTh
HKCMEPUMEHTAJIBHYIO YCTAHOBKY, CJIeays MPEAIOKEHHON WHCTPYKLUH, U
BBIUMCIISATH 3HAUCHNE BEJIMUNHBI,

COOJII01aTh MpaBUiia TEXHUKN 0€30MaCHOCTH MpH padoTe ¢ 1abopaTopHbIM
000pyI0OBaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACUCTBUS HW3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HMX omucaHus (B TOM YHCIHE:
CUCTEMa OTOIUICHHMS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMETp,
BOJIbTMETpP, CUETYMK BJIEKTPUUECKON HHEPruH, 3JIEKTPOOCBETUTEIILHBIC
NpUOOPBI, HarpeBaTENbHbIE ANEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
MPEIOXPAHUTEIIH, FIEKTPOMATHUT, JIEKTPOABUTATENb TOCTOSSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUSI O CBOWCTBAX (PU3MUECKHUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrne 3aKOHOMEPHOCTH;



e pacno3HaBaTh IIPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTEIIbHbBIE
npuOOpel MO CXE€MaM M CXEMaTUYHbIM pHUCYHKaM (5KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelIb BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI AJIEKTPUUECKHUX
Lelel ¢ MOocaeA0BaTeIbHBIM U MapaJuIeIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

e TMPUBOIUTH MpHUMEpPbl  (HAXOAUTh HUHPOPMALKIO O  MPUMEPAX)
IPAKTUYECKOIO HCIOJIb30BaHUS (PU3MYECKUX 3HAHUNW B IOBCEIHEBHOU
XKU3HU U1 obecrieyeHus: 0€30MacHOCTH NMPH OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 30pOBbS M COOIIOJAEHUS
HOPM 3KOJOTMYECKOT0 MOBEJICHUS B OKPYKAIOLIEH CpelIe;

e OCYIIECTBIATh TOUCK HWHPOpMAIUU (PUIUYECKOTO COACpKaHUS B
HHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUW W IIyTEM CpaBHEHUSA
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB  BBIACIATH  HMH(POPMALIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON UITM MOKET OBITh HEJOCTOBEPHOM;

e HCIOJIb30BaTh MPH BBINOJHEHUH YUYEOHBIX 3a/JaHUN HAay4YHO-TIOMYJISPHYIO
aUTEPATYpy  (U3MYECKOTO  COJEpKAaHMs, CHPaBOYHBIE MaTepHAbI,
pecypchl cetu HTepHeT, BiaieTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHust UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

e co37aBaThb COOCTBEHHbIE NMUCHbMEHHBbIE M KpPAaTKUE YCTHBIE COOOLICHHUS,
o00o0mass uHOpMaNMI0 U3 HECKOJBKUX HUCTOYHUKOB (PU3UUECKOTO
collepKaHUsl, B TOM uYHucie MYyOJIMYHO TMPEACTAaBIATh PE3yJIbTaThI
IIPOEKTHOW WJIM MCCIIEOBATEIBCKON NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO
WCIIOJIb30BaTh W3YYEHHBIM TOHATHHHBIA anmapar Kypca (QU3UKH,
COINPOBOXK/IaTh BBICTYIUICHHE ITPE3EHTALINEH;

e IMpHU BBHIIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PUINYECKUX
MPOIIECCOB pacHpeneNisiTh O00SI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/1a4aMH, CJIEAUTH 3a BBIINOJHEHUEM IJIaHA JIEUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OLICHMBaTh COOCTBEHHBI BKJIaa B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBATh KOMMYHHKAaTUBHOE B3aUMOJEICTBHUE,
MIPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K xonmy obyuenus ¢ 9U knacce (yeiyonenuwlii ypoeeHv) TPEIMETHBIC
pe3yabTaThl HA YIUIYOJICHHOM YPOBHE JIOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH y
0o0y4Jaronxcsi yMEHHIA:

e HCIOJIK30BaTh TMOHATHUA (cUCTeMa  OTCYETa, OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBUXKEHHUS, HEBECOMOCTb M TMEPErpy3KH, LEHTP
TSOKECTH, MEXAHUYECKUE BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIC BOJHBI, PEHTICHOBCKOE W3JIyYeHHE, IIKala



AJIEKTPOMArHUTHBIX BOJIH, WCTOYHUKH CBETa, OJM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPbl UCITyCKAaHUs U IOIJIOIICHMS, alb(a-, Oera-
U TaMMa-u3J1y4eHus, U30TOMbI, SAEPHAsI U TEPMOSACPHAs SHEPTETHUKA)
U CHMBOJUYECKUN SI3bIK (PU3UKM TpU PpEIIEHUU YYEOHBIX W
MPAaKTUYECKUX 3a/1a4;

YBEPEHHO pa3iuyarTh SBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE
NPSMOJIMHEWHOE  JBH)KECHHE, PABHOYCKOPEHHOE IPSMOJIMHEUHOE
JIBUKEHHE, CBOOOJHOE NaJeHUE Tell, JABMXKEHHE IO OKPYKHOCTH,
B3aUMOJICHCTBUE TE€J, PABHOBECUE MATEPHAIIBHOM TOYKH, PEAKTUBHOE
JBUKEHUE, HEBECOMOCTb, KOJIEOaTENbHOE JBUKEHUE (TapMOHUYECKUE,
3aTyxarolue, BbIHYXKJEHHbIE KoJIeOaHHUs), PE30HAHC, BOJHOBOE
JBUKEHHUE (PacIpOCTpaHEHUE U OTPaXKEHHE 3BYKa, MHTEp(EepeHIUs U
IuGpakIys BOJH), MPSIMOJIMHEHHOE pAaCIpOCTpPaHEHHUE, OTPaKeHUE U
IPEJIOMIICHME CBETa, IIOJIHOE BHYTPEHHEE OTPAXXEHHE CBETA,
pasnokeHre Oeraoro cBeTa B CHEKTP M CJIOKEHHE CHEKTpajbHBIX
1IBETOB, €CTECTBEHHAs PaIMOaKTUBHOCT, BO3HUKHOBEHHUE
JMHENYaToro CHEKTpa MU3JIy4YEHHs) MO ONMCAHUI0 UX XapaKTEepPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JAaHHOE
busndeckoe SIBICHUE;

pacno3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3UYECKUX SBICHUNA B
OKpY’KaroleM Mupe (B TOM yucie (PU3HYECKUE SIBJICHUS B MPUPOJIE:
OPWIMBBL M OTIUBBI, JABWXKeHUE TIaHeT (CONHEYHOHM CHCTEMBI,
PEaKTUBHOE [IBUKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMIIETPACEHHE, CEHCMHUYECKHE BOJIHBI, IIYHAMH, 3XO,
[[BETa TeJ, ONTUYECKUE SBICHUS B MPUPOJE, OMOIOTHUECKOe NEHCTBHIE
BUJIUMOTO, YJIbTPa(UONETOBOIO W PEHTTEHOBCKOTO H3JIy4YEHUH,
€CTECTBEHHBIM  paJUMOAaKTUBHBIMN  (OH,  KOCMUYECKHE  JIyYH,
PAaAMOAKTUBHOE H3JIYyYEHUE MPUPOJHBIX MHUHEpAJIOB JECHCTBUE
PAaAMOAKTUBHBIX M3IYyYEHUH HA OpraHuU3M 4YeJIOBEKa), IpPH 3TOM
NEepPeBOJUTh  MPAKTHYECKYIO0 3ajadyy B  Y4YeOHYI0, BBIICHATH
CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN) (PU3NYECKUX SBIICHUN;
OMKCHIBAaTh HU3yYEHHBIE CBOWCTBA Tel W (DU3MYECKUE SBIICHUS,
UCTIONB3Yys (PU3UUYECKUE BEIMYMHBI (CpEIHsIE U MTHOBEHHAs CKOPOCTh
TeJla NPYU HEPABHOMEPHOM JBH)KEHHH, YCKOPEHUE, MEPEMELICHUE TTPU
PAaBHOYCKOPEHHOM IPSIMOJIMHEHOM JBUXXEHUH, YIJOBas CKOPOCTb,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CUJa TPEHHUs, CUjla YIPYTOCTH,
cuja TSDKECTH, YCKOpPEHHE CBOOOJHOIO MaJeHUsi, BEC Tena, LEHTP
TSYKECTH TBEPAOTO TEJA, UMITYJIbC TEJIA, UMITYJIbC CHUJIbI, MOMEHT CHUJIbL,
MeXaHWU4ecKass paboTa W MOIIHOCTb, MOTEHIMATIbHAS JHEPTUS Tena,



HOJIHATOTO HaJ[ TOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS JHEPIUs
C)KaToON TPYXXKUHBI, KHHETUYECKAsh SHEPrus, MOJIHAsA MeXaHUYecKas
SHEPrusl, MEePUOJ U YacToTa KoJeOaHUM, Mepruo] MaTeMaTHIECKOTO |
IPYXKUHHOI'O MAasTHUKOB, JJIMHA BOJIHBI, TPOMKOCTb 3BYyKa M BBICOTa
TOHA, CKOPOCTh CBE€Ta, IIOKa3aTeidb NPEJIOMJICHUS Cpeibl), IpHU
OTHMCAaHWU TPABUIBHO TPAKTOBATh (PU3MUECKHUN CMBICT HCIIOIb3yEMbIX
BEJIMYMH, WX OO0O3HAUeHUS W CAWHMUIBI (U3NYECKUX BEIMYUH,
HaXoAUTh (POPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIMUUHY C
IPYTMMH BEJIUYUHAMH, CTPOUTHh TpadUKH H3YyUYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIMYHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UUYECKUE SIBJICHMSI U IIPOLECCHI,
UCIOJIB3YS 3aKOH COXPAHEHUS YHEPIHH, 3aKOH BCEMUPHOTO TATOTEHHUS,
NPUHLUIT CYTEPHO3UIMH CUJI, MPUHIMI OTHOCUTENbHOCTH [ anumes,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHMsS] HMIIYJIbCa, TEOPEMY O
KUHETUYECKOW »JHeprum, 3akoH ['yka, 3akoH bepHysin, 3aKOoHBI
OTpaXEHUsST U TMPEIOMIIEHUs CBeTa, (OpMyJy TOHKOH JIMH3BI,
IUTAHETAPHYI0 MOJENIb aToMa, HYKIOHHYIO MOJENb aTOMHOTO sjpa,
3aKOHBI COXpPaHEHUS 3apsIOBOTO W MACCOBOTO YHCEN TMPHU SACPHBIX
peakuusx, Npu 3TOM pa3inyaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA U
ero MaTeMaTUYeCKO€E BbIPAKEHUE;

CTPOUTHh (PU3NYECKHE MOJEIHU peaTbHbIX OOBEKTOB, IMPOLECCOB U
SIBIICHUH, BBIIEIATH TPU OTOM CYIICCTBEHHBIE U BTOPOCTEIICHHBIC
CBOMCTBA OOBEKTOB, IPOIIECCOB, SIBICHUM, MPUMEHATh (DU3UUECKHE
MOJIENH JJIs1 OOBSCHEHUS (PM3UUYECKHUX MPOIIECCOB M PEIICHUS YICOHBIX
3a/1ay;

OOBSCHATH (DPU3WUECKHE SIBIICHUS, MPOLECCHl W CBOWCTBA TEJ, B TOM
quciie B  KOHTEKCT€ CHUTyallMil  IPaKTUKO-OPHUEHTHPOBAHHOI'O
XapakTepa, U peliaTh KaueCTBEHHBIE 3a7aul, B TOM YHUCIE TpeOyrolue
YUCIEHHOTO OIICHWBAHUSA XapaKTEPHBIX 3HA4YCHUH (pu3mUecKux
BEJIMYMH, IPU STOM BBIOMPATh aJEKBAaTHYI (PU3UUECKYI0 MOJEIb,
BBISIBJISITH ~ IPUYMHHO-CIIEJICTBEHHBIE  CBSI3W U BBICTpaMBaTh
JIOTUYECKYIO LIENOYKY pacCyKIeHUH W3 2-3 maroB C ONOpOW Ha
W3YyYCHHBIE CBOHCTBAa (PU3MUECKHX SBICHUN, (U3NUYECKHE 3aKOHBHI,
3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peulaTh pacy€THble 3aJayd MO H3y4aeMbIM TeMaM Kypca
¢u3uku, BbIOMpas  aJEKBaTHYI0  (U3WYECKYHD  MOJAENIb, C
UCIIOJIb30BAHUEM 3aKOHOB M (OpPMYJI, CBS3bIBAIOIIUX (U3HUECKUE
BEJIMYMHBI, 3alUCBIBATh KPATKOE YCIOBUE U pa3BEPHYTOE DEILICHUE
3aa4¥, BBIABIATH HEJOCTAIOIIME WM HM30BITOUYHBIE JaHHbIE,



00OCHOBBIBAaTh BBIOOP METO/AA pEHICHHMs] 3aJauyd, HCIOIb30BaTh
CIpaBOYHBIC JaHHBIE, MPUMEHSATH METOJbl aHalu3a pPa3MEpPHOCTEN,
UCTIONB30BaTh Tpaduueckue METOAbl peHIeHHs 3a7ad, MPOBOIUTH
MaTeMaTU4YeCKUe  MpeoOpa3oBaHuss U pacu€Thl,  OIICHUBATh
PEAMCTUYHOCTh TOJYYEHHOTO 3HAueHUs (U3NYECKON BETUYMHBI U
ONpEeNENATh Pa3MEPHOCTh (PU3UUECKON BEIMYUHBI, MOJIYYEHHOU MpHU
pEIICHNY 3a]a4H;

pacrno3HaBaTb IpPOOJIEMbI, KOTOPbIE MOXXHO pEHIUTh IMPU ITOMOIIU
(¢u3nYeCKUX METOAOB, U IMpeajaratb OPUEHTUPOBOYHBIA CHOCOO
pellleHrs, B OMHCAaHWM HCCIICOBAHMS PACIIO3HABATH MPOBEPSIEMOE
IpeanojoxeHue (TUMOTE3y), OIEHUBATh MPABWIBHOCTH MOPSJIKa
OPOBEJCHUSI  HCCJENOBAaHUS,  MHTEPIPETUPOBATh  IMOJIYYEHHBIH
pe3yInbTar;

IPOBOAMUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUNA WIIH
¢dusznyeckux CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HbioToHa,
3aKOHA COXPaHEHMsI SHEPruH, 3aKOHA COXPAaHEHUs UMITYJIbCa, IEHCTBUE
3aKkOHa bepHysIM W BO3HMKHOBEHHWE TOABEMHON CHIIBI KpbLIa,
3aBHCHMOCThH TIEpHUO/a KOJeOaHWH MPYKHHHOTO MasTHUKA OT MacChl
rpy3a ¥ KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT aMILTUTYIbl MaJIbIX
Kosie0aHull, MPAMOJMHENHOE pACIPOCTPAHEHHUE CBETA, Pa3JIOKEHHE
Oemoro cBeTa B CHEKTP, U3YUYE€HHE CBOMCTB M300paK€HUS B IJIOCKOM
3epKajie U CBOWCTB HM300pakeHUs MpeaMeTra B coOuparomieil JMH3e,
HAOJIOJICHNE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB U3Iy4YeHUs):
dbopMynHpoBaTh TPOBEpPAEMOE  MPEANOJIOKEHHE (TUIOTE3y) O
BO3MOXKHBIX pe3yJbTaTax HaOJIOJIEHUH, CaMOCTOSITENIBHO COOUpaTh
YCTAaHOBKY M3 U30BITOYHOrO Habopa 00OpyAOBaHMS, OMHMCHIBATH X0
ombITa U (POPMYITUPOBATH BHIBOJIBI;

OPOBOAWTH TMPH HEOOXOAWMOCTH CEpPUI0 TPSIMBIX H3MEpPEHUH,
ompefeNnsis CpelHee 3HAUYCHHE H3MEPSIEMON BEIUYUHBI M OMPEICIIss
MOTPEITHOCTh PE3yJIbTATOB MPSAMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOD
crioco6a u3MepeHus (M3MEPUTEIIBHOTO TPrdopa);

IPOBOJANTH KOCBEHHBIE H3MEPEHHS (PU3UUECKUX BEIHYUH (CpEAHSS
CKOpPOCTh M YCKOpPEHHE Tella TP pPaBHOYCKOPEHHOM JBIIKEHUH,
YCKOPEHHE CBOOOHOTO MaJIeHus, JKECTKOCTh MPY>KUHBI, KOIPPUITUESHT
TPEHMsI CKOJIbKEHHUS, MEXaHW4yecKasi padoTa U MOUIHOCTb, YacTOTa U
nepuoj KojeOaHWH MaTeMaTH4eCKOro M MPY>KUHHOTO MAasTHUKOB,
(OKyCHOE paccTOsIHHE COOMparoIied JUH3bI U €€ ONTUYECKas CHJIa,
PaAMOAKTUBHBIN (DOH) C HCHOJB30BAHMEM AHAJIOTOBBIX M IU(POBBIX
puOOpOB: 0OOCHOBBIBATH BBHIOOP METOAa M3MEPEHHUS, IUIAHUPOBATh



U3MEpPEHHs,  CaMOCTOSTEIbHO  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY, BBIUHCIATH 3HAYCHHWE BEIMYMHBI W aHAJU3UPOBATH
MOJTly4YeHHBbIE PE3yNbTaThl, OIICHHBAs TOTPEIIHOCTh PE3YJIbTAaTOB
KOCBEHHBIX U3MEPEHUMH;

MPOBOJUTh  IKCIEPUMEHTAIbHBIE  HUCCJICJAOBAHMUS  3aBUCHUMOCTEH
GU3NYEeCKUX BEIMYMH (3aBUCHMOCTh TIyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBIDKEHUHU 0€3 HaualdbHOW CKOPOCTH, 3aBUCHMOCTH
CUJIBI TPEHUS CKOJIBKEHHS OT CHJIbl HOPMAJIBHOTO JIABJICHUS, TIEPHO/Ia
KOJIeOaHMI MAaTEMaTUYECKOTO MasiTHUKA OT JUTMHBI HUTH, OTIPEJICIICHHE
YCKOpEHUsI  CBOOOAHOTO  MAACHMS, HCCIEAOBAaHUE  HM3MEHEHUS
BEJIMYMHBI U HAMPAaBIIEHUS MHAYKIMOHHOTO TOKAa, 3aBUCUMOCTH yrja
OTpaXXEHUs CBETa OT yria MaJeHus, yIJia MPEJOMIICHHUs OT yrja
NaJIeHus CBETOBOTO JIyua, UCCIEIOBaHNE TPEKOB: U3MEPEHUE YHEPTHH
YacTUIIbl MO TOPMO3HOMY NyTH (1o ¢doTorpadusiM)): COBMECTHO C
yuuteneM (QopMylMpoBaTh 3aJadyy M THUIOTE3Y HCCIIeOBaHUS,
CaMOCTOATENIbHO  IUJIAHUPOBATh  HCCJIENIOBAHHUE, CaMOCTOSATEIHHO
coOuparb AKCIIEPUMEHTATIBHYIO YCTaHOBKY, IPEICTABIIATh
MOJTy4YeHHbIE 3aBUCHMOCTH (U3NYECKUX BEIWYMH B BHJAE TAOIUI[ U
rpauKoB, OLIEHUBAThH MOTPEIIHOCTH, JelaTh BHIBOJBI MO pe3ybTaTaM
UCCJIeIOBAaHNUS,

coburoaaTh npaBuiaa 0€30MacHOTO Tpya npu padborte ¢ 1adopaTopHbIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPHUHIUNBI  JIEHCTBUS HM3YyYEHHBIX IMPUOOPOB,
TEXHUUYECKUX YCTPONCTB M TEXHOJOTMYECKHX MPOLECCOB C OMOPON Ha
uX omnucaHus (B TOM 4YHCJE: CHUAOMETP, MaTYUKHA TOJIOXKCHUS,
paccTosiHUS H  YCKOPEHHS, paKeTa, »3XOJOT, OYKH, IEPUCKOII,
doToamnmapaTr, MHUKpPOCKON, TEJIECKOI, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), HCMIONb3ys 3HAHUS O
CBOMCTBAaX (PU3NYECKUX SBICHUHU M HEOoOXOoAuMble (U3HYECKHE
3aKOHOMEpPHOCTH, HCIOJb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHU
U3YYEHHBIX TEXHMUYECKUX YCTPOWCTB, M3MEPUTEIBHBIX MPUOOPOB U
TEXHOJOTHYECKUX MPOLECCOB MPU PEIICHUU YueOHO-TIPAKTHUYECKHX
3a/1a4, ONTHYECKHE CXEMBI ISl TIOCTPOSHUSI N300paKEHU B TIOCKOM
3epKajie U COOMparoIe JTNH3E;

OPUBOAUTH TNpUMEPHl  (HAXOAUTh HMHPOPMAIMIO O TPUMEPAX)
NPAKTHYECKOT0 MCHOIB30BaHUs (DU3MUECKUX 3HAHUIN B MOBCEIHEBHOM
YKU3HU JIJIs1 00ecrieueHus: 0€30MacHOCTH ITPU 00pallleHuu ¢ mpudopamu
U TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 3JOPOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY>Kalolleil cpee;



OCYIIECTBISATh TOUCK WHPOpMANUU (PU3NYECKOTO COACPKAHUSA B
HNutepuere, camocTosiTenbHO (OpPMYyNHpYys MOUCKOBBIA 3ampoc,
HAXOQWUTh IYTH  OMNPEIEICHUS  JOCTOBEPHOCTH  MOJYYEHHOU
uH(opMaIlMu Ha OCHOBE MMEIOUIMXCS 3HAHUW W JOMOJHUTEIbHBIX
VICTOYHHKOB;

UCIOJB30BaTh IPU  BBIMNOJHEHUM YYEOHBIX 3aJaHUd  HAy4HO-
NONYJSIPHYIO JIUTEpaTypy (PU3UUECKOTO COJepKaHus, CIPaBOYHbBIC
Marepuainbl, pecypcbl cetu MHrepHer, Biagerb IpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, NIpeoO0pa3oBaHus MHPOpPMAIUUA U3 OJTHOMN
3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIIEHNS Ha OCHOBE
uH(popMaIuu U3 HECKOIBKUX UCTOUYHUKOB (DU3UYECKOTO COJECpKAHUS,
myOJIUIHO MPEACTABIATH pE3YyJIbTATHI MPOEKTHOU 170105
MCCIIEIOBATENICKON JIESITETbHOCTH IPU 3TOM IPAMOTHO HCITOIb30BaTh
U3YUYEHHBIM TOHATUHWHBIA amnmapar HU3ydyaeMoro paszjena (QU3uKu |
CONPOBOKJIaTh BBICTYIUICHHE MPE3CHTAIMeH ¢ y4éTOM 0COOCHHOCTEH
ayJUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kountpoububie | IlpakTuueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pasnea 1. @u3uka u e€ posib B NO3HAHUM OKPY KAKOIIEro MHpPa
bu6nmoreka [IOK
11 o - 2
YSHKE = Hayxa O HpHpOAc https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 O} 2 1
VISHHACCKHE BEHANHRL https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBII METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro o pasuerny 6
Pa3nen 2. [lepBoHayasibHbie CBeIeHNsI 0 CTPOEHNH BellleCTBA
bu6nunoreka [JOK
2.1 C 1
TpocHie Betiectsa https://m.edso00.ru/7f416194
99 JIBH>KeHUE M B3aUMOJIEMCTBUE YaCTHI] 5 1 bubmuorexa [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
Bbu6nuoreka [JOK
2.3 A 2
TPETaTHbIC COCTOANIA BEIECTBA https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. J/IBu:xeHMe M B3auUMo/IeliCTBHE TeJl
bubmuorexa [JOK
3.1 M 3
CXAHMHACCROC ABIIICHHC https://m.edsoo.ru/7f416194
3.2 WHuepnus, Macca, IIOTHOCTh 4 1 bu6nmoreka [JOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

. .B 14 2
33 Cuna. Bujet cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBiienue TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubnmnorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6nuoreka [JOK
42 Jlarenie XuAKoCTH ° https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
43 ATMOChepHO® AaBICHHC 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. Pa6ora u MomHOCTh. DHEprus
bubmuoreka [JOK
51 P 3 1
360Ta 1 MOIHOCTS https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
5.2 IT 5 1
POCTRIC MEXAHHIMBL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
>3 eRanHHeCkad Jneprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12



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

8 KUIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Pa3nen 1. TenoBble siBJIeHNUs
bubmuoreka [JOK
1.1 i 7
(CTpocHue 1 CBOHCTRA BellecTra https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SITIOBHIE HPOHECChL https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DiiekTpuYecKHe 1 MATHUTHBIE SIBJIEHHS
21 OnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela 7 1 bubmumorexa [IOK
' U WX B3aMMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bubmunorexa [JOK
2.2 I1 i i 2 2 7
OCTOSIHIRI SICKTPMHECKIT TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCmt https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 C) 4
FICKTPOMATIHTHAT HIAY KA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

KoanuectBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3jesioB U TeM (undpossbie)
Ne n/m Kourpoabubie | IlpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Pa3nea 1. Mexannueckue siBJICHUsI
MexaHnuecKoe JBMKEHUE U CIIOCOOBI €To
1.1 30 1 4
ONMCAHHUSA
1.2 Bsaumonelicteue ten 18 4
1.3 3aKOHBI COXpaHEHUS 15 1 2
HWroro no pazneny 63
Pa3zgen 2. Mexann4deckue KoJae0aHUA U BOJTHEBI
2.1 Mexanndeckne KoineOaHus 8 3.5
2.2 MexaHuueckre BOJIHBI. 3BYK 10 3
Htoro mo pazneny 18

Pa3znen 3. DyieKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI

31 DIIeKTPOMArHuTHOE TOJIE U

QJICKTPOMArHUTHLIC BOJITHBI

6

Hroro no pasaeny

Pa3gen 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI pacpOCTPAHECHHSI CBETA

4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI

4.3 Paznoxenune 6emoro cBeTa B CIIEKTP




Hroro o pasueny 16
Paznen S. KBanToBble siBJIeHUs
51 Hcnyckanue u MOToNIEHUE CBETa aTOMOM 4 1
5.2 Crpoenue aToOMHOrO siipa 5
53 SnepHbie peakun 7
Hroro no pazneny 16
Pa3nea 6. [loBTopuTebH0-00001a101M I MOYJIb
6.1 Mexanuueckue siBIeHUs! (TIOBTOPUTEIbHO- 6 3
' 0000IAOIIUI MOJTYJIb)
6.2 TemuoBsie siBeHUS (TIOBTOPUTEIHHO- 3
' 0000MIArOLINI MOTYJIb)
6.3 DNeKTPOMAarHUTHBIC SIBICHUS 3 1
' (OBTOPUTENBHO-0000IAIOIINI MOYJIb)
6.4 CaeToBbI€ ABJICHUS (IIOBTOPUTEIIBHO- 1 1
' 000010l MOIYJIIb)
6.5 [ToBTOpHTETEHO-0000IIAFOIINI MOTYJTh 4
Uroro no pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 26.5




IHNOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KouuvecTBO yacoB DJIeKTPOHHbIE

Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero U3y4eHusi | oOpa3zoBaTesbHbIE

padoThbI padoThI pecypesI

®dusuka — HayKa O IPUPOLE.
SBnenus npupoabl. Puzndyeckue 1
SBJICHUS

MexaHn4ecKue, TeIIOBbIE,
ANEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusnueckue BeIUYUHbI U UX
U3MepeHue

VYpoxk-uccienosanue "N3mepenue
TEMIIEPATypPhI PU TOMOIIIH
YKUJKOCTHOTO TEPMOMETpA U TaTUUKa
TemMnepaTrypsl"

Kaxk ¢usuka u qpyrue ecTeCTBEHHbBIE
HayK{ U3Y4aroT PUPOSY.

EcrecTBeHHOHAYUHBIA METOT 1
no3Hanus. Onrcanue GU3NIECKUX

bu6nmmorexa [IOK
https://m.edsoo.ru/ff09f72a

SIBJIEHUY C IIOMOIILIO MOJIeIer

VYpok-uccanenosanue "[IpoBepka
TUIIOTE3bI: JAIBHOCTD MOJIETA IIAPHKA,
HYLIEHHOTO FOPU30HTAIBHO, TEM

OoutbInie, yem OOoJbIIe BhICOTA MycKa'



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. OMbITHI,

bu6mmorexa [IOK

7 OKa3BIBAIOIIME TUCKPETHOE CTPOCHUE
a HHe JHCKp p https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBMKeHHE YacTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoBanue « ONbBITHI 11O
9 HaOJII0JICHUIO TEIJIOBOTO PACIIMPEHUS
ra3oB»
10 ArperatHble COCTOSIHHS BEILIECTBA
B3anmocBs3b Mex1y CBOMCTBAMHU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHHSIX M UX bubnuorexa [JOK
aTOMHOMOJICKYJISIPHBIM CTPOECHHUEM. https://m.edso0.ru/ff0a0378
OCcoOEHHOCTH arperaTHBIX COCTOSTHUMN
BOJIBI
MexaHundeckoe IBHKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubnnorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
JNBIDKEHUE
13 Pacuer myTi ¥ BpeMEHHU ABIKEHUI bubmorexa LIOK
y P https://m.edsoo.ru/ff0a0ae4
bu6nuoreka [JOK
14 Ckopoctb. EAUHHUIIEI CKOPOCTH
p a H p https://m.edsoo.ru/ff0a079c
HNueprma. 3akoH HHEPITAN.
15 B3aI/II)Moz[eI710TBI/Ie TeJ'IpKaK [IpyU4rHa bubnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHXKEHUS TEJl
16 IInotHOCTH BeliecTBa. PacueT Macchl bu6mmorexa [IOK
1 00bEMa TEJIA 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHast pabota «OrnpeaeneHne



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

TUIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3agay mo reme "IlmoTHOCTE

bu6nmoreka [IOK

18 BenecTna” https://m.edsoo.ru/ff0al123c
KoHTponbHas paboTa mo teme

19 "MexaHndeckoe ABMKeHHe. Macca,

INIOTHOCTB"
Cuna xak XxapaKTepUCTHKa

20 B3auMoaencTBus Tei. Cruna
yrpyroctu. 3akoH ['yka
JlabopaTopHas pabora «3yuenue

21 3aBUCUMOCTH PACTIKEHUS
(meopmaru) Ipy>KUHBI OT
MIPUIIOKEHHOMN CHITBI
SIBnenne Tarorenusa. Cuia TSKECTH.

29 CBs13b MKy CUIJION TSXKECTH U bu6nmoreka [IOK
Maccoii Tena. Bec tena. Penenue https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuia TsoxectH"

23 Cwiia TSDKECTH Ha JPYTUX IJIaHeTax. bubnmnoreka [JOK
Pu3nUeCcKUe XapaKTEPUCTUKH TUIAHET https://m.edso0.ru/ff0a1502

bubnuoreka [JOK

24 Hswepenne cin. Jlutamomerp https://m.edsoo.ru/ff0al8cc

butmmoreka [JOK

25 Bec rexa. Hesecomocts https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CHJI, HAPaBICHHBIX

26 10 OJTHOM MPSIMOA. bubmorexa LOK

. https://m.edsoo.ru/ff0ala70
PaBHozelicTBYyIOIIIAs CHIT
97 Penrenue 3agad mo reMme

"PaBHoneiicTByrOMIas cu"



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

TpeHI/Ie CKOJIBXXCHUSA U TPCHUEC IMOKOA.

bu6nunoreka [IOK

28 Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue
3aBUCHUMOCTH CHJIBI TPCHUS
29 CKOJIBKCHUS OT CUJIbI TaBJICHUS U bubmmorexa [TOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITUXCS
ITOBEPXHOCTEI»
30 Pewienue 3agau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHJITBI
Pemenue 3amau o remam: «Bec
31 tenay, «['paduueckoe n3obpakeHue bubnmnorexa [JOK
cumy, «Cunbly, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»
KoHnTtponbHas paboTa o Temam: «Bec
32 tenay, «['paduueckoe m3o0pakeHue
cun, «CHIIbDy
33 Jasnenne. CiocoObl yMEHBIICHUS U bu6mmorexa [IOK
YBEIIMUCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBenue rasza. 3aBUCHMOCTD
34 IaBJIECHHUA ra3a oT 00bEMa, bubmorexa [JOK
https://m.edsoo.ru/ff0a2376
TEMIIepaTypbl
Ilepenaya naBieHust TBEPABIMU
35 TGJ‘IZI\?I/I, X(EI[KOCTHMI/I u $§33MI/I. 3akoH bubmorexa LHOK
https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B )KUKOCTH U rase, bu6mmorexa [IOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaa mo teme «/laBnenue B bubmmorexa [JOK

JKUIKOCTH U rase. 3akoH Ilackamxsa»

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

butmmoreka [{OK

38 Coobuatommecs cocysl https://m.edsoo.ru/ff0a2970
39 I'mppaBnuueckuii mpecc bubmmorexa LIOK
https://m.edso0.ru/ff0a3136
40 Manowmetpsl. [TopiineBoi
’KHUJIKOCTHBIA HACcOC
Atmocdepa 3emmn. [Tpuannbn
CyIIECTBOBaHUS BO3IYIIHOM
41 0}6]I(J)ln0q1<1/1 3emuu. 331};/ICI/IMOCTL bubmmorexa [IOK
https://m.edsoo.ru/ff0a2b5a
aTMOC(epHOTOo aBIEHUS OT BHICOTHI
HaJl ypOBHEM MOPS
bu6nuoreka [IOK
42 Bec Bo3ayxa. ATMmocdepHoe 1aBieHue httos://m.edsoo.ru/ff0a2bs5a
43 N3mepeHune atMoc(epHOro 1aBiaeHHUs. bubnmnorexa [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTB aTMOC(EPHOTO
44 JABJICHUS OT BBICOTHI Ha/l YPOBHEM bubmmorexa LOK
https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
JIaBJICHUE HA Pa3JIM4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pewenue 3anau mo reme
"ATtmocdepHoe naBieHue”
[elicTBHe )KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. Bubnnorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pua60Ta «Omnpenenenue BuGmiorexa LOK
48 BBITAJIKUBAIOIICH CUITBI,

JICUCTBYIOIIIEH Ha TEJ0, MOrPYKEHHOE

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

B KHUJIKOCTE)

Jlaboparopnas paboTa 1mo Teme
«HccnenoBanre 3aBUCMOCTH Beca

butmmoreka [JOK

49 Tesa B BOZE OT 00BbEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKMIKOCTb YaCTH TeJIay»
bu6mmoreka [IOK
S0 Hlnapatie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
51 "KonctpyupoBaHue apeoMeTpa Win
KOHCTPYHUPOBAHUE JIOJIKU U
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemenune 3amad mo temam: «IlnaBanue
59 cynoB. Bo3ayxormiaBanuey, bubmuorexa [JOK
«JlaBneHue TBEpABIX TEJ, KUIKOCTEH https://m.edsoo.ru/ff0a3654
1 Ta30B»
bubmuorexa [JOK
53 Mexareckas padora https://m.edsoo.ru/ff0a3f82
bu6nmoreka [IOK
>4 MoruHOCTS. EMHHLEN MOLIHOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenopanue "Pacuér
95 MOIIHOCTH, Pa3BUBAEMOI1 IIpU
noabEME 1o JiecTHUIlE"
56 IIpocTeie MexaHu3Mbl. Pbryar.
PaBHOBecue cuil Ha ppryare
KonTtponsHast paboTa 1o teme
57 «JlaBiieHrE TBEPABIX TEIl, )KUIAKOCTEU

1 Ta3oB» / Beepoccuiickas
poBepoyHas pabora



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

Pabora ¢ TekcTtamu 1o Teme
«JlaBneHne TBEPABIX TEII, KUIKOCTEH
u razoBy» / Beepoccuiickas
npoBepouHas paboTa

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0a4ffe

59

Priuaru B TexHuKe, OBITY M IPUPOJIE.
JlaGopaTtopHnas pabota
«HccnenoBanue yciaoBUM paBHOBECUS
pbIyara»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Penrenne 3agaud mo teMe «Y CIOBUI
paBHOBECHsI pbIyara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunuent noneznoro nencTeus
Mexanmu3ma. Jlaboparopnas pabota
«M3mepenune KIIJ] HakmoHHOM
IIOCKOCTH

0.5

62

Pemrenne 3amau mo teme "Pabora,
MottHocTh, KIT/"

bubmmorexa [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckasi SHeprusl.
Kunetnueckas 1 noTeHIMAIbHAS
SHEprus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUS] MEXaHUYECKOU
HEPIrUn

butmmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT T10 TEME
"DKCIEepUMEHTAIIBHOE ONPEICIICHUE
W3MEHEHUSI KHHETUYECKON 1
MOTEHIIMATBHOM SHEPrUU NpU
CKaTBIBAHUM TeJIa 110 HAKJIOHHOU
MJI0CKOCTH"

66

KonTponbHas pabota no teme



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

«PaboTa 1 MOIITHOCTh. DHEPTUS»

67 Pabora ¢ TekcTamu 1o Teme 1 bubmuorexa [JOK
"Mexannueckoe aBrKeHue" https://m.edsoo.ru/ff0a4ee6
Pabora ¢ Tekcramu o Teme "Paborta.
68 1
MomuHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHBbIE
Ne Jara nudposbIe
Tema ypoka Kontpoabubie | IlpakTHueckue bp
n/n Bceero U3ydeHusi ~ oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
OCHOBHBIE TOJIOKEHUSI MOJICKYJISIPHO-
1 KUHETHYSCKOM TEOPHHU U UX OIBITHEIC 1 bubmorexa [JOK
P https://m.edso0.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmMep aTOMOB M MOJIEKYJT 1
3 Mopenu TBEPIOTO, )KUIKOTO 1 1 bu6nuoreka [IOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOWCTB TBEPOTO,
4 YKUKOTO U Ta3000pa3HOr0 COCTOSTHUIN 1
BEIIECTBA HA OCHOBE ITOJIOKEHH I
MOJIEKYJISIPHO-KHHETHUECKON TE€OPUHU
bu6nuoreka [IOK
5 Kpucrannmuecknue n amop@HEIC TelIa 1
p PP https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWJUISIPHOCTb. 1 bubmmoreka [JOK
[ToBepxHOCTHOE HaTsKEHNE https://m.edso0.ru/ff0a5530
7 TemoBoe paciiupeHue U CKaThe 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTUII
9 Buytpennss sneprus. CriocoOsl 1 bubnunoreka IIOK
HU3MEHEHUs BHYTPEHHEN SHEPIrUU https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenaun 1 bu6nmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

Ypok-koH(pepenmus "IIpakTuaeckoe
WCIIOJIb30BaHUE TETNIOBBIX CBOWCTB

https://m.edsoo.ru/ff0a6412

but6mmoreka [{JOK

1 BEILIECTB U MATEPUAJIOB B LIEISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KommuectBo Termnorel. Y nenpHas bu6nunoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TEII0BOTO OanaHca. bubmuorexa [JOK
Tennoo0MeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHnasi pabota

14 "UccnenoBanue sSBICHUS bubmmorexa [JOK
TEII000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U ropstdeit BOJbI"
PacueT konuuecTBa TEIIOTHI,

15 HEO0OXOMMOTO JJIsl HAarpeBaHus Tema
Y BBIJICTISIEMOTO MM TIPH OXJIAXKICHUN

16 OHeprus TOIUINBA. Y IeJIbHAas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a6bb0

17 JlabopaTtopHast pabota "Onpenenenue bubnmnoreka [JOK
YACIbHOU TEIJIOEMKOCTH BelecTra" https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBAHHE

18 KPUCTAJUTMYECKUX TeJI. Y AeabHas bubnmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIaBJICHUS

19 JlaboparopHas pabota "OnpenencHue bubnmnorexa [JOK
YAEJIbHOU TEIJIOTHI MUIaBJICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3zoBaHue U KOHIEHCAIUS. bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y aenpHas temiora bu6mmorexa [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

mapooOpa30BaHMs U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS
0T aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Bo3ayxa. JJabopatopHas
pabota "Omnpenenenue
OTHOCHUTEIFHOM BIAXKHOCTH BO3TyXa"

butmmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amaq Ha OIpCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIUIIBI paOOTHI TETIIIOBBIX
nsurateneil. [laposas TypOuna.
JlBuraTens BHyTPEHHETO CTOPAHMS

25

26

KIIJI TenmoBoro gBuratens.
TennoBble ABUTATENIN U 3aIlUTa
OKpY>Karoleil cpebl

3aKOH COXpaHEHUS U MpeBpalleHus
SHEPI'UH B TETIOBBIX MpoOIleccax

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOJIBHOM paboTe
o teme "TemnoBbie SBICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BellecTna"

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas paborta o teme
"TensoBble sBIeHU. MI3MeHeHe
arperaTHbIX COCTOSIHUI BelecTna"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus tea. JIBa pona
INMEKTPUUYECKUX 3apsI0B

30

VYpok-uccienoBanue "DneKkTpuzanus
TeJl MHIYKIUEN U NPU
COTNPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoneiicTre 3apsyKeHHBIX TEll.

bu6nunoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuyeckoe moJe.
32 HanpsixkeHHOCTB 2JIEKTPUYECKOr0 bubnuorexa [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX TMOTEH
Hocutenu snekTpuyueckux 3apsjioB.
33 OnemeHTapHsbIi 3apsan. CTpoeHue
aToma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubmuoreka [IOK
COXPAHEHUS JIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenne 3aga4 Ha IpUMEHEHKE bubnmnorexa [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €r0
36 cymecTBoBaHus. McTOUHUKH bubmorexa LOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKa
37 JlercTBUS STIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccienosanue "JleiictBue
38 AIIEKTPHUYECKOTO TOJIST Ha TIPOBOJHUKH 1
U JUAJIEKTPUKA"
39 DJIEKTPUYECKUH TOK B METasuIax, bu6nuoreka [JOK
SKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIC
4acTu
Cuna Toxka. JlabopaTopHas pabora
butmmoreka [IOK
41 "M3mepenne u peryIMpoBaHUEe CHJIIBI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIIEKTPUYECKOE HAIIPSIKEHUE.
Bonsr™etp. JlaGopatopHas pabota

bu6nmoreka [IOK

42 "N3mepenne u peryampoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsikeHus"

43 CornpoTuBiieHNE NPOBOAHUKA. bubnmoreka [JOK
VY ienbHOE COMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJHHUKA OT €r0 JJINHBI, TUIOMAAN https://m.edsoo.ru/ff0aa738
MOIEPEYHOr0 CEYeHUsI U MaTepuaia"
3aBUCUMOCTb CUJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa a1 yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlabopaTopHasi pabota
"UccnenoBanne 3aBUCUMOCTH CUJIBI

46 TOKa, UIYIIEr0 Yepe3 Pe3UCTop, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIIEHUS PE3UCTOPa U
HanpspKeHus Ha pe3uctope”

47 [locnenoBarenbHOE 1 MapajuieaIbHOE
COCIMHEHUS TIPOBOJHUKOB
JlaGopatopHas pabora "IIpoBepka

48 TpaBUJIa CIOKEHUS HAMPSDKEHUN TTPH 1 bubmuorexa [JOK
MOCJIEIOBATEIbHOM COEAMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
JlaGopatopHas pabora "IIpoBepka

49 IIpaBUiIa JJIs CUIIbI TOKA IIpU 1 bubnnorexa [JOK

napajieIbHOM COeAMHEHUN
pe3ucTopon"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4y Ha npuMeHEeHUE

bu6mmorexa [IOK

50 3axoHa OMa I pa3IndHOrO
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOIHUKOB
51 PaGota 1 MOIITHOCTB AJIEKTPUIYECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoynsa-JleHa https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnupeneieHue
52 a601l“)1,1 u Ilz/[OIJ_IPII)OCTI/I JIIEK queCKoro buGnnorexa LIOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKA
DIIEKTPUUYECKHE TICTTH ¥ IIOTPEOUTENN
53 DIIEKTPAYECKON DHEPTUH B OBIT bubmmorexa TIOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTossHHBIE MAaTHUTHI, X
B3aUMOEHCTBHUE
55 VYpok-uccienosanue "N3yuenune bubnmnoreka [JOK
M0JIE€H MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nojie. MarauTHoe I0Je
56 3eMiIH U ero 3HaYeHue I KU3HU Ha bubmmorexa LOK
a https://m.edsoo.ru/ff0acOba
3emne
Oo6o06menne o Teme "DIeKTpUYecKue
57 3apsiibl. 3apsKEHHBIE Tella U UX bubmmoreka [IOK
B3auMogeiicTBuAa. IlocToOsIHHBIN https://m.edsoo.ru/ff0abd2c
ANIEKTPUYECKHUM TOK"
KonTponbhas pabora o teme
"DIeKTpUUEeCKUE 3apsIbl.
58 3apspKeHHbIE Tela U UX bubmuorexa [JOK

B3aumMonencTBus. I1oCTOSIHHBIH
anexkTpudeckuid Tok" / Beepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

59

Pa6ora ¢ TekcTamu 1o Teme
"[TocTOSTHHBIH AMEeKTpHUECKUii TOK" /
Bcepoccuiickas mpoBepounas pabota

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT Dpctena. MarautHoe 1mose
AJIEKTPUIECKOTO TOKa MarHuTHoe
T0JI€ KaTYIIIKH C TOKOM

butmmoreka [JOK
https://m.edsoo.ru/ff0acld?2

61

[IpuMeHeHue 31eKTPOMarHuToB B
texHuke. JlaboparopHas pabota
"W3yueHue neicTBUsI MAarHUTHOTO
I10JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac74a

62

DIIEeKTPOABUTATENb IIOCTOSTHHOTO
ToKa. Mcronb3oBanue
ANEKTPOABUraTeIeH B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHast pabota
"KoHcTpynpoBaHnue u uzyueHue
paboTs! a1ekTpoABUTaTEN"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel Papanes. 3aKoH
3JIEKTPOMArHUTHOW WHIYKIIUH.
[IpaBuio Jlenna

64

DnexrporeHepatop. CriocoOs
TIOJTyYEHUS JNEKTPUIECKOI SHEPTUu.
DJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UCTOYHHKAX
JHEPTUU

65

O06o061eHne o Teme "DeKTpuyecKue
U MarHUTHBIE SBIeHUS"

66

KonTponbhas pabora o Teme
"DeKTpUYEeCKUE U MAarHUTHBIC

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ach14



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

saBJieHUA"

PaGora ¢ Tekctamu o teme

67 1 bu6nmoreka [IOK
"TenoBble sBiIeHUA" https://m.edsoo.ru/ff0accse
Pabora ¢ Tekctamu o Teme
68 n " 1
Mar"auTHbIE SIBICHUS
BIIEE KOJIMYECTBO UACOB I1
OBII] OJ1 CTBO CO O 68 145

[TPOTPAMME



https://m.edsoo.ru/ff0acc5e

9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuuyeckue f/ll:’,yqelma :6;)1;1;0]33““5““6:
padoThbI padoTbI pecypesI
Mexanunueckoe JBrKeHne. MartepuaiibHas
1 Touka. CriocoObI onmucaHus 1
MEXaHUYECKOTO JBUKEHUS
5 Cucrema orcuera. OTHOCHTEIBHOCTh 1
MEXaHUYECKOTO JIBUKEHUS
3 BekropHbie BeTUUYHHBI, OTIEPALIUU C 1
BEKTOpPAaMH, ITPOECKLIUU BEKTOPOB
4 Panuyc-BekTop MaTepuaabHON TOUKH, 1
nepeMeIneHne Ha TNIOCKOCTH
) PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE 1
6 Pewenue 3amgau no reme "PaBHOMepHOE 1
MPSMOJIMHETHOE ABUKEHUE"
HepaBHOoMepHOE npsAMOIMHENHOE
7 nBkeHne. CpelHsst © MTHOBEHHas 1
CKOpOCTb T€Jla TPU HEPABHOMEPHOM
JIBUJKEHUH
Jlabopartopnas padota "Omnpenenenue
8 CpeaHEN CKOPOCTH CKOJIBKEHHS OpycKa 1 1
WJIU IBMOKCHUS IIapUKa M0 HAaKJIOHHOM
MJIOCKOCTH"
9 PaBHOYCKOpEHHOE MPAMOJIMHEHHOE 1

JIBIOKEHUE. Y CKOPEHUE




10

CKOpoCTh PaBHOYCKOPEHHOTO
npsiMoJuHeHoro aBrxkeHus. ['paduk
CKOpOCTH

11

Pemenue 3agau no reme "CKopocTh
PaBHOYCKOPEHHOTO MPSMOJIUHEHHOTO
IBKEHUST"

12

[lepemernienue mpu paBHOYCKOPEHHOM
PSIMOJTMHETHOM JABM)KCHUU

13

JlabopaTtopnas padota "OmnpenencHue
YCKOPEHUS TeJa MPU PAaBHOYCKOPSCHHOM
IBWKEHUH 110 HAKJIOHHOH II0CKOCTH"

14

15

Pemenne 3amau no reme "lIlepemenienue
[IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
nByxeHun"

JlaboparopHuas padota "Hccnenoanue
3aBHCHMOCTH IyTH OT BPEMEHHU TIPH
PaBHOYCKOPEHHOM JIBIKEHUU 0€3
HayaJlbHOU CKOPOCTH"

16

I'padrueckas uHTEpIpETALIUS YCKOPEHUS,
CKOPOCTH, IIPOMJECHHOIO IyTH U
NepeMenIeHUs 1S IPSIMOJIMHENHOTO
JIBUYKEHUS

17

Pemenue 3amau o reme "I paduueckas
WHTEPIPETAIs YCKOPEHHSI, CKOPOCTH,
MIPOMJIEHHOTO IyTH U EPEMEIICHUS 1JIs1
MPSIMOJIMHEMHOTO IBMKEHUS"

18

Y ckopenune cBoOo1HOTO TIafieHus. OMbITHI
TI'ammnies




Pemenue 3agad no treme "Yckopenue

19
c¢BOOOIHOrO nageHus"

20 JIBukeHue Tena, OpOIIEHHOTO IO YIJIOM K
TOPU30HTY

21 Pemenwne 3anau mo teme "JIBmkeHue Tena,
OpOILIEHHOT 0 MO/ YIJIOM K TOPU30HTY"
Jlaboparopnas padota "HccnenoBanue

22 JBUKEHHSI TeJia, OPOILIEHHOTO MOJT YTIIOM K
TOPU30HTY"
Pemenue 3agau mo treme "J{BrmkeHue 1Mo/

23 JIEUCTBHEM YCKOPEHHSI CBOOOHOTO
nageHus"

24 JIBUMKECHHE 11O OKPY>KHOCTH

o5 JInneliHas u yriioBas CKOpOCTh, IEPUOT U
9acToTa

26 CKOpOCTb ¥ YCKOPEHHE MPH IBUKEHUH 110
OKPY>KHOCTH

97 Pemenue 3agau mo treme "J[BrmkeHue 1Mo
OKpY>KHOCTH"
Ypok-koHpepennus "Pacrio3naBanue u

28 MPUOIMKEHHOE OMMHMCAHUE PA3IMIHBIX
BUJIOB MEXaHUYECKOTO IBIKEHUS"
[TonroroBka Kk KOHTPOJILHOU PabOTE MO

29 Teme "MexaHuueckoe IBHKESHHUE U
CIoco0BI ero onucanus"
KonTtponbHas paboTa mo teme

30 "MexaHH4YeCKOe JIBIYKEHUE B CITOCOOBI €T0

onucanus"




31

ITepBeiit 3akoH HeroToHA. Bextop cuitb

Bropoii 3akoH HeroTOHA.

32
PaBHOpeiicTBYIOIAs cria

33 Tpetuii 3akon Hetorona. Cynepno3unus
cuI

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
Jlabopartopnast pabota "UccnenoBanue

36 3aBHCHMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIICH B IPYKUHE, OT CTEIICHU
nedopmanuu npy>KuHbI"

37 Cuna tpenus. KoaddunueHT tpenus

38 JlaboparopHuas padota "OnpeneicHue
Kod(UIIMEeHTa TPEHUS CKOJIbXKCHHUS"
Jlaboparopnas pabota "HUccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKCHHUS OT
CUJIBI HOPMAJIBHOTO JTaBJICHHS"

40 JIBUKEeHHE TEN 10 OKPYKHOCTH TOJT
JEHCTBUEM HECKOJIBKHUX CHII

41 3akoH bepHynnu u noxsEMHas cuiia Kpblia
Ypok-kordpepenmus "CoBpeMEHHbIE
JieTaTeNbHBIC allapaTkl, Cyaa Ha

42 MOJABOJIHBIX KPbUIbSX, AHTUKPBLIIO HA
CKOPOCTHBIX aBTOMOOUISX. [IBHkeHue
1oe3Ja Ha MarHUTHOM moayuike"

43 Cua TSKeCTH U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBrKeHne Tea BOKPYT I'PaBUTALMOHHOIO

44 ueHTpa. IlepBast kocMuuyeckas CKOpOCTb

45 HesecomocTs u neperpysku

46 PaBHOBecue MaTepuanbHON TOUKH.
AOGCOIIOTHO TBEPOE TEIIO

47 MowmenT cuisbl. 1IpaBuino MOMEHTOB

48 VYpoxk-uccnenoanue "OnpeneneHue
LIEHTPA TSHKECTU PA3JIMYHBIX TET"
Nmnynbce Tena. U3mMeHneHne umiiyibca.

49 Hmnynbec cuibl. YIIpyroe U HEynpyroe
B3aUMOJICICTBHE

50 3aKOHbBI U3MEHEHUS U COXPAaHEHUS
UMITyJIbCa

51 PeaxkTtnBHOC NBMKEHHE
Pemenue 3agau no reme "3akoH

52 COXpaHeHHs UMITyJibca. PeakTuBHOE
nBmKeHne"

53 MexaHmnueckast paboTa 1 MOITHOCTb

54 PaboTa cuitbl TSKECTH, CHITBI YIPYTOCTH U
CHUJIBI TPEHUS
Jlabopartopnas padota "Omnpenenenue

55 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM
JBIO)KEHUH TeJa M0 TOPU30HTAILHON
nosepxHoctu"

56 CBs13b HEPTUU U paOOTHI
JlabopartopHnas pabota "Onpenenenue

o7 paboThI CUJIBI YIIPYTOCTH IPU TOABEME

rpysa € UCIIOJIb30BAHUCM HCIIOABHUIKHOT'O U




IMOABMKHOTO OJIOKOB"

58

IloTeHumanbHas SHEPIrust

59

Kunertnueckas sneprus. Teopema o
KUHETHYECKON SHEPTruu

60

3aKOH U3MEHEHMSI U COXPaHEHUS
MEXaHUYECKON IHEPruu

61

Pemtennie 3aga4 1mo reMe "3aKOHBI
W3MEHEHUS U COXpaHEHUS MEXaHUYECKOU
sHeprun"

62

[TonroroBka Kk KOHTPOJILHOU PabOTE MO
TeMe "B3anMoaeiicTBUE TeN. 3aKOHEI
coxpaHeHus"

63

KontponbHas paboTa mo teme
"BzanMopeicTue Teil. 3aKOHbI
coxpaHenus"

64

KonebarensHoe napmxenue. OCHOBHBIC
XapaKTePUCTHKHU KOJICOaHHI: TepHo/,
4acToTa, aMIUITUTyAa

65

MareMaTHyeCcKuil U py>KUHHBIN
MasTHUKH. JlabopaTopHas paboTa
"MccnegoBanue 3aBUCUMOCTH TEPHOJIA

KoJieOaHu# Tpy3a Ha HUTH OT JIJTUHBI HUTH"

0.5

66

JlabopaTtopnast pabota "UccnenoBanue
3aBHCUMOCTH TEpHOIa KoJleOaHui
MPYXUHHOTO MasiTHUKA OT Macchl rpy3a”

67

["apmoHnueckue KoeOanus

68

Jlabopartopnas padota "U3mepenue
YCKOpPEHHUsI CBOOOAHOTO MaicHHS"




69

3aTyxatomue kojiebanus. BeiHyX1eHHBIS
KoJsiebanns. Pe3onanc

70

IIpeBpalienne sHeprun npu
KoJ1e0aTeIbHOM JIBUKEHUN

71

Ypoxk-uccnenoanue "[IpoBepka
HE3aBUCHUMOCTH NEpH0/Ia KoJIeOaHuit
rpysa, noABCHICHHOTO K JICHTC, OT MAaCChI

rpysza"

72

MexaHn4yecKne BOJIHBL: IPOJIOJIBHBIE U
MONIEPEYHBIE

73

CBolicTBa MEXaHHYCCKUX BOJIH. J[JIMHA
BOJIHBI M CKOPOCTB €€ paclpOoCTPaHECHUs

74

Ypok-uccnenosanue "Habmonenue
uHTepdepeHun 1 qudpakuy BOJIH HA
MIOBEPXHOCTHU BOJBI"

75

VYpok-koHpepeHuus "Mexanuueckue
BOJIHBI B TBEpIOM Telie. CelicMruYecKue
BOJIHEI"

76

3ByK. PacnipocTpaHeHue u oTpakeHue
3ByKa

77

Pemenue 3agau no reme "3Byk"

78

Ypok-uccinenoBanue
"DKcnepUMeHTalIbHOE ONpeeICHUE
rpaHuil 4aCTOThI CJIIBIIIMMBIX 3BYKOBBIX
Kosie6aHui"

79

I'pOMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUIl pe30HaHC.

80

Ypok-uccnenosanue "Habnronenue u




00BsICHEHUE aKyCTUYECKOro pe3oHaHca"

Wudpassyk u ynerpa3Byk. Kondepenmnms

81 "Hcnonp30BaHne yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHUX"

82 DJIEKTPOMarHuTHOE MOJIEe U
AIIEKTPOMATrHUTHBIE BOJIHBI

83 CBoiicTBa 3IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "Llkana
AIIEKTPOMarHUTHBIX BOJH. Mcnonb3oBanue

84 AIIEKTPOMATrHUTHBIX BOJH JUISI COTOBOM
cBs3u. Papnonokarms. KocMudeckas cBs3b

85 Pemenue 3a1a4y Ha onpeeeHne 4acTOThI
Y JUTHHBI DJIEKTPOMArHUTHON BOJTHBI

86 DJIeKTpOMarHuTHasi IpUpoja CBeTa.
CkopocTh cBeTa

87 BonHoBeIe cBOliCTBa CcBeTa:!
uHTephepeHns u qudpaKims

88 JlydeBast MOJIeNIb CBETa U T€OMETpHUYECKast
onrtuka. MlctouHuku cBeta

89 [IpsimonuHeitHOE pacTpocTpaHEHHE CBETA.
3armenus Connia u JIlyHbt

90 3akoH oTpaxeHwus cBeta. [Imockoe 3epkano

o1 [Toctpoenne n300paskeHUi,
c(hopMHUPOBAHHBIX 3ePKAIOM

92 [Tpenomienue cBeta. 3aKOH MPETOMIICHHUS
cgeta. [lomHOE OTpakeHne CBeTa.

93 JlaGopaTopHnas pabora "HccrnenoBanue




3aBHCUMOCTH yIJla PEJIOMIICHHS OT yIJla
MaJIeHHUsI CBETOBOTO JIyya Ha TPaHUIIe
«BO31YyX-CTEKJIO»"

VYpoxk-uccienopanue "AHanu3 u

%4 00BSICHEHUE ONTUYECKOTO MHUpaXka'
Ypok-koupepentus "Hcnonb3oBanne

95 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSA3b"

96 JIlunza, X0 mydei B TMH3E

97 ®opMmyIia TOHKOM JTMH3BI
JlaGopatopnas pabora "OnpeznencHue

98 (OKYCHOT'O PaCCTOSIHUS M ONTUYECKOMN
CHJIBI COOMpAroIIeH JIMH3HI"

99 [Tomrydenue n300paxeHuit ¢ MOMOIIbIO
cobuparonieil 1 paccenBaroIIei JIMH3
VYpoxk-koHpepenuus "[Ipuniun neiicteus

100 ONTHYECKUX MPUOOPOB (MUKPOCKOIIL,
teneckor, ¢goTtoanmnapar)"

101 ['ma3 xak ontudeckas cucrema.
ban30pyKoCcTh U 1aIbHO30PKOCTD
PasnoxxeHue 6eoro cBeTa B CIIEKTP.

102 Omnertel HetoTona. Crioxenune
CHEKTpaITbHBIX IBETOB. Jluicriepcus cBeTa
Ypok-npaktukym "HaOmronenue u

103 0O0BSICHEHHE OIBITOB MO PA3JI0KEHHIO
oenoro cBera B criekTp. [lomydenue 6enoro
[[BETA MPH CJIOKEHUHU 1[BETOB"

104 OmnwiTel Pe3epdopaa u manerapHast




MOJIeNIb aToMa

IToctynatel bopa. Monens aroma bopa.

105 Hcnyckanue v MOroneHne CBETa aTOMOM.

106 KBanTsl. JInneHyaThie CIIEKTPHI
Vpok-nnpaktukym "HaGnronenue

107 CIUIOLIHBIX U JUHENYATBIX CIIEKTPOB
U3ITy4EHUs U UCIyCKaHus"

108 PannoaktuBHOCTh. Anb(ha-, OeTa- u
ramMma-Mu3J1y4eHus

109 Crpoenue atoMHoro sinpa. Hykinonnas
MOJIeNTb aTOMHOTO siipa

110 PannoaktuBHbIC TIpeBpanieHus. MzoTomsl

111 [Tepuon nmonypacnana
Ypok-koudepenuus "JleiictBue

112 pPaMOAKTUBHBIX U3TyUYEHUI Ha KUBBIC
OpraHu3Mbl. 3alInTa OT PaJuO0AKTUBHOTO
n3IydyeHus"

113 SAnepHble peakinu. 3aKOHBI COXPAHCHHS
3apsA0BOrO U MacCOBOT'O YHUCET

114 DHeprus cBs3M aTOMHBIX siziep. CBs3b
MaccChl U SHEPrUH

115 Pemenue 3agau o reme "SAnepuoie
peakuuu. JHeprus cBsi3u”

116 Peakuuu cunTe3a u neiaeHus aaep.
Uctounuku sueprun CoJiHIa U 3BE3]T
VYpox-konpepennus "Anepuas

117 HHEPreTrKa. DKOJOTHUECKUE TPOOIIEMBI

AIepHON PHEPTETUKH"




[TonroroBka Kk KOHTPOJIBHOU paboOTeE MO

118 TeMe "KonebOanus v BoiHbl. CBETOBBIE U
KBaHTOBEIC SIBJICHUA"
KoHntponbHas padota no teme "Konebanus

119 1 BOJIHEI. CBETOBBIE U KBAHTOBBIE
sIBIIEHUS"

120 Pemenne pac4eTHbIX 10 TEME
"MexaHu4ecKoe ABHKeHue"

121 Pemenne pacyeTHBIX M KAYECTBEHHBIX
3aja4 1o Teme "B3aumMonericTBue Ten"
Pemenne pacueTHBIX M KAY€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpPAHEHUS
SHEpPruu U UMMyJibca'

123 JlaGopaTopnbie pabOTHI 11O TEME
"MexaHu4ecKkoe aBrxeHue"

124 JlaGopaTopHble pabOTHI 110 TeMe
"Bsaumoneiictsue Ten"

125 JlabopaTtopusie paboTsl o Teme "lIpocTeie
MeXaHU3MbI"

126 Perennie pac4eTHBIX U KAU€CTBEHHBIX
3aga4 no teme "TemnnoBsie mpoiecchl”

127 Pemenre pacyeTHBIX M Ka4€CTBEHHBIX
3aja4 1o reme "BaaxxHocTh"
Pemmennie pac4eTHBIX M KAY€CTBEHHBIX

128 3agad mo teme "KIIJ] TenmoBeIx
nBurareen"

129 Pemenre pacueTHBIX M Ka4€CTBEHHBIX

3a7a4 1o TeMe ""3aKOHBI TOCTOSHHOTO




TOKA"

Pemenue PaCUCTHBIX U KaUCCTBCHHBIX

130 1
3ana4 o reme "KIIJI anexTpoycraHoBokK"

131 Jlaboparopubie paboThI 110 TeMe "3aKOHBI 1
ITOCTOSTHHOTO TOKA"
JlaGopaTopnbie paboTHI 110 TEME

132 " | 1

CBeTOBBIE ABICHUS

133 Pabota ¢ Tekctamu 1o Teme "3aKOHBI 1
COXpaHEHHUs B MeXaHUKe"

134 Pa6OT2t. ¢ Tekctamu 1o Teme "Konebanus n 1
BOJIHBI

135 Pa6ora C"TCKCTaMI/I o TeMe "CBeToBbIE 1
SBJICHUS

136 PaGota c Texcramu o reme "KBanroBas u 1
sanepHas pusuka'

OBUIEE KOJIMYECTBO YACOB I10
- 136 24.5

[TPOTPAMME




IHPOBEPAEMBIE INIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHO#M OBPA3OBATEJBHOM IPOT'PAMMbBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pas3indaTtb SABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)H31/I‘~ICCKOG SIBJICHHUC

1.3

pacrlo3HaBaTh TPOSIBICHUE W3YyYCHHBIX (HU3MUECKUX SIBICHUH B
OKpYXaroIleM MUpE, B TOM 4Hclle (pU3NYECKUE SIBICHUS B MPUPOJE,
IIPU 3TOM IIEPEBOJUTH MPAKTUUECKYIO 3a]auy B YUEOHYIO, BBLIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UUYECKUX SIBICHUN

1.4

ONHUCBHIBaTh H3yYEHHBIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS,
UCTIONB3ys (U3MYeCKHe BETUYMHBI, NPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003HaueHMs U eAUHUILB! (PU3NUECKUX BEITMUUH, HAXOIUTHh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTh  TIpaQUKH  M3YyYEHHBIX  3aBHUCHUMOCTEH

(OUBUYECKUX BEITUYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SIBJICHUS M IPOLECCHI,
UCIIONIb3Ysl HW3YYEHHBIE 3aKOHbI, TpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPAJKECHUE

1.6

O00BSACHATh (PU3UYECKUE SIBICHHMSI, MPOLIECCHI U CBOMCTBA TEJ, B TOM
YUCJI€ W B KOHTEKCTE CHUTYallMil IMPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBUIIBJIATh MPUYHMHHO-CJICICTBCHHBIC CBSI3U, CTPOUTH
o0bsicHeHne W3 1 — 2 JOTMYECKWX IIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

pemarb pacu€THble 3a7a4d B 1 — 2 EUCTBUS, UCIOJIb3YSl 3aKOHBI U




(bopMyIIBI, CBS3BIBAIONTNE (DU3NUECKHUE BEIMUMHBI: HA OCHOBE aHAIIN3a
YCJIOBUA 3ada4dd  3aIlMCbIBATbL KpPAaTKOC YCJIOBHUC, IIOJACTABJIATH
¢uznyeckre BeIUYUHBI B (POPMYJIIBI M IPOBOAUTH PACUETHI, HAXOIUTH
CIIpaBOYHBIC NTAHHBIC, H€O6XOIII/IMBI€ AJid pelICHUs 3aaa4, OUCHUBATDH

PCAUTUCTUIHOCTH MOTYICHHON (PU3HUYECKON BETUIHHBI

1.8

pacro3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PELIUTh MPHU MOMOIIU
(¢U3NUEeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBLACIATDH
npoBepsieMoe  MPEANoJoXKeHHe  (TUMoTe3y),  pa3iuyarb |
UHTEPIPETUPOBATh MOMYUYEHHBIA pe3yJibTaT, HAXOAWUTh OMIMOKH B

XO0A¢€ OIbITa, ACJIAaTb BBIBOABI IO €TI0 pE3yJibTaTaM

1.9

1.10

IPOBOJUTH OIBITBl 110 HAOIIOACHUIO (DU3MUYECKUX SIBICHUM WU
¢usznyeckux  CBOMCTB  Tel:  (QopMynHpoBaThb  IpOBEpsieMbIe
NPEINONI0KEeHNs, COOMpaTb  yCTAaHOBKY M3  TPEIIOKEHHOTO
000pyTOBaHMs, 3aIMCHIBATD X0 OMBITa U (POPMYITHPOBATH BHIBOJIBI

BBITIOJIHATH TNPSIMBbIE M3MEPEHUs] C HCHOJIb30BAHUEM AaHAJOTOBBIX H
UQPPOBBIX MPUOOPOB, 3aMHMCHIBATh MOKAa3aHUS NPUOOPOB C yUETOM

3aJJaHHOHM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

MPOBOANWTH  HCCIIEJOBAaHHE 3aBUCUMOCTH  OJHOW  (hu3HUECcKOit
BEJIMYMHBI OT JAPYrodl C HCIONb30BAHUEM TMPSMBIX H3MEpPEHUIl,
y4acTBOBaTh B IUIAHMPOBAHUHM y4eOHOTO HCCIENOBaHUs, COOMpaTh
YCTAaHOBKY M BBINOJIHATH U3MEPEHHUS, CIEAYS MPEINI0KEHHOMY ITUIaHy,
buKkcHpoBaTh Pe3yJbTAThl IMOJYYEHHON 3aBUCUMOCTU (PUINYECKUX
BEJIMYMH B BUJIC MPEIOKCHHBIX TAOIHI] U TPaPUKOB, 1eIaTh BEIBOIBI

10 pe3yJIbTaTaM MCCIIEOBAHUS

1.12

IPOBOJUTH KOCBEHHBIE H3MEPEHUs (DU3MYECKUX BEIHYUH, CIEeays
IPEII0KEHHOW MHCTPYKLMU: TPU BBINOJIHEHUH U3MEPEHUI coOupaTh
OKCIIEPUMEHTAJIBHYI0 YCTAHOBKY W BBIYHCIATH 3HAYCHUE HMCKOMOM

BCJINYHHBI

1.13

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

1ab0paToOpHBIM 000pyIOBAaHUEM

1.14

yKa3plBaTh NPUHIMINbBI  JEHCTBUS NPUOOPOB M  TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaThb MPHUHLHUIBI JIEUCTBUS HM3YyYECHHBIX
npuOOpOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0 UX ONHUCAHWUS,
UCIIONIb3YSl 3HAaHUSA O CBOMCTBaX  (U3WYECKUX  SABJICHUH H

HGOGXOI[I/IMLIG (1)I/I3I/I‘-ICCKI/I€ 3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

NPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOpPMALUIO O TPUMEPAX)
MPaKTUYECKOTO UCIOIB30BAHUS (DU3MUYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HM JUIg  o0ecriedeHus: 0e30MacHOCTH TpH  OOpalieHuu C
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 310POBbs U

COOJTIO/ICHUSI HOPM 2KOJIOTMYECKOTO MOBEJICHHS B OKPY KaIOLICH cpezie

1.16

OCYILECTBIIATH OTOOP MCTOUYHUKOB MH(popManuu B ceTd VHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM U IyTEM CPAaBHEHUS Pa3iIUYHBIX HMCTOYHUKOB
BBIJICNIATE MH(OpMaLMIO, KOTOpasl SBISETCS HPOTHBOPEYMBON MU

MOJKET OBITH HCHOCTOBepHOﬁ

1.17

UCIIOJIB30BATh npu BBIIIOJIHEHUH y4eOHbIX 3alaHui
HAay4YHONONYJIIPHYIO  JIUTEpaTypy  (U3UYECKOrOo  COAEpIKaHMUs,
CIIpaBOYHBIC MaTepuasbl, pecypcsl cetu VIHTepHeTr, BiaxeTh
npuéMamM# KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHust HHPOpMALIUU

13 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO3/7aBaTh COOCTBEHHBIC KPAaTKHE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha oOcHOBe 2 — 3 WCTOYHHUKOB HWHPOpMaUU (PUINIECKOTO
COJIEp)KaHHs, B TOM YHCIIE MyOIMYHO NeNaTh KPaTKHe COOOIICHUS O
pe3yiabTaTax IPOCKTOB WJIM YYEOHBIX HCCIICOBAHUN, TPU OSTOM
IPaMOTHO HCIOJIb30BaTh HM3yYCHHBIM IMOHATHHHBIA ammapar Kypca

(i)I/I?:I/IKI/I, COIIPOBOKAATDb BBICTYIIIICHUC Hpe3eHTaHH€fI

1.19

IIPU BBIMOJTHEHUH yUEOHBIX MPOEKTOB M UCCIIEAOBAHUN paclpenesTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMH 33/1a4aMH,
CJIEANTHh 32 BBIIOJIHEHUEM IUIaHa JCHCTBUHM, aJ€KBaTHO OIIEHWBATH
COOCTBEHHBIM BKJaJ B JICSITCIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/ICIICTBHE, YUHUTHIBAS MHEHHE

OKPY>KaOIIHNX

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHNUS] OCHOBHOMH
00pa30BaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJBb30BaTh IMOHATHA

1.2

pasindaTtb SABJCHHUA IO OIHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha




1.3

OCHOBCE OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I'-IGCKOG SIBJICHUC

pacro3HaBaTh IMPOSBICHUE W3YUYEHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4ucCie (U3NUECKUE SBICHUS B MPHUPOIE,
IIPU 3TOM IIEPEBOJUTH MPAKTUUECKYIO 3a]ady B YUEOHYIO, BBLICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPpU3HAKH) QU3NISCKUX SBICHUN

1.4

OMHCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PHU3UYECKHE SBICHHS,
UCTIONB3Ysl (DU3MYECKHE BEIUYWHBI, ITPH OMUCAHUU TPABUIIBHO
TPakTOBaTh  (U3MYCCKHIA  CMBICI  HCIOJB3yEMBIX  BEJIMYHH,
0003HAYCHUS U €AMHUIIBI (PU3HUESCKUX BEITUYNH, HAXOIUTh (POPMYJIBI,
CBS3BIBAIOIIME JIAHHYK  (PU3MYECKYI BEJIHYUHY C JIPYTUMH
BEIMYMHAMH, CTPOUTh  TpadUKHd  H3YYCHHBIX  3aBHCHUMOCTEH

(hUBUYECKUX BEITUYUH

1.5

XapaKTepU30BaTh CBOUCTBA Te, (pU3UYECKHE SIBICHHUS M TPOIECCHI,
UCIIONIb3Ysl HW3YYEHHBIE 3aKOHbI, TpPH 3TOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTHYeCKOe

BBIpaXKEHHE

1.6

0OBSCHATH (I)I/ISI/I‘-IGCKI/IC MponecChl U CBOICTBa TCJI, B TOM 4YHUCJIIC U B
KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOTO  XapaKTepa:
BBIABJIATh IPUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BsAcHeHue u3 1
— 2 JOTWYECKUX IIIaroB C IIOMOIIIBIO 1 -2 HU3YyUYCHHBIX CBOMCTBa

buznyecKux sIBICHUN, GU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH

1.7

pemath pacyéTHble 3a7aud B 2 — 3 AeiCcTBUSI, UCHOJB3YSl 3aKOHBI U
(dbopMyIIBl, CBA3BIBAIONINE (PU3NUECKUE BEIUYHHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4M 3aIIMCHIBATh KPATKOE YCIIOBUE, BBIABIISTH HEJOCTATOK
JAHHBIX Ui peIIeHHs 3a/Jadyd, BbIOMpaTh 3aKOHBI U (OPMYJIHI,
HEOOXOAMMBIC JJisi €€ pelIeHus, MPOBOAUTH PacuéThl U CPAaBHUBATH
NOJyYeHHOE 3Ha4deHHE (PU3MUECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH
(bu3MYECKUX METOOB, UCIIONB3YS OMHCAHNUE UCCIICIOBAHUS, BBIICISTh
MpOBEpsieMOe TPEANONIOKEHHE, OLIEHUBATh MPABHJIBHOCTH MOPSAJIKA

MIPOBEICHUS UCCIICIOBAHMUS, JIeJIaTh BBIBOIBI

1.9

MIPOBOAMUTH OIBITHl MO HAOMIOAECHUIO (U3NYECKUX SBICHUN WM
¢usznyeckux  CBOMCTB  Ten:  (opMynHpoBaTh  IpOBEpsieMbIe

NpPEIINONoKEeHUs,, COOMpaTh  YCTAaHOBKY M3  NPEIIOKEHHOTO




1.10

000pyA0BaHUs, OMMCHIBATH X0/ OIbITA U (POPMYIHUPOBATH BHIBOABI

BBIIIOJIHATH IIPSIMBIE HM3MEPEHUS C HCIOJIB30BAHUEM aHAJOTOBBIX
npuOOPOB U AATYMKOB (PU3NYECKUX BEIWYHH, CPABHUBATH PE3YJIbTATHI

MU3MEPEHUM ¢ YUETOM 3aJaHHON a0COIIOTHON MOTPEIIHOCTH

1.11

OPOBOJUTH  MCCJIEIOBAHME  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrOM C MCIHOJIB30BAHUEM IIPSMBIX HW3MEPEHHUM:
IUIAHUPOBaTh MCCIEIOBAaHUE, COOMpaTh YCTAaHOBKY M BBIIOJHSATH
U3MEpeHus, ciexys  INpeJUIoKeHHOMY  IJIaHy,  (UKCHpOBaTh
pe3yabTaThl MOJYYEHHOM 3aBHCHMOCTH B BHJE TabJUI U T'paUKOB,

JACJIaTb BBIBOJBI 110 PE3YyJIbTaTaM HCCJIICIOBAHU

1.12

IPOBOJUTh  KOCBEHHbIE  H3MEpPEHHMs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenaysd IHPEeMJIOKEHHOM MHCTPYKLUMH, UM BBIUUCIATH 3HAYCHUE

BCJINYHHBI

1.13

coOmonaTh MpaBWja TEXHUKM Oe3omacHOcTH Tpu pabore ¢

71a00paTOPHBIM 000PYI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUINbBI JEHCTBUS HU3YyUYEHHBIX HOPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOM HAa MX ONMCAHUs, HCIOJb3Ys
3HAaHUS O CBOMCTBaX (U3MYECKUX SABJICHHMM U HEOOXoauMble

bu3HYecKre 3aKOHOMEPHOCTH

1.15

pacro3HaBaTb MPOCTBIC TCXHUYCCKHUC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o CXeMaM U CXCMATHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX ueneﬁ C TOCICAOBATCIIbHBIM W  IapalJICJIbHBIM
COCIMHCHHUEM 9JICMCHTOB, pasinvias YCJIOBHBIC 0003HaYCHUS

AJIEMEHTOB JIEKTPUYECKUX LIETIEeH

1.16

OPUBOJIUTH TNpPHUMEPHl (HAXOAWTh HMH(OpPMALUMIO O MpUMepax)
MNPaKTUYECKOr0 UCHOJIb30BAHUS (PU3MUECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HM U1 o0ecriedeHHss Oe30macHOCTH MpH  OOpallieHuH ¢
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHUS 3/10pOBbs U

COOJTFOIEHHST HOPM IKOJIOTHYECKOTO TTOBEJICHUS B OKPYKAIOIIEH cperie

1.17

OCYUIECTBIIATH MOUCK MHPOpMAINK (U3UUECKOTO COAECPKaHUS B CETU
HMHTepHEeT, Ha OCHOBE HMEIOUIMXCS 3HAHUNW M IyTEM CpPAaBHEHUS
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBLICIATh HMH(OpPMAIMIO, KOTOpas

ABJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM

1.18

UCTOJBb30BaTh TPU  BBIIOJHEHUHM Y4YEOHBIX 3aJaHUi  HAy4yHO-




MOMYJISIPHYIO JIUTEPaTypy (PHU3UUECKOro COAEpKaHMS, CIPaBOYHBIE
Marepuaisl, pecypcel ceth HTepHeT; BIageTe INpUEMaMHU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHusi UH(GOpMaLUK U3 OJIHOM

3HAKOBOM CUCTEMBI B APYTYIO

1.19

C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHUS,
0000mas wHQOpMAII0 U3 HECKOIbKUX HCTOYHHKOB (DU3MUECKOTO
COZCp)KaHHs, B TOM 4YHUCIE NyOJUYHO MPEACTABISATh PE3yJbTaThl
NPOCGKTHOH WJIM HCCIIEIOBATEIILCKONW JAEATENIFHOCTH, NPU ATOM
IPaMOTHO HCIIOJIb30BAaTh W3YyUCHHBIH MOHATHHHBIN ammapar Kypca

Q)HSHKI/I, COIIPOBOXKIAATb BBICTYIIIICHUC Hpe3eHTaHH€fI

1.20

IIPYU BBIIOJHEHUH Y4Y€OHBIX HMPOEKTOB M MCCIENOBaHUN (U3MUYECKUX
MIPOLIECCOB pacHpelessITh 0053aHHOCTH B TPYIMIE B COOTBETCTBHH C
MOCTABJIICHHBIMU  3aJa4aMU, CJEAUTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBI BKJIAJ] B JCATCIBHOCTh TPYMIBI, BBICTPAWBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  IMPOSBIAS  T'OTOBHOCTh

pa3peniatbh KOHQIUKTHI

9 KVIIACC

Kon
MpoBePsAEMOro
pe3yJbTaTa

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111€eTr0 00pa3oBaHus

HCII0JIB30BATh U3YUCHHBIC ITOHATHUS

1.2

Ppas3iiniaTh SABJICHUSA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/IIIGCKOG SBJICHUC

1.3

pacno3HaBaTh  MPOSIBICHHWE M3y4YEHHBIX  (U3MUECKUX  SBJICHHA B
OKpY’arollleM MHUpE, B TOM uucie (U3NYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM TEpeBOJUTh MPAKTHUECKYI0 33Jadyy B Yy4eOHYIO, BBIICIATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUN

1.4

OINUCBIBATh M3YYECHHbIE CBOWCTBA Tel U (U3NYECKHUE SIBICHUS, UCIOIb3Ys
¢u3nueckue  BEJIMYMHBL, TPU  ONHWCAHUU TPABWIBHO  TPAKTOBaTh
(u3NYEeCKUi CMBICT HCTOJB3YEMbIX BEIUYMH, OOO3HAYCHHS M €IUHHIIbI
(U3NYEeCKNX BENIWYHMH, HAXOAUTh (HOPMYJIbl, CBS3BIBAIOIINE JaHHYIO




(¢u3MUecKyl0 BEIMYUHY C JPYTMMH BEJIMYUMHAMH, CTPOUTH TIpaduxu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIUUNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHHUS U MPOIECCHI,
UCIIONB3Yysl U3YYEHHBIE 3aKOHbI, IIpM 3TOM  JaBaTh  CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA M 3aIMMCHIBATH €0 MaTEMATHUYECKOE BHIPAKEHUE

1.6

OOBSACHATh (PU3NYCCKUE MPOIECCHl W CBOWCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTyallUl IPAKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2 — 3 JTOTHYECKUX
IaroB ¢ TMOMOIIBIO 2 — 3 M3yYEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUM,
(hU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3ajaud (OMMparoIIMecss Ha CcUcTeMy u3 2 — 3
YpaBHEHHMIA), UCIIONB3Ys 3aKOHBI M (POPMYJIBI, CBSI3bIBAIOIIUE (PU3UUECKUE
BEJIMYMHBL: Ha OCHOBE aHaJIM3a YCIOBMS 3alayd 3alMChIBaTh KpPaTKOE
YCJIOBHE, BBIABJISATH HENOCTAIOLIME WIM W30BITOYHBIE JaHHbBIC, BbIOMpPATh
3aKOHBI U (HOPMYJIbI, HEOOXOUMBIE Ul PELIEHUs, POBOJUTH PacUEThl U
OLICHUBATh  PEATUCTUYHOCTh  MOJYYEHHOTO 3HAYeHHS  (U3NUECKOM
BEJINYUHBI

1.8

PacCIio3HaBaTb HpO6H€MBI, KOTOpPbIE MOXHO pPEIIUTh IIpU IIOMOINH
(1)I/ISI/II-IGCKI/IX MCTOOOB, HCIIONB3Yys OIMMCAHUE HCCICAOBAHWA, BbIACIATH
IMPOBCPACMOC  MPCAIOJIOKCHUC, OLCHUBATh IPABUJIBHOCTL  IIOPAAKA
IMPOBCACHUA HUCCIICA0BaHUsA, ACJIaTb BBIBO/JIbI, HHTCPIIPETUPOBATH
PE3yJIbTAaThI Ha6HIO,HCHHﬁ X OIIBITOB

1.9

IPOBOJUTH OMBITHI 110 HAOIIOAEHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOICTB TeJl: CaMOCTOSITEIbHO COOUpaTh YCTAaHOBKY U3 H30BITOYHOTO
Habopa 00OpyIOBaHMS, OINUCHIBATh XOJ OIBITA U €ro pe3yJbTaThl,
(hopMyIHPOBATH BBIBO/IBI

1.10

IPOBOIUTH TPH HEOOXOAMMOCTH CEPHIO NPSIMBIX HW3MEPEHHH, OINpEeeiIsis
CpellHee 3HaueHue Hu3MepsAeMOil BenMuuHBl ((POKYCHOE paccTOsiHUE
coOuparomieid  JTUH3bI), OOOCHOBBIBATH BBIOOp crocob0a HU3MEpEeHUs
(u3mMepuTenpHOrO IpudOopa)

111

IPOBOJUTh  MCCIENOBaHME 3aBUCUMOCTEH  (U3MYECKMX BEIMYUH C
UCIOJIb30BAaHUEM NPAMBIX M3MEPEHMH: IUIAHUPOBATh MCCIEIOBaHMUE,
CaMOCTOSITEJIBHO ~ COOMpaTh  YCTaHOBKY, (PUKCHUpOBaTh  pE3yJbTaThl
MOJyYeHHON 3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BUAe TaOIMLHU
rpauKoB, eJ1aTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEI0BAHUS

1.12

IPOBOJUTh KOCBEHHbIE W3MEPEHUs (U3NUECKUX BEIMUYMH: IUIAHUPOBAThH
M3MepeHusi, coOupaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJIHSTH
U3MEPEHUs, CIeNys MNPEIJIOKEHHOM HMHCTPYKLHMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATH IIOJYUYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
[OTPELIHOCTH U3MEPEHUN

1.13

co0JII01aTh MpaBwWia TEXHUKH 0€30MacHOCTU MpHU padoTe ¢ J1a00paTOPHBIM
000py10BaHHEM




1.14

paznuyaTh OCHOBHBIE TMPU3HAKK M3YyUYEHHBIX (U3NYECKUX MOJEINEeH:
MaTepuajgbHasi TOYKa, aOCOIIOTHO TBEPAOE TENO0, TOYEUHBIH HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, JIaHEeTapHasi MOJIEJIb aTOMa, HYKJIOHHAsI MOJIENb
aTOMHOTO s7pa

1.15

XapaKTepu30BaTh NPUHLUIBI  JEHCTBUS  H3YYEHHBIX MpHUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX ONHCAHMS, UCIIONB3YS 3HAHUA O
CBOWCTBaX  (U3MYECKUX SBICHMA M  HEOOXoIuMble  (PHU3HUYECKHUE
3aKOHOMEPHOCTHU

1.16

UCIIOJIB30BaTh CXEMBl U CXEMAaTHUYHBIC PUCYHKH H3YYECHHBIX TEXHMUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUUYECKUX MPOLECCOB MpHU
pelieHud  y4yeOHO-IIPaKTHUECKUX  3a7ad, OINTUYECKHE CXEMbl JJIs
MOCTPOEHHSI N300pa’keHUH B TUIOCKOM 3€pKaJie M cOOUparoLIeii TH3e

1.17

OPUBOAUTH  NPUMEpPHl  (HaXOAWUTh  MHPOpPMAIUMI0O O  TMPUMEPAX)
IPAKTHYECKOr0 HCIONb30BaHUS (U3MYECKUX 3HAHUNW B IIOBCEJIHEBHOMU
KHU3HU 11 oOecriedeHus Oe30IacHOCTH MpHU OOpalleHUuu ¢ MpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 37I0POBbS M COOIOICHUSI HOPM
9KOJIOTMYECKOT0 IOBEJIEHUS B OKPY KAIOILEH Cpelie

1.18

OCYILECTBIIATh IMOMCK HH(POpPMALUU (PU3HMUECKOro COIACpKAHUA B CETH
WNuTepuer, camocTosTeNnbHO (HOpMYIHPYs MOUCKOBBIM 3ampoc, HaXOAWUTh
IYTH OIpPEIEIICHUs] TOCTOBEPHOCTH IOIyUYeHHON HH(OpMAlui Ha OCHOBE
MMEIOLINXCS 3HAHUN U IONIOJTHUTEIBHBIX UICTOYHUKOB

1.19

UCIIOJIB30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJaHUN HAyYHO-TOIMYJISIPHYIO
IUTEpaTypy (PU3MUECKOTO COMepKaHUsI, CIIPABOYHBIC MAaTepPHAIIbl, PECypPCHI
cetu HMHTepHeT; BIaAeTh NpUEMAMH KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBanus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIE TMHCHMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE
uHOpPMAIIMM M3 HECKOJbKHMX HWCTOYHHKOB (U3HUECKOTO COJCPIKaHMS,
MyOJMYHO TIPEACTABIATh PE3YJIbTaThl MMPOCKTHOW WJIM HMCCIIEOBATEIHCKON
JESTENBHOCTH, IIPXU 3TOM I'PAMOTHO MCIOJIb30BaTh U3YUEHHBIN MTOHATHITHBIN
anmapar Hu3ydaeMoro pasiena (U3MKH U COMPOBOXKIATH BBICTYIUICHUE
npe3eHTaIrel ¢ yu€ToM 0COOEHHOCTEN ayTUTOPHH CBEPCTHUKOB

1.21

IOpU BBIOJHEHUU Y4YEOHBIX TMPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX
IPOLIECCOB pacHpeessiTh OO0S3aHHOCTM B TpYINIE B COOTBETCTBUU C
MOCTaBJICHHBIMHU 3aJladyaMU, CJIEUTh 3a BBIIOJHEHHEM IUIaHA JEUCTBUM U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OICHWBAaTh COOCTBEHHBIH BKJIaJd B
JEATENIbHOCTh TPYMIbI, BBICTPAaUBaTh KOMMYHHKAaTUBHOE B3aHMOJECHCTBHE,
MIPOSBIISASI TOTOBHOCTD pa3pelaTh KOH(IUKTHI




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pa3nena

Kon

3JIEMEHTA

HpOBepﬂeMble IJIEMEHTDBI COACPKAHUSA

®U3UKA U EE POJIb B [TIO3HAHWM OKPYXAIOIIETO MHUPA

11

®usuka — Hayka O mnpupone. SBIeHUS NPUPOMBL.
@u3NYeCKUE  SBJICHUS: MEXAHUYECKHE, TEIUIOBbIC,

SJICKTPUYCCKUC, MATHUTHLIC, CBETOBBIC, 3BYKOBBLIC

1.2

duzndeckue BCJIIMYHHEI. I/I3MepeHI/Ie (I)I/IBI/I‘-IGCKI/IX
BCJIMYHH. dusznyeckue HpI/I60pH. HOI‘peIJ_IHOCTB

n3MepeHuil. MexxayHapoHasi CUCTEMA €MHUI]

1.3

14

ECTCCTBeHHOHay"IHBIﬁ METO/J ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTaAaHOBKAa HAYYHOI'O BOITPOCA, BBIABMIXCHUC T'HIIOTE3,
OKCIICPUMCHT 110 TIPOBEPKE THUIIOTE3, 00BsACHEHHE

HAOJII0JAEMOT0 ABJIEHUSA

Onwucanne GU3NUECKUX SBJICHUN C IIOMOIIBIO MOJIEIIEH

1.5

[TpakTyeckue pabOTHI:

###Par#H#13mepeHne paccTosiHUM.
H#HiHPar###3mepenrie 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

###Par#t#Onpenenenue pa3MepoB MallbIX Tell.
#H##Par###lI3mepenne  TemriepaTypbl TpHU  TTOMOIIH

KUAKOCTHOI'O TCPMOMETpPA U AATUUKA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHW A O CTPOEHNU BEIIIECTBA

2.1

###Par#H#CTpoeHe BEILIECTBA: aTOMBI U MOJIEKYJIbI, X
pasmepbl.  OmBITBI,  JOKa3bIBAIOUIME  JHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###)[piwokenne  yactunp  BemiectBa.  CBS3b
CKOPOCTH  JBWKEHHUS  YacTHI[ C  TEeMIEepaTypou.

BbpoyHnoBckoe nBmxkenue, nupdysus

2.3

BSaHMOHCﬁCTBHe JacCcTHUIl BCIICCTBA: IPUTAKCHUC U

OTTAJIKMBaHHUC




###Par### ArperaTHple COCTOSIHUSI BEIIECTBA: CTPOCHHE

ra3oB, JKUJKOCTEH M TBEPABIX (KPUCTAIIMYECKUX) TEIN.

2.4 B3anmocCBsI3p MeEXIy CBOWCTBAMH BEUIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX M HUX aTOMHO-MOJICKYJISIPHBIM
CTpPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI
[TpakTrueckue paboThI:
#H##Par###01eHka quaMeTpa aToMa METOJIOM PSAOB (C
WCIIONTb30BaHueM oTtorpaduii).

2.6 H#HHPar###0OneITEL 110 HAOJIIOAEHUID  TEIUIOBOTO

paciupeHusi ra3oB.
H#HHHPar###0nbITEI IO OOHAPYXKEHUIO JEHUCTBUS CHII

MOJIEKYJIAPHOTO TIPUTSKEHHS

JIBIDKEHME U B3AUMOJIEMCTBUE TEJI

31 Mexanunueckoe JIBUDKECHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KEHUE
HH#HPar###CropocTb. Cpennsia CKOpPOCTb pu
3.2 HEpPaBHOMEPHOM JBM)KEHUM. Pacuér myTy M BpeMeHu
JIBUOKEHUS
SBnenne uHepuuu. 3aKOH WHEpUMH. B3anmonaeincTsue
3.3 TeJ KaK MPUYMHA U3MEHEHHsS] CKOPOCTH JIBUXKEHHS TeI.
Macca xak Mepa HHEPTHOCTH Teja
3.4 ###Par###1InotHocTs BeniecTBa. CBsI3b IJIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B eIMHUIIE 00BhEMA BelecTBa
3.5 Cuna kak XapaKTepUCTHKa B3aUMOJIEHUCTBUS Tell
35 Cuna ynpyroctu m 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO TUHAMOMETPA
37 HHHPar###IBnenne tarorenus U cuia Tsxkectu. Cuia
' TSKECTH Ha JpYrux manerax. Bec tena. HeBecomocts
38 Cuna tpenus. TpeHHE CKOJIBXKEHHS U TPEHHE IOKOS.
' Tpenue B npupoae U TEXHUKE
39 ###Par###CnoxeHne Ccuj, HaNpaBICHHBIX 110 OJHOU
' psiMoi. PaBHOAEHCTBYIOIIAS CUTI
3.10 [TpakTuyeckue paboOTHI:




OmnpeneneHre CKOPOCTH  PaBHOMEPHOTO  JBMKEHUS
(mapuka B OKHIKOCTH, MOJEIU  3JIEKTPUYECKOTO
aBToMoOWIIE M Tak ganee). OmnpeneneHue cpenHen
CKOpOCTH CKONBXEHUs Opycka WIM IIapuka 110
HAaKJIOHHOW  IUIOCKOCTH.  OmnpenereHue  IUIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTh pPacTsDKeHus (nedopmaruu) NpyKUHBI OT
OpUIOKEHHOW cuibl.  OMBITBI,  JIEMOHCTPUPYIOIIUE
3aBUCHMOCTB CHJIBI TPEHUSI CKOJILKEHHS OT Beca Tella U

XapaKkTepa CONPHUKACAOIINXCS HOBerHOCTeﬁ

dm3uyeckne SIBJICHUSI B mpupoac: MpuMepbl ABUKCHUA C

3.11 pa3IMYHBIMA CKOPOCTSIMH B KMBOW W HEXHBOU MPHPOJIE,
JICVICTBUE CUITBI TPEHUSI B TIPUPOE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, HOJIIUITHUKH
JIABJIEHME TBEPJIbIX TEJI, J)KUJIKOCTE 1 TA30B
A1 Hasnenue TBEpAoro Ttena. CrnocoObl yMEHBIIEHUS U
' YBEJIMYEHUS 1aBICHUS
4 JlaBnenue raza. 3aBUCHUMOCTb JJaBJIEHUs Ta3a OT 00bEMa,
' TeMIepaTypbl
13 Ilepenaua naBneHus TBEPABIMU TEIAMH, KUAKOCTIMHU U
' razamu. 3akoH [lackans. [IlneBMaTnyeckue MaluHbl
3aBUCUMOCTh  JaBICHHUS JKUIKOCTH OT  TIIyOWHBI
4.4 I'unpocratudeckuii napagokc. CooOIIaromumecs cocybl.
['mapaBaruecKkne MEXaHU3MbI
Atmocdepa 3emin u atMochepHoe naBienue. [IpruunHb
A CYILIECTBOBaHMs BO3AYIIHONH o0Oojouku 3emiu. OnbIT
' Toppudemin. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJ YPOBHEM MOps
A5 N3mepenune atmocdepHoro nasnenus. [Ipubopsr mis
' U3MepeHus: aTMOC(EpHOro AaBICHUS
JelicTBue XUAKOCTM M rasa Ha IOTPYKEHHOE B HHX
4.7 Teno. BreitamkuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 IInaBanue ten. Bozayxomnnasanue




4.9

[TpakTiyeckue paboOTHI:

HccenenoBanme 3aBUCUMOCTH Beca Tejla B BOAE OT
o0béMa TOrpyKEHHOM B JKUIKOCTh 4YacTH TeJa.
OnpeneneHue BbITAIKUBAIOIIEH CUIIBL, IEHCTBYIOIIEH HA
TEN0,  MNOrpykéHHoe B  KuakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TEJIO B JKHUIKOCTH, OT Macchl Tena. OmbITHL,
JEMOHCTPUPYIOIIHE  3aBUCUMOCTb  BBITAJIKUBAIOLLEH
CWJIBI, AEUCTBYIOLIEH Ha TEJIO B >KUIKOCTH, OT 00BbEMa
MOTPY>KEHHOW B JKUIAKOCTb YaCTU TEJIa U OT IIJIOTHOCTHU
KUIKOCTH. KoncTpynpoBanue  apeomeTpa WM
KOHCTPYMPOBAaHHME  JIOAKM M  OmpeneneHue  e€

rPy30MOAbEMHOCTH

4.10

dusznyeckre  ABIEHUA B OPUPOJE: BIIMSTHUE
aTMoc(epHOTO TaBJICHUS HA KUBOW OpraHU3M, TUTABAHHE

pBIO

411

TexHuueckue YCTPOWCTBA: COOOIIAIOUIMECS COCYIHI,
YCTPOICTBO BOJONPOBOJA, T'MAPABIMYECKHH Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT'UA

5.1 Mexanudeckas pabota
5.2 MexaHnnyeckasi MOIIIHOCTb
53 [IpocTble MexXaHM3MBI: pblyar, OJIOK, HaKJIOHHAs
' iockocTh. [IpaBuiio paBHOBeCHs phlyara
5.4 [TpuMeHeHMe paBUIIa PaBHOBECHS pblYara K 0JIOKY
«3onmoroe  mpaBuio»  MexaHukd.  Koadowunmenr
5.5 HOJIE3HOT'O necTBus MEXaHU3MOB. IIpocTeie
MEXaHU3MBbI B OBITY M TEXHUKE
5.6 [ToTenmanpHast SHEPTUM TeJa, TOJHATOTO HaJ 3eMIEH
5.7 Kunetnueckas sneprus
58 [TonHast MexaHMuYecKass SHEpPrus. 3aKOH HM3MEHEHHUs M
' COXpaHEHHs] MEXaHUYECKON SHEPTUH
5.9 [TpakTuyeckue paboOTHI:




###Par#H#Onpenenenue pabOThl CHUJIBI TPEHUS MPH
pPaBHOMEpPHOM JBW)XKEHMU Tejla 110 TOPU30HTAIBHOU
nosepxHoctu. MccnenoBanue yCIOBUM PAaBHOBECHSA
ppuara. HMsmepenne KIIJI HakiIOHHON IIJIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUSI MEXaHUYECKOM YHEPTUU

dusznueckue SBICHUS B nopupoac: pbiHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue yCTpOWCTBA: pblyar, MOJBWXKHBIA U
5.11 HETOJABMKHBIA OJIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCTHIS
MEXaHU3MBbI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 31€eMEHTHI COAePKAHUA
paszesa 3J1eMeHTa
TEIUJIOBBIE AABJIEHUA
OCHOBHBIE  TOJIOKEHHUS  MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUM CTPOEHHS BellecTBa. Macca U pa3Mepbl
' MoJieKysl.  OmnbITel,  MOATBEP)KIAIOIIME  OCHOBHBIE
MIOJIOKEHHS MOJIEKYJIIPHOKUHETHYECKON TEOPUH
Mogenu  TBEPAOro, IJKMAKOIO U ra3z000pa3HOro
6.2 cocTosHuM BemecTBa. Kpucramumdeckue u amopgHbIe
Tena
OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH M TBEPABIX TEI
0 6.3 HAa OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKUHETUUECKON
TEOpHH
6.4 CMauuBaHue U KalWUISIPHBIE SIBICHUS
6.5 TemnoBoe pacimupeHue u cxaThe
5.6 Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTBIO
' TEIUIOBOTO ABMKEHHS YaCTHUI]
67 Baytpennss sneprusi. Cioco0bsl H3MEHEHHS BHYTPEHHEH
' SHEPrHuHu: TeIUIonepeaua i COBepIIeHne paboTh
6.8 Bunsl Temonepenauu: TEmIONPOBOIHOCTb, KOHBEKIIHS,




U3Iy4eHHe

KomuuectBo  TEmmIoTEHL VYnenpHass  TEILIOEMKOCTDH

6.9
BeIlleCTBA
TeriooOMeH u TemyioBoe paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO Oaanca
5.11 [InaBneHue u oTBEpJ€BaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY nenpHas TemioTa riaBiIeHUs
[TapooOpazoBanne u  KoHAeHcamus.  VcmapeHnue.
6.12 Kunenue. VYpenbHas Ttemrota mnapooOpa3oBaHUS.
' 3aBUCUMOCTh TEMIIEPATypPhl KHUIIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxxHocTh BO3ayXxa
6.14 OHeprus TOIIMBa. Y IeJbHasl TEIJI0Ta CrOpaHus
[Mpuammner  pabotel  TeruoBbix — apurareneit  KILJ]
6.15 TEIUIOBOTO JABHUTraress. TeroBble ABUTATENH MU 3alllUTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHHUsI U MPEBPAILECHUS SHEPTHH B TEIIIIOBBIX
6.16
npoiieccax
[IpakTueckue pabOTHI:
H#HHHPar###0nbITel 10  OOHAPY)KEHHUIO JIEUCTBUS CHII
MOJICKYJISIPHOTO TPUTSKEHUS.
#HPar###OnpITel 10 BBIPAIIMBAHUIO  KPUCTAJUIOB
MOBAapPEHHOM COJIM WM caxapa.
#HHPar###OnbeITE 1o HaOJIIOJEHUIO TEILUIOBOTO
6.17 pacuIupeHus Ta30B, JKUJIKOCTEH U TBEPIBIX TEIl.

#HPar###Onpenenenre JaBleHUs BO3AyXa B OajuloHE
HINPHLIA.

H#HHHPar###0OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
NaBJICHUSI BO3JyXa OT €ro o0béMa M HarpeBaHus WIH
OXJIKICHUSL.

##HPar###1IpoBepka TUNOTE3bl JIMHEHHON 3aBUCHMOCTH

JJINHBI CTOJOMKA KHNIKOCTH B TepMOMeTpI/I‘IeCKOﬁ




TpyOKe OT TeMIepaTypsbl.

#H##Par#H##Habmonenne W3MEHEHUs BHYTpEHHEH
SHEPTUU Tela B pe3ysbTaTe TeIuionepenayun u padoTsl
BHCIIHUX CHII.

###Par###lccnenoBanne SBIEHUSA TEIUNIOOOMEHA TMpHU
CMEIIMBAHUM XOJOJTHON U TOPSYEH BOJIBI.
#HH#Par###0Onpenenenue KOJINYECTBA TEIIOTHI,
MOJIy4eHHOTO BOJOM MpH TEMJI00OMEHEe C HarpeThiM
METAJUTMYECKUM ITAITUHAPOM.

#H##Par###Onpenenenue  yACIbHOW  TEIUIOEMKOCTH
BeIllECTBA.

###Par###lccneqoBanue mporecca UCapeHusl.
#H##Par###OnpeneneHue OTHOCUTEIBHOW  BIIAXKHOCTHU
BO3JIyXa.

#HH#Par##H##Onpenenenre yaenbHOM TETUIOTHI TIIaBICHUS

Jpaa.

6.18

Ouzuueckue SBICHHS B TMPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KamWULIpHbIE SBJIEHUS B MPHPOJE,
KpUCTaJIIbl B ipupoje, usnydenue ConHia, 3aMep3aHue
BOJI0EMOB, MOpPCKHE OpHU3bl; 00pa3oBaHKUE POCHI, TYMaHa,

HNHCA, CHCra.

6.19

TexHuueckue  yCTpPOMCTBA:  KamWUIAPHI, MPUMEPHI
HCIIOJIb30BaHHA KPUCTAJIOB, }KI/II[KOCTHI)II\/’I TEPMOMCETP,
JATYUK TEeMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, TCUXPOMETp, MapoBas TypOWHa,

ABUT'ATCJIb BHYTPCHHETO CIr'OpaHus.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba pojia aIeKTpUUecKUX 3apsiioB
BzaumopeiictBue 3apsbkeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBUCHIMOCTB CHJTBI B3aUMOJICHCTBUS 3apPSKCHHBIX TEIl OT
BEJIMUMHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIaMU)

23 Onexrpuueckoe nose. Hanpspk€HHOCTD 21EKTPUUECKOTO

I10JIA. HpI/IHHI/IH CYIEepIoO3uun JJICKTPUUICCKHUX noJyie




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »snexTpuyeckux 3apsaoB. OJEeMEHTapHBIN

7.4 anextpuueckuid 3apsana. Ctpoenue aroma. [IpoBoaHUKY U
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUS IECKTPUICCKOTO 3apsa
26 ONEeKTpUYecKuid  TOK.  YCJIOBHA  CYIIECTBOBaHMS
. 3JEKTPUUYECKOT0 TOKa. ICTOUHMKN TOCTOSIHHOT'O TOKa
JeiicTBus BJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSAX U razax
- Onektpuueckass 1enb. Cuna ToKa. DJIEKTPUUECKOE
. HaIpsKEHUe
29 CormnpotuBiieHue MPOBOJHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma aJ1 yyacTKa Lenu
[locnenoBarensHOE W MapajfieIbHOE  COEIMHEHUE
7.11
MIPOBOJIHUKOB
PaGora u MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12
Joxoynsa — Jlenna
213 DneKTpuuecKkue Lenu U NOTPEOUTENH 3BJIEKTPUUECKOMN
' sHepruu B ObITY. KOopoTKoe 3aMbIKaHue
[TocTostHHbIe MarHuThl. B3anmopneicTBHEe NOCTOSHHBIX
7.14
MarHuToB
MarautHoe mnone. MarHuTHoe mojie 3eMJid U €ro
7.15
3HAUYEHHE JJIsl KU3HU Ha 3emIie
216 OmneiT Opcrena. MarHUTHOE MOJIE 3JIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 31eKTPOMarHuTOB B TEXHUKE
JlelicTBME MAarHWTHOrO IOJS HA MPOBOAHUK C TOKOM.
217 DNeKTpoABUTaTENb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUraTeNiell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIoOpTe
7.18 Onbitel  @apajges.  SIBineHMe  3JIEKTPOMarHUTHOMN




nHayknud. [Ipasumno Jlenna

DIIEKTPOTreHePaTOP. CnocoObl MOJTyYCHUS
7.19 AIEKTPUUYECKON SHEPrUu. DNEeKTPOCTAHIINI Ha

BO300HOBJISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTueckue pabOTHI:

OnbITH 110 HAOTIOACHUIO SJICKTPU3AIUN TEJ HHIyKIIUCH

Y TIPU COTIPUKOCHOBEHHUHU.

HccnenoBanue JCMCTBHS JJCKTPHUYSCKOTO IO  HA

MIPOBOJIHHUKH H JTUDJICKTPUKH.

COopka u mpoBepka pabOTHl SIEKTPUUYECKON IeTH

IIOCTOSIHHOT'O TOKA.

W3mepenue u peryimpoBaHue CUJIbI TOKA.

N3mepenue U peryimpoBaHUe HAMIPSKCHHS.

HccnenoBanue 3aBHCHMOCTH CHITBI TOKA, HIYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBIICHHUS PE3WCTOPA U HANPSKCHUS

Ha pe3UCTope.

OIIBITHI, JIEMOHCTPHUPYIOIITHE 3aBUCHUMOCTD

ANEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHHUKA OT €ro
7.20 JUTMHBI, TUTOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepuara.

[IpoBepka mnpaBuia CIOXKEHUS HANPSDKEHUA  TIPU
MOCIIEJIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia Al CHJIBI TOKA MPHU MapajieIbHOM
COeMHEHUU  pe3ucTopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKA, HIYLIEro 4Yepe3 Ppe3ucTop.
OnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BbIIENIsIEMOI Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JIAMIOYKY, OT HANpsKEHUS
Ha Heil. Onpenenenue KIIJ[ narpesarens. MccnenoBanue
MAarHUTHOTO B3aUMOJIEUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
W3y4yeHre MarHuTHOTO MOJIsI TOCTOSIHHBIX MAarHUTOB MPU
UxX o0beaMHEHWHW W pasneneHuu. MccrmemoBaHue
JEHCTBUS JIEKTPUUECKOT0 TOKa HA MAarHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI




BSaHMO)IeﬁCTBHﬂ KaTyliKyl ¢ TOKOM W MarHuTa OT CHJIbI
TOKa MW HalpaBJICHUA TOKa B KaTYUIKEC. HSyquI/Ie

JIEHCTBUS MarHUTHOTO MOJsS Ha MMPOBOJHUK C TOKOM.

KouctpyupoBanue u U3y4eHUE paboThI
3JIEKTPOJIBUTATEIS. H3mepenne KITA
3JIEKTPOJIBUTaTEIbHOMN YCTaHOBKHU. OnbIThI o

HUCCIICAOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ HWHAYKIH:
HUCCIICIOBAHUC W3MEHEHHII 3HAYE€HUSI H HaIpaBJICHUA

WHIyKIIMOHHOTO TOKa

7.21

7.22

dusnueckue SBJICHUS B TMPUPOJE: DIICKTPUUECKUE
SBIIGHUS B  arMocdepe, DJICKTPHUECTBO  IKUBBIX
OpPraHU3MOB, MAarHUTHOE TOJIe 3eMJIH, Ipeid MOI0COB,
POJIb MarHUTHOTO MOJIS JAJISL )KU3HU Ha 3emile, MOJISIPHOE

CHSHUEC

TexHuYecKkrue yCTpPOWCTBA: 3JIEKTPOCKOI, aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETYUK DIEKTPUYECKON DHEPIHUH,
ANEKTPOOCBETUTENIbHBIE ~ NPUOOPHI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUIaTelb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOAHHOTO TOKA

9 KNIACC
Kon
Konx snemenra [IpoBepsieMble 2JIEMEHTHI COJIepKaHUS
pazzena
MEXAHUWUYECKUE SBJIEHUA
8.1 Mex%HquCKoe nBwkeHue. MarepuanbHas Touka. Cucrema
oTcuéTa
8 8.2 OTHOCHUTEIEHOCTS MEXAHNUECKOTO ABIKEHUS
8.3 PaBHOMEpHOE MIPSMOTMHEWHOE ABIKEHHIE
8.4 HepaBHoMepHOe mnpsiMonuHeliHOe ABuxeHue. CpenHss U

MI'HOBCHHAA CKOPOCTH TCJIa IMIPU HCPABHOMCPHOM JABUKCHUN




8.5

Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIMHEHOE JBUKEHUE

8.6 CBoboanoe nagenue. OnbiTel ["anmnes
PaBHOMepHOE [nBIKEHHE MO OKpyx)HOcTU. [lepuon wu
8.7 yacTtora oOpamieHusi. JIuHelHas W yrjoBas  CKOPOCTH.
LleHTpOCcTpeMUTENEHOE YCKOPEHNE
8.8 [Tepseriit 3axon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpetwnii 3akon HeroToHa
8.11 [TpuHIIMIT Cyneprno3uuu CHUJl
8.12 Cuna ynpyrocrtu. 3akoH I'yka
8.13 Cuna TpeHus: cuia TPEHHUs CKOJBKEHHs, CUIa TPEeHUs
' MIOKOSI, IPYTUe BUIbI TPEHUS
8.14 Cua TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHE
' CBOOOHOTO MaIECHUS
8.15 JBuxenne mmanetr Bokpyr Comnma. IlepBas kocMudeckas
' ckopocTh. HeBecoMocCTh U neperpy3Kku
8.16 PaBHOBecue MaTepranbHON TOUYKH. AOCOIIOTHO TBEPIOE TEIIO
8.17 PaBHOBecue TBEpHOro Tena ¢ 3aKpEIUIEHHOM  OCBIO
' BpaiieHus. MoMmeHT cuibl. LleHTp TshkecTH
8.18 Nmnynec Tena. I3sMeHeHne nmmynsca. MIMIysibe CHITbI
8.19 3aKOH COXpaHEHHSI HMITYJIbCa
8.20 PeakTuBHOE ABMKEHUE
8.21 Mexanudeckast paboTa 1 MOIITHOCTh
8.9 Pabora cun Tsxkectd, ynpyroct, TpeHus. CBsi3b DHEPTrUU U
' paboThI
8.23 [ToreHumanbHast dHEPrUus Tejia, MOAHATOTO HaJ MOBEPXHOCTHIO
' 3emin
8.24 [ToTenunanbHas 3HEPrUst CKATON NPYKUHbI
8.25 Kunernueckas sHeprus. Teopema 0 KHUHETUYECKOM SHEPIrUn
8.26 3aKOH COXpaHEHMsI MEXaHUYECKOW DHEPIUH
[IpakTuueckue pabOTHI:
OnpeneneHue CpeaHEH CKOPOCTH CKOJBLKCHHS OpycKa WIIH
JIBIDKEHUS IIapUKa IO HAKIOHHOW TmiockocTH. OrmpeneneHue
YCKOpPEHHs Tela MpU PABHOYCKOPEHHOM JBIJKEHHM  II0
8.97 HAKJIOHHOH IUIOCKOCTH.

HccnenoBanne  3aBUCMMOCTH TYTH OT  BpPEMEHH  TIpH
PaBHOYCKOPEHHOM JIBI)KCHUH 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoressl: €ciiv NpU PaBHOYCKOPEHHOM JBHKEHUU
0e3 HayalbHOW CKOPOCTH MYTH OTHOCSITCS KaK Psii HEUETHBIX
YyHucel, TO  COOTBETCTBYIOIIME  MPOMEXYTKH  BpEMEHU




OJTMHAKOBEI.
HccrnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKEHHS OT CHIIBI
HOpMalibHOTO jAaBieHus. Onpenenenue xkod3(hdUIMeHTa TPEeHUS
CKOJIBKEHHUS. Omnpenenenue KECTKOCTU HPY>KUHBI.
Omnpenenenrie  pabOTHl CHJIBI TPEHUS TP  PaBHOMEPHOM
JIBIDKEHUM  Tela 1O  TOPH3OHTAIBHOH  TTOBEPXHOCTH.
OmnpeneneHrie padOTHI CHIIBI YIPYTOCTH NPH MOIBEME TIpy3a C
UCTIOJIb30BaHUEM HEMOBM)KHOTO U TIOJIBHXKHOTO OJIOKOB

duznyeckue SBICHUS B npupoAc: IPUINBbI W  OTJIHUBBI,

8.28 nBikeHre TiaHeT COTHEYHOW CUCTEMBI, PEaKTUBHOE JBUKEHUE
JKUBBIX OPTaHU3MOB
8.99 TexHudeckue yCTpOMCTBA: CIMIOMETDP, JATYMKU IIOJIOXKCHUS,

pacCTosIHNA U YCKOPCHUS, PaKCThI

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarenpHoe  nBwkenue. OCHOBHBIE — XapaKTEPUCTHUKH
KOJICOaHUI: TIEpUOJ], YaCTOTa, AMILIUTY1a

9.2

9.3

MaremaTnuueckuid M IPYKUHHBIM MasTHUKH. [IpeBpaiienue
SHEPIruU IpHU KOJIeOATeIbHOM JBU)KEHUH

3artyxaromue koaebanus. BeiHyxaeHHbIe Kosebanus. Pesonanc

9.4

Mexannueckne BoJHBL ~ CBOMCTBA MEXaHWYECKUX  BOJIH.
[IpononbHbie U MOMepeyYHbIe BOJNHBI. J[[MHA BOJIHBI U CKOPOCTh
e€ pacrmpocTpaHeHusa. MeXaHHYeCKHe BOJHBI B TBEPAOM Telle,
ceiCMHUYEeCKHEe BOJIHEI

9.5

3Byk. [’ pomMKkoCTb 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wudpa3Byk u yabTpa3Byk

9.7

9.8

[IpakTuueckue padboOTHI:

OrnpezeneHue 4acToThl U IEPHOJIa KOJIeOaHU MaTeMaTHYECKOTO
MasTHHKA.

OmnpeneneHre 4YacTOThl U Tepuoja KoIeOaHW MPYKMHHOTO
MasTHHKA

Hccnenosanue 3aBUCHUMOCTH rnepuoja KoJIeOaHuii
MOJIBEIICHHOTO K HUTU Tpy3a OT JJIUHBI HUTH. McciaegoBaHue
3aBUCHUMOCTH TIEpUOJa KOJeOaHUU MPYKUHHOTO MAasTHHUKA OT
Maccel Tpy3a. [IpoBepka He3aBUCUMOCTH Tepuoja KoieOaHui
rpy3a, MOABEHICHHOTO K HUTH, OT MAacChl Tpy3a M KECTKOCTH
MpY>KUHBI. VI3MepeHne yCKOpeHus: CBOOOTHOTO TaACHUs

dusznueckue SBICHUSI B npupoaec: BOCHPHUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSCCHUC, celicMHYeCcKue BOJIHBI, IIYHAaMH,
9XO0

9.9

TexHuueckue ycTpoiicTBa: 5X0JI0T, UCTIOIBb30BAaHUE YIIBTPa3BYKa
B OBITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI




101 ONEeKTPOMarHUTHOE  TOJe.  DJCKTPOMArHWTHBIC  BOJIHEIL
' CBo¥icTBa 2JIEKTPOMATHUTHBIX BOJTH
10.2 [IIkana 371€KTPOMAarHUTHBIX BOJIH
10.3 DnexkTpoMarHuTHas npupoza ceeta. Ckopocth cBeta. BomHoBbIE
' CBOICTBa CcBeTa
[IpakTuueckue padboOTHI:
10.4 N3yyeHne CBOWCTB SJICKTPOMATHUTHBIX BOJH C TOMOIIBIO
MOOWIBHOTO TeledoHa
105 ®dusnueckue SBICHHUS B TMPUPOJEC: OUOIOTHYECKOE JACHCTBHE
' BUIUMOTO, YIIETPAQHUOIECTOBOTO U PEHTICHOBCKOTO M3TyUCHHMA
10.6 TexHUYeCKHe yCTPOWCTBA: MCIOJIb30BAHUE JIIEKTPOMATHUTHBIX
' BOJIH /I COTOBOH CBSI3H
CBETOBbBIE ABJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKY cBETa
11.2 [IpsimonuHEHOE pacpoCTpaHEHHUE CBETA
11.3 OTtpaxenue ceta. [mockoe 3epkano. 3aKoH OTpakeHHs CBETa
114 [Ipenomnenne cBera. 3akoH mperomiieHus cBera. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xop ydeii B THH3E
11.6 Onrtuyeckas cuctema ¢oToarnmapara, MUKpPOCKOTIA U TEJIECKOTa
117 I'maz  kak  onrtudeckas  cucreMa.  bim3opykocte U
' JaIbHO30PKOCTh
118 Paznoxenne Oemoro cBeta B cmektp. OmbiTel  HbloToHA.
' Clo’keHHe CeKTpaIbHBIX LBETOB. Jlucnepcus ceeTa
[IpakTuueckue padboOTHI:
11 HccnenoBanue 3aBUCHUMOCTH YIJIa OTPaXXCHHsI CBETOBOTO
Jy4a OT yrJja MmajaeHusl.
N3ydyenne xapakTepUCTHUK HU300paKeHHsI TMpeaMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH YTJ1a TIPEJIOMIICHHSI CBETOBOTO
11.9 Jy4a OT yrija MajgeHus Ha TPaHULIE «BO3IyX — CTEKIION.
' [lonyuenne wu300paxeHUid ¢ MOMOLIbIO coOMparomeit
JIUH3BI.
Omnpenenenne POKYCHOTO PaCCTOSTHUS U ONITUYECKOU CHJIBI
coOMparoIIe TUH3HI.
OMnBITHI 110 Pa3NOKEHUIO OEIOTro CBETa B CIIEKTP.
OnpITel MO BOCHPHUATHIO I1[BETAa MPEAMETOB TMpPH HX
HaO0JII0/ICHUH Yepe3 BETOBbIE (DPUIIBTPHI
Ousnyeckue sBiIcHUS B npupoxe: 3atMenus Comara u JIyHBI,
11.10 [[BETA TEJI, ONTHYECKHUE sIBIeHUsT B armochepe (mBeT HeOa,
pedpakius, pagyra, MUPax)




1111 TexHuyeckue yCTpONCTBa: OYKH, IEpHUCKol, ¢oToanmnapar,
' ONTHYECKNE CBETOBOBI
KBAHTOBBGIE ABJIEHUA
121 Omneitel Pesepdpopaa u mnanetapHas Monenb atomMa. Mojenb
' atoma bopa
12.2 Hcnyckanme u  morjoimeHue cBera atoMoM.  KBaHTHL
' JInnenyaTele CIIEKTPBI
12.3 PannoaktuBHOCTB. Anb(a, 6eTa- U TaMMa-u3IyueHus
124 Ctpoenue atoMHOro siapa. HykioHHast Mojiesib aTOMHOTO sifipa.
' H3oTomnsI
125 PangunoaktuBHble npeBparienus. [lepuoa noiypacnaga aTOMHBIX
' anep
126 SAnepuple peakuuu. 3aKOHbl COXpPaHEHMs 3apsAlOBOrO U
' MacCOBOTO YHCEI
12.7 OHeprus cBs3M aTOMHBIX sijiep. CBs3b MacChl M SHEPTHH
12 128 PeaIiI_II/II/I cuHTe3a u aenenus saep. Mcrounuku sneprun Connia
¥ 3BE3]1
129 Snepnas sHeprertuka. /lelicTBUE paguOAKTUBHBIX U3JIy4CHUM Ha
' KHBBIE OPTaHU3MBI
[TpakTHyeckue paboTHI:
HabmroneHre CrulonHbIX U TMHEWYAThIX CIIEKTPOB U3ITYUECHHUS.
12.10 HccnenoBanne TpekoB: W3MEPEHHWE DSHEPTHHM  YACTHUIIIIIO
TOPMO3HOMY IIyTH (110 (hoTOTrpadusim).
W3mepenue paaroakTUBHOTO GoHA
dusznyeckue SIBJICHUSI B MPUPOJIE: €CTECTBEHHBIN
1211 pPaaMoOaKTUBHBIN (OH, KOCMHUYECKHE JIyYd, paJuOaKTHUBHOE
' U3JTy4YCHUE TPUPOIHBIX MHUHEPAJIOB, JEHCTBUE pPaIHOAKTHBHBIX
U3JTy4YCHUI Ha OPraHu3M YeJIOBEKa
1212 TexHuyeckue yCTpOICTBAa: CHEKTPOCKON, WHAMBHUAYATbHbII
' JO3UMETP, Kamepa Buibcona




INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
MNPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPoBePsIEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMSA K NMPeIMETHBLIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHose ®I'OC

[Tonumanue pomm  GU3MKA B HAYYHOH  KApTUHE  MHPA;
chopmMupoBaHHOCTH 0A30BBIX MPE/ICTABICHUN O 3aKOHOMEPHOU CBSI3H
U TI03HABa€MOCTH SBJICHMHM TNPUPOABI, O POJIU HKCIEPUMEHTa B
¢usuke, o cucreMooOpasywomeid pond GU3MKK B pa3BUTUU
€CTECTBEHHBIX HayK, TEXHMKHM U TEXHOJOTUH, 00 3BOJIIOLMH
¢u3nUecKUx 3HAHWH M MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJ€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOILECCOB OKPYKAIOILIETO

MHpa, pasBUTHC TCXHUKHU U TEXHOJIOT Ui

3HaHMg O BUJAX MaTepuu (BEIIECTBO W TMOJE), O JBHKEHUU Kak
croco0e CyliecTBOBaHUS MAaTepPHH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUS BEIIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUUA NPUPOIBI
(MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS 110 OMMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3UUECKOE SBIICHUE;
YMEHHE PacIrio3HABATh MPOSIBIICHUE U3YYCHHBIX (PU3NICCKUX SBICHUN
B OKpYXalollleM MHpEe, BBIAEISAS HX CYIICCTBEHHBIE CBONCTBa

(mpu3HAKH)

Bnagenue ocHoBaMM IOHATHMHOIO arrapara “ CHUMBOJIMYCCKOIO
sA3bIKa (1)I/ISI/IKI/I " HCIIOJIB30BAHUC HX IJIA PCIICHUA y‘le6HBIX 3aaay,
YMCHHUC XapaKTCPU30BATh CBOMCTBa TCII, (1)I/I3I/I‘ICCKI/IG SABJICHUA H

MMpONHECChI, UCITIOJIB3Y q)YHI[aMeHTaJ'ILHBIC N OMIIUPUYICCKUEC 3aKOHBI

VYMeHnune onuceIBaTh HN3YUYCHHBIC CBOMCTBA TEII U (1)I/I3I/I‘ICCKI/I€ SABJICHUS,

HUCIIOJIb3YA (bHSH‘lCCKI/Ie BCJIIMYHHBI

Bnagenwe ocHOBaMM METOJOB HAy4YHOTO TIO3HAHHUS C Y4YETOM
coOmroficHNs MpaBWiI 0E30MacHOTO TpyJa: HAOMIOACHHE (U3HUSCKUX
SIBJICHUM

YMEHHE CaMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAaHOBKY




W3 JaHHOTO Habopa 0OOpYyMOBaHHS 1O MHCTPYKIIUH, OMMHMCHIBATH XOJT
OTIBITA ¥ 3aIHCHIBATH €T0 PE3YIBTATHI, (HOPMYITHUPOBATH BBIBOIBI;
MPOBCACHUC NIPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/I'-ICCKI/IX BCIIMYHNH:
YMEHHE TUIAHUPOBAaTh HW3MEPEHUs, CaMOCTOSITEILHO COOHMpaTh
SKCIICPUMCHTAJIbHYIO YCTaHOBKY 10 HHCTPYKIUH, BBIYUCIIATH
3HAYCHUEC BCIIMYUHBI W AHAJM3UPOBATH IMOJNYYCHHBIC PCE3YJIbTATHI C
y4€TOM 3aJJaHHOM MOTPEUTHOCTH Pe3yIbTaTOB U3MEPEHHIA,
MPOBEJICHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIICOBAHMIA,
CaMOCTOSATEILHO  COOMpAaTh AKCICPUMEHTAIBHYI0 YCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHME IO  WHCTPYKLUWH,  MNPEICTaBIATh
MOJTYYCHHBIC 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHIE TaOIUI] U
rpaMKOB, YYUTHIBATH IOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3yJIbTaTaM

HCCICIOBaHUs

[Tonnmanue  XapakTepHBIX  CBOMCTB  (M3MYECKHUX  MoJenel
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPAOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKUJAKOCTEH H TBEPABIX TeJ, IUIAHETapHAs MOJIENb AaToMa,
HYKJIOHHAsi MOJENb aTOMHOTO siipa) M YMEHHE NPUMEHSATh UX IS

00BSICHEHUST PU3UYECKUX MTPOLIECCOB

YMmenue oOBSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA Tel, B TOM
yycji€ W B KOHTEKCTE CHUTYyallMil MpPaKkTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUYUHHO-CJICACTBEHHbIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM HAa W3YYEHHBIE CBOMCTBA (PU3UUYECKUX

ABJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YmMenue pemarb pacu€TtHple 3amaud (Ha O0aze 2 — 3 ypaBHEHHUN),
UCIIONB3YSl 3aKOHBI W (OpMyJbl, CBs3bIBalOIIME (pU3MUECKUe
BCJIMYMHBI, B 4YAaCTHOCTH, 3allUChIBATH KpaTKOC YCJIOBHEC 3aJayu,
BBIABIISITh HEJOCTAIOIINE JAaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIHI,
HEoOXOoUMBIC ISl €€ pelIeHUs], UCTIOIh30BaTh CIIPABOYHEIC JTaHHEIC,
MMPpOBOAUTD paC‘-IéTLI U OHOCHUBATH PCAIMCTUYHOCTL IIOJIYUCHHOTO
3HaueHUsl (PU3NYECKON BEIWYHHBI; YMEHHE OINPEACISATh Pa3MEPHOCTh

(I)I/I3I/ILI€CKOI\/'I BCJIIMYHUHEI, HOHy‘lCHHOﬁ IIpU pCHICHUU 3aJa9U

YMeHue XapakTepu3OoBaTh MPUHIUIBI JEUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4HCIIE€ OBITOBBIX NPUOOPOB, M MPOMBINIICHHBIX
TEXHOJOTMYECKHUX MPOLECCOB MO0 UX OMHCAHMIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUHA U HEOOXOAMMBIC (PU3NUECKHE




10

3aKOHOMEPHOCTH

YMeHHe HWCIoib30BaTh 3HAHUS O (U3HYECKUX SBICHHAX B
MOBCEHEBHON KM3HM 1 obOecneueHHss O€30MacHOCTH NP
oOpamenn ¢ OBITOBBIMH ~ HpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOHCTBAMM, COXPAHEHHUS 3/0pOBbsI U  COONIONEHUS HOPM
HKOJIOTHYECKOTO TMOBEACHHUS B OKpY’Kalolled cpene; MOHHUMAaHUE
HEOOXOMMOCTH TMPUMEHEHHUsS JOCTIKEHUH (PU3MKH M TEXHOJOTHM

U PallMOHAJIIBHOT'O IMTPHUPOJ0ITI0JIb30BaAHUSA

11

OneIT TOMCKa, TpeoOpa3oBaHUs U TMpejAcTaBlieHus HHopMauu
(bu3NYECKOTO CONEpKaHUsl C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHHKAaTUBHBIX TE€XHOJIOTHMI; YMEHHE OLEHHBATH JOCTOBEPHOCTH
MOJIydeHHOW WH(MOpPMAIMM HAa OCHOBE HWMEIOIIMXCA 3HAHUA |
JIOTIOJTHUTENbHBIX ~ WCTOYHUKOB; YMEHHE  HCIIOJIb30BaTh NP
BBHITIOJTHCHAH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JUTEPaTypy
(U3UYECKOTO COAEPKaHMsI, CIIPAaBOYHBIE MaTepHUaJIbl, PECYpChl CETH
WuTtepHer; BnajeHue 0a30BBIMH  HaBBIKAMH  MPEOOpa30OBaHUS
uHPOpMAllMd U3 OJHOW 3HAKOBOH CHUCTEMBI B JAPYTYIO; yMCHHE
co37aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

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




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA

OIs 110 ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 MEXAHUYECKHUE ABJIEHUA
11 Mexanuueckoe naBuxkeHue. MarepuanbHas Touka. Cucrema OTCYETA.
' OTHOCHUTENIBHOCTD JBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe ABMxkeHHEe. CpemHsas ckopocTb. Dopmyra
1.2 JUTSL BBIYKCIICHUSI CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPSIMONMHENHOE BUKEHUE. 3aBUCUMOCTh KOOPIAMHATHI TEja
OT BPpEMCHH B CJiIyda€ paBHOMCPHOT'O pr[MOJ'II/IHCI\/JIHOFO JOBHUXCHUSA:
13 xX(1)=x,+vt
I'paduku 3aBUCHMOCTH OT BpEeMEHHM MAJisi MPOEKIHH CKOPOCTH, MPOEKIHH
[epeMEIEHUs, MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSAMOJIMHENHOM
ABHNXKCHUHN
3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
HpﬂMOJII/IHef/'IHOI‘O ABHUKCHUA:
2
Self) =vg, = f+ay = ;
2
@opMynbl UIsI TPOEKIMU NEPEMEIIECHUS], MPOEKIIMH CKOPOCTH U NPOEKIUU
YCKOPEHHUS MPU PABHOYCKOPEHHOM IMPSMOJIUHEMHOM JIBUKECHHUM:
E‘2
1.4 .sx(a‘)=vox-a‘+ax-3.
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: zza:rsrc
I'paduky 3aBUCHUMOCTH OT BpPEMEHHU [JIsl TMPOEKIMU YCKOPEHHUS, MPOCKIHH
CKOPOCTH, MPOEKIUH MEePEMEUIEHUsI, KOOPJAMHATHI MPU PaBHOYCKOPEHHOM
MPSMOJIMHETHOM JIBH>KEHHUH
CBobognoe manenue. Gopmyiibl, ONMUCHIBAIOUINE CBOOOJHOE MaJleHUE Tela
1.5 [0 BEPTUKAIU (IBUKEHHE TeJla BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emun). ['paduxu 3aBUCMMOCTH OT BPEMEHM MJi MPOEKIMHU YCKOPEHUS,




INpOCKOHUNU CKOPOCTU MW KOOPAWHATHI IIPH CBO60ﬂHONI nmaacHuu TcCjia II0

BCPTHUKAIA

CkopocTh paBHOMEPHOTO JIBIXKEHHS Tella MO OKpyKHOCTH. HampaBnenue
CKOpPOCTH.

®opmyiia 1Sl BBIYKACICHUSI CKOPOCTH YEPE3 PaJnyC OKPYKHOCTH M MEPUOL

oOpartmeHus:
2R
L=
T

LlenTpocTpeMuTebHOE yCKOpeHHe. HampaBieHue IeHTPOCTPEMHUTEIBHOTO

1.6 yckopenusi. @opmyiia 1 BBIYUCICHUS YCKOPEHHUS:
2
a. — L
iR
®dopmyna, cBs3bIBAIONIAs MEPUOJT U YACTOTY OOpaIEHUS:
V= 1
T
Macca. [1notHocTh BemectBa. @opmyra Al BBIYUCICHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas usndeckast BenuynHa. CIoKeHUue CHIl
19 SBnenne unepuuu. [lepBriii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
F=m-da
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CUIIbI,
JEUCTBYIOLLEHN Ha TEIO
Bzaumopericteue ten. Tperuit 3akoH HeroToHa:
1.11 F S _P-I—Q
1.12 TpeHne MoKost U TpeHUE CKOJIbKEHUSA. PopMysia Ui BBIYMCICHUS MOIYJIS




CUJIbI TPCHHUA CKOJIBKCHUSA !

szp-;"-f

1.13

Hedopmarus Tena. Ynopyrue u Heynpyrue nedopmanuu. 3aKoH yHpyrou

nedopmanuu (3axoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTCHUE. 3aKOH BCCMHUPHOT'O TATOTCHUA:

my - M,
F=G.—L1_2
R
Cuna TskecTd. Y CKOpeHHe CBOOOIHOTO MaICHHUS.
®opmyrna st BEIMUCICHHUS CHITBI TSDKECTH BOJIM3U MOBEpXHOCTH 3emun: F =
mg.
JBwxenue manet Bokpyr Comnnna. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmnynbc Tena — BekTopHas puznyeckas BeIMYUHA.
p=mi

Nmnynbe cucremsl Ten. U3MeHenne umimysbsca. MMImynbc cuibl

1.16

3aKkoH COXpaHCHHA UMITYJIbCA IJIsA 3aMKHyTOI>i CHCTCMBI TCII:
p=nyly +im, U, =const

PeaktuBHOE IBHXKEHHE

1.17

Mexanndeckas pa60Ta. (DopMyna JJIA BBIYMCIICHHUA pa6OT]E>I CHIIBI:

A=Fscosc

Mexanudeckass MOIITHOCTD:

nv=24
I

1.18

Kunernueckas u MOoTCHUUAJIbHAs SHCPI'Usl. (DOPMYHa JJIA BBIYUCJIICHUA

KUHETHYIECKOM SHECPTHUHU:




HE)E
By

Teopema o kuHeTHUecKoU sHeprun. Popmyria 11 BHIYUCICHUS

MIOTECHIUATILHOW SHEPIUH TeJIa, IOJAHIATOrO

Hag 3eMiIéit:

E,= mgh

Mexanndeckas SHEpIus:

E=E. +E »

1.19 3aKOH COXpaHEHUs1 MEXaHNYEeCKOU sHeprun. @opmyina s 3aKoHa
COXpaHEHUS MEXaHHUYECKON SHEPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MeXaHUYECKON YHEPTUH MPH HAJTUYUN CUIIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cuitsl: M - Fl.
VYciioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToaBuxHbBI 1 HeTTOABWKHBIN O0710KK. KITJ] mpocThIXx MEXaHU3MOB,
n= Aﬂm&:&ﬂu
Aaarpaqenﬂaﬂ
JlaBiieHue TBEPIOTO Tea.
@opMyna i1 BBIYMCIICHMS T1aBJICHUS TBEPIOIO Tena:
F
pP= h
191 JaBnenue raza. ATMochepHOe TaBlIeHNE.
' [M'uapocTaTudeckoe naBjieHUE BHYTPH KUIKOCTH.
dopMmyiia 7151 BBIYUCIICHUS IaBIICHUS] BHYTPH KHJIKOCTH:
P=pgh+Dy,
1.22 3akoH [Tackais. ['mapaBinyeckuii mpecc
193 3akon Apxumena. Dopmyna s ONpEACTCHHUS BBITATKHBAIOMIEH CHIIBI,

JEUCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:




o =PEV

VYcnoBue ninaBanus Tena. [InaBanme CYJOB 1 BO3QYXOIUIaBAHUC

1.24

Mexanndeckue KojeOaHus. AMHHI/ITy,Ha, nepuoa M 4acTtoTa KOJIEOAHHH.

dopmya, CBI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

1.25

MareMaTnueckuil U INpYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Inpu

KoJIe0aTeIbHOM JABMOXKCHUN

1.26

3aTyxa}omHe KoJeOaHus. BLIHY)KILGHHBIG Kxonebanus. Pe3onanc

1.27

MexanndecKre BOJIHEL. HpO,I[OHBHBIC H IOIICPCUYHBbIC BOJIHBI. Z[J'II/IHa BOJIHBI 1

CKOpPOCTh PaCIpOCTPAHECHUS BOJIHBI:

A=v-T

1.28

3Byk. I'poMKoCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKOBOM BOJHBI HAa TPaHUIIE

nByX cpell. UHppa3Byk u ynbTpa3ByK

1.29

Ipakmuueckue pabomul

W3mepenue cpeqHell MIOTHOCTH BELECTBA; apXUMENOBOM CHUJIbI;, )KECTKOCTH
NPY>KUHBL; KO UIIMEHTA TPEHHUS CKOJIbKEHUS; paOOThI CHIIbI TPEHUS, CUIIBI
YIPYTOCTH; CPEAHEN CKOPOCTHU JABMKEHHs OpyCKa M0 HaKJIOHHOW MIOCKOCTH;
yCKOpeHUs: OpycKa MpHU JBM)KEHUHM IO HAKJIOHHOW IJIOCKOCTH; YacTOThI U
nepuosia KojieOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl U IEpHoAa
Kosle0aHUH TPYXUHHOTO MAasTHHKA; MOMEHTa CHJIbI, JIEHCTBYIOIIETO Ha
pblyar; pa®OThl CHJIBI YHOPYTOCTH MpH TNOABEME TIpy3a C IOMOIIBIO
HETOBI)KHOTO 0Ji0Ka; paOOThl CHJIBI YHOPYrocTH NpU MOABEME Ipy3a ¢
MTOMOUIbIO TIOJIBUKHOIO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOW CHIIBI OT 00BbEMA MOTPYKEHHOM
YacTU Tejla U OT IUJIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH
CWJIBI OT MaccChl T€Ja; CHJIbI TPEHMsI CKOJBXKEHHS OT CHUJIbl HOPMaJIbHOI'O
JaBJICHUST M OT pPOJa IOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B
Ipy>XUHE, OT CTENEeHH JeQOopMaluu MPYKUHBI, YCKOpPEeHUs: Opycka OT yria
HAKJIOHA HAampaBIAOLICH; mnepuoja (4acToThl) KoJeOaHUH HHUTSHOTO
MasiTHUKa OT JJIMHBl HUTH; MepHoAa KojeOaHuil NpyKMHHOIO MasiTHUKA OT
Macchl TIpy3a M KECTKOCTH MPYKHUHBI, HCCIEJOBAHUE HE3aBUCUMOCTHU

nepuoaa KoJIeOAHMM HUTIHOI'O MAasSTHHKA OT MAacChl rpy3a. HpOBepKa




YCJI0OBHA paBHOBCCH:A pbluara

Qusuyeckue s6NeHUss 8 npupode. TPUMEPHl IBUKEHHUS C Pa3TUYHBIMU
CKOPOCTAMHU B KMBOW M HEXKHUBOW MPUPOAE, NCHUCTBUE CWIbI TPEHUS B

npupoac M TEXHHUKE, MPUIMWBBI U OTJIHWBBI, ABHXXCHUC IIJIAHCT ConHeyHoi

1.30 CHUCTEMBI, PEAaKTUBHOEC IBMKCHUE >KUBBIX OPTraHU3MOB, pbhIUArd B TEJE
YeJI0BeKa, BIMSHUE aTMOC(HEPHOro NABJICHUS HA KUBOI OpraHU3M, TUIaBaHHUE
pBIO, BOCTPUSTHE 3BYKOB J>KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYECKHE
BOJIHBI, IlyHAMH, X0
Texnuueckue ycmpoucmea: CIUAOMETP, NJaTYUKH MOJO0KEHHUS, PACCTOSIHUS U
YCKOpEHUs, AUHAMOMETp, MOAMIMITHUKYA, PAaKEThl, pbIYar, MOABIKHBIA H

131 HEMOJIBIKHBINA OJIOKH, HAKJIIOHHAS TIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY,

' COOO0IIa0IINECs COCY/bI, YCTPOWCTBO BOJOMPOBO/IA, THIPABIMUECKUIA Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoOMETp, HXOJOT,
UCIIOJIb30BAaHUE YIIBTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUUECKONH TEOPUH CTPOCHMS

2.1 BemiecTBa. Mojenu TBEPAOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSTHHIMA
BemecTBa. Kpucrannmmdyeckue u amopHbie Tena

25 JIBmkeHue dactul] BemiecTBa. CBS3b CKOPOCTH JBMIKCHHS YaCTHUI[ C

' TeMieparypoil. bpoyHoBckoe aBmkeHue, nuddys3us

2.3 CMauuBaHuE U KanWUISIPHbIC SIBICHUS

24 TennoBoe pacipeHnue U CKaTue

2.5 TennoBoe paBHOBecHE

26 Buytpennss sHeprusi. Pabota u Teronepenada Kak CrocoObl M3MEHEHHS

' BHYTPEHHEHN 3HEPruu

2.7 Buapl Teronepenaun: TemIONPOBOIHOCTb, KOHBEKLIUS, U3IyYEHUE
HarpeBanue wu oxnaxnaenue Tten. KonudecTBo TEIIOTHL. Y enbHas
TEIUIOEMKOCTb:

2.8

O=cml(t,~t)
3aKOH COXpPAHEHHUs SHEPIHM B TEIUIOBBIX MPOLECCaX. Y PaBHEHUE TEIIIOBOIO
29 OanaHca:

O +0,+..=0




2.10

Ucnapenue u xonneHcauus. MI3MeHeHUME BHYTPEHHEW 3HEPIUU B INPOLIECCE
ucrapeHuss W KoHjaeHcaluu. KuneHue XuakocTu. YenbHas TeIuiora

napoobpazoBanmsi: L = Q/m

211

BnaxnocTs Bo3myxa

212

[InaBnenne u xpuctasmsanus. l3MeHeHue BHYTpEeHHEH OSHEpPruu Ipu

IUIABJICHUW U KpUCTAJIU3AllUN. Y aenbHas TEIJIOTa MJIaBJICHUS

2.13

BHYTpeHHHH OHCPrusl CropaHus TOILIMBA. Yneana;I TCIIJIOTAa CropaHusia

toruBa: g = Q/m

2.14

[Tpuntuner paboTs! TeraoBbix aBurateneit. KI1JI remmoBoro asuraTess

2.15

IIpaxmuueckue pabomul

N3Mepenne  ynenbHOM  TEIUIOEMKOCTH  METAJUIMYECKOro  IWJIMHAPA;
KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJIOM KOMHATHOW TeMIIepaTyphl
(UKCHPOBAaHHOH MacChl, B KOTOPYIO OITyIIEH HArpeThld IMHIUHD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HATPEThIM IIMJIMHIPOM, TOCJIE OIyCKaHUs
€ro B BOJly KOMHAaTHOM TeMIIepaTypbl; OTHOCUTEIBHON BIIAXKHOCTH BO3/1yXa;
yIAeIbHOM  TEIUIOTHl  TUIaBJeHUst JbpAa. VccienmoBaHnue  U3MEHEHUS
TEMIIEpPaTypbl BOABI MPHU PA3THYHBIX YCIIOBUSX; SBICHUS TEIUIOOOMEHA MpHU

CMEIIMBAaHUHU XOJOIHOHN U ropﬂqeﬁ BOJBI; ITpOLECCa UCITAPCHUSA

2.16

Qusuueckue sA6leHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U
KallWUISIPHBIC SBJICHUS B TPUPOJAE, KPUCTAJUIBI B TPUPOJE, H3IyUYCHHE
ComHma, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHEA, CHEra

2.17

Texnuueckue  ycmpoucmea:  KalWUIAPbl, INPUMEPBl  HMCIOIb30BaHUA
KPUCTAJUIOB, JKMJIKOCTHBIM TEPMOMETp, HNAaT4YUK TEMIEpaTypbl, TEPMOC,
CUCTEMA OTOIUIEHHUSI JIOMOB, TMIPOMETPHI, MCUXPOMETpP, MapoBasi TypOuHa,

JBUTaTEJIb BHYTPEHHETO CTOPAHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

9HeKTpH3aI_II/I$[ TCII. I[Ba BH A SJICKTPHUYCCKUX 3apsA10B




3.2

B3aumoperictBue 3apskeHHBIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHUS IECKTPUUSCKOTO 3apsiia
34 OnekTpuyeckoe mone. Hanpspk€HHOCTH snekTpudeckoro mois. [IpuHiun
CYNEPHO3UINH INEKTPUUECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE)
a5 Hocutenn snexktpuueckux 3apsiaoB. [leficTBHE SIEKTPUYECKOrO TMOJS Ha
ANEKTpUUECKUe 3apsibl. [IpOBOIHUKY U TUIIIEKTPUKU
[TocTostHHBIN 3nekTpudeckuid Tok. JlelcTBus 3mekTpuyeckoro Ttoka. Cuia
Toka. Hanpsixenue.
3.6 | =qg/t,U=Alq
DIEeKTPUYECKOE COMTPOTUBIICHUE. Y JCIBHOE AIEKTPUIECKOE COMPOTHBIICHHE:
3.7 R =pl/S
38 3akon Oma i yyactka snekrpuueckoit ernu: | = U/R
[TocnenoBaresnbHOE COETMHEHHE TPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapamienbHoe cCoeIMHEHHE IPOBOJHUKOB PABHOTO COMPOTHUBIICHUS:
U =U;I=1+I; rR=5,
2 2 -
CMmenianHble COETMHEHUS] TPOBOJHUKOB
Pabota m momHOCTh 351ekTprueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenna:
3.11 O=I"-R-t
3.12 OnbiT Opcrena. MarHuTHOE TOJIE€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHHMM
MarHuTHON UHAYKIUU
313 MarauTHOE€ MOJie TMOCTOSSHHOIO MarHuTa. B3auMoaencTBUE NOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHE€ MarHUTHOTO I10JIsI HAa IPOBOJHUK C TOKOM




3.15

OnbiTel @apazes. SABneHue 3eKTpoMarauTHON uHaykiuu. [Ipasuso Jlenna

Ipaxmuyeckue pabomul

W3mepeHne SIeKTPUYECKOrO CONPOTHUBJICHHS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPHUYECKOTO TOKA; pabOTHI AJIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B TPOBOJHUKE

(pe3ucTopbl, JaMmmoyka), OT HANpPsKEHUS Ha KOHLAX IPOBOJHUKA;

3.16 3aBUCUMOCTH CONPOTUBJICHUS OT JJIMHBI IPOBOJHUKA, IUIOMIATU €ro
MOTIEPEYHOT0 CEUEHHS U YJSIBHOTO COPOTHBIICHHUS.
IIpoBepka  mpaBmia A DJIEKTPUYECKOrO  HANPSDKEHUs — OpHU
MOCJIeI0BAaTEIbHOM  COEIMHEHUHM IPOBOJHUKOB;, TMpaBWjia s  CHJIIBI
JIEKTPUUYECKOT0 TOKa TpU NapajieIbHOM COEJUHEHUH MPOBOJHHMKOB
(pe3ucTophl U JITAMITOYKA)
DQusuueckue s6leHus 6 npupode. DIIEKTPUYECKHE SBICHUS B aTMocdepe,

3.17 AJICKTPUYECTBO IKUBBIX OPraHW3MOB, MArHUTHOE TOJe 3eMiu, Jpeid
TIOJTFOCOB, POJIb MArHUTHOTO TIOJIS JUTS1 )KU3HU Ha 3emile, TIOJISIPHOE CHUSTHUE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIePMETp, BOJIBTMETP, PEOCTarT,
CUETUYMK DIIEKTPHUECKOW OHEPIHH, DJICKTPOOCBETHTENBHBIE MPUOOPHI,

3.18 HarpeBaTeIbHBIC AIIEKTPOTIPUOOPHI (mpumepst), 3JIEKTPUUYECKUE
NPEJOXPAaHUTENH, JIEKTPOMArHuT, AJIEKTPOABHUraTeNlb IMOCTOSHHOTO TOKa,
reHepaTop NOCTOSHHOT'O TOKa

3.19 DreKTpoMarHuTHbIC BOJHBI. [1IKkaa 3JeKTpOMAarHUTHBIX BOJIH

3.20 JlygeBast Mozienb cBeta. [IpsiMonMHeitHOE pacpocTpaHeHHe CBETA

3.21 3akoH oTpaxxeHus cBeTa. [Inockoe 3epkano

3.22 [Ipenomienue cBeta. 3aKOH MPEJTOMIICHHUS CBETa

3.23 Hucnepcus cera

324 Jlunza. Xop syueit B muH3e. POKyCcHOE paccTOsiHUE JIMH3bI. OnTHYECKas cuja

. mun3el: D = 1/F

3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
Ipaxmuyeckue pabomul
#H##Par#H##l13mMepenrne ONTUYECKON CUIIBI cOOMparomeid JUH3bI; (POKYCHOTro

396 paccTtosiHus coOmparomieil JMH3BI (10 CBOWCTBY paBEHCTBA pPa3MepoOB

IpeaMeTa U U300pakeHusi, Korja IpeaMeT pacioyiokeH B IBOMHOM (oKyce),
MOKa3aTess MpeIoMIIEHHSI CTEKIA.

#i#Par###lccneqoBanne CBOMCTBA U300paKEHUS, TIOTYYSHHOTO C TIOMOIIBIO




coOuparomiei JTUH3bI; N3MEHEHUsI (POKYCHOTO PAaCCTOSIHHS ABYX CIOKEHHBIX
JIUH3; 3aBUCUMOCTH yTJjia MPEJOMJICHUSI CBETOBOTO Jy4a OT yria MaJeHus Ha
IPaHULE «BO3JIyX — CTEKIIO»

3.97 Qusuyeckue aenenus 6 npupoode: 3atMmenus Connua u JlyHbl, 1Bera Tedn,
' OomNTHYECKHE sBJIeHUs B atMocdepe (1iBeT Heba, pedpakius, pagyra, MUPax)
328 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (oToanmapaT, ONTHYECKUE

' CBETOBO/IBI
4 KBAHTOBEBGIE SABJIEHUA
41 PaguoaktuBHOCTh. Anbda-, Oeta-, ramma-usznyudeHus. Peaxuuum anbda-u
' OeTa-pacraja
43 Omnwitel Pesepdopna mo paccesHuto anbda-dactui. [lmanerapHas Momaelnb
' aToMa
4.3 CocraB aTomHoOrO siipa. 3oTomns
4.4 Ilepuon nomypacmnanga aTOMHBIX 1€
4.5 SnepHble peakuy. 3aKOHbI COXPaHEHHUs 3apsAJ0BOI0 U MaCCOBOIO YHCET
Qu3zuyeckue s61eHUs 6 Npupoode: €CTECTBECHHBIH pPaJIUOaKTUBHBIA (OH,
4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3Iy4YEHHE NPUPOJIHBIX MUHEPAJIOB,
NefCTBUE PaJIMOAKTUBHBIX U3ITyUYE€HUIN Ha OPraHU3M YeJIOBeKa
47 Texnuueckue ycmpoucmea: CHEKTPOCKON, WHAMBHAYAIbHBI TO3UMETP,
' kaMmepa BuibcoHa, siiepHasi S3HepreTuka

YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YUEHUKA

» dusuka: 7-i kmacc: 6a30BbIM YPOBEHB: yUeOHUK; 3-€ U3/IaHue,
nepepadbotannoe Ileprimikun .M., UBanoB A.M. AxiiuonepHoe o0111ecTBO
«M3marenscTBO «IIpocBemeHne»

» ®usuka: 8-i kiacc: 0a30BbIi YPOBEHb: YUEOHUK; 3-€ U3/IaHUE,
nepepadbotannoe Ileprimkun .M., UBanoB A.M. AkiimonepHoe o011ecTBO
«M3natenbctBo «IIpocBenienner

» dusuka: 9-i kiacc: 0a30BbIi YPOBEHb: YUEOHHK; 3-€ U3/IaHUE,
nepepadbotannoe Ileppimikun U.M., I'yrauk E.M., iBanoB A.W. u ap.
AximonepHoe obuectBo «M3aarensctBo «lIpocBemienue»
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
UHTEPHET
bu6anoreka [JOK

https://xn--hlaafgkbnx.xn--plai/




