MUWHWCTEPCTBO MIPOCBEIIEHUS POCCUHCKOHN ®EJIEPAIIUA
MunucrepcrBo o0pazoBanusi Camapckoi 00/1acTu
FOro-Bocrounoe ynpasiaeaue MO CO

I'OY COI c.ImuTpueBka

PACCMOTPEHA COI'JTACOBAHA YTBEPX/IEHA

PyxoBoaurens MO 3amecTtutenb qupekropa  Jupekrtop
o YBP

Pe3unkuna C.B. Oxpumenko H.U.
[Ipotokon Nel ot 28.08.2026 Bemsickuna T.H. [Tpukaz Ne 132-01 oT

PABOYASI TIPOTPAMMA
(ID 11765102)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

Jutst oOyyaromuxcs 7-9 KiaaccoB

O=IBOY Ccou
c.Amntpueska,
CN=OxpumeHko H.W.,
E=uv.dmitr_sch@63edu.ru

MeCTO nognncaHmn4a
l l ‘\ 2026-09-09 19:22:39



OMuTpmneska



IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (Qusnke Ha ypOBHE OCHOBHOIO OOIIETr0o 00pa3zoBaHMs
COCTaBJICHa Ha OCHOBE TMOJIOXKEHUH U TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00Opa30BaTENIbHOM MPOrpamMMbl, MPEACTaBICHHBIX B
dI'OC 000, a Takke c yuéTtoMm (QenepanbHO paboyel NporpaMMbl
BocniuTanus 1 KoHnenuu npenogaBanus yaeOHOro npeamera « Du3ukay.

[Iporpamma 1o Qusnke Ha ypOBHE OCHOBHOrO 0OIIEro 0O0pa3zoBaHMs
COCTaBJICHa Ha OCHOBE TMOJIOXKEHUH U TpeOOBaHUIN K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTENIbHOM MPOrpamMMbl, MPEACTaBICHHBIX B
dI'OC 000, a Takxke c yuyeTroM (enepanbHO paboyed NporpaMMbl
BOCTIMTAHUS Y KOHIICTIIIMU MIPEToAaBaHus yaeOHOro npeamera « Dusukay.

CopepxaHue mnporpamMMbl 1O (PU3MKE HAMpaBiI€HO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHONW TPaMOTHOCTH OOYYaIOIUXCS U OPTraHU3alUI0 HU3YUCHHS
¢u3MKM Ha JEATENIBHOCTHOM OCHOBE. B mporpamme mo (usmke y4uTHIBAIOTCS
BO3MOXHOCTH y4eOHOro npeamera B peanusanuu tpedoanuiit @I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHBIM pe3yJbTaTaMm OOydYeHHs, a
TaK)KE MEXKIIPEIMETHBIC CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs.

[Iporpamma 10 (QU3MKEe YCTaHABIMBAET paclpeAesieHue Yy4eOHOro
MaTepuajia mo rojaaMm oOyyeHus (MO KjaccaM), MpeiaraeT HPUMEPHYIO
MOCTICIOBATEIPHOCT M3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
IPEIMETHOTO COIEP)KaHUS U yUeTe BO3PACTHBIX 0COOCHHOCTEH 00yJarOImnXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa C IEIbI0 OKa3aHHUs METOIMYECKON
MOMOIIIHM YYUTEIIO B CO3/IaHNHU padoUeil MporpaMMBbI 10 Y4eOHOMY TIPEIMETY.

duszmka SBISETCS CUCTEMOOOPA3yIONIMM JJs E€CTECTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JieKaT B OCHOBE
MPOIIECCOB U SIBJIICHUI, HM3y4aeMbIX XUMHEH, OHMOJOTHEH, acTpOHOMHUEH WU
¢usnyeckoit reorpadueii, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHUHY
MUpa, TPEJOCTaBIseT HamOojee sCHbIe 00pa3lbl MPUMEHEHHUS HAyYHOTO
METO/Ia TIO3HAHUSA, TO €CTh CI0c00a MOMyUEHUs JOCTOBEPHBIX 3HAHUHN O MUDE.

OnHa U3 riaaBHBIX 33724 (U3UYECKOr0o 00pa3oBaHMs B CTPYKTYpe OOIIETro
00pa3oBaHUsI COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYUYHOW I'PAaMOTHOCTH U
MHTEpeca K HayKe y 00ydJaronuxcs.

N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMPEAIOJaraeT OBJIaJICHUE
CJIEIYIOIUMHA KOMIIETEHTHOCTSIMHU, XapaKTEePU3YIOMIMMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHATH SIBICHHUS,

e OLIGHUBATH M MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HMHTEPHPETUPOBATH JAHHBIC M HCIIOJIb30BAaTh HAYUYHBIE JOKA3aTEIbCTBA

JUIS TIOJTy9€HUST BEIBOJIOBY.

[lenu wm3yueHuss (PuU3NKK HAa YpOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs
oTmpesieNieHbl B KOHIEMIMH TpernojaBaHusi yuyeOHoro mpeamera «Dusumka» B
oOpa3oBarenpHbIX opranu3auuax Poccuiickoil @eaepanuu, peaau3yroLUx
OCHOBHBIE 00111€00pa30BaTEIbHBIC MPOTPAMMEBI.

[enu uzydyeHust PU3MKM:

e mpuoOpeTeHne WHTEepeca M CTPeMIICHUs OOydYaloluXcs K HaydHOMY
U3YYCHUIO MPHUPOJBI, PA3BUTHE MX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE TMpPEACTABICHWI O HAYYHOM METOJAE T[O3HAaHUSA U
dbopMupOBaHHE WCCIEAOBATEIBCKOTO OTHOIICHHUS K OKPYXAIOIIHM
SIBIICHUSIM;



(dopMHpOBaHWE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa H3y4EHHs
OCHOB CTPOEHHMS MaTEpUH U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
(dbopMHpoOBaHKE MPEACTABICHUNA O PONH (PU3MKU JUJISl Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEICTAaBICHUHM O BO3MOXKHBIX cepax  Oyayuen
npo¢eCCUOHANILHON JIEITEIbHOCTH, CBA3aHHON ¢ (PU3UKOH, MOATOTOBKA
K JaJbHEHIIeMy 0OYyUYEHUIO B 3TOM HAIPABJICHUH.

JlocTikeHne ATUX Iee MporpaMMbl 1Mo (U3UKE Ha YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEUMBACTCS PEIICHUEM CIIEIYIONIMX 3a/1ay:

OpuUOOpETeHHEe 3HAHUW O JIMCKPETHOM CTPOEHHMU BEILIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, ANEKTPUUECKUX, MATHUTHBIX U KBAaHTOBBIX
SIBIICHUSX;
NpUOOpPETEHNE YMEHUIN OMUCHIBATh U OOBSICHATH (PU3MUECKUE SBIICHUS
C MCIOJIb30BAaHUEM TOJyYEHHbBIX 3HAHUN;
OCBOCHHME METOJIOB PEIICHHUs] MNPOCTEHIIMX pacyYeTHbIX 3a1ady C
UCII0JIb30BaHUEM (duznueckux MOJIENIEH, TBOPUYECKUX u
IPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUU HAOJIOAATh MPUPOJHBIE SIBJICHUS W BBINOJHATH
OMBITHI, JJAOOPATOPHBIE PA0OTHI U AKCHEPUMEHTAIIbHBIE MCCIIEI0BAHMS
C UCIOJIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;
OCBOGHHME MpUEMOB paboTel ¢ uH(popmanued  (HU3NUECKOro
coJiepKaHusl, BKJIOYas MH(GOPMAIMI0 O COBPEMEHHBIX JOCTHUKEHUSIX
(bU3KKHY, aHAIU3 U KPUTUYECKOE OLIEHUBAHNE HH(POPMALIUH;
3HAKOMCTBO cO  c(epamu  npodecCHOHAIBHON  JeATEeNbHOCTH,
CBA3aHHBIMM C  (U3UKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBAHHBIMH Ha JOCTHKEHUAX (DU3UUECKON HAYKH.

OO0miee 4yuCIO YacoB, PEKOMEHJOBAHHBIX JJIs H3y4yeHUs (PU3MKH Ha

0a30BOM ypoBHE, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJeN0), B 8
Ki1acce — 68 yacoB (2 waca B Hemeno), B 9 kmacce — 102 yaca (3 yaca B
HEJICITIO0).

[Ipenmaraemerii B mporpamMme mo (pu3uke rnepedeHn JT1abopaTopHBIX padoT
U OIBITOB SBJSETCS PEKOMEHIATCIIbHBIM, YUYWUTEIh JIeJaeT BHIOOp mpu
MIPOBEICHUH JIA0OPATOPHBIX PAOOT W OMBITOB C YYE€TOM WHIUBUIYATBHBIX
0COOCHHOCTEM  OOydYaroluxcs, CHHCKAa OKCIEPUMEHTAJIbHBIX  3aJlaHui,
peajiaraéMbIX B paMKax OCHOBHOT'O TOCYJIaPCTBEHHOTO 3K3aMeHa 1Mo (hHU3HuKe.



COIAEPKAHUE OBYUEHUA

7 KIIACC
Pu3uka u e€ poJib B IO3HAHNH OKPYKAIOLIEro MUpa.

®dusnka — Hayka o npupone. SBnenust npupoasl. OU3NUYECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeanuuHbl. M3mepenue pusnyeckux BenuyuH. Dusnueckue
npudopsl. [TorpemHocts u3mepennii Mex1yHapoHasi CUCTEMa €AUHULL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKH U3Yy4alOT MPUPOLY.
EcTecTBEeHHOHAY4YHBII METOJ MO3HAHMS: HAOMIOJEHUE, TOCTAHOBKA HAY4YHOIO
BONIPOCA, BBIABMKEHUE THUIOTE3, OHKCIEPUMEHT 10 MPOBEPKE THUIIOTE3,
oObsicHeHHe HabmonaeMoro sBieHus. OnucaHue (QU3MYECKUX SBJICHUU C
ITOMOIIBIO MOJIETIEN

Jemoncmpayuu.

1. MexaHW4YecKHe, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIC, CBETOBbBIE

SIBJIICHHSL.
2. @Ousnueckue nNpuoopkl U MpoLEeaypa NPSAMbBIX U3MEPEHHN aHaJIOrOBbIM
U U(GPOBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OrnpeneneHre UEHbl IeJEeHUs IIKaJIbl U3MEPUTEIBHOIO MIPUOOpAa.
N3mepenune paccTOsSHAMN.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO Tea.
Omnpenenenue pa3MepoB MabIX TEJl.
W3mepenue TemiiepaTypbl MpU NOMOIIU >KHIKOCTHOIO TEPMOMETpPA U
JaTYMKa TEMIEPATYPBHI.
[TpoBenenue rcciieqoBaHus 10 TPOBEPKE TUIIOTE3bI: JAaTbHOCTh MOJETA
[IapyvKa, NYIIEHHOIO0 TOPU30HTAJIBHO, TE€M OOJblIIe, 4YeM OoJiblie
BBICOTA ITyCKa.

IlepBoHayabHBIE CBEICHNUSI O CTPOCHHH BellecTBA.

CrpoeHue BelleCTBA: aTOMbl W MOJIEKYJbl, UX pa3Mepbl. OIbITHL,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBmxenue uactull BemiecTBa. CBs3b CKOPOCTH ABMKEHUS YACTHI[ C
Temrneparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumoeiictBue yacTuil
BELIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, JKUIAKOCTEH W
TBEPABIX (KPUCTAJUIMUECKHX) Tel. B3auMoCBs3b MEXKy CBOICTBAMU BELIECTB B
pPa3HbIX arperaTHbIX COCTOSIHUSIX WM HMX AaTOMHOMOJIEKYJSIPHBIM CTPOEHHUEM.
Oco0EeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGmoaeHne OpOyHOBCKOTO JIBUKEHHSI.

2. Habmonenue muddysuu.

3. HaGmionenne  sBieHHM, OOBACHAIOIIMXCA  NPUTSDKEHHUEM  WJIU

OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnsie pabomul u onvimol.

1. Ouenka jauaMmeTpa aroMa METOJOM PsioB (C HMCHOJIb30BAHHEM

doTorpaduii).

2. OnbIThI 110 HAOJIIOIEHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

3. OnbIThI 110 OOHAPYKEHHUIO IEUCTBHSI CHII MOJIEKYJIIPHOTO PUTSKEHHUS.

J{BM:KeHMe ¥ B3aMMO/ielicTBHeE Te.l.

R WwNE
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Mexanuueckoe JIBHKE€HHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBH)KCHHE.
Ckopoctb. CpenHsis CKOPOCTh TP HEPABHOMEPHOM JIBHKEHHUM. Pacuer mytu u
BPEMEHU JABUKECHUSI.
SIBneHne nHepuMM. 3aKOH MHEPLUHU. B3auMOAEHCTBHE TEJI KaK NMPUYMHA
U3MEHEHHUS] CKOPOCTU JBHWKEHUA Tel. Macca Kak Mepa MHEPTHOCTH Telna.
[TnotHOCTh BemiecTBa. CBS3b MJIOTHOCTU C KOJUYECTBOM MOJIEKYJI B €IMHHULIC
o0beMa BelecTBa.
Cnita Kak XapakTepHUCTHKA B3anMoaevcTBrA Tell. Cuia yrpyrocTd U 3aKOH
I'yka. I3MepeHue cuiibl ¢ MOMOIIbIO JUHAMOMETPA. SIBJIE€HUE TATOTEHUS U CHIIa
TsokecTH. Cuhila TSDKECTH Ha Jpyrux IulaHetax. Bec Ttena. HeecomocTs.
CrnoxeHue CHJI, HAIlpaBJICHHBIX 0 OJHOW NpsMOM. PaBHOIEWCTByIOIIast CHUIIL.
Cuna TpeHusa. TpeHue CKOJIBKEHMS M TPEHHE NOKOos. TpeHue B mpupone u
TEXHUKE.
Jemoncmpayuu.
Halnronenne MexaHM4ecKoro ABM>KEHUS Tela.
W3mepeHne CKOpoCTH MPSIMOIUHENHOTO IBU>KEHHUS.
Habntonenue siBneHus MHEPLUU.
Hab6nronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICHCTBUU TEll.
CpaBHEHHME MACC IO B3aUMOJICCTBUIO TEI.
CrnoxeHue cuJjl, HalpaBJIEHHbBIX 110 OJTHOM MPSIMOM.
./Iaﬁopamopubte pa60mbt U onvimol.
OnpeneneHue CKOpPOCTH PABHOMEPHOTO JABWIKEHMS (IIapuka B
AKUIKOCTH, MOJEIH JIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajiee).

2. OnpeneneHue cpeHeld CKOPOCTU CKOJBXKEHUSI OpyCcKa WU IIapuKa 1o
HAKJIOHHOM IIJIOCKOCTH.

3. OmpezeneHue MIOTHOCTU TBEPAOIO TENA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (aepopmManun)
IPYKUHBI OT TPUIIOKEHHOU CHUJIBL.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbXEHUS
OT Beca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

JaBJieHne TBEPABIX TeJI, }KUAKOCTEH U ra3os.

HaBnenue. CrnocoObl yMEHBIIEHUS W yBEIWYEHMs JaBiieHus. JlaBieHue
ra3a. 3aBHCHMMOCTb JaBJ€HHMs raza oT oObeMa, Ttemmeparypsl. llepenaua
JABJICHUS TBEPIAbIMU TEJIaMH, XUIAKOCTIMU M Ta3zamMu. 3akoH [lackans.
[THeBMaTHueCcKre MalllMHBI. 3aBUCHUMOCTb JaBJIEHUS >KHJIKOCTU OT TJIyOUHBI.
I'mppocrarnueckuii mapajnokc. CooOmaromuecss cocyasl. ['uapaBinyeckue
MEXaHU3MBbI.

AtMocdepa 3emiin u atmMmochepHoe naBieHue. [IpuunHbl CynecTBOBaHMS
BO3ylIHOM 00osiouku 3emuin. OnbiT Toppuuennu. U3mepenue armocdhepHOro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EpPHOIO AaBJIEHHUS OT BBICOTHI HaJ YPOBHEM
Mopst. [Ipubopsl 115 u3Mepenus arMoc(hepHOro AaBJICHHUS.

JleicTBUEe KMJIKOCTM W Tra3a HAa TNOTPYKEHHOE B HHUX TeEJoO.
BreirankuBaromas (apxumesnoBa) cuia. 3akoH Apxumena. I[linaBanue Ter.
BosnyxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIEPATYPHI.

2. Ilepenaua naBneHuUs KUAKOCTHIO U Ta30M.

3. CooOmaromuecs cocyabl.

4. I'mapaBauyecKuil mpecc.

5. IlposiBnenue nelcTBHsI aTMOC(EPHOTO JaBICHUS.

oOuUhAWNE



6. 3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHJIBI OT 00bEMa MOTPYKEHHOM YaCTH
Tela U IJIOTHOCTU KUAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEH CHJIBI BECY BHITCCHEHHOW JKHJIKOCTH.

8. YcioBue nmaBaHMsS TeJ: [UIABAHWE WM [OrPYXEHUE Tel B
3aBUCUMOCTH OT COOTHOIIIEHHMSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. WccnenoBaHnue 3aBUCHMOCTM Beca Tela B BOJAE OT 00bEMa
NOrpYy>KEHHOM B KUAKOCTb YaCTH TeJa.

2. OmpenenceHue BBITAIKUBAIOMICH CHUJIbI, JECUCTBYIOUNIEW Ha TEIO,
NOTPY>KEHHOE B KHUIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHMBAIOIIEH CHIIbI, IEUCTBYIOLIECH HA
TEJO B )KUJKOCTH, OT MACChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb BBITAJKUBAIOLIEH CHUJIbL,
JNEUCTBYIOIEH Ha TENO B JKUIAKOCTH, OT OOBEMA MOrpyKEHHOU B
AKUJKOCTh YaCTH T€Ja U OT IVIOTHOCTH >KHUJIKOCTH.

5. KoHcTpynpoBaHue apeomMeTpa WM KOHCTPYMPOBAaHHUE JIOJAKH U
OIIpEZICJIEHUE €€ TPY30NOABEMHOCTH.

PaGoTa 1 MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIIHOCTb.

[TpocThie MeXaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBumio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHS pblyara K OJIOKY.
«3oisi0TO€E TIpaBMIIO» MexaHukH. KoadduimeHT nonesHoro neictBus (nanee —
KIIJl) npocthix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass sHeprus. KuHernyeckas M NOTEHLHMANbHAs SHEPIHUs.
[IpeBpamieHue OJHOTO BHJAA MEXAaHUYECKOW DJHEPrud B JPYyroil. 3akoH
COXpaHEHUs YHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHHS] NPU PABHOMEPHOM JIBHXKEHHHU

Teja MO TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue yciaoBHil paBHOBECHSI pblyara.
3. Usmepenne KII/] HaKTOHHON IUIOCKOCTH.

4. W3ydyeHue 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPIUH.
8 KUIIACC

TemnioBbIe ABJICHUA.

OCHOBHBIE TIOJIOKEHUSA MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHMS
BelecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJI. OIBITBI, TOATBEPKAAOIINE
OCHOBHBIE TTOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOro, KUIAKOIO M Ta3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJIOKEHUW MOJIEKYJSIPHO-KUHETUYECKOW TEOPHH.
CmauuBaHuE U KaWUISIPHBIE SIBJICHUA. TEMI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMHIEPATYpbl CO CKOPOCTBIO TEIUIOBOTO JBHKECHUS
yacTull. BHyTpeHHsis sHeprus. CrnocoObl M3MEHEHHsS BHYTPEHHEH SHEpIruu:
Terionepegaya M COBeplIeHHe  paboTel.  Buasl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKLMS, U3JIyYEHHE.

KonudecTBo TemnoTel. Y nenpHas TEII0EMKOCTh BellecTBa. Temioo0MeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oamanca. I[lnaBnenue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJENbHAS TEIUIOTA IUIABJICHUS.



[TapooOpa3zoBanue u koujeHcauus. Mcnapenue. Kunenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIEPATYPbl KUIIEHHUS OT aTMOC(HEPHOro
JABJICHUS.

Bnaxuocts Bo3myXxa.

OHeprus TOILIMBA. Y IeJIbHAS TEMI0TA CTOPaHUS.

[Tpuniuner padotel TemioBbix aurarened KIIJ TemnoBoro asuraress.
TernoBble ABUTATENN U 3aIUTA OKPYKAIOLIEH CPeIbl.

3aKOH COXPAHEHUs U MPEBPALIECHUS YHEPTUU B TEIJIOBBIX MPOLECCaX.

Jlemoncmpayuu.

R WNE
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Habnronenue OpoyHOBCKOTO JABUKEHUSI.

Habnronenune nuddysun.

Habmoienue siBjeHni CMaurBaHUs M KAMWUTSIPHBIX SBICHU.
Habmroienue TemmoBoro pacuimpeHust Ted.

M3MeHenune naBieHHs ra3a Mpyu U3MEHEHHH 00bEMa M HAarPEBAaHUU WIIH
OXJTQKJICHHH.

[TpaBuna u3MepeHus TeMIepaTyphl.

Bune! Termmonepenaun.

OxJtaxkieHue npyu COBEpUIEHUH paOOThI.

HarpesaHue npu COBEpLICHIH PAOOTHI BHCLIHUMH CHIIAMH.

10 CpaBHeHUE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11.HaOmroneHune KUIeHus.

12.HaOnroieHre moCTOSIHCTBA TeMIIEpaTyphl IPH TUIABJICHUU.
13.Mojenu TEeIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

8.

0.

OnpITHI IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO PUTSKEHHUS.
OnbIThI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM Caxapa.
OnpIThl IO HAOJIIOICHHIO TEIUIOBOTO PACLIMPEHUS ra30B, )KUIKOCTEU U
TBEPABIX TEIL.

Onpenenenre AaBiIeHUs BO3yXa B 0aJUIOHE IIIIPULIA.

OnbITeI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH JABJIEHUS BO31yXa OT €r0
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumoOTE3bl JMHEHHONM 3aBUCHUMOCTU JJIMHBI CTOJOMKA
KUIKOCTH B TEPMOMETPUUECKOMN TpyOKE OT TeMIiepaTyphl.
HaGnronenne wm3MeHeHHs] BHYTPEHHEW SHEpPruM Tella B pe3yJbTaTe
TEIUIoNepeaul U padoThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U
ropsi4ei BOJBI.

Onpenenenne KOIMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOW IIpHU
TEMJI000MEHE C HArPEThIM METAIIMYECKUM LUIUHAPOM.

10.OnpeneneHne yelbHOM TEINIOEMKOCTH BEIIECTBA.

11.MccnenoBanue npouecca ucrnapeHus.

12.0npeneneHnue OTHOCUTEIbHOM BIAKHOCTH BO3/yXa.

13.0npeneneHue ynelbHON TEIUIOTHI MIJIaBJICHUS JIbJIA.

JJleKTpUYecKre 1 MAarHUTHbIE SIBJICHHS.

Onextpuzauus Ten. JBa poga aekTpUuecKuX 3apsioB. BzanmoneincTeue
3apsoKeHHBIX  Tell. 3akoH KyloHa (3aBUCHUMOCTH CHJIBI  B3aMMOJICUCTBUS
3apSKEHHBIX TEJ OT BEJTUYHMHBI 3apAI0B U PACCTOSHUSA MEXKY TE€JIaMu).

Onektpuueckoe nose. Hanpsxk€HHocTs amekTpuueckoro noss. [IpuHmun
CYNEPIIO3ULIMH JIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn »srekTpudeckux 3apsaoB. OJIEMEHTApPHBIA  AJIEKTPUYECKUUN
3apsig. Crpoenne aroma. [IpOBOJHMKHM W JIMAJIEKTPUKU. 3aKOH COXPAHEHUSA
AJEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKAN TOK. YCIOBHS CYILIECTBOBAHUS JJIEKTPUUECKOrO TOKA.
WM cTouyHUKM TOCTOSIHHOTO TOKa. J[EMCTBUSI 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKHUI TOK B )KMJIKOCTSAX U Ta3ax.

OnekTpuueckass nenb. Cuina TOKa. OJIEKTPUYECKOE  HaNpsHKEHUE.
ComnpoTuBIEHNE NPOBOJHMUKA. Y AEIBHOE CONPOTHBJIEHUE BELIECTBA. 3aKOH
Oma nmma ywactka uenu. [locrmenoBarenbHOE M MAPAIIIENBHOE COEAUMHEHUE
IPOBOTHUKOB.

Pabota W MOIIHOCTH 3JEKTPUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpuyecKue Uenu W MOTPEOUTENN JIIEKTPUYECKOW HHEPruM B OBITY.
KopoTkoe 3ambikanue.

[loctossHHBIE ~MarHuThl. B3auMOIENCTBUE MOCTOSIHHBIX MAarHUTOB.
MarnutHOoe mnone. MarHuTHoe mojie 3EMJIM M €r0 3HAa4eHWE IS KU3HU Ha
3emne. OnbIT Opcrena. MarHuTHoOEe MmoJie dJIEKTPUIECKOro Toka. [Ipumenenue
AJIEKTPOMATrHUTOB B TE€XHUKe. JlefiCTBME MAarHUTHOIO MOJIA Ha MPOBOJAHMK C
TOKOM. DIIEKTPOBUTaTEIb IIOCTOSIHHOTO TOKA. Hcnonp3oBanue
JJEKTPOABUTATEIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBieHHE SIEKTPOMArHUTHOW WHAYKIMH. [IpaBuiio
Jlenna. OnextporeHepartop. CrnocoObl MONMYYEHUS 3IEKTPUUYECKOM SHEpPruu.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

1. DiexTpu3anus Ted.

2. /IBa ponma SIEKTpUUYECKUX 3apsioB M B3aUMOJCHCTBHUE 3apsKEHHBIX
TeJl.

Y CTpONCTBO 1 JEHCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAsT UHAYKIIHS.

3aKOH COXPAHEHUS IEKTPUUECKUX 3apsI0B.

[TpOBOJHUKH U TUAIEKTPHUKH.

MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

MCTOYHHUKHM TOCTOSIHHOTO TOKA.

JIefcTBUSA DIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUN TOK B KUIKOCTH.

11.T"a30BbIl pa3ps.

12.M3mMepeHne CUIIbl TOKa aMIIEPMETPOM.

13.M3MepeHne 2IeKTPUIECKOTO HANIPSKEHUS BOJIBTMETPOM.

14.PeocTat 1 Mara3uH COIPOTUBIICHUMN.

15.B3auMoj1eiiCTBHE TOCTOSSHHBIX MAarHUTOB.

16.MoaenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS ITOJIIOCOB MarHuTa.

17.MozienupoBaHHe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

18.0OmnmIT Dpcrena.

19.MarauTHOE€ 1oJie TOKa. DJIEKTPOMATHUT.

20./[elicTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

21.DNEeKTpOABUTATENL TOCTOSIHHOTO TOKA.

22.WccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLUU.

23.0mnbiTEl Papajes.

24.3aBUCUMOCTb HANPABJIEHUS HMHAYKIUOHHOTO TOKAa OT YCIIOBHM €ro
BO3HUKHOBEHHUSI.

25.DJEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.
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1. OnpITel 1O HAOMIOACHUIO DJJIEKTPU3ALUU TeJl MHAYKIUEH M MpHU

COTIPUKOCHOBCHHH.

2. HUccnenoBanne AEUCTBUS DJIEKTPUYECKOTO TIONS HA TMPOBOJHHUKH W
JTUDJICKTPHKH.

3. COopka u mpoBepKa padOThI AJIEKTPUUECKOM IIEMU MOCTOSTHHOTO TOKA.

4. V3mepeHue u peryJupoBaHUe CHIIBI TOKA.

5. M3mepenne u peryaIupoBaHre HAMPSHKESHUS.

6. HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 Pe3UCTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

7. OIBITHI, JEMOHCTPUPYIOIIHEC 3aBUCUMOCTD AIIEKTPUIECKOTO

CONPOTHUBJIEHUSI NIPOBOJHMKA OT €ro JUIMHBI, IUIOIIAAHN IOIEPEYHOTO
CEYEeHUs U MaTepHaa.

8. IIpoBepka mpaBuia CHOKEHMS HAIPSHKEHUU NMPHU IOCIEA0BATEIBHOM
COEAMHEHNH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuna il CWIBI TOKA IPU MAPAIIIENBHOM COEIWHEHUHU

PE3UCTOPOB.

10.0Onpenenenue pabOTBI  WIEKTPUYECKOTO TOKA, HIYLIETO 4Yepes
pe3ucTop.

11.0mnpeneneHne MOIIHOCTH JJIEKTPUYECKOIO TOKA, BBIACISEMON Ha
pe3ucrope.

12.HccnenoBanre 3aBUCHMOCTH CUIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT
HaIIpsDKEHMS HA HEW.

13.Onpenenenne KIIJI narpesarens.

14.VccnenoBaHre MarHUTHOTO B3aMMOJIEHCTBUSI IOCTOSTHHBIX MAarHUTOB.

15.M3yyeHne MAarHuTHOTO TMOJs MOCTOSHHBIX MAarHUTOB TP HUX
00BEIMHEHUY U PA3/ICIICHUN.

16.MccienoBanre JAEUCTBUS  DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO
CTpEIIKY.

17.00bITBl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI B3aUMOJEUCTBUS
KaTyIIKd ¢ TOKOM M MAarHuTa OT CWJIbl TOKa W HAaIlpaBJ€HUs TOKa B
KaTyLIKE.

18.M3y4yeHue necTBUSI MAarHUTHOTO IOJIS1 HA MPOBOJAHUK C TOKOM.

19.KoHCTpyHpoBaHuE U U3y4EHHE PA0OTHI JIEKTPOABUTATEIIS.

20.13mepenne KII/I anekTpoaBuraTeIbHONM yCTaHOBKH.

21.00bITBl IO WCCIEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHAYKIUU:
UCCJIEIOBAHUE M3MEHEHHUI 3HAUYE€HMsI W HANpPaBJICHUS] WHIYKIHMOHHOTO

TOKA.
9 KUIIACC

Mexanuveckue siBJICHUSA.

Mexannueckoe nBukeHue. MarepuanbHasg Touka. Cucrema OTcUéTa.
OTHOCHUTENTBHOCTh MEXAHWYECKOT0 JBHKEHUS. PaBHOMEpHOE NpAMOJIMHENHOE
newxkeHue. HepaBHomepHoe mnpsimoimHenHOe  nBukeHue. CpenHsas w
MTHOBEHHAsI CKOPOCTh TeJa PU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyCKOpeHHOE MNpsIMOJIMHEHOe JBHkeHue. CBOOOIHOE
nagenue. OnbeITel [ amuies.

PaBHOMepHOE nBUXKEHUE 10 OKpYyXHOCTU. [lepuoa u yactora oOpaleHus.
JIuHeitHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[lepBbiii 3axkoH Hrerotona. Btopon 3axkoH Herotona. Tperuit 3akoH
Hprorona. [IpuHnun cyneprno3unuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuiia TPEHHUS! CKOJIbXKEHUS,
CUJIa TPEHUS MTOKOs, IPYTHUe BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpPEHHE CBOOOJIHOTO
najgeHus. JIBmxenne ruranet BOKpyr CosHua. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue MarepuasibHOM  TOYKM. AOCOMIOTHO  TBEPJAOE  TEIIO.
PaBHOBecHe TBEPAOro Tena ¢ 3aKPEIIEHHOM OChIO BpamleHus. MOMEHT CHUJIBI.
LleHTp TSIKECTH.

Nmnynse Tena. WM3menenune wumnynbca. HWmmynse cuiibl.  3aKOH
COXpaHEHMS UMITyJIbca. PEakTHBHOE NBUKEHNE.

Mexanuueckass paboTa U MOIIHOCTb. PaboTa cui TSXKECTH, ynpyrocTH,
TpeHus. CBs3b SHEprun U padoThl. IloTeHUManbHas Heprust Tena, MOAHITOrO
HaJl TOBEPXHOCThIO 3eMuM. lloTeHumanbHass HHEPIrHUs CXKATOU MPYKUHBI.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUH. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUH.

Jemoncmpayuu.

1. HaGmoneHrne MEXaHMYeCKOro JIBHIKEHMsSI Tella OTHOCUTEIBHO Pa3HbIX

TEJI OTCYETA.

2. CpaBHEHME NyTEN W TPACKTOPUW JIBMKEHHUS OJHOTO M TOrO K€ Tena
OTHOCHUTENIBHO PAa3HBIX TEJI OTCYETA.

W3mepenne CKOpoCTH U yCKOPEHHUS PSIMOJIMHENHOTO JBUKECHMUS.

HccenenoBanne Npu3HakoB PaBHOYCKOPEHHOIO JIBUKEHUS.

HaGnronenue ABMKEHUS Tella 10 OKPYKHOCTH.

HaGnronenne MexaHUMYECKUX SIBICHWH, MNPOUCXOIAUIMX B CHUCTEME

orcuéra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHUU

OTHOCUTEJIBHO KaOMHETa (PU3HUKHU.

7. 3aBHCUMOCTb YCKOPEHHMS Tejla OT MACCHI TEJIA U JECUCTBYIOIIEN HA HETO
CHJIBI.

8. HalOnroneHue paBeHCTBaA CUII NIPU B3aUMOJICHCTBUH TEJI.

9. M3meHenue Beca Tela IPU YCKOPEHHOM JIBIDKCHHH.

10.Ilepeaaya uMITyJIbCca IIPH B3AUMOJCHCTBUM TElL.

11.ITpeoOpa3oBaHus SHEPTUH NTPU B3aUMOJICHCTBUH TEJL.

12.CoxpaHeHHE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJCHCTBHM.

13.CoxpaHeHHEe UMITYJIbCa IPU a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.

14.HaboieHre peaKTUBHOTO JIBHXKECHHUSL.

15.CoxpaHeHHe MEXaHUYECKON SHEPTUU IPU CBOOOIHOM MaJICHUU.

16.CoxpaHEeHHE MEXAHUYECKOM OHHEPIMM MPH JBW)KECHUM Tela MOJ
JNEUCTBUEM IPYKUHBI.

Jlabopamopnuie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JaJIbHEHUIIEr0 PAaBHOMEPHOIO
JBUKEHUS IIAPUKA WIH TEJIEKKU.

2. Omnpenenenue cpeaHEN CKOPOCTU CKOJBXKEHUSI OpycKa WK JBUKEHUS
HIapyKa 10 HaKJIOHHOW IUTOCKOCTH.

3. OmnpeneneHne yCKOPEHUS Telna IPU PABHOYCKOPEHHOM JBMKEHHH IO
HAKJIOHHOM IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBI>KEHUU 0€3 HaualbHOU CKOPOCTH.

5. IlpoBepka rumoTe3bl: €CiIU IPU PABHOYCKOPEHHOM JIBXKEHHHM O€3
Ha4yaJIbHOM CKOPOCTH IYTH OTHOCATCSA KaK psAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHU OJIMHAKOBBI.
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6. MccnenoBanve 3aBUCHUMOCTH CHUJIBI TPEHUS CKOJIBXKEHHUS OT CHIIbI
HOPMAJILHOT'O JaBJIEHUS.

7. Onpexenenue Ko3pPUIMEHTa TPEHUS CKOJIbKEHUS.

8. OmnpeneneHne KECTKOCTU MPYKUHBI.

9. Ompenenenne padOThl CHIIBI TPEHUS NPHU PABHOMEPHOM JABUKEHUU

TE€JIa 110 TOPU30HTAIBHON ITOBEPXHOCTH.
10.0npenenenue paboOThl CHJIBI YHOPYrOCTH MpU MOABEME TIpy3a C
UCII0JIb30BAaHUEM HEMOJBHKHOIO U MOABUKHOTO OJIOKOB.
11.M3yyeHne 3aK0HAa COXPAHEHUS SHEPTHM.
Mexannuyeckue KoJ1e0aHUS U BOJHBI.

Konebarenbnoe paBukeHue. OCHOBHBIE XapaKTEPUCTUKU KoOJIEOAHMI:
NIEPUOJ, YacTOTa, aMIUINTyJa. MareMaTu4ecKnid W NPYKUHHBIA MAasiTHUKH.
[IpeBpaiiieHne 3Hepruu Npy Kojie0aTeIbHOM JIBHKCHUU.

3aryxatomue  kosieOaHus.  BpIHykIeHHble  KojeOaHus.  Pe3onaHc.
Mexanuueckue BoJiHbL. (CBOWCTBA MEXAHWYECKUX BOJH. lIpoposibHbie U
MONEPEYHbIE BOJHBI. J[MMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnuecKue BOJIHBI B TBEPJOM TENE, CEUICMUYECKUE BOIHBI.

3Byk. I'poMKOCTb 3ByKa M BbicOTa ToOHa. OTpaxeHue 3Byka. MHppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaOnronenue xoneOGaHuil Tes MOJ JAEUCTBUEM CHJIBI TSKECTU U CHUIIBI
YIPYTOCTH.

Habnronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
Halnronenue BbIHYKIEHHBIX KOJIEOAHUI U pe30HaHca.
PacnipocTpaneHnne npoioibHbIX U MONEPEYHBIX BOJIH (HA MOJIETN).
HaGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYCTHYECKHI PE30OHAHC.
./Iaﬁopamopubte pabomul u onvimol.
Ornpenenenue YacToThl W Iepuoja KoJeOaHU MaTeMaTHU4eCKOTO
MasiTHUKA.
Omnpenenenre 4acToThl U epruoa KojieOaHUH NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHUMOCTH IMEpUOJA KOJICOAHUM TMOJBEIICHHOTO K
HUTH TPy3a OT JIJIMHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH IepuUojJia KoJieOaHUM TPY>KUHHOTO
MasiTHUKa OT Macchl rpysa.
5. IlpoBepka HE3aBUCUMOCTH Mepuoja KoneOaHuil rpysa, NoJBEIIEHHOTO
K HUTH, OT MACChI Ipy3a.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IE€pUOJAa  KoJieOaHUi
IPYKUHHOTO MasiTHUKA OT MAccChl rpy3a M KECTKOCTU MPY>KUHBI.

7. U3mepeHne ycKopeHusi CBOOOIHOTO NaJeHHUS.

DJIEKTPOMATHUTHOE MO0JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMAarHuTHbIE  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJIH. IIlkana snexkTpoMarHWTHBIX BOJIH. Vcmoib3oBaHMe
3JIEKTPOMATHUTHBIX BOJIH JJIs COTOBOM CBSI3H.

DJIEKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOoHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBoMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

OUAWN

wnN



1. W3y4yeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH € MOMOIIbIO MOOMIBHOTO
TenedoHa.
CBeToOBbBI€ SIBJICHUS.

JlyueBass  mozenp  cBera.  Mcrounukm — cBera.  IIpsMonunelriHoe
pacopoctpanenue cBeta. 3arMmeHus ComnHna u JlyHel. OTpaxeHue CBeTa.
[1nockoe 3epkano. 3akOH OTpaXEHUs CBETA.

[Ipenomnenune cBerta. 3akOH mpesiomieHus cBera. [losHoe BHyTpeHHEe
oTpakeHue cBeTa. Vcronp30BaHHE TOJHOIO BHYTPEHHErO OTpPaXEHHsS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xonm nydet B smH3e. Ontuueckas cuctemMa (Qoroarrmnapara,
MHUKpPOCKOINa M TeJeckomna. a3 kak onrtuyeckas cucreMa. biauzopykocth u
JAIbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. Omnbitel HetoTona. CnoxeHue
CHEKTpaJbHBIX IBETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

1. IIpsMoaMHENHOE pacpOCTPaHEHNE CBETA.

2. OtpakeHue CBeTa.

3. [lomyyenue u300pa)keHUd B IUIOCKOM, BOTHYTOM M BBIIIYKJIOM
3epKanax.

[Ipenomiienue caera.

OnrTryeckuii CBETOBO/I.

Xon nyuei B coOuparonieil JInH3e.

XoJ1 Ty4yel B pacCEUBArOIIECH JIUH3E.

[Tonyyenune n3o00paxeHuil ¢ TOMOUIBIO JTUH3.

. IIpunuun geiictBus poroanmnapara, MUKpOCKOIIA U TEJIECKOMA.
10.Mopens riasa.

11.Pa3noxeHue 06€10ro cBETa B CIEKTP.

12.ITony4yenue O0enoro cBeTa NpH CI0KEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopnsie pabomul u onvimol.

1. WccnenoBanue 3aBUCUMOCTH yTIila OTPaKEHHsI CBETOBOTO Jiyda OT yria

naJeHusl.

2. M3yueHue XxapaKTepucTUK U300paxKeHUs IPEIMETA B INIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH yIJla NPEJOMIJIEHHMS CBETOBOIO Jyya OT

yria naJeHus Ha TPaHULE «BO3JLYX—CTEKIIO».

4. [lonyyeHue n300pak€HUN C TOMOILBIO COOMPAIOIIEH JINH3BI.

5. Omnpeznenenue  (QPOKYCHOTO  pacCTOSHUA M ONTHYECKOW  CHIIBI

coOuparome JTUH3bI.

6. OIBITHI 110 PA3IOKEHUIO OEJIOr0 CBETA B CHEKTP.

7. OnbIThl IO BOCHPUSATHIO LIBETA MPEAMETOB MPU UX HAOJIIOJACHUH YEpe3

LBETOBbIE (PUIIBTPHI.
KBaHTOBbBIC sIBJICHMS.

Omneitel Pezepdopaa u mianerapnas mozens aromMa. Mojens aroma bopa.
Hcnyckanue u noryoneHne ceeta aromom. KBanTel. JInHedaTsie CIIEKTPHI.

PannoaktuBHocTh. Aunbda, Oera- u ramma-uznyuenus. CrpoeHue
aToMHOro  snpa. HyknonHas Mozens  atomMHOro  sgpa.  M3oromsl.
PannoaxtuBHble npeBpamenus. llepuon nomypacnaga aTOMHBIX s1I€ep.

SAnepHble peakiuu. 3aKOHbI COXPAHEHMSI 3apsIOBOIO U MAaCCOBOT'O YHCET.
OHeprus CBsi3U aTOMHBIX sAnep. CBsi3b Macchl M dHEpruu. Peaknuu cuHTe3a n
nenenus saaep. Mecrounuku sneprun ConHua u 3BE3 .

SAnepnas sHepretuka. [IeMCTBUS paguOaKTUBHBIX W3JIyYEHUN Ha KUBBIC
OpraHu3MBbl.
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Jemoncmpayuu.

CrieKTpbl U3TyUYEHUS U TMOTJIOMICHUSI.

CrHeKTpbl pa3IMYHbIX ra30B.

Cnexktp Boaopoaa.

Habnronenue tpexoB B kamepe Busbcona.

PaboTa cuérunka HOHU3HPYIOUIUX U3ITYyUYEHUH.

Peructpanus u3nydeHust IpUPOAHBIX MUHEPAJIOB U MPOTYKTOB.

./Iaﬁopamopubte pabomul u onvimol.

1. HaGmoeHue CIUIOMIHbBIX U IMHEWYAThIX CIEKTPOB U3TyUYEHUS.

2. HccnepoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTUUBI 10 TOPMO3HOMY

nyTH (1o gpotorpadusim).

3. H3mepeHue paguoakTUBHOTO (hOoHa.

IHoBTOPHTEIBLHO-00001IAKOIIMIA MOXYJIb.

[ToBTOpUTETHLHO-0000MIAIONINIA MOJYJIb npeaHa3HAuYCH JUTSt
CUCTEMATH3allMKM W O00O0OIIEHUs MPEAMETHOrO COJEpKaHUS W OIbITa
NEeSATENbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHHH BCEro Kypca (pU3MKH, a TaKkxKe
JUIsl IOJITOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHy IO (U3HKE IS
oOyyJaronuxcsi, BBIOPaBIIMX ATOT Y4€OHBIN peIMET.

[Ipn M3yuyeHHMH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYHOTCS
BUJbl JESTEIIBHOCTH, HAa OCHOBE KOTOPBIX OOecHeunBaeTcsi JOCTHKEHUE
OpEeIMETHBIX W METampeIMETHBIX I[UIAHUPYEMBIX pe3yJbTaToB OO0y4YeHHUS,
(dopMHpYyETCs €CTECTBEHHOHAYYHAsI TPAMOTHOCTh: OCBOEHUE HAYYHBIX METO/I0B
UCCIICJIOBAHUS SIBJICHUN MPUPOJABI U TEXHUKH, OBJIAICHUE YMEHHUSIMHU OOBICHSITH
dusnyeckue SBICHUS, MPUMEHSS TONYYCHHbIC 3HAHUS, PeliaTh 33aJa4i, B TOM
YHCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMANBHO ~ JEATENBHOCTHBIM  XapakTep  JaHHOrO  pasjena
peanu3yercs 3a CUET TOro, UTO OOYYArOIIUECS BBITOIHSIOT 3a/1aHHsI, B KOTOPBIX
UM TIpeJiaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUM pAcClo3HaBAThb W HAYYHO OOBICHATH
(du3nuecKue sIBIEHUS B OKPY Karollel MPUPOJIE U MOBCEIHEBHON KU3HH;

UCTIONb30BaTh HAYYHBIE METOBl MCCIEAOBaHUA (DU3HUECKUX SBICHUMN, B
TOM YHCJIE JJI TPOBEPKU TUIIOTE3 U MOTYUYCHHS TEOPETUIECKUX BHIBOJIOB;

OOBSICHATH HAyYHBIE OCHOBBI ~Hamboiee BaXXHBIX JIOCTHKEHUH
COBPEMEHHBIX TEXHOJOTMH, HampuMep, MPAKTUYECKOr0 HCMOJIb30BAHUS
pa3IMYHBIX MCTOYHMKOB DSHEPrMM Ha OCHOBE 3aKOHAa INPEBpPALIECHUA U
COXPaHEHUs BCEX M3BECTHBIX BUJIOB DHEPTHH.

Kaxpgas w3 TeM JaHHOrO MOJYJA BKIIOYAET 3KCIEPUMEHTAIbHOE
uccleloBaHue 00o0uaronero xapakrepa. Moayiab 3aBepliaeTcsi IpOBEICHUEM
JMAarHOCTUYECKOM U OLICHOYHOW paboThl 3a KypC OCHOBHOTO OOIIEro
o0pa3oBaHUsl.

oOuUhAWNE



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMDBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne @Qu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
HaIpPaBJICHO Ha JOCTHKEHHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHbIX PE3YJIbTATOB.

B pesynbrare wusyueHuss (uU3MKM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHust y oOyuawmierocs OyayT chOpMHUPOBaHBI  CIIEAYIOIIHE
JUYHOCTHBIC PE3yJIbTAThl B UACTHU:

e 1) naTpuOTH4eCKOr0 BOCTIUTAHMS:

e - TPOSBJICHUE HHTEpPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUNCKOM (PU3HUECKON HAYKH;

e - [ICHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB,;

e 2) rpa:KJIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e - TOTOBHOCTh K aKTMBHOMY YYacTUIO B OOCYXJEHHUU OOIIECTBEHHO
3HQUMMBIX UM OTUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN (PU3UKY;

e - OCO3HaHUE BAXKHOCTU MOPAJIbHO-ITUYECKUX MPUHIUIOB B JACSITEIHLHOCTH
YYEHOTO;

e 3)3CTEeTUYECKOro BOCIIUTAHMSA:

e - BOCIPUSITHE ICTETUUECKUX KAaYeCTB (PM3MUECKON HAYKHU: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'O IMO3HAHMS:

e - OCO3HAaHHME IIEHHOCTH (PU3NUECKON HAYKHM KaK MOIIHOTO HHCTPYMEHTa
MO3HAHHUS  MHUpA, OCHOBBI  Pa3BUTHUS  TEXHOJOTHH,  BaKHEWIIEH
COCTaBJISIIOIIEN KYJIbTYPBI;

e - pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTHU, UHTEPECA K HCCIIEI0BATEIbCKON
JIeATEIIbHOCTH;

e 5) (¢opmupoBaHusi KyJLTYpPbl 3I0POBbSI W 3MOLNOHAJIBLHOIO
0J1aromnoJry4us:

e - OCO3HaHUE IIEHHOCTH Oe30macHoro ooOpas3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTU MpaBUI O€30MacHOTO MOBEACHUS Ha
TPAHCIIOPTE, Ha JIOPOrax, C JIEKTPUUECKUM U TEIJIOBBIM 000PY/I0BAaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - copMHPOBAHHOCTH HaBbIKa pedIEeKCHH, MPU3HAHUE CBOEro IpaBa Ha
OIMOKY M TAKOTO e MpaBa y APYroro 4ejaoBEKa;

e 6) TPYA0BOr0 BOCIIMTAHUS:

e - aKTUBHOE Yy4YacTHE B PEUICHUM MPAKTHUYECKUX 3a7a4y (B paMKax CEeMbH,
oOpa3oBaTelbHON OpraHu3alvy, TOpojaa, Kpas) TEXHOJIOTUYECKOW U
COLIMAJIbHOM HAIpaBJI€HHOCTH, TPEOYIOIIMX B TOM YHUCIE€ M (PU3MYECKHX
3HAHM;

e - UHTEPEC K MPAKTUYECKOMY M3YUCHHIO PO eCcCUii, CBI3aHHBIX ¢ (PUBUKOM;

e 7) 3K0JIOTMY€CKOr0 BOCIIUTAHUS

e - OpPUECHTAllUSI Ha MPUMEHEHHE (PU3NUECKUX 3HAHUU JJIsI pElICHUs 3a/lad B
o0JlacTh OKpY’Karollel Cpejbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKUA UX
BO3MO>KHBIX MOCJIEACTBUM [T OKPYKAIOIIEH CPEJIbI;

e - OCO3HAHHUE I100ALHOrO XapaKTepa IKOJIOTUYECKUX MpoOiIeM U MyTed ux
pelieHus;

e 8) ajanTanuu K U3MEHSAKIIMUMCSH YCJIOBUSAM COLHUAIBHON U NMPUPOIHOI
cpeabl:



- HOTpG6HOCTB BO B321PIMOI[€I>1CTBPIPI IIpHU BBIIIOJHCHUHA I/ICCJ'ICI[OBEIHI/Iﬁ u
ITPOCKTOB (1)H3H‘I€CKOI>1 HapaBJICHHOCTH, OTKPBITOCTHL OIIBITY W 3HAHHAM

ApYTHUX;

e - TIOBBIIICGHUE YPOBHS CBOEH KOMIIETEHTHOCTU Yepe3 MNPAKTUUYECKYIO
JeSTENbHOCTD;

e - TMOTPeOHOCTH B (POPMHUPOBAHMM HOBBIX 3HAHWUM, B TOM YHUCIE
dbopmynIupoBaTh UJEH, MOHATHUS, TUNOTE3bl O (PU3MYECKUX OOBEKTaX U
SBJICHUSIX;

e - oOco3HaHuE€ AePUIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B
00JacTH (PU3UKHU;

e - IUIAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUM HOBBIX (PU3UUECKUX
3HaHUK;

e - CTPEMJICHHE AaHAJIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJBI,
oOlIecTBa M 3KOHOMHMKH, B TOM YHCIIE€ C HCIOJIb30BAaHUEM (PU3UYECKHX
3HaHUK;

e - OIICHKA CBOMX JEWCTBUHA C YYETOM BIIMSHHUSA HAa OKDPYXKAIOLIYIO Cpexy,
BO3MOYHBIX TJI00QJIBHBIX MOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATDI

B pesynprare ocBoeHHs mporpammbl Mo (pu3MKe Ha ypOBHE OCHOBHOTO
oOmero  oOpa3zoBaHus y  oOywaromerocss  OyayT  c(OpMHUpPOBaAHBI
MeTamnpeaMeTHbIe pe3yJbTaThl, BKJTIOUAIOIITIE MO3HABaTENIbHbIC
yHHUBEpCaJdbHbIe Yy4YeOHbIE MACWCTBHUS, KOMMYHUKATHBHBIC YHHBEpPCAJIbHBIC
ydeOHbIe ACHCTBUS, PETYIATUBHBIC YHUBEPCATbHbBIC YUEOHBIE CHCTBHSL.

ITo3naBaTe/ILHBIE YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHﬁ

ba3oBble Jiornyeckue AeiicTBUA:

e BBUBJISATH M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKH OOBEKTOB
(s1BNIEHUN);

e YCTaHaBIIUBAaTh CYIIECTBEHHBI MpPHU3HAK KJacCU(UKALMU, OCHOBAHUS
JUTst 0000IIEHUS U CPABHEHUS;

e BBIIBJIATH 3aKOHOMEPHOCTH W MPOTHBOPEUYUS B pPaccMaTpUBAEMBIX
(dakrax, JaHHBIX W HAONIOACHUSX, OTHOCSIIMXCA K (PU3HYECKUM
SBJICHUSIM;

e BBIIBJISATH NPUUYUHHO-CIIEJICTBEHHBIE CBA3M NPH U3YyUYEHUU (PU3UUECKUX
ABJIGHUA W TIPOLIECCOB, JE€JNaTh BBIBOJAbI C HCIOJb30BAHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHHUH, BbIIBUTaTh THIOTE3bI
0 B3aUMOCBSI3SIX (PU3NYECKUX BEJIUYMH;

e CaMOCTOSATEIBHO BBIOMpAaTh CHOCOO perleHus y4yeOHoW (usnyeckoi
3a/1auM (CpaBHEHUE HECKOJIbKUX BAPUAHTOB PEIICHUS, BEIOOP Haubosee
MOJXOJSILEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTenbcKne 1eiiCTBUS:

* HCIOJIB30BaThb BOINPOCHl  KakK  MCCIEIOBATEIbCKUNA  MHCTPYMEHT
MO3HAHUS;

e TIMPOBOAUTH IO CAaMOCTOATEIBHO COCTABJICHHOMY IUIaHY  OIIBIT,
HECJIOKHBI (U3UUECKUI HKCIIEPUMEHT, HEOOJIbLIOE HCCIIEIOBAaHUE
(hU3UYECKOTO SIBJICHUS,

e OLICHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTb HH(POPMAILIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;



CaMOCTOSITEIbHO  (OpMyYJIUPOBaTh  O0OOIIEHHSI U  BBIBOJBI MO
pe3ynbTaTaM NPOBEAEHHOr0 HAOJIOICHUS, ONIBITA, UCCIIEI0BAHMS;
MPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKUX
MPOIIECCOB, a TaK)XE BBIIBUTATh MPEJNOJIOXKEHUS 00 UX Pa3BUTUU B
HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

NPUMEHSTh PA3JIMYHbIE METObI, THCTPYMEHTBI U 3alPOChl IIPU MOUCKE
1 0TOOpe MH(POPMALIUK UM JAHHBIX C YYETOM MPEAT0KEHHONU yueOHON
dbuznyeckou 3a1auu;

aHAJIM3UPOBATb, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH
MH(OPMAIUIO Pa3IUYHBIX BUIOB U OPM MIPEACTABICHHUS;
CaMOCTOSATEJILHO BBIOMPATh ONTUMAJIBHYIO (OpPMY MpEACTaBICHUS
uH(pOpMaAlMM U WUIIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HTHOU rpa@uKoi U MX KOMOMHALUSAMU.

KOMMyHI/IKaTHBHLIe YHuUBEpPCAJIbHLIC yqeﬁﬂme l[eﬁCTBHSI:

B X0/ie 00CYXJIeHHUs y4eOHOro Marepuaa, pe3yjabTaToB Jad0paTOPHBIX
paboT M MPOEKTOB 3aJ1aBaTh BOIPOCHl MO CYIIECTBY OOCYX AaeMoii
TEMbl M BBICKA3bIBaTh WJEH, HALEICHHbIE HA pEUICHUE 3aJaud U
nojJiep>kaHue OJaroxenareIbHOCTH OOLIEHUS;

COIMOCTABIISATh CBOU CYXJICHHUSI C CYXICHUSMU JPYTMX YYaCTHUKOB
Jyanora, OOHapy»KMBaTh pazMyue U CXOACTBO MO3UIINIA;

BBIpaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMUCbMEHHBIX TEKCTaX;
NyOJMYHO MPEACTAaBIATh PE3YJbTAThl BBIIOJHEHHOIO (PU3NYECKOTO
OMbITa (3KCIEPUMEHTA, UCCIEOBAHUS, IPOEKTA);

NOHMMAaTh M  MCHOJIb30BaThb  MPEUMYIIECTBA  KOMaHJIHONM U
WHIUBUIYAIbHOM paOOThl MpPU PEIIEHUU KOHKPETHON (u3nyecKon
poOJIeMBI;

NPUHUMATh LEIM COBMECTHOM  JI€ATENbHOCTH, OpPraHU30BbIBATh
JNEUCTBUA N0 €€ JIOCTHKEHHUIO: paclpeleisaTh poyik, OOCYXIaTbh
MPOIIECChl U PE3YyJbTAaThl COBMECTHOW paboThl, 0000IIaTh MHEHUS
HECKOJIbKMX JIIOJICH;

BBINIOJIHATH CBOIO 4acTh pabOThI, JOCTUrasi KAUECTBEHHOIO pe3yJibTaTa
[0 CBOEMY HANpaBJICHUIO U KOOPJIMHHUPYSI CBOU ACHCTBUS C JIPYTUMU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh KAYECTBO CBOErO BKJIaJa B OOLIMU MPOIYKT MO KPUTEPHSM,
CaMOCTOATENIBHO CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PerJIHTI/IBHI)Ie YHuBEpPCaJdbHLIC yqeﬁnme )]EﬁCTBPISI

Camoopranusanus:

BBISIBJISITh  MPOOJIEMBl B JKM3HEHHBIX M y4e€OHBIX CHUTyalHUsX,
TpeOYIOIIUX JJIsl PEIIeHHs] PU3NYECKUX 3HAHMIA;

OPUEHTUPOBATBCS B PA3JIMYHBIX MOAXOAAX TMPUHATHA PpELICHUN
(MHIMBUAYaTbHOE, PUHATHE PELICHUS B IPYIIE, NPUHATUE PEUICHUI
rpynmnoim);

CaMOCTOSATEJILHO COCTAaBJISATh AITOPUTM PELICHUS (PU3MYECKOW 3aJ1auu
WIA IUIAaHA HCCIIENOBaHUS C Y4YETOM MMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTHpOBaTh MpejjaracMble
BAPUAHTHI PEUICHUN;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJIL, AMOIUOHAJIBLHBIN NHTE/NJIEKT:



JlaBaTh AJEKBATHYIO OLEHKY CHUTyallud M I[pearaTh IUlaH €€
WU3MEHEHUS;

OOBSACHATh TNPUYUHBI JIOCTHOKEHHUS (HEIOCTHXKEHHS) pe3yJbTaToOB
JeSATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM YHCJIE B XOJ1 BBIIIOJTHEHUS
(U3HYECKOr0 MCCIENOBAaHMSA WM I[POEKTAa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHHUBILUXCS CUTYyallMil, YCTaHOBJIEHHBIX OIIHUOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LIeJIU U YCIOBUSAM,;

CTaBUTh Ce€0sl Ha MECTO JpPYyroro 4eloBeKa B XOA€ CIOpa WIH
JUCKYCCUM HAa HAy4yHyIl TEeMy, [OHMMAaTh MOTHUBBI, HAMEpPEHHUSA U
JIOTUKY Jpyroro;

NPU3HABATh CBOE MPABO HA OLIMOKY NPH pElIEHUU (PU3MYECKUX 3a]ay
WIHM B YTBEPKACHUSAX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JIPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K koHly oOyueHus B 7 Kjacce NpeaMETHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: (U3UUYECKUE W XUMHUYECKUE SIBJICHUA,
HaO0JII0ICHUE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, EAUHULBI (PU3NYECKHUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUA BeulecTBa (TBEPIOE,
KUIKOE, Tra3000pa3HOE), MEXaHMYECKOE JBWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPAMOJIUHEHHOE), TPAEKTOpHs, PaBHOJEHCTBYIOLIAS
cuna, Jgedopmanus  (ympyras, —IUIacTHUYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh gBieHus (quddy3us, TEMIOBOE JBUKEHUE YaCTHUIL
BEILIECTBA, PABHOMEPHOE JIBJKEHHE, HEPAaBHOMEPHOE JIBIKEHHE,
WMHEpLMs, B3aUMOJCHUCTBUE TEJ, PABHOBECHE TBEPABIX TEI C
3aKpEIUIEHHOM OCBhI0 BpalleHHs, I[epefada JaBJIeHUs TBEPABIMU
TeJIaMu, >KUJIKOCTSIMHM M Ta3aMu, aTMOC(EpHOE [aBlICHUE, IJaBaHUE
T€J, NPEBpAIlCHUs] MEXaHWYECKOM SHEpPruM) MO ONHMCAHUI0 HX
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JTaHHOE (DU3UYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHbIX (PU3UYECKHX SIBIICHUUA B
OKpYXalollleM MHpE, B TOM 4YHce (PU3NYECKUE SIBJICHUS B MPHUPOJE:
NPUMEPHI JBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B KUBOW U HEXUBOU
npUpoAe, ACHCTBUE CHIIBI TPEHUS B NPUPOJEC U TEXHUKE, BIUSHUE
aTMOC(EpHOro AaBJCHUS HA KUBOM OPraHHU3M, IUIABAHHME PbIO, pbluaru
B TEJ€ YeJOBEKa, MPU 3TOM MEPEBOJMUTH IMPAKTHUECKYIO 3a7ady B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHbIE CBOIMCTBA (MpU3HAKHU) (PU3NUECKUX
SIBJICHUIA;

ONKCHIBATh W3YYEHHBbIE CBOMCTBA Tell M (PU3MYECKUE SBICHUS,
UCIONB3ysd (U3MYECKUE BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH
BEILECTBA, BpEMs, IyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHUJIA YIPYTOCTH,
CWJIa TSKECTH, BEC Tella, CHJa TPEHHWs], JaBjeHue (TBEPIAOro Tea,
KUJKOCTH, Tra3a), BBITAJKHUBAIOLIAs CHJIA, MEXaHH4YecKas padora,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KOA(D(PHUIUEHT MOJIE3HOTO
JIEUCTBUSA MEXaHU3MOB, KHHETUYECKAsl M IOTEHLIMAJIbHAS SHEPIUsl), pU
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (DU3UUECKUN CMBICT HCIOJIb3YEMBIX
BEJIMYUH, HX OO0O3HAYEHUS M E€IUHULBI (PU3NYECKUX BEIUYHH,



HaXOoJUTh (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (DU3NYECKYIO BETUUYUHY C
JPYTUMHU BEJIUYMHAMH, CTPOUTH TpaUKH H3YyYEHHBIX 3aBHUCHUMOCTEN
(U3UYECKUX BEJIMYUH,

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MYECKUE SIBIEHUS U IPOLECCHI,
UCIIOJb3ys MpaBWiIa CIOXKEHUS CUl (BIOJIb OJHOM MpsiMOil), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumesna, IpaBUIO PaBHOBECHS pblyara
(bmoka), «30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpaHEHUs
MEXaHUYECKO PHEPruu, NPy 3TOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (DU3UYECKUE SBJICHUS, MPOLECCHl U CBOWCTBA TEN, B TOM
Yyuciie M B KOHTEKCTE€ CHUTYallUd MIPaKTUKOOPUEHTHUPOBAHHOTO
XapaKkTepa: BBISBIATh PUYMHHO-CIEJCTBEHHbBIE CBA3H, CTPOMUTH
oOBsicHEeHHE U3 1—2 JIOrMYEeCcKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YEeHHBIX
CBOMCTBA  (IUM3MYECKUX  SIBICHHMM, (PU3MYECKUX  3aKOHA  WJHU
3aKOHOMEPHOCTH;

pemarb pacuy€THhlE 3a7auu B 1—2 JEWCTBHS, HUCIHOJb3YS 3aKOHbI U
dbopmyiibl, cBsi3bIBatOlME (PU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHAIIN3a
YCIOBHSI  33Ja4yd  3aluChiBaTh KpPaTKOE YCIOBUE, IIOJICTABIATH
(du3nueckre BeIMYUHBI B (OPMYJIbl U MPOBOJUTH PACUETHI, HAXOIUTh
CIPABOYHBIE JaHHbIE, HEOOXOAUMBIE JUISI pELIEHUsl 3a/lay, OLICHUBATh
PEATMCTUYHOCTh MOJYYE€HHOH (PU3MUECKON BEINYUHBI,

pacno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MpPU MOMOIIU
(U3HYECKMX METOJIOB, B OINHWCAHUM MCCIEIOBAaHUS  BBIJIEIAThH
MPOBEPSIEMOE MPEINOT0KEHNE (rumoresy), paznuyaTh 151
MHTEPHPETUPOBATH MOJYUYEHHBIN pe3ybTaT, HAXOAUTh OIIUOKHU B XOJI€
OIIbITA, JIEJIATh BBIBOJBI IO €T0 pe3yJIbTaTaMm;

IPOBOJUTH OMBITHl 1O HAOMIOACHHUIO (PU3NYECKUX SBICHUN WU
¢u3uYeCcKuX  CBOMCTB  TeI: dbopmyupoBaTh  IPOBEPSIEMbIE
NPEANOIOKEHUsd, CcoOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOIO
000pyI0BaHUs, 3alUChIBATH XOJ1 ONbITA U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATH MPSMbIE MU3MEPEHUsI PACCTOSHMS, BPEMEHH, MACChl Tela,
o0BbEMa, CUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIOIOBBIX U
nM(ppoBBIX TPUOOPOB, 3aMKUCHIBATh IMOKAa3aHUsS MPUOOPOB C Y4YETOM
3aJIaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOM BETUUMHBI
OT IPYroM C UCHOJb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MyTH
PaBHOMEPHO JBMXXYLIErOCs TeJla OT BPEMEHHU JIBHXKEHMS Teia, CUIIbI
TPEHUSI CKOJIBXKEHHSI OT Beca TeJla, KauecTBa 00padOTKH MOBEPXHOCTEM
T€J1 U HE3aBUCUMOCTH CHJbl TPEHHS OT IUIOIIAIU CONPUKOCHOBEHUS
T€J, CUJIbl YIPYTOCTU OT YJIMHEHUS NPYKUHbBI, BbITAJTKUBAIOUIEH CUIIbI
OoT 00BbEMa MOrPY>KEHHOM YacTH Tejla U OT IUJIOTHOCTH KHUJKOCTU, €€
HE3aBUCUMOCTH OT IUIOTHOCTUM T€Ja, OT TIJIYyOMHBI, HAa KOTOPYIO
IIOTPYKEHO TEJNO, YCIOBUN IUIABAHUS TEJI, YCIOBUM PAaBHOBECHS pblyara
u OJIOKOB), y4acTBOBaThb B IJJAHUPOBAHUM Y4YE€OHOTO HCCIEIOBaHUA,
coOMpaTh  yCTAaHOBKY W  BBINOJHATH  W3MEPEHHs,  CIEIys
NPEJIO)KEHHOMY  IJIaHy, (UKCHpPOBAaTh pe3yJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIUYMH B BUJE MPEIIOKEHHBIX TAOIHI] U
rpauKoB, 1eaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

MPOBOJUTH KOCBEHHbIE M3MEPEHMS (PU3MUYECKUX BEJIMYMH (IJIOTHOCTh
BEILECTBA JKUIKOCTU W TBEPAOrO TeJja, CUila TPEHUS CKOJIbKEHUS,
JABJIECHUE BO3/JyXa, BBITAIKUBAIOIIAsg CHUJIA, JIEUCTBYIOIIAs Ha
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NOTPYKEHHOE B JKUAKOCTb TENO, KO3(DPHUIMEHT MOJIE3HOrO ACHCTBUSA
IPOCTBIX MEXAHU3MOB), CJeAys MNPEIJIOKEHHON HWHCTPYKUUU: TpHU
BBINIOJIHEHUH M3MEPEHUI cOOUpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBIUMCIISTh 3HAUEHNE UCKOMOMW BEJIMUMHBI,

coON0JaTh MpaBWia TEXHUKM Oe30macHOCTH Mpu  pabore ¢
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHIUIIBI IEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JTUHAMOMETP, COOOILIAIOIIHUECS COCYIbl, OapoMeTp,
phIYar, IOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHIUIBI JICHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONUCaHUA (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOAOIPOBOJA, THAPABIMYECKUNA TIpecce,
MaHOMETp, BBICOTOMED, IIOPIIHEBOM HACOC, APEOMETP), HCIOJb3Ys
3HaHMSI O CBOMCTBaX (PU3MYECKUX SIBICHUM U  HEO0OXOAHMbIE
(bu3nyYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH TMpUMEpHl  (HaXoAWTh HWHGOPMALMIO O MpHUMEpax)
MPAKTUYECKOTO MCIOJb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOMU
YKU3HU JUIsl oOecreueHns 0e30MacHOCTH MPU 00pallleHruu ¢ pudopamMu
U TEXHUYECKUMH yCTPOICTBAMU, COXPAHEHHMSI 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEICHMSI B OKPYIKAIOLIEHN CpEE;
OCYUIECTBJISITh OTOOpP HMCTOYHUKOB HH(popMauuu B HHTepHere B
COOTBETCTBMM C 33JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCSA 3HAHUM M TYTEM CpaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIICNIATh MH(POPMALIMIO, KOTOpas SBISIETCS MPOTUBOPEUYMBOM WIIN
MOKET OBbITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU  BBINOJHEHUM YYEOHBIX 33JaHUl  Hay4yHO-
NOMYJSIPHYIO JIUTEpaTypy (PU3NYECKOTro colepKaHusl, CIPABOYHBIC
Marepuaibl, pecypcbl cetu  MHTepHer, BiaAeTb NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMALMKU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHMKOB MH(pOpMaLUU PU3NYECKOTO COAEPKAHUS, B
TOM YHUCJIE IyOJUYHO JeJIaTh KpaTKHE COOOIIEHHS O pe3ysbTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBAHHWI, MpPU BSTOM TI'PaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM MOHATUMHBIA anmapatr Kypca (U3UKH,
COIMPOBOXK/IaTh BBHICTYIUICHHE MPE3EHTALINEH;

IPU BBIIIOJIHEHUH Y4YE€OHBIX MPOEKTOB M UCCIENOBAHUN paclpelesTh
00s13aHHOCTH B TPYyNIIE€ B COOTBETCTBUHU C IMOCTABICHHBIMH 3a/ladyaMH,
CIIEITh 3a BBINOJHEHUEM IUIaHa JAEUCTBUM, aJ€KBAaTHO OLICHUBATh
COOCTBEHHbIM BKJAJ B  JIEATEIBHOCTb TIPYHIbl, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHCHUE OKPYKAIOIIHX.
KOHIly oOyueHus B 8 KJjacce IpeIMETHbIE pe3yjbTaTbl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: Macca M pasMeEpbl MOJIEKYJ, TEIIOBOE
JBW)KECHUE aTOMOB W MOJIEKYJ, arperarHble COCTOSIHMSI BEILECTBA,
KpUCTAJUIMYECKHE U aMOP(HBIE TeJa, HACBILIEHHBIM U HEHACHIIICHHBIN
nap, BJIQXHOCTb BO3JlyXa, TEMIEpaTypa, BHYTPEHHsSI JHEPIUS,
TEIUIOBOM  JIBUraTellb,  JJEMEHTAPHBIA  DJEKTPUYECKUU  3apsif,
AIEKTPUYECKOE II0JIE, IPOBOJAHUKA U JHUDJIEKTPUKH, THOCTOSHHBIN
ANEKTPUYECKUHN TOK, MArHUTHOE TOJIE;



pasnuyarh SBJIEHUSA (TEIJIOBOE PAaCIIMPEHUE U CXKATUE, TeIlonepeaaya,
TEIUIOBOE  PAaBHOBECHE, CMauyMBaHWE, KalWUISpHbIE  SIBJICHUA,
UCIIapeHue, KOHJIEHCallUs, JIaBJICHUE, KpUCTaNIA3aIus
(oTBEpAEBaHUE), KUIIEHWE, Temionepenaya (TEIUIONPOBOAHOCTb,
KOHBEKIMS, U3IyUEHUE), FJIEKTPU3alUs TeJl, B3aUMOACHCTBUE 3apsii0OB,
JENUCTBUS AIEKTPHUUECKOTrO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJIEWCTBHE MAarHUTOB, JIEHCTBUE MATHUTHOT'O MOJI HA MPOBOJAHUK
C TOKOM, DJJEKTPOMAarHUTHasT HWHAYKUUSA) MO ONHCAHMIO HX
XapaKTEpHbIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIHUX
JTaHHOE (DU3UYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHBIX (PU3UYECKHX SIBIICHUH B
OKpPYXalollleM MHpE, B TOM 4HcCe (PU3NYECKUE SIBJICHUS B IPHUPOJE:
MOBEPXHOCTHOE HATSDKEHHE M KallWJUISIPHBIE SIBIIEHUS B MPUPOJE,
KpUCTalbl B npupone, uznydeHue CoiHia, 3aMep3aHue BOJAOEMOB,
MOpcKkue Opusbl, oOpa3oBaHUE pOChI, TymaHa, WHEs, CHera,
ANIEKTPUUECKUE SABJICHHUS B aTMoOc(epe, AJIEKTPUUYECTBO KHMBBIX
OpraHMW3MOB, MarHMUTHOE€ Toyie 3emiM, JApeiid MoaCcoB, POJib
MarHUTHOTO TOJIA JUISl KU3HHM Ha 3emiie, MOJISIPHOE CHUSHHE, MPU 3TOM
NEPEeBOIUTh  NPAKTUYECKYI0  3aJady B  y4eOHyk,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SBICHUM;
ONKCHIBATh W3YYEHHBbIE CBOMCTBA Tel M (PU3MYECKUE SBICHUS,
UCTIONIb3Ysl  (PU3MYECKUE BEIWYMHBI (TEMIlepaTypa, BHYTPEHHSA
DHEPrus, KOJMYECTBO TEIUIOTHI, yJAeNbHas TEIUIOEMKOCTh BEILECTBA,
yJAelibHas TEeIUloTa IUIABJICHMS, yJeJbHas TEeIuloTa MmapooOpa3oBaHUs,
yAelibHas TEeIUIoTa CropaHusl TOIUIMBA, KO3(PQUUHEHT MOJE3HOro
JIECTBUSA TEIJIOBOM MalllMHBI, OTHOCUTENbHAs BJIAXHOCTh BO3/yXa,
ANEKTPUYECKUI 3apsl, Cuia TOKa, OJJIEKTPUUYECKOE HalpsHKEHHE,
CONPOTHUBJIEHUE TNPOBOJAHUKA, YAEIbHOE CONPOTUBICHUE BELIECTBA,
paboTa ¥ MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUH IPABUIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI HUCIOIb3YEMbIX BEJIMUYMH, 0003HAYEHUS
U €IMHULIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOLINE
JAHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH
rpayKy M3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tell, (pU3MYECKUE SIBICHUS U IPOILECCHI,
HCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUn
CTPOEHHUs  BELIECTBA, MPUHLMI  CYNEpHO3UIMM  moied  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsna, 3akoH Owma ajis
ydacTka 1enu, 3akoH /[xoyns—JIeHua, 3aKkoH COXpaHEeHHs SHEPTUH, pU
TOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMChIBaTh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€  CHUTyallud  NPAKTUKOOPUEHTHUPOBAHHOTO  XapakrTepa:
BBISIBJISITh IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JIOTUYECKHUX IIaroB ¢ ONopoil Ha 1—2 U3yUYEHHBIX CBOWCTBA (PU3UYECKHUX
ABJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pelarb pacuy€THhIE 33Jauu B 2—3 JICWCTBHS, HUCIOJb3yS 3aKOHbI U
dbopmyIibl, cBsi3bIBatOlME (PU3MYECKUE BEJIMUYMHBI: HA OCHOBE aHAIIN3a
YCIIOBHSI 33J1a4M 3alHChIBATh KPATKOE YCIOBHE, BBISBISITH HEJOCTATOK
JAHHBIX JUIS pEIIeHMs] 3aJayd, BbIOMpATh 3aKOHbI U  (HOPMYJIbI,
HEeoOXoauMble JUIsl €€ peuieHusi, IPOBOAUTh PACUETHI M CPaBHUBATh



MOJIyYEHHOE 3HA4Y€HHE (PU3MYECKOW BEJIIMYMHBI C HU3BECTHBIMU
JTAaHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEHIUTh MNpPU IMOMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMHCAHUE UCCIIEIOBAaHUS, BBIIEIAThH
IIPOBEPAEMOE MPEIINOJIOKEHUE, OLICHUBATh IPABWIBHOCTh MOPSAKa
IIPOBEICHUSI HCCIIEIOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU
(Gu3MUEeCKMX CBOMCTB Tel (KanWUISpHBIE SBJICHMS, 3aBUCUMOCTh
JABJIEHUSI BO3/yXa OT €ro 00bEéMa, TEMIEPATYpPbl, CKOPOCTH Ipoliecca
OCTBIBaHHUS M HArpeBaHMsl NpPH M3IYYEHUU OT LBETa H3JIydarouen
(mormoimaroniei) MOBEPXHOCTH, CKOPOCTh HCHApPEHUss BOJbBI OT
TEeMIIepaTypbl )KUJIKOCTH MU IUIOIIAJIN €€ MOBEPXHOCTHU, AJIEKTPHU3aALUs
TE€1 W B3aUMOJCHCTBUE AJIEKTPUUYECKUX 3apsA0B, B3aMMOJEHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIW3alisl MATHUTHBIX TOJIEN MOCTOSHHBIX
MarHuTOB, JACWCTBUS MArHUTHOTO IIOJS HA MPOBOJHHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUIATENSI OCTOSHHOIO
TOKa): (OpMYJIMPOBATh MPOBEPSIEMbIC NPEANOI0XKEHUs, COOUpaTh
YCTaHOBKY M3 IPEIJIOKEHHOI0 00OpYAOBaHMS, OMUCHIBATH XOJ ONBITA
1 (OpMYIUPOBATH BHIBOIBI,

BBINIOJIHATh ~ MPSIMbIE  HU3MEPEHHUS] TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTU BO3[yXa, CWJIbl TOKA, HANpPsDKEHHUS C HUCIHOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB U NATYUKOB (PU3UUECKUX BEIIMYUH, CPABHUBAThH
pe3yabTaThl  MU3MEpPEHU ¢ y4€TOM  3aJlaHHOM  aOCOJIFOTHOM
NOTPEIIHOCTH;

MIPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKOM BETUUMHBI
OT JpPYroll € HCIHOJb30BAHUEM IMPSAMBIX H3MEPEHHH (3aBUCUMOCTh
CONMPOTHUBJIEHUS] MPOBOAHUKA OT €ro JUIMHBI, IUIOMIAJA MONEPEYHOTO
CEUYEHMs] U YJIEJTbHOIO CONPOTHUBIICHUS BEIECTBA NPOBOJHUKA, CHIIBI
TOKa, MAYILIEro 4Yepe3 IMPOBOJHHUK, OT HANpPsDKEHUS Ha IPOBOJHUKE,
HCCJIEIOBAHUE TMIOCJENI0BATEIbHOIO W MNapaJIeIbHOTO COEIUHEHUN
IIPOBOJIHUKOB): IUIAHUPOBATh HUCCIEIOBAaHUE, COOMPATh YCTAHOBKY WU
BBINIOJIHATD U3MEPEHMUS, CIEAYs NPEJI0KEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH B BUJE TaOMUL M TpauKOB,
JIeJaTh BBIBOJIBI 110 PE3YJITATAM UCCIEAOBAHUS;

IIPOBOJUTh KOCBEHHBIE HM3MEpEHUs (PU3MYECKUX BeauyuH (ylerabHas
TEIJIOEMKOCTh BEIIECTBAa, COINPOTHUBICHHE IMPOBOJIHMKA, padoTa u
MOIIIHOCTb JIEKTPUUYECKOr0 TOKA): IUIAHUPOBATh U3MEPEHHUsI, COOMPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYs MPEUIOKEHHON UHCTPYKIIHH,
Y BBIUHCIISATh 3HAYEHHUE BEJINYUHBI,

coOi0aTh MpaBWia TEXHUKM Oe30omacHOCTH Ipu  pabore ¢
71a00paTOpHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHUUIBl JEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONUcaHud (B TOM YHCIIE:
CUCTEMA OTOIUIEHHUS IOMOB, TUTPOMETp, MapoBas TypOUHa, aMIIEpPMETP,
BOJIBTMETP, CUETUMK AJIEKTPUUECKOW 3HEPIHH, DJIEKTPOOCBETUTEIIbHbBIE
pUOOPBHI, HarpeBaTEIbHbIE AIEKTPOIPUOOPHI (npumepsr),
ANEKTPUUECKUE MPEIOXPAHUTENH, IIEKTPOMATHUT, JJIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), MCHOJb3ys 3HAHMS O CBOMCTBax (PU3MYECKHX
SBJICHUI U HEOOXOANMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIbHbBIC
npuOOpsl MO CXEMaM M CXEMaTUYHbIM PHUCYHKaM (KUAKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATE]Ib BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl JIEKTPUYECKHUX
Hened ¢ MOCIENOBATENbHbIM U MapajuIeIbHbIM — COECIUHEHUEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHble  OOO3HAYEHHS  DIJIEMEHTOB
ANEKTPUYECKUX LETIEH;

NPUBOJIUTHL MOpUMEPHl  (HAXOAUTh HWH(OpMaNMIO O TpUMEpax)
MPAKTUYECKOTO UCIOIb30BaHUsl (PU3UUYECKUX 3HAHUN B MOBCEIHEBHOU
JKU3HU U1 o0ecriedeHus 0e30MacHOCTH MpU 0OpaIlleHUH ¢ IpUuOopamMu
U TEXHUYECKUMH YCTPOUCTBAMHM, COXPAHEHUS 3/I0POBbSI U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MTOBEACHUS B OKPY KaIOILIEH CPEJIE;
OCYIICCTBIISITE IOMCK HMH(pOpMAruu (QU3MYCCKOTO COINCPIKAHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM M MYTEM CpaBHEHUS
JIOTIOJIHUTENIbHBIX MCTOYHUKOB BBIJCIATh HH(OpMAIMIO, KOTOpas
SBJISIETCSI POTUBOPEUUBOM MU MOXKET ObITh HEIOCTOBEPHOM;
UCIOJb30BaTh NPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM  Hay4HO-
NONYJISIPHYIO JINTEPATYpy (PUBMUECKOTO COACPKAHUS, CIPaBOYHBIC
Matepuanbl, pecypchl ceth  MHTepHer, BiadaeTh OpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYIYIO;

CO3/1aBaTh COOCTBEHHBIC NMUCbMEHHBIE U KPATKUE YCTHBIE COOOIICHUS,
0006mass mHPOpMALMIO K3 HECKOJbKUX HMCTOYHHKOB (PU3NUECKOTO
COJIEp>KaHMsl, B TOM 4YHCIE MYyOJMYHO TMPEACTABIATh pPE3yJIbTaThl
MPOCKTHOM WJIM MCCIIEIOBATEIILCKOM  JIEATEIbHOCTH, MPU ITOM
rPaMOTHO MCIIOJb30BaTh H3YYEHHBIA TMOHSATUWHBIA amnmapar Kypca
($bU3UKH, COTPOBOXKIAThH BHICTYIJICHUE MTPE3CHTAIEH;

MPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIIEIOBAHUN (DU3UYECKUX
MPOLIECCOB paclpelesaTh 00A3aHHOCTH B IPYINIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJl1a4aMH, CJICAUTH 3a BBIMOJIHEHUEM IJIaHa JIEUCTBUI
U KOPPEKTUPOBATh €ro, aJiekBaTHO OILICHUBATh COOCTBEHHBIM BKJIAJl B
JIEATEIIbHOCTh IPYIIIIHI, BBICTPauBaTh KOMMYHHUKATUBHOE
B3aUMO/ICHCTBUE, IPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

KOHIly oOyueHus B 9 KJjacce INpeAMETHBbIE Pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUM:

UCTIONb30BaTh TMOHATHS: CHUCTEMa OTCcuéTa, MaTepualbHas TOYKa,
TpaeKTOpHS, OTHOCHUTEIHHOCTD MEXaHUYECKOTO JIBUOKCHHUS,
nedopmanus (ynpyras, miacTuueckas), TpeHue, [EHTPOCTPEMUTEIHHOE
YCKOpEHHUE, HEBECOMOCTh M TEPETPYy3KH, LEHTP TSKECTH, aOCOITIOTHO
TBEPIOE TENO, LEHTP THKECTH TBEPJAOTO Tela, paBHOBECHE,
MEXaHUYECKUE KOJIeOaHMsI U BOJHBI, 3BYK, MH(PPA3BYK U yIbTPa3BYK,
DJIGKTPOMArHUTHBIE BOJIHBI, IKaja 3JEKTPOMArHUTHBIX BOJH, CBET,
ONMU30pYKOCTh M JaJbHO30PKOCTh,  CIEKTPhl  WUCIyCKaHUS U
NorJoleHus, anbda, Oera- U raMMa-u3JIy4eHHs, U30TOMNbI, sAEpHas
YHEPreTHKa,

pa3nuuaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKCHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKEHUE, CBOOOTHOE
najieHue  Tel, pPaBHOMEPHOE  JBMKEHHE TI0  OKPYXKHOCTH,
B3aMMOJICHICTBHE TEN, PEaKTHMBHOE JBWKCHHE, KoJjebaTenbHOe
JIBIKEHUE (3aTyxaroUMe W BbIHY)XJICHHbIE KoJieOaHUs), pPE30HAHC,
BOJIHOBOE€  JIBIDKEHHE,  OTPaKEHHUE  3ByKa,  MPSIMOJUHEIHOE
pacmpocTpaHeHHe, OTpPaXCHHE W TPEJOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTPAKCHHE CBETA, Pas3liO’KEHHE OEJNOro CBETa B CIEKTP U



CIIOKEHUE CIEKTPAJIbHBIX LBETOB, JMUCIEPCUS CBETA, €CTECTBEHHAas
PaJOaKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTPa M3JIyUYECHHS)
N0 OINHUCAHUI0O HUX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh IMPOSIBJICHUE M3YYECHHBIX (PU3UYECKHX SIBJICHUUA B
OKpYyXaroleM MHupe (B TOM yucie (U3HYECKHE SIBICHUS B MPHUPOJE:
OPWIMBBlL W OTJIMBBL, JBWXKEeHUE TulaHeT CONHEYHOM CHUCTEMBI,
PEaKTUBHOE JBW)XEHHE JKUBBIX OpPraHMW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHYECKHE BOJIHBI, I[yHaMH, 3XO,
L[BETA TEJ, ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJIIOrMYECKOe IeHCTBUE
BUJIUMOT'O,  YJIbTPA(QHUOJETOBOTO U PEHTTEHOBCKOIO  HU3JyYEHHUH,
€CTECTBEHHBI  PAaJMOAKTUBHBIA  (OH,  KOCMHUYECKHME  JIyuH,
pPaJMOAaKTUBHOE  W3JIyYeHHE MPUPOJHBIX MHUHEPAJIOB, JEHCTBUE
pPaJMOAaKTUBHBIX M3JIyYEHUH Ha OpraHU3M YeJIOBEKa), MpU 3TOM
NEPEeBOIUTh  NPAKTUYECKYID  3aJayy B  y4eOHy,  BBIIEIATH
CYIIIECTBEHHbIEC CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SBICHUM;
ONKCHIBATh W3YYEHHBbIE CBONCTBA Tell M (PU3MYECKUE SBICHUS,
UCIOJIb3Ysl (PU3NYECKHUE BEIMYUHBI (CPENIHSAS U MTHOBEHHas CKOPOCTh
TeJa NpU HEPABHOMEPHOM JIBUJKEHUH, YCKOPEHHE, IEpEMELIEHUE, MY Th,
yIJ0Basi CKOPOCTb, CHJIa TPEHUs, CUja YINPYTrOCTH, CHJIA TSHKECTH,
YCKOpPEHHE CBOOOJHOrO MaJEHUsl, BEC Tella, UMITYJIbC Tela, UMITYJIbC
CWJIbI, MEXaHHuYecKasi paboTa M MOIIHOCTb, MOTEHIMAIbHAS SHEPIrUs
Tena, MOAHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS HEPTUs
C)KaTOM NPY>KUHBI, KUHETUYECKas SHEPIus, IOJHas MeXaHU4YecKas
JHEpPrus, MEepUOj U YacToTa KoJieOaHWH, JJIMHA BOJHBI, T'POMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTeib MPEIOMIICHUS
Cpellbl), MpPU OINMCAHWU MPABWIBHO TPAKTOBaTh (PUINYECKUN CMBICI
UCIIOJIb3YEMbIX BEIMYMH, OOO3HAYEHHUS U E€JUHULBI (PU3NYECKHUX
BEJIMYMH, HAXOAUTb (POPMYJIbI, CBS3BIBAIOLIME JaHHYIO (DU3HMYECKYIO
BEJIMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TIpadUKH H3YUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MYECKUE SIBIEHUS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS SHEPIHH, 3aKOH BCEMUPHOIO TATOTEHUS,
OPUHIMUI CYNEPHO3UIUU CUJI, NPUHUUI OTHOCUTENIbHOCTU [ amwies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHbl COXPAHEHUs 3apsiIOBOIO M MacCOBOIO
qyucell TMpU SAEPHBIX pPEAKUUAX, OPH 3TOM JaBaTh CJIOBECHYIO
(GOpMyIMpPOBKY 3aKOHa M  3alUChIBaThb €ro  MaTeMaTU4yecKoe
BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCT€  CHUTyalud  NPAKTUKOOPUEHTHUPOBAHHOTO  Xapakrepa:
BBISIBJISITh IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHUE U3 2—
3 JOrMYyeckux IIAaroB € ONOpPOM Ha 2—3 U3YYEHHBIX CBOMCTBA
(bu3HYECKUX ABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;
pemiatb pacy€THble 3ajaud (omMparolluecs Ha CHCTeMy U3 2-—3
YpaBHEHUH), MCHOJb3Yysd 3aKOHBI U  (OPMyJbl, CBS3bIBAIOILINE
(¢u3nuecKre BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a/Jayu
3aMHMChIBATh  KPATKOE yCIOBHUE, BBIABIATh HEAOCTAIOIINE  WIIU
M30bITOYHBIE JAHHBIC, BHIOMPATH 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE
JUISL pELIeHMs, MPOBOJUTH PACUETHI U OLICHUBATh PEATUCTUYHOCTH
MOJIYYEHHOT'O 3HAaYeHUS (PU3HUECKOW BEJINYUHBI;



pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh MpPU IMOMOIIU
(U3HYECKUX METOJIOB, UCIIOJIb3Ysl OMHCAHUE UCCIIEIOBAHUS, BBIIEIAThH
IIPOBEPAEMOE MPEIINOJIOKEHUE, OLICHUBATh IPABWIBHOCTh MOPSAKA
NPOBEICHUSI MCCIIEOBaHUs, JeJlaTb BbIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUH U OIBITOB;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU
(bu3HYECKUX CBOMCTB TN (M3y4YeHHE BTOPOro 3akoHa HproTOHA, 3aKkoHa
COXpaHEHUs! SHEPIHH, 3aBUCUMOCTh MepUoja KOJIEOAHUN MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a 1 )KECTKOCTH MPYKUHBI U1 HE3ABUCUMOCTb OT
aMIUTUTYAbl MaJIbIX KOJeOaHuM, MNPSMOJUHEUHOE pacnpoCTpaHEHUE
CBETa, pa3JlOXKEeHUE Oenoro cBeTa B CHEKTpP, H3YYEHUE CBOMCTB
M300paKEHUS B IJIOCKOM 3€pKalie U CBOMCTB M300pakeHMsI IIpeIMETa B
coOuparoiel JuH3e, Ha0II0IeHUE CIIOIHBIX U JIMHENYaThIX CIIEKTPOB
U3JITyYEHHUsI): CAMOCTOSITENIbHO COOMpPATh YCTAHOBKY U3 HM30BITOYHOIO
Habopa 00Opy/IOBaHMS, OMHUCHIBATH XOJ OIbITAa U €r0 PE3yIbTaThl,
bopMyIHpPOBaTH BHIBOJIBI,

OPOBOAUTH TPU HEOOXOAWMOCTH CEPUI0 TPSIMBIX H3MEPEHHIH,
ONpeJeNsisi CpeAHee 3HaueHHEe U3MepsAeMOor BeIUYMHbl ((poKycHOe
paccrosiHue coOuparomiell JuH3bI), OOOCHOBBIBATH BBIOOP cIlOcoOa
U3MEpEeHHUs (M3MEPUTENLHOTO TpUbdopa);

MPOBOJUTh MCCIIEIOBAHNUE 3aBUCUMOCTEM (PU3MYECKUX BEIUYHUH C
UCTIOJIb30BAaHUEM MPSMBIX U3MEPEHHH (3aBUCUMOCTH MyTH OT BPEMEHHU
IIPU PaBHOYCKOPEHHOM JABWXEHUM 0€3 HayalbHOU CKOPOCTH, NMEPHOJa
KOJI€OaHHI MaTeMaTUYECKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yIila OTpaKeHHUs CBETa OT yrJja MaJIeHUus W yIia MpejloMJIeHUs OT yria
NajJieHus): IUIAaHUPOBATH MCCIIEIOBAHUE, CAMOCTOSITEIbBHO COOMpaTh
YCTaHOBKY, (DUKCUPOBATHh pE3YyJIbTAaThl MOJIYYEHHOW 3aBHCHUMOCTHU
($U3UYECKUX BEJIMYMH B BHUJI€ TaONMUIl U rpadUKoB, JAeiaTh BBHIBOJLI MO
pe3yibTaTaMm UCCIIEIOBAaHUS;

IPOBOJUTH KOCBEHHBIE W3MEpEeHHs] (U3NYECKUX BEIMYUH (CpemHss
CKOPOCTb M YCKOpCHHE Tela IpH PaBHOYCKOPECHHOM JBI)XCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs, )KECTKOCTh MPYKUHBI, KO3PPUUHUEHT
TPEHUSI CKOJIBXKEHUS, MEXaHUYecKass padoTa M MOIIHOCTb, 4acTOTa U
NepuoJl KOoJeOaHUl MaTEeMaTUYECKOrO0 M MPYKUHHOTO MAasiTHUKOB,
ONTHYECKass cuja CcoOMparolleld JIMH3bL, PAJUOAKTUBHBIA  (POH):
IUIAaHUPOBATh U3MEPEHUs, COOUPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIMIOJHATh ~ WM3MEPEHUs, CJleays MPEeAIOKCHHON  WHCTPYKIIUH,
BBIUMCIISITh 3HAYCHHWE BEIWYMHBI W aHAIW3UPOBATh TOJIYYCHHBIC
pEe3yJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHUI;

coON0aTh MpaBWia TEXHUKM Oe30omacHOCTH Ipu  pabore ¢
71a00paTOpHBIM 000PYIOBAHUEM;

pa3nuyaTb OCHOBHbBIE MPU3HAKU H3YUYEHHBIX (PU3NYECKUX MOJEINICH:
MaTepualibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBIA MCTOYHHMK
CBETa, JIy4, TOHKAas JIMH3a, IJIJaHETapHas MOJEJIb aToOMa, HYKJIOHHas
MOJI€JIb AaTOMHOTO SI/IPA;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3YyYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha UX ONUcaHud (B TOM YHCIIE:
CHOUAOMETpP, JATUYUKHU IOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, pakera,
9XO0JO0T, OYKHM, MEpUCKon, (oToanmapar, ONTHYECKHUE CBETOBOJBI,
CHEKTPOCKOM, J03UMETp, Kamepa BuibcoHa), MCHOJB3Yys 3HAHUSA O



CBOMCTBaX (U3MUECKUX SIBICHHMM M HeoOXxoauMmble (U3MUECKue

3aKOHOMEPHOCTH,;
UCIIONb30BaTh CXEMBI M  CXEMAaTHYHbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTEITBHBIX npudOpOB 17}

TEXHOJIOTUYECKUX MPOLECCOB IMPU PELIEHUU Y4eOHO-NPAKTHUYECKHUX
3aJ1a4y, ONTUYECKUE CXEMBI ISl MIOCTPOCHUS M300pPaKEHHUI B TIOCKOM
3epKajie U coOuparoiiel JIuH3e;

NPUBOAUTH MpUMEpPbl  (HaXOAUTh HWH(GOPMALMIO O MpUMepax)
MPAKTUYECKOTO MCIOJb30BAHUS (PU3NYECKUX 3HAHUN B MOBCEHEBHOU
YKU3HU JUIsl oOecreueHns 0e30MacHOCTH MPU 00pallleHruy ¢ pudopaMu
Y TEXHUYECKUMH yCTPONCTBAMU, COXPAHEHHMS 310POBbSl U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEAECHUS B OKPY KAIOILEH CPEJIE;
OCYUIECTBJISITh IMOUCK HH(pOpMaUuu (PU3HYECKOrO0 COAEpXKaHUSA B
WuTepHeTe, caMOCTOATENbHO (QOpMYyJIHpYysl TOMCKOBBIM  3ampoc,
HaXOJIUTh  NYTH  ONPEIEICHUS  JOCTOBEPHOCTU  MOJYYEHHOU
uH(pOpMAIMM Ha OCHOBE HMMEIOUIMXCS 3HAHUM W JIONOJHUTEIbHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHUl  Hay4yHO-
NOMYJSIPHYIO JIUTEpaTypy (PU3NYECKOTro colepKaHHsl, CIPABOYHBIC
Marepuaibl, pecypcbl cetu  MHTepHeTr, BiIaAeTb NpUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi MHPOPMALMKU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
uH(pOpPMAIMU U3 HECKOJIIBKUX MCTOYHHKOB (PM3HUECKOrO COAEpPIKAHUSA,
myOJIMYHO MPEACTABIIATh pe3ynbTaThl MPOEKTHOU WIH
MCCJIEI0BATENBCKON JESATENBHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBIM TOHATUIHBIA anmapar HM3y4aemMoro paszeiia (U3MKd U
COMNPOBOXK/IaTh BBICTYIUICHUE MPE3EHTALUEeH ¢ Yy4e€TOM O0COOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.
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Pa3neu 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
1.1 ®du3snka - HayKa O PUpoae 2
1.2 PusnyuecKue BEINYHHbI 2 1
13 EcTecTBeHHOHAy4HBIN ) |
' METO/I TIO3HAHUSI
Uroro no pazaeny 6
Pa3nea 2. [lepBoHavyaibHble CBeleHHS O CTPOEHHH BellecTBA
2.1 CrpoeHnue BelecTsa 1
JBrokeHue u
2.2 B3aMMOJICVCTBUE YaCTHI] 2 1
BELIECTBA
73 ArperatHble COCTOSIHUS )
’ BEIllECTBA
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' TEJAMH, KUIKOCTIMHU U
razamu
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HanmenoBanue KosmuecTBo yacos
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2.1 3apspKeHHBIE Tena U UX 7 1
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2.3 MaruuTHbl€ SIBJICHUS 6 1 1.5
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2.4 P 4
WHIYKIIHS
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9 KUIIACC
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Ne duekTpoHHbIe (LM pOBbLIE)
pa3iejioB U TeM KonTtpoibHble IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpamMmel padoThI padoThI
Pa3znen 1. Mexanuveckue siBJICHUSA
MexaHnueckoe
1.1 JBUKEHHE U CIIOCOObI 10 1
€ro OnucaHus
1.2 BsauMmogeiicTBue Ten 20 1 3
1.3 3aKOHBI COXPAHECHUSI 10 3
Hroro no pazneny 40
Pa3nen 2. Mexanuveckue KoJie0aHUsl U BOJHBI
Mexanunueckue
2.1 7 3
KosneOaHus
MexaHu4ecKre BOJIHBI.
2.2 8 1 3
3ByK
Uroro no pazaeny 15
Pasjen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
DNeKTpOMarHuTHOE
ToJIe U
3.1 6 2
3JE€KTPOMArHUTHBIE

BOJIHbI




Wroro no pazneny 6

Pa3nen 4. CBeToBbI€e SABJICHUSA

3aKOHBI
4.1 6
pacrpocTpaHeHHUs CBETa

JIMH3EI ¥ OONTHYECKHUE
4.2 6
puOOpbI

43 Paznoxenue 6enoro 3
’ CBETa B CIIEKTP

Uroro no pazaeny 15

Pa3gen 5. KBaHTOBLIE IBJICHUSA

Ucnyckanne u
5.1 MHOTIJIOIEHUE CBETA 4
aTOMOM

CtpoeHne aTOMHOTO

5.2 6
sanpa

5.3 S nepHbie peakuun 7

Hroro no pazaeny 17

Pasnen 6. I[loBTopuTebHO-00001a1011IMIT MOAY 1B

IToBTOpEHME U
6.1 000011eHne 9
coJiep’KaHus Kypca

¢u3uku 3a 7-9 xnace

Utoro no pazneny 9
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IHOYPOYHOE INTAHUPOBAHUME

€CTECTBEHHbIE HAyKU
U3Y4aroT MPUPOAY.
EcTecTBeHHOHAy4HBIN

7 KJIACC
Ne KoaunvecTBo yacos
DJIEeKTPOHHBIE
Jlara nudppoBLIe
n | Tema ypoka KonTposabHbie MpakTnyeckune p
Bcero U3ydeHus o0pa3oBaTe/ibHbIE
/ paboThbI paGoThI
pecypcbl
n
®du3nka — HaykKa o

| npupoze. SBneHns 1 https://m.edsoo.ru/
npupoibl. Puszndeckue 35YPBIWSK
SIBIICHUS
MexaHudeckue, TCIIOBEIC,

) DIIEKTPUYECKHE, | https://m.edsoo.ru/
MarduTHBIE, CBETOBBIE, HeuUs3L6H
3BYKOBBIE SIBJICHUS

3 DOU3NUECKUE BEIMIUHBI U i https://m.edsoo.ru/
UX U3MEPEHUE 6ZYFTFPAT
Ypok-ucciieroBaHue
"U3mepenne Temneparypsl

4 npu H(FMO U K1 K§CTZ§FO 1 1 hutps://m.edsoo.ru/

P HHH R VQGCNSIMP
TEpPMOMETPA U JATYNKA
TeMuneparypbl"
5 Kak ¢uzuka u npyrue 1 https://m.edsoo.ru/

3LPP2HPX?2




METOJ, TTIO3HAHMSL.
Onwucanne puzmyecknx
SIBJIEHUU C IIOMOILIO
MozAeaeH

Ypok-ucciie1oBaHue
"[IpoBepka rumnoTe3sl:
JaIbHOCTD I10JIETA [IapUKa,

https://m.edsoo.ru/

6 | mymentoro 9YLZITEMU
TOPU30HTAIBHO, TEM
0oblIe, YeM 0OJIbIIIE
BBICOTA ITycKa"

CrpoeHue BeliecTsa.

7 OnbIThI, TOKA3LIBAIOIINE https://m.edsoo.ru/
JUCKPETHOE CTPOCHUE F5PU40LYR
BEILIECTBA

2 JIBr>KeHUE YacTull https://m.edsoo.ru/
BeIleCTBa HQ31SNIF3
VYpok-uccienoBanue

9 «OTBITH IO HAOITIOICHUTO https://m.edsoo.ru/
TEIIOBOr0 PacCLIUpPEHUS FT87UNTLS
ra3oB»

10 ArperaTHbl€ COCTOSIHUS https://m.edsoo.ru/
BEIIIECTBA STRDWACXM

11 B3anmocBsa3p MEXITY https://m.edsoo.ru/

CBOMCTBaMHU BEIIECTB B
Pa3HBIX arperaTHbIxX
COCTOSIHHSIX U UX

AWMI1DBI48




aTOMHOMOJIEKYJISIPHBIM
ctpoenreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI
BOJbI

MexaHnyecKkoe JIBMKEHUE.

https://m.edsoo.ru/

12 PaBHOMEpHOE 1 AW6CCIHBI
HEPaBHOMEPHOE JBUKECHUE

13 Cxopocts. Enunuiist https://m.edsoo.ru/
CKOpPOCTH 29GPTJAKL

14 Pacuer nytu u BpeMeHH https://m.edsoo.ru/
JBUKEHUS PVHMNWAUA
WNuepiusi. 3akoH HHEPIUY.

15 BzaumoneiicTBue Ten Kak https://m.edsoo.ru/
IpUYNHA NU3MEHEHUSA KX5510IBX
CKOPOCTHU JIBUKEHHUS TEI
[InoTHOCTH BeiecTBa.

16 | Pacuer mMaccel U 00beMa https.//m.edsoo.u/

0S71X3DPS
TeJa Mo €ro MIOTHOCTH
JlabopaTtopHnast pabota

17 0 https://m.edsoo.ru/
« .‘npeneneHI/Ie IJIOTHOCTH OH2IPXICX
TBEPIOTO TEJIa»

13 Pemenue 3anau no reme https://m.edsoo.ru/
"[InoTHOCTH BemecTBa" 50DYVYG49
Cuna Kak XapakTepucTuka

. https://m.edsoo.ru/

19 B3auMoeiicTBus ten. Cua

ynpyroctu. 3akoH ['yka

NVS56FY1G2




JlabopaTtopHnast pabota
«M3yueHne 3aBUCUMOCTH

https://m.edsoo.ru/

20 | pacTsxeHUs (z[e(bopMauHHB PYXXWEDHXE
MIPY>KUHBI OT MPUIIOKEHHOMN
CHUJIBD»

a1 SBnenue Tsarorenus. Cuiia https://m.edsoo.ru/
TSKECTH OCWIXFNQE
CBsi3b MEX]ly CHIION

2 TSOKECTU ¥ MacCOU TeJa. https://m.edsoo.ru/
Bec Tena. Pemenune 3amau 8PZHPV1YJ
o TeMme "Cuia Tsokect"

Cuna TsKecTH Ha ApyTUx
23 maHeTax. Puzndeckue heps:i/m.edsoo.ou;
) IM2DOKYLI
XapaKTEPUCTUKU TIIIAHET

24 N3mepenue cui. https://m.edsoo.ru/
JuHamomeTp ITIZGKCKH

https://m.edsoo.ru/

25 Bec tena. HeBecoMocTh UAOLSOSRE
CnosxeHnue 1ByX cui,

26 HaIIPaBJICHHBIX 110 OJHOMN https://m.edsoo.ru/
MPSMOM. L6SNUZVZS
PaBHonelicTBYIOIIAs CUIT

27 Pemnienue 3amad 1mo reme https://m.edsoo.ru/
"PaBHonelicTByrOMmas cui'” MKPXDZNX5

28 TpeHue CKoJIbXEeHUs U https://m.edsoo.ru/

TpeHue nokosi. TpeHue B

TA1EOSMMH




npupoac U TCXHUKE

JlaboparopHas pabota
«3yueHne 3aBUCUMOCTH
CWJIBI TPEHUS CKOJIbKCHHS

https://m.edsoo.ru/

29 OT CWJIBI JABJIEHUS U
A TAQP4B30A
XapakTepa
COTPUKACAIOLIUXCS
MMOBEPXHOCTEID)
Pemrenue 3amgad Ha
30 S — https://m.edsoo.ru/
1§ JIEHU
peneie 5 5YY23XXSD
PaBHOJEHCTBYIOIIEH CHITBI
Pemrenue 3amad 1mo remMam:
«Bec Tena», «['papuueckoe
31 306DBKCHIC CHIDY https://m.edsoo.ru/
u HHUE CHI
p ’ T9V639RZF
«Cuny,
«PaBHOIEMCTBYIOIIAS CHUII»
KonTponbnas padota mo
TeMaM: «MexaHnuecKoe
IBIKEHHEY, «Macca,
32 IUIOTHOCTLY, «Bec Tenay https://m.edsoo.ru/
’ ’ P4RO8WE4D
«['papuueckoe
M300paKeHHUE CUID»,
«CHIe»
HNasnenue. CriocoObI
33 N https://m.edsoo.ru/
y 25TVMI1FDL
YBEJIUYCHHUS TABJICHUS
34 JlaBneHue rasa. https://m.edsoo.ru/




3aBUCUMOCTH JTaBICHUS
rasa oT o0beMa,
TeMITepaTypbl

544YMX9WR

[Tepenaua naBneHus
TBEPABIMU TEIIAMM,

https://m.edsoo.ru/

35
JKUIKOCTSIMU U T'a3aMU. CG5P08NWO
3akou ITackans
JlaBieHue B JKHAKOCTH U

36 https://m.edsoo.ru/
ra3ve, BBI3BAHHOE KTT1219UC
NEUCTBUEM CHIIBI TSKECTH
Pertennie 3amau mo reme

37 1 https://m.edsoo.ru/
«JlaBiieHue B )KUIKOCTH U UHHCSRBEW
rase. 3akou Ilackamsa»

38 Coo6 https://m.edsoo.ru/

000IIIaI0IIUECS COCY/IbI THDBMDHR?
39 I UIbaBIHaecKuit Ihece https://m.edsoo.ru/
AP p 67X2LF396

40 Manowmerpsl. [TopimHeBon https://m.edsoo.ru/
SKAIKOCTHBIM HAacoC 5G846G7I8
ATtmocdepa 3emiu.
[IpuunHbI cyliecTBOBaHUS
BO3JIYIITHOW 00O0JIOUKH

41 3 3 https://m.edsoo.ru/

eMJIi. 3aBUCUMOCTh DROGZPWIM

aTMOC(EpHOTO J1aBJICHUS
OT BBICOTHI HaJl ypOBHEM
Mopst

42 | Bec Bo3ayxa. https://m.edsoo.ru/




ATMochepHoe 1aBlIeHHE

PYRNEDISY

N3mepenune atMochepHOTO

https://m.edsoo.ru/

43 nasieHus. OmbIT [R3TIPDA
Toppuuennu
3aBUCHUMOCTh

44 aTMOC(EepHOro JaBICHUS https://m.edsoo.ru/
OT BBICOTHI HaJl YPOBHEM YWIFWMZIJ
Mopst
bapomerp-anepounn.

45 A POMETD pomA https://m.edsoo.ru/

TMOC(epHOe TaBJICHHE Ha WBNXTPTGR

pa3IMYHBIX BBICOTAX

46 Pewrenne 3amay o reme https://m.edsoo.ru/
"AtmocdepHoe naBieHue" YWVWLS5TAL
JleicTBHE KUAKOCTH U Ta3za

47 D — https://m.edsoo.ru/

Py SMGIFR466

Teno. ApXumMea0Ba cuiia
JlaGoparopnast pabota
«Onpenenenune

48 . https://m.edsoo.ru/
BHVTaﬂKHBaIOLFeH CHITBI, TUA0IDLK?
NecTBYyOLIEH Ha Teo,
MOTPY>KEHHOE B JKUJKOCTb)»

49 | JlabGoparopHas paboTa 1o https://m.edsoo.ru/

Teme «VccimeqoBanue
3aBHCHUMOCTH Beca Teja B
BoJe OT 00BEMa
MOTPY>KEHHOM B KHUJKOCTh

OUOBGKKSW




qacTu TCiIa»

50

IInaBanune Texn

https://m.edsoo.ru/

UMAE9QI0Y
JlaGopaTtopnas pabota
"KoncrpyupoBanue
51 apeomeTrpa Ui https://m.edsoo.ru/
KOHCTPYUPOBAHUE JIOJKHA U BGOVBS63P
OIpeeIICHUE e€
rpy3onoabéMHoOCTH"
Penrenue 3amad mo reMam:
«IlitaBanue cyoB.
57 B https://m.edsoo.ru/
03yXOIUIABaHUEY, RIVHLAG0C
«JlaBneHue TBEpABIX TEM,
KUIKOCTEH U Ta30B»
https://m.edsoo.ru/
53 | Mexanuyeckas pabora IYIR6TTLS
54 MomuHocTs. Enunauiist https://m.edsoo.ru/
MOIIHOCTU 4UUXTHRIX
VYpok-uccienoBanue
55 "PacdéT MOIITHOCTH, https://m.edsoo.ru/
pa3BUBaEMOM MPHU MOIBEME GDB065558
o jectaune"
[IpocTeie MEXaHU3MBI.
56 p p https://m.edsoo.ru/
piuar. PaBHoBecue cui Ha SYRUOUGS?
peruare
57 | KourponbHas paboTa 1o https://m.edsoo.ru/

TEMC ((JI&BJ'ICHI/IC TBCPABIX

DWLOWQXQZ




TeJN, JKUAKOCTEH U ra30oB» /
Bcepocculickas
poBepoyHas pabora

PesepBHblit ypok. Pabora c
TEKCTAMH 110 TEME
«JlaBnenue TBEPABIX TEN,

https://m.edsoo.ru/

58
YKUIKOCTEN U ra3oBy / RFCSYBYF8
Bcepoccuiickas
IpoBepouHas pabora
Pbruaru B TexHuke, ObITY U
npupoxe. JlaboparopHas
59 p6p I[«I/I patop 0.5 https://m.edsoo.ru/
pabora ¢ cClIeIOBaHUE . KRIVOIXUT
YCJIOBHI paBHOBECHS
phIuara
Pemenue 3amay mo teme
60 y https://m.edsoo.ru/
«YcroBus paBHOBECHUS 6AXDHFSSN
phIdara
Koadduiment nonesHoro
JNIEUCTBUS MEXaHU3Ma.
61 TaGonaTopias baboTa 0.5 https://m.edsoo.ru/
patoptai p : 4AYEYZDMW
«M3mepenune KIIJI
HAKJIOHHOU IIOCKOCTHY
62 Pemenune 3agay mo teme https://m.edsoo.ru/
"Pabota, momuocth, KIT/[" VF5XBQLVS
Mexanuudeckasi SHEpTHsl.
https://m.edsoo.ru/
63 Kunernueckas u

NMOTCHIUAJIbHAA DHCPIUA

3HQE7HOYK




64 3aKOH COXpaHEHUs

MEXaHUYECKON IHEPIrUun

https://m.edsoo.ru/
46Y227PME

YPOK-3KCIIEPUMEHT 110
TeMe "DKCrepruMEeHTalIbHOE
OIIpEICIICHUE U3MEHEHHUS

https://m.edsoo.ru/

65 KAHETUYECKOH UH 1 1 SMIETYTZC
MOTEHITUATBLHOM SHEPTUU
MIPU CKaThIBAaHWU TeJja 1O
HaAKJIOHHOH IUIOCKOCTH"
Konrposnbnas padora mo

66 PaG 1 https://m.edsoo.ru/
TeMme «PaboTa 1 MOIIHOCTb. AECZITTEC
OHeprus» e
PezepBHblii ypok. Pabora c

67 TEKCTaMH IO TEME | https://m.edsoo.ru/
"MexaHn4ecKoe MIJIPGGSA3
nBIOKeHue"
PezepBHbliil ypok. Pabora c

68 "Pag 1 https://m.edsoo.ru/
TeKkcTaMu 110 TeMe "PadoTa. XTISMNZYM
MouHocTh. DHeprus"

OBIIEE KOJIMYECTBO 68 1

YACOB I10 ITPOTPAMME




8 KUIACC

KallWJUIAPHOCTb.
IloBepxHOCTHOE

Ne KoauvecTBo yacos
DJIEeKTPOHHBIE
Hara uudposbie
n | Tema ypoxa KoHTpoJibHbIE IIpakTHyeckue
Bcero HU3y4eHust o0pa3oBaTeJbHbIE
/ paGoThI paGoThI
pecypcsl
n
OCHOBHBIE NOJIOKEHUS
1 MOJIEKYJIAPHO- | https://m.edsoo.ru/
KMHETUYECKON TEOPUH U UX 10BIEJ8GQ
OTIBITHBIE TIOTBEPKICHUS
) Macca u pazmep aTOMOB U i https://m.edsoo.ru/
MOJIEKYJT OMIN4E3EH
Monenu TBEPIOTO,
3 KHJIKOTO U r12313006 a3HOTO 1 hitps://m.edso0.ru/
AROTO P HVW3WMRAS
COCTOSIHM BeIlleCTBa
OOBbsicCHEeHUE CBOWCTB
TBEPAOTrO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSHUIA { https://m.edsoo.ru/
BEILIECTBA HA OCHOBE DJYTZQHS&3
IIOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU
5 Kpucrannuueckue u i https://m.edsoo.ru/
amop(HBbIe Tena 8G73PVM40
6 CmauuBanue u 1 https://m.edsoo.ru/

7XZHOXTSK




HaTAXCHUC

TeruoBoe pacmmpenue u

https://m.edsoo.ru/

7 coxarue I3N30OKS8L
Temneparypa. Csi3b

2 TeMIEepaTypel co https://m.edsoo.ru/
CKOPOCTBIO TEILIOBOTO 5XSV6F15B
TIBIDKEHUS YaCTHI]

BuyTtpennsis sueprusi.
9 C 5 https://m.edsoo.ru/
IIOCOOEI I/Ij’;MeHeHI/I}I BBVCIOMHE
BHYTpPEHHEH YHEPruun
10 B https://m.edsoo.ru/
UJIbl TETUIONEPEIAun WEF4J3070P
Ypok-koH(hepeHIHs
"IIpakTueckoe

1 HCIIOJIB30BaHUE TEIIOBBIX https://m.edsoo.ru/
CBOIICTB BEIECTB U UU910QFZW
MaTepuasoB B IEJISIX
sHeprocoepexeHus"

12 KonngecTBO TEIIOTHI. https://m.edsoo.ru/
VY neapHas TEILIOEMKOCTD 88291DDIZ
YpaBHeHHE TEIOBOTO

13 Gananca. TemIooOMeH 1 https://m.edsoo.ru/

ca. 1CII00OMe P52QUVOQJE
TEMJIOBOE paBHOBECHE
14 | JlabopatopHas pabota https://m.edsoo.ru/

"UccnenoBaHue ABJICHUA
TerI000MeHa Mpu

FR2N6NSGV




CMEITNBAHUHT XOIOIHON 1
ropsiaei Boabl"

Pacuer koauuecTBa
TEII0ThI, HEOOXOAUMOTO

https://m.edsoo.ru/

15 JUISl HArPEBaHMS Tea U ISMRA IAPW
BBIZICISIEMOTO UM TIPH
OXJIAXKICHUU
JlaGoparophas pabota

16 "OmpeeneHIe VICTLHOI https://m.edsoo.ru/

pel ya 40IT1ZIAH

TEIUIOEMKOCTH BellecTBa"
DHeprus TOIUIMBA.

17 v https://m.edsoo.ru/

neabHas TEILIOTa 6RIATXYWS

CropaHus 202048 L 1O
IImaBienue u
OTBEp/IC€BaHUE

3 https://m.edsoo.ru/
KPUCTAJUIMYECKUX TEJl. THESA LPIF
V nennHad TEIioTa
IUIaBJICHUS
JlaGopaTtopnast pabota

19 "0 . https://m.edsoo.ru/

NpeAesieHue yAeIbHOU LCOXVHGHD

TEIJIOTHI IUIaBJIeHU Jpaa"

20 [TapooOpazoBanue u https://m.edsoo.ru/
KoHeHcanus. Mcnapenue CQG4DQKML

21 Kunenne. Y nennnas https://m.edsoo.ru/

TEIUI0Ta NapooOpPa30BaAHUS
Y KOHJICHCAITUH.
3aBUCHUMOCTh TEMIEpPaTyphl

Y7HDIM2GZ




KHUIICHUS OT aTMOC(EepHOTO
JaBJICHUS

Brnaxnocts BO3ayXa.
JlaboparopHuas paboTa

https://m.edsoo.ru/

"

22 Onpe):[eﬂeHHev TKP3TWOI1
OTHOCUTEJILHON BIIAYKHOCTHU
BO3IyXa"
Pemienue 3agau Ha

23 https://m.edsoo.ru/
oTpe/eleHUe BIaXKHOCTH NAXIEXGAL
BO3/lyXa
[TpuHIMIIBI paOOTHI
TEIUIOBLIX JIBUTATENEH.

24 Maposas TvoEHHa https://m.edsoo.ru/

POBAA TypOUHa. 6BKWSWYG6

JIBuraresb BHyTPEHHETO
CropaHus
KIIJI remoBoro

25 nBurarend. TemnoBbie https://m.edsoo.ru/
JIBUTATEIN U 3aluTa UJA3DRDOH
OKpY>Karollen cpebl
3aKOH COXpaHEHUs U

26 https://m.edsoo.ru/
MPEBPAILICHUS] SHEPTUU B B1KX6RPQY
TEIJIOBBIX IMTPOLIEcCcax

27 IToaroroBska K https://m.edsoo.ru/

KOHTPOJIBHOM paboTe 1o
TeMe ""TernnoBbIe ABICHUS.
H3MeHeHue arperaTHbixX
COCTOSHUH BemecTsa"

9AQS53CC7C




KonTponbhas pabota no

Teme "TernmoBbie IBJICHUS.

https://m.edsoo.ru/

28
H3MeHeHue arperaTHbIxX 0X03133KU
COCTOSIHUH BelecTBa"
Dnexrpusaims Tei. JIsa

29 pHsatt A https://m.edsoo.ru/
pO/Ia AIEKTPUIECKUX 9ES5KDOMD
3apsJI0B
Ypok-ucciieroBaHue

30 "DnexTpusanus Tea https://m.edsoo.ru/
WHIYKIUEN U IIpU JALQFK67]
COTMPUKOCHOBEHUH"
B3aumopeiictBue

31 ADSOKEHHLIX Teil. 3aKoH https://m.edsoo.ru/
SapIKe eIl KO LIJCQZZS9
Kynona
DNEKTPUUYECKOE TOJIE.
HampsxkeHHOCTH

3 https://m.edsoo.ru/
ANEKTPUYECKOTO TOJIA. NT9CZGZ 1]
[TpuHIUI CynIeprIO3UITHH
AIEKTPUYECKUX TOTEN
Hocurenu snextpuueckux

33 5 . https://m.edsoo.ru/
3apsAI0B. DJIEeMEHTAPHBIN AFOIKADMYV
3apan. CtpoeHue atoma

34 [IpoBogHUKY 1 https://m.edsoo.ru/

JTUBJIEKTPUKU. 3aKOH
COXpaHEeHUs
ANEKTPUUECKOTrO 3apsiaa

U8JR991PB




Pemrenue 3amaud Ha

https://m.edsoo.ru/

35 | mnpuMeHeHue CBOICTB SXWWOSWIS
ANEKTPUUECKUX 3aPsI0B
DNEeKTPUIECKUN TOK,
YCJIOBHS €T0

36 https://m.edsoo.ru/
CyIIIECTBOBAHMS. ISIMP3J3M
Hcrounuku
ANEKTPUYECKOTO TOKA

37 JIeNCTBUSA 2IEKTPUIECKOTO https://m.edsoo.ru/
TOKa SWUTCKVT
VYpok-uccienoBanue
"JlelicTBue

13 eKTOHIECKONO TToMs Ha I https://m.edsoo.ru/
SICKIPHHACCKOTO HO ZHMKZMA4IU
MIPOBOJIHUKHU U
TUDIIEKTPUKH"
DJIEKTPUYECKUI TOK B

39 https://m.edsoo.ru/
MeTaJulax, KUAKOCTIX U E4COOOYPF
razax

40 DnekTpuyeckas Lenb U €€ https://m.edsoo.ru/
COCTaBHBIE YaCTHU ROYW7KUDDO
Cuna Toka. JlaboparopHas

A1 pabora "M3mepenue u 0.5 https://m.edsoo.ru/
peryiupoBaHue CUIIbI ' 9LHHT7UNJIL
ToKa"

42 DNEKTPUIECKOE 0.5 https://m.edsoo.ru/

HarpsbkeHue. BoapTmerp.

X7P0JOFGH




JlabopaTtopHnast pabota
"Usmepenue u
peryinupoBaHue
HanpspkeHus"

43

CormpoTtuBienue
IIPOBOJIHUKA. Y I€JIbHOE
COIIPOTHUBIICHUE BEILIECTBA

https://m.edsoo.ru/
E8U05PC4AG

44

JlaGoparophas pabota
"3aBUCUMOCTh
AIIEKTPUYECKOTO
COTIPOTHBIICHHS
MIPOBOJIHUKA OT €T0 JJIUHBI,
TUTOIIAAH TTOTIEPEYHOTO
cedeHus u marepuaia

https://m.edsoo.ru/
4JDABGZNX

45

3aBUCUMOCTh CHUJIBI TOKA OT
HanpspkeHus. 3akoH Oma
I y4aCTKa e

https://m.edsoo.ru/

VEZPE7Q8Q

46

JlaboparopHas pabota
"HUccnenoBanue
3aBUCUMOCTH CUJIbI TOKa,
UIYILIETO Yepe3 Pe3UCTOoP,
OT CONIPOTHUBIICHUS
pe3ucTopa M HaANPSHKECHHS
Ha pe3ucrope”

https://m.edsoo.ru/
XS5THIN3RM

47

HOCJ’ICI[OB&TGJ'IBHOG u
napajjieJibHOC COCAUHCHUS
IMPOBOAHUKOB

https://m.edsoo.ru/

HJ99Q3493




JlabopaTtopHnast pabota
"IIpoBepka mpasuiia
CJI0’KEHUS HaNPSHKEHUH

https://m.edsoo.ru/

48
[IPU MIOCJIEA0BATEIILHOM VQ3VYPOTS
COETMHEHHH JIBYX
pe3ucTopoB”
JlaboparopHas pabota
"[IpoBepka npaBuiia s
49 poBep P https://m.edsoo.ru/
CHJIbI TOKa IIPH DPAXGEPZ]
napajuieIbHOM
COEIUHEHUH PE3UCTOPOB"
Pemenue 3amay Ha
5o | TPUMEHEHHE 3aKOHa Oma https://m.edsoo.ru/
JUISL pa3INYHOIO 19ZEFKZ74
COETMHEHMSI IPOBOJIHUKOB
PaboTa 1 MOUTHOCTB
5 « < < https://m.edsoo.ru/
AJIEKTPUYECKOIO TOKA. A0ATXYN3H
3akon Jlxoynsa-Jlenna
JlaGoparophas pabota
57 "Onpeznenenue paboThl U https://m.edsoo.ru/
MOIIIHOCTH 3JIEKTPUIECKOTO VRO2V&JHA
ToKa"
DeKTpUYeCKue enH U
NoTpeOUTENH
. https://m.edsoo.ru/
53 | SNEeKTpUYECKOU SHEPTUU B

obrTy. KopoTkoe
3aMbIKaHUE

1L3KZ2XI.M




ITocTosHHBIC MAarHuThbl, UX

https://m.edsoo.ru/

>4 B3aMMO/ICUCTBHUE KL1ZHIKQF
Ypok-ucciieroBaHue
55 "Wsyaene moneii https://m.edsoo.ru/
, IGL7RJQOR
MMOCTOSIHHBIX MAarHUTOB
MaruutHoe nose.
56 MarnuTHoe nosie 3emiu u https://m.edsoo.ru/
€ro 3HAYCHUE IS KU3HU R3XXJCRVK
Ha 3emie
[Toaroroska k
KOHTPOJILHOHM paboTe 1o
TeMe "DIeKTpudecKue
57 | 3apsansl. 3apspKEHHbIE Tena hitps://m.edsoo.ru/
N RTAI1IBICS
Y UX B3aUMOJICHCTBHUS.
[TocrosiHHBIN
ANEKTPUUECKUM TOK"
KonTponbnas padota mo
TeMe "DIIEKTPUYECKHE
3apsabl. 3apsHKEHHBIE Tela
53 U UX B3aUMOJICUCTBU. https://m.edsoo.ru/
ITocTostHHBIN ZISSW4ZTW
ANIeKTpUYEeCKHii ToK" /
Bcepocculickas
MpoBepoyHasi paboTa
59 PezepaHblii ypok. Pabora c https://m.edsoo.ru/

TEKCTaMU 110 TEME
"[ToCcTOSIHHBIH

EQRLKPTIU




ANEeKTpudecKuii Tok" /
Bcepocculickas
poBepoyHas pabora

60

OmnsIT Opcrena.
MarauTHOE€ I10JI¢
AJIEKTPUYECKOTO TOKa
MaFHI/ITHOG T10JIC KaTYHIKI/I
C TOKOM

https://m.edsoo.ru/
PCI1DMV4ID

61

[Ipumenenune
3JIEKTPOMArHUTOB B
texauke. JlaboparopHas
pabota "U3yuenue
NEUCTBUS MarHUTHOI'O
TOJIsI Ha TIPOBOIHUK C
TOKOM"

0.5

https://m.edsoo.ru/
KG8XDIUWD

62

DNeKTpOABUTATEINb
IIOCTOSTHHOTO TOKA.
Hcnons3oBanne
AJIEKTPOJIBUTATEICH B
TEXHUYECKHUX YCTPONCTBAX
U Ha TPaHCHOPTE.
JlabopaTtopnast pabota
"KoncTpyupoBanue u
n3yueHue paboThl
AJIEKTPOJABHUIATEIIS "

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

63

Omneitel @apanest. 3akoH
3JIEKTPOMATrHUTHOMN

https://m.edsoo.ru/
YSDW34FV0




nHaykuun. [pasumno Jlenna
DneKTporeHepaTop.
CrniocoObI monyyeHus

64 ANEKTPUYECKOU SHEPTHUH. { https://m.edsoo.ru/
DNEeKTPOCTAHIIMH Ha LMIC70D7A
BO300HOBJISIEMBIX
HMCTOYHHUKAX YHEPTUHU
IloaroroBka k

65 KOHTPOJIBHOM paboTe 1o | https://m.edsoo.ru/
TeMe "DIEeKTpUYECKHUE U GFS9PNC8B
MarHHUTHBIE SIBICHUA"
Konrposbnas padora mo

66 Tene "IIEKTHICCKIE 1 1 https://m.edsoo.ru/

EME T ICKTpHHECIe APBXXTADS

MarHuTHBIC SBIICHUS
PesepBHblii ypok. Pabora c

67 1 https://m.edsoo.ru/
TEKCTAMH 110 TEME ABSGKYOIX
"TennoBsie ABICHUS"
PesepBHbIii ypok. PaGora ¢

63 | https://m.edsoo.ru/
TEKCTaMH 110 TEME [SHXLLTXX
"MarauTHsIe SBJICHHS"

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68

14.5




9 KUIIACC

"OnpeneneHne yCKOpeHus

N Kosn4yecTBo 4acoB JJIeKTPOHHbIE
; Hata uudposbie
n/ Tema ypoka KonTpoJbubie IIpakTH4eckue
Bcero U3yYeHUSs o0pa3oBaTe/bHbIEC
n padoThI padoTbI
pecypchl
1 MexaHndeckoe IBIKEHIE. | https://m.edsoo.ru/
MarepuasibHast TOUKa UP3I88VCD
Cucrema otcyera.
) 0 ) https://m.edsoo.ru/
THOCUTEIIBHOCTD UWFLOO33T
MEXaHUYECKOIO JIBUKEHUS
3 PaBrOMEpHOE 1 https://m.edsoo.ru/
MPSMOJIMHEMHOE IBUKEHUE E65RWOZKO
HepaBHomepHOE
4 MPSIMOJIMHEMHOE IBUYKEHUE. 1 https://m.edsoo.ru/
Cpennsisi 1 MTHOBEHHas L043PYTGB
CKOPOCTh
[IpssmonuneitHOE
5 1 https://m.edsoo.ru/
PaBHOYCKOPEHHOE SKUYWCHBO
JBH)KEHUE. Y CKOpEHHE
CkopocTh IPSIMOJIMHENHOTO
5 PaBHOYCKOPEHHOI'O ) https://m.edsoo.ru/
neuxenus. ['papuk HXCDF37C8
CKOPOCTH
7 JlaGoparopHas pabota 1 1 https://m.edsoo.ru/

1KKINJFOS8




TeJa IpU PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIIOHHOM

IJI0CKOCTH"

g CBo0OogHOE najeHue Tell. https://m.edsoo.ru/
OnbiTel ["anumnes NMQA4GGEQ
PaBHOMEpHOE ABMXKEHUE TIO
OKpy>xkHOCTH. [lepuon n

9 qapi] 4 06ba }II) s A https://m.edsoo.ru/

CTOTA ODpATICHHA. PVRBIDTTH
JIunelinas u yriosas
CKOpOCTHU

10 enTpocTpemurenbHoe https://m.edsoo.ru/
YCKOpECHHUE OSLFGWFZY

1 [IepsrIii 3ak0H HproTOHA. https://m.edsoo.ru/
Bexkrtop cumbl T4DTURL3K

12 Bropoii 3akon HeroTOHA. https://m.edsoo.ru/
PaBHOelicTBYIOIIAS CHJIa SA28NGVEV

13 Tpernii 3akoH HproTOHA. https://m.edsoo.ru/
Cyniepnio3unusi cui XPFYG64RM
Pemenue 3anau Ha

14 https://m.edsoo.ru/
MIPUMEHEHNE 3aKOHOB GEM2SAHKO
Hprorona

15 Cuna ynpyroctu. 3akoH https://m.edsoo.ru/
I'yka BHBXXRIJ

16 Pemenne 3agau mo teme https://m.edsoo.ru/
«Cuia ynpyroctu» HML1AMNI2

17 JlaboparopHas pabota https://m.edsoo.ru/




«Onpenenenue KeCTKOCTH
MPY>KUHBD)

T4PAJAFV1

18

Cuna tpenus

https://m.edsoo.ru/

B4WPRAZR&I7

19 Pemenue 3amau no reme https://m.edsoo.ru/
«Cwuita TpeHus» PJDH2DCI9T
JlaboparopHast paboTa

20 "Onpenenenne https://m.edsoo.ru/
KodpUIIIEHTA TPEHUS C56RDSK X8
CKOJIbXEeHUS"
Permenne s+ 10 TeMe https://m.edsoo.ru/

21 "3akonbl Hetorona. Cuna VTAT38KBU
ynpyroctu. Cuna tpeHus" -
Cuia TSXKECTH U 3aKOH

2 BCEMUPHOI'O TATOTEHHUS. https://m.edsoo.ru/
Yckopenue cBOOOHOTO MEETXGF6Q
MaJCHUS
Ypok-koH(pepeHIHs
" JIBM>KEHHE TEJl BOKPYT

23 IPaBUTALIMOHHOTO LIEHTpa gtipégm;?; 0.1
(Conneunas cuctema).
lanaktuxun"
Pemteriue 3a1a: 10 TeMe https://m.edsoo.ru/

24 "Cuna TSKeCTH U 3aKOH VOIGVEYAT
BCEMHUPHOT'O TATOTEHUS" -

25 [TepBast kocmuyeckas https://m.edsoo.ru/

563XRG6ED




ckopocTh. HeBecomMocTh u
neperpy3Ku

PaBHOBecue marepuanibHON
TOYKH. AOCOIIIOTHO TBEPAOE
Teso. PaBHoBecue TBEPAOTO

https://m.edsoo.ru/

26 TeJa ¢ 3aKPETUIEHHON OChIO AONEMB459
BpalleHusl. MOMEHT CHUJIBI.
LlenTp TspKECTH
PaBHOBecue maTepuanbHON
TOYKH. AOGCOTIOTHO TBEPIOE

7 Teno. PaBHoBecue TBEPAOTO https://m.edsoo.ru/
TeJa C 3aKPeIyIEHHON OChIO GAMQWA4SLS
BpalleHusi. MOMEHT CHUJIBI.
LenTp TspKECTH
Pemrenue 3amau no reme

73 "Mowtenr crer. LleHTp https://m.edsoo.ru/

) 0QJSN205C

TSXKECTU
[ToaroroBka Kk KOHTPOJIBHOMN

29 pabote 1o Teme https://m.edsoo.ru/
"MexaHu4eCKOe IBUKCHUE. 8D7SUVXSJ
B3aumopeiictBue Ten"
KonTponbhas pabota mo

30 Teme "MexaHudeckoe https://m.edsoo.ru/
JBUXeHUE. B3auMoencteue J1BOUJ2YG
Ten"

31 Nmnynbce Tena. Ummynbe https://m.edsoo.ru/

CHJIBI. 3aKOH COXPAHCHUS

7PISBWQD?2




UMITyJIbca. YTIIPYroe u
HEyIPyroe B3anMOJECHCTBHE

Pemenue 3agay mo teme

https://m.edsoo.ru/

n
32 3aKOH COXpaHEeHUs LOOGEHSE9
umiyJbca'
Ypok-KoH(pepeHLHs
33 "PpeaKTI/IBHq())Cp BII;)KGHI/IC B hutps://m.cds00.ru/
8 3UH32H4RL
IIPUPOJIE U TEXHUKE"

14 Mexanudeckas padora u https://m.edsoo.ru/
MOIIIHOCTb ECOHVOYXP

35 PaboTa CHIIBI TSDKECTH, CHUIIBI https://m.edsoo.ru/
YOPYTOCTHA U CUIIBI TPEHUS Y4H20OMDHI
JlaboparopHast paboTa
«Ornpenenenrie paboThl CUITBI

36 TpeHUs [IPU PaBHOMEPHOM https://m.edsoo.ru/
JIBUOKEHUH Tella 10 609HFE1P8
TOPU30HTAIBLHON
MTOBEPXHOCTH»

37 CBs13b SHEPTUM U pabOTHI. https://m.edsoo.ru/
[ToreHnmanbHas 3HEPrust ZIFB7L5EF
Kunerunueckas sneprus.

33 T . https://m.edsoo.ru/

eopemMa 0 KHHETHYECKOU WEKXLINXVR
SHEPTruu WHAL/DNAYR

39 3aKOH COXpaHEHUsl SHEPTUU https://m.edsoo.ru/
B MEXaHUKE FMM2S69EB

40 JlaGopatopHas pabota https://m.edsoo.ru/




«3yueHue 3akoHa
COXpaHEHUs YHEPTUM»

0TVKEKIXB

KoneobarenbHoe IBUXKEHUE U

https://m.edsoo.ru/

41
€ro XapakTEPUCTUKHA 3EQ3BHBZ3
3aryxaromue KoixeOaHusl.

42 BriHyX/1IeHHBIC KOJICOaHMS https: //m.eds00.1u/

Y ' 3ZKD2M12
Pe3onanc

43 MaremaTuueckuil u https://m.edsoo.ru/
MPY>KUHHBIA MasiTHUKHA O71PZDM11
Ypoxk-uccienoBanue

44 «3aBHCUMOCTb Iepuoaa https://m.edsoo.ru/
Kosie0aHu# OT )KECTKOCTH BACA6R4KS
MIPYKUHBI U MacChl rpy3a»

45 [IpeBparienre 3Hepruu Npu https://m.edsoo.ru/
MEXaHUYECKUX KOJIeOaHUsIX RPN7BU655
JlaboparopHas paboTa

46 «OmpeneneHue 4acToThl U https://m.edsoo.ru/
nepuojia KojaebaHui FV1Y2NUGC
MIPY>KUHHOTO MasITHHKA
JlaboparopHast paboTa
«IIpoBepka HE3aBUCUMOCTHU

47 St https://m.edsoo.ru/
nepuojia KoaebaHuii rpysa, 6YGEHWSDT
MOABEIICHHOTO K HUTH, OT
MacChl Tpy3a»

48 MexaHu4eCcKHue BOJIHBI. https://m.edsoo.ru/

CBolCTBa MEXaHMYCCKUX

QHBQ3U5SXV




BOJIH. [IpogonibHBIE 1
MOTIEPEYHBIE BOJIHBI

VYpoxk-koHpepeHus
"MexaHU4eCKHUE BOITHBI B

https://m.edsoo.ru/

49
TBEPAOM TeJIE. 6PNOHXSJA
Ceiicmudeckue BOJTHBI"

50 3Byk. Pacnipoctpanenue u https://m.edsoo.ru/
OTpa’KCHHE 3BYKa NTZILRXDB5S
VYpok-uccienoBanue

5 "HaG https://m.edsoo.ru/

abioeHne 3aBI/ICI/IMOC’1;I/I SRPRGGZVS
BBICOTBI 3BYKa OT YaCTOThI
I'poMKOCTB 3ByKa U BbICOTA

5> A N https://m.edsoo.ru/
TOHA. AKyCTUYECKUI AOY3HSN3G
pe30HaHC
Ypok-koH(pepeHuus

53 "SI’) Gepen b https://m.edsoo.ru/

JBTPa3BYK U HH(PPA3BYK B AU3Z0S0TU
MIPUPOJE U TEXHUKE"
IToaroTroBka K KOHTPOIBHOU

54 pabote 1o Teme "3aKOHbI https://m.edsoo.ru/
coxXpaHeHusl. MeXaHn4eCcKue IYAJAVSTM
Kosie0aHusi ¥ BOJHBI"

Konrpomnbnas padora 1mo

55 TeMe "3aKOHBI COXPAHEHUSI. https://m.edsoo.ru/
Mexanuveckue KojaeOanus u ZND7744VH
BOJIHBI"

56 DIEKTPOMarHuTHOE IOJIE. https://m.edsoo.ru/




DJIEKTPOMAarHuTHHIE BOJTHBI KAKC7HSCG

57 CaoiicTBa
AIEKTPOMATHUTHBIX BOJIH
VYpoxk-konpepenuus "[lkana
ANIEKTPOMATHUTHBIX BOJIH.

5g P ——. https://m.edsoo.ru/

7E1J2VYO03
AJIEKTPOMATHUTHBIX BOJIH
JUTsl COTOBOM CBsI3H"
VYpok-uccienoBanue
"N3y4yeHue cBOMCTB
59 3JIEKTPOMAarHUTHBIX BOJIH C hups: tredsoo.nr
P SHN7BSEB4
MTOMOIIHI0 MOOMITBHOTO
tenedona"
Pemenue 3anay Ha

60 OIIpELIEJIEHUE YaCTOThI U https://m.edsoo.ru/
JUTUHBI 3JIEKTPOMAarHUTHOM WIGCO6QSN
BOJIHBI
DneKTpoOMarHuTHasi Ipupoaa

61 cBeta. CKODOCTE CBETA https://m.edsoo.ru/

Bera. Ck Th CBETA.
poct ZFGOBMGFX
BonHoBsie cBoliCcTBa cBeTa
Hcrounnku cBera.

62 [IpssmonuneitHOE https://m.edsoo.ru/
pacupocTpaHeHue CBETA. NLIADWAXN
3atmenust Connua u JIyHbl

63 3aKOH OTpa)KEHMsI CBETA. https://m.edsoo.ru/

3epkasia. Pemenue 3agad Ha

QONUKCDOB




IIPUMEHEHNE 3aKOHa
OTpa)KEHUs CBETA

[Ipenomnenue cBera. 3aKoH

https://m.edsoo.ru/

64
[PEIOMIIEHUS CBETA NF1PZFEV3
IlonHoe BHyTpeHHEE
OTpaK€HUE CBETA.
65 " https://m.edsoo.ru/
CIIOJIE30BAHHE IIOJIHOTO FZTHVEEIW
BHYTPEHHETO OTPAKEHUS B
OIITHYECKUX CBETOBOJAX
JlaGoparopHas pabota
"UccneqoBanue
66 3aBUCHUMOCTH yIJja https://m.edsoo.ru/
IIPEITOMIIEHHST CBETOBOT'O RBOOIT1OS
Jy4da OT yIJia MaJieHusl Ha
rpanune "Bo3ayx-crexsio""
Ypok-koHpepeHIus
"M cnonp30BaHye IOIHOTO
67 S — https://m.edsoo.ru/
yp p ' 0LIF63ZRU
CBETOBOJIBL,
OIITUKOBOJIOKOHHAS CBS3b"
68 JIunzel. OnTuyeckas cuia https://m.edsoo.ru/
JIMH3bI ZN702L97F
69 [TocTpoenune n3o0pakeHuit B https://m.edsoo.ru/
JIMH3aX MWU2YHLIN
70 JlaGoparophas pabota https://m.edsoo.ru/

"Onpenenenne GoKyCHOTO

3XTVNZNIJ




PacCTOSAHUS U ONITUYECKOMN
CHJIBI COOMpAroMIeit TNH3bI"

VYpoxk-koHpepeHus

https://m.edsoo.ru/

"

71 OnTHYecKre TMH30BLIE KKVRKOP3D
npubopsr"

7 I'ma3 xak ontuueckas https://m.edsoo.ru/
cucrtema. 3peHue KP1ACI9PW
Ypok-koH(pepeHIUsI

73 uﬁ) b deperu K https://m.edsoo.ru/

edextol 3penus. Kak ZKWLO3CHL
COXPaHUTH 3peHue"
Pasznoxenue 6e10ro csera B

74 cnektp. OneiTel HprOTOHA. https://m.edsoo.ru/
CrnoxxeHue CeKTpaIbHbIX ZPRFN4D5V
uBeToB. Jlucnepcus cBera
JlaGopaTtopHnas pabota
"OMnBITHI 1O PA3IOKEHUIO
0enoro cBera B CIEKTP U

75 https://m.edsoo.ru/
BOCTIPUSITHIO I[BETA ESISL6TCH
MPEIMETOB MPU UX
HaAOII0IEHUH uepe3
[IBETOBBIC (PUIBTPHI"

YPOK-IIpaKTUKYM
76 "BoIHOBBIE CBOMCTBA CBETA: https://m.edsoo.ru/

JucTepcusi, MHTeppepeHus
u qudpaknys”

AI1F3HB8Y9




OmnsiTel Pesepdopna u

https://m.edsoo.ru/

77
[UTaHETapHAas MOJEIb aToMa P922QVEIV
73 IToctynater bopa. Monens https://m.edsoo.ru/
aToma bopa OBJPHE0G2
Hcnyckanue u NMorionieHue
79 K https://m.edsoo.ru/
CBeTaUaTOMOM. BaHTHI. MOLRTHPCO
JInnenyaTele CIIEKTPHI
YPpok-npakKTUKyM
30 "I§a6m(f) CHIC }(IJHeKT oB https://m.edsoo.ru/
Aen P INCLNW296
HCITY CKaHHUSI
31 P .. https://m.edsoo.ru/
aJIMO0AKTUBHOCTh U €€ BUJIBI Py —
20 Ctpoenue aTOMHOTO sJpa. https://m.edsoo.ru/
Hyknonnas Mmonens IRVFSKOFK
23 PannoakTuBHBIE https://m.edsoo.ru/
npeBpartenus. M3orons RA796TPSP
Pemnrenue 3amad mmo treMe:
’4 "p https://m.edsoo.ru/
aJMOaKTUBHEIC WX2HOPIS6
npeBpaiieHus"
]5 N https://m.edsoo.ru/
epuoJ noJrypacrnaja WZDICOES7
VYpoxk-koHpepeHus
26 "PagnoakTUBHBIE U3JTYyUYEHUS https://m.edsoo.ru/
B [IpUpOJE, MEAULIUHE, X1J4002C4
TeXHHUKe"
87 S nepHblie peakuyu. 3aKOHbI https://m.edsoo.ru/




COXpaHCHUA 3apAJ0BOro u
MaCCOBOTI'O YHUCEII

YOQ2XMKOO0

3Hepr Us1 CBA3HM aTOMHBIX

https://m.edsoo.ru/

88 sep. CBsi3b MacChl U NSTEUFIO3
SHEPTruu

29 Pemtenue 3amad mmo reme https://m.edsoo.ru/
" nepHble peakuun" 0D4KHLQAT
Peakinu cuHTE3a U AEIIEHUS

90 " https://m.edsoo.ru/
sanep. CTO‘IIfI/IKI/I SHEPTUH RMBFOBND?
ComHia u 3B€31
Ypok-koHpepeHIus
"SmepHast dDHepreTHKA.

91 I[egcgmm a ioaKTI/IBHHX Qutps://m. edsoo.ru/

pan QTNWEW90Q

M3IIyYCHHUH Ha )KUBBIC
Opranusmsl"
[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme

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

JEKTPOMArHUTHOE TT0JIE. TBOXBOTUO

DNeKTPOMAarHUTHHIE BOJTHBI.
KBauroBrlie siBienus"
Kontponbnas padota mo

93 Teme "DIIeKTPOMarHUTHOE https://m.edsoo.ru/
noJje. DJIeKTpOMarHUTHbIE SUTJAFD6U
BoiHBI. KBaHTOBRIE ABIIEHUA"

94 [ToBTOpEeHue, 060061IEHNE. https://m.edsoo.ru/

JlaGopaTtopHubie paboThI MO
Kypcy "B3aumoneiictue

2GFCLJOJ]




n

TCI

[ToBTOpeHue, 060061IEHNE.
Pemenne pacueTHbIX U

https://m.edsoo.ru/

95
Ka4EeCTBEHHBIX 3a/a4 I10 MMINLZOS
teme "TeruioBble mpoiecch”

IToBTOpenue, o0o0IIeHHE.
Pemenne pacueTHbIX U
96 KauyeCTBEHHBIX 3a/1a4 110 AL sl
A H7HKU30G3
teme "KIIJ] TeruioBeIx
nBurarenen”
[ToBTOpeHue, 06001IIeHNE.
Pemenne pacueTHbIX U
97 B — https://m.edsoo.ru/
ceTBe 3aat 1o XP2HRNAY4
teme "KIIJ]
AJIEKTPOYCTaHOBOK"
[ToBTOpEeHME, 0600IICHNE.
08 a6 6 https://m.edsoo.ru/
abopatopHbIe pabOTHI 1O FK30FNREX
Kypcy "CseToBbl€ sBICHUA"
[ToBTOpeHue, 0600IICHNE.

99 Pabora ¢ TekcTamMu o TeMe https://m.edsoo.ru/
"3aKOHBI COXpaHEHUS B 91XS3CXDT
MexaHuke"

[ToBTOpEeHHE, 060O0IICHHE.
100 PabGoTa ¢ TekcTaMu o TEME hetps:/fm.cdso.n
L3YKVIINT
"Konebanus 1 BOITHBL"
101 [ToBTOpeHue, 06061IeHNE. https://m.edsoo.ru/

PabGora ¢ TekctamMu o Teme

LG3271S5Q6




"CBeTOBbIE SIBJIEHUA"

[ToBTOpeHue, 060061IEHNE.
Pabora ¢ Texctamu o reme

https://m.edsoo.ru/

102
0 "KBanTtoBas u siaepHas ! W7IE16NU8
¢uznka"
BIIEE KOJIMYECTBO YACOB
ObIN 102 27

I10 ITPOTPAMME







MPOBEPSIEMBIE IIPEIMETHBIE PE3YJbTATHI OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOTPAMMBbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

7 KJIACC

Kon nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOT'0 0011er0 00pa3oBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC TOHATUA

1.2

pasiindaTtb ABJICHUA 110 OIMMMCAHWIO UX XAPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX

JTaHHOE (PU3UUECKOE SBJICHHUE

1.3

pacro3HaBaTh MpPOSBICHUE HM3YYCHHBIX (U3MUECKUX SIBICHUH B OKPYXAlOIIEM MHpE, B TOM YHCIE
¢u3nveckue SBICHUS B NPUPOAE, MPU STOM MEPEBOJUTH MPAKTHYECKYIO 3a/ad4y B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UIECCKUX SIBICHHMA

1.4

OIMUCbIBATh H3YYCHHBIC CBOMCTBA Tell U (1)I/IBI/ILIGCKI/IQ ABJICHUA, WCIIOJIB3YyS (1)H3I/I‘-IGCKI/IG BCJIMYHHEBI, IIpU
OIMMCAHWHN IIPABUJIBHO TPAaKTOBATh q)HSquCKI/Iﬁ CMBICJI HCIOJB3YEMBIX BCIHYUH, HX 0003HaYEHNsT U
(210505070005 (1)I/IBI/IV-IGCKI/IX BCJIIMYHMH, HAXOOUTh q)OpMy.HBI, CBA3BIBAIOIIUEC NJAHHYIO (bI/I?)I/I‘-IeCKYIO BCJIIMYHHY C

JIPYTMMU BETUYUHAMU, CTPOUTDH IpapuKu U3yUEHHBIX 3aBUCUMOCTEN (DHU3HUECKUX BEIUYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (1)I/I3I/I‘ICCKI/I€ SABJICHUA U NPOUECCCHI, UCIIOJIB3YS NU3YUCHHBIC 3aKOHBI, IIPU

9TOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIMCHIBATH €T0 MATEMAaTHIECKOE BEIPAKEHUE

1.6

OOBSACHATH (pU3MUECKHe SBJICHMSI, MPOIECCHl U CBOWMCTBA Tel, B TOM YHUCJIE€ M B KOHTEKCTE CHUTyaluil
MPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATH MPUYMHHO-CIEACTBEHHBIE  CBSI3U, CTPOUTH
o0BscHeHHE M3 1 — 2 TOrMUYeCKUX IIaroB ¢ omopoi Ha 1 — 2 U3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHHM,
(bu3nyecKuX 3aKOHa WU 3aKOHOMEPHOCTHU




1.7

pemiats pacuéTHbie 3a1a4u B 1 — 2 AeicTBUS, UCIIONB3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLINE (DU3NUECKUE
BEJIMUMHBI: HA OCHOBE aHallu3a YCJIOBMS 3aJ]aul 3alUCBIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAMUTH PACUETHI, HAXOJAUTH CIPABOYHBIC JaHHBIC, HEOOXOAMMBIE IS
pelIeHus 3a/1a4, OIIEHUBATh PEATUCTUYHOCTh MOTYYECHHON (PU3UUECKON BEIUYMHBI

1.8

pacrio3HaBaThb HpO6HCMLI, KOTOPBIC MOXHO PCHINTH IMpPU IMOMOIIN (I)I/I3I/I‘-I€CKI/IX MCTOA0B, B OIIMCAHUU
HCCIICAOBaHUA BBIACIATL MPOBEPACMOC MPCAIOJIOKCHUC (1" I/IHOTGBy), pasjindyatb U HHTCPIPECTHUPOBATH
HOJ'Iy‘-IGHHLIﬁ pe3yiibTaT, HAXOAUTH OIIMOKU B XOJE€ OIlbITa, ACJIAaTh BBIBOJBLI I10 CT'0 PC3YyJIbTaTaM

1.9

MPOBOANUTH OMBITHI 1O HAOMIOACHUIO (U3NYECKUX SIBICHUA UM (U3NYECKUX CBOWMCTB  Te:
(hopMyIIHpOBaTh MPOBEPsIEMbIE MPEANONIOKEHHSI, COOMPATh YCTAHOBKY M3 MPEJIOKEHHOTO 000py10BaHus,
3aMUChIBaTh X0/ OMbITa U (POPMYIHPOBATH BHIBOJIBI

1.10

BBITOJIHATH TPSMBIE M3MEPEHHUSI C UCIOJIb30BAaHUEM AHAJIOTOBBIX M IM(POBHIX NMPHOOPOB, 3aMUCHIBATH

MOKa3aHusl PHOOPOB C YUETOM 3aJaHHON aOCONIOTHON MOTPEUTHOCTH U3MEPEHHIA

MIPOBOJIUTH MCCJIEOBAHNE 3aBUCUMOCTH OIHON (PM3UUECKOM BEIMYMHBI OT APYrOM C HCIOJIb30BaHHEM
NpPSMBIX M3MEPEHUH, y4acTBOBaTh B IUIAHMPOBAHUU Y4E€OHOI'O HCCIIEOBaHMs, COOMpaTh YCTAaHOBKY MU
BBIMOJIHATh M3MEpPEHMs, Ciledys IMpeUIo)KEeHHOMY IUIaHy, (QUKCHUPOBAaTh pe3yJbTaThl I0Jy4YE€HHOH
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUJAE NPEIIOKEHHBIX TaOJIMLl M TpadHKOB, JelaTh BBIBOABI MO
pe3ysbTaTaM UCCIEOBAHUS

1.12

MIPpOBOAUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIMYMH, CIICAyA Hp@I[JIO)KGHHOfI HHCTPYKIUU: TIpH
BBITIOJIHCHHUH H3MepeHI/II>'I CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHCIIATL 3HAYCHUC WCKOMOM

BCINYHHBI

1.13

co0Jro1aTh MpaBUiIa TEXHUKU 0€30IaCHOCTH IpHU paboTe ¢ 1abopaTopHbIM 000pY10BAHUEM

1.14

yKa3bIBaTh TMPHUHIUMBI JCHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB, XapaKTepU30BATh MPHHIIUIIBI
JeHCTBUS N3yUYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOHCTB C MOMOIIBIO MX ONMUCAHHS, UCTIOIb3Ys 3HAHUS

0 CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBIE (PH3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MIPUBONUTH PUMEPHI (HAXOAUTh UHPOPMALIMIO O MPUMEpax) MPaKTHUECKOTo UCIOIb30BaHUs (pU3NUECKUX




3HaHUWA B TOBCEIHEBHOHN XHU3HU Ui oOecredyeHuss O0e30MacHOCTU MpU OOpallleHuu ¢ npudopamu u
TEXHUYECKUMU YCTPOICTBAMH, COXPAHEHHS 3/I0POBbS U COOJIIOICHUS HOPM SKOJIOTHUECKOT0 MOBEACHUS B
OKpYyKaroliei cpene

1.16

OCYHICCTBJIATDH OT60p HCTOYHUKOB HH(bOpMaI_II/II/I B CCTHU I/IHTepHeT B COOTBCTCTBHMM C 3aJaHHBIM
IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMCIOIIUXCH 3HaHUM U HYTéM CpaBHCHHA pPA3JIMYHBIX HCTOYHHKOB
BBIACIIATD I/IH(I)OpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpC‘-IHBOﬁ WA MOYKET OBbITh HCI[OCTOBCpHOfI

WCIIONIb30BaTh TPU BBIMOJHEHWH YYEOHBIX 3aJaHUil HAyYHOMOMYISPHYIO JHUTEepaTypy (U3HUECKOTo
coJiep>KaHusl, CIpaBOYHbIE MaTepUalbl, pecypchl ceTu MHTepHeT, BiIaaeTh NpuéMaMu KOHCTIEKTUPOBAHUS
TeKCTa, mpeoOpa3zoBaHus HHPOPMAIK U3 OAHON 3HAKOBOI CHCTEMBI B IPYTYIO

1.18

co3JlaBaThb COOCTBEHHBIE KpaTKHe MHCbMEHHBIE M YCTHBIE COOOIIEHHs HAa OCHOBE 2 — 3 HMCTOYHHKOB
uHpopManuu (PU3MYECKOrO COAEp)KaHUS, B TOM 4HCIe MNyONWYHO JeNaTh KpaTKHe COOOLIeHHs O
pe3yabTaTax MPOEKTOB WJIM Y4YeOHBIX MCCIEOBAaHUM, MPHU ATOM TPAMOTHO HCIOJIb30BATh H3YUYCHHBIH

TIOHATUIHBIN anmnapaT Kypca (U3MKH, CONTPOBOXKAATH BBICTYIIJICHHE TIPE3eHTaleiH

1.19

IIpU BBINIOJIHCHUHA y‘le6HbIX IMPOCKTOB U HCCIIEIOBaHUMN pacnpeacisiTb 0053aHHOCTH B rpynmne B
COOTBCTCTBUM C IIOCTAaBJICHHBIMH 3aJadaMH, CJICIUTHb 3a BBIIIOJIHCHHCM IIJIaHa ﬂeﬁCTBHﬁ, aICKBATHO
OLICHUBATh COOCTBEHHBIN BKJIax B  ACATCIIBHOCTH  TI'PYIIIbI, BBICTPANBAT KOMMYHHKATHBHOC
B3aI/IMO,Z[eI>’ICTBI/Ie, YUUTBIBASI MHCHUC OKPYIKAIOMIUX

8 KNIACC
Ko nposepsiemoro IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
pe3yJbTara OCHOBHOI0 00111er0 00pa30BaHUsA
1.1 HCIIOJIb30BATh MMOHATHUSA
1.2 pa3inyaTh SABJICHHS IO ONHCAHHUIO MX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIHUX




JaHHOC (bI/ISI/ILIeCKOG SIBJICHUC

1.3

pacmo3HaBaTh MPOSIBICHUE H3YyUYEHHBIX (PU3NYECKUX SBICHUN B OKPYXKAIOIIEeM MHpE, B TOM YHCIE
(du3nueckue SIBICHUS B MPHUPOJIC, MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIIEISTH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PUINIECKUX SIBICHUI

1.4

ONKCHIBATh WM3YYCHHbIE CBOMCTBA Tel W (PU3UYECKHE SIBICHHS, UCHONB3YS (PU3NUECKHE BEIMYMHBI, MpU
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICI MCHOIB3YEMBIX BEIMYUH, 0003HAUYEHUS U €IUHUIIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE NAHHYIO (U3UYECKYIO0 BEIHYHMHY C APYTUMHU
BEJIMUMHAMU, CTPOUTH IpadUKH U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUNYHH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUECKUE SIBICHHS W NPOLIECCHI, UCHOJb3ys M3yUEHHBIE 3aKOHBI, TPU

9TOM JIaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aIUCHIBATH €r0 MaTEMAaTHUYECKOE BBIPAKEHUE

1.6

OOBSACHATD (1)I/I3I/I‘IGCKI/IC IponecCobl U CBOMCTBA TCJI, B TOM 4YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTHUKO-
OPHUCHTHUPOBAHHOTO XapaKTEpa: BBIABIIATH NMPUINHHO-CIICACTBCHHBIC CBA3U, CTPOUTH o0BsAcHeHnne u3 1 — 2
JOTNYC€CKHUX IIaroB C IOMOIIIBIO 1-2 N3YUCHHBIX CBOICTBa (1)I/ISI/I‘IGCKI/IX HBHCHHﬁ, (1)I/I3I/I‘{CCKI/IX 3aKOHa HUJIN
3dKOHOMCPHOCTHU

1.7

pemaTh pacy€THbIe 3a7auu B 2 — 3 MEHCTBUS, UCIIONB3Ys 3aKOHBI M (DOPMYJIBI, CBSI3BIBAONINE (DU3NIECKHE
BEJIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBHUA 3aJa4M 3allUCHIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUIS PELICHUS 3a/1a4M, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE IS €€ PelIeHuUs], IPOBOAUTH

paC‘-IéTLI 1 CPAaBHUBATH INOJIYYCHHOC 3HAYCHHC (1)H3H‘-I€CKOI>1 BCJIMYHHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacCiio3HaBaThb HpO6JICMLI, KOTOPBIC MOKHO PCIIWUTHL IIpHU ITOMOIIH (pI/ISI/I‘leCKI/IX MCTOHOB, HCIIOJIb3YAd
OIMMCAHUC HCCIICAOBAHUS, BBIACIIAATH MPOBCPACMOC NPCAINIOJIOKCHUC, OUCHHUBATH IMPABUIIBHOCTL IOPAIKa
MPOBCACHUA NUCCIICAOBAaHNs, ACJIATh BBIBOJbI

1.9

MIPOBOJIUTH OTIBITHI IO HAOIOCHUIO (PU3UYECKUX SBICHUN WM (PU3MUECKUX CBOUCTB Tell: (pOpMyInpoBaTh
IIpOBEpsieMbIE€ MPEIIOI0KEHUS, COOUPaTh YCTAHOBKY M3 NPEUIOKEHHOIO 000pYI0BaHMsI, ONUCHIBATh X0
OTbITa ¥ (POPMYITHPOBATH BHIBOIBI

1.10

BBINIOJIHATEL TIPAMBIC H3MCPCHUA C HCIIOJIb30OBAHHUCM AHAJIOTOBBIX HpI/I60p0B n JaT4YuKOB (I)I/I3I/I‘-I€CKI/IX




BEJIMYMH, CPABHUBAThH PE3YyJIbTaThl U3MEPEHH ¢ yUETOM 3a/1aHHOM a0COIOTHOM MOrPEIIHOCTH

IpOBOAUTL HUCCICAOBAHUC 3aBUCUMOCTH OJHOM (pH3H‘-I€CKOﬁ BCJIIMYHUHBI OT ;[pyroﬁ C HCIIOJIb30BAHUECM
MpAMBIX HBMGPGHHﬁI IJIAaHUPOBATH UCCICAOBAHNUC, CO6I/IpaTB YCTAaHOBKY U BBIINIOJIHATE U3MCPCHUA, CICAYS
NpCAJIOKCHHOMY IIJIaHY, (I)I/IKCI/IpOBaTB PE3YIbTAThI HOqueHHOf/'I 3aBUCHUMOCTH B BHUIC Ta6JII/II_[ u Fpa(I)I/IKOB,
ACJIaTh BBIBOALI 1O PE3yJIbTaTaM UCCIICAOBAHU A

1.12

IOpOBOAUTL KOCBCHHBIC HU3MCPCHUA q)HSquCKI/IX BCIIMYMH: IIJIAHUPOBATbL U3MCEPCHUS, CO6I/IpaTI>
OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CIICAYS npezmoxceHHoﬁ HHCTPYKIHH, U BBIYUCIIATH 3HAYCHUC BCIIMUYNHBI

1.13

co0Jro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pPYI0BAHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS U3YYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OHNOPOM Ha UX
ONMCaHMA, HWCHOJb3ysd 3HAHHUA O CBOWCTBaX (U3MUECKUX SABICHMH M HeoOXOoAUMBIE (QU3HUECKUe
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOfICTBa U U3MCPUTCIIbHBIC HpI/I60pr 110 CX€MaM U CXEMaTHUYHbIM
PUCYHKaM, COCTABJIATHL CXCMbI JJICKTPUICCKUX ueneﬁ C MMOCJICAOBATCIIbHBIM U MapalJICJIbHBIM COCANHCHUCM
OJICMCHTOB, pa3jin4as YCIIOBHBIC 0003HaYCHHUS 3JIEMCHTOB QJICKTPHUICCKUX I_IGHGI;'I

1.16

MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO UCTOIH30BAHUS (PU3HMUECKUX
3HAaHUW B TMOBCEJHEBHOW JXU3HU Ui oOecreueHus Oe30MacHOCTH Mpu oOpalleHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 370POBbS M COONIOICHUS HOPM SKOJIOTHYECKOTO MOBEACHUS B
OKpY>Karollen cpene

1.17

OCYIIECTBIISITh MOUCK WH(pOpMANUU (PU3MIECKOTO copepKaHus B ceTH MHTEpHET, Ha OCHOBE MMEIOIIUXCS
3HAHUW W MyTEM CPAaBHCHHS JIOMOJHUTEIBHBIX HCTOYHUKOB BBIICISATH HH(POPMAIHIO, KOTOpas SBISETCS

MIPOTUBOPEUMBOM UIIU MOXKET OBITh HEJOCTOBEPHOI

1.18

HCIOJIb30BAaTh TIPU BBIIIOJIHCHHUN y‘Ie6HLIX 3aJlaHuM HAYYHO-TIOIYJIAPHYIO JIMTCPATYPY (bHSPI‘-ICCKOFO
COACPpIKaHUsA, CIIPABOYHBLIC MATCpPUAJIbl, PECYPChI CCTU I/IHTepHeT; BJIAACTH HpI/IéMaMI/I KOHCIICKTUPOBAHUSA
TCKCTa, HpeO6p330BaHI/IH HH(bOpMaI_II/II/I W3 OJTHOM 3HAKOBOM CHCTEMEI B APYTryro




1.19

co3/1aBaTb COOCTBEHHBbIE IHCHMEHHBIE M KpaTKUE YCTHbIE COOOIIeHHs, 00001as HHPOpMAIHUI0 U3
HECKOJIbKMX HMCTOYHUKOB (DU3MUECKOrO COAEp)KaHUSA, B TOM YHUCJE IMyOJMYHO IMPEACTaBIATh PE3yJIbTaThl
MPOEKTHON WM MCCIEAOBATEIbCKON JIEATENIBHOCTH, IMPH 3TOM TI'PAMOTHO HCIOJB30BaTh H3yYEHHBIH
MOHATUIHBIN anmapaT Kypca GU3MKH, COMPOBOXKIATh BHICTYIIJICHHE MPE3eHTAINeH

1.20

IIpU BBIIIOJIHCHUN y‘-ICGHBIX IIPOCKTOB U HCCIeI0BaHUMN (I)I/I3I/I‘-I€CKI/IX mponeccoB pacCrnpeacisiTh 00513aHHOCTHU
B Ipynrec B COOTBCTCTBUU C MOCTABJICHHBIMHU 3aJjadaMu, CJICAWUTL 3a BBIIIOJIHCHHUCM IlJIaHA JehCcTBUI U
KOPPCKTUPOBATH €T0, aICKBATHO OLICHUBATH COOCTBEHHBIH BKJIaZd B JACATCIBHOCTL I'PYIIIbI, BRICTPpAUBATH
KOMMYHHKATHBHOC BBaHMOHeﬁCTBHe, MPOSBJISASA TOTOBHOCTH Pa3pCllaThb KOH(pJ'II/IKTLI

9 KIIACC
Kon nposepsiemoro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM POrPaAMMBI
pe3yJbTarta OCHOBHOTI0 00111er0 00pa30BaHUA
1.1 HCIOJIb30BAaTh U3YUYEHHBIE TTOHATHS
12 pa3nuyath SBJICHUS 10 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OMBITOB, JEMOHCTPHUPYIOMIUX
’ NaHHOE (PU3MIECKOE ABJIECHHE
pacro3HaBaTh TNPOSBICHHE HM3YYCHHBIX (U3NYECKUX SIBICHUU B OKpPY)KAIOUIEeM MHpE, B TOM YHCIE
1.3 ¢u3nveckue SBJICHUS B MPHUPOJE, MPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 337ady B Y4eOHYIO, BBIIEIATH
CyUIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HMUECKUX SBICHUIN
OIMCHIBATh U3yYEHHbIE CBOMCTBA Tel M (U3NYECKUE SBICHUS, UCIONb3Ysl (GU3NYECKUE BEIUUMHBI, IPU
1.4 ONMCAaHWUU TPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI HCHOJB3YEMBIX BEJIMYUH, OOO3HAYEHUS U
' eAMHULIBI (PU3NUECKUX BEIIMYMH, HAXOAUTh (OPMYIIbI, CBA3BIBAIOLINE TAHHYIO (PU3MUECKYIO BEIHUUHY C
JIPYTMMU BETUYUHAMU, CTPOUTDH IpapuKi U3yUeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH
1.5 XapaKTepu30BaTh CBOICTBaA Tell, (PU3NUECKUE SIBICHUS U MIPOLECCHI, UCIOJIb3Ysl U3yUEHHbIE 3aKOHBI, IPH




9TOM JaBaThb CJIOBCCHYIO (bOpMy.TII/IpOBKy 3aKOHAa U 3aIllMChIBATh €0 MaTEMaTHYC€CKOC BBIPAXKCHHUE

1.6

OOBSICHATH (I)I/IBI/I‘-IGCKI/IG MMpOoLCCChl U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC chyauHﬁ IIPaKTHUKO-
OPHUCHTHUPOBAHHOTO XapPAaKTCPaA: BBIABIATH HPUYNHHO-CICACTBCHHBIC CBA3U, CTPOUTH OOBSICHEHHE U3 2 —
3 JTOTHYECKHUX IIaroB C IIOMOIIIBIO 2-3 HU3YUYCHHBIX CBOMCTBaA (I)I/IBI/I‘{CCKI/IX HBHCHHﬁ, (I)I/ISI/I‘-IGCKI/IX 3aKOHa
HJIN 3aKOHOMCPHOCTHU

1.7

pemiats pacu€THbIC 3a/la4dl (OMUPAOIIMECS HA CUCTeMY U3 2 — 3 ypaBHEHHH), UCHOJIb3Ys 3aKOHBI U
(dhopMyIbl, cBs3bIBalOIINME (PU3UYECKUE BEIMYUHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJauyd 3alMChIBATh
KpaTKO€ YCJIOBHE, BBISBJISATH HEIOCTAIOIINE WM U30BITOUHBIE JaHHBIEC, BHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOMMBbIE I PEIlIeHUs], TPOBOIUTE PACUETHI U OLIEHUBATH PEATMCTUYHOCTH MOTYYEHHOTO 3HAYCHUS
(hu3nUuecKoil BETUYUHBI

1.8

pacnosHaBaTh MPoOJIEMbl, KOTOPbIE MOXXHO PEIIMTh IPU TOMOIIM (DPU3UUECKUX METOJIOB, HCIOJIB3YS
OIMCAaHUE HCCIICIOBAHUSA, BBIICIATH IPOBEPSEMOE IPEAIOIOKEHUE, OLIEHUBATh INPABWIBHOCTb IOpsAKa

MPOBCACHUS NCCIICAOBAHM, ACIATh BbIBO/bI, MHTCPIIPCTUPOBATL PC3YJILTATHI HaGJIIOI[eHI/Iﬁ U OIIBITOB

1.9

OPOBOJUTH OMNBITBI 1O HAOMIOAEHUIO (U3MYECKUX SBICHUH WM (U3MUYECKUX CBOMCTB Tell:
CaMOCTOSITENIbHO COOMPATh YCTaHOBKY M3 N30BITOYHOIO Habopa 000py10BaHMUs, ONUCHIBATH X0/ ONbITA U
€ro pe3yJbTaThl, (POPMYIHUPOBATH BBIBOBI

1.10

MPOBOAMTH MPH HEOOXOIMMOCTH CEPHUIO TPSMBIX U3MEPECHUH, ONpe/eNsis cpeiHee 3HaUCHHE U3MepsIeMoi
BeNMYHMHBI ((POKYCHOE pacCTosHHUE cOOMparouiei JIMH3bI), 00OCHOBBIBATH BHIOOpP CIIOCOOa M3MEpPEHHS
(M3MepHUTETHHOTO PUOOPA)

1.11

IpOBOAUTDH UCCIICAOBAHNC 3aBHCUMOCTEM (I)I/ISI/I"ICCKI/IX BCJIMYHH C UCIIOJIb30BAHUEM HPAMBIX I/I3MepeHI/II711
IUIaHUPOBATb HCCJICHOBAHUC, CaMOCTOATCIBHO CO6I/IpaTB YCTaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAaThL
HOJIy‘-ICHHOﬁ 3aBUCUMOCTH (bH3quCKHX BCJIIMYHMH B BHUIC Ta6J'II/II_[I/I Fpa(l)I/IKOB, AC€JIaTb BBIBOAbLI IIO
pe3yjibTaTaM HUCCICAOBAHUA

1.12

IMPOBOAWUTL KOCBCHHBIC H3MCPCHUSA (1)I/ISI/II-I€CKI/IX BCJIMYHMH: IUIAHUPOBATHL U3MCPCHUS, CO6I/IpaTI)

OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW BBIIOJHATE H3MCPCHUA, CICAYA HpGIIHO)KGHHOfI HHCTPYKIUH,




BBIUMCIISTh 3HAYCHHE BEJIIMYMHBI U aHAJIM3UPOBATH IMOJYYECHHBIE pE3yJbTaThl C Y4&TOM 3aJaHHOMN
HOTPEIIHOCTH U3MEPEHHM

1.13

co0Jro1aTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IPU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM

1.14

pas3iiidyaTb OCHOBHBIC IIPU3HAKKU H3YYCHHBIX (1)H31/I‘ICCKI/IX MOHeHeﬁZ MaTCpHaJibHas TOYKaA, a0COJIFOTHO
TBépI[OG TCIIO0, TOYEYHBIH MCTOUYHUK CBCTa, JIy4, TOHKaA JIMH3a, IIJIaHCTapHasd MOJCJIb aTOMAd, HYKJIIOHHAA
MOJICJIb aTOMHOI'O A1pa

1.15

XapaKTepu30BaTh NMPUHLIUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHHUUYECKUX YCTPOWCTB C OMOPOIl Ha
WX ONMHCAHMS, UCTOJNb3Yys 3HAHHS O CBOMCTBAaX (PU3MUYECKUX SBICHUH M HEOOXoAuMbIe (U3NUECKUe

3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXCEMbI U CXEMATUYHBIC PUCYHKHU H3YUYCHHBIX TCXHUYCCKHX YCTpOﬁCTB, HU3MCPUTCIIbHBIX
HpI/I60pOB U TCXHOJIOTMYCCKHUX IPOLECCOB IIpU PCHICHUUN y‘le6HO—HpaKTI/I‘leCKI/IX 3aJa4, OITHYCCKUC
CXCMBbI UI TIOCTPOCHUS H306p8.)K€HPII>i B IIJIOCKOM 3€pKajJi€ U 006Hpa}omel71 JIMH3C

1.17

NPUBOANUTH TPHUMEPHl (HAXOAUTh HWHPOPMALMIO O TMpUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(u3MYECKUX 3HAHWNW B TIOBCETHEBHOW KHM3HHU JUIsl OOecriedeHHss OEe30MacHOCTH MpH OOpalleHuu C
npubopaMu ¥ TEXHHYECKUMH YCTPOHCTBaMH, COXpaHEHHMsS 370pOBbS M  COOJIOJCHUS HOPM
9KOJIOTUYECKOTO MOBEJICHHS B OKPYKAIOIIEH cpefie

1.18

OCYHICCTBJIATL IMOUCK I/IH(I)OpMaLII/II/I (I)I/IBI/I‘IGCKOF 0 COACPIKAHUA B CCTU I/IHTepHeT, CaMOCTOATCIIbHO
(I)OpMyJ'IPIpy;I IMOMCKOBBIH 3aMpoc, HaXOAUTb IIYTH OINPCACIICHUA JOCTOBCPHOCTU HOHy‘leHHOf/'I
I/IH(I)OpMaI_II/II/I Ha OCHOBE UMEIOIINUXCS 3HAHUM U JOIOJIHUTEIbHBIX HICTOUHHKOB

1.19

UCTIONB30BaTh TPH BBIMOJHCHUW YYEOHBIX 3aJ[aHUN HAYYHO-TIOMYJISPHYIO JUTEPATypy (GU3NISCKOTO
COZACPpIKaHUsA, CIIPABOYHBIC MAaTCPHUAJIbI, pCCYPChI CETU I/IHTepHeT; BJIaACTh HpI/IéMaMI/I KOHCIICKTHUPOBAHUA
TEKCTa, IpeoOpa3oBaHus HHOOPMAIH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3aaBaThb COOCTBEHHBIE NMUCHMEHHBIC U YCTHBIC COO6H.I€HI/I}I Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBbKHX
HCTOYHUKOB (bHBquCKOF 0 COACPIKAHUA, HY6J'II/I‘-IHO MNPCACTAaBJIATL PC3YyJIbTAThI HpOGKTHOfI 50105
HCCIIe0BaTEIbCKOM ACATCIIbBHOCTHU, IMPU OSTOM TI'PAMOTHO HCIIOJIB30BATh H3y‘-IeHHBII71 MOHSATHUHHBIN




alIapar #nu3ydacMoro pasjiciia (bl/ISI/IKI/I U COIIPOBOXAATb BbLICTYIIIICHUC HpGSGHTaHHeﬁ C y‘IéTOM

0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IIpHU  BBIIOJIHCHUU yqe6HLIX IPOCKTOB H HCCIIeI0BaHUM (I)I/ISI/I‘-ICCKI/IX mponeccoB pacrpeaciiaThb
00513aHHOCTHU B I'pyare B COOTBECTCTBUU C NMTOCTABJICHHBIMH 3a/la4yaMiU, CJICAUTHL 34 BBIIOJHCHUCM IUIdAHA
JencTBUil U KOPPCKTHUPOBATH €TI0, AACKBATHO OLICHUBATH COOCTBEHHBIH BKJIaZd B ACATCIILHOCTL I'PYIIILI,
BBICTPAaNBATb KOMMYHHWKATUBHOC BSaHMOHCﬁCTBHe, MMPOSABJISASL TOTOBHOCTH PAa3peCIllaTh KOH(bHHKTBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3jiena

Kon
AJIEMECHTA

IIpoBepsiemble 371eMEHTHI COAePKAHUA

OU3NKA N E

E POJIb B TIO3HAHUU OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka o npupoze. SBieHns npupoabl. PU3HUECKHE SIBICHUSA: MEXaHUYECKUE,

TCIIOBBIC, DJICKTPUICCKUEC, MAIHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

@usnueckne BenMuyMHBL. M3Mmepenue ¢usndyeckux BenuuuH. DuU3MUECKHE MPUOOPHI.

ITorpemHocTs n3MepeHui. MexayHapoiHas CUCTEMa €IMHHIL

1.3

EcTecTBeHHOHAy4HBIH METOJ] TIO3HAHHWA: HAOMIOJCHHWE, IMMOCTAaHOBKA HAYYHOTO BOIPOCaA,
BBIJIBMKEHUE THIIOTE3, JKCIEPUMEHT 110 MPOBEPKE THIOTE3, OOBsICHEHHWE HAOIII0IaeMOro

SIBJICHUS

1.4

Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOIEIeH

1.5

[TpakTuueckue pabOTHI:
N3Mepenne paccTosTHUM.
N3mepenne o0bEMa JKUAKOCTH B TBEPIOTO Tea.
Ornpenenenre pa3MepoB MajbIX TEl.
N3mepenne TtemmepaTypbl 0OpH IOMOIIM JKHAKOCTHOTO TEpPMOMETpa M JIaTYMKa

TEMIIEPATYPbI

INEPBOHAYAJIbHBIE CBEJJEHN A O CTPOEHNU BEILIECTBA

2.1

CTpOCHI/Ie BCIICCTBA: aTOMbl M MOJICKYJIbI, HX Pa3MCEpPhbI. OHI)ITBI, JOKa3bIBAOIINUC




AUCKPCTHOC CTPOCHHEC BCUICCTBA

I[BI/I)KGHI/Ie qacTul BE€HIICCTBA. CBs3b CKOpPOCTH JBHKCHHA YaCTUL[ C TeMnepaTypoﬁ.

22 BbpoyHoBckoe nBmxenue, nuddysus
2.3 B3anmoselicTBue yacTuIl BeliecTBa: NPUTSHKEHUE U OTTAJIKUBAHUE

ArperaTtHpleé COCTOSIHUSI  BEIIECTBA: CTPOCHHE Ta30B, IKUIKOCTEH W TBEPIBIX
2.4 (kpucTalminyeckux) Tesl. B3auMMocBA3b MEXIy CBONCTBAMHU BEIIECTB B pa3HBIX arperaTHbIX

COCTOSIHUSIX U X aTOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
2.5 Oco00GeHHOCTH arperaTHbIX COCTOSIHUN BOJIbI
[TpakTuyeckue paboTHI:

26 OrneHka guaMeTpa aToMa METOJIOM PSIOB (C UCTIONIB30BaHUEM (GoTorpaduii).

OnbITHI 110 HAOTIOACHHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

OmnbITHI IO OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJIIPHOTO PUTSDKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexannyeckoe qBrkeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JBUKEHUE

39 Ckopoctb. CpeHsisi CKOpOCTh IIPU HEPABHOMEPHOM JBHXEHUM. Pacuér myTu u BpeMeHH
' JIBUYKEHUS

13 SBneHne nHepuMU. 3aKOH MHEPUMU. B3auMoencTBrE Te KaKk MPUYMHA U3MEHEHUS CKOPOCTH
' JBIKEHHUs Tell. Macca Kak Mepa HHEpTHOCTH TeJla

34 [InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIE 00BEMa
' BEIIECTBA

3.5 Cuna Kak XapakTepucTUKa B3aUMOJICHCTBHS Tell

3.6 Cwita ynpyroctd ¥ 3akoH ['yka. I3mepenune Cuiibl ¢ TOMOIIBI0 TMHAMOMETPA

3.7 SIBnenne TAroreHus M cuna TsokecTH. Cuila TSDKECTHM Ha JpyrMX IulaHeTax. Bec Tena.




HeBecomocTn

3.8 Cuna tpeHust. TpeHHe CKOIbKEHUS U TPEHUE NOKos. TpeHue B IpupoJe U TEXHUKE

3.9 CrnoskeHue cuJil, HallpaBJIEHHBIX 110 OAHOM NpsAMOM. PaBHOAEHCTBYOIIAs CUIT
[IpakTueckue padbOThI:
OnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBIKEHHUS (IIapuka B JKUAKOCTH, MOJENH
ANEKTPUUECKOTO aBTOMOOMIIsE U Tak jganee). OmnpeneneHue CpeaHeil CKOPOCTH CKOJIbKEHUS

3.10 Opycka WM IIapuKa MO HAaKJIOHHOW IyIockocTd. OmnpeneneHue MIOTHOCTU TBEPAOIrO Tena.
OnbIThI, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTb pacTsKeHHs (nedopManvu) HOpYyKHUHBI OT
MPUIIOKEHHOM cHiIbl. OTBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIbKEHUS OT
Beca Tella U XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

311 ®duznyeckue SBICHUS B IPUPOJIE: TPUMEPHI ABWKEHUS C PA3TMYHBIMUA CKOPOCTSIMU B )KUBOW H

' HEKMBOW NPUPOJE, IEICTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: IMHAMOMETP, TOAIIMITHUKI

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEM U TA30OB

4.1 JaBnenue TBEpAOTO Tena. CrnocoObl yMEHbBIIIEHUS U YBEIHMUEHUS JaBICHUS
4.2 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHS Ta3a 0T 00bEMa, TeMItepaTyphl
43 [lepeqaua paBiaeHuss TBEPABIMU TeJaMU, JKMAKOCTAMHM M Tra3amMu. 3akoH [lackais.
’ [THeBMaTHUECKHE MAITUHBI
44 3aBUCHUMOCTh  JaBJIGHUSA OSKUAKOCTH OT TiyOuHbl. ['mapocraTtuueckuii  mapaiokc.
' Coobmraromuecs cocyabl. [ uapaBinueckre MexaHU3MbI
AtMocdepa 3emnu u arMmocdepHoe AaBieHue. [IpUUMHBI CyIIECTBOBAHUS BO3MYIIHOM
4.5 o6onouku 3emiu. OnbiT Toppudernu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI HAJI
YPOBHEM MOps
4.6 W3mepenne atmocdepHoro aasienus. [Ipubopsl mis usmepenus: atMochepHoro JaBieHUS




4.7

JleficTBHE XKUAKOCTH M Ta3a Ha MOTPYXEHHOE B HUX TeNo. BeITamkuBaromas (apxuMeaoBa)
cuia. 3akoH Apxumezaa

4.8

[ImaBanue ten. Bo3ayxoraBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOW B JKHJIKOCTh YacTH
tena. OnpenelieHHe BBITAIKUBAIONMICH CHIIBI, JCHCTBYIOIIEH Ha Telo, TOTPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIICH CHIIBI, JEHCTBYIONIEH Ha TEIO B
XKHUIKOCTH, OT Macchl Tena. OIMBIThI, JEMOHCTPHUPYIONIHNE 3aBUCUMOCTH BBITAIKHUBAIOIICH
CHJIBI, ICUCTBYIONICH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCcTH Tella
M OT TUIOTHOCTH XKHJIKOCTH. KOHCTpyHpoBaHHEe apeoMeTpa WIM KOHCTPYHMPOBAHUE JIOJIKH W
omnpenencHue e€ Tpy30noIbEMHOCTH

4.10

dusnyeckue sSBICHUS B MPHUPOJE: BIUSHUE aTMOC(HEPHOTO IAaBJICHHS HA JKUBOW OpPraHU3M,

TUIaBaHUE PHIO

4.11

TexHuueckue  yCTpOHCTBa:  COOOLIAIOIIMECS ~ COCYHbl, YCTPOMCTBO  BOAOMNPOBOA,
T'MJpaBIMUYECKUIl Tpecc, MaHOMETp, GapoMeTp, BBICOTOMED, MOPIIHEBOI HACOC, APEOMETP

PABOTA, MOITHOCTbD, DOHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHnyeckasi MOIITHOCTb

53 ITpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs MIIO0CKOCTh. [IpaBuiio paBHOBecHs pbluara

54 [TpumeHeHne paBUIIa paBHOBECHS phIYara K OJIOKY

55 «3070T0€ TpaBmUiIO» MexaHuku. Kosadduuuent noneznoro neiictBus Mmexanusmos. IIpocteie
' MEXaHU3MBbI B OBITY M TEXHUKE

5.6 [ToTenmanpHast SHEPTUU TEJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus




5.8 ITosHas MexaHU4YeCKask YHEPIrHsl. 3aKOH U3MEHEHMs U COXPAaHEHHsI MEXaHUYECKON SHEPIUH
[TpakTuyeckue paboTHI:
59 Omnpenenenue pabOTBl CWJIBI  TPEHHS TP PAaBHOMEPHOM JIBWKEHHH Teja 110
' TOpPU30HTAJIbHON MOBEpXHOCTH. MccnenoBanue ycnosuii paBHoBecus pblyara. Msmepenue KIIJ|
HAKJIOHHOM IUIOCKOCTU. M3y4eHue 3aK0Ha COXpaHEeHHs] MEXAaHUYECKOW DHEPIUU
5.10 DusndecKue sBICHUS B IPUPOJIE: PbIYaru B TEJIC YEIOBEKA
511 TexHu4YecKkue yCTpOICTBA: pbIYar, MOABMKHBIA W HEMOABIKHBIN OJIOKHM, HaKIOHHAS
' TUIOCKOCTbh, MPOCTHIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAEPKAHUSA
pasaena 3JIeMEHTa
6 TEIUUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETHYECKON TEOPUH CTPOEHMs BelecTBa. Macca u
6.1 pasMepsl MOJIEKYIL. OnsbITeI, IIOITBEPIK JAIOLIUE OCHOBHBIE MIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH
6.2 Mogenu TBEPIOro, KHUAKOIO M ra3000pa3HOro COCTOSHUN BemiecTBa. Kpucramnuueckue u
amopHbIe Tena
6.3 OObsicHeHHe CBOMCTB Tra3oB, JKUIAKOCTEH U TBEPABIX Tel Ha OCHOBE MOJOXKEHHUH
' MOJIEKYJISIPHOKUHETHYECKON TEOPUH
6.4 CmauuBaHMe U KaNWUISIPHbBIC SIBJICHUS
6.5 TennoBoe paclMpeHue U cKaTue




6.6

TeMnepaTypa. CBs3b TEMIICPATYPBI CO CKOPOCTHIO TCIIJIOBOTO ABMKCHUS YaCTHUILL

Buytpennss sHeprus. CnocoObl M3MEHEHUs BHYTPEHHEH SHepruu: TeIulonepenada u

07 cOBepIIeHHe PaboTHI

6.8 Bunel Teronepenaum: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIyYEHHUE

6.9 KonuuecTBo TemnoTel. Y aenpHas TEMI0EMKOCTh BELIECTBA

6.10 TennooOMeH U TeII0BOE paBHOBECHE. Y paBHEHHE TEIUIOBOTO OajaHca

6.11 [InaBnenue u OTBEpAECBAHNE KPUCTAIUIMYECKUX BEIIECTB. Y IEIbHAS TEIUIOTA MIABIEHUS

6.12 [TapooOpa3zoBanme wu koHAeHcamms. Hcmapenme. Kumenue. VYnenpHas — Teriora
' napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOro JaBIeHUs

6.13 BraxxnocTts Bo3myXxa

6.14 OHeprus TOIIUBA. Y IebHAsl TEIVIOTA CTOPAaHUs

6.15 [Ipunnuner  pabotel  TemmoBbix aurareneid KIIJ TerumoBoro asurarens. TeruioBbie
' JIBUTATENN U 3aIIUTa OKPYKAIOMIEH Cpesbl

6.16 3aKOH COXpaHEHMsI U MIPEBPALIEHHS SHEPTHUHU B TEIUIOBBIX IpPOIECCax

6.17 [TpakTuueckue paboTHI:

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

OMnBITHI IO BRIPAIIMBAHUIO KPUCTAIOB TOBAPEHHOW COJIM MIIM caxapa.

OnbIThI 1O HAOTIOJEHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPIBIX TeJl.

Omnpenenenue qaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

OnbIThI, JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JaBJICHHS BO3AyXa OT e€ro ooObéma
HarpeBaHus WIH OXJIAXICHUSI.

[IpoBepka THUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOHWKA >KUIKOCTH

B




TEPMOMETPUUYECKOI TPyOKe OT TeMIEepaTyphI.

HaGmtonenne m3aMeHeHUs BHYTPEHHEH HSHEpruH Tela B pe3ylibTaTe TeIulonepeaadd u
paboThl BHEITHHUX CHIL

HccnenoBanue sBIEHUS TEMNIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpsiueii BOBI.

Omnpenenenne KOIMYECTBA TEIIOTHI, MOJYUYEHHOTO BOJOW MPU TEINIOOOMEHE C HArpeThiM
METAITMYECKUM LUTHHIPOM.

Omnpenenenue yaeabHON TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiiecca UCIapeHusl.

OmnpeneneHre OTHOCUTENBHOM BIaXHOCTH BO3IyXa.

Onpez[eneHI/Ie y,HeHBHDﬁ TCIJIOTHI INIABJICHUA JIbAaA.

du3znyeckue SBJICHUS B npupoAc: MOBCPXHOCTHOC HATAKCHUC U KAIIUJIJIAPHBIC SABJICHHUA B

6.18 MpUPOJE, KPUCTALIBI B mpupone, uznydeHue CoJiHIA, 3amMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa30BaHMUE POCHI, TyMaHa, UHEs, CHEra.
TexHuueckue  YCTpOWMCTBA:  KANWUIAPBI, TMPUMEPbl  UCIOJB30BAaHUS  KPUCTAJUIOB,
6.19 KHUJKOCTHBI TEPMOMETp, AATYMK TEMIIEpPaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS JOMOB,

TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, IBUraTeslb BHYTPEHHETO CrOPaHuUsl.

OJIEKTPUYECKUE U MATHUTHBIE ABJIEHUA

7.1 OnexTpusauus Tei. [[Ba poaa 31EKTpUYECKUX 3apsI0B

79 B3aumoneiictBue 3apspkeHHbIX Tenl. 3akoH Kysona (3aBUCHMMOCTH CHJIBI B3aMMOJIEHCTBHUS
' 3apsDKEHHBIX TEJ OT BEJIMYMHBI 3apsiIOB U PACCTOSIHUS MEKIY TE€IaMu)

73 Onextpuueckoe nozie. Hampsok€HHOCTH snexTpuueckoro mnousisd. IlpuHunmn cynepnosunuun
' ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

7.4 Hocurenn snexTpuyeckux 3apsioB. DJIeMEHTapHbIM snexkTpuueckuil 3apsa. CtpoeHue




aToMa. HpOBO,Z[HI/IKI/I " JUSJICKTPUKU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

6 ONEKTpUYECKUH TOK. YCIOBMSI CYLIECTBOBAHMSI AJIEKTpUYECKOro ToKa. McTouHukm
' IIOCTOSIHHOT'O TOKa

77 JlefcTBHSI DIIEKTPUUECKOIO TOKA (TEMJI0BOE, XUMUUECKOE, MarHUTHOE). DIEKTPUUECKUN TOK
' B JKHJIKOCTSX U ra3ax

7.8 Onextpuueckas nenb. Cuia Toka. DJIEKTPUUIECKOE HAPSKEHUE

7.9 ConpoTHBieHNE TPOBOJAHUKA. Y I€IbHOE COIPOTUBIIEHHUE BELECTBA

7.10 3akon Oma it yyacTka Lenu

7.11 [TocnenoBarenpHOE M MapauIeIbHOE COETMHEHNE IPOBOJHUKOB

7.12 PaboTta 1 MOIITHOCTH AIIEKTPUYECKOTO TOKa. 3akoH Jxoyis — Jlenna

713 DJneKTpUyYecKue Uenu M TMOTpeOUTeNn »dJeKTpudeckoi sHepruu B ObiTy. KopoTkoe
' 3aMbIKaHUE

7.14 [TocrosiHHBIE MarHUTHI. B3auMoaelcTBUE MOCTOSHHBIX MarHUTOB

7.15 MaruutHoe nojie. MarHuTHOE 110Jie 3eMJIM U €r0 3HAaUEHHE UII KU3HU Ha 3eMIie

716 OmnbIT Opcrena. MarHuTHOE 1oJIe 3JIEKTPUUECKOro Toka. [I[pumMeHeHne 31eKTpoMarHuToB B
' TEXHUKE

717 JleficTBME MarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM. DJIEKTPOABUIATEIb ITIOCTOSIHHOTO TOKA.
' Hcnonbs3oBaHue 31€KTPOIBUraTeIe B TEXHUUYECKUX YCTPOMCTBAX U HA TPAaHCIIOPTE

7.18 OnbiTel @apanes. SBnenue snexkTpoMarautHoi uuaykuuu. [pasuno Jlenna

7.19 Onekrporenepatop. CrocoObl MOMYUYEHHUS AICKTPUUYCCKON SHEPTHUU. DJICKTPOCTAHIIMHM HA

BO300HOBJISIEMBIX HCTOYHUKAX OHCPIun




7.20

[TpakTuyeckue paboTHI:

OmnbITHI 10 HAOMIOICHUIO IEKTPU3ALMU TNl MHIYKIMEN U IPH CONPUKOCHOBEHUU.
HccnenoBanue NefcTBUS 3JEKTPUUECKOTO MOJI Ha MPOBOJAHUKU U TUJIEKTPUKH.

C6opka 1 nmpoBepka pabOThl ATEKTPUUECKON 1IETH NOCTOSHHOTO TOKA.

V3mepeHue U peryampoBaHue CUIIbI TOKA.

V3mepeHue U peryaupoBaHue HAMPSKEHHSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 pPe3UCTOp, OT CONPOTHUBICHMS
pe3ucTopa M HapsHKEHUs Ha pe3UCTope.

OmnbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD JIEKTPHUUECKOTO COMPOTUBIIEHHUS TPOBOIHUKA OT
€ro JUIMHBI, IJIOLAIU TONEPEeYHOro CEYEeHUsI U MaTepuaa.

ITpoBepka mpaBwiia CIOXKEHUS HANpPSDKEHWH NPU MOCIEI0BATENbHOM COEIUHEHUH IBYX
pesucropoB. IlpoBepka mpaBuia A CWIbl TOKAa IpH MapajuIeIbHOM COEIUHEHUHU
pesuctopoB. OmpeneneHre padOThl 3NEKTPUUECKOTO TOKA, HAYILIEro uepe3 pe3ucTop.
OmnpeneneHre MOITHOCTH 3JIEKTPUYECKOT0 TOKA, BbIAEIsIEMOM Ha peaucTope. VccienoBanue
3aBUCUMOCTH CHJIBI TOKA, MJIYILET0 Yepe3 JIaMIIOUKy, OT HamnpspKeHus Ha Heil. Onpenenenue
KII narpeBatens. MccnenoBaHne MarHUTHOTO B3aMMOJEHCTBMS MOCTOSHHBIX MAarHHUTOB.
W3yueHne MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB NPH UX OOBEIUHEHUU U Pa3JeIICHUM.
HccnenoBanue JeMcTBUS 3JIEKTPUYECKOIO TOKAa Ha MAarHuUTHYIO CTpenky. OmbIThl,
J€MOHCTPHUPYIOLINE 3aBUCUMOCTb CHUJIbl B3aUMOJEHCTBHS KaTyIIKM C TOKOM M MarHura oT
CHJIbl TOKa W HampaBJeHUs TOKa B KaTylike. M3ydeHue NOeicTBHUS MarHMTHOIO MO Ha
IPOBOJHUK ¢ TOKOM. KOoHCTpyHpoBaHue u n3ydeHue paboThl 31ekTpoBuraresns. M3amepenue
KIIZI osnexkrtpoaBurateabHOM  ycTaHOBKH. ONBITBI 1O  HCCIECAOBAHUIO  SBJICHHS
AJIEKTPOMArHUTHON MHAYKLMHU: MCCIEJOBAHWE WM3MEHEHUM 3HAYeHHs U HaIllpaBlICHUS

HHAYKIOUOHHOT'O TOKa




dwusuueckre SBICHUS B MPUPOE: DIEKTPHUUECKHUE SBIEHUS B aTMocdepe, IIIEKTPUIECTBO

7.21 KUBBIX OpPraHU3MOB, MArHUTHOE T0JIe 3eMIIH, peid MOI0COB, POJIb MATHUTHOTO TOJIS IS
KU3HU Ha 3emJie, MOJISPHOE CUSHHE
TexHuueckue yCTPOMCTBA: 3BJIEKTPOCKOI, AaAMIIEPMETP, BOJBTMETP, pEOCTaT, CYETUYHUK

79 JIEKTPUYECKOW  DHEPruH, AJIEKTPOOCBETUTEIbHBIE  MPUOOPHI, HarpeBaTelbHbIE

' AIIEKTPONPUOOPHl  (IpUMEpBI),  AJIEKTPUYECKHE  NPEAOXPAHHUTENH,  IJIEKTPOMATHUT,
AJIEKTPOJIBUraTEIb ITIOCTOSSHHOTO TOKA, TEHEPATOP IOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsieMble 371€MEHTHI COAEPHKAHUS
pazneina 2JIEMEHTA
8 MEXAHUWUYECKUE SABJIEHUA

8.1 Mexanudeckoe aABuxkeHue. MatepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHMUS

8.3 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHE

8.4 HepaBHoMepHOE npsiMOIMHENHOE nBUKeHUE. CpeqHsas 1 MTHOBEHHAs CKOPOCTh Tella IpU

' HEPABHOMEPHOM JIBHIKEHHH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEMHOE IBUKEHUE

8.6 CBobogHoe nagenue. OnplTel ["anumnes

8.7 PaBHOMepHOE ABMXkeHHE 1O OKpy)HOCTH. [lepuoa m dacrtota oOparieHus. JIuHeiHas u

yrioBasi ckopocTu. LleHTpocTpeMuTenbHoe yCKOpeHue




8.8

[Tepsbsiii 3akoH HproTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tpetuit 3akon HeroTtoHa

8.11 ITpuHIUI Cynepno3uun CUI

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuia TpeHMsI: CUJla TPEHUS CKOJIBKEHUSI, CUJIa TPEHUS MIOKOs, IPYTrue BUAbl TPEHUS

8.14 Cuuia TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOHOTO MajeHus

8.15 JlBmxenue 1utaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
' neperpysKu

8.16 PaBHOBecue MarepuanbHOM Touku. AOCOIIOTHO TBEPAOE TEJIO

817 PaBHOBecue TBEpHOro Tena ¢ 3aKpeIUIEHHOM OChbIO BpamieHus. MomeHT cuibl. LleHTp
' TSDKECTH

8.18 Nmnynbc Tena. MIzmenenune umiynbca. iMnysc cuiisl

8.19 3aKoH COXpaHEHMsI UMITyJIbCa

8.20 PeakTrBHOE BH)KEHUE

8.21 Mexannyeckasi paboTa U MOILTHOCTh

8.22 PaGora cui TskecTH, ynpyroctu, TpeHus. CBsi3b 3HEPTUU U pabOThI

8.23 [ToreHnmanbsHas 3HEprus Tea, MOJHITOrO HaJl TOBEPXHOCTHIO 3€MITH

8.24 [ToTeHunanbpHast 3HEPTUA CKATON NPYKUHbI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUUECKON SHEPTUU

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPIUU

8.27 [TpakTrueckue pabOTHI:




Omnpenenenue cpenHeil CKOPOCTU CKOIBKEHUS OpyCcKa WM JBMKEHUS IIapHUKa 10 HAKJIOHHOM
wiockocT. OnpeneneHue yCKOpeHus Tella MPH paBHOYCKOPEHHOM JIBUYKEHHUH 0 HAKIIOHHOMN
TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYyTH OT BPEMEHH IMPU PABHOYCKOPEHHOM JIBIKEHUU 0e3
HAYaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ciiy MPU PaBHOYCKOPEHHOM JIBHKEHHH 0€3 HayalbHON CKOPOCTH ITyTH
OTHOCSITCSI Kak psiJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEXKYTKA BpEMEHU
OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUSI OT CHJIBI HOPMAJIbHOIO JaBJICHUS.
Omnpenenenve koddduumenta TpeHUs CKoybxkeHus. OmnpeneneHue >KECTKOCTH MPYKUHBIL.
Omnpenenenre padOThl CHIIBI TPEHUS TPU PAaBHOMEPHOM JBHKEHHH Tella 10 TOPU30HTAIBHOM
noBepxHocTu. OrmpeneneHue pabOTbl  CHUIBI  YNPYrocTH TpU  MOAbEME Tpy3a C
UCIOJIb30BaHUEM HETOIBUKHOTO U TOJIBUKHOTO OJIOKOB

8.28

®du3znyeckue SBICHUSI B npupoac: MPUIMBBI W OTJIHMBBI, ABHUXXCHUC IIJIAHCT ConHeyHoH
CHUCTCMBbI, PCAKTUBHOC JIBUKCHUC )XUBBIX OPTaHU3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTP, AATYHUKH IIOJTOKCHUSA, PACCTOAHHA W YCKOPCHMUA,
PAKCTBI

MEXAHWYECKUE KOJIEFAHMA 11 BOJIHBI

KonebarensHoe JABHMIKCHUC. OCHOBHBIE XapPaKTCPUCTUKU KOJIEOAHUH: nepuos, 4acrora,

9.1
aMIUIATY1a
9.9 Matematuueckuii M NIpyXKUHHBIM MasTHUKU. [IpeBpailieHue sHEpruu npu KosuedaTeIbHOM
' JBAYKEHUU
9.3 3aryxatomue Kojnebanus. Beinyxaennsie konebanus. Pesonanc
94 Mexannyeckue BoiHbI. CBONCTBAa MEXaHMUECKUX BOJH. [IposonbHbIe U monepeyHble BOJIHBI.

JInHAa BOJIHBI MU CKOPOCTb €€ PAacHpOCTpaHEeHUs. MexaHH4eCcKue BOJIHBI B TBEPAOM TeEIlE,




celicMUYeCKHE BOJIHBI

9.5

3ByK. ' poMKOCTH U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yabTpa3Byk

9.7

[IpakTuyeckue paboOTHI:

Omnpenenenne 4acTOTHI U MEPHOAA KOJIeOaHWH MaTeMaTHYeCKOro MasiTHUKA.

Omnpenesnenne 4acTOTHl ¥ EPHOia KOJICOAHUH MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH Nepuoja KosieOaHWH MOABEUICHHOTO K HHUTU T'py3a OT JUIMHBI
HUTH. MccnenoBanue 3aBUCMMOCTH Nepuojia KOleOaHUN NMPYKUHHOTO MAasTHUKA OT MaccChl
rpy3a. IIpoBepka HE3aBUCHUMOCTH IepHoja KoJieOaHUH rpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl rpy3a 1 )KECTKOCTH MPYKUHBL. V3MepeHnue yckopeHust CBOOOIHOTO MaIeHUs

9.8

duznueckue SBICHUS B npupoae: BOCHPUATUEC 3BYKOB JXUBOTHBIMHU, 3CEMIICTPSICCHUC,
celicMuyecKue BOJIHBI, IyHaMH, 3XO

9.9

Texuuueckue yCTporucTBa: 9X0JI0T, UCIIOIB30BAHUE YIBTPA3BYKA B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DEKTPOMarHUTHOE 1oJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana >1€KTPOMarHUTHHIX BOJIH
10.3 DnekTpomMarHuTHas mpupojaa ceeta. CKopocTh cBeTa. BoHOBEIE CBOMCTBA CBETa
10 10.4 [IpakTuyeckue paboOTHI:
' M3yueHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIBHOTO TenedoHa
10.5 @dusnueckue SBICHUS B TIPUPOJIE: OMOJIOTHYECKOe EHCTBHE BUIMMOTO, YIBTPA(PHOIETOBOTO
' Y PEHTTEHOBCKOTO M3ITyUeHHH
10.6 TexHuueckue yCTpoNCTBa: UCIOIb30BAHUE IJIEKTPOMArHUTHBIX BOJIH JJI COTOBOM CBSI3U
11 CBETOBBIE SBJIEHU A




11.1 JlyueBast mozenb cBera. IcTOuHMKY cBEeTa
11.2 IIpssMonuHEHOE pacIpOCTpaHEHUE CBETA
11.3 Ortpaxenue cera. [Imockoe 3epkanio. 3aKOH OTpakeHUs CBETa
11.4 IIpenomiienue cBeTa. 3aKOH NpesioMiIeHUs cBeTa. [1oJHOe BHyTpEHHEE OTPaKEHUE CBETA
11.5 JIunza. Xop nyyeil B nuH3e
11.6 OnTrueckas cuctema ¢oroarnmapaTa, MUKPOCKOTA U TEJIECKOMa
11.7 I'na3 kak onruyeckas cucreMa. ban3opyKocTh U JalbHO30PKOCTh
118 Paznoxenne Gemoro cera B criekTp. OnbiTel HptoToHa. CrioskeHHE CIIEKTPaIbHBIX IIBETOB.
' Jlucniepcust cBeTa
[IpakTuyeckue paboTHI:
HccnenoBaHue 3aBUCMMOCTH YIUIa OTPAXXEHHsI CBETOBOTO JIy4a OT yIJla MaJleHusl.
W3yueHne xapakTepuCTHK U300pakeHuUs IpeIMeTa B IJIOCKOM 3epKaie.
HccnenoBanue 3aBUCHUMOCTH yIJla NPEJNIOMIIEHHS CBETOBOIO Jiyda OT yIjla NaJcHHUsS Ha
11.9 IPaHULIE «BO3JyX — CTEKIION.
[TonmyuyeHne n300pakeHUH C MOMOIIBIO COOMPAOLIECH JTUH3BI.
Onpenenenne (GOKYCHOTO PaCCTOSHUS M ONTUYECKON CUIIbI COOMpPAIOIIEH JIMH3BI.
OnbITH IO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
OnbITH IO BOCTIPUATHUIO IIBETA MIPEIMETOB NPHU UX HAOJIOJICHUN Yepe3 IIBETOBBIC (QHIIBTPHI
11.10 ®dusnueckue sBiaeHUs B npupojne: 3atMeHuss ConHua u JlyHbl, 1BeTa Tel, ONTHYECKHE
’ sBIICHHUA B aTMOcdepe (uBeT Heba, pedpakiys, pagyra, MUPax)
11.11 TexHuueckue yCTpoucTBa: OUKH, NEPUCKOII, (OTOANIapaT, ONTHYECKHE CBETOBOIbBI
12 KBAHTOBLBGIE SAIBJIEHU A
12.1 OmneiTel Pesepdopaa n mimanerapuas mojens atoma. Mogaens atoma bopa
12.2 Hcnyckanne u nornonieHue ceera atomoM. KBaHThI. JInHelyaTelie CrieKTpbl




12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3ITydeHUs

12.4 Crpoenue atoMHoro siipa. HykinoHHas Moziens aToMHOro siipa. M30Tomnsl

12.5 PagunoaxTtuBHbIe npeBpaieHus. [lepuos nomaypacnana aTOMHBIX s1ep

12.6 SAnepHble peakiyy. 3aKOHbI COXPAHEHUS 3apsiA0BOI0 U MACCOBOT'O YNCE

12.7 OHeprus CBsA3M aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU

12.8 Peakiuu cuntesa u nenenus saep. Mcrounuku sueprun CoJiHLA U 3BE3N

12.9 SAnepnas sHepreruka. JlelicTBUe pailOaKTUBHBIX U3IYyYEHHUH Ha KUBbIE OPraHU3MBbI
[IpakTrueckue padbOThI:
Habuto1eHue CIomHbIX U JINHEHYAThIX CIEKTPOB U3JTyUEHHUSI.

12.10 HccnenoBanne TpeKOB: HW3MEpPEHHE SHEPrud 4YacTHIBI 10 TOPMO3HOMY NyTH (IO
¢dororpadusm).
N3mepenne paaroakTUBHOTO (oHA
dusnueckue SABICHUS B MPUPOJE: €CTECTBEHHBIN paJMOaKTUBHBIN (POH, KOCMUYECKHE JTYUH,

12.11 paZMOaKTUBHOE W3JIyYE€HUE MPUPOIHBIX MHUHEPAJIOB, NEHCTBHE PAJMOAKTHUBHBIX HM3IIy4CHHUN
Ha OpPraHu3M YeJIOBEKa

12.12 TexHnuecKue ycTpoucTBa: CIEKTPOCKON, MHANBUAYAJIBHBIN JO3UMETP, Kamepa BunbcoHna




MMPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHHUSA OCHOBHOM
OBPA30OBATEJIBHOI NPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

Konx nposepsiemoro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaHUS K NMPEJIMETHBIM pe3yJibTaTaM 0a30BOIr0 YPOBHSI OCBOEHHSI OCHOBHO#
o0pa3oBaTe/ILHOI MPOrpaMMbl OCHOBHOTO 00111ero 06pa3oBanusi Ha ocnoBe ®PI'OC

[Nonumanue ponu Gu3MKM B HAyyHOW KapTHHE MHpa; CHOPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUN O
3aKOHOMEPHOH CBSI3M M I03HABAEMOCTH SIBJICHUH NPUPOABI, O POJIM JKCIEPHUMEHTa B (HU3UKE, O
cucreMooOpa3yomeil ponu QUMK B pPa3BUTHH E€CTECTBEHHBIX HAyK, TEXHHKH W TEXHOJOTHH, 00
IBOJIIONIMH (PU3MYECKUX 3HAHUN M UX POJIH B IEOCTHON €CTECTBEHHOHAYYHOW KapTHHE MUPA, O BKJIAJIC
POCCHICKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO

MHpA, PA3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHUA O BUJaX MaTCpuu (BeI_I_IeCTBO n none), O ABHMXKCHHUHU KaK crocooe CyHICCTBOBaHUA MAaTCpHU, 00
aTOMHO-MOHeKyHHpHOﬁ TCOpHU CTPOCHUS BCIIECTBA, O (I)I/I3I/ILICCKOI7I CYHUIHOCTHU SIBIICHUI IpUpOAbL
(MCXS.HI/ILIGCKI/IX, TCIUIOBBIX, OJJICKTPOMAIHUTHBIX U KBaHTOBLIX); YMCHHUEC pasindaTb ABJICHHUA II0
OIMMCAHUIO HUX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOLIUX IOaHHOC (I)I/I3I/I‘-ICCKOC
SABJICHUC, YMCHHC PACIIO3HABATL IPOABJIICHUC H3YUCHHBIX (I)I/I3I/I"ICCKI/IX SIBIICHUH B OKpYyKaromeM Mupe,
BBIJCIIAA UX CYHICCTBCHHBIC CBOMCTBa (HpI/I3HaKI/I)

Bnanenue ocHOBaMM MOHSTUHHOTO ammapara U CUMBOJIMUECKOTO sI3bIKa (PU3UKU M UCIOJIb30BAHUE HX
JUISE pelieHHs] y4eOHBIX 3ajlad; YMEHHUE XapaKTeph30BaTh CBOWCTBA Tell, (DU3WUECKUE SIBICHUS H

MPOLIECCHI, UCTIONB3YS (PYyHIAMEHTAIBHBIE U OMIUPUUECKUE 3aKOHbI

YMeHHne OmnuchiBaTh HU3YYCHHBIC CBOMCTBA TE€I H (I)I/IBI/IHCCKI/IC SABJICHUS, HUCIOJb3Yd (bHBquCKHe
BCINYHHBI

Bnagenue ocHOBaMH METOJ0B HAyYHOT'O MO3HAHUS C YYETOM COOJIIOJIEHUS MpaBUi 0€30IacHOro Tpyaa:

HaOmoieHne GU3HISCKUX SIBIICHU:




YMEHHE CaMOCTOSITENIbHO COOMPATh IKCHEPUMEHTAIBHYIO YCTAHOBKY U3 JIaHHOTO Habopa 000pyAoBaHuUs
10 UHCTPYKIIMH, ONKUCHIBATh XOJI ObITAa U 3aIMCHIBATh €r0 Pe3ybTaThl, (HOPMYIHUPOBATH BHIBOIL;
IPOBEJCHHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIMUYUH: YMEHHE IJIAHUPOBATh U3MEPEHUS,
CaMOCTOSITENIbHO COOUpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY IO WHCTPYKILHWH, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI ¥ aHAJM3UPOBATh MOJIYYEHHbIE PE3yJIbTaThl C YYETOM 3aJJaHHOW MOTPEHIHOCTH PE3YyJIbTaTOB
WU3MEPEHUI;

IPOBEJCHHE  HECIOXKHBIX  OKCIIEPUMEHTAJIbHBIX  HCCIENOBaHHM;  CaMOCTOSITENLHO  COOMpaTh
JKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M NPOBOAUTH HCCIEAOBAHHWE IO MHCTPYKIHMH, HPEICTaBIATH
MOJIyYEHHbIE 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUE TaOIUIl U rpaUKOB, YUUTHIBATh MOTPEUIHOCTH,
JIeJIaTh BBIBOJIBI 10 Pe3yJIbTaTaM UCCIIEJOBAHUS

Ilonnmanue XapPaKTCPHBIX CBOICTB (I)I/IBI/FIGCKI/IX Mopeseun (MaTepI/IaJ'ILHa}I TOYKa, a0COJIFOTHO TBépI{OC
TCJI0, MOACIIN CTPOCHUA Ta30B, JKUJIKOCTEH U TBép,Z[BIX TCJI, IJIAHCTapHAad MOJACJIb aTOMad, HYKJIIOHHAA
MOACIb aTOMHOI'O ;mpa) U YMCHHUC MPUMCHATDH UX JJIS 0OBSICHEHHS (I)I/ISI/I‘-IGCKI/IX IponcccoB

YMeHne oOBACHATH (bI/ISI/I‘leCKI/IC IMpoueCChbl " CBOMCTBa TCJI, B TOM 4YHCJIIC U B KOHTCKCTC CI/ITyaHI/Iﬁ
IMPAKTHUKO-OPUCHTUPOBAHHOTO XapaKTCpa, B YACTHOCTH, BLIABIIATL INMPUYWMHHO-CICACTBCHHBIC CBA3W U
CTPOUTH 0OBsICHEHHE C OHOpOI>'I Ha HM3YUYCHHBLIC CBOMCTBaA (1)I/I3I/I‘ICCKI/IX HBJ'IeHPIﬁ, q)HSquCKI/IC 3aKOHBbI,
3dKOHOMCPHOCTH U MOJICIIN

YMmenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMii), HCIOJB3Ys 3aKOHBI U (HOPMYJIHI,
CBsI3bIBaIOIIME (PU3NUECKHUE BEITMUMHBI, B YACTHOCTH, 3aIMCHIBATh KPATKOE YCJIOBUE 3aayH, BBIABISATDH
HE/IOCTAIONINE JaHHbIe, BEIOUPATh 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIE JJIsl €€ pPelIeHHs, UCTIONb30BaTh
CIPaBOYHbIE JAaHHbBIE, MPOBOJUTH PACUETHI U OLIEHMBATHh PEATMCTUYHOCTH IOJYYEHHOTO 3HAYEHHUS
(¢u3n4ecKoil BEMTUUMHBI; YMEHUE ONPEAEIATh Pa3MEepHOCTh (PU3UUECKOW BETHMYUHBI, MOJIyYECHHOH NpHU

PELLIECHNH 3a/1a4u

YMeHue XapaKTCpU30BaATb IMPUHIIUIIBL JEUCTBUS TEXHHYECKHUX YCTpOﬁCTB, B TOM 4HCJIE OBITOBBIX
HpI/I60pOB, U TPOMBIIUICHHBIX TCXHOJOI'MYCCKHUX MPOUECCOB IO HX OIMMMCAHWIO, MCIIOJB3Yys 3HAHUA O




CBOMCTBaX (bHSH‘lCCKI/IX SIBIICHUM U HeO6XO,I[I/IMBIC (l)I/I3I/I‘-IeCKI/I€ 3aKOHOMCPHOCTHU

10

YMeHHe HCIoJIb30BaTh 3HAHUS O (I)I/IBI/IquKI/IX SIBIICHUSAX B IOBCEOHEBHOU JXKHM3HU IS obecneueHUs
0e30IMacHOCTH npu O6paIJ_IeHI/II/I ¢ OBITOBBIMH HpI/I60paMI/I N TCXHUYCCKNMHU yCTpOﬁCTBaMH, COXpPAaHCHUA
300pPOBbA U CO6HIOI[€HI/ISI HOPpM J3KOJIOTUYCCKOI'0 IOBCIACHUA B 0pr>1<a}0mel>'1 cpeac; IMOHUMAaHUC
HGO6XOI[I/IMOCTI/I IMPUMCHCHU JOCTIKEHMH (I)I/I3I/IKI/I )51 TEXHOJIOT Ui JJIs paluoOHAJIBHOI'O
IpUPOOOII0JIB30BAHU A

11

OnelT moucka, mpeoOpa3oBaHUs U TPEACTaBIeHUS HHPOpMAIMK (DU3HUECKOTO COACpXKaHHUS C
UCTIOJIb30BaHUEM WH(GOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIl; yMEHHE OIICHUBATh J1IOCTOBEPHOCTH
NOJy4YeHHOW WMH(OpPMAallMd HAa OCHOBE MMEIOIIMXCS 3HAHWM U JOTMOJHUTEIBHBIX WCTOYHUKOB; YMEHHE
UCTIOJIb30BaTh TMPH BBIMOJHEHUH YYEOHBIX 3aJaHUi Hay4YHO-TMOMYJISIPHYIO JIUTEpaTtypy (Qu3ndeckoro
COJlep’KaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHeT; BiajeHue 0a30BBIMH HaBBIKAMU
npeodpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE U YCTHBIE COOOIIIEHUSI HAa OCHOBE MH(OPMAIIMH U3 HECKOIBKUX UCTOUHUKOB




INEPEYEHD 9JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMbBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 MEXAHUWYECKUE SBJIEHUA

1.1 Mexanuyeckoe aBuxeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD JIBHXKEHUS

12 PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHHEe. Cpeansist ckopocTh. Dopmyria i1 BBIYUCIEHUS CpeHell ckopocTu: v = S/t
PaBHOMepHOE mpsSIMONMHEIHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejda OT BPEMEHUM B CiIyyae pPaBHOMEPHOTO
MPSIMOJIMHEMHOTO IBUKEHHUS:

1.3 x(1)=x,+ut
I'padvku 3aBUCMMOCTH OT BpEeMEHHU MJI MPOEKIHUHU CKOPOCTH, MPOEKIUH NepeMEelIeHUs], MyTH, KOOPIWHATBI MpPH
PaBHOMEPHOM MPSIMOJIUHEHHOM ABMKEHUU

1.4 3aBUCHUMOCTbh KOOPAMHATHI TEJIA OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOI'O MPSMOJIMHENHOTO IBUKECHMUS:

Syf)=vp = f+a*

[T Ry

@opMynibl A7 TPOEKIMU IEpPEeMEIIeHUsl, MPOEKIMHU CKOPOCTH M TPOEKLUMH YCKOPEHUS MpHU PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JIBM)KEHUU:

?,2
s.(D=yyt+a,- 5
U.‘f(’f) =Up, +a, 1,

a, (f) =canst,

5 o]

vy, — Uy, =2a.s,




Fpa(bI/IKI/I 3aBUCUMOCTH OT BpPEMCEHU I IIPOCKHOHWH YCKOPCHHsA, IMIPOCKOHHU CKOPOCTH, MPOCKIHHU IICPEMCIICHMI,

KOOPpAWHATHI IIPU pAaBHOYCKOPCHHOM HpXMOHHHeﬁHOM JBHXKXCHUH

1.5

CBO6OJIHO€ naacCHUC. (DOpMyJIBI, OITMCBhIBAIOIIHEC CBO6OZ[HO€ nmaacHUEC TeEjla MO BCPTUKAIN (,[[BI/I)KCHI/IG TCJIa BHHU3 WA

BBCPX OTHOCHUTCJIIBHO MOBCPXHOCTU 3CMJ'II/I). Fpa(I)I/IKI/I 3aBUCUMOCTH OT BPCMCHHU IJII MPOCKIHU YCKOPCHUSA, TPOCKIHNU

CKOPOCTH U KOOPAWHATHI ITPpH CBO60I[HOM MaaACHUU TCJIa 110 BEPTUKAIIN

1.6

CKOpOCTB PaBHOMCPHOI'O ABUKCHUS TCJIA 11O OKPYKHOCTH. HanpaBneHHe CKOpPOCTH.
dopMya JJ1s BBIYUCICHUS CKOPOCTH Yepe3 paanyC OKPYKHOCTH M ITEPUOJT OOPAIICHHUS
2R
T

LentpocTpeMutenbHoe yckopeHue. HarpaBieHne LEHTPOCTPEMUTEIBHOIO YCKOPEHMS.

YCKOPEHUSL:

®opmyna s BBIYUCIEHUSA

1.7

1.8

Cuna — BexTopHas ¢uszndeckas BenudnHa. ClI0KeHHue Chl




1.9

SIBnenne unepuuu. IlepBroiit 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:

F=m-a

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUS TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHleﬁ Ha TCJI0

Bzaumopeiictue Ten. Tpernii 3akoH HeroToHa:

Fy g ==F s

TpeHHe IMOKOsA U TPCHUC CKOJILKCHHUA. CDOpMy.Ha AJId BBIYHUCJIICHUA MOAYJIA CUJIbI TPCHUA CKOJIBKCHUA:

F_=pn-N
1.12 =
Hedopmarnus Tena. Yrpyrue u Heynpyrue negopmanuu. 3aKoH ynpyrou aedopmanuu (3akoH ['yka):
F=k-Al
1.13

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHU:
My -HMa
R Z
Cuna TSDKECTH. yCKOpeHI/Ie CBO6OI[HOFO maacHus.
dDopMlea JJ11 BBIYUCIICHUS CHUJIbI TAXECTU BOIH3HU IMMOBCPXHOCTU 3emiu: F = mg.

I[BI/I)KGHI/IG IJIAaHCT BOKPYT COHHI_[a. HepBa;I KOCMHYCCKaAsA CKOPOCTh. HepecomocTts u NICPCTPY3KN




I/IMHYJ'IBC TCJIa — BCKTOPHAA (1)I/I3I/I‘ICCKa$I BCJINYHHA.

1.15 p=mo

I/IMHy.TH:C cucteMsl Tei. U3MeHeHue HMITYJIbCA. I/IMHy.]'IBC CHIJIBI

3aKoH COXpaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHCTEMBI TCJI:

1.16 D=0, +im, U, =const

PeakTuBHOE NBMKEHUE

Mexanunueckas pabota. @opmyia A BBIYUCICHUS PaOOThI CHIIBIL:
A=Fsoosct

Mexann4deckass MOIIHOCTb:

1.17 4

I

N=

Kunernueckas u MOTCHLMAJIbHAA DHCPIUs. (DOpMy.Ha JJIs1 BBIYHUCJICHUA KHUHETUYECKOMN OHCPTHUHU:

HIU:
Ep=——

18 Teopema 0 kuHeTHYECKOH dHeprun. PopMyIIa I BHIYUCIEHHS OTEHINATLHOM SHEPTUY TENa, IOJHATOIO
' HaJl 3eMIISH:

E,= mgh

1.19 MexaHudeckasi SHEPTHs:




E=E,+E,

3aKoH COXpaHEeHHs MeXaHHUecKol aHeprun. @opmyna A 3aKOHA COXPaHEHUS] MEXaHUYECKOM SHEPTUU B OTCYTCTBHE
cu TpeHus: E = const.
[IpeBpaiieHre MexaHNYECKON YHEPTHH MIPH HATTUYUU CUIIBI TPEHUSI.

1.20

[IpocThie MexaHU3MBI. «30J10TOE TIPABUIIO» MEXAHHUKH.
Ppruar. Moment cunel: M - Fl.
VYcioBre paBHOBECHS pbluara:

M{ —Mrz +..=0

[ToasrxHBIN 1 HeMOABIKHBIN O0510ku. KITJI mpocThIx MEXaHU3MOB,
n= Anonesaas

4 WTATEHES A

1.21

JlaBiienre TBEpAOTO TENA.

@opmyna s BBIYMCIICHHS 1aBJICHHs TBEPIOTO Tena:

il
p__Sf'

JaBnenue raza. ATMmocdepHoe TaBieHuUE.
FI/I}IPOCT&TI/I‘-ICCKOG JaBJICHUC BHYTPH KUAKOCTH.

d)opMyna I BBIYHUCIICHUA OJaBJICHUA BHYTPH ) KUIKOCTHU !

p=pgh+p_,

1.22

3axon [lackans. ['mapaBianueckuii mpecc




1.23

3akon Apxumena. dopMmyna s onpeneneHUs] BBITAIIKMBAIOLICH CHIIBI, JCHCTBYIOIIEH Ha TEJIO0, MOTPYKEHHOE B
KUJKOCTh WM ras:

F Am. —PE v
Ycnosue ruiaBanud tena. [lnaBanue cynoB 1 BO3ayXoIulaBaHHUE
Mexannyeckue koneOaHus. AMIUIMTYya, IEpUoa U 4yacToTa KoneOanuil. dopmyra, CBS3bIBAIOIIAs YaCTOTy M MEPHOJ
KoJIe0aHMil:
1.24
— 1
T
1.25 MatemaTnueckuil U Npy>KMHHBIN MasTHUKU. [IpeBpalieHre sHepruu npu KouedaTesIbHOM JIBUKEHUU
1.26 3aryxaromue kojebanus. BoiHyxnenHble kojaeOanus. Pesonanc
Mexannueckue BoJiHbL. [IpooapHbIE U TIONIEpeUHbIe BOIHBI. J{JIMHA BOJIHBI M CKOPOCTh PACIPOCTPAHEHUS BOJIHBI:
1.27 h=v-T
1.28 3ByK. ' poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA I'paHMIIE IBYX cpell. MH(pa3ByK U yJabTpa3ByK
1.29 Ipaxmuueckue pabomul

I/I3MepeHI/Ie CpG,Z[HGfI IIJIOTHOCTH BCIICCTBA, apXHMel[OBOﬁ CHIJIBI; JKECTKOCTH NIPYKUHBI; KOB(b(I)I/II_II/IeHTa TPpCHUA
CKOJIBXXCHHUA, pa6OTBI CHJIbI TPCHUA, CUIIbI YIIPYT'OCTH; CpGI[HGfI CKOPOCTHU ABUKCHUA 6py01<a 110 HaKJIOHHOM IIJIOCKOCTH;
YCKOPCHUMA 6pyc1<a npu ABUKCHHUU 110 HAKJIOHHOM IJIOCKOCTHU,; YaCTOTbl W IICPUOTA KOJICOAHMH MaTeMaTHYECKOIrO
MasdTHHKA;, YaCTOThI U ICpHUOoaa KoJiIeOaHM MPY>KUHHOI'O MassTHUKA, MOMCHTA CHWIJIbI, ﬂeﬁCTByIOIHeFO Ha pbIyar; paGOTLI
CHJIBbI YIIPYTOCTH IIPU MoabEME Tpy3a ¢ IOMOIIBIO HCIIOABUKHOT'O 6J10Ka; pa6OTBI CUJIBbI YIIPYT'OCTH IIPpU MoabEME rpysa cC
IIOMOIIOBIO MOABUXKHOTO OJI0Ka.

HccnegoBanne 3aBUCHUMOCTHU apXHMeHOBOﬁ culbl 0T 00BEMa HOprméHHOfI qJacTu TCJIa U OT INNIOTHOCTHU XHAKOCTH,
HE3aBHCHUMOCTH BBITAJIKHUBAIOILEH CUJIBI OT MaCChI TCJIa; CUJIbI TPCHHUA CKOJIBKCHHA OT CHUJIbBI HOPMAJIbHOT'O OABJICHUA U OT
poaa MOBCPXHOCTHU,; CUJIbI YIIPYT'OCTH, BO3HUKAIOIIEH B MPYKHUHC, OT CTCIICHU I[C(I)OpMaLII/II/I IMPYKUHbI;, YCKOPCHUA 6py01<a




OT YyIJla HaKJIOHa HanpaBnﬁ}omeﬁ; nepuoaa (‘IaCTOTBI) KOJIEOAHWH HUTSIHOIO MAasSTHHKA OT JUIMHBI HUTHU; IMCpUOIa
KoJIeOaHMH INPY>XXUHHOI'O MasTHHKa OT MACChI I'Py3a U KECTKOCTH IIPY>XUHBI, HMCCJICAOBAHUC HE3aBUCHUMOCTH IICPHOIA
KOJIEOAHWHM HUTSHOI'O MasgTHHUKA OT MAacChl rpysa. HpOBepKa YCJI0BUA paBHOBECH pblyara

Dusuueckue ABNEHUS 8 npupode: MMPpUMCPLL ABUXXCHUA C PA3JIMYHBIMH CKOPOCTAMH B J)KMBOII M HEXHBOH npuponae,
JIENCTBHUE CHUJIBI TPCHUA B IIPUPOJAC U TCXHUKE, IIPUIIMBBI U OTJIIMBBI, ABUXKCHUC TINIAHCT ConHeuHoMi CUCTCMBI, pCAKTHUBHOC

1.30 JIBIDKEHUE KHMBBIX OpPraHU3MOB, pblYarM B TeJlie YellOBeKa, BIMSHHE aTMOC()EpPHOro IaBJICHUS HA KMBOM OpPraHU3M,
TUIaBaHUE PBIO, BOCIIPUATHE 3BYKOB )KUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUUECKUE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmea: CIUJOMETP, AATYUKH TIOJIOKEHUS, PACCTOSIHUA U YCKOPEHUs, AWHAMOMETpP, MOAIIUIHUKH,
131 paKeTbl, pblYar, MOABMKHBIA M HEMOABIMKHBIA OJOKM, HAKJIOHHAs IUIOCKOCTh, NPOCThIE MEXaHU3Mbl B OBITY,
' cooOmiarnmecss Cocyipbl, YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKHH Ipecc, MaHOMETp, OapoMeTp, BBICOTOMED,
HOPIIHEBON HACOC, apEOMETP, IXO0JIOT, UCIIOJIb30BAHHUE YIIbTPa3ByKa B ObITY M TEXHUKE
2 TEITUJIOBBIE ABJIEHU S
51 OCHOBHbBIE TOJIOXKEHHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU CTPOEHHUs BellecTBa. Mojenu TBEPIOro, KHUIKOTO U
' ra3o000pa3HoOro cocTosiHui Beniectsa. Kpucrammyeckue u amopdHsie Tena
2.2 JlBmkenne yactull Beniectsa. CBs3b CKOPOCTHU JABIKEHHS YacTHI] ¢ Temreparypoil. bpoyHoBckoe nsmkenue, auddysus
2.3 CmaunBaHUE M KallWJUISIPHBIE SIBJICHUS
24 TenoBoe paciiupeHue u cxxarue
2.5 TemnoBoe paBHOBECHE
2.6 BuyTpennss sneprusi. Pabota u teruionepenada kak cnocoObl U3MEHEHHsI BHYTPEHHEN SHEPIHU
2.7 Bubl Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKIUS, U3IyUEHHUE
Harpesanue u oxnaxaenue tein. KonuuecTBo TEIUIOThL. Y ieiabHas TEMI0EMKOCTB!
28 O=cm(t,—t,)




3aKoH COXpaHCHUA SHECPIUU B TCINIOBBIX ITPOLECCaX. YpaBHeHHe TEIUIOBOI0 OajaHca:

2.9 Q1_Qg +...=0
Hcmapenne u xonpaeHcamus. l3MeHeHWEe BHYTpEHHEW SHEPTHMHM B TMPOIECCe HCHApeHHMs M KOHJeHcanuu. Kumnenwue
2.10 YKUJKOCTH. Y IeNIbHAs TeI1oTa mapooOpaszoBanus: L = O/m
2.11 BnaxnocTs BO31yxa
[InaBnenue u kpuctTauu3alus. MizMeHeHe BHyTpEeHHEH SHEPTUU MIPH MJIABICHUH U KPUCTAITU3AUu. Y IeJbHasl TerioTa
[LIABJIEHUS:
2.12 v G
f=—
m
) 13 BHyTpeHHss SHEprusi CropaHus TOIUIMBA. Y IeJbHasl TeIJIoTa CrOpaHus TOIuBa: ¢ = O/m
2.14 [Tpuntumer padoTs! TeroBsix Asurareneid. KI1J[ termmoBoro apurarens
Ipaxmuueckue pabomul
N3mepenue yenpHOM TEMIOEMKOCTH METAJUTMUECKOTO IMJIMH/IPA; KOJMYECTBA TEIUIOTHI, OJYYEHHOI'O BOJIOM KOMHATHOM
215 TeMrneparypbl (PUKCHPOBAaHHOW Macchl, B KOTOPYIO OIYIIEH HArpeThlil LWIMHIP; KOJMYECTBA TEIJIOTHI, OTJAHHOTO
' HarpeTbiM LWIMHAPOM, IOCJE OMYCKAaHUs €ro B BOJAY KOMHATHOM TeMIIepaTypbl; OTHOCUTEIbHOM BIIAXXHOCTH BO3/1yXa;
YAEJIbHON TEIJIOTHI IJIaBleHus Jibja. MccneqoBanue M3MEHEHUs! TeMIIEpaTypbl BOJbI IIPU PA3IMYHBIX YCIOBUSX; SBJICHUS
TeruiooOMeHa Mpy CMENIMBAHUN XOJIOTHOM U TOpsiueii BOJIBI; MpoIiecca UCIapeHuUs
216 Qusuueckue s671eHUs 8 NpUpode. TIOBEPXHOCTHOE HATSHKEHUE U KAMMIIISIPHBIC SIBICHHS B IPUPOC, KPUCTAILIBI B IPUPOJIC,

N3JIYUCHUC COJ'IHHa, 3aMCpP3aHUC BO,Z[OéMOB, MOPCKHUEC 6pI/ISBI; 06p330BaHI/Ie POCEI, TYMaHa, UHE:A, CHEra




Texnuueckue ycmpoﬁcmea: KallJUJIAPbI, IMPHUMEPbI HCIIOJIb30BAHHA KpPUCTAJIIOB, X(H,HKOCTHBIﬁ TCPMOMCTpP, HATYHUK

2.17 TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOIUIEHHWS JOMOB, THUIPDOMETpbI, IICHUXPOMETp, IapoBas TypOWHa, JBHUrareib
BHYTPEHHET0 CrOpaHus
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 Onextpuszanys Ten. J[Ba BUAa 3JIeKTpUUECKUX 3apsiJIOB
3.2 B3aumoneiictBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpPaHEHHUs IIEKTPUUYECKOTrO 3apsa
34 Onexrpuueckoe noine. HanpsxkéHHoCTh aiekTpuyeckoro mnoss. IIpuHIMI cyneprno3uuuu 3leKTpUYeCKUX Mojel (Ha
' KaueCTBEHHOM YPOBHE)
35 Hocurenu nsnekrpuueckux 3apsaoB. JleHCTBUE 3IIEKTPUYECKOrO MOJSI Ha D3JEKTpuueckue 3apsansl. [IpoBogHuku un
' JIUDJIEKTPUKU
[TocTosiHHBIN nekTpudeckuil Tok. JleiicTBus anekTpuyeckoro Toka. Cuia Toka. Hanpsoxenue.
I=q/t, U=A4/4
3.6
DNEKTPUUYECKOE COITPOTUBIIEHHE. Y IETBHOE MIEKTPUUECKOE CONPOTUBIICHUE!
3.7 R =pl/S
3.8 3akoH Oma anst ygactka anekrpudeckoit nenu: [ = U/R
3.9 [locnenoBarenbHOE COEIMHEHNE POBOIHUKOB!

I,=I,; U=U,+U,; R=R +R,

Hapanneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOT'O COIIPOTHUBIICHUA:




U =UyI=1I+I;R=

2 |

CMelanHbIe COCAMHCHU A IMMPOBOAHNKOB

Pabota u MmomHOCTh AnekTpudeckoro Toka. 4 = Ult, P = Ul

3.10
3akon J[xoyns — Jlenma:
.
3.11 Q=I"-R-t
3.12 OmnsIT OpcTena. MarHuTHOE 1oJie NPSMOTo MPOBOJIHUKA ¢ TOKOM. JINHUM MarHUTHOW MHIYKIUU
3.13 MarautHoe noJjie TOCTOSITHHOTO MarHuTa. B3anMoaelcTBIE ITIOCTOSHHBIX MArHUTOB
3.14 JleficTBrE€ MarHuTHOTO 10JI1 HA MPOBOJHUK C TOKOM
3.15 OnbiTel @apazes. SABiaeHue >aeKTpoMarHuTHON uHayKiuu. [TpaBuio Jlenna
Ipakxmuueckue pabomul
N3mepeHne 371eKTpUYecKOro COMPOTHUBIICHHS PE3UCTOPA; MOITHOCTH SJEKTPUYECKOTO TOKA; PaOdOTHI AJIEKTPHUECKOTO
TOKa.
316 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B MPOBOJHHUKE (PE3UCTOPHI, JIAMIIOUKA), OT HAIPSKEHUS HA
' KOHIIaX TPOBOJHWKA; 3aBUCHUMOCTH COMPOTHBIICHUS OT JUIMHBI TMPOBOJHHUKA, TUIOMIAIH €T0 IOMEPEYHOTO CEUYCHHS M
YACIBHOTO COMPOTUBIICHHUS.
[TpoBepka npaBmiIa sl SAEKTPUISCKOTO HANIPSHKEHUS TPU MTOCJIEI0OBATEIFHOM COSIMHEHNUN TTPOBOIHUKOB; MPABWIA IS
CHJIBI JICKTPUYECKOTO TOKA MPH MapaluIeIbHOM COSIMHEHUH TIPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUYKA)
317 Qu3zuueckue a61eHUs 8 npupooe: dIEKTPUUECKUE SIBICHUS B aTMoc(hepe, 2IeKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
' noJie 3eMJH, apeiid moyrocoB, poiab MArHUTHOTO TOJIS AJIs )KU3HU Ha 3emiie, IOJSIPHOE CUSTHHE
3.18 Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTAT, CYETYUK DJICKTPUUECKOHW HHEPIUH,




3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHbIE ASIEKTPONPUOOPHl (IIPUMEPHI), SIEKTPUUECKUE MPEIOXPAHUTENH,
3JNEKTPOMArHuUT, 3JEKTPOABUTATEb IIOCTOSIHHOTO TOKA, FeHEpaTOp MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BOJHBL. [lIkana 3meKTpoMarHuTHBIX BOJIH
3.20 JlydeBas monenb ceta. [IpsmonuHeitHOe paclipoCTpaHEHHE CBETa
3.21 3axkoH oTpaxkeHMs cBera. [lnockoe 3epkaio
3.22 [Ipenomiienne cBeTa. 3aKOH NPEIOMIICHHUS CBETA
3.23 Hucnepcus cBera
3.24 JIunza. Xop myueii B mun3e. okycHoe paccTosiHue JIH3bL. OnTudeckas cuna JuH3bl: D = 1/F
3.25 I'na3 kak ontuueckas cucrema. OnTuyeckrue npuodopsl
IIpakmuyeckue pabomul
M3MepeHue ONTHYECKOW CHiIbl coOMparomield JHH3bI; (POKYCHOTO paccTOsIHHMS coOuparomieil JuH3bl (10 CBOMCTBY
paBeHCTBA Pa3MEpOB MpeIMeTa U U300pakeHus!, KOTAa MpeIMET PacloIokKeH B IBOMHOM (OKyce), OKa3aTelsl MPeIOMICHHS
3.26 | crekia.
HccnenoBanne CBONCTBa M300pa)KeHHMs, IMOJYYEHHOTO C IOMOINBIO COOMparomieidl JHMH3bI; M3MEHEHHs (POKYCHOTO
paccTOSHUSA JBYX CIOKEHHBIX JIMH3; 3aBUCHMOCTH YIJIa ITPEIOMJIEHUSI CBETOBOTO JIyda OT YIJIa MaJICHHs Ha TPaHUIIE «BO3TYX
— CTEKJIO»
307 Qusuueckue asnenus 6 npupode. 3armenns Comxna u JIyHsl, 1iBeTa Tel, ONTHYECKUE SABIEHUS B atMocdepe (1Bet HeOa,
pedpakius, pagyra, MUPax)
3.28 Texnuyeckue ycmpoticmea: 09K, IEPUCKOT, GoToarnmapar, ONTHYECKUE CBETOBOIBI
4 KBAHTOBBGIE SABJIEHUA
4.1 PagnoaktuBHOCTE. Anb(a-, 6era-, ramma-u3inyuenus. Peakuuu anbda-u Oera-pacmana
42 OmnsiTel Pesepdopna no paccesauto anbda-gactuu. [lnanerapnas Mmoaens atoma
4.3 CocraB aromHoro spa. M3otomnsl




44

[lepuon nonypacmnaga aTOMHBIX SAEp

4.5 S nepHble peaky. 3aKOHbI COXPAHEHUS 3apsA0BOI0 U MACCOBOTO YHCE

46 Qu3zuueckue sA61eHUsA 8 Npupooe: eCTeCTBEHHBIM paguoaKTUBHBIA (POH, KOCMHUYECKHE JIy4H, paAHOAKTHBHOE W3ITyueHUE
’ PUPOJIHBIX MUHEPAJIOB, ACHCTBHE PaJMOAKTUBHBIX U3TYyUYEHHUI Ha OpraHU3M YeJIoBeKa

4.7 Texnuueckue ycmpoticmea: CIIEKTPOCKOII, UHANBUAYAJIbHBIN 103UMETp, Kamepa BuibcoHa, siiepHast JHepreTuka
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