B denepanbHBIX W PErHOHANBHBIX TPOIEAYpaX OICHKA KadecTBa
oOpa30BaHUS HCIOJIB3YETCS TepeueHb (KoauduKaTop) pacmpeneseHHbIX —II0
KJlaccaM TPOBEPSIEMBIX TPEOOBaHWM K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHON TPOrpaMMbl CpPEAHETO OOImero oOpa3oBaHUS W DJIEMEHTOB
conep kaHus o (pusnke.

Tabmuma 14
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM

nporpammbl 10 (k1acc)

Kon [IpoBepsiembie MTpeAMETHBIEC PE3YJIHTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTeIbLHOM MPOTrpaMMbI CPETHET0 00IIEeT0 00pa3oBaHuUs
pe3yJibTara
10.1

JleMOHCTpHpOBaTh Ha IIpUMEpax poiib U MEeCTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOU KapTUHBI MAPA, B PA3BUTUH COBPEMEHHOU TEXHUKH

Y TEXHOJIOTUH, B IPAKTUYECKOU NEATEIBHOCTH JTIOIEHN

10.2 YYUTBIBATh TPAHUIBI MPUMCHCHHS HW3YYCHHBIX (PU3NYCCKUX MOJICIICH:
MaTepHalbHas TOYKa, HWHEPIMAJbHAS CHCTEeMa OTCYETa, aOCOJFOTHO
TBEPJIOC TEJIO, MJICAIBLHBIN Ta3; MOACIH CTPOCHHS Ta30B, KUIKOCTCH H
TBEPABIX TEJ, TOYCUHBIA ODJICKTPHUCCKHH 3apsj - TpH PEHICHUH
(bu3nYecKuX 3a1a4

10.3

Pacrio3naBaTh (Qusnueckue sBieHUS (MPOLECCh) U OOBSACHATH WX HA
OCHOBE 3aKOHOB MEXaHWKU, MOJIEKYISIPHO-KUHETHYECKON Teopuu
CTpOEHHs  BelIeCTBA W  JJICKTPOJWHAMUKH:  PABHOMEPHOE U
PAaBHOYCKOPEHHOE MPSIMOJIMHEINHOE JIBIKEHHE, CBOOOJHOE TMaJieHue Ted,

NBIDKEHUE TI0 OKPY>KHOCTH, WHEPIUS, B3auMojeicTBue Tei; nuddysus,

OpOYHOBCKOE JIBH>KEHHE, CTPOCHUE KUIKOCTEH U TBEPIBIX




TeJ, U3MEHEHUE 00bEMa TeJ MPU HarpeBaHUU (OXJIAXKIECHUH), TETUIOBOE
paBHOBECUE, HCIIAPEHHE, KOHJEHCAlMs, IUIABJICHHE, KPUCTAJUIM3aLHNs,
KUIICHUE, BJIAXXHOCTh BO31yXa, NOBBIINICHUE JABJICHUSA ras3a IIPU €ro
HarpeBaHUM B 3aKPBITOM COCYIE, CBS3b MEXKAY IapaMeTpPaMu COCTOSIHUSA

'a3d B U30IIPOLCCCaX; IJICKTPU3aAUA TCII, BSaHMOHCﬁCTBHe 3apAa0B

10.4

OnuceIiBaTh MEXaHUIECKOE ABHUIKCHUC, UCITIOJIb3Y CI)I/ISH‘IGCKI/IC BCINYHUHBI:
KOOpAWHAaTa, IIyThb, INCPEMCHOICHHUC, CKOPOCTh, YCKOPCHHUC, MacCCa TCJia,
Cuijia, UMITYJIbC TCJIa, KMHCTHUYCCKAA SHCPIrusi, IMOTCHUOHWAJIbHAA SHCPIUsd,
MCXaHHNYCCKasd pa60Ta, MCXaHHMYCCKasl MOIONHOCTb, IIPHU OIIMCaHNHN
[IPABHUJIBHO TPAKTOBATH (bI/I?»I/IIICCKI/Iﬁ CMBICJI UCIIOJIB3YCMBIX BCIMYHH, UX
0003HAYCHUS U CAMHUIIBI, HAXOOUTD (bOpMYJIBI, CBA3BIBAOINNC JAHHYIO

(1)I/I3I/I‘-ICCKYIO BCIIMYUHY C APYTUMHU BCIIMIYMHAMU

10.5

OnuchiBaTh W3YUYECHHBIC TEIUIOBBIE CBOMCTBA TE U TEIUIOBHIC SBJICHUS,
MCIIOJIB3Ysl (PU3UYECKUE BEIMYMHBI: JaBJICHHUE ra3a, TeMIlepaTypa, CpeaHsis
KUHETUYECKasi  DHEPrusi  XaOTHYECKOro  JABMIKEHUS  MOJICKYI,
CpeIHEKBaApATUYHAS CKOPOCTb  MOJIEKYJ, KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSISI SHEprusi, padora raza, KodQQGUIMEHT MOJIE3HOTO NEUCTBUS
TEIJIOBOTO ABUTATEIS; TPYU OTIMCAHUH TTPABUIILHO TPAKTOBATH (DU3UUECKUI
CMBICII UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYCHUS M €IUHUIIbI, HAXOJAUTh
dbopMyIIbl, CBSI3BIBAIONIME JaHHYIO (U3MYECKYIO0 BEIMYHUHY C APYTHMH

BCIIMUYNHaAM

10.6

OnuceiBaTh M3YYCHHBIC DJIEKTPUUECKHE CBOWMCTBA  BEIIECTBA |
DIIEKTPUUECKUE SIBJICHUS (TIPOIIECCHI), UCTIONB3YS (PU3NUECKHE BEIIMUNHBI:
DIIEKTPUUECKUI 3apsiji, JJIEKTPUUYECKOE TIoJie, HAMNpsKEHHOCTh MOJS,
MOTEHIIMAJ, Pa3HOCTh TMOTEHIMAJIOB, TIPH OMHCAHWUU MPABUIBHO
TPaKTOBATh PU3NUECKUIN CMBICIT MCTIOIH3YyEMbIX BEJIMYUH, UX 0003HAYCHUS
W €IMHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINE JTAHHYIO (DU3HMYECKYIO

BCIIMIUHY C JPYTUMHU BCIIMINHAMU

10.7

aHANM3UpOBaTh  (PU3MYECKHE TIPOLIECCHl M SIBJIICHUS, HCIOJIb3Ys
(bu3nuecKue 3aKOHbI U MPUHIUIIBLI: 3aKOH BCEMHUPHOTO TArotenus, I, Il u
Il 3axoHbl Hbr0TOHA, 3aKOH COXpPAaHEHUSI MEXAHUYECKOW DHEPTUM, 3aKOH

COXpaHCHUS UMITYJIbCA, IPUHIUII CYIICPIIO3UIUN CUJI, IIPUHIINIT




paBHOIIPAaBUS MHEPLUAIBHBIX CUCTEM OTCUETA; MOJIEKYJIIPHOKUHETHYECKY IO
TEOPUIO CTPOCHUS BEILIECTBA, FA30BbIC 3AKOHBI, CBSI3b CPEIHEN KHUHETUYECKON
SHEPIUU TEIUIOBOI'O JABMKEHUS MOJIEKYJ C aOCOJIIOTHOM TEMIEPATYypOu,
[EPBbIIl 3aKOH TEPMOIMHAMHKY; 3AKOH COXPAHEHHUS 3JIEKTPUUECKOTO0 3apsa,
3akoH KyoHa; npu 5ToM pa3innyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0
MaTeMaTUYECKOE€  BbIpAXEHHWE W YCIOBHUS  (TpaHUlbI, 00JacTH)

[MPUMCHHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHUHIMIBI JCHCTBUS MAIIMH, MPUOOPOB H
TEXHUYECKUX  YCTPOWCTB; pasziuyaTb yCJIOBHS HUX  O€30MAaCHOIO

HMCIIOJIb30BaHUA B HOBCGI[H@BHOIZ KHU3HHU

10.9

BBITTOTHATE 3KCIMIEPUMEHTHI 10 HMCCIIEIOBAHUIO (DU3HUYCCKUX SIBICHUA W
MPOIIECCOB C UCIIOIH30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPECHHM; TIPH 3TOM
dbopmynupoBath npodaeMy (3a1ady) U TUIIOTE3Y YUEOHOTO SKCIEPUMEHTA,
coOHpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000PYT0BaHMSI, TPOBOIUTH OTIBIT U

bopMyIIUpPOBATH BHIBOBI

10.10

OCYHICCTBHHTB IIPAMBIC 1 KOCBCHHBIC U3MCPCHUA ¢)H3HLI€CKI/IX BCJIMYUH, ITPH
OTOM BBI6I/IpaTB ONTUMAJBHBEIA CcHOCO0 N3MEPCHUA W HCIIOJIB30BaThb

M3BECTHBIE METO/IBI OLICHKH ITOTPEITHOCTEN U3MEPEHUIN

10.11

MccrnenoBarh  3aBUCHMOCTH  MEXIYy  (U3MYECKUMH  BEIMYMHAMU  C
WCTIOJIb30BAHUEM TIPAMBIX HU3MEPEHMH; MNpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUpOBAaTH  pe3yJbTaThbl  IMOJYYEHHOM  3aBUCHUMOCTH
bu3uYeCKUX BEIUMYMH B BUJAE TaOIUIl U rpaduKoB, J1€aTh BBIBOJABI IO

pe3yiabTaTaM UCCIeI0BaHUs

10.12

Cobronath paBuiia 0€30MacHOTO TPy/Aa MPU MPOBEJACHUHU UCCIICIOBAHUM B
paMKax yuyeOHOT0 KCIIEpUMEHTa, Y4eOHOUCCIIEIOBATEIHCKON U TTPOCKTHON
NEATEIbBHOCTU C  UCIOJb30BAHUEM  HM3MEPUTENIbHBIX  YCTPOMCTB H

1abopaTOpHOTrO 000PYI0BaAHUS

10.13

Pemate pacu€THbIC 3aJayd C SIBHO 3aJaHHOM (DU3WYECKOM MOJIEIbIO,
WCIIONB3Ys (pU3NUecKue 3aKOHBI U MPUHIIUITBL, HA OCHOBE aHaJM3a YCIOBUS
3a71a4u BBIOUpATh (PU3NUECKYIO0 MOEIb, BBIJICIATh (PU3NUECKUE BETUUYHUHBI U
dbopmyIibl, HEOOXOAUMBIE 1151 €€ pellIeHUs], TPOBOAUTH PACUETHI U OLICHUBATH

PEaTbHOCTD MOJYUYEHHOTO 3HAYCHUS (DU3NUECKON BETUUMHBI

10.14

PeniaTh KaueCTBEHHBIC 3ala4n: BbICTPANBATDh JIOTUYCCKHU




HEIIPOTUBOPEYUBYIO LIENIOYKY PACCYKICHHM C ONOpOM HAa H3yYECHHBIE

3dKOHbI, 3dKOHOMCPHOCTH U CI)I/IBI/I‘IGCKI/IG SABJICHHUA

10.15

Vcnonp30BaTh MpU  pelIeHWH  y4eOHBIX  337ad  COBPEMEHHBIC
WHGOPMAIIMOHHBIE TEXHOJOTHUU ISl TOUCKA, CTPYKTYpPUpPOBaHUS,
WHTEPIIPETAllUd W TPEJCTABICHUA Y4eOHOW W HAyYHO-TIOMYJISPHOU
uHGOpMaIlMK, TOJYYCHHON U3 Pa3IWYHBIX HCTOYHUKOB; KPUTHYECKU

aHAIM3UPOBATh MOTyYaeMyI0 HH(POpMAIUIO

10.16

[IpuBoaUTH TpUMEpHl BKIaJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(U3KUKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB OKPY>KAIOIIETO MUPA,

B PAa3BUTHC TCXHUKH U TEXHOJIOT UM

10.17

M crionb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B IOBCETHEBHOM KU3HU
Uit obecrieueHrs 0€30MacHOCTH MHpH  OOpalieHuH ¢ MpubdopaMu H
TEXHUYECKUMHU yCTPONCTBAMH, JIJIsl COXPAHEHUS 3I0POBbS U COOIIOICHUS

HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPY KaIOIIEH cpesie

10.18

PaGoTath B rpynmne ¢ BBINOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
MJIAHUPOBATh PadOTY TPYIIIbI, PALIMOHAIBHO PACTPEETATh 00SI3aHHOCTH
Y IJIAHUPOBATh JEATEIBHOCTh B HECTAHJIAPTHBIX CUTYALUSAX, aJ€KBATHO

OIICHHUBATb BKJAJA KaXXIAOro #MW3 YYAdCTHHUKOB TIpPYyHIIbI B PCHICHUC

paccMaTpuBaeMoi MpoOJIeMbl

Tabmuma 14.1

[TpoBepsiembie deMeHThI coaepskanus (10 kimace)

paszzaena

QJIEMCHTA

Kon [Konx mposepsiemoro [IpoBepsieMble 2IIEMEHTBI COAEPKAHUS

1

OU3NKA U METOJbI HAYYHOI'O ITO3HAHUA

1.1
@dusuka - Hayka o npupone. Hayunsle meToapl mo3HaHUA
OKpyXkarmoumero mupa. Ponp »sKcnepuMeHTa U TEOpUU B
Mpoliecce MO3HAHUSI PUPOJIbI. DKCIIEPUMEHT B (pU3MKe

1.2

MonenvpoBanue (GU3NYECKUX SIBJICHHUM ¥ MPOIECCOB.
Hayunble rtunore3pl. @OU3NYECKHME 3aKOHBI WU TEOPHMU.
['paHuIIbI TPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHImM

cootBeTcTBUs. Ponb um Mecto ¢usuku B (HOPMUPOBAHUH

COBPEMEHHOW HAy4YHOU KapTUHBI MUPA, B IPAKTUYECKOU




EeATEILHOCTH JIIOIEN

MEXAHUKA

KMHEMATHUKA

211

MexaHn4eCcKoe JABHOXKCHHUC. OTHOCHUTEIBLHOCTh

MeXaHn4yecKoro ABmxeHus. Cucrema orcuéra. TpaekTopus

2.1.2

[lepemernieHne, CKOPOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs
CKOPOCTb) ¥ YCKOPEHHE MaTepUaIbHOM TOUKH, UX MPOCKIIUU
Ha OCH CUCTeMBbl KoopAuHaT. Cio)KeHue NepeMenieHul u

CJIOKCHHUC CKOpOCTCﬁ

2.1.3

PaBHOMepHOG )51 PaBHOYCKOPCHHOC HpHMOJ’IHHGﬁHOG
JIBHKCHHC. Fpa(i)I/IKI/I 3dBUCHUMOCTH KOOPpAHWHAT, CKOPOCTH,
YCKOPCHUA, ITYTHU U IICPCMCIICHU A MaTepHaHBHOﬁ TOYKH OT

BPCMCHHA

2.1.4

CBoOoIHOE TIasIeHHne. Y CKOpEHHE CBOOOIHOTO MaACHUS

2.15

KpuBonmuueiiHoe JaBvkeHue. PaBHOMEpHOE JBHKEHUE
MaTEpPUAIIBHOW TOYKH IO OKPY>KHOCTH. YTJIOBAsI CKOPOCT,
JIMHEHAas CKOpOCTb. ITepuon u JacToTa.

[{eHTpOCTpEMUTENBHOE YCKOPEHUE

2.1.6

TexHuyecknue  yCTpOWCTBA:  CIHUJIOMETP,  JBUKCHHE

CHapsJ0B, HCITHBIC 1 PEMCHHBIC IICPCIa4Yn

2.1.7

[IpakTuueckue paboTel. MiI3MepeHrne MrHOBEHHOM CKOPOCTH.
VccnenoBanue COOTHOILICHHS MEXKITY Ty TSAMH,
NPOVJCHHBIMU TEJIIOM 34 IIOCIEAOBATEIbHBIE pAaBHBIC
IPOMEKYTKN BPEMEHH ITPU PAaBHOYCKOPEHHOM JIBUXKEHUU C
Ha4yaJbHOM CKOPOCTBIO, pABHOM HYJIIO. M3yueHue NBUKEHNS
Hapyuka B BA3KOW KUIAKOCTHU. M3ydeHHWe OBHKEHUS Tena,

OpOIIEHHOTO TOPU30HTAIILHO

2.2

JTMHAMUKA

221

[Ipuauun ortHocurenbHOCTH ['anmnes. IlepBblld  3aKkoH

Hperorona. lHeprmansHbie CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpyHuun cynepno3unuu cui

2.2.3

Bropoii 3akoH HeroToHa 111 MarepuaibHONU TOYKU




B uHepruaiabHoil cucteme otcuérta (MICO). Tpetuit 3axkoH

HproToHna JJIs1 MaTCPHUAJIBHBIX TOYCK

2.2.4
3akoH BcemupHoro Ttsarorenus. Cuima Tsxectu. IlepBas
KOCMHYECKas CKOpocTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6
Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHsS! CKOJBXKEHHS U
cuna TpeHuss mnokod. Koaddunument Tpenus. Cuia
CONIPOTHUBJIEHUS MIPU ABUKECHHUH TeJA B )KUIKOCTHU WJIU Ta3e

2.2.7
[locTymarenbHoe W BpalllaTeIbHOE IBUKEHUE a0COIIOTHO
TBEPAOTO TEJia

2.2.8
MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHus. [lnedo cuisbl.
Y cnoBus paBHOBecus TBEpaoro temna B 1CO

2.2.9 .
TexHuueckue  yCTpOWCTBA:  MOAIIWITHWKH,  JIBUJKECHHE
MCKYCCTBEHHBIX CITyTHUKOB

2.2.10
[IpakTuueckue paGoTel. M3ydeHue nBukeHus Opycka IO
HAaKJIOHHOW IUJIOCKOCTH MOJ JEWCTBUEM HECKOJIBKHAX CHIL
lccienoBanye 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIHUX
B nepopmupyemMoil TpyKMHE W PE3UHOBOM o0Opasle, OT
BenuuuHBl uX nedopmaruu. VccnemoBanume — ycioBuid
paBHOBECHUA TBEPAOIO TEJIA, UMEIOILEr0 OCh BPAICHUS

2.3 3AKOHBI COXPAHEHNM A B MEXAHUKE

2.3.1 .
MMnysibc MaTepualibHOW TOYKH, CHCTEMBbI MATEpUAIbHBIX
TOYEK. MIMIyJIbC CUJIBI ¥ U3BMEHEHUE UMITYJIbCA TENA

2.3.2

3 3akoH coxpaneHus umiylibca B UCO. PeakTuBHOE NBM>XKEHNE

2.3.3 PaboTa cuiibl

2.3.4 MOIIIHOCTD CHIIEI

2.3.5 .
Kunernueckass >Hepruss MaTepualibHOM TOYKH. Teopema o
KUHETHYECKOU SHEPTUU

2.3.6

[TorenuuanbHas sHeprus. lloTeHIManbHas 3HEPTUS YNPYro

nedhopMupoBaHHON TPy )UHBL. [loTeHIIMaTbHAS YHEPTUS




Tesa BOJIM3U MOBEPXHOCTH 3EeMIIH

2.3.7
[loTeHunanbHBIC U HETIOTCHIMAIBHBIE CHITbI. CBSA3b paOOTHI
HEMOTEHIMATbHBIX CHJI C W3MEHEHHEM MEXaHHYECKOM
DHEPrUM CUCTEMBI TeJl. 3aKOH COXPaHEHHUS MEXaHWYECKOM
DHEPTUU

2.3.8 Ypyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 . _ .
TexHuyeckue yCTpPOMCTBA: JABI)KEHHE PAKET, BOJOMET,
KOIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[IpakTrueckue paboThl. M3yueHue cBsizu CKOpOCTEH Tell pu
HeynpyroMm yaape. MccrnenoBanue cBsi3u paOOThl CHUJIBI C

N3MEHECHUEM MEXaHUYECKOM OHCPI'UH TCJIa

MOJIEKVIJIAPHAA ®U3NKA U TEPMOAMHAMUNKA

OCHOBbGI MOJIEKVYJIAPHO-KMHETUYECKOUW TEOPUHU

3.1.1 .
OcHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU
Teopun. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep
JIBUKCHHS Y B3aMMOJCHUCTBUS YaCTHULl BELIECTBA

3.1.2 . .
Mojenu CTpOE€HUs Tra3oB, XUJIKOCTEW W TBEPIABIX TEN U
00BsICHEHHE CBOWCTB BEIIIECTBA HA OCHOBE ATUX MOJIENIEH

3.1.3
Macca wmosekyn. KonuuectBo BemectBa. IlocrosiHHas
ABOTazpo

3.14 .
TeroBoe paBHOBecue. Temmeparypa U €€ HU3MEPEHHUE.
[[Ixana Temneparyp Llenbcus

3.1.5
Mopgens  upeanbHoro ra3za. (OCHOBHOE  ypaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH UACATBHOIO ra3a

3.1.6 . .
AOCOJIIOTHAs TeMIIepaTypa Kak Mepa CpeiHel KNHETUYECKON
DHEPrUM TEIUIOBOIO JBMXKEHMS dactul rasza. lllkama
temreparyp KenpBuna

3.1.7 Vpasuenue Knanelipona - MenneneeBa. 3akoH JlanbToHa

3.1.8
['a30Bbie 3akoHBI. M3omporeccbl B HJACATBHOM Ta3ze C
[MOCTOSIHHBIM KOJMYECTBOM BELIECTBA: M30TE€pMa, M30X0pa,
n3o00apa

3.1.9 TexHuyeckue yCTponucTBa: TepMoMeTp, 6apoMeTp




3.1.10

[IpakTuueckue paboTsl. M3mepeHue Macchl BO3ayxa B
KJlacCHOM komHarte. lccrienoBaHue 3aBUCUMOCTH MEXKIY

[MapaMCTpaMu COCTOAHUA PA3PCIKCHHOTO Ira3a

3.2

OCHOBbI TEPMOJMHAMUKN

3.2.1

TepMOI[I/IHaMI/ILIeCKaH CHCTCMaA. BHYTpeHHHH OHCPIUA

TGpMOI[I/IHaMI/I‘-ICCKOﬁ CHCTEMBI U CITOCOOBI €€ M3MCHECHUS

3.2.2

KonuyectBo TermioTel u  paborta. BHyTpeHHss sHeprus

OJHOATOMHOI'O HACAJIBHOTI'O I'a3a

3.2.3

Buael Temnonepenaun: TEIUIONPOBOJAHOCTb, KOHBEKIIUS,
n3iydeHre. TemnoéMkocTh Tena. YaenbHas TEmI0EMKOCTb

BeliecTBa. PacuéT kojgnmyecTBa TEMIOTHI IIpH TCIIOIICPpCIavdcC

3.2.4

HepBBIﬁ 3dKOH TCPpMOIMHAMMUKH. HpI/IMCHeHI/Ie IICPBOIO
3dKOHa TCPMOAMHAMHUKH K H30IIpOoHCCCaM. Fpa(bﬂquKa;I

WHTEpHpeTanus padoThl ra3a

3.25

TerutoBble MaMHbL. [ [pUHIMITBI 1EMCTBUS TEIIOBBIX MAIIIVH.
[IpeoOpa3zoBanusi SHEpPruM B  TEIJIOBBIX  MAallIMHAX.
Koaddunment nonesnoro aeiicteus (nanee - KI1) TermioBoi

MamuHbl. [{ukn Kapao u ero KIT/]

3.2.6

BTtopoii 3akoH TepmoauHamuku. HeoOpatumocTs mpoiieccoB
B nipupojie. TemnoBbie qBUraTel. IKOJIOTUYECKHUE TTPOOIEMBI

TCILNIOOHCPICTUKH

3.2.7

TexHudecknue  yCTpOWCTBA:  JBUIaTeilb  BHYTPEHHErO

cropanusi, ObITOBOM XOJIOAWIBLHUK, KOHIUITHOHED

3.2.8

[IpakTuueckue paboTel. I3MepeHue yaenbHOi TeMI0EMKOCTH

3.3

ATPEI'ATHBIE COCTOAHUA BEIHECBA. ®A30BBIE [IEPEXO/IbI

3.1

3.3 [TapooOpa3oBanue M KoHJeHcauusa. VcnapeHue u KUIEeHHe.
YienbHas ~— TeoTta — MapooOpa3oBaHUs.  3aBUCUMOCTH
TEeMIIEPATyPhbl KUTICHUS OT JIaBJICHUS

3.3.2

AOCOJIFOTHAsT W OTHOCUTEJIBbHAs  BJIAXKHOCTh BO3ayXxa.

HaceplenHsblii nap




3.3.3

TBépnoe Tteno. Kpucramnmueckue u amop@Hbie Tena.
AHU30TPONHST CBOWCTB KpUCTALIOB. JKHUAKUE KPHUCTAJLIBI.

CoBpeMeHHbIE MaTEPHAIIbI

3.34 I

JaBJI€HUE W  KpUCTaUIM3aIUs. YJelbHas  TeIuioTa

miaBieHus. Cyoaumanust
3.35 YpaBHEHHE TEIUIOBOTO OanmaHca
3.3.6 T . )

EXHUYECKUE YCTPOHCTBA: TUTPOMETP H ICHXPOMETD,
KaJOPUMETP, TEXHOJOTHUH  TONyYEHUS  COBPEMEHHBIX
MaTepuajioB, B TOM UHCJI€ HAaHOMATEPUAIOB, W
HAHOTEXHOJIOTUHU

3.3.7 [IpakTuueckue paboThl. MizMepenue BIaxHOCTH BO3ayXa
4 SJIEKTPOAMMHAMUKA
4.1 OJIEKTPOCTATUKA

41.1 5 .

JEKTpU3ammsl Tel. ODJNeKTpudeckuit 3apsa. JlBa Buma

DIICKTPUYECKUX 3apsIOB
4.1.2 [[pOBOIHUKY, TUAJIEKTPUKH U MMOTYIPOBOIHUKA
4.1.3 3aKOH COXpaHEHUS ANEKTPUUECKOTO 3apsia
4.1.4 B3anmoneiictBue 3apsiioB. 3akod Kynona
4.1.5 5 .

JEKTpUYecKoe Tone. HampskEHHOCTh DIIEKTPHUYECKOTO
nosist. [lpuwHnun cynepno3uruu. JInHUM HanpsHKEHHOCTH
DIICKTPUIECKOTO TIOJIS

4.1.6 PaGora cun anektpocratudeckoro mons. [loteniuman.
Pa3HOCTh MOTEHIMATIOB

4.1.7 [IpOBOTHUKY W AUDIIEKTPUKH B TIOCTOSTHHOM JJICKTPUYECKOM
noJie. JlmamekTpudaeckasi MpOHUIIAEMOCTh

418 DIIEKTPOEMKOCTh. KOHIeHCATOP. DIEKTPOEMKOCTD INIOCKOTO
KOHJICHCATOpa. DHEPTHs 3apsHKCHHOTO KOHJICHCATOpa

4.1.9

TexHuuecKkrue YCTpPOMCTBA: AJIEKTPOCKOI, 3JIEKTPOMETP,
PIIEKTPOCTATUYECKAS 3aIluTa, 3a3eMJICHUE

PIIEKTPONPUOOPOB, KOHJEHCATOpP, KCEPOKC, CTPYUHBIN

MIPUHTEP




4.1.10

[IpakTyeckne paboThl. M3mepeHue  3IeKTPOEMKOCTH

KOHICHCATOpPAa

4.2

I[TOCTOAHHbBIN SJIEKTPUYECKHWU TOK. TOKHM B PA3JIMYHbBIX

CPEJAX

421
YCIIOBUSI CYIIECTBOBAHUSI ITOCTOSHHOTO 3JIEKTPUYECKOTO
Toka. Mictounnku Toka. Cuia Toka. [IocTossHHBIN TOK

4.2.2 Hanpsioxkenue. 3akon OMa 1714 ydacTka 1enu

4.2.3
DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETbHOE CONMPOTHUBIICHUE
BEIIICCTBA

424
[TocnenoBarenbHOE, NapaJlieIbHOE, CMEIIAHHOE COSANHEHNE
[MPOBOJHUKOB

4.2.5 PaboTa snekrpuyeckoro Toka. 3akoH [[xoys - JleHna

4.2.6 MOIIHOCTB IEKTPUYECKOTO TOKa

4.2.7
biekTpoABKymas cuia (mainee - DJIC) U BHyTpeHHee
COIPOTUBJICHUE HCTOYHMKA TOKA. 3akoH Oma Jjisi MOJHOMN
(3aMKHYTOI) 5ekTpuueckoi nenu. Kopotkoe 3aMbikaHue

4.2.8 R
DJIEKTPOHHAS MIPOBOAUMOCTD TBEPJIBIX METaJJIOB.
3aBUCUMOCTh COIMPOTUBIICHUS METAUIOB OT TEMIIEpaTyphl.
CBepXnpoBOAUMOCTD

4.2.9 . .
OJIEKTPUYECKUM TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
My4YKOB

4.2.10 I

OJIyITPOBOHUKH. CoOcTBenHas u MpUMECHast

MPOBOJIMMOCTh MOJIYIIPOBOJHUKOB. CBOMCTBA p-T MEepexo/a.
[TomynpoBOIHUKOBBIE TTPUOOPHI

4211 .
DJIEKTPUYECKUM TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHUYECKAs
CCOLMALINS. DJIEKTPOIU3

4.2.12 . .
DJIEKTpUYEeCKU TOK B ra3zax. (CaMOCTOSTEIbHBIA |
HECAMOCTOSATEIbHBIN paspsna. Paznuunbie TUIIBI
CaMOCTOSITENILHOTrO pa3psiaa. Monnus. [Inazma

4.2.13

TexHU4ecKne yCTpOMCTBA: aMIIEPMETP, BOJIBTMETP, pEOCTaT,

UCTOYHUKM  TOKa, DJEKTPOHArpeBaTelbHbIE  MPUOOPHI,

DIIEKTPOOCBETUTEILHBIE IPUOOPHI, TEPMOMETP




CONMPOTHUBJIEHUS, BaKyyMHBbI  JMOJ, TEPMUCTOPbHl U

q)OTOPCBHCTOpBI, HOJIYHpOBOI[HI/IKOBLIﬁ AUO/J, raJiIbBaHHUKa

4.2.14

[IpakTueckue padboThl. 3yueHne CMEIIaHHOTO COCTUHEHUS
PE3UCTOPOB.
N3mepenne OJIC HCTOYHHMKA TOKAa W €ro BHYTPEHHEIO

COIIPOTUBJICHUS. Ha6J'IIOI[eHI/Ie QJICKTPOJIN3a

Tabmura 14.2

[IpoBepsiembie TpeOOBAHUS K PE3yJIbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEeIbHON

nporpammsl (11 kiacc)

Kon
MIPOBEPSIEMOTO

pe3yibTara

HpOBepHCMBIG IMPCAMCTHBIC PC3YJIbTATBI OCBOCHU:A OCHOBHOM

O6paBOBaTeHBHOﬁ IIporpaMmal CPpCAHCTO 06HICFO O6p&30BaHI/IiI

111

JleMOHCTpUpOBaTh Ha MPUMEPaX PoJib U MeCTO (HU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOU
TEXHUKU W TEXHOJIOTUH, B MPAKTUYECKOM JEATEIbHOCTH JIIOJIEH,

[IEJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA

11.2

YYuThIBaTh TPAHUIIBl TPUMEHEHHS HU3YUYEHHBIX (U3HUYECKUX MOJEIeH:
TOUYCYHBIA JJIEKTPUYECKUMN 3apsll, siAepHas MOJENIb aTOMa, HYKJIOHHAas

MOJI€JIb AaTOMHOTO Si/Ipa MPH pelieHun (U3NIEeCKuX 3a1a4

11.3

Pacnio3naBaTh (uznueckue siBiieHUs (Mpolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB 3JIEKTPOIMHAMUKHU U KBAHTOBOM (DU3MKH: DIIEKTpHUYECKast
POBOJUMOCTb, TEMJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE I€UCTBUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, DSJCKTPOMAarHUTHAS WHAYKIIHSA,
NeiicTBME MarHUTHOTO TIOJS Ha MPOBOAHMK C TOKOM M JIBIDKYIIUKCS
3apsill, DJEKTPOMArHUTHbIE KOJEOAHWSI M BOJHBI, MNPSIMOJIMHENWHOE
pacnpocTpaHEHUE CBETa, OTpaXKEeHHe, MpeoMIIeHHe, HUHTepdepeHuus,
T paxus " OIS pU3aIUs CBETa, TUcnepcus CBeETa,
dboroanekTpudeckuii  ddpdext (bhoTodddhexT), CBETOBOE IaBIICHHUE,
BO3HWKHOBEHHUE JIMHEWYATOrO CIIEKTpa aToMa BOAOPO/a, €CTECTBEHHAs U

HCKYCCTBCHHAs PaIMOAKTHBHO CTh

11.4

OnucblBaTh ~ WM3YYEHHBIE  CBOMCTBA  BeHIECTBA  (DIIEKTPUYECKHE,

MAIrHUTHBIC, OIITUYCCKUC, DJICKTPHICCKYIO ITPOBOJUMOCTD PA3JIMYHBIX




Cpela) MW DJIEKTPOMArHUTHBIE SIBIEHUA  (TIPOLIECCHI), HUCIHOIb3YS
dbu3ndecKkue  BEIMYMHBL:  DJICKTPUYCCKUN  3apsiji, CWia  TOKa,
DIIEKTPUYECKOE HAIPSKEHUE, SJIEKTPUUECKOE COIPOTUBIICHHE, PA3HOCTh
noteHuanos, IJIC, pabora Toka, MHAYKIMS MarHUTHOTO TOJIA, CHJIA
Ammnepa, cuina JlopeHlla, UWHIYKTUBHOCTb  KaTyIIKH, JSHEPTHUs
HIIEKTPUYECKOTO M MAarHUTHOTO TOJIEH, MEePUOol U 4acToTa KojiebaHuil B
K0JIe0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B IIPOIIECCE FTaApMOHUYECKHUX
HIIEKTPOMArHUTHBIX KosieOaHui, (POKyCHOE PACCTOSIHUE U ONTHYecKas
CHWJIA JIMH3BI, TPU OMHCAHUM MPABUIBLHO TPAKTOBATh PUIUYECKUM CMBICI
MCIIOJB3YEMbIX BEJIIMYMH, MX OOO3HAUCHUS M EAUHUIIbI; YKa3bIBaTh
dbopMyJibl, CBS3BIBAIOIIME NAHHYIO0 (DU3UUYECKYIO0 BEIMYHMHY C JAPYTUMU

BCINMYMHaAMH

115

OmnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHUSA W IPOLCCCHI, HCIIOJIb3Ys
CI)I/ISI/I‘ICCKI/IG BCIIMYMHBI: CKOPOCTb JJICKTPOMAIrHUTHBLIX BOJIH, AJIMHA
BOJIHBI MW 4YacCTOoTa CBCTA, OHCPIHUA W HMIIYJIBC CI)OTOHa, nepuona
[IOJIypaciiaga, SOHCPIUA CBA3HW aTOMHBIX AACP, IIPHU OIIMCAHWU IIPABHUJIBHO
TPAKTOBATb (1)H3PI‘I€CKPII>1 CMBICJI HCIIOJIB3YCMBIX BCJINYHH, Hux
0003HaYCHUSA U CAWHUIIbI; YKAa3bIBATb (1)0pMYJ'IBI, CBA3BIBAIOINUC JAHHYIO
(I)I/IBI/I‘-IGCKYIO BCIIMYUHY C APYIMMH BCIMYHMHAMM, BBIYHCIIATHL 3HAYCHHUC

(U3NIECKON BEITUIHHBI

11.6

AHanM3UpoBaTh (PU3MYECKUE TPOIECChl U  SIBICHUS, HCIOJIb3YS
dbuznyeckue  3aKOHBI W NPUHIUIBL:  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIHLHOTO ¥ MapaJIICIbBHOTO COSAMHEHUS POBOTHUKOB, 3aKOH
Jxoysnst - JleHma, 3akOH 3JIEKTPOMArHUTHOM WMHIYKIHAH, 3aKOH
MPSIMOJIMHEMHOTO PACPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETa,
3aKOHBI MIPEJIOMJICHUS CBETA, ypaBHEHUE DifHIITeHHA 17151 (hoTodPdekTa,
3aKOH COXpPAaHCHUS OJHEPTUW, 3aKOH COXpaHEHUS WMITYyJIbca, 3aKOH
COXpaHEHUS DJICKTPUYCCKOTO 3apsjia, 3aKOH COXPAaHCHHS MacCOBOTO
qrciia, MOCTyJaThl bopa, 3akOH PaJMOAaKTHMBHOTO pacraja; MpH 3TOM
pasnmuyaTh CIOBECHYIO (DOPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe

BBIPKEHUE U YCJIOBUS (TPaHUIIbI, 00JACTH) MPUMEHUMOCTHU

11.7

OHpCJICJ'ISITL HampaBJICHUC BCKTOpa MWHAYKIIMM MArHuTHOI'O IIOJIA

MMPOBOJIHMKA C TOKOM, CHJIbI AMIiepa v cuibl JIopeHia

11.8

CTpouTh U ONUCHIBATh U300paKEHUE, CO3/ITABAEMOE TIIOCKUM




3EPKAJIOM, TOHKOU JIMH30M1

11.9

BBITTOTHITH YKCIIEPUMEHTHI TI0 UCCICAOBAHUIO (PU3NYECKUX SBICHUHA U
MPOIIECCOB C MCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUN; MpHU
hToM (opMyIHpoBaTh MpobieMy (3amady) W THUIOTE3y YYEOHOTO
HKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000PYI0BaHMUS,

POBOJUTH ONBIT U (POPMYIUPOBATH BHIBOIbI

11.10

OcCymIecTBIATH MpsIMbIE U KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEIMYNH;
MpU 3TOM BBIOMPATH ONTUMAIBHBIN CIIOCOO M3MEPEHHUS U UCIIOIB30BATh

M3BECTHBIC METO/IbI OLICHKH ITOTPEIIHOCTEN N3MEPEHUIN

11.11

HccnenoBath 3aBUCUMOCTH (DU3WYECKUX BEJIMYHMH C HCIOJIb30BAHUEM
OpSIMBIX ~ W3MEPEHUW; TPU HTOM  KOHCTPYHUPOBATh  YCTAHOBKY,
(buKcUpoOBaTh peE3yJbTaThl MOJYUYCHHOW 3aBUCUMOCTH (DU3NUYECKUX
BEJIMUMH B BUJI€ TaOJIUIl U TpauUKOB, JI€JIaTh BHIBOABI O pe3yJibTaTam

WMCCIIEIOBAHN

11.12

CoOmonarb  mpaBuwia  0e30macHOrO  TpylJa TpH  IPOBEIECHUU
WCCIENOBAHMM B  paMKax Y4yeOHOro 3KCHEpHUMEHTa, Yy4eOHO-
MCCIIEOBATENIbCKON M IIPOEKTHOM JEATEIIBHOCTH C HCHOJIb30BAHUEM

M3MEPUTETBLHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBaAHUS

11.13

Pemiath pacu€THele 3ajlaud C SIBHO 3aJlaHHOM (PU3MUECKON MOJEIbIO,
MCIIONB3Ysl (DU3MUecKue 3aKOHBl M TPHUHIMIIBI, Ha OCHOBE aHalln3a
YCJIOBUS 3a1a4M BEIOUPATH PU3UUECKYIO MOJIEIb, BHIJICTATh (PU3HMUECKUE
BEJIMUMHBI U (POPMYJIbI, HEOOXOAUMBIE JJIsi €€ peIleHUs, TTPOBOJIUTH
pacy€Thl M OIIEHUBATH PEATBLHOCTH MOTYYEHHOTO 3HAYCHUS (PU3UIECKOM

BCIIMNYMNHBI

11.14

Pemats Ka4€CTBEHHBIC 3a71a4uu: BBICTPAUBAaTh JIOTUYECKHU
HEIIPOTUBOPEUYMBYIO IETIOYKY PACCYXIACHHN C OMOPOM HA HM3YUYCHHBIC

3dKOHbI, 3dKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/IC SABJICHHUA

11.15

Vcronp30BaTh TpU  pPEIMICHUH y4eOHBIX  3aJad  COBPEMEHHBIC
WHOOPMAITMOHHBIC TEXHOJOTHUU [IJIl TIOWMCKA, CTPYKTYypUPOBAHUS,
WHTEPIPETAlUAd W TIPEACTABJICHUS] Y4YEOHOW W HAyYHO-TIOMYJISIPHOU
uH(OpMAIUH, TMOJYYECHHOW W3 PA3TMYHBIX HCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATH MOTy4aeMyI0 HH(OPMALIKIO

11.16

OOBSCHATH MMPUHITUIIBI IEUCTBUS MAIIIWH, TPUOOPOB U TEXHUYECKUX




YCTPOWCTB; pas3iuyaTh YCIOBUS HMX OE30MaCHOTO WCIOJIb30BAHUS B

OBCEIHEBHOU KU3HHA

11.17

[IpuBOANTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAYKU, B OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO

MHpPa, B Pa3BUTHC TCXHUKH U TEXHOJOTUH

11.18

lcnonb30BaTh TEOPETUUYECKUE 3HAHUSA MO (U3UKE B IOBCEAHEBHOU
PKU3HU JUJIs1 o0ecrieyeHus: 0€30acHOCTH MpU 00paleHuu ¢ IpruOopamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, JIsl COXPAHEHUS 3J0POBbS U COOJIOICHHUS

HOPM 3KOJIOTUYECKOTO MMOBEJICHUS B OKPY>KAIOIIEH cpee

11.19

PaGoTath B TpyImme ¢ BBINOIHEHUEM Pa3IMYHBIX COLUAJIBHBIX POJIEH,
[JIAHUPOBATH PA0OTY IPYIIIIbI, PAIMOHATBHO PACIPEEsATh 00S3aHHOCTH
U TJIAaHUPOBATH JIEATENIbHOCTh B HECTAHIAAPTHBIX CUTYaIUsIX, aJ€KBATHO

OLCHMBATbL BKJIaJl KaXJ0Ir0 M3 Y4YAaCTHHUKOB TIPYIIIIbI B PCIICHHC

paccMaTpuBaeMoi MpoOIeMbl

Tabmuua 14.3

[IpoBepsiembie 3eMeHThl coaepskanus (11 kimace)

Kon

[IpoBepsieMbie 3JIEMEHTBI COACPKAHUS

Kon
paszaena [[ipoBepsieEMOro
DJIEMEHTA
4 DJIEKTPOJUHAMUKA
4.3 MATHUTHOE IT1OJIE. QJIEKTPOMAT'HUTHAA NHIAYKILNA
43.1 I .
OCTOSIHHBIE MarHuThl. B3auMo1eliCTBUE TOCTOSIHHBIX MAarHUTOB

4.3.2 .
MarnutHoe moJsie. Bexktop MarHuTHOM WHAYKUWU. [IpuHImm
CyIepro3uluuu. JINHMM MarHUTHOM MHAyKIMU. KapTuHa nvuHHuI
MAarHUTHOW MHAYKLHH TOJISI TOCTOSIHHBIX MAarHUTOB

4.3.3

MarauTHoe 1oJjie NpoBOAHUKA ¢ TOKOM. KapThHa nuHUI 1107
[JIMHHOTO TPSIMOTO MNPOBOJHUWKA M 3aMKHYTOTO KOJIBLIEBOTO
MMPOBOJHHUKA, KaTyIIKH C TOKOM. OneIT Opcrena.

B3auMoaencTBre NpOBOJHUKOB C TOKOM

434 Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE




4.3.5

Cuna JlopeHua, e€ Moaynb | HampaBlieHue. J[BrkeHue
3apsHKEHHOM 4acTHUIBI B OJTHOPOJHOM MarHuTHOM mnojie. Pabora

cuibl Jlopenna

4.3.6 SBrIeHME PIIEKTPOMArHUTHOW MHIYKITUN
4.3.7 [loTOK BEKTOpa MarHUTHOM MHTYKITUH
4.3.8 .
OJ1C unaykuun. 3aKoH 3JIeKTpOMAarHUTHOW HHAYKIMK Dapases
4.3.9
Buxpepoe snekrpuueckoe mnoje. 3/[C UHAYKIIMH B TPOBOJIHUKE,
NMBIDKYILIEMCS TIOCTYNATEIhHO B OJTHOPOJAHOM MarHUTHOM IT0JIE
4.3.10 [IpaBuio Jlenna
4.3.11
NuaykTUBHOCTD. SBneHne camonHaykuuu. IJ1C caMOuHAYKINU
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM
4.3.13 DIIEKTPOMAarHUTHOE TOJIE
4.3.14 N )
Texunueckue YCTPOMCTBA: IIOCTOSIHHBIE MAarHUTEL,
DIICKTPOMArHUTHI, 3JICKTPOBUTATEIIb, YCKOPHUTEIH
DJIIEMEHTAPHBIX YaCTHI], HHAYKIIMOHHAS M1CYb
4.3.15

[IpakTrueckue paboThl. MI3ydyeHne MarHuTHOTO MOJsl KaTYIIKH €
TOKOM. MccienoBanne qeicTBUS IOCTOSITHHOTO MAarHUTa Ha PaMKy|

¢ TokoM. MccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIIUU

5 KOJIEBAHMA 1 BOJIHBI
5.1 MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1 KonebaTenbHas CUCTEMA. CBobOoHbBIE KoJIe0aHusl.
["apMonunyeckue konedanus. Ilepuon, wvactoTa, amIuIUTyAa u
(aza koneOaHui

5.1.2 [[py>XKMHHBIN MaATHUK. MaTeMaTH4ECKUI MasiTHUK

5.1.3 YpaBHeHHE TrapMOHHWYECKHX KojeOanui. KuHemaTmdeckoe w
TMHAMHYECKOE OMHMCAaHUE KOJIeOATETbHOTO JBUKCHHUS

5.1.4

[IpeBpailieHre YHEPTUH MIPU TAPMOHUYECKUX KojebaHusax. CBs3b

aMILTATYAbI KOJIEOAHUM UCXOTHON BEJIMUUHBI




C aMIUTUTYyIaMU Koyie0aHUi €€ CKOPOCTH B YCKOPEHUs

5.1.5

KoneOarenbublii  KOHTYp. (CBOOOJHBIE  3JIEKTPOMAarHUTHBIC
KoJieOaHUsI B UJCATBLHOM KOJIEOATEIbHOM KOHTYpe. AHaorus
MEXIY MEXaHUYECKHUMH U AJIEKTPOMATHUTHBIMU KOJEOAHUSIMU.

dopmyna ToMcoHa

5.1.6

3aKoH COXpaHCHHUA OHCPIUM B HACAIIbBHOM K0JIeOaTeIIbHOM

KOHTYpE

5.1.7

BI)IHy}KIIGHHBIC MCXaHHNYCCKHUC KOJICOaHMSI. Pe3onanc.
Pe3onanchHas KpuBas. BI)IHY)K,ZIGHHI)IE? QJICKTPOMAIrdUTHBIC

KOJIcOaHUs.

5.1.8

[lepemenHbIil TOK. CHHYCOUIaTbHBINA IEPEMEHHBIN TOK.

5.1.9

MOIIHOCTh TEPEMEHHOIO TOKA. AMIUIUTYJTHOE U JIEMCTBYIOIIEE

SHAUCHHUC CHUJIbI TOKA U HAIIPSKCHUS

5.1.10

Tpanchopmarop. IlpousBoAcTBO, mepenadya U MNOTpeOICHUE
DIIEKTPUYECKOM  DHEPrUuu.  DKOJOTUYECKHE  PHUCKA  TIpH
POU3BOJICTBE AIEKTPUUECKOM HHEPTUHU. KynbTypa

HCIIOJIB30BAHUA 3JICKTPOSHCPINH B HOBCG,[[HGBHOﬁ KHN3HHU

5.111

TexHuyeckue ycTpoicTBa: ceiicMorpad), dJeKTpUUEeCKUN 3BOHOK,

JIMHUU 3JIEKTporepeaad

5.1.12

[IpakTuueckue pabdotsl. MccnenoBanue 3aBUCUMOCTH MepHOa
MaJibIX KoJieOaHUH Irpy3a Ha HUTHU OT JJIMHBI HUTH U MAaCChI Ipy3a.
lccnenoBanue MEPEMEHHOIO TOKA B LIENIH U3 MTOCIEN0BATEIBHO

COEAMHEHHBIX KOHJEHCATOPa, KAaTYIIKH U PE3UCTOPA

5.2

MEXAHMYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1
MexaHuveckrue BOJHBI, YCIIOBUS pacnpoctpaHeHus. llepuog.
CKOpOCTh pacmpocTpaHeHusi U JJiMHa BoyiHbL. [lomepeunsie u
POJI0JIbHBIE BOJIHBI

5.2.2 Nutepdepenius u uppaxius MeXaHHIeCKUX BOJIH

5.2.3
3Byk. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. BricoTa ToHa. TemOp
3BYyKa

5.2.4 DJIEKTPOMArHUTHBIE BOJIHBIL. Y CIIOBHS U3TyUYEHUS




QJICKTPOMAIrHUTHBIX BOJIH. Bzaumnas OpuCHTalHsA BCKTOPOB E,

B 1 ¥ B 3JIEKTPOMAarHUTHOM BOJIHE B BAKyyMe€

525 .
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPETOMIICHHUE,
nonsipu3anus, audpakuusa, uHTepdepeHmus.  CKOpOCTb
PIIEKTPOMArHUTHBIX BOJIH

5.2.6
[[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
PIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7
[[pyHUMIIBI  paguOCBsA3M M TEJIEBUACHHS. Paauonokanus.
DIEKTPOMAarHUTHOE 3arpsi3HEHHUE OKPYIKAIOIIEH Cpeibl

528 .
TexHUYEeCKUEe YCTPOMCTBA: MY3bIKAIbHBIE WHCTPYMEHTHI,
YJIBTPa3BYKOBasl IMATHOCTUKA B TEXHUKE M MEIULMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neun

5.3 OIITHUKA

5.3.1 ., .
[[psiMoTMHEIHOE pacTIpOCTPaHEHHUE CBETA B OJJHOPOAHOU Cpeie.
JIyu cBeTa

532
OtpaxxeHue cBera. 3aKOHBI OTpakeHUsi cBera. llocTtpoeHwne
M300paKeHU B IIJIOCKOM 3epKaje

5.3.3
[Ipenomnenne  cBeta.  3aKOHBI  NPEJIOMIIEHHSI  CBETA.
AOCOJIFOTHBIN MOKA3aTENb MPETOMIICHHUS

5.34 .,
[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenpHblil yroja mojgHoro
BHYTPEHHETO OTPaKEHUS

535 Jucnepcus ceera. CnoxHblil coctaB Oenoro cseta. L{ser

5.3.6
ColOuparomie M pacceuBarolide JIuH3bl. TOHKas JIMH3A.
@DOKYyCHOE pPACCTOSHHE W OINTHYECKAas CHJIA TOHKOW JIMH3BI.
[locTpoenne nM300pakeHU B COOMPAIOIINX U PACCEHBAIOIINX
nmuH3ax. PopMyna TOHKOM JIMH3BI. YBEIWYEHHE, [aBaAEMOE
TTMH30H1

5.3.7 [Ipenesbl NPUMEHUMOCTH TEOMETPUUECKOM ONITUKH

5.3.8

Nutepdepenius cpeta. KorepeHTHbIE UCTOYHUKH. Y CJIIOBHS
HaOIIOACHUS MaKCUMYMOB 151 MWHUMYMOB B

UHTEPPEPEHIIMOHHON  KapTUHE  OT  JBYX  CHH(pa3HBIX

KOI'CPCHTHBIX HCTOYHHUKOB




5.3.9

Judpaxkuus cera. JudpaknuoHHas pemeéTka. YclIoBUe
HAOMIOACHUS  TJIaBHBIX ~ MAakKCUMyMOB  MpU  TMaJCHHUH

MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10 [lonspuzamus cBeTa
5.3.11 T . ]
EeXHMYECKHE YCTPOWCTBA: OYKH, Jymna, (oroamnmapar,
MPOCKITMOHHBIA ammapar, MUKPOCKOT, TEJIECKOI, BOJOKOHHAS
OnTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUS
5.3.12

[IpakTrueckue paboTel. I3MepeHne nokazaresns NpeaoMIICHHUS.

M ccrnenoBanrie CBOMCTB M300pakeHU B nuH3ax. HaOmioneHue

JUCIICPCHU CBCTA

6 SJIEMEHTHBI CITELIUAJIBHOU TEOPUN OTHOCUTEJIbBHOCTU
6.1 [ paHuIIbI MPUMEHUMOCTH KJIacCCUUeCKO MeXaHuKu. [locTynatel
TEOPUU OTHOCUTEIBHOCTU: UMHBAPUAHTHOCTh MOJYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHITUI OTHOCUTEIBHOCTH DUHINITEHHA
6.2 OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U
COKpaIlEHUE JITTUHBI
6.3 OHeprus U UMIYJIbC CBOOOIHOM YaCTULIbI
6.4 CBsi3b MacChl C SHEPTUEH U UMITYJILCOM CBOOOJIHON YaCTHUIIHI.
DHeprus MoKosi CBOOOTHON YaCTHIIBI
7 KBAHTOBA ®U31UKA
7.1 OJIEMEHTBI KBAHTOBOU OIITUKHA
7.1.1 ®otonbl. Dopmyna Ilnanka cBs3u ’Heprur (HOTOHA C €ro
JacTOTOM. DHEPrusi U UMITYJIbC (POoTOHA
7.1.2 OtkpeiTie u wuccaenoBanue Qororddekra. OnbiTer AT
Cronerosa. 3akoHsl poTodddexra
7.1.3 YpaBuenue OiinmteiiHa g dotodddekra.  «KpacHas
rpanuia» ¢horodddexra
7.1.4 JlaBnenue ceera. OnwiTel I1.H. JIleGenena
7.1.5 XHUMHUYECKOE JICCTBUE CBETA
7.1.6

Texaudeckue  ycrpoiicTBa:  (GOTOIIEMEHT, (POTOAATUUK,

COJIHEUHAs OaTapesi, CBETOIUO




1.2

CTPOEHUE ATOMA

7.2.1
Monenb aroma Tomcona. Oneitel Pesepdopaa mo
MCCIIEI0BAHMIO CTpOeHu aroma. [imanerapHas Mozenb aroma

71.2.2
[Toctynatel bopa. M3nydenune u mornomieHue (GOTOHOB TPH
[IEpEX0/I€ aTOMa C OJHOI'O YPOBHS DHEPIMHU Ha Apyrou. Bumsl
cnekTpoB. CHIEKTp ypOBHEW 3HEPIHH aTOMa BOAOPOIa

7.2.3 o .
BonHoBble  cBoMcTBa  uyactul. Bounel  ge  bpoius.
KopnyckysipHo-BoJIHOBOM ayanusM. Jludpakuus 31eKTpOHOB
Ha KpUCTAJIAX

724 .
CHOHTaHHOE W BBIHYXKIEHHOE W3Iy4YE€HHE. YCTPONCTBO M
MPUHIUI paboTHI J1a3epa

7-2- ~ ~

S TexHuyeckue yCTpOICTBA: CIIEKTPAJIbHBIN aHasu3

(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTEP

7.2.6 [IpakTuueckue padotel. HabmoneHne nuHedyaToro cnekTpa

7.3 ATOMHOE A1PO

7.3.1 MeTo/ 161 HAOJIIOACHUS U PETUCTPAIMU SJIEMEHTAPHBIX YaCTHI]

7.3.2
OtkpbiTue  panuoakTuBHOCTU. OmbiTel  Pesepdoprna 1o
ONPEAETICHUIO COCTAaBA PaAMOAKTUBHOrO U3inydeHus. CBOMCTBA
anb(da-, OeTa-, ramMmma-u3iyyeHus. BiausHue paanoakTUBHOCTH
Ha KUBbIC OPTaHU3MBbI

7.3.3 .
OTKpbITHE TIPOTOHA M HeWTpoHa. HykioHHas Mojenb szpa
['eitzenOepra - MBanenko. 3apsia saapa. MaccoBoe 9uciio sjpa.
30TO1BI

734 . .
Anb(ha-pacnaa. DNIEKTPOHHBIM U MO3UTPOHHBIN OeTa-pacma.
["amma-u3nydeHre. 3aKOH paJuOaKTUBHOIO pacnaaa

7.3.5 DHEprusi CBs3U HYKJIOHOB B sjipe. AnepHbie cuibl. Jledekt
Macchl siipa

7.3.6 Anepusie peakuuu. JleneHue u CUHTE3 SAEP

7.3.7 . .
Anepuwiii peaktop. TepmosiaepHsbiii cunTe3. [Ipobiembl u
MEPCIEKTUBBI SIEPHON PHEPreTUKU. DKOJIOTUUECKUE ACIEKThI
SIZIEPHOM DHEPrETUKU

7.3.8 DJieMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.




DyHIaMEHTAIBHBIE B3aUMOICUCTBUS

7.3.9

TexHuueckue ycTpoilcTBa: Jo3UMeETp, kamepa Busibcona, simepH

peakTop, aToMHas 6oMOa

7.3.10

[IpakTiueckue padoTsl. MccnenoBanue TpeKoB YacTHIL (TIO TOTOB!

dororpadusim)

SJIEMEHTBI ACTPO®U3UKA

8.1

Bun 3é3nHoro Heba. CosBesnusi, spKUe 3BE3/bI, IIAHETHI,

BUIMMOC JIBMXCHHC

8.2

Conneunas cucrema. [InaneTsl 3emHoi rpynisl. [InaneTsli- ruras
U WX CIlyTHUKH, KapiuKoBble IuiaHeTbl. Maibie Tena CosHeuE

CHCTCMBI

8.3

Connue, porochepa u armocdepa. ConHeyHass aKTUBHOCTD

8.4

Mcrounuk sHeprun CosHIa U 3BE3]T

8.5

3BE3/IbI, WX OCHOBHBIE XAPAKTEPUCTHUKHU: Macca, CBETUMOC
panuyc, TeMIeparypa, 150.4 B3aUMOCBSI3b. Jnarpam
«CIIEKTpaJbHBIM  KJIAacC - CBETHUMOCTb». 3BE31bl  TJIABE
[MOCJICIOBATEILHOCTH. 3aBUCUMOCTh «Macca - CBETUMOCTBHY ]

3BE3]1 INIABHOM MOCJIENOBATEIILHOCTH

8.6

BuyTtpennee crtpoeHne 3BE34. COBpEMEHHBIE MNPEICTABICHUS

MPOUCXOKIAECHUM U BOTIOIMK COJTHIIA 1 3BE3/]. DTalbl KHU3HU 3B(

8.7

Mineunbiii I[lyte - Hama [anakthka. CrnupanbHas CTPYKT)
['anakTuku, pacnpeneineHue 3BE3N, raza W nbuid. llomoxeHue
newkenne Comana B [amaktmke. Ilnockas u  cdepuyect

nmoacucTeMBl | alakTUKH

8.8

Tumel ranakTuk. Paguoranaktiky u kBazapbl. YEpHbIE IBIPHI B s}

raJJaKTHUK

8.9

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa06ima. PasoOerar
rajgakTuk. Bo3pacrt u pagnyc Beenennou, teopust boapmoro B3psl

Mogenb «ropsuer BeeneHHONY. PeMKTOBOE U3ITydeHNe

8.10

MacmrabHas cTpykrypa Beenennoit. Meraramaktuka. Hepenrxn

MOOTEeMBI ACTNOHOMUN



