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1 HIOACHUTEJIBHASA 3AIINCKA

JlononHuTenbHAs 001e00pa3oBaTeNbHas MporpaMMa eCTeCTBEHHOHAYYHOU
HamnpaBlieHHOCTH «®Pu3uka» (majnee — mporpamma) usydaercs B 5-11 kmaccax
oOpa3oBarenbHbIX IeHTpoB Donma Anapes MenpHudenko (mamee — OLD).
[Iporpamma COCTOUT U3 JBYX ITallOB: IMPOIEIEBTUUECKUI (03HAKOMUTEIbHBIN U
0a30BbIM YPOBHHU) ISl 00Yy4arOUIUXCs//BOCIUTAHHUKOB 5-6 KJIaCCOB M OCHOBHOM
(yranyOGieHHBIH YPOBEHB) IS 00YYarOIIUXCS/BOCIMTAHHUKOB 7-11 Ki1accos.
AKTYaJIbHOCTH TPOTrpaMMbl 00YCJIOBJIEHA MOTPEOHOCTHIO COBPEMEHHOTO
OOIIIECTBA B CUCTEME JOTOJHUTEIBHOTO 00pa30BaHus 0JAPEHHBIX YUaIIUXCS.
[Iporpamma pazpaboTaHa Ha OCHOBE CIEAYIOIMIUX JOKYMEHTOB:
— 3akoH Poccuiickoit @enepanuu «O0 obpazoBanumny (DeaepanbHbI 3aK0oH OT 29
nexaops 2012 r. Ne 273-03);
— npuka3z MunucrepcTBa npocseuieHuss PO ot 9 nHos0ps 2018 1. Ne 196 «O06
YTBEPKJICHUHM TMOPSAKA OpPraHU3allMd M OCYIIECTBIEHUS O00pa30BaTEIbHOU
JeSATEIbHOCTH I10 JOMOJHHUTEIBHBIM 0011€00pa30BaTEIbHBIM IPOrPaMMam»;
— KOHIICNIUs Pa3BUTHUS JOMOJHUTENIBLHOrO oOpa3zoBanusi aeted (Pacmopsbkenue
[IpaButenscTBa P® 0T 4 centsaops 2014 r. Nel1726-p);
— T[IOCTaHOBJICHHE [JTaBHOTO TOCYJapCTBEHHOTO CaHUTApHOTO Bpaya OT
28.09.2020r. Ne 28 «O06 ytBepknenun canutapubix npaswin CII 2.4.3648-20
«CaHUTapHO-3MUIEMUOJIOTHUECKIE TPEOOBAHUS K OpraHU3AIMsIM BOCIHUTAHUS U
OOy4YeHHs, OTABIXA U 03I0POBJICHUS JIETEH U MOJIOAEKIY
— TIOCTaHOBJICHHE [JIaBHOTO TOCYJapCTBEHHOTO CaHUTApHOTO Bpaya OT
28.01.2021r.Ne2 «OO6 ytBepxknenun canutapubix npaswin CaulluH 1.2.3685-21
«'urueHnyeckue HOpPMATUBBI U TpeOOBaHUS K OOecnedeHHro Oe30MaCHOCTU H
(vwn) 6e3BpeIHOCTH JJIsI UeJIoBEeKa (DAKTOPOB Cpelibl OOUTAHUS.
Ilemaroruveckasi 1ejeco00pa3sHOCTb NPOrpPaMMbl  3aKJIIOYAETCS B

oOecrieyeHnu ajanTaliy MKOJbHUKOB K KM3HU B 00ILIECTBE, MPOPECCUOHATIBHON
OpUCHTAIlNM, a TaKKe B BBIIBJICHUM W TIOIJISPKKE YYAIIMXCS, MPOSBUBIINX
BBIJAIOLIMECS] CIIOCOOHOCTM M MHTEpEC K AUCIUIUIMHAM E€CTECTBEHHOHAYYHOI'O
HaIlpaBJICHUS, B YaCTHOCTH K (PU3HKE.

[Iporpamma MOXXeT OBITH peaiu30BaHa C TOMOIIBI0 JUCTAHITMOHHBIX
TEXHOJIOTHA, TEXHOJIOTUI CMEITAHHOTO ¥ MOJIYJIBHOTO 00yUYEHHUSI.

HoBu3Ha nporpaMmsl 3aKII04aeTCs B UCIIOJIb30BAHUU PEUTUHTOBOU OLICHKHU
JTOCTIKCHUM yJalmxcs 00pa3oBaTesbHBIX 1IeHTPoB Donma Auapes MenbHHUEHKO
1o (pu3MKe B AOMOTHUTEIbHOM oOpazoBanuu ([Ipunoxenue A).

Ieab nporpaMmmMbIl—00eCTIICUNTS.

e (QopmupoBaHue y 00y4aromuxcs MpeICTaBICHUN 0 HAYYHOU KapTHUHE
MHUpa — BAXKHOM Pecypce Hay4YHO-TEXHUYECKOTO MPOrpecca;

® O3HAaKOMJICHHE OOydJalmmxcs ¢  (QU3NYECKUMH  SBIICHUSMH,
OCHOBHBIMU MPUHITUTIAMHU paboThI MEXaHU3MOB,
BBICOKOTEXHOJIOTUYHBIX YCTPOMCTB U IPUOOPOB;

® pa3BUTHE KOMIIETCHIIMA B PEIICHUHM HWHXXEHEPHO-TEXHUYECKUX U
UCCJIeI0BATENHCKUX 3a/1ay.
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VYka3aHHas 11e7b 00yCIaBIMBaeT 3a4a4U IPOrPAMMBI:

e o0ecne4ynTh yCBOCHUE 0A30BbIX PU3NUECKUX OHITHI;

e cdopMUpOBaTh U Pa3BUTh TBOPUECKOE MBIIUICHHWE B MPEAMETHON 00JIacTH
«DPu3nKay ¥ HABBIKM CAMOCTOSITEIFHOTO TIPOBEACHUS J1aDOpAaTOPHOTO
JKCIIEpUMEHTA (TIPOEKTHOM AESTENbHOCTH);

e chopMUPOBATh HAaBBIK HCIOJB30BaHUS MATEMAaTHYECKOro amnmapara Hu
OCHOBHBIX €CTECTBCHHOHAYYHBIX 3aKOHOB I PELICHUS IPAKTUYECKHUX U
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 (PU3HKE;

® [I0Ka3aTh IPHUBIIEKATEIBHOCTh NMpOoQeccuil, MoiydyaeMbix Ha 0aze (QpU3MKO-
MaTEMaTHYECKOro o0pa3oBaHMsL.

e cdopmMupoBaTh HaBBIKM CaMOCTOSTEIIBHOH pabOThl € HCTOYHHKAMU
uH(popManuu

e chopMUPOBATh HABBIKK  OCMBICIEHHOIO  YTE€HHS, MOTPEOHOCTh B
IIOCTOSIHHOM CaMOPa3BUTHH;

O0beM, coaep:kaHMe ¥ INUIAaHHpPYeMble Pe3yabTaTbl  IIPOTrPaMMBI
ONpeNieNeHbl HMCXOAd U3 OCOOCHHOCTEW OJIapEHHBIX YYalluXcsi B 00JacTH
€CTECTBEHHO-MaTeMaTHYeckux Hayk. Bmecrte ¢ TeMm mpu omnpeneiaeHun o0bema U
COJICp’KaHUSl TPOrpaMMbl YUMUTHIBANIACh CJIOKHOCTh KOHKPETHOro OJoKa 10
OTHOUIEHUIO K JIPYrUM OJOKaMm TEMbl, BO3MOKHOCTh NPHOOPETEHUS YUalllMMHUCS
MPAKTUYECKOTO OMbITA U OCYUIECTBICHUS MEKXIIPEIMETHBIX CBI3EH.

OTIMYHUTEIbHOM OCOOEHHOCTHIO NPOrPAMMBI SIBIIIETCS U3YYEHHE OCHOB
¢u3MKuU c 5 Kiacca Kak oOecrneyeHre rOTOBHOCTHU K JTajJbHEHIIEMY TTPOI0JIKEHUIO
OCBOEHHUSI Kypca (PU3UKH.

Cpok peanu3zauuu nporpamMmmsl —7 JeT.

O0mmii 00émM nporpamMmmsbl coctasisaeT 960 yacos.

[IpoomKkUTeNnbHOCTh YyueOHOTO roaa — 32 HeJe .

3aHATHA TPOBOAATCS B Trpynmnax, C(HOPMHUPOBAHHBIX IO BO3PACTHOMY
NPUHLUITY:

B 56 kyaccax 1o 2 yaca B HEJIEIIO,

B /-8 xyaccaxro 4 yaca B HEJIENIIO,

B 9-11 knaccax mo 6 4acoB B HEJEIIO.

DopMBbI M PEKUM 3AHATUI

KonuyectBo yuactHukoB B rpymme Ao 15 denosek. Ilpu dopmupoBanuu
IpynI YYUTHIBAIOTCS PE3yAbTaThl OJIMMIIHNA/, SK3aMEHOB U cOOeCeIOBaHUS.

3aHATUS TPOBOAATCS B (OpME TEOPEeTHYECKUX, MPAKTUYECKUX M
WHIUBUIYAIbHBIX ~ 3aHATHM M KOHCYJIbTallMM  (MPOEKTHas JIESTEeIbHOCTD,
MOJATOTOBKA K OJIMMIIHNAJAaM, KOHPEPEHIIHSIM).

[IpakTrueckue 3aHATUS MPOXOAIT B (popMe JTaOOPATOPHBIX MPAKTUKYMOB U
IIPaKTUKYMOB I10 PELIEHUIO 3aa4.

JlaGopaTOpHBIM MPAKTUKYM IO KaXKIOM TEeME COCTOUT W3 HECKOJbKUX
naboparopHbix paboT. Ilo HEKOTOphIM TeMaM B 3aBHCHMOCTH OT MaTepHaJIbHO-
TEXHUYECKOTO obecreueHus: Jaboparopuu J1abopaTopHbIe pabOThI, BXOJAIINE B
KaXXIbIH J1aOOpaTOPHBIA MPAKTUKYM, MEAAror BEIOUPAaeT caMOCTOSTENbHO, HCXO IS
U3 MIPEJIOKEHHBIX B paboueil mporpamme.



KonudecTBo yacoB Ha OJIHY JIaOOPATOPHYIO padoOTYy:

B 5-7 Kkiaccax — 1 gac,

B 8 k1acce 1 — 2 ygaca,

B 9 -11 kiaccax 2 — 4 yaca.

B pe3yiabTarte 00yueHus 1o JaHHOW ITporpamMme ydyanuiics 0yaer:
-3HATh OCHOBHBIEC 3aKOHBI U (DOPMYJIBI U3 PA3IUYHBIX pa3enoB GU3UKUA B 00bEME
JTAHHOM TTporpaMMbl (0a30BbIe (PU3UUECKUE TOHSITHS);
-BJ1ajleThb HaBBIKAMH pabOTBl C W3MEPUTEIBLHBIMU TPHOOpPamMH; HaBBIKAMH
CaMOCTOSITENIFHOM ~ pabOThl ¢  UCTOYHUKAMU  UHGOpMAIMU;  HaBBIKAMH
OCMBICJICHHOTO YTCHHUSI;
-yMeTh perarh GU3NIECKHUE 3a1a91 MOBBIIICHHOTO U BEICOKOTO YPOBHEH.

Pe3yabTaThl OCBOEHHSI NMPOrPaMMBbI OMNPEACISIOTCS C HCIOJb30BaHUEM
PCHUTHHIOBOM OIEHKH JOCTHXKEeHUH ydamuxcs (nairee — POJIY) oOpa3oBareibHBIX
neHtpoB Ponna Auapes MenbHUUeHKo. [ Kaxa0ro 0JI0Ka TEMbI ONpPEEICHbI
koadurnmenteizsHaunmoctu (K3H) ucnoxunoctu (Kci), Ha OCHOBaHMU KOTOPBIX
paccunThiBaeTcsi UTOroBbi pedtunr. [lepesog POY B nsaTuOauibHyIO MIKaTy
OCYILECTBIISIETCS CIAEAYIOIIUM COOTBETCTBUEM:

0% - 30% —«2»:

31% - 60% —«3»:

61% - 80% —«4»:;

81% - 100% —«5».

KoHTposib  OCBOEHHS MPOrpaMMBbl:  MEKYWUL, HNPOMENCYMOYHbIL U

UMO208bIU.

Texywuit Konmpoas — KOHTPOJIb B niporiecce oOyuenus. [lo popme: oTBETHI
y JIOCKH, CaMOCTOSITEIbHBIE PabOTHI MO OJIOKaM, MPOBEPKA JIOMAITHETO 3aJaHusl,
71a060paTOPHBIN MPAKTUKYM, YCTHBIN 3a4€T, SKCIIEPUMEHTAIBHBIN 3a4€T.

Ilpomesrcymounviit Konmpoap ocyuiecTBisercs B (popme KOHTPOJIBHBIX
paboT 1Mo TemMam.

Hmozoewtit Konmpoab — KOHTPOJIb B (hOpME IK3aMEHA MOCIE KAKIO0T0 roja
oOyuenusi. K ykazaHHOMY BHJly KOHTPOJII OTHOCUTCSI UTOTOBBIN sKk3ameH. s 5-6
KJIACCOB UTOTOBBIA AK3aMEH COCTOMT U3 TEOPETUYECKOM YacTh M J1abopaToOpHOM
pabotel. [y 7-11 KIaccoB COCTOWT M3 TEOPETUYECKOM M MPAKTHUYECKOW YacTei.
Teopernueckass 4acTb — yCTHBIA OTBET, MPAKTUYECKAS YaCThb — PELICHHUE 3aJad.
IIporpaMmoii HE MPEAYCMOTPEHO MCHOJIB30BAHWE TECTOB [JII HUTOrOBOTO
KOHTPOJISL.



2 YYEBHO-TEMATUYECKHWH IVIAH U COAEP)KAHUE

5 KIIACC
[64 uaca, 2 yaca B HeneI0]
B TOM YHCJIe
Ne HaunMeHoBaHue TeM U 0JIOKOB )f')-lilﬁlr:l;:?l.]:c]:::s TeOpeTHYeCKHEe | MPaKTHYeCcKue Keca. K3H.
Yyacel 4yacel
Tema 1 BBenenue. B mupe usmepenmnii 13 7 6
Bioxk 1 Baeneuue 1 1 3 4
Biiok 2 B mupe uzmepenuii 10 6 4 3 5
brnoxk 3 JlaboparopHslii npakTukyMm: "B mupe nzmepennii” 2 2 3 4
Tema 2 Yro Takoe cniaa? 8 2 -
brnox 1 Uro Takoe cuia? 2 2 3 4
brok 2 JlabopatopHslii npakTukym: "Cra" 4 4 3 4
Koumponvnas paboma no memam 1 u 2 2
Tema 3 IIpocThie MeXaHU3MBbI 4 2 2
biok 1 ITpocThie MEXaHU3MBI 3 2 1 3 4
Biok 2 JlaGopatopHsiii mpakTukym: "TIpocTeic MEXaHH3MBI" 1 1 3 4
Tema 4 Tes10 1 BeweCTBO 9 3 4
biok 1 TeJo 1 BEECTBO 3 3 3 5
Biok 2 JlaGopaTopHsiil mpakTukym "Teso u BemecTso" 4 4 3 5
Koumponvnas paboma no memam 3 u 4 2
Tema 5 CBoiiCTBA H CTATHKA TEKYYHX CpPe/l 6 S 1
biok 1 CBoJ#iCTBa U CTATHKA TEKYYUX CPeJl 5 5 3 4
Eiok 2 JlaGopatopHslii mpakTukyMm: "CBOICTBa U cTaTHKa 1 1 3 4
TEKy4HX cpen
Tema 6 TemioBble sIBJIEHUS 11 4 5




bnoxk 1 TenoBble sIBJICHUS 4 4

broxk 2 JlaGopaTtopHbIii mpakTukyM: "TeroBbie siBIeHUs" 5 5
Konmponvnas paboma no memam 5 u 6 2

Tema 7 MexaHHYeCKHe SIBJICHHS 3 3 0

bnoxk 1 MexaHn4eCKue SIBJICHUS 3 3

Tema 8 Ipupoaa 3ByKa 8 2 4

broxk 1 IIpupona 3Byka 2 2

bnok 2 JlaboparopHblil npakTukym: "3ByK" 4 4
Konmponvnas paboma no memam 7 u 8 2

HTorosbliii 3x3aMeH 3a 5 Kiace 2

Bcero 64 28 26




6 KJIACC

[64 uaca, 2 yaca B HexenI0]

Oo01Iee KoJI-BO

B TOM 4YHUCJIC

Ne HanMeHoBaHHe TeM U 0JIOKOB y‘lCﬁHBIX DT TeoOpeTHYEeCKHEe | IPaKTHYeCKHue Kca. K3H.
Yyacel Yyacel

Tema 1 DJieMeHThl MATEeMATHKH 12 5 6

Brok 1 DNIEMEHTHI MAaTEeMaTHUKH 9 5 4 3 4

bnox 2 JlaboparopHblil npakTUKyM: "DJI€eMEHThl MaTeMaTUKN" 2 2 3 4
Konmponvnas paboma no meme 1 1

Tema 2 N3mepurtenbubie npubopsl. [lorpemHocTn 12 4 7

biok 1 W3meputenbHble mpudopsl. [lorpentHocts 7 4 3 3 4

ok 2 JlaGopartopHblii pakTHKyM: "M3Mepenue pu3nueckux 4 4 3 4
BennuuH. O1leHKa MorpemHocTei”
Koumponvnas paboma no meme 2 1

Tema 3 DyleKTpUYeCKHe SIBJIEHUSA 20 6 13

broxk 1 DNEKTPUYECKUE SBICHUS 14 6 8 3 4

Biok 2 JTaGopaTOpHBI MPAKTUKYM: "DIEKTPUIECTBO" S S 3 4
Koumponvnas paboma no meme 3 1

Tema 4 OnTuyeckue siBJIEHUSA 18 13 4

broxk 1 Cser u TeHB 5 5 3 4

biok 2 OnTuyeckue npudops 6 4 2 3 4

Brok 3 ['na3 xak ontuyeckas cucrema 4 4 3 4

brnok 4 JlaGopatopHslii mpakTukyMm: "OnTuka" 2 2 3 4
Koumponvnas paboma no meme 4 1

HTrorosblii 3k3aMeH 3a 6 Kiace 2

Bcero 64 28 30




7 KJIACC

[128 uacoB, 4 yaca B Hee10]

B TOM 4HcCJe
Ne HaumenoBanue TeM u 0J10K0B )gilﬁ[:f:l:?l‘:_c]:; TeOpeTHYECKHE | MIPAKTHYECKHE Keca. Ksn.
4acel 4acel
T 1] Dusznveckne BeanuuHbl. U3mepenue puznvecknx 8 2 4
BeJIHYHH
bnoxk 1 DdusnyecKas BEIUYUHA 1 1 2 4
bnok 2 W3MepuTenabHble IPUOOPHI 1 1 2 4
Bitok 3 Ha60paT?pHBIﬁ npaktukym: "M3mepenue pusmuecknx 4 4 9 4
BEJIMYHMH
Koumponvnas paboma no meme 1 2
Tema 2 Macca, IVIOTHOCTh 12 4 6
bnok 1 ITousiTne maccol. [110THOCTH BelecTBa 6 2 4 2 4
biok 2 CpenHsis MII0THOCTh 2 2 3 3
broxk 3 JlaGopatopHslii mpakTukym: "Macca. [InotHOCTB" 2 2 3 3
Koumponvnas paboma no meme 2 2
Tema 3 MexaHH4ecKoe ABUKEeHHe 28 12 14
Eiok 1 lé/llziggiiecxoe JBUKEHHE, OCHOBHBIE MMOHSTHSI. 10 4 5 . .
bmox 2 I'paduku 8 4 4 5 3
biok 3 OTHOCHUTENBHOCTH ABMKEHUSI 8 4 4 4 3
Koumponvnas paboma no meme 3 2
Tema 4 Cuiibl B npupoje. YcJI0BHE PABHOBECHS TeJ 28 10 16
biok 1 B3aumopeiictue ten. Cuna 4 2 2 2 4
broxk 2 Cuiia TsxecTu 4 2 2 4 3
brnok 3 CuJibl ynpyroctu 4 2 2 4 3




biok 4 VYcnosue paBHoBecus. IIpocTeie MexaHU3MBbI 8 4 4 5 3
Biok 5 JlaGopaTopHbIii {IpaKTHKyM: "Cunel B ipupoje. Y clioBue 6 5 4 3
pPaBHOBECHSI TEI
Koumponvnas paboma no meme 4 2
Tema § JlaBjieHHE TBEPABIX TeJl, }KUAKOCTEl H ra3oB 28 10 16
brox 1 Jasnenue. 3akon [lackans 8 4 4 3 3
Biok 2 I'upaBInIecKuii mpecc 4 2 2 4 3
bioxk 3 Cwia Apxumena. Y cioBus IJIaBaHUE TEJ 8 4 4 4 3
Eiox 4 .Ha60paTOEHI>II71 npakTukyMm: "JlaBieHue TBEpAbIX TEI, 6 6
JKHIKOCTEH U ra3oB" 4 3
Konmponvnas paboma no meme 5 2
Tema 6 PaGoTa u MOIHOCTH. JHEPTHUs 22 8 12
bioxk 1 Mexanudeckas pabora. MOIIHOCTh 10 4 6 2 3
broxk 2 Mexanundeckas JHEPrHs 10 4 6 4 3
Koumponvnas paboma no meme 6 2
Hrorosbliii 3x3aMeH 3a 7 KJace 2
Bcero 128 46 68

10




8 KVIACC

[128 uacoB, 4 yaca B Hee10]

B TOM YHCJIe
Ne HanmenoBaHue TeM H 0JI0KOB 3212%?:1:?12:;1 TEOpeTHYECKHE | MPAKTHYECKHE Kea. K3H.
Yacel Yachl

Tema 1 TemioBbie ABJIEHUS 46 16 28
biok 1 CTpoeHme BEIEeCTBa 2 2 3 3
Butok 2 TerooOMeH 6e3 M3MEHEHHUS arperaTHOro COCTOSHUSL. 10 4 6

YpaBHeHHe TEIUIOBOTO OaslaHca 3 3
biok 3 ArperaTHble COCTOSHUS BENECTBA 14 6 8 3 3
brnok 4 TermmoBeie MammHbL. KITJ] nBurarens 10 4 6 3 2
bnok 5 JlaGopatopHslii mpakTukyMm: "TernsoBble ssBIeHUS" 8 8 3 3

Koumponvnas paboma no meme 1 2
Tema 2 JuekTpuueckue sipjaeHusi. [locTosiHHBIN TOK 52 22 28
brnox 1 DneKTpocTaTHKa 6 4 2 2 4
Biok 2 Cuna Toka. 3akon Oma 8 4 4 2 4
Buiok 3 DJekTpuieckue 1enu. M3smeputenbHbie MPHOOPHI B 22 10 12

SIIEKTPUYECKHX LIETSIX. 4 4
Biok 4 3akon Jlxoyns —JIenna 8 4 4 3 4
Biok 5 JlabopaTopHbIil MpakTUKyM: "DIeKTpu4ecTBO" 6 6 3 3

Koumponvnas paboma no meme 2 2
Tema 3 I'eoMeTpuuecKasi ONTHKA 28 10 16
boxk 1 [IpsMONMHENHOE PACIPOCTPAHEHUE CBETA 2 2 3 3
Biok 2 3aKOHbI OTPAKCHHSI 4 2 2 3 3
biok 3 3aKOHBI ITPETOMIICHHS 4 2 2 4 4

11




Biox 4 Tonxkwue nun3el. [11a3 1 3penue 8 4 4

biok 5 JlaGopaTopHbIii mpakTukyM: "OnTuka" 8 8
Konmponvnas paboma no meme 4 2

HTorosbliii 3x3aMeH 3a 8 kiacc 2

Bcero 128 48 72

12




9 KJIACC

[192 yaca, 6 yacoB B Hee10]

B TOM 4YHciIe
Ne HaumenoBanue Tem u 0/10K0B )gilﬁl:f;:?l‘:_c]::; TEOpEeTHYECKHE | MPAKTHYECKHE Kea. K3mn.
4acel Yyacel

Tema 1 Kunematuka 58 16 40

biok 1 Beenenne, oneparop nuddhepeHnnpoBaHust 2 2 5 4
biok 2 PaBHOMEpHOE TIBMKCHUE 8 2 6 4 3
Biok 3 PaBHOYCKOPEHHOE JIBHIKEHUE 16 6 10 3 3
biok 4 KpuBosMHENHHOE ABUKEHUE B II0JIE TKECTU 10 4 6 4 4
biok 5 JIBHIKEHHE TI0 OKPY)KHOCTH 8 2 6 4 3
Biok 6 JlaGopatopuslii mpaktukym: "Kunemaruka" 12 12 4 4

Koumponvnas paboma no meme 1 2

Tema 2 JlunaMuka 58 20 36

biok 1 NCO. 3akonbl HproToHA 14 6 8 3 4
Biok 2 3akoH BceMHupHOTo TSAroTeHUs 10 4 6 3 3
biok 3 Cutsl TpeHus 4 2 2 4 3
biok 4 Cuiibl yIIpyrocTu 8 4 4 3 3
biok 5 Cuiibl HaTSKEHUS 8 2 6 3 3
biiok 6 HenHepuuanbHbIE CHCTEMBI OTCYETA 4 2 2 4 2
biok 7 JlaGopaTopHbIif MPaKTUKYM: «J{HMHAMUKa» 8 8 3 3

Koumponvuasa paboma no meme 2 2

Tema 3 3aKoHBI COXpaHEHHs] B MEXaHHKeE 56 16 38

biok 1 Hmmysnbe. 3aKOH COXpaHEHUs] UMITYJIbCa 12 4 8 3 5
Biok 2 Ilentp macc. Teopema 0 1eHTpe Macce 10 4 6 4 2
Biok 3 DHeprus. 3aKOH COXPAHEHUS DHEPIHU 12 4 8 3 5

13




AOCOIIOTHO ynpyrue cTojJkHoBeHus. Cucrema LeHTpa

brnok 4 4 8
Macc 12

bsok 5 JlaGopaTopHbIi TPaKTUKYM: «3aKOHBI COXPAHCHUS» 8 8
Koumponvnas paboma no meme 3 2

Tema 4 CraTuka, ycJ10BHSI pABHOBeCHS 18 6 10

biok 1 CraTuka, ycI0BUs pPaBHOBECHS 12 4 8

bioxk 2 I'uapocTaTuka U rUIpOIMHAMUKA 4 2 2
Konmponvnas paboma no meme 4 2

HTrorosbliii 3x3aMeH 3a 9 kiace 2

Bcero 192 60 122

14




10 KJIACC

[192 gaca, 6 yacoB B HeneI0]

B TOM YHCJIe
Ne HaumenoBanue TeM u 0J10K0B )gilﬁ[:f:l:?l‘:_c]:; TeOpeTHYECKHE | MIPAKTHYECKHE Keca. Ksn.
qachkl qacel
T 1] OcHoBHble nosoxenuss MKT. YpaBHenue cocrossHust 24 6 16
HeaJbHOro raza. 'azoBble 3aKOHBI.
biok 1 OcHoBuble Tonoxkennsas MKT 4 2 2 3 4
Brok 2 NneanbHbliii ra3. YpaBHeHUE COCTOSIHUS. ['a30BbIe 6 2 4
3aKOHBI 3 3
biok 3 3akon JlanbToHa 4 2 2 3 3
bnox 4 Jlaboparopusrii npaktukym: "MKT" 8 8 3 3
Koumponvnas paboma no meme 1 2
Tema 2 HacpllieHHbIi ap, BJaKHOCTh 8 2 4
bioxk 1 HacelleHHslii nap, BIQXKHOCTh 6 2 4 4 3
Koumponvnas paboma no meme 2 2
Tema 3 TepMmoanHamMuka 40 10 28
biok 1 ITepBoe Ha4anO TEpMOJMHAMUKHU 14 4 10 3 4
biok 2 Anmabatnyeckuil mporecc 6 2 4 4 3
brok 3 TerutoBeie Marmmabl, KIT]1 niukiio 10 4 6 3 3
broxk 4 JlabopatopHslii ipakTukyM: "TepmoauHamuka” 8 8 3 3
Konumponvnasa paboma no meme 3 2
Tema 4 T10BEpXHOCTHOE HATSIZKEHHE JKUIKOCT el 8 2 4
bnok 1 ITOBEpPXHOCTHOE HATSHKEHHE HKUAKOCTEN 6 2 4 4 3
Koumponvnas paboma no meme 4 2
Tema 5 MexaHu4ecKHe CBOICTBA TBEPABIX TeJl 6 2 2
Biok 1 MexaHHYeCKUe CBOMCTBA TBEPIBIX TEl 4 2 2 3 3
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Koumponvnas paboma no meme 5

Tema 6 DJIeKTPOCTATHKA 54 20 32
bnoxk 1 3akon Kynona 8 2 6 3 3
Biiok 2 HamnpskeHHOCTB 3JIEKTPUYECKOTO TTOJISL, TIPUHITHIT 14 6 8
CYNEPIO3HUITII 4 3
brox 3 [Torenmuan. Pabora B 2IeKTpHYECKOM I0OJIe 12 4 8 4 3
Eiok 4 [TpoBOAHMKY B 3IIEKTPOCTATHIECKOM T0JIE. 3apsKeHHBIE 12 4 8
chepsl, mapsl 4 3
bnok 5 JIMPIEKTPUKH B 3JIEKTPOCTATHYECKOM I10JIE 4 4 4 2
Biok 6 JIaGopaTOpHBIN MPAKTUKYM: "DIIEKTpoCcTaTHKA" 2 2 3 3
Konmponvnas paboma no meme 6 2
Tema 7 DJieKTprUYecKasi EMKOCTh, KOHAEHCATOPbI. JHEPTHs 24 8 14
3JIeKTPHYECKOr0 MOJsl
Eiok 1 DnexTpudeckas EMKOCTh, KOHJICHCATOPBI. DHEPTHUs 22 8 14 3 4
AIIEKTPUYECKOTO MOJIS
Koumponvnas paboma no meme 7 2
Tema 8 IMocTosiHHBIN TOK 26 10 14
Bitok 1 3akon OMa B auddepeHunanbHoi GopMe AJis TBEPIbIX 4 2 2
TEN, JKUIKOCTEH 1 ra3oB 3 2
Brok 2 DJIC. 3axon OMa 111 HEOJHOPOIHOTO YYACTKA IIETH 4 2 2 3 3
Biok 3 I[Tpasuna Kupxroga, pa3BeTBIEHHBIE [IEMHU 12 6 6 4 3
brnoxk 4 JlaGopatopHslii mpakTukyMm: "TlocTossHHBINH TOK" 4 4 3 3
Koumponvnas paboma no meme 8 2
HToroBblii 3x3amen 3a 10 kiace 2
Bcero 192 60 114
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11 KIIACC

[192 yaca, 6 yacoB B HeeI0]

B TOM YHCiIe
Ne HanmenoBanue Tem U 0J10KOB )8121615:1:?1.::::3 TEOpEeTHYECKHE | MPAKTHYECKHE Kca. K3n.
4acel 4acel
Tema 1 IMocTosiHHOE MarHUTHOE MoJie. MarHuTHOE ToJie 38 12 24
MOCTOSIHHOTO TOKAa. CHJIbI B MATHUTHOM I10JI€
brox 1 Cuia AMnepa 6 2 4 3 3
biok 2 Cwuuta Jlopenna 8 2 6 3 3
bnok 3 3akon buo-Casapa-Jlamiaca 4 2 2 4 3
bnok 4 TeopeMbl MATHUTOCTATUKH 6 2 4 4 2
B0k 5 Marnetusm B BeriectBe. [lua- ¥ mapaMarHeTu3M. 4 2
deppomMarHeTu3m 6 3 2
ok 6 ﬂa60'1')aTOpHLII71 npakTukyM: "TIoCTOSIHHOE MarHUTHOE 5 3 3
noJie 6
Koumponvnas paboma no meme 1 2
Tema 2 SIBJieHHE 3JeKTPOMATHUTHON WHIYKIIMH 28 8 18
bnoxk 1 IToTOK MarHUTHOM MHIYKIIMU 8 2 6 4 3
Biok 2 3akon O.M.1. TIpasuno Jlenna 10 4 6 4 3
Biox 3 SIBJICHHE CAMOMHTYKITUT 8 2 6 3 3
Koumponvnas paboma no meme 2 2
Tema 3 DeMeHThI PU3NKH MOJYNPOBOTHHKOB 10 4 4
biok 1 [ToynpOBOTHUKY U TUDIICKTPHKH 2 2 4 2
Biok 2 JIopl M TpaH3UCTOPHI 4 2 2 4 2
Eiok 3 JlaGopaTopHbIif MPaKTUKYM: "DIeMeHTHl (PU3UKU 2 2 4 2
MOJIyIIPOBOJJHUKOB"
Koumponvnas paboma no meme 3 2
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Tema 4 MexaHu4yeckue Koje0aHus U BOJTHBI 22 10 10
bnoxk 1 VpaBHEHUE FAPMOHUYECKHX KOJIeOaHmii 8 4 4 4 3
biiok 2 CB00OOIHBIC U BBIHY)KJICHHBIC KOJIeOanus. Pezonanc 8 4 4 4 2
Biok 3 MexaHn4eCKue BOJIHBI 2 2 4 3
Biok 4 Ha60paT?pHBIﬁ MpakTUKyM: "MexaHndeckue KoieOaHus 5 2 4 3
Y BOJIHBI
Konmponvnas paboma no meme 4 2
Tema 5 DJIeKTPOMATHUTHBIE KoJebanusi. [lepeMeHHbIH TOK 18 10 6
biok 1 ["apmoHnueckue KonebaHus B Koyie0aTelIbHOM KOHTYpe 2 2 3 2
Biok 2 BBIHYXICHHBIC AJIEKTPOMArHUTHBIC KOJICOaHUSI. 8 4 4
[lepemenHbIN TOK 4 2
biok 3 DneKkTpoMarHuTHBIE BOJIHBL. [IpUHIMITBI pagrocBs3u 4 4 3 2
Buok 4 JlaGopaTopHbIii HPaKTHKYM: "DneKTpOMarHuTHbIE 2 2 3 2
konebanus. [lepemeHHbIi TOK"
Koumponvuas paboma no meme 5 2
Tema 6 OnTuka 32 12 18
broxk 1 [eoMeTpuyecKas ONTUKA 4 2 2 3 3
Bok 2 BonnoBas ontuka. MHTepdepenius ceeTa 8 4 4 5 2
Biok 3 Jludpakiys cBeTa 8 4 4 4 2
biok 4 B3anmoeiicTBHE CBETA C BEMIECTBOM 2 2 4 2
biok 5 JlaboparopHblil npakTukym: "Ontuka" 8 8 4 2
Koumponvnas paboma no meme 6 2
Tema 7 KBantoBas ¢puzuka 30 16 12
biok 1 KopnyckysisipHble CBOWCTBA CBETa 14 8 6 3 2
Brok 2 CrpoeHne aToMa. DJIeMEHTHl KBAHTOBOH MEXaHHUKH 14 8 6 4 2
Koumponvuasa paboma no meme 7 2
Tema 8 ATOMHOE SIIPO 12 8 2
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biok 1 OOG11ue CBOMCTBAa aTOMHBIX SJIED 4 2 2 3

biok 2 PanroakTHBHOCTH 3 3 3

brnoxk 3 SnepHble peakuu 3 3 4
Koumponvnas paboma no meme 8 2

HTorosblii 3x3amen 3a 11 kiacc 2

Bcero 192 80 94
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COJEP)KAHUE ITPOI'PAMMBI

5 KIIACC
[64 uaca, 2 yaca B Hemeni0]

TEMA 1. BBEAEHUE. B MUPE U3MEPEHUI
bnox 1. Beenenue
3aueM HyxHO wu3ydaTh Qu3uky? TexHuka Oe3omacHOCTH TMpu padoTe B (HU3HUECKOM
naboparopun. OcHOBHBbIE MOHATUS (Qu3uku. Teno u BemecTBo. M3 uwero cocrtosar BemecTBa?
[TonsiTue 00 arperaTHBIX COCTOSTHHSIX BEIIECTBa. TBEp/pie BEIIECTBA U TEKYUUE Cpelbl. YIpyrue
Y HEYNPYTUe CPe.ibl.
brok 2.B mupe usmepenmii
Metonsl uccienoBanus B pusuke. Pusnyeckas BearurnHa. YTo Takoe U3MEpEHUE U KaKoBa POJib
u3Mepenuii B ¢usuke? Kak Mbl m3mepsiem, u modemy mnosiBisitorcs ommOku? [lorpemnocts
u3MepeHus. 3HaKOMCTBO C Pa3jIMYHbIMH U3MEpHUTENbHBIMU Mpubopamu. llena nenenus. 3auem
HY)KHbl €QUHUIBI u3MepeHuss? UTo Takoe KpaTHbIE U JIOJbHBIE €IUHUIBI H3MEpEeHUs?
3nakomumcs ¢ cuctemoir CHM m wyacto ynoTpeOiisieMbIMH BHECHCTEMHBIMU €IWHULIAMHU.
N3mepenne Gpu3nuecKux BETHYNH
bnok 3. JlabopaTopublii npakTukym: "'B mupe usmepenuii'
Jlabopamopnas paboma. 3HAKOMCTBO € Pa3IMYHBIMHA U3MEPUTEIIEHBIMH IIPUOOPAMH.,
Jlabopamopnasa paboma. KoHCTpynpoBaHHE MPOCTEHIINX MPYKUHHBIX U PHIYaXKHBIX BECOB U
M3y4eHHE IPUHLIMIIOB uX padoThl. MccnenoBanue ycnoBuil paBHOBECHS.

TEMA 2. YTO TAKOE CHUJIA?
bnok 1. Yto Takoe cuiaa?
Bzaumopeiicteue. MueptHocTh Ten. Macca. Uto Takoe ABMKEHUE M MMOYEMY TeJa JBMXKYTCS?
WNueprus. YUro ynepxkuBaet mianeTsl okoio ConHna? BeemupHoe Tsarotenue. Cuna TSDKECTH U
Bec. Cuna. Enununel cunsl. Jlunamomertp, uzmepenue cuibl. Kak mbl 3amaem cuny? Kakumu
ObIBatOT cHJIbI? MOXKHO JIM CHIIBI CKJIafibIBaTh? JlaBieHue u crnocoObl ero usmepenus. [leiicrBue
u npotuBozeiictBue. Jedbopmamus — usmenenue Qopmbl. Cunma ympyroctu. Tpenue. Cuna
TPEHUsl.
bnok 2. JlabopaTtopublii npaktukym: "Cuaa"
Jlabopamopnas paboma. HabnoaeHue CHIlbl yIpyrocTH npu aegopmanuu.Mismepenue cuisl.
Jlabopamopnas paboma. 3ydeHune TpeHus.
Jlabopamopnas paboma. BeruncieHnue 1aBjieHus Tela Ha Omopy.
Jlabopamopnasa paboma.llonyuyenne BBIMIPHIIIA B CUJIE TPU HCIOJIb30BAHUU HAKJIOHHOM
IUIOCKOCTH
KonTpoJsbHasi pa6oTa mo temam 1 u 2.

TEMA 3. IPOCTBIE MEXAHU3MBbI
bnox 1. IIpocTbie MeXaHU3MBI
UYro Ttakoe mpocTele MexaHu3Mbl? Buael mpucnocoOneHui M cnocoObl MX HPUMEHEHUS.
Haxknonnas nnockoctb. Knun. Bunt. Peruar. Bopot. Koneco. IloaBuxHbIH M HENOABUKHBIN
Osioku. Pemennas nepemauya.
JlomamHuii 3KCNEepUMEHT — U3yYEHUE MPUHIMIA JIEUCTBUS OJTHOTO U3 MEXAHMU3MOB, UCIOJIb3Ys
UMeIoLIecs] ObITOBbIE TPUOOPHI U HHCTPYMEHTHI.
bnok 2. Jlaboparopublii npaktukym: ""IlpocTbie MexaHu3MbI'"
Jlabopamopnas paboma. Onpenenenue nepuoaa kojiebaHui MmasTHUKa. M3aMepenne BpeMeHu.
Jlabopamopnas paboma. PaBHOBecHe U yCTOMYHUBOCTD.

TEMA 4. TEJIO U BEHIECTBO
bnok 1. Tes1o 1 BeliecTBO



XapakTEepUCTUKHU TEJI M BEIIECTB. IPHU COCTOSHUS BEILECTBA: I'a3, KUIKOCTb, TBEPAOE TEIIO.
Henumocts BemecTBa. MoueKkymbl, arombl, HOHBL. lIpencraBieHue o pasmepax YacTHULl
BemecTBa. Macca Ttena. O6beM. IlnoTHOoCTh BemiecTBa. EnuHMIBI M3MEpeHHs] Macchl Tela U
IUIOTHOCTH BELIECTBA.

Temmneparypa. TemmeparypHble IIKajbl, €JUHHULBI H3MepeHus TtemnepaTtypsl. duddysus.
bpoyHOBCKOE IBHKEHHE.

bnok 2. JlaboparopHblii npakTukyMm: ""Tesio u BenrecTBo"

Jlabopamopnas paboma. Habmonenne pa3muvHbIX COCTOSHUM BEIIECTBA.

Jlabopamopnas paboma. VI3mMepeHue TeMrieparypsl BOJbI U BO3AyXa.

Jlabopamopnas paboma. HabnroneHue 1e1MMOCTH BEIIECTBA.

Jlabopamopnas paboma. VI3MepeHue IUIOTHOCTH BEILECTBaA.

KonTpoJsbHasi pabora no temam 3 u 4.

TEMA 5. CBOMCTBA Y CTATUKA TEKYUHUX CPE]]
bnok 1. CBOMCTBA U CTATHKA TEKYLIMX Cpe/
Bsi3kocTh xuakocTH U ra3oB. [loHsATHE 00 MaeanbHBIX U HEHBIOTOHOBCKHX XHAKOCTIX. OT dero
3aBHCHUT BA3KOCTh TEKY4YHMX cpell. BeiTankuparomas cuia. OT 4ero 3aBHCHT cuia Apxumena?
[TpaBmiia Ge3omacHOro mMOBEAeHUS Ha Boje. JlaBleHWE B JKUIKOCTSIX M Ta3ax. ETuHUIIGI
u3MmepeHuss pgasieHus. 3akoH [lackams. ['myOOKOBOIHBIE TMOTPY)KEHHUS C aKBaJlaHTOM U
TpeboBanust Oe3omacHocTr. Coobmatomue cocyabl. AtmochepHoe namienue. [IpumeHeHne u
OPUHLIUI PAaOOTHl MEAULIMHCKUX OAHOK, IIMPUIIA, MTUTIETKU, TPUCOCKHU.
bnok 2. Jlabopartopublii npakTukyMm: ""CBolicTBa M cTaTHKA TeKy4ux cpea"
Jlabopamopnas paboma. I1naBanue u norpyxeHue.

TEMA 6. TEIIJIOBBIE ABJIEHUS
bnoxk 1. TenJioBble siBJIEHUSA
Temnota u Temneparypa. TemnoBoe pacuupenue Ten. [lepenada TEMIOTH: TEIIONPOBOAHOCTS,
KOHBEKIIMS, TEIUIOBOE W3NydeHue. TemiooOMeH mpu (ha30BBIX MPEBpAIICHUSX: HAarpeBaHUE U
OXJIAXKJIEHUE, KUTIEHUE, UCTIApEeHUs M KOHICHCAIMH, IMJaBlIeHUe U KpucTaum3anus. [Ipumepsr
TEIUIoONEepeladyl B OpraHu3Me uesnoBeka. Poib KOXHM B TepMOperyisiiuu. 3HaKOMCTBO C
1abopaTopHBIMU  TpUOOpaMU W METOJMKAMHM TPOBEACHHUS TMPOCTBIX M HATJISIIHBIX
OKCIIEPUMEHTOB, JIEMOHCTPUPYIOMINX TCIUIOBBIC SBJICHHS. YCTPONCTBO W NPUHITUN JEHCTBUS
tepmometpa. Kanopumerp. M3ydueHne cBOWCTB TBEPIBIX TeN, )KUJIKOCTEH U ra3oB Ha MpUMEpe
0e30MaCHBIX XUMHUYECKHX COCTUHCHHM.
Bnok 2. Jlaboparopublii npaktukyMm: '"TensioBbie siBjienus'
Jlabopamopnas paboma. VI3roToBJIEHHE TEPMOMETpPA U €T0 rpaayrupoBka (mkana [lenscus).
Jlabopamopnas paboma. I3roToBnenre 0aHOYHOTO KaJOpUMETpa.
Jlabopamopnas paboma. Habnronenne nsMeHeHus o0bEMa Tell Ipu HarpeBaHUU U OXJIAXKICHHUU.
Jlabopamopnas paboma. HabnroaeHne oXIaXISHUS )KUIKOCTH TTPH UCTIAPCHUH.

Jlabopamopnas paboma. HabnroeHue TEIIONPOBOJHOCTH BOJBI U BO3/1yXa.
KontpoabsHasi padora mo remam 5 u 6.

TEMA 7. MEXAHUYECKHUE SABJIEHUSA
bnok 1. Mexanu4eckue siBJCHHUS
Mexannueckune sBiuenus. Tpaekropus. 1lyre. Bpemsa. Ckopocts. OTHOCHUTENBHOCTD JIBUKEHHS.
WNneprus. Mexannueckue kosiebanus. Konebanne MasTHUKA U U3MEPEHUE BPEMEHH.

TEMA 8. IPUPOJIA 3BYKA
bnok 1. llpupona 3Byka
Uto Ttakoe 3Byk? Kak Bo3HMKaeT W pacnpoctpansercs 3Byk? CkopocTh 3Byka. dusnueckue
XapaKkTEepUCTUKH 3ByKa. OTpakeHue, NpeOMICHUE U MOrJIoeHue 3ByKa. HekoToprie cBeieHust
0 MY3bIKaJIbHBIX HHCTpYMeHTaxX. KamepToH.
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Kax ¢ynaxkumonupyer Ham opran ciyxa? bunaypanbHbiid spdexr. Bnusaue mryma Ha 310pOBbe
yenoBeKka. [Ipu3HaKu yTOMJIEHHS OpPraHoB cilyXa, clocoObl MX CHATHS. ['osocoBoi ammapar
yenoBeka. CiryxoBoil anmnapar yenoBeka. [lepkyccus B Mequuuze. YabTpa3ByK U HH(pa3ByK, UX
BIMSHME Ha 4YeloBeKa. Ponb ynbpTpazByka B OHMOJOTMM W MEAMLUHE. YIJIBTPACOHOCKOIL.
AKyCTUYECKHE OUKH.

bnok 2. JlabopaTopHblii npakTukym: "3Byk"

Jlabopamopnas paboma. VI3Bne4ueHue u nepeaaya 3ByKa.

Jlabopamopnas paboma. 3ByK, IIyM U ciyX. Bo3aelicTBHE HHM3KMX YacTOT Ha YEIOBEUECKOE
TEJIO

Jlabopamopnas paboma.3HaKOMbTEChH: PE30HAHC.
Jlabopamopnas paboma. BnvisiHue pa3NTUYHBIX MEIOIANI HAa YaCTOTY CepIIcONCHHUS.

Jlabopamopnas paboma. Bo3aeiicTBHe HU3KUX YaCTOT HA YEIIOBEYECKOE TEIIO

KontpoabHnas padora no remam 7 u 8.
HUTOTOBBINA DK3AMEH3A 5 KJIACC.

6 KJIACC
[64 uaca, 2 yaca B Henen0]

TEMA 1. 9JIEMEHTBI MATEMATUKHA
bnok 1. dneMeHTHI MATEMaTUKH
Oxpyrnenue uucen. [lopsnok aedictBuil B BeluncieHusax. Crenenp uucna. [lnomans u 06bém
¢uryp. Enunune! mnomaau 1 o0béma. Uto takoe npoueHt? Jlecstuunbie 1poOU U METpUUYEcKas
cucrema Mep. JeHCTBHS ¢ IECATUUHBIMU JIpOOSIMU. YMHOKEHHE U JIeJIeHHe AECATUYHON Ipolu
Ha 10, 100, 1000... Oxpyrienue necaTUYHBIX ApooOeit. I[locTtpoenue mmarpamm, TabIMII,
rpa¢ukoB. EAMHUIBI ©13MEpEHUs, UX NIEPEBOJI U CPaBHEHHUE.
Pemenne pacueTHbIX M KayeCTBEHHBIX 3ajJad. 3a/Jayd Ha CMEKaJKy. 3ajaud 0a30BOro YPOBHS.
I'paduueckue 3a1auu.
bnok 2. JlabopaTopHblii NpakTUKYM: ""JjIeMeHTbl MaTeMAaTHKHU"
Jlabopamopnas paboma. BpluncieHue IUIOMAAM TPSAMOYrojbHHKA, KBajapaTa, Kpyra,
MIPOU3BOJILHOM T€OMETPUUECKON (PUTYPBHI.
Jlabopamopnas paboma. Beruncienne o0bEéMa napajienenumneaa, HUInHapa, mapa.
Koutpoabnas padora no teme 1.

TEMA 2. U3BMEPUTEJIBHBIE IPUBOPLI. IIOT'PEIIHOCTDb
bnok 1. U3meputenbnsbie npudopsl. Ilorpemnocrs
Mertonsl uzydenust B ¢usuke. Habmrogenus. Ombir. Teopus. JlabopatopHoe 0060pyaoBaHUE.
Usmeputenbuple mnpubopsl. TabmuuHoe U rpaguueckoe MpeJCTaBICHHE PE3YJIbTaTOB
n3Mmepenuil. [lorpemnocts. OneHka MOrpemHocTen
Bnok 2. Jlagoparopublii mnpaktukym: ''U3mepenue d¢uznyeckux BeaudyuH. OineHka
norpemHocrei"
Jlabopamopnaa padoma. W3rotoBieHue U TpajydpoBKa MPOCTEHIIMX H3MEPUTEIbHBIX
npubOpOB.
Jlabopamopnass  paboma. V3mepenue pa3smMepoB  (U3HYECKOTO Tela  Pa3IUIHBIMHU
U3MEPUTENbHBIMU TPUOOpaMHu.
Jlabopamopnas paboma. Iamepenne 00bEMa )KUJIKOCTH U BMECTHMOCTH COCY/1a.
Jlabopamopnas paboma. VIamepenue o6bEma TBEPIOTO TENA.
Jlabopamopnas paboma. VI3MepeHne MajbIX JUTMH CIIOCOOOM PSIIOB.
KonTposbHnasi paGora nmo teme 2.
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TEMA 3. 9JIEKTPUYECKHUE SIBJIEHUSA
bnok 1. dnexkTpnyeckue siBJeHUs
AtoMm u ero crpoenue. Dnekrpuzauusa. Crnocobsl snexrpuzanuu. [lonstue o6 anekTpuyeckom
3apse M €ro CBONCTBaX. 3aKOH COXPAHEHMs D3JEKTPUYECKOro 3apsiaa. JIEKTPOCKOIL.
Onekrpuueckoe noie. DopMa 3INEKTPUUYECKUX TMOJNEH. DieKkTpu3anusi B ObITY U METOMBI €e
ycTpaHeHus. J[BH)KEHHE 3JIEKTPUUECKUX 3apsAaoB. [IpOBOTHUKM M U30JIATOpPBI. DIEKTPUUECKUN
TOK U YCJIOBHUS €ro CyLIECTBOBaHMs. V3MepeHus Toka: cuiia TOKa U HampshkeHue. bezomacHoe
3HA4YCHMUE CUJIBI TOKA U HanpspKeHus. [Ipocreline 31eMeHThl JJIeKTprudecKon nenu. Merounuku
TOKa: TaJbBaHWYECKHUI B3JEMEHT, akKymynarop, reneparop. Comportusienue. Kongencarop.
Co6opxka snektpudeckux 1eneid. [locienoBaTensHoe W MapajjiebHOE COSAMHEHUE 3JIEMEHTOB.
JewictBue Toka. TermioBoe aeiicTBHEe TOKa. MarHuTHOe [eiicTBHE Toka. BaammopeicTBue
MPOBOJIHUKOB C TOKOM. [IOCTOSIHHO€ MarHUTHOE IOJ€ U €ro UCTOYHUKH. DOpMBbI MAarHUTHBIX
nosieid. [loctosstHHble MarHuThl. KoMmac. DJIeKTpOMarHuThl U UX NPUMEHEHUE. XHUMHUYECKOe
JIEUCTBUE TOKA. DIIEKTPOIIH3.
bnok 2.J1adopaTopHblii IPaKTUKYM: ""DileKTPpHYecTBO"
Jlabopamopnas paboma. HabnroaeHUe TEIUIOBOTO ACUCTBUS AIEKTPUIECKOTO TOKA.
Jlabopamopnas paboma. HabnroaeHre MarHUTHOTO ACMCTBUS SJIEKTPUUECKOTO TOKA.
Jlabopamopnasa paboma. HabnoneHne XUMHUYECKOro JEMCTBHSI 3JIEKTPUUYECKOTO TOKA.
3HAKOMCTBO C raJIbBaHOIIJIACTUKOM.
Jlabopamopnas paboma. VI3roTOBICHNE 3TEKTPOMArHHTA.
Jlabopamopnas paboma. HabroaeHUe 3JISKTpU3AIUN TEI.
Jlabopamopnas paboma. CO0pKa dIEKTpUIeCcKo 1ienu. M3mMepeHne CHITbI TOKa U HAIPSDKSHIS .
Jlabopamopnas paboma. Coopka anekrpudeckoii nenu. [locnenoBarensHoe coeiuHEHUE.
Jlabopamopnas paboma. CO0pKa dieKTpudeckoii renu. [lapamienbHoe CoeqMHCHHE.
Jlabopamopnas paboma. Pacuer cpenHel MOIIHOCTH 3JIEKTPONpHOOpOB, pabOTAIOMIMX B
KBapTHUpE, N0 MOKa3aHUSIM JIEKTPOCUYETUHKA.
KontpoabHasi padora no teme 3.

TEMA 4. OIITUMECKUE ABJIEHUA
bnox 1.CBet U TeHb
Yro Takoe iy4 cBeTa, My4ok cBeTa? ONTHYECKM OJHOPOJHBIE M HEOJHOPOJIHBIE CPEIBI.
[TpstmonuHeHOE pacrpocTpaHeHHE CBeTa. 3aKOH HE3aBUCHMOCTH JIEHCTBHUS CBETOBBIX JIyuei.
Yuumcest crpouts xon iaydei. Mcecnenyem mnoHsATMe TeHb M MOnyTeHb. OTpakeHHME CBeTa.
N3o0paxkenue B 3epkanax. [Iyremectsue B KoponeBctBo Kpusbix 3epkai.
bnok 2. Ontnyeckne npudopsI
OnTuueckue MpuOOPBI: JIMH3BI, JYIbI, TPU3MBbI, pemeTku. OTpaxkeHne U NPEeJOMIICHUE CBETA.
JIunza u nyna. OnTudeckas cuja JUH3bI, €AMHULBI ONTHYECKON cuibl. POKyC JUH3BI.ONBITHI
Hrrotona. Kak oOpasyercst panyra? Urto Ttakoe nudpakuuonHas pemetka? MoxHO iU ¢ e€
IIOMOUIBIO NIOJYYUTh pagyry?
bnok 3.I'na3 kak onTu4eckasi CHCTEeMa
CrpoeHue ria3a U ero onTu4Yeckue cBoiicTa. X0/ CBETOBBIX Jiyuel B riaze. JledhekTsl 3peHus u
npuuuHbl ux nosieiaeHus. Koppekus 3penus. @poHTalbHbBIE ONBITHI 110 TOA00PY coOuparomei
JUH3Bl JUISI OYKOB, HWCHPABISIOMMX JaJbHO30PKOCTh, M IO YCTPAHEHUIO OJIM30pPYKOCTH
pacceuBaromieit. [Ipodwmmaktuka Koppekmuu 3peHus. [ 7azogBuraTesnbHas THUMHACTHKA.
[Tpu3Haku yTOMIIEHHS OPraHOB 3PEHUs, CIIOCOOBI €T0 CHSATHS.
bnok 4.J1adopaTopHblii npakTukyMm: "Onruka"
Jlabopamopnas paboma.Cobopka MOJeNM HOPMAJIbHOIO TIJ1a3a, IMOJTYy4YEHHE Ha DKpaHe -
«ceTyaTke» OJHOBPEMEHHO JCHCTBUTEIBHBIX TNEPEBEPHYTHIX H300paxKeHU OJM3KOro U
JTAJIEKOTO MPEIMETOB (OKHA M OTPABBI JIUH3HI).
Jlabopamopnas paboma. Co0opka Moemnel 0JIM30pyKOro 1 JaTbHO30PKOTO Tiasa.
KonTposbsHnasi pabora o teme 4.
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UTOTI'OBBIN DK3AMEH 3A 6 KJIACC.

7 KJIACC

[128 uacoB, 4 yaca B Hene0]

TEMA 1. ®U3NYECKUE BEJINYUHBI.

N3MEPEHUE ®OU3NYECKUX BEJIMYUH
bnok 1. ®uznyeckasi BeJJHYNHA
[Tonsitne Qu3u4ecKold BETUYHMHBI. JTANOHBI (PU3WUYECKHX BenuuuH. Pa3smepHocTh. EmuHUIBI
usMmepenus. [lepeBo BeIMUMH U3 OJTHUX €TUHUI] B IPYTHE.
bnok?2. U3mepureinbHble NPUOOPHI
Ilena penenusi. OmpeneneHue LeHbl aeneHus mnpubopa. IlpsiMble U KOCBEHHBIE H3MEpPEHUS.
AOcomoTHas U OTHOCUTENbHAsI norpemHocTd. CUCTeMaTHYeCKUe U Cily4aiHble MOTPEIIHOCTH.
OLueHKa NOrpelHoCTH.
bnok 3.J1abopaTopHblii npakTukyMm: ""U3mepenue pusnyeckux BeTu4uH"
Jlabopamopnasa paboma. O3HAKOMJIEHHE C W3MEPUTEIbHBIMH NpUOOpaMU U OIpelecHHe
npejiena U UEHbI JeJIEHUsI U3MEPUTEILHOr0 puodopa.
Jlabopamopnas paboma. I3aMepeHne TUHEHHBIX pa3MepoB U 00beMa (PU3UIECKOTO Tea.
Jlabopamopnas paboma. VIamepeHne pacCTOSTHHM.
Jlabopamopnas paboma. OuieHKa MOTPEIIHOCTEN U3MEPEHUH.
Koutpoabnas padora no teme 1.

TEMA 2. MACCA, IVIOTHOCTb
Bbnoxk 1. Ilonsatue macenl. Il1oTHOCTH BeliecTsa
Bzaumoneiicteue ten. MueptHocTh. Macca. EaunHunbel  usmepenus Maccesl.  O0ObeMm
tes.IlnoTHocTs. M3mMepenue macchl Tena Ha Becax. PacueT Macchl 1 00beMa IO ero MiIOTHOCTH.
Pacuer notHOCTH TENA.
bnoxk?2. Cpennsisi INIOTHOCTh
BoiBoa popmyssl anist cpenHedt mioTHocTH. [InoTHOCTE cMecel u cruiaBoB.Pemenue 3a1a4
bnok 3.J1adopaTopHblii npakTukyM: ""'Macca. [LnoTHoCTB"
Jlabopamopnas paboma. VIamepeHne Macchl Tejla Ha PblYaKHBIX Becax.
Jlabopamopnas paboma. I3mepenue o0bEMa Tena.
Jlabopamopnas paboma. OnpeneneHue mI0THOCTHA TBEPOTO Tea.
KontpoabHasi padora no teme 2.

TEMA 3. MEXAHUYECKOE JIBUKEHUE
bnokl. MexaHu4veckoe IBUKeHHE, OCHOBHbIE MOHATHSA. CKOPOCTH
Mexannueckoe nemxeHue. [loctynarensHoe npuxenue. PaBHoMepHOe BHxkeHUE. BekTopHOe 1
KOOPJMHATHOE OIMCAaHHUE IIOJIOKCHHUSA Tela B IpocTpaHcTBe. lloHATHE O paguyc-BeKTOpe.
PaBHOMepHOE u HepaBHOMepHOe aABmxkeHue. llepememenne. Tpaexkropus. IIpolieHHBIN MyTh.
CKOopoOCTb: cpenHssl, CpeIHENyTeBast, MTHOBEHHASI.
bnoxk?2. I'padpuxn
['paduku 3aBUCHUMOCTEN BEeTWYMH, ONMUCHIBAIONINX IBKEeHHE. PaboTa ¢ rpadukamu.
bnok 3. OTHOCHTEJILHOCTD ABUKEHHS
OTHOCUTENBHOCTH JBWXKeHUA. CHucTema oTcueTa. BeiOop cucTteMbl KOOpAMHAT B COOTBETCTBUU C
MOCTaBJICHHOM 3a/1aueil. 3aKOH CJIOKEHHSI CKOPOCTEH.
KontpoabHasi padora no teme 3.

TEMA 4. CWJIbI B ITPUPO/IE.
YCJIOBHUE PABHOBECHS TEJI
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bnok 1. Bzaumopeiicreue tei1. Cuiaa

Bsaumoneiictue ten. Muepuus.Ilonstue «Cuna».Bunpsl cun. Jlunamomerp. CroxkeHue IBYX
CHUJI, HaIpaBJEHHBIX M0 0JHOU mpsiMoi. Cuibl B ipupoe. Cuia Tsarorenus. Cuna Tsokectu. Bec
tena. Cuna ynpyroctu. Cusa TpeHus.

bnok 2. Cuna taxecTH

SABnenue Tarorenus. Cuna TsoKecTH.CBA3b MEXAY CHIOM TsSXKeCcTM M Maccoil Tena. Cuiiel
peakuun. Bec. Cuna peakuuu onopsl. Cuiia HaTSXKEHUSI HUTH.

Bnok 3. Cuibl ynpyroctu

Bunbr nedopmanmii. Cuna ynpyroctu. 3akoH ['yka. [IpyuHa, CHCTEMBI IPY>KHH.

bnok 4. YcaoBue papHoBecusi TeJl. IIpocTbie MeXxaHH3MBbI

IIpocteie mexanusmebl: Poryar. biaoku. Haknonnaa mnockocts. KIIJ[ mexanusmoB. PaBHOBecue
cuil Ha peryare. MomeHT cuibl. IlpaBuno momeHTOB. Phluaru B TexHHKE, OBITY WM HpPUPOJE.
[IpumeneHue 3akoHa paBHOBecHs pblyara K Oyioky. PaBeHcTBO pa®oT MpH HCIOJNIB30BAHUU
IIPOCTBIX MEXAaHU3MOB. «30JI0TO€ IIPAaBUIIO» MEXaHUKH. PaBHOBecue Tel ¢ 3aKperIEHHON OChIO
BpaIlCHUS.

bnok 5.J1adopaTopublii npakTukyM: ""Cuibl B npupoje. YcjaioBue paBHoBecHs TeJ'
Jlabopamopnasa paboma. WccnenoBaHue 3aBUCUMOCTH CHIIBI YIPYTOCTH OT  yIUTMHEHHS
npyXUHbL. MI3Mepenne KECTKOCTU NPYKUHBI.

Jlabopamopnas paboma. ViccnenoBaHue CBOMCTB MPOCTHIX MEXaHHU3MOB.

Jlabopamopnas paboma. IlpoBepka mnpaBuia peryara.

KontposbHas padora no teme 4.

TEMA 5. JABJIEHUE TBEP/JbIX TEJI,
"KNJIKOCTEHN U TA30B

bnok 1. laBnenne. 3akon Ilackans
Hasnenue. Enunnna nzmepenns. [Ipubopsr nist uamepenus nasieHus. CriocoObl yBeTUYEHUS U
yMeHbIlIeHUs1 JAaBieHus. Bec Boszmyxa. BozgymHas obGosnouka. JlaBnenuwe raza. M3mepeHue
atMocdepHoro aaBieHus. ATMOchEpHOE IaBJICHHE Ha pa3IMUHbIX BeicoTax. OnbiT Toppuuemm.
Bbapometp-anepoua. ['mapocratuueckoe nasinenue. 3akoH Ilackans. IlopuiHeBo# »KMIKOCTHBIN
Hacoc. [lepenaya naBieHHs] TBEPIABIMHU TEJIaMU, XKUIAKOCTSAMHU, TazaMu. J[eMCTBUE KHIKOCTH U
raza Ha NOrpy>KEHHOE€ B HHUX Teno. PacueT naBineHus JKUJIKOCTHU HAa JHO U CTEHKH
cocyna.Coo01aroIme cocyibl.
Jlabopamopnvie pabomoi:
Bnok 2. T'unpaBauyeckuii mpecc
[TopriHeBol KUAKOCTHBIM Hacoc. OmpeneneHue, YCTPOHCTBO W paboTa THAPABIMYECKOTO
npecca. OOmacTh NMPUMEHEHMs] THUIIPABIUYECKOTO Tpecca. Pacder naBiieHHs, CO37aBa€MOTO
IIPECCOM.
bnok 3. Cuna Apxumena. Y caoBHs NJaBaHUSI TeJ
BritankuBaromas cuna. 3akoH Apxumena. Bec Tena B KMAKOCTH. YCIOBHUE IUIaBaHUS TE.
[InaBanue cynoB. Bo3ayxornaBaHue.
bnok 4.J1adopaTopHblii npakTukyM: " JlaBiieHHe TBepAbIX TeJl, }KHAKOCTel U ra3oB
Jlabopamopnas paboma. MeToIbl U3MEPEHUS TaBICHUS.
Jlabopamopnas paboma. OtipesieNieHue TaBIECHUS YeI0BeKa.
Jlabopamopnas paboma. OnpeeneHue BbITaIKUBAIONIEH CHUIIBI.
Jlabopamopnas paboma. VI3yuenue yciaoBUs MIaBaHUs Tell.
KonTpoJsbHas paGora no teme 5.

"

TEMA 6. PABOTA U MOILIHOCTb. SQHEPT' U
bnoxk 1. Mexannueckas padora. MomHocTh
Mexanndeckas padota. Equauiiel padotel. MomuocTts. Equnuiiel MomHOoCTH. MOIIHOCTE TpH
paBHOMepHOM aBrxeHuH. KITJI.
bnok 2. Mexannuyeckas JHeprus
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[Tonstne «Oueprus». Kunernueckas sHeprus. [loreHnuanbHas 3HEprus. 3aKOH COXpaHEHUS
MEXaHu4eCcKor 3Hepruu. [loTeHunanpHas sHeprus Teiia, Ha KOTOPOE AEHCTBYET CUJia TSAKECTH.
[ToTeHumanbHas HEPrus NPYyKUHBI.

KonTpoJsbHas paGoTa nmo teme 6.

UTOI'OBBIN DK3AMEH 3A 7 KJIACC.

8 KUIACC
[128 uacoB, 4 yaca B Hene0]

TEMAIL. TEIIVIOBBIE SAABJIEHUS
bnokl. CtpoeHnne BemecTBa
['unore3a 0 MUCKPETHOM CTPOEHHH BellecTBa. Mosekyibl. HempepbIBHOCTh M XaOTHYHOCTD
JBWDKEHUS dacTull BeniectBa. Juddysus. bpoyHoBckoe neuxenne. Moxenu rasza, )XKUAKOCTH U
TBepAoro Tena. B3aummozeiicTBue yacTHll BemiecTBa. B3auMHOEe MPUTSIKEHHE U OTTAJIKUBAHUE
MoJieKyIl. Tpu cocTOsSTHUS BElIeCTBA.
bnok2. Tennoo0MeH 0e3 HM3MeHeHHMs] ArperaTHOr0 COCTOSIHHSI. YpaBHeHHE TeIJIOBOI0
O0ajsaHca
Buytpennsis sHeprus. Temmneparypa. TermnoBoe pacmupenue ten. CBsizb TemrepaTypbl
BEIIECTBA C XaOTUUECKUM JBMKEHHEM ero yacTull. CrocoObl H3MEHEHUsI BHYTPEHHEH dHEpruu.
KomnuectBo Temnotel. Teronepenaua. HeoOpatumocTs mpoiecca Teronepenadn. Bus
TEIUIONEpeau: TEIUIONPOBOJAHOCTb, KOHBEKLIMSA, TEIJIOBoe Mu3inydeHue. HarpeBanue wu
OXJIaKJeHHUE. Y IelbHas TEIUIOEMKOCTh. Y paBHEHHE TEIUIOBOTO OanaHca.
bnok3.ArperaTHbie cOCTOSIHUS BellleCTBa
@da3oBble MEpexo/bl. 3aKOH COXPaHEHUs SHEPruu B TEIUIOBBIX mporeccax. llnaBnenue u
KpUCTAJIM3alusl. YjaenpHas TerwioTa IulaBieHus. [paduk 1uiaBneHus u  OTBEplEBaHUS.
[TpeoOpazoBanue >HEPrUM MPH U3MEHEHUSX arperaTHOro COCTOSHUS BemiecTBa. lMcmapenue u
KOHJEHCallUd. YJAenpHas TeloTa mapooOpa3oBaHuss U KoHjAeHcauuu. IlocrossHCTBO
TEeMIIepaTypbl IPH MJIABIICHUH U KUTIEHUU. BIaxHOCTb.
bnok4. Tennosbie Mmammubl. KITJI nBuraresns
Pabora raza u mapa npu pacuiupeHud. J[BUraTens BHYTPEHHETO CTOpaHUsl. DHEPrHUsl TOIIMBA.
Vnenvnas tersora cropanus. IIpeoOpa3zoBanue sHepruu B TeraoBbiX aBuratessix. KII
TEIJIOBOTO JIBUTATEIIS.
bnok5.J1aboparopubliii npaktukyMm: ""'TenJioBblie siBjieHus"
Jlabopamopnas paboma. V13ydenne nupdy3uu B KUAKOCTIX U rasax.
Jlabopamopnas paboma. V3mepeHune Temmeparypbl pazaudHbIMH mpudopamu. OmnpenencHue
TEMIEPATYPhI U JaBICHHUSI aTMOC(PEPHOTO BO3AyXA.
Jlabopamopnasa paboma. VccnenoBanue U3MEHEHUSI CO BPEMEHEM TEMIIEPATyphbl OCThIBAIOIIEH
BOJIBI.
Jlabopamopnas paboma. Onpenenenue yaelIbHON TEII0EMKOCTH TBEPIOTO TeNa.
Jlabopamopnas paboma. OnpeneneHue TEIJIOBBIX MNOTEPbh NPU CMELIEHUHM BOJBI Pa3HOM
TEMIEPATYPHI.
Jlabopamopnas paboma. VI3MepeHne BIaXXHOCTH BO3/yXa.
Jlabopamopnas paboma. Onpenenenne yaeaIbHON TEMI0TH TUTABICHUS JIbJIA.
Jlabopamopnas paboma. VI3MepeHne TeMieparypbl KpUCTAITU3AIMH BELIECTBA.
Jlabopamopnas paboma. ViccnenoBanne CBOWCTB MEPEOXJIAKIECHHOMN KUIKOCTH.
KontpoabHast padora no teme 1.

TEMA 2. OJIEKTPUYECKUE SABJIEHUS.
IMOCTOSIHHBIN TOK
bnokl. daexkTpocTraTuka

26



OnekTpu3anusa Tel. OJJeKTpuueckuil 3apsa. BzaumopeiictBue  3apsgoB.  JlBa  Buza
AIIEKTPUYECKOTO 3apsiaa. JMCKpEeTHOCTh 3JIEKTPUUECKOro 3apsiia. DJIEKTPOH. 3aKOH COXPAaHEHUS
AIEKTPUUYECKOT0 3apsiaa. DleKTpuueckoe mnose. Dnekrpockorn. CtpoeHue aTtoMoB. O0bsICHEHHE
NEKTPUYECKUX  sBICHUU. IIpOBOJHMKM M  HENPOBOJHMUKM  JJIeKTpuuecTBa. JlencTBue
3JIEKTPUYECKOTO TOJII Ha JJeKTpudeckue 3apsanabl. [lOCTOSHHBIN 3JIEKTPUYECKHM  TOK.
HcTounuku anekrpudeckoro Toka. Hocurenu cBOOOIHBIX 3JIEKTPUUECKUX 3apsiioB B METAILIAX,
JKUJKOCTAX U ra3ax. HanpsxkeHHOCTh 3siekTpudeckoro nois. 3akoH Kynona.

bnok2. Cuaa Ttoka. 3akon Oma

Cwiia Toka. Enunnnsl cuisl Toka. M3smepenue cuibl Toka. Hanpskenne. EquHULBI HanpsiKeHUSI.
W3mepenune HampspkeHHs. 3aBUCUMOCTb Cuilbl Toka oT HampsbkeHus. BAX. ConpoTusieHue.
Enuuuner  conmpotuBnenus. 3akoH Owma g ydacTka dJeKTpudyeckod 1enu. Pacuer
COIPOTUBIICHUS ITPOBOAHMKOB. Y IeIbHOE CONpOTHUBIIeHUE. [IpuMepsl Ha pacyeT CONpPOTUBIECHUS
IIPOBOJIHUKOB, CHJIBI TOKA U HalpsbkeHus. Peocratsl.

bnok3. Dnexrpuueckue nenu. U3mepurebHble IPUOOPHI B YIeKTPHYECKUX LEMAX
DJneKTpuuecKas 1enb U ee cocTaBHble yacTu. [locnenoBarenbHoe U napajjielbHOE COEIUHEHUE
IIPOBOJAHMKOB. Pacuer TOKOB M HampshKeHHsI B 3JIEKTpUUECKUX Lensx.He3aBucumblii KOHTYP.
[IpaBuna Kupxroda. W3meputTenbHble NpUOOPHl B JIIEKTPUUYECKUX LEMIX AMIEPMET),
BosbTMETD. Pemenne 3anau.

bnok4.3axkon Ixoyas —J/lenna

PabGora »snextpuueckoro Toka. MOIIHOCTh 3JEKTPUYECKOrOo TokKa. EauHuubl  paboTsl
3JIEKTPUYECKOTO TOKa, NpuMeHsieMmble Ha mpakTtuke. KIIJ[. CueTunk 351eKTpUUeCKOW SHEpPruM.
OnekTpoHarpeBarenbHble NpuOOpbl. Pacuer anekTposHepruu, noTpediasieMoil ObBITOBBIMU
npubopamu. HarpeBaHue MNPOBOJHUKOB SJICKTPUUECKUM TOKOM. KOIMYECTBO TEMIIOTHI,
BBIJIETISIEMOE MIPOBOJHUKOM € TOKOM. JlelcTBUs anekTpuueckoro toka 3akoH JDxoyns-Jlenua.
Jlamna nHakanuBanus. Kopotkoe 3ambikanue. [Ipenoxpanurenu.

bnok5. JlabopaTopHblil npakTUKYM: "JekTpuyecTBo'

Jlabopamopnas paboma. VlccnenoBanue cnoco0oB 3JeKTpu3zanuu. M3ydeHue B3auMoaencTBUs
3apsKEHHBIX TEJI.

Jlabopamopnas paboma. VI3yueHue 3aBUCUMOCTH CUIIBI TOKA OT HAMIPSKESHHUS.

Jlabopamopnasa paboma. V3mepeHue coOnpoTUBIIEHUS MPOBOJHHUKA C TOMOIIbIO aMIIepMeTpa U
BOJIBTMETA.

Jlabopamopnas paboma. OnpeiesieHne yaeIbHOTO COTPOTUBIICHUSI IIPOBOHHUKA.
Jlabopamopnas paboma. VIamepenue pab0oThl U1 MOITHOCTH TOKA B DJICKTPUUYECKO JTamIIe.
Jlabopamopnasa paboma. W3ydeHue mnapajyieIbHOrO U IOCIIEJOBATEIBHOTO COECIUHEHHM
MIPOBOJIHUKOB.

KontpoabsHnasi padora no reme 2.

TEMA3. TEOMETPUYECKAS OIITUKA
bnok 1. IlpsiMo/iuHeiiHOe pacipocTpaHeHHe CBeTa
Ncrounnkn ceera.Jlyd. [IpsamonnHeitHOe pacpocTpaHeHne cBeTa. TeHb, OIYTEHb.
bnok?2. 3akoHbl 0TpakeHUs
Otpaxxenue cBera: HampaBieHHoe M qud@dy3Hoe. 3aKoH oTpakeHUs cBera. [lmockoe 3epkaio.
[Toctpoenne wu3o0pakeHuss B miaockoMm 3epkane. Chepuueckoe 3epkano. Paauyc KpUBH3HBI
chepuueckoro 3epkama. ['maBHBIM (Qokyc chepuueckoro 3epkana. Popmymna cheprudeckoro
3epKajia M ero OnTHYecKas Ccuia. YBelnuueHue 3epkaia. IloctpoeHue u3zo0pakeHHs B
cepruecKux 3epKanax: XoJ Jydeil U mpuMepsl.
bnok3. 3akoHbl npesioMiIeHUs
[Ipenomnenne cBera. AOCOMIOTHBIH W OTHOCHTEIBHBIA ITOKA3aTelbh MPEIOMIICHHUS CPEIbl.
ITonnoe BHyTpeHHee otpaxenue. lIpusmsbl. IIpemomsstromuii yrosnm npusmel. Xon Jyd4ed B
MOBOPOTHBIX MTPU3MaX.
bnok 4. Toukue aun3bl. ['1a3 u 3penne

27



Jlunza. @opmyna ToHKOW JauH3BI. OnTUyeckasl cuia JuH3bl. M3o0paxkeHue, qaBaeMoe JIMH30M.
W3mepenne (OKYyCHOTO paccTosiHus cobuparonieil ymH3bl. Ontudeckue mnpubopsl. [ma3z u
3penue. Ouku. OCHOBHbIE a0eppaluu ONTUYECKUX CUCTEM.

bnok5.J1aboparopHbiii npakTukym: "Onruka'

Jlabopamopnas paboma. VI3yueHnue oTpakeHuUs CBETa B 3epKaJiax.

Jlabopamopnas paboma. W3ydeHuwe 3aKOHOB TeOMETpUYECKOW onTuku. OmnpenencHue
MOKa3aTeJsl MPEJIOMIICHUS CTEKJIA.

Jlabopamopnas paboma. VI3y4eHne 3aK0Ha OTHOTO BHYTPEHHETO OTPAKECHUSI.

Jlabopamopnas paboma. Ilonydenue u300pa>keHus IpyU MOMOIIH JIMH3BI.

Jlabopamopnas  paboma. Ortpenenenue (POKYCHOTO PpACCTOSIHHSI — IMOJIOKUTEIBHOW |
OTPHULATENIHOM JTMH3bI Pa3JIMYHBIMH METOIAMHU.

Jlabopamopnas paboma. MopenupoBaHHE ONTUYECKUX NPUOOPOB U OIpEIeNieHHEe HX
yBenuueHus: Tpyosl Kennepa, TpyOs1 ["anuies.

Jlabopamopnasa paboma. V3ydenue npuHuuna paboTbl MUKPOCKOIIA U ONPEESIEHUE TOKa3aTes
MIPEIOMIICHUS CTEKJIA C €r0 OMOIIIBIO.

KontpoabHasi padora no teme 3.

UTOIOBbI DK3AMEH 3A 8 KJIACC.

9 KUIIACC
[192 gaca, 6 yacoB B Hene0]

TEMA 1. KUHEMATHKA
bnokl.Beenenne, oneparop augdepeHMpoBaHus
Cucrtembl KOOpJMHAT: JE€KApTOBA, LWIMHIpPUYECKas, cpepuueckas M €CTECTBEHHas CHUCTEMbI
koopauHatr. Omneparop nuddepeHipoBanusi. Ero mnpuMeHeHHWE K CTENEHHON (YHKITHH.
['eomerpuueckas wuHTepnperanus. beckoHeuno Manble BenuuuHbl. Jluddepenpopanue
MOJIMHOMOB.
broxk 2. PaBHOMepHOe 1BHKeHH e
Paguyc-sextop. YpaBHeHUs ABM)KEHUS Tena B obOuieM ciaydae. YactHele ciydyan. PaBHOMepHOE
nBikeHue. Pabota ¢ rpadukamu. [IpobGiema HaxokaeHUs MTHOBEHHOM ckopocT Tpaekropus,
nyTh, nepemenienne. Ckopocts. CpeHsist ckopocTb. OTHOCUTENBHOE IBUKEHHUE.
bnok 3. PaBHOyCcKOpeHHOe IBH:KeHH e
YckopeHue cpenHee U MIHOBEHHOE. PaBHOyCKOpeHHOE IBMKEHHE. 3aBUCUMOCTH CKOPOCTH OT
BpeMmeHu. ['paduxu.llpobiema BBIUMCICHUS TYTH TPd  HEPABHOMEPHOM  JIBUKECHUM.
CymmupoBaHue 0€CKOHEYHO MajblX Beln4uH. [ padnueckas MHTeprpeTanus.
bnok4. KpuBoauHeiiHoe IBHKeHHE B M0JI€ TSIZKECTH
CBobGomnoe maaeHue. ['opu3oHTaNBHBI Opocok. J[BrkeHHe Tena, OpOIMIEHHOTO MO YIJIOM K
TOPU30HTY.
bnok5. JIBu:KeHUE 110 OKPYKHOCTH
[TocrynarenpHOe W BpalaTeNbHOE [JBMKEHHE. KHMHEMaTmka BpallaTENbHOIO JIBHIKEHUS.
VYrnoBsle XapakTepUCTUKHU. CBSA3b C IMHEHHBIMM XapaKTepUCTUKaMHU. BEKTOpHOE TPON3BEACHHE.
HopmanbsHoe 1 TaHreHImanbHOe yCKOpeHue. JBrKeHne Koeca.
bnok6.J1aboparopHbiii npakTtukyMm: ""Knnemaruka'
Jlabopamopnas paboma. 3HaKOMCTBO CO CIIy4aifHBIMU TMOTPEIIHOCTAMHU U METOAAMHU 00pabOTKU
pE3yJIbTATOB U3MEPEHU.
Jlabopamopnas paboma. OtipenienieHue yCKopeHHus CBOOOIHOTO MaIeHUs Ha MallliHe ATBY/a.
Jlabopamopnas paboma. VI3ydeHne KHUHEMAaTHKH HOCTYNATEIbHOI'O JBHXKEHUS C IOMOUIBIO
MalIuHbl ATByJ1a.
Jlabopamopnas paboma. V3yueHne KHHEMAaTUKHM BPALIATEIbHOTO JBMXKEHHUS C IOMOUIBIO
MmasiTHuKa O6epoOeka.
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Jlabopamopnas paboma. VI3ydeHue KUHEMATUKU KOJIEOATEIbHOIO ABMKEHHMSI C IOMOIIBIO
MaTEMaTUYECKOTO MasiTHUKA.

Jlabopamopnas paboma. VI3MepeHHre CKOPOCTH IIyJIU C TOMOIIbIO 0aJIIIMCTUYECKOTO MassTHUKA.
Jlabopamopnas paboma. MeTobl N3MEPEHUS YaCTOTBHI.

Jlabopamopnas paboma. JIBuxxeHne CBsI3aHHbIX Tell.

KonTposbHnas pabora o teme 1.

TEMA 2. IMHAMUKA
bnokl. UCO. 3akonsl HbloToHA
NuepumnanbHble cUCTEMBI OTCUeTa, NEPBbIM 3akOoH HproToHa. Kitaccuueckuil 3aKOH CIOXKEHUS
ckopocTeil. IHBapHaHTHOCTH JIIMHBI, HHTEPBaJIa BPEMEHH, YCKOPEHHUS. AOCOIIOTHBIN XapakTep
MOHSTHUSL OTHOBPEMEHHOCTH. [ToHSTHE O PENATUBUCTCKON MEXaHUKE.
Cuna. M3mepenune cuit. Bropoit 3akon Hetotona. MneptHas macca. Tpetuit 3akoH HeroToHa.
bnok 2. 3akoH BCeMHPHOTO TATOTEHUS
I'paBuTanimonHass cuia. 3aKOH BCEMHPHOIO TATOTEHHUs. JIBUKEHUS CIIyTHHUKOB. 3aKOHBI
Kemnepa. I'paBurammonHoe B3ammozeiictBue. CBoOomHoe mnaaeHue. Bec. WHeptHas wu
rpaBuTanuMoHHass Maccel. [lpunnun skBuBasieHTHOCTH. Kocmuueckue ckopoctu. Kemneposo
nBIkeHue. ['paBuTaiust BHyTpu Ted.
bnok3. Cuibl TpeHust
Cuna tpenus. Tpenue mokosi. TpeHue ckoibxeHus. Tpenue kadeHus. Cuiia CONMPOTUBICHUS
JIBUKEHHUIO (GKUIKOE TpeHwue). J[BrkeHue ¢ CONpOTUBICHHUE BI3KOM Cpebl.
bnok 4. Cuabl ynpyroctu
3akon ['yka, 3akon Kynona. Yrpyras cuna, e€ npupoaa. Buasl nedopmaruii.
bnok5. Cuibl HATAKEHUS
Cuutbl HaTsKeHUs. broku.
brok 6. HeunepuuajibHble CHCTEMBI 0TCYETA
Heunepuuanpusie cuctemsl orcuera. Cunbl uHepuuu. LleHTpoOexHas cuia. DKBUBAICHTHOCTh
CHUJI MHEpIUMHU U cull TsaroteHus. Llentpobexnas cuia unepnun. Cuiia Kopuonmca.
bnok7.J1aboparopHubiii npakTukyMm: " JlnHamuka'
Jlabopamopnasa paboma. VI3yuyeHue JIHWHAMUKHM [OCTYNATEIbHOTO JIBM)KEHUS C IIOMOILBIO
MaluHbl ATByJa.
Jlabopamopnasa paboma. W3ydueHue IOUHAMHUKM BpaIlaTeIbHOTO JIBJKEHUS C IOMOIIbIO
MmasiTHuKa O6epoOeka.
Jlabopamopnas paboma.llpoBepka 3aKOHOB TMHAMUKH OCTYNATEIBLHOTO JIBUKEHUSI.
Jlabopamopnas paboma. Onipenenenue KodphuIreHTa TpeHUs TOKOsI.
Jlabopamopnas paboma. Onpenenenre KodGPuimenTa TpeHUI-CKOIbKECHHUS.
Jlabopamopnas paboma. OnpeneneHue Kod(pQUIMEHTa BHYTPEHHETO TPEHHUS JKUIAKOCTH
MeronoM CTokca.
Jlabopamopnas paboma.OnpeneneHre MOMEHTa HHEPIUH TeJla U OLleHKa MOMEHTA CUJI TPEHUSI.
KonTpoJsbHasi paGoTa mo teme 2.

TEMA 3.3AKOHbI COXPAHEHUSA B MEXAHUKE
bnok 1. UmnyJiibe. 3aK0H cOXpaHeHUs] HMITYJIbCA
I/IMHy.TIBC MaTepHaJIBHOfI TOYKHA M CHCTEMBI Tel. 3aKOH HU3MEHEHHS U COXPAaHCHUSA HMITYJIbCA.
3anuchk BTOporo 3akoHa HeroToHa uepes umiyibc. PeakTuBHOE IBH)KEHUE
bnok 2. Lentp macc. Teopema 0 meHTpe Mace
[Tonstue «ueHTp Maccey». Teopema o nentpe macc. Cucrema orcuera LeHTpa Macc. OCHOBHOE
YpaBHEHUE TWHAMHUKHU BpAlaTEIbHOTO JABUKEHUS TBEPJAOTO Teja. 3aKOH COXPAHEHUs MOMEHTa
HMITYJIbCA.
bnok3. dueprusi. 3aK0H cOXpaHeHUsI JHEPTUH
Pabora cumbl, TeopemMa 00 W3MEHEHMHM KHUHETHYECKOH sHepruu. CKalsgpHOE NpPOU3BEICHHE
BeKTOpoB. MomtHocTh. Kunetndeckas sHeprus. lloTeHunanbHas sHeprus. 3aKOH COXpaHEHHS
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MexaHudyeckod sHepruu. IloteHumansHele cuibl.  [[OTEHIMANTBHOCTH  CHJIBI  TSAYKECTH,
KYJIOHOBCKOM cuiibl. OTHOPOAHOE U CTallMOHAPHOE CUJIOBOE MOJIE — [10JI€ IOTEHIIUAIbHBIX CHII.
bnok 4. AGCOIIOTHO yIIpyrue cToJKHOBeHUs1. CucTemMa 1eHTpa Mace

Ynpyrue u Heynpyrue CToJIKHOBeHUs. Vcnoib30BaHHe CUCTEMBI LIEHTPA Macc. baJumncTuaeckui
MAasITHUK.

bnok5. JladopaTopHblil npakTUKYM: ""3aK0HBI cOXpaHeHust"

Jlabopamopnas paboma. ViccnenoBanue 3aKOHa COXPaHEHUS UMITYJIbCA U SHEPTUU.
Jlabopamopnas paboma.VI3yueHne 3aKOHOB COXPaHEHHS ITPU BpPAIaTeIbHOM JIBHKCHUU.
Jlabopamopnas paboma. CkaTbiBaHHE TeJa C HAKJIOHHOM MJIOCKOCTH.

Jlabopamopnas paboma. Ypyroe u HEynpyroe CTOJIKHOBEHUE (PU3NUECKUX MASTHUKOB.
Jlabopamopnas paboma. Ypyroe u HEYIpyroe coyJapeHus mapos.

KontpoabHasi padora no teme 3.

TEMA 4. CTATHUKA, YCJOBUSA PABHOBECUSI
bnox 1. Ctatuka, ycJIOBHS PABHOBECHSA
VYcnoBust paBHOBecHs TBepAOro Ttena. MomeHT cuiibl. LleHTp Tsbkectu. Buubl paBHOBecHS.
Crartuka npu JEeWCTBUM HENapaUIeIbHbIX CHJI, YCIOBUE OTCYTCTBHS BpallleHus Teina. Meton
BUPTYaJIbHBIX TIEPEMEIIICHHI.
Baok 2. 'mapocraTuka U rHAPOAMHAMMKA.
Jasnenue B xunkoctu. Coobaromuecs cocynpl. ['uapaBanueckuii mpuBo/I.
KontpoJsbHas padora no teme 4.

UTOIOBbIA DK3AMEH 3A 9 KJIACC.

10 KITACC
[192 vaca, 6 yacoB B Hene0]

TEMA 1. OCHOBHBIE ITOJIOKEHUS MKT. YPABHEHUE COCTOSsIHUSA
NAEAJIBHOT'O I'A3A. TA3OBBIE 3AKOHBbI

bnokl. OcnoBHble noJo:xkennss MKT
CrpoeHue ra3000pa3HbIX, XKUAKUX W TBEPAbIX Teld. MONEKYyIsIpHO-KUHETHYECKasi TEOpus.
OkcnepuMeHTanbHbIe Toka3zaTenscTBa MKT. Maciitab BenmuyuH: pa3Mepbl, Macca, IPOMEXKYTKH,
KOHIIEHTpalus MoJiekya. CteneHb CBOOOABI MOJEKYIbl. AOCONIOTHAs IIKajga TeMIepaTyp.
Jpyrue  mxansl.  Tepmomerpbl.  Mons.  IlocrossHass ~ ABoraapo.  bpoyHoBckoe
newkeHne.Ckopoctu Moinekyin. [[nuHa cBoOogHoro mpobera. Yactora cTONKHOBEHUI. SABICHMS
nepeHoca. [lepeHoc Tema: TernaonpoBOIHOCTh, KOHBEKLUs, n3nydeHue. [lonstue o muddy3uu u
BSA3KOCTH.
bnok 2. UneanbHblii ra3. YpaBHeHHne cocTosinus. ['a3oBble 3aKOHBI
Mopene wunaeanbHOro rasa. CBs3b MEXIy JABICHHUEM M CPEIHEW KUHETUYECKON HHEpruen
TEIUIOBOTO JIBUKEHUSI MOJIEKYJl HJealbHOro rasa. IloHATHe TepMOIMHAMMYECKOW CHUCTEMBI.
Maxkpo- u MukpococTosiHusl. TepMoJuHaMUYECKHEe TapaMeTphbl CUCTEMbI. Y paBHEHHE COCTOSHUS
ujeanbHoro rasa. ['a3oblif Tepmometp. [IpuMenenne ra3oB B TexHHKe. ['a30BbIe 3aKOHBI.
bnok 3. 3akon JlanbToHa
[TaprmansHoe naBnenue. 3akoH [lansrona. CMecu pa3mUYHBIX Ta30B.
bnok 4.J1adopatopublii npakTukym: "MKT"
Jlabopamopnas paboma. OtipenielieHue MOJIIPHON MacChl ¥ IJIOTHOCTH ra3a METOJIOM OTKAauKH.
Jlabopamopnas paboma. Onpenenenne k03P GUIMEHTA BI3KOCTH BO3yXa MO CKOPOCTH TEUCHUS
4yepe3 TOHKUE TPYOKH.
Jlabopamopnas paboma. N3ydyenue 3akona boiins —Mapwuorra.
KonTposbsHnas pabora o teme 1.
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TEMA 2. HACBIIIEHHBIN AP, BJIAYKHOCTDb
bnok 1. HachleHHBbIN nap, BJIaKHOCTh
Haceimennsiid, HeHaChIIEHHBIH map. M30oTepMbl peanbHOro rasa.BnakHocTb. AOGcostoTHas u
OTHOCHUTEJIbHAS BIAKHOCTb.
KontpoJabHas padora no reme 2.

TEMA 3. TEPMOJIUHAMHUKA
bnok 1. IlepBoe Ha4aJ10 TEPMOAUHAMUKHA
Pabora raza. Buyrpennss sneprus. Ilepsoe Hauano tepmoanHamuku. Kiaccuyeckue OIBITHI
OYHKIUHU COCTOSHUS U (PYHKLUU Tpoliecca. AHAU3 U30TPOLIECCOB.
bnok 2. AnuadaTudeckuii mpouecc
Anmnabatuyeckuii mpouecc. Pacmmpenue raza B myctoty. TermioeMKocTs. 3aBUCUMOCTh OT BU/IA
nporecca. TermioeMKoCTh ra3oB.
bnok 3. TensoBbie Mamuabl, KIT/] nukios
OOpatumbie U HeoOpaTuMble Tpolecchl. BTopoe Hawamo TtepmoauHamuku. DoOpMyIHpOBKU
Knaysnyca u Tomcona. TemmoBsie Mmamuabl. Koadduuuent monesnoro aeicteus. Lukn Kapho.
Teopema Kapno.KIIJI nukna Kapro. XonoauiapHas MalimHa.
bnok 4.J1adopatopHblii npakTukyMm: "Tepmoannamuka'
Jlabopamopnas paboma. Onpenenenue otHomenus Temmoemkocrend Cp/Cy MeToiom Knemana u
He3opma.
Jlabopamopnas paboma. OnpeneneHue TemI0eMKOCTE!H TBEPIbIX TeJl.
Jlabopamopnas paboma. VI3yuenue pabOThI XOJIOIUIBLHUKA.
KontpoabHnas padora no teme 3.

TEMA 4. IOBEPXHOCTHOE HATSI’)KEHUE )KUJKOCTEHA
bnox 1. IloBepXHOCTHOE HATSIZKEHUE KMIKOCTEi
OcobOble  ycnoBuss Ha  mnoBepXHOCTU. Ko3(p@UIMEHT MOBEPXHOCTHOIO  HATSKEHHUS.
IloBepXHOCTHasE 3HEpPrus, CHUJIBl TOBEPXHOCTHOIO HAaTsOKEHUA. MojenbHas  OLEHKa
MIOBEPXHOCTHOT'O HATsKEHUS BoAbl. [loBepXHOCTHO-akTHBHBIE BemecTBa. CmaunBanue. Kpaesoit
yroin.  JlammacoBo  naBnenue.  Kunenwe.  IlyselppkoBas  kamepa.  KamwuisapHbie
sBneHns. V30pITOuHOE 1aBIeHHe TI0J] UCKPUBJIEHHON TTOBEPXHOCTHIO.
KonTposbHnas paGora no teme 4.

TEMA 5. MEXAHUYECKHWE CBOHCTBA TBEPJIbBIX TEJI
bnox 1. Mexann4yeckue CBOMCTBA TBEPABIX TeJl
Mexanuueckre cBoWcTBa TBepAbIX Tel. HanpsbkeHue, oTHocuTeNnbHOE yanuHeHue. 3akoH ['yka,
Moayib FOnra
KonTpoJsbHas paGora o teme 5.

TEMAG. 9JIEKTPOCTATHUKA
bnok 1. 3axkon KyJiona
DIIeKTPUUECKHH 3apsij U DJIEMEHTApHBIE YaCTUIIBl. 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja.
3akon Kynona. Dnekrpudeckoe moine. 3akon Kymnona. OnbiTHBIE 000CHOBaHUs 3akoHa KynoHa.
bnok 2. HanpsizkeHHOCTD 3JIEKTPUYECKOT0 M0JIsl, MPUHIUI CYNepno3unu
OnekTpuueckoe Tmose. HampskeHHOCTh 3JieKTpuueckoro mojs. [IpuHmun cyneprno3uium.
DnekTpuyecKkuil qunossb. [lone numos.
bnok 3. llorennuan. PaGora B 3JIeKTpUYeCKOM I10J1e
[ToTeHIManbHOCTh JIEKTPOCTATUYECKOTO NoJid. [loTeHunanbHas 3HEprus 3apsga B OJHOPOIHOM
ANEKTpUUECKOM MoJe. [loTeHman 3MeKTpoCcTaTHueCKOro MoJjisi U Pa3HOCTh MOTEHIHUANOB. CBs3b
MEX]ly HANPsHKEHHOCTBIO AJIEKTPOCTATHYECKOrO TMOJS U Pa3HOCThbIO MOTEHIManoB. Teopema
["aycca. Pabota cun snextpudeckoro noist. [lotennuan nosns toueunoro 3apsaa. Cynepno3unus
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noreHnuanaoB. Cps3p NOTEHIMada M HanpsokeHHOCTH mnonisd.  CuiloBble  JMHHHM U
HKBUMIOTEHIMAIBHBIC TOBEPXHOCTU. PaboTa B 3JIEKTPUYECKOM TIOJIE.

bnok 4. IIpoBOAHUKH B 3JIEKTPOCTATHYECKOM T0J1e. 3apsizkeHHbIe cdepbl, AapbI
CBo0OonHbIe HOcUTENN 3apsiaa. OrpaHUyeHUe MOBEPXHOCTBIO Tesa. Teopema eIMHCTBEHHOCTH.
PaboTa BbIXxona. DnekTpocraTuueckas MHAyKuus. [losie u 3apsiibl BHYTpH U HAa IOBEPXHOCTH
NpOBOJHUKA. 3a3emiieHHe. OJKpaHupoBka. [loii M MOTEHUMAIBl CUCTEM, OOJIAJAIOIIUX
CUMMETpHUEN: 3apsKeHHOH cepbl, OAHOPOAHOrO 1I1apa, IPSIMOH, MIIOCKOCTH, NMapbl INIOCKOCTEH.
bnok 5. In3JIeKTPUKH B 3J1eKTPOCTATHYECKOM M0J1e

[Tone npu HanMuuK JTUAIEKTpUKA. JIM3aeKTprudeckas NpoHUaeMocTh. [1oysspHbIe UANEKTPUKHU.
HenonspHble IU3NEKTPUKH.

bnoxk 6. JIabopaTopHblii npakTHKyM: ""JjieKkTpocTaTuka"

Jlabopamopnas paboma. VI3y4eHue 3J1eKTPOCTaTHUECKOTO MOJIS.

Jlabopamopnas paboma. OnipesiesieHue 3apsaaa U eMKOCTH KOHAEHCAToPA.

Jlabopamopnaa paboma. W3ydeHue NOCIEAOBATEIBLHOTO U MAPAJUIENBHOIO COEIUHEHUS
KOHJIEHCATOPOB.

KontpoabHasi padora no teme 6.

TEMA7. QJIEKTPUYECKAS EMKOCTb, KOHAEHCATOPBI. DHEPT' UL
IJIEKTPUUYECKOTI'O I1OJIsA

Bnok 1. DiaekTpuyeckasi eMKOCTh, KOHIEHCATOPBI. JHEPTHUsl JIeKTPHYECKOTro MOJIs
[ToHsATHE «ONEKTpUYECKass EMKOCTb». EMKOCTh yeIMHEHHOro mpoBogHUKA. CHUCTEMBI
3APSIKCHHBIX IIOCKOCcTeW. EMKOCTE IITOCKOTO KOHJCHCATOopa. Pazmmunbie THITBI KOHACHCATOPOB.
CoenuHenus KoHAEHcAaTOpoB. PacueTsl 3apsiioB, HampsHKEHHM Ha KOHJEHcaTopax B
ycraHoBuBIIeMcs pexkuMme. [lepexomubie mpomecchl B RC-memsix. XapakTepHble BpeMeHa
po1eccoB.DHEPTUs 3apsHKEHHOTO KOHAECHCATOpa. DHeprus sJekTpudeckoro nous. [Ipumenenus
KOH7IeHCaTOpoB. PaboTa ncrounnkoB. Beigenenue remna B RC-memnsx.
KontpoabHasi padora no teme 7.

TEMAS. NOCTOSIHHBIA TOK
bnok 1. 3akon Oma B 1uddepenunaibHoil popMme AJ1s1 TBEPAbIX TeJl, JKHAKOCTel U ra3oB
[TnoTHOCTH TOKa. DJEKTpUYECKOE cONmpoTUBIEHHE. [IIO0THOCTH TOKa B NPOBOJAIIMX Cpelax.
CBs13b ¢ HaNPSKEHHOCTBIO.
Bnok 2. I1C. 3akon OMa 1iIs1 HEOJHOPOJHOI0 YYACTKA LeNu
3akon Oma mis ydactka 1enu. CoelvHEeHHE MPOBOJHUKOB. PaboTa B 1enu 3JIEKTPUYECKOTO
Toka. 3akoH J[xoyns-Jlenna B nuddepeHumansHod M MHTErpadbHOM (opmax. MacmTalbl
BEJIMYMH. 3apsalka akkymyisTopa. @opMyibl MOIIHOCTU 3JeKkTpuueckoro toka. DJIC. 3akon
Oma nmns nonHoM nenu. 3akoH Owma B MHTErpajbHOM (opMme. YcCIoBUS MOANEpKAHUA
anekTpudeckoro toka B nenu. JJ[C. Ctoponnue cwibl. Llens npy Hamu4YuMu MCTOYHHKA TOKA.
Buibl BOIbT-aMIIEPHBIX XapaKTEPUCTHK.
bnok 3. llpaBuaa Kupxroda, pa3BerBiieHHbIE LeNH
[lpaBuna Kupxroda. PasBerBieHHble 1eNM C HECKOJIbKUMHM HCTOYHUKaMH. MeTonq
HKBUBAJIEHTHOTO HMCTOYHMKA, MPUHIUI CYNEPHO3UIMH, METOJ KOHTYpHBIX TOKOB. [lepecuer
TPEYroJIbHUKA B 3BE3AY.
bnok 4.J1adopatopublii npakTukyM: "[locTosiHublil TOK"
Jlabopamopnas paboma. IlpoBepka 3akoHa Oma.
Jlabopamopnas paboma. IlapannenbHoe U MOCIEI0BaTEIbHOE COEAMHEHNE TPOBOIHUKOB.
Jlabopamopnas paboma. I3yuenue 3J1C MeTOI0M KOMITEHCAIHH.
KontposbHas padora no teme 8.

UTOI'OBBIN DK3AMEH 3A 10 KJIACC.
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11 KJIACC

[192 yaca, 6 yacoB B Heael10]

TEMA 1. HOCTOAHHOE MAT'HUTHOE ITIOJIE. MATHUTHOE I10JIE
MNOCTOAHHOI'O TOKA. CHJIbI BMATHUTHOM I10JIE

bnok 1. Cuna Amnepa
B3aumoneiictBre nmpoBoaoB ¢ Tokamu. OnbiT Ipcrena. Cuna Amnepa. [IpaBuiio neBoit pyku st
cuiibl Amnepa. CuioBasi XapakTEpUCTUKa MAarHUTHOTO TOJISl - BEKTOP MarHUTHOW MHAYKUuu B.
[IpaBusno mpaBoro BuHTA. [anpbBaHomerp. PamMka ¢ TOKOM B MarHMTHOM  IIOJIE.
DIEKTPOABUTATEb.
bnok 2. Cuaa Jlopenua
JleiicTBrEe MarHUTHOTO M0JIs Ha ABMKYyIuecs 3apsaasl. Cuna Jlopenua. I1paBuiio neBoil pyku ans
cunbl Jlopenna. Paborta cunel Jlopenna. /[BuxeHue 3apsga B OJHOPOJHOM MAarHUTHOM IIOJIE.
JIBuKeHue 3aps10B B CKPELICHHBIX MOJISIX.
bnok 3. 3akon buo-Capapa-Jlannaca
MaruutHoe mnosne Toka. OmpexneneHue HampabiieHUs BekTopa B mpsimoro toka. 3akoH buo-
Casapa-Jlamutaca.
bnok 4. TeopeMbl MATHUTOCTATHKH
Teopema ["aycca 1 Teopema 0 HIUPKYISALUU BEKTOPAa MATHUTHON MHTYKITHH.
bnok 5. Marnerusm B BemiectBe. /lua- u napamarnerusm. @eppomMarseTusm
MaruuTHble MOMEHTHI 3JIEKTPOHOB UM aTOMOB, ATOM B MAarHUTHOM Mojie. MarHUTHOE ToJe B
BeniecTBe. OCHOBHBIE OTJIMYMS MAarHUTHBIX CBOMCTB (peppOMAarHeTUKOB. JloMEeHHast CTPyKTypa.
bnok 6. JIagoparopublii npakTukyMm: ""IlocTossHHOE MarHuTHOE moJie"
Jlabopamopnass  paboma. OrnpenelieHHe TOPU3OHTAJIBLHON  COCTABISIOMICH  WHIYKIIUU
MarHMTHOTO TOJIS 3EMIIH.
Jlabopamopnas paboma. INEKTPON3ZMEPUTETHHBIE IPUOOPHI.
Jlabopamopnas paboma. VI3yueHue 371eKTPOHHOTO ocuusuiorpada.
Koutpoabnas padora no teme 1.

TEMA 2. ABJIEHUE DJIEKTPOMATHUTHOM MHIAYKIIUA
bnok 1. IloTok MATHUTHOM MHAYKIIUH
BekTop MarHMTHOM MHIYKIWH, IPOHU3BIBAIOIIUI 3aMKHYTBIA KOHTYp. YTOJI MEXIy BEKTOpoM B
Y HOpMaJbIo K KOHTYpY. IloTok BekTopa B.
bnok 2. 3akon I.M.U. IIpaBuio Jlenmna
3aKOH DJIEKTPOMarHWTHOW MHAyKuuH, npasuio Jlenna, TpakroBku @Papanes m Makcesia.
Marnautoanektpudeckas HHAyKIus. ['enepaTopsl.
bnok 3. SIBjieHne caMOMHAYKIIUH
ITone conenonna ¢ TokoM. MTHAYKTHBHOCTE. DHEpPIrUst MarHUTHOro nojst. 31C caMOMHAYKIIUH.
KontpoabHasi padora no teme 2.

TEMA 3. 2JIEMEHTbI ®U3UKHU TOJYITPOBO/HUKOB
bnok 1. llosrynpoBOAHMKH U AUIJIEKTPUKH
Mertannel, JOUAIEKTPUKH, MOJYNPOBOJHUKH: OSKCIEPUMEHTAIbHbIE pa3nuuusi. BennuunnHa
MPOBOJAMMOCTH, €€ 3aBUCUMOCTb OT TEeMIepaTypbl, OJEKTpOHBI W JbIpku. [IpumecHble
MOJIYTIPOBOTHUKH.
bnok 2. Inoabl U TPAH3UCTOPDI
Beinpsimiisironiee neiicTBUE KOHTAaKTa ABYX IOJYNPOBOJHUKOB. Peanmzanus p-n mepexoaa Ha
npaktuke. [lomynpoBogHUKOBBIN TPHO (TPAH3UCTOP).
bnok 3.J1a0opaTopHblii NPaKTUKYM: '"DJjieMeHThI (PUM3UKH MOJYIPOBOJHUKOB"'
Jlabopamopnas paboma. ViccnenoBanue TeMIepaTypHOi 3aBUCMMOCTH CONPOTUBIIEHUS MeTajlla
Y TIOJYITPOBOJHUKA.
Jlabopamopnas paboma. VI3yueHne BoJIbTaMIEPHON XapaKTEPUCTUKH KPEMHHEBOTO TUOJA.
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KoutposbHas padora no teme 3.

TEMA 4. MEXAHUYECKUE KOJIEBAHUSA U BOJIHbI
bnok 1. YpaBHeHHe rapMOHHYECKHX KOJIeOAHMIT
['apmonnueckue koneOaHusi. AMIUIMTYHa, Mepuoj, dactora U (aza xonedanmii. UX poib.
Kunemaruka konebanuii. DHeprus konebanuil. Cemenusi u3 teopun auddepeHnnanbHbIX
ypaBHeHUH. Ponb HavanpHBIX yciioBuid. Kpurepun rapMoHudHOCTH. Maibie KoeOaHus.
bnok 2. CBoGoaHbIE U BBIHY:KIeHHbIE KoJie0anus. Pe3oHanc
Mexannueckue konebanus. CBoOoguble Kosebanus. [Ipumepsl mpocTedmmx KojiedaTeabHbIX
CHCTEM: TapPMOHHUYECKUI OCIMIUIATOP; MAaTEMaTHYECKUI MasTHHUK; (PU3UUECKUI MasTHHK.
BreinyxieHHbIe KojeObanus. Yder 3aryxaHus. PesoHanc.
bnok 3. MexaHu4yeckue BOJHBI
Mexanuyeckas BoaHa. [IpogonbHble u nonepeynslie BoJaHbl. CTosi9asi BOJIHA. 3BYK.
bnok 4. JlabopaTopHblii npakTukyM: ""MexaHnuyeckue KoJie0aHus U BOJIHbI"
Jlabopamopnas paboma. VI3yueHue 3ByKOBBIX BOJIH.
Jlabopamopnas paboma. VI3yueHue CTOSTYNX BOJIH B CTPYHE.
KontpoJabHas padora no teme 4.

TEMA 5. JIEKTPOMATHUTHBIE KOJIEBAHUSL. HIEPEMEHHBII TOK
bnok 1. "'apmMoHnuyeckne Ko1e0aHUs B KoJIeOaTeIbHOM KOHTYpe
Onektpuueckue konebanus. CBoOoaHble KosebaHUs B KoiebarenbHOM KoHType. Popmyna
Tomcona. [Tepro cBOOOIHBIX AMEKTPUICCKUX KOICOAHUH.
bnok 2. Boiny:K1eHHbIe 2JIeKTPOMATHUTHBIE Kojlebanus. [lepeMeHHbII TOK
Boinyxknennsie kosneOanus. Pe3onanc TokoB. IlepemeHHbIN a3nexTpuueckuidTok. Ilomyuenue,
u3Mepenue, s¢p¢exTuBHble 3HaueHHs. Da30Bble COOTHOIIEHUS B IEMU MEPEMEHHOrO TOKa,
PEAKTHUBHBIE CONPOTUBIICHUS, UMIIEaHC. Pe30HaHC TOKOB M pe30HaHC HamnpsokeHud. Llenum c
HEJIMHEWHBIMM JJIEMEHTaMU. AKTUBHOE CONPOTUBJICHHE, €EMKOCTb M HMHIYKTMBHOCTb B LENH
MEPEMEHHOT0 TOKa. MOIIIHOCTh B LIENIM IEPEMEHHOr0 TOKa. Pe30HaHC B 311€KTPUYECKOH 1IETH.
bnok 3. dnexkrpoMmarnurte BosiHbI. [IppHIMIBI paanocBA3U
OnexkTpoMarHuTHble  BoJHBL.  CneactBuss w3 ypaBHeHMl — MakcBemna.  CKOpoCTh
pacnpoctpanenus. [lonepeunocts BosH. OnbITel ['epria. DneMeHTs paguoTeXHUKU. [IpuHImUIBI
paarocBa3u. Moaynauus u AeMoayasuus. BeimpsMurenu. AHTEHHA.
Bnok 4. JlabopaTopHblii NPAKTHKYM: ""JJIeKTPOMarHuTHbIe KoJie0anust. [lepemeHHblii TOK"
Jlabopamopnas paboma. ViccnenoBaHue 3aTyxaromuyx KojeOaHuii B KoJie0aTeIbHOM KOHTYPE.
Jlabopamopnas paboma. VI3yueHue pe3oHaHca B 3JIEKTPUUYECKOM Kojie0aTeIbHOM KOHTYpE.
Jlabopamopnas paboma. OnpeneneHrue NHIYKTUBHOCTH KaTYIIKHU.
Jlabopamopnas paboma. VI3mMepeHue NEHCTBYIOIIETO U aMIUIUTYHOTO 3HAYCHUIH epEMEHHOTO
HaIPSDKEHUS.
KontpoabHasi padora no teme 5.

TEMA 6. OIITUKA
bnok 1. 'eomeTpuyeckasi ONTHKA
Hcropust Bompoca o mpupone cBeTta. lIpsmonnHeWHOE pacnpoCTpaHEHHE CBETa. 3aKOHBI
FEOMETPUUECKON ONTHUKH. ODIIEMEHTApPHBIE ONTHYECKHE CHCTEMBI: 3€pKaia, IPHU3MBI, JTHH3BL
OnTnueckas cuna 1uH3bl. @opMyiia TOHKOU IuH3BL. [TocTpoeHne n300paeHui.
bnok 2. BoinoBasi ontuka. UHTepdepennus ceera
Wutepdepenius csera. Ycnosue korepeHtHoctd. OnbiT FOHra. UHTepdepomerp Maiikenbcona.
Wnutepdepeniysi B TOHKMX IIeHKax. VHTepdepeHIMs OT [BYyX TOYEYHBIX MCTOYHHMKOB.
IIpocBeTtiieHHE ONTUKMU.
bnok 3. Judpakuus cBera
Hudpakuus csera. Judpaxus @penens. Meton 300 Openens. udpakius Ha TpIMOYTOIbHOM
menu. Judpakaus Ha N mensax. Judpakmuonnas pemieTka.
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Bbnok 4. B3zauMopaeiicTBHe CBeTa ¢ BeIeCTBOM

B3anmopenicTBue cBera ¢ BelecTBOM ECTECTBEHHBIM M MOJSIPU30BaHHBIN CBET. llossapusanus
cBeTa Ipu oOTpaxeHuu. 3akoH bprocrepa. [IBoitHoe mnydenpenomieHue. Jlucnepcusi cBera.
Paccesnue csera. Ilornomenue caera.

bnok 5. JlabopaTopublii npakTukyMm: "Ontuka'

Jlabopamopnas paboma. OtipenieneHue moka3aTesis IpeIoMICHUS CTeKIa.

Jlabopamopnas paboma. OnTudeckue MpuoOOpPHI.

Jlabopamopnas paboma. VI3yuenue uaTepdEpeHIINN CBETA.

Jlabopamopnas paboma. 3yuenune nudpakiuu cBera.

Jlabopamopnas paboma. VI3y4enue nonspu3aliy CBETa.

Jlabopamopnas paboma. HabnroneHue aBiIeHUs IOJTHOTO BHYTPEHHET0 OTPAKEHHUS.
KonTpoJsbHas paGoTa nmo teme 6.

TEMA 7. KBAHTOBAS ®U3UKA
bnok 1. KopnyckyJisipHbie CBOiiCTBa cBeTa
AobcomotHo uépnoe teno (AYT). 3akonsr TeroBoro m3mydeHuss AUT. ['mmoresa Ilmanka.
®oroaddext. Buasr porosaddexra. 3akonsl BHemHero ¢hotodrddexra. YpaBHeHnue DifHIITEHHA
st potorddekra. JlaBnenue ceera. Dpdext Komnrona. KopryckynsspHO-BOITHOBOH Tyalu3M
CBeTa.
bnok 2. Ctpoenune aToma. JjieMeHThl KBAHTOBOI MeXaHUKH
Monens atoma Tomcona. OnbiT Pesepdopaa. [lnanerapuas monens atoma. I[locrynater bopa.
OmnbiTel @panka u ['epua. KopryckynsspHO-BOTHOBO# ayanu3M 00BEKTOB MUKpoMupa. ['umoresa
ne bpoitns. Onbitel JleBuccona u Jxepmepa. OnbiT bore. CooTHOLIEHNE HEONPEIEIEHHOCTEM.
Cwmeicn cootHomeHni. OTKa3 OT MPEACTaBICHUN Kilaccuueckor pusuku. Poip m3mepuTensHOro
aKTa M Jyaju3M BOJHBI-4acTHIIBl. bo30HBI U depMHOHBL. BeposTHOCTHAsI TPaKTOBKA KBAHTOBOMU
TEOpUH.
KontpoabHasi padora no teme 7.

TEMA 8. ATOMHOE A1PO
bnok 1. O61ue cBOMCTBA AaTOMHBIX si/Iep
CocTaB M XapakTepUCTHKH aTOMHBIX sAnep. Macca u 3Heprus cBs3M sapa. PazMepsl aTOMHBIX
sanep. DIEKTpUIEeCKue CBOMCTBA M popMa aTOMHBIX sifiep. HyKJIOH-HYKJIIOHHOE B3aMMOJIEHCTBHE
U CBOMCTBa siiepHbIX cuwil. Moaenu aToMHbIX saep. OOosouedHass Mojenb spa. 3apsaoBas
HE3aBUCHUMOCTD SIIEPHBIX CHJI.
Bnok 2. PainoakKTHBHOCTD
OO0mue 3aKOHOMEPHOCTU paJUOaKTHBHOrO pacnafa. Anbda-pacnan. bera- pacman. Cnektp
6era-uactui. IIpobrnema maccel HeitpuHo. K-3axBar. I'amma-uznydyenue sijep. BHyTpeHHss
koHBepcus. CrioHTaHHOe aeneHue saep. [IpoToHHass akTUBHOCTh. PagnoakTUBHBIE CEMEMCTBA.
TpaHCypaHOBBIE DIIEMEHTHI.
bnok 3. SinepHble peakuun
Jlenenue n cuHTE3 aTOMHBIX A1ep. [enenue snep nox aeictBueM HENTpoHOB. LlenHas peakuus.
Cunres nerkux siaep. [Ipobnemsl aaepHO SHEPTETUKH.
KontpoabHasi padora no teme 8.

UTOI'OBbIA DK3AMEH 3A 11 KJIACC.
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KanengapHubiii y4eOHbII MJ1aH

5 kiace 6 KJacc 7 kiacc 8 kiace 9 kJacc 10 knace 11 knace
KYPCBI 2 yaca B HeIeJI0 2 yaca B HeIeJI0 4 gyaca B HeIeJII0 4 gyaca B HeIeJII0 6 YacoB B HeAEIO0 6 YacoB B HeAEI0 6 JYacoB B HeIEJI0
=) = al £ 2| E o o = = a o 2| E o S =3 = o = =3 = a o = = a 2
S| B 5| 8| £ B ¢| g BB\ 5| g BB\ %\ g E[E % F| E|E % g £ B %|;:
BBEJEHUE 1 1 2 5 6 1 12
MEXAHUKA 23 | 13 6 42 9 2 1 12 | 97 | 19 | 10 | 126 152 | 30 8 190 4 2 6 18 2 2 22
MOJIEKYPSPHAS
OU3UKA U 7 9 2 18 38 | 10 2 50 49 23 8 80
TEPMOJIUHAMUKA
SJEKTPUYECTBO U
MATHETH3M 14 5 1 20 38 8 2 48 92 6 6 104 | 76 10 8 94
OIITHUKA 15 2 1 18 12 | 14 2 28 22 8 2 32
KBAHTOBAS ®U3UKA 38 4 42
HUTOI'OBBIN PK3AMEH 1 1 2 1 1 2 2 2 2 2 2 2 2 2 2 2
HUTOI'O 32 | 23 9 64 | 44 | 16 4 64 | 99 | 19 | 10 | 128 | 90 | 32 6 128 | 154 | 30 8 192 | 147 | 29 | 16 | 192 | 156 | 20 | 16 | 192




3 OPTAHU3ALHUOHHO-NNEJATI'OI'MYECKHE YCJIOBUA
PEAJIM3ALIMA ITPOT'PAMMBbI

DopMBbI U PEKUM 3aAHATUHI

3aHATUS TPOBOJATCA B Tpymnnax, CHOPMHUPOBAHHBIX 10 BO3PACTHOMY
npuHiuny. KomudyectBo yvacTHMKOB B Tpynne g0 15 denosek. Ilpu
GbopMHpOBaHUU TPYII YYUTHIBAIOTCS pE3YJIbTaThl OJUMIIMAJ, HK3aMEHOB U
co0eceI0BaHus.

3aHATHS MPOBOASATCS B5—6 Kiaccax 1o 2 yaca B HEAEINI0, B /-8 Kiaccaxmo 4
yaca B Hezxenmo, B 9-11 kmaccax mo 6 yacoB B Heaemoo. [IpogoimkuTenbHOCTD
y4eOHOro roja — 32 HeJlenu.

3aHATHS TPOBOAATCS B (OpPME TEOPETHYECKUX, NPAKTUYECKUX U
WHIUBUIYAIbHBIX ~3aHATHM M  KOHCYJbTAlMi  (MpPOEKTHas JesTEeNIbHOCTD,
IOJIFOTOBKA K OJINMITUAJaM, KOH()EPEHLIMSIM).

[IpakTuueckue 3aHATUS TPOXOAIT B (popMe JabOpPaTOPHBIX MPAKTUKYMOB U
IIPaKTUKYMOB I10 PELIEHUIO 3aa4.

JIabopaTopHBI MPaKTUKyM IO KaXXJOM TeME€ COCTOUT M3 HECKOJbKHUX
nabopatopHbIX paboT. Ilo HEKOTOphIM TeMaM B 3aBHCHUMOCTH OT MaTepHaJIbHO-
TEXHUUYECKOT0 obecreueHus: Jadoparopuu j1adopaTopHble padOThI, BXOJAIIUE B
KaXKIbIH J1aDOpaTOPHBIA MPAKTUKYM, NEAAror BEIOMPAeT CaMOCTOSITENIBHO, UCXOIs
U3 MPEUIOKEHHBIX B paboyell mporpaMme.

KonuuecTBo yacoB Ha oJiHy JlabopaTOpHYIO padoTy: B 5-7 kiaccax — 1 yac, B
8 xnacce 1 —2 gaca, B9 -11 xnaccax 2 — 4 4gaca.

METOANYECKOE OBECIIEYUEHHUE MPOTI'PAMMBbI
MeToanuyecKkue peKOMEHIAIUN 10 BHINOJHEHUIO JJA00PATOPHBIX padoT

NHCcTpyKIus 10 NPOBEICHUIO 3aHATHI B y4eOHBIX J1a00paTOpHUsAX

Ilepen BbIMOIHEHHEM J1a0OPATOPHBIX padOT BCE yUaAIIUECS TOJKHBI IPOUTH
MHCTPYKTQX MO TEXHHUKE O€30MAaCHOCTH W paCHUCaThbCs B KypHAJIe MHCTPYKTaxa
TEXHUKU O€30MaCHOCTH.

IHoaroroBka K J12a00paTOPHBIM 3aHATHAM

[ToaroToBka Kk paboTe MPOBOAMUTCS B Yachl CaMOCTOSITENbHOU paboThl. [lpu
MOJATOTOBKE HY>KHO MCHOJB30BaTh ONMUCAaHUE padOT U JUTEPATYpPY. 3aJaHus IS
BBITNIOJIHEHHUS JTAOOPATOPHBIX padOT pa3/latoTcs Ha OTAEIbHBIX JIUCTOUYKAX (YCIOBUE
MOKHO BKJIEUTh B TETpajb, HO B JIOOOM ciyyae TpeOyeTcs KpaTkas 3aluch
JaHHBIX 3afaud 1pu odopmiieHUH paboTbl). B KoHIlE omucaHus Kaxaon
nabopatopHoil pabOTHl B MOMOIIL ISl MOATOTOBKM yKa3zaHa JIMTEpaTypa,
HeoOXoaumasi /Ui U3y4eHusl JaHHOTO (PU3NYECKOTO SIBJICHUS WM 3aKOHA, a TaKXKe
BONPOCHI JUIsi caMOKOHTpouid. Ha BeimonmHeHne nabopaTopHoit paboThl OTBOIUTCS
OINPEJEICHHOE BpEMHL.

Opranusanusi y4eOHOT0 nmpoiecca B J1adopaTopuu

Jlisg BBINOJHEHUs J1a0OpaTOPHBIX PabOT HCIIONIB3YETCs ClieluaibHasl TETpaab —
71a00paTOPHBI KypHaJI, B KOTOPbIM 3aHOCATCS BCE peE3yJbTaThl H3MEpPEHU,



pacdeTsbl, TpaduKu U (PUKCUPYIOTCS BCE CYIIECTBEHHBIE MOMEHTHI, CBS3aHHBIC C
IIPOBEICHHEM M3MepeHHH. JlabopaTOpHBIN KypHAN BEACTCSA OTACIBHO M ClIaeTCs
Ha TpoBepky. OOydJaromuiicss uUMeeT BO3MOXKHOCTB, IIOJIy4dasi IPOBEPEHHBIN
JKypHaJI, HECKOJIbKO pa3 3a OTBEACHHOE BPEMs MOIBITATHCS MCIPABUTh YKa3aHHBIC
OIITHOKH.

K paGore B maboparopuu JONMYCKAOTCS YydYallUuecs, KOTOPbIE HMEIOT
7a00paTOPHBIN JKypHAJI, MMOATOTOBJICHHBIN K paboTe, M3yYHIN OIMCAHKME PaOOTHI,
UMEIOT TIPEACTABJICHUE O TOM, YTO M KaKUM METOJIOM TpeOyeTcsl M3MEPHTh, KaK
yCTpoeHa U paboTaeT yCTaHOBKA.

IIpoBenenue 1adopaTopHoOil padoThI

Brinonnenne nadopaTopHOil padOThl HAYMHAETCA C U3Yy4YEHHs MPUOOPOB U
YCTaHOBKH, OCHOB UX pPaOoThl. B 1abopatopHOM KypHajie, B MOJATOTOBIEHHYIO
tabnuny «lIpubGopel u o0opynoBaHHE», HEOOXOAMMO 3amUcaTh TEXHUYECKHE
XapaKTEePUCTUKU TPUOOPOB: TMpeAesbl W3MEPEHHs, IIEHY JEJICHUS IIKabl,
MOTPENTHOCTD MPUOOpa (KIacc ero TOUHOCTH), PEKUM €0 padOoThI U T.I.

W3mepenust JOJKHBI MPOBOJUTHCS AKKypaTHO M C COOJIOACHHEM IPaBUIl
TeXHUKH Oe3omacHocTu. [locie mnpoBeaeHHs H3MEPEHHM SKCIEPUMEHTAJIbHBIC
JTAaHHBIE, TIOJYYCHHBIE B XOJI€ BBIMIOJHEHUSI PAOOThI, JIOJDKHBI OBITH TOJMHUCAHBI
IpernojasareyieM, BeAylIUM 3aHiaTHe. [0 OKOHYaHMM BCeX M3MEpPEHUN
MPOU3BOJAATCS PACUEThl 3HAYEHH HCKOMBIX BEJIMYHMH, KOCBEHHBIX H3MEpPEHUH,
NOTPENIHOCTE MPSIMBIX M KOCBEHHBIX H3MEPEHMM, HCIOJB3YIOTCS MpPU 3TOM
npaBuia OKpyIJieHUs U cTposArca rpapuku. [loctpoeHHble rpaduKu BKIECUBAIOTCS
B jabopaTopHblii KypHaid. Bce mnOpoMexyTodHble pacueThl JIeNIaloTCsi B
nabopaTopHOM XKypHaje. Bce 3amucu B KypHaje JenaroTcs MAapUKOBOM PYUKOM.
CxeMbl, pUCYHKH U rpaMKH BBIMOIHSAIOTCA KapaHaamoM. ['paduku BEITOIHAIOTCS
Ha MUJUTUMETPOBOH Oymare. B koHIe paboThl yyamuiicss JOJIKEH HAMMCATh BHIBOJ]
U CHaTh JA0OpPATOPHBIN >KypHAJT MPENoJaBaTeNI0O HJisl 3alUThl JTAOOpPATOPHOM
paboTHI.

3ammuTa J1a00paTOpPHBIX padoT

K 3ammre mabopaTopHoit pabOThI JOMYCKAETCs YUaIIHIACs, €CIIH:

® MPEIOCTABUII MOJHOCTHIO O(POPMIICHHYIO JIaOOPATOPHYIO paboTYy;

® 3HACT HEOOXOIUMBIN TEOPETUUECCKUN MaTEPHAT;

® yMeeT KpaTKO paccka3aTb O COACPKAHUU MPOBEAEHHOTO UM
AKCIIEPUMEHTa U 000CHOBAThH BHIBOJIBI;

® 3HATh TWIBI M BHJBI TOTPEIIHOCTEH, MpaBWja pacyeTa MNPSIMBIX H
KOCBEHHBIX HM3MEpPEHHM, TMPOU3BOAUTh BBIYUCICHUS MOTPEIIHOCTEH
MPSAMBIX U KOCBEHHBIX H3MEPCHUN;

® yMETh CTPOWTH TpadUKU C YYETOM TIOTPEIIHOCTEH W 3alKChIBATh
pe3yJIbTaThl U3MEPECHUM.
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2000.—- 397 c.

2. byrukos, E.M.®u3uka B mpumMepax W 3agadax: ydye0. mocoOue sl LIKOJBHUKOB H
aobutypuentoB /E.M. byrukos, A.A. beikoB, A.C. KonaparbeB.—CII6.: U3zmarensctBo JII'Y,
1989.—463c.

3. Bapnamos, C.JI. OxcnepumeHTanbHBIE 3aa4d Ha Ypokax (U3UKH U (HU3HISCKUX
oJMMITHaax: y4eo. nocodue ais mkonpHukoB / Bapinamos C.J1., 3unbOepman A.P., 3uHKOBCKUit
B.U. — M.: MITHMO, 2017.—184 c.

4. Tenvdrar, U.M.1001 3amgava no ¢pusuke ¢ penieHusIMu: yued. rmocodue Juist IIKOIbHUKOB/
I'enbdrar U.M., I'eanenmreitn JI1.O., Kupuk JI.A. —XapskoB-Mockpa: Hayka, 1996. — 596c.

5. Tonbadapo, H.M. Coopuuk 3amau mo ¢usuke: y4ed. mocodue i mkoapHHKoB/H.U.
INonpnadap6.— M.: Beicias mkoira, 1982.— 351 c.

6. 3amaum no Qusuke: yued. nocodbue s mkoabHUKoB/ CaBuenko O.4. [u np.]// mox pexn.
Caguenko O.f. — HoBocubupck: HI'Y, 1999. -370 c.

7. 3unsOepman, A. P. Pa3 3amawa, nBa 3amada: y4ed. mocoOuWe i MIKOJLHUKOB
[Bunsbepman A. P.,By3aun A. U., Kporos C. C.—M.: Hayka. I';1. pea. ®usmatiaut, 1990. —240c.

8. Mamunun, A.H. CoopHuk BormpocoB u 3amad no ¢usuke. 10-11 ximacc: yueb6. mocobue
Ju1s KOJIbHUKOB /A H. Manmuaun. —M.: [Ipocsemienue, 2002. — 220 c.

9. Meneaun,I’.®. ®usuka B 3amadax: SK3aMCHANMOHHBIC 3a7aud C PEIICHUSMHU: y4eO.
noco6wue st mKoiabHUKOB / I'.®D. Menenun. —M.: Hayka. I'in. pea. ®usmatiaut, 1990.— 272c¢.

10. CoOopuauk 3amauy mo ¢usuke: anst 10-11 kmaccoB ¢ yriyOlIeHHBIM H3y4YE€HUEM
¢Gusuku: yued. mocobdbue s mkoapHUKOB / Kozen C.M. [u np.]// nox penakuumeit C.M. Kozena. —
M.: BepOym-M, 2003.— 264 c.

11. Tennoseie sBnenus. [locrosuublii Tok. OnTrka. COOpPHUK 33134 AJIS OJATOTOBKH
K oJuMIHMagaM 1o ¢usmke. § kimacce: y4ed. mocobue mas mkoiapbHuKoB/ 3amstua M.IO [u np.]//
noa penakuuent 3amaruaa M.FO. — M.: lllanc, 2018. — 358 c.

12. 3800 3amau 1o (u3MKe IS IIKOJIHPHUKOB M TOCTYIAKOIIUX B BY3bI:y4eO.
nocodue s MKONbHUKOB W abutypuentoB/ H.B.Typuun, [u ap.)// nom penakumeit
H.B.Typunnaa.— M.: JIpoda, 2000. — 672 c.
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5 OHEHOYHBIE MATEPHAJIbI

IlepeyeHb BONPOCOB K TeOpeTHYECKOH YaCTH UTOTOBOI0 IK3aMeHAa

S knace
1.Teno m BemectBo. M3 dyero cocrost BemectBa? IloHsATHE 00 arperaTHbIX COCTOSHHSAX
BELIECCTBA.
2.Meronbl uccnenoBanus B (usmke. YTO Takoe M3MEpPEHHME W KAaKOBa pOJb M3MEPEHUH B
buzuke? Kak MbI u3MepsieM, U ToueMy MOSIBIISIOTCS OMTUOKH?
3.3auem HyxHB eauHunbsl u3Mmepenusa? Cucrema CHU  w  yacto ynorpebiisieMbIMU
BHECUCTEMHBIMU €MHHUIIAMH.
4 Mexanuueckue siBnenus. [1yts u Bpems. Ckopocts. OTHOCUTENBHOCTD ABMKEHUS. MHepuus.
5.Mexanuueckue konebanus. Konebanue MasTHUKA U U3MEPEHUE BPEMEHH.
6.Cuna. Exununstl cunel. unamomerp, u3mepenue cuibl. Kak mbl 3amaem cuny? Kakumum
ObIBAIOT CHJIBI? MOXKHO JIM CHIIBI CKJIA/IbIBATh?
7. Cuna naBnenus. /{aBieHue u cnocodbl €ro U3MEpeHusl.
8. ledpopmanus. Cuna ynpyrocru.
9. Tpenne. Cuibl TpeHUSI.
10.ITpocTble MeXaHU3MBbI: HAKJIOHHAS IJIOCKOCTb, KJIMH, PbIYar.
11. [IpocThie MexaHU3MBI: TOABUKHBIN 1 HEMOABMKHBIN O10kH. PeMeHHas nepenaya.
12.Bec u macca. Pa3BuTue T€XHOJOTMM B3BELIMBAHUA. Y CTPOWCTBO MPOCTEHIINX NPYKUHHBIX U
PBIUAXKHBIX BECOB, IPUHLIUIIBI UX PAOOTHI.
13.Bs3kocth kuakocTH U razoB. IloHsATHe 00 MaeanbHBIX U HEHBIOTOHOBCKHMX XHIKOCTIX. OT
YEro 3aBUCUT BSI3KOCTh TEKYUUX CpEl.
14 BrrrankuBatomas cuiia. Ot dero 3aBucut cuina Apxumena? [Ipasuna 6e30macHOro noBeeHus
Ha BOJIE.
15.laBnenrie B KMAKOCTAX M Tras3ax. 3akoH Ilackansa. ImyOokoBOgHBIE TNOTpYXKEHUS C
aKBaJIAHTOM M TpeOOBaHUsl OE30MMACHOCTH.
16.Coo6matone cocyasl. ATmocdepHoe naBieHue. IlpuMeHeHne u NpUHIUI PaObOTHI
MEAMIMHCKUX OaHOK, MIMNPUIIA, TUIIETKH, TPUCOCKH.
17. Tpu coctosiHus BeniecTBa. MoJIEKyIIbl, aTOMBbI, HOHBI.
18. IlmoTHOCTH BemiecTBa. EAMHUIIBI N3MEPEHUS TNIOTHOCTH BEIIECTBA.
19.Temneparypa. TemnepaTypHble HIKaJIbl, €AUHULBI U3MEPEHUS TEMIIEPATYPHI.
20.Tuddy3us. BpoyHOBCKOE ABIKEHHE.
21. TennoBoe pacmmpenue ten. Ilepenaya TemnoTh: TEMIONPOBOAHOCTb, KOHBEKLUS, TEMIOBOE
U3ITy4yeHHeE.
22.TertooOMeH npHu (a30BBIX NMPEBPAIICHUAX: HAarpeBaHNE U OXJIAK/ICHUE, KUTIEHNE, UCTIapEeHUs
Y KOHJICHCAIUH, IJIaBJICHUE U KPUCTAIIU3AIMS
23.YCcTpoiicTBO U MPUHIMI JeiicTBUs TepMomeTpa. Kamopumerp.
24.Yrto Takoe 3Byk? Kak BO3HWKaeT M pacmpocTpanseTcs 3Byk? CkopocTh 3Byka. Du3ndeckne
XapaKTEPUCTHKH 3BYKa. My3bIKajabHbIE HHCTPYMEHTHI.
25. YnpTpa3Byk W WH(Gpa3ByK, WX BIUSHUAE HA YelIOBeKa. Poilb yibTpa3Byka B OWOJIOTHH H
MeauuuHe. BinsgHue myma Ha 370poBbe 4denoBeKka. [Ipu3Haku yTOMIIEHHS OpraHoB CIlyXa,
CIOCOOBI MX CHSITHS.

6 xacc
1.ATOM U €ro CTpoeHue.
2.0nextpuzaiys. CrocoObl anekTpuzanuu. [loHsATHE 00 JIEKTpHUUYECKOM 3apsiieé U €ro
CBOICTBax. 3aKOH COXPaHEHHUS IEKTPUUYECKOTO 3aps/a.
3.DneKTpocKoIl. DneKkTprueckoe nojie. @opma 3MeKTPUYECKUX MOJeH.
4. JIBUKEHHE HIIEKTPUUECKHX 3apsa10B. [IpoBOJHUKY U N30JIATOPBI.
5.0neKTpUYecKM TOK M YCIOBHMS €ro CyliecTBOBaHMA. M3MmepeHus Toka: cujla ToKa H
HanpspkeHue. bezonacHoe 3Ha4eHHne CUIIbI TOKA U HAIIPSKEHUS.
6.Ilpocreiime >MeMEHTHI AJIEKTPUUYECKON Ienu. MICTOYHMKU TOKA: rallbBaHUYECKUN DJIEMEHT,
aKKyMYJIATOD, TEHEPATOp.
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7. IlocnenoBarenbHOE U MapaiebHOE COeMHEHHE 31eMEeHTOB. CONPOTUBIICHHUE.

8.MleiicTBre ToKa. B3anMoaelicTBE IPOBOHUKOB C TOKOM.

9.IlocTosiHHOE MarHWTHOE MOJe M ero UcTouyHuKH. DopMbl MarHUTHBIX nonel. [locTosHHbIE
MarauTtsl. Kommac.

10.2neKkTpoMarHuThl U UX MPUMEHEHHE. XUMHYECKOE JIEHCTBHE TOKA. DIICKTPOJIU3.

11.Yto Takoe nyu cBeTa, My4ok cBeTa. lIpsAMonuHeElWHOE pacrnpocTpaHEHHE CBETa. 3aKOH
HE3aBHCHUMOCTH JICHCTBUS CBETOBBIX JTy4eil.

12.0t1paxenue cBeta. M3o00pakeHue B 3epKayiax.

13.ITouemy MBI He cmocoOHBI BUAeTh B TemMHOTe? Kak Bo3Humkaer TeHn? I[louemy 3epkaio
oTpaxkaet?

14 Kax pabotaroT conHeunsie yachl? [loueMy cieyer HOCUTh CBETIIYIO OJICKIY B TEMHOE BpEeMs
cyrok?Kaxk pasnnuyHble MaTepuaibl OTpakatoT CBET?

15.0ntryeckue npubOpsl: TUH3bI, YL, TPU3MBL, PELIETKH.

16.0Tpaxenne 1 MpeoMIICHHE CBETA.

17. JIunza u nyna. OnTudeckast cuja JUH3bI, €AUHUIBI OTUYECKOMN CHUITBL.

18.®oxyc munH3bl. OnbiTel HetoToHa. Kak oOpasyercs pagyra?

19.Ctpoenue rinasza u ero onTUYECKUE CBOMCTBA. X0J1 CBETOBBIX JIyueH B Iiaze.

20./ledexTsl 3peHus 1 MPUYUHBI UX MOsBIeHUA. Koppekius 3peHust.

7 KJ1acc

1.Bzaumogpeiicrue ten. UneprHocTh. Macca. Enununel namepenus maccol. O0beM Ted.
2.ITnotHocth. M3MepeHue macchl Tena Ha Becax. Pacuer macchl U 00beMa MO ero MmiIOTHOCTH.
Pacuer notHOoCTH TEna.

3.Mexannueckoe nBuxenue. [loctynarensHoe nBmwxkenue. PapHomepHoe nBuxkenue. BekropHoe
Y KOOPAMHATHOE OMUCAHKE MOJIOKEHUSI TeJa B IPOCTPAHCTBE.

4.Paguyc-sektop. PaBHOMepHOe M HepaBHOMepHoe nBmxkeHue. Ilepememenue. Tpaexkropus.
[Tpoiinennsiit myTh. CKOPOCTh: CpEqHSs, CPEAHENYTEBasl, MTHOBEHHASI.

5.0THOCUTENBHOCTH JIBMKEHUA. CucTeMa oTcueTa. 3aKOH CIIOKEHHs CKOPOCTEH.

6. B3aumopeiicteue ten. Mueprus. [lorstue «Cwtay. Bugsl cwit. Jluramometp. CriokeHue IBYyX
CHJI, HAIIPABJIEHHBIX 110 OJIHOM MPSMOM.

7. Cwiibl B IpUPOJIE: BEC Teja, CUJa YIIPYTrOCTH, CHJIa TPEHHUSL.

8. SIBnenue tarorenus. Cuna TsoxkecTd. CBsI3b MEXKAY CUIION TSDKECTH M MAacCO Tea.

9. JlaBnenue raza. M3amepenne aTMOCepHOTO TaBICHHS

10. Cunsl peakiuu. Bec. Cuna peakiuu onopsl. Cria HaTSDKEHUS] HUTH.

11. [Ipocteie Mexanu3Mmsl: Poryar. KI1/l mexaHn3MoB.

12. PaBHoBecue cui Ha pbryare. MoMeHT cuiibl. [IpaBuiio MOMEHTOB. Poiuaru B TeXHUKE, OBITY U
npupoze. [lpuMenenne 3akoHa paBHOBECHS pblyara K OJIOKY.

13. PaBenctBo pa®OT mpU HCIOJB30BAHMM TMPOCTHIX MEXAHU3MOB. «30JI0TOE MPABUIION»
MexaHuKkd. PaBHOBeCHE TN C 3aKPENIEHHON OChIO BPAILICHHUS.

14. JaBnenue. Enununa wusmepenus. I[lpuGopsr st wu3mepenus pgasieHus. CrocoOsl
YBEJTUYCHUS U YMEHbIIICHHs 1aBieHus. Bec Bo3ayxa. BozmymHas o0omouka.

15. ATmocdepHoe naBneHre Ha pa3auyuHbIX BeicoTax. OnbiT Toppuuesnnu. bapomerp-anepou.
16. 'uppocratudeckoe mapiieHue. 3akoH [lackams. [ToprHeBo ®UAKOCTHBIA Hacoc. [lepenada
JIaBJICHUSI TBEPABIMU TEJIAMHU, JKUJKOCTSIMH, Fa3aMu.

17.Coobmatomue cocy/ibl.

18. IlopmHeBoii *XUAKOCTHBIM Hacoc. OmpeneneHue, YCTpPOMCTBO U paboTa T'MIIPaBINYECKOTO
npecca. O61acTh MPUMEHEHUS THAPABINYECKOTO Mpecca.

19. BertankuBaromas cuiia. 3akoH Apxumena. Bec Tena B )KUAKOCTH.

20.Ycnosue miaBanus Tein. [InaBanue cynos. Bo3gyxomiaBanue.

21. Mexanunueckasi pabota. Enunutst paboTsl. MomtHocTs. EauHUIBI MOITHOCTH. MOIIHOCTD
IIPU PaBHOMEPHOM JIBUKECHHH.
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22. Tlonstue «Heprus». Kunernueckas Heprus. [loTeHmanpHas sHeprus. 3aK0OH COXpaHEHUS
MEXaHUYECKON IHEPTUU.

8 kaace
1.T'unore3a o IUCKPETHOM CTpOE€HHMH BeriecTBa. Moiekysbsl. HenpepblBHOCTh M XaOTUYHOCTD
JBYDKEHUS yacTull BemecTBa. Auddysus. bpoyHoBckoe ABUKEHME.
2.Mogenu ra3a, >KUJAKOCTH U TBEPJOTO Tena. Tpu COCTOSHUS BEIIECTBA.
3.Buytpennsss sHeprus. Temmeparypa. TeruoBoe pacumpenue ten. CBs3b TeMIepaTypbl
BEIIIECTBA C XaOTUYECKHUM JBIDKEHHEM ero yacTull. CriocoObl n3MEHEHHUs BHYTPEHHEH YHEpruu.
4 KonnuectBo Temnotel. Teruonepenadya. HeoOpatumocTs mponecca Tteruionepenadd. Bupsl
TEIUIONEepeaut: TEIIONPOBOAHOCT, KOHBEKIMUS, TEIJIOBOE U3ITyUECHHE.
5.HarpeBanue u oxnaxaeHue. Y aenpHas TEIUIOEMKOCTb. Y paBHEHHUE TEIUIOBOro OanaHca
6.0a3oBble mepexonbl. 3aKOH COXPaHEHHUs SHEPrMH B TEIUIOBBIX Mporeccax. [lnaBnenue u
KpUCTalu3anus. Y aenbHas Temora miaBieHus. ['paduk miaBieHus 1 OTBEpAECBaHuUs.
7.IlpeoOpa3oBanue SHEPrUH NPU U3MEHEHUSIX arperaTHOTO COCTOSIHHA BemecTBa. Mcmapenue u
KOHJIeHCalUsd. YJenpHas TeIuloTa ImapooOpa3oBaHuss M KoHAeHcauuu. IloctosHCTBO
TEMIEPATyphl IPYU IUIABJIEHUHU U KUIIEHUH. BiaxxHocTh
8. Pabora raza u nmapa npu paciiupeHuu. J[Buraresib BHyTpEHHETO CrOpaHus. DHEPrus TOIUIMBA.
VYaenebHas Teruiota cropanus. lIpeoOpazoBanue 3HepruM B TEIUIOBBIX jBuratensx. KITJI
TEIUIOBOTO JABUTATEIsL.
9.0nexTpu3anust TeN. DJEKTpHUSCKHU 3apsn. BzammopeiictBue 3apsgoB.  [[Ba Buaa
JNEKTPUYECKOTO 3apsAa. JJUCKpETHOCTD MIEKTPUUECKOro 3apsaaa. DIEKTPOH.
10.3ak0H coxpaHEHUs IEKTPUIECKOTo 3apsiaa. DIEKTpHUECKoe moe. DiaekTpockor. CTpoeHue
aToMoB. OOBsCHEHHE HIIEKTPUUYECKUX siBIeHUH. [IpOBOTHUKY 1 HEMPOBOJHUKH 3JIEKTPUUECTBA.
11./leficTBUE 3JIEKTPUUECKOIrO IOJIA Ha AIEKTpUdeckue 3apsiibl. [IOCTOSIHHBINA IIEKTPUUYECKUMA
TOK. McTOuHMKM »JekTpuyeckoro Toka. HocuTenum CBOOOIHBIX 3JIEKTPHUUECKUX 3apsiaoB B
MeTaJlax, *KUJIKOCTAX U razax. HanpspkeHHOCTD anekTpuyeckoro nosis. 3akoH Kymona.
12.Cuna Toka. Eauuunsl cuibl Toka. M3mepenuwe cuibl Toka. Hampspkenue. EnuHMIBI
HanpspbkeHus. M3aMepenne HanpspkeHns. 3aBUCUMOCTh CUITBI TOKA OT HanpsbkeHus. BAX.
13.Conpotusnenue. Enunnnbl conpotuBieHns. 3akoH OMa ISl ydacTKa 3JIeKTPUUYECKOH Lemnu.
Pacuet conpoTuBieHus MPOBOIHUKOB. Y I€JIbHOE CONpPOTUBIEHUE. Peocrar.
14 DnexTpudeckas 1nemnp M ee cocraBHble uvacT. [locnenoBarenbHOe W MapajieabHOE
COEIMHEHUE MPOBOTHUKOB.
15.Pabota »nekTpUdYecKOro TOKa. MOIIHOCTh 3JEKTPUYECKOro ToKa. EnuHuIBl paboThl
AIIEKTPUYECKOTO TOKA, IPUMEHsIeMbIE Ha MpaKTHKe. CUETUMK JIEKTPUUECKON SHEPTUH.
16.KonuyecTBo TEMIOTHI, BBAEIIEMOE IPOBOIHUKOM C TOKOM. JIeHiCTBUS 3JIEKTPUYECKOTO TOKa
3axoH Ixoynsa-Jlenna. Jlamna HakanuBanusi. Koporkoe 3ambikanue. [Ipegoxpanurent.
17.0tpaxenue cBeta: HampaBiaeHHOe U Tuddy3Hoe. 3aKoH oTpaxkeHus cBeta. [lnockoe 3epkaio.
[TocTpoeHune nzobpaxeHust B MIOCKOM 3epKaje.
18.IIpenominenne ceta. AOCOMIOTHBIA M OTHOCHUTEIbHBIA MOKa3aTeNlb MPEIOMIICHUS CPEIbl.
[Tonnoe BHyTpeHHee otpaxenue. lIpusmsbl. Ilpemomsromuii yronm mnpusmel. Xon JIydell B
MOBOPOTHBIX MTPU3MaXx.
19.JIunza. ®opmyna TOHKOW nHMH3BL. OnTHUecKas cwia JUH3BL M300paxkeHue, gaBaeMoe
TuH30H. M3Mepenne poKyCHOTO pacCTOSHUS cOOUparoIeil TNH3BI.
20.0Onrrnaeckue mpubdopsl. Oukn. OCHOBHBIE abepparii ONTHYECKUX CUCTEM.
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9 kjaacce

1.CucteMbl KOOpAMHAT: JEKapTOBAa, MMIMHIpUYECKas, ceprudeckas U €CTECTBEHHAs! CHCTEMbI
KOOpJIMHAT.

2.0mneparop nuddepenuupoBanusi. Ero npumenenne k creneHHod ¢yHkuuu. ['eomerpudeckas
MHTEPIIPETALIHS.

3.Panmyc-Bexkrop. YpaBHEHUS IBUKEHHUS Tela B 001IeM cirydae. YacTHbIE ClTydan.
4.PaBHoMepHOe nBxkeHue. TpaekTopus, myTh, nepemernienue. Ckopocts. CpeHss CKOPOCTh
5.Yckopenue. PaBHOycKOpeHHOE ABIKEHHE. 3aBUCHMOCTHh CKOPOCTH OT BpeMeHH. [ paduku.
6.CBoOonHOoe nageHue. [IBuxenue temna, OpoieHHOro Mo YIJIoM K TOPU30HTY.
7.IlocrynatenpHoe U BpaliarenbHOe [BHXKEHHE. KuHemaTnka BpaliaTreinbHOro JABMXKEHUS.
VYrinoBele XxapakrepucTuku. CBsi3b C JIMHEWHBIMM —XapakTepuctukamu. HopmanbHoe u
TaHI€HIMAJIbHOE YCKOPEHUE.

8.MnepunanpHble cCUCTEMBI OTCUETa, MepBblid 3akoH HpioToHa. Kitaccnyeckuil 3akoH CII0KEHUS
CKOpPOCTEH.

9.Cuna. Usmepenue cun. Bropoii 3akon Hetotona. MnepTHas macca. Tpetuii 3akon HeroToHa.
10.I'paBuTanionHas cuiia. 3aKOH BCEMUPHOTO TSATOTEHUS. [IBI)KEHUS CITyTHUKOB.

11.3akons! Kemnepa.

12 I'paButanimonnoe B3anmoaeicTere. CBoboaHOe nmagenue. Bec.

13. 3akon I'yka, 3akon Kynona. Ynpyras cuina, e€ npupoaa. Bunsl nepopmarmii.

14 Heuneprmanbaeie  cuctembl  orcuera. Cunel  wHepiuu.  LlentpoOexxnas — cuia.
OKBUBAJICHTHOCTh CHJI HMHEpPIMM U cuil TaroteHus. llenTpoOexnas cuna uHepuuu. Cuna
Kopuosnuca.

15.Mmnynbec MaTepuanbHONW TOUYKH U CHUCTEMBI Tell. 3aKOH U3MEHEHUSI U COXPAaHEHUS HMITYIIbCA.
3anuch BTOporo 3akoHa HeroToHa uepes umiyibce. PeakTuBHOE IBUKEHUE

16.ITonsarue «llentp maccy». Teopema o nenTpe macc. Cuctema orcyera IEHTpa Macc.
17.0cHOBHOE ypaBHEHHE [HWHAMUKH BpallaTeIbHOTO JBM)KEHMSI TBEPIOTO Teja. 3aKoH
COXPaHEHHsI MOMEHTA UMITYJIbCA.

18.Pabora cuibl, TeopemMa 00 WM3MEHEHMHM KHHETHYECKOW dSHeprud. KuHeTwueckas >Heprus.
[ToreHnnanbHas SHEPTUs. 3aKOH COXPaHEHUsI MEXaHUYECKON S3HEpTUH. MOITHOCTS.

19.Ynpyrue w Heynpyrue CTOJIKHOBEHHWs. lcmomp3oBaHWE CHCTEMBI IIEHTpa Macc.
bajumnctuyeckuii MassTHUK.

20.YcmoBus paBHOBECHS TBEpIOTO Tena. MomeHT cuiibl. LleHTp TsbkecTu. Buisl paBHOBeCHSI.

10 kaace

1.Ctpoenune ra3000pa3HbIX, JKUJIKHUX W TBEPABIX Tel. MOJEKYISIPHO-KHHETUYECKAs TEOPHS.
DkcrnepuMeHTanbHble Toka3aTtenbcTBa MKT.

2.Macmitab BeJTM9HH: pa3Mephl, Macca, TPOMEXYTKH, KOHIIEHTPAITUS MOJICKYIL.

3. CreneHb cBOOOIBI MOJIEKYIIHI.

4.AOGcomoTHas 1Kana temneparyp. JApyrue mkansl. TepMoMeTpHI.

5.Mous. ITocrosiHHAas ABoraapo.

6.5poyHOBCKOE TBIKEHUE.

7.Cxopoctu Mouekyin. JlnnHa cBoboaHoro mpodera. YacToTa CTONKHOBEHHIA.

8.5IBnenuns nepenoca. [lepeHoc Terura: TEIIONPOBOAHOCTh, KOHBEKIUS, H3nydeHrue. [lonsaTre o
T dy3Un U BI3KOCTH.

9.Mopnens uaeanpbHOro raza. CBs3b MEXIy NaBICHHEM W CpeIHEH KWHETUYECKOW IHEprUeH
TEIJIOBOTO JABMKEHUSI MOJIEKYJ UAeaIbHOTrO ra3a. [loHsaTre TepMoIMHAMUYECKOM CUCTEMBI.
10.Makpo- W MHKpPOCOCTOSTHHS. TepMOIWHAMHYECKUE TIapaMeTpbl CHUCTEMBL. YpaBHEHHE
COCTOSIHHS MACAJIBHOTO ra3a.

11. l'a30BbIE 3aKOHBI.

12 TTaprmanbHoe naBneHue. 3akoH Jlanprona. CMecH pa3mTUYHBIX Ta30B.

13. HaceimenHbIil, HeHaChIEHHBIN Tlap. 30TepMbl peaabHOTO Tasa.

14.BnaxHocTh. AGCONIOTHAS H OTHOCUTENbHAS BIAYKHOCTH.
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15.Pabora rasza.

16.BuyTpeHHsIs SHEpPTHSL.

17.1lepBoe Haya0 TEPMOAUHAMUKH. AHAINU3 U30MPOLIECCOB.

18.A mnabaruueckuii mporecc. Pacimmpenue rasa B mycTotry. TernioeMKOoCTb.

19.06patumbie u HeoOpaTumble mpoiecchl. Bropoe Hauano tepmoanHaMuku. QopMyIHpOBKH
Knaysuyca u TomcoHna.

20.TeroBble Mammebl. Koaddunuent nonesnoro aeiictBusa. [lukn Kapno. Teopema Kapho.
XoJoauabHas MalluHa.

21. Kosdduuuent noBepxXxHOCTHOrO  HaTsHKkeHUs. [lOBepXHOCTHAas  SHEPTUs,  CHIIbI
MOBEPXHOCTHOTO HATSKCHHS.

22 MopenbHas OIIeHKa TOBEPXHOCTHOTO HATSKEHUSI BOJIBL.

23.CmaunBanue. Kpaesoii yrom.

24 MexaHu4ecKre CBOMCTBA TBEpbIX Tel. 3akoH ['yka, moaynb FOHra.

250neKTprUecKuil 3apsii M DJIIEMEHTApHBIE YacTUIBl. 3aKOH COXPAHEHHUsS SJIEKTPUUYECKOTO
3apsiaa. 3akoH KysoHa, ycaoBHsI IPUMEHUMOCTH.

26.0nextpuyeckoe none. CuinoBsie TuHUN. HanpsokeHHOCTh

27 .Ilone ToueuHoro 3apsana. 3akoH Kynona B nomneBoit opme.

28.I1punanun cynepno3unuu ais Bektopa E.

29.JloTeHIIMANBHOCTh  ANIeKTpocTaTudeckoro mojs. IloTeHuumanbHas »Heprus 3apsaa B
OJIHOPOJHOM 3JIEKTPUYECKOM TI0JIE.

30.ITorenuuan. PazHocts moreHmanoB. CBA3b MEXKIY HAIPSHKEHHOCTBIO AJIEKTPOCTATHUECKOTO
H0JISL ¥ Pa3HOCTHIO IOTEHIIMAJIOB.

31.Pabora cui anektpudeckoro noss. [loTeHnnan momist ToueyHoro 3apsa.

32.CuitoBbI€ IMHUH BEKTOPA HANPSHDKEHHOCTH U AKBUTIOTEHIIMAIBHBIE TOBEPXHOCTH.

33. CBoOoJHBIE HOCUTENH 3apsiia. Teopema eAMHCTBEHHOCTH. DJIeKTpocTaTuYecKast HHAYKIUS.
34.ITone u 3apsapl BHYTPH U Ha IOBEPXHOCTH TMPOBOJHUKA. 3a3eMJICHHUE.

35.11ons 1 NOTEHIHABI CUCTEM, O0JIAZIAIOIIUX CUMMETPHEH.

36.IToe mpu HanMYUM IUAIIEKTpUKA. JlMdIeKTpudYeckass MpOHHUIIAeMOCTh cpexabl. [lomspHbie
JTMBJIEKTpUKU. HemonsipHble AM3IEKTPUKY.

37.JloHsTHE <OQIEKTPHUYECKasi €MKOCTb». EMKOCTh yeIWHEHHOTO MpoBOAHUKA. CHCTEMBI
3apsHKEHHBIX MJIOCKOCTEH.

38.EMKOCTh TUIOCKOTO KOHJeHcaropa. Pasnuunbie THmbl KoHIeHcaTopoB. CoenmHeHus
KOH/IEHCATOPOB.

39. DHeprus 3apsHKCHHOTO KOHJICHCATOpa. DHEPTHUS IIEKTPUICCKOTO TOJIS.

40.IInotHOCTH TOKA. [IIOTHOCTB TOKA B MPOBOAAIUX cpefax. CBA3b C HAPSKEHHOCTHIO.
41.YcnoBus nojaaepxkanus snekrpuaeckoro Toka B uenu. 3/1C. CTopoHHHE CUITBIL.

42. 3axon Oma Ju1s OJTHOPOJTHOTO y4acTKa HEeNH U 3aKkoH OMa JUIst 3aMKHYTOH IIeTIH.

43.Pabota B memu SJEKTpUYecKoro Toka. 3akoH JDxoyns-JleHna B auddepeHIHMambHON U
UHTErpaIbHOI popmax. MOIIHOCTD LIeNH MOCTOSHHOTO TOKA.

11 kaace

1. Bunasr mexanudeckoro aBuxkeHHs. CKOpPOCTb U YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM

IPSIMOJIMHENHOM JIBH>KEHUU.

3akonbl HetoToHa. MIX nposiBieHue, y4eT U UCIIOJIb30BaHUE.

3. 3axoH BcemHpHOro Tsrorenus. Cuina TskecTu Bec Tena. HeBecoMocTb.

4. Jlepopmanuu TBepAbIX TeN M UX BUABL. 3akoH ['yka. YueT u npumeHeHue nedopmanuu B
TEXHUKE.

5. 3akoH coxpaHEHHUs UMIMYJbca. PeakTHBHOE NBMKCHHUE.

6. IloTeHuManbHas ¥ KUHETHYECKAass SHEPrusl. 3aKOH COXPAHEHUs PHEPTUU B MEXaHUYECKHUX
poueccax.

7. Ocnosnble nonoxxenusst MKT u ux onsiTHOE 000CHOBaHUE.

N
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8. Uneanwusril ra3. OcHoBHoe ypaBHeHne MKT. Temneparypa — Mepa cpenHEH KWHETUYECKON

9.

10.

11.
12.
13.
14.

15.

16.
17.
18.

19.

20.
21.

22.
23.
24.
25.

26.
217.

28.

29.

30.

31.

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

SHEPTrUU MOJIEKYIL.

NneanbHbplil ra3. YpaBHEHHE COCTOSAHMS WJCATBLHOrO rasza. ['a3oBble 3aKOHBI. BHyTpeHHSs
SHEPTHUs U criocoObl e€ n3MeHeHus. [lepBrIii U BTOPOil 3aKOHBI TEPMOIUHAMUKH.

TernoBble aBUTaTENH, X BUbl, IpuHIun Aericteus u KIIJI. Ilpumenenue aurarenei u ux
BIIMSIHUE HA OKPYXKAIOIIYIO CPELy.

3aKoH COXpaHEeHHMsI AIEKTPUUECKUX 3apsA0B. 3akoH KymoHa.

DIIEKTPOCTATUUECKOE

[Tone u ero xapakrepuctuka. HanpskeHHOCTb, HOTEHIHAI, PA3HOCTh OTEHIIUAIOB.
OnekTpoeMkocTb. KoHaeHcaTopel. DHeprusi 3apspDKeHHOro KoHjeHcatopa. lIpumenenue
KOHJICHCATOPOB.

Onextpuueckuid Tok. Cuna Toka. 3akoH Owma Ui yyactka uenu. ConpoTHBIEHHE.
DNeKTpUYeCcKUe LENu MOCIe0BaTeIbHOE U NMapauIeTIbHOE COeIMHEHUSI.

PaboTa 1 MOIIHOCTH TOCTOSIHHOTO TOKA.

DNeKTpoABMKYILas cuiia. 3akoH Oma /17151 TOJTHOW LIETIH.

DNeKTpUYeCKrii TOK B MeTaiax. [lpupojga 5>JIeKTpUUecKOoro COMPOTUBICHUS U €ro
3aBHCUMOCTH OT TeMIIEpaTypBhl.

DNEKTPUUYECKH TOK B MOJynpoBoAHUKAaX. COOCTBEHHAass W MpPUMECHAas MPOBOIUMOCTD
MOJIYNPOBOIHUKOB. [1omynpoBoIHUKOBEIE TPHUOOPHI.

DIIEKTPUUYECKHI TOK B KUJIKOCTAX. 3aKOH 3JIeKTposin3a. [IpuMeHenue amekTponnsa.
MarnuTtHoe moje Toka. OmpenerneHue HarpaBieHUsT BekTopa B mpsmoro Toka, mpaBHIIO
npaBoro BuHTa. 3akoH buo-Casapa-Jlamnaca.

SIBiienune anexrpoMariuTHOW UHAYKUMHU. [IpaBuio Jlenua.

Camounnykuusi. UHIyKTUBHOCTh. DHEPTUs MATHUTHOTO TOJISI TOKA.

OCHOBHBIE OTJINYHSI MATHUTHBIX CBOMCTB (heppoMarHeTHkoB. JloMeHHas CTpyKTypa.
Mertamibl, AUDIEKTPUKHU, TOTYNPOBOJAHUKU: SKCICPUMEHTAIbHBIE pPA3JIMUds, BEJIWYHHA
MIPOBOJIMMOCTH, €€ 3aBUCUMOCTb OT TEMIIEPATYpPhI

DNEeKTPOHBI U IBIPKU. [IprMecHBIE OTYTTPOBOIHUKH.

Beinpsmisitoniee AeiicTBUE KOHTaKTa JIBYX MOJYNPOBOAHUKOB. Peanuzauus p-n mepexoja
Ha TIPaKTHUKeE.

CBoOOIHBIE U BBHIHYXKICHHBIE MeXaHW4Yeckue Konebanus. CMelleHue, aMIiuTyaa, mepuo/,
yacTora, (haza.

CBoOonHBIE dNeKTpuyeckue KonebaHust B KoOHType. [IpeBpamieHue dSHepruu B
KOJIeOaTeIbHOM KOHTYpE.

Tpanchopmarop. Ilepenaya sueprum Ha Oonbliue pacctosHus. [lepcreKTHUBBI pa3BUTHS
SHEPTETUKH.

Pacnipoctpanenue konebanuii B yrpyroii cpene. [lonepednslie u mpoaoibHbIe BOTHBL. J[nrHa
¥ CKOPOCTH BOJIHEI.

3BYKOBBIE BOJIHBI, CKOPOCTb 3ByKa, TPOMKOCTb U BBICOTA.

DnekTpoMarHuTHoe moJje. KonebaTenpHbIi KOHTYP.

[lepemennblii snexktpuueckuii TOK. llomyuenuwe, usmepenue, >PQGEKTUBHBIC 3HAYCHUS.
@dazoBble COOTHONIICHUS B I[EMA TEPEMEHHOTO TOKAa, PEAaKTHUBHBIE COMPOTHBIICHUS,
MMIIEJIaHC.

DNIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA M TpuMeHeHue. [IpuHIn paanocssizu.

3aKOHBI OTPAXKEHUS U MPEJIOMIICHHUSI CBETA.

Hucniepcus ceera.

SBnenne nHTEpPEpEHIIUN CBETA.

SABnenue nqudpaxinuu cBera. udpakinoHHas pemerka.

B3anmopenicTere cBera ¢ BelecTBOM ECTeCTBEHHBIN U NOIAPU30BAHHBIN CBET.

3akoH bprocrepa. [[BoiiHOE Ty4enpeoMIICHHE.

AbcomotHo u€pHoe Teno (AYUT). 3akonsl TemnoBoro uanydenus AUT. 'nnoresa [Tnanka.
®dotordext u ero 3akoHbl. O0BsicHeHHE PoTOdPDEKTa 1 ero TPUMEHEHHE.
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44. PaszButue npeacTaBiIeHU o cTpoeHUH aToMa. KBanToBbIe mocTymarsl bopa.

45. DnexTpoMarHuTHas npupojia cBeTa. BoaHOBbBIE M KBaHTOBBIE CBOMCTBA CBETA.

46. DKcriepuMEHTabHbIE METO/Ibl PErUCTPAIMY HOHU3UPYIOUINX U3Ty4YeHUH.

47. PaauoakTHBHOCTb. BUibl pailOaKTUBHBIX U3JIy4YE€HUN U UX CBOMCTBA.

48. CoctraB atomHoro sjapa. M3orombl. B3aumocBs3b Macchl M 3HEPruHM. ODHEPrus CBS3U
ATOMHBIX fJIEP.

49. Jlenenue smep ypana. Llemnas sineprHas peakuus. TepmosinepHas peakuwus. [Ipumenenue
AIEPHOM SHEPrUn

IlepedyeHnb J1a00pPATOPHBIX PadOT K UTOTOBOMY 3K3aMEHY
5 kaace

1. HaGnroneHue cuiibl ypyrocTy mpu nehopManum»

2. VI3amepeHue CUITbI

3.U3yuenue TpeHus

4.BerymciieHue 1aBlIeHUs Telia Ha OMopy

5. OnpenenceHue neproja KojneOaHu MassTHUKA

6. [ImaBanue 1 OTpyKEeHUE

7. HaOmroieHue pa3IuvHbIX COCTOSHUMN BEIIeCTBA

8. 3Mepenue TeMIiepaTyphl BOJbI H BO3TyXa

9. HaOironenue 1eIMMOCTH BEIECTBA

10. 3mepeHue TUIOTHOCTH BEIIECTBA

11.HabmroneHre n3MeHeHHs 00bEMa Tell ITPU HarpEBaHUK M OXJIAKICHUN
12. HabGuroieHne OXJTaKACHUS KUKOCTH TP UCTIAPCHUH
13. HaGmroieHre TemIonpoBOIHOCTH BOJIBI M BO3AyXa

6 xJIacc

1. I3rotoBuTH U NpOrpagynpoBaTh NPOCTEHIINX U3 U3MEPUTENILHBIX TPUOOPOB

2. VI3mepenue pa3MepoB (pU3HUYECKOTo Tella pa3IMYHbIMU H3MEPUTEIBHBIME TPHOOpaMH

3. U3mepenune 00bEMa ®KUAKOCTH U BMECTUMOCTH COCYa

4. N3mepenue o0bEMa TBEPIOTO Tena

5. Beruucnenue miuomanu npsiMOyroibHUKA, KBajpaTa, Kpyra, IpOoU3BOJIbHOI reoMeTpudeckoi
burypsl.

6. Beruncnenue o0bpEMa napasienenunesa, UIMHApa, mapa

7. HabmroieHue TenaoBoro AeMCTBHS 3JEKTPUUECKOT0 TOKa

8. HaGmroieHre MarHuTHOTO ICHCTBHSI SJIEKTPUUECKOTO TOKa

9. HaGmroteHre XUMHYECKOTO ICHCTBHS AJIEKTPHYECKOTO TOKA

10. M3roToBneHue 31eKTpOMarHuTa

11. CoGpath MOAEIIF HOPMAJLHOTO TJIa3a, MOJYYeHUE Ha IKPAHE - «CETUATKE» OJHOBPEMEHHO
JIECTBUTENBHBIX TEPEBEPHYTHIX M300paXeHUH ONM3KOro W JajeKoro mpeAMeToB (OKHA U
OTIPaBbI JINH3HI)

12. Cobpatpb MoJesb 6IU30PYKOT0 M JaJIbHO30PKOTO TJa3a

IlepeyeHb 32124 K NPAKTHYECKON YaCTH UTOT0OBOI0 IK3aMeHa

7 KJ1ace

1. 3a cytku Monomoit 6aMOyKk MokeT BbIpacTH Ha 86, 4 cM. Ha CKOJIBKO OH BBHIpacTeT 3a
CEeKyHIy?

2. CkompKo moTpedyeTcs KeNe3HOAOPOXKHBIX MHUCTepH sl mepeBo3ku 1000 T wedtH, ecnm
00beM Kaxk10i muctepHsl 20 M>?
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3. Ilo rpaduky 3aBHCHMOCTH CKOPOCTH TeJia OT BpEMEHH (CM. U, Mfc
pHC.), oIpelenuTe IMyTh, NpoiaeHHbI TesnoMm ot 0 ¢ o 2c.
(OTBET B METpax)
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4. Ha Teno, Haxojsmieecss Ha TOPU3OHTAIBHOU IIOCKOCTH,
JIEHCTBYIOT TOPU3OHTAJIbHBIE CHIJIBI (HA PHUC. BHJ CBEPXY)
HalTH MOAYJIb PaBHOAEUCTBYIOUIEH ATHX cuil? (0J1HA KJIETKa-
1H)

5. B xoMHaTe cUIUT KOTEHOK. MBbIIlIb BHICKAKMBAET TE
U3 OJHOW HOPKM B CT€HE U OEXHUT IO MHPAMOH CO .
CKOPOCTBIO V), K JpYrol HOpKE, pacCTOSHHUE 10 LT
KOTOpo# S, = 3,2 M. ManeHbkuii KOTEHOK 3aMETHII '
MBIIIb B TOT MOMEHT, KOIJla OHa BBICKOUMJIA W3
HOPKHM, U TYCTWJICSA 32 HEW B IMOrOHK. B Kamablil
MOMEHT BpEMEHHM OH OexaJl B HaIpaBJICHUU Ha
MBILIB (PUC) C OCTOSSHHOM CKOPOCTBIO Vi B IIOJITOpA
pa3a 0oJIbIIel CKOPOCTH MBIIIH.

KoTeHOK M MBIIIb OTHOBPEMEHHO AOCTHIIIM HOPKH. Ha CKOIBKO METPOB MyTh Sy, MPOWICHHBIH
KOTEHKOM, OOJIbIlIE, YEM IyTh MbILIH?

6. Baron moe3ma, MBIIKYIIETOoCS CO CKOPOCTBIO 36 KM/4, OBUT TPOOWT TMyJeH, JIeTEBIICH
NEPIEeHIUKYIAPHO K JBHKEHHIO BaroHa. OJHO OTBEPCTHE B CTEHKaX BaroHa CMEIICHO
oTHocuTeNbHO Apyroro Ha 3 cM. [llupuna Barona — 2,7 m. KakoBa cKOpoCTh ABUXKEHUS TTyJIN?

7. ABTOMOOWIIb Bce BpeMsi exan mo mpsiMoid. Heckonbko 4acoB OH JBUTAJNCS C MOCTOSHHOMN
ckopocThio 40 kM/4ac, 3aTeM | yac mpocTosut B IpoOKe, TOCIIe Yero emle JIBa Jaca Mpo10JnKal
IBUXKEHHE CO ckopocThio 60 km/dac W mpuObUT B MYyHKT Ha3HaueHud. HaliTu cpemHroro
CKOPOCThH aBTOMOOMJIS 32 BCE BPEMsI ITYTEIICCTBHUS.

8. Ha Opycok maccoif 5 Kr, IBHXKYIIMHCS MO TOPU30HTAJIBHON MOBEPXHOCTH, JEHCTBYET cuia
Tpenus ckonbxeHnus 20 H. YUemy Oyner paBHa cuila TPEHHUS! CKOJBKEHHUS MOCJIE YMEHbILIEHUS
Macchl Tena B 2 pasa, eciid K03()GUIUEHT TpeHUsI He U3MEHUTHCS?

9. Kamenp maccoit 100 r. OpoireH BepTHKAIBHO BBEPX ¢ HaYaJIBHOH CKOpocThio 40 M/c. Uemy
paBeH MOJYJIb CUJIBI TSDKECTH, AEHCTBYIOLIEH Ha KaMEHb B MOMEHT Opocka?

10. K meBoMy KOHITy CTEp>KHS TIOJBEIIEH TPy3 Maccou 3
Kr. CTepKEHb pacloJOXKWIA Ha OINOpE, OTCTOSIIEH OT
ero jeoro koHmna Ha 0,2 miuHBl crepxkHA. Uemy paHa
Macca Ipy3a, KOTOpPBIM Hago IOABECUTH K IPaBOMY
KOHILY CTEpPKHS, 4YTOObI OH HaXOAMJICS B PaBHOBECUU?

11. Onpenenure Bec 1y6oBoro 6pyca pasmepamu 1M x 40cm x 25cm. InotHOCTs my6a 400 Kkr/m®,
12.TTapanrroTucT Maccoi 85 Kr paBHOMEPHO CIYCKaeTCs ¢ PaCKPBITHIM MaparrotoM. Uemy paBHa
CHUJIa CONPOTHUBJIEHUS BO3yXa P PABHOMEPHOM JABM)KEHHUH NapaIIIOTUCTA?

13.T'ycennunsiii TpakTop BecoM 60000 H mmeeT omopHyo miomans o0emX TYCeHHI] 3 M2
Onpenenure naBleHUE TPAKTOPA HA TPYHT.

14. TIpu Bxome B meTpo Oapomerp mokasbiBaeT 101,3 xIla. Onpenenure, Ha Kakoil TIIyOWHE
HaXoauTCs IiaropMa CTAaHIIMM METpPO, €ciu OapoMeTp Ha 3Toi IuaTdopMme IMOKa3bIBaeT
napienue, pagaoe 101 674 Ila.

15.Uemy paBHO JaBieHHe BOAbI Ha Tybune 2 M? IlnotHocts Boas! 1000 kr/me,
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16. CkosbKO BOJIBI BBITECHSET TUTABAIONINN JIEPEBAHHBIA Opyc mumHON 3 M, mmpuHor 30 cM u
BeicoToit 20 cm? (ITnotHOCTH Aepea 600 kr/m°)

17. BbuIO yCTaHOBJEHO, YTO MPU IOJHOM IOTPYKEHUU Kycka MeIW B KEPOCHH BEC €ro
ymensbiraercs Ha 160 H. KakoB 06bem 3Toro Kycka mean?

18.Kakyro cuny HaJ0 HpPUIIOKUTH, YTOOBI yIep:KaTh MOJ BOJOM OETOHHYIO IUIUTY, Macca
KoTopoit 720 kr?

19. Pagmosonn o6semoM 10 M HamonmHeH Bogopoaom. Kakoro Beca paguoanmnaparypy OH MOKET
HOJTHSATH B BO3AYXE, €CIM 000s109Ka ero Becut 6 H?

20.IToxpéMHBIN KpaH mogHUMaeT 3a 20 ¢ BepTHKaIbHO BBEpX Ha BbicoTy 10 M rpy3 maccoit 500
kr. Kakyro MexaHn4ecKyo MOIIIHOCTb OH Pa3BUBAET BOBPEMsI 3TOTO MOAbEMA?

21.C nmomoIIp0 IpoCcTOro MeXaHnu3Ma coBepineHa mojesnas padora 40 Jx.Kakos momasiid KIT]]
ero, ecnu nojHas padora cocrasuia 80 Ix?

22.0Omnpenenute paboTy, KOTOPYIO HA/I0 COBEPIINTD, YTOOBI MOAHATH TPY3 pazMepoM 2x4x3 M Ha
BEICOTY 12M. [TnoTHOCTS rpy3a 1500 xr/m3,

8 ki1ace

1.JIns marpeBanus 3 outpos Boxasl oT 18° C no 100° C B Bomy BIYCKArOT CTOrpagyCHBIH map.
Onpenenure Maccy napa. (Y enbpHas TerioTa mapoodpasosanus Bomsl 2,3*10° [ix/kr, ynensHas
TemnoeMKkocTh Boasl 4200 JIx/kr*°C, muotHocTs Boas! 1000 kr/m?).

2. Kakoe K0oJIM4ecTBO TEMJIOTH HEOOXOUMO COOOIIUTH BO/Ie Maccoil 1 Kr, 4ToObI HArpeTh €€ OT
10° o 20° C? Y genbHas TemioeMKocTb Bobl 4200 JIx/kr*°C?

3.B kanopumertp, copepxamuii Boxy maccoid my = 200 r nmpu temmnepatype t, = 50° C, kmagyt
KYCOK JIbJa Iipu Temmnepatype t; = —5° C, B cepeiuHy KOTOpOro BMep3ja CBUHIIOBas IpOOMHKA,
o6meit maccoit m = 110 r. Korga pacrasuia n = 1/10 yacth JibJia, OCTaBIIMHCS KYCOK yTOHYJI.
Haiinure KOHEUHYHO TeMIlepaTypy CHUCTEMBI. TEeINIOEMKOCTBIO KaJOpUMETpa MOKHO

npeHeopeys.
4. Korma Ha ymuie TepMoMeTp TokaseiBaeT 1= —10 °C, a Ttemmeparypa Oarapeu
ororieHust To= 55 °C, B KOMHaTe ycTaHaBiuBaeTcs Ttemnepatypa T« = 25 °C. Kakas

Temneparypa Ty OyAeT B KOMHaTe Ipd TOM K€ YpPOBHE OTOIUICHHS, €CIM HacCTYIUT
noxojioganue a0 T2 =—30 °C?

5. B 1885 roxy 3HamenuTas Hemenkas kommanus AEG 3amartenrtoBanma m3oGperenue Moxana
Baitnanta — o9ieKkTpuuecKkuil BOJOHArpeBaTellb, KOTOPBIM MpeACTaBIsul coboil Oak ¢
NOJIKJIIOUEeHHBIM K 3nekTpocetn TOHom nns HarpeBa Bozbl. [l mojziep:kaHHsl TOCTOSTHHOM
TEMIIEPATYPHI BOJbI B IPOTOYHOM PEKHUME MOJIB3YIOTCSA JBYMS OJUHAKOBBIMU Harpepareisimu. B
OOBIYHOM pEXHMME HCHOJB3YIOT OJUH W3 HHUX, @ €CIM MOAKIIYAIOT HapajuleIbHO BTOPOI
HarpeBaTeslb, TO Pacxoj] XOJOJHOW BOJBl NPUXOOUTCS yBennuuBaTh B 3 pasa. Kak HyxHO
U3MEHUTh PacXoj XOJOAHOW BOJBI, €CIM HArpeBaTeNd BKJIIOYEHBI B CETh IOCIEI0BATEIbHO?
Kakum nomkeH ObITh pacxo XOJIOAHOW BOJIbI, €CIIM BKJIIOUEHA OJIHA CIHpPalb MOIIHOCTBIO P =
100 BT? Temnepatypa xonognoi Bozsl t1 = 10 °C, remnepatypa Boasl B B 6ake t2 =27 °C. Bona
OBICTPO MEPEMEIINBACTCSL.

6. CKOIbKO SHEPrHH BBIACTUTCS TPU KPUCTAJUIM3ANWU W OXJAXKICHHH OT TeMIepaTypbl
riasnenus 327 C go 27 C cBUHIOBOHM IutacTHHBI pazmepoM 2x5x10 cm? (YaenbHas TemoTta
kprucTammmsanmy  cBuHNa 0,25%10° Jk/kr, ymenpHas TeruoeMKocTh Bomel 140 Jhx/xr*°C,
nnoTHOCTH cBUHIA 11300 kr/M°).

7. Jlns cropaHusi B TOIKE OJHOTO KWJOrpamMMa JpeBecHoro yrisi TpeOyercss 30 kr Bo3myxa.
Bosayx mocTymaet B Tonky npu Temmnepatype 20 °C u yXoaut B apIMoXo1 pu Temmepatype 400
OC. Kakast 9acTh DHEpruM TOIIMBA YHOCHTCS BO3AyXoM B TpyOy? (TemnoeMkocTh BO3myXa
npuHaTh pasHo# 1000 Tx/(kr*°C) mpy HOCTOSAHHOM JIaBICHUN. )

8. lIsa mpoBoanuka compoTtuBieHueM Ri= 100 OMm u R2 = 100 Om coenuHEHBI MapaieNIbHO.
Yemy paBHO HX 00IIe€ CONMPOTUBIICHUE?

49



9. Cuna ToKa B CTaJILHOM MPOBOJHKKE JMHON 140 cM u mmomaaeo nomnepeynoro cedeHus 0,2
Mm% paBaa 250 MA. KakoBo HampsbkeHME Ha KOHIAX 3TOr0 HpoBOoAHMKA? Y eibHOe
conporusienue cramu 0,15 OM MM?/M.

10. U3 oauHAKOBBIX MO CEYEHHUIO S U YACIBHOMY COMPOTUBIICHHIO P MIPOBOJOK CHAsH
npsimoyrosibHuk ADBC ¢ nuaronansio AB, cienaHHOW M3 MPOBOJIOKM TAaKOrO )K€ CEUYEHHUS U
Marepuana (puc.). Haiftu comporuBienue mexay toukamu A u B u comporuBienune Mexmay
toukamu C u D, eciu AD =BC =a, AC=BD =b.

y/ g
a ¢
A 3 (A

11.Ha pucyHke u300pa)k€H y4yacTOK IENU C JBYMs TpyNIaMH MapauieIbHO COEAMHEHHBIX
anekTposiamil. B neBoit rpynne 8 mammouek compotuBieHueM no 400 OM kaxnas, B MpaBoi
rpymme 5 namnouek conporusieHrueM no 200 Om kaxzaas. HanpspkeHne Ha KaXou JlaMIIouke
120 B. KakoBa cuiia Toka, MpOXOSIIETro Yepe3 MpaByro rpymiy?

120 B | L

-

U,

&

- —
—&—
&

12. Yuenuna Maia npoBoniIa OIBITH C AJIEKTPUIECKON IEMbI0, CXeMa KOTOpOH M300pakeHa
Ha pucyHke. Korga Mama nojkinrounnia BeiBoJIbl A M B nienu k 6arapeiike n 3amkHyna ko4 K,
OHa 3aMETHJIa, YTO aMIepMeTp A1 MOKa3bIBAaeT 3HaUeHHe CUiIbl ToKa 1 = 1 MA, a amnepmerp A2

—3HayeHue I = 3 MA. Kakumu OynyT nmoka3aHusi aMIepMeTpoB, Korja Maiia pa3oMKHET KiIto4?
[TpuOops! cunTaiiTe HacaIbHBIMU.

13. DnexTtpuueckas IeMb MPEACTaBIseT CO00Ml MPOBOJIOYHYIO
CEeTKy, COCTOSIIYI0 HW3 3BE€HbEB, HMEIOIIUX OJUHAKOBHIE A
compotuBieHuss R. OgHO 3BEHO 3aMEHEHO Ha BOJBTMETD,
CONpOTHUBIIEHUE KOoTOoporo Toxke paBHO R. K cerke moaxmouén
uctouHuk Hampsbkenus Up = 10 B Tak, kak 1mokazaHo Ha PUCYHKE.
HaiinuTe nokaszanue BOJIbTMETPA.

o

\ﬂm

14. Bo CKOIBKO pa3 M3MEHATCS [MOKa3aHUA HJICaTHHOTO
aMIiepMeTpa TpH 3aMbIKaHUW KITF0Ya, €CJIM Ha BXOJHBIC KIEMMBI
ydyacTka  LIemH noaaércs MMOCTOSIHHOE HarpsixeHue?
ConpoTuBieHus OJUHAKOBBI U paBHbI R.
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15. B »anekTpuyeckoi Iemu, cxema KOTOpOM TIOKa3aHa Ha

pHCYHKE, NOI3yHOK peocrara R mepememaror Bupaso. Kak npu
9TOM H3MEHSIOTCS IMOKa3aHWs MJCAIbHBIX amIepMerpa M|
BosibT™MeTpa? Hampspkenune ucrounuka U = const. Ctpenkoit 1 R 1 ]{

o003HauaeTcs yBeJIMYEHUE MTOKa3aHUM mpubopa, a CTpEsIKOH | —
YMEHBLIECHUE ITOKa3aHUM.

16. B menu, cxema KOTOpOW MOKa3aHa Ha PUCYHKE, COCITUHEHBI
uaeanbHas OaTtapes, Ba pe3ucTopa ¢ comportuBieHusmMu Ry = 10
Om u R2 = 20 Om u peocrat. [yinna peocrtara Lo = 10 cm, a ero
MaKCUMaJIbHOE CONPOTUBIICHUE Rr = 80 Owm. ComnpoTtuBieHue

710000 y4acTKa peocraTa npsMo IMPOMOPIMOHATIBHO €ro JUTUHE.

R, D&( ;)
1) Uemy paBHO oO01lee CONPOTUBIICHHUE LIEMH, €CIU MOJI3YHOK PeocTara HaXOAUTCA B HUKHEM
IOJIOKEHUHU, TOKa3aHHOM IyHKTHpHOW JmHMeH (cM. pucyHok)? OtBer Bblpasute B OM u
OKPYTJIUTE JI0 LIEJIOTO YUCIIA.

2) Ha xakoe paccrosiHue L HY>KHO CMECTUTh MOJ3YHOK PEOCTaTa M3 HUXKHETro HOJOXKEHUs JUIs

TOTO, 9TOOBI ITOKA3aHU UACAJIbHBIX BOJIBTMCTPOB ObUIH OIII/IHaKOBI)IMI/I? OtBeT BBIPA3UTC B MM U
OKPYTJIUTE OO0 LEJIOIro Yucia.

17. Onmnpenenute ob6mee conporuBieHue AB R 6r
AJNIEKTPUYUECKOM IIeTH, CXeMa KOTOpOH H300pakeHa Ha
PUCYHKE, NpU 3aMKHYTOM U pa3oMKHyToM Kitoue K. .
CuuTaiiTe CONpOTUBICHUE I U3BECTHBIM. 5k
K \ q
|
o™
A B#

18.Kakoe KOJTMYecTBO TETIOTHI BBIJICIUTCS B MPOBOIHUKE conpoTuBieHreM | OM B TeueHue

30 cexyHn nipu cuie Toka 4 A?

19. Pabora, coBepmieHHas TokoM 3a 600 cexynn, cocrapisier 15000 JIx. Yemy paBHa MOITHOCTh
ToKa?

20.HanpskeHne B Jkele3HOM MpoBOAHMKE iuHOH 100 cM m ceuenmeM 1 mmZpasro 0,3 B.
ViensHoe compoTuBieHue skemesa 0,1 Om*Mm?/M. Bplumcnute cuioy TOKa B CTalbHOM
MIPOBO/IHHKE.

21. JIBe olMHAKOBBIE TOHKHE COOMPAIOIINE JIMH3BI CIOKUIM BIUIOTHYIO TaK, YTO UX ONTHYECKUE
OCH COBNAJIM, U MOMECTUIIM Ha paccrosHue 12,5 cMm oT mpeamera. KakoBa onTuueckasi cuia
CHCTEMBI U OJTHOW JIMH3BI, €CIIH JICHCTBUTENBbHOE U300pakeHUE, TaBaeMOe CUCTEMOH JIMH3, OBLIO
B 4YeThIpe pa3a Oosblie npeamera?

22. JIBe NMH3BI, BBIIYKIYIO M BOTHYTYIO, CIIOKMJIM BIUIOTHYIO TaK, YTO UX OINTHYECKUE OCH
coBnayii. POKYyCHOE pacCTOSAHUE BBIMYKJIOM JIMH3bI 10 cM. Korga Takyro cucteMy MOMECTHIIN Ha
paccrosiHuu 40 cM OT mpeAMeTa, TO MO JAPYryl0 OT HEE CTOPOHY Ha SKpaHe MOJIyYHUJIOCh YETKOE
nzobpaxenue npeamera. OnpeaenuTh ONTHUYECKYIO CHITy BOTHYTOM JIMH3bI, €CJIM PACCTOSIHUE OT
npeaMerTa 10 3kpasa 1,6 M.

23. Ilpeamer pacnonoxkeH Ha paccrosHun 0,15 M oT pacceuBaromiell JUH3BI ¢ (POKYCHBIM
paccrosnuem 0,3 M. Ha kakoM paccTOSHHUM OT JHMH3BI IMOJy4YaeTcss M300pakeHHE IaHHOTO
npeaMera’?
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25. Ha pucyHke moka3aHbl TjaBHas onrtuyeckas ocb MM’

r
JIMH3BL, mpeaMer AB u ero m3obpaxenue A'B'. Omnpenenure 4
rpaduyuecKky TMOJIOKEHHE ONTHUYECKOro ILEeHTpa H (OKYCOB T
JINH3EI M B B M
26. Ha pucyHke IOKa3aHbl TJaBHas onrthyeckas ocb MM’ A
JIMH3BL, TpeaMer AB u ero mzobpaxenue A'B'. Omnpenenute
rpaduyecKky TMOJIOKEHHE ONTHYECKOro LEeHTpa U (OKYCOB B B'
JINH3HL. M l A
AJ
27. Ha pucyHke MokKa3aHO pacHoOJOXEHHE IBYX JHMH3. Fi1 -
rmaBHBIM (pokyc coOuparomeld nuH3bI, F>— rmaBHBIA (okyc \‘T
pacceuBaroniet 1uH3bl. [locTponTs nansHemMi xoa 1yda 4B . — :
F lﬁj F. | F
28. Ha pucyHKe MOKa3aHO pacHoJIOKEHUE IBYX JHH3 U XOJ B
ayya AB mnocne mnpenomieHuss B JMH3aX. llocTpouTh 4
JaJbHEUIUN Xon ayda EF
ﬁ o
c \
E
F D

9 kaacce

1. MOTOLMKIUCT Mpoexall YeTBEPTh MyTH 110 FTOPU30HTAIBHOMY YYacTKY IIOCCE CO CKOPOCTBIO
V1 = 80 xkm/u. Cnenyromue TpU YETBEPTH IIYTH OH €Xall B TOPY, JBUTASACH C MOCTOSHHBIM IO
MOJYJII0 YCKOPEHHMEM, MpUYEM KOHEUYHas CKOpOCTh OKa3zajoch paBHOW V2 = 40 xm/4. KakoBo
cpenHee 3HaueHHe <V> mokazaHuil cnugomerpa MoTouukna? OTBET NpeCTaBUTh B KM/U.

2. Komnona aBroMoOWiIed ABMXKETCS MO miocce co ckopocThto 90 km/u. nmua | kaxkmoro
aBTomobOmia paBHa 10 M. Ha peOpucrom ydacTke mocce aBTOMOOMIN ABMXKYTCSI CO CKOPOCTBIO
15 km/4y. KakuMm J1oykeH ObITh MUHUMAJIbHBIA MHTEpBaN AX MEXAy aBTOMOOMIISIMH, YTOOBI OHU
HE CTaJKUBAINUCH MPU BbE3JE HA peOPUCTHIN ydacTok mocce? OTBET MpeAcTaBbTe B €IUHHIIAX
CH.

3. ABTOMOOMITH 32 BpeMmst t HaOpast ckopocTh V U cpasy cTail TopMo3uTh. HaliTh IpoiieHHBIH 10
OCTaHOBKH IyTh, €CJIH IIPH TOPMOKEHUU YCKOPEHHUE BJIBOE OOJIbIIE, YEM MTPU pa3roHe?

4. BpolieHHOe Teno MpOoJIETeI0 MUMO TOYKH A BBepX, a yepe3 BpeMs t1 MMMO Hee BHM3.
Hackonbko BbIlle Touku A HaxoauTCsl Touka B, ecnu BpeMs mposieta MUMO Hee U BHM3 paHo t2.
YckopeHue cBOOOIHOTO ManeHus J.

5. YacTtuia HayMHaeT ABW)KEHHE U3 Hadajga KOOpJMHAT.
['paduk 3aBHCHUMOCTU CKOPOCTH OT BPEMEHH IMpUBEJEH Ha
pucynke. Haliqute Bpems, yepe3 KOTOpoe 4acTHIa BEPHETCS
B HayaJI0 KOOPAMHAT.

6. Teno, nMes:t HEKOTOPYIO HAYaJIbHYIO CKOPOCTh, TBMXKETCS paBHOYCKOPEHHO. 3a Bpems t Terno
IPOILIO MYyTh S, MPUYEM €ro CKOPOCTh yBeJINYMIIach B N pa3. Haiitu yckopenue Tena.

7. Kot Jleomonpa O6exxait mo mpsiMoit topore u3 myHKTa A. BHauane oH B TeUeHHE MPOMEKYTKA
BpeMeHH T = 1 ¢ Gexan ¢ yckopenueM a = 1 m/c? (6e3 HauanpHOI ckopoctn). ITocie 3Toro ou
HavajJl TOPMO3UTh TaK, YTO €ro YCKOPEHHE CTaj0 PaBHBIM IO BEIHUYUHE 2a, U CIIYCTSI HEKOTOPOE
BpeMs OH BEpHYJICS Ha3a/ B MyHKT A. UeMy paBHa cpefiHsAs MyTeBasi CKOPOCTh koTta Jleononpaa?
8.Kamenp OpollleH BEpTHKAIBLHO BBEPX C MOBEPXHOCTH 3€MJIM CO CKOPOCTHIO 5 M/C, Ha KaKylo
BBICOTY MOAHUMETCS] KAMEHbB, KOT/Ia €r0 CKOPOCTh YMEHBIIUTCS 10 3 M/C?
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9.IToe3n vepe3 10 ¢ mocne Hayama ABWXKEHUs TpuoOpeTtaeT ckopocth 0,6 m/c. Yepes kakoe
BpeMs OT Hayasa JABMXKEHUS CKOPOCTb M0€3/1a CTaHeT paBHa 3 m/c?

10.3a kakoe BpeMs aBTOMOOHIIb, IBUTasCh M3 COCTOSHUS TI0KOs ¢ yckoperueM 0,6 M/c?, mpoiiner
nyTh 30 Mm?

11.M3 kpaHa KamaroT KaIljli BOJbI, BTOpas Karulsl Havana JaBikeHue uepe3 0,2 ¢ mocie mnepBoil.
KakoBa CKOpOCTh JBHYKEHHS NEPBOM KAl OTHOCUTENBbHO BTOpod uepe3 0,6 ¢ mocie Havana
JIBUKCHHSI TEpBOM Kaliii M B Kakyld CTOPOHY HampaBlIeH BEKTOpP JTOM CKOpPOCTHU?
ConpoTuBieHHEM BO3/lyXa IPEHEOPEYb.

12.Kamenb, Maccoli 3 Kr. OpOCHIIM ¢ Ha4aJIbHOM CKOPOCThIO Vo 1O YTIIOM aK ropu3oHTy. Haiitu
JAJIBHOCTB MOJETa, MAKCUMaJIbHYIO BBICOTY MOABbEMA U IPOJAOKUTEIBLHOCTD MOJIETA KAMHS.
13.ITo TOpu3OHTAIBLHON MIEPOXOBATOM MOBEPXHOCTH PABHOMEPHO TOJKAIOT Opycok Maccoi 20
KT, IPUKJIabIBasi K HEMY CUJTY, IO yriioM 60° Kk BepTuKainu (cBepXy BHU3). MOyib CUIIbl paBEeH
100 H. Yemy paBeH MOyJIb CHIIBI, C KOTOPOW OPYCOK JTaBUT HA MMOBEPXHOCTH?

14 Haiinute cKOpOCTb OBUKEHMS CIIyTHMKA 3€MJIM 110 KPYroBOW OpOMTE, Ha BBICOTE, paBHOU
pannycy 3eMiIn.

15. U3BecTHO, 4TO OJUH 00OPOT BOKPYT CBOEW ocu JlyHa coBepiIaeT MpUMEpHO 3a 28 3eMHbIX
CyTOK, a Macca Jlynsl cocraBnsier 1/81 maccrl 3emin. Ha opOuTy kakoro paguyca HaJo BEIBECTH
cnyTHUK JIyHBI, 9TOOBI OH BCE BpeMs «BHCEI» HaJ OIHON M TOHW K€ TOYKOW MOBEPXHOCTH?
H3BecTHO, UTO CIIYTHUKU 3€MIIM, «BHCSIIHME» HaJ OJAHOW W TOW >K€ TOYKOH MOBEPXHOCTH,
JeTaroT 1Mo opoure paguycom Rz =42000 km

16. B arrpakuuoHe uenoBek maccoil 60 Kr IBUKETCS Ha TEJIEKKE IO PelibcaM U COBEpIIaeT
«MEpTBYIO NETJIIO» B BEPTUKAJIBHOM IIOCKOCTU IO KPYrOBOW TPAEKTOPUU PaJUYycoOM 25 M.
KakoBa cuiia naBneHus: 4enoBeKa Ha CHUACHHE TENIeKKU MPU CKOPOCTU MPOXOKICHUS HUKHEH
Touku 10 M/c? YcKopenue cBOGOHOTO MaieHNs TIPHHATH paBHEIM 10 M/c?

17. HeOGospmoit Opycok Maccoi m = 1 Kr HayuHAeT
COCKaJIb3bIBAaTh C BBICOTHI H 1o rmaaxoil ropke, mepexoisiiei B
MEPTBYIO MeTIo (CM. pUCYHOK). OmpenenuTe BBICOTY TOopku H,
€cIii Ha BbIcoTe N = 2,5 M OT HWKHEH TOYKH METJIM OPYCOK TaBHUT
Ha e€ cTeHKy ¢ cwiioit F =5 H, paguyc okpyxHocti R =2 m.
Crenaiite pUCYHOK C YKa3aHMEM CHUJI, OSICHSIIOIIMN pelIeHuE.

18. 13 aByX pOBHBIX JOCOK CJeNaH Ken00, MpeCTaBISIOMNUN
coboit aByrpaHHblii yroa c¢ pactBopoMm 20=90°. XKemnob
3aKpeIuIeH TaK, 4TO €ro pedpo TOpPU30HTAIbHO, a JIOCKH
CUMMETPUYHBl OTHOCUTEJIIBHO BepTHKanu. B xenobe Ha
OOKOBOI MOBEPXHOCTH JISKUT LIUIUHAP Maccoit M=1 kr.

KoadduumeHnt tpenuss mexay nockamu U muiauHiapoMm paBeH p=0,2. K topmy muimzzapa
NpUJIOKEHa TOPU3OHTAJIbHO HampaBleHHas cuina F=3 H. Haiigure Momymnp yckopeHus
LWIMH]IpA.

19. Baronerka maccoi M =900T cBs3aHa HEBECOMOH W

HEPACTSHKUMOM HUTBIO € Ipy3oM Maccod M. Ecim Baronerky

TOJNIKHYTH BJIEBO, TO OHA OYJET JBUTAaThCS C YCKOPEHHEM 2 M/c?,

€CIIM TOJIKHYTh BIPaBO, TO €€ CKOPOCTb OyAeT MOCTOSHHOM. m
Haiitn maccy rpysa m.

20.Pr16ak, maccoii 80 Kr. nBurasch mo jgojke cienai 6 maros. Ha ckosbKo 111aroB nepeMecTuTest
JIOJIKA OTHOCHUTEIILHO HEIMOABMKHOM BOJBI, €CIIM Macca JIoaku 240 kr.

21.11Tap, Maccoif M, JBUTasCh CO CKOPOCTHIO Vo CTAIKUBAETCS C JPYTUM HEMOABMKHBIM IIAPOM,
maccoi 2m. KakoBa cKOpocTh 00OMX IIapoB IOCIE CTOJKHOBEHHUS, €CIM ylap MpsSMOH,
[EHTPaIbHBINA, a0COIIOTHO YIIPYTHii?

22.CxnoH xonma umeer yron HakiaoHa a = 30° x ropusonry. B cTopoHy BepIIMHBI GpOCaIOT
KaMeHb 11071 yriioM « > 30% k ropu3oHTy, M HauaabHOM ckopocThio Vo. HaiiTh paccrosHue Ha
KOTOPOE YJIETUT KaMEHb OT MecTa OpOocaHus.
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23. TeHHUCHBIN M4 OpOCArOT MOJ YTJIOM @ K TOPU30HTY C HadajdbHON CKOPOCTHIO Vo B CTOPOHY
U7ealbHO I1aJIKON CTeHbI, pacCTOsiHUE A0 KoTopoii L. Ha kakom pacctosiHuu ot Mecta OpocaHus
ynaaeT msa?

24. HauanpHasi CKOPOCTh CHapsi/a, BBIMYILIEHHOTO U3 MYIIKH BEPTUKAIBLHO BBEPX, paBHa Vo = 20
M/c. B Touke MakCHMMaJIbHOTO MOJBEMA CHApPS Pa30pBajICs Ha JBa OCKOJKA, MAcChl KOTOPBIX
oTHOCATCS Kak 1:4. OCKOJIOK MEHBIIEH MacChl MOJEeTe] TOPU3OHTAIBHO cO cKopocThio Vi = 10
Mm/c. Ha kakoM paccTOSIHUM OT TOYKH BBICTpEJa yHajaeT BTOPOH ockonok? CYuTaTh NOBEPXHOCTh
3eMJIU TIJIOCKOW ¥ TOPU30HTAJIBHOM.

25. CHapsg maccoil 2m pas3pbIBaeTCsl B IMOJNETE HA JIBE pPaBHBIC YacTH, OJHA W3 KOTOPBIX
MPOJOHKAET ABMKEHUE IO HAMIPABJICHUIO JIBIYKEHUS CHApsa, a Apyras — B MIPOTHUBOIOJIOKHYIO
CTOpoHY. B MOMEHT pa3pbiBa CyMMapHasi KHHETHYECKasi YHEPIHUs OCKOJIKOB YBEITMYMBACTCS 32
cu€T SHepruM B3phiBa Ha BenWYMHY AFE. Moaynb CKOPOCTH OCKOJKa, IBUXKYIIETOCS I10
HAINpaBJICHUIO JIBIDKCHUsI CHAps/a, paBeH Vi, a MOAYJIb CKOPOCTH BTOPOTO OCKOJKAa paBeH V2.
Haiinute AE.

26. KameHp mMaccoil 6 Kr majiaeT co CKOPOCTBIO 8 M/C B TEIIGKKY C -
neckoM oOmeld wmaccoir 18 kr, MOKosmIylocs Ha TIAJAKUX .ﬁ_.
TOPU30HTAJIBHBIX pelibcax (CM. PUCYHOK). BekTop ckopocTu KamHs v
HEMOCPEICTBEHHO Tepe] majeHueM coctabiseT 60° ¢ rOpU30HTOM. I:I?J:D:I
Ornpenennure KUHETUYECKYIO DHEPrUI0 TEJIEKKH C KaMHEM IIoClie

najieHus B He€ KaMHSI.

27. Bpycok maccoit My = 500 r cockanb3bIBacT MO HAKIOHHOM ITIOCKOCTH ¢ BBICOTHI h = 0,8 M u,
JBUTASICh IO TOPU3OHTAIBHOW MOBEPXHOCTH, CTAKUBAETCSA C HEMOJIBHUXKHBIM OpYyCKOM Maccoit
m2 = 300 r. Cuyutasi CTONKHOBEHHE aOCOIFOTHO HEYIIPYTUM, ONPEACTUTE OONIYI0O KHHETHIECKYIO
SHEPrui0 OPYCKOB MOCIE CTOJIKHOBEHHs. TpeHuem npu IBHMXKEHHH MpeHeOpeub. CuuTaTh, YTO
HAKJIOHHAS TUIOCKOCTH TIABHO NIEPEXOANUT B TOPU3OHTAIBHYIO.

28. Tlo rimakoi TOPU30HTAIBLHON IIOCKOCTH CKOJIB3UT MIAPUK MAacCOi M = 1 KT CO CKOPOCTHIO V
= 5 m/c. OH UCHBITBIBAET J1000OBOE aOCONIOTHO YNPYroe CTOJIKHOBEHUE C JIPYTHUM IIApUKOM
Maccoid M = 2 kxr, KOTOpBIH 10 CTOIKHOBEHHS okouscs (cM. puc.). [locie aToro BTopoii mapux
yIapsieTcsl 0 MaCCUBHBIN KYCOK TUIACTUIINHA, MPUKIEEHHOTO K TIIOCKOCTH, U MPUJIMIIAET K HEMY.
Kakoe koJM4YecTBO TEIUIOTHI BBIIEIWIOCH B MPOLECCE MPUIIUIIAHKUS BTOPOTO IIAPHKA K KYCKY
MJIaCTUIIMHA?

29. Ilpu BBIOTHEHHH TPIOKA «JIeTarommii BEJIOCHUITENCT» TOHIINK IBMKETCS MO TPaMIUIUHY
MO/ ACMCTBUEM CHJIBI TSXKECTH, HAUMHAS ABUKEHUE U3 COCTOSIHUS MOKOA ¢ BbIcOoThl /. Ha kpato
TpaMIUIMHA CKOPOCTh TOHIMKA HampasiieHa mon yriaoma = 60 "k ropusonty. [IponereB mo
BO3/1yXY, FOHIIMK MPU3EMIIIETCS HA TOPU3OHTAJIbHBINA CTOJ, HAXOJSUIUICS HAa TOW K€ BBICOTE,
4T0 M Kpail TpamruinHa. KakoBa MakCHMMalbHO BO3MOXKHAs BBICOTAa mojieTa h TOHIIMKa?
ConpoTuBJICHHEM BO3/lyXa U TPEHUEM MPEHEOpEUb.

30. Topka ¢ mAByMs BepIIMHAMH, BBICOTHI KOTOpPbIX hu h/2, mokowtcs Ha riIagKoOM
TOPU30HTAJIBHOM MMOBEPXHOCTH cTouia (cM. puc.). Ha mpaBoli BepinHe TOPKU HaXOAUTCS MOHETA.
OT HE3HAYUTETHHOTO TOTYKA MOHETA U FOpPKa MPUXOMAST B IBUYKEHUE, TPUUYEM MOHETA JIBUKETCS
BJIEBO, HE OTPBIBASICh OT IJIaJKOM MOBEPXHOCTH TOPKHU, a OCTYNATEIBHO JABMXKYILAACS FOpKa HE
OTPBIBAETCA OT CTOJIa. B HEKOTOpPHII MOMEHT BPEMEHM MOHETa OKa3ajach Ha JIEBOM BEpIIMHE
rOpKH, uMes ckopoctsb V. Haliiute ckopocTh TOPKH B STOT MOMEHT.
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31. Manenpkuii mapuk maccod M=0,3 Kr mojBemIeH Ha JIETrKOH , s
HepacTsDKUMOW HuTH JunHOU 1=0,9 M, KoTOpas paspeiBacTcs MpH m_~" !

cune HaTsbkeHuss To = 6H. Illapuk oTBeAEH OT MOJOKEHUS - :
paBHOBecUs (OHO TMOKa3aHO HAa PUCYHKE MYHKTUPOM) M OTITYIIEH. A ar
Korga mapuk mNpoXOAUT TIOJIOKEHWE paBHOBECHs, HUTh TITITIIII T T

00pBIBaeTCs, M MIAPUK TYT ke aOCOIIOTHO HEYNPYro CTATKHUBACTCS
¢ Opyckom maccoit M= 1,5 kr, aexaiyumM HeMOoABMIKHO Ha TJIAKOU
TOPU30HTAIILHOW MOBEPXHOCTH cToyia. KakoBa ckopocTh U Opycka
nocne ynapa? Cumutarh, 4To OpYCOK IOClie yAapa IBUXKETCA
MOCTYIATEIBHO.

32.locka maccoii 0,8 KI' MIApHUPHO TMOJBENIEHA K TMOTOJKY Ha
nerkoM ctepxkHe. Ha mocky co ckopocteo 10 M/c Haieraer
IUTACTUIIMHOBBIM mapuk Maccod 0,2 KT W TNpHIMNaeT K Heil.
CKopoCTh IIapuKa IMepea yaapoM HarpaBiieHa moj yriaom 60° k
HOpMaJIM K JOCKe (CM. PUCYHOK). UeMy paBHa BBICOTa MOAbEMa
JIOCKA OTHOCHUTEJIBHO TOJIOKEHHUS PAaBHOBECHS TOCIIE COyaapeHus?
OTBeT yKaXuTe B METpax C TOYHOCTBIO JO JABYX 3HAKOB IOCIIE
3anATON

33. Crepxkenb Maccoit m = 9 xr u ymHOM 1 = 1 M 3

JEKUT Ha JBYX onopax. OaHa U3 HUX HAXOIUTCS S —
y JIEBOTO Kpas CTepXxHS, a Jpyras - Ha A

paccrosinuu a= 10 cm ot npasoro kpas. C kakoi
CUJION JIEHCTBYET Ha CTEPKEHb KaXkaast U3 onop?
34. CrepxeHb TIOCTOSHHOTO CEYCHHUS, JIeBas
YacTh KOTOPOTO M3TOTOBJIEHA M3 ATIOMHUHHUS (pa
= 2700 xr/m3), a npaBas u3z meau (pmen = 8900 \m"‘mm"‘ i
Kkr/M3), ypaBHOBeIlleH Ha omope. J[arHa yactu u3 Ve
amromunusi paBHa 50 cm. KakoBa mqimHa Bcero ims
CTEPKHS?

35. Ha peruare maccoit 3m BUCST J1Be JIbAWMHKH (CM. prC.). TOUKa OMOPHI IEIUT phIuar B
cootHomeHuu 1:2.K KopoTkoMy Tuieuy pblyara moJiBelieHa JbJuHKa Maccoi 4m

1. Kakyro Maccy 10mKHA UMETh JIBJIMHKA, TIOJIBEIICHHAS K JUIMHHOMY IIeYy, YTOOBI CHCTEMa
HaXOJuJIackB paBHOBecun?2. JIbAMHKN OJJTHOBpEMEHHO Ha4yalld HarpeBaTh. Bo ckoibKo pa3
JIOJDKHBI OTINYATHCSI MOIITHOCTHUIIOABOUMOTO K JIbIMHKAM TeTuTa, YTOOBI paBHOBECHE

COXpaHI/IJ'IOCL? .HB,[[I/IHKI/I HaxXOIATCA IMPUTEMIICPATYPC IIJIABJICHU.
3m

Bem & b

36. HepaBHoIIeune BEChl HAXOAATCSl B paBHOBECHH. Eciy Ha JIeByIO MX YalIky MOJOXHTH TPY3,
TO OHYpaBHOBeIIMBaeTcs rupeit Maccsl 20 r. Ha mpaBoil yamke. Eciau 3TOT ke rpy3 MOJIOKUTh Ha
IIPaBYyH YAaIIKYBECOB, TO OH YPaBHOBEIIMBAETCS rupeil maccel 45 r Ha jeBod 4damke. KakoBa
Mmacca rpysa?

37. Ha 3emie nexut GpeBHO, TOPIBI OpPeBHA HMEIOT pasHble guameTphl. OobeM 6pesHa = 0,2 M2,
cpenHssa mnoTHOCTH 450 kr/M3. UT06BI MOMHATH OMH Kpaii 6peBHa HeobxomuMa cuna F1 = 350
H. Haiitu cuny F2, koTopyo HEOOX0IUMO TPHIIOKHUTH, YTOOBI TPUIIOIHATH BTOPOU Kpail.

T

AT

10 kaace

1. B kanopumerpe cMemanu aecATh nopuuil Boasl. IlepBas mopuus umena maccy m = 1 r u
temriepatypy t = 1 °C, BTopas — maccy 2m u Temneparypy 2t, Tpetbst — 3m u 3t, u Tak gaiee, a
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necaras — maccy 10m u temneparypy 10t. Onpenenure yCTaHOBUBIIYIOCS TEMIIEPATYPy CMECH.
[TorepssmMu TENIOTHI IpEeHEOPEUb.

2. Ins momnmepkaHusi B JOME TOCTOSHHOM TemmepaTypel 1 = +20 °C B meuky Bc€ Bpems
MOAKIaABIBAIOT ApoBa. [Ipu moxosoganuu Temneparypa Bo3ayxa Ha yJdile MOHMKaeTcs Ha At =
15 °C, u gy nogaep>kaHus B I0OM€ IIPEKHENH TeMIIepaTypbl IPUXOAUTCS MOJKIaAbIBaTh IPOBA B
1,5 pasa uame. OmnpenenuTe TemmepaTypy BO3AyXa Ha yinuie Npu noxosoxanuu. Kaxas
TeMIepaTypa ycTaHOBUJIach Obl B JOME, €clid Obl JpOBa MOAKIAIBIBAIN C MPEKHEH 4acTOTON?
Cuuraiite, YTO MOLTHOCTH MEPEIavd TEIUIOTH OT KOMHATHI K YJIUIE TPONOPIIMOHAIEHA PA3HOCTH
UX TeMIeparyp.

3. Cocyn B dpopme kyba ¢ pedbpom 1 am Ha 2/3 3anmonHeH aba0M, uMetonuM Temneparypy 0 °C.
Tyna ObICTpo M0MIIK BOy, HMerolyto Temrneparypy +100 °C, u cocyn oka3ajcs 3ar0JTHEHHBIM
noBepxy. CuuTas, 4TO TEIJIOOOMEH C OKpYXarolled Cpeaodl OTCYTCTBYeT M 4YTO Jied He
BCIUIBIBAET, OMpPEAENUTE, BECh JIH JIE]] PacTaeT U Ha CKOJBbKO OIYCTUTCS YPOBEHb BOJIbI B COCYE
K TOMY BPEMEHHU, KOTJIa CUCTEMA MPUJIET B COCTOSTHUE TEIJIOBOTO paBHOBecHs. [ITOTHOCTH BOIBI
v aepa 1000 kr/m® u 900 kr/m® COOTBETCTBEHHO, YJI€JIbHbIE TEIUIOEMKOCTH BOJbI U Jibja 4200
Jx/(kr x °C) m 2100 x/(kr %X °C) COOTBETCTBEHHO, yJelbHAsI TEIUIOTA TUIABJICHUS Jbaa 335
kJK/KT.

4. Jlns oTomyieHHs OOBIYHON MOCKOBCKOH KBAapTHPHI MIOMmAnpio S = 63 M B Mecs| TpeOyercs
P CHIIBHBIX MOpo3ax, cyAs mno kButaHusaMm KKX, npumepno 1 rurakamopust temnotsl (1 kan
=4,2 JI)x). Ona nony4aercst B OCHOBHOM IIPH C)KUTaHUHM Ha MOCKOBCKHUX TEIJIOAIEKTPOCTAHIIMSIX
npupoaHoro raza — merana ¢ KII/[ n npeoOpa3zoBaHusi 23HEpruH 3K30TEPMUUECKON PEaKIUU B
Terioty okoio 50 %. YpaBHeHue »Tol xumMuueckod peakumu umeer Bua: CHs+20:
CO2+2H0+Q, rme Q = 1,33*1018 JIx. IlpeacraBum cebe, YTO mapbl BOJBI, MOTYYHBIIUECS B
pe3yJabTaTe CXKUTaHUsT METaHa, CKOHJECHCHPOBAINUCH, 3aMEP3JIM HAa MOPO3€ W BBINNAIU B BHJIC
CHEra Ha KpblIIlle JOMa, paBHOM M0 IJIOIIAAM KBapTUpe. byneM cuntarh MIOTHOCTh TAKOI'O CHETra
pasuoii 100 kr/m>. Kakosa Gyzner TommuHa h cios cHera, BEITIABIIETO 3a MECAIl B Pe3yibTaTe
3TOrO Ipouecca?

5. IBa cocyna oobémamu 20 i1 u 30 11, coequHEHHBIE TPYOKOW ¢ KPaHOM, COJIEpXaT BIIA’KHBIN
BO3/lyX MpH KOMHATHON Temmeparype. OTHOCUTENbHAs BIAXKHOCTh B COCyJdax paBHa
cootBeTcTBeHHO 30% u 40%. Ecnu kpaH OTKpBITh, TO Kakoi Oy/leT OTHOCHUTENbHAS BIaKHOCTh
BO3/lyXa B COCYyJax IIOCJ€ YCTAaHOBJEHHUS TEIUIOBOIO pPABHOBECHUS, CUUTas TEMIIEpaTypy
MOCTOSTHHOU?

6. [Ipouecc 1-2 ¢ uaeanbHBIM Ta30M, W300paKEHHBIA Ha P-—V-
auarpamme, uMeeT Bua npsmoi uauu P(V), coeauHsIomei 1Be
touku (1 u 2), nexamue Ha ogHOU u30TepMe. Bo ckoibko pa3s np, L
MaKCUMaJIbHasi TeMIlepaTypa Im B 3TOM IIPOLIECCE TMPEBBIIIACT
temneparypy To Ha wusorepme? Ilapamerpsl Touek 1 u 2
(maByeHust 1 0OBEMBI) IPUBEICHBI HA PUCYHKE, N = 3. Pt

nl’ iy
7 OuH MOJIb OJHOATOMHOTI'O HI€ATBHOTO T'a3a NMEPEeBOAAT U3 COCTOSHUS |1 B COCTOSHUE 2 TaKUM
o0pa3oM, 4TO B XOJ€ Mpollecca NaBJICHHWE ra3a BO3pacTaeT MPSMO MPOIOPIHUOHATIHHO €ro
00béMy. B pesynbraTe IUIOTHOCTH Taza yMmeHbIIaeTcs B o = 2 pasza. ['a3 B xoje mpoliecca
noiyvaet KonudecTBo TerutoThl Q = 20 x/[x. KakoBa remmneparypa ra3a B cocrostaun 17
8. [lns n306apHOTrO HarpeBaHus rasa, KoJIn4ecTBo BemecTBa koroporo 800 monb, Ha 500 K emy
co00ImMIN Konm4ecTBO TermoTsl 9,4 M/[x. Onpenenuts npupaiieHlue ero BHyTpeHHEN YHEPTHH.
9. /IBurasice MeX1y ABYMsI TOUKaMHU B 3JIEKTPHUUECKOM TI0JI€, 3JEKTPOH MPUOOpEN CKOpocTh V=
2000 kM/c. UeMy paBHO HampsDKEHHE MEXTY STHMHU ToukaMu Me= 9,1x10 3kr, e = 1,6x10° K.
10. Mexnay JOByMs TOYEYHBIMHM 3apsUKCHHBIMH — TEJlaMH  CHJIAa  DJIEKTPOCTaTHYECKOTO
B3aumojieiicTBus paBHa 12 MH. Ecnu 3apsin ogHoro tena yBeauuyuTh B 3 pasa, a 3apsj APYroro
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TeJa YMEHbIIUTH B 4 pa3a U pacCTOSHHUE MEXKIY TellaMd YMEHBIIUTh B 2 pa3a, TO KakoBa OyneT
CuJIa B3aUMOJEHCTBHS MEXKY TEIIAMH.

11. YeTpipe 0IMHAKOBBIX 3apsi/ia BEIMYHMHON (] paCIOJI0KEHbI HA OJIHOM MPsIMON HA PacCTOSHUU
a apyr ot apyra. Haiitu 3HEpruro B3auMOJICUCTBUSA 3THX 3apsSI0B.

12. TloTeHuman 5JIEKTPUYECKOrO IMOJISI MOBEPXHOCTU METAJUIMUECKON 3apsbKeHHOM cdepsl
paauycom10 cm paBen 4 B. KakoBbl 3HaueHUs MOTEHIIMAJa Ha PACCTOSIHUM 5 CM OT IIEHTpa
cthepsl 1 Ha paccrossauu 20 cM OT HeHTpa chepbi?

13.B pe3ynbraTe HEKOTOPOTO MpoLecca CPeHssl KHMHETHYECKash >HEPrus MOCTYNaTeIbHOTo
TEIJIOBOTO ABM)KEHUS MOJIEKYJ MJI€aTbHOIO ra3a yMEHbIIWIACh B 3 pasa, a 1aBlieHUuE BO3POCIIO B
2 pasza. Bo ckonbko pa3 M3MEHWIAch KOHIIEHTpAalUs MOJIEKYJ Ta3a, €CJIM YHUCJIO MOJIEKYJ
0CTaJI0Ch HEU3MEHHBIM?

14.0auH MoJIb MI€ATBHOTO OJAHOATOMHOIO ra3a, Haxojsuierocs npu temmeparype +27 °C,
M30XOpHUYecKku HarpeBaroT. Omnpenenure, BO CKOJIbKO pa3 M3MEHUTCS TEeMIIepaTrypa 3TOro rasa,
€CJIM B TOM IIpoIlecce COOOMMTh Ta3y KoimmuecTBO TeruioTsl 11218 k. OTBeT OKpyrimTe 10
EJIOT0 YKca.

15. Manenpknii mapuk ¢ 3apsgom ( = 4*10°% Kn n YLLLLLLLL,

Maccoil 3T, MOABEUIEHHBI Ha HEBECOMOM HHUTH C
koddpurmenTom yrnpyrocta 100 H/M, HaxoguTcst MexIy
BEPTUKAIbHBIMU IJIACTUHAMHU IIJIOCKOTO  BO3AYIIHOTO _
KOHJZCHCAaTopa.  PaccrosHme  MeXIy  OOKIaIKamu i
KoHZeHcaTopa S5 cMm. KakoBa pa3HOCTh NOTEHIMATIOB

MEXIy OOKITagKaMi KOHACHCATOPa, €CIH Yy/UIMHEHHUE

HutH 0,5 MM?

16. 1o rmaakol TOPU3OHTAIBHON HAMIPABISIONICH JITHHON

2| ckonmb3uT OyCHHKA C MOJOKHUTENBHBIM 3apsiioM Q>0 u

Maccol M. Ha KoHIaXx HampapIAOMEd HaXOIATCS

MONOKUTENbHBIE 3apansl >0 (cM. pucyHok). bycunka '
coBeplIaeT Majble KoJeOaHUsl OTHOCUTEIBHO IOJIOKEHUS
paBHOBecHsl, NepHoja KOTOopelix paBeH 1. Uemy Oyner
paBeH Mepuoj KoyiebaHMM OYyCHHKM, ecliu ee 3apsij
YMEHBIINTSH B 2 pa3a’?

17.1lonst mapuxk Maccod M = 0,3r c¢ 3apsagom q = 6 HKn 1aBuxkercss B OZHOPOJHOM
TOPU30HTAILHOM 3JIEKTPUYECKOM T0JI€ M3 COCTOsIHMA MoKos. Tpaekropus mapuka oOpasyeT ¢
BEePTHKAIBIO Yyroi o = 45°. Uemy paBeH MOIYJIb HAMPSIKEHHOCTH JIEKTPUICCKOTO ToJist £?

18. BHyTpu He3apsKEHHOTO METAINIMYecCKOoro Imapa pagaumycoMm 1 = 40 cM uUMEIOTCs JBe

T
C(bepnqecxne IIOJIOCTU paauycaMu 1, < ;1, PacCIioJIOKCHHBIC TaKUM 06pa30M, qTO HX

I
iy

I

MOBEPXHOCTH TMOYTH CONPUKACAIOTCS B IIEHTpe mapa. B 1eHTpe OJHOW MOJIOCTH MOMECTHIIN
3apsa 1 = +1 uKu, a 3atem B nieHTpe Apyroit — 3apsaa 2 = +2 HKu (cm. pucynok). Haitnure
MOJyJb W HaIlpaBleHHE BEKTOpa Hampsik€HHocTH E snexTpocratmueckoro moist B Touke O
Haxojsmelcs Ha paccTosHMM R= 1 M OT HeHTpa IIapa Ha NEPHEHIUKYIApPE K OTPE3KY,
COEMHAIONIEMY LIEHTPHI ITOJIOCTEH.

i1
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19. [Inockoe mudINEKTpUUECcKoe KOIbIO0 paaumycoM R = 1 m 3apspkeno 3apsyiom = 1 HK,
PAaBHOMEPHO pACIpPENEIEHHBIM 110 MEPUMETPY KOJbLA. B HEKOTOpBI MOMEHT M3 KOJIbLA
YVAQIAIOT MaJICHBKUN 3apsDKeHHBIM Kycouek qiuHoM RA¢, rme Ad = 0,05 pang— yrom, mox
KOTOPBIM BHJIEH 3TOT KyCOYEK M3 LIEHTpa KOJIbLA, IPUYEM paclpeesieHue OCTAJIbHBIX 3apsioB
[0 KOJbLy He MeHsieTca. Ha CKoJbKO mociie 3TOro M3MEHUTCS M0 MOJIYJII0 HAaIpsSKEHHOCTh
JIEKTPUYECKOTO I10JIs B IEHTPE KobLa?

20. Ilmockoe AMAIEKTPUUECKOE KOJBIO paamycoM R = 1 M 3apspkeHo 3apsaom ( = 1 uKu,
PaBHOMEPHO pacHpele€HHBIM IO TMEepUMETPY Kojblla. B HEKOTOpbIE MOMEHT M3 KOJblia
YAQIAIOT MaJeHbKHM 3apspKeHHBbIM Kycouek minHout RA@, roe Ae = 0,05 pag— yroiu, nojg
KOTOPBIM BUJIEH 3TOT KyCOUYEK U3 LEHTpa KOJIblIa, U 3aMEHSIIOT €ro Ha JIPYrod, HeCyIInid TaKkoi
e 110 MOZYJIO0, HO IIPOTUBOIOJIOXKHBIH 10 3HAKY 3apsa. Ha ckoibKo mocie 3Toro u3MeHUTCS 1o
MOJTYJIFO HAMPSHKEHHOCTH 3JIEKTPUUECKOT0 TOJIS B LIEHTPE KOoJibLa?

21. Tpu mnapamnenbHBIX TOHKUX JUIMHHBIX IPOBOJA B -

CCYCHHUHU TMEPHEeHIUKYISIPHON UM IIOCKOCThIO HAXOMATCS /

B BEpIIMHAX pPABHOCTOPOHHETO TPEYrOJbHUKA (CM. '

PUCYHOK), ¥ TIO HHMM TEKYyT B OJHOM HampaBJICHUH Y

OJIMHAKOBBIE TOKH. BO CKOJBKO pa3 H3MEHUTCS IO 7 /v:j; /
MOJyJIIO cujia AMriepa, TeHCTBYOIIAs Ha €AMHUILY ITHHBI ) @fﬁ*{ f\“@/
npoBosia Ne 1 co croponsl mpoBojoB NeNe 2 u 3, ecnmu * 2
HampaBlieHHe Toka B mpoBojge Ne 2 u3MEHUTh Ha
POTUBONOJIOXKHOE?

27. B onexTpuueckoil cxeme, IMOKa3aHHOW Ha PHCYHKE, :
ko K 3aMkHyT. 3apsg konaencaropa = 2 mMxKi. 9J1C J_
Oarapeiiku 24 B, e€ BHyTpeHHee compoTuBieHue I = 5 Owm, 1 )
conmpotuBieHue pesucropa R = 25 Owm. Haiigure : H
KOJINYECTBO TEIJIOThI, KOTOPOE BBIJIENAETCS Ha Pe3UCTOpe

mocie pasMblkaHus Kiaroya K B pesynbraTe paspsaa
KoH/ieHcaTopa. [ToTepsimMu Ha U3ydeHue npeHedpeys.

28. barapess u3 4eTHIpEX KOHJEHCATOPOB AIIEKTPOEMKOCThIO C1 =

& &
2C, C2 = C, C3 = 4C u C4 = 2C nonakioueHa K HCTOYHUKY —”—‘—"—

noctostHHOTO ToKa ¢ DJIC E u BHYTpEeHHUM COMPOTUBJICHHEM I'(CM.

C, C
pucyHoK). OnpenenuTe sHepruro konaeHcatopa Ci ._I I_‘_I |;.

Er

29. JIBa MJIOCKHX KOHJEHCATOpa, eMKOCThI0 C KaKIblid, COSAMHIIN MapaljieNbHo. B onuH u3
HUX BCTaBWJIW IUAJICKTPUUECKYIO TUIACTUHY C MPOHUIIAEMOCTHIOE, 3aIOJHUBIIYIO BECh 00HEM
KoHAeHcaTopa. Kakoil eMKOCTH M Kak HEOOXOAMMO MOAKITIOYUTH TPETHH KOHAEHCATOpP, YTOOBI
€MKOCTb CUCTEMBI cTana paBHou 3C?

30. HaiiTi eMKOCTh CHCTEMbI KOHJICHCATOPOB, N300paKEHHOW HA PUCYHKE.

* CI\/Vz 2 ¢

C

o > Hi

N e e

31. Ompenenuth emkocTh Cx OECKOHEYHO IMHHOM CHCTEMBI OJUHAKOBBIX KOHICHCATOPOB,
eMKOCTbI0 C KaXKIbli, COEAMHEHHBIX JIPYT C APYTOM, KaK [MOKa3aHO HAa PUCYHKE.

C C
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32. K Bo3aymHOMy KOHAEHCATOpy, HampsbkeHue Ha kotopom Uo = 210 B, mpucoenunmiv
MapajuIeIbHO TAKOM K€ HE3apSKEHHBIM KOHJIEHCATOp, HO C AUAJIEKTPUKOM M3 cTeksa. Kakosa
JTURIIEKTpUYECcKasi IPOHUIIAEMOCTh CTEKJIa, €CIIM HalpsbKeHHue Ha 3axumax Oarapeu cramo U=30
B?

33. barapes ranpBannueckux 3yeMeHToB ¢ DJIC 15 B u BHyTpeHHuM compotusieHueM 5 Om
3aMKHYTa MMPOBOJHUKOM, UMeromuM conpotusieane 10 Om. K 3axumam GaTapen MOAKIIOYEH
KOHJIEHCAaTOp eMKOCThIO 1 Mkd. Onpenenute 3apsii KOHACHCATOPA.

34. B cxeMme Ha pUCYHKE COMPOTUBIICHUE PE3UCTOPA U TIOJTHOE . .
comnpotusiieHue peoctara paBusl R, 3J1C 6arapeiiku paBHa E, . L
e€ BHyTpeHHee corpoTuBieHue HUUTOXHO (r=0). Kak Bemxyt e
cebs (yBenuuuBarTCH, YMEHBIIAIOTCA, ocTarTcs I : .
MOCTOSIHHBIMM) TIOKa3aHUS MACAIBLHOTO BOJIBTMETpA IpHU
NepeMelIeHIH JBI)KKA peocTara U3 KpallHero BEPXHEro B
KpaliHee HIDKHee moJjiokeHne? OTBET TMOsACHHUTE, YKa3as,
Kakue (pu3nmueckre 3aKOHOMEPHOCTH Bbl Mcmoib3oBasid AJs
0OBSICHECHUSI.

35.ConpoTHBICHHS BCEX PE3UCTOPOB B LIEMHU, CXeMa KOTOPOU
n300pakeHa Ha pPHUC., OJUHAKOBBI W paBHBI R = 15 Owm.
Haiiaure compoTuBieHue Henu Mexy ToukamMu A u B mocie
TOTO, KaK ObUI yAQJIEH MPOBOJHUK, COSTUHABIINMA TOUKH O 1

o".

36. BosibraMIiepHble XapaKTEPUCTUKH Ta30BbIX jamm JI1, J12 e

u JI3 mpu 10cTaToO4HO OOJIBIIUX TOKAX XOPOIIO OMUCHIBAIOTCS > 1
KBaJIpaTHYHBIMH 3aBHCUMOCTSMH U1 = al?, Us = 3al?, Us = 5{)_55
6al?, Tmeo— HeKoTOpas M3BECTHAs pa3MepHas KOHCTAHTA. x he
Jlammer JI2 u JI3 coenuuunu mapamienbHo, a jgammny JI1— '-
nociefoBareibho ¢ HUMH  (cM.  puc.). Omnpemenute I3
3aBUCHUMOCTh HANpPSHKEHHS OT CHJIBI TOKA, TEKYIIETO dYepe3

TAKOW y4acTOK IIEMH, €CJIM TOKU Yepe3 JIaMITbl TaKOBBI, YTO

BBIMOJTHSAOTCS BBINIIEYKA3aHHBIC KBAJAPATHUHBIC 3aBUCHMOCTH.

37. Ha pucyHke mpeAcTaBleH YYacTOK OSIEKTPUUYECKOU R =40u Rp=20m
nenu.KakoBo  oTrHomenme — KoimudectB  TermroThIQ1/Qa, |_|
BBIICTIUBIINXCS Ha pe3uctopax R u Rz 3a ogHO M TO ke &
BpeMsa? OKpYIJIUTE 10 IECSTHIX. |_l

fz=30m  Fa=40m

38.YuacTok 1emnu, cxemMa KOTOporo u300pakeHa Ha PUCYHKE,

cocTouT U3 TpéXx pesucropoB. ConpoTusieHue pesucropa Ri

paBHO 7 OM, conpoTuBieHHE pe3ucropa Rz, B 2 pa3a MeHbllIe R Ry Ry
COIIPOTHUBJIEHUS PE3UCTOpa Ri, a CONPOTUBIEHUE PE3UCTOPA
R3 B 2 pa3a meHbuie conpotuBieHus Rz, Uemy paBHO oO1ee
COIIPOTHUBJIEHUE 3TOrO yyacTKa Lenu?
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39.0nekTpuueckas 1eMb COCTOMT W3 JIBYX OJMHAKOBBIX R I, b,
BOJBTMETPOB U JIBYX aMIepMeTpoB. Mx nokasanms Ui = 10 e——] | @ @—ﬂ

B, U =105 B, I1 =50 MA, |2 = 70 MA COOTBETCTBEHHO. A
Onpenenure conpotusieHue pesucropa R. (Ilonyuure ana R N\
o0myro anredpandeckyro Gopmyiy.) @

40. MmeroTcs UCTOYHHMK TOKa HampsbkeHueM 6 B, peocrtat comporuBienuem 30 OM u aBe
JaMIIOYKH, Ha KOTOpBIX HamucaHo: 3,5 B, 0,35 A u 2,5 B, 0,5 A. Kak coGparb 1enb, 4To0bI
JaMIOYKY paboTanu B HOPMAJIBHOM pexume?
41. DnexkTpoaBUraTeNb MOJIbEMHOIO KpaHa padoraeT noa HanpspkeHueM 380 B, mpu aToMm cuiia
Toka B ero ooMoTke paBHa 20 A Kaxos KIIJI yctaHoBkH, eciii rpy3 Maccoit 1 T KpaH MmogHuMaeT
Ha BbIcOTY 19 M 3a 50 c?
42. Tpomnneitdyc maccoit 11 T ABMIKETCS paBHOMEPHO €O CKOPOCThiO 36 km/4. Haiitu crity Toka B
oOMoTKe jBwratens, eciu HanpsbkeHue paBHo 550 B uw KIIJ 80%. Kosddumment
CONPOTHUBJICHUS ABWKEeHMIO paBeH 0,02.
43. DIeKTPOKUISATHIBHUK CO CrlHpaiibio corportuBieHueM K=160 Om momectunu B cocy,
conepskamuii Bogy maccoit 0,5 kr npu 20°C, u BxiIrouniu B ceTh HampspkenueM 220 B. Kakas
Macca Boabl BRIKMIIHT 3a 20 muH, eciiv KIT/] xungrunsanka 80%?
44 TTpu KOpPOTKOM 3aMbIKaHHWU BBIBOJIOB T'aJIbBAHUYECKOTO JIEMEHTA CHJjla TOKa B LIEMM paBHA
2 A. Tlpy TOOKIIOYEHUH K BBIBOJAM TallbBAHWYECKOTO JJIEMEHTA JIIEKTPUYCCKOW JIaMIThI
JeKTpUYeCKUM compotubieHneM 3 Om cuna Toka B nenu paBHa 0,5 A. Ilo pesynbratam »THX
HKCIIEPUMEHTOB OIPEAEIUTE BHYTPEHHEE CONPOTUBIIEHUE ralbBAHUUECKOIO DJIEMEHTA.

11 kaace
1. Kosnona aBroMoOwWiieil IBWXKETCS MO Imocce co ckopoctbio 90 km/u. Jlnmua | kaxmoro
aBToMoOmig paBHa 10 M. Ha pebpucrom yuacTke mocce aBTOMOOWIM ABHIKYTCS CO CKOPOCTBIO
15 xm/4. Kakum gomkeH ObITh MUHUMANbHBINA HHTEpBaAJ AX MEX]y aBTOMOOMIISIMU, YTOOBI OHU
HE CTaJIKMBAJIUCh NP Bbe3Jle Ha peOpUCTBIN ydacTok 1mocce? OTBET MpeacTaBbTe B €IMHUIIAX
CH.
2. ABToMOOWIIb 32 BpeMs t HaOpai ckopocTh V U cpa3y cTall TOpMO3uTh. HaliTu npoiiaeHHsli 10
OCTaHOBKH IyTb, €CJIU IIPH TOPMOKEHUH YCKOPEHHUE BABOE OOJIbIIIE, YEM NP pa3roHe?
3. bporieHHoe Teno mposieTesio MUMO TOYKHM A BBepX, a yepe3 BpeMs t1 MHMO Hee BHM3.
Hackonbko BbIllIe TOUKH A HaxXOAUTCS TOuka B, ecinu BpeMs mposera MUMO HEE U BHU3 paHo to.
YckopeHue cBOOOAHOIO NaneHus g.
4. Yactuna HayMHAeT JBWKCHHE W3 Hayalla KOOPAMHAT.
I'paduk 3aBUCUMOCTH CKOPOCTH OT BPEMEHM IPHUBEACH Ha
pucyHke. Halinure Bpems, 4yepe3 KOTOpO€E 4acTULa BEPHETCS
B HA4aJI0 KOOPJIMHAT.

5. Baron, maccoit 30T, ABMKYIIHICS CO CKOPOCThIO 1,5M/C MO TOPU3OHTAILHON MOBEPXHOCTH,
ABTOMATUYECKM Ha XOJy CLEIUISIETCS C HENOJBM)KHBIM BaroHoM wmaccod 201. C kakou
CKOPOCTBIO JBUYKETCS CLENKa?

6. B pe3ynbTaTe B3phIBa KaMEHb pa3pblBacTCsS HAa TPH YacTH. [[Ba KycKa JIETAT TOJ MPSIMBIM
YIJIOM JIPYT K JPYTY: KyCOK Maccoil 1Kr co ckopocTbio 12M/c, KycOok Maccoi 2 KI cO CKOPOCThIO
8 M/c. Tpetuit Kycok otieraer co ckopocThio 40 M/c. KakoBa ero Macca v B KaKOM HampaBJICHUN
OH JIeTUT?

7. C nmoaku maccoit 150 kxr, ABMXKYIIEHCS CO CKOPOCThIO 2 M/C, TIPhITaeT MaJIbUMK Maccoit 50 kr,
JIBUTasiCb B TOPU30HTAJIbHOM HampaBieHuH. Kakoi cTaHeT CKOpPOCTh JIOAKU IOCJE MPbIKKA
MaJb4MKa, €CJIM OH MPBITHET C KOPMBI CO CKOPOCTHIO 4 M/c?

8. B arrpakiuone denoBek Maccoil 60 Kr IBIKETCS Ha TENEKKE MO pelbcaM U COBEPIIACT
«MEPTBYIO TETII0» B BEPTUKAIBHOM IUIOCKOCTH IO KPYrOBOW TPACKTOPHUU PAANYCOM 25 M.
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KakoBa cuiia naBneHus: yesnoBeKka Ha CHUACHHME TENIEKKU MPU CKOPOCTU MPOXOKICHUS HUKHEH
Touku 10 m/c? YckopeHre cBOGOIHOTO NaAeHus IPUHATE paBHbIM 10 M/c?.

9. Baronerka wmaccoift M =900r cBsizana HeBecOMOH WU
HEpacTsHKMMOM HUTBIO C Ipy30oM Macco M. Eciau BaroHerky
TOJNIKHYTh BJIEBO, TO OHA OYJET JBUTaThCS C YCKOPEHHEM 2 M/c?,
€CIIM TOJIKHYTHb BIPaBO, TO €€ CKOPOCTh OyAET IMOCTOSHHOM. m
Haiitu maccy rpysa m.

10. TeHHUCHBII MY OPOCAIOT TIOJ] YTIIOM @ K TOPU3OHTY C Ha4aJIbHOU CKOPOCThI0 Vo B CTOPOHY
U/IeaTbHO TIIaJIKOM CTEHBI, paccTosHuE 10 KoTopoi L. Ha kakoM paccTosiHum oT Mecta OpocaHus
ynajaer Msa?

11. Ha psryare maccoii 3m BuCAT ABE JIbAUHKU (cM. puc.). Touka Omopsl AEIUT phlyar B
cooTHomeHuu 1:2. K KopoTkomy Iiedy pbluara MojiBeiieHa JibJJMHKa Maccoi 4m

1. Kakyro maccy o/kHA MMETh JIbJMHKA, [O/BELIEHHAs K UIMHHOMY IUIedy, YTOObl CUCTEMa
Haxoauiack B paBHoBecuu? 2. JIbIUHKM OJHOBPEMEHHO Haudajil HarpeBaTb. Bo CKOJbKO pa3
JOJDKHBl OTJIMYAThCS MOILHOCTH IOABOJUMMOrO K JIbAMHKAM TeIjla, 4YTOObl paBHOBECHE

COXpaHI/IJ'IOCL? .HBI[I/IHKI/I HaxXoOATCA IIpU TEMIICPATYPEC IIJIaBJICHHA.
3m

& ~| & : & :
[%] dm R mlg:

12. Ha 3emile IeXHT GPEBHO, TOPIBI 6peBHA NMEIOT pasHble quameTphl. O6bem 6pesHa = 0,2 M2,
CpenHsis TUIOTHOCTH 450 kr/M°. UTOGBI MOMHSTH OIMH Kpaii OpeBHa HeoOxoamma cwna Fi = 350
H. Haiitu cuny F2, koTopyro HEOOX0IMMO MPHUIIOKUTh, YTOOBI IPUTIOIHATH BTOPOU Kpa.

13. Jlns mopnmepkaHusi B JIOM€ MOCTOSHHOM Temmeparypbl 1 = +20 °C B meuky Bc€ Bpems
MOJIKJIAJBIBAIOT ApoBa. [Ipu moxonoganuu TeMmneparypa Bo3iyxa Ha yiuile OHMKaeTcs Ha At =
15 °C, u st mojiepKaHus B JIOMe TIPEKHEH TeMIiepaTypbl MPUXOANUTCS TOAKIAIBIBATh APOBA B
1,5 pasa uame. Onpenenure TemiepaTypy BO3AyXa Ha yinuue Hpu noxoinomaHuu. Kakas
TeMIepaTypa yCTaHOBUJIAch Obl B JOME, €Clid Obl IpOBa MOAKIAbIBAIN C MPEKHEH 4acTOTOMU?
CumuraiiTe, YTO MOIIHOCTb MEpeayy TEIUIOTHl OT KOMHATHI K YIIHUIIE MPONOPIHMOHAIbHA Pa3HOCTH
UX TeMIIeparyp.

14. Cocyn B popme kyb6a ¢ pedpom 1 am Ha 2/3 3amonHeH J1ba0M, uMeronmM temneparypy 0 °C.
Tyna ObICcTpo m0MiIK BOIy, UMerolyto Temneparypy +100 °C, u cocyn okazalcs 3arm0oJIHEHHBIM
noBepxy. CuuTas, 4TO TEMJIOOOMEH C OKpyXarolled Cpeaod OTCYTCTBYeT M 4TO Jied He
BCIUIBIBAET, ONPEAEIUTE, BECh JIH JIEJ PacTaeT U Ha CKOJIBbKO OIYCTUTCS YPOBEHb BOJIbI B COCYHE
K TOMY BPEMEHH, KOI'/la CUCTeMa NPUIET B COCTOSIHME TEIUIOBOIO paBHOBecHs. [IOTHOCTH BOJIBI
1 npaa 1000 xr/m® 1 900 kr/M® COOTBETCTBEHHO, YeNbHbIE TEMIIOEMKOCTH BOABI M Jbaa 4200
JIx/(kr x °C) u 2100 x/(xkr %< °C) COOTBETCTBEHHO, yeibHas TEIUIoTa IUIaBleHus abaa 335
K JK/KT.

15. IIpomecc 1-2 ¢ upeanbHBIM Ta30M, U300pKEHHBIN Ha P—V-
auarpamme, uMeet By npsimoid auauu P(V), coeauHsomei 18e
touku (1 m 2), nexamue Ha OgHOU U30TepMe. Bo ckoibKko pa3s np, L
MaKCHUMalbHasi TeMIepaTypa ITm B 3TOM IIPOIECCE IMPEBHINIACT
temneparypy To Ha wusorepme? Ilapamerpsl Touek 1 u 2
(maByeHust 1 0OBEMBI) IPUBEICHBI HA PUCYHKE, N = 3. Pt

M

nl I
16 OnuH MOJL OJTHOATOMHOTO HJICAILHOTO Tra3a MEpeBOMAAT W3 COCTOSHUS | B cocrosHue 2
TakUM 00pa3oM, UTO B XOJIe Mpoliecca JJaBJIeHHE ra3a BO3pacTaeT MPSMO MPOMOPLHUOHAIBHO €ro
00béMy. B pesynbraTe IIIOTHOCTH raza yMmMeHblIaeTcs B o = 2 pasza. ['a3 B xoje mporecca
nosrydaeT kosmmuectBo Ternothl Q = 20 k/[x. KakoBa Temneparypa raza B cocrossaum 17
17. Ilnockoe audneKkTpuuecKkoe Koiblo paguycoM R = 1 M 3apspkeHo 3apsgoMm ( = 1 HK,
PaBHOMEPHO pACHpPEIENIEHHBIM II0 IEPUMETPY KOJIbLA. B HEKOTOpPBII MOMEHT H3 KOJbLA
yIAIAI0T MaJleHbKUH 3apspKeHHBIH Kycouek JIMHOH RA¢, rne A¢ = 0,05 pax— yrom, mox
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KOTOPBIM BHJIEH 3TOT KyCOYEK M3 LICHTpa KOJIbLA, IPUYEM PACIpPEACICHUE OCTAIBHBIX 3aps0B
II0 KOJIbLY He MeHserca. Ha CKOJIBKO 1ociie 3TOro M3MEHUTCS 110 MOIYJIIO HAIpsKEHHOCTh
JNEKTPUYECKOTO MOJISI B LIEHTPE KOJIbLa?

18. batapest u3 4eTHIPEX KOHAECHCATOPOB JJIEKTPOEMKOCThIO C1 =

G &
2C, C2 = C, C3 = 4C n C4 = 2C noakioyeHa K HCTOYHUKY —”—<—"—

noctosiHHOro Toka ¢ 3/1C E 1 BHYTPEHHUM COIIPOTUBIIEHUEM I(CM.

C, C
pucyHok). OnpenenuTe sHepruro konaeHcatopa Ci. ._I I_‘_I |;.

R
II

19. JIBa miocKkuX KOHJIEHCAaTopa, eMKOCThI0 C KaXJIbli, COCIMHWIN MapauieibHo. B oauH 13
HUX BCTaBHJIU JIUPJICKTPUUYECKYIO IUIACTHHY C MPOHHUIIAEMOCTHIOE, 3AIMOTHHUBIIYIO BECh 00BEM
KoH/ieHcaTopa. Kakoil eMKOCTH ¥ Kak HE0OXOJUMO MOAKIIOYUTh TPETUH KOHICHCATOP, YTOOBI
€MKOCTb CUCTEMBI cTaa paBHou 3C?

20. HaiiTi eMKOCTh CHCTEMBI KOHJICHCATOPOB, H3o6pa>1<eHHoﬁ Ha PUCYHKE.

AL,

N —F

21. BonpraMnepHbIe XapaKTepUCTHKH ra3oBbix Jam JI1, JI2 u
JI3 mpu 10CTaTo4HO OOJBIIMX TOKAX XOPOIIO OMHCHIBAIOTCA
KBaJpaTUYHBIMHU 3aBUcUMOCTIMH U1 = al?, Uz = 3al?, Us =
6al?, Tme o — HekoTOpas W3BecTHAs pa3MepHas KOHCTaHTa. 55\/
Jlammer JI2 w JI3 coemuuunu mapaiienbHo, a yammy JI1— '-
nocienoBatenbHO ¢ HUMH  (cM. puc.). Omnpexnenure
3aBUCHUMOCTb HAIPSKEHUsI OT CHJIbI TOKa, TEKYIIEro 4epes
TaKOM y4acCTOK IIEMH, €CJIM TOKH 4Yepe3 JamIlbl TaKOBBI, YTO
BBITIOJTHSIOTCS BBINICyKa3aHHbIC KBAIPATUIHBIC 3aBUCUMOCTH.
22. Ha pucyHKe MpeICTaBJIeH YYacTOK DJIEKTPHUECKOHN IeMu. Ry=40u Ri=20m
KaxoBo OTHOIIIEHUE KOJIMYECTB TermtoTeiQ1/Q2, —
BBIICTIUBIINXCS Ha pe3uctopax Rz m R3 3a omHO M TO ke

|_l

Bpemsi? OKpYIIUTE 10 1ECATHIX.

=7 fa=90m

23. Y4acToK IenH, cXxemMa KOTOpPOro M300pa)keHa Ha PUCYHKeE,
cocTouT u3 Tpéx pesucropo. CompoTuBieHue pesucropa Ri
paBHo 7 OM, conpoTuBieHHE pe3uctopa Rz, B 2 paza MeHblIe Ry| R+ R;
conpoTuBIieHus pe3uctopa Ri, a conpoTusienue pesuctopa Rs
B 2 pas3a MeHblle compotuBieHus Rz. Uemy paBHO oOmiee
CONPOTHUBIIEHUE ITOTO yJacTKa Ieru?

24. DnekTpuyeckas ILENb COCTOMT M3 JIBYX OJMHAKOBBIX n
BOJILTMETPOB U JIBYX amrepMeTpoB. Mx mokazanus U; = 10 B, 9——:——@— O
)
NG
©

U, =105 B, I1 = 50 MA, 1|2 = 70 MA COOTBETCTBEHHO.
Omnpenenure conpotusienue pesucropa R. (ITomyuute s R
o0mryro anredpanyeckyro Gopmyny.)

25. Tlo npsMonuHEHOMY TpPOBOIHHUKY JuHOM 1 M Teuér Tok |. Haiitm BenmumHy BekTopa
MarHUTHOW MHAYKIUKM B Ha paccTosHuuU 1 CM.OT €ro cepeuHbl.
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26. Camoné€r, ¢ pa3MaxoM KpbUIbeB L, JIETUT Ha OAHOW M TOM ke BBICOTE CO CKOPOCTHIO V,
BeprtukanbHasg cocTaBidmolmas BEKTOpa MarHMTHOM MHAYKUMM paBHa B. Haiitu pasHoCTb
MOTEHIIMAJIOB MEXAYy KOHIIAMH KPbUIbEB.

27. T1nockocTh MPOBOJOYHOM paMKH IUIOMIAJBI0 S, pacroyiokeHa MEPIEHAUKYISIPHO BEKTOPY
MarHUTHON MHAYKLWHU, BEJIMYMHA KOTOPOTo paBHa B. HaliTu BenuunHy 3JIeKTpUYECKOro 3apsija,
TIPOILIE/IIEr0 Yepe3 cedeHre paMKu IpH eé moBopote Ha yroi 90°,

28.Mexay [IByMS TOYEYHBIMH  3apsDKEHHBIMH  TeJlaMHd  CHJIa  AJIEKTPOCTATUYECKOTO
B3aumozeiicTeus paBHa 12 MH. Ecnu 3apsn ogHoro Tena yBenuuuth B 3 pasa, a 3aps]l Ipyroro
TeJa yMEHBIIUTh B 4 pa3a U pacCTOSHHUE MEX]Y TeJIaMU YMEHBUIUTH B 2 pa3a, TO KakoBa OyneT
cujia B3aUMOJEHCTBHS MEXKY TEJIAMH.

29.Ha pucynke npuBeaéH rpaduk 3aBUCHMOCTH TOK a OT [ mA
Bpemenn. Onpenenuts DJIC MHAYKIMK B UHTEpBANe BPEMEHH ok I N T
ot 15 no 20 c. |

20 g

10f=femmgemmmee -------j\J\:--i

" - v

G 3 10 13 m e

30.IIpssMmONMHEWHBIA MPOBOAHUK UIMHOW (0.5 M, MO KOTOpoMy TeuéT TOK 6 A, HaXOIUTCS B
OJTHOPOJTHOM MAarHuTHOM Imojie. Moaynp BekTopa MarHUTHOW MHAykuuu 0.2 Ti, mpoBOJHUK
pacnionoxen noa yriiom 30 rpan. k B.Kakosa cuiia, geiicTByromas Ha TpOBOTHUK?

31. HampamieHue CKOpOCTH IPOTOHA P, BIETEBIIETO B 3a30p MEXKIY ")
MOJIIOCAMU  MarHuTa, MepHneHIuKyIsipHo Bektopy B (cm. puc.). Kyna 5
HarnpanieHa JlelicTBytromias cuia Jlopenma? -
L1 —
p| | B
\__/_\
32. OTpuLaTeNbHBIA 3apsa HAXOIAUTCS B TMOJE JIBYX HEMOABUKHBIX 'y
3apsiIoB  TOJIOKUTENBHOTO W OoTpuIarenbHoro (cMm. puc.). Kyna -
HAIPaBIEHO OTHOCUTEIHHO PUCYHKA YCKOPEHHE —il
3apsna? B -

33. KakoBa pabora cuisl Jlopennia B 1 H, pelicTByromieil Ha 3JIEKTPOH, ABUTAIOIIAKCS 110 Jyre
muHOU 1 M?
34.]IBa MeTaNIMYeCKUX CTEPXKHS PACHOJOXKEHBI BEPTHKAIBHO W  3aMKHYTBI  BBEpXY
npoBOHUKOM. [1o 3TUM cTepxHsIM 0e3 TpeHHs M HapylIeHHsS KOHTAKTa CKOJB3UT MEepeMbIUKa
mmHoi 0,5 cM m maccoir 1 1. Beg cucrema HaxoIuTcst B OJIHOPOJHOM MAarHMTHOM IIOJIE C
unaykuuen 0,01 Tn, nepneHauKyIspHON MIIOCKOCTH paMKU. Y CTaHOBHUBLIAsICSI CKOpOCTh 1 M/c.
Haiitu conpoTuBienue nepeMbIuky.
35.B konebarenbHOM KOHTYpE 3aBUCHMOCTD CHJIBI TOKA OT BPEMEHH OTMCHIBACTCS] YPAaBHEHUEM 1
= 0,06sin10° mt. OmpemenuTh 4YACTOTY OSIEKTPOMATHUTHBIX KONeOAHMH M HHIYKTHBHOCTDH
KaTYIIKH, CTIM MaKCHMalbHast SHeprust MarHuTHOro most 1,810 4 JIxk.
36. Hampsokenue Ha OOKJaiKax KOHJAEHCATOpa B KOJEOATEIbHOM KOHTYpE H3MEHSeTCs I10
3akony u = 50cos10*nt. Emxocts konmencaropa 0,9 Mx®. HaiiTw MHIyKTHBHOCTh KOHTYpa M
3aKOH U3MEHEHUS CO BpPEMEHEM CHJIbI TOKa B LIEIH.
37.3apsan Ha oOKIaJKax KOHJEHcaTopa KoJeOaTeThbHOr0 KOHTYypa M3MEHSETCS 10 3aKOHY ( =
3-10 ~ 7 cos800xt. MumykTuBHOCT, KOHTYpa 2 I'n. IIpeHeOperasi akTHBHBIM CONPOTUBJICHHEM,
HAlTHU 3JEKTPOEMKOCTh KOHJEHCATOpa M MaKCUMaJlbHble 3HAYEHMS SHEPrHM IEKTPUUECKOTO
MOJIS1 KOHJIGHCATOPa U MAarHUTHOTO T10JIS KaTYIIIKH MHIYKTUBHOCTH.
38.Hampsbxkenne Ha oOKiIagkax KOHJAEHcCATOpa B KoJieOaTEIbHOM
KOHTYpe MeHseTcsl Mo 3akoHy U = 100cos10*mt. DmekTpoeMKocTh
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koHzeHcaropa 0,9 mx®d (puc. 49). HailTu MHIYKTUBHOCTh KOHTYpaA
U MAaKCUMAJIbHOC 3HAYCHUEC SHCPIrU MAariuTHOTO IOJIA KaTYIIKH. L

39. B konebaTenbHOM KOHTYpE MHIAYKTUBHOCTH KaTymku L = 2,5 .
MI'H, a emkxoctu koHaeHcatopoB C1= 2,0 mMx®D, C; = 3,0 mMkD.
Konnencaropsl 3apsauinu g0 HanpsbkeHuss U= 180 B n
3amkHyu kitod K (puc. 5). Onpenenure nepuon T co6CcTBEHHBIX o —
KojeOaHui W aMIUIMTYJHOE 3Ha4YeHHe CHIIbl Toka lo uepes
KaTylmKy. AKTHBHOE CONPOTHBIICHHE KOHTYpa MpPEHEOPEKUMO L
MaJio.
40. KonebaTenpHblii KOHTYp COCTOMT M3 KAaTYIIKM HHAyKTHBHOCTEIO L = 6 ¢ 10°TH u
KoHAeHcatopa emkocTeio C = 15 Mmx®. MakcumanbHas pa3HOCTh TMOTEHIMAIOB Ha
kouaeHcarope Um = 200 B. Uemy paBHa cuiia TOKa i B KOHTYpE, KOTJa Pa3HOCTh IMOTCHIIMAIOB
Ha KOHJIGHCATOpe YMEHbIIHMIAch B n = 2 pa3a? [lorepsimu sHepruu npeHeopeys.

41. KonzeHcaTop M KaTyllKa MHAYKTUBHOCTH I1OCJIEOBATEIbHO IMOJAKIIOYEHbl K HCTOYHUKY
nepeMeHHoro HampsbkeHus. Yacrory konebanmii yBenuuuBaioT oT 50 I'm mo 80 I'm. Kakx
M3MEHUTCS 3HaYEHHE aMIUIMTYAHOro Toka? Pe3oHaHncHas yacrora kosiebanuii pagHa 70 ',

42. Tpancdhopmarop noHmwkaetr HanpsokeHne ot 660 B mo 110 B. Bo Bropuunoit ooMoTke 180
BUTKOB. CKOJIbKO BUTKOB COJICPIKUTCS B €ro MepBUYHON 0O0MOoTKe? Omnpenenure Kodh HUIUEHT
TpaHchopMaIiu.

43. KoneOaTenpHBIA KOHTYp COCTOMT W3 KOHJEHcaTtopa eMKocThio 1,2 H® W KaTymku
UHAYKTUBHOCTbIO SMKI'H 1 conpotuBierueM 0,5 Om. Kakyioo MOIIHOCTH J0JKEH MOTPeOJIATh
KOHTYp, 4YTOObI B HEM MOJAJEPKUBAJIUCH He3aTyXarollMe TrapMOHUYECKHEe KoyieOaHus C
HanpspKeHUueM Ha KoHaeHcarope 10 B?

44 KakoBa JJMHA BOJIHBI AJIEKTPOMArHWTHOTO M3Iy4EHHUS KoJeOaTelbHOrO0 KOHTYpa, €CIU
KOHJIEHCATOP UMEET EMKOCTh 2 1P, CKOPOCTh N3MEHEHUS CUIIBI TOKA B KaTYIIKE WHIYKTUBHOCTU
paBHa 4 A/c, a Boznukaromas JJC unaykiuu cocrasiser 0,04 B.

45. I'py3 maccoil 0,4 kr, moiBelIEHHbI Ha MpyXuHe xecTKkocTh.ro 40 H/m, cosepuiaer
rapMOHHYECKHE He3aTyxarolue Kojebanus. B HauanbHbIH MOMEHT BPEMEHHU I'Ppy3 HaXOJIUTCS Ha
paccTosHUM 2 CM OT TMOJIOKEHUs paBHOBecus o oOmamaer sHeprued 0,5 Jlx. Hamucars
ypaBHEHHE TapMOHUYECKUX KoyieOaHWIl Ipy3a M 3aKOH HM3MEHEHHs BO3Bpalllalolledl CHUJIbl OT
BpeMmeHu. Haiitu HauOonbliee 3HaueHHe BO3Bpallarolledl cuibl M ee 3HaueHue uepe3 0,2
nepuoja.

46. Ilpu Manpix KoneOaHUSX BOJM3HM TOJIOKEHUS PABHOBECHUS MAaTEMaTHYECKOTO MAasTHHKA
amuHO# | =1 M MOIynb CHIIBI HATSHKCHWS HUTH, Ha KOTOPOW TOJABEUICH TPY3HK Maccoil m =
100 r, mensiercs B penenax ot T go T+AT, roe AT = 15 MH u AT<<T. Haiigute ammuutyny A
Kosie0aHui 3TOoro MasTHUKA. TpeHue He yuuThiBaiiTe. [Ipu pemenun 3agauu yd4ture, 4yTo AJIs
MaJIbIX YIJIOB OCHpPaBEUIMBO MpPUOIMKEHHOE paBEHCTBO sino~o. Crhenaiite cxemaTndecKui
PUCYHOK C YKa3aHHEM CHUJI, IEHCTBYIOIIUX Ha IPY3HUK.

47. Haiiftu monoxxeHue u300pakeHUs] O00BEKTa, PAaCIOIOKEHHOIO Ha pPAcCTOSIHMM 4 CM OT
MepeHe TMOBEPXHOCTH IUIOCKOMAPAJUICTIbHOM CTEKISSHHOW IUIACTMHKHA TOJIIMHON 1 cwM,
nocepeOpeHHON C 3aJHell CTOPOHBI, CYMTasA, YTO MOKa3aTelb MPEJOMJICHUS IJIACTUHKUA PaBEH
1,5. N300paxkeHue paccMaTpuBaeTCs NEPIEHIUKYISIPHO K TOBEPXHOCTH MJIACTUHKHI

48. TlocTpouTh AajdbHEUIIMNA XOJ Jyda B MPHU3ME, €CIH Yroil
nanenus 70°, a mokazarenp npeaomieHus 1,6
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49. Yenosek, cTosnuil Ha Oepery BojoeMa, BUJIUT B IJIAJKON MMOBEPXHOCTH BOJIBI H300paKeHNE
COJIHIIA, BBICOTA KOTOPOTO HaJl TOPU30HTOM cocTtaBisieT 25°. [IpruceB Ha ckameiKy, OoH oOpaTui
BHMMaHHUE Ha TO, YTO M300paKCHHE COJIHIIA B BOJIE MPpUONIM3UIOCh K Hemy Ha 240 cm. Haiitu
BBICOTY CKaMEMKH, €CIIM pOCT uelioBeKa paBeH 160 cm

50. JIyu cBera majgaer moxa yriiom 45° Ha IUIOCKOMAapaslIeIbHYIO CTEKISHHYIO IUIACTHUHKY.
Haueptuth X011 JIydeil: OTpaXEHHBIX, IPEJIOMIICHHBIX U BBIXOIAIIMX U3 IIIaCTUHKK. Halitu yrou,
MOJ1 KAKUM BBIXOJMT JIy4 U3 IUTACTHHKH, M €r0 CMEIlleHUe, €ClId TOJIIMHA miacTuHKy 10 cM (N =
1,5).

51. Haiitu uucio n300paxKeHuil n TOUEYHOr0 MCTOYHHKA CBETA, MOJIYYEHHBIX B JIBYX IIOCKUX
3epKkaliax, oopaszyonmx apyr ¢ gpyrom yroi 60°. [Toctpouts Bce M300paxeHUsI, €CIIM UCTOUYHUK
HAXOJUTCS Ha OMCCEKTpHUCe yIia.

52. Ilpeamer BbicoTOM 20 CM pacmoyiOXeH MEPIEeHAUKYISAPHO TJIABHOM OINTHYECKOW OCH
pacceuBaroniel JIMH3bI ¢ GOKYyCHBIM pacctosinueM 40 cMm. Paccrosiaue ot mpeamera 10 auH3b1 10
cM. Oxapakrtepu3syiite n3o0pakeHHe MpeaMera B OuH3e. Halaure paccTosHHE OT JUH3BI J0
M300paKeHUsI MPEMETa U BBICOTY U300paKeHHUS.

53.CBer OT MpoeKIMOHHOTO (OHAPS, MPOUJS Yepe3 CHHEee CTEKIIO, Majall Ha KapTOH C JBYMS
MaJCeHbKUMH OTBEPCTUSMU U Jlajee HampaBisuics Ha OKpaH. PaccrosHume Mexay
MHTEp(PEPEHIIMOHHBIMY TI0JIOcaMU Ha 3kpaHe 0,8 MM; paccTOsIHHME MEXIy OTBEPCTHSAMHU 1 MM;
paccTostHUuE OT OTBEPCTUH A0 3KpaHa 1,7 M. HaliTu 1yinHy CBETOBOI1 BOJIHBI.

54.B ycranoske FOHra pacctosHue Mexay meiasimMu 1,5 MM, a 3KpaH paciioyioKeH Ha PacCTOSIHUU
2 M ot mened. OnpenenuTb pacCTOSIHUE MEXIY UHTep(hEpPeHIIMOHHBIMU MOJIOCAMH Ha JKpaHe,
€CJIM IJTMHAa MOHOXPOMAaTH4ECKOTo cBeTa 670 HM.

55./[Ba KOTepEHTHBIX MCTOYHHUKA HCITYCKAIOT MOHOXPOMATHYECKHI CBET C JUIMHON BOJHBI 0,6
MKM. OrmnpenenuTb, Ha KaKOM PacCTOSHUM OT TOYKH, PACIIOJIOKEHHON Ha 3KpaHEe Ha PaBHOM
pacCTOSHUU OT HCTOYHUKOB, OyJeT MepBbIi MAaKCUMyM OCBELIEHHOCTH. DKpaH yAajleH OT
MCTOYHUKOB Ha 3 M, pacCTOsSIHUE MEX]ly UCTOUHUKaMHU 0,5 MM.

56.0mpenenuts 4uCiIO ITPUXOB Ha 1 cM AM(PaKIMOHHON pPELIeTKH, €cId NMPH HOPMaIbHOM
MajieHuu cBeTa ¢ JUIMHOW BOIHBI 600 HM pelieTka JaeT MepBbld MaKCUMYM Ha paccTosiHuu 3,3
CM OT LIeHTpaibHOro. PacctosiHue ot pemerku 10 3kpada 110 cm.

S7. ludpakunonnas pemerka cogaepxkur 500 mTpuxoB Ha 1 MM. MakcuMym Kakoro
HauOOJBIIEr0 TMOpsAJKa JaeT dTa pelleTka IpH TMEepHeHIUKYIIPHOM TaJeHUM Ha Hee
MOHOXPOMaTHYECKOTO CBETa C JNIMHON BOHBI 520 HM?

58.Pabota BBIXOJAa 3JEKTpPOHA W3 LWHKAa paBHa 3,74 3B. Omnpenenute KpacHYI TIpaHHILY
dotoadpdexra mns nuHkKa. Kakyro CKOpOCTh MOJIydaT 3JIEKTPOHBI, BHIPBAHHBIE M3 IIMHKA TPHU
00JIy4eHUH ero yabTpaproIeTOBBIM H3ITyYeHUEM ¢ ATMHON BOIHBI 200 HM?

59. McTOYHMK B MOHOXPOMATHYECKOM ITydKe MapajulebHBIX Jydeil 3a Bpems At = 8 *10% ¢
uznydaer N = 5 *10%* poronos. JIyuu nagaror no HopManu Ha miomanky S = 0,7 cM? u co3aaroT
naBnenne P = 1,5 *10°Ta. Tlpu stom 40% dQoToHOB OTpaxkaercs, a 60% morIomaercs.
Onpenenure JUIMHY BOJIHBI U3ITyYEHUS.

60./11s HEKoTOpOTO MeTaia KpacHOH rpaHuneid gorodddexra sBISIETCS CBET C JUIMHOW BOJHBI
690 uM. OnpenenuTh paboOTy BBIXOJ1A MJIEKTPOHA U3 ITOr0 METAJIa U MAKCUMAJIbHYIO CKOPOCTb,
KOTOPYIO IPHOOPETYT IEKTPOHBI MO ACUCTBUEM U3ITYUCHHUS C TTHHOM BOJHBI 190 HM.

61.Ilpu mepexone SJEKTPOHOB B aToMe Bojopoia ¢ 4-i cTauMOHApHOHW OpOUTHI Ha 2-10
u3ny4yaeTcsl (OTOH, JaloNIUil 3eJIeHYI0 JIMHUIO B CIIEKTpe Boopoaa. OnpeaenuTs AIUHY BOJHBI
ATOM JIMHUHU, €CIIH NIPH U3TydeHuu GoToHa Tepsiercs 2,53 3B snepruu.

Onpenenutb HEPTUI0, KOTOPasi BhIIEISETCS MPU aHHUTHISALMU 3JIEKTPOHA M MO3UTPOHA, €CIU
Macca TOKos 3J1eKTpoHa pasHa 9,110 3L k.

62. ®oTOKaTO, MOKPBITHIN KaJbIIUEM, OCBEIIAETCS CBETOM C JUTMHOM BoJHBEI 4 = 300 HM. PaGoTa
BBIXOJIa DJIEKTPOHOB M3 KalbIUs paBHA Apux = 4.42-1071° Jx. BpuiereBiine u3 Karonaa
3JIEKTPOHBI MOMANal0T B OJHOPOAHOE MArHUTHOE IOJI€ MEPHEHIUKYISIPHO JIMHUSAM HUHAYKLUUU
3TOrO MOJS U JIBUXKYTCS MO OKPYKHOCTU C MaKCUMalbHBIM paauycoMm R = 4 mm. KakoB Mmonynb
WHAYKIIUA MarHUTHOTO MO B?
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63. ®OTOH C JUIMHOW BOJIHBI, COOTBETCTBYIOIICH KpacHOW rpaHuiie Gorodddexra, BHIOMBACT
NIEKTPOH M3 METAUIMYECKON IUIACTMHKU (KaTojga) cocyla, U3 KOTOPOro OTKadaH BO3IYX.
DJIEKTPOH PasrOHSAETCS OJHOPOJHBIM JIEKTPUUECKHM I0JIEM HANPSKEHHOCThIO E = 5% 10%B/M.
JIo Kakoil CKOPOCTH SJIEKTPOH PasTOHHMTCS B JTOM IIONE, HpojeTeB myTh S = 5 *107% wm?
PenstuBuctckue 3pPpexThl HE YUUTHIBATS.

64. CKOJBKO MPOIEHTOB Aep HEKOTOPOTO PATUOAKTUBHOTO HIIEMEHTA OCTAHETCS Yepe3 Bpems,
paBHOE TPEM IeproJaM mnojiypacmaja 3Toro snementa? (OTBeT AaTh B MPOLIEHTAX.)

65. B mpocreifmeil Mogenu aroma BOJOPOJA CUMUTAETCS, YTO JJIEKTPOH JIBUXKETCS BOKPYT
HETIO/[BIJKHOTO ITIPOTOHA 10 OKPYXKHOCTH pamuycoM 5* 10 - 10 m. KakoBel B 3Toif Mojenu
CKOpOCTh  JJIGKTpOHA W dYactora  ero  oOpamenuss?  (DIeMEeHTapHbIA  3apsn
1,6%1071° Kim; me=9,1*103! k).

66. KakoBa anekTpuyeckass MOIIHOCTh aTOMHOM JIEKTPOCTAHIINY, PAcXOoAyromiel B cyTku 220 r
n3orona ypana — 235 u umeromieit KI1/1 25%?

MOITHOCTh aTOMHOTO peaKkTopa MpH HCIOb30BaHMU 3a cyTku 0,2 Kr m3oToma ypana — 235
coctaBisgeT 32 000 xkBt. Kakas yacTe »HEpruu, BBIACISEMON BCIEICTBUE JCIICHUS SIEP,
UCIIOJIb3YETCSI T10JIE3HO?
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MPUJIOXKEHUE A

JUIst oueHKW YpoBHS 3HaHuK ydamuxcs ucnoisbdyerca POJY, koropas

OCHOBBIBaeTCS Ha BBEJICHUU KOA(P(OUIMEHTOB CIOXHOCTH W 3HAUYUMOCTH. Jljis

KOKIO0M TeMbl TPHUCBOCH Kod(durmeHnt crnoxHoctn — Ko, # KodpduimeHt
3HauyUMocTH — K, , IMeroIue ciaenyromme 3HaYeHusI:

Kes Ksn
1 — oueHb JEerKui; 1- 3HAUUMOCTH MEXAY TEMaMHu;
2 — JIETKHI; 2— 3HAYUMOCTh MEX]y pa3ziesiaMu;
3 — cpeaHel CI0XKHOCTH, 3—-BHYTPHUKYpPCOBas (kmacc)
4 — BBICOKOMU CII0)KHOCTH; 3HAYUMOCTb;
5 — OUYeHb BBICOKOM CII0KHOCTHU 4 — BHYTpHUIPEIMETHASI 3HAYMMOCTb;

5- MCIKIIPpCAMCTHAA 3HAYUMOCTD
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