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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXKEHUI M TpeOOBaHUN K pe3ysbTaTaM
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Takxke ¢ yuéroMm denepaibHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHILIETIIUKA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanuu, PEATU3YIOLINX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

[Iporpamma 1o  ¢usuxe 10-11 xmaccoB MAOY Crpexnunckas COIII
COCTaBJieHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MIPOrpaMMBbl CPEIHErO 00IIET0 00pa30BaHMsl, IPEICTABICHHbBIX B
dI'OC COQ, a Takxke ¢ y4€TOM y4eOHOTO IJlaHa CPEeHEro o0Iero oopa3oBaHus,
yTBepxka€HHoro npukazoM MAOY Crpexaunckas COL ot 22.08.2025 No48/2 «O
BHECEHHH M3MEHEHUU B OCHOBHYIO OOpa30BaTENIbHYIO HPOrpaMMmy IO (U3HKE»
OpUEHTHPOBaHa Ha IIEJIEBBIC NMPUOPUTETHI, CHOPMYITUPOBAHHBIE B (eaepanbHOil
paboueil mporpamMMme BOCIHUTaHUS U B paboueil mporpamme Bocnutanus MAOY
Crpexnunnckas COILLLL

Copnepkanve mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOydaromuxcs 10—11 kiacco npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHUsI, a TAKKe
YUUTBHIBAET HEOOXOJMMOCTh pealu3alMi MEXKIPEAMETHbIX CBs3ell (U3MKH C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU MpeMeTaMu. B Hell onpenenstoTcsi OCHOBHbIE
LEeIU U3y4eHus: (PU3UKU Ha YPOBHE CPEAHEro oOIIero o0pa3oBaHus, MJIaHUPYEMbIE
pe3ynbTaThl OCBOGHHUSA Kypca (PU3UKW: JMYHOCTHBIE, MeETaIllpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3nke BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (PU3MKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam 00yUyeHHsl.

du3rka Kak Hayka O HamOoJjiee OOIMX 3aKOHAX MPHUPOABI, BHICTyMas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpy:karomieMm mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHHWM, HW3Y4YaeMbIX XHMHEH, OHOJIOTHEH,
busnueckoit reorpaduei u actpoHommen. lcmonp3oBaHWE W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT XapakTep U pa3BUTHE



pa3zHO00pa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTYYCHHUSI HOBBIX MATEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMH U Apyrux. M3ydenue
(buU3MKKM BHOCUT OCHOBHOM BKJ1a/l B GOpMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydarouuxcs, B (OpMUpPOBaHHE YMEHHUI NPUMEHSATh HAay4YHBIA METOJ]
MO3HAHUS TP BHITIOJTHEHUN UMHU YI€OHBIX UCCIICTOBAHMM.

B ocHoBY Kypca hpu3HKu U1 YPOBHSI CpEeTHETO 00111ero 00pa30BaHus MOJI0KEH
PSAI ek, KOTOpble MOXKHO pacCcMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOESHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (pu3uku
o0ObeMHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBiseTcs
dbopMupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpenosiaraéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUSA
(bu3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMHU
U DKOJIOTHYECKUMU TTPoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc hpusuku npeanonaraet 3HakoMCTBO
C IMHAPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTHMUYCCKHX MPIIOKCHUN H3yYCHHBIX
TEOPUU U 3aKOHOB.

Hoes osxonocusayuu peamusyeTcs TMOCPEACTBOM BBEICHHS AJIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXkKe OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKU Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (U3MUECKue Teopuu ((popMHUpOBaHUE MPEACTABICHUI O
CTPYKType MOCTpOeHUsT GU3NIECKON TEOpHH, poiii (PyHIaMEHTAIBHBIX 3aKOHOB H
TIPUHITUIIOB B COBPEMEHHBIX IIPEICTABIICHUSX O MPUPO/IC, TPAHUIIAX PUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJIICHUH U MPOIIECCOB).

CUCTeMHO-ICSTEHPHOCTHBIN TOIX0MI B Kypce (U3UKU PeaUu3yeTcs MPEekKIe
BCET0 3a CUET OpraHU3allid YKCIEPUMEHTAIBHOU AESITEIIbHOCTH O0YYaroIInUXCsl.
Jl51s 6a30BOTO YpOBHS Kypca (PU3UKU — ATO HCTIOIH30BAHUE CUCTEMBI (PPOHTAITBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMI CIMHUCOK YYEHUUYECKHX MPAKTUYECKUX PaldoT.
Brinenenre B yKa3aHHOM TMepeyHE JIA0OpAaTOPHBIX pabOT, MPOBOIUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIAECTCS yYaCTHUKaMU 00pa3oBaTeIbHOrO IMpoliecca
UCXOJI1 U3 OCOOEHHOCTEW IJIAHMPOBaHUSI M OCHallleHusl KabuHeta ¢usuku. [Ipu
3TOM oOecreunBaeTcsi OBJAJeHUE OOYYaIoIMMUCS YMEHUSMU IPOBOJIUTH



KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonblioe BHUMaHKE yIEs€TCs PEIICHUIO PACUETHBIX M KAU€CTBEHHBIX 3a/1au.
ITpu 3TOM A1 pacu€THBIX 3a]a4 IPUOPUTETOM SIBJIAIOTCS 33Ja4U C SBHO 3aJJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIONIME TMPUMEHSATH HM3YYEHHBIE 3aKOHBI |
3aKOHOMEpPHOCTH KaK M3 OJHOro paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pasHbIX pa3zaenoB. [lig KaueCTBEHHBIX 33/a4 MPUOPUTETOM SIBIISIIOTCA 33JlaHUS Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM U IPOLIECCOB B OKPY’KAIOLIEH
KU3HU, TpeOyromye BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHUPOBAHHOT'O XapakTepa.

B cootserctBum ¢ TpedoBanusiMu @PI'OC COO k maTepuanbHO-TEXHUYECKOMY
obecrnieyeHn0 y4eOHOro mporecca 0a30BbIil YpOBEHb Kypca (DU3MKU Ha ypOBHE
CpeqHero oouero oOpa3oBaHUsl JIOJDKEH H3YydaTbCsl B YCJIOBUAX IPEAMETHOTO
kaOvHeTa (PU3MKU WIM B YCIOBUAX HHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B kaOuHeTe (pU3MKH JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKAa3aHHBIX B MporpaMMme 1o
($u3MKe yYeHUUECKUX NMPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE 000PYIOBAHHUE.

JleMoHCTpallMOHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCJIENOBAHNUS  WM3Y4YaeMbIX SBJIEHMH M  MPOLIECCOB, HMIUPUYECKUX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe 00OpynOBaHME MJII YUYEHHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMATHYECKHX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHyeckue KOMILIEKThI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOJKHBI OBITh IOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENbHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU LEJIIMHU U3y4YEeHUS] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJIEHHUS OOYy4YalOIIMXCAd K HAy4YHOMY
U3YUYEHUIO MPUPOJbI, PAa3BUTHE HMX HHTEJUIEKTYyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
MCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ysIbTaTa H3yueHHUs] OCHOB
CTpOCHHSI MaTepHH U (HyHAAMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUH OOBSCHATH SBJICHHUS C HCIOJb30BAHHEM
(u3NYECKUX 3HAHUM U HAYUYHBIX J1I0Ka3aTEIbCTB;



dbopMupOBaHUE TPEICTABICHUNA O POJIM (UUKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUU.

JlocTikeHne 3TUX 1elield oOecrneunBaeTcsl peleHueM CIeAYIOIUX 3a/1a4d B
npoliecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPEHET0 00IIero o0pa3oBaHus:

npuoOpeTeHNe CUCTEMBI 3HAHUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAss MEXaHHKY, MOJICKYJSIPHYIO (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3IE€MEHTHI aCTPO(PU3UKY;
(GopMUpOBaHHE YMEHUH TPUMEHATh TEOPETUUYECKUE 3HAHUA  AJIA
OOBsICHEHMsSI (PU3MYECKMX SIBICHUW B TMPUPOAE U [ TNPUHATHUS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

OCBOCHHE CIOCOOOB PEIICHHs] pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3alay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aleKBaTHON YCIIOBUSM 331a4U;
NOHMMaHUE (PU3MYECKHX OCHOB W NPHUHIIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHMS HA OKPY>KAOIIYIO
cpeay,

OBJIaJICHUE METOJIaMH CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEICHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEpPHpETaluu HH()OpMAaIUH,
ONPEEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3JJaHHE YCIIOBUM IJI PAa3BUTHUSI YMEHUU NMPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojauTcs 136 gacos: B 10 kiacce — 68 yacoB (2 4aca B HeZeN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (uU3MKe TMepedeHb JIAOOPAaTOPHBIX M
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB € YYETOM MHIUBHUIYaTbHBIX
O0COOCHHOCTEH 00yJaroNuXCsl.

Jlist peanu3aiuy IporpaMMbl UCTIONB3YIOTCS YUYCOHHUKH, TOMYIICHHBIE K

HCIIOJBb30BAHUIO IIPHU pC€aIn3allu MMCIOIIUX I'OCYAAPCTBCHHYIO aKKPEAUTAIIUIO

00pa3zoBaTeIbHBIX MMPOrPAMM HAYAIFHOTO OOIIEro, OCHOBHOI'O OOIIET0, CPETHETO

o011ero 00pa3oBaHUs OPraHU3aLUAMHU, OCYIIECTBISIOUIMIMHI 00pa30BaTEIbHYIO

NEeATENbHOCTb, MpUKa3oM MuHnpocsemeHus ot 26.06.2025 Ne 495:

o ®wusuka, 10 kiacc/ Mskumes I'.51., byxosues b.b., Cotckuit H.H. mox

penaxnueii [lapdentreBoit H.A., Akinoreproe o0rmecTBo «M3narenscTBo
"IIpocBemienue"»;



o ®uswmka, 11 kmacc/ Msxkumes I'.J1., Byxosnes b.b., Hapyrun B.M. nox
penakmueit [TapdentreBoit H.A., AkiimonepHoe o61ecTBo «M3aaTeancTBo
"IIpocsemienne"»;

DJIEKTPOHHBIE 00pa30BaTEIIbHBIC PECYPCHI, IOMYIIIEHHbBIE K UCIIOIb30BaHUIO MPH
peanu3auy UMEIONNX TOCYIaPCTBEHHYIO aKKPEIUTAITNI0 00pa30BaTeIbHBIX
MpOrpaMM HavyaJIbHOT'O OOIIET0, OCHOBHOTO OOIIET0, CPETHEro 00IIero

oOpazoBanus npuka3zoM MunmnpocsenieHus ot 18.07.2024 Ne 499:

o VYpoku no yuebHomy npenmery «dPuznkay 10 kinace, PI'AOY AI10
«Axkagemust Munnpocsemenuss Poccuny;

o VYpoku no yueoHomy npenmery «Puznkay» 11 kiace, ®I'AOY 110
«Axkagemus Munnpocsemenuss Poccuny;



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS

®dusnka — Hayka o npupone. HayuHble MeTOABI NO3HAHUSA OKPYIKAOIIETO
Mupa. Posb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKe.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHLIMAI COOTBETCTBUA.

Pons m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBrkeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMelIcHuUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBrmkeHue. J[BuKeHrne MaTepuaibHOM TOYKH 110 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckne yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSI0B, LICTIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpa3zoBanne TBUKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmiogenue aABMXKeHUs Tena, OPOIIEHHOIO TMOJ YIJOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hanpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIBIO ONPEACIEHUS MITHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3ydenue nBuxKEHUS Telia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmmnes.  IlepBbld  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa i
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumina Tsoxectr. llepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus mnokosi. Koadduiment tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeaIbHOE IBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckre yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AeOpMaliui.

HegsecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

N3yuenue ABuxKeHUs1 OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE H
pe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

HccnenoBanre yCIOBHI pPaBHOBECHS TBEPIAOTO TENA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NMnysibc cUlbl U1 U3MEHEHHE HMMITYJIbCa TENa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 HW3MEHEHUH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTHs YIpPYro
nehopMupoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJINU3HU MOBEPXHOCTU
3emn.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C ©3MEHEHUEM MEXaHUYECKOW DHEPTUH CUCTEMBI TEN. 3aKOH
COXPAaHEHUsI MEXaHUYECKOU IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
MPYXUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHUUATBLHON SHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

N3yuyenue abCOMIOTHO HEYNPYTOro yjaapa C MOMOIIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanuie cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEpPIruu
TeJIa Ha PUMEPE PACTSIKEHUS PE3UHOBOTO KTy Ta.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysusa. Xapaktep ABUKEHUS W
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmneparyp
Llenbcus.



Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HACaTbHOTO ra3za. AOCOJIIOTHas TeMmIepaTypa Kak Mepa
CpellHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEeHHs vacTul rasa. l[llkama
temriepatyp KenbsBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BemlecTBa. ['paduueckoe NpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuueckue yCTpOMCTBA M TMPAKTUYECKOE TPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECTMHEHUM.

OnpIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIask IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITE, WUIIOCTPUPYIOIIUE YpaBHEHHUE COCTOSHHS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXy TTapaMeTpaMu COCTOSIHUSI Pa3pe:KeHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

Tepmonunamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEeMBI U cIoco0bI e€ n3mMeHeHnus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HWJEallbHOTO  raza. Buasl  Temjonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TEIIOEMKOCTh BEIIECTBa.
KosnuecTBo TEIIOTH pH TEIIONEpEaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporneccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mamuubl.  [IpUHOUNBI  JEWCTBHS  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kod(p@uIMEeHT MoiIe3HOro
nevctBus TtemioBoil mamuHbl. [Hukn KapHo u ero ko3¢ @uuMeHT MOoJe3HOro
JEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPHU COBEPIICHHUU PaOOTHI: BBUIET
npoOKku W3 OyTBUIKM TIOJA JEUCTBHEM CXATOTO BO3MIyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHYyTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpy Terionepeaaye.

OnbIT N0 a1abaTHOMY PACIIMPEHUIO BO3AyXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éeuyecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcamus. Mcnapenue u kuneHue. AOCOMOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachlmeHHBbI map. YaelbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiwibl. CoBpeMmeHHblE Marepuaibl. [lnaBienue u
KpUcCTajuIM3anus. Y AejibHasl TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckne yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTE€pUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIAKHOCTH.

HabGntogenue HarpeBaHus U MaBJIeHUs] KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopvie padonivl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3anus Tea. DIEKTpUIecKuid 3aps. [[Ba Bua 3IeKTpUUECKUX 3apsIiOB.
[IpoBOAHUKHM, JUANEKTPUKH U  TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. ITpuHiun



CYIEPIIO3ULIAN BJICKTPUUECKUX TOJIeH. JIMHMK HanpsKEHHOCTH AJIEKTPUUYECKOTO
TIOJISL.

PaGota cun anekrpocratTudeckoro nojsi. [lorennuan. PazHocTs NoTeHIMAOB.
[IpoBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUYECKOM Tosie. [lusnexkrpuueckas
MIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOT,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anmoeiicTBUE HaIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOTHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COIMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TTPOBOTHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIKYILAasi CHUJIa U BHYTPEHHEE COIMPOTUBICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 35iekTprudeckoi uenu. KopoTkoe 3aMbIkaHUeE.

DJIEKTpOHHAasT ~ OPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTH
COIIPOTHUBJICHUS METAJIIIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

DOneKkTpudecKnii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOJHUKH. CoOcTBeHHas u MIPUMECHAs MIPOBOJIUMOCTD
noJrynnpoBogHUKOB. CBocTBa P—N-niepexoa. [lomympoBoHUKOBBIE TTPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIujiaBax  AJIEKTPOJMUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckrue yCTpoMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA JAUO/I,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMKYIIEH Ccuibl. KopoTkoe 3ambIKaHuE
raJlbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXaA.

OaHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yyeHne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenne amexTpoiusa.

MexknpeaMeTHbIe CBI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyliecTBisSeTcs ¢
YYETOM COACPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NMO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, runoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, rumnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS] MAcca, TEMJIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEN U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oOBaHUE JBMKEHUH C HCHOJIb30BAaHUEM MEXAHH3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIWITHUKHA, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUN
IIOJIyYEHUs] COBPEMEHHBIX MAaTEepUaJOB, B TOM YHCIEC HAHOMATEpPUAIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKAasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMoieiicTBHE MTOCTOSTHHBIX MarHUTOB. MarHUTHOE
nosie. Bektop MaruuTHOM MHAYKUWH. [[pHHIIMI Cynepno3nny MarHUTHBIX MOJIEH.
JlnHun MarHuTHOW WHAyKUMU. KapThHa JIWMHWUKA MarHUTHOW WHIYKUIHWHU IIOJIA
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe T0Jie TMPOBOJHMKA C TOKOoM. KapTuHa JNHHUN WHIYKUIUU
MarHUTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HanpaBJieHUE. [[BU>KEHHE 3apsKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHMe DNEKTPOMArHUTHOM HMHAYKIUHU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. ODJEKTPOJBIXKYIAas Cuila HWHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDIESKTPOABWKYILAS CHJIA HHAYKUAW B
MIPOBOJAHUKE, JIBIXKYIIIEMCS TTOCTYMATEIHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUWHTYKIIUH.

DHEprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue YCTpOMCTBA M TNPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOJABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIMY MAarHATHOTO TOJISI.

B3anmonenicTBre 1ByX IPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIByieHUE PIIEKTPOMArHUTHON UHIYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHJIBI MHAYKIHUH OT CKOPOCTA W3MEHEHHUS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3y4yeHne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeCTBUA NOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBIEHUA 3JICKTPOMAarHUTHON MHIYKIWH.

Pa3znen S. KoJsie0anust v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryaa u ($aza KoyeOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTU4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'UM B UJI€aTbHOM KOJiIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXaromux Kojie0aHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/IeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii  TOK. CHUHYCOMJAIbHBIM NEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOMU3BOJCTBE 3eKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHn4eckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU AJIEKTpOINepeaay.

Jlemoncmpayuu



HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaGmronenne 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmnronenue pezoHanca.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM ) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHHWH PpPE3UCTOpa, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mojenb TUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUIl Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HccnenoBanne nepeMEHHOTO TOKA B LEMH U3 TTOCIEA0BATEIBLHO COEAUHEHHBIX
KOHJIEHCATOPA, KAaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
WNuTtepdepenius u nuppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyYEHUS! SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
unrepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana >J€KTPOMarHUTHBIX BOJH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOnronenue oTpaxxeHus U IpesioMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.



Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJEOAHHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, Iuppaxuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
ogHopoaHOuU cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoeHue n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTElNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus cBeta. ClioxkHbIi cocTaB Oenoro ceera. LBerT.

Cobuparomire 1 paccerBaronye TuH3bl. ToHkas nuH3a. DokycHOe paccTosiHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpArOIUX U
pacceuBaromux JuH3ax. PopMysa TOHKOU JIMH3BL. Y BETUUYEHHE, 1aBAEMOE JTUH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHble HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBue HaOMIOACHUS
INIABHBIX ~MAaKCMMYMOB TIpM TAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonspuzanus ceera.

TexHuuecKkue YCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHeHOE pacnpOCTpaHEHUE, OTPaXCHUE U IIPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpkI.

[TomHoe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenune natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Toyyenue ciekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKY.

Habmronenue nonsipusaluu CBeTa.



Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul
N3Mepenue nokasarens NpeIoMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OcHOBBI ClIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['paHuLIbl HPUMEHUMOCTH KJIACCUUYECKON MeXaHUKH. [TocTynaTel crieruanbHOM
TEOPUH OTHOCHUTEIBLHOCTH: WHBAPUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BaKyyMe,
MPUHIINAN OTHOCUTEIBHOCTU DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKpaIleHUE
JUTHHBI.
DHeprusi 1 UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIUs
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprur (OTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dborodddexra. YpaBHenue DiinmreitHa s Gorodrddexra. «KpacHas rpaHuia
dbororddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TNPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanre 3akoHOB BHENTHETO (hoTod(dekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -4acTHIL.
[lmanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorjonieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrUM Ha Jpyroil. Bumwbl
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMa BOJAOPO/A.

BousiHoBBIE cBoOlicTBa yacTtull. Bonnsl ne bpoitis. KopryckynsipHO-BOJIHOBO#M
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYCHHUE.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HaGmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIOKHOCTh CTpPOeHHUS sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa o onpeneneHuto cocraBa paJuoakKTUBHOTO
uznyuyenusi.  CpoiictBa  anmbda-, Oera-, ramMma-usnydyeHus.  BuusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oromnsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIy4eHHE. 3aKOH PAaJIMOAKTHUBHOIO paclaja.

DHeprus CBA3U HYKJIOHOB B sajipe. Saepubie cuibl. Jlegekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTe3 A€p.

SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACIIEKThI IEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.

MeTonbl HAOIOIEHUS U PETUCTPALIUU AIEMEHTAPHBIX YACTHLL.

@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Bunbcona, simepHbIit peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINUX YACTHLL.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. diemMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.
Bun 3B&3mHoro nHeba. Co3Be3gusi, spkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.
ConHeyHast cucTeMa.



Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJIbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3] TJIABHOM MOCJIENOBATEIBbHOCTU. BHYTpeHHEe cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[IyTe — Hama I'amaktuka. Ilonoxenune m aBwxkeHue CosHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B SApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Macmrabnas crpykrypa Beenennoi. MeTaranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

Halnronenuss HeBOOPYKEHHBIM TJIa30M C HCMOJB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPENICTICHUS] TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo6o0maroiee MOBTOPEHUE

Ponp Qusuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIbHOM M ATUYECKOM cpepax eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKON TEOPUU B
dbopMupoBaHUU TPEICTABIECHUN 0 (PU3NYECKON KapTUHE MHPaA, MECTO (U3UUECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIiecTBIsIETCS C
YYETOM COAECPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU TMOAO00US TPEyTrOJbHUKOB,
oIpeeNeHe MIOMAAN MIIOCKUX (GUryp u 00bEMa Tell.



buonocusn: »nextpuyeckue SBICHUS B KUBOWM MpUpPOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B KHUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAs! CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUS KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eoepagusa: MarHUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, TIPEJICKa3aHUE 3eMIICTPSCCHUIA.

Texunonocus: JNWHUAM DJEKTPOINEpeaady, TIE€HEPATOp MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIMOHHAs II€Yb, pajap, PaAuONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nMka» HA YPOBHE CpPEIHEro OOIIero
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpa)xkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarOlUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IleCTBa, pacUIUpPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLIECCE PEeaIu3alii OCHOBHBIX HAlpaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIMKA O0YYaIOIIETOCSd KaK aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

YMEHHUE B3aUMOJEHCTBOBATH C COLUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUICKOM TPakIaHCKOW UIEHTUYHOCTH, TATPUOTU3MA,

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOrO OYIyIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOIO TBOPYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



UHTEpEC K pa3iuyHbIM cdepaMm MpodhecCHOHATbHON JesSTEIbHOCTH, B TOM
YHUCJIE CBA3AHHBIM C (DU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BBIOOD
Oyay1uieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUU BCEH KU3HH;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JCATEIBHOCTH HKOJOTHYECKOM HAIpPaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBIISITh IPOEKTHYIO U UCCIIEOBATENbCKYIO AEITEIbHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJNIHMpOBaTH W aKTyalIM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT 3aKOHOMEPHOCTM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBare/bCKue 1eMCTBUA:
BJIQJIETh HAYYHOM TEPMHUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM JAESTEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB pEeUIeHMs 3alad (PU3UYECKOTO COJAECPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJAQJeTh BHUAAMU JEATEIBHOCTH 10 TMOJYYCHHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa30OBaHUI0 M TPUMEHEHHMIO B Pa3IMYHBIX YYeOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUM YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TMIOTE3Y €€ PEIIEHNUs, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpPMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

yMETb NEPEHOCUTh 3HaHUSA MO (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pa6ora c nundopmanueii:

BJIa/Ie€Th HaBbIKAMH MMOJIy4Ye€HUs MHPOpMaAIUU (PU3NUECKOrO COJEpKaHUs U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIISATH TOWCK, aHaJM3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMIHBIX BHIOB U (Popm
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCTIONB30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMAILMOHHON
0e301aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX aHUS B Pa3IUYHBIX (opMarax c
y4€TOM Ha3zHaYeHHsI HHPOPMAIUHU U LIEJICBOW ayJUTOPHH, BHIOMpAast ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alllu.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHA:
OCYUIECTBJISATH OOLIEHUE HA YPOKaX (PU3UKHU U BO BHEYPOUHOH ACSITEIbHOCTH;



pacmo3HaBaTh MPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallid MW CMATYaTh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BAHUEM
A3bIKOBBIX CPE/ICTB;

MMOHUMAaTh M MCIIOJIB30BaTh NPEUMYILIECTBA KOMAaHIHOWM M WHIWBUYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIJISITh IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO YYaCTHUKA KOMaHIbl B OOIIHiA
pe3ynbTaT Mo pazpabOTaHHBIM KPUTEPUSIM;

MpejaraTb HOBBIE MPOEKTHI, OLECHWBATH HAEU C TO3UIMA HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHMBeEpCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JAESITENBbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHHS] PACUYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTECHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€STEIIBHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIECIISM;



BJIa/JeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUA
COBEpIIAEMbIX JEHCTBHUII M MBICIUTENBHBIX MPOLIECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUN ISl OLIEHKH CUTYyallH, BIOOpa BEPHOIO
peleHus;

yYMETh OLICHUBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO HX
CHIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHTbl JPYIMX IpU aHAJIU3€ pe3yJbTaToB
NESTEIIbHOCTH;

NPUHAMATH ce0sl, MOHMUMAsi CBOM HEIOCTATKH M JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apTyMEHThl JPYTHX TpPU aHalu3e pPe3ybTaToB
JeSITEIIbHOCTH;

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKH.

B mporiecce mocTikeHUS TMYHOCTHBIX PE3yIbTaTOB OCBOCHHS MPOTPAMMBI T10
bu3uke IA  YpPOBHS CpeaHero ooOmero o0pa3oBaHUs Yy 0O0ydYarolmuxcs
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
c(OPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMsI, BKIIIOYAIOLIETO CAMOKOHTpPOJb, YMEHHE NPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIKEHUIO e U
yCrexy, ONTHMHU3M, WHHUIIMATUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
IpYTHX, YYUTHIBATh €ro TPH OCYIIECTBICHUH OOIIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CTOCOOHOCThH BHICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K koniry o0yuenus B 10 kiaacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;



YUUTBIBATh TPAHULBI NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepuagbHas TOYKa, HHEpIUAIbHAsA CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
UJcaIbHBIA Ta3, MOJIETU CTPOCHUS Ta30B, KUIAKOCTEH W TBEPIBIX TeJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl pU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKHUE SBICHUS (IPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KUHETUYECKONM TEOPUU CTPOCHHS BELIECTBA U
AIIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIHMHEIHOE JBUKEHUE,
CBOOOJIHOE TaJIEHUE TeJ, JBUXKEHUE MO OKPYXHOCTH, MHEPIUs, B3aUMOJICHCTBUE
ten, nuddysusi, OpOYHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJKOCTEH W TBEPABIX Tell,
U3MeHeHrue o0béMa Tel MpPU HarpeBaHUM (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHAEHcAlusl, IUIaBICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/E,
CBS3b MEXK/y IapaMeTpaMH COCTOSHUA Ta3a B M30MIPOLECCax, IEKTpHU3aLus Tell,
B3aUMOJICHCTBUE 3aPS/I0B;

OMHCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3MUECKUE BEITUUYUHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOpPOCTb, YCKOpPEHHE, Macca Tella, CHIa,
UMITYJIbC T€Jla, KHHETHUYECKas: SHEPrusl, NOTCHIMAIBHASL SHEPIUs, MEXaHUYECKas
paboTa, MexaHMUYecKas MOIIHOCTb, IpPH ONHMCAHWU HPABUIBHO TPAKTOBATH
(GU3MYECKU CMBICT HMCHOJIb3YEMbIX BEJIMYMH, WX O0O3HAUEHUS WM €IWHULIBI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIME JTaHHYIO (DU3UYECKYIO BETUYHMHY C JIPYTUMU
BEJINYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIJIOBBIE SBIICHHUS,
UCHONB3Ysl (U3MUECKHE BEJIMYMHBI: JaBJICHHUE ra3a, TeMIepaTypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTUUYECKOr0 JBHXKEHUS MOJIEKYJI, CpEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, pabora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTeNs; NpPU ONHUCAHUU
IPAaBWIBHO TPAKTOBAaTh (DU3UYECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, MX
00O3HAaYeHUsT W EAWHMIIBL, HaXOAUTh (GOPMYJbl, CBA3BIBAIOLIME JIAHHYIO
(bU3MYECKYI0 BEIMUHUHY C IPYTUMH BEJIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3NYECKUE BEIMUYMHBI: DJIEKTPUUECKUNA 3apsij,
IIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh MMOTEHIMAJIOB;
Ipy ONHUCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHM CMBICT HCIOJIb3YyEMBbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JaHHYIO (PU3MYECKYIO0 BETUUUHY C IPYTUMH BETMUMHAMU;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUECKUE
3aKOHBI M MPUHLUIIBL: 3aKOH BceMupHoro tsarorenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpaHEHUsI MEXaHUYECKOW DHEPruM, 3aKOH COXpaHEHUs HMITYJIbCa,
OPUHIMI CYNEPIO3ULIMA CHJI, TMPUHIUI PABHOMPABUS HHEPLHAIBHBIX CHUCTEM



OTCYETA, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUSI BEIIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEHEH KMHETHMYECKON PHEPTUU TEIUIOBOTO JBHXKEHHUS MOJIEKYI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUUECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3idyaTh CIOBECHYIO
(bOpMyIIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUA (TpaHUIIB,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IIPUHIIMIIBI IEUCTBUS MAILIMH, TIPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HU,

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
MPOIIECCOB C HMCIOJB30BAaHUEM TPSAMBIX W KOCBEHHBIX H3MEPEHM, MPU ITOM
dbopmyHpoBaTh MpoOIEeMy/3a/1ady U THIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pY10BaHMsI, IPOBOAUTH OIIBIT U (POPMYJINPOBATH
BEIBOJIBL;

OCYIIECTBISTH MPSMbIE U KOCBEHHBIE U3MEPEHUsI PUZNUECKUX BETUYHH, TPU
3TOM BBIOHMpaTh ONTHUMAIBHBIN CIIOCOO M3MEPEHHS U HCIOIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN NU3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCTIONb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKCcHpOBaTh Pe3yIbTAThI MOTYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BETMYMH B BUJIE
TaOJIUI ¥ TpaUKOB, 1e1aTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEI0BaHUS;

co0ro1aTh mnpaBuja 0€30MacHOro TpyJa MpH MPOBEICHUHM HCCIIEJOBAaHUNA B
pamMkKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HMCCIEeNOBAaTEIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOpaTOPHOTO
o0opyIoBaHUS;

pemarh pacuéTHble 3aJaydl C SIBHO 3aJaHHON (U3MYECKOW MOJENbIO,
UCIOJIB3YS (Pr3HUECcKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOUMBbIC NIl €€ pellleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUCHUs (PU3MUECKOIN BEIININHBI;

peliaTh KaueCTBEHHBIE 3a/1a4H: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUHBYIO
LENOYKY PacCyX JCHUH C OMOpOH Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

UCTIONIb30BAaTh MTPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIC NH()OPMAIIMOHHBIS
TEXHOJOTHH ISl TIOUCKA, CTPYKTYpUPOBAaHHUS, UHTEPIIPETALUNA U TPEICTaBICHUS
y4eOHOW W Hay4HO-TIOMYyJSApHOW HWH(GOpPMAIMKU, TMOJYYSHHON W3 pa3iIMYHbIX
UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIydaeMyt0 HH(OPMALHUIO;



MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAOIIEr0 MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHM;

UCII0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrnieyeHnss 0€30MACHOCTH TMPHU OOpaleHUH ¢ MpHOOpaMHU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpelIe;

paboTathb B TpYIINE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbl, PAlMOHAIBHO paCHpeneisaTh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

K xonity o6yuenus B 11 kiacce nmpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3HKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YUYEHHBIX (PU3MUECKUX MOJIEeH:
TOYEYHBIN JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/IepHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siapa MpH PEHIeHUH (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (pU3NYECKHE SIBJICHUS (MPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHas WHAYKIUS, JACHCTBHME MAarHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM W JBIDKYIIMHCS 3apsiji, JICKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, NPSIMOJINHEWHOE PACHPOCTPAHEHHE CBETA, OTPaXCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJSpU3alUs CBETa, JUCIEpPCUs CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CrHeKkTpa aroMa BOJOPOJA, €CTECTBEHHas M MCKYyCCTBEHHas
PaINOaKTUBHOCTb;

OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJIb3Ysl (U3MUYECKHUE BEIUYMUHBL
AIIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPsSKEHHE, DJIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYIIAs cuia, paboTa TOKa,
WHJYKIUST MarHUTHOrO Mojisi, cuwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KAaTYIIKU, SHEPTUs AJIEKTPUYECKOT0 M MArHUTHOTO MOJIEW, MEPUOJ M YacTOTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MPOIEcce



TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pAacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIUUECKHIA
CMBIC] MHCIIOJIb3YEMBIX BEJIMYMH, UX OO0O3HAUYEHUS U E€IMHULBI, YKa3bIBaTh
(opMyJIbl, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUUHY C IPYTMMH BEIUYUHAMY;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHl, HCIOJIb3YS
busznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, YHEPIHs U UMITYJIbC (POTOHA, IEPUOA TOTypacnaia, SHEPrus CBsI3U
aTOMHBIX SIJI€p, NpPHU ONUCAaHUM MPABUIBHO TPAKTOBATh (PU3MYECKHII CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMIIBI, yKa3blBaThb (HOpMyIibl,
CBA3BIBAIOLIME JIAHHYI0 (U3HYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEJINYUHBI,

aHAJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SIBICHMS, UCHOIB3YS (PU3NUYECKUE
3aKOHBI U NMPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHNs TPOBOAHUKOB, 3aKOH J[xoyisa—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PaCpOCTPAHEHUsI CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS DHEPrUH, 3aKOH COXPAaHEHHsI HMMILYJIbCA, 3aKOH COXPAHCHMS
IIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
IPUMEHUMOCTH;

OINPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMH MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cujibl Amriepa u cuisl JlopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl MO MCCIEAOBAHUIO (PU3NUYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPU 3TOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pYA0BaHUs, MPOBOAUTH ONBIT U OPMYITHPOBATH
BBIBOJIBL;

OCYILECTBISATH MPSAMbIE U KOCBEHHbIE U3MEPEHUsI (PU3NYECKUX BEITUYUH, MPU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HU3BECTHHIE
METO/IbI OLICHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIEI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMbBIX
U3MEPEHHI: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJIbTaThl
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BHUAE TaOIUIl U TpaduKoOB,
JieaTh BBIBOJIBI 10 PE3YJIHTATAM HCCIEOBAHUS;

coOr01aTh MpaBuia 0€30MacHOrO TpyJa MPH NPOBEJCHUM UCCIIEJOBAaHUN B
pamMKax y4eOHOTro SKCIEpHMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM



JESATCIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIIBHBIX YCTPOWCTB M J1TAOOPATOPHOTO
000pyIOBaHUS;

pemath pacuéTHbIe 3aJaydl C SBHO 3aJaHHOW (DU3HUECKON MOJIENbIo,
UCTIONB3Ys (PU3MUeCKHe 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIN3a YCIOBHSA 3a/1a4u
BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIACIATh (DHU3UUCCKHE BEITUYHHBI B (HOPMYIIH,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACYEThl M OLECHUBATH PEATBHOCTD
MOJTyYE€HHOTO 3HAUYCHUS (PU3MUECKON BEITMUUHBL,

pelaTh KaueCTBEHHBIC 3a7aU: BRICTPAUBATh JIOTUYECKU HEMPOTHBOPEUHBYIO
IIETIOYKY PACCYXJICHUW C OMOpOH Ha H3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

UCIIOJIb30BAaTh IIPH PEIICHUH YICOHBIX 3a]1a4 COBpEMEHHBIC MH()OPMAITMOHHBIC
TEXHOJIOTHH JUJISl TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPIIPETAIIMA W TIPEICTABICHUS
y4eOHOW W HAayYHO-TIOMYJIAPHOW WH(GOPMAIIUU, TOJYYCHHONH W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYCCKU aHAJTM3UPOBAThH MOTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHHIMIIBI JCHCTBUS MAaIllMH, NPUOOPOB W TEXHUYCCKHX
YCTPOWCTB, pa3inyarh yCIOBUS UX 0€30IaCHOTO HMCIOJIb30BAHHS B MIOBCEAHECBHOM
XKU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIECCOB OKPYKAIOIIEIO MHpA, B Pa3BUTHE
TEXHHKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (U3KKE B TTOBCSTHEBHOM JKU3HU IS
oOecrieueHus: 0E30MAaCHOCTH TMpU OOpaleHuu ¢ TpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTaTh B TpYyIIC C BBHIIOJHCHHEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPyNIbl, pPANUOHAIBHO PpACHpPEleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYyaIlHsIX, aJcKBATHO OICHUBATH
BKJIAJ] KQKJIOT0 M3 YYACTHUKOB I'PYIIIbI B PEIICHHE PACCMAaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnnorexka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEpMOHHAMHKH 10 L https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuorexa [JOK
4.1 1
DEKTpOCTaTHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 31eKTpUYeCcKUil TOK. TOKHU B 12 bubmumoreka [IOK
' Pa3IMYHBIX Cpetax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM undposbie
Ne ii/m P Kontpoabnbie  IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznea 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnnoreka [JOK
11 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
MexaHU4YeCcKHEe U 3JIEKTPOMArHUTHBIE bubnnoreka [JOK
2.1 9 1
KosieOaHus https://m.edsoo.ru/7f41c97c
MexaHU4eCcKHe U JIEKTPOMAarHUTHBIE bubnuotexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 0] 10 3
fra https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATFHON TEOPUHU 4 1 bubnmoreka [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOM ONTHKHU 6 bubmmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoerne aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 15

Pazpen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;&f;;gﬁ};mlcgk
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 Ob6o0611aro1iee MOBTOpeHNE 4 Etilfsj?ll/llrzfgszgrou/gf4lc970
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie  IIpakTuyeckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoThI padoThbI
pecypcbl
®du3nka — HayKa O IpUpo/Ie.
1 Hayunsie MeT(})I BI nofH;HI/I;I 1 bubmorexa HOK
y A https://m.edsoo.ru/ff0c32e2
OKpYKaroIIero Mupa
Pois 1 MecTo dusuku B
5 (hopMUPOBaHHH COBPEMEHHOMU 1 bubmmoreka [JOK
Hay4YHOU KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIIOIEU
Mexanudeckoe IBUKEHHUE.
OTHOCUTENHHOCTh MEXaHUUYECKOTO
3 neuxenus. [lepemenienue, 1 bubmmoreka IIOK
CKOpOCTb, YCKOPEHHE https://m.edsoo.ru/ff0c3508
P.K Passumue asmo mpancnopma 6
Trom.o00n.
4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 bu6muoreka [JOK
JIBH)KECHHE https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpeHHOE MPsIMOTIMHEIHOE 1 bubmuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
CBobOoaHOe nageHue. Y CKopeHue
6 CBOOOHOTO Ta/ICHUS 0,5 bubmmorexa [JOK
g . g ’ https://m.edsoo.ru/ff0c39cc
BxoaHoi KOHTPOJIb



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

KpuBosnHeliHOE ABUXKEHUE.

bub6nmoreka [IOK

7 BIDKEHHME MAaTepUATIbHON TOUKH 110
A P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[TpuHIMIT OTHOCUTENBHOCTH
8 lanunes. MuepuuanbHble CUCTEMBI bubmmorexa LIOK
) P N https://m.edsoo.ru/ffOc3be8
orcuera. I1epseii 3akoH HeroTOHA
Macca tena. Cuna. [Ipuniun
9 cyrneprno3unuu cui. Bropoi 3akon bubmmorexa [JOK
YHEPHOZHH - TOPO” https://m.edsoo.ru/ff0c3be8
HeroTtoHa nst MmaTepuanbHON TOYKU
10 Tpernii 3akon HproToHa 1151 bubmmoreka [JOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro taroreHus. Cumna
11 TspkecTu. [lepBas kocMuyeckas bubmmorexa [IOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnnorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
13 TpeHus. Cuiia CONpOTUBIIEHUS TIPU bubmmnoreka HOK
JBU>)KEHUU TE€JIa B )KUJIKOCTH WUJIU https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpamareabHOe
14 JIBUKEHHE a0COTIOTHO TBEPAOTO but6mmorexa [IOK
tena. MoMmeHT cuisl. [liedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECUs: TBEPIOTO Tella
NMnynec MaTepuabHOM TOYKH,
15 CHUCTEMbI MaTEPUATIBLHBIX TOYEK. bubmuoreka [IOK

Nmmynbe cuinbl. 3aKOH COXpaHEHUs
HMITyJIbCca. PeakTuBHOE IBU)KEHHE

https://m.edsoo.ru/ff0c43d6
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16

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sneprus
MaTepuaabHOW TOUKH. Teopema 00
M3MECHEHNH KHHETUYECKON SHEPTUU

bubnunorexa LIOK
https://m.edsoo.ru/ff0c4502

17

IToTrenumanpHas SHEPTHUsL.
IloTenumanpHas SHEPTUs yIpyro
nepopMHUPOBaHHON NIPYKUHBIL.
[ToreHimanpHas 3Heprus Teyna
BOJIN3M IOBEPXHOCTHU 3eMIIU

bubnunoreka LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBL. CBSI3b
paboThI HEMOTCHIIUATHHBIX CHII C
W3MEHEHUEM MEXAHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOW dJHEPTUHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHnast pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3BMEHEHUEM MEXaHUYECKOU
SHEPTUHM Tejla Ha IpUMepe
paCTsKEHUS PE3UHOBOTO KIYTa»

20

KonTponbhas pabota no teme
«Kunemaruka. J[nHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

but6mmorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKON
TeopuHu. BpoyHOBCKOE JBUKEHNE.

Auddysus

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
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22

Xapakrep JBUKEHUS U
B3aMMO/CHCTBHS YaCTHI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, XKUIAKOCTEH
U TBEPJIBIX TEIl

23

24

25

26

Macca monekyn. Konnuectso
Bemtectra. [locTostHHas ABoraapo

TennoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. lllkana remmeparyp
Lenbcus

P.K lIpumenenue
MeniousmepumenbHulx npubopos 6
Trom.o0n.

WUneanbusrii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

AOcomtoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenpeneeBa-Knanelipona

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4fde

bubmmoteka IIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

28

29

30

JlaGopatopHnas pabora
«HccnenoBanne 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSHHS
Pa3peKEHHOTO Ta3ay

W3onporieccsl B U1€ILHOM Ta3e U
ux rpaduueckoe MmpeacTaBIeHHe
BnyTtpeHHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U
criocoObl e€ n3mMeHenus. Konngyectro

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

TEIUIOTHI U paboTa. BHyTpeHHs s
SHEPrus 0JJHOATOMHOTO UEaTHLHOTO

raza
bub6nmoreka [IOK
1 B
3 FARL TeTonepeaata https://m.edsoo.ru/ff0c5c36
VYV enpHas TEMIOEMKOCTh BELIECTBA.
KonmuectBo T€NNOTHI Npn bubnnorexa [JOK
32 .
Terionepenade. AauadbaTHbII https://m.edsoo.ru/ff0c5¢c36
mporecc
33 [TepBolii 3aKOH TEPMOAMHAMUKHI U bubnnorexa [JOK
€ro MPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccos B
34 npu (I)) e. Bropoit I;aItIOH bubmmorexa LIOK
PHpOAS. BTOP https://m.edsoo.ru/ff0c6230
TePMOJTUHAMUKU
[Tpunun nevicreus u KT/
TETJIOBOM MAIlIUHBI
35 P.K. Tennosvie osuecamenu u oxpaua bubmorexa LOK
o 3 P https://m.edsoo.ru/ff0c600a
okpyarcaroueti cpeowt 8 Trom.
obnacmu.
36 uxa Kapnro u ero KIT/]
37 DKosornyeckre mpoodaemMbl
TETIOIHEPTETHKH
O6o06maromuit ypok
38 «MOJ‘IISK JIIsJIl Haﬁ}IlI:I)I/ISI/IKa OcHoBBI bubnmorera HOK
P ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KontponbHas paboTa mo teme i OK
39 «MonexynsipHas ¢puznuka. OCHOBBI noimorexa L

TCPMOAUHAMUKUN»

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.

bub6nmoreka [IOK

40
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
AOCoIIOTHAs ¥ OTHOCUTEIbHAS
BJIAKHOCTh BO3/1yxa. HachlleHHbIH
41 a bu6nmoreka [IOK
P https://m.edsoo.ru/ff0c64d8
P.K. Bupmyanvnas skckypcus na
memeocmanyuro Trom.oon
TBépnoe Teno. Kpucramimyeckue u
amopdHbIe Teaa. AHU3OTPOITHS
42 CBOMCTB KpuCTAJLIOB. JKunkue bubnnorexa [IOK
P F A https://m.edsoo.ru/ffoc65f0
kpuctaiibl. COBpeMeHHbIE
MaTepuabl
[1naBneHue U KpUCTATIIA3AIIMSL.
43 V nenpHas TEINIOTA IJIaBJIEHUS Bubmiorexa OK
a ) https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6nmorexa LIOK
44 vy o
PABHEHHS TOILIOROTO banewea https://m.edso0.ru/ff0c6820
OnexTpuszanus Tei. JIEKTPUIECKUI
45 3apsi. JIBa BUsia SJEKTPUYECKUX bubmorexa HOK
AL g p https://m.edsoo.ru/ffOc6bcc
3aps/ioB
I[IpoBOOHUKH, TUIIEKTPUKHA U
46 H(I))J'I HI[OBO HI:IHKI/I 3aK(I))H bubmmorexa TIOK
YHpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXPaHEHUS AIEKTPUUIECKOTO 3apsia
B3anmoneiictBue 3apsinoB. 3aKoH
47 Kymnona. ToueyHbIl iIEKTpUYECKUT bubnmorexa LOK
y ) p https://m.edsoo.ru/ff0c6ce4
3apsi
48 Hanpsik€HHOCTB IEKTPUYECKOro bubnmoreka [JOK

nosist. [IpunHnun cynepno3unuu

https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

49

50

3JIEKTPUYECKUX MoJel. JInnun
HaNPsHKEHHOCTH

Pabota cwit aiexkTpocTaTHieckoro
noust. Ilorennman. PasHocTs
MMOTEHIINAJIOB

[TpoBOTHHMKY U AUDIICKTPUKHU B
AJIEKTPOCTATHUECKOM IT0JIE.
JlunnekTpudeckasl IpOHUIIAEMOCTh

bub6nmoreka IIOK
https://m.edso0.ru/ff0c6f00

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

51

52

OnektpoémkocTh. Konaencarop

DNeKTPOEMKOCTH IIIOCKOTO
KOHJICHCAaTOpa. DHEeprus
3apsKEHHOT0 KOHJIEHCATopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnast padota "U3mepenue
ANEKTPOEMKOCTH KOHJIeHcaTopa"

54

[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO
amnmapara, CTpyHHOT0 IpUHTEpa.
DneKTpocTaTUYeCKas 3alluTa.
3a3eMIIeHre AIIEKTPOIpruOOPOB

55

DNEKTPUUECKUH TOK, YCIIOBUS €TI0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cwuita Toka. Hanpsixenue.
ConporuBnenue. 3akon Oma ist
y4acTKa Lenu

56

[TocnenoBarenbHOE, APAIIEIBHOE,
CMEIIaHHOE COCTUHCHHE
poBoAHUKOB. JIaboparopHas padoTa

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

«M3ydyeHune cMeanHoro
COCIMHEHUS PE3UCTOPOB»

PaboTa n MOINHOCTB 3JICKTPUUCCKOI'O

bub6nmoreka [IOK

S ToKa. 3akoH J[xoyinsa-Jlenma https://m.edsoo.ru/ff0c7838
3axon Oma 11 [TOJIHOH (3aMKHYTOH)
anekTpudeckon nenu. Koporkoe

58 3ambikaHue. JlaboparopHas pabora 0.5 bubmorexa [IOK

https://m.edsoo.ru/ff0c7ae0

«3mepenune D/IC ucTtouHuka ToKa u
€ro BHYTPEHHETO COMPOTUBICHUSD
Pesepnbiii ypok. KonTponbsHas

59 paborta no Teme "DnekTpoaguHamMuKa" bubmmoreka [JOK
/ Beepoccuiickast IpoBepoYHast https://m.edsoo.ru/ff0c8c56
pabota

60 IIpomexyToyHas aTTecTanusA bubamorexa LOK

https://m.edsoo.ru/ff0c88be

DNeKTpOHHAas MPOBOIUMOCTh

61 TBEPABIX METAJIIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAIIJIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTh

62 DIEKTPUYECKHUN TOK B BAKyyMe.
CBoiicTBa 2NIEKTPOHHBIX MTyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAs

63 Y IPUMECHask TPOBOAUMOCTD. bubmuorexa [IOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ffOc84ae
[TonynpoBoiHUKOBBIE TPUOOPHI

64 DNEeKTPUYECKHUI TOK B pacTBOpax U bubnmoreka [JOK

pacriaBax 3JeKTPOJIUTOB.

https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

QHGKTpOJII/ITI/I‘ICCKaSI Jucconuanms.

DneKTpoan3

DJIEKTPUUYECKUH TOK B ra3ax.

65 CaMoCTOSTEIIbHBIN U 1 bubmuorexa [IOK
HECaMOCTOSTENbHBIN pa3psl. https://m.edsoo.ru/ffOc84ae
Momnnus. 1lnazma
DnexTpuueckue mprudopsl 1

66 YCTPOMCTBA U UX IPAKTUUECKOE 1 bubnnorexa [JOK
npumeHenue. [IpaBuna TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
KonTponbhas pabota no teme

67 «Inekrpocraruka. [locrosHHbIN 1 bubmmoreka [JOK
3JEKTpUYECKUN TOK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

68 PezepBHblit ypok. O0o0maronmii 1 bu6mmoteka [JOK
ypok no teMaMm 10 kmnacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsbl
[TocTostHHBIE MATHUTHI M UX

1 B3anMOJeHCcTBHE. MarHuTHOE MOJIE. 1 bu6mmoreka [IOK
Bektop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOW MHAYKLIUU
MarauTHoO€e 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
BzaumopericTBue NpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHast pabora «3yuenue

3 MAarHUTHOTO TTOJISI KaTYILIKH C 1 1 bubmorexa [JOK

Y https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MArHUTHOTO TOJIS HA
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubnuorexa [JOK
«HccnenoBanne nelcTBHA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS Ha
JIBIDKYIITYIOCS 3apSHKEHHYIO
Yy DIBHERILY Bummorexa [IOK
5 gactuity. Cuna Jlopenma. Pabora 0,5

cuiibl JIopeHna
BxoaHoii KOHTPOJIB

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

DJNIeKTpOMAarHuTHasE MHYKIIUS.
[ToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykiun. 3akoH
3JIEKTPOMArHUTHON MHIYKIIMH
®dapanes

JlaboparopHas pabota
«HccnenoBaHue SIBICHUS
3J’I€KTp0MaFHI/ITHOI\/JI WHAYKIOHUN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIIEHUE
camounaykiuu. J/C
CaMOUHIYKIUU. DHEPrusi

MAarauMTHOIO ITOJIA KaTyIlIKH C TOKOM.

DIIEeKTPOMarHuTHOE TOJIe

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoiucTBa U ux

MMPUMCHCHHUC: ITOCTOAHHBIC MAarHUTHI,

AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

P.K. Bauanue macnummusix 6ypo Ha
300posbe dHcumereli pecuoHd.

10

11

O6o0maromuii ypok « MarHutTHoe
noJje. DIEeKTpOMarHuTHas
HUHAYKIOUSD)

KonTpomnpHas pabota mo Teme
«MaramTHOE II0JIE.
DNIeKTpOMarHuTHasT WHIYKITHSD

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXAHUYCCKHUE
Kosiebanus. ['apMoHMUecKue

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KosieOaHus. Y paBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue suepruu

13

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
neproa MajbIX KoJIeOaHHid rpy3a Ha
HUTH OT JJTUHBI HUTH U MacChI
rpy3a»

14

KonebaTtenbHbIit KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHNs B HCATHHOM
K0JIeOAaTEIbHOM KOHTYpE. AHAIOTHS
MEXYy MEXaHUUYECKUMH U
3JIEKTPOMArHUTHBIMH KOJI€0aHUSAMU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

15

16

17

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIrur B HJACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromMx
KosieOaHusX. BbiHyX/1eHHbIE
MEXaHUUYECKUE KoJaeOaHMsl.
Pe3onanc. BeiHyx/1eHHbBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus

IIepeMeHHBIH TOK.
CuHycouanbHbI TEPEMEHHBIN TOK.
MoniHoCTh NEPEMEHHOT0 TOKA.
AMIUTUTYHOE U ACHCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

19

20

21

22

23

VY CTpoicTBO U MPAKTUUYECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaay

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE ANEKTPOIHEPIHHU.
KynbTypa rucnonb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM
JKU3HU

MexaHnyeckue BOJHBI, YCIOBHS
pacupoctpanenus. [lepuon.
CkopocTb pacnipocTpaHeHUs U
JIMHA BoJIHbL. [lonepeyunsie u
MIPOJIOJTbHBIE BOJTHBI

3Byk. CKOpocCTb 3ByKa. [ poMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa
P.K. lllymosvie 3aepsaznenus

(Oannwie no Tromenckou obracmu).

ONEKTPOMAarHUTHHIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [Ikaia
3JIEKTPOMAarHUTHBIX BOJIH

P.K. 300posve orcumeneii Troom. 061 u
BUAHUE MACHUMHO20 NOJA HA
yenosexa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

[IpuHIMIIBI paANOCBA3U U

24 TeneBuICHUs. Pa3BuTue cpeacTs
cBs3u. Paguonokanus
o5 KoHntponbnas padora «Konebanus u bubnnoreka [HOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[TpsiMonMHEHOE pacpocTpaHeHne
26 CBETa B OJHOPOJHOU Cpeje. bubnuorexa [JOK
ToueuHblil HICTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubamorexa LOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubnnoreka [JOK
IIpenenbHbIN yroi MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPAKEHUS
29 JlabopaTtopHas pabota «3mepeHue bubnmnorexa [JOK
MOKa3aTelisi NPEJIOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzsl. [TocTpoenue n3obpaxeHuit
30 B TuH3e. PopMysia TOHKOM JIMH3BI bubmmorexa [JOK
- POPMY ’ https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGoparopHas paboTa
31 «HccnenoBanue CBOMCTB
MU300paXKEHUI B TUH3AX)
Hucnepcus ceera. CiioXHBIA COCTaB
39 6emnoro csera. LIser. JlaboparopHas

pabota «Habmonenue aucnepcun
CBETa»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

WnTepdepenmus ceera. Judpakuus bubnuoreka [IOK

33 N
cera. JudpakuuonHas pemerka https://m.edsoo.ru/ffOced22

34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnnoreka [HOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOKUCTBA

35 U YCJIOBHSI UX 0€30I1aCHOTO
MPUMEHEHUS
['panunbl MpUMEHUMOCTH

36 KJIACCUYECKOW MEXaHUKH. bubnuorexa [JOK
[TocTynatel cienuanbHOU TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEJILHOCTH
OTHOCUTEIHHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMeIJICHHE bubnmorexa [IOK

https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAILEHUE JITTUHBI
OHeprus u UMIYJIbC

38 pensTUBUCTCKON yacTulibl. CBA3b bubnuoreka [IOK
MAaCChI C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTtponbHas padora «OnTuka.

39 OCHOBBI crIEIIUATBHON TEOPUHU bubmmorexa LIOK

https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®otonsl. opmyia [Tnanka. bubnnorexka [JOK
OHeprust 1 uMITysbc GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHHUE

41 dororddekra. OnbiTe A. T bubmmorexa [TOK

CromneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl portoddderra. YpaBHEHHE

bu6mmoreka [IOK

42 Oiutnmrerina s Gorosddexra.
s § b https://m.edsoo.ru/ff0d015e
«KpacHnas rpanuna» porosrdpdexra
Jasnenne ceera. OnbrTel I1. H.
43 JleOGeneBa. XMMHUYECKOC JICHCTBUE bubmorexa HOK
ACBa. A https://m.eds00.ru/ff0d04a6
CBeTa
TexHuyeckue ycTponucTBa U
MIPaKTUYECKOE TPUMEHEHHUE:
44
dboTo31eMEHT, GOTOIATUHK,
COJTHEYHas OaTapesi, CBETO IO/
45 Pewenue 3agau no reme «J1€MEHTHI bubnuorexa [JOK
KBAaHTOBOM ONTHUKN) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI
46 Pesepdopna o paccestauro o- bubmorexa HOK
peop P https://m.edsoo.ru/ff0d091a
yactull. [I1anerapHas Moens atoma
bu6mmorexa [IOK
47 IToctynater Bopa
4 P https://m.edsoo.ru/ff0dOafa
W3nydenune u nornomenrue GoTOHOB
48 IIPU IIEPEXO0/I€ aTOMa C OJTHOTO bubnnorexka [JOK
YPOBHS HEPrUHU Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Boanossie cBoiicTBa yacThIl. BoIHBI
49 ne bpoitns. KopnyckymnsipHo- bubnuorexa [IOK
BOJTHOBOM Jyaynn3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE M3 TyUCHHE
50 OTKpbITHE PAIUOAKTUBHOCTH. bubnmoreka [JOK

Omneiter Pesepdopaa mo

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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51

OMpCACIICHHUIO COCTaBa
PAAOAKTUBHOI'O U3JTYyYCHHUA

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusnue
PaAMOAaKTUBHOCTH HA KUBBIC
OpTaHU3MBI

P.K. U3menenue paouayuonnozo
gona Tromenckoii ooracmu Kax
pe3yibmam aHmpono2eHHO20
emMeuamenbCmad.

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
ONEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacniaza. ['aMmma-u3nyuenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B SI/IpE.
Snepusle peakunu. S nepHblit
peaktop. [Ipo6iemsl, IEPCIEKTUBHI,
HKOJIOTMYECKUE acCTIeKThI SIEPHOI
JHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUlbl. OTKpBITHE
Mo3UTpoHa. MeTo bl HAOTIOICHUS U
pETUCTpALIU JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMEHTaIbHbIE
B3auMoAercTBHUA. ENMHCTBO
buU3UYECKON KapTUHBI MUPay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTHS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAaYEHUE ACTPOHOMHH. Bun



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE€3HOTO HEeOa. Co3Be3ausl, IpKUE
3BE3/bI, IUNIAHETHI, UX BUIMMOE
nekenne. ConHeyHas CUCTEMA

56

57

58

59

60

Counuue. ConHeunast akTUBHOCTD.
Wcrounuk sneprun CosHua 1 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
Nocle0BaTeIbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPECTABJICHUS O IPOUCXOKICHUH U
sBostonnu CosHIa U 3BE31

Mnineunsiii [1yTe — Hama
I'anaktuka. Ilonoxenue u ABMKEHUE
Comnnna B I'amaktuke. ["'anakTuku.
YépHble ABIPHI B AIpax TATAKTUK

Bcenennas. PasOeranue rajakTHk.
Teopus bosnbuioro B3peiBa.
PenukroBoe uznyuenue.
Mertaranaktuka

Hepemennsie npo0iaembl
aCTPOHOMHH

61

62

KonTtponbHas pabota «D1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
¥ ACTPOHOMHUU B IKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ATUYECKOH chepax NeaTeTbHOCTH
yeJioBeKa




63

O6o6mmarmuii ypok. Pons u Mmecto
($U3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o6mmaromuii ypox. Ponb
¢du3nueckoil Teopun B
(opMHpOBaHNY TIPEICTABICHUI O
¢u3nvecKoil KapTHHE MHUpa

65

Ob6o06maromuit ypok. Mecto
(du3nUecKoil KapTHHBI MUpPa B
00111eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJE

66

67

PesepBHbIil ypok. MarautHoe mnoste.
ONeKTpOMarHuTHAsE MHIYKIIUS
PeszepBHbIil ypok. Ontuka. OCHOBBI
CIEMAJIBHOM TeOpUn
OTHOCUTEJIBHOCTH

68

Pesepnblit ypok. KBantoBas ¢uzuka.
DNEMEHTHI aCTPOHOMUU U
acTpou3uKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

68



https://m.edsoo.ru/ff0d1784




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib U MeCcTOo (U3UKH B
(hOpMHUPOBAHUH COBPEMEHHOM HAYYHOW KapTHUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIBHOCTH

JIoneun

10.2

Y4YUTHIBaTh IPaHUIIBI IPUMEHEHUS N3YYEHHBIX (PH3MUECKUX MOJICIICH:
MaTepHualibHas TOYKa, MHEpLHUaIbHAs CUCTeMa OTCcuéTa, aOCOJIOTHO
TBEPAOE TEJI0, UIICAIbHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJl, TOYEUHBIA IIIEKTPUUECKUHN 3apsia — IIPU PELICHUU

Q)HSH‘ICCKI/IX 3aJad

10.3

10.4

PacnioznaBaTh ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KUHETUUYECKON Teopuu
CTPOCHMsSI BElIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOpPEHHOE MPSMOJIMHENHOE ABUKEHUE, CBOOOJHOE NaJeHIE
TeJ, JBWKEHUE IO OKPYXXHOCTH, WHEPIHS, B3aUMOJICHCTBHE TEI;
mud¢y3us, OpOYHOBCKOE JBH)KEHHE, CTPOEHHUE KHUJIKOCTEH U
TBEPABIX TeJl, U3MEHEHHe o00bEéMa TeJl NpU HarpeBaHUU
(OXJaxIeHNun), TEIJIOBOE PAaBHOBECHE, WCIApEHHE, KOHJICHCAIIUS,
IJIaBJI€HUE, KpUCTAUIM3alUs, KHUIIEHHE, BJIaXXHOCTh BO3/yXa,
NOBBIIICHUE JaBJIE€HHUS Ta3a IMpH €ro HarpeBaHUM B 3aKPBITOM
cocyle, CBSI3b MEXIy IapaMeTpamMHM COCTOSIHHSL ra3a B

M30Mpolieccax; JIEKTPU3AUS TeJl, B3aUMOJICHCTBUE 3apsIIOB

OnucelBaTh MEXaHUYECKOE JIBIDKEHUE, MCIONb3ysl (QU3NYeCKue
BEJIMYUHBI: KOOPJIMHATA, IyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYJIbC Tejla, KUHETUYEeCKas JHEpIrus,
NOTEHIMAJbHAs DHEPIus, MeXaHudeckas pabora, MeXaHHYecKas
MOIIHOCTh, TMpPU ONHUCAHUU NPABWIBHO TPAKTOBaTh (PU3NUYECKUI
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAU€HUS U EIUHMIIbI,
HaXOJIUTh (POPMYJIBI, CBSI3BIBAIOLINE TAaHHYIO (DU3NYECKYIO BETUUUHY

C ApYI'uMH BCIUYNHAMUA




10.5

OnuchiBaTh HM3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIE
ABJICHUS, HUCIOJb3ys (U3MUYECKUE BEJIUYMHBI: JaBJIEHUE ras3a,
TeMIIepaTypa, CpeiaHsAs KUHETHYECKas DHEpPrus XaoTHYECKOIo
JIBV)KCHUS MOJIEKYJI, CPEIHEKBAJAPATHUYHAS CKOPOCTH MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, pabora rasa,
KO3 GUIMEHT IO0JIe3HOr0 JEHCTBUS TEIUIOBOIO JIBUraTels; IpH
ONMCAHUU  MPABWIBHO  TPAaKTOBaThb  (U3NYECKUH  CMBICH
UCIIOJIb3YEMBIX BEJIMYUH, UX O0O3HAUEHUS M €AUHUIIBI, HAXOIUTH
(GopMyIbl, CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO BEIUYHHY C

APpYTUMH BCIIMYNHAM

10.6

OnucelBaTh M3yYEHHbIE D3JIEKTPUYECKHE CBOMCTBA BEIIECTBA MU
AIIEKTPUYECKUE sIBJIEHHUS (IPOLECcChl), MCIONb3ys (U3NYECKUe
BEJIMYMHBL:  DJIEKTPUYECKUH  3aps],  DJIEKTPUYECKOe  IIOJIE,
HaIpsOKEHHOCTh 10JIS, MOTEHLIMAN, Pa3sHOCTh IIOTEHLUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMbICI
UCMOJIb3YEMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3blBATh
(bopMyIIBI, CBA3BIBAIOIINE JAHHYIO (U3NIECKYIO BETHUUHY C TIPYTUMHU

BCJIIMYNHaAMU

10.7

AQHATM3UPOBATh (PU3UYECKUE TIPOIECCHl W SIBJICHUS, HCIIONB3Ys
¢u3nveckre 3aKOHBI U TIPUHIIMIIBL: 3aKOH BCEMUPHOTO TATOTEeHUS, |,
I1 u 11l 3akonb! HBIOTOHA, 3aKOH COXpaHEHHsI MEXaHHUUECKON SHEPTHH,
3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIIMIT CYTIePIIO3UIIUH CHUJIT, TPUHIIMIT
pPaBHONPABUSl HWHEPIHUATBHBIX CHUCTEM OTCYETA; MOJIEKYJSPHO-
KHHETHUYECKYIO TEOPHUIO CTPOCHHS BEIECTBA, T'a30BbIC 3aKOHBI, CBSI3b
CpeaHel KMHETHMYECKOM SHEepruM TEIUIOBOIO JBMKEHHUS MOJIEKYN C
abCOJIIOTHON TeMIlepaTypoil, MepBbI 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHEHMs 3JEKTPHYECKOro 3apsjaa, 3akoH KyiioHa; mpm 3TOM
pa3INyaTh CIOBECHYIO (DOPMYIHNPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE

BBIPAXKCHUC U YCIIOBUA (1" paHuIbI, 06H3.CTI/I) IMPUMCHUMOCTHU

10.8

10.9

OOBICHATH OCHOBHEIC MMPUHIIUITBI JefcTBUS MallluH, HpI/I60p0B n
TCEXHUYCCKUX yCTpOI\/'ICTB; pa3jindatb YCIOBUSA HUX 0e30IacHoro

HCIIOJIBb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

BBITIONMHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAaHUIO (PU3UYECKHX SBICHUIN
" IIPpOHECCOB € UCIIOJIB30BAHUCM IPSAMBIX U KOCBCHHBIX H3MepeHHﬁ;
pu 3TOM (OPMYITUPOBATH MPOOIEMY (3a/1a4y) B TUIIOTE3Y YIEOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEAIOKEHHOTO

000py10BaHUs, TPOBOAMTH OIBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

10.11

OCyIJ_IeCTBJISITB MNpsAMbIC W KOCBCHHBIC H3MCPCHUSA (1)I/I3I/I‘IGCKI/IX
BCJIIMYHH, IIPpU 3TOM BI)I6I/IpaTB OIITHUMAJIBHEIN CIIOCO0 U3MEPCHUA U

HCITIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

HccnenoBaTh 3aBUCHMOCTH MEXAy (U3MYECKUMH BEJIHMYMHAMHU C
HCIIOJIb30BAaHUEM MPSMBIX HU3MEPCHHI; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTH pPE3yJbTaThl IMOJTYYCHHOH 3aBHUCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3ybTaTaM UCCICIO0BaHUA

10.12

CoOmomaTe mpaBmiia 0€30MacHOrO  TpyJla TpH  IPOBEIACHHH
UCCIIEIOBAaHUM B paMKaXx Y4eOHOTrO OSKCIIEpUMEHTa, Yy4eOHO-
HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C MCIIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 000PYIOBAHUS

10.13

Pemrate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (PU3NYECKOI MOJIEIBIO,
UCTIONB3Ysl (PU3MYECKHe 3aKOHBI W MPHUHIUIBI; HA OCHOBE aHAIIN3a
yCIOBHS 33/Ja4d  BbIOMpaTh (U3UYECKYH0 MOJENb, BbLIEIATH
¢du3nyeckre BeJIMYMHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IPOBOAMTH pacu€Tbl M OLEHUBAaTh pPEAJbHOCTh IOJYYEHHOTO

3Ha4YeHUs (PU3NUECKOU BEITMUNHBI

10.14

10.15

Pemats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJOTUYECCKHU
HCIMIPOTHUBOPCUUBYIO LCTIOYKY paCCY)I(I[eHI/Iﬁ C OHOpOfI Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

Hcnonb3oBaTe MpHU pelleHHMH Y4YeOHBIX 3a/7ad COBpPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMH JJIsl MOMCKA, CTPYKTYpHUpPOBAHMS,
UHTEPIIpETallMi U TPEICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHON
MH(pOpMaLKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

AHAJIN3UPOBATDH MMOJIYyYaCMYIO I/IH(I)OpMaI_II/IIO

10.16

10.17

10.18

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOILIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HH I OOecTieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMd U TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
30pOBbS. M COOJIOIEHUSI HOPM HKOJIOTUYECKOTO TOBEJIEHHUS B
OKpY’KaIoIlIeH cpene

PaboTath B rpymnie ¢ BHITOJHEHUEM Pa3IMYHBIX COI[UAIBHBIX POJIEH,
IUTAHUPOBaTh  paboOTy TPYMNIbl, palMOHAIBHO  pPACHpelneisTh

0053aHHOCTH H IIaHUPOBATE JOCATCIBHOCTE B HECTAHAAPTHBIX




11 KIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

111

CUTyalusiaXx, aJICKBATHO OLICHHWBATHL BKJIAJ KaXKA0ro M3 YYaCTHUKOB

IPYIIBI B peLICHUE pacCMaTprUBaeMOi MPoOIeMbl

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa30oBaTeILHON NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus

JleMoHCTpHpOBaTh Ha IpUMEpax poJib M MeCcTOo (U3UKH B
(GhOpMHUPOBAHUH COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKOMN NEATEIIbHOCTH

J'IIO,Z[GIZ, OECJI0CTHOCTh U CAMHCTBO (I)HSquCKOfI KapTUHBI MHUpa

11.2

11.3

YuuThIBaThH T'paHULIbI IPUMCHCHU N3YUYCHHBIX (1)H3H‘{CCKI/IX MOJICIICH:
TOYCYHBIN SHGKTpI/I‘{eCKHﬁ 3apAan, AACpHaaA MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHNH (PU3NIECKHX 3a/1a4

PacrioznaBath uznveckue siBiaCHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBAaHTOBOW  (DU3UKU:
DIIEKTPUYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JEWUCTBUSA  TOKAa,  B3aUMOJICHCTBME  MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MAarHUTHOTO TIONSI Ha
MPOBOJAHWK C TOKOM H JIBIDKYIIUHCS 3apsij, SJICKTPOMAarHUTHBIC
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, TpeJoMIieHUue, UuHTepdepeHus, audpakuus U
MOJIIpU3aIUsl CBETA, AUCIIEPCHUs cBeTa, (OTOINEKTpUUIECKUi dPPeKT
(botorddext), cBeTOBOE NaBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

pPaarnoOaKTUBHOCTDb

11.4

OnucelBaTh M3Yy4YEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKHE,
MarHUTHBIE, ONTUYECKHUE, DIIEKTPUUECKYIO IPOBOIUMOCTD PA3IIMUHBIX
Cpel) U DJIEKTPOMarHUTHbIE SBJICHHS (IIPOLIECCHI), HCHOJIb3YS
¢busznyeckue BENUYMHBI: OJEKTPUUECKUH 3apsj, cujila ToOKa,
ANIEKTPUYECKOE  HANPSIKEHHE, DJIEKTPUUECKOE  CONPOTHUBIICHUE,
pasHocTh noteHuuanos, IJC, paboTa Toka, HHIYKIHS MarHUTHOTO
nosisi, cuna Ammepa, cuia JlopeHna, MHAYKTHBHOCTh KaTyUIKH,
SHEPIus JIEKTPUYECKOr0 M MAarHUTHOTO IOJIeH, Iepruoj U 4acToTa
KoJIeOaHUH B KOJIeOaTeIbHOM KOHTYPE, 3apsi/l M CHJla TOKa B IpoIecce

TFapMOHUYECKUX  O3JEKTPOMAarHUTHBIX  KoJjeOaHMWH,  (oKycHoe




11.5

pacCToOAHNUC U ONTHUYCCKAsA CUJia JIMH3bI, IIPpHU OIMMMCAHUU ITPABUIIBHO
TPaKTOBATb (l)I/ISI/ILICCKI/Iﬁ CMBICJI HCIIOJB3YEMBIX BCJIMYHUH, HX
0003HaYeHUsT U CAWHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBaIOIINe

JAHHYI0 (PU3UYECKYIO BETUUMHY C IPYTHMHU BEIIMYMHAMHU

OnuceiBaTh  HM3YyYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCTIONB3YS (pr3MUecKre BETWYHHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M YacTOTa CBETA, SHEPTUS U MMITYJIbC (OTOHA,
[epuoz Mojrypacnana, SHEprus CBsA3M aTOMHBIX AJ€p; IIPU ONMCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKHH CMBICA  HCIOJb3YEMBIX
BEJIMYMH, WX OOO3HAYEHUs W EIUHUIIBI;, YyKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JAPYTUMH

BCIMYMHAaMM, BBIYHUCIATE 3HAYCHHUC (1)PI3PI‘I€CKOI>1 BCINMYHUHBI

11.6

AHanu3upoBath (U3NYECKUE TMPOLECCHl U SIBICHUS, HCIOJIb3Ys
¢u3nyeckue 3aKOHbl M NPUHUMIOBL  3akoH OMa, 3aKOHBI
MOCJIEIOBATEIBHOTO ¥ TApaJUIETIbHOTO COCAMHEHUS! IPOBOJIHUKOB,
3akoH [0y — JIeHna, 3aKOH 3J1€KTPOMArHUTHOM MHIYKIWH, 3aKOH
MPSIMOJIMHEHHOT0 pacpOCTPaHEHHS CBETA, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBl IPEJIOMJIEHHUs CBeTa, ypaBHeHWe OiHIITeHHa s
doToaddexra, 3aKOH COXpaHEHHUS DHEPTUU, 3aKOH COXpAHEHUS
UMITyJIbCa, 3aKOH COXpaHEHHUs »JIJIEKTPUUECKOro 3apsiia, 3aKOH
COXpPaHEHHs MaccoBOro uucia, MmocTyiaatsl bopa, 3akoH
paZMoaKTUBHOTO pacnaja; MpU 3TOM pa3inyaTh CJIOBECHYIO
(GOopMyIMPOBKY 3aKOHA, €T0 MATEMATHYECKOE BEIPAKECHHUE H YCIIOBHS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HaImpaBJICHUEC BCKTOpa HWHAYKIHMK MAarHuTHOI'O II0OJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

CTpouTh ¥ ONHUCHIBATH M300paKE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKaJOM, TOHKOW JINH301

11.9

BbINOMHATE SKCIIEPUMEHTHI TI0 UCCIEeI0BaHUIO (PU3NUECKUX SBICHUIN
U TIPOILIECCOB C MCIOJIb30BAHUEM IPSIMBIX M KOCBEHHBIX W3MEPEHMI;
pu 3ToM (HOpMYIHPOBATh MPOoOIEMY (331a4y) ¥ TUIIOTE3Y Y4eOHOTrO
DKCIIEPUMEHTa,  CcOoOMpaTh  YCTAaHOBKY W3  IPEMAJIOKEHHOTO

000pyA0BaHUs, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcymiecTBisITh TNpsIMbBIE U KOCBEHHbIE H3MEpeHUs: (U3NUECKUX
BEJIMYMH; TIPU 3TOM BBIOMpATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUs U

HCIIOJB30BaTh N3BCCTHLIC MCTOAbI OLICHKHA HOFpGLHHOCTGﬁ I/ISMepeHI/Iﬁ




11.11

HccnenoBaTh 3aBUCUMOCTH (PU3HUECKUX BEIMYMH C UCTIOIB30BAHUEM
OpsIMBIX M3MEPEHUN; TpPU HSTOM KOHCTPYHUPOBaTh yCTAHOBKY,
¢bukcupoBaTh pe3yNbTaThl MOTYYECHHONW 3aBHUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BH/JIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

HUCCICI0BaHUA

11.12

11.13

11.14

CobOmonate mpaBmia 0O€30MaCHOTO TpyAa TMpPH MPOBEACHHUH
UCCIIEIOBAaHUI B paMKax Y4eOHOTO OSKCIepUMEHTa, Y4YeOHO-
HCCIIEI0BATENIbCKON M IPOEKTHOM AESTEIbHOCTH C UCII0JIb30BAaHUEM

M3MEPUTENbHBIX YCTPOICTB U 1a60paTOpPHOro 000pyA0BaHUS

Pemarp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (pU3MYecKre 3aKOHBI W MPHUHIIMITEI; HA OCHOBE aHAIM3a
YCIIOBUSL 3aJaud  BBIOMPATh (PU3UYECKYID MOJEIb, BBIICIATH
buznyecKkue BeIMUMHbI U POPMYITbI, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAWTh pacuéThl M OLEHUBATh pPEAJbHOCTh IOJYYEHHOTO

3HA4YCHUs1 (PU3NIECKON BETHMUNHBI
Pemlare  kauecTBEeHHbIE  3aJaud:  BBICTPauMBaThb  JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIACHUMN C OIIOPOM HA U3YUYCHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

11.15

Hcnonp3oBaTh MNpu pelIeHHHd Y4YeOHBIX 3aJady COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU ISl TMOMCKA, CTPYKTYpHUpPOBaHMA,
UHTEpIpeTallii U MPeICTaBICHUsS yuyeOHOM M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKH

aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaIIHIO

11.16

OOBSICHATH NMPUHIUIIBI ACHCTBUSI MAIlIUH, MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB; pa3invaTh YCJIOBHUS UX OE30MaCHOTO HMCIIOJIB30BaHUS B

MOBCEIHEBHON KU3HU

11.17

11.18

11.19

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HH I OOecTieueHusl O€30MacHOCTH TpH  OOpalleHHH C
npubopaMd U TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
30pOBbsI M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJIEHHUS B
OKpY’KaIoIlIeH cpene

PabGotaTh B rpyIime ¢ BBITOJHEHUEM PA3IHMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TPYIIbl,  PAMOHAIBHO  paclpenessTh

0053aHHOCTH U IIAHUPOBATE ACATCIIBHOCT B HECTaHAAPTHBIX




CUTyalluAX, aACKBATHO OLICHHBATH BKJIAJ KaXXI0Iro H3 YYACTHHUKOB

TPYIIIBI B PELICHUE PacCMaTpUBaeMOl MPOOIEMBI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

IIpoBepsiemMble 3J1eMeHTBHI CO/leP:KaAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O IIO3HAHN A

10 KJIACC
Kon Kox npoBepsiemoro
pasaena 3JIEMEHTA
1.1
1
1.2
2
211
2.1.2
2.1
2.1.3

®usuka — Hayka o mnpupone. Hayunbie
METO/1bl IO3HAHUS OKpY Karo1iero Mupa. Poib
JKCIIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MogenupoBanue (U3HYECKUX SBICHUH W
IIPOLIECCOB. Hayunsbie TUIOTE3BI.
®usnyeckue 3aKOHbl U Teopuu. I'paHuIbI
OPUMEHUMOCTH  (U3MYECKHUX  3aKOHOB.
[IpuHnnn coorBerctBua. Pome m  mecto
¢u3ukn B (QOPMHUPOBAHUU COBPEMEHHOM
Hay4HOM KapTHHBI MHpa, B IPAKTUYECKOH

e TEIbHOCTH TI0AeH

MEXAHHUKA

#i#HPari#KMHEMATHUKA
Mexannueckoe JBUKCHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO

nBukeHus. Cucrema orcuéra. Tpaekropust

[lepemenienue, ckopocTh (CpeHssS CKOPOCTD,
MTHOBEHHAss  CKOPOCTb) U  YCKOpEHHe
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. CnoxeHnue

MIEPEMEILEHUH U CIIOKEHUE CKOPOCTEN

PaBrOMeEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'padpuxu
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHHUS, NyTd W IepeMelicHUs

MaTepUaIbHOU TOUKHU OT BpEMEHU




)14 CBoOoHOe majeHue. Y CKopeHue
o CBOOOIHOTO MaJICHUS

KpuBonuneiinoe naBukeHue. PaBHOMepHOE
JIBUKCHHE  MATePUAIBHONH  TOYKH  TIO
2.1.5 OKPY’>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. [Tepuon u 9acToTa.
LenTpocTpeMuTenbHOE YCKOPEHHE
TexHudeckue  yCTpOMCTBA:  CHUAOMETP,
2.1.6 JIBIKEHHUE CHAPSIOB, ICTTHBIE U PEMEHHBIC

nepenadn

[IpakTueckue paboTHL. Hsmepenue
MIHOBEHHOH  ckopoctH.  MccrnenoBaHue
COOTHOIIICHHU A MCKOY MyTAaMHU,
IIPOIIEHHBIMU TEJIOM 3a MOCJEI0BATEIbHbIC
217 paBHBIE  MPOMEXYTKH  BpPEMEHH  IIpU
o PaBHOYCKOPEHHOM [BM)KEHUHU C HadalbHOMN
CKOpPOCTBIO, paBHOW Hymw. HM3ydenue
JIBUKCHMSI IIApUKAa B BA3KOM JKHUIKOCTH.

N3yuenue nBMXEeHUS Tena, OpPOIIEHHOTO

TOPU30HTAIIBHO
#HPari## IMHAMUKA

IMpunuun  oTHOcuTenbHOCTH  [ammies.
221 [lepBriii 3axkoH HproToHa. HWHepuuanbHble

CHUCTEMBI OTCUETA

999 Macca Tena. Cuna. [lpuHnun cynepno3nnuun

CHUJI

59 Bropoi1 3akon HeroTOoHa 111 MaTepUalbHON

923 TOYKM B HMHEPUHAIBHOM CHUCTEME OTCYETA
(UCO). Tperuir 3akoH HproTona mns

MaTCpHaJIbHBIX TOUCK

3akoH  BcemupHoro TsroreHus. Cua
224 TsokecTH. IlepBas kocmuueckas CKOpOCTb.

Bec tena

2.2.5 Cwuta ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKCHUSI W CHJIAa TPCHHS  ITOKOSL.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC IBUKCHHUC

abCOFOTHO TBEPIOTO Tema

2.2.8

2.2.9

MOMEHT CUJIbl OTHOCUTEIIFHO OCH BpAIICHHUS.
[liteuo cunel. YciioBust paBHOBECUS TBEPAOTO

tena B 1ICO

TexHuueckue YCTpOﬁCTBaZ INOAIIMITHUKH,

ABVIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue padboTsl. M3ydenue nBrKeHUs
Opycka TO HaKJIOHHON TUIOCKOCTH TOJ
JNENCTBHEM HECKOJbKUX cui. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOZHUKAIOIIHUX
B JehopMupyeMor MpPYKUHE U PE3UHOBOM
oOpasiie, OT BEIMYUHBI HX JehopMaluu.
UccnenoBanue YCIIOBHM paBHOBECHS

TBépI[Ol"O T€JIa, UMCIOIIECTO OCh BpalllCHUSA

##H#Par###3AKOHBI COXPAHEHM A B MEXAHUKE

I/IMHy.]'IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI

231 MaTepUagbHBIX Todek. MMmynbc cuiibl u
U3MEHEHHE UMITYJIbca Tela
232 3akoH coxpaHeHuss umnyisca B HCO.
o PeakTuBHOE ABHXKEHHE
2.3.3 Pabota cuibl
234 MOIIHOCTE CHIBI
235 Kunernueckass  sHeprusi  MaTepuanbHOM
o TOUKH. TeopeMa 0 KHHETUYECKON SHEPTUN
[TorenunaneHas sHeprus. IloTeHnmanbHas
236 SHEprus yIIpyro nepopMHUpPOBaHHON

npyxkuHbl. [loTeHuuanbHast sSHeprus Tena

BOJIM3M TOBEPXHOCTH 3eMIIU




3.1

HOTGHI_[I/IEUIBHBIG U HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHUCTEMBI Tel. 3aKoH COXPaHEHHUS
MEXaHUYECKON IHEPrun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

239 TexHu4yeckue ycTponucTBa: JBUKCHHUE PAKET,

o BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[IpakTuueckue paboTsl. M3yueHue cBs3u

23.10 CKOpOCTEM Tel IpU HEyHpyroM yJape.

HccnenoBanme cBs3um  pabOTBI  CHJIBI  C

H3MEHCHHEM MEeXaHUYeCKOM OHCPI'HHA TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i#Par####OCHOBBI MOJIEKYJISPHO-KUHETUYECKOM TEOPHU

3.11

OCHOBHBIE ~ TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETHYECKON TEOpUH. BbpoyHoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

3.13

Mopgenu cCTpoeHHsI Ta30B, XKUIKOCTEHM U
TBEPABIX Ted W OOBACHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE 3THUX MOJEIIeH

Macca MOJICKYII. KonuuectBo BCIICCTBA.

[TocTostHHass ABoraapo

3.14

3.15

3.16

TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [lkana remneparyp Lienscus

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETHYECKON

TCOpHUU UACAIILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON SHEpPruu TEILIOBOT'O
IBKeHUs vactull rasa. Illkxana temneparyp

KennBruna

3.1.7

VYpaBuenne Kianelipona — MeHaeneesa.

3akoH JlaapTOHA




3.2

3.18

I"a3oBbIe 3aK0HBI. 30mpOLIECCH] B HICAITBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BeIlleCTBa!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

3.2.1

3.2.2

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3/lyXa B KJIJaCCHOU KOMHare. MccnenoBanne
3aBUCUMOCTH MEXIY napameTpamu

COCTOSIHMS Pa3pEKEHHOrO rasa

OCHOBbI TEPMOJIMHAMUKN
TepmoauHamuueckass cucreMa. BHyTpeHHsAS
SHEPIHUsl TEPMOJMHAMMYECKOW CHUCTEMBI M
Coco0bI €€ N3MEHEHMSI

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

3.24

3.25

3.2.6

Buasl Temonepenaun: TEIIONPOBOJAHOCTD,
KOHBEKIUsA, U31yueHue. TennoéMKOoCTh Tena.
VaenpHas TEINIOEMKOCTL BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI P TEIUIONEepeaade

[IepBbrit 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue MEpPBOTO 3aKOHa
TEPMOJIUHAMHUKU K H30MPOLIECCaM.

I'paduueckas uHTEpHIpeTas paboThl raza

TeroBble MawmmHbl. [IpuHOMOBL KECTBUS
TEIUIOBbIX MalluH. [IpeoOpa3zoBaHus sHeprun
B TemioBbIXx MamuHax. Koadduument
nosiesHoro  aeiicteus  (mamee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs mponeccoB B HMPHUPOJIE.
TemoBele  nBHUratenu.  OKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH




3.3

Texuuueckue YCTpOWCTBA: JBUTaTeIIb

3.2.7 BHYTPEHHETO CropaHus, OBITOBOM
XOJOAUIBHHUK, KOHAUIIMOHEP
328 [IpakTueckue paboTHL. N3mepenue

YACIBbHOU TEMJI0EMKOCTH

###Par###AT'PEI’ATHBIE COCTOSAHUA BEHLIECBA. ®A30BBIE

3.3.1

INEPEXO/IbI

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YnaenbHas TeIUIOTa
apooOpa3oBaHusl. 3aBUCHMOCTh

TEMIICPATYPhbI KUIICHUA OT AAaBJICHUSA

3.3.2

3.3.3

AOCOIJIIOTHAA M OTHOCHUTENbHAA BIAKHOCTD

BO31yxa. HacklmeHHslii nmap

Teépnoe Temo.  Kpucramimueckue U
amopHble Tenma. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBIL.

CoBpeMeHHbIE MaTepHalIbl

3.34

3.35

[InaBnenne w KpuctaumM3anusa. YaenabHas

TCIIJIOTA ITJIaBJICHUA. CY6J'II/IM3LII/I$I

VYpaBHeHUE TEIJIOBOTO OajlaHca

3.3.6

3.3.7

TexHuueckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
IIOJTyYEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM

YHUCJIC HAHOMATCPHAJIIOB, U HAHOTCXHOJIOTHU

[IpaxkTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMHAMUKA

4.1

###HPar#t##OJIEKTPOCTATUKA

411

DnexkTpu3anusi TeN. IEKTPUUYECKUI 3apsi.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

4.1.2

[IpoBoHMKH, JUDIIEKTPUKA nu

IIOJIYIIPOBOAHUKHU

4.1.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

4.1.4

B3aumonerictBue 3apsioB. 3akoH Kynona




4.2

415

4.1.6

Onexkrpuueckoe  mnose.  Hampsoxk€HHOCTH
3IEKTPUUYECKOTO TOJISL. [IpuHnun
cynepno3uiuu. JluHuM — HANpsHYKEHHOCTH

QJICKTPHUYCCKOI'O I10JIA

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh OTEHIINAIOB

4.1.7

4.1.8

419

[IpoBOAHUKYN U OUANIEKTPUKU B MOCTOSIHHOM
JIeKTpUYecKoM moje. Juanexrpuueckas

IIPpOHUITACMOCTDb

DIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9Hepr1/1;1 3apPsS’KCHHOI'O KOHACHCATOPa

TexHuyeckue yCTpOHCTBA:  3IEKTPOCKOIL,
JNEKTPOMETP, AJIEKTPOCTATUYECKas 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTnueckue paboTHL. Nsmepenue

3J'I€KTpOéMKOCTI/I KOHACHCATOpa

HH#HPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJIAX

Ycaopus CYHICCTBOBAaHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McCTOYHMKHM TOKA.
Cuna toka. [TocTossHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COTIPOTHBIICHHUE BEIIECTBA
424 [TocnenosarenbHOE, napajuiesibHoe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabota snexkTpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— JleHna
4.2.6 MOHOCTb 31EKTPUYECKOTO TOKA
127 anekTpoaBxkymas cuna (namee — S/AC) u

BHYTPCHHEC COIIPOTUBJICHUE HUCTOYHHUKA




4.2.8

ToKa. 3akoH OMma 1 NOJHOM (3aMKHYTO)

3J'I€KTpI/ILIeCKOI‘/'I OCITN. KOpOTKOC 3aMbIKaHUEC

DNeKTpOHHAs  MPOBOAMMOCTh  TBEPIBIX
METaJUIOB.  3aBHCHUMOCTb  CONPOTUBIICHUS
METaJlJIOB oT TEeMIEpPaTypHbl.

CBepXITpoBOIUMOCTh

4.2.9

DIIEKTpUYECKUH TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

[TomynpoBoaHUKH. CobcTBeHHas u
IpUMecHast MIPOBOJMMOCTH
M0JIyIpOBOAHUKOB. CBOMCTBa p-n Mepexoa.

[TonynpoBoAHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUucCconuranus.

DIeKTponu3

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOSTENBHBIL W HECAMOCTOATEIbHBIN
paspsan. PaznuyHble TUITBI CAMOCTOATENBHOTO

pazpsaa. Monaus. [1nazma

4.2.13

TexHudeckue  yCTpOMCTBA:  aMIepMeTp,
BOJIbTMETP, pEOCTaT, WCTOYHUKU TOKaQ,
3JIEKTPOHATPEBATEIIbHBIC puoOODPHI,
JJIEKTPOOCBETUTEIIbHBIE npudopsl,
TEPMOMETP  CONPOTHUBJIECHUS, BAKYyMHBIN
MO, TEPMUCTOPH U  (OTOPE3UCTOPHI,

HOHynpOBO}IHI/IKOBBIf/’I JHUO/J, raJIbBaHUKa

4.2.14

[IpaxkTrueckue paboTHI. N3yuenue
CMEIIaHHOTO COEAMHEHHS PE3UCTOPOB.

N3smepenne DJIC uCTOYHMKA TOKa M €ro
BHYTpEHHero conpotusienus. HaGmronenue

QJICKTPOJIU3a

11 KIIACC




Kon Koanposepsiemoro
pasaeJa 3JIeMEeHTa

4 SJIEKTPOAMHAMUKA

#HHParH#MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHAA
NHAYKIWA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

IlocrositHHBIE MarHuThLl. B3aumMoaencTBue

43.1
IIOCTOSIHHBIX MarHUTOB

MaruauTtHoe mone. Bektop MarHUTHOM
uHaykuud.  [lpuHIUnD — cynepno3uiuu.
432 Jlunun MarHuTHOM MHAYKUMuU. Kaptuna
JUHUM  MarHUTHOM  MHIYKIUU  TIOJIS

IIOCTOSAHHBIX MAarHuTOB

MarautHoe MoJIe TPOBOJHUKA C TOKOM.
KapTtuna JuHMIA 10/ JUITMHHOT'O MPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIBIICBOTO
433 MIPOBOJHHUKA, KATYHMIKH C TOKOM. OIBIT
Opcrena. BaumoaeicTBue mMpoBOIHUKOB

C TOKOM
4.3 4.3.4 Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE

Cuna  JlopeHma, €€ Momynb H
HarpasjieHue. JIBUKeHue 3apsyKEHHON
4.3.5
YaCTHUILbI B OJHOPOAHOM MarHMTHOM II0JIE.

Pa6ota cunsl Jlopeniia

4.3.6 SIBneHne HNEKTPOMArHUTHON UHAYKITUU

4.3.7 [ToTok BekTOpa MarHUTHOW WHIYKITUH

2/C WH]TyKIHH. 3aKoH
4.3.8 .
ANIEKTPOMArHUTHOW MHIYKIMH Dapajes

BuxpeBoe »snekrpuueckoe mnoae. IJC
WHIYKIUM B NPOBOJHUKE, ABMXKYIIEMCS
4.3.9
MOCTYIATEIbHO B OJTHOPOJHOM

MAargauTHOM II0JIC

4.3.10 [IpaBusno Jlenma

NHAYKTUBHOCTS. SIBnenune

4311
camouHaykuuu. IJIC caMonHy KU




3HepFI/ISI MAaroivMTHOI'O IIOJIA KaTylIKHu C

4.3.12
TOKOM

4.3.13 DNEKTPOMArHUTHOE I10JIe

TexHudeckue yCTpPOMCTBA: IIOCTOSTHHBIE
MAarHuThI, AIIEKTPOMArHUTHI,
4.3.14 JIEKTPOJBUTATEIIb, YCKOPUTEIH
IEMEHTApHBIX  YacTHLl, HWHIYKIHUOHHAs

IICYb

[IpakTuueckue  pabOTHL. N3yuenne
MarHUTHOTO TOJS KaTYHIIKd C TOKOM.
Hccnenosanue nelcTBUS IOCTOSHHOIO
4.3.15
Mar"gura Ha pamKy c TOKOM.

Hccnenosanue SIBJICHUS

JIEKTPOMArHUTHON MHIYKIIUU
5 KOJIEBAHUMA 1 BOJIHBI

#HHPartH#MEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

Komebarenpuas cucrema. CBOOOJIHBIE
kojebanus. ['apMoHUYecKue KoleOaHwUs.
511
ITepwon, dwacrora, ammumtyaa u (dasa

KOJICOaHU

[IpyxuHHBIA MasTHUK. MaremMaTn4ecKui

5.1.2
MasiTHUK

YpaBHEHHE TapMOHUYECKUX KOJICOaHMIA.
5.1 5.1.3 Kunemarnueckoe 151 JTHUHAMHAYECKOE
OIMCAHME KOJIe0ATEILHOIO IBUKCHHUS
[IpeBparmienue SHEPTUU npu
rapMoHMuYeckux  kosebanusx. CBs3b
514 aAMILTUTY 1Bl Koae0aHuii HUCXOTHON
BEJTUYHHBI ¢ aMIUTUTYIaMU KOJIcOaHH e
CKOPOCTH U YCKOPEHUS

Konebarenbubiit  koHTyp. CBOOOIHBIE

5.15 3JIEKTPOMArHUTHBIE KoJIeOaHMs B

UICATLHOM  KOJIEOATEIbHOM  KOHTYE.




Amnayorus MCKAY MCXAHUUYCCKMMU U
OJICKTPOMAariuTHBIMHA KOJIEOaHHSIMU.

®opmyna Tomcona

5.1.6

2.1.7

5.1.8

3akoH COXPAaHCHUSA SHCPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

Brinyxaennsie MEXaHUYECKHE
kosieOannsa. Pesonanc. PesonanchHas
KpHBasl. Beinyxaennsie

QJICKTPOMAaruauTHLIC KoJIeOaHHsL.

[lepemennbiii  TOok. CHHYCOMAAIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MouiHocTb [IEPEMEHHOTO TOKa.
AMIUIUTYJHOE U IEHCTBYIOIIEE 3HAYCHUE

CHJIbI TOKA W HAITPAKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoxactso,
nepenaya U motrpebIeHue AIeKTPUIECKOM
SHEPruu. OKOJOTUYECKHE PHUCKH IpH
IIPOU3BOJICTBE DJJIEKTPUUYECKON HDHEPIHH.
KynsTypa HCIIOJIb30BAHUS

QJICKTPOOHCPIUU B MOBCEIHEBHOM KU3HU

TexHuueckue ycTpoiicTBa: celicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUUT

QJICKTponepcaavd

[IpakTnueckue pabotel. Mccienoanue
3aBHCHUMOCTH IIepHoJia MaJIbIX KOJIeOaHUM
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChl
rpy3a. HMccnenoBanue nepeMeHHOro TOKa
B enu u3 MOCJIEI0BATENBHO
COEIMHEHHBIX KOH/AEHCATOpa, KaTyIIKU U

pesucropa

5.2

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

Mexanndeckue BOJIHBI, YyCII0BUA

pacnpoctpanenus. [lepuon. CkopocTh




5.3

5.2.2

pacnpocTpaHeHUsT M JUIMHA  BOJIHBL
[Tonepeunsle U TPOJOJIBHBIE BOJIHBI

#H##Par### Nurepdepennus u audpaxys

MCXaHHUYCCKHUX BOJIH

5.2.3

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKA.

Bricora Tona. TemOp 3ByKka
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5.25

ONEKTPOMarHUTHbIE  BOJIHBI. Y CJIOBHUSA
U3IYy4YeHHUs  DJICKTPOMATHUTHBIX  BOJIH.
B3aumnas opuentauus Bektopos E, B u v

B 3J'IeKTpOMaFHI/ITHOI71 BOJIHC B BAKYyMC€

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, NIPEJIOMIICHUE, MOJISIPU3ALINS,
mudpakius, uHTepdepenuus. CKoOpocTb

OJICKTPOMAriMTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHNEe 2JE€KTPOMAarHUTHBIX BOJIH B

TE€XHHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pPagruoCBiA3 U TCICBUACHUS.
Pa,Z[I/IOJ'IOKaI_[I/IH. 9HeKTp0MaFHI/ITH06

3arpsAI3HEHUE OKPYKAIOIIEH CpeIbl

5.2.8

5.3.1

TexHuueckue yCTporuCTBa: MY3bIKAJIIbHBIE
HHCTPYMEHTEI, YJIBTPa3ByKOBast
JIMarHOCTUKAa B TEXHUKE WU MEIUIIMHE,
pamap, paauONpPUEMHHK,  TEIEBU30D,

anTeHHa, tenedon, CBU-neun

##H#Pari#OII TUKA

HpHMOHHHCﬁHOG pacupoCTpaHCHUC

CBETa B OJTHOPOJHOM cpene. JIydu cBera

5.3.2

OtpaxxeHne cBeTa. 3aKOHBl OTPaKEHHS
cseta. [locTpoeHue n300paxeHuit B IIIOCKOM

3epKase

5.3.3

[Ipenomnenne cBeta. 3aKOHbBI MPETOMIICHUS
CBETa. AOGCOTIOTHBIH MOKa3aTeb

IpCIOMIICHUSA




5.3.4

[onmoe BHYTpEHHEE OTpaKEHHE.
[IpenenbHBINA Yroi MOJIHOTO BHYTPEHHETO

OTpaXeHUs

5.3.5

5.3.6

Hucniepcust  cBera. CIOXHBIM — cocTaB

Oecnoro ceera. Llser

CoOuparomye 1 paccemBaloIve JHH3BI.
Tonkas nun3za. POKyCHOE PacCTOSHUE U
ONTHYECKasT CHUJa  TOHKOW  JIMH3BIL
[Toctpoenue M300paxeHHi B
coOMparIIUX U PACCEUBAIOIIUX JIMH3AX.
@dopmyna TOHKOW JIMH3BI. YBEIUYECHHE,

IaBaeMoe JIUH30HU

5.3.7

5.3.8

5.3.9

5.3.10

5311

[Ipeneinsr [IPUMEHUMOCTHU

FCOMeTpH‘ICCKOﬁ OIITHKH

Hutepdepennus  cBera. KorepeHTHbIE
HCTOYHUKH. VenoBuss — HaOMIOOEHUS
MaKCUMYMOB u MUHHMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(I)8.3HBIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakius  cBeta.  JudpakunonHas
peméTka. YcnoBue HaOMIOIEHUS TIIaBHBIX
MaKCUMYMOB npu naJieHUuM
MOHOXPOMATHUYECKOTO CBeTa Ha
TU(PPAaKIUOHHYIO PEIETKY

[Monspuzanus ceera

TexHuueckue ycTpOWCTBa: O4YKH, JIyNa,
¢doroanmnapar, NPOEKLUMOHHBINA ammapar,
MHKPOCKOII,  TEJIECKON,  BOJOKOHHAas
ONnTUKa,  JAudpakuoOHHAass  pemeéTka,

MOJIIPOU T

5.3.12

[Ipaktuueckue  pabotel.  M3mepenue
nokasartess npenomieHus. MccnenoBanue
CBOMCTB  W300paXeHW B  JIMH3aX.

Habmtonenue nucnepcun cBeta




7.1

7.2

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannibl NPUMEHMMOCTH KJIACCUYECKOMN
MEXaHHKH. [TocTynatst TEOpHUn
6.1 OTHOCHUTEJILHOCTH: MHBAapUaHTHOCTb
MOJyYJS CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIbHOCTH DUHILITEHHA

OTHOCHUTENHLHOCTD OIHOBPEMCHHOCTHU.

6.2 3aMmelsieHUe BpPEMEHU M COKpaIleHUE
TUTAHBL
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI

CBs13b Macchl C BHCpFHeﬁ U HUMITYJIbCOM

6.4 CBOOOJHOW YACTHULBL. ODHEPrus IOKOS

CBOOOIHOI YaCTUIIBI
KBAHTOBA ®U3UKA
#HHPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmysia Ilnanka cBs3m
7.1.1 SHEpruu (POTOHA C €ro YacTOTON. DHEePrus

U UMIYJbC POTOHA

OTkphITHE u HCClIe0OBaHNe
7.1.2 dotorddexra. Ompbitel A.I'. Cronerosa.
3akoHbl poToddpdekTa
YpaBHeHue DHHIITEHA ot
7.1.3 dbotorddexra.  «KpacHas  rpaHuUIa»
dhoTorddexra
7.1.4 Hasnenne ceera. OnwiTel [1.H. JIeOGenena
7.15 XUMHYECKOE NEHCTBHUE CBETA

Texandeckue ycTpoiicTBa: OTOIIEMEHT,
7.1.6 ¢doTonaTuuK, COJIHEYHAs Oarapes,
CBETOHOJ

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI

7.2.1 Pezepdopaa mo uccneqoBaHnio CTPOCHUS

aToMa. HnaHeTapHa;I MOJCIIb aTOMa




7.2.2

[Tocrynater  bopa.  M3nyuenue u
norjoueHue (GOTOHOB TpU TEpeXoie
aToMa C OJIHOTO YPOBHS OJHEPrud Ha
npyroi. Buabl  cnektpoB.  Cnektp

YPOBHEW 3HEPTUH aTOMa BOJOpOAA

7.2.3

724

7.25

7.2.6

BousiHoBBIE cBOiCTBAa yactull. BoisHbl ae
bpoiiss. KopnyckynsipHo-BOJIHOBO#
nyanusM. Jludpakuus >IEKTPOHOB Ha
KpUcTaJiax

CroHTaHHOE Y BBIHYKJICHHOE U3JIyYCHHE.
YCcTpoicTBO U PUHIIUIT PAOOTHI Jiazepa
TexHu4ecKkue ycTpoicTBa: ClIEKTPAIbHbIN
aHaJIn3 (CIEKTPOCKOIT), Jia3ep, KBAaHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue paboTel. HabmroneHue

JMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metonpl HAaOMIOAEHUS M pErucTpaluu

QJICMCHTAPHBIX YaCTUL]

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo omnpeneneHuio cocrtasa
pamuoakTHBHOTO u3mydeHus. CBoicTBa
anbda-, Oera-, raMMa-u3J1y4eHusl.
BnusiHue pammoakTHBHOCTH Ha KUBBIC

OpraHUu3MbI

OtkpplTHE  TPOTOHa U HEUTpPOHA.
Hyxmonnas monens siapa [eiizenbepra —
WBanenko. 3apsaa anpa. MaccoBoe 4ucio

anpa. M3oromnsl

7.3.4

Anbda-pacna. DIEeKTPOHHBIN 71
MO3UTPOHHBIN  Oera-pacmaa. [amma-
WU3JIy4YeHUE. 3aKOH  PaJuOaKTUBHOIO

pacriaga




7.3.5

7.3.6

DHeprusi CBSI3M HYKJIOHOB B  sJIpe.
SAnepubie cunbl. Jledekt Macchl sapa
Snepubie peakuuu. JlereHue U CUHTE3

saaep

7.3.7

Snepubiii  peaktop.  TepmosiaepHbId
cuare3. [IpoGiemMbl M  TEPCHEKTHUBHI
SIICPHOM  DHEPreTUKU. DKOJIOTUYECKUE

aCIEKTHI SIAEPHON DHEPIeTUKU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aMMOJIEUCTBUS

7.3.9

TexHudeckue yCTpOMCTBA:  JO3UMETP,
kamepa BuibcoHa, sepHbIi peakTop,

aroMHas oom0a

7.3.10

ITpaktiueckue paboTsl. Mccnenosanue

TPCKOB HaCTuIl (HO T'OTOBBIM

¢doTtorpadusim)

OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Cospe3aus, sipkue

3Bé3)11)1, IIJIaHETHI, UX BUIUMOC IBUXKCHUC

8.2

8.3

Comnueunas cucrema. l[lmaHeTsl 3eMHOU
rpynnel.  [lnmanerel-ruranTel U UX
CHYTHI/IKI/I, KapJ'II/IKOBble TIJIAHCTHI. Mam,le

tena COJTHEUHOH CHCTEMBI

Connne, d¢ortochepa u armocdepa.

CoHeyHas akTUBHOCTbD

8.4

Hcrounuk sHeprun ColiHIIa U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paJinyc, TeMIepaTypa,
150'¢ B3aMOCBSI3b. Huarpamma
«CTIEKTPATIBHBIA  KJIACC — CBETUMOCThHY.
3BE3ALI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY HJIA

3BE3/] ITIaBHOI MTOCIEN0BATEILHOCTH




8.6

8.7

###Par###BHyTpeHHee CTpOEHHE 3BE3Z.
CoBpeMeHHbIE NPe/ICTaBIECHUs 0
IpoucXokaeHn U 3Bomonuu ConHua u

3BE3. DTankl )KU3HU 3BE3T

Muneunbiii Ilyth — Hama ["amakTuka.
ChnupanbHasgs  cTpykTypa  ['anmaktuku,
pactpesnesieHue 3BE3M, Tra3a U IIbUIH.
[lonoxxenne wu paBmwxeHne CoiHUA B
lamaktuke. Ilmockas wum cdepudeckas

HOACUCTEMBI [ allTakKTUKHA

8.8

Tumel ramaktuk. Pagmoramaktnkym U

KBa3apbl. YEpHBIE OBIPHI B AAPAX FAJAKTHK

8.9

Bcenennas. Pacmmpenue BcenenHnoil.
3akoH XaOOma. Pa3OeraHume rajgakTHK.
Bo3pact u paguyc Bcenennou, teopus
Bonbmoro B3peiBa. Mojens «ropsiyeit

Bcenennoi». PenukroBoe nsinydeHne

8.10

MacmrabHast  cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménnsie npo6iemsl

aACTPOHOMHHU







