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®denepanibHas pabodasi mporpamMma no yueOHoMy npeamety «Dusuka» (0a30BbIit
ypoBeHb) (TpeaMeTHas o001acTh «ECTeCTBEHHO-HAy4YHbIE TIPEAMETHI») BKIIOYAET
MOSICHUTEIIbHYIO 3aIUCKY, COJIEpKAaHUE 00yUEHHUS, TTITAaHUPYEMbIE PE3YJIbTaThl OCBOCHUS
nporpamMMsl 1o (pU3UKe, TEeMATUYECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHas 3amucka OTpa)kaeT OOIMe LEeNW W 3alauyd U3ydyeHus (PU3UKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHUIOK K €ro M3Y4YeHHUIO0 O0y4YaroluMHUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOIbl K OTOOpY COAEpKaHUf,
K OINPEAEIICHUIO IUNIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue OOy4eHHUSI PACKPBIBAET COJEpXKATENbHbIC JIMHUU, KOTOPHIC
npeaaraloTcs A 00s13aTeIbHOT0 U3YYEeHHsS] B KaXKJIOM KJacCe Ha YPOBHE CPEIHErO
o01ero o6pa3zoBaHus.

[Inanupyembie pe3ynbTaTbl OCBOEHUS NPOrpaMMbl 1O (HU3MKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHBIE pEe3yabTaThl 3a BECh IMEpUOJA OOYUYECHHSI Ha YpPOBHE
cpeaHero oOmIero oOpa3oBaHMs, a TAKXKE MPEAMETHBIC JOCTHXKEHUS O0y4Jaromierocs
3a KaXIbli TO 00y4eHUS.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢usrke 6a30BOro ypoBHsI Ha ypOBHE CpeIHEr0 00111ero 00pa3zoBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBaHUI K pe3ybTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBarenbHOM mporpaMmbl, npeactaBieHHbIXx B GI'OC COO, a Takxke ¢ yd€ToMm
benepanbHOil pabouell MporpaMMbl BOCIUTAHUS U KOHIIENIUY NPENoAaBaHusl yueOHOro
npenmera «®Pusnka» B 00pazoBaresbHbIX opranuzauusx Poccuiickoit ®deneparuu,
peaTn3yIoIINX OCHOBHBIE 00pa30BaTelIbHbIE MPOTPAMMBI.

Coneprkanue nporpammsl o (pU3KMKe HaIpaBiIeHO Ha (POPMUPOBAHHUE ECTECTBEHHO -
HAy4YHOU KapTuHBI Mupa oOywatomuxcs 10—11 kmaccoB mpu oOydeHWH uX (U3HKE
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATENIbHOCTHOrO mnonxoxa. I[Iporpamma
no ¢usuke coorBercTByeT TpeboBaHusiM GI'OC COO k MmiIaHUPYEeMbIM JIMYHOCTHBIM,
NpEeIMETHBIM U METAlPEIMETHBIM pe3yJibTaTaM OOy4YeHUs, a TakKe YYUTHIBACT
HEOOXOJIMMOCTh ~pealii3allid  MEXKIIPEAMETHBIX CBs3e (U3UKKM C €CTECTBEHHO-
HAay4YHBIMU y4eOHBIMH TpeaMeTamMu. B Hell onpenenstoTcsi OCHOBHBIE LENH HU3y4YEHUs
(GU3MKKM Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUs, IUIAHUPYEMBIE pPE3YJIbTaThl
OCBOCHHUS Kypca (PU3MKHU: JUYHOCTHBIE, METApEeIMETHbIE, MpeaMeTHbIe (Ha 0a30BOM
YpOBHE).

[Iporpamma 1o Gpu3nKe BKIHOYAET:

IUTaHUpYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM
qyClie MPEAMETHBIE Pe3yNbTaThl 110 rojiaM 00y4eHHs;

cozepxanue yueOHoro npeamera «dusnkay mo rojgam o0ydeHusl.

[Iporpamma 1o ¢u3nke MOXKET ObITh HCHOJb30BaHA YUHUTEISIMH KaK OCHOBA

JUTSI COCTaBJICHHUS CBOMX paboumx mporpamm. [Ipu pazpaborke pabouei mporpamMbl
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B TEMAaTUYECKOM IJIAHUPOBAHUU JIOJDKHBI OBITh YUYTEHBI BO3MOXXHOCTH HCIOJIb30BAHUS
ANEKTPOHHBIX (IU(POBBIX) 00pa30BaTEIbHBIX PECYpPCOB, SBISIOIMIUXCS Yy4€OHO-
METOUYECKIMU MaTepruaiaMu (MyJIbTUMEANITHBIC TPOTPaMMBI, SJICKTPOHHBIE YYCOHUKHU
U 3aJaYHHUKH, DJICKTPOHHbIE OMOIMOTEKH, BHUpTyajbHbIE Ja0OpaTOPUHU, HUIPOBbHIE
IPOTPaMMBbI, KOJUICKIIMH ITU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATH3YIOIIUMHU
JTUIAKTHYECKHE BO3MOXXHOCTH HMH()OPMAIMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTHH,
cofiepKaHhe KOTOPhIX COOTBETCTBYET 3aKOHOAATENLCTBY 00 00pa30BaHUM.

[Iporpamma 1o ¢u3MKEe HE CKOBHIBACT TBOPYECKYI0 WHUIIMATUBY YUUTENCH |
MPEIOCTABISET BO3MOXKHOCTD JUIA PeaTU3allMd PAa3IMIHBIX METOJUYECKUX TOIXOI0B
K OpraHm3anuu oOydeHus (U3HKE MPU YCIOBUU COXpPAaHEHHUS OOs3aTEIbHOW YacTh
CoZIepaHus Kypca.

du3nka Kak Hayka o HauOosiee OOUIMX 3aKOHAX MPHUPOAbI, BHICTYMAsi B KaueCTBE
y4eOHOro mpeiMeTa B IIKOJNE, BHOCUT CYIIECTBEHHBIH BKIJIAJ B CHUCTEMY 3HAHUU
00 okpyxatomiemM wmupe. llkonbHbli Kypc GU3MKH — CUCTEMOOOpPA3yIOIIMIA
JUTSl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (U3MUECKUE 3aKOHBI JIeKAT
B OCHOBE TPOIIECCOB U SBICHUHN, H3y4aeMbIX XHUMHEH, Ouonorueu, Qusmueckoin
reorpadueii u acrpoHomuei. Vcrnonab3oBaHHe M aKTUBHOE MpPUMEHEHUE (PU3UYECKUX
3HAaHUM ONpeeNsieT XapakTep M pa3BUTHUE pPa3HOOOpPa3HBIX TEXHOJIOIMH B cdepe
OHEPreTUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA, TIONYYCHHsS HOBBIX MaTE€pHAIIOB
C 3aJaHHBIMU CBOMCTBaMHU U Jpyrux. M3yueHue (QU3MKM BHOCUT OCHOBHOM BKJIaJ
B (OpMHpOBAaHHME  €CTECTBEHHO-HAYYHOM  KapTUHBI  MHUpa  O0OyYarouuxcs,
B (hOpMUPOBAaHNE YMEHUN MPUMEHSTh HAYYHBI METO/I MO3HAHUS TIPY BHITIOJIHEHUU MU
y4eOHBIX UCCIICIOBAHUM.

B ocHOBY kypca dhu3uKu 11 ypOBHS CPEIHETO 00IIEro 00pa3oBaHUs TOJI0KEH Pl
U7, KOTOPBIE MOYKHO pacCMaTpUBaTh KaK MPUHIIMITBI €T0 MOCTPOCHHS.

Hoes yenocmnocmu. B CcOOTBETCTBUM C HEM Kypc SBISETCA JIOIMYECKU
3aBEpIIEHHBIM, OH COACPXKHUT MaTephall U3 BCeX pas3AesioB (U3MKH, BKIIIOYAET Kak
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (PU3UKHU.

Hoesn cenepanuszayuu. B cOOTBETCTBUM ¢ HEeW MaTtepual Kypca GU3NKU 0ObEANHEH
BOKpPYr (¢u3myeckux Teopuil. Beaymmm B Kypce sBusercs (OpMUPOBaHUE
MPEJICTABIICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuu, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusanus mpeanojaraeT MCHOJIb30BAHHE
TYMaHUTApHOTO MOTEHIIMaNa (PU3NIECKO HayKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS (PU3UKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPOOIeMamu.

Hoes npuknaonoti nanpasnennocmu. Kypc (U3UKH Npeanonaraet 3HaAKOMCTBO
C IUMPOKUM KPYroM TEXHUYECKUX U TEXHOJIOTUYECKUX MPUIOKEHUN U3yUeHHBIX TEOPHil
Y 3aKOHOB.

Hoes sxonoeuzayuu peannsyeTcsi TOCPEACTBOM BBEIACHHS 2JIEMEHTOB COJICP)KAHMUS,
NOCBAIIEHHBIX JKOJOTMYECKUM TMpoOjieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI
C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a TaKke OOCYXACHHS MPOOJIEM PalMOHAILHOTO

PUPOIONIOIB30BAHUS U FKOJIOTMYECKON 0€3011acHOCTH.
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CTepXHEBBIMM DJIEMEHTaMHM Kypca (U3MKM Ha YpOBHE CpEIHEro OOIlero
oOpa3oBaHusl SBISIIOTCA  (Qu3nyeckue Teopur ((POpMUpPOBAHUE MPEACTABICHUN
O CTPYKTYype NOCTpOeHUs (U3HUYECKOW TEOpUHU, posid (YHIAMEHTAIbHBIX 3aKOHOB WU
IIPUHIIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O NPUPOAE, I'PaHMUIAX NPUMEHHUMOCTH
TEOPUH, Uil ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U ITPOLIECCOB).

CUCTEMHO-IESITEILHOCTHBIN TTOAX0A B Kypce (PU3UKU peaTu3yeTcs Mpexkae BCEro
3a CU€T OpraHU3aIK SKCIEPUMEHTAILHOM e TeIbHOCTH 00ydaromuxcs. [ 6a3oBoro
YPOBHS Kypca (PU3UKH — 3TO UCHOIb30BAHUE CUCTEMBI (PPOHTANIBbHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPaTOPHBIX padOT, KOTOPBIE B TPOrpaMMe Mo PU3KMKe 00bEeTNHEHbI
B OOIIMI CIIUCOK YYEHUYECKUX MPAKTUUYECKUX padoT. BhijeneHre B yka3aHHOM NepeyHe
7a00paTOpHBIX padOT, MPOBOJUMBIX [JII KOHTPOJS M OIEHKH, OCYIIECTBIISIECTCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoIecca UCXOAs U3 0COOCHHOCTEHN MIIaHUPOBAHUS U
ocHaueHusi kabunera ¢usuku. [Ipu 3ToM obecrnieunBaeTcs OBIaJCHHE 00YHarOITUMUCS
YMEHUSMU TPOBOJUTH KOCBEHHBIE HM3MEPEHHUs, HCCIEAOBAHUS 3aBHCHMOCTEH
($u3NYECKUX BETMYUH U TOCTAHOBKY OMBITOB IO MPOBEPKE MPENIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEIICHUIO PAacuETHBIX M KAaueCTBEHHBIX 3ajlad.
[Ipu sTOM 1711 pacu€THBIX 3aJlay MPUOPUTETOM SBIIAIOTCS 3aJaud C SIBHO 3aJaHHOM
(Gu3nuecKol  MOJENbI0, TMO3BOJSIOIIME MPUMEHATh  HU3YYEHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOIO pas3zelia Kypca, TAK U MHTErpupys 3HAHUS W3 Pa3HbIX
pa3zaeioB. [l KauyecTBEHHBIX 3aJa4 MPUOPUTETOM SIBIISIOTCS 3a/laHusl Ha OOBSCHEHUE
NPOTEKAHUsST (PU3NYECKUX SIBICHHI M MPOLIECCOB B OKpYKArOUIEH >KU3HU, TpeOyrolue
BbIOOpa PU3MUYECKON MOAEINH ISl CUTYalluy MTPaKTUKO-OPUEHTUPOBAHHOI O XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu OPI'OC COO k MarepHalibHO-TEXHUYECKOMY
o0ecrnieyeHunto yueOHoro mpoiiecca 6a30BbIid ypOBEHb Kypca (PM3UKH HA YPOBHE CPETHETO
oburero o0pa3oBaHusl JAOKEH M3y4aTbCsd B YCIOBUAX MPEAMETHOrO KabuHeTa (QU3HKU
WIA B YCIOBUSIX HHTETPUPOBAHHOIO KaOMHETa MPEAMETOB €CTECTBEHHO-HAyYHOIO
nukia. B xkabunere GU3NKM TODKHO OBITH HEOOXOIUMOE JTAOOpaTOpHOE 000PYI0BaHUE
JUISL BBITIOJIHEHUS YKA3aHHBIX B IpoOrpaMMme Mmo (U3MKE YUYEHMUECKHX MPAKTUYECKUX
paboT U AEMOHCTPAIMOHHOE 000PYI0BaHUE.

JlemoHcTpalmoHHoe 000pyAoBaHrEe (POPMHUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHHUMAJIbHOM  JOCTaTOYHOCTH M  OOECleuMBaeT IOCTAaHOBKY IEPEUYUCIICHHBIX
B IporpaMMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAlMi Ul MCCIEIOBAHUS HM3y4aeMbIX
SBJICHUW M MPOLIECCOB, SMIUPUUECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHU .

JlabopaTtopHoe  OOOpyaOBaHHE JJIi  YYEHHYECKUX IMPAKTUYECKUX  padoT
dopmupyeTcst B BUi€ TEMaTHUYECKUX KOMILJIEKTOB U 00ECIIEUYMBAETCS B PACUETE OJTHOTO
KOMILJIEKTa Ha JBYX oOOydvaromuxcs. TemaTudeckue KOMIUIEKThI JIa0OpaTOPHOIO
000pyI0BaHMsI JOKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM HCIIOIb30BaHUH aHAJIOTO BBIX
U 1UGPOBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX W3MEPHUTENbHBIX CHUCTEM B BUIE
M (POBBIX JTA0OPATOPHIA.

OCHOBHBIMHM LIEJIIMU M3y4eHUsl (PU3UKH B 00IIEM 00pa30BaHUU SIBISIOTCS:

(GopMupoBaHUE UHTEpEca M CTPEMJICHHs] OOY4aOUIMXCS K HAYYHOMY H3Yy4EHUIO

IMpHUPOAbI, Pa3BUTHC NX MHTCIJICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTCI>'I;
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pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
HCCJIEIOBATEIHCKOIO OTHOIIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dopMUpOBaHUE HAYYHOTO MHPOBO33PEHUSI KaK pe3yibTara HM3y4eHHUs OCHOB
CTPOCHHS MaTEepHH B (PyHIaMCHTAIbHBIX 3aKOHOB (DU3HKH;

dbopMHUpoBaHUE YMEHHUH OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (PU3NUECKUX
3HAaHWHA W HAYYIHBIX JI0KA3aTEIIbCTB;

dbopMupoBaHUE TIPEACTABICHUM O poiu (GU3UKKA JJs  Pa3BUTHUS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTmkeHne HTHX 1enell olOecreunBaeTcs pEUICHHEM CIeAYIOMMX 33434
B IIpoIlecce U3y4eHHsl Kypca (PU3MKU Ha YPOBHE CpEIHEro o0IIero oopa3oBaHus:

npuoOpeTeHue CUCTeMbl 3HaHUKW 00 oOmuX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSIX, BKIIIOUAs MEXaHUKY, MOJEKYIAPHYIO (GU3UKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U 3JIE€MEHTHI ACTPOPU3UKHU;

dbopMUpoBaHUE YMEHUW NPUMEHSATH TEOPETHUUECKUE 3HAHUS MJisi OOBSICHEHUs
bu3nueckux SBICHUN B TIPUPOAEC U I TPUHATAS TPAKTHUYECKUX PEIICHUN
B IIOBCEHEBHOM JKU3HU;

OCBOEHHE CTMOCOOOB PEIICHUS PA3MUYHBIX 33/1a4 C SBHO 33JJaHHON (HU3MUYECKOM
MOJIEJIBIO, 3a/1a4, TOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue (PU3NUECKON MOJIENH,
aJICKBATHOM YCIIOBUSIM 3aJ1a4H;

NoHUMaHue (GU3HUUYECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPE.Y;

OBIIQJICHME METOJaMU  CaMOCTOSTEIFHOTO IJIAHUPOBAHUA W  TMPOBEACHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAM3a W WHTEPIpETAnd WHOOPMAIH, ONPEICICHUS
JIOCTOBEPHOCTHU MOJTYYEHHOTO Pe3yJIbTaTa;

CO3/IlaHUE YCJIIOBHH Ui pa3BUTHSA YMEHHUU TPOEKTHO-HCCIIEIOBATENHCKOH,
TBOPYECKOM JEATEIBHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBanusi orBomutcs 136 dacoB: B 10 kmacce — 68 yacoB (2 waca B HeIENi0),
B 11 knacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemslii B mporpaMme 1o (pu3uKe nepeyeHb Jad0paTopHbIX U MPAKTHUECKUX
paboT SABJISETCS pEKOMEHI0BAaHHBIM, YUUTEIb JeJIaeT BRIOOP IPOBEACHHUS TaOOPaTOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATHHBIX OCOOEHHOCTEW 00yUYaroIIMXCS.

JIrobast paGouasi mporpamMma JoJKHA TOJHOCTBIO BKIIIOYATh B ce0sl colep KaHHe
JAHHOW MPOTpaMMEI IO (PU3HUKE.

B otnenbHbIX citydasx Kypc (U3uKy 0a30BOr0 YpOBHS MOXKET M3y4daThes B 00bEMe 204
yaca 3a aBa roxa ooyuenus (3 4 B Hegemo B 10 m 11 kmaccax). B artom ciyuae
YBEJIMUMUBAETCS HE MeHee YeM 110 20 4 pe3epBHOE BpeMsl, KOTOPOE HCIOJIb3YETCS YUUTENIEM
JUIT M3y4EHHsS] BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM mMpoduiieM OO0y4deHus, U
YBEIIMUMBACTCSl yueOHasi Harpys3ka, OTBOAMMAs HA M3y4yeHHE MEXaHUKH, MOJICKYIISIPHON
GU3MKM W AJCKTPOJWHAMHKH, 3a CUET pacHIMpeHds 4Yucia JabopaTOpHBIX padoT
WCCIIEIOBATENILCKOTO XapaKTepa M YPOKOB PEIICHUS KAUECTBEHHBIX U PACUETHBIX 3a]1a4.
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COJEPXXAHUE OBYYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOI 0 TO3HAHUS

®usuka — Hayka o npupoxae. HayuHble MeTOAbI MO3HAHUS OKPYKAIOLIET0 MUpA.
Ponb skcriepuMeHTa U TEOpUHU B MPOIECCe MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanne (U3MYECKUX SBICHWNW © TporeccoB. HayuyHble THIOTE3HI.
dusnyeckne 3aKOHBI W TEOpUU. [ paHUIBI TPUMEHUMOCTH (PHU3UYECKUX 3aKOHOB.
ITpyrHIMIT COOTBETCTBUS.

Ponb u mecto gu3uku B GOpMUPOBAHMKM COBPEMEHHOW HAy4YHOU KapTHUHBI MHpA,
B NPAKTUYECKOU JIESITETbHOCTH JIFOAEH.
Llemoncmpayuu

AHasnorossie U HUPPOBLIE U3MEPUTENIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanunka
Tema 1. Kunemamuka

Mexannueckoe ABUKeHHE. OTHOCUTEIbHOCTh MEXaHUYECKOT 0 IBUkKEeHU. Cuctema
orcuéra. Tpaekropus.

[lepemelienne, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHUE
MaTepuaJbHONM TOYKHM, HX TMPOEKIMM HA OCH CHUCTeMbl KoopauHar. CroxxeHue
IIEPEMELIEHUN U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOPEHHOE TMPSMOJIMHEHOEe JBWXKeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TYTH U TIEPEMEICHUs] MaTepUaTbHOMI
TOYKU OT BPEMEHH.

CBoOomHoe najeHue. Y CKOpeHHe CBOOOTHOT'O MaICHUS.

KpuBonmHeliHoe nBWKeHHE. [[BH)KEHME MaTEpUAIbHOM TOYKHA IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAs CKOpOcTh. [lepuon
U yactota oOpaienus. LleHTpocTpeMutenbHoe YCKOPEHUE.

TexHuYecKue YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUJOMETP, JIBUKEHUE
CHaps0B, IIEMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb CcHCTEMBI OTCYETA, WJUIIOCTpPAlUs KUHEMAaTUYECKHX XapaKTEPUCTUK
JIBU>KCHUS.

[IpeoOpazoBaHue IBMXKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IMPOCTPAHCTBE.

HabGmonenne paBwxeHUst Teja, OpOIIEHHOTO TIOA YIVIOM K TOPU30HTY H
TOPU30HTAJIIBHO.

N3mepenue yckopeHust CBOOOTHOTO TMaICHHUS.

Hanpagiienne ckopocTy npu IBUKEHUU 110 OKPY>KHOCTH.

Onepatop 340 000 "KomnaHus "TeH3op"
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Yuenuueckuui axcnepumenm, iabopamopusie pabomul

N3ydyeHne HEPAaBHOMEPHOTO [JIBUKEHHS C LEJIbI0 ONPEACIC€HUs MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOLICHUS ~ MEXAY  MOYTSIMH, MOPOWJCHHBIMH  TEJIOM
3a [OCJIEI0BATEIbHBIC PABHBIE IPOMEKYTKH BPEMEHH IPH PABHOYCKOPEHHOM JIBUKECHUU
C HA4aJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydenune 1BUKEHUS LIApUKa B BA3KOU KU IKOCTH.

N3ydenue nBuKeHUs Tena, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHmmn otHocutensHOCTH ['aymnes. [lepseiii 3akoH Herorona. MHepunanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cwima. Ilpunuun cynepnosunuu cui. Btopol 3akoH HbroToHa
JUIsl MaTepuaabHOM Touku. Tpetuit 3akoH HproToHa 111 MaTepraibHbIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tsokectu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckonbxeHus, kadenus). Cuma tpenus. Cyxoe
Tperue. Cuia TpeHUs CKOJbXKEHUs U cuiia TpeHus mokost. Koaddumment tpenus. Cuna
COIPOTHUBIICHHS TIPU ABUKEHUHU TeEJIa B )KUIKOCTH UJIH Ta3e.

[TocTynarensHOE U BpaliaTelbHOE TBUKEHUE a0COMIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaiieHus. [1nedo cuiel. YciioBus paBHOBECHs
TBEPIOrO Tena.

TexHu4ecKkrue yCTpoNCTBa U MPAKTUYECKOE MPUMEHEHUE: TTOAMIMUITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHre nHepLuu.

CpaBHEHUE Macc B3aMMOICHCTBYIOIINX TEN.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBHCUMOCTH CHJIBI YIIPYTOCTH OT JehopMalinu.

Hesecomocts. Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUH.

CpaBHEHME CUIT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

VY cnoBus paBHOBeCUs TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomul

N3ydenue aBmxeHUs: Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B TMPY)KUHE W
PE3UMHOBOM 00pasIie, OT ux AchopMaIliu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOrO TEJIa, UMEIOIIETO OCh BPALLECHUS.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMWUCAH 3/IEKTPOHHON MOANUCHIO 8

H(4)30Y "TMMHA3US UM. B.B. JABbIAOBA", CyHratynnvHa TaTbsiHa 22.09.25 15:53 (MSK) CepTudukat 02EE417800A5B2FF954CCCO6E530C68356

AnekcaHapoBHa, AMPEKTOp




denepanpHas padouas mporpamma | dusuka. 10—11 kinaccer (6a30BbI YPOBECHB)

Tema 3. 3aKkoHnbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MaTepualibHOM TOUKM (T€a), CUCTEMbI MaTepHalIbHbIX ToYeK. VMmyibe
CWIBl M W3MEHEHHE HMIIYJbCa TeJld. 3aKOH COXpPAaHEHWs UMITylbca. PeakThBHOE
JBHKCHUE.

Pa6ora cuiibl. MOIIHOCTD CUJIBI.

Kunernueckass »Heprus MarepuaibHOM TOuku. Teopema 00 U3MEHEHHH
KUHETUYECKON SHEPTHHU.

[Torennmanbuas >Heprus. [loTeHnmanbHas sHEprus ynpyro aedopMHUpPOBAHHON
npyxuHsbl. [loTeHManbHas sHEprus Teja BOJIM3H MOBEPXHOCTH 3EeMIIH.

[ToreHumanbHbIE U HEMOTEHIIMAIbHBIE CHITBL. CBSI3b PabOThI HEMOTEHIIUAIBHBIX CHIT
C U3MEHEHUEM MEXAaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHME: BOJOMET, KOIED,
IIPYKUHHBIM ITUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BHXKEHUE.

[lepexon mOTeHIMAIBHOM HEPTUU B KUHETUYECKYIO U 00OPaTHO.
Yuenuueckuu sxcnepumenm, rabopamopHuie pabomoi

N3yueHne abCoMIOTHO HEYNIPYroro yaapa ¢ HOMOIIbIO ABYX OJMHAKOBBIX HUTSHbBIX
MAasITHUKOB.

HccnenoBanue cBsizu padOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPruu Tesa
Ha MPUMEpPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszgen 3. Mouieky/sipHasi pU3HKa ¥ TEPMOAMHAMUKA
Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmwxenue. uddysusa. Xapakrep JBUKEHUS U
B3aMMO/JICHCTBUA YaCcTHI] BenlecTBa. MOJe/n CTpOEHUS ra30B, )KUIKOCTEN U TBEPIBIX TEJ
1 00BsICHEHUE CBOMCTB BEIllECTBA HA OCHOBE ATUX MoJiejieil. Macca u pa3Mepbl MOJIEKYJI.
KomnuecTtBo BemecTBa. [locTossanas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa m e€ wusMmepenme. lllkama temmeparyp
Llenscus.

Mopens uneanbHOro raza. OCHOBHOE YPAaBHEHHE MOJIEKYISPHO-KHHETHYECKOU
TEOPHH UICABbHOrO ra3a. AOCOMIOTHAsS TeMIepaTypa Kak Mepa CpeJHel KMHETUYECKOU
SHEPryuU TEIUIOBOrO NBMKEHMsS yactull ra3a. Illkana temneparyp KenbBuHa. ['a3oBbie
3aKkOHbl. YpaBHeHue MenneneeBa—Knanelpona. 3akon JlansToHa. WM3ompouecchl
B UJICAJIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMA, U30X0Pa, H300apa.

TexHuueckne yCcTpoicTBa U MPaKTUUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.
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Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, GoTorpaduu MOJEKYI
OPraHUYECKUX COCTUHCHUM.

OnbIThl 10 TUPPY3UHN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOT'O IBUKCHUS.

Mogens onbita IITepHa.

OnbIThI, 1OKa3bIBAIOIIKNE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBHS.

Mogenb, WLTIOCTPUPYIOIIAs IPUPOAY JABICHHS Ta3a HA CTEHKU COCY/a.

OnbIThI, MJUTFOCTPUPYIOIIUE YPABHEHUE COCTOSHUSI U]I€aTIbHOIO T'a3a, U30MPOIIECCHI.
Yuenuueckuu sxcnepumenm, 1abopamophsie pabomul

OmnpeneneHue Macchl BO3IyXa B KJIACCHON KOMHATE Ha OCHOBE M3MEpeHU 00bEéMa
KOMHATBI, IaBJICHUSI U TEMIIEPATypPhbl BO3/1yXa B HEM.

Hccnenosanue 3aBUCMMOCTH MEXAY TapaMeTPaMK COCTOSTHUS Pa3pekKeHHOI 0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuyeckass cucteMa. BHYTpeHHsE SHEprus TEPMOAUHAMUYECKOU
CHUCTeMbl M crnocoObl €€ m3MeHeHus. KommuecTBo TemnoTel u paborta. BuHyTpeHHss
DHEPIUsl OJHOATOMHOIO HJIECAJIBHOrO ra3za. Buasl Temonepenayn: TEIIONPOBOIHOCTb,
KOHBEKLIMS, W3Jy4CHHE. Y JelbHAs TEIUIOEMKOCTh BellecTBa. KoONMMYecTBO TEIUIOTHI
IIPH TEIUIONEepeaaye.

[Tonsitue 006 aguadbarnom npouecce. [lepBolit 3akoH TepMoauHaMuku. [Ipumenenue
NEpPBOro 3aKOHAa TEPMOJAMHAMHUKHM K H3ompoleccaMm. ['papuyeckas uHTEprnpeTanus
paboThI Taza.

Btopoii 3akoH TepmonuHamMuku. HeoOpaTUMOCTh MPOIIeCCOB B TPUPOJIE.

TemoBbie MamuHbl. [IpuHIMNGBL qeicTBUS TEMIOBBIX MamuH. [IpeoOpa3oBanus
HHEPruM B TEIUIOBBIX ManHax. KoadduuueHT none3Horo AecTBUs TEMIOBON MAIIUHBIL.
[Mukn Kapao u ero ko3¢p@uIUEHT MOJE3HOT0 AEHCTBHS. DKOJOTHYECKHE MpOOIeMbI
TEIIOOHEPTETHUKMU.

TexHr4ecKrne yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHUE: JBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOJAWIIbHUK, KOHAUIMOHED.

Jlemoncmpayuu

V3meneHnne BHYTpEHHEH >HEpruu Tejia MpH COBEPIICHUH pabOThI: BBUIET MPOOKH
u3 OYTBUIKM MO JIEHCTBUEM CXKAaTOrO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUAECOAEMOHCTpaLus).

M3meHeHne BHYTpEHHEN SHEPrUM (TEMIIEpaTyphl) Tela MpH TEIUIoNepeaaye.

OneIT M0 aAnabaTHOMY PACHIUPEHUIO BO3yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu napoBoil TypOMHBI, ABUTaTeNs BHYTPEHHEIO CrOpaHUsi, PEaKTHUBHOI'O
JIBUTATEJIS.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

N3mepenue ynenbHOU TEIIOEMKOCTH.
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Tema 3. Acpecamnvie cocmoanus eeuyecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u KoHJeHcaiusa. Vcrmapenue u kumneHue. AOCOMIOTHas U
OTHOCUTENIbHASI BIIAXXHOCTh BO3AyXa. HacelmeHHblii map. VYjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUS OT JIaBJICHHUS.

Tépnoe Teno. Kpucramimueckue u amopdHbie Teia. AHU30TPONHS CBOWCTB
kpuctauioB. JKunkme kpucramibl. CoBpemeHHble Marepuanbl. llmaBinenue w
KpUCTaJUTU3amus. Y AelbHas Teriora miaaBieHus. Cyomumanus.

YpaBHEeHHE TEIIOBOro OaaHca.

TexHnueckre ycTponcTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJOIMU IIOJYYEHHUsSI COBPEMEHHBIX MAaTepuaioB, B TOM 4YHUCIE
HaHOMAaTEpUaJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MApOB.

Kunenne npyu noHM>KEHHOM TABJICHUU.

CrocoOb1 m3MepeHust BIaXKHOCTH.

HabGnronenne HarpeBaHus U IJIABJICHUS KPUCTALIMISCKOTO BEIIECTBA.

JleMoHCcTpanust KpUCTAJIOB.

Yuenuueckuii osxcnepumenm, rabopamopnsle pabomul

N3mepenne 0THOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. daekrponuHaMuKa
Tema 1. dnekmpocmamuxa

DIeKTpu3alus Tel. DJIEeKTpUUEeCKUi 3apsia. JIBa BHUIIa AIEKTPUUECKUX 3apsioB.
[IpOBONHUKH, NUAJIEKTPUKUA W TMOJYIMPOBOAHUKHU. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsja.

Bzaumoperictue 3apsigoB. 3akoH Kynona. ToyeyHbId SIEKTPUYECKUN 3aps.
Dnektpruueckoe nosie. Hanpssk€HHOCT 3NeKTpruyYecKoro noJst. [IpuHiun cyneprno3uinum
ANEKTPUUYECKUX MOJEH. JINHUU HANpsSy)KEHHOCTH 3JIEKTPUYECKOTO TOJS.

PabGora cun snextpocrarumdeckoro mois. [lorennuan. PazHocTs moTeHIManos.
[IpoBOOHMKH W JOUANEKTPUKA B DJIEKTPOCTATUUECKOM TMoJie. [IudiekTpuueckas
MIPOHULIAEMOCTb.

OnextpoéMkocTh. KoHneHcaTop. ONEKTPOEMKOCTh IUIOCKOIO KOHIEHCATopa.
DHeprus 3apsKEHHOI0 KOHJIEHCaTopa.

TexHuueckne yCTpOWCTBA M IIPAKTUYECKOE IIPUMEHEHHE:  BJIEKTPOCKOIL,
AIEKTPOMETP,  DJIEKTPOCTATUYECKas  3alllMTa,  3a3€MJIEHHE  AJIEKTPONpPHOOpPOB,
KOHJICHCATOP, KOIUPOBAJIbHBIN amIapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

VY CTpOUCTBO M MPUHLIKI IEUCTBUSA IJIEKTPOMETPA.

BzanmoperictBrue HA3IEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE T0JIE 3aPSAKEHHBIX TEll.

[IpOBOJTHMKM B 3JIEKTPOCTATUYECKOM IIOJIE.

QHGKTPOCTaTI/I‘-IeCKaH 3aliura.
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JIMPTIEKTPUKH B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIA[H IUIACTHH,
PacCTOSTHUSI MEXYy HUMU U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.
Yyenuueckuii sxcnepumenm, 1abopamophule pabonul

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKUI TOK. Y CIIOBHUS CYLIECTBOBAHUS JIEKTPUUECKOr0 TOKA. MICTOUHMKH
Toka. Cuna Toka. ITocTOSHHBIN TOK.

Hanpsbxenne. 3akon OMa i1 ydacTka LEIH.

DNEKTPUYECKOE  CONPOTUBJIIEHHE.  YJEIbHOE  CONPOTUBIICHHE  BELIECTBA.
IlocnenoBarenbHOE, MapaJIEILHOE, CMEIIAHHOE COEAUHEHNE IIPOBOJHUKOB.

Pabota snextpudeckoro Toka. 3akon J[xoyms—JIena. MomHOCTh 3IEKTPUIECKOTO
TOKaA.

DIIEKTPOABUKYIIAs CUJIA U BHYTPEHHEE COMPOTUBIICHHE MCTOYHHUKA TOKA. 3aKOH
OMa f171s1 TOJTHOM (3aMKHYTOM) AJIeKTpuyeckoi 1enu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHASI MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCThH COMPOTUBIICHUS
METAJUIOB OT TeMneparypol. CBEpXIIPOBOAUMOCTb.

DIIEKTpUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs] U TPUMECHAs MTPOBOIUMOCTH MOTYITPOBOIHUKOB.
CaoiicTBa p—n-nepexoaa. [lonynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B PACTBOPAX U PACILIaBaAX AJIEKTPOIUTOB. DJIEKTPOIUTHUECKAS
JTACCOLMAIINS. DJICKTPOJIU3.

DIIeKTpUUECKU TOK B razax. CamMoCTOSITENbHBI U HECAMOCTOSITEIIbHBIN Pa3psil.
Monnus. [1na3zma.

TexHn4ecKkrne yCTpOMCTBA U MPAKTUUYECKOE TPUMEHEHHE: aMIIEPMETP, BOIBTMETP,
peocTar, UCTOYHHUKHU TOKa, dJIEKTPOHATPEBATEIbHBIC MPUOOPHI, dJIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBIM JAWOJ, TEPMHUCTOPHI W
(bOTOPE3UCTOPHI, OTYITPOBOTHUKOBBIA U0/, TalhbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIIPSKEHHUS.

3aBUCUMOCTh COMTPOTUBICHUS [UIMHAPUUECKUX MPOBOAHUKOB OT IJIMHBI, IJTOIIAIH
IIONIEPEYHOr0 CEYECHUS U MATEpUAIa.

CmemaHHOE COeTMHEHUE TTPOBOIHUKOB.

[Ipamoe  wm3MepeHHE  BIEKTpPOABMXKYWEH cuwibl. KopoTkoe  3aMmbIKaHue
raJbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUSI.

3aBHCUMOCTh COPOTHUBIICHHUSI METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE AJAEKTPOJIUTOB.

HckpoBoni paspsia v MpOBOAUMOCTD BO3/1yXa.

OI[HOCTOpOHHfI}I IMPOBOAUMOCTE AHOAA.
Onepatop 340 000 "KomnaHus "TeH3op"
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Vuenuuecxuii sxcnepumenm, nabopamoptule pabomeol

N3ydyeHne cMenanHoro COeIMHEHHS PE3UCTOPOB.

N3mepenne »ICKTPOABHKYIINEH CHJIBI HCTOYHHKA TOKAa M €ro BHYTPEHHETO
COIPOTHUBIICHHUS.

Hab6monenne amekTpoiusa.

MexnpeaMeTHbie CBSA3H

Nzydenue kypca ¢uszuku 6a30Boro ypoBHs B 10 kjacce ocymecTBiIsieTcsi ¢ yuéTom
COJIEPKATENBHBIX MEKIPEIMETHBIX CBSA3EH ¢ KypcaMl MAaTeMaTUKH, OUOJIOTHH, XUMUH,
reorpaduy U TEXHOJIOTHHU.

Meoicnpeomemnvle nousmus, CBS3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAYIHBIM (aKT, TUTIOTE3a, u3nUecKas BEIUINHA, 3aKOH, TEOPHs,
Ha0JII0/IEHNE, SKCIIEPUMEHT, MOJIEIMPOBaHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUM, JIMHEWHas (yHKIus, mapadora,
runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U HX
MIPOEKIUH Ha OCU KOOPAUHAT, CIOXKEHHE BEKTOPOB.

buonoeus: mMexaHudyeckoe [BHXKEHHME B >KMBOM mpupozae, nuddysus, ocMoc,
TEMI000MEH >KMBBIX OPraHuW3MOB (BUIBI TEIUIONEpPEIayH, TEIIOBOE pPaBHOBECHE),
DIIEKTPUYECKUE SBJIICHUS B )KUBOU IPUPO/IE.

Xumus: TUACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE aTOMOB WM MOJIEKYJ, MOJb
BEILIECTBA, MOJISIPHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEW W Tra3oB,
AJIEKTPUYECKUE CBOMCTBA METAJIJIOB, AJIEKTPOJIUTHYECKAS JUCCOLUALINS, TaJIbBAHUKA.

T'eoepaghus: BIaxxHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBUKCHUN C HCIOJIb30BAHUEM MEXaHM3MOB, Y4YET
TPEHHUS B TEXHUKE, TMOJUIMWITHUKY, HWCIOJb30BAHUE 3aKOHA COXPAaHEHHUS HWMIYJIbCa
B TeXHUKeE (pakeTa, BOAOMET W APYTHE), IBUTATE]Ib BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOM XOJIOJUIbHUK, KOHIUIIMOHED, TEXHOJIIOTHH MOTYyYEHUSI COBPEMEHHBIX
MaTepuasIoB, B TOM YHWCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOIMH, AJIEKTPOCTATUYECKAS
3all[UTa,  3a3€MJIGHHE  JJIEKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIM  TMPUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI, JIEKTPOOCBETUTENBHBIC MPUOOPHI, raTbBAHUKA.

11 KIACC
Paznen 4. daekTponuHaMuKa
Tema 3. Maznummnoe noje. IneKmpomazHUMHAA UHOYKYUA

[locTossHHBIE MarHuThl. B3auMmonelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE
nosnie. BexkTop MarHWTHOM WHAYKIUU. lIprHIMI Cyneprno3uuyMy MarHUTHBIX ITOJIEH.
JInHnn MarHuTHOM MHAYKIMU. KapTuHa JIMHUI MarHUTHOW MHAYKIIUY MOJIS IOCTOSTHHBIX
MarHuTOB.

MarnuTtHoOe 1nojie MPOBOJHMKA ¢ TOKOM. KapTuHa JMHUN MHAYKIMH MarHUTHOTO
NOJIsL AJIMHHOTO TIPSIMOTO MTPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH

¢ TokoM. OnbIT Opcreaa. BzanmoaencTBue NpoBOJHUKOB C TOKOM.
Onepatop 340 000 "KomnaHus "TeH3op"
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Cuna Amrniepa, €€ MOIYJIb U HaIllpaBIICHHUE.

Cuna JlopeHua, €€ Monynb W HampaBlieHUE. JIB)KEHHE 3apsyKEHHOW YaCTHIIBI
B OJJHOPOJHOM MarHuTHOM mose. Pabora cuibl JIopenna.

SIBneHne 3neKTpOMAarHUTHOW MHAYKIMU. [IOTOK BEKTOpa MarHMTHOM WHIYKLIHH.
DJNEKTPOABMIKYIIAS CUJIAa UHAYKIUH. 3aKOH 3JICKTpOMarHuTHoW uHaykiuu dapanes.

BuxpeBoe anekTpuueckoe —moJsie.  ONEKTPOABIKYILAS  CHJIA  WHIYKIUU
B IIPOBOJIHUKE, ABMKYLIEMCS ITOCTYIIATEIBHO B OAHOPOJIHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTtuBHOCTB.  SIBIIeHME  CaMOMHIYKLIHH. DNEeKTpoABMXKYIlas  CHIIA
CaMOUHAYKIIHH.

DHEpruss MarHUTHOT'O TOJIS KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrne yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI,
AIEKTPOMArHUThl,  JJIEKTPOJABUIATENlb,  YCKOPUTEIM  DBJIEMEHTAPHBIX  YaCTHII,
VHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE JIEKTPOHHOIO MyYKa MAarHUTHBIM TTOJIEM.

JInHMY UHAYKIIUA MAarHUTHOTO TOJIS.

B3aumoperictBue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cunbl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHUE PNEKTPOMArHUTHOW UHIYKIIUH.

[Ipasuiio Jlenua.

3aBUCUMOCTh JJIEKTPOABMXKYILIEH CUJIBI HMHAYKIUM OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHME CaMOMHIYKIIUY.

Yuenuueckuiui sxcnepumenm, iabopamopuvie pabomul

N3ydeHnrne MarHuTHOrO MOJIst KaTYIIKHA C TOKOM.

HccnenoBanue 1elCTBUS MOCTOSHHOTO MAarHWTa HA paMKy C TOKOM.

HccnenoBanue sIBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. Koiiedanus u BOJTHBI
Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KON€OAHUA

KonebarenpHasa cuctema. CBOOOAHBIE MEXaHUUECKHE KoJeOaHus. ['apmoHnueckue
konebanus. Ilepuon, yactora, ammmryaa u (asza koneGanuil. [IpyXMHHBIA MasTHUK.
MaremaTuyeckuii MasiTHUK. YpaBHEHHE TapMOHWYECKUX KojeOaHuil. [IpeBpaienue
SHEPrUM NMPU FaPMOHUYECKUX KOIEOaHUSX.

KonebarensHblit KOHTYp. CBOOOAHBIC DIEKTPOMAarHUTHBIE KOJICOAHUS B UJ1€aTbHOM
K0J1e0aTeTbHOM KOHTYpEe. AHAJIOrus MEXIYy MEXAaHUYECKUMU U 3JIEKTPOMarHUTHBIMHU
koneOanusmu. @Dopmyna TomcoHa. 3aKOoH COXpaHEHUSI HHEPrUU B HUJCATHHOM

KoJieOaTeIbHOM KOHTYPE.
Onepatop 340 000 "KomnaHus "TeH3op"
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IIpencraBineHne o 3aryxallux KojeOaHUsX. BBIHYyXIEHHbIE MEXaHUYECKHE
KojeOanus1. Pezonanc. BeiHyXIeHHbBIE AJIEKTPOMarHUTHhIE KOJIeOaHusl.

[lepemennslii TOK. CHHYCOUIAIBHBIN MEPEMEHHBIN TOK. MOIIHOCTD NTEPEMEHHOTO
TOKa. AMIIUTYJHOE U JEHCTBYIOIEE 3HAYECHUE CUIIBI TOKA U HAIIPSDKCHUS.

Tpancdopmarop. IlpousBojacTBo, mnepegaya W MNOTPEOJICHUE AIEKTPUUECKOU
DHEPIUM. OKOJIOTMYECKUE PHUCKU TPH TPOU3BOJACTBE JIIEKTpodHepruu. KynbTypa
VICIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCEAHEBHOM JKU3HU.

TexHuyeckrue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHUE: DJIEKTPUYECKUN 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIEPEIAY.
Jlemoncmpayuu

Hccnenoanue mapamMeTpoB KoJieOaTeNbHOW CUCTEMbl (NMPYKUHHBIA — WJIU
MaTEeMaTHYECKUN MasTHUK).

HabGmronenue 3aTyxaromux Koie0aHuu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaOmronenue pezonanca.

CB0OOIHBIE 2JIEKTPOMATrHUTHBIE KOJICOAHMS.

OcmwiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAaIlpsDKEHHMST OT BpPEMEHH)
JUIS 3JE€KTPOMArHUTHBIX KOJIEOaHUM.

Pezonanc mpum  mocnenoBaTENbHOM — COCAMHEHMHM — PE3UCTOPA,  KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnens TMHUH 3JIEKTpONepeaadH.
Yuenuueckuu sxcnepumenm, iabopamopvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUO/Ia MAJIBIX KOJieOaHUH Ipy3a HA HUTH OT JJIMHBI
HUTHU U Macchl rpy3a.

NccnenoBanne mepeMEHHOr0 TOKa B LENM W3 IOCJIEAOBATENBHO COEAUHEHHBIX
KOHJIEHCATOpPa, KaTYIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbBLE G0JIHbL

Mexannueckue BOJHBIL, yciaoBus — pacnpoctpaHeHus. Ilepumon. Ckopoctb
pacrpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunsie u npoaoabsHble BOIHbL. HTEpdepeHus
U TUQpaKnig MEXaHHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBUS HW3JIYyYEHHUS HJIEKTPOMAarHUTHBIX BOJIH.
B3aumHuas opueHTtanus BekTopoB E, B, V B smexrpomarautHOi BosHe. CBoiicTBa
ANEKTPOMArHUTHBIX BOJH: OTpPaXEHWE, NPEOMIICHHE, MOoispu3anus, Iudpakuus,
uHTeppepenursa. CKopocTh 3IEKTPOMArHUTHBIX BOJIH.

[Ilkana >IEKTPOMArHUTHBIX BOJIH. IIpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLIMIIBI paANOCBA3M U TeNeBUAEHUS. Paaronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpoOWCTBA M  MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJdbHbIC
UHCTPYMEHTBI, YJIbTPa3BYKOBasi JUAarHOCTMKa B TEXHUKE W MEIUIMHE, pajap,

paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.
Onepatop 340 000 "KomnaHus "TeH3op"
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Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromeecs Te1o Kak HCTOYHUK 3BYKa.

HaGnronenne oTpakeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenune nnrepdepenunu u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOH PE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U YaCTOTOM
KOJIeOaHUH.

HccnenoBaHnne CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIIEHUE,
noJisipu3anus, nudpakis, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonrHENHOE pacIpOCTPaHEHUE CBETA B OTHOPOJHOM
cpene. JIyd cBera. ToueuHbIli ICTOYHUK CBETA.

OTtpaxeHnne cBeTa. 3aKOHbI OTpaxeHHs cBera. llocTpoeHne u300paKeHHI
B IJTOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCOJIIOTHBIM MOKa3aTelb
npenomsieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI  yroa  IOJIHOTO
BHYTPEHHETO OTPAXKECHHUSI.

Hucnepcus ceera. CnoxHblii cocTaB Oenoro cBera. LIBer.

Cobwuparomue u paccenBarouie JuH3bl. ToHkas nuH3a. DokycHOE paccTosiHuEe U
ONTUYECKasi cuia TOHKOM JuH3bl. llocTpoenune wu300pakeHM B COOMPAOIIMX U
paccenBarOUX JuH3ax. Popmyra TOHKOW JIMH3bL. Y BEIUYEHHE, TABAEMOE JIMH30M.

[Ipenenbr MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. UnTtepdepennms cBeta. KorepeHTHbIE MCTOYHUKH. Y CJIOBHUS
HAOJIIOICHUST MAaKCUMYMOB U MHHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JBYX
cUH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cera. udpakunonHas pemérka. Y cIoBHE HaOMIOIEHUS TJIABHBIX
MaKCUMYMOB MIPH MaJICHUH MOHOXPOMAaTHUYECKOT0 CBeTa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Tonsspu3zanms ceera.

TexHuyeckue ycTpoiicTBa U MpaKTUUYECKOE MPUMEHEHHE: OUKH, JIyna, (hoToanmapar,
MIPOEKIIMOHHBIN armapar, MUKPOCKOI, TEJIECKOI, BOJOKOHHAsI ONTUKA, AU(PpaKIInOHHAS
peLIETKA, TOISAPOUI.

Jlemoncmpayuu

[IpsMonMHEHHOE PacHpOCTpPAHEHUE, OTPAXKEHHWE W IPEJIOMIICHHE  CBETA.
OnTuueckue npuOOpHL.

[TonHoe BHyTpeHHEE OTpakeHrue. Mozienb CBETOBOA.

HccnenoBanue cBoWCTB U300pakKeHU B JIMH3AX.

Mopenu MUKpOCKONa, TEJIECKOIIA.

Ha6monenne uatepdepeHinm crera.

Hab6monenue nudpakuun crera.

Hab6mronenue nucnepcuu ceera.
Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOATMWUCAH 3/IEKTPOHHON MOANUCHIO 16

H(4)30Y "TMMHA3US UM. B.B. JABbIAOBA", CyHratynnvHa TaTbsiHa 22.09.25 15:53 (MSK) CepTudukat 02EE417800A5B2FF954CCCO6E530C68356

AnekcaHapoBHa, AMPEKTOp

16



denepanpHas padouas mporpamma | dusuka. 10—11 kinaccer (6a30BbI YPOBECHB)

[Tonyuenue criekTpa ¢ MOMOIIBIO MPU3MBI.
[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEIIETKH.
Hab6mtonenue nomnsipusaiuu cBera.

Vuenuuecxuii sxcnepumenm, rabopamopmule pabomuol
N3mepenue mokaszarens MpeJoMIICHHS CTEKIa.
HccnenoBanue cBOMCTB M300paXKeHUM B JIMH3AX.
Hab6mronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI ClIeMAJILHOM TEOPUU OTHOCUTEIbHOCTH

['paHnubl TPUMEHUMOCTH KJIACCUYECKOM MeXaHWKHW. [locTynaTel cneunanbHOU
TEOPUU OTHOCHUTEIHLHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTH CBETa B BaKyyME,
MPUHIUN OTHOCUTEILHOCTH DIHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHW U COKPAIICHUE
JIUTAHBI.

DHeprus U UMINYJIbC PEISITUBUCTCKOU YaCTUIIBI.

CB3b MacChl C SHEPTUEH U UMITYJIbCOM PEIISITUBUCTCKON YaCTUIIbI. DHEPTHUs ITOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. Inemenmol KAHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBsA3M 3HEpruM (POTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (DOTOHA.

OtkpeiTie u wuccnenoBanue Gorodddexra. Onbitet A.I'. CroneroBa. 3aKoHBI
dbotordpdekra. YpaBHenue OuHmTerHa Mg ¢dorodddekra. «KpacHas rpaHuUIa»
dbotorddekra.

JaBnenue ceeta. OnbiTel [1.H. Jlebenera.

XHUMHUYECKOE JICMCTBUE CBETA.

Texnuueckue yCTpOWCTBA ©  TMPAKTHYECKOE TMPUMEHEHHE: (HOTOIJIEMEHT,
dhoTOIaTUHK, COJTHEUHAs OaTrapest, CBETOIHO/I.

Jlemoncmpayuu

®otoad(heKT Ha YCTAaHOBKE ¢ IMHKOBOM TIJIACTHHOM.

UccnenoBanue 3ak0HOB BHENTHETO (oTodPdeKTa.

Ceronuo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mogenr aroma Tomcona. OmnbiTel Pesepdopna mno paccessHUIO —0-YaCTHII.
[Inanerapuas monens aroma. [loctynarel bopa. U3nydenue u nornomienre ¢OTOHOB MpU
IIEPEXOJIE ATOMA C OAHOTO YPOBHS DHEPTUM Ha Apyroi. Buael criekTtpos. CrieKTp ypOBHEN
DHEPIUM aToMa BOAOPOAA.

BomnnoBeie cBoiictBa 4actuil. Bomnbl ne bpoins. KopnyckyisspHO-BOJIHOBOM
TyaJIA3M.

CnoHTaHHOE U BBIHYXJIECHHOE U3TTyYCHUE.

TexHuueckrne yCTpOMCTBA U IMPAKTUUECKOE NMPUMEHEHUE: CHEKTPAIbHBIN aHAIN3

(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Onepatop 340 000 "KomnaHus "TeH3op"
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Jlemoncmpayuu
Mogens onbita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI Ja3epa.
Habmronenue nmHelyaThIX CIEKTPOB U3TYyUEHUS.
Jlazep.

Yuenuueckuii osxcnepumenm, rabopamopnsle pabomol
Habmronenue nmHelyaToro CrexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JTOKA3BIBAIOIIUE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paauoaktuBHOCTH. OnbiThl Pesepdopna mo onpeneneHuto coctaBa paarOaKTHBHOIO
usnmydenus. CBoicTBa anbda-, 6eTa-, raMmma-u3nydeHus. Bivsane paanoakTHBHOCTH Ha
YKVBBIE OPTaHU3MBI.

OtkpeiTie TpoTOHA U HeWTpoHa. Hykmonnas wmopenp snapa ['eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Tomnsbl.

Anbda-pacnan. DIeKTpOHHBIM U MO3UTPOHHBIM OeTa-pacman. ['amma-uznydenue.
3aKOH paAMOAKTUBHOIO pacnajia.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jledekt maccl siapa.

SnepHble peakiuu. /lenenue u cuHTe3 €.

SAnepusbiii peaktop. TepmosinepHsiii cunTe3. [IpobieMbl U TEPCIIEKTUBBI SIECPHOMN
DHEPIreTUKH. DKOJOTUUECKUE ACIIEKTHI SIACPHON SHEPIE€TUKH.

DieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonpl HAOJIIOICHUS ¥ PETUCTPAIIUN JIEMEHTAPHBIX YACTHII.

@yHaaMeHTalbHbIe B3auMoAecTBUS. EAMHCTBO (pr3nyeckoil KapTUHBI MUPA.

TexHuueckne yCTpOMCTBA M IIPAKTUUYECKOE NPUMEHEHHUE: JTO03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.
Jlemoncmpayuu

CU€TUrK MOHU3UPYIOIIHUX YACTHII.
Yuenuueckuui sxcnepumenm, iabopamophvie pabomul

HccnenoBanue TpekoB 4acTuIl (110 TOTOBBIM (HOTOTrpadusim).

Pa3znen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTHA acTpoHOMHUH. [IpHKIagHOE W MHpPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMMH.

Bun 3Bé€3nHoro Heba. Co3Bes3nus, sipkue 3BE3/1bl, IIAHETHI, UX BUAUMOE JBH)KEHUE.

ConneuHas cucreMa.

Connue. Conneunast akTUBHOCTh. Mcrounnk sHeprum CosHua u 3BE€34. 3BE3NIBI, UX
OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CIEeKTpaJIbHbIN KJIacC — CBETUMOCTBY. 3BE3/IbI
IJIABHOW MOCIIE0BATENBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTB» ISl 3BE3/ TJIABHOU
IIOCJIEIOBATENBHOCTH. BHYyTpeHHee cTtpoeHne 3BE31. COBpPEMEHHBIEC MPENCTABICHUS
O MIPOUCXOXKJICHNH U 3BOoMU ConHIA U 3BE311. DTalbl )KU3HU 3BE3].

Mueunsiii [IyTe — Hamia ['anaktuka. [lonoxxenue u nuxenne ConHua B ['anakTuke.
Tunsl ranakTuk. PaguoranakTuky U KkBa3zapbl. YHEpHbBIE IBIPHI B AApaxX rajJaKTUK.
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Bcenennas. Pacmupenne Bceenennoi. 3akon XaO0ma. Pa3Oeranue rajakTuk.
Teopus bosbiioro B3peiBa. PemkToBO€E U3nydeHuUE.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUHU.
Yuenuuecxue nabarooenust

HaGmronenusi HEBOOPYKEHHBIM TJIA30M C  MCIOJIb30BAHHEM KOMITBIOTEPHBIX
MIPUIIOKEHUM JJIs OTIpeIeNICHUs TIOJIOKEHUSI HEOECHBIX 0ObEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s1 CEeBEpHOro MOMYIIAPUs U SIPKUE 3BE3/IBI.

HaOmonenus B Teneckon Jlynsl, mnaner, Mneunoro IlyTu.

O6o0mawiee NOBTOpPEeHNE

Ponb ¢pu3uku u acCTpOHOMUM B YKOHOMUYECKOM, TEXHOJIOIMUECKOM, COLIMATIBbHON U
THUYECKON cdepax NesATeNbHOCTH YeJOBeKa, pojb M MECTO (U3UKH U aCTPOHOMHUU
B COBPEMEHHOI HAay4yHOW KapTHHE MHpA, POJib PU3NYECKOW Teopuu B (HOPMUPOBAHUU
NPEICTaBICHUNH O (U3NYECKOW KapTHMHE MHUPA, MECTO (DHU3MUECKON KapTUHBI MUPA
B O0IIIeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUI O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCylecTBISIETCS ¢ y4ETOM
coJiepKaTeIbHBIX MEXKIIPEIMETHBIX CBA3EH C KypcaMu MaTEMaTUKU, OMOJIOTHH, XUMHUH,
reorpaduu U TEXHOJOTHUH.

Meowcnpeomemnvle noHsimus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHHE, HAYYHBIA (DaKT, TMmore3a, pu3ndeckas BEIMYMUHA, 3aKOH, TEOPHS,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJISIIUPOBAHUE, MOJIETh, U3MEpPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHHM, TPUTOHOMETPUUYECKHUE (PYHKIUU:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHO€ TPHUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M HMX MPOEKIMH HA OCU KOOpPJWHAT, CJIOKEHHUE BEKTOPOB, MPOU3BOJIHBIC
AJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU MOJ00US TPEYroJIbHUKOB, OMPEEICHUE TUIOIIA N
MJI0CKUX GUryp u oobéMa Tel.

buonoeus: >nekrpuyeckue sIBJICHUS B dKUBOU MPUPOJE, KoJeOaTeIbHbIe JBUKEHUS
B JKMBOM IPUPOAE, ONTHUYECKUE SIBJIICHUS B JKUBOM MPHUPOJEC, JECUCTBHE paaHALUAN
HA KMBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsT CTPYKTYpa TBEPABIX TE,
MEXaHU3MbI 00pPa30BaAHUS KPUCTAIUTMYECKON PEIIETKHU, CIIEKTPATIbHBIN aHAIN3.

l'eocpagus: marHUTHBIC TONIOCA 3E€MIIH, 3aJIe)KHM MAarHUTHBIX pyl, (HOTOChEMKA
36MHOM IIOBEPXHOCTH, IIPEACKA3aHUE 3EMIICTPSICEHUM.

Texunonoeus:  TUHUM  BJEKTPOIEpenad, TEHEpPAToOp IMEPEMEHHOr0  TOKa,
AIEKTPOJIBUTATENb, MHIYKIIMOHHAS TI€4Yb, pajap, paaAuonpuéMHUK, TEIEBU30P, AaHTCHHA,
tenedon, CBYU-neuyb, NPOCKUMOHHBIA amnmapaT, BOJOKOHHAs OINTHKA, COJHEYHAas
Oatapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpeaMera «@Pu3MKa» HA YpPOBHE CPEIHETO OOIIEro
oOpa3zoBaHusi (0a30BbIii ypOBEHb) ITOJDKHO OOECIICUMTH JIOCTHXKCHHE CIIEAYIOITUX
JUYHOCTHBIX, METAIPEIMETHBIX U ITPEAMETHBIX 00pa30BaTeIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pPe3yJIbTaThl OCBOCHHUSI ydeOHOro rmnpeaMera «®DuU3UKa» HTOJIKHBI
OTpaXaTb TOTOBHOCTb U  CIOCOOHOCTh  OOyYaroUmIMXcsi  PYKOBOJCTBOBAThHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOSKICHUM, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM
HEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE >KU3HEHHOTO OIbITa W OMbITa
NEATENIbHOCTA B MPOLECCE peaM3allid OCHOBHBIX HAIPaBJICHHI BOCHUTATEIbHON
NEATENbHOCTH, B TOM YHCJIE B YAaCTHU:

1) rpa:k1aHCKOr 0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW MMO3UIMK OOY4YaloOIIErocsi KaK aKTHBHOTO M
OTBETCTBEHHOI'0 WIEHA POCCUICKOr0 OOIECTBA;

IIPUHATHE TpaAULIMOHHBIX OOIIEYEIOBEYECKMX  T'YMaHMCTUYECKUX 51
JEMOKPAaTHUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO [JEATEIBHOCTh B HHTEpPECax IPaKIaHCKOro
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTE/IbHON OpraHu3aluy;

YMEHUE B3aUMOJEUCTBOBATH C COLMAIbHBIMUA MHCTUTYTaAMU B COOTBETCTBHUM C UX
(GYHKIUSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAapHOM Y BOJIOHTEPCKOU IESTENBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIMTAHHSI:
c(hOpPMUPOBAHHOCTh POCCUNUCKON IPaKIaHCKOW MJEHTUYHOCTH, MATPUOTU3MA;
[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JTOCTHKEHHSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS :

c(hOopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, TUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh ~ OIIEHMBATh CHUTYallMI0O W NPUHUMATh OCO3HAHHbBIC PEIICHMUS,
OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMbI W IIEHHOCTH, B TOM YHCIE B
JIETEIILHOCTA YYEHOTO;

0CO3HAHHE JJMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTONIUBOTO OYIyIIETO;

4) 3CTETHYECKOr0 BOCITUTAHHUS:
SCTETHMYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs DCTETHKY HAyYHOrO TBOPYECTBA,

MPUCYIIETO (PU3UYECKON HAYKE;
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5) Tpya0BOro BOCIMTAHUS

UHTEpEC K pa3inuHbIM chepaMm MpodeccrnoHaTbHOM AEesITEbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oymymiein
npodeCCHy U peaTu30BbIBATh COOCTBEHHBIE JKU3HEHHBIC TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00J1aCTH (PUBUKHU
Ha MPOTSHKEHUH BCEH JKU3HH,

6) 3K0IOrHYecKOro BOCIINTAHNA

c(hOpMUPOBAHHOCTH IKOJOTHYECKOMN KyIbTYPhl, 0CO3HAHKE II100aJIbHOTO XapaKTepa
HKOJIOTMYECKUX MPOOJIeM;

IUIAHUPOBAHUE W OCYILECTBJIECHUE JIEMCTBUUM B OKPYXKAIOIIEH CpEeAe Ha OCHOBE
3HAHUS LEeJIe YCTOWUYMBOrO Pa3BUTHUS YEJIOBEUYECTBA;

Pacmmipenne onbiTa IEATEIBHOCTH JKOJIOTMYECKOM HANPaBICHHOCTH HA OCHOBE
UMEIOLINXCS 3HaHUH 10 (pusHKe;

7) HEHHOCTH HAYYHOI 0 MO3HAHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3UYECKON HAYKU;

OCO3HAHUE I[EHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCThH B MPOLECCE U3YUEHUS
(GU3UKM  OCYIIECTBISIT  MPOEKTHYIO UM KCCIENOBATENIbCKYIO  JICSITEIbHOCTD
WHJIUBUAYaTbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrblie 1oruyeckue 1eMCcTBUA:

CaMOCTOSITETTLHO (DOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, paccMaTpyuBaTh
€€ BCECTOPOHHE;

onpeaAcisTh HCJINU ACATCIIbHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPHUU UX JOCTHIKCHU A,

BbIABIITE 3dKOHOMCPHOCTH M IIPOTHUBOPCUYHA B paCCMATPHUBACMBIX (1)I/IBI/I‘I€CKI/IX
SABJICHUAX,

p33pa6aTI)IBaTI> IUIaH PCHICHUA HpO6JI€MI)I C y‘{éTOM dHaJIn3a HMCIOIMNXCA
MATCPUAIIBHBIX 1 HCMATCPHAJIbHBIX PCCYPCOB;

BHOCHUTb KOPPCKTHUBBI B ACATCIIBHOCTb, OLHCHUBATL COOTBCTCTBHUC PC3YJILTATOB
oeJsiM, OCHNBATh PUCKU HOCJ'IeI[CTBI/Iﬁ ACATCIIbPHOCTH,

KOOPJAMHUPOBATh U BBINOJIHATH PabOTy B YCJIOBHSIX PEAIbHOIO, BUPTYaJbHOIO H
KOM6I/IHI/Ip0BaHHOI‘O BSaHMOHeﬁCTBHH;

Pa3BUBATb KPCATHBHOC MBIIIJICHUC IIPU PCIICHNHN JKU3HCHHBIX HpO6J’IGM.

ba3oBbie uccienoBaTeabCcKHe 1eMCTBUSA .

BJIQJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUYEBBIMUA TMOHATUSIMUA M METOAAMHU
(bu3nuecKon HayKu;

BJIAJCTh HaBBbIKAMU Yy4e€OHO-HCCIIEIOBATEIbCKOM M TIPOEKTHON JesTeIbHOCTH

B o0nactu (U3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIHLHOMY IOUCKY
Onepatop 340 000 "KomnaHus "TeH3op"
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METOJIOB pellIeHUs 3a7ad (PU3NUECKOro COAEepKaHUs, IPUMEHEHHUIO PA3JINYHBIX METO/IOB
NIO3HAHUS;

BJIAQ€Th BHUJAAMHU JCSATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUA, €ro
WHTEPIpETaUU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalHsX,
B TOM YHCJIE IPU CO3JJaHUU Y4EOHBIX TPOEKTOB B 00IACTH (PU3UKHU;

BBISIBJISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3M U aKTYyaJM3UpPOBaTh 3a/1a4y, BbIIBUTATh
TUIOTE3Y €€ PEIIEHUs, HAXOAUTh apryMEHTHI IS IOKA3aTeIbCTBA CBOUX YTBEP)KJICHUM,
3aJ1aBaTh MapamMeTpbl U KPUTEPHUH PELLICHMUS;

AHAIM3UPOBATH TOJYYEHHBIE B XOJ€ PEUICHUS 3alaud pe3yibTaThbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTb M  (OpPMYIUMpOBaTh COOCTBEHHbIE 3a7aud B  00pa30BaATEIbHOU
JESTENIbHOCTH, B TOM YHUCJIE IIPY U3Y4EHUU (PUBHKY;

JlaBaTh OLEHKY HOBBIM CUTYALIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh  NEPEHOCUTh 3HaHUs 1O (U3MKE B  IPAKTUYECKYKD  00IacThb
KU3HENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTe;

BBIIBUTATh HOBBIE UJIEH, MIPEAJIaraTb OPUTHHAIbHBIE TIOJIXOIbI U PELICHUS;

CTaBUTh MPOOJIEMBI U 33[1a4H, JONMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanmneii:

BJIQJCTh HABBIKAMHM TIONYYCHHS HWHPOpPMAIHUK  (U3UICCKOTO  COACPKAHUS
U3 HWCTOYHHMKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH ITOMCK, aHAJN3,
CUCTEeMAaTH3allMI0 W WHTEPIPETANI0 WH(POpPMAIIMK Ppa3IUYHBIX BHIOB H  (GopM
MIPEICTAaBIICHUS;

OIICHUBAThH JIOCTOBEPHOCTH HH(POPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTUN
B pENICHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX ¥ OpPraHU3AIlMOHHBIX  3aja4
C coOmoneHneM TpeOOBaHWUN JPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, TMPaBOBbIX W OATUYECKUX HOPM, HOpPM HHGOPMAIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (DMU3UYCCKOTO COJCPIKAHMS B Pa3IMYHBIX (opMarax ¢ yd&ToMm
Ha3HaueHUs WHPOPMAIMA W IEJIEBOW ayAUTOPWHU, BBHIOMpAs ONTUMAIbHYIO (GopMy
MIPENICTABIICHUS U BU3yaJTU3aIlHH.

KoMMmyHHKaTHBHbIC YHUBEPCAJIbHbIC YYeOHBIC 1eICTBUSA:
OCYIICCTBJIATD O6I]1€HI/I€ Ha ypOKax (I)HSI/IKI/I H BO BHe-ypquoﬁ ACATCIBbHOCTH,
pacrio3"HaBaTb NPEAITOCHIIIKHA KOH(l)J'H/IKTHBIX CI/ITyaHI/Iﬁ U CMATYaTh KOH(l)J'II/IKTBI;
paSBépHYTO M JIOTUYHO n3JjiaraTb CBOIO TOYKY 3PCHUS C UCITIOJIb30BAHUEM A3BIKOBLIX
CPEACTB;
ITOHUMATb U UCITI0JIB30BATh ITPCUMYIICCTBA KOMaH)IHOﬁ N MHAWBUAYAJIbH ou pa6OTBI;
BBIOMpATH TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUH C y4ETOM OOIIUX HHTEPECOB,

1 BO3MOKHOCTEH KaXXI0Io 4JICHAa KOJIJICKTHUBA,
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IPUHUMATh L€ COBMECTHOU IEATEIBHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH
JEUCTBUA 110 €€ JOCTUIKEHHUIO: COCTABIIATH IUIAH ACUCTBUM, pacpeleaATh PO C yUETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHOM PabOTHI;

OLICHMBAaTh KAau€CTBO CBOEr0 BKJIAJa U KaXJOr0 y4aCTHHKA KOMaHJbl B OOIIMIA
pE3YJIbTAT MO pa3paboTaHHBIM KPUTEPHUSIM;

IpemjiaraTb  HOBBIE TNPOEKTHI, OLIEHWBATh MAEU C TO3UIUU HOBHU3HBI,
OPUTMHAIILHOCTH, NIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATH ITO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3JIMUHBIX CUTYALUAX,
HPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHBI€ YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITETILHO OCYLIECTBIIATH O3HABATEIBHYIO IEITELHOCTD B 00JIACTH (PUBUKHU
U aCTPOHOMHHM, BBISBISITh MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC
3a]a4u;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHS PAaCUETHBIX M KauECTBEHHBIX 3a/ady,
IUIAaH  BBIOJHEHMS] MPAKTUYECKOM paldoThl € YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN U MPEIIOYTEHHI;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKy yueOHOro IpeaMeTa Ha OCHOBE JIMUHBIX IPEIIOUYTEHUH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €T0, OpaTh Ha Ce0sI OTBETCTBEHHOCTh
3a PEILCHHUE;

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO 3PYAUIIMUA B 00acTH (DU3UKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, SMOIIMOHATbHBIN HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIAZIeTh HAaBBIKAMHU I103HABATENILHOU pedIeKCUM KaK OCO3HAHMS COBEPIIAEMBIX
JIeMCTBUI M MBICIUTEIbHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

UCIIONIb30BaTh NpPUEMBI pedieKCHM ISl OLEHKH CUTYyallH, BhIOOpa BEPHOTO
peleHus;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHUBBI M QpTYMEHTBI IPYTHX MIPH aHAIHU3€E PE3yIbTaTOB IEATEIbHOCTH;

MPUHUMATD ce0s1, MOHNUMAasi CBOM HEJOCTATKH M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI U a@pTYMEHTBI IPYTUX [P aHAJIU3€E Pe3y/IbTaTOB AESTEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYIHX Ha OIIMOKH.

B npouecce AOCTHMXKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IPOTrPAMMBbI
no (¢u3MKe 78 YpOBHS CpeAHero oOmiero oOpa3oBaHus y OOyYarommxcs

COBCPIICHCTBYCTCA 3MOLIPIOH&J'IBHBIf/i HHTCIIJICKT, npe)monarammnﬁ
c(hOpMUPOBAHHOCTb:
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CaMOCO3HAHMs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAILHOE
COCTOSIHHE, BUJIETh HAMPABJICHUS PAa3BUTHUS COOCTBEHHON AMOIMOHAIBHOM chephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKIIOYAKOMIETO CAMOKOHTPOJb, YMEHUE NPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIOCOOHOCTh aJaTUPOBATHCS K SIMOILIMOHAIbHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTHKEHHUIO LEIU WU
ycnexy, ONTHUMHU3M, HHUIHUATUBHOCTh, YMEHHE JEHCTBOBaTh, MCXOAS M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIFOYAIOMICH CIIOCOOHOCTH IIOHMMATh SMOIMOHAIILHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 MPU OCYILIECTBICHUU OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOILICHMS
C APYTHMHU JIIOJIbMH, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peliaTh KOHMIUKTHI.

IHPEAMETHBIE PE3YJIbTATBI

K koHiy obydyenust B 10 kjacce mnperMeTHble pe3ysbTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJaAIOUINXCS YMEHUMN:

JIEMOHCTPUPOBATh HA TMpPUMEpPaX poiib U MecTo (Gu3uku B (POpMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHUPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTUH, B MPAKTUYECKOU ESITETbHOCTH JIFOJICH;

YUUTHIBATh  TpPaHULBl  NPUMEHEHUS  U3YYCHHBIX  (U3UYECKUX  MOJICIICH:
MaTepualibHasg TOYKa, MHEpUUaIbHAas cUCTeMa OTcuéra, aOCONIOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOAEIM CTPOEHUSI Ta30B, >XKUJKOCTEH WM TBEPIBIX TEJ, TOYEYHBIN
IIEKTPUUECKUM 3aps] MpU pelieHnH (PU3NUECKHUX 3a7a4;

pacro3HaBaTh (U3MUYECKHE SIBJICHUS (MPOLIECChl) W OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHHMKH, MOJIEKYISIPHO-KHHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA H
AIEKTPOIMHAMUKHU: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IPSAMOJIMHEHNHOE JIBUKEHUE,
CBOOO/IHOE TMAaJieHUE Tel, ABUKEHUE IO OKPY)KHOCTH, HWHEpIUs, B3aUMOJICHCTBUE
ten, aud@ysus, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE MKUIKOCTEM M TBEPABIX TeJ,
U3MEHEHHE OOBEMa Tell MNpU HAarpeBaHUM (OXJAXKIEHUHU), TEIJIOBOE paBHOBECHUE,
WCIIapeHne, KOHJACHCAlNsl, IJIaBJICHUE, KPUCTAILIM3Aalusl, KUIIEHUE, BIAKHOCTh BO3/1yXa,
MIOBBIIICHUE JTaBJICHUS Tra3a IPHU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXKIY
rapaMeTpaMy COCTOSIHHMS ra3a B M30IPOLECCAX, AJEKTPU3ALUs TEJ, B3aUMOIECHCTBHUE
3apsI0B;

ONKCHIBAaTh MEXaHUYECKOE JBI)KEHHE, UCHONb3ysd (U3MUECKHEe BEIMYMUHBIL:
KOOpJMHATA, IIyTh, IIEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUjla, UMITYJIbC
Tela, KUHETHUYECKas OJHEprus, IOTCHIMAIbHAS DJHEpPrus, MexaHudeckas paboTa,
MEXaHU4ecKasi MOIIHOCTh; MPU ONMUCAHUU MPABUJIILHO TPAKTOBATH (PU3HUUECKUU CMBICIT
UCIOJIb3YEMbIX BEJIIMYMH, HMX O0O3HAUYeHHs U €AUHUIBL, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIMYHMHAMU;
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OIKCHIBaTh W3Y4YEHHBIE TEIJIOBBIC CBOMCTBA TEJ U TEIJIOBBIE SBJICHUS, UCIONb3Ys
¢u3nyeckue BEIMYUHBL: JaBJICHUE ra3a, TeMIlepaTypa, CpeAHssl KHHETUYECKasi SHEeprus
Xa0THYECKOr0 JIBIDKEHUS MOJIEKYJ, CpeIHEKBaJpaThdHash CKOPOCTh MOJIEKY,
KOJIMYECTBO TEMJIOThl, BHYTPEHHSsI AHEprus, paborta raza, Ko3(QQPUUUEHT MOJE3HOIO
JCHUCTBHSI TETJIOBOTO JBHUTATENS;, MPU OMMCAHUHU TPABUIBHO TPAKTOBATh (U3NUYECKUIN
CMBICT UCTOJB3YEMBIX BEIMYMH, UX O0O03HAYCHHS] W €AUHUIIBI, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIOLIME TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMH BEJIMYUHAM;

OINKCHIBaTh HM3yYEHHBIE 3JIEKTPUUYECKUE CBOWCTBA BEIECTBA U JJIEKTPUUYECKHE
SBJICHUST (TIPOLIECCHI), MCMONb3yd (PU3NUECKUE BEIMYMHBL: 3JIEKTPUUYECKUM 3apsj,
AIIEKTPUYECKOE TMOJie, HANmpsLKEHHOCTh TMOJIA, MOTEHIMaN, Pa3sHOCTh MOTEHIMAJIOB;
IIPY ONMCAHUU NIPABUIIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIOJIb3YEMBIX BEJIUYUH, UX
0003HAUEHUsl U €IMHULIbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C IPYTUMHU BEJIMUYUHAMY;

aHAJIM3UPOBAThH (PU3UUYECKUE MPOLIECCHI U SBJICHUS, UCIIONIBb3YA (PU3NUECKHUE 3aKOHBI
U TNPUHLHUIBL 3aKOH BcemupHoro tirotenus, |, Il m Il 3akonsr HproToHa, 3akoH
COXpaHEHHUS MEXaHMYEeCKOM DSHEPruu, 3aKOH COXPaHEHUS WMIY/Ibca, MPUHIUI
CYNEpPIO3ULIMKA CUJI, TPUHIUI PABHONPABHUS HMHEPIHAIBHBIX CHUCTEM OTCUETa,
MOJIEKYIIIPHO-KHHETUYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeAHEeW KHWHETHYECKOW SHEPruu TEIUIOBOIO JBMKEHUS MOJIEKY1 C abCONIOTHOM
TEMIIEPAaTypOi, TEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMS AJIEKTPUUYECKOIO
3apsina, 3akoH KysoHa, mpu 3ToM pa3nnyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BhIPAKEHUE U YCIOBUS (TPaHULIbI, 001aCTH) MTPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIMUIIBI JIEHCTBUS MAIIWH, TPUOOPOB M TEXHHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBHS HMX O€30MacHOr0 HCIIONL30BAHUS B IOBCEIHEBHOM
KU3HU;

BBITOJIHATD YKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3MUECKUX SBICHUN U MPOIIECCOB
C HUCMOJb30BAHMEM TMPSMBIX, U KOCBEHHBIX H3MEpPEHU#, NmpHU 3TOM (POPMYIHPOBAThH
npoOieMy/3agady W THUIOTE3y YYeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY
U3 MPEJI0KEHHOT0 000pYAOBaHUSA, TPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBOBI;

OCYILECTBJISTh MPSIMbIE U KOCBEHHbBIE N3MEPEHUS (PU3NUECKUX BEJIIMYUH, IIPU 3TOM
BbIOMpAaTh ONTUMAJIBHBI CHOCOO HM3MEPEHUS W HCIOJb30BaTh H3BECTHBIE METObI
OLIEHKHU MOTPELIHOCTEN U3MEPEHMUI];

UCCIIEZIOBATh 3aBUCUMOCTH MEXY (PU3MUECKMMH BEIMUMHAMU C UCIOIb30BAaHUEM
IPSIMBIX MU3MEPEHHH, IPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThHI
MOTy4EeHHON 3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BHJE TaONUIl U TpadUKOB, JIENaTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIICTOBAHNUS;

co0uro1aTh MpaBuiia 6€30MacHOro TPyAa MPH MPOBEICHUH HCCIIeI0BAaHUN B paMKax
y4eOHOIro H3KCIEepUMEHTa, y4eOHO-HCCIIEAOBATEIbCKOM W TMPOEKTHON JesTeIbHOCTU
C UCII0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONCTB U JIA0OPAaTOPHOrO 000PYIOBaHUS;

pemaTh pacdy€THBIE 3a/1a4d C SIBHO 3aJaHHON (U3WYECKOW MOMAEINBIO, UCTIOIB3YS
¢dbusnyeckue 3aKOHBI W TPHHIIMIBI, HA OCHOBE aHajM3a YCIOBHS 3aJadd BHIOMpAThH
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(GU3HYECKYI0 MOJIENh, BBIACIATh (PU3NYECKHE BEIMYHUHBI U (POPMYIIBI, HEOOXOIUMBIC
JUIs1 €€ peLIeHUs, TPOBOJIUTH PACUETHI U OLICHUBATh PEATIbHOCTh MOJIYYEHHOTO 3HAYCHUS
(bU3UYECKON BEJIMYMHBIL;

pemarh KayeCTBEHHBIC 3aJadd: BBICTPAUMBATH JIOTMYECKU HEMPOTUBOPECUHUBYIO
LETIOYKY PACCYXKJICHUUM C OIOPOM Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH W
(bU3UYECKHE SBIICHNUS,

UCIOJIb30BaTh MPU PEHICHUU YYEOHBIX 3a7a4 COBPEMEHHbIE HWH(OPMAIMOHHBIC
TEXHOJOTUM JJIsl TIOWCKA, CTPYKTYPUPOBAHHMS, HWHTEPHPETALUMUA W NPEACTABICHUS
y4eOHOM U HAYIHO-TIONMYJIIPHON HH(POPMAIIUU, TTOTYYEHHON U3 Pa3TMYHBIX HCTOYHHUKOB,
KPUTHUYECKU aHATM3UPOBATh MOTydaeMylo HH(popMaIuio;

MPUBOJIUTHh TPUMEPHl BKIAJAa POCCHMUCKUX M 3apYyOCKHBIX YUEHBIX-(DHU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS 10 (PU3MKE B TIOBCEIHEBHOW IKU3HU
JUIst obecrieueHusi Oe30MacHOCTU MpH OOpallleHud ¢ MpUOOpaMU U TEXHUYECKHUMU
YCTPONCTBAMU, JJII COXPAHEHHS 3J0pPOBbSI M COOJIIOJIEHHUS HOPM HKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAaKOLIEH CpelIe;

paboTaTh B rpyMIie C BBIMOIHEHUEM PA3IMYHbBIX COIMATILHBIX POJICH, MIIAHUPOBATh
paboTy TpymIbl, palydoOHAIBHO pacHpenensTh O00S3aHHOCTH U IUIAHUPOBATH
JEATEIbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJE€KBAaTHO OLIEHUBATh BKJAJ KaxKJIOTrO
13 YYaCTHUKOB TPYIIIIBI B PEIIEHNUE paccMaTpUBaeMoi MPoOJIEeMBbI.

K koniy o0ydenuss B 11 kjiacce mpeIMETHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y 00y ArOIIMXCS YMEHUM:

JEMOHCTPHUPOBATh HAa TMPUMEpPax poilb W MecTo (Gu3uku B (POpMUPOBAHHH
COBPEMEHHOM HAay4YHOW KapTHHbI MHUpa, B pa3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJOTUH, B MPAKTUYECKON JEATENbHOCTU JIIOJIEH, WEJIOCTHOCTh W  €IUHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS WU3YYCHHBIX (PU3NUECKHX MOJCNCH: TOYCUHBIN
AIEKTPUYCCKHH 3apsil, JTyd CBETa, TOYCUHBIH UCTOYHUK CBETA, SIEepHAs MOJETh aToMa,
HYKJIOHHAs MOJIEJIb aTOMHOTO Sijpa MPH pelieHnn (PU3NIECcKrX 3a1ad;

pacno3HaBaTh (Pu3NUecKue SBICHUSA (MPOIECCH) U OOBICHATH HMX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMUKH W KBAaHTOBOW (PH3HMKHU: SJIEKTPUYCCKAs MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MArHUTHOE JCHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAs WHIAYKIUS, TEWCTBHE MAarHUTHOTO IOJIS HA MPOBOTHUK
C TOKOM W JBWXKYIIUHCA 3apsj, DJJCKTPOMAarHWUTHBIC KojeOaHWS W  BOJHEI,
MPSIMOJIMHENHOE PACITPOCTPAHEHHUE CBETA, OTPAKECHUE, MPeJIOMIICHHE, UHTEpPEpEeHITH,
mudpakiuus U TONSpHU3aIvs CBETa, JUCTIEPCUsi CBeTa, (Porodnekrpudeckuii dhdexT
(botoapdekT), cBeTOBOE MABICHHE, BO3HHKHOBECHHE JIMHEHMYATOrOo CIIEKTpa aroma

BOAOpPOAAd, CCTCCTBCHHAA U UCKYCCTBCHHAA Pa/IMOAKTUBHOCTD,
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ONKCHIBaTh M3YyYEHHBIE CBOMCTBAa BeUIECTBA (DJIEKTPUUECKUE, MAarHUTHBIE,
ONTUYECKHUE, DJEKTPUUYECKYIO MPOBOAUMOCTh PA3NUYHBIX CPEA) U IIEKTPOMArHUTHBIE
ABJIEHUA (IIPOLIECCHI), UCTONB3Ysd (PU3MUECKUE BEIMYMHBL: 3JIEKTPUUECKUN 3apsll, cuja
TOKa, JJICKTPUYECKOE HaINpsDKEHUE, DSJIEKTPUYECKOE COMPOTUBJICHHUE, Pa3HOCTb
MOTEHILIMAJIOB, SJIEKTPOIBMKYIIAs CHIIa, padoTa TOKa, MHAYKLHS MATHUTHOTO MOJIs, CHJia
Awmnepa, cuna JlopeHlla, WHIYKTUBHOCTb KATYILIKH, SHEPIHsl SJIEKTPUUYECKOr0 H
MarHMTHOTO MOJIeH, EPUOJ] U YacToTa KoJieOaHUi B KOJeOaTebHOM KOHTYpE, 3apsia U
cljia TOKa B IPOLECCe TapMOHMYECKHX DSJIEKTPOMAarHUTHBIX KoJjeOaHuM, (QOKycHOe
paccTOSHME W ONTUYECKas CHJIA JIMH3bI, I[PU ONUCAHUM IMPABWIBHO TPAKTOBATH
(bu3nYeCKuil CMBICI UCIOIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €IUHUIIbI, YKA3bIBATh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEIMUYHUHAMUY;

OIKCHIBaTh W3Y4YEHHbIE KBAHTOBBIC SIBJICHUS U IIPOLECCHI, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTb 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTA CBETA, YHEPIUs
Y UMITYJIbC (POTOHA, IEPUOJ TIOTypaciaia, SHEPTus CBA3U aTOMHBIX sA€p, IPU OIUCAHUU
MPaBUIILHO TPAKTOBATH (PU3UUYECKUI CMBICIT HCTIONIb3yEeMbIX BETUUHH, UX 0003HAYCHUS U
CIMHULIBI, YKa3bIBaTh (OPMYIIBI, CBS3BIBAIOLINE MAHHYIO (U3MUYECKYIO BEITUUYHHY
C IpYTMMH BeTMYMHAMH, BHIYUCIISTH 3HaU€HUE (PU3UYECKON BETUUHHBI;

aHAIM3UPOBATH (PU3NUECKUE ITPOLIECCHI U SABJICHHUS, UCTIONb3YS (PU3UUECKUE 3aKOHBI
Y NPUHLHAINBL: 3aKOH OMa, 3aKOHBI MOCJEI0BAaTEIBHOIO U MAPAJUIEIBHOIO COEIUHEHUS
IIPOBOJHUKOB, 3aKOH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM WHAYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTPAaHEHUsI CBETA, 3aKOHBl OTPAKEHHSI CBETA, 3aKOHBI
NPEJIOMIICHHUS] CBETA, ypaBHEHHE ODilHmTeHa it poTodpdekTa, 3aKOH COXpaHEHUS
HHEPruH, 3aKOH COXPAHEHHUs MMITYJIbCA, 3aKOH COXPAHEHHS 3JIEKTPUYECKOro 3apsna,
3aKOH COXPaHEHHs! MacCOBOI'0 YKCIIa, MOCTYJaThl bopa, 3aKoH painoakKTUBHOTO pacnajia,
OpyU 3TOM pa3ivyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpa)KEHUE U yCIIOBUSI (TPaHULIbI, 00J1aCTH) TPUMEHUMOCTH;

ONpEAENATh HANpPABJICHHE BEKTOpPAa WHAYKIIMM MArHUTHOTO IOJII MPOBOJHHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHb M OMHCHIBATh HU300paKEHHE, CO3JAaBAEMOE IUIOCKHM 3€pKajioM, TOHKOM
JIMH30M;

BBINOJIHATD KCIEPUMEHTHI IO UCCIIEAOBAHNIO (PU3UUECKUX SIBICHUM U MPOLIECCOB
C HCIIOJIb30BAHUEM IMPSIMBIX, U KOCBEHHBIX H3MEPEHMI: Ipu 3TOM (POpMYIHpOBaTh
npobiemy/3agady M TUIOTE3y Y4eOHOro OKCIEepUMEHTa, CcoOUpaTh YCTaHOBKY
U3 MPEAJIOKEHHOT0 000PYI0BAHHUS, IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIIMYUH, MPU 3TOM
BBIOMpPATh ONTUMAJBHBIM CHOCOO W3MEPEHUsS M HCIHOJIb30BATh HM3BECTHBIE METObI
OLICHKH MOTPEIIHOCTEW N3MEPEHU;

UCCIIEIOBATh 3aBUCHMOCTH (PU3MUECKHX BEJIWYMH C MCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: TpU O3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATh pE3yJbTaThl
NOJTy4YEHHON 3aBUCUMOCTH (PU3MUECKHX BEJIMYMH B BHJE TaOnUIl U TpaduKOB, JeIaTh
BBIBOJIBI T10 PE3yJbTaTaM UCCIIEOBAHUS;
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co0uro1aTh npaBuiia 6€30MacHOro TPyAA IPU IPOBEACHUH UCCIIEI0BAaHUI B paMKax
y4eOHOIro H3KCIEpUMEHTa, Y4eOHO-UCCIIEAOBATEIbCKOM U TMPOEKTHOM JeATEIbHOCTU
C HCMOJb30BAHUEM HU3MEPUTENIbHBIX YCTPOUCTB M JJAOOPATOPHOTO 000PYAOBAHUS;

pemarb pacu€THbIE 33Ja4d C SIBHO 33JaHHOW (PU3MYECKON MOJIENBbIO, HCIONb3YS
(¢u3nuecKkre 3aKOHbl W TMPHUHIMIIBI, HA OCHOBE aHajIM3a YCJIOBHS 3a7aud BbIOMpATh
(U3HUECKYIO MOJIEIb, BBIACIATh (DU3NUECKUE BEIMUMHBI U (DOPMYJIbI, HEOOXOIUMBIE JIJIS1
e€ peuleHus, TPOBOJUTH pacué€Tbl M OLICHUBATHh PEATbHOCTH IMOJYYEHHOTO 3HAYEHUS
(bU3UYIECKON BEIMYHHEL;

pelaTh KayeCTBEHHBIE 3a/Jaud: BBICTPAauWBaTh JIOTMUECKH HENPOTUBOPEUUBYIO
LENOYKY pacCyXIECHH C ONOpOil Ha M3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
(u3nyecKue sIBICHUS;

UCMOJIb30BaTh NPU PEIICHUU Y4YEOHBIX 337a4 COBPEMEHHbIE HH(QOpPMallMOHHBIE
TEXHOJIOTUM JJI1 TIOUCKA, CTPYKTYpUPOBaHUS, HHTEPHpPETAllUd W IPEICTaBICHUS
y4eOHOM 1 HAYYHO-TIOMYJIIPHON HH(POPMAIIUK, TOJTy4EHHOW U3 pa3InYHbIX HCTOYHUKOB,
KPUTHUECKH aHATM3UPOBATh MOTydaeMyro HH(OPMAIINIO;

OOBSICHATh MPUHLIUIIBI JACHCTBUA MAIWH, TPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3nuyaTh YCIOBUS MX O€30IaCHOr0 UCIOJIb30BAHMS B IOBCEAHEBHOM KU3HU;

MPUBOAUTH TPHUMEPHI BKIAJa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAYKHU, B OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUUYECKUE 3HAHUS TO (U3MKE B TOBCEAHEBHOM >KU3HU
JUIsl obecnieyeHus: 0e30MacHOCTH MpH OOpallleHMH ¢ MpUOOpaMU M TEXHUYECKHUMU
YCTPOMCTBAMHU, JII COXPAHEHUsS 3I0pPOBbS M COOJIIOJCHHS HOPM HKOJIOTMYECKOTO
TOBEJCHUS B OKPYXKAIOIIEH CPELE;

paboTaTh B rpymIe ¢ BBIMOJIHEHUEM PA3IMYHbBIX COLUATBHBIX POJIEH, MIIAHUPOBATh
paboTy TpyNIbl, pPalMOHAILHO pacHpeneNaTh OO0S3aHHOCTH M  IUIAHUPOBATh
JeSTeIbHOCTh B HECTAaHAAPTHBIX CHUTYAIMSIX, aJCKBATHO OIIEHUBATh BKJIAJI KaXKJOTO
U3 YYaCTHUKOB TPYIIIBI B PELLICHHUE PAaCCMaTPUBAEMON TPOOIEMBI.

Onepatop 340 000 "KomnaHus "TeH3op"
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10 KJIACC
HanmenoBanue
Ne KomuuaectBo OCHOBHBIE BUIBI I€ATEIBHOCTH
pa3iesoB U TEM [IporpammHoOe conepxaHue
n/m 4acoB o0 y4arImmxcs

y4eOHOI0 IIpeIMeTa

Pa3nen 1. ®usuka u MeTOAbI HAYYHOI O TIO3HAHMS

1.1 | ®usuka u MeToabl 2 ®duznka — HayKa O MPUPO/IE. N3ydenune HayyHbIX (IMIUPUYECKUX U
HAYYHOT'O TO3HAHUS HayuHnbie MeTo/1bl mO3HaAHUS TEOPETUYECKUX ) METO OB TIO3HAHUS
OKpYKaroIero Mupa. OKPYAaIoIero Mupa.
Ponb skcnepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUSI TPUPOJIBI. (U3HUECKUX 3aKOHOB M TEOPHA.
DKCHEepUMEHT B (PUBHKE. Pabota B rpymnme no noaroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHUI O POJIM U MECTe
SIBJIEHUW U TTponieccoB. Hayunsie (GU3KMKK B HayKe U B IPAKTUIECKOM
runore3bl. PU3n4ecKrue 3aKOHbI U NEATEIIHOCTH JIFOJIEH.
Teopuu. [ paHULIBI TPUMEHUMOCTH JleMoHCTpanus aHaJOroBbIX U
¢usnyeckux 3akoHOB. [IpuHIIUN U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHUS. KOMITbIOTEPHBIX JIATYUKOB.
Ponb 1 mecto dpusuku OcBoeHME OCHOBHBIX MPUEMOB padOTHI
B (hopMUPOBAHUM COBPEMEHHOMN ¢ nudpoBoit maboparopuel 1Mo GhusukKe
HAYYHOU KapTUHBI MHPA,
B IIPAKTUYECKOMU ACATETbHOCTHU JIOACH
Hroro no pazaeny 2

! TIpu paspaGoTke paGodeii MporpaMMbl B TEMATHUYECKOM ILIAHMPOBAHMU JOJKHBI OBITH Y4TEHbI BO3MOKHOCTH HCIONB30BAHUS SJIEKTPOHHBIX (LM(POBBIX)
00pa3oBaTeNbHBIX PECYPCOB, SABISFOIINXCS Y4eOHO-METOMUECKIMHU MaTeprallaMt, COIEPIKaHNE KOTOPBIX COOTBETCTBYET 3aKOHO/IATENBCTBY 00 00pa3oBaHMNH.
n

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3UA UM. B.B. IABbIJOBA", CyHraTynnvmHa TaTbsiHa
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Pasznena 2. Mexanuka

2.1

Kunemartunka

MexaHndyeckoe OBUKEHHUE.
OTHOCHUTENIBHOCTh MEXAHUYECKOT O
nBrkeHus. Cucrema oTcuéTra.
Tpaekropusi.

[lepemenienue, CKOpoCTh (CpenHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHUE MATEPUAIILHON TOYKH,
UX MPOEKIIUU HA OCU CUCTEMBI
koopauHat. CrnoxxkeHue
MEPEMENIEHUN U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE.
['paduku 3aBUCUMOCTH KOOpPIMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
MepeMeIleHNs] MaTepruaIbHOU TOUKU
OT BPEMEHHU.

CBoOonHOE najsieHue. Y CKopeHue
CBOOOJHOIO Ma/IeHHUs.
KpuBonuHeiiHOE 1BUXEHUE.
JIBMKEHME MaTepUaIbHON TOUKHU
10 OKPY>KHOCTH C TIOCTOSIHHOM 11O
MOJYJIIO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepuona u yactora oOpaieHusI.
LleHTpOCTpEMUTETBHOE YCKOPEHHE.
TexHuueckne ycTporucTBa u

[IpoBeneHre SKCIIEpUMEHTA: U3yYEHUE
HEPaBHOMEPHOI'O JIBUXKEHUS C LIETIBIO
OnpeJIeIEHUs] MTHOBEHHOM CKOPOCTH;
UCCJICIOBAaHNE COOTHOIICHUS MEXKTY
MyTSIMU, IPONUACHHBIMU TEJIOM

3a MOCIeI0BaTENIbHbIC PABHbBIC
POMEXYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JBUKEHUU

C HAYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO;
M3Yy4YEHUE JIBUXKEHUS IIapuKa B BA3KOU
KUJIKOCTH; U3y4EHUE JBUKECHUS Tena,
OpOIIEHHOTO TOPU3OHTAIBHO.
OOBsiCHEHHE OCHOBHBIX ITPUHIUIIOB
JIEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJIOMETP, LIEMTHBIE U
peMEHHBIE Tepelaun JTBUKCHUS; U
yCJIOBUH WX 6€30MacHOro
UCII0JIb30BaHUS B IOBCETHEBHOM
KHU3HH.

Pemenue pacu€THbIX 3a71a4 C SIBHO
3aJJaHHOM (PU3UIECKON MOJCIHIO

C HCTIOIb30BAaHUEM OCHOBHBIX (DOPMYIT
KMHEMAaTHKHU.

[TocTpoenue u anau3 rpauKoB
3aBUCUMOCTEN KUHEMATHYECKUX
BEJIMYMH OT BPEMEHHU

JUJIs1 PABHOMEPHOTO

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3UA UM. B.B. IABbIJOBA", CyHraTynnvmHa TaTbsiHa
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MIPAKTUYECKOE TPUMEHEHHUE:
CIIUJIOMETP, IBUKEHUE CHAPSIOB,
LIETIHBbIE U pEMEHHBIE MEpeadn

U PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOT 0
JIBUYKEHUS.

Pacno3naBanue pu3n4ecKux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE
JIBIDKEHHE, CBOOOTHOE MaJICHUE TEJl,
JBU>KEHUE TIO OKPYKHOCTH.

Onucanne MEXaHUYEeCKOro IBUKEHUS
C UCIOJIb30BaHUEM (U3UUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepemMenieHue, CKOpocTh, YCKOPEHUE.
Pabora B rpynnax npu rjiaHupOBaHUH,
MIPOBEJICHUU U UHTEpHpETallun
pPEe3yJIbTATOB OINBITOB U aHATU3E
JOTIOJTHUTENILHBIX UICTOUHUKOB
uH(dOpMAIIH IO TeME

2.2

JlnHaMuKa

[IpuHIUIT OTHOCUTENBHOCTH
INanuies. Ilepssiii 3akoH HproToHAa.
NuepunanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpPIIO3UIIUM CUJI. BTOpO# 3aK0H
HproTona /11 MmarepuaibHOM TOYKH.
Tperuit 3akoH HeroToHa

JUIS. MATEPUATIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. IlepBas
KOCMHUYECKAsi CKOPOCTb.

CpaBHeHHME Macc B3aUMOJIEUCTBYIOIIUX
TEI.

N3yuenue 3aBUCUMOCTH CHUJIBI
YIIPYTOCTH OT Jiepopmanuu; cpaBHEHUE
CHUJI TPEHHS TIOKOS, KAUEHUS U
CKOJIbYKEHHSI.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHue SKCIIEpUMEHTA:
VCCIIEA0OBAHNE 3aBUCUMOCTH CUJI
YIOPYTrOCTH, BOBHUKAIOIINX B IPY>KUHE

Y PE3MHOBOM 00pasle, OT ux
Onepatop-340-C00-"KomAarus-"TeH3op

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenune. Bunbl Tpenus (mokos,
CKOJIb)KCHHUSI, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuta TpeHUs CKOJIbKEHUS U CHUJIa
TpeHus nokos. Koaddurument
TpeHus. Cuia COnpOTUBIICHUS
MIpU JBUKEHUU TeNa B )KUIKOCTU
WJIM rase.

[locTynarensHOE U BpaljaTelbHOE
JBUKEHHUE aOCOIOTHO TBEPIOTO
Tena.

MOMEHT CHJIbI OTHOCUTEIIBHO OCH
BpaieHus. [nedo cumel. Y cioBus
paBHOBECHS TBEPAOTO TEA.
TexHuyeckre ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHUE:!
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

nedopmanun; u3ydeHue JTBUKCHUS
Opycka 1o HaKJIOHHOM TIOCKOCTH;
MCCIIE0BAHUE YCIIOBUN PaBHOBECHS
TBEPAOTO TEJA, UMEIOLLETO OCh
BpaIlcHusI.

OOBsicHeHHEe 0COOEHHOCTEN
PaBHOMEPHOI'O U paBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO IBH)KEHUS,
CBOOOJIHOTO MaJCHUS TEJl, ABUKECHHUS
10 OKPYXHOCTH Ha OCHOBE 3aKOHOB
Herorona, 3ak0Ha BCEMUPHOTO
TATOTEHUS.

OObsiCHEHHE OCHOBHBIX TTPUHITUIIOB
JNEUCTBUS MOAIIMITHUKOB U UX
MPaKTUYECKOTO TPUMEHEHUSI.
OObsicHEHUE IBMYKCHUS UCKYCCTBEHHBIX
CITYTHUKOB.

Pemenue pacu€THbIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyI TUHAMUKH.

PacniosnaBanvie Gpu3nueckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: UHEPLINS, B3aUMOJICUCTBUE TE.
AHanmu3 pU3NYECKUX MPOIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB U
MPUHIIUAIIOB: 32aKOH BCEMUPHOTO

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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tarorenus, I, I u III 3akonsl HeroTOHA,
MIPUHIIHT CYIIEPIIO3UIIAN CHJI, TPUHIIUII
PaBHOIIPABHOCTH UHEPILIMATIBHBIX
CUCTEM OTCYETA

2.3

3aKOHbBI COXPAaHEHHUS B
MEXaHUKE

NMnynsc MaTepraibHON TOYKH
(Tena), cucteMbl MaTEPUATBHBIX
To4eK. IMITynbC CUIIbl U U3BMEHEHUE
UMITYJIbCa TeJa. 3aKOH COXPAaHEHHUS
UMITyJbCa. PeakTUBHOE NBUIKEHUE.
Pa6Gora cuiibl. MOIIIHOCTE CHJIBI.
Kunernueckas sHeprus
MaTepuaJbHOM TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIrUH.

[TorennmaneHas HEpPrUs.
[ToreHumManbHass SHEPrUs ypyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorennumanbHas SHEPrus Tena
BOJIM3U TOBEPXHOCTH 3EMJIU.
IloTeHmnanbHBIE U
HEIMOTEHIHAIbHBIE CHIIbI. CBS3b
paboThl HETTOTEHIIUATBHBIX CUIT

C U3BMEHEHUEM MEXaHUYECKOU
DHEPIUU CUCTEMBI TeJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue

[IpoBeneHnEe 3KCIEPUMEHTA: U3yUEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB; UCCIIEIOBAaHNE
CBSI3U pabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOW JHEPIUH Tela

Ha IIPUMEPE PACTSKEHUS pE3HHOBOIO
KIyTa.

OneHka abCOOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN 3MEpEHUN (PU3NUECKUX
BEJIMYMH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYCCKON MOJICIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 GOopMyJI IMHAMUKH U 3aKOHOB
COXPaHCHMUS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPO¥ Ha U3YYEHHBIC B pa3Jere
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTHU
U (pU3HYECKHUE SBICHUS.

Onucanue MEXaHUYECKOTO IBUKEHHUS C
UCIOJIb30BaHUEM (PU3HUECKUX BETUUMH:
UMITYJIbC T€Na, KHHETUYECKast SHEPIHsl,

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3UA UM. B.B. IABbIJOBA", CyHraTynnvmHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP

33

22.09.25 15:53 (MSK)

Onepatop 30 000 "KomnaHus "TeH3op"

Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356

33



denepanpHas padbovas nporpamMma | dusnka. 10—11 kimaccel (0a30BbIH YPOBEHB)

CTOJIKHOBEHHUS.
TexHuueckre ycTponucTBa u
[IPAKTUYECKOE TPUMEHEHHUE:
BOJAOMET, KONIEP, NPYKUHHBIN
MHUCTOJIET, IBUKECHUE PAKET

MOTEHIIUANIbHASI DHEPTUsl, MEXaHUYecKasi
paboTa, MexaHu4ecKasi MOIIHOCTb.
AHanmn3 pU3NYECKUX MPOIIECCOB U
SBJICHUH C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUS! MEXaHUYECKOW SHEPIUH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OObsicCHEHHE OCHOBHBIX TPUHITUIIOB
JEUCTBUS U MMPAKTUYECKOTO
MPUMEHEHUS] TEXHUYECKUX YCTPOUCTB,
TAKUX KaK: BOAOMET, KONED,
IIPYKUHHBIN ITUCTOJIET.

OOBbsiICHEHUE IBMXKEHUS PAKET C ONTOPOI
Ha U3yYCHHbIE (M3UUECKUE BEIUUYUHBI U
3aKOHBI MEXAHUKH.

Hcnons3oBaHue npu MoAroToBKE
COOOIIIEHNH O TPUMEHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTHH IS
MOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALMHU U NPEICTABICHUS
uH}OpMAIK, KPUTHICCKUN aHATH3
noixyyaemMon uHpopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
VCCIIEOBAHNN 3aBUCHUMOCTEN
bu3MUEeCKUX BETMYUH, IPOBEPKA
MPEJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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Pasznen 3. Mouieky/isipHasi pU3HKa ¥ TEPMOAMHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU U UX OMBITHOE 00OCHOBAHUE.
bpoyHOBCKOE NBHKEHME.
Huddyzus. Xapakrep ABIKCHUS U
B3aMMOJICMCTBUS YaCTUL BEIIECTBA.
Mopenu cTpoeHus ra3os,
KHUIKOCTEN U TBEPABIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojener. Macca u
pasmepsl mosekyil. KonumdectBo
BemiecTBa. IlocTossHHas ABoraapo.
TennmoBoe paBHOBECHE.
TemmepaTtypa u €€ u3MepeHue.
[IIkama remneparyp Llenbcusi.
Mopenb neaabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUY €CKOM
TEOPUH UICATBHOTO rasa.
AOGcommoTHas TeMreparypa Kak Mepa
CpEIHEN KUHETUYECKON SHEPTUU
TEIJIOBOTO JBM>KEHHUS YACTHI] Ta3a.
[IIkama Temnepatyp KeabBuna.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Knaneirpona.

3akoH lansToHa. M3ompolieccsl

[IpoBeneHne d3KCIEpUMEHTA:
OIpeIeJICHHE MacChl BO3yXa

B KJIACCHOM KOMHATe Ha OCHOBE
U3MepeHnii 00bEMa KOMHATBHI, 1aBJICHUS
Y TEMIIEPATYpPbI BO3AyXa B HEW;
MICCJIEIOBAaHNE 3aBUCUMOCTH MEXTY
napamMeTpaMu COCTOSTHUSI pa3peKEHHOT O
rasa.

OreHka aOCOMIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MepeHn PU3NIECKUX
BEJIMYHH.

OOBbsiICHEHME OCHOBHBIX TPUHIIUIIOB
NENUCTBUI TepMOMETpa U OapoMeTpa u
yCJIOBUH X 0€30MacHOro
VICIIOJIb30BaHMS B ITOBCEIHEBHOMN
KU3HH.

PacnioznaBanve Gpuznyueckux sBICHUN

B yU4€OHBIX OMBITAX U OKPY>KArOIIeH
KU3HU: TUddy3us, OpoyHOBCKOE
JBHKCHUE.

Onucanue TEIUIOBBIX SABJICHUN

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JABJIICHUE ra3a, TeMIeparypa,
CpEIHAS] KHHETUYECKAasl SHEPIUs
Xa0TUYECKOI0 IBUKEHUSI MOJIEKYII,
CPEHEKBaAPATUYHAsA CKOPOCTh

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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B UJICAJIbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BEILIECTBA.
['padmueckoe npeacraBieHue
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
n3o0apa.

TexHuyeckue ycTponucTBsa u
IIPAKTUYECKOE IIPUMEHEHHUE:
TEPMOMETP, OapoMeTp

MOJIEKYIL.

AHanmu3 GU3NYECKUX MPOIIECCOB U
SIBIICHUU ¢ ucnojb3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEIHEN
KMHETUYECKOU YHEPTUU TEILIOBOIO
JBIDKCHUST MOJIEKYJT ¢ a0COTIOTHOM
TEMIIEPATYPOU.

Pemenune pacu€THbIX 33714 € SIBHO
3aJJaHHOW (PU3UIECKON MOJCIHIO

C UCIOJIb30BAHMEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u dhopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabota B rpymnmnax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALUN
PE3YyIABTAaTOB OMBITOB U aHATIU3E
JOTOJTHUTEIIbHBIX UICTOUHUKOB
uH(dOpMaIIIK IO TEME

3.2

OCHOBBI
TEPMOIMHAMHKH

10

TepMoarHaMu4deckasi CUCTEMA.
BHyTpenHss sHEpTUA
TEPMOJUHAMHUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHUSI.
KonuuecTBo Tennotsl u padora.
BuyTpeHHsIs 3HEprust 0THOATOMHOTO
HJIcaIbHOro raza. Buasl
TEIIONEPENauM: TEIIONPOBOIHOCTb,
KOHBEKIIHs, U3JIyYEeHUE. Y IeJIbHas
TEIJIOEMKOCTh BELIECTBA.

[IpoBeneHue SKCIEPUMEHTA: U3MEPEHHUE
YAEIBbHON TETIIOEMKOCTH BEIIECTBA.
Ornenka aOCONIOTHBIX M OTHOCHUTEIBbHBIX
MOTPEITHOCTEN U3MEpeHU (PU3nIecKux
BEJINYHH.

N3ydenue mojeneil napoBoil TypOUHBI,
JIBUTATENS] BHYTPEHHETO CTOPAHUS,
PEaKTUBHOTO IBUTATEIIS.

OOBsicCHeHHE TIPUHITUIIOB JIEUCTBUS U
YCJIOBHI 0€30IaCHOT'0 UCIIOIb30BaHUS

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3UA UM. B.B. IABbIJOBA", CyHraTynnvmHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP
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KommuecTBo TerioTsl

IIPU TEIUIONEpEaaye.

ITonsarue 06 aguabaTHOM IpoIiecce.
ITepBbli1 3aKOH TEPMOIMHAMUKH.
[IprumeHenue repBoro 3aKoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.
I'papmueckas nHTEpIpEeTALUL
paboTHI Taza.

BTopoii 3aK0H TEpMOIUHAMUKH.
HeoGpatumocTs mpoiieccoB

B [IPUPOJE.

TemtoBble MauHbL. [TprUHITUTIBI
JEHCTBUS TEIJIOBBIX MAIlIMH.
[TpeobpazoBanus IHEPTUH

B TEIUIOBBIX MAIlIMHAX.
Koaddunuent nonesnoro aecTaus
TEIUIOBOW MAIlIWHBI.

Hukn KapHo u ero ko3gpunueHt
IIOJIE3HOT'O JICHCTBUSI.
DKOJ0ruuecKrue npoodaemMsl
TEIJIO3HEPT€TUKHU.

TexHuueckne ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHE:
JIBUTATE]Ib BHYTPEHHETO CrOpaHus,
OBITOBOH XOJIOIUIIBHHUK,
KOHJULIOHED

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJOJAWIbHUKA, KOHIUIMOHEPA.
OmnucaHue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIb30BaHUEM
du3NYECKUX BETIMYMH: ABJICHUE Ta3a,
TEeMIepaTypa, KOJIUIECTBO TETIOTHI,
BHYTPEHHsIS DHEPTUs, paboTa rasa.
Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aJJaHHOUN (PU3HIECKON MOJCIHIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyI MOJEKYJISIPHON (DU3UKHU U
TEPMOJAMHAMUKHU.

Pemenne kauecTBEHHBIX 3a1a4

C OIOPOI HAa U3YyYEHHBIE B pa3Jiee
«MonekynsipHas gusuka u
TEPMOJMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBTICHHSI.

PaGora B rpymnmax npu aHanmse
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(GOpPMAIUH TI0 TEME

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3UA UM. B.B. IABbIJOBA", CyHraTynnvmHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP
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3.3

ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE TTEPEXOABI

[TapooOpa3oBaHue U KOHACHCAIHS.
HcnapeHue u KUMeHUE.
AOGCOIIOTHAS U OTHOCUTEIIbHAS
BJIAKHOCTH BO3ayxa. HaceimeHHbIn
nap. Y nenpHas Temiora
napoo0pazoBaHus. 3aBUCUMOCTh
TEMIIEPATYPHI KUTIEHUS OT TABJICHUSI.
Teépnoe Teno. Kpucrammmueckue u
amop(dHbIe Tena. AHU30TPOMHS
CBOMCTB KPUCTAJJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuaisl. [l1aBnenue u
KpUCTaJUIM3alus. Y IeJIbHas TEIioTa
rasienusi. Cyonumanus.
YpaBHeHHE TEIIOBOro OaaHca.
TexHuueckne ycTporucTBa u
MPaKTUYECKOE TPUMEHEHHUE:!
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YUCIIE
HaHOMAaTEpHUaJIOB,

Y HAaHOTEXHOJIOTU U

[IpoBeneHre SKCIEpUMEHTA: U3MEPEHUE
OTHOCHUTEIJIbHOW BIQXKHOCTH BO31yXa.
Orenka aOCOIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEepEeHUN (PU3NIECKUX
BEJINYUH.

N3ydeHne cBOMCTB HACHIICHHBIX
apoB, CIOCOOOB U3MEpPEHUs
BJIQYKHOCTH

HaGmonenue kunenus nmpu
MOHUKEHHOM JIaBJICHUM, HATPEBAHUS

Y TJIABJICHUS KPUCTAIIMUECKOTO
BEILIECTBA.

OObsiCHEHUE TPUHIIUIIOB JIEHCTBUS U
yCIIOBU 0€30MacHOr0 MCIOIb30BaHMS
B [IOBCEJIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJTOPUMETPA.

N3ydyeHne TeXHOJIOTHUM MOTy4dCHUS
COBPEMEHHBIX MaTE€PUAJIOB, B TOM YHCIIC
HaHOMAaTepHUasoB.

Pemenue pacu€THbIX 3a7a4 C SIBHO
3aJJaHHON (PU3HIECKON MOJCITHIO

C UCIOJIb30BAaHUEM YPABHEHHUS
TEIJIOBOTO OaaHca.

Penienue kauecTBEHHBIX 3a1a4

C OMOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUYECKHE
SBJICHUS T10 TEME.

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3UA UM. B.B. IABbIJOBA", CyHraTynnvmHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP
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Pacnio3naBanue ¢pu3nyeckux sSBICHUN
B YU4€OHBIX OMBITAX U OKPY>KAIOIIEH
KU3HU: nedopmarust TBEPAbIX TeT,
HarpeBaHue U OXJIAXKICHHE TeT,
M3MEHEHUE arperaTHbIX COCTOSIHUM
BEIIECTBA U OOBICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJT MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanue nHGOPMAITUOHHBIX
TEXHOJIOTUM NI IIOMCKa,
CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH H
npecTaBlIeHUs HHPOpMAIUU TIPH
MOJIFOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB MOJICKYJISIPHON (DU3UKHU U
TEPMOJIMHAMHUKHN B TEXHUKE

Y TEXHOJIOTHSIX

Hroro no pazneny 24
Paznen 4. diekTpoauHaMuKa
4.1 | DnexkrpocraTuka 10 DnekTpu3anys Tel. Jnektpudeckuil | [IpoBeneHne SKCriepuMeHTa: U3MEepeHHe

3apsan. /IBa Buaa 3JIEKTPUYECKUX
3apsanoB. [IpoBogHuKw,
JIUBJICKTPUKU U MOTYIPOBOJHUKMU.
3aKOH COXpPaHEHUSI INEKTPUUECKOTO
3apsza.

BzaumopericTBue 3aps10B. 3aKOH
Kynona. ToueuHslii 3JIEKTPUYECKUN
3apsl. DNEKTPUUECKOE TOJIE.

JIEKTPOEMKOCTHU KOHJIEHCATOPA.
Orerka aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEpPEeHH (PU3NIECKIX
BEJINYMH.

N3yueHue NpuHIUIIOB ACHCTBUS
JIIEKTPOCKOIIA, HIIEKTPOMETPA,
KOH/JIEHCATOpa.

N3yueHue NpuHIUIIOB AEHCTBUS

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3US UM. B.B. ABbIAJOBA", CyHraTynnvHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP
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Hanpsk€HHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepnosuuuu
BJICKTPUYECKUX TTOJEr. JIMHUM
HANPsHKEHHOCTH DJIEKTPUYECKOTO
TTOJIAL.

Pabota cui 351eKTpoCTaTH4eCcKOro
noJis1. [lorennuan. Pa3HocTts
noteHuuanoB. [I[poBogHUKYN 1
JIUDJIEKTPUKU B
AJEKTPOCTATUYECKOM IOJIE.
JlnanexkTpuyeckass MPOHULAEMOCTb.
DnekTpoéMKocTh. KoHnaencarop.
DNEeKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOI 0 KOHJIEHCATOpa.
TexHuueckne ycTporucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
AJIEKTPOCKOIL, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAS 3alUTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJICHCATOP, KONIMPOBAJIbHBIN
anrapar, CTpyMHBINA IPUHTEP

U yCJIOBHI1 0€30MacHOr0 MPUMEHEHHUS
B [IPAKTUYECKOM KU3HU,
KOIIMPOBAJIBHOI'O anmnapara, CTpynHOro
IIPUHTEPA.

Paccmotpenue Gpuznueckux OCHOBaHUMN
3JIEKTPOCTATUYECKOU 3aIUTHI U
3a3eMJIEHUS AJIEKTPOnprOOPOB.
Pemenune pacu€THbIX 33714 € SIBHO
3a7laHHON (PM3UYECKON MOJEIBIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GOpMYI SIEKTPOCTATHKHY.

Pemnienne kauecTBEHHBIX 3a/1a4

C OIIOPO¥ Ha U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE
SIBJICHUS 3JIEKTPOCTATHUKH.
PacnioznaBanue Gpuznyeckux sBICHUN
B y4€OHBIX OMBITAX U OKPY>KaroIIeH
YKU3HU: DJIEKTPU3ALIMS Tell,
B3aMMO/ICHCTBUE 3apsAJI0B U O0BICHEHHE
UX Ha OCHOBE 3aKOHOB U (hopMyI
ANEKTPOCTATHKH.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTBA U AJIEKTPUUYECKUX SBJICHUI

C UCIOJIb30BAHNEM (PU3HUECKUX
BEJIMYMH: JJICKTPUYECKHUN 3apsil,
HaNpsLKEHHOCTD 3JIEKTPUYECKOTO TOJI,

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3UA UM. B.B. IABbIJOBA", CyHraTynnvmHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP
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NOTEHILMAJI, Pa3HOCTh MOTEHIIUAJIOB,
BIIEKTPOEMKOCTb.

AHanmn3 pU3NYECKUX MPOIIECCOB U
SIBIICHUU C UCIIOJIb30BAaHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUs ANEKTPUUYECKOro 3apsa,
3akoHa KymoHna.

Pabota B rpynmnax npu ananuse
JIOTIOTHUTEIILHBIX HCTOYHUKOB
nH(OPMAITH U TIOJITOTOBKE COOOIICHUH
O MPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKPYXKAIOIIeH KU3HHU B IPUMCHCHUH
UX B TEXHUKE

4.2

IlocTossHHBIII

ANIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI JIEKTPUUECKOTO
Toka. crounnku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsixenue.

3akoH OMa 1J1s yyacTKa Lenu.
DNEKTPUYECKOE COMTPOTUBIICHHUE.

VY IenbHOE COMPOTUBIICHHE
BeniectBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIaHHOE
COEIMHEHHUE MTPOBOHUKOB.

Pabora »nexTpuyeckoro Toka.
3akoH Jlxoyns—JIena. MomHocTh
AJIEKTPUYECKOTrO TOKA.

[IpoBeneHre SKCIEpUMEHTAa: U3y4CHUE
CMEIIIAHHOTO COSJIMHEHUS PE3UCTOPOB;
n3mepenne DJIC UCTOUHMKA TOKA U €ro
BHYTPEHHET'0 COIPOTUBIICHNS;
HaOII0ICHHUE DJISKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHu (PU3nIecKux
BEJINYUH.

OObsicCHEeHUE MPUHIIMIIOB JIEHCTBUS U
yCIIOBUI 0€3011aCHOr0 MPUMEHEHUS
amIiepMeTpa, BOJIbTMETpa, peocTara,
HMCTOYHUKOB TOKA,
AJIEKTPOHArpeBaTEIbHbIX U
AIIEKTPOOCBETUTEIHHBIX TPUOOPOB,

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3US UM. B.B. ABbIAJOBA", CyHraTynnvHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP
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DIIEKTPOABIKYIIAsl CUJIA U
BHYTPEHHEE COITPOTUBJICHUE
MCTOYHUKA TOKa. 3aKkoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
anexTpuyeckon nenu. Koporkoe
3aMBbIKaHHE.

DJIEKTPOHHAsI TPOBOJAUMOCTD
TBEPABIX METAIUIOB. 3aBUCUMOCTh
COMPOTHUBIICHUS] METAJIOB

OT TeMIepaTyphbl.
CBepxnpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyMe.
CBoiiCTBa AIEKTPOHHBIX MYYKOB.
[TonynpoBoguuku. CoOCTBeHHAs U
MpUMECHAasi TPOBOJIUMOCTb
MOTyNnpoBOAHUKOB. CBOMCTBA
p—n-nepexona.
[TonynpoBOHUKOBBIE TPUOOPHI.
DJIEKTPUYECKUN TOK B PACTBOPAX U
pacriaBax 3JEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOLIHALIHS.
DIIEKTPOIH3.

DJIEKTPUYECKUAN TOK B ra3ax.
CaMoCTOsTEeNbHBIN U
HECAMOCTOSITEIIbHBIA pa3psi.
Monnus. [1na3zma.

TexHuueckne ycTponucTBa u

TEpMOMETPa CONPOTUBIICHHUS,
BaKyyMHOI'O JM0]1a, TEPMUCTOPOB U
(bOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JUOA0B, raJIbBAHUKH.

Pemenune pacu€THbIX 3a71a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyi Tembl «IlocTosTHHBIN
DIEKTPUYECKUU TOK.

Pacnio3naBanve Gpuznueckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3ZHU: JIEKTpUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaJIM3 3JIEKTPUYECKUX SIBJICHUHN U
MPOLIECCOB B LEMSX MOCTOSHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMma, 3aKOHOMEPHOCTHU
MIOCJIEIOBATENBHOIO ¥ NApaJLIEIbHOTO
COEIMHEHNS POBOAHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUI

C UCIOJIb30BAHUEM (PU3UYECKUX
BEJIMYUH: JICKTPUUECKUU 3apsiji, CHIIa
TOKa, SJIEKTPUYECKOE HAMPSHKEHUE,
AIEKTPUUYECKOE COMTPOTUBIIEHUE,

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3UA UM. B.B. IABbIJOBA", CyHraTynnvmHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP
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MPAKTUYECKOE MPUMEHEHHE:
aMIIEpMETp, BOJIBTMETP, PEOCTAT,
VMCTOYHHKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI,
TEPMOMETP COMPOTUBIICHUS,
BaKYyMHBIN THOJ1, TEPMUCTOPBI U

pa3zHocTh notexHiumanos, I/[C, padora
TOKa, MOIITHOCTh TOKA.

Hcnonp3oBanne MHGOPMAITMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYpUPOBaHMS, UHTEPIPETAIIUN U
npeacTaBieHus HHopMauu npu
MOJATOTOBKE COOOIICHU O TPUMEHECHUHN

(doTope3ncTOpHI, 3aKOHOB TIOCTOSTHHOT'O TOKA B TEXHHUKE U
MOJIYIIPOBOTHUKOBBIN JTHO/, TEXHOJIOTHUSIX
raJlbBaHNKa

Hroro 1o pazneny 22

Pe3epBHOE Bpems 2

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3US UM. B.B. ABbIAJOBA", CyHraTynnvHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP

OnepaTtop 30 000 "KomnaHus "TeH3op"
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11 KJIACC

HanmenoBanue

Ne KommuaecTBo OCHOBHBIE BUJIBI ICITEIbHOCTH
pa3ziesioB U TeM [IporpamMmmHoe conepkaHue

n/m 4acoB o0 y4arommxcs

y4eOHOI0 IpeIMeTa
Paznen 1. diekTpoauHamMuka
1.1 | MarauTtHOe€ noJe. 11 [TocTostHHBIE MarHUTHI. [IpoBenenue 3kcriepuMeHTa: U3y4eHUe

DJeKTpOMarHuTHas
WHTYKITUSI

B3aumopaeincTBre NOCTOSHHBIX
MarHuToB. MarHuTHoe IoJIe.
BekTop MaroHuTHOM MHIYKLIHAH.
[Tpunun cynepno3unuu
MarHuTHBIX IToieH. JInnuu
MarHuTHOW MHAYKIUU. Kaptrna
JIMHUM MarHUTHOW MHAYKIIMA MOJIA
MMOCTOSIHHBIX MarHUTOB.
MarsHuTHOE 1oJie TPOBOJHUKA

¢ TokoM. KapTuHa TUHUI UHIYKIIUH
MarduTHOTO II0JIS1 JUTMHHOT'O
MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIbLIEBOT'O IIPOBOJHUKA, KaTYIIKH
¢ TokoM. OnbIT DpcTeaa.
B3anmoperictBue npoBOTHUKOB

C TOKOM.

Cuna Amnepa, €€ MOIymIb U
HAMpaBJICHUE.

Cuna JlopeHnna, €€ MOyb U
HanpasieHue. J{BrxeHue
3apsSKEHHOW YaCTHIIbI

MAarHUTHOTO IOJIS KaTYIIKH C TOKOM;
UCCJIEIOBAHUE JEHUCTBUS TIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM;
UCCJIEIOBAHNUE SIBJICHUS
AIIEKTPOMAarHUTHOW MHIYKIUH.
OneHka a0COIIOTHBIX U OTHOCUTENBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PU3NYECKHUX
BEJIMYMH.

OObscHEHNE TPUHLUIIOB IEUCTBUS U
yCIIOBU 0€30M1acCHOT0 MPUMEHEHUS
IIOCTOSIHHBIX MarHUTOB,
AIEKTPOMArHUTOB, 3JIEKTPOIBUTATEI,
YCKOPUTEIIEH 3JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHOM IIEYH.

Pemenne pacu€rHbIx 3a1a4

Ha MpUMEHEHUE POPMYI TEMBI
«MarHuTtHOe nosue. DIeKTPOMAarHuTHas
WHTYKIUSD.

Pelenne kauecTBEHHBIX 3a/1a4

C OIOPOW HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKUE
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B OZJHOPOAHOM MAarHWTHOM IIOJIE.
Pa6ora cumnsr Jlopenna.

SIBneHne ANEKTPOMArHUTHOU
nHaykuu. [lotok BekTopa
MarHUTHOW WHIYKIIHHU.
DNEeKTpOABHKYILAs CHJIa MHIYKLUH.
3aKOH AJIEKTPOMarHuTHON
nHaykunu Papanes.

Buxpeoe anekrprueckoe noie.
DNEeKTPOABHIKYILIAs CHJIA MHIYKIIUU
B IIPOBOJJHUKE, IBHKYILIEMCS
MIOCTYNATENBHO B OJTHOPOJIHOM
MAarHUTHOM MOJIE.

IIpaBuno Jlenua.

NunykTuBHOCTD. SIBNEHUE
CaMOMHIYKIHAH. DJIEKTPOABUKYILIAs
CuJa CaMOMHIYKLIHUH.

DHeprusi MarHUTHOTO OIS KaTyIIKH
C TOKOM.

DNEeKTPOMArHUTHOE MOJIE.
TexHnueckne ycTpoucTsa u
IPAKTUYECKOE IPUMEHEHHE:
IIOCTOSIHHBIE MarHMTHI,
AJIEKTPOMArHUTHI,
AJIEKTPOABUTATEND, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHLl,
MHIYKIIUOHHAS TeYb

SIBJICHUSI TeMbl «MarauTHoe moJie.
DJIEKTPOMAarHuTHAsE UHIYKIHAS.
Ornpezenenue HanpaBiIeHUs BEKTOpa
WH]JIYKIIMM MarHUTHOTO MOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIEpa
u cuiibl JIopeHna.

Pacno3naBanue pu3nM4eCKUX SBICHUN
B Y4E€OHBIX OMBITAX M OKPYKAIOIEH
U3HU: B3aUMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAasE UHAYKIUSA,
NENCTBHE MAarHUTHOTO TOJISI Ha
MIPOBOJIHUK C TOKOM U JIBHXKYITUKCS
3aps.

AHanuM3 3JIEKTPOMAarHUTHBIX SABICHUN
C UCMOJb30BAHUEM 3aKOHA
AJIEKTPOMArHUTHON WHYKIIUH.
Onucanue n3y4eHHbIX CBOMCTB
BEILIECTB M 3JIEKTPOMAarHUTHBIX
SBJICHUH C UCIIOIb30BAHUEM
(U3UYECKUX BETUYUH: WHITYKITUS
MAarHuTHOTO MOJIsl, cujla AMrepa, cuiia
JlopeH1ia, ”HAYKTUBHOCTD KaTYILKH,
AHEPIUs AIEKTPUYECKOrO U MArHUTHOTO
MoJjen

Hroro no pazneny

11
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Paznea 2. Kosie0anus 1 BOJHBI

2.1

MexaHU4eCcKue 1
AJIEKTPOMArHUTHHIE
KoJICOaHU S

KonebarenpHas cucrema.
CB0oOOHBIE MEXaHUYECKUE
koseOanus. ["'apmonnueckue
koneOanus. [lepuon, yacTora,
amMIuIuTyaa 1 pasza KoneOaHui.
[IpyXMHHBIN MasATHUK.
MaremMatuyeckuii MasiTHUK.
YpaBHEHHE TAPMOHUYECKUX
kosiebanuit. [IpeBparenue sHepruu
IpU TaPMOHUYECKHUX KOJICOAHUSIX.
KonebarenbHbIil KOHTYP.
CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KoJIe0aHUs B UACATLHOM
K0J1e0aTeIbHOM KOHTYpe. AHAJIOTUs
ME¥XK]ly MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.
®opmyna TomcoHa. 3aKOH
COXPAHEHHUSI YIHEPTUH B UICATBHOM
KoJie0aTeIbHOM KOHTYpE.
[IpencraBieHne 0 3aTyXarOIMIMNX
Kosie0aHusxX. BeIHYKIeHHbIE
MEXaHUYeCKUE KOIeOaHusl.
Pe3onanc. BeiHyXk1eHHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHusl.
IlepeMeHHBII TOK.
Cunycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanne napameTpoB
KoJieOaTeIbHON CUCTEMBI — MEPHOJIA,
YaCTOThI, AMIUIATY IBI U (ha3bl
KoseOaHuii (MPy>KUHHBIN W/UITN
MaTeMaTUYECKUIl MaATHHK).
Habmronenwne 3aTyxaromux Koie0aHuu.
HccnenoBanue CBOMCTB BbIHYKIEHHBIX
KOJIeOaHUH.

HaGmonenne pe3onanca.

[IpoBeneHue FKCEpUMEHTA:
MCCJIEeI0BaHNUE 3aBUCUMOCTH NIepuoa
MaJlbIX KoJieOaHU Tpy3a HA HUTH

OT JUTMHBI HUTH U MACChI TPY3a;
MCCJIEeI0BaHNE NTEPEMEHHOI0 TOKa

B LIETH U3 MOCIEA0BATEIBHO
COCMHEHHBIX KOHJIEHCATOPA, KaTYIIKA
U PE3UCTOpA.

Onenka a0COJIIOTHBIX M OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEepeHU (PU3NIEeCcKux
BEJIMYMH.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUI 0€3011aCHOr0 NPUMEHEHHUS
ANIEKTPUUYECKOr0 3BOHKA, TeHepaTopa
MEPEMEHHOIO TOKA, TUHHUI
AJIeKTponepeaay.

Pemenue pacuéTHbIX 337124 C SIBHO

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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MoOnIHOCTh NEPEMEHHOIO TOKA.
AMIUTMTYJHOE U ACHCTBYIOIIEE
3HAYEHHUE CUJIbI TOKA U HAIIPSLKCHUS.
Tpanchopmarop. [IpousBoactso,
nepenaya u norpediieHue
AJIEKTPUYECKOU IHEPIUU.
DKOJIOTUYECKHUE PUCKHU

IIPU IPOU3BOJICTBE AJIEKTPOIHEPIUH.
KynbTrypa ucnons3oBanus
3JIEKTPOSHEPTUH B IMOBCEIHEBHOM
KU3HH.

TexHnueckne ycTponcTBa u
IIPAKTUYECKOE PUMEHECHHE:
AIIEKTPUUYECKUI 3BOHOK, T€HEPaTOp
[IEPEMEHHOT0 TOKA, TUHUU
aJIeKTponepenay

3aIaHHOM (PU3UYECKON MOENbIO

C UCMOJb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyII, ONTUCHIBAIOIIIUX
MEXaHUYECKHE U DJICKTPOMArHUTHBIC
KoJieOaHus.

Onucanue MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX KOJIeOaHUi

C MCIIOJIb30BaHUEM (DU3HUECKHUX
BEJIMYMH: TIEPUO ¥ 4aCTOTa
KosieOaHuii, aMrnTyna u ¢asza
KoJieOaHmiA, 3aps]T U CUjla TOKA

B TAPMOHUYECKUX DJIEKTPOMArHATHBIX
KoJIeOaHHUsX.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPO HA U3YUYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIITNE
MEXaHUYCCKHE U DJIICKTPOMArHUTHBIC
KoJieOaHus.

Pabora B rpymnmnax npu riaHupOBaHUH,
IPOBEICHUN U UHTEPIIPETAIIUN
PE3yJIBTaTOB OMBITOB, U aHAJIHM3E
JIOTIOTHUTEIILHBIX HCTOYHUKOB
uH(pOpMaIK 10 TeEME

2.2

MexaHU4eCcKHue 1
AJIEKTPOMArHUTHBIE
BOJTHBI

MexaHn4eckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CKopoCTh pacnpoCTpaHEHUs U
JUIMHA BOJHBL. [lonepeunsie n

N3ydyenue oOpa3zoBaHus u
pacrpocTpaHeHHsI TONEPEYHBIX U
MPOAOTBHBIX BOJIH.

HabGmonenue orpaxkenus

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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MIPOJOJIbHBIE BOJIHBI.
WNuTtepdepentus u audpaxius
MEXaHUYECKUX BOJTH.

3Byk. CKOpOCTh 3BYKa. [ pOMKOCTH
3Byka. Beicora ToHa. TemOp 3ByKa.
DNEeKTPOMarHUTHBIE BOJTHBI.
VYcaoBust u3nydeHus
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTauus BeKTopoB E, B,

U B 3JIEKTPOMAarHUTHOW BOJIHE.
CBolicTBa 31€KTPOMATHUTHBIX BOJIH:
OTpaXeHHE, PETOMIICHUE,
noJIIpu3anus, TUQPpaKius,
unTepdepenius. CKopocTb
AIEKTPOMArHUTHBIX BOJIH.

[Ikana »IeKTpOMarHUTHBIX BOJIH.
[TpumeHeHne 3IeKTpOMarHUTHBIX
BOJIH B TCXHUKE U OBITY.

[IpuHIUIIBI pagUOCBSI3U U
TeneBuaeHus. Pagronokarusi.
DNEKTPOMATrHUTHOE 3arps3HEHUE
OKPYKarolIen Cpebl.

TexHnueckne ycTpoucTBa u
MPAKTUYECKOE MPUMEHEHHE:
MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3ByKOBas JUArHOCTHKA

B TEXHHUKE U MEIUIIMHE, pajap,

Y TIpeIoMIICHUS], UHTEPhEPEHIINHT U
Tudpakiuy MEXaHUYECKUX BOJIH.
HaGmronenue cBsizu rpOMKOCTH 3BYKa U
BBICOTBI TOHA C aMIUIUTYI0M U
4acTOTOU KoJIeOaHUH, 3ByKOBOTO
pe30HaHca.

HccnenoBanue cBONCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE,
MPEJTOMJICHHE, TTOJISIPU3ALIUS,
audpakius, “HTepPEePeHIIHSL.
N3ydenune ycnoBuil U3Iy4yeHUs
AJIEKTPOMArHUTHBIX BOJIH, B3aUMHOM
opueHTauuu BeKTopoB E, B,

V B JIEKTPOMAarHMTHOW BOJIHE.
N3yuenue npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

OOBsicHEHUE TPUHIUIIOB JICUCTBUS U
yCIIOBUI O€30MacHOr0 MPUMEHEHHUSI
MY3bIKAJIBHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOM JUATHOCTUKH

B TEXHUKE U MEJIUIINHE, pajapa,
paguONpPUEMHHKA, TEJIEBU30DA,
aHTeHHbI, Tenepona, CBU-neun.
Pemienne pacu€THBIX U KaU€CTBEHHBIX
3a/1a4 ¢ ONOPOI HA M3YyUYEHHbIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OMKCHIBAIOLINE

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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paguoOIpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neun

pacnpocTpaHEeHUE MEXAHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.
Hcnonbp3oBaHue HHPOPMALIMOHHBIX
TEXHOJIOTUM JIJIs1 TOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALUU U
MpeCcTaBIeHUs UHPOpMallUU

IpY OJATOTOBKE COOOIIEHUI

00 MCNOJIb30BaHUU JJIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactre B ITMCKyCCUU

00 AIEKTPOMarHUTHOM 3arps3HEHUU
OKPYKarolen Cpepl.

PaGora B rpymmnax npu mjiaHupOBaHUH,
IIPOBEJICHNN U NHTEPIPETALNN
PE3YJIBTATOB ONBITOB U aHAJIN3E
JIOTIOJTHUTENIbHBIX HCTOYHUKOB
uH(pOpMaIK 1o TeMe

2.3

Onrtuka

10

['eomeTpuueckas onruka.
[IpssMonMHEHHOE pacIPOCTPAHEHUE
CBETa B OIHOPOAHOM cpexe. Jlyu
cBeTa. TOYeUHbIM HCTOYHHUK CBETA.
OtpaxxeHue cBeta. 3aKOHBI
otpaxeHus ceera. [loctpoenue
M300paKEHUH B IJIOCKOM 3€pKaJie.
[Ipenomiienune cBeta. 3aKOHBI
MpeioMJIeHHs cBeTa. AOCOTIOTHBIN
rokasaressb npenomienus. [lonnoe

N3yuenue siBIEHUS TTOJTHOTO
BHYTPEHHET'0 OTPAXKEHUSI, €TO
IPUMEHEHUS B CBETOBOJIE.

N3ydyenue moaenern MUKpPOCKONa,
TEJIECKOIa.

[Tonydyenue cniekTpa ¢ TOMOIIBIO
MPU3MBI U TUGPAKIIMOHHONU PEIIETKH.
N3mepenne nmokazarens mperoMIICHUS
CTEKJIA.

HccnenoBanue cBONCTB M300pasKeHUIMA

OnepaTtop 30 000 "KomnaHus "TeH3op"
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BHYTpPEHHEE OTpakKeHUE.
[IpenenbHbIN yroJ MoIHOro
BHYTPEHHET'0 OTPaKEHUS.
Jucnepcus ceera. CI0XKHBIN COCTaB
Oemoro cBeta. LIBer.

Cobwuparolue 1 paccenBaroIIne
mH3bl. ToHKas nuH3a. POKyCHOE
PAcCTOSIHUE U ONTHYECKas CHUJIA
TOHKOM JuH3bL. [locTpoeHue
M300paKeHU B COOMPAIOIINX U
paccenBaromux JuH3ax. Popmyna
TOHKOM JIMH3BI. Y BEIUUYCHUE,
JTaBaeMo€ JIMH30M.

[Ipenensr npuMeHUMOCTH
F€OMETPUUYECKON OITHUKH.
BonnoBas ontuka. Matepdepennus
cBera. KorepeHTHbBIC HCTOYHUKH.
VYcnoBus HaOMOICHUS MAKCUMYMOB
1 MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTUHE

OT IBYX CHH(]A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpaxuus csera. {udpakunonnas
peméTka. Y cioBrue HaOM0ICHUS
[JIABHBIX MAKCHUMYMOB MPHU MMaJICHUU
MOHOXPOMAaTHYECKOTO CBETA

Ha AUGPAKIIUOHHYIO PEHIETKY.

B JIMH32X.

OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUI 0€30MacHOT0 MPUMEHEHUS
OYKOB, JIyIIbI, (poTOArIapara,
MTPOEKIIMOHHOTIO aIapara,
MHKPOCKOIA, TEJIECKOIA, BOJIOKOHHOM
ONTHUKH, TUPPAKIIMOHHON PEIIETKH,
NOJIAPOUAA.

Pemiennie pacu€THbIX 337124 C SIBHO
3aJJaHHOMN (PU3UIECKON MOJEIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMyIs1 reOMETPUUECKON ONITUKHU.
[TocTpoenue u onucanue U300paKeHUs,
CO37aBAEMOr0 TJIOCKUM 3€PKaJIOM,
TOHKOM JIMH30M.

Paccmorpenune npenenos
MIPUMEHUMOCTH T€OMETPUUECKOM
ONTHUKH.

Pacno3naBanue Gpu3nM4ecKuxX SBICHUN
B ONBITaX U OKPYKAIOILIEH KU3HU:
MPSAMOJIMHENHOE PACIIPOCTPAHEHUE
CBETa, OTPAKEHUE, ITPEIIOMIICHHUE,
UHTEepPepeHLns, Tuppakus U
MOJISIPU3ALINSL CBETA, TUCIIEPCUS CBETA.
N3ydenue yciaoBuil HabIIOICHUS
MaKCUMYMOB U MUHUMYMOB

B UHTEPHEPEHIITMOHHON KapTUHE

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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[Tonsipusanus ceera.

TexHuueckre ycTponucTBa u
[IPAKTUYECKOE TPUMEHEHHE:

OYKH, JIyma, (hoToanmapar,
NPOEKUMOHHBIN arapar,
MMKPOCKOI, TEJIECKOM, BOJOKOHHAS
OINTHKA, TU(PPAKIIMOHHAS PELIETKA,
IIOJISIPOU]L

OT JIBYX CHH(A3HBIX KOT€PEHTHBIX
HCTOYHHKOB.

VYcnoBue HaOMIOACHUS TJIaBHBIX
MaKCUMYMOB IIpH NaJICHUU
MOHOXPOMATHYECKOrO CBETA

Ha AUGPAKIUOHHYIO PEHIETKY.
AHanu3 oNTUYECKUX SIBJICHUN

C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOTO PACIPOCTPAHEHUS
CBETAa, 3aKOHBI OTPAKECHHMSI CBETA,
3aKOHBI ITPEJIOMJICHUS CBETA.
Onucanue oNTHYECKUX ABJICHUN

C MCIIOJIb30BAHUEM (PU3HUECKHUX
BEJIMYUH: (DOKYCHOE PACCTOSHUE U
OITHYECKAs CUJIA JIMH3bI

Hroro no pazneny

24

Paznen 3. OcHOBBI cClIeNMAJIBHON TEOPUH OTHOCUTEIBHOCTH (Hajiee — CTO)

3.1

OCHOBBI CIIEIUAJILHOM
TEOPUH
OTHOCHUTEJILHOCTH

4

['panuIel IPUMEHUMOCTH
KJIACCUYECKOM MEXaHUKH.
ITocTynarsl crienuaibHOU TEOPUH
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTD
MOJIYJII CKOPOCTH CBETa B BAKYyME,
MPUHIKUI OTHOCUTEILHOCTH
OUHIITEHA.

OTHOCUTENTBHOCTh
OJTHOBPEMEHHOCTHU. 3aMeJIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBI.

Penienne kauecTBEHHBIX 3a7a4

C OIOPOI HA U3YYEHHBIE TTOCTYJIAThHI
CTO.

Hcnonb3oBanue nHGHOPMAITMOHHBIX
TEXHOJIOTHUM JIJIs1 TTIOMCKa,
CTPYKTYpUPOBaHUS, UHTEPIPETAIIUU U
npeAcTaBieHnus HHOOPMAIUU ITPU
MTOATOTOBKE COOOIIEHUH O TpaHMIIaX
MIPUMEHUMOCTH KJIACCUYECKON
MexaHuku 1 ocHoBax CTO

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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DHeprus U UMIYyJIbC
PEJIATUBUCTCKON YaCTUILIBL.
CBs13b Macchl C YHEPTHUEN U
VMITYJIbCOM PEJIATUBUCTCKOMN
YaCTHUI[bl. DHEPrUs MTOKOs

Hroro no pazneny

Pa3znen 4. KanroBasi pusuka

4.1

DJeMEeHThI KBAaHTOBOM
OIITHUKH

®oronbl. Popmyna [lnanka cBsazu
SHEPruM (POTOHA C €r0 YaCTOTOM.
DHeprusi U UMIYIbC (HOTOHA.
OTKpBITHE U HCCIETOBAHUE
dotorddekra. OnpITH

A.T". CtoneroBa. 3aKOHBI
dotordekra. YpaBHeHue
Oiinirerina st porodddekra.
«Kpacnas rpanuna» dporodddexra.
JlaBnenue cBera. ONbBIThI

I1.H. Jlebenena.

XUMHNYECKOe NeHCTBUE CBETA.
TexHuueckne ycTpoucTsa u
MPAKTUYECKOE TPUMEHECHHUE:
¢dorornement, poTomaTIuK,
CoJIHEUHas OaTapesi, CBETOANO]T

Ha6monenue dpotorddexra

HA YCTAHOBKE C [IMHKOBOUW IIACTUHOM.
NccnenoBanne 3aKOHOB BHEIITHETO
dotordpdexra.

OObsicCHEeHNE OCHOBHBIX MTPUHITUIIOB
JNEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TakuX Kak: (poTosnemMeHT, GOoToAaTIHK,
coJTHeuHas 6arapesi, CBEeTOANO/; U
yCJIOBUH WX 6€30MacHOr0 MPUMEHEHUS
B IPAKTUYECKOU KU3HU.

Pemenune pacu€THbIX 3a7a4 € SIBHO
3aIaHHOM (PU3HYECKON MOIENbIO

C UCIIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 (hOpMYysT KBAaHTOBOM OITHKH.
Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOM Ha U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OIITHUKH.
PacnioznaBanuie pu3nyecKux sBJICHUN
B YU4E€OHBIX OMBITAX:

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3US UM. B.B. ABbIAJOBA", CyHraTynnvHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP
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(dotornekTpuueckuit 3(hPexT, CBETOBOE
JaBJICHUE.

Onucanue N3y4eHHBIX KBAaHTOBBIX
SIBJICHUU U TTPOLIECCOB

C UCTOJb30BAHUEM (PU3UYECKUX
BEJIMYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YaCTOTA CBETA,
SHEPIUs U UMITYJbC (OTOHA

4.2

Crtpoenue aToma

Mogenbp atoma Tomcona. OTBITEI
Pesepdopaa no paccessHuio
a-yactull. Ilnanerapuas monenb
aroma. [loctynarsl bopa.
Nznydyenue u nornomieHrue GoToHOB
MIpY MEPEXOAE aTOMa C OJTHOTO
YPOBHSI DHEPIrUM Ha Apyrou. Bumasl
cnekTpoB. CIEKTp ypOBHEN SHEPIUU
aToMa BOJIOpoAa.

BomaHoBbIe cBOlicTBa yacTHuIl. BOIHEBI
ne bpoina. KopnyckynsipHo-
BOJIHOBOM J1yaJiu3M.

CHoHTaHHOE U BBIHYKJICHHOE
U3JIy4CHUE.

TexHnueckne ycTpoucTBa u
MPAKTUYECKOE TPUMEHEHHE:
CIEKTPAJIbHBIN aHAIIN3
(cekTpockoIt), Ja3ep, KBAHTOBBII
KOMIIBIOTED

Nzyuenne monenu onwita Pesepdopra.
[IpoBeneHue sKCriepuMenTa

10 HAOJIOJICHUIO TMHEHYATOrO CIIEKTpa.
OneHka a0COIIOTHBIX U OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN (PUBNUECKUX
BEJINYVH.

N3yuenne monenu aroma: ToMcoHa,
IIJIJAHETAPHOW MOJIENIM aTOMa, MOJEIIHN
aroma bopa.

N3yyenue cniekTpa ypoBHEN YHEPIUU
aToMa Bogopona. OObsicHEHUE
IIPUHIUATIOB JIEMCTBUS U YCIOBUM
0€30MacHOr0 NMPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOT'O
KOMIIBIOTEPA.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOM Ha U3YYEHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE
ABJIeHUA 110 TeMe «CTpoeHue aTomMay.

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3US UM. B.B. ABbIAJOBA", CyHraTynnvHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP
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Pacno3naBanue pu3n4ecKux sBICHUN
B Y4€OHBIX ONBITAX: BOSHUKHOBEHUE
JUHEWYATOro CIEKTpa U3JTy4EHUSI.
AHanM3 KBaHTOBBIX ITPOIECCOB U
SIBJICHUU C UCII0JIb30BAHUEM
nocrysaroB bopa

4.3

ATOMHOE 411p0

DKCIEPUMEHTHI, JOKa3bIBAIOIIKE
CJIOKHOCTb CTPOCHHUS SAIpa.
OTKpbITHE PAANOAKTUBHOCTH.
Omneitel Pesepdopaa no
ONPEIIETICHUIO COCTaBa
PaANOAKTUBHOTO U3ITYYCHUS.
CaoiicTBa anbpa-, 6era-,
ramMmMma-u3inydenus. Biausiaue
PaINOaKTUBHOCTH Ha KUBbIC
OpraHU3MBI.

OTKpbITHE POTOHA U HEUTPOHA.
Hyxnonnas monens sigpa
I'eiizenbepra-MBanenko.

3apsn sapa. MaccoBoe 4ucio sapa.
N3otomnsl.

Anbda-pacnan. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacnai. ['amma-
M3JIy4eHue. 3aKOH paJuOaKTUBHOTO
pacrnazna.

DHeprus CBsI3U HYKJIOHOB B SITIpE.
SlnepHbIe CUJIBL.

N3y4yeHne 3KCrepuMeHTOB,
JOKa3bIBAIOIIUX CIIOXKHOCTh CTPOCHUS
aTOMHOTO siJIpa.

HccnenoBanue TpeKOB YacTHII

(o rotoBBIM hoTOTrpadusim).
N3ydeHue siaepHbIX CUIL, SIACPHBIX
peaKkurii CUHTE3a U pacraja,
TEPMOSIIEPHOTO CUHTE3A.

N3yyeHne HyKIOHHON MOJENH Sapa
['eitzen6epra-MBaneHko.

OOBbscHeHue yCTpoiicTBa U
MIPUMEHEHUS I03UMETPA, KaMepPhI
Buiibcona, siaepHoro peakropa,
aTOMHOM OOMOBI.

Pemenue 3amau ¢ onopoi

Ha TOJTy4EHHBIE 3HAHUS, B T.4. O 3apsJie
Y MacCOBOM YHCJIE s]Ipa.
Pacno3naBanue ¢pu3n4ecKux sBICHUN
B YUEOHBIX OMBITaX U B OKPY>KarOIICH
KU3HU: €CTECTBEHHAsI U UCKYCCTBEHHAS
PaaNOaKTUBHOCT.

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3UA UM. B.B. IABbIJOBA", CyHraTynnvmHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP
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JHedexT Maccol sapa.

Snepusbie peakunu. [lenenue u
CUHTE3 s1IED.

SAnepubiit peakrop. TepmosiaepHbii
cunte3. [Ipo6iemMbl 1 TEPCIEKTUBBI
SIIEPHOU YHEPIETUKMU.
DKOJIOTMYECKHUE ACTIEKTHI SAEPHOM
DHEPIreTUKH.

DOnemeHTapHble YacTHIlbl. OTKpBITHE
MO3UTPOHA.

Mertonpl HAOIIOICHUS |
pETUCTpalvU JIEMEHTAPHBIX
YacTHlLI.

DyH1aMEeHTaJIbHbIE
B3auMoiercTeus. EMMHCTBO
¢du3nuecKol KapTUHBI MUpA.
TexHuyeckre ycTponucTBsa u
MPaKTUYECKOE TPUMEHEHHE:!
NO3UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHasi bomoOa

OnucaHne KBaHTOBBIX SIBJICHUN U
IIPOLECCOB C UCIIOJIb30BAHUEM
(U3HYECKUX BETMYUH: TIEPHO/T
MoJypacnana, SHEPrus CBA3U aTOMHBIX
snep, Ae(eKT Macchl siapa.

AHaNu3 MpoEeCcCcoB U SIBICHUIN

C UCITOJIb30BAHUEM 3aKOHOB U
NOCTYJIaTOB: 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsiaa, 3aKOH
COXPAHEHUSI MACCOBOT'O YHCIIA,
nocrynatel bopa, 3akoH
PaarOaKTUBHOTO pacnaja.

VYyacTtue B paboTe Kpyriioro crosa
«DyHIaMEHTaJIbHBIE B3aUMOICCTBUS.
EnuncTBO Quznyueckoil KapTUHBI
MHPa».

Hcnons3oBanue nHPpOpMaIMOHHBIX
TEXHOJIOTUM JIJIs1 IONCKA,
CTPYKTYpPUPOBaHMUS, UHTEPIPETALIUU U
npeicTaBiIeHus: HHPOpMAIUU TIPU
MOTOTOBKE COOOIIEHUI O TPUMEHEHUHT
3aKOHOB KBAaHTOBOU (PM3UKHU B TEXHHUKE
Y TEXHOJIOTHSIX, IKOJIOTHYECKUX
aCIeKTax sAIepHON SHEPreTUKH

Hroro no pazneny

15

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3US UM. B.B. ABbIAJOBA", CyHraTynnvHa TaTbsiHa
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Pa3zgeua S. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

5.1

DJIEMEHTHI
aCTPOHOMHH U
acTpou3uKu

7

DTarnbl pa3BUTUS ACTPOHOMUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYE€HHUE aCTPOHOMHUHU.

Bup 3Bé3anoro neda. Co3sesaus,
SIpPKH€ 3BE3/1bI, TIaHETHI, X
BUJIMMOE JIBIKCHHE.

ConHeuHas cucTema.

Comniie. CojlHeUHast aKTUBHOCTb.
Hcrounuk sneprun CosHIA U 3BE3].
3BE3/bI, X OCHOBHBIC
XapaKTepUCTUKH. Jlnarpamma
«CTIEKTPaJIbHBIN KJIACC —
CBETUMOCTBY». 3BE31bI TJIaBHOMI
MMOCJICIOBATEILHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTbY JJIsI 3BE3]T
I'JIaBHOM ITOCJICOBATEIHLHOCTH.
BnayTrpenHee crpoeHune 3BE3 .
CoBpemMeHHbIE TPEACTABICHUS

O MPOUCXOKICHUN U DBOJIIOLINU
CoiHna 1 3B€314. DTalbl )KU3HU
3BE3I.

Mueunsiit [lyts — Hama I amakTuka.
ITomoxxenne u aBmxenne CoHIA

B 'amakTuke. THIIBI TaIaKkTHK.
PanuoranakTuku v KBazaphbl.
UEpHbie ABIPHI B siApaxX rajlakTUK.

IToxroroBka cooOIeHUA 00 dTanax
Pa3BUTHS ACTPOHOMHHU, O TPUKIIATHOM
Y MUPOBO33PEHUYECKOM 3HAYEHUH
ACTPOHOMHHM, O METOAAX MOJTYYECHUS
Hay4YHBIX aCTPOHOMUYECKUX 3HAHUH,
OTKPBITHUSIX B COBPEMEHHON
aCTPOHOMMH.

N3yyeHne coBpeMEHHBIX
NPEACTABIECHUN O TPOUCXOKICHUN U
sBomtonny CoHIa U 3BE3.
N3ydenune TUNIOB rajnakTUK,
paavorajiakTUK U KBa3apos.
N3yuyenne nBuxeHrss HEOSCHBIX TEM,
ABOJIIOLMH 3BE3 U BeenenHol,
MPOLIECCOB, MPOUCXOIAIIMX B 3BE3AAX,
B 3BE3JIHBIX CUCTEMAX,

B MEKTAIAKTUYECKOU CPEJIE,
MacITabHON CTPYKTYpbl BeeneHHoiA.
OO0BsicHeHHe paciupenus BeenenHon
Ha OCHOBE 3aKoHa Xa0o0u1a.
[ToarotoBka K 006CYXIECHUIO
HEpEIIEHHBIX MPOOJIEM aCTPOHOMHUH.
[TpoBenenue HaOm0OICHUI
HEBOOPYKEHHBIM IJ1a30M

C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUJIIOKEHUN JISI ONPEICIICHUS

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3UA UM. B.B. IABbIJOBA", CyHraTynnvmHa TaTbsiHa
AnekcaHApoBHa, AUPEKTOP

56

Onepatop 30 000 "KomnaHus "TeH3op"

22.09.25 15:53 (MSK) Ceptudukat 02EE417800A5B2FF954CCCO6E530C68356




denepanpHas padbovas nporpamMma | dusnka. 10—11 kimaccel (0a30BbIH YPOBEHB)

Bcenennas. Pacimpenne
Bcenennoii. 3akon Xa061a.
Pazberanue ramaktuk. Teopus
bosneioro B3peiBa. PenkroBoe
W3JTy4YCHHUE.

MacirabHas CTpyKTypa
Bcenennon. MeraranakTtuka.
Hepeménnbie mpoOieMbl

MTOJIOKECHUS HEOSCHBIX 00BEKTOB

Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiaymapus

U SIpKUE 3BE3/BL.

ITpoBenenue HabMOACHUHN B TEIECKOII
Jlynsl, mnaner, Mieunoro IlyTu.
YuyacTtue B IMCKYCCUM O HEPEIIEHHBIX
npo0semMax aCTPOHOMHUH

aCTPOHOMUU
Hroro mo pasaeny 7
Paznen 6. O6o0miaoiee noBTOpeHue
6.1 | O6oOmiaromiee 4 O0001IeHE U CUCTEMATU3AIIHS VYyactue B TUCKYCCHUHU O pOJU (DU3HUKHU
MTOBTOPEHUE COJICpPKaHMsI pa3IelioB Kypca 1 aCTPOHOMMH B Pa3JIMUHBIX cepax

«Mexanuka», «MonekyisapHas
dusnKa U TepMOAMHAMUKA,
«InexTpoauHamukay, «Konedanus
Y BOJIHBD), «OCHOBBI CITEIMAIBHOM
TEOPUH OTHOCUTEIILHOCTH,
«KBanToBas pusnkay, « JIeMEHTHI
aACTPOHOMUU U aCTPODUZUKI.
Ponp ¢usnkm n actpoHOMHH B
AKOHOMMYECKOM, TEXHOJIOTHUECKOM,
COLIMATILHOM M 3THYECKOU cepax
NEATETbHOCTU YEJIOBEKA, POJIb U
MeCTO (PM3UKHU U aCTPOHOMUHU

B COBPEMEHHOW Hay4HON KapTUHE
MUpPa, 3HAYCHUE OMUCATEIBLHOM,

JIESITSIIBHOCTH YEJIOBEKA.
ITonroroBka cooOIEHUI O MECTE
(buznyecKol KapTUHBI MUpa B Py
COBPEMEHHBIX MPEICTaBICHUMN

0 MpUpPOJIE.

BrinmonHenre yueOHBIX 3a1aHUH,
JEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX MMOHSATHN, (PU3UIECKUX
BEJIMYMH M 3aKOHOB Kypca (Pu3uku
10-11 knaccos

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO
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CUCTEMATU3UPYIOLIEH,
OOBSICHUTETTLHOU U
MPOTHOCTUYECKON (DYHKIIHIA
busznueckon Teopuu, Poib
(duznyeckoi Teopuu B
(bopMHUpPOBAaHUH TIPEACTABIICHUIN
0 (hu3MUecKoil KapTUHE MUPA, MECTO
du3ngecKol KapTUHBI MUPA

B 0011IeM PSIy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPECTABJIEHUN O PUPOJE

Htoro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

H(4)30Y "TMMHA3US UM. B.B. ABbIAJOBA", CyHraTynnvHa TaTbsiHa
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