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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIOXKEHUM W TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pazoBaTenbHOI porpammsl, peacraBieHHbx B PI'OC COO, a takxke ¢ yu€ToM (enepanbHoOi
paloueil mporpaMMbl BOCOHUTAHUS M KOHIIETILIUY TpernojaBaHus yueOHoro npeamera «dusnka» B
oOpazoBaTenbHBIX ~ OpraHm3anuax Poccuiickoii ~ @Deneparnuu, peaqu3ylOUMX OCHOBHBIE
o0pazoBaTebHbIE TPOTrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HAMpaBIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4dHOW KapTHHBI Mupa oOydaronmuxcs 10—11 kimaccoB npu oOydeHUH ux (uU3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHLHOCTHOTO moaxoa. [Iporpamma 1o ¢pu3uke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO Kk nmiaaHUpPYeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METarnpeIMETHbIM
pe3yiapTaTaM OOydeHHus, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealn3ali MEKIIPEIMETHBIX
CBsi3el (PM3UKU C €CTECTBEHHO-HAYYHBIMM YUEOHBIMM IpeaMmeTaMu. B Hell ompenenstorcs
OCHOBHBIE IIeJIM U3Yy4eHUs (GU3UKH Ha YpOBHE CpelHEero oomero oOpa3zoBaHUs, MIaHUpPyEeMbIe
pe3ybTaThl OCBOCHUS Kypca (PU3UKH: IUYHOCTHBIE, METalpeIMETHbIE, IpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma no ¢pu3KKe BKIIOYALT:

® [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3MKHM Ha 6a30BOM ypOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YIBTAThI 10 FoJIaM O0yUYEeHHUS;

e cojepkaHue yueOHoro npeamera «Pu3nka» 1o rogam o0ydeHus.

dusnka KaK HayKa 0 HauOojee 00X 3aKOHAaX MPUPOIbI, BBICTYIAs B KAYECTBE YUEOHOTO
MpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIJIJ B CHCTEMY 3HAHHH 00 OKpYXarolleM MHpe.
HIkonpHBIH Kypc (U3MKM — CHUCTEMOOOPA3YIOIIMHA Ml €CTECTBEHHO-HAay4YHBIX Y4€OHBIX
MIPEIMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB U SIBJICHUHN, N3y4aeMbIX
XUMHUeH, ouonorue, ¢uznyeckol reorpadueil nu actpoHomuen. Vcnonbp3oBaHUE U aKTUBHOE
MIPUMEHEHNE PU3NYECKUX 3HAHUIN ONPEIEIIET XapaKTep U pa3BUTUE Pa3HOOOPA3HBIX TEXHOIOTUI
B cepe HIHEpreTuKH, TPAHCIOPTa, OCBOCHMSI KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUaloB C
3aJJaHHBIMU CBOMCTBAMHU U JIpyruX. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIaJ B pOpMHUpPOBaHUE
€CTECTBEHHO-Hay4YHON KapTUHBI MHpa oOydaroumxcs, B (pOpMUpOBaHHE YMEHUI NPHUMEHSTh
Hay4HbII METO/| IO3HAHUS 1P BBIIIOJHEHUU UMHU Y4€OHBIX UCCIIE0BAHUIM.

B ocHOBY Kkypca pu3uku [uIst ypoOBHS CpeHEro o0IIero o0pa3oBaHusl TIOJI0KEH P UICH,
KOTOPBIE MOKHO paCCMaTPUBATh KAK MPUHIMUIIBI €0 IOCTPOSHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEN KypC SIBJIAETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJZIEP)KUT MaTepuall U3 BCEX pa3/esioB (M3UKHU, BKIIOYAET KaK BONPOCHI KIACCUUYECKOW, TaK U
COBpEMEHHOM (PU3UKH.

Hoes cenepanusayuu. B coOTBETCTBUM C HEll MaTepuan Kypca QU3UKU 0ObeTUHEH BOKPYT
¢usznueckux Tteopuil. Benymum B Kypce sBusercs (GOpMUPOBaHME NPEJACTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TIOJIE.

Hoesn eymanumapuzayuu. EE peanusanus npeanojaraeT UCIOIb30BaHUE T'YMAHUTAPHOIO
noTeHIHMana GU3NYECKON HayKH, OCMBICTICHUE CBSI3U Pa3BUTHs (DU3UKU C pa3BUTHEM OOIIECTBA, a

TaKXXE C MUPOBO33PCHUCCKUMHU, HPABCTBECHHBIMHA U DKOJIOTHYCCKUMU HpO6J'IeMaMI/I.
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Hoes npuxnaonoti nanpagnennocmu. Kypce Gpu3nku npezmoiaraetT 3HaKOMCTBO € IIHPOKUM
KPYrOM TEXHHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUI U3yUeHHBIX TEOPH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHS JJIEMEHTOB COJCpPXKaHMUS,
MOCBAUIEHHBIX SKOJIOTMYECKUM TpoOiIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU M TEXHOJIOTUH, a TaKKe 00CYXIEHUS MPOoOJIeM palliOHAIBHOIO IPUPOIONOIb30BaHUS U
HKOJIOTHYECKON OE30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3UKH Ha YpPOBHE CPEIHEro oOlIero odpa3zoBaHUs
SIBIIAIOTCS. (U3MYECKUE TeopuHu ((POpMUPOBAHUE MPEACTABICHUM O CTPYKTYpe IOCTPOCHUS
¢usnyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPHUHIMIIOB B COBPEMEHHBIX
IPEJCTABICHUAX O IPUPOJE, I'PAaHUIAX INPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMS €CTECTBEHHO-
Hay4yHBIX SIBJIEHUH U MIPOLIECCOB).

CucTeMHO- e TENbHOCTHBIM OAX0A B Kypce (GU3UKU peaTu3yeTcs MPeXkKIe BCEro 3a Cuer
OpraHu3ally SKCIIEPUMEHTAIBHON AesTenbHOCTH oOyuatommxcs. /s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO UCHONb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIHEPUMEHTOB U
1a00paTopHBIX paboT, KOTOpble B MporpaMme o (¢u3uke OObEIMHEHBI B OOIIMK CITHMCOK
YUYECHMUYECKUX MPAKTUUECKUX paboT. BbineneHue B ykazaHHOM IepedHe JIaOOpaTOpPHBIX PadorT,
MPOBOJIUMBIX JUISI KOHTPOJIS M OIEHKH, OCYIIECTBIICTCS yJYaCTHUKAMH OOpa3oBaTEIbHOIO
mpoliecca UCXosl U3 0COOEHHOCTEH IIaHUPOBaHMS M OCHaIleHus kabuHeta ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBIIAJICHUE OOYYArOIIUMUCS YMEHHUSMH TPOBOAWTH KOCBEHHBIC H3MEpPEHUS,
UCCIIE/IOBAaHMUS 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEpKE
IIPEUIOKEHHBIX THIIOTES.

Bornbiioe BHUMaHUE yIenseTcs PeleHUI0 pacuéTHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu s3Tom
IUIs pacuE€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 33Ja4i € BHO 33JaHHOW (PU3MUECKON MOJEIbIO,
MIO3BOJISIONIME IPUMEHATH U3yYEHHbIE 3aKOHBI  3aKOHOMEPHOCTH KaK U3 OJTHOT'O pasjerna Kypca,
TaK W MHTErpUpys 3HAHUS W3 Pa3HbIX pas3zaenoB. J[Is KauecTBEHHBIX 3a7ay MPHOPUTETOM
ABIISIIOTCSL 33aJaHUs Ha OOBSICHEHHE NPOTCKaHWS (UINYECKUX SBICHUH M TIPOLIECCOB B
OKpY»XKarollel >XU3HHU, TpeOyromue BblOOpa (U3MYECKOH MOJEeNu Uil CUTYallMM MpPaKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ t1peboBanusimu PI'OC COO k MarepHaIbHO-TEXHUUYECKOMY
o0ecreueHn o0 yaeOHOro mpoiiecca 6a30oBbIil YpoBeHB Kypca (DM3UKH Ha YPOBHE CPETHETO OOIIETo
00pazoBaHMsl TOJDKEH M3ydaThbCs B YCIIOBHSX IPEIMETHOr0 KaOMHETa (PU3MKH MU B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa NMpeIMETOB €CTECTBEHHO-HAy4HOro nukia. B xabunere uzuku
JOIDKHO OBITh HEoOXoauMoe J1adopaTopHOe OOOPYAOBAaHHE ISl BBIMOJHEHUS YKa3aHHBIX B
IIporpaMMe 1o (pU3MKe yueHU4EeCKUX MPAaKTUYeCKUX paboT U JEMOHCTPAllMOHHOE 000p y/JOBaHHE.

JemoHcTpanmonHoe o0opynoBanue (GopMupyeTcsi B COOTBETCTBHH C MPUHIIUIIOM
MUHHUMAJIBHON JOCTaTOYHOCTH M OOECIEeYMBAET MOCTAaHOBKY MEPEYMCIEHHBIX B IIpOrpaMMe Io
¢u3nKe KIIOYEBBIX JEMOHCTPAIUil UIS WCCIICOBAaHUS HM3YYaeMBIX SIBICHUH M IPOIECCOB,
SMIMPUYECKUX U (HYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGoparopHoe oOOpynOBaHUE Uil YYEHHMYECKHUX IPaKTUUYECKUX paboT (opmupyercs B
BUJIE TEMaTHYECKUX KOMILJICKTOB M OOECleYMBaeTcsi B Pacyére OIHOrO KOMILJIEKTa Ha ABYX
oOydaronuxcsi. TemMaTHYecKkne KOMIUIEKThI JabopaTOpHOro 0OOpYyIOBaHUS JOJKHBI OBITh
MIOCTPOEHbI Ha KOMIUJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B BUJIE U (POBBIX J1aOOPaTOPHA.

OCHOBHBIMH LIETISIMH U3Y4EHUS PU3UKHU B 001IeM 00pa30BaHUM SIBIISIOTCSI:
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dbopMupoBaHue HHTEpeca M CTPEMIICHHS OOY4YaIOIIMXCsl K HaydHOMY HU3YYCHHIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYATbHBIX M TBOPUYECKHUX CIIOCOOHOCTEHH;

pa3BUTHE TpEACTAaBICHUH O HAy4yHOM METOJAe TMO3HAaHUS © (OPMHUPOBaHUE
HCCJIEIOBATEIbCKOIO OTHOILIEHUS K OKPY/KAIOIIUM SBJICHUSIM;

(dbopMupoBaHrE HAYYHOTO MHUPOBO33PEHHSI KaK pe3yJbTaTa W3YYCHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAITbHBIX 3aKOHOB (PH3UKH;

(dhopMHUpOBaHNUE YMEHUM OOBSICHATH SIBIICHUSI C UCTIOIB30BAHNEM (PU3MUECKUX 3HAHUU U
Hay4HbIX JIOKAa3aTEIbCTB;

(dbopMupoBaHue MpeNCTaBICHUN O ponu (PU3UKU JUISI Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUM.

I[OCTI/I)KCHI/IC OTHX ueneﬁ obecrieunBaeTcs peuieHuEM CIICAYHOIINX 3a4da4d B IIPOLECCE

M3ydeHus Kypca (U3MKA Ha YPOBHE CpeHEro o0miero o0pa3oBaHus:

npuoOpeTeHre CUCTEMbl 3HaHUN 00 OOIUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (DH3HKY, IEKTPOANHAMUKY, KBAHTOBYIO
(GU3MKY 1 3JIEMEHTHI aCTPOPHU3UKY;

dbopMupoBaHuE YMEHHH NPUMEHATh TEOPETUYECKUE 3HAHUS Ui OOBSCHEHUS
GU3NYEeCKUX SIBIICHUH B TNPHUPONE W JUIA TPHHATUS TPAKTUYECKUX PEIICHHH B
MIOBCEHEBHOM KU3HU;

OCBOEHHME CIOCOOOB pEIICHHS pa3IMYHBIX 337a4 C SBHO 3aJaHHON (DU3UYECKON
MOJIENbIO0, 33/Ja4, TOAPAa3yMEBAOLINX CAMOCTOATENILHOE CO3JaHue (PU3UUECKOM MO,
aJICKBaTHOW yCIIOBHSIM 33/1a4H;

MOHUMaHWE (DPU3UYECKHX OCHOB WM TPUHIIMIIOB JCHCTBUS TEXHHUYECKHX YCTPOHCTB H
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY’KAIOIILYIO CPENy;

OBJIAJICHHE METOJaMH CaMOCTOSTEIILHOTO IUIAHUPOBAHHUS M MPOBEACHHS (U3MUECKUX
SKCIEPUMEHTOB, aHalW3a ©  WHTEpOpeTanud  MHPOPMAIMH,  ONpEACIICHUS
JOCTOBEPHOCTH TTOJTy4YEHHOTO Pe3yIbTaTa;

CO37IaHUE YCIOBHH AJISI Pa3BUTHS YMEHHUH MPOEKTHO-HUCCIIEI0BATENBLCKON, TBOPUECKOM
JeATeIbHOCTH.

Ha usydyenue ¢usuku (0a30BBI YpOBEHb) Ha YPOBHE CPEIHETO OOIIETO OOpa3oBaHUS
orBonutcs 136 vacos: B 10 kitacce — 68 wacos (2 yaca B Heento), B 11 kiacce — 68 yacos (2 yaca
B HEJIETIO).

[Ipemiaraemsrii B mporpamme o (pusmke nepeueHs J1ad0paTOPHBIX U MPAKTHYECKUX paboOT
SIBJIIETCS. PEKOMEH/IOBAaHHBIM, YUMTEIb JEJIaeT BHIOOp MpOBEJCHHs J1a00paTOpPHBIX paboT u

OIBITOB C YYETOM HHIUBUAYAJIBHBIX OCOOEHHOCTEH 00ydaronixcsl.
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COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3gen 1. ®u3nka 1 MeTOAbl HAYYHOI'O IO3HAHUS
®duszuka — Hayka o mpuponae. HayuHble MeToabl MO3HAHUS OKpy»Karolero mupa. Pomib
HKCIEPUMEHTA M TEOPHH B MIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (pu3nMUecKux siBICHUN U mporeccoB. Hayunbele rumore3bl. Ousnyeckue
3aKOHBI U TCOPUH. FpaHI/HH)I MPUMCHUMOCTHU (1)I/I3I/I‘-ICCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBETCTBUA.

Ponp u mecto ¢uszuku B (OPMHUPOBAHMHM COBPEMEHHOW Hay4YHOM KapTHHBI MHpa, B
MPaKTUYECKOH 1eATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AmHanoroBble 4 HU(PPOBBIE U3MEPUTETIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka
Mexanuueckoe JaBukeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOro BrkeHus. Cucrema
orcuéra. Tpaekropusi.
[Tepemenienne, CKOpPOCTh (CpemHSAST CKOPOCTh, MTHOBEHHAas CKOPOCTh) M YCKOpPEHHUE
MaTepUaIbHOW TOYKH, UX MPOEKIIMU Ha OCH CUCTEeMbl koopauHat. CI0KeHHE TEPEeMEIICHUN 1
CJIOKEHUE CKOPOCTEH.
PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMOJMHEHHOE ABMXKeHUe. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTU, YCKOPEHUS, TyTH U MEPEMEIICHUSI MaTEPUAIbHON TOUKH OT BPEMEHH.
CBoOoaHoOe mageHue. Y CKOpeHue CBOOOAHOTO MaICHHS.
KpuBonuueiiHoe nBukeHue. JIBH)KEHHME MaTepUAIbHOM TOYKM 1O OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, TMHEWHAs CKOpocTh. [lepuoa u yactora
oOpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.
TexHHUecKre yCTpOHUCTBA U MPAKTHUECKOE TPUMEHEHUE: CIUIOMETP, IBUKEHHUE CHAPSIAOB,
LICTIHBbIE U PEMEHHBIE IIEpeavn.
Lemoncmpayuu
Mopnens cucTeMbl 0TCU€Ta, MILTIOCTPALIAS] KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUIKEHUS.
[IpeobpazoBaHue ABMKEHUN C UCTIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.
Habmonenue nmxeHus Tena, OporieHHOro Mo/ YriioM K TOPH30HTY U TOPU30HTAIIBHO.
H3mepenne yckopeHus CBOOOAHOIO MaAeHHUS.
Hamnpagnenue ckopocTu Mpu ABUKEHUU TIO OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomol
N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C LIEIIbIO OMPECIICHUsI MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY NYTSIMH, POMAEHHBIMH TEJIOM 32 I1OCJIE10BATEIbHbIE
paBHBIE TIPOMEXYTKH BPEMEHU NPU PaBHOYCKOPEHHOM JBUKEHUU C HAYaIbHOM CKOPOCTHIO,
PaBHOM HYIIIO.

N3ydenne ABUKEHUS MIapUKa B BA3KOU JKHIKOCTH.

N3ydenue nBukeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa
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[Tpunuun otHocutensHocTH ["anuiies. [lepBoiii 3akoH HetoTona. HepimaabHble CHCTEMBI
oTcuéra.

Macca Ttema. Cuna. IlpuHnun cynepno3uuuu cuji. Brtopoit 3akoH HerooToHa ajis
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepruaibHBIX TOYEK.

3akoH BceMupHoro troreHus. Cuina tsxectu. IlepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenust (okos, ckonbxeHus, kaueHus ). Cuna tperus. Cyxoe Tpenue. Cuna
TPEHUsI CKOJBXKEHUS M cuia TpeHus nokos. Kosddunuent tpenus. Cuna CONpOTUBICHUS MPU
JBUKEHUHU TeJia B )KUIKOCTH WJIH Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpauieHus. [1imeuo cuiibl. Y ciioBUst paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOJIUIUIHUKY, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJIEHCTBYIONIUX TEIl.

Bropoii 3akon HerotoHa.

Hsmepenue cu.

Crnoxenue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Jie(hopMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM IMOABbEME U NAJCHUH.

CpaBHEHME CHII TPEHUS MTOKOSI, KAUEHHS U CKOJIbKECHHSL.

VYcnoBust paBHOBecHs TBEPIOro Teia. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydenue nBuxeHust Opycka o HaKJIOHHOM IJIOCKOCTH.

UccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, OT ux JaedopMaIiv.

UccnenoBanue ycnoBuii paBHOBECHUs TBEPJOTO TeJla, UMEIOIIETO OCh BPAIlCHHUS.

Tema 3. 3akonsl coxpanenus 6 MexaHuke

Nmnynbsc MatepuanbHOM TOUKM (T€a), CUCTEMbl MAaTepUAIbHBIX TOYEK. MIMIyNIbC CHIIBI U
W3MEHEHUE UMITYJIbCA TeIa. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuiibl. MOIIHOCTH CHJTBL.

Kunerndeckass Heprus MaTepHalibHOW TOYKH. TeopemMa 00 M3MEHEHHH KHUHETHYECKOMH
SHEPTHH.

[TorenuuanpbHas sueprus. [loreHnnanpHas 3HeprUst yupyro aeGopMupoOBaHHON MPYKUHBL.
[ToTennmanpHas sHEprUs Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble W HEMOTEHIHANbHBIE CUIbl. CBA3b Pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHUSI MEXAaHHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoiCTBa U MPAKTHYECKOE MPUMEHEHHE: BOAOMET, KONEP, MPYKUHHBINA
MUCTOJIET, JIBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.
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PeaktuBHOE IBHKEHUE.

[lepexoa moTeHIIMATBEHON SHEPTUU B KHHETHYECKYIO U 0OOPaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3ydyeHne aOGCOMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasTHHKOB.

UccnenoBanue cBs3u pabOThl CUJIbI C M3MEHEHHMEM MEXAaHMYECKOW SHEpPruM Tella Ha
MIPUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Pa3nen 3. MoJsiekyasipaas pu3uka 1 TepMOAUHAMHUKA

Tema 1. Ocnoebl MOEKYAAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TIOJI0KEHUS MOJIEKYIISIPHO-KUHETUUECKON TEOPHH U UX ONBITHOE 0OOCHOBAHHUE.
Bpoynosckoe nemxenue. duddy3us. Xapaktep ABUKEHHS U B3aUMOACHCTBUS YaCTHUII BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUAKOCTEN U TBEPABIX TeN U 00BSICHEHHE CBOMCTB BELIECTBA HA OCHOBE
aTUX Mozenei. Macca u pasmepsl moiekyil. KonnuectBo Beniectsa. IlocrossHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenscus.

Monens naeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHUECKOW Teopuun
uaeanpHoro rasa. AOcCONIOTHas TemrepaTypa Kak Mepa CpeaHell KMHETHYeCKOM sHepruu
TEIUIOBOr0 JBMKEHMS dacTull rasa. [llkana remneparyp Kenbsuna. I'a30Bble 3aK0HBI. Y paBHEHNE
MenpeneeBa—Kianeiipona. 3akon [lanerona. M3omporeccsl B M€aJbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYEeCTBOM BemiecTBa. ['paduueckoe MpeacTaBlieHHE H30MPOIECCOB: HM30TEpMa, H30XO0pa,
nzobapa.

TexHuueckre ycTpoiCcTBa U MPAaKTUIECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITe, [OKa3bIBAIOIIME JUCKPETHOE CTPOSHHE BeliecTBa, (ororpadguu Moneky
OpPraHUYECKUX COEIUHEHUH.

OmnpiThl 10 U Py3un KUAKOCTEN U ra30B.

Mozens OGpOyHOBCKOTO JBH)KEHUSI.

Mogens onbita lTepHa.

OnbIThI, JOKa3bIBAIOIINE CYLIECTBOBAHNE MEKMOJIEKYJISIPHOIO B3aUMOAEHCTBHUS.

Mopenp, HIUTIOCTPUPYIOLIAsk IPUPOY ABJIECHUS ra3a Ha CTEHKH COCyza.

OnbIThI, HJUTIOCTPUPYIOIIME YPAaBHEHNUE COCTOSIHUS MI€aIbHOIO I'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

Omnpenenenre Macchl BO3JyXa B KIACCHOM KOMHAT€ Ha OCHOBE M3MEpEeHHH 00BbEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPBI BO3/1yXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMeTpaMH COCTOSIHUS pa3peKeHHOr o rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucrema. BHYTpEHHsIST dHEprusi TEPMOAMHAMUYECKOM CHUCTEMBI H
crnocoObl €€ u3meneHus. KonuyectBo TemaoTel U paboTa. BHYTpeHHSS SHEPTHsl OHOATOMHOI O
nJeanbHOro ra3a. Buasl Temnonepenadyu: TEMIONPOBOIHOCTb, KOHBEKIUS, U3JIydEHUE. Y ebHAas
TEIUIOEMKOCTD BelllecTBa. KonuuecTBO TEMIOTH pU TEIUIONEpeaaye.

[Tonsatue 06 ammabatHoMm mpouecce. [lepBblii 3akoH TepMmoauHamuku. [IpumeHneHue
MIEPBOT0 3aKOHA TEPMOJAMHAMUKY K H3omporeccaM. I'paduueckas naTepnpeTanus padoThI rasa.

Bropoii 3akoH TepmonnHamuku. HeoOpaTuMocTh MpoiieccoB B MpUPO/IE.
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Tennoeie MamuHbL. [IpuHIMIBL ASHCTBUS TEMIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B
TEIUIOBBIX MamuHaxX. Koadduiment noneznoro neicteus rernoBoit MamuHsl. [ukn KapHo u ero
KO3 GUIIUEHT MOJIE3HOr0 JEHCTBHS. DKOIOrnYeckue mpoOaeMbl TEIIOIHEPT€TUKH.

TexHuueckre YCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: JBUTATENh BHYTPEHHETO
Cropanusi, ObITOBON XOJOJMIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpeHHEH SHEpPruu Teja MpPHU COBEPIIEHHWH paboThI: BBUIET MPOOKH U3
OYTBUIKH MO JEHCTBUEM CKATOr0 BO3/IyXa, HarpeBanue 3(upa B JIATYHHOU TPYOKe MyTEM TPEHHS
(BUACOIEMOHCTpAITHS).

W3menenue BHyTpeHHEH 3HEpruu (TemMrepaTypsl) Tejla Ipy TeIuionepeaaye.

OnbIT 10 aabaTHOMY PACIIMPEHUIO BO3AYyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CrOpaHusl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TEI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eeujecmea. Dazosvie nepexoovt

[TapooOpa3oBanue u koHaeHcamus. Mcnapenue u kuneHue. AOCONMIOTHAS U OTHOCUTETIbHAS
BII&XHOCTHh BO31yxa. HaceleHHsid map. YaenpHas TEIioTa mapooOpa3oBaHMs. 3aBUCUMOCTH
TeMIIepaTypbl KATIEHUSI OT JABJICHHUS.

Tépnoe teno. Kpucrammmueckue u aMmop@HbIie Tena. AHU3O0TPONHS CBOMCTB KPHUCTAJIIOB.
Kunkue xpucramibl. CoBpeMeHHble MaTepuanbl. [lnaBrneHue u Kpucraumzauus. Y AelbHas
TeruioTa miasieHus. Cyonumarusi.

YpaBHeHHe TEIIoBoro OanaHca.
TexHuuecKkre yCTPOWCTBA W IMPAKTHYECKOE NPUMEHEHHE: THTPOMETP H ICHUXPOMETP,

KaJIOPpUMCTpP, TCXHOJIOTUH MOJTYUYCHHA COBPCMCHHBIX MATCPHUATIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
1 HAHOTCXHOJIOI'NH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MTAPOB.

Kunenune npu nOHUKEHHOM J1aBJICHUU.

Crioco0bl U3MEpPEHUS BIAKHOCTH.

Hab6mronenue narpeBanus 1 MjiaBiIeHUsT KPUCTAUTMUECKOTO BEIIECTBA.
JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

H3MepeHre OTHOCUTENIBHOM BIAXKHOCTH BO3AYyXaA.

Pa3nen 4. JjekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

DnekTpu3alusa Tel. OJIeKTpU4ecKuil 3apsna. JlBa BHAA SIEKTPUYECKHUX 3apsiioB.
[IpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOI0 3apsia.

Bzaumopeiicteue 3apsigoB. 3akoH Kynona. ToueuyHbli  3JIEKTpUYECKH  3apsijl.
Onexkrpuueckoe mnone. Hanpsox€HHOCTh 3nexTpuueckoro nomnsd. IlpuHuun cyneprnozunuu
3JIEKTPUYECKUX MoieH. JINHNN HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun anexrpocratuueckoro nosst. [lorennuan. Pasnocts norennnanos. [IposogHuku
U JUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3sieKTpuueckas MpoOHUIAEMOCTb.
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DnekTpo€MKocTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOI0 KOHJEHCATopa. JHEpPrus
3apsKEHHOT0 KOH/IEHCATOopa.

TexHu4ecKkre YCTpOWCTBAa M NPAKTUYECKOE NPUMEHEHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHHE DSJIEKTPONPHOOPOB, KOHAECHCATOP, KOMHPOBAIbHBIN
anrmapar, CTpyHHBIN TPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U IPUHLIUI JEHCTBUS DIIEKTPOMETPA.

BzanmopeiicTBre HAANEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE MOJIE 3APSKEHHBIX TEIN.

[IpoBOHUKY B 37EKTPOCTATUYECKOM ITOJIE.

DJIeKTpOCTaTHUECKas 3aIUTA.

JIMPAEKTPUKHY B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTb NIEKTPOEMKOCTH INIOCKOr0 KOHAEHCATOpa OT IJIOUIAAN TUIACTUH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOpA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku 6 paznuunvix cpeoax

DNeKTpUUECKUi TOK. Y CJIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOro ToKa. McTouHMKM ToKa.
Cuia Toka. [locTossHHBIN TOK.

Hanpsioxenue. 3akon OMa Jyist ydacTka LEeTH.

DneKTpUUYecKoe COIIPOTHUBIICHUE. VY nenpHOE COIIPOTUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeNbHOE, CMEIIAHHOE COEIUMHEHNE TPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenma. MomHoOCTh 37IEKTPUYECKOro TOKa.

DJIEKTPOABUKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIEHUE UCTOYHUKA TOKa. 3aKoH Oma st
TOJIHOM (3aMKHYTOM) AjieKTpuueckoit nenu. Koporkoe 3aMbikaHue.

DJIEKTPOHHAs! TPOBOJUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTh COIPOTUBJICHUSI METAJJIOB
oT Temnepatypbl. CBEpXIpOBOJAUMOCTb.

DJIeKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX MTYYKOB.

[HonynpoBonuuku. CoOCTBEeHHass M NPUMECHAs MPOBOJUMOCTH IOJYIPOBOJIHUKOB.
CaoiictBa p—Nn-niepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B pPacTBOpax M paciuiaBax »3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAsS
JUccoluanus. DIEeKTPOIIn3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATEIbHBIA U HECAMOCTOSTENBHBIN pa3psa. MomHusl.
[Tma3zma.

TexHUYecKre yCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: aMIIEpPMETP, BOJIBTMETP, PEOCTaT,
WUCTOYHUKHA TOKa, DJIEKTPOHArPEBATENbHBIE MPHOOPHI, AJIEKTPOOCBETUTEIBHBIE TPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JMON, TEPMHUCTOPHl H  (HOTOPE3UCTOPHI,
MIOJTYTIPOBOTHUKOBBIN MO, TalbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa ¥ HAPsHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAIN
MONEPEYHOr0 CEYEHUsI U MaTepHuaa.

CMeniaHHOE COeTMHEHUE POBOJHUKOB.
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[Ipsimoe u3MepeHHe 3IEKTPOJABHKYIIEH cuiibl. KOpoTKOe 3aMbIKaHHE TajlbBAaHUYECKOrO
9JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHHUSL.

3aBUCHUMOCTb COITPOTUBJICHHS METANIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3ps 1 MpoBOAUMOCTb BO3IyXa.

OaHOCTOPOHHSSI IPOBOJUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol

N3ydyeHne cMeaHHOro COeJMHEHHS pE3UCTOPOB.

N3mepenue 31eKTpoABMXKYILEN CHIIBI MICTOYHUKA TOKA ¥ €r0 BHYTPEHHETO CONPOTHUBIICHUS.

Hab6mronenue ammekTponusa.

MesknpeaMeTHbIe CBA3H

N3yuenne kxypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce OCymIECTBISECTCS C Y4ETOM
COJIEPIKATENBHBIX MEXIPEIMETHBIX CBSi3ed € KypcaMH MaTeMaTHK{, OWOJIOTHH, XWUMUH,
reorpauu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHUEM METOJOB HAy4YHOrO MO3HAHMSL:
SIBJICHUE, Hay4YHbId (akT, rumoreza, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOACHHUE,
9KCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMbI YpaBHEHUI, TMHeWHas yHKIMs, Tapabona, runepooa,
uX rpauKy U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC,
OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M MX MPOEKIMU HAa OCH KOOPJMHAT,
CII0)KEHHE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpHpoze, Iuddy3us, 0cMOC, TEII000MEH
KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIaul, TEIJIOBOE PABHOBECHE), HIEKTPUUECKHUE SIBJICHUS B
YKABOW MPUPOJE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHasl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, XUAKOCTEH M Ta30B, AJIEKTPUUYECKUE
CBOICTBA METAJIOB, SJICKTPOIUTUYECKAS AUCCOIHAIINS, TATbBAHHKA.

T'eoepagpus: BNaxHOCTh BO3/yXa, BETPHI, OApOMETpP, TEPMOMETD.

Texnonoeus: npeodpazoBaHue IBUKEHUI C MCIIOIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHKE, TOIIIUITHUKHA, HCIOIb30BaHUE 3aKOHA COXpPAaHEHHs MMIyJbca B TEXHHKE (pakera,
BOAOMET W JpYyrue), JBUTATeh BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOI
XOJOJWIbHUK, KOHIAUIIMOHEP, TEXHOJIOTUU MOTyYEHUsI COBPEMEHHBIX MaTEpPHAaioB, B TOM YHCIIE
HaHOMAaTEepHAJIIOB, M  HAHOTEXHOJOTWMH,  DJIEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHUE
JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEpP, JJIEKTPOHArpeBaTelIbHble IMPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC
Pasnen 4. JaexkTpoguHamMnka
Tema 3. Maznummnoe none. I1eKmMpoOMacZHUMHAA UHOYKYUA
[TocrosiHHbIE MarHUTHL. B3anMMOAEUCTBHE IMOCTOAHHBIX MAarHUTOB. MarHuTHoe mole.
Bekrop MarauTHON MHAYKIMU. [[pUHIIUMIT CyNepno3uIIMK MarHUTHBIX TToJie. JIMHUM MarHUTHOU
uHaykuu. KapTtuHa miuHui MarHuTHOM MHAYKIIUU TIOJISI TOCTOSIHHBIX MAarHUTOB.
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MarauTtHoe 1osie MPOBOJHUKA ¢ TOKOM. KapTWHa JUHMI MHAYKIIMM MarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaencTBue NpoBOAHUKOB C TOKOM.

Cuita Amriepa, €€ MOJIyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moayib W HampaBlieHHE. JI[BHMI)KEHHE 3apssKeHHOW 4YacTHUIbl B
OJHOPOJHOM MarHuTHOM nose. Pabora cuibl Jlopenna.

SIBneHue snekTpoMarHUTHOM uHAYKUMH. [lOTOK BeKTOpa MAarHMTHOM HWHIYKIUU.
DIEeKTPOABUKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uHayKkiuu dapajes.

BuxpeBoe siiekTpuueckoe mosie. DIEKTPOJABMKYIIAs CUila HHAYKIMU B IMPOBOJIHUKE,
JBHOKYIIEMCS TTOCTYNATEIbHO B OJJHOPOIHOM MarHMTHOM IT0JI€.

IIpasuiio JleHna.

NuaykTuBHOCTD. SIBIIEHME CAMOMHAYKIIUU. DJIEKTPOJABUKYILAS CHUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOT'O MOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHudeckre YCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHHE: ITOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATHHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEIHU JIEMEHTAPHBIX YAaCTUL, MHAYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKIJIOHEHUE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHYKIIMY MarHUTHOTO TOJS.

BzanmoaeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrnepa.

HevictBue cuiibl JIopeHiia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE DIAEKTPOMArHUTHON HHAYKIUH.

IIpaBuno Jlenma.

3aBUCHUMOCTH DJICKTPOABUKYIIECH CHUIIBI MHAYKIIUU OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBiieHME CAMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenrne MarHuTHOTO TOJISI KaTYIITKA C TOKOM.

UccnenoBanue neicTBUS TOCTOSHHOI'O MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBiI€HUS 3JIEKTPOMAarHUTHOM MHAYKIIUH.

Pa3pen 5. Kosied0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMaAZHUMHbIE KOJICOAHUSA

KonebGarenbhnast cucrema. CBoOojgHble MexaHMuyeckue kojeOaHus. [‘apmoHuueckue
konebanus. Ilepuon, uactora, amrmumtyga M (asa konebGanuil. IlpyXHHHBII MasTHUK.
MaremaTHuecKuii MasTHUK. Y paBHEHUE FrapMOHHUECKUX KoneOanuii. [IpeBpalenue snepruu npu
rapMOHUYECKUX KOIeOaHMsIX.

KonebGarenbuplii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KONEOAaHUS B HICATHHOM
KoNnebaTenbHOM KOHType. AHaJIOrMs MEXJy MEXaHWYeCKUMH U 3JEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTUH B HJCATBHOM KOieOaTeIbHOM
KOHTYDE.

Onepatop 3710 000 "KomnaHus "TeH3op"
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[IpencraBnenue o 3aTyxaroIux KojaeOaHUAX. BbIHyX/IeHHbIE MEXaHHMUECKUE KOJIeOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[Tepemennbiii Tok. CHHYCOMAAIBHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA W HAIIPSKEHHUSL.

Tpancdopmatop. IlponsBoacTBo, nepepaya U MNOTPeOICHHE 3IIEKTPUUYECKONW SHEPrUu.
OKOJOrMYeCKUe PpUCKU IpU IPOU3BOJACTBE 3JieKTposHepruu. KynbTypa wucnonb3oBaHus
3JIEKTPOYHEPTUHU B ITOBCEIHEBHOM KU3HH.

TexHu4eckue YCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: DJJIEKTPUYECKUNA 3BOHOK,
TeHepaTop MEPEMEHHOrO TOKA, IMHUU JIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoneOaTeIbHON CUCTEMBbI (MIPYKUHHBIA MM MaTeMaTHUeCKUH
MasITHHK).

Habmotenue 3aTyxaromux KoneOaHui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOaHUH.

Hab6mronenue pezonanca.

CB00OO/IHBIE 3JIEKTPOMAarHUTHbIE KOIeOaHUs.

OcuunorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa U HamlpsOKEHUS OT BPEMEHH) AJs
3JIEKTPOMAarHUTHBIX KOJeOaHUH.

Pe3onanc npu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOpPA, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCaTopa.

Monenb TUHUY 3JIEKTPOIEPEIadH.

Yuenuueckuii sxcnepumenm, rabopamoprwvie pabomul

HccnenoBanue 3aBUCHMOCTH NEPHOAA MAJIBIX KOJIEOAHUH I'py3a HA HUTU OT JJIMHBI HUTH U
Macchl Ipys3a.

HccnenoBanne IEpEMEHHOrO TOKa B LENM M3  IOCIENOBATEIbHO COCIUHEHHBIX
KOH/IEHCaTopa, KaTyILIKU U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, yciaoBHs pactipoctpaneHus. [lepuon. CkopocTh pacpocTpaHeHus
u jgiuHa BojdHbl. [lomepeunble M mpoponbHble BOJHBL. WHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJH.

3Byk. Cxopocth 3ByKa. [ poMkocTs 3Byka. Beicora Tona. TemOp 3ByKa.

OJNEKTPOMarHUTHHIC BOJHBI. YCJIOBHS HW3JIy4€HHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHTauus BekTopos E, B, V B anexkrpomarautHoil BoiaHe. CBONCTBA JIEKTPOMArHUTHBIX BOJIH:
OTpaXXCHHMEe, IpeloMIIeHHe, moisdpusauus, audpakuus, uHTepdepeHuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[Ilkana 3J1€KTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 3JEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguoCBA3H U TeNeBUACHUA. Pagronokamnus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOILIEN CPEeJIbl.

TexHuyeckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHUE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
YIBTPAa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEIWMLMHE, panap, paauONpUEMHUK, TEIEBHU30D,
aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBanue U pacnpoCTpaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJH.

Onepatop 3710 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO
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Koneo6:mromieecs Teno kak UCTOUHUK 3BYKa.

Habmoienue orpakeHus U MPEIOMIICHHSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHunu u AUPpakiiui MEXaHUUECKUX BOJH.

3BYKOBOM pE30HAHC.

Habmroienue cBA3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIATYIOM M 4YacTOTOH
KoJIeOaHuH.

UccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE, IMPEIOMIICHUE,
nosnsipu3anus, 1udpaxiuus, THTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsaMmonnHeitHOe paclipOCTpaHEHHUE CBETA B OJJHOPOJIHOM CpeJie.
JIyu cBera. ToUeUYHBI HCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHme M300pa)KEHWH B TIJIOCKOM
3epKaje.

[Ipenomnenune cBera. 3akoHbl TPENOMIIEHHUS CBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yrosi MOJHOrO BHYTPEHHETO
OTpaXkKEHUSI.

Hucnepcus cseta. CioxHbli coctaB Oenoro cBera. L{Ber.

ColOuparoie M pacceuBaroliye JUH3bl. ToHKasg nuH3a. DOKycHOE paccTOsiHME U
ornTuyeckas cujia TOHKOM nuH3bL. [locTpoeHne n3o0paxeHuii B cOOMpPArOIIUX U PaCCEUBAIOIINX
nuH3ax. @opMysa TOHKOW JIMH3bI. Y BEJIUUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonmnoBass ontuka. HWuTepdepenmus cBera. KorepeHTHble HCTOYHMKH. Y CIIOBHS
HaOJI0/IeHUs] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT'€PEHTHBIX UCTOYHUKOB.

Hudpakus cBera. J[udpakuumonnas pemérka. YcioBue HaOMIOAEHUS TIaBHBIX
MaKCHMYMOB TIPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha U(PAKIIMOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuyeckne yCTpoHCTBa M NPAKTHMUECKOE NPHUMEHEHHE: OuKM, Jymna, ¢oroammapar,
MIPOEKIIMOHHBIN amnmapaT, MUKPOCKOII, TETIECKOI, BOJIOKOHHAsS ONTHKA, NTU(PaKIIMOHHAS PEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpoCTpaHEHUE, OTPAXKEHHE M MpelomiieHue cBeta. OnTuyeckue
puOOpBHI.

[TonHoe BHyTpeHHEe oTpakeHre. Moienb CBETOBO/IA.

WccnenoBanue cBONCTB N300paXeHU B JTMH3aX.

Mopenu MUKpOCKOIIa, TEIECKOomna.

Habntonenue narepdepennnu cera.

Habmtonenue nudpakuuu cera.

Habmronenue nucnepeun cBera.

[TonmydeHue ciekTpa ¢ IOMOILBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ mOMONILI0 TU(PPaKIIMOHHON PEIIETKH.

Habmonenue nmonsipusanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

N3mepenue nokasarens NpeaoMIICHUS CTEKIIA.

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOW MOANMUCHIO
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HccnenoBanue CBOMCTB M300payKEHUM B JIMH3aX.
Habmonenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crielIUAILHONH TEOPUH OTHOCUTEIbHOCTH

FpaHI/II_IBI MNPUMCHUMOCTHU KJIaCCHUYECKON MEXaHUKH. HOCTyJ'IaTBI CHCHH&HBHOﬁ TCOpHUUn
OTHOCHUTCJIIBHOCTHU: HWHBAPHAHTHOCTL MOAYJIA CKOPOCTHU

CBeTa B BaKyyme, MPUHIUII
OTHOCUTEIBHOCTH DHHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU U COKPAILEHUE JUTHHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBL.

CBs13b Macchl ¢ aHeereﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ qaCTHUILIBI. :‘)HepFI/IH IIOKOA.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Inemenmeol K6anmoeoii onmuKu

®otonsl. Popmyna [lnanka cBsi3u sHEprun (GOTOHA C €r0 YACTOTONH. DHEPrUsl U UMITYIIBC
(dotoHa.
OtkpeiTie u wuccnenoBanue ¢orodpdekra. Ombitet A. T. CromeroBa. 3aKOHBI

dborordekra. Ypasuenue DitnmreitHa 1 porodddekra. «KpacHas rpanuma» dporodddekra.
Hasnenue ceera. Onbithl [1. H. JIeGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHUYEeCKHEe YCTPOMCTBA W TPAKTHYECKOE MPUMEHEHHE: (OTOAIEMEHT, (OTOMATUHK,
coHeuHasi barapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(pPeKT Ha yCTaHOBKE C IIUHKOBOM MJIACTUHOM.

Uccnenosanue 3axkoHOB BHENIHET0 GpoTodddexTa.
Cseronuopn.

ConnHeunast 6arapes.
Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -wyactuil. I[limanerapHas
Mozens atoMma. Iloctymarer bopa. U3nydenne u mornomeHne GpOTOHOB MPHU MEpexosie aToma C
OJIHOT'O YPOBHSI SHEPrUU Ha Apyroil. Buasl cnexktpoB. CekTp ypOBHEHN SHEPrUM aToMa BOJIOPOa.

BonHoBBIE cBoOicTBa yacTull. BonHbl ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOW JTyaanu3M.

CIIOHTaHHOE U BBIHYKJEHHOE U31y4YCHHE.

TexHu4eckrue yCTpOWCTBA M NPAKTHYECKOE IMPUMEHEHUE:
(criekTpocKoIt), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habntonenue nuHeNvaThiX CIeKTPOB U3TyUEHUS.
Jlazep.

CHEKTpaJbHbIM aHAIN3

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol
Habmtonenue nuHeiyaToro cnekrpa.
Tema 3. Amomnoe s0po

Onepatop 3710 000 "KomnaHus "TeH3op" ———
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
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DKCIepUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTD CTPOCHUS siipa. OTKpPhITHE paIi0aKTUBHOCTH.
Omnsitel Pesepdopa mo ompeneneHuio cocTaBa paarnoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue paqnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TpOTOHA U HelTpoHa. Hykinonnas mojens siapa [eiizenoepra—Banenko. 3apsi
snpa. MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnaz. DJIEKTpOHHBIA M MO3UTPOHHBIN Oera-pacmaa. ['amma-uznydenue. 3aKoH
palMOaKTUBHOTO pacmaa.

DHeprus CBsI3U HYKJIOHOB B siipe. SlnepHbie cuibl. Jledext macchl spa.

SnepHble peakuuu. JlelieHUe U CUHTES SAEP.

SAnepubpiii  peaktop. TepmosimepHsiii cuHTe3. [IpoOieMbl W MEPCHEKTHBBHI  SACPHON
SHEPreTHUKU. JKOJIOTNYECKUE ACTIEKTHI IACPHON IHEPTETUKH.

DnemMeHTapHbIe YacTUullbl. OTKPBITHE MO3UTPOHA.

MeTop! HaOMIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHLL.

OyHaamMeHTaIbHbIe B3auMoAecTBus. EAMHCTBO pu3NuecKoil KapTUHBI MUpA.

TexHuyeckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHHUE: J103UMeETp, Kamepa BuibcoHa,
SIIEPHBIA peakTop, aTOMHas Oomoa.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOUTUX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopuule pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DieMeHTHI aCTPOHOMUM U ACTPOPU3UKHU

Otansl pa3BUTHS acTpoHOMUU. [IpUKIaHOe 1 MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3B€3aHoro Heba. Co3Bes3nus, ipkue 3BE3/1bl, JIAHETHI, UX BUIUMOE JIBUKEHUE.

ConHeynas cucrema.

Conane. ConneuHnas akTUBHOCTh. Mctounuk sHeprum ComHila ¥ 3BE3M. 3BE3IBI, WX
OCHOBHBIE XapaKTEPUCTUKH. [lnarpamma «CIEKTpaIbHbIM KJIACC — CBETUMOCTBY. 3BE3/IbI INIaBHON
[IOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETHUMOCTb» JUIsl  3BE3X  TJIABHOM
Iociae0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. COBpEMEHHbBIE IIPEACTaBICHUS O
MIPOUCXOKICHUH U 3BOroLMK CONTHLA U 3BE3]T. DTallbl )KM3HU 3BE3L.

Mineunsiii [Tyts — namia Nanaktuka. [Tonoxxenue u nemxenne Conuua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuku u kBa3zapsl. YEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pazberanue ranaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepemménnsie npobiaeMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUH
JUI OTIpe/ieNICHUs MONOKEHHUSI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon JIynsl, maner, Mieunoro [Tyru.

O0o0maroniee noBTOpeHUE

Ponp ¢u3uku u acTpOHOMUM B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMAIbHOM U
ATHUYECKOH chepax AeATEIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3MKH M aCTPOHOMHUH B COBPEMEHHOM
Onepatop 340 000 "KomnaHus "TeH3op"
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HaydHOW KapTHHE MHUpa, poiib (HU3WyecKoil Teopuu B (HOPMHUPOBAHWUU TMPEACTABICHHH O
¢bu3nYecKoil kKapTuHE MUpPA, MECTO (PU3MUECKONW KapTUHBI MUpa B OOIIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H

N3yuenmne kypca ¢usuku 06a3zoBoro ypoBHs B 11 Kiacce OCYyLIECTBISETCS C yYETOM
COJZIEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKW, OWOJIOTMH, XUMHH,
reorpa(uu U TEXHOJIOTUU.

Meoswcnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOr'O MO3HAHMUS:
sBJIEHHE, HAy4HbIH (akT, rumoresa, (u3nyeckas BENUYMHA, 3aKOH, Teopus, HaOII0JIeHHE,
JKCIIEPUMEHT, MOJICIINPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKUE (YHKLUU: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOCKIIMM HAa OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, NMPOU3BOJIHBIC 3JEMEHTApHBIX (YHKIIMIA,
MPU3HAKY [TOJOOHS TPEYT OJIbHUKOB, ONpe/ieeHne IIOLIAIU INIOCKUX GUryp u o0bEMa Ted.

buonocus: 3nekrpuueckue sIBJICHUS B )KUBOM NPUPOJIE, KoJieOaTeIbHbIE ABXKEHUS B )KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOU NIPUPOAE, AEUCTBUE palialliy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KpPUCTaUIM4eCKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKOIN pEIIETKH, CIIEKTPAJIbHBINA aHAIIH3.

l'eocpagpusa: MarHuTHBIE TOIOCA 3€MIIM, 3aJI€)KM MarHUTHBIX pyZ, (GOTOChEMKA 3€MHOM
IIOBEPXHOCTH, NPEACKa3aHNE 3eMIIETPSACEHUM.

Texnono2us: MTUHUM DJIEKTpOIEpeNad, T€HEPaTop MEPEMEHHOIO TOKA, JJIEKTPOJBUIATEINb,
WHAYKIIMOHHAs Teub, pajap, paauolnpHEMHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
IIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COTHEYHas OaTapest.

Onepatop 3710 000 "KomnaHus "TeH3op"
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUSA

OcBoenune ydeOHoro mpeamera «®Pu3uka» Ha ypoOBHE cpeaHero oOmiero oOpa3oBaHUs
(6a30BBIl  ypOBEHb) JOMKHO  OOECHEYHUTh  JOCTHKEHHE  CIEIYIOIIUX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMTPEAMCETHBIX O6pa3OBaTeJ'IBHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoOro mpenmera «@DH3MKa» TOIDKHBI OTPaXkaTh
TOTOBHOCTh M CIOCOOHOCTH OOYHYaIOUIMXCSl PYKOBOJCTBOBATHCS C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIMENH JMYHOCTH, CHCTEMOWH IIEHHOCTHBIX OpWEHTAIMi, MO3UTHBHBIX BHYTPEHHUX
yOeXIEHHUH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIecTBa,
pacmypeHue XU3HEHHOTO OIbITAa M OIbITa JICSATEIBHOCTH B IIPOIECCe PEaTM3allii OCHOBHBIX
HaIpaBJICHUN BOCIUTATEIBHON JEITEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaaHCcKOro BOCIIUTAHMS:

C(OPMHPOBAHHOCTh  T'PAXIAHCKOW TIO3WIUU  OOydaromerocss Kak aKTUBHOIO W
OTBETCTBEHHOT0 4JIeHa POCCHICKOro 00IeCTBa;

NPUHATHE TPAJAULIHNOHHBIX OOIIEYETIOBEUYECKINX T'YMAHUCTHUECKHMX M JIEMOKPAaTHYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpECaX TI'PaKIaHCKOro OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHOM OpraHn3aluy;

YMEHHE B3aWMOJICHCTBOBATh C CONHMANBHBIMH HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKUIMSMHU M Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHHTapHOU M BOJIOHTEPCKOM JIESITEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHUPOBAHHOCTh POCCUNCKOM I'pakJaHCKON MJIEHTUYHOCTH, NaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHIKECHHUSM POCCHHCKHUX
y4E€HBIX B 00J1aCTH (PU3MKH U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMA:

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOT O MIOBE/ICHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIHIO M IPUHUMATh OCO3HAHHBIE PELICHNUS, OPHEHTHPYSICh HA
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEGHHOCTH, B TOM YHCJIE€ B JICITEIbHOCTH YYEHOTO;

OCO3HAHME JINYHOT'0 BKJIaJa B TIOCTPOCHHUE YCTOMYUBOTO Oy/IyIIero;

4) 3¢TeTHYeCKOro BOCIIMTAHMA:

ICTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOYasi CTETHKY HayYHOTO TBOPYECTBA, IPUCYIIETO
(u3nueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpEC K pa3IIHbIM chepam podhecCHOHATEHON eI TETbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (u3MKOIl M TEXHHKOM, yMEHHE COBEpIlaTh OCO3HAHHBIA BBHIOOp Oynymied npodeccun u
peann30BBIBAaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHEI,

TOTOBHOCTh U CIOCOOHOCTh K O0Opa30BaHMIO M CaMOOOpPa3OBaHHIO B 00JIACTH (PU3UKU HA
NPOTSHKEHUH BCEH )KM3HU;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS
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cOPMHUPOBAHHOCTD HKOJIOTUYECKOH KYyJIbTYpHl, OCO3HaHHE TJIO0ATBFHOTO XapakTepa
HKOJIOTHUECKUX MPobIem;

IUTAHUPOBAHKE U OCYIIECTBIICHNE ICHCTBUI B OKPYXKAIOIIEH Cpe/ie Ha OCHOBE 3HAHMS LIEIICH
YCTOWYHMBOTO pa3BUTHUS YEIOBEUYECTBA;

pacIIMpeHHe OIbITa JCSTENBHOCTH HKOJOTMYECKOW HANpaBlICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HaHUH 10 PH3HKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHHUSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3MUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAyYHOH JEATeNbHOCTH, TOTOBHOCTh B IPOIECCE N3YUCHHS (DU3HKH
OCYIIECTBISATH MPOEKTHYIO U HCCIEI0BATENbCKYIO ACATEIbHOCTh HHANBUYAIILHO U B TPYIIIIE.

METAINIPEAJMETHBIE PE3YJIBTATHI

I[Ho3HaBaTebHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornvyeckue a1ecTBUS:

CaMOCTOSTENFHO (OPMYIHUPOBATh U aKTyalH3UpOBaTh MPoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENEIIATh UEIU AEATEIbHOCTH, 3a1aBaTh IApaMETPbl U KPUTEPHUH UX JOCTUKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U IIPOTUBOPEUHUS B paCCMATPUBACMBIX (DU3UYECKUX SBJICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS MaTePHAITLHBIX
U HEMaTEpHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JESITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU NOCIICICTBUIN IEATEIIBHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCIOBHIX pEAThbHOr0, BHUPTYAIBHOTO |
KOMOMHHPOBAHHOT'O B3aMMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIJICHHUE MPU PEIICHUH KH3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS.

BIIQZICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMH TOHATHSMH W METOJAAMH (PU3MUECKOU
HAYKH;

BJIQJICTh HaBBIKAMU Y4Y€OHO-MCCIICAOBATEIbCKOM M MPOCKTHON ACSITEIHHOCTH B 00NAacTH
(hU3HUKHN, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS 3a/1au
(hU3UYECKOro CoNep KaHusl, IPUMEHEHHUIO PA3IMYHBIX METOJIOB MTO3HAHNS,

BJIAJICTh BHJAMH JICATEIIBHOCTH MO IOJIYYECHHUIO HOBOI'O 3HAHUSA, €r0 HHTEPIpPETalHH,
MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3JIaHUU
y4eOHBIX POEKTOB B 00J1aCTH (HU3UKH,

BBIABJIATH NPUYUHHO-CIICIICTBEHHBIE CBS3M U AaKTyaJIU3UpOBaTh 3a7ady, BBIABUIATH
TUIIOTE3Y €€ pelIeHus], HAXOAUTh apryMEHTHI U1 I0KA3aTeIbCTBA CBOMX YTBEPKIACHUM, 3a1aBaTh
MapaMeTpbl U KPUTEPHUU PEILICHUS;

AQHAJIM3UPOBATH MOJYYECHHBIEC B XOI€ PEILICHUS 3a/1a4H PE3yIbTaThl, KPUTHUYECKU OLICHUBATH
HUX JOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 33/1a4H B 00pa30BaTENbHOM 1€ATEIHLHOCTH, B TOM
YHCIIe TIPU U3YICHUU (DU3HKHY;

AaBaTb OLICHKY HOBLIM CUTYAIIUAM, OLICHUBATH HpI/IO6peTéHHLII71 OIIBIT,
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YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEAEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE UJIEH, PEAIaraTh OpUTHHAIIBHBIE TOAXO0/IbI U PEIICHUS;

CTaBUThb HpO6JIeMI>I " 3aJla4¥, JOIMYCKAIOIIHE AJIbTCPHATHBHBIC PCIICHU.

PatGora ¢ undopmanmeii:

BJIaACTb HABbIKAMHW IOJYYCHUA I/IH(bOpMaLII/II/I (1)I/ISI/I‘~I€CKOFO COACpIKaHNA M3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBIATH TOUCK, aHajdu3, CHUCTEMAaTH3alUI0 W
MHTEpIpeTanio HHPOPMALMK Pa3INdHbIX BUJIOB U ()OPM MPECTABIICHUS;

OLIEHUBATH JOCTOBEPHOCTh HH(OPMAIIHH;

UCIOJb30BaTh CpPEACTBA HH(POPMALMOHHBIX W KOMMYHHUKALMOHHBIX TEXHOJIOTUHA B
PCHICHUKN KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OPraHU3allUOHHBIX 3aJdady C CO6JIIOIICHI/ICM
TpeOOBaHMIl SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, MPaBOBbIX U
ATUYECKUX HOPM, HOpM WH(OpMAIIMOHHON 0€30MacCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 COJAEp)KaHUA B pa3IUYHBIX Qopmarax C Y4ETOM
Ha3Ha4YeHUs HH(POPMALIUH U [IEJIEBOW ayIUTOPHH, BRIOUPAst ONTHMAIBHYIO (HOpMY MPEICTaBICHUS
Y BU3YallU3allHH.

KoMMyHuKaTHBHBIEC YyHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBHSL:

OCYIIIECTBJISATH 00IIEHNEe HA YpOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEILHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHMIUKTHBIX CUTYAIlM U CMATYATh KOH(JIUKTHL;

pPa3BEPHYTO U JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUSA C MCIOJb30BAHHEM SI3BIKOBBIX
CPEACTB;

MMOHUMAaTh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHINBUIYaJIbHON paOOTHI;

BBHIOMPATh TEMATUKY W METOJIbI COBMECTHBIX JCUCTBUU C Yy4€TOM OOIIMX HHTEPECOB M
BO3MOKHOCTEH Ka)KJIOr'0 YiICHA KOJJICKTUBA;

MPUHUMATh €M COBMECTHOW JESATEIbHOCTH, OPraHU30BbIBATH W KOOPAMHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIATH IUIAH IEUCTBUN, PACIIPEAEIISAT POIU C YYETOM MHEHUM
YYaCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHON PaOOTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJa M KAXKJOr0 Y4aCTHHKA KOMaHJbI B OOIIMI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE NMPOEKTHI, OIEHUBATh WMJIEW C TO3UIIMU HOBHU3HBI, OPUTHHAIHLHOCTH,
MPaKTUYECKOU 3HAYNUMOCTH;

OCYILECTBJISATh IO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CUTYyalHUsX,
MPOSIBJIATH TBOPUYECTBO M BOOOPaKCHHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHBIC yHUBepcaIbHbIe y4eOHbIE 1eiCTBHSA
Camoopranu3zaums:
CaMOCTOSITENTHO OCYIIECTBIJIATH IO3HABATEIBHYIO JEATEIBHOCTh B OOJNACTH (PU3HKH H
aCTPOHOMUHU, BBISABIIATH POOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOATENIBHO COCTAaBJIATH IIJIAH PEIIEHUs PAcUETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBIMOJTHEHUSI MPAKTUYECKOH paboTbl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEIIOUYTECHH;
JlaBaTh OLEHKY HOBBIM CUTYalLUsIM;

pacipsaTb paMKH yqe6Horo npeaMeTa Ha OCHOBC JIMYHBIX Hpe)IHO'-ITeHI/II\/'I;
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JIeNaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OlICHUBATh TPUOOPETEHHBIN OIBIT;

Croco0CTBOBATH (POPMHUPOBAHUIO U MPOSIBIICHUIO IPYAUIIUH B 00JIACTH (DUZHUKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YMOLMOHAIBLHBII HHTELJIEKT:

JlaBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTb KOPPEKTHBBI B JEATEILHOCTh, OIICHUBATH
COOTBETCTBHE PE3YIIBTATOB LEISM;

BJIQ/IETh HABBIKAMH TTO3HABATENLHON pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX NEHCTBUI
Y MBICITUTEIIFHBIX MTPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHIA;

UCTIOJIb30BaTh MPUEMBI pe(IIEKCUU JUTS OLICHKU CUTYAIlMH, BEIOOpAa BEPHOT'O PEIICHUS;

YMETh OLIECHUBATh PHUCKH U CBOEBPEMEHHO MIPUHUMATH PEIICHHS M0 UX CHIDKEHUIO;

[IPUHUMATb MOTUBBI U ApI'YMEHTHI APYTUX IIPU aHAIIU3€ PE3YJIbTATOB AEATEIIbHOCTH;

NPUHUMATH ceOs1, TOHMMasi CBOU HEIOCTATKU M JOCTOWHCTBA,

IIPUHUMAaTh MOTUBBI X apT'YMEHTHI IPYIUX IIPHA aHAINU3€ PE3YIbTAaTOB NEATEIBHOCTH;

NPU3HABATH CBOE MPABO M MPABO JAPYTUX HA OMIUOKH.

B mponecce NOCTUKCHHUA JINIYHOCTHBIX PE3YJIbTATOB OCBOCHH ITPOrpaMMbI IO (bI/ISI/IKe JJIA
YPOBHSI CpeHET0 O0IIero obpazoBaHUs y OOYYAIOIIMXCS COBEPIIEHCTBYETCS IMOLMOHAIBHBIH
WHTEJUIEKT, MPEAIONIaralonui COpMHPOBAHHOCT:

CaMOCO3HAHUS, BKITIOYAOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE YMOIIMOHAIILHOE COCTOSIHUE,
BHJICTh HANPABJICHUS PAa3BUTHs COOCTBEHHON AMOITMOHAIILHON c(hephl, OBITh YBEPEHHBIM B ce0e€;

CaMOpPCryJIMpOBaHNs, BKIIIOYAOICTO CAMOKOHTPOJIb, YMCHUC IPUHUMATh OTBETCTBCHHOCTD
3a CBO€ TIOBEJICHHE, CIIOCOOHOCTD aJallTUPOBATHCS K SMOLM OHAJILHBIM M3MEHEHUSIM H MTPOSIBIISTH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMM, BKIIOYAKOIIEH CTPEMIICHHE K JOCTIKCHHIO IIETH U yCIeXy,
OIITUMU3M, UHUIUATHBHOCTb, YMCHHC I[ef/'ICTBOBaTI) HUCXO0Os U3 CBOUX BO3MO)KHOCTeﬁ;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAILHOE COCTOSHHUE IPYrHX,
YUYHUTBIBATH €T0 IPU OCYIICCTBICHUHA 06HICHI/I$I, CIIOCOOHOCTD K COYYBCTBHUIO U COICPCIKUBAHHIO,

COLIMATBHBIX HABBIKOB, BKIIFOUYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHUS C IPYTHMH
JTIOAbMHU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peniaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kiacce mpenaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxarb C()OPMHPOBAHHOCTh y 00yUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpPUMEpax pojb U MECTO (U3UKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHOW TEXHUKHM U TEXHOJIOI'MH, B IPAKTUYECKOU
JESITEIbHOCTH JIFOCH;

YUUTBIBATh TPAHUIBI TPUMEHEHHUS HM3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTephalibHas
TOYKa, MHEpLHaJIbHas CUCTEeMa OTCuéTa, aOCONIOTHO TBEPIOE TENO, UJICalbHBIA Ia3, MOAEIN
CTPOEHHMSI Ta30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCYHBIH AJIEKTPUUYECKHUI 3aps]l NpU pEIICHUU
¢u3nyeckux 3a1ay;

pacro3HaBath (GU3NUECKHE SIBICHHUS (TIPOIECCHI) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIECTBA MU DIJIEKTPOJMHAMMKHU:

PAaBHOMCPHOE H PaBHOYCKOPECHHOC HpHMOHHHeﬁHOG JIBUXXCHUEC, CBO60,Z[HO€ nmaacHueE TEII,
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JBUKEHHE IO OKPYKHOCTH, UHEPIIHS, B3auMoJieiicTBue Tei, Auddy3usi, OpOyHOBCKOE JABHKEHUE,
CTPOEHUE XUAKOCTEH U TBEPHBIX TeJ, U3MEHEHHE 00BhEMa Tell NMpU HarpeBaHUH (OXJIaXKICHHUHN),
TEIUIOBOE PABHOBECHE, HCIApEHHe, KOHJICHCAlMsl, TUIaBlIeHUWEe, KPUCTAJUIM3AIUs, KUIICHHE,
BJI&KHOCTH BO3/lyXa, MOBBIIICHUE ABJICHUS ra3a MPU ero HarpeBaHUU B 3aKPBHITOM COCY/IE, CBA3b
MEXJy IapamMeTpaMu COCTOSHHS Ta3a B H30Mpolleccax, JIEKTpH3alusl TeJl, B3aUMOJCHCTBUE
3aps/0B;

OIKCHIBATh MEXAaHWYECKOE NBIKEHUE, MCMONb3ys (U3UUYECKUE BENWYHHBI: KOOpIMHATA,
MyTh, TIEpEMEIICHHEe, CKOPOCTh, YCKOpEHHE, Macca Teia, CHJIa, UMITYJIbC Tela, KHHETHYeCKas
9HEprus, MOTEHIMajJbHas SHEPrus, MeXaHudeckas paboTa, MeXaHHMUYeCKass MOILIHOCTb;, INpHU
OIKCAaHUU MPABUILHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOJIb3YyEMbIX BEIMYHUH, UX 0003HAUEHUS
U eIUHUIIBI, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIIUE NAHHYIO (PH3UYECKYI0 BEIHUUHY C IPYTUMHU
BEJTMYUHAMU;

OIMCHIBaTh M3y4YCHHBIE TEIUIOBBIE CBOWCTBA Tel M TEIUIOBBIC SIBJICHUS, HCIIONB3YA
(¢u3nueckue BEJIMYMHBI: JaBlieHHWE Ta3a, TemIlepaTypa, CpeAHssi KHHETHYecKas DSHeprus
Xa0THYECKOT0 JIBIDKCHHSI MOJIEKYJ, CpEeIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIUIOTHl, BHYTPEHHSAS 2HEprus, padora raza, Kod((UIHUEHT MOJIE3HOr0 JICHCTBUS TEIIOBOTO
JIBUTATEIS; TIPY ONMMCAHHUH MPABIIIBHO TPAKTOBATH (PU3WUYECKHUI CMBICI UCIIONB3yEMBIX BEINYHH,
uX O0O3HAYeHMsS W E€IMHHUILBL, HAXOAUTH (OPMYJIbl, CBA3BIBAIOIINME JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMH BEITMYNHAM,

OIUCHIBATh W3YYEHHBIE AJIEKTPUUECKUE CBOWCTBA BELIECTBA U DJIEKTPUUYECKUE SBICHUS
(mpouecchl), UCHoab3ysl (U3NYECKUE BEIMYUHBI: AJIEKTPUUYECKHI 3apsil, 3JIEKTpUYEcKoe IOoJe,
HaNpsOKEHHOCTh  TMOJIS, IOTEHIMAJ, Pa3HOCTh IOTEHIMAIOB; MPHU ONHCAHUU MPABHIBHO
TPaKTOBAaTh (PUIUUYECKUIM CMBICI HCIIOIb3YEMBbIX BEIUYMH, WX OOO3HAYEHHS] M EIWHUIIBIL;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETHUYUHAMU;

aHAJIM3UPOBATh (PU3UYECKHE IMPOLECCHl U SBICHUS, HCIONB3Yyd (PU3MYECKHe 3aKOHBI U
MPUHIMIBL 3aKOH BcemupHoro tsaroreHus, |, |l u |1l 3akonsr HpioTOHA, 3aKOH coxpaHeHus
MEXaHUYECKOM SHEPTuu, 3aKOH COXPAHEHHsI UMITYNIbCca, MPUHILIUI CYNEPIO3UIIMN CHII, TIPUHITUTT
paBHONPABUsI MHEPIIUAIBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHIECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, Ta30BbIe 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOM SHEpruM TEIUIOBOTO JBMXKEHUS
MOJIEKYJ ¢ a0CONIOTHOW TeMITepaTypod, MEPBBIM 3aKOH TEPMOIMHAMUKH, 3aKOH COXPAaHEHUS
AJIEKTPUUYECKOr0 3apsija, 3aKkoH KynoHa, mpu 3TOM pa3indaTh CIIOBECHYIO (POPMYITUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BRIPAKEHHUE U YCIIOBHS (TPaHUIIbI, 00J1aCTH) TPUMEHUMOCTH;

OOBACHATH OCHOBHBIEC MPUHIIMIIBI ICHCTBUS MAIlIMH, TPUOOPOB M TEXHUYECKHX YCTPOICTB;
pa3iauyaTh yCIoBHs UX 0€30MaCHOTO UCIIOIBb30BAHUS B TTIOBCETHEBHON KHU3HU;

BBIMOJTHATh JKCIEPUMEHTHI M0 HMCCIEIOBAHUIO (DM3MYECKUX SBICHHH W IPOIECCOB C
WCMONB30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHil, MpH O3ToM (HOPMYIHPOBATH
npobieMy/3aady ¥ THIIOTE3Y Y4eOHOT 0 SKCIIEpUMEHTa, COOUPATh YCTAHOBKY U3 IPEJIOKEHHOT O
000pyA0OBaHUs, IPOBOIUTH ONBIT U (YOPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHH, IMPH ITOM
BBIOMPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HCHOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKU
MOTrPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBATh 3aBUCUMOCTH MEXTY (PU3NUECKUMHU BEJIMYMHAMH C UCTIONB30BAaHUEM MPSMBIX
W3MEpEeHUl, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHpPOBATh PE3yJbTaThbl IMOJIYYEHHOMN
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3aBUCUMOCTH (PM3NYECKHUX BEJIMUUH B BUJIE TaOIUIL ¥ IpauKOB, A€TIaTh BBIBOABI 10 pe3yIbTaTaM
HCCIIEIOBAHMSI,

coOmoaTk mpaBuia 0Oe€30MacHOro TpyJda MpPU HPOBEIECHUM HCCIEAOBAaHMM B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeNIOBAaTeIbCKOW M  MPOEKTHOH JeATETBbHOCTH C
HCIOJIb30BaHNEM U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOro 000PYAOBaHMS;

pemath pacy€THble 3aJa4d C SBHO 3aJaHHOW (PU3MUYECKOHW MOJENBIO, HCIONb3Ys
¢u3nyeckre 3aKOHbl M MPUHLUIIBI, HA OCHOBE aHAJM3a YCIIOBHS 3a7jaudl BHIOUPATh (PU3UUECKYIO
MOJieb, BBIICNATH (U3NYECKHE BEIUYMHBI U (OpPMYJbl, HEOOXOIUMBIE sl €€ pelieHus,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOMy4YE€HHOI0 3HaYeHHs! (PU3NUECKON BEIIMUHMHBI,

pelars KayeCTBEHHBIE 3aJa4d: BBICTPAUBATH JIOTUYECKH HEIMPOTUBOPECYMBYIO LIETIOYKY
paccyXJIeHUI C OIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SBICHUS;

UCII0JIb30BaTh P PEIICHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(OpMALIMOHHBIE TEXHOIOT U
JUId TIOMCKA, CTPYKTYPUPOBAHUS, HWHTEPIpPETAMU M MPEJICTaBICHUS Y4eOHOW U HaydHO-
MOMYJSIPHOM MH(OpMAINH, TOTyYeHHON U3 Pa3InYHbIX HCTOYHUKOB, KpUTHYECKH aHAIN3UPOBATh
noJy4aeMyro HH(popMaImo;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YU€HBIX-(PU3HKOB B pa3BUTHE
HayKH, 00BSCHEHHE MTPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUSI 110 (PU3HKE B ITOBCEAHEBHOM KU3HU JJ1s1 00eCTIeUeHU S
0€e30IacHOCTH MpU OOpalleHUH ¢ MPUOOPaMU M TEXHUYECKUMHU YCTPOMCTBAMHU, JIJIs1 COXPaHEHUS
3JI0POBbS U COOJIIOJICHUSI HOPM HKOJIOTHYECKOr0 MOBEICHUS B OKpYXKarollei cpesie;

pa0oTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IUIaHUPOBaTh paboTy
TPYIIBL, PAlMOHATIBHO pACHPENeNATh O0S3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsX, aJ€KBAaTHO OLICHMBATH BKJIAJ Ka)KIOTO M3 YYaCTHUKOB T'PYIIILI B
peleHre paccMaTpUBaEMO POOIIEMBI.

K xoniy oOyuenust B 11 kJacce mpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C()OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUN:

JIEMOHCTPHUPOBATh Ha MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHMKU W TEXHOJIOTHM, B IPAKTHYECKOU
JIeATeIbHOCTH JIFOJIEH, IEIOCTHOCTh M €JMHCTBO (pU3MUYECKON KapTUHBI MUPA,

YUUTHIBaTh TPAHUIBl TPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJEe: TOUYeUHBIN
AEKTPUYECKUH 3apsij, J1yd CBETA, TOUEUHBIN HCTOUYHUK CBETA, AIEPHAS MOJEIb ATOMA, HYKJIOHHAs
MO/IENIb aTOMHOT'O si/ipa MPH pellieHNH (PU3HUYECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKUE SBICHUS (IIPOIECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
9JIEKTPOAMHAMHUKU U KBAaHTOBOM (DM3MKM: 3JIEKTpUYECKask MPOBOANMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE [JCHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, JJIEKTPOMAarHWTHAas
WHIYKLIHs, ACWCTBHE MAarHUTHOIO IIOJs HAa IPOBOAHMK C TOKOM M JBWKYILUMICS 3apsn,
3JIEKTPOMAarHUTHbIE KOJI€OaHUs U BOJIHBI, IPSMOJIMHENHOE pacpoCTpaHEHUE CBETa, OTPAKEHUE,
nperomwsieHue, uHTepdepeHuus, audpakuus U MOAApU3alus CBeTa, JHUCIEpPCUs CBeTa,
dhoroanexrpudeckuii 3¢pdext (poroaddexT), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aTOMa BOAOPOJa, ECTECTBEHHAs! U UCKYCCTBEHHAs PAIMOAKTUBHOCTD;

OIMCBIBAaTh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHUE,
INEKTPUYECKYIO ITPOBOAMMOCTD PA3IUYHBIX CPEN) U BJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONb3ysd (U3NYECKHUE BEJIUYMHBL: JJIEKTPUYECKUI 3apsij, cuja TOKa, 3JIEKTPUYECKOoe
HaIpspKEHUE, JIEKTPUYECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
Onepatop 340 000 "KomnaHus "TeH3op"
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paboTta Toka, MHAYKLUHMS MarHUTHOrO Mojs, cuia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl DJIEKTPUYECKOrO0 M MArHUTHOTO TOJIEH, MEepUoJ W 4YacToTa KoleOaHWil B
Kose0aTeIbHOM KOHTYpE, 3apsj U cujla TOKa B MPOIECCe TapMOHUYECKUX AJIEKTPOMATHUTHBIX
KoneOaHui, (POKYyCHOE PpacCTOSHHE M ONTHYECKas CWJIa JIMH3bL, MPH ONMUCAHWU TPABHIBHO
TPaKTOBAaTh (PUIUUYECKUIM CMBICI HCIIONB3YEMbIX BEIWYMH, UX OOO3HAUEHUS U EIUHUIIBL,
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOINNE JAHHYIO (U3NUYECKYIO BEIMUUHY C APYTUMU BEIIMUNHAMU;

ONUCHIBAaTh HW3Y4YCHHBIC KBAHTOBBIC SIBICHHS U TIPOIECCHI, HCIONB3Yys (U3NUECKUe
BEJIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrUs W
UMIynsCc (GOTOHA, TMEPUOJ MOJypaclajna, DHEPrHus CBSI3U aTOMHBIX siep, MPH ONMUCAHUU
MPaBUJIBHO TPAaKTOBAaTh (PU3WYECKUN CMBICI HCIIOIBb3YyEMbIX BEJIMYMH, HX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (U3HUYECKYIO BEIUYMHY C JPYTHMH
BEJTMYMHAMU, BBIUUCIISITh 3HAU€HUE (PU3NYECKON BETUYUHBI;

aHAIM3UPOBATh (PU3UYECKHE IMPOLECCH U SBICHUS, HCIONB3YyS (DU3MYECKHe 3aKOHBI H
NpUHLMIBL:  3ak0OH OMa, 3aKOHBI IIOCJIENOBATEIbHOIO M  MAPAUIETBHOTO COEOUHEHUs
NPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3aKkOH 3JEKTPOMAarHWUTHOW HWHAYKIMHU, 3aKOH
MPSIMOJIMHEMHOI0 PaciIpOCTpaHEHUsl CBETA, 3aKOHbI OTPAKEHHUS CBETA, 3aKOHbI MPETOMIICHHS
CBeTa, ypaBHEHHE DUHIITEHHA TSt oT0dPPeKTa, 3aKOH COXPAHCHHSI SHEPTUH, 3aKOH COXPaHCHUS
HMITYJIbCA, 3aKOH COXPAHEHHUs SJIEKTPUUYECKOIr0 3apsia, 3aKOH COXpPAaHEHHsS MAacCOBOrO YHMCIIA,
noctynaTel bopa, 3akOH paguMoOaKTUBHOIO paclajga, MpU 3TOM pa3iuyaTh CIOBECHYIO
(hOpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIBI, OOIACTH)
IIPUMEHUMOCTH;

OTpPEENATh HAIpaBIECHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIsi MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuiibl JlopeHiia;

CTPOUTH U OMHCHIBATh U300paXKEHHE, CO3JaBaEMOE IIJIOCKUM 3epKajioM, TOHKOU JINH30;

BBIMIONHATh SKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SBJICHHUN M IPOLIECCOB C
WCIIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX H3MEPEHHil: mpu 3TOoM  (HOpMYIUpOBaTh
npobieMy/3aqauy v TUIIOTe3y yueOHOro IKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEI0KEHHOT O
000pyI0BaHUs, TPOBOJUTE OMBIT U (DOPMYIUPOBATH BHIBOJIBL;

OCYILIECTBIISITh TPSMbIE W KOCBEHHBIE H3MEpPEeHHs] (PU3MYECKUX BEIUYUH, MPH HTOM
BBIOMPATh ONTUMAJIBHBIA CIIOCOO H3MEPEHHS W HCIONB30BaTh HW3BECTHBIE METOJbI OICHKH
MIOTPELIHOCTEH U3MEPEHU;

HCCIIEZIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C HCIOIb30BAHUEM MPSMBIX U3MEPEHUII:
MPU TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATh PE3yJIbTAThl MOJYYCHHON 3aBUCHMOCTHU
(¢u3nuecKux BENWYMH B BHUAE TaOMUIl M TrpapuKoB, [elaTh BBIBOABI IO pe3yjibTaTaMm
HCCIIEI0BAHMS;

coOmoaTh TMpaBWia 0€30MacHOr0 TpyAa MPH MPOBEICHUU HCCIEIOBAHUNA B paMKax
y4eOHOro DKCIEpUMEHTa, YYeOHO-MCCIEeIOBAaTEIbCKOW M  IMPOEKTHOW JIEATENHHOCTH C
WCMONB30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1a0OPaTOPHOT'0 000PYAOBAHUS;

pemiate pacu€THble 3aJaydl C SIBHO 3a/JlaHHOM (U3UYECKOW MOJENbI0, HCIOIb3YS
(u3nuecKre 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/1a4ll BHIOMPATh (PU3UUECKYIO
MOJIeb, BBIICNIATH (U3NYECKUE BEIMUMHBI M (OPMYJbl, HEOOXOAWMBbIE Al €€ pelleHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEATbHOCTD MOJIYICHHOTO 3HAUCHUS (PU3UIECKON BETHYNHBI,

peuiaTh KayeCTBEHHbIE 3aJayd: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUUBYIO LIEMIOYKY
paccyXJeHUH C OIOpOi Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;
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VICTIOJIB30BAaTh ITPY PEIICHUN YICOHBIX 3a]1a4 COBPEMEHHbIC HH(POPMAIIOHHBIC TEXHOIOTHH
JUIL TIOUCKA, CTPYKTYPHPOBAHHWS, HMHTEPIPETAlMH W TPEACTaBICHUS y4eOHOW M Hay4yHO-
HOMYISIPHOI HH(POPMALIUK, OITYYSHHOH U3 Pa3IMYHBIX HCTOYHUKOB, KDUTHYECKH aHATN3UPOBATh
noJy4aeMyro HH(popMaImo;

OOBSICHAITh MPUHIUIIBI JIGHCTBUS MAllIMH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3InyaTh
YCJIOBHSI UX 0€30ITaCHOI0 MCIIOJIb30BaHMUS B IOBCEHEBHOM JKU3HH;

IPUBOIUTH MPUMEPHI BKJIAZa POCCUHCKUX M 3apYOCIKHBIX yUEHBIX-(H3UKOB B Pa3BHUTHE
HAaYKH, B 00BSCHEHUE MPOIIECCOB OKPYKAIOIIECI0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

YICTIONIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HMKE B TIOBCETHEBHOM KU3HH JUIs1 00€CTICUEHHSI
0e30I1acHOCTH IIPU 00palleHHH ¢ MIPUOOPAMH M TEXHHYECKUMHU YCTPONCTBAMU, JUIS COXPAHCHHUS
3JI0pPOBbBsSI U COOJIFOICHHSI HOPM SKOJIOTHUECKOTO MOBENICHUS B OKPY KaIOILEH cpeie;

paboTaTh B TPYIIIE C BBIIOJIHEHUEM Pa3IMYHBIX COL[HATBHBIX POJICH, IUTAHUPOBATH paboTy
IpyNNbl, palMOHAIBHO paclpedesaTh OO0S3aHHOCTM M IUIAHMPOBAaTh JESTEIbHOCTH B
HECTaH/IAPTHBIX CHTYaIUsX, aJeKBaTHO OLICHMBATh BKIJIAJ KaXJOrO W3 YYAaCTHHKOB IPYIIbI B

peleHre paccMaTpuBaeMOil IPOOIIEMBI.
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10 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudposbie
Ne n/n P Kontpoabnusie | JlaGopaTopHbie (mpp )
NporpaMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O IIO3HAHUS
Bbubnuorexa [JOK
1.1 ®u3uKa 1 METOAbI HAYYHOI'O MO3HAHHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3znea 2. MEXAHUKA
bubmmoreka [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
. 1
22 Auramika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM 9 1 bubnunoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmmoreka [JOK
32 OCHOBBI TEPMOAMHAMHIH 10 L https://m.edso0.ru/7f41bf72

JIOKYMEHT MOZAMNUCAH /IEKTPOHHOM MOAMMUCHIO
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33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6mmoreka IIOK
' ®a3oBbIe MEPEXOJIbI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pazpnen 4. DJIEKTPOJUHAMUKA
bub6nmoreka [JOK
41 UeKTpocTaTika 10 1 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN nekTpuyeckuil ToK. Toku B 12 1 ) bu6mmoreka [IOK
' pa3IUYHBIX Cpelax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 6
[MPOTPAMME
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11 KJIACC

KoauuyecTBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB 1 TeM nugpoBbIe
Ne /i P Koutponbubie | JlaGopaTopubie (mupp )
MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTtHoe nose. JNeKTpOMarHuTHas 11 1 3 bu6muoreka ITOK
' UHYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKkue 1 3JIEKTPOMarHuTHhHIE 9 1 bubnuoreka [IOK
' KoJeOaHust https://m.edso0.ru/7f41c97¢
59 MexaHu4ecKue U 3JIEKTPOMarHuTHbHIE 5 1 bubmuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3aen 3. OCHOBBI CIHHEITMAJIBHOM TEOPUY OTHOCUTEJIBHOCTH
31 OCHOBBI CTIEIMATBHON TEOPUU 4 1 bubnuoreka [IOK
' OTHOCUTEIBHOCTH https://m.edso00.ru/7f41c97¢
Hroro mo pazneny 4

Pazgen 4. KBAHTOBAS ®U3UKA
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4.1 DJIEeMEHTBHI KBAHTOBOM ONTUKH 6 bubmorexa [JOK
' https://m.edsoo.ru/7f41c97¢c
bu6nmmoreka [JOK
4.2 Crpoenne aroma 4 https://m.edso00.ru/7f41c97¢c
bubmuoreka [JOK
4.3 ATOMHOE 571pO S https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

bu6mmoreka [JOK

5.1 DJIeMEHTHI ACTPOHOMHH M aCTPOPHU3UKH 7 httos://m.edsoo.ru/7fA1c97c

Wroro no pazneny 7

Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

bu6nuoreka [JOK
6.1 OBobmaiomee nosTopenue 4 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O0 68 3 -
I[TPOIT'PAMME
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KIJACC

Kon
nposep
s1EMOT0
pe3yJib
TaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pa30BaTe/bHOI
NMPOrpaMMbl CpeIHero o0mero 00pa3oBaHus

JleMOHCTpUpOBaTh Ha INpUMeEpax poib U MecTO (U3UKU B (POPMUPOBAHUH COBPEMEHHOM
10.1 Hay4HON KAapTUHBI MUDPA, B PA3BUTHUHM COBPEMEHHOM TEXHWKU U TEXHOJOIMH, B IPAKTUYECKOU

JIEeATeIbHOCTH JII0aeH

YuuThIBaTh TPAHUIIBI TPUMEHEHUS! U3YUYCHHBIX (PU3MUECKUX MOJCNICH: MaTepuaibHas TOYKa,
10.2 MHEepLHaJIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPOE TEJO, UCANIbHBIN ra3; MOAEIU CTPOCHUS

ra3oB, XHUIKOCTEHM W TBEPABIX TEJ, TOYEUHBIM HIIEKTPUYECKUN 3apsl — IpPU PELICHUH

bu3nIecKuX 3a1a4

Pacno3naBath (usnueckue sBiIeHUs (Hpolecchl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEIIECTBA U AIEKTPOJUHAMUKH:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSIMOIMHEWHOE JBH)KEHHE, CBOOOJHOE MaJieHHe Ted,
JBM)KEHUE IO OKPYXXHOCTH, HWHEpLus, B3aumopewcTBue Tten; audpdysus, OpoyHOBCKOE
10.3 JBUKEHUE, CTPOEHUE KHUJIKOCTEH M TBEPABIX TeJ, U3MEHEeHHEe 00bEMa Tesl MPU HarpeBaHUH
(oxyaxaeHuu),  TEIJOBOE  paBHOBECHE,  HUCIApEeHUe,  KOHJACHCAlus,  IUIaBIICHUE,
KpUCTAJUIN3alUs, KUIIEHUE, BJIAKHOCTb BO3/yXa, IIOBBIILICHWE JaBJICHUS Ta3a IpU €ro
HarpeBaHMM B 3aKpBITOM COCY/JIE, CBSI3b MEXAY IapaMeTpaMU COCTOSIHUS r'a3a B U30Ipolieccax;

QJICKTpU3alus TCI, B3aHMOZ[efICTBHe 3apsaa0B

OnuceIBaTh MEXaHMYECKOE IBWKEHUE, UCTIONB3Ys (PU3NUecKre BETUYUHBI: KOOPIUHATA, TYyTh,
nepeMenieHne, CKOpocTb, yCKOPEHHUE, Macca Tela, CHIla, UMITYJIbC Tejla, KHHETHYeCKast YHeprus,
10.4 MOTECHIIMAIbHAS SHEPIus, MeXaHW4eckas paboTa, MEXaHWYECKas MOIIHOCTh; MPHU OMHCAHUU
' IPaBWIbHO TPAaKTOBATh (U3UYECKUN CMBICI HCIOJb3YEMbIX BEIUYHMH, UX OOO3HAu€HUS U
€IMHULIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO BEIUYHMHY C JPYTHUMHU

BEJIIMYNHaAMH

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOICTBA TEJI U TEILIOBBIC SABJICHUS, UCIIOJIB3YA (bl/ISI/ILIeCKI/Ie
BCJIIMYUHBI: JAaBJICHUC Ia3a, TEMIICpAaTypa, CpCAHAA KHHCTHYCCKAA SHCPrud XaoTHYCCKOI'O
10.5 ABUKCHHUA MOJICKYJI, CpCAHCKBAaJApaTH4YHAsd CKOPOCTHL MOJICKYJI, KOJINYCCTBO TCIJIOTHI,
BHYTPCHHSAA SHCPTUA, pa60Ta rasa, KOB(I)(I)I/ILII/ICHT IMOJI€3HOT'0 ASHCTBUS TEILIOBOIO ABUT'aTCIIA,

IIpu ONHCAHUU NPABUJIIBHO TPAKTOBATH (I)PI3H‘ICCKHIZ CMBICJI HCIIOJB3YEMbIX BCIIMYUH, HUX
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0003HaUYCHUS | CAWHUIIBI, HaAXOAUTb (I)OpMYJ'H:I, CBA3BIBAOIIUEC NAHHYIO (I)I/I3I/I‘{CCKYIO

BCIIMYMUHY C IPYIr'UMHU BCIMNYNHAM

OnuceiBaTh HU3YUYCHHBIC OJICKTPHYCCKUC CBOMCTBA BCIICCTBA W JJICKTPUYCCKHUE SBJICHUA
(mporiecchl), UCHOAB3YS GU3NYECKUE BEIIMUMHBI: AIEKTPUUECKUI 3apsl, dJEKTpHUUecKoe ToJe,
10.6 HalpsDKEHHOCTh  TTOJISI, IMOTEHLUAN, PA3HOCTh IIOTEHIMAJIOB;, IIPU ONMCAHUM IIPABUJIBHO
TPAaKTOBATh (1)I/ISI/I‘I€CKI/II\/'I CMBIC]T HCIIOJIB3YCMbIX BCJIMYUH, HX o0o3HaueHuss COVMHULBI,

yKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU

aHAIM3UPOBaATh (DM3MUECKUE TMPOLECCHl U SIBICHUS, WCIONb3yd (U3NYECKUE 3aKOHBI H
OPUHIUIBL: 3aKOH BcemupHoro tsaroreHus, |, Il u Il 3akonsr HeroTOHA, 3aK0H coxpaHEHHS
MEXaHUYECKOW IHEPTUH, 3aKOH COXPAHEHUS UMITYIIbCA, TPUHIIUI CYTIEPIO3UIINN CHUJIT, TIPUHITUTT
10.7 paBHOIIPaBUs HHEPIIUATBHBIX CUCTEM OTCUYETA; MOJIEKYIIIPHO-KUHETHUECKYIO TEOPHIO CTPOSHUS
' BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEAHEW KHUHETHMYECKOW SHEPTUU TEIUIOBOTO JBUKEHUS
MOJIEKYJI C a0COTIOTHOW TeMIepaTypoil, MepBhlid 3aKOH TEPMOJUHAMUKH; 3aKOH COXpPaHEHHS
JJIEKTPUYECKOr0 3apsna, 3akoH KyloHa; mpH 3TOM paznuvarh CIOBECHYIO (OPMYIHPOBKY

3dKOHa, Cro MaTEMAaTUYCCKOC BBIPAKCHUC U YCIIOBUA (FpaHI/ILIBI, O6J'IaCTI/I) MNPUMCHUMOCTHU

10.8 OOBSICHATH OCHOBHBIE NMPUHIUIBI ACUCTBUS MAalllMH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB;

pasiinyaTth yCIOBUA UX 0e30MacHOro NCIOJIL30BaHUS B HOBCG)IHGBHOﬁ KHN3HH

BBIMONHATE 3KCIEPUMEHTHl IO HCCIEAOBAHUIO (U3UYECKUX SBJICHUM U TPOLIECCOB C
10.9 UCIIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX H3MEPEHHUi; mpu 3ToM (hopMynupoBaTh Mmpobdiaemy
(3amauy) W rumoredy ydeOHOro SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 IPEATI0KEHHOTO

O6OPYI[OBaHI/ISI, MPOBOAUTDH OIIBIT U (I)OpM}/J'II/IpOBaTB BBIBOJbI

OcCyIIecTBIISATh MPSIMbIE ¥ KOCBEHHBIC M3MEpeHHs (U3UUSCKUX BEIMYHH; MPH 3TOM BBIOMPATH
10.10 ONITUMAJIBHBIN CIIOCO0 M3MEPEHUS U UCTIOIB30BaTh N3BECTHBIE METO/IBI OIEHKH MOTPEIIHOCTEH

WU3MEpPEHUN

HccaenoBaTh 3aBUCHMOCTHU MCKAY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYMHAMU C HCIIOJIb30BAHUCM IPSAMBIX
10.11 HSMGPGHHﬁ; Ipu 3TOM KOHCTPYUPOBATH YCTAHOBKY, Q)HKCI/IpOBaTL PE3YJIbTAThI HOJ'Iy‘ICHHOfI
3aBUCHUMOCTHU (I)I/I3I/I‘leCKI/IX BCJINMYHMH B BHIC Ta6J'II/II_I n I‘pa(bI/IKOB, ACJIaTb BBIBOABI II0

pe3yiibTaTaM UCCIICAOBAHUSA

Cobmogath npaBuiia 0€30MacCHOro TpyAa MpH MPOBEACHUU UCCIEAOBAHUIN B paMKax y4eOHOT0
10.12 IKCIIEPUMEHTA, Y4eOHO-UCCIICIOBATEILCKON U MPOSKTHOW NEATEIHHOCTH C UCIOIh30BAHUEM

U3MEPUTENLHBIX YCTPOUCTB M J1a00paTOPHOT0 000pYI0BaAHUS

Pemate paC‘IéTHHe 3aJa4yu C sBHO 3a,I[aHHOI7I (bHBPI‘*IGCKOfI MOJCJIbIO, UCIIOJIb3Ys Q)HSI/IIICCKI/IG

10.13 3daKOHbI W IIPUHOMUIIBI; HA OCHOBC aHaJIM3a YCJIOBHA 3ada4Hn BBI6I/IpaTB (bI/ISI/I‘IeCKYI-O MOICIIb,
BBIACIATH (bl/ISI/I‘IeCKI/IC BCINYHNHBI U Q)OpMy.]'ILI, HCO6XOI[I/IMI>IG s eé peIICHUA, IIPOBOAUTDH

paC‘IéTbI " OCHHUBATBH PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAUYCHUS (I)HSHHGCKOﬁ BCIINMYHHBI
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10.14 Pemiate kadecTBEeHHBIE 3aJayu: BBICTpanBaTh JIOTHYCCKNU HCIPOTUBOPCUUBYIO MCIOYKY

paccyxcz[eHI/Iﬁ C OHOpOfI Ha U3YYCHHBLIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/I€ SABJICHUA

Hcnonp3oBaTh MpH pelieHnu yueOHbIX 3a/1a4 COBpEMEHHbIE NH(POPMAIOHHbIE TEXHOJIOTUU IS
10.15 MOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMU U TIPECTABICHUS YUeOHON U HAyYHO-TIOMYJISIPHOMN

uH(pOpMaIMKM, TMOJYYEHHONM W3 pa3jIMYHbIX HCTOYHUKOB; KPUTUYECKH aHAIU3UPOBATh

HOJTy4aeMyr0 HHPOpMaIIIIO

1016 [IpuBoANTE MpUMEPHI BKIIaAa POCCUMCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,

00BSICHEHHE MMpoIcCCOB OKPYKAOIICTO MUPA, B PA3BUTUC TCXHUKHU U TEXHOJIOT U

Hcnonp3oBaTh TeOpeTHYECKHUE 3HaHUS N0 (PU3HMKE B MMOBCEHEBHOHM JKU3HU IS 00ECTICUSHHS
10.17 Oe3omacHoCTH IpU oOpallieHuu ¢ IpuOopaMu U TEXHUYECKUMHU YCTPONCTBAMHU, [l COXPaHEHUSI

3/10pOBBS U COOJIIO/IEHUSI HOPM 3KOJIOTUYECKOT0 MTOBEJCHMS B OKpY Kalolel cpesie

PaGoraThk B rpymnme ¢ BBIIOJHEHHEM PA3IUYHBIX COLMAIBHBIX POJIeH, IUIaHUPOBATh pPaboOTy
10.18 IpYNIbl, pPAlMOHAIBHO paclpeaeisTh OOS3aHHOCTH U IUJIaHUPOBATh JAESITEIbHOCTh B
HECTAHJAPTHBIX CUTYalUsAX, aJleKBaTHO OLIEHUBATh BKJIAJl Ka)KJOI0 U3 YYaCTHUKOB I'PYIIIBI B

pellieHrne paccMaTpPUBAEMOI MpoOIeMbl

11 KJIACC
Kon
nposep .
IIpoBepsiemble npeiMeTHBIE Pe3yJILTATHI OCBOEHUSI OCHOBHOI
HEMOTO 00pa3oBaTe/IbHOI MPOTrPaAMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJib
TaTa
JleMoHCTpUpOBaTh Ha MpUMEpax pPoiab U MeCTO (PU3UKU B (OPMHPOBAHUU
111 COBPEMEHHOW Hay4yHOI KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOI TEXHUKU U
' TEXHOJIOTH, B MPAKTUUYECKON JESATEIbHOCTH JIIOIEH, 1IETOCTHOCTh U €IMHCTBO
buznyecKoil KapTUHBI MUPA
Y4uuThIBaTh TPaHULBI MPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJEICH:
11.2 TOUYCYHBIN NEKTPUUSCKUN 3apsi, sSAepHas MOJEIb aTOMa, HYKJIOHHAsT MOJIENb
aTOMHOT'O si/Ipa MPH peleHNH (PU3NYECKHX 3a/1a4
PacrioznaBaTh ¢usnueckue sBICHHUS (TMPOIECChI) U OOBSICHATH WX HA OCHOBE
3aKOHOB  JJICKTPOJMHAMMKM M KBAHTOBOM  (DU3MKHU:  3JIeKTpUUYecKas
113 MIPOBOIUMOCTb, TEMJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE JICMCTBUS TOKA,
' B3aMMOJICMCTBE MAarHUTOB, JJCKTPOMAarHWTHas WHAYKUHUA, JeWCTBHE
MarHUTHOTO TIOJsl HAa TMPOBOAHHUK C TOKOM W JABWXKYILIUHCA 3apsf,
3JIeKTPOMAarHuTHbIE KOoneOaHusi M BOJHBI, MPSIMOIMHEHHOE PachpOoCTpaHEHUE
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CBETa, OTPaXCHHUE, IPeJIOMIICHUE, HHTepPepeHIIHs, TU(PAKIIHS U MOJIAPU3ALIUS
CBeTa, AucIepcus cBeta, horodnekrpudeckuii 3¢ ekt (porodrddexr), cBeToBOC
JaBJICHUE, BO3HUKHOBEHHE JIMHEHYATOrO0 CIEKTpa aroMa BOJOPOJA,

CCTCCTBCHHAA U UCKYCCTBCHHAA PAAUOAKTUBHOCTD

114

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBA (SHCKTpI/I‘ICCKI/IC, MAarHuTHBIC,
ONTUYECKUE, DJIEKTPUYECKYI0  IPOBOAUMOCTb  pa3IMUHBIX  Cpea) U
3JIEKTPOMAarHUTHBIE SBJIEHUS (IIPOIECCHI), UCNONIb3Ys (PU3HMUECKHE BETUUUHBIL:
AJIEKTPUYECKUH 3apsi], CHIIa TOKA, 3JIEKTPUUECKOE HAIIPSKEHHE, SJICKTPUUECKOE
COMPOTHUBJIEHUE, pa3HOCTh moTeHnuanoB, JJIC, pabora TOKa, HWHAYKIUS
MAarHuTHOIO II10Jd, CHJIa AMnepa, CHJIa HopeHua, HHAYKTUBHOCTH KaTyIIKH,
SHEPTHs PIAECKTPUISCKOTO U MArHUTHOTO TOJICH, TIEPHOJ U YacTOTa KOJIeOaHU
B Kosie0aTeIbHOM KOHTYpE, 3apsifi U cuja TOKa B IPOLECCe TapMOHUYECKUX
3JIEKTPOMAarHUTHBIX KoNeOaHWi, (HOKYCHOE pacCTOSHHE U ONTHYECKas cuia
JUH3bI, TMpPU ONMCAHUU MPABWIBHO TPAKTOBaTh (U3UYECKUNH  CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS U €IUHUIIBL; YKa3bIBaTh (GOPMYIIbI,

CBS3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEJIMYUHAMU

115

OnuceiBaTh M3YyYEHHbIE KBAaHTOBBIE SIBIIEHUS U IPOLIECCHI, HCIOIb3YS
¢u3nyecKre BETMUNHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI U
4acToTa CBETa, HHEPTHs U UMIYJIbC (POTOHA, MEPHOJ] MOJIypacnaaa, SHeprus
CBSI3M aTOMHBIX SJiep; NMPU OMHMCAHUU TNPABUWIBHO TPAKTOBATh (PU3NUECKHUIT
CMBICJT UCHOJb3YEMBIX BEIUYMH, UX OOO3HAUEHHUS M E€AMHUIIbI; YKa3bIBaTh
dopMysBl, CBSI3BIBAIOLIME MaHHYIO (U3UUYECKYI0 BEIMYMHY C JAPYTUMHU

BCINYMWMHaMU, BBIYHUCJIATHh 3HAUYCHUC (bmnqecxoﬁ BCINYUHBI

11.6

AHanu3upoBaTh (pU3MUECKHUE MPOLIECCHl U SBJICHUS, HUCIONB3YS (pu3mveckue
3aKOHBl M MNPUHLUMOBL 3aKOH OMa, 3aKOHBI IOCJIEJOBATEIBHOTO H
[apaJljIeIbHOIO COEMHEHHs NPOBOAHUKOB, 3akoH Jlxoyna — JleHna, 3akoH
9JIEKTPOMarHUTHOM MHIYKLUHU, 3aKOH IHPSMOJIMHEHHOrO pacHpOCTpaHEHUs
CBETa, 3aKOHbl OTPAXXCHMsI CBETA, 3aKOHBI IIPEJIOMJICHUS CBETa, ypaBHEHHE
OvHmreitHa s dorodddexTa, 3aKOH COXpPAaHEHUS DSHEPruu, 3aKOH
COXPAHEHHUsl HMMIIYJIbCA, 3aKOH COXPAaHEHUsS 3JEKTPUUYECKOro 3apsiaa, 3aKOH
COXPAaHEHHUs MAacCOBOr0O 4YKcCla, MOCTyaarbl bopa, 3aKOH pajnoaKTUBHOIO
pacrajga; MpU 3TOM pa3IudaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa, €ro

MaTEeMaTHYECKOE BBIPAKECHHUE U YCIOBHS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJISITB HaIlpaBJICHUEC BCKTOPA MHAYKIUH MATrHUTHOT'O ITOJIA ITPOBOJIHUKA C

TOKOM, cHJIbl Amriepa u cuisl JIopeHna
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11.8

CTpOI/ITB " OIMHNCBIBATH I/1306pa)KCHI/IC, CO31aBaC€MOC IJIOCKHUM 3CPKAJIIOM, TOHKOM

JINH30H

11.9

BrimmonsaTe OKCIICPUMCEHTBI 110 MCCICIOBAHUIO (bH?)I/I‘ICCKI/IX SBJICHUN U
MpoucCCOB C HCIIOJIBb30BAHHUEM IIPAMBIX MU KOCBCHHBIX I/ISMepeHI/If/'I; IIpu 5TOM
dbopMmynupoBath TpolieMy (3aady) W THUIOTE3Y Y4EOHOro JKCIEPUMEHTA,
coOupaTh yCTAaHOBKY W3 MPEUIOKEHHOT'0 000pPYIOBaHUS, MPOBOJUTH OIMBIT U

(bopMyIUpPOBaTH BHIBOJIBI

11.10

OCYL[IGCTBJ'I}ITB NpsAMBIC U KOCBCHHBIC U3MCPCHUA (pI/I3I/ILIeCKI/IX BCJIIMYHMH, IIpU
9TOM BLI6I/IpaTB ONTUMAJILHBIA CITOCO0 HU3MEPCHHUA U UCIIOJIb30BATh U3BCCTHBIC

MCTOAbI OLICHKH HOFpeIHHOCTeﬁ H3MepeHHﬁ

11.11

HccnenoBarh 3aBUCUMOCTH (PU3MUECKUX BEJTMYHMH C MCIIOJIIb30BAHUEM IPSIMbIX
M3MEPEHMI; IPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUPOBATh PE3YJIbTAThI
MOJy4YEHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUJE TAOIUL U rpapuKoB,

ACJIaTh BBIBOABI IO PE3YyJIbTaTaM UCCICAOBAHUA

11.12

CO6J'IIO)IaTL IIpaBuJIa 0e30I1acHoro TpyAa 1pu IMpOBECACHUHU HUCCIEeJOBAHUN B
paMKax yqe6Hor0 OKCIICPUMCHTA, y‘Ie6HO'I/ICCJ'IeI[OBaTeJ'IBCKOI7I u HpOGKTHOﬁ
ACATCIIBHOCTH C HUCITIOJIB30BAHHUEM HU3MCPUTCIIbHBIX yCTpOﬁCTB u

1abopaTopHOro 000pyAOBAHUS

11.13

Pemrats pacuérHble 3a7a4u ¢ SIBHO 3a/IaHHON (pU3HUECKON MOIENBIO, UCTIONB3YS
¢u3nyecKkue 3aKOHbI W MPHUHIMIBL, Ha OCHOBE aHalM3a YCJIOBMS 3a7auu
BbIOMpaTh (PU3HUECKYIO MOJIENb, BBLACAThH (PU3NUECKHE BETUYUHBI U POPMYIIBI,
HE00XOUMBbIe ISl €€ pelIeHts], MPOBOJUTh PAacUEThl U OLIEHUBATh PEAIbHOCTD

MOJTYYEHHOT'0 3HAYCHUsT (PU3NIECKON BETMUNHBI

11.14

Pemrate kauecTBEeHHEBIC 3aJlavu: BBICTPAUBATDL JIOTHUYCCKU HCIIPOTHUBOPCUUBYIO
HOCIIOYKY paCCy')KI[CHI/Iﬁ C Ol'IOpOI‘/JI Ha U3Y4YCHHBIC 3aKOHBI, 3dKOHOMCPHOCTH U

(1)1/131/1%01(1/16 SABJICHUA

11.15

Hcnonp30BaTh NpH pemeHu yaeOHbIX 3a7ad COBpEeMEHHbIE HH(POpMaIMOHHBIE
TEXHOJIOTMM  JUId  IIOMCKA, CTPYKTYPUPOBAaHMS, HHTEpPIpETALUUd U
npeCTaBiIeHUs y9eOHON 1 HayYHO-TIONMYJISIPHOW MHPOPMAIINH, TOTYyICHHOH U3
Pa3JIMYHBIX  HMCTOYHMKOB; KPHUTHYECKM  aHAIM3UPOBATh  IOJYy4aeMYIO

MH(pOpMaIIO

11.16

OOBSICHATH IMPUHIUIIBI HeﬁCTBHﬂ MalluH, HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB;

pas3iinuaTtb yCJIOBUS UX 0e30MacHOro NCIOIL30BaHUS B HOBCCHHGBHOﬁ KHN3HHU

11.17

[IpuBoANUTH MpUMEPHI BKJIAa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOMIETO MUPA, B Pa3BUTHE

TEXHUKUA U TEXHOIOTHI
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Hcnons3oBaTh TCOPCTUYCCKHUEC 3HAHUA 10 (I)I/I3I/IKC B NOBCEIHEBHOM KU3HU IS

obecriedeHus1 0€30MacCHOCTH MPH OOpaIlleHUH ¢ MPpUOOpaMU U TEXHUYECKHUMHU

1118 yCTpOICTBaMHU, sl  COXPaHEHUS 3J0pOBbS U COONIIOJICHHS  HOPM
JKOJIOTMYECKOr O IIOBEACHUS B OKPYKAIOLLEH cpee
PabGoratb B Tpymnme ¢ BHINOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH,
11.19 IUTAHUPOBaTh pabOTy TPYINIbL, PALMOHAIBHO PpACHpEeAeaTh OOS3aHHOCTH U

ITAaHUPOBATH ACATCIbHOCTD B HECTAHAAPTHBIX CUTyallUAX, aICKBATHO OLICHUBATH

BKJIaJ[ K)KJIOT'0 3 YYACTHUKOB I'PYIIIHI B pEIIEHUE pacCMaTPUBAEMOi poOIeMbl
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IPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KITIACC
Koxa
Kon npoBeps
pasn eMoro IIpoBepsiemblie 3JIEeMEHTBI COAEP/KAHUA
ena 3JIeMEeHT
a
OU3NKA 1 METOBI HAYYHOI'O [IO3HAHU A
@dusuka — Hayka o npupoxae. HayuHble Meroabl MO3HaHUS
1.1 OKpY Karolero Mupa. Poiib 3KkCiepuMeHTa U TEOpUH B IIPOLIECCE
MIO3HAHUS TPUPOIBL. DKCIIEPUMEHT B (pHU3HKe
1 MogenupoBanue pu3nueckux sBICHUN U npoueccoB. Hayunble
runorespl.  @PuU3nyeckue 3aKOHBI M TEOpUU. ['paHUIbBI
1.2 MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBUS.
Ponb 1 MecTo pu3nku B popMUpOBaHUM COBPEMEHHON HayYHOM
KapTUHBI MUPA, B IPAKTUYECKOM EATENBHOCTH JIIO1EH
2 MEXAHUWKA
KMHEMATHKA
211 Mexannueckoe nBukeHUE. OTHOCUTEIBHOCTh MEXAHHUYECKOIO
o nerkenus. Cucrema orcuéra. Tpaekropus
[lepememnienre, CKOpoOCTh (CpelHsss CKOPOCTb, MIHOBEHHAas
9192 CKOpPOCTb) U YCKOPEHUE MAaTEPUAILHON TOUKH, UX MPOEKIUU Ha
o ocu cucteMbl KoopanHat. ClloKeHHE TEPEMEILIEHNUHN U CIIOKEHUE
2.1 CKopocTei
PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSAMOIMHENHOE IBUKECHHUE.
2.1.3 I'paduku 3aBUCIMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUSI, TyTH
U TIEPEMEIICHHS MaTEPUATIbHOU TOUYKH OT BPEMEHU
214 CBobOoHOE TIazieHne. Y CKOpeHHe CBOOOTHOTO MaICHUS
215 KpuBonuuelinoe  nBwkeHue.  PaBHOMEpHOE — ABH)KEHHE
o MaTE€pUAIBHONM TOYKH II0 OKPYKHOCTH. YIJIOBas CKOpOCT,
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JIMHEHas CKOpPOCTb. HepI/IOI[ 1 4yacToTa. HCHTPOCTpCMI/ITCHBHOG

yCKOpEeHue
2186 TexHuyecknue ycTpOWCTBA: CIUIOMETpP, ABM)KEHHUE CHapSJIOB,
o [[EMTHBIC U PEMEHHBIC TIepeIadun
[IpakTueckue paboThl. lM3MepeHHe MrHOBEHHOW CKOPOCTH.
HccnenoBanrie COOTHOIICHUS MEXIY MYTSIMH, MPONHICHHBIMU
TEJIOM 3a IOCJIEIOBATEIbHbIE PaBHBIE MPOMEXYTKH BPEMEHU
2.1.7 MPU PaBHOYCKOPEHHOM JIBIDKCHMHM C HA4YaJIbHOW CKOPOCTHIO,
paBHOM Hymo. M3ydeHue JABWKEHUS IIapUKa B BSI3KOU
KUAKOCTH.  M3ydeHue  JOBMKEHHS  Tela,  OpOIIEHHOTO
TOPU30HTAIBHO
JMHAMUKA
291 [Tpuniun orHocutenbHOCTH [ "anuies. [1epBriii 3akoH HproToHAa.
o NuepuunansHble cucTeMsl OTCYETA
2.2.2 Macca Tena. Cua. [IpuHInN Cynepro3uiiuy CUI
Bropoii 3akon HproTOHa mid MaTepualbHOW TOYKM B
2.2.3 uHepruanpHoit cucreme orcuérta (MCO). Tperuit 3axoH
HeroToHa 151 MaTepraibHbIX TOYEK
294 3akoH BcemupHOro tsirorenusa. Cuna Tsxectu. IlepBas
o KocMH4ecKasi ckopocThb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
99 Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKECHHS U CHJIa
2.2.6 Tpenus: nokos. Koapdumuent tpenus. Cuna conpoTUBICHUS
MIPY IBIKEHUU TeJla B )KUIKOCTH WJIH Ta3e
297 [ToctynarenbHOe ¥ BpaliaTenbHOE JBUXKEHHE aOCOIIOTHO
o TBEPAOrO Tela
298 MOMEHT CcHuJIBl OTHOCHUTENBHO OCH BpaiueHus. [lmedo cuibl
o VYcnoBus paBHoBecus TBEpaoro tena B MCO
298 TexHuueckue yCTpOICTBa: MOIIUITHUKH, TIBUKCHHE
o HCKYCCTBEHHBIX CITYTHHKOB
[IpakTnueckue pabotel. M3ydyeHue mABMKEHHUS Opycka IO
2.2.10 HaKJIOHHOM TIIJIOCKOCTH TOf JEHCTBUEM HECKOJIbKUX CHIIL.

HccnenoBanue 3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOLIUX B
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nedopMupyemoii mpyxuHe U pe3MHOBOM 00pasiie, OT BETUYUHBI
ux nedopmaryu. MccnenoBanre ycIoBUil paBHOBECHS TBEPIOTO
Tena, UMEIOUIEro OCh BpallleHus
3AKOHbBI COXPAHEHU A B MEXAHUKE
231 Nmnynsc MaTepraabHON TOUYKH, CHCTEMbI MAaTEpUATbHBIX TOUCK.
o NMmynbc cuitbl 1 M3MEHEHHE UMITYJIbca Tea
2.3.2 3akoH coxpaHeHus ummnynbsca B MCO. PeakTuBHOE NBUKEHHUE
2.3.3 Pab6ora cuibl
2.3.4 MOIHOCTD CUJIBI
235 Kunernueckass sHeprus MarepuaiibHOM Touyku. Teopema o
o KMHETUYECKOU YHEPTUU
[TorenumansHas »Heprus. [loTeHnManbHas H>HEPTUS YOPYro
2.3.6 negopMUpOBaHHON TpYyKUHBL [loTeHlManpHas SHeprus Tena
BOJIN3H TOBEPXHOCTH 3EMITH
[ToreHunanbpHble M HEMOTEHLHMATIbHBbIE CHIIBL. CBS3b PabOTHI
2.3.7 HEMOTEHITUATBHBIX CHUJI C U3BMEHEHHEM MEXaHWYEeCKOW dHEPTUr
CUCTEMBI TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOW IHEPTUU
2.3.8 Ynopyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue yCTpOWCTBa: BUKEHUE PAKET, BOAOMET, KOIIEp,
o MPYXKUHHBINA TUCTOJET
[IpakTuueckue paboThl. M3ydeHune CBsI3W CKOPOCTEH TeN MpH
2.3.10 HeynpyroMm yaape. HcciaemoBanwe cBsi3M pabOTHl CHIIBI C
M3MEHEHHEM MEXaHWYEeCKOM dHEPTUH Tela

MOJIEKYJIAPHAS ®U3NKA 1 TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN

OCHOBHBIE TOJOXKEHHUSI MOJEKYIIPHO-KUHETHUECKOW TEOpHUH.
3.11 BbpoynoBckoe asmwxenue. Juddys3us. Xapakrep NBHKEHHS U

B3aNMOJICHCTBHS YaCTHUI] BelIeCTBa

Mopnenu CTpoeHHs Tra30B, XUIAKOCTEH U TBEPABIX TEI H

3.1.2

OOBSICHCHHE CBOIMCTB BEIIIECTBA HA OCHOBE ATUX MOJICIICH
3.1.3 Macca monekyn. KonnuectBo BeniectBa. [loctositHHas ABoraapo
314 TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana

temneparyp Llenbcus
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3.15

Mogenps uaeanbHOro ra3a. OcHoBHOE YpaBHCHHUEC MOJICKYJIIPHO-

KUHETHYISCKOU TCOpHUU UACATIBHOI'O Ira3a

3.1.6

AOconroTHas TeMmeparypa Kak Mepa CpelIHeld KUHETHYEeCKOH
SHEPIrUH TEIJIOBOr0 ABMXKEeHHUs yacTull ra3a. [llkama remneparyp

KennrBuna

3.1.7

VYpaBuenue Knaneiipona — Menneneena. 3akon JlanproHa

3.1.8

I'a30BBIC  3aKOHBI. I/I30np0ueccm B HICAJIBHOM Ta3€¢ C
MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpMa, H30X0pa,

n3zobapa

3.1.9

TexHuyeckue ycTpoiicTBa: TepMOMETP, OapOMETp

3.1.10

[IpakTuueckue pabotel. Mi3MepeHne Macchl BO3/TyXa B KJIaCCHOM
komHaTe. lccrnenoBanue 3aBUCHMOCTH MEXIY MapameTpamMu

COCTOSAHUS pa3pCKCHHOI'0 ra3a

3.2

OCHOBbI TEPMOJAMHAMUMKA

321

TepmonuHampueckas ~ cucrteMa.  BHyTpeHHsAss — 3Heprus

TEPMOJIUMHAMHYECKON CHCTEMBI U CITOCOOBI €€ M3MEHCHHS

3.2.2

KonmuuectBo Temnorsl U pabota. BHyTpeHHsiE SHeprus

OHOATOMHOI'O MJCAJIBHOI'O Ia3a

3.23

Buabl  Temsomnepenauu:  TEIUIONPOBOIHOCTh,  KOHBEKIHS,
nu3nydeHue. TermnoéMKOCTh Tena. YJienbHas TeII0EMKOCTh

BCIIIECTBA. Pacuér xkonuuecTBa TENIOTHI IIpHu TeIjionepeaadye

3.24

IlepBblil 3aKk0H TepMOAMHAMUKH. [[puMeHeHne nepBoro 3akoHa
TEPMOJIMHAMUKHU K H30IPOIIECCAM. I'padmueckas

UHTepIpeTanus paboThl ra3a

3.25

TeroBbie MamvHbL. [IpUHIUIIBI AEMCTBUS TEIJIOBBIX MAIIIMH.
[IpeoObpazoBanus  dHEpruM B TEIUIOBBIX  MalIMHAaX.
Koaddunment nonesnoro aerictus (manee — KII/I) tenmoBoit

Mamusbl. Hukn Kapao u ero K11

3.2.6

Bropoii 3akoH TepMmonuHamuku. HeoOpaTumocTh mpoleccoB B
npupoze. TersoBble IBUTAaTeNH. DKOIOTHYECKHE MPOOIEMBI

TEIIOHEPTE€TUKHI

3.2.7

Texuudeckue YCTpOﬁCTBaI ABUTATCJIb BHYTPCHHET'O CropaHus,

OBITOBOH XOJIOAMILHUK, KOHJIUIIHOHED
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3.2.8

[TpakTuyeckue paboThl. MI3mMepeHue yienbHON TemI0éMKOCTH

AT'PET'ATHBIE COCTOAHM A BEILECBA. ®A30BBLIE ITEPEXO/IbI

[TapooOpa3oBanne ¥ KoHAeHcanus. lcrmapeHne W KHUIIEHUeE.

3.3.1 VY nenvHas TEIUIOTa apooOpa3OBaHMS. 3aBHCHMOCTh
TeMIIepaTypbl KUIEHHs OT JAaBJICHUS
332 AGcontoTHasT U OTHOCHUTENbHAs  BJIAXKHOCTb  BO3JyXa.
o Hacpiennslii map
TBépnoe Tteno. Kpucramummueckue u  aMmopdHble Tena.
3.3.3 AHU30TPONHST CBOWCTB KPHUCTALIOB. JKHUIKHE KPUCTAILIBI.
33 CoBpeMeHHbIe MaTepUalIb
334 [TnaBnenue u KpucTaau3anys. Y IejibHas TEIUIOTa IUIABJICHUS.
o CyOnumarnus
3.35 VYpaBHeHME TEIIOBOro OanaHca
TexHudyeckue  yCTpPOWCTBA: TUIPOMETP U IICUXPOMETD,
3.3.6 KaJIOpUMETpP,  TEXHOJIOTMH  TIONYYEHUS  COBPEMEHHBIX
MaTepHaIoB, B TOM YHCIIE HAHOMATEPHUATIOB, 1 HAHOTEXHOJIOTUU
3.3.7 [TpakTudeckue paboThl. MI3MepeHne BIa)KHOCTH BO3/IyXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 Onekrtpuzalust  Teln.  JJeKTpuueckud  3apsa. JIBa  Buaa
o AIIEKTPUUECKHX 3apsi/I0B
4.1.2 IIpoBOIHUKY, TUDIIEKTPUKH U ITOTYITPOBOIHUKHI
4.1.3 3aKOH COXpaHEHHUsI DJIEKTPUUECKOT 0 3apsia
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kymona
4.1 Onexrpuueckoe noiue. Hanpspk€HHOCTD 3JIEKTPUYECKOTrO MOJIS.
4.1.5 [TpyrHIMN CYIIEpPIIO3ULIHH. JInann HaIpsHKEHHOCTH
AJIEKTPUUYECKOTO OIS
416 Pabora cun snekrpocrarrueckoro mos. [lorennuan. PasHocts
o MOTEHIINAIOB
417 [TpOBOMHUKN M AMPIEKTPUKU B IMOCTOSHHOM 3JIEKTPUUYECKOM

IoJIe. JII/IaJ'IeKTpI/I‘—IeCKaSI IMPOHUIIACMOCTD
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OnexktpoémkocTb. KoHaeHcaTop. OJEKTPOEMKOCTh IUIOCKOTO

4.1.8
KOH/IeHCaTopa. DHEprus 3apsHDKEHHOT0 KOHIeHcaTopa
TexHuueckue  yCTpOMCTBA:  JJIEKTPOCKON,  3JIEKTPOMETP,
419 ANIEKTpOCTATUYECKas 3allliTa, 3a3eMJICHHUE DJIEKTPOIPHUOOpPOB,
KOHJIEHCATOp, KCEPOKC, CTPYHMHBIN IPUHTED
[Ipaktuyeckue  paGorbl.  M3MepeHue  3IIEKTPOEMKOCTH
4.1.10
KOH/IeHCcaTopa

4.2

IIOCTOSHHBIN JIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJJAX
421 YcioBusi CylecTBOBaHUSI MOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA.
o Hcrounuku Toka. Cumna Toka. [TIocTosSHHBIN TOK
4.2.2 Hanpsixkenune. 3akon Oma 115 ydacTka 1enu
423 DNEKTPUUYECKOE COMPOTHUBIICHUE. YCIHHOE COINPOTHUBIICHUE
o BEIECTBA
424 [TocnenoBarenbHOE, TapauUIeIbHOE, CMEIMIAHHOE COCIMHCHUE
o MTPOBOJTHUKOB
4.2.5 Pabora snexkrpuueckoro Toka. 3akoH [xoymns — Jlenna
4.2.6 MOoIITHOCTD AMEKTPUYECKOr0 TOKa
anekTponBmwkymas cwia (ganee — OJIC) w BHyTpeHHee
4.2.7 COMPOTUBIICHNE HWCTOYHMKA ToKa. 3akoH Owma ans MONHOM
(3aMKHYTOI) 351ekTpuueckoi nenu. Koporkoe 3aMbikanue
DNeKTpOHHAS TPOBOIMMOCTD TBEP/IBIX METAIJIOB. 3aBUCHUMOCTh
4.2.8 COIPOTHUBJICHUS METaJIoB oT TEeMIIepaTyphI.
CBepXIpoBOJIMMOCTh
129 DOnekTpuueckuif TOK B Bakyyme. CBOHCTBa AJIEKTPOHHBIX
o My4KOB
[TomynpoBomuuku. CoOCTBEeHHass M MPUMECHAs MPOBOJAUMOCTH
4.2.10 IIOJIYTIPOBOJHUKOB. CaoiicTBa p-n nepexosa.
[TonynpoBOHUKOBBIE TPUOOPHI
4211 DNEKTPUUYECKUH TOK B DIEKTPOIUTAX. OIEKTPOIUTHYECKAs

JUCCoLMaIus. DIEeKTPOIU3
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Onexktpuueckuii  Tok B razax. CaMOCTOSTENbHBIA U
4.2.12 HECaMOCTOSITENbHBIN pasps. Paznuunsbie THUIIBI

CaMOCTOSITENIbHOTr O pa3psna. Monnus. [lnazma

TexHuueckue yCTpOWCTBA: aMIEPMETP, BOJBTMETP, PEOCTarT,
WCTOYHUKU  TOKa,  DJEKTPOHArpeBaTelbHbIE  MPUOOPHI,
4.2.13 3JIEKTPOOCBETUTEIBHBIC PUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBIH  JTMON, TEPMHUCTOPBI U  (OTOPE3UCTOPHI,

ITOJIYIIPOBOJHUKOBBIN JUOJ, TAJIbBAHUKA

HpaKTI/I‘IeCKI/IC pa60TBI. I/I3yquHe CMCIIaHHOIo COCAMHCHUA

PE3UCTOPOB.
4.2.14
N3mepenne DJIC wucCTOYHMKA TOKa W €r0 BHYTPEHHETO
conporuBieHus. Habnronenue anekrponusa
11 KJIACC
Kon
Koanpose
pa3n IIpoBepsiemble 3J1€eMEHTBI CO/IEPKAHUS
psieMoro
e1a
3JIeMEHTa
4 OJIEKTPOJMHAMUKA
MAT'HUTHOE ITIOJIE. DJIEKTPOMAI'HUTHAA MHAYKIUA
[TocrosiHHbIE ~ MarHuThl. B3auMOAEHCTBUE  MOCTOSHHBIX
43.1
MarHuTOB
MarnutHoe none. Bexkrop marHuTHOM MHAYKUMH. [IpuHimn
4.3.2 cynepno3uuuu. Jluauu MarHuTHOM uHAYKIUU. KapTtuna
JIMHAW MarHUTHOM MHAYKIIMH MO OCTOSHHBIX MAarHUTOB
43 MarnuTtHOe 1os1e NpoBOAHKKA ¢ TOKOM. KapTuna nuHui mosns
433 JUIMHHOT'O TPSIMOTO IMPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOI'O
o MPOBOJIHMKA, KaTymlku ¢ TokoM. OmbeiTr  Opcrena.
B3anmopeiicTBue mpoBOJHUKOB C TOKOM
434 Cuiia Amriepa, €€ MOJlyJIb U HAIIPaBIICHHUE
Cuna Jlopenma, e€ MOAydb W HampaBjieHHE. J[BUKeHUE
4.3.5 3apsDKEHHOM YacTUIbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cuiel Jlopenia
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4.3.6 SIBneHune 3NeKTPOMAarHUTHON UHAYKIIMU
4.3.7 [ToTok BekTOpa MAarHUTHOW UHIYKIIUHA
OAC wuHAaykuuu. 3aKkoH 3JIEKTPOMAarHUTHOM — MHAYKLUUU
4.3.8
®dapanes
Buxpesoe osnekrpuueckoe mone. IJC wuHAYKUMH B
4.3.9 MPOBOJHUKE, ABWXYIIEMCS MNOCTYHATEIBHO B OJIHOPOIHOM
MarHMTHOM I10JI€
4.3.10 [IpaBuiio Jlenia
NHIyKTUBHOCTB. SIBnenue CaMOMHAYKIIUH. ONIC
43.11
CaMOWHIYKIIHH
4.3.12 OHeprus MarHUTHOT'O MOJISI KaTYIIKU C TOKOM
4.3.13 DIIEKTPOMArHUTHOE MOJIe
Texauveckue YCTpOWCTBA: MTOCTOSTHHBIC MAarHHThI,
4.3.14 AJIEKTPOMArHUTBI, AIIEKTPO/IBUTATEb, YCKOPUTEIH
AIIEMEHTApHBIX YaCTHLI, UHAYKIIMOHHAS T1€Yb
[TpakTdeckue paboThl. M3ydeHrne MArHUTHOTO TIOJIST KATYIIKA
¢ TokoM. McciaenoBanue OelCTBUA HNOCTOSIHHOIO MarHuTa Ha
4315 pamKy ¢ TokoM. MccrnemoBanue sSBIEHHUS SJIEKTPOMArHUTHON
WHYKIAHA
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
KonebarenbHas cucrema. CBoboaHbIC Kosie0aHusl.
5.1.1 lMapmonnyeckue konebanms. [lepuoa, yactora, aMIiuTyna 1
(haza xonebaHuii
51.2 [IpyxuHHBIA MaITHUK. MaTeMaTUYECKUN MaSTHUK
£ 1 YpaBHeHHE rapMOHHUYECKUX Konebanuil. Kunemaruueckoe u
' >13 JTMHAMHYECKOE OMMCaHUE KONeOaTeThHOT'0 JBUKCHUS
[IpeBpaiieHue HSHEPruM HpU TAPMOHUYECKUX KOIEOaHHUSX.
5.1.4 Csi3p  aMIUIUTyIBl  KOJNEOAHWUN WMCXOMHOW BEIMYHUHBI C
aMILUTATYIaMU KOJIeOaHUH €€ CKOPOCTH B YCKOPEHUS
- Konebatenbubiii koHTyp. CBOOOIHBIE 3IEKTPOMArHUTHBIC

KoJieOaHusl B UACATHHOM KOJIeOaTeIbHOM KOHTYpE. AHaIOTHs
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MCKOY MEXaHUYCCKUMH n 9JICKTPOMAarouTHBIMHA

konebanusmu. @opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA DHCPrun B HACAIIBHOM KoJiIe0aTeIbHOM

KOHTYpe

2.1.7

BBIH}’)KI[GHHBIG MCXAaHHUYCCKUC KoJIeOaHusl. Pe3onanc.
Pe3onancHas KpuBasi. BLIHY)KIIeHHBIC OJICKTPOMArHUTHBIC

Kone0aHus.

5.1.8

IIepemenHbIi ToK. CHHYCOMAAIBHBIN IEPEMEHHBIN TOK.

5.1.9

MomHocTh MEPEMEHHOT 0 TOKA. AmnuTyaHoe u

ﬂeﬁCTBYIOHlee 3HAUYCHHUC CWUJIbI TOKA U HAITPSAKCHUA

5.1.10

Tpancdopmarop. IIpousBoacTBo, mepemaya U moTpeOICHHE
ANIEKTPUYECKOW SHEPTHHU. OKOJIOTMYECKUE PHUCKU  IPHU
MIPOU3BOJICTBE ANEKTPUIECKON SHEPTUH. Kynbrypa

HCIIOJIb30BAHUS SJICKTPOSHEPIU B HOBCGI[HGBHOﬁ KHU3HU

5.1.11

Texuuueckue ycrpoiicTBa: celicMorpad, >3IEKTpUUYECKUN

3BOHOK, JINHUH JJICKTpOIepeiad

5.1.12

[IpakTuueckue padoTsl. MccnenoBanue 3aBUCMOCTH TIEpHO/Ia
ManbIX KoneOaHu# rpy3a HAa HUTHU OT JJIMHBI HUTH M MacChl
rpy3a. HMccinegoBaHue NE€pEMEHHOrO TOKa B LENH U3
MOCIE0BATENbHO COECIUHEHHBIX KOHJEHCATOpa, KATYIIKH U

pesucTopa

5.2

MEXAHUYECKUE U S5JIEKTPOMAI'HUTHBIE BOJIHbI

MexaHuueckrue BOJIHBI, YCIOBHUS pacnpoctpaHeHus. [lepuon.

521 CKopoCTh pacipoCTpaHeHHs U JUIMHA BOJHEIL. [lomepeunbie u

MIPOIOJIEHBIC BOJTHBI

###Par### Varepdepenuus u audpakius MEXaHHYECKUX
522

BOJTH

3Byk. Ckopocth 3Byka. ['pomkocTh 3Byka. Bricora ToOHAa.
223 TemOp 3ByKa

DneKTpOMarHUTHEIE BOJTHBI. YcnoBus W3ITydeHUs
524 JJIEKTPOMArHUTHBIX BOJH. B3anMHuast opueHTanust BeKTopos E,

B 1 v B 37IeKTpOMarHUTHOM BOJHE B BaKyyMe
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5.25

CaoiicTBa AJIEKTPOMArHUTHBIX BOJIH: OTpaXKEeHHUE,
MpeJoMIICHUE, TONApH3alus, IUPpaKkuus, HWHTepPEpeHIIHs.

CKOpOCTB OJICKTPOMAarduTHBIX BOJIH

5.2.6

[Mkaina DJIEKTPOMAarHUTHBIX BOJIH. IIpumeHenue

QJICKTPOMAarHMTHBIX BOJIH B TCXHUKE U 6BITy

5.2.7

HpI/IHLII/IHBI paauocCBA3n MW TCICBUIACHUA. Pagnonokanms.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOILEN CpeJibl

5.2.8

Texauueckue yCTpOﬁCTBaZ MY3bIKAJIbHBIC HWHCTPYMCHTHI,
YJIbTPA3BYKOBasA AUArHOCTUKAa B TCXHUKC U MCIOAUIUHEC, paaap,

paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-nieup

5.3

OIITUKA

531

[IpssmMonuHeliHOEe pacnpocTpaHEeHHE CBETa B OJHOPOAHOMU

cpexe. JIyd cera

5.3.2

OtpaxeHne cBeTa. 3aKOHBI OTpakeHWsi cBeTa. [loctpoeHue

1/1306pa>1<eH1/1171 B IIJIOCKOM 3€pKaJIC

5.3.3

[Ipenommnenue cBera. 3aKOHBI TIPETIOMIICHHS CBeTa. AOCOTIOTHBIIN

IIOKa3aTcCJIb IIPCIOMIICHUSA

5.34

[TonmHoe BHyTpeHHee orpaxeHue. [IpenenbHBI Yroyl MOTHOTO

BHYTPCHHECTO OTPAXKCHUSA

535

Hucnepcus ceeta. CioxHbli coctaB Oenoro cBera. L{er

5.3.6

Cobuparore u pacceuBaromiie JIUH3bL. TOHKas IKMH3A.
@DOKyCHOE pacCTOSHUE W ONTHYECKas CUJIa TOHKOW JIUH3HL
[TocTpoenne n3o0pakeHUil B COOMPAIONIUX M PACCEHBAOIINX
nuH3ax. Popmyna TOHKOH IWH3BI. YBEIWYEHHE, JaBaeMoOe

JIMH301

5.3.7

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKU

5.3.8

WnTepdepenmnus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIIOBHS
HaOIrI0AeHUS MaKCHMYMOB u MUHUMYMOB B
UHTEp(QEPEHIIMOHHON  KapTUHE OT  JIBYX  CHH(]a3HbIX

KOICpCHTHBIX UCTOYHHUKOB

5.3.9

HNudpakumss cBera. JudpakinuonHas pemérka. YcCaoBHE
HaOMIOJIEHUs]  TJaBHBIX  MAaKCUMyMOB  TIpH  MaJIeHUU

MOHOXPOMAaTHYECKOT'0 CBETa Ha TU(PPAKIUOHHYIO PEIIETKY
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5.3.10 [Monsipu3zarus cBeTa
TexHudeckne yCTpOWCTBA: OYKHM, Jyma, (oroamnmapar,
5.3.11 IIPOEKLMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PPaKIIHOHHAS PEIIETKA, TTOSIPOHT
[IpakTuueckue paboThL. W3mepenue MOKa3aTes
5.3.12 npenomwsienusi. MccnemoBanue CBOMCTB  M300pakeHH B
nuH3ax. Habmonenne aucnepcun ceera
SJIEMEHTHI CITELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
['panunubl ~ MPUMEHUMOCTH  KJIACCMYECKOM  MEXaHUKH.
[Toctynatel TeOpuH OTHOCUTEIBHOCTH: WHBAPHAHTHOCTD
61 MOJYJIE  CKOPOCTH  CBeTa B  BakKyyme,  [PHUHIUI
OTHOCHUTEIBHOCTH DUHINTEHHA
0 OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U
02 COKpaIleHHe JJTUHBI
6.3 DHeprus ¥ UMIYJIbC CBOOOTHON YaCTUIIBI
CBs13b MacChl ¢ PHEPTUEH U UMITYJILCOM CBOOOTHOM YaCTHIIBI.
0.4 DHeprus MoKos CBOOOJHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOU OITTUKU
@®otonbl. @opmyna Ilmanka cBs3u 3Heprum (HOTOHA C €ro
L 4acTOTOW. DHEPTus U UMIYIbC PoToHA
OtkpeiTe u uccinegoBanue ¢oroddpdekxra. Onbiter A.T.
rl2 CroneroBa. 3akoHbl (hoTOdPdexTa
7.1 VYpaBHenune OiHmTediHa A dorordderra. «KpacHas
713 rpanuna» Goroaddexra
714 HaBnenue ceera. OnbiTel [1.H. JIeOenera
7.1.5 XHUMHUYECKOE JEHCTBHE CBETA
Texuuyeckue yctpoiictBa: (QorosnemMeHT, (HOTOAATUUK,
110 COJIHEYHasi barapes, CBETOANO
CTPOEHUE ATOMA
7.2 191 Mopnens aroma Tomcona. Onbrtel Pesepdopaa mo

HCCIICJOBAHUIO CTPOCHHA aTOMaA. HJ'IaHeTapHaﬂ MOJCJIb aTOMa
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IToctynatel bopa. M3nyuenue u morjiomenue (GOTOHOB MpU

7.2.2 IIepexo/ie aToMa ¢ OJJHOTO YpOBHS SHEPruu Ha Apyroil. Buabl
crekTpoB. CIeKTp ypOBHEW SHEPruu aToMa BOJ0po/ia
BonmHoBeie  cBoiicTBa  yactun. Bomael  ge  bpois.
7.2.3 KopnyckynsapHo-BonHOBOM nyanusm. Judpaxiys 31eKTpOHOB
Ha KpHUCTaJu1ax
CrioHTaHHOE U BBIHYXKJEHHOE H3IydeHHE. YCTpOMCTBO U
124 NPUHIMT PabOTHI 1a3epa
TexHuueckue YCTpOMCTBA: CIEKTpaJIbHBIN aHanus3
125 (criekTpockorIt), Jiazep, KBAaHTOBBI KOMIIBIOTED
7.2.6 [TpakTudeckue padboTsl. HabmroqeHre mTuHedaToro crnekrpa
ATOMHOE A1PO
7.3.1 MeTo/p1 HaOIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHUI]
OtkpeiTie paauoaktuBHOCTH. OmbiTel  Pesepdopma 1o
OIPENIEIICHUIO COCTaBa PaJOaKTUBHOrO n3mydeHus. CBoicTBa
132 anb(da-, 6eTa-, raMMa-u3IydeHns. BIMsSHIE pajyoaKTHBHOCTH
Ha >)KUBbIE OPTaHU3MBbI
OtkpbiTHE TpoTOHAa M HeWTpoHa. HykimonHas Mozens siapa
7.3.3 Ieiizenbepra — Banenko. 3apsia aapa. MaccoBoe 4ucio sipa.
N3oromnsl
Anbda-pacnag. DIEKTPOHHBIH U TO3UTPOHHBIA OeTa-pacra.
7.3 734 Namma-uznyuenue. 3aKoH paAMOaKTUBHOTO pacrnaaa
DHeprus CBSI3M HYKJIOHOB B siape. fAnepHble cuibl. [edekr
735 MAacchl Aapa
7.3.6 Snepubie peakunu. JleneHue u CUHTE3 A1ep
SAnepusiii peakrop. Tepmosimepubiii cuntTe3. [Ipobrmembl u
7.3.7 MIEPCIIEKTUBBI SIAEPHON SHEPIETUKH. DKOJIOTMYECKUE ACIIEKThI
SIZIGPHOM SHEPTEeTUKHU
DnemMeHTapHbIe YaCTHUIBI. OTkpbITHE IIO3UTPOHA.
738 dyHaaMeHTaIbHbIE B3aUMOEHCTBUS
2309 TexHuueckue yCTpOMCTBa: JO3UMETp, Kamepa BuibcoHna,

SIIEPHBIN peakTop, aToMHasi boMoOa
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7.3.10

HpaKTI/I‘-ICCKI/IC pa60TBI. HccnenoBanue TPCKOB YaCTHUII (HO

rOTOBBIM (hoTOorpadusim)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bupn 3Bé3qH0r0 Heba. Co3Be3nus, sipKkue 3BE3/1bI, INIAHETHI, UX

BHUIMMOC ABHKCHHC

8.2

Conueynast cucreMa. Ilnanersl 3emHoi rpynmnsl. [lnanersi-
TUTaHThl U UX CIIyTHMKH, KapJIMKOBBIE IUIaHEThl. Mainble Tena

COJIHEYHOU CUCTEMBI

8.3

Comnnre, gorocdepa u armocdepa. ComHedHass aKTHBHOCTh

8.4

Ncrounnk sHeprun ConHua 1 3B€371

8.5

3BE3/1bI, UX OCHOBHBIE XApPAKTEPUCTHKU: Macca, CBETUMOCTD,
pamdyc, Temieparypa, HMX  B3aMMOCBs3b.  Jmarpamma
«CTIEKTPATBHBI  KJIACC — CBETHUMOCTBY». 3BE3BI  TJIABHOM
MOCJIE0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISt

3BE3]] IJIaBHOM MOCIEA0BAaTEILHOCTH

8.6

#H##Par###Bayrpennee  crtpoeHne  3BE31.  CoBpeMeHHBIC
MIPEACTABICHUS O MIPOUCXOXKICHUH 1 3BOMIoIMK COJHIIA U 3BE3I.

OTanbl )KU3HA 3BE3]

8.7

Mueunbiii [lyre — Hama ["anaktuka. CrivpanbHas CTPYKTypa
lNanakTuku, pacnpenenenue 3B8E3/, ra3a u nouid. [lonoxenue u
neuwkenne Comnara B [amaktuke. [lnockas u cdepuueckas

noacucTeMbl [ aTakTuku

8.8

Tunel ranaktuk. Paguoramaktuky u kBazapsl. UEpHbIE ABIPHI B

AApax rajJlakKTUK

8.9

Bcenennas. Pacumpenne Bceenennoil. 3akon  XaO0na.
Paz6eranme ramaktuk. Bo3pact u paanyc BeenenHol, Teopus
bonpmioro  B3peiBa. Mogens  «ropsuerr  BceneHHON.

PenukToBoe HU3JTy4CHHUC

8.10

Macmirabnast  crpykrypa  BceenenHoil.  Meraranaktuka.

Hepewménnpie mpobiieMbl acTpOHOMHUH
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YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

®dusuka: 10-# kmace: yuyeOHuK s obmmeoOpa3oBaTesbHbIX opranuzaunii/I". 1. Mskures,
b.b.byxoBuer, H.H.Cotckuii ; mox pen. HA.IlapdenTtreBoii. — M.: M3naTenbcTBo
«IIpocBenienue»

®duszmka: 11-# knace: yuyeOHUK s 001e00pazoBaTelbHbIX opranu3anuid/I . SI.Mskures,
b.b.byxosues, H.H.Corckuii ; nog pen. HA.ITapdentseBoii. — M.: U3natenscTBO
«IIpocBemieHue»
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