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IHHOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma mo ¢uzmke 0a30BOTO YPOBHS Ha YpPOBHE CpeIHero ooOmero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM
nporpammel, npencraBieHHpix B ®I'OC COO, a Takxke ¢ ydéroM ¢eaepanbHOil pabouelt MmporpaMMbl
BOCIIMTAHMSI U KOHLIETILIMU IpernojaBaHus yueOHoro npeamera «dusuka» B 00pa3oBaTeNbHbIX OpraHU3aLUsaX
Poccuiickoit @enepanuu, peaau3yonux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Coneprxanue mporpaMMsl 1o (hu3uke HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa oOyuaromuxcs 10—11 kmaccoB mpu oOyueHUM HUX (QU3MKE Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
JesITeNbHOCTHOTO Toaxona. Ilporpamma mo ¢usuke coorBercTtByeT TpeboBanusim @OPI'OC COO «k
IUTAHUPYEMBIM JINYHOCTHBIM, MPEIMETHBIM M METAaIpPEIMETHBIM pe3yibTaTaM OOy4YeHMs, a TaKXKe YYUThIBAET
HEOOXOJUMOCTh peau3alliil  MEXIPEIMETHBIX CBA3€H (U3UKM C €CTECTBEHHO-HAYYHBIMU Y4EOHBIMH
npeagMmeramMu. B Hell ompenessitoTcs OCHOBHBIE €M H3ydeHUs (U3MKM Ha YPOBHE CpPEAHEro oOLIero
o0pa3oBaHMs, IJIAHUPYEMBIE pE3yJIbTaThl OCBOCHHS Kypca (DU3HKH: JMYHOCTHBIE, METaNpEeIMETHBIC,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

OBLIASA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJIMETA «®U3UKA»

du3nka Kak Hayka o HauOoJiee O0IMX 3aKOHAX NPUPObI, BBICTYIIAs B KaUyecTBE yueOHOIo IpeaMeTa B LIKOJIE,
BHOCUT CYILIECTBEHHBIH BKJaJ B CHCTeMYy 3HaHHH 00 okpyxkaromem wmupe. LkombHbIM Kypc ¢(uszukm —
CHCTEMOO0OpPa3yIOLIHi Il €CTECTBEHHO-HAYYHbIX YUEOHBIX IPEAMETOB, IOCKOJIbKY (U3NYECKHE 3aKOHBI JIeXKAT
B OCHOBE IIPOLIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Ononorueii, pusnyeckoit reorpadueir 1 acTpoHOMUEH.
Vcnonb3oBaHue M aKTUBHOE INPUMEHEHUE (U3MUECKUX 3HAHUM oOmpenenser XapakTep M pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJIOTHH B cdepe IHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYYCHHS HOBBIX
MaTEpUajIoB ¢ 3aJaHHBIMUA CBOMCTBAMM U JPYTHX.

HEJIM U3YUYEHUSA YYEBHOI'O IPEJMETA «®U3UKA»

W3yuenne (U3MKH BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAaHHE €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA
oOy4aromuxcs, B (pOpMHpPOBAaHHE YMEHHMH MPUMEHSATh HAYYHBIH METOJl MO3HAHWS MPU BBINOIHEHUH HMHU
y4eOHBIX HCCIIeI0BaHUM.

B ocHoBy kypca ¢u3uku i ypOBHS cpenHero oOmero oOpa3oBaHUs IOJIOKEH DA WACH, KOTOpbIe
MO’KHO pacCMaTpHUBATh KaK MPUHLHUIIBI €0 NOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMUECKU 3aBEPUIEHHBIM, OH COJIEPIKUT
MaTepHall U3 BCeX pas/iesioB (pU3MKH, BKIIOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTtepual Kypca GU3NKU 00beIUHEH BOKPYT (PU3MUECKHUX
Teopuil. Beaymum B Kkypce sBnsercs (HOpMUpOBaHHME MNPEICTABICHUNH O CTPYKTYPHBIX YPOBHSX MaTepui,
BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanosaraeT UCIOJb30BaHUE T'YMAaHUTApHOTO IMOTEHIMAaa
(¢u3NyYecKOil HayKH, OCMBICIIEHUE CBSI3U pa3BUTHUA (U3UKM C pa3BUTUEM oOOIIECTBa, a Takke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 9KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuknaonoti nanpaeénennocmu. Kypc Qu3uku npeanonaraeT 3HaKOMCTBO C IIMPOKUM KpPYrom
TEXHUYECKHUX U TEXHOJIOTHYECKUX IIPUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes osxonocusayuu peanusyercs IMOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJEpP)KAaHUS, MOCBSIIEHHBIX
HKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C PA3BUTHUEM TEXHHUKHU M TEXHOJOTHH, a TaKkKe
o0cyxIeHHs TPOOJIEM pallMOHATIFHOTO TPUPOAOIIOIH30BAHUS U SKOJIOTUYECKON O€30MaCHOCTH.

CrepKHEBBIMH 3J€MEHTaMM Kypca (U3MKM Ha YPOBHE CpEIHEero oOIero oOpa3oBaHMs SBISIOTCS
¢usnueckue teopuu (GopMUPOBaHUE MPENCTABICHUN O CTPYKTYpe MOCTPOEHUsS (PU3MUECKON TEOopuH, POJH
(GyHIaMEHTabHBIX 3aKOHOB W MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TMPHUPOJE, TIpaHUIAX
MPUMEHUMOCTH TEOPUM, JIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-IesTeTbHOCTHBIN MOAX0 B Kypce (PU3UKHU peau3yeTcsi MPexIe BCEro 3a CUéT opraHu3aluu
AKCIIEPUMEHTAJIbHON IesTeIbHOCTH o0ydaromuxcs. J{s 6a30Boro ypoBHs Kypca (pU3UKH — 3TO UCHOJIB30BaHUE
cucTeMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX paboT, KOTOPBIE B IPOrpaMMe 110
¢u3uke 00beAMHEHBI B OOIIMI CIIMCOK yYEHHYECKHX MPAaKTUYECKUX paboT. Beiienenune B ykazaHHOM MepedHe
1a00paTOpHBIX  PabOT, TMPOBOAMMBIX JJS KOHTPOJIE UM OLEHKH, OCYIIECTBISETCS Y4aCTHUKAMH
00pa30BaTeNpHOrO MpoIecca UCXO0I U3 0COOEHHOCTE! IMJIaHUPOBAaHUS U OCHalleHus kabuHera ¢usuku. [lpu
3TOM oOecneunBaeTcs OBJaJeHHEe OOyJaroIIMMHUCS YMEHHUSMH IPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBaHMS 3aBUCHMOCTEH (PU3NYECKUX BEJIMYMH M TOCTAHOBKY OMNBITOB IO TPOBEPKE MPEIIOKEHHBIX
TUIIOTES.

Bonbiioe BHUMaHue yaensieTcs perieHnio pacu€THBIX U KaueCTBEHHBIX 3a7ad. [Ipu aToM Ju1st pacu€THbIX
3ajja4 IPUOPUTETOM SIBIISIOTCS 33Ja4M C SBHO 3aJlaHHOM (PM3UYECKO MOJEeNbio, MO3BOJSIONIME MPUMEHSThH



M3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pa3jiena Kypca, TaK M MHTETPUPYs 3HAHUS U3 Pa3HbIX

pasgenoB. Jlns KadyecTBEHHBIX 3aJad IPUOPUTETOM SBIAIOTCA 3aJaHUsd Ha OOBSICHEHHE IPOTEKAHUS

($U3MYEeCKUX SIBICHUH M MPOIIECCOB B OKPYXKAIOLIEH >XU3HU, TpeOyromre BbIOOpa (U3NUECKON MoaenH uis

CUTYyallUU IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ tTpeboBanusiMu @I'OC COO k maTepHaabHO-TEXHUYECKOMY 00ECIIeYeHUI0 y4eOHOTOo
nporecca 6a3oBblil ypoBeHb Kypca (PU3MKU Ha YpOBHE CpeJHEro oOmero oOpa3oBaHUs JOJKEH M3y4yaTbCs B
YCIOBHSX MPEAMETHOro KaOuHeTa (GHU3UKM HIM B YCIOBUSX WHTETPUPOBAHHOTO KaOMHETA IPEIMETOB
€CTECTBEHHO-HAyYHOTO IUKIa. B kabuHeTe Pu3nKu JOKHO OBITH HEOOXOAMMOE JTA0OPaTOPHOE 00OPYI0BAHHE
IUI  BBINIOJHEHUS YKa3aHHBIX B IporpaMme 1O (U3MKe YYCHHYECKHX [MPAaKTHYECKHX padoT H
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JleMoHCTpalmoHHOE 00OpyJoBaHuE (HOPMUpPYETCS B COOTBETCTBUU C MPHUHLIUIOM MHHHAMAIBHON
JOCTaTOYHOCTH M OOECleyrBaeT IIOCTAaHOBKY IE€PEUYMCICHHbIX B IporpamMme Mo (U3MKE KIFOUEBBIX
JIEMOHCTpALMK JJIs1 MCCIEOBAaHUS M3YYaeMBIX SIBICHUI M MPOILECCOB, SMIMPHUYECKUX U (PyHIaMEHTaIbHBIX
3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGopatopHoe 00OpymOBaHHE [UIS YUYEHHUYECKHUX MPAKTHUECKUX paboT ¢Gopmupyercs B BUJC
TEMaTUYEeCKMX KOMIUIEKTOB M oOecrneuuBaeTcs B pacdyére OJHOrO0 KOMILJIEKTa Ha JBYX OOydaroLIMXCs.
TemaTnueckue KOMIUIEKTHI JaOOpaTOPHOro OOOPYJOBAaHUS JOJDKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
HCIOJIb30BAHUU aHAJIOTOBBIX U IIM(PPOBBIX MPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B BUJIE
U POBBIX Ta0OPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCA:

— (opmupoBaHue MHTEpeca W CTpeMIICHHsI OOYYAIOMIMXCS K HayYHOMY H3YYEHHUIO NPUPOABI, Pa3BUTHE UX
MHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— pa3BUTHE IIPEJCTABICHUNA O HAYYHOM METO/]Ie MTO3HAaHUS U (HOPMUPOBAHUE UCCIIEAOBATENLCKOTO OTHOIICHUS
K OKPY’KaIOIIUM SIBJICHUSM;

— (opMupoBaHre HaydyHOrO MHPOBO33PEHHUSI Kak pe3yjibTaTa H3yYeHHS OCHOB CTPOCHHUS MaTepHH W
(byHAaMEHTaIbHBIX 3aKOHOB (DM3UKHU;

— (dopmupoBanne ymeHHI OOBSCHATH SBICHHS C HCIOJIb30BaHUEM (U3NYECKUX 3HAHUA W HAYYHBIX
JI0Ka3aTeNbCTB;

— (opMupoBaHue npencTaBieHUH O poau (U3MKU ISl Pa3BUTHUS JIPYTHX E€CTECTBEHHBIX HAayK, TEXHHKH U
TEXHOJIOTHUM.

JlocTIKeHHe 3TUX IIeNiel o0ecTiednBaeTcsl peleHHeM CIeNYIOIUX 3a7ad B MpoIecce U3ydeHus Kypca
(bU3KMKHN HAa YPOBHE CpEAHEro 00IIero oopa3oBaHus:

— NpuOOpeTeHHE CUCTEMbl 3HAHUI 00 oOUMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSIX, BKIIOYAs
MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (DM3HUKY M DJIEMEHTHI aCTPODU3UKH;

— (opMupoBaHue yMEHMH MPUMEHSATh TEOPETHUUECKUE 3HAHMS JUIsI OObACHEHHMS (PU3MUECKUX SBICHUN B
HOPUPOJIE U AT IPUHATUS MPAKTUUECKUX PELICHUH B TIOBCEAHEBHOM KHU3HH;

— OCBOEHHE CMOCOOOB pelIeHUs pas3IUYHBIX 3a/Ja4 C SBHO 3aJaHHON (u3mueckold MoOJenbio, 3ajaad,
MI0JIPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3/1aHue (PU3MUECKON MOJIENHN, aISKBATHON YCIIOBHSIM 3a/1a4H;

— TIOHMMaHue (PU3MYECKHMX OCHOB W MPUHIIMIIOB JEHCTBHS TEXHUYECKHUX YCTPOMCTB M TEXHOJOTHMUECKUX
IPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

— OBJIAJICHHE METOJIAMH CAMOCTOSITEIbHOTO TUIAHHUPOBAHUS WM TIPOBENEHHS (U3NYECKUX HKCIEPUMEHTOB,
aHaJM3a ¥ HHTepIpeTaluy HHPOpPMaLuH, ONpeaAeIeHNs JOCTOBEPHOCTH MOIYYEHHOT0 pe3yibTara;
CO3JIaHUE YCIIOBHH /ISl pA3BUTHUSI YMEHHI TPOSKTHO-MCCIIEIOBATEIBCKOM, TBOPUECKOM 1A TEILHOCTH.

MECTO YYEBHOT' O TIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha n3yuenue ¢usuxu (6a30BbIii ypOBEHB) Ha YpPOBHE cpeaHero oOriero obpa3oBaHus oTBoauTCs 136
gacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 wacoB (2 aca B HEZIEIO).

[Ipeiaraemelii B mporpamme 1o (u3MKe MepedeHb JaObOpaTOPHBIX M MPAKTHUYECKHX PabOT sBISETCS
PEKOMEHIOBAaHHBIM, YYHTENh JelaeT BHIOOp MpOBEACHUs Ta0OpaTOPHBIX pabOT M OIBITOB C Y4ETOM
WH/IMBUYAJIbHBIX OCOOCHHOCTEN 00yJaromuxcs.

1. COAEP)XAHUE OBYUYEHUS

10 KJIACC

Pasznen 1. ®usuka u MeTOABI HAYYHOI'0 IIO3HAHUSA

dusnka — Hayka o npupojie. Hayunbsle MeToAbl MO3HAHUS OKpYXkaromero mupa. Ponb skcnepumenTa u
TEOPHH B MpOIlecce TIO3HAHUS MPUPOJIBL. IKCIIEPUMEHT B (PHU3HKE.

MonenupoBanue (GU3MUECKUX SBICHUH W mpoueccoB. Hayunble rumore3sl. PHU3HMUECKUE 3aKOHBI U
Teopuu. ['paHuIIbl TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpMHIINII COOTBETCTBHSL.



Pone m mecto ¢u3uku B (HOPMHUPOBAHUU COBPEMEHHOM HAaydyHOW KapTHHBI MHUpA, B MPAKTUUYECKOH
NEITEIbHOCTH JTIOCH.

Jlemoncmpayuu
Amnanorosble ¥ IU(POBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe JaBmwkeHHE. OTHOCHTENBHOCTh MeEXaHMuecKoro jABwxkeHus. Cucrema orTcyéra.
Tpaektopus.

[Tepemernienue, ckopocTh (CpenHsisi CKOpPOCTb, MTHOBEHHAasi CKOPOCTb) M YCKOPEHHME MAaTepUaIbHOMN
TOYKH, UX MPOEKIIUH Ha OCU CUCTEMBI KOOpAUHAT. CII0XKEHNE EPEMEIICHHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE NPSIMOIMHEHHOE IBUXKEHHE. |'paduku 3aBUCUMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHHS], [IyTH U NEPEMEIICHUS MaTEPUAIIbHOU TOUKU OT BPEMEHH.

CBobOogHOe mazieHne. Y CKopeHrne CBOOOHOTO TaICHUSI.

KpuBonuneliHoe nBuxeHue. J[BHKEHHME MaTE€pUaIbHOM TOYKH IO OKPYXHOCTH C IIOCTOSSHHOM I10
MOJAYJI0 CKOpPOCTBIO. YTJIOBas CKOpPOCTb, JUHEHHas cKopocTh. Ilepmox wu wyactora oOpamieHusl.
LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHudeckue yCcTpoMcTBa U MPAKTUUECKOE MPUMEHEHUE: CIUIOMETP, ABUKEHUE CHAPAJIOB, IICMHBIC U
pEMEHHBIE Nepeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTHUK ABUKECHUS.

[IpeoOpazoBaHue ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHH3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGimotenne aBY>KeHUs Telia, OpOIMIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

Yuyenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3yuenne HepaBHOMEPHOTO JIBMXKCHHUS C IIEJIBIO OMPEIEICHUSI MTHOBEHHOU CKOPOCTH.

HccnepoBanue COOTHOLIEHUS MEXAY MYTSAMHU, NMPONUIACHHBIMH TEJIOM 3a IOCJIEI0BATEIbHBIE PaBHBIE
MIPOMEXKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBUYKEHUU C HAYAJIbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue nBUXKEHUS MIAPUKA B BI3KOU KUJKOCTH.

N3yuenne nBukeHus tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnnn otHOCcuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. ITpunnun cynepnosunuu cui. Bropoii 3akoH HproToHa 1t MaTepHaabHOW TOYKH.
Tperuit 3akoH HproTOHA JI71s1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHOTro Tsarotenus. Cuna tspkectd. [lepBast kocMudeckasi CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckonbxeHus, kaueHus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHHS
CKOJBXKEHUsT U cuia TpeHus: mnokos. Kosdduiment tpenus. Cuia COnmpoTUBIEHUS TPH JBUKEHUU Tela B
KUIKOCTH WM raze.

[ToctynarenbHoe U BpaliareiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT Cuiibl OTHOCUTENBHO OCH BpaileHusd. [1nedo cumbl. Y ciaoBus paBHOBecUs: TBEPAOTO Tena.

TexHu4eckrne yCTPOMCTBA M TMPAKTHYECKOE MPUMEHEHHE: TOIIINITHUKA, JABUKEHUE HCKYCCTBEHHBIX
CIyTHUKOB.

Jlemoncmpayuu

SBneHue uHepuu.

CpaBHeHHE Macc B3aUMOICUCTBYIOIIMX TEJl.

Bropoii 3akoH HeroTOHA.

N3mepenue cut.

Cnoxenue cui.

3aBHUCHUMOCTD CHJIBI YIPYTOCTH OT AehOpMaIivi.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U aJCHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KaUE€HUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

N3ydenne nBuxenust Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B MPYKUHE M PE3MHOBOM 00pasile, OT MX
nedopmariim.

HccenenoBanue ycinoBuil paBHOBECUS TBEPAOTO TeJIA, UMEIOILETO OCh BPAICHUS.

Tema 3. 3aKkoHbl cOXpanenHus 6 MexaHuke

Nmnynbc mMaTepuanbHOM TOYKHU (T€la), CUCTEMBbl MaTEPUAIBHBIX TOYEK. MIMITylbc CUIIBI U M3MEHEHHE
HMITYJIbCa TeJla. 3aKOH COXPaHEHUsl UMITyJIbca. PeakTHBHOE JBUKEHUE.

Pabota cuibl. MOLITHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUkH. Teopema 00 U3MEHEHNH KUHETUYECKOM SHEPTUu.

[TorennmaneHast »Heprusa. l[loTeHuumanbHass SHEprus ynpyro AeGOpPMHUPOBAHHOW  MPYKHUHBI.
[ToTenunanpHas Heprus Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHbple ¥ HEMOTEHIMATbHBIE CHIBL. CBs3b pabOThl HENOTEHIMATBHBIX CHJI C W3MEHEHHEM
MEXaHUYECKON YHEPIrUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUN.

VYupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuueckue ycTpoiCTBa M NPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIA IHUCTOJNET,
JBUKEHHUE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon noTeHLIMAIbHON YHEPTUH B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3ydeHnne abCoOIOTHO HEYNIPYTOro yaapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u paOOTHl CHJIBI C HM3MEHEHHEM MEXAHMYECKON OJHEepruM Tejla Ha IpuMepe
PacTsLKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosekyasipHasi pu3uKka U1 TePpMOAUHAMMKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcHOBHbBIE TTOJIOKEHUS MOJIEKYISPHO-KUHETUYECKO TEOPUH U X ONBITHOE 000CHOBaHUE. bpoyHOBCKOE
nekenue. uddysus. Xapakrep ABHKEHHUS U B3aUMOJICHCTBHS YacTHUI] BemecTBa. MOAETN CTPOSHUS ra3os,
KHUAKOCTEH M TBEPABIX TN UM OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE ATUX Mojeseil. Macca u pasmepsl
Mouekyil. Konngectso BemectBa. [loctosiHHas ABoraapo.

TemnnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOPUH HI€aIbHOTO ra3a.
AOcomoTHas TemmepaTrypa Kak Mepa cpelHell KHHeTHMYeCKOW SHEpruM TEIUIOBOrO JIBUXKEHMs YacTHIl rasa.
[lIkana temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kuanelipona. 3akon JlanbToHa.
M3onpoueccsl B HIeaTbHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduyeckoe MmpeacTaBieHHUE
M30IPOLIECCOB: U30TEPMa, U30X0pa, n3odapa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBalOIIME JIMCKPETHOE CTPOEHUE BellecTBa, (ororpaduu MOJNEKYJI OpraHMYecKUX
COCIMHEHU.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKECHHUS.

Mogpens onbira IlITepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Monens, HUIIOCTpUpYIOLIas NPUPOLy JaBICHUS ra3a Ha CTEHKH COCyJa.

OMBITHI, MIUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJI€AIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Ompenenenne Macchl BO3/lyXa B KJIACCHOW KOMHATE HA OCHOBE M3MEpPEHUN 00bEMa KOMHATHI, TABJICHUS 1
TEMIIEPATYPHI BO31yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y TapAMETPAMH COCTOSTHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamuueckass cucreMa. BHyTpeHHs SHeprus TepMOJMHAMUYECKONW CHUCTEMBI M CIOCOOBI €€
n3MeHeHus. KonuuecTBo TemnoTsl U pabora. BHyTpeHHss SHEprusi OAHOATOMHOIO HJIEAJIbHOrO rasa. Bumsl
TEIIONEPEIavu: TEIIONPOBOAHOCTh, KOHBEKIINS, H3IydeHUE. Y IeNIbHAsI TEIUNIOEMKOCTD BemecTBa. KonnaectBo
TEIUIOTHI IIPH TEIJIONEpeIaye.

[Tonsitue 06 ammabatHOM mporecce. IlepBbril 3akoH TepMmoauHaMuku. [IpuMeHeHHe MepBOTO 3aKOHA
TEPMOJIMHAMHKH K U3omporieccam. I'paduueckas HHTEpIpeTanus padoThl rasa.



Bropoii 3akoH TepmoanHamMuku. HeoOpatuMocTh MpoeccoB B IpUpPOE.

TennoBele MamuHbl. [IpUHIMNBI ASHCTBUS TEIMJIOBBIX MamiuH. [IpeoOpa3oBaHus SHEPTUHM B TEIUIOBBIX
MammmHax. KoaddunueHnt mnone3noro aeiictBus TteroBod MamwuHbl. [{ukn KapHo u ero koadduimeHT
MOJIE3HOTO AEMCTBUSL. DKOJOTHYECKHE MPOOIEMbl TEIIOOHEPTE€TUKH.

TexHnyeckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHUE: JBUIaTellb BHYTPEHHEIO CropaHusi, ObITOBOM
XOJIOAWJIBHUK, KOHAUIMOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpEHHEH SHEpPrUM Teja MPH COBEPIICHUU pPadOThI: BBUIET MPOOKUM U3 OYTBUIKU MOJ
JEeWCTBUEM CXKATOTO BO3yXa, HarpeBanue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUACOAEMOHCTPALIUSA).

W3meneHnue BHyTpeHHEH 3Hepruu (TemrepaTyphl) Tella Mpu Teruionepeaaye.

OmnbIT o aguabaTHOMY PAaCHIMPEHUIO BO3AYyXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHusl, PEaKTUBHOIO ABUTATEIs.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3Mepenne yienbHOM TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpa3oBanue u koHaeHcanus. Mcnapenue u kunenue. AOGCOIIOTHAS M OTHOCHTENIbHAS BIAXKHOCTD
Bo3ayxa. Hacelmennslid map. YaenpHas TemioTa mapooOpa3oBaHus. 3aBUCHMOCTb TEMIIEPATyphl KUIIEHUS OT
JABJICHUSI.

Teépmoe tenmo. Kpucrammmdyeckue u amopdHbie Tena. AHH3OTPONHS CBOMCTB KPHCTALIOB. JKuakue
kpuctaiuibl. CoBpeMeHHble Marepuanbl. [lnaBiieHne W KpUCTaM3auus. YJenbHas TeIuloTa IJIaBJICHUS.
CyOmumarus.

VYpaBHEeHHE TEIIOBOTO OanaHca.

TexHnuyeckue ycTpolcTBa M NIPAKTUYECKOE IPUMEHEHHE: TUI'POMETP M IICUXPOMETp, KaJOpUMETD,
TEXHOJIOTHH MOJyYE€HHS] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCII€ HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBILIEHHBIX M1apPOB.

Kunenve npy noHM>KEHHOM JIaBJICHUM.

CriocoObl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHUs U TUIABJICHUS KPUCTALUTHYECKOTO BEIIECTBA.

JleMoHCTpalLus KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomuol

W3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMmnka

Tema 1. dnekmpocmamuxa

OnexTpuzanus Ted. OJeKTpUueckui 3apsia. J[Ba Buaa srexTpuyeckux 3apanoB. [IpoBogHukwy,
JOUDJIEKTPUKHU U MOITYIPOBOAHUKHU. 3aKOH COXPAHEHUs MIEKTPUYECKOTO 3apsa.

B3aumogeiictue 3apsinoB. 3akoH Kynona. TouedHbIl 37EKTpUYECKUN 3apsii. DJIEKTPUUECKOE IOJIE.
Hanpspk€HHOCTh  dnexkTpuueckoro mnosid.  [IpyHImMn — cynmeprno3unuy — 2JIeKTpUyeckux moned. JIunum
HaNpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun anektpoctarmueckoro mnois. Ilotenuwman. PasHocts mnotenuumanoB. IIpoBogHuku u
TUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM ToJie. J{uanekTpruyeckas IpOHUIIAeMOCTb.

OnexrpoéMmkocTb. KoHaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEPIHs 3apsKEHHOTO
KOHJIEHCaTopa.

TexHnueckue  ycTpoicTBa M INPAKTUYECKOE  NPUMEHEHHUE:  DJJIEKTPOCKON,  AJIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allliTa, 3a3€MJIEHHE JJIEKTpOonpuOOpoB, KOHAEHCATOp, KOMWPOBAJIBHBIA ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MIPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmoneiicTBre HaRIEKTPU30BAHHBIX TETI.

DNEKTPUUECKOE M10JIE 3apsKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE.

DnexTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKHU B 3JIEKTPOCTATHUYECKOM TIOJIE.

3aBUCUMOCTBD JIEKTPOEMKOCTH IJIOCKOI0 KOHAEHCATOPpa OT IIJIOLAAN IIJIACTHH, PACCTOSHUSA MEXYy HUMU
U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.



Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit 3nekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHS CYILIECTBOBAHMS SJIEKTPUUECKOro Toka. Mcrounmku Toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpsioxenune. 3akon OMa st ydacTka 1eru.

DNEKTPUUECKOE  CONPOTUBJIEHME. YEIbHOE  CONpOTHUBIEHME BemlecTBa. llocienoBaTenbHoe,
NapajuieJIbHOE, CMEIIAHHOE COEIMHEHHE IPOBOJHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jlxxoyns—JIena. MOIMIHOCTB 3JEKTPHUECKOTO TOKA.

DNEeKTpOoABMKYIAs CHUJIa U BHYTPEHHEE CONPOTHBIICHHME HCTOYHMKA TOKa. 3akoH OMa Ui NOJHOU
(3aMKHYTOI) 351ekTpuueckoit nenu. Koporkoe 3aMbikanue.

ONeKTpoHHAasT MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBHCHUMOCTb CONPOTUBIICHHMS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonHuku. CoOCTBEHHass M MpPUMECHas IMPOBOJUMOCTb MOJIYNPOBOAHMKOB. CBolicTBa P—N-
nepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEeKTpUUECKUH TOK B pacTBOpaX M paciulaBax 3JIEKTPOJUTOB. ODJIEKTPOJIUTHYECKAs JUCCOLMALUS.
DIeKTponu3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHbIN pa3psaa. Monnus. [lnasma.

TexHuueckue yCcTpoHUCTBAa M MPAKTUUECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT, HUCTOUHUKHU
TOKa, AJIEKTpOHArpeBaTelibHble IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIIECHUS,
BaKYyMHBIH MO, TEPMHUCTOPHI  POTOPE3UCTOPHI, MOITYIPOBOIHUKOBEIIN IMO/, TallbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsSHKEHUS.

3aBUCUMOCTb COIPOTUBJICHUS LMIMHAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUJIOLIAJAM IONEPEYHOIO
CEYEeHMS U MaTepHaa.

CMmeniaHHO€ COeJUHEHHE ITPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IEeKTPOABMKYIIEH cuiibl. KopoTkoe 3amblKaHME TalbBaHUYECKOIO 3JIEMEHTa U
OLIEHKa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUS METAJJIOB OT TEMIIEPATypHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomol

N3ydeHne cMeIaHHOTro COeIMHEHHS pE3UCTOPOB.

N3mepenue 2neKTpOABIKYIIEH CUIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETO CONIPOTHUBIICHUS.

Hab6mronenue snexrposnusa.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usnku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISIETCS C YYETOM COIEPIKATEIbHBIX
MEXIMPEIMETHBIX CBsI3€l C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHsamusl, CBSI3aHHBIE C U3yYEHHUEM METOJI0B HAYYHOI'O ITO3HAHUS: SIBJIICHUE, HAyUHBIN
¢axT, runoresa, pu3nUecKas BeIUUNHA, 3aKOH, TEOPHsl, HAOIIOICHUE, SKCIIEPUMEHT, MOJICINPOBAHHUE, MOJIEINb,
U3MEpEeHHe.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, THHEWHas GyHKIus, mapabona, runepooia, ux rpaduku
U CBOWCTBAa, TPUTOHOMETPUYECKUE (PYHKIMH: CHHYC, KOCHHYC, TAaHI€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX ITPOEKIIMH HA OCH KOOPAHMHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanmdeckoe NBHKEHHE B JKMBOW mpupoae, AUPQY3us, OCMOC, TEIIOOOMEH KHBBIX
OpPraHMU3MOB (BH/bI TEIUIONEPEAUH, TEIUIOBOE PABHOBECHE), DIIEKTPUUECKUE SBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHME BEIIECTBAa, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILIeCTBa, MOJISpHas
Macca, TEIUIOBbIE CBOMCTBA TBEPHABIX TeEJ, XUIAKOCTEH M TIa30B, JJIEKTPUYECKHUE CBOMCTBA METAJIOB,
ANEKTPOIIUTHYECKAs TUCCOIMAIIMSI, TalIbBaHUKA.

T'eoepaghus: B1a)XHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: mnpeoOpa3zoBaHHe BHKEHHI C HCIOJIb30BAHUEM MEXAHU3MOB, YUYET TPEHHUS B TEXHUKE,
MOAIIUITHUKY, HWCIOJb30BaHWE 3aKOHA COXpaHEHUsT HMMIYJbCa B TEXHHKE (pakera, BOJOMET U JIpyrue),
JBUTATE]b BHYTPEHHErO CrOpaHus, MapoBas TypOuHa, ObITOBON XOJIOAWIBHHUK, KOHIUIMOHEP, TEXHOJIOTHH
MOJIYYEeHUSI COBPEMEHHBIX MAaTepuajgoB, B TOM 4YHUCJIE€ HAHOMATEpPHAIOB, M  HAHOTEXHOJOTHUH,



JNEKTPOCTATUYECKAsT  3allMTa,  3a3eMJICHHE  JJIEKTPONPUOOPOB,  KCEPOKC,  CTPYWHBI  MPHUHTED,
AJIEKTpOHarpeBaTesibHble MPUOOPHI, SIEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHKA.
11 KJIACC

Paznea 1. DiiekTpoanHamMuka

Tema 1. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHL. B3aunmoaelicTBre NOCTOSIHHBIX MArHUTOB. MarHuTHoe mnose. BeKTop MarHuTHoi
MHAYKIUU. [IpuHOMn cyneprno3uuuyM MarHUTHBIX noJied. JIMHMM MarHuTHOW WMHAyKuuu. KapTtuHa nuHun
MarHUTHOM MHAYKIMH MOJS NOCTOSHHBIX MAarHUTOB.

MarnuTtHoe Moje NPOBOJHUKA C TOKOM. KapTuHa JMHUN WHAYKIMUA MarHUTHOTO TIOJS JITMHHOTO
MPSIMOTO MPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO IIPOBOJHHMKA, KaTylIKM ¢ TokoMm. OmbIT Opcrena.
B3anmozeicTere MpoBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HalpaBJICHUE.

Cuna Jlopenua, e€ MOAyJb U HarpaBieHue. JBruKeHUE 3apsyKEHHON YaCTUIIBI B OJJHOPOJHOM MarHUTHOM
nosie. Pabota cuel Jlopenna.

SIBneHue HNEKTpPOMarHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOM HMHIYKUMH. DJIEKTPOJBUXKYLIAs
cuiia MHAYKLIMH. 3aKOH JIEKTPOMAarHUTHOM MHAYKUuu Papanes.

BuxpeBoe snekTpuueckoe moisie. DIEKTPOABUKYIIAS CUJIa MHAYKIMH B TMPOBOJAHHUKE, JBUKYIIEMCS
MIOCTYIATEIbHO B OJJHOPOJIHOM MarHUTHOM IOJI€.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOUHIYKLIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNIeKTPOMarHuTHOE IOJIe.

TexHudeckue ycTpOMCTBA W TPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSHHBIE MAarHUThl, AJIEKTPOMATHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEH 3JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JInHMM MHOYKUMKA MarHUTHOTO TOJIA.

B3anmMozeincTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amniepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3NEeKTPOMArHUTHON UHAYKIINH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJEKTPOJBHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MTOTOKA.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3yuenre MarHuTHOTO TOJIS KATYIIKH C TOKOM.

WccnepoBanue necTBUS TOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

UccnenoBanue siBIEHUS S€KTPOMAarHUTHON WHIYKITUH.

Pa3nea 2. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHumMHble KOJ1eOAHUA

Konebartenbnas cuctema. CBoOOIHBIE MexaHHUeckue kKonebanus. ['apmMonnueckue konebanus. [lepuon,
yacToTa, amIuinTyna U ¢aza koneOanui. [IpyxuHHBIH MasTHUK. MareMaTH4yecKuil MasTHUK. YpaBHEHHE
rapMOHHYECKUX Kosiebanuii. [IpeBpaiieHne sHeprun mpyu rapMOHUYECKHUX KOJICOaHMSIX.

Konebartenbubiit koHTYp. CBOOONHBIE 3JIEKTPOMAarHUTHBIE KoJeOaHUsS B HICATbHOM KOJeOaTelIbHOM
KOHTYype. AHANIOTUS MEXIY MEXaHUYECKUMU U AJIEKTPOMArHUTHBIMU KoseOanusmMu. @opmyna Tomcona. 3akon
COXPAHEHHUS SHEPTUU B UJI€ATbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxawmux KojeOaHUsAX. BBIHYXJIeHHbIE MexaHWMYeckue KoseOaHus. Pe3oHaHc.
BriHyX1€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMSI.

[lepemennsblii Tok. CHHYCOUAAIbHBINA TEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOI0 TOKA. AMIUIUTYAHOE U
JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpauchopmarop. [IpousBoacTBo, mepenada u MOTPEOICHUE SIEKTPUUECKON dHEPTUU. DKOJOTHYECKHE
PUCKH TIpU TPOU3BOJCTBE DJIEKTPOdHEpruu. KynbTypa HCHOIB30BaHUS DJIEKTPOIHEPTUHM B TTOBCETHEBHOMN
KHU3ZHHU.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUWE: DJJIEKTPUYECKUH 3BOHOK, TIE€HepaTop
MEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpOnepeiay.



Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoJaeOaTeIbHOW CUCTEMBI (MPY>KUHHBIA WK MaTEMAaTHICCKUA MAsITHUK).

Hab6nronenue 3aryxaronmx KojaedaHuii.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB0OOIHBIE AEKTPOMArHUTHBIE KOJIeOaHus.

OcmwnorpaMMbl  (3aBUCMMOCTH  CUJIbI TOKAa W HANpsHKEHUS OT BPEMEHM) JUISl 3JIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3onaHc npu nocnenoBaTeNnbHOM COEIUHEHUH PE3UCTOPA, KATYIIKH MHAYKTHUBHOCTH U KOHJEHCATOPA.

Mopeinb TuHUYU 3NEKTPOIIEepeaayuH.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAA MaJIbIX KOJIeOaHUI Ipy3a HA HUTU OT JUIMHBI HUTU U MaccChl Tpy3a.

HccnenoBanue nepeMeEHHOr0 TOKA B LIENH U3 [10CIIEA0BATEIbHO COEIMHEHHBIX KOHIEHCATOPa, KaTYIIKU 1
pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60JIHbL

Mexannyeckue BOJIHBI, yCiOBHs pacnpoctpaHeHud. llepuon. CkopocTh pacnpoCTpaHeHUs W JJIMHA
BOJTHEL. [lonepeunsie u mpoaonbpHbIe BOMHBEL. HTepdepeHtus u nudpakius MeXaHHIeCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI W3JIyd€HUS B3JEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B oanekrpomarHuTHOW BoiHe. (CBOWCTBa SJIEKTPOMArHUTHBIX BOJIH: OTpaKEHUE,
npeJoMIIeHue, osipu3anus, tudpakuus, narepdepernns. CKOpocTh EKTPOMArHUTHBIX BOJH.

[IIxana 3eKTpOMarHuTHBIX BOJH. [I[puMeHeHe 3JIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI parOCBA3YU U TENIEBUACHUS. Pagronokanus.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPebl.

TexHudeckue ycTpoucTBa U MPAKTUUECKOE TPUMEHEHNE: MY3bIKaJbHbIE MHCTPYMEHTHI, YIbTPa3BYKOBast
JMArHOCTHKA B TEXHUKE U MEJIUIIMHE, paaap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOJIbHBIX BOJH.

Konebmromnieecs Te10 Kak HCTOUHUK 3BYyKa.

Habmtoienue orpaskeHus U IpeoMICHUS MEXaHUYECKUX BOJIH.

Habmtonienue nntepdepeHny u AMPpakiuy MEXaHU4eCKuX BOJIH.

3BYKOBOM PE30HAHC.

HaGnronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYI0M M 4aCTOTOM KOJIeOaHUH.

UccnegoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH:  OTPa)K€HUE, MPEJIOMIICHHE, MOJspU3alus,
I pakus, UHTepPEepeHLns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMmonrHENHHOE pacpoCTpaHEHUE CBETa B OJHOPOAHON cpene. JIyu cBera.
ToueuHbIii HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeTa. [locTpoeHne n3o0pakxeHU# B IIIOCKOM 3€pKaje.

[Ipenomnienne cBera. 3akOHBI MpejoMIIeHHS cBeTa. AOCONMIOTHBIN TokazaTens npenomieHus. [lomHoe
BHYTpeHHee oTpakeHue. [IpeenbHblil yroi MoJIHOro BHyTPEHHETO OTPaKEeHUS.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparone u pacceuBarolmye JUH3bL. ToHKas nuH3a. DOKYCHOE pAacCTOSHHWE U OINTHYECKas cuia
ToHKOW nuH3bl. [locTpoeHne n300pakeHW B COOMpArOMIMX W pacceuBaromMX JuH3aX. DopMyna TOHKOM
JIMH3BL. YBeIUYeHne, JaBaeMoe JIMH301.

[Ipenenbr IPUMEHUMOCTH T€OMETPUUECKOM ONITUKHU.

BonnoBass ontuka. WuTepdepenmus cBera. KorepeHTHbIE WCTOYHHKW. YCIOBUS HAOIIOACHUS
MaKCHUMyMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHHE OT BYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakius ceera. JudpakuuoHHas pemérka. YciaoBue HaOMIOAEHHS TJIAaBHBIX MAaKCUMYMOB IpH
MaJeHU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoicTBa M MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapar, MpPOESKIIMOHHBIH
anmnapat, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKkIMOHHAs penI€TKa, MOJISPOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHne, OTpakeHUe U npenoMieHne cBera. OnTudeckue mprudopsl.

ITonHoe BHyTpeHHEE oTpaxeHue. Mojens CBETOBOAA.



HccnenoBanue cBOMCTB N300payKEHHIA B JIMH3AX.
Moaenu MUKpPOCKOIIA, TeIECKONa.
Habmonenue uaTepdepeHyu ceera.
Ha6mronenue qudpakuum cBera.
HaGmonenue aucnepcuu cBera.
[Tonyyenue cnekTpa ¢ HOMOIIBIO IPU3MBI.
[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.
Habmroienue nonsipusanuu cBera.
Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul
N3mepenne nokasaresns NpeioMIIeHUs CTEKJIA.
HccnenoBanue cBONCTB U300paKeHU B JTMH3AX.
Habmonenue nucnepcun cBera.
Pa3nes 3. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
['panuubpl  mpUMEHMMOCTHM — KjlaccMYecKo — mexanukd.  [locTynarel  clieHMalbHOM — TEOPHH
OTHOCUTEJILHOCTU: WHBAaPUAHTHOCTb MOAYJSI CKOPOCTM CBETa B BaKyyMe€, IPHUHLMI OTHOCUTEIBbHOCTU
OWHIITEWHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/JICHUE BPEMEHU U COKPAILIEHUE JITHBI.
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOM YaCTULIBI.
CBs13b Macchl C 3HEPTUEN U UMITYJICOM PEJISATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.
Paznen 4. KBanroBasi pusuka
Tema 1. Dnemenmul K6AHM OGO ONMUKU
®oronsl. opmymna [1nanka cBs3u sHEepruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.
Otkpeitre u uccnenoBanue Gorordpdexra. Onbitel A. I'. CroneroBa. 3akonsl GpoTodddekra. YpaBHeHHE
Ounmreitna g Gotodddexra. «KpacHas rpanuna» potosddexra.
Hasnenue ceera. Onwitsl [1. H. JleGenena.
XUMHUYECKOE IEUCTBUE CBETA.
TexHuueckue yCTpoiicTBa M TPAKTHYECKOE TNPHUMEHEHHUE: (OTOIIEMEHT, (POTOJATUYMK, COIHEUHAs
Oarapesi, CBETOAUO.
Jlemoncmpayuu
®oTo3deKT Ha YCTaHOBKE ¢ IUHKOBOM MIIACTHHOM.
HccnenoBanue 3akoHOB BHELITHETO poTodPeKTa.
Cseroauos.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OnwiTel Pesepdopna mo paccessHuto o -yactuil. [ImanerapHas Mojaens aroma.
IToctynatsl bopa. M3nydyenue u morsiouieHre (OTOHOB MPH MEpeXoe aromMa ¢ OJAHOTO YPOBHs SHEPrHMM Ha
npyroii. Buasl cniektpoB. CriekTp ypoBHEH SHEprUM aToMa BOJI0pO/a.
BonnoBsele cBolicTBa yactull. Bosnsl e bpoiinsa. KopnycKyaspHO-BOJIHOBOM Tyalu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.
TexHnueckue ycTpoicTBa M NMPaKTUUECKOE MPUMEHEHHE: CIIEKTPaIbHbIN aHann3 (CHEKTPOCKOIN), Ja3ep,
KBaHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
Omnpenenenre AMHBI BOJIHBI JIa3epa.
Habntoienue uHeRvaThIX CIEKTPOB U3JTyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopnuie pabomuol
Habnronenue nuHeiyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOUINE CIIOXKHOCTb CTPOEHHUs sapa. OTKpBITHE pagvOaKTUBHOCTU. OIBITHI
Pesepdopna mo ompeneneHuio cocraBa paguMoakTUBHOro wu3mydeHus. CoiictBa anmb(da-, Oera-, ramma-
n3NydyeHus. BnusiHue pairoakTUBHOCTH HA )KMBBIE OPTAHU3MBI.
OTtkpbiTue TpoTOHa W HelTpoHa. Hyknonnas mopens sapa ['eitzenOepra—lBanenko. 3apsan sapa.
Maccosoe uncio siapa. M3otomnsl.

Anbda-pacnaz. IIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaj. ['amMma-u3inydeHne. 3aK0oH paMOaKTHBHOTO
pacmana.



DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macch spa.

S nepubie peakuuu. JleneHue u CUHTES A1IEP.

Snepubiii peaktop. TepmosinepHblii cuHTe3. I[IpoGneMbl W TEPCHEKTUBBI SACPHONW HHEPrETUKU.
DKOJIOTUYECKHUE ACTIEKTHI AJIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUllbl. OTKpPBITHE O3UTPOHA.

MeTo1p1 HAOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHHE: JI03UMETp, Kamepa BuibCcoHa, saepHbIN
peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

Pa3znen S. DiieMeHTHI ACTPOHOMHUU U ACTPOPUZUKH

Oranel pa3BuTUs acTpoHoMuu. IIpukiiagHoe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTHUBHOCTb. Mcrounuk sHeprunm ConHua u 3BE3A. 3BE3IbI, MX OCHOBHBIE
XapaKTepUCTUKU. J[MarpaMMa «CHEKTpaJbHBIM Klacc — CBETUMOCTbY». 3BE3/bI TJIABHOM MOCIEA0BATEIbHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTb» ISl 3BE3]l TJIABHOW IOCJIEN0BATENbHOCTU. BHYTpeHHEee cTpoeHue 3BE3 L.
CoBpeMeHHbIE NPEACTABIECHUS O IPOUCXOXKICHUU U HBoJtoLnK ConHIa U 3BE3/1. DTanbl )KU3HU 3BE3.

Mneunsiii [1yte — Hama ['anaktuka. [lonoxenue u nukenue ConnHua B ['amaktuke. Tunsl rajakTuk.
Panuoranaxktuku 1 kBazapbl. YEpHbIE IbIPHI B s/IpaX rajJakTHK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa06na. Pa3z0eranue ranaktuk. Teopus bomnbioro B3pbiBa.
PennkroBoe uznydeHue.

MacmrabHas ctpyktypa Beenennoil. MertaranakTuka.

Hepewménnpie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HaGnronenuss HEBOOPY)KEHHBIM TJIa30M C  HCIIOJNB30BAHUEM KOMITBIOTEPHBIX MPUIOKECHUN IS
OTpe/ieNICHUs] TOJIOKEHHU HEOeCHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBbIE co3Be3aus CeBepHOro
MOJTYLIApHsL U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

Oo0o01maruiee NoBTOPEHNE

Ponb pU3MKM U acCTPOHOMHHM B 3KOHOMHYECKOH, TEXHOJOIMUECKOW, COIMAIbHOM M 3THUECKOH cepax
NeSITEIbHOCTH YeJIOBEKa, pojib U MeCTO (PM3UKU U aCTPOHOMHUHU B COBPEMEHHON Hay4HOM KapTHHE MHpa, pOJib
¢usnyeckoil Teopun B (HOpMUPOBAHMM NPEACTaBICHUN O (puU3MUECKOW KapTUHE MHpa, MECTO (pu3nuecKon
KapTUHBI MUpPa B 0011IEM sy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEJICTABICHUN O IPUPOJIE.

MexnpeamerHblie CBA3U

Nzyuenune kypca ¢usznku 6a30BOro ypoBHs B 11 Kiacce OCYIIECTBISIETCS C YYETOM COIEPIKATEIbHBIX
MEXITPEIMETHBIX CBSI3€H ¢ KypcaMU MaTeMaTUKU, ONOJIOTUH, XMMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle noHsamus, CBSI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOI'O ITO3HAHUS: SBJIEHUE, HAYUHBIN
¢axT, runoresa, pu3nUecKas BeIUUNHA, 3aKOH, TEOPHsl, HAOIIOICHUE, SKCIIEPUMEHT, MOJICINPOBAHHUE, MOJIEINb,
U3MEpPEHHUE.

Mamemamuka: pelieHHE CHUCTEMbl ypaBHEHHUH, TPUTOHOMETpPHUYECKHE (YHKIMHM: CHHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M UX MPOEKIIMHA HA OCH KOOPJIHHAT,
CIIO)KEHHE BEKTOPOB, IPOU3BOJHBIC OJIEMEHTApHBIX (QYHKUUH, MpHU3HAKK TMOA00US TpPEyrojJbHHUKOB,
ompeereHue TUTOMIAAN TIOCKUX (GUryp u oobéma Ted.

Buonoeus: snexrpuyeckue SBICHUS B KHUBOW NMPHUPOJE, KoyieOaTeNnbHble JABWKEHHUS B JKUBOW MPHUPOJIE,
ONTUYECKUE SBJICHUS B )KUBOW MTPUPOJE, TEUCTBUE PAaIUALIN HA KUBBIE OPraHU3MBI.

Xumus: CTPOEHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKU, CIEKTPATIbHBIN aHaIu3.

l'eoepaghus: MarHUTHBIE MONIOCAa 3€MIIH, 3aJI€KH MarHUTHBIX Py, (OTOCHEMKA 3€MHOM MOBEPXHOCTH,
MPEACKA3aHUE 3EMIIETPSICEHUM.

Texnonozus: TUHUU DIIEKTPOIEPEIay, TEHEPATOP IEPEMEHHOIO TOKA, MIEKTPOJBUraTElb, NHIYKIIMOHHAS
neyb, pajgap, paguONpPUEMHHUK, TeEJIeBU30p, aHTeHHa, TenedoH, CBYU-meub, NpoeKIMOHHBIA amnmapar,
BOJIOKOHHA$ ONITHKA, COJTHEYHast OaTtapes.



2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUS

OcBoenne yuebHoro npenmera «du3nka» Ha ypoBHE CpeAHEro od1ero oopasoBanus (6a30BbIil ypOBEHb)
JIOJDKHO ~ O0ECHeYHTh  JOCTH)KEHHE  CIEAYIOIIMX JIMYHOCTHBIX, METANpeIMEeTHbBIX M  IMPEeIMETHBIX
00pa3oBaTEeIbHBIX PE3YIHTATOB.

2.1. JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yNabTaThl OCBOEHHS ydeOHOro mpeamMera «Du3nka» TOJKHBI OTPakaTh TOTOBHOCTh U
CIOCOOHOCTh OOYy4aroIMXCsl PYKOBOJCTBOBATbCS C(POPMHUPOBAHHOW BHYTPEHHEM NO3MLUEH JHMYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX OpHEHTAllM{, MO3UTHUBHBIX BHYTPEHHUX YOEKIECHUH, COOTBETCTBYIOLIMX
TPAIULMOHHBIM LIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACIIMPEHNE KU3HEHHOTO OIbITA M OIBbITA JESTEIbHOCTH
B IIPOIIECCE pealln3alliil OCHOBHBIX HAIIPABICHUN BOCIIUTATEIBHON IEITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:xaaHcKoOro BOCIMTAHUSA:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW MO3UIMK OOYYAIOMIErocsi KaKk aKTHMBHOTO M OTBETCTBEHHOT'O 4JIEHA
poccHiickoro oo1ecTBa;

MPUHATHE TPATUIMOHHBIX O0IIEYETOBEUECKUX T'YMAaHUCTUIECKUX U JEMOKPATHIECKUX LIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAaX I'PakJaHCKOro oOIIecTBa, y4acTBOBATH B
caMOYIIpaBJICHHH B 00pa30BaTEeIbHON OpraHU3aINH;

YMEHHE B3aUMOJICHCTBOBaTh C COLMAIbHBIMM MHCTUTYTAMHU B COOTBETCTBUU C HX (QYHKUUAMH H
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM IeATEIBHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCHUCKHUX YUYEHBIX B OOJIACTH
(GU3MKU ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMS:

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IOBE/ICHUS;

CIIOCOOHOCTH OLEHMBATH CUTYAIMIO W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYICh HA MOPAJIHHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOIO;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUICHWE K MHPY, BKIIOYAs dCTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO (pr3mueckon
HayKe;

5) Tpy/10BOT0 BOCTIUTAHUS:

MHTEpEC K pa3InyHbIM chepam mpodecCuoHATbHON AeATEIbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (GU3UKOH 1
TEXHUKOM, YyMEHHME COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymied mpodeccun U peaar3oBbBIBATH COOCTBEHHBIE
’KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JIaCTH (PU3HMKU Ha MPOTSHKEHUU
BCeM KU3HU;

6) 9KOJIOrNYECKOTO BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh 3KOJOIMYECKON KYJIbTYPbI, OCO3HAHUE TIJIO0ATBHOTO XapakTepa 3KOJOTMYECKHX
po0em;

IUTAHUPOBAaHHE M OCYIIECTBJIEHUE JEWCTBUH B OKpYKalOLleW cpele Ha OCHOBE 3HaHUS Lejlel
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIpeHye OIbITa AeATeTbHOCTH YKOJOTHUYECKOM HApaBIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAaHUH 1O
¢buzuke;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

C(OPMHPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO  Pa3BHTHS
¢bu3nveckoil HayKku;

OCO3HAHHE [IEHHOCTH HAYYHOU JIEATEIILHOCTH, TOTOBHOCTH B MPOIIECCEe M3YUCHUST (PU3UKU OCYIIECTBIISATh
MPOEKTHYIO M HUCCIIEIOBATENBCKYIO IeATEIbHOCTh HHIMBUIYaJIbHO U B TPYIIIIE.

2.2. METANPEIMETHBIE PE3YJIbTATbI
ITo3HaBaTe/IbHbIE YyHHBepPCAIbHbIE yUeOHbIe AeiicTBUSA
Bba3oBble Jlornueckue AeicTBHsA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh NMPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;

OTIPEIENIATH TeITU e TELHOCTH, 33]]aBaTh MapaMeTPhl U KPUTEPUH HX TOCTIIKEHHS,

BBISIBJISITH 3AKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTPUBAEMBIX (PU3MUECKUX SBICHUSX;



pa3pabarbiBaTh IUIaH pelmIeHUs NpoOieMbl ¢ y4ETOM aHalIM3a HMMEIOIUXCS MaTepUalbHBIX U
HeMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIESAM, OLEHUBATh PUCKU
MOCTIEICTBUM JEATEIBbHOCTH;

KOOPJAMHUPOBATh U BBHINOJHATH PabOTy B YCIOBHUSX PEabHOrO, BUPTYaJbHOIO M KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJIEHUE NIPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

Ba3oBble uccienoBarejabcKue AecTBUA .

BJIJIETh HAYYHON TEPMHUHOJIOTHUEH, KITFOYEBBIMH MMOHATUSMHU M METOJaMU (PU3NYECKON HAyKH;

BJaJIeTh HaBbIKAMU Y4eOHO-MCCIIEOBATEIbCKOM U IPOEKTHOW JAEATENIbHOCTH B 00JacTu (UMK,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IIOMCKY METOJOB pEUICHUs 3a1ad (hU3MYECKOro
COJIep>KaHus, IPUMEHEHUIO Pa3IMUHbIX METOJIOB [TO3HAHUS;

BJIJICTh BUJIAMH JICATEIBHOCTH IO MOJyYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIIH, TPEOOPaA30BAHUIO U
IIPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYalUsX, B TOM YHCJE MPU CO3JaHUU Y4EOHBIX IIPOEKTOB B 00JacTu
¢buzuku;

BBISIBJIATh [IPUYMHHO-CJIEICTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3a7ady, BBbIIBUIAaTh THUIOTE3y €€
pellIeHns, HaXOAUTh apryMEHTHI Ul TOKA3aTelbCTBA CBOMX YTBEP)KIEHUH, 3a7aBaTh I1apaMeTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBATh IIOJIyYEHHBIE B XOJI€ pEIICHUs 3aJaud pe3ysIbTaThl, KPUTUYECKH OLEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIEC 33/1a4M B 00pA30BATEIBHOMN JEATEIBHOCTH, B TOM YHCIE TPU
U3y4eHUH (PU3MKHY;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTD 3HaHUS MO (GU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACIATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTe;

BBIJIBUT'aTh HOBbIE UJCH, IpEIaraTb OpUrHHaIbHbIE TOJXO0AbI U PELLICHHUS;

CTaBUTb MPOOJIEMBI U 3aJ]auH, I0IYCKAIOIINUE albTEPHATUBHBIEC PELLICHUSI.

PabGora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMU TTOY4EHUS WH(POpMAMK (HU3UIECKOTO COJACPKAHUS M3 UCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEJILHO OCYIIECTBIIATH IMOMCK, AHAIN3, CUCTEMAaTU3aMI0 U UHTEPIPETALUIO HH(POPMALIUU PA3INIHbBIX
BUJIOB U (DOPM IIpeCTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(OPMAIIHH;

UCIOJIb30BaTh CpeAcTBa HWH(GOPMALMOHHBIX M KOMMYHMKAI[MOHHBIX TEXHOJOTMH B pElIEHUHN
KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPraHM3allMOHHBIX 337a4 C COONIOJIEHUEM TpeOOBaHUN SPrOHOMHKH,
TEXHUKUM O€30MacHOCTH, TUTHEHBl, pPECypcoCOEpeKEeHMs, TMPABOBBIX H OTUYECKHMX HOPM, HOPM
MH(pOPMaIMOHHOH 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEpKaHMS B pa3IMuHbIX (opmarax ¢ yuy€ToM Ha3HAUYEHHUS
uHOpMaIUY U LIEIEeBOI ayIuTOPHH, BEIOUpasi ONTUMAIIbHYIO ()OpMY IPECTABICHUS U BU3yaIU3alluH.

KomMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:

OCYILECTBIATH OOILIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH 1€ TENBHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYalli U cMATYaTh KOH(QIUKTHI;

pa3BEPHYTO U JOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaH/IHON U UHIMBUyaJIbHOU pabOTHI;

BBIOMPATh TEMATUKY U METObl COBMECTHBIX ACHUCTBHM, C yU4ETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0T0 WieHa KOJIJIEKTUBA;

IIPUHUMATh L€ COBMECTHOM [€ATENbHOCTH, OPraHMU30BBIBaTH M KOOPAMHHUPOBATH NEHCTBUS IO €€
JOCTUKEHHUIO: COCTaBJIATh IUIAH JEHCTBUM, pacnpelessiTh poyid ¢ y4€TOM MHEHUH Yy4aCTHUKOB, OOCYXKIaTb
pe3yabTaThl COBMECTHON pabOTHI;

OLICHMBAaTh KauyeCTBO CBOET0 BKJIaJa M KaXJIOT0 y4YyaCTHHMKAa KOMaHAbl B OOIIMH pe3yabTaT IIo
pa3pabOTaHHBIM KPUTEPUSIM;

npesaraTb HOBbIE IMPOEKTHI, OLEHUBATh UAEHU C MO3UIUU HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAYUMOCTH;

OCYILIECTBIIATH O3UTUBHOE CTPATErMYECKOE MMOBECHUE B PA3JIMUYHBIX CUTYALIUSIX, IPOSIBISITH TBOPUECTBO
U BOOOpakeHHe, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA
Camoopranmuzanmus:



CaMOCTOSITENTFHO OCYIIECTBISITh IMO3HABATEIBHYIO EATEIBHOCTh B 00NACTH (U3UKH W acCTPOHOMUH,
BBISIBIIATH MPOOJIEMBI, CTABUTh U (HOPMYIUPOBATh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENTLHO COCTABJIATH IJIAH PEIICHUs PACUETHBIX M KAUYeCTBEHHBIX 3aad, MJIAH BBIMOJTHECHUS
MPAKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaLIUSIM;

paciupsaTh paMKHi y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNiaTh OCO3HAHHBIA BEIOOD, apTYMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO dPYAUILIUU B 001acTU (PU3UKH, MOCTOSHHO MOBBIIIATH
CBOI 00pa30BaTeIbHBIN U KYJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE
PE3YJIbTATOB LIETSAM;

BJIaJIETh HaBBIKAMHM I[103HABAaTEIbHONW pe(dIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEUCTBUU H
MBICJIUTEJIbHBIX MPOIECCOB, X PE3YyIbTAaTOB U OCHOBAHUIA;

MCIOJIb30BaTh MPUEMBI peIeKCUU 71 OLIEHKU CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E PE3yNIbTaTOB AEATEIbHOCTH;

MIPUHUMATH ce0s1, TOHNUMAasi CBOM HEAOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIU3€ PE3YJIbTATOB JIeATeIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OMIUOKH.

B mpouecce AOCTHMKEHHMS JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS MPOTpaMMbl MO (U3UKE ISl YPOBHS
cpeaHero oOmero o0pa3oBaHMAs Yy OOYYarOIIMXCsl COBEPIICHCTBYETCS HSMOLMOHAIBHBIN HHTEIUICKT,
MIpeIoararonuii copMUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIOYAIOUIETO CIOCOOHOCTh MOHHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHUE, BUJETD
HAIpPaBIIEHUS Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cpephl, ObITH yBEpPEHHBIM B cele;

CaMOpPETyJIMPOBAHUSA, BKJIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHME IPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/ICHHE, CIOCOOHOCTh aNalTUPOBATHCA K SMOIMOHAJIBHBIM H3MEHEHHUSM U MPOSBIATH TMOKOCTh, OBITH
OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIMM, BKIIOYAIONIEH CTpeMJICHHE K JOCTIKEHUIO Ield U YCIeXy, ONTHMH3M,
WHUIIMATUBHOCTH, YMEHUE JACHCTBOBATH UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHANBFHOE COCTOSIHUE IPYTHX, YYUTHIBATH €r0
MIPU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS] C JAPYTHUMH JIOIbMH,
3a00TUTHCSA, TIPOSIBIIATH UHTEPEC U pa3perniaTh KOHQIUKTHL.

2.3. TNPEIMETHBIE PE3YJIbTATBI
10 KJIACC

K xoHny oOydenuss B 10 kjacce mpeaMeTHbIe pe3yabTaThl Ha 0Aa30BOM YpPOBHE JIOJDKHBI OTpa)xarh
c(OPMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHUIA:

JEMOHCTPUPOBaTh Ha TpHUMEpax pPojb U MecTOo (GU3UKH B (DOPMHPOBAHHH COBPEMEHHOW HAyYHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOMN TEXHUKHU M TEXHOJIOTHH, B IPAKTUICCKOM JCSITEIILHOCTHU JIFOJIEH;

YYUTBHIBATh TPAHUIBl TPUMEHEHUs W3yYeHHBIX (U3MUECKUX MOJeNell: MarepualbHas TO4YKa,
WHEepLMaJbHas CUCTeMa OTCYETa, aOCOJMIOTHO TBEPAOE TENO, MJCANbHBIM a3, MOJEIN CTPOEHUs Tra3oB,
KHUJKOCTEH U TBEPIBIX TeJ, TOUCUHBIN IIEKTPUUIECKUI 3apsi/i IPU pelieHud GU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3UYECKUE SIBICHUS (TPOIECCHI) W OOBICHATH WX HAa OCHOBE 3aKOHOB MEXaHWKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUM CTPOEHHUs BelIecTBa M DJIEKTPOJMHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBIDKEHHE, CBOOOIHOE TIAaJICHUE TE, ABUKEHHUE 110 OKPY>KHOCTH, HHEPITUS,
B3aumMoJeiicteue ten, auddysus, O6pOyHOBCKOE ABUKEHHE, CTPOSCHUE KUIKOCTEH W TBEPABIX TEl, H3MECHEHHE
o0béMa Tenm mpu HarpeBaHUU (OXJIAKICHHWH), TEIJIOBOE PAaBHOBECHE, MCMApPEHHUE, KOHJCHCAIUs, TIJIaBJICHUE,
KpUCTAIIIN3aIsl, KUIIEHNE, BIAKHOCTh BO3/IyXa, MOBBIIICHUE AABJICHHUS ra3a Mpu €ro HarpeBaHUH B 3aKPHITOM
cocyzie, CBSI3b MEXAY NapaMeTpamMH COCTOSIHMS Ta3a B M30Ipoleccax, AJIEKTpU3alus TeJl, B3auMOJEHCTBHE
3aps/ioB;

OMHUCHIBATh MEXAaHWYECKOE JIBM)KCHHE, HCIONb3ys (U3nueckre BEIWYUHBI: KOOpAWHATA, TyTh,
NepeMenieHnue, CKOPOCTh, YCKOpEHHWE, Macca Teja, CHJla, UMIIYJIbC Tela, KHUHETUYeCKas DSHeprus,
MOTEHITMATbHAS JHEPTUs, MeXaHWdeckas paboTa, MeXaHWYecKash MOIIMHOCTh;, TpPH OIMHWCAHUU MPABHIHHO



TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIb3YEMbIX BEIMYUH, UX 0003HAUYEHUS M €IUHMIIbI, HAXOAUTh (OPMYIIBI,
CBSI3bIBAIOIIUE JaHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTMMHU BEIMYMHAMU;

OINMCHIBATh HW3YyYEHHBIC TEIJIOBbIE CBOMCTBA Ted M TEIJIOBBIC SIBICHUS, MCIONB3YsS (U3UUYECKUE
BEJIMYMHBI: JIaBICHUE ra3a, TeMIIEpaTypa, CPeIHssT KUHETUUECKask SHEPTUsl XaOTHUECKOro JABMKEHHS MOJIEKYJ,
CPEIHEKBaApaTUYHAsl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHSs D3HEprus, pabora rasa,
KO3 (QHUIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOIO JBUraTessl; IPU ONUCAHUM ITPABUIIBHO TPAKTOBATh (PU3NUECKUI
CMBICII MCIIOJIb3YEMbIX BEJIIMYHMH, UX 0003HAUEHUS W €JMHMIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE TAHHYIO
(GU3NYECKYI0 BEIMUUHY C APYTMMHU BEITUUMHAM;

ONHCHIBATh M3YUEHHBIE 3JEKTPUUECKUE CBOMCTBA BEIIECTBA U JBJIEKTPUUECKUE SIBJIEHUS (TPOLECCHI),
UCHONb3ys (PU3MYECKHE BEIMYMHBL AJIEKTPUUECKUH 3apsjl, 3JEKTPUYECKOe I0JIe, HaNpsHKEHHOCTh IOJI,
MOTEHIMAJ, Pa3HOCTb IOTCHUHUAIOB; MpPU OMNHCAHUM NPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICI
UCMOJb3yEeMbIX BEJIMYMH, HUX O003HAUE€HUS M E€AMHHUIBI, YyKa3blBaTh (OPMYJIbI, CBSA3BIBAIOIIME JAaHHYIO
(GU3NYECKyIO BETMYMHY C IPYTHMHU BEIIUYHHAMU;

aHATM3UPOBaTh (U3NYECKUE MTPOLECCHI U ABJICHUSA, UCIOJb3Ys GU3NYECKHUE 3aKOHBI U IPUHIMIIBL: 3aKOH
BcemupHoro tsarorenus, |, |l u Il 3akonbl HploTOHA, 3aKOH COXpaHEHUS MEXAHWYECKOW SHEPrUH, 3aKOH
COXPaHEHMs UMITYJIbCa, IPUHLUI CYNEPHO3UIIMN CUJI, IPUHIUI PAaBHOIIPABUs MHEPLUAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOEHUS BELIECTBA, Ia30BbI€ 3aKOHbI, CBS3b CPEAHEW KMHETUYECKOU
SHEPI'UU TEIUIOBOTO JBMKEHHS MOJIEKYIN ¢ aOCOIIOTHOM TeMIlepaTypoi, epBblii 3aKOH TePMOJANHAMUKH, 3aKOH
COXpaHEHHS JIEKTPUIECKOTO 3aps/a, 3aKkoH KynoHa, Ipu 3TOM pa3indaTrh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BBIPAKEHHUE U YCIIOBHS (IpaHUIIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NMPUHIUIBI JCHCTBHS MAIllWH, MPHUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3uvaTh
yCJI0BHUS UX OE€30MIaCHOT0 UCII0Jb30BaHUS B IOBCEAHEBHOM KU3HM;

BBITIOJIHATh SKCHEPUMEHTHI TI0 MCCIIEJOBAHUIO (PU3MUECKUX SIBICHUH M TPOILIECCOB, C MCIOIH30BAHUEM
OpSMBIX M KOCBEHHBIX H3MEpPEHHUH, mpu 3ToM (opMyaupoBaTh mpolieMy/3aiady M THIOTe3y Y4eOHOro
HKCIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEJIOKEHHOTO 000PYIOBaHMS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH
BBIBO/IbI;

OCYIIECTBIISITH TPSIMBIE M KOCBEHHBIE HU3MEPEHUS (HU3NUECKUX BEJIMYMH, IPH OSTOM BBIOMpPATH
ONTUMAJIbHBIN CIIOCO0 MU3MEPEHHUs U UCII0IB30BaTh U3BECTHBIC METO/Ibl OLIEHKU MOIPEIIHOCTEN U3MEPEHUH;

MCCIIEIOBATh 3aBHCUMOCTH MEXAY (PU3MUECKUMH BEITMUYMHAMH C MCIIOJIb30BAHHEM HPSMBIX H3MEPEHHH,
IPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTaThl MOJIYYEHHOM 3aBHUCHUMOCTH (DPU3MYECKHX
BEJIMYMH B BUJIE TaONMIl U IpaUKOB, JAeaTh BBIBOJBI IO PE3yJIbTaTaM HCCIIEI0BAHNUS;

coOmogaTh mpaBuiIa 0e30lacHOro TpyJda IpH MPOBEIEHUH HCCIEIOBaHMM B paMKax ydeOHOro
AKCIIEPUMEHTA, YUeOHO-HUCCIIEI0OBATENbCKON U MPOEKTHOW JIEATENbHOCTH C MCIOJb30BAHUEM H3MEPUTEIbHBIX
YCTPOKICTB U 1ab0paTopHOro 000pyI0BAHNUS;

pemaTth pacué€THbIE 3aJja4i C SIBHO 3aJIaHHON (DU3UYECKON MOJEIbI0, UCTIONIB3Ys (PU3nYecKre 3aKOHbI U
NPUHIUIBI, Ha OCHOBE aHAIM3a YCIOBUS 3aJaud BbIOMpPATh (U3UUECKYIO MOJENb, BBIIEIATH (hU3NUYECKHE
BEJIMYMHBI U (QOpMYJbl, HEOOXOAMMBIE ISl €€ pelleHUs, MPOBOJUTH Pacu€Thl M OIEHUBATh PEATLHOCTD
MOJTyYEHHOT0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelaTh KaueCTBEHHBIEC 33JaYi: BBHICTPAWBATh JIOTUYECKH HENPOTUBOPEUMBYIO IETIOUKY PAaCCYKIECHUHN C
OIOPOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHHUS;

HCIIOJIb30BaTh MU PEIIEHNN Y4eOHBIX 3a/1a4 COBPEMEHHbIE NH(POPMAIIMOHHbBIE TEXHOJIOTHH JJIs TIOMCKA,
CTPYKTYpPUPOBAHUs, HUHTEPIpETAllMd U TPEACTaBICHUS Y4eOHOH M HaydHO-TNONMYJISIpHOW HMH(pOpMaLuy,
MOJIYYEHHOM U3 pa3IM4HbIX HCTOYHUKOB, KPUTUUYECKU aHAJIM3UPOBATh MOJIy4aeMyIo HH(pOpMaInio;

NPUBOANUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOekHBIX YUEHBIX-(PU3UKOB B pa3BUTHUE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCMOJb30BaTh TEOPETUYECKHE 3HaHMA MO (U3MKEe B TIOBCEAHEBHOM JKM3HM JUId oOOecredeHus
0€30MacHOCTH TpU OOpalIeHUH ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOMCTBAMH, JUISI COXPAHEHMs 3[0OPOBBS U
COOJIIOICHHSI HOPM KOJIOTHYECKOT0 TIOBEACHUS B OKpYXKaroIleH cpene;

paboTaTh B TPYIIE C BHIIOJHEHUEM DPa3IMUYHBIX COLHUAIBHBIX DPOJIEH, MJIAaHUPOBATh PabOTy TpPYMIIbI,
palMoHaIbHO paclpesessaTh OO0SM3aHHOCTH M IUIAHUPOBATh JIEATENBHOCTh B HECTaHJAPTHBIX CHUTYalMsX,
a/IeKBaTHO OIIEHMBATh BKJIAJ KaX/0T0 U3 YUACTHUKOB TPYIIIbI B PEHICHUE pacCMAaTPUBAEMON MTPOOIEMBI.

11 KJIACC

K xoHny oOywyenuss B 11 kjacce mpenMeTHble pe3yiabTaThl Ha 0Aa30BOM YpPOBHE JIOJDKHBI OTpa)arhb

c(OPMHUPOBAHHOCTH y O0YHAIOIIUXCS YMEHUH:



JEeMOHCTPHPOBAaTh Ha NpPUMEpax pojidb U MECTO (GHU3UKH B (HOPMUPOBAHMM COBPEMEHHOW HAay4yHOU
KapTUHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHHKHU M TEXHOJIOTHUH, B MPAKTHYECKON IEATEIbHOCTU JIIOAEH,
LEJIOCTHOCTh ¥ €MHCTBO (pr3MUecKoi KapTUHBI MHUPA;

YUUTBHIBaTh TPAHULIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIEJICH: TOUeUHBINA AJIEKTPUUYECKUil 3apsa,
Jy4 CBETA, TOYEUYHBIH HCTOYHMK CBETA, SJAEpHAs MOJEIb aToMa, HYKJIOHHAas MOJElb aTOMHOIO sipa IpH
peuieHnu GU3NUECKUX 3a7a4;

pacrio3HaBaTh (PU3NUECKUE SABICHUS (TIPOLECCHI) U OOBSICHATh X Ha OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKU
Y KBaHTOBOM (DM3HKU: AJIEKTpUYecKasi IPOBOAUMOCTh, TEINIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JACHCTBUS
TOKa, B3aMMOJIEIICTBIE MAarHUTOB, JJIEKTPOMArHUTHAsI MHIYKIIMS, A1€HCTBUE MarHUTHOIO 1OJIsI HA IPOBOJAHUK C
TOKOM M JBIDKYILIUHCS 3apsf, dJIEKTPOMarHUTHbIE KOJieOaHUS U BOJIHBI, NMPSMOJIMHEHHOE pachpoCTpaHEHHE
CBeTa, OTpPaKEHHE, IMpeJoMJIeHHEe, MHTeppepeHnns, AUQpakiuus ¥ TOISIPU3ALMSA CBETa, AUCIEPCUS CBETa,
dhoToanexkrpuuecknii 3pdekt (hoToaddhekT), cBeToBOE AaBICHUE, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTpa aTomMa
BOJIOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs paJOaKTUBHOCTb;

OIMCHIBATh U3yYEHHBIE CBOICTBA BeIECTBA (JEKTPHUUECKHE, MAaTHUTHBIE, ONTHUYECKUE, DIIEKTPHUECKYIO
MPOBOJIMMOCTh PA3NUYHBIX CpPEA) W IJIEKTPOMArHUTHBIC SBJICHUS (TPOLIECCHI), HCHOIB3YSd (PHU3MUECKUE
BEJIMYMHBI: AJIEKTPUUYECKUIN 3apsll, cujla TOKa, AJIEKTPUUYECKOE HampsHKEHHUE, AJIEKTPUUYECKOe COMPOTUBIICHUE,
Pa3HOCTb NMOTEHLUAJIOB, 3JIEKTPOABMKYIIAsl CUia, padoTa TOKA, MHAYKIMS MarHUTHOIO IOJs, cuia AMIepa,
cwia JlopeHia, MHAYKTUBHOCTh KATYILIKH, SHEPTUS AJIEKTPUUECKOTO0 U MAarHUTHOTO TOJEH, MepUoJl U 4acToTa
KojeOaHuil B KoJeOaTelbHOM KOHTYpE, 3apsii M cuja TOKa B MPOLIECCE FapMOHUYECKUX 3JIEKTPOMArHUTHBIX
Kosnebanuii, (OKyCHOE pacCTOSHHE U ONTHYECKas CuJia JIMH3bI, MPU OMHCAHUM NPABUIBHO TPAKTOBATh
(Gu3n4YecKuii CMBICT HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYCHUS W EIWHUIIBI, YKa3blBaTh (POPMYIIBL,
CBSI3BIBAIOIIUE TaHHYIO (U3UYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

OIMCHIBaTh U3yYEHHbIE KBAHTOBBIE SIBJIICHUS U MPOLIECCHI, UCIIONIb3Ys (PU3MUECKHE BEITUUYHUHBI: CKOPOCTb
ANIEKTPOMArHUTHBIX BOJIH, JUITMHA BOJHBI M YaCTOTA CBETa, SHEPTUS U UMITyJIbC (HOTOHA, IEPHO/] MoIypaciaia,
SHEpPrusl CBSI3U aTOMHBIX S7€p, MPU ONMMCAHUU IPABWIBHO TPAKTOBAaTh (PM3MUYECKUN CMBICI HCIOIb3YyEMbIX
BEJIMYMH, UX 0003HAYCHUS U €IUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILINE JAHHYIO (DU3UYECKYIO BETUUYHUHY C
JAPYTUMH BEJTMYUHAMH, BBIYUCIIATH 3HAYCHHE (PU3NIECKOM BEITMUNHBL;

aHAIIM3UPOBaTh (PU3MUECKHE TPOIIECCHl U SBJICHUS, UCTOIb3Ys (hHU3MUECKHEe 3aKOHBI U MPUHIIMIIBL: 3aKOH
Owma, 3aKOHBI IOCJIE0BATENBHOIO U HapalIeIbHOIO COEAMHEHMSI IPOBOJAHUKOB, 3aK0H J[xoyns—JIlenua, 3akoH
ANEKTPOMArHUTHOM WHAYKLHWHU, 3aKOH MPSMOJIMHEHHOTO paclpoCTpaHeHHs CBETa, 3aKOHBI OTPaKEHUsS CBETA,
3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHEHHE ONHIITENHHA U1 (oTod(d(deKTa, 3aKOH COXpaHEHUs DHEPIUU, 3aKOH
COXPAHEHHUs UMIIYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUs MacCOBOTO YHUCIA,
noctynarel bopa, 3aKOH paMOaKTUBHOIO pacnajia, Ipu 3TOM pa3jinyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa,
€ro MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OTIpe/IEeTIATh HalpaBJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO MOJISl MPOBOJHUKA C TOKOM, CHIJIbI AMIepa U
cunsbl JIopeHua;

CTPOUTDH U OMUCKHIBATh U300paKEHUE, CO3/ITaBAEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM JINH30M;

BBINOJIHATh SKCHEPUMEHTHI IO MCCIIEJOBAHUIO (PU3MUECKUX SIBIEHUH M MPOLIECCOB, C UCMOIb30BAHUEM
NpsIMBIX M KOCBEHHBIX HM3MEpPEHMI: Mpu 3ToM (opMynupoBaTh MNpodiaemMy/3aiadyy W TUIOTE3y y4eOHOTro
HKCHEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYA0BaHMs, IPOBOIUTH OMNBIT U (hOPMYIUPOBATH
BBIBO/IBI,

OCYILIECTBIISITh TpsIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3NYECKHX BEIUYHMH, MPH 3TOM BHIOUpAThH
ONTHUMAJIBHBINA CLIOCOO MU3MEPEHUS U HCII0NIb30BaTh U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN N3MEpEHU;

UCCIIeIOBaTh 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH C HMCIIOJIB30BAaHHEM IPSIMBIX M3MEPEHUN: MPU 3TOM
KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHpPOBaTh pe3ysbTaThl MOJYyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIUYHUH B
BU/JIE TaONHII U TpaUKOB, ANaTh BBIBOJBI IO PE3YJIbTaTaM MCCIEIOBAHNUS,

coOmofaTh mpaBuiia O€30MacHOro Tpyda MpH MPOBEIEHUU HCCIEIOBaHUNH B pamMKax ydeOHOro
HKCHEPUMEHTa, y4eOHO-HUCCIIeA0BATENCKOM U MPOEKTHOM EATENILHOCTH C MCIIOJIb30BAaHUEM HM3MEPHUTEIbHBIX
YCTPOWCTB M TAOOPATOPHOTO 0OOPYIOBAHHS;

pemaTh pacy€THbIE 3a/lauM C SIBHO 33J]aHHOM (pru3nyeckoi MOJENbIo, UCTIONb3Ys (PU3HMUECKUe 3aKOHBI U
MPUHLIMIIBI, HA OCHOBE aHajn3a YCIOBHUS 3aJaud BBIOMPATh (PU3MUECKYI0 MOJENb, BBIACNIATH (PU3NUECKHE
BEIMYUHBI U (POpMyIbl, HEOOXOAMMBbIE Al €€ pelleHHs, NMPOBOAUTH Pacy€Thl M OLICHHWBATh PEAIbHOCTD
MOJIYYEHHOT0 3HAUeHUs (PU3HUECKON BEIUYUHBL;

pelaTh KaueCTBEHHbIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUYMBYIO LEMOYKY PacCyXICHHM ¢
OTIOPOM Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;



MCIOJIb30BATh MPH PEIICHUH y4eOHBIX 33]a4 COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTUU IS TTOMCKa,
CTPYKTYpUPOBaHHUS, HWHTEPIpPETAlUd M TpeAcTaBiIeHUs Y4eOHON M HayyHO-TIOMYJspHOW uH(pOpMaluy,
MOJTYYEHHOM 13 Pa3IMYHbIX UCTOYHUKOB, KPUTHUECKH aHAIM3HPOBATH MOIy4aeMyt0 HH(POPMAIIHIO;

OOBSCHATH MPUHLIUIBI IEHCTBUS MAIIMH, PUOOPOB U TEXHUYECKUX YCTPOICTB, pa3inuyaTh YCIOBUS UX
0€30I1aCHOTO MCIIOJIb30BAHUS B TIOBCEAHEBHOM KHU3HH,

MPUBOJUTH MPUMEPHl BKIAJa POCCUHUCKUX M 3apyOeHBbIX Y4YEHBIX-(GU3UKOB B pa3BUTUE HAYKU, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHMS MO (U3MKEe B TIOBCETHEBHOM KHU3HU [UIsI OOecredeHUs
0€30MacHOCTH MpH OOpPAIICHUU ¢ MPHOOpaMH M TEXHHUYECKUMH YCTPOMCTBAMU, JJISI COXPAaHEHHs 370POBbs U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKpYKaIoIlel cpee;

paboTaTe B Tpymnme C BBIIOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX POJICH, IIIAHUPOBATH PabOTy TPYIIIHL,
paloHaIbHO pacHpelessaTh O0S3aHHOCTH M IUIAHUPOBATH JEATEIbHOCTh B HECTAaHAAPTHBIX CUTYalLUSAX,
a/IeKBaTHO OLICHUBATh BKJIAJ] KaX/10I0 U3 YYACTHUKOB IPYIIIBI B PEIIEHUE pacCMaTpUBaeMON MPOOIEMBI.

3. TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U Konrtpoan | Ilpakru (undposbie)
n/m | TeM MPOrpPaMMbl Bcero | HbIe qecKHne o0pa3oBaTejibHbIE
padoThI paboThI pecypchl
Paznen 1. DUSUKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
11 ®u3nKa U METObl HAYYHOTO 2 bubnmnorexka HOK
TIO3HAHMS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoteka [IOK
2.1 Kunewaruia S https://m.edsc])lo.ru/7f41bf72
bu6nuoreka [IOK
2.2 Hunavimia ! https://m.edscL)L.ru/7f41bf72
23 3aKOHBI COXpaHEHUs B 6 1 1 bubnmnorexka HOK
MEXaHHUKE https://m.edsoo.ru/7f41bf72
Wroro no paszneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINMHAMHUKA

31 OCHOBBI MOJIEKYJIIPHO- 9 1 bu6muoreka [JOK
KHHETUICCKOU TEOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 ﬁgg:ﬁ;;é;%giﬁljﬂ fA1bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubmuoreka [JOK
BerecTBa. Ma3oBbIC MEPEXOJIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pa3nea 4. JIEKTPOJIMHAMUKA
41 | Omextpocramiika 10 3| htpsimesson u/7tatbir2
4.7 ITOCTOSHHBIN IIEKTPUUYECKU I 12 1 bubnmoreka [JOK
TOK. TOKH B pa3IMUHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 22
[ToBTOpeHue 2
OBIIEE KOJIMYECTBO YACOB 68 3 5
110 MIPOI'PAMME
11 KJIACC
Ne Haumenosanue pasaenos u rem | Koanuecrso yacos JJ1eKTpOHHBIE (U (PPOBbIE)
n/m | nporpaMmsl Bcero Kontpouasn | [Ipakrnye o0pa3oBaTe/bHbIE
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ble padoThbl | CKHe pecypcbl
padoThI
Pasnen 1. JIEKTPOJIMHAMUKA
11 MaruauTHoe ToJIe. 11 1 3 bubmuoreka [JOK
DJIeKTPOMArHUTHAS HHYKIIHS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4eckue u 9 1 bubmuoreka [JOK
9JIEKTPOMATrHUTHBIC KOJICOAHHS https://m.edsoo.ru/7f41c97c
29 MexaHnundeckue u 5 1 bu6mmoreka [JOK
DJIGKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
23 | Onmuia 10 3 E’E/tlgg:l/d/(r)rf.ﬁteﬁg)(.)r{f/?f4lc97c
Hroro no pazueny 24

Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

31 OCHOBBI crIeIIMaIbHON TEOPUHU 4 1 bubnuoreka [JOK
' OTHOCHTEIHLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuotexa [JOK
4.1 DJIEMEHTHI KBAHTOBOU OIITUKH 6 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 | Crpocnne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 | ATomHoe azpo S https://m.edso0.ru/7f41c97c
Wroro no pazneny 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DIeMEHTHI aCTPOHOMUU U 7 1 bubnuotexa [JOK
acTpou3uKH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 7
Pa3nesa 6. OBOBIIAIOIIEE TIOBTOPEHHUE
61 | OSoSmaromee moptopee ’ Pips i edso0 74 1c9Te
Uroro no pazneny 7
OBLIEE KOJIMYECTBO YACOB 68 4 7
110 TIPOT'PAMME
4. IMOYPOUYHOE IINTAHUPOBAHUE
10 KJIACC
Ne Tema ypoxa Koumnuects
n/n 0 4acoB
Paznes 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUS 2
1 ®du3nka — Hayka o npupojie. Hayunsie MeTopl O3HAHMS OKPY’KAIOLIEro MUpa 1
2 Pons n MeCTOU(i)I/ISI/IKI/I B (bopMI/IpOBsiHI/H/I COBPEMEHHOM HayYHOW KapTHUHBI MUpPa, B 1
IIPAKTUYECKON AESATEIbHOCTH JIIOIEN
Pasznea 2. MEXAHUKA 18
3 Mexannueckoe 1BukeHue. OTHOCUTEIBHOCTh MEXAHUUECKOTO IBHIKEHUS. 1
Ilepemenienne, CKOpOCTh, YCKOPEHHE
4 PaBHOMEpHOE NPSIMOIMHENHOE IBUIKEHUE 1
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5 PaBHOYCKOpEHHOE MPSIMOJTMHEHHOE ABUKCHUE 1

6 CBoOoHOE mMasieHne. Y CKOpeHHue CBOOOTHOTO M CHHS 1

7 Kpuonunerinoe npmxenue. J[BixkeHne MaTepuaibHOM TOYKHU MO OKPY>KHOCTH 1

8 IIpunuun otHOCHTENBHOCTH ['anunes. MHepunanbHbie cucteMel orcyera. 1lepsoiii 1
3akoH HbroToHa

9 Macca tena. (EI/IJ'Ia. [Tpuniun cynepno3uiuu cui. Bropoii 3akon HerotoHa st 1
MaTepuaJbHON TOUYKHU

10 Tperuii 3akoH Hpr0TOHA U1l MarepuaIbHBIX TOYEK 1

11 3akoH BceMupHoro TsaroreHus. Cuna tsoxectu. [lepBast kocMHuyeckas CKOpOCTh 1

12 Cuna ynpyroctu. 3akoH I'yka. Bec tena 1

13 Cuna tpenus. Koapdunuent tpenns. Cruna cOnpoTUBICHHS IPU IBIKEHUU TeJa B 1
YKUJKOCTH WM ra3e

14 [ToctynarensHOE U BpallaTelibHOE IBH)KEHUE a0COMOTHO TBEPAOro Teaa. MoMeHT 1
cuiibl. [1nedo cuibl. YeimoBus paBHOBECUS TBEPIOIO TEJa

15 Nmnynbc MmaTepuanbHON TOYKH, CUCTEMbI MAaTEPHANIbHBIX ToueK. IMIyIbC CHIIBI. 1
3aKOH COXpaHEeHHs UMITyJbca. PeakTHBHOE IBIKEHUE

16 Pabora u moutHoCTh cuiibl. Kunetndeckas sHeprusi MarepraibHOR Touku. Teopema 1
00 M3MEHEHUHU KUHETHUYECKOI 3HepTrun

17 [TorenumanbHas sHeprus. [loTeHnnanpHas sHeprust ynpyro aegopMupoBaHHOK 1
npyxusbl. [loTeHnmanbHas sHEprus Tena BOJIN3H MOBEPXHOCTH 3eMIIU
[ToreHunanbHbIC M HETIOTEHIIUATBHBIE CUIIBI. CBA3b paOOThI HEMOTEHIIUATBHBIX CUJI C

18 M3MEHEHUEM MEXaHMUECKOM 3HEPIrur CUCTEMBI TeJl. 3aKOH COXPaHEHMUSI 1
MEXaHUYECKON YHEPTUH

19 Ha6opaTopHai1 pabota «VccrnenoBanue CBSI3U pabOTHI CUITBI C U3MEHEHUEM 1
MEXAHUYECKOM SHEPIuu TeJjla Ha IPUMEPE PACTSKEHUS. PE3SUHOBOTO XKIYTa»

20 KonTponbHas pabota no reme «KunemaTuka. JluHamuka. 3aKOHbI COXpaHEHUS B 1
MEXAHHUKE
Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA 24

21 AHaiu3 KOHTPOJIbHON paboThl. OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKOM 1
teopun. bpoyHosckoe aBmxenue. Juddysus

29 Xapaktep ABIKEHUSA B3aMMOJEICTBHS YaCTHL] BEIeCTBA. MOAEIN CTPOEHUS ra30B, 1
KUAKOCTEN U TBEPIBIX TEI

23 Macca monexyn. KommuectBo Bemectsa. [locTosiHHast ABoraapo 1

24 TernoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcus 1

25 Wneanphbiii raz3 B MKT. OcHoBHoe ypaBHenne MKT 1

26 AGcomoTHas TemrepaTypa Kak Mepa CpeiHe KUHETUYECKOW SHEPTruu IBUKEHUS 1
MoJIeKyJl. YpaBHeHue MeHnneneeBa-Knanelipona

27 3akoH [lanbpToHa. ['a30BEIe 3aKOHBI 1

28 JlaGopatopHas pabota «lccnenoBanne 3aBUCUMOCTH MEX]y TapaMeTpaMu 1
COCTOSTHUS Pa3peKEHHOT0 Ta3ay

29 W3omporieccsl B UACATLHOM ra3e U UX Irpad@uyecKoe Mpe/ICTaBICHIE 1
BHyTpeHHss sHeprust TepMOJMHAMHYECKO CUCTEMBI U CIIOCOOBI €€ N3MEHEHHUSI.

30 KonmgecTBo TemioTs! v pabota. BHyTpeHH:Is1 SHEprHsl 0JHOATOMHOI'O MJI€aIbHOTO 1
rasa

31 Bunel Terionepenaun 1

30 VnenbHas TEMI0EMKOCTH BelecTBa. KonyecTBo TEIIOTHI PH TEIUIONEepeIaye. 1
AnmabaTtHbIi poriecc

33 ITepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K N30IPOLIECCAM 1

34 HeoGparumocTs npouieccoB B npupojae. BTopoit 3aKoH TepMOIMHAMHUKH 1




35 [Tpuntun nevictus u KI1J[ TermoBoit MmammHbI 1

36 Iuxn Kapro u ero KI1J] 1

37 DKOJIOTHYECKUE TTPOOIIEMBI TEIIJIOIHEPTETHKH 1

38 O6o6maromuii ypok «Momnekyinsipaas ¢puznka. OCHOBBI TEPMOJMHAMUKI 1

39 KonrponbHas padora no reme «MonexyisipHas Gpusuka. OCHOBBI TEPMOAMHAMUKN 1

40 AnHanu3 KOHTpoJIbHOH paboTsl. [TapooOpa3oBanue n KoHIeHcanus. Mcnapenue u 1
KHUIICHHE

41 AOCOoIOTHAs 1 OTHOCUTEJIbHAS BJIAXXHOCTh BO3yXa. HachImeHHbIN ap 1

42 Teépmoe teno. Kpucrammueckue u amopdubie Teaa. AHU30TPOIHS CBOWCTB 1
kpuctamoB. JKunkue kpucramibsl. CoBpeMeHHbIE MaTepHaIIbI

43 [InaBnenue u Kpuctayumsanus. Y qenpHas TemioTa miasiaenus. Cyonumanus 1

44 YpaBHEHHE TEIJIOBOTO OaaHca 1
Paznen 4. JIEKTPOJANMHAMUKA 22

45 DneKTpu3aIus Tej. DIEKTPpUIeCKuil 3apsi. J[Ba Buaa 3MeKTPUUECKUX 3apsI0B 1

16 [TpoBOTHUKY, TUATEKTPUKHU U MOTYIIPOBOJIHUKU. 3aKOH COXPAHEHHSI AIEKTPHUECKOTO 1
3apsiaa

47 BzaumogpeiictBue 3apsnoB. 3akon Kynona. ToueuHslii aeKTpudecKuil 3apsij 1

48 Hanpsox€HHOCTD AnekTprudeckoro nojs. [I[puHnun cyneprno3uinu 3MeKTPUIeCcKUX 1
nosiel. JInHum HanpspKEHHOCTH

49 Pabota cui snextpocrarudeckoro nojsi. [loreniman. Pa3nocts noreHnmanon 1

50 [TpOBOTHUKY M JUAICKTPUKHU B JEKTPOCTATHUECKOM ToJie. JIudnexTpudeckas 1
MIPOHUIIAEMOCTh

o1 OnexkrpoémkocTh. Konnencarop 1

52 DNEeKTPOEMKOCTH TNIOCKOTO KOHJICHCATOpa. DHEPTHUs 3apsKEHHOT0 KOHJIEHCATOpa 1

53 Jlaboparopnas pabota "V3Mepenue 3eKTpoEMKOCTH KOHeHcaTopa" 1

54 [TpuHIMT NeCTBUS M TPUMEHEHHE KOH/IEHCATOPOB, KOMUPOBAJILHOTO aNIiapara, 1
CTPYHWHOTO MPUHTEPA. DJIEKTPOCTATUYECKAs 3alIUTa. 3a3eMJIEHUE JIEKTPOIIpHOOpPOB

55 DneKTpUYecKuil TOK, YCIOBHS ero cyuiectBoBanus. [locTosHubli TOK. Cuita Toka. 1
Hanpspokenne. Conpotusnenue. 3akoH Oma /715 yyacTka 1enu

56 [TocnenoBarenbHOE, NapamiedbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB. 1
JlaGopatopHas pabota «/3yueHne cMeIIaHHOTO COeIMHEHHSI PE3UCTOPOBY

57 PaboTa 1 MOIIHOCTb JIeKTpHUEcKoro Toka. 3akoH Jxoynsa-Jlenna 1
3akoH OMa a71s1 MOJTHOM (3aMKHYTOM) snekTpuyeckoit rienu. Koporkoe 3aMbIkaHHeE.

58 JlabopaTtopHnas pabora «M3mepenne DJIC ucTouHnKa TOKa U €r0 BHYTPEHHETO 1
COITPOTHUBIICHUS

59 DJNEeKTPOHHAs MPOBOIUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTb COTIPOTUBIICHUS 1
METAJUIOB OT TeMnepaTypbl. CBEpXIPOBOAMMOCTD

60 DneKTpudecKkuil TOK B Bakyyme. CBOMCTBA 2JIEKTPOHHBIX ITYYKOB 1

61 [TomynpoBoAHMKY, UX COOCTBEHHAs U IpUMeCHas MpoBoAUMOcTh. CBolicTBa p—N- 1
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI

62 DNeKTpUUECKU TOK B PaCTBOPAX M pacIljiaBax JIEKTPOIUTOB. DICKTPOIUTHUECKAS 1
JUcconanys. DJIEKTPOIIN3

63 DneKkTpryecKuil TOK B razax. CaMOCTOATENBHBIN U HECAMOCTOATEIbHBIN Pa3psi. 1
Monnus. [Inazma

64 DnexTpuieckre Npudophl U yCTPOICTBA U UX MpaKkTHUecKoe mpuMeHeHue. [lpasuna 1
TEXHHKHU 0€3011aCHOCTH

65 O600marmuii ypok «JIEKTPOINHAMUKA) 1

66 HToroBast KOHTpOJIbHAs paboTa 1




INOBTOPEHHUE 2
67 AHanm3 KOHTPOJIBHOM paboTel. O600maromuii ypok mo temam 10 kiracca 1
68 O6o6maromuii ypok mo temam 10 kiacca 1
OBUHIEE KOJINYECTBO YACOB 110 ITPOT'PAMME 68
11 KJIACC
Ne KoauuecTtBo
n/n Tewa ypoka 4acoB
Paznen 1. JIEKTPO/IMHAMUKA 11
1 ITocTostHHBIE MAarHUTHI U UX B3auMojelcTBUE. MarHuTHOE 11osie. BEKTOp MarHuTHON 1
UHAYKUMU. JINHUY MarHUTHON MHTYKIIUU
5 MaruutHoe 1noJie MpoBOoJHUKA ¢ TOKOM. OnbIT DpcTena. Bzanmoaenctaue 1
MIPOBOJIHUKOB C TOKOM
3 JlabopaTtopHnast pabora «M3yyeHne MarHuTHOTO MOJIsl KATYIIKA C TOKOM) 1
4 JleiicTBME MarHUTHOIO 1OJIS1 HA MPOBOJHUK ¢ TOKOM. Cuia Amnepa. JlaboparopHas 1
pabota «lccrnenoBanue qeHCTBUS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOMY
5 JleiicTBrEe MarHUTHOTO TOJISl HA IBIXKYIIYIOCS 3apsbKeHHYI0 yactuily. Cuna JlopeHua. 1
Pabora cusl Jlopenua
6 DnekTpoMarHuTHas HHAYKIMs. [loTok BekTopa MmaruuTHOU UHAYKIUU. DJIC 1
WHAYKIHMU. 3aKOH 3JIeKTpOMarHuTHoM nuaykuuu dapaes
7 JlaboparopHas pabota «lccrnenoBanue sBIeHUS 2IEKTPOMATHUTHON WHAYKIIUK 1
8 WuayktuBHOCTh. SIBienue camonnaykiuu. IJ1C caMonHAyKIMU. DHEPTUs 1
MarHUTHOTO TOJIsI KATYIIKA C TOKOM. DJIEKTPOMArHUTHOE T10JIe
TexHu4ecKkue yCTpoiCTBa U UX MPUMEHEHHE: TTOCTOSTHHBIE MAarHUTHI,
9 AIEKTPOMArHUTBI, AIEKTPOABUTaATENb, YCKOPUTEIN dJIEMEHTAPHBIX YaCTHII, 1
WHIYKIIMOHHAS TIeYb
10 O606marmuit ypok «MarautHoe nosie. DIeKTpOMarHUTHAST MHTYKITHS) 1
11 KonTponbHas pabota no reme «MarHuTHoe nosie. JIeKTPOMarHuTHas HHAYKIUSD) 1
Pa3nen 2. KOJIEBAHUSA U BOJTHbI 24
AHanu3 KOHTPOJIbHOM paboThel. CBOOOIHBIE MEXaHUUECKUE KOIeOaHusI.
12 [Mapmonunueckue konebanus. Y paBHEeHHE TapMOHUYECKUX Kojebanuii. [IpeBpaienue 1
SHEPIrUu
13 JlaboparopHas pabota «lccrneqoBanue 3aBUCIMOCTH TIEpHO/Ia MANbIX KoJeOaHu 1
rpy3a Ha HUTH OT JJIMHBI HUTH ¥ MacChl TPy3a»
Konebarenbublit KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUsI B UJI€AIbHOM
14 KoJIe0aTeIbHOM KOHTYpE. AHANIOTHS MEXKIY MEXaHUUYECKUMHU U DJIEKTPOMAarHUTHBIMU 1
KOoJIeOaHUSIMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B HJI€aIbHOM K0J1e0aTeIbHOM 1
KOHTYpE
16 [TpencraBienue o 3aTyXaroMux KoueOaHUIX. BEIHY K IeHHbIE MEXaHUYECKHE 1
koneOanus. Pesonanc. BeIHyKI€HHBIE 2JIEKTPOMarHUTHBIE KOJICOAHUS
17 ITepemenHsbIil TOk. CHHYCONIAIbHBIN IEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO 1
TOKa. AMIUTUTY/THOE U ICMCTBYIOIIEE 3HAYEHUE CUJIbl TOKA Y HAPSKEHUS
18 Tpancdopmarop. [IponszBoacTBo, nepegaya U NoTpeOICHUE SIEKTPUUECKOM SHEPTHU 1
19 VYerpoiictBo u MPaKTHYECKOE PUMEHEHHE DIIEKTPHIECKOr0 3BOHK, reHeparopa 1
MIePEMEHHOTO TOKA, JIMHUH dJIEKTpoTepeiad
20 DKOJIOTHYECKHE PUCKH MPU TTPOU3BOJICTBE OMEKTPOOHEPTHHL. Kynerypa 1
MCII0JIb30BaHUS AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HU
21 Mexanunueckue BOJHBI, ycioBHs pactipoctpanenus. [lepuoa. Ckopoctb 1

pacrnpoCTpaHCHUA U JJIMHA BOJIHBI. HOHGpG‘IHBIC W IIPOJ0JIbHBIC BOJTHEI




22 3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. Beicora ToHa. TemOp 3Byka 1

23 ONeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOPOCTb. I1Ikana 31meKTpoMarHuTHBIX 1
BOJIH

24 ITprHIMIIBI paIOCBsI3U U TeNEBUICHUS. Pa3BuTre cpencTB cBsi3u. Pagnonokanus

25 KonTtposbnas pabora «KoaebaHust U BOJIHBDY 1

26 AHanmm3 KOHTPOJIBHOU paboThl. [IpsiMoIMHEHHOE pacIpOCTpaHEHUE CBETA B 1
OHOPOJHOM cpefe. ToueuHblid HICTOYHHK cBeTa. JIyd cBera

27 OtpaxkeHnue cBera. 3aKOHBI OTpaXkeHUs cBeTa. [locTpoenue n300pakeHui B IIIOCKOM 1
3epKajie

28 [Tpenomnienue cBeta. [lonmHoe BHyTpeHHee oTpaxeHue. [IpenesbHblii yros HoaHoro 1
BHYTPEHHETO OTPa’KEHUS

29 JlaboparopHas pabota «3MepeHne mokasaresis mpeIoMIICHHS CTEKIIA» 1

30 JIunssl. [Toctpoenue n3obpakeHuii B aunH3ze. @opMyiia TOHKOM JMH3BI. Y BEIUYCHHE 1
JIMH3bI

31 JlaGopaTtopHnas padorta «lcciaegoBaHue CBOMCTB U300PKEHHI B JIMH3aX) 1

32 Hucnepcus csera. CinoxHblil coctaB 6esoro cera. Lser. JlaboparopHas padota 1
«Habmoienne nucnepcun cBeray

33 Wurtepdepenmus crera. Audpakmus ceera. JudpaknuonHas peméeérka 1

34 ITonepedHocTh cBETOBBIX BOJIH. [lossipu3anus ceera 1

35 OnTuyeckue npudboOpsl U YCTPOICTBA U YCIIOBUS MX 0€30IaCHOr0 NPUMEHEHUs 1
Paznea 3. OCHOBBI CHEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH 4

36 I'paHuIIBI MPUMEHNMOCTH KJIACCHYECKON MEXaHMKU. [locTynarsl cienuanbHOM TEOpUU 1
OTHOCHUTEJIbHOCTH

37 OTHOCHUTEIBHOCTh OIHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpaIlleHUEe JUINHBI 1

38 DHeprus U UMIYIbC PENATUBUCTCKON yacTullbl. CBSA3b MacChl C JHEPIUEN U 1
UMITYJIBCOM. DHEPTrHsl TOKOsI

39 KonrtposnbHas padora «Ontrka. OCHOBBI CEIIMATbHON TEOPUN OTHOCUTEILHOCTH 1
Paznen 4. KBAHTOBAS ®U3UKA 15

40 ®otonbl. Popmyia [lnanka. Heprus u UMIyabc GpoToHa 1

41 OTkpbiTHe U HccnenoBanue Gortorddexra. Oneitel A. I'. CroneToBa

42 3akoHbl poTorddexTa. YpaBHeHHe DiHIITEHA 17151 poTodddekTa. «KpacHas 1
rpanuna» porosddexra

43 JlaBnenue cBera. OnbiThl I1. H. JleOeneBa. Xumuueckoe 1eHCTBUE CBETA 1

44 TexHuuyeckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHUE: (POTOEMEHT, POTOAATUHK, 1
COJIHEeYHast baTapesi, CBeTO MO

45 Pemenne 3a1a4 1o TeMe «71€MEHTHI KBAHTOBOW ONTHKMNY 1

16 Monenbs atoma Tomcona. OnbiThl Pezepdopaa no paccesHuto a-yactuil. 1
IInmanerapnast MofieIb aTOMA

47 IToctynatel bopa 1

48 W3nyuenue u norsouieHue GOTOHOB MPH MEPEX0E aToMa C OJTHOTO YPOBHSI SHEPTUU 1
Ha Apyrou. Buasl ciekTpos

49 BonnoBele cBolicTBa yactull. Bonuel ne bpoiinsa. KopnyckynspHO-BOITHOBOH 1yalu3M. 1
CHoHTaHHOE M BBIHY)KJIEHHOE U3ITy4YeHUE

50 OtkpriTre paguoakTuBHOCTH. OnbITH Pe3epdopaa nmo onpeaeneHuio cocraBa 1
pasliOaKTUBHOTO U3TY4YECHHUSI

51 CgoiictBa anb(a-, 6era-, raMMa-u3IydeHus. BiusHue paguoakTUBHOCTH Ha )KUBbIE 1
OpraHU3MBI

59 OTkpbITHE IPOTOHA U HEWTpoHA. M30TonbI. Anbda-pacnaa. DNeKTPOHHBIN U 1

MO3UTPOHHBIN OeTa-pacman. ['amma-uznydeHue




53 DHeprus CBSI3U HYKJIOHOB B sifipe. S nepHble peaKIuH. Anepubrit peaxtop. [IpoGiemst, 1
NIEPCIIEKTHUBBI, SKOJIOTUYECKNE aCTIEKTHI SIIEPHOIN 3HEPTETUKH
OneMeHTapHbIe YacTHIBI. OTKPBITHE MO3UTPOHA. MEeTO B! HAOMIOICHHS U

54 PETHCTpAlUK dJIEMEHTAPHBIX YacThIl. Kpyrisiid cronn «@yHIaMeHTalIbHbBIS 1
B3anMoJieiicTBUs. EMMHCTBO (hr3nuecKoit KapTHHBI MUPa»
Paznen 5. JIEMEHTBI ACTPOHOMMWU U ACTPODPU3NKHU 7

55 Bup 3Bé3nnoro HeOa. Co3Be3nus, sipkue 3BE3/1bl, INIAHETHI, UX BUAUMOE JBH)KEHHE. 1
ConHeyHas cucrema

56 Connue. ConHeuHas akTUBHOCTh. VMcrounuk sHeprun CosHia u 3BE37 1
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKU. 3BE3/IbI INIABHOU MOCIIEI0BATEIHLHOCTH.

57 Buytpennee crpoenue 38&31. CoBpeMEHHbIE ITPEICTABICHUS O IPOUCXOKICHUU U 1
sBosronnu CoslHIa U 3BE3]1

58 Muneunslii [1yts — Hama [Manaktuka. [lonoxenue u npuxenue Connua B ['anaktuke. 1
["anaktuku. YEpHbIe ABIPHI B Apax rajJakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3psiBa. PenrkroBoe 1
n3nyyeHne. MertaraJlakTuka

60 Hepeniennsie npo6aemMbl aCTpOHOMUU

61 Wrorosast koHTposIbHAs paboTa
Paznes 6. OBOBIIAIOIIEE TIOBTOPEHUE
AHanm3 KOHTPOJIbHOH paboTsl. O6o0matonmii ypok. Pons ¢pu3nku u acTpoHOMUM B

62 9KOHOMHUYECKOM, TEXHOJIOIMUECKON, COLIMATIbHON U ITHUECKON cdepax NesiTeIbHOCTH 1
YyeJlIoBeKa

63 O6o06maromuii ypok. Posib u Mmecto pu3uKM 1 aCTPOHOMUHU B COBPEMEHHOW HAYYHOM 1
KapTHHE MHUpa

64 Ob6o6uaromuit ypok. Posib pusnueckoii Teopun B popMUPOBAHUU MPEACTABIECHUH O 1
(du3nyecKoil KapTHHE MUpa

65 O606maromuii ypok. Mecto gpusndeckoil KapTUHBI Mupa B oluiem psagy 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUIN O IPUPOJIE

66 IToBTopenune. MarauTHoe nosie. DIeKTpOMarHuTHAsE MHYKIHS 1

67 IToBTOpenne. Ontuka. OCHOBBI CIEMAIBLHON TEOPUU OTHOCUTEIBLHOCTU 1

68 IToBropenue. KBantopas ¢uznka. neMeHThl ACTPOHOMUH U aCTpO(U3UKH 1

OBHIEE KOJIMYECTBO YACOB 11O TPOT'PAMME 68

S. MPOBEPAEMBIE TPEBOBAHUS K PE3YJBbTATAM OCBOEHHS OCHOBHOM OBPA30-
BATEJBHOM IMPOT'PAMMBI

10 KJIACC

Kon . .

IDOBEDSIEMOr0 IIpoBepsiemble nMpeaMeTHbIE pe3yJIbTaThl 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOM Mpo-
poBep rPaMMBbI CpegHero o01ero o0pa3oBaHus

pe3yJbTara

JleMoHCTpHpOBaTh HA MpPUMEpax poiib U MecTO (Pu3ukd B (HOPMUPOBAHUM COBPEMEHHOM
10.1 HAay4YHON KapTHUHBI MHUpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH W TEXHOJOTHWH, B MpaKTH4e-
CKOU AesATEeNbHOCTH JIIOJIEN

YYHUTHIBaThH T'paHUIIbl IPUMCHCHUA U3YUCHHBIX (1)I/ISI/IIIGCKI/IX Moneneﬁ: MaTtcepualibHad TOY-
Ka, "HEpHHaJibHagd CUCTEMa OTC‘IéTa, a0COJIFOTHO TBépZ[O@ TECIIO, PI,Z[C&J'IBHBIIZ ra3; Moacin

102 CTPOEHUS T'a30B, KUJKOCTEN U TBEPABIX TEJI, TOUCYHBIN ANEKTPUUECKUN 3apsi] — MPU pellie-
HUU QU3NYECKUX 3a/1a4
Pacno3naBate Qusnueckue siBIEHUs (MPOIECCHI) U OOBICHITH UX HA OCHOBE 3aKOHOB Me-
XaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHMS BEUIECTBA M AJIEKTPOJIUHAMUKHU:
103 pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE NBU)KEHUE, CBOOOTHOE MaJIeHHe Tel,

JIBIDKCHUE TI0 OKPY)KHOCTH, WHEpIHS, B3auMojeicTBue Ten; auddy3us, OpOyHOBCKOE
JBIDKEHUE, CTPOCHHE JKUJKOCTEH U TBEPIBIX Tel, U3MEHEeHHe o0bEéMa Tel MpH HarpeBa-
HUM (OXJIAKICHHUH), TEIUIOBOE PaBHOBECHE, MCIIAPEHHE, KOHACHCAIUS, MJIABICHHUE, KPH-




CTaJIIIM3alUs, KUIIEHHE, BIAXXHOCTh BO3/1yXa, MOBBIIIEHUE JIaBJICHH ra3a Ipu ero Harpe-
BaHHUU B 3aKPBITOM COCYJIE, CBSI3b MEXJY ITapaMeTpaMHu COCTOSIHUS ra3a B U30IPOLECcCcax;
JJIEKTPU3aLUs Tel, B3aUMOJECHCTBHE 3aps 0B

10.4

OnuceiBaTh MEXaHUUYECKOE JIBUKEHUE, UCMONb3Yys (PU3MUECKUE BEIUYMHBI: KOOPAMHATA,
IyTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUia, UMILYJIbC TEJla, KUHETHYe-
CKasi SHEeprus, MOTEeHLUAIbHAS SHEPIHsl, MEXaHUUYecKast paboTa, MEXaHUYECKasi MOIHOCTb;
IpY ONMCAaHUU NPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIIOJIB3YEMbIX BEIMYMH, UX
0003HaueHMsI U €JMHHULBL, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE JaHHYIO (PU3NYECKYIO BEJIU-
YUHY C JPYTUMU BEJIMYUHAMU

10.5

OnuceiBaTh U3y4YeHHBIC TEIJIOBBIE CBOWCTBA TEJN U TEIUIOBBIC SIBJICHUS, UCTIONB3Ys (HU3H-
YECKHUE BEJIMYMHBI: JaBJIICHUE ra3a, TEMIIEPATypa, CPEAHAS KUHETUUECKAsl SHEPTUs Xa0TH-
YECKOT'O JIBM)KEHMSI MOJIEKYJI, CPEIHEKBAAPATUYHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEII-
JIOTHI, BHYTPEHHSA dHEpPrus, padora ra3a, Ko3PpQGUIHUEHT MOJIE3HOr0 ACHCTBUS TEIIOBOTO
JBUTATENS; PU ONHCAHMM MPABWIIBHO TPAKTOBATh (DU3MUECKUN CMBICT HMCIIOIb3yEeMbIX
BEJIMYHMH, UX 0003HAUYEHUS U €IMHHUIIBI, HAXOAUTHh (DOPMYJIbI, CBA3BIBAIOLINE TAHHYIO () H-
3MYECKYI0 BEJIMYHMHY C APYTHMMH BEIMYUHAM

10.6

OnucelBaTh M3YYEHHBIE 3JIEKTPUUYECKUE CBOWCTBA BELIECTBA U DJIEKTPUYECKHE SBIICHUS
(mporiecchbl), UCHONB3YS (U3UYECKUE BEIUYUHBL: SJCKTPUUECKUN 3apsif, AJIEKTPUUYECKOe
110JI€, HAaPSDKEHHOCTD MOJIs1, HOTEHIMAJ, Pa3HOCTh IIOTEHIIMAJIOB; IIPU OMMCAHUU NPABUIIb-
HO TPaKTOBaTh (PU3MUECKUI CMBICI HCIOIb3YEMbIX BEIMYUH, UX 0003HAUCHUS U €TUHUIIBL;
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYHHY C IPYTUMH BEIHYH-
HaMHU

10.7

AHanu3upoBath (U3UYECKUE MPOLECCHl U SBJIEHUS, UCHOIb3yd (hU3MUYECKUE 3aKOHBI U
IPUHLIMIIBL: 3aKOH BceMHupHOro Tsarotenus, |, 11 u 1l 3akonsr HeloToHa, 3aKk0H coxpaHeHUsI
MEXAHUYECKOM DHEPruu, 3aKOH COXPAaHEHUS MMILYJIbCA, IPUHLMII CYNEPHO3ULUHU CHUJL,
IPUHLIMII PABHONPABUS HHEPLMAIBHBIX CHUCTEM OTCUETA; MOJIEKYJISIPHO-KHUHETUYECKYIO
TEOPHUIO CTPOEHUS BEILECTBA, Fa30BbIE 3aKOHBI, CBA3b CPEAHEW KMHETUYECKOW DHEPTUU Te-
IUIOBOTO JIBUKCHHUSI MOJIEKYJI C aOCOIIOTHOM TeMIlepaTypoid, MepBbIi 3aKOH TEPMOTUHAMHU-
KH; 3aKOH COXPaHEHMsI NIEKTPUUYECKOro 3apsna, 3akoH KyroHa; npu 3TOM pas3inyarh Cio-
BECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOE BBIPAKEHUE U YCJIOBUS (FpaHULIbI,
00J1aCTH) TPUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE MPUHIUIIBI IEHCTBUS MalINH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pas3InyaTh yCIOBUS MX 0€30MaCHOTO MCIOJIb30BAHUS B IOBCEAHEBHOM KU3HU

10.9

BBINONHATE 9KCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (DPU3MYECKUX SIBICHHHM M MPOIECCOB C MC-
M0JIb30BAHHMEM MPSAMBIX U KOCBEHHBIX W3MEpPEHUI; MpU 3TOM (QOpMYIUpOBaTH NpodiIemMy
(3amady) U runorezy yuyeOHOTo SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 NPEAJIOKEHHOTO
000py/10BaHusl, IPOBOJUTH ONBIT U (POPMYIHPOBATH BHIBOIbI

10.10

Ocy1ecTBISITh MPSIMbIE U KOCBEHHBIE MU3MEPEHUS] (PU3NYECKUX BEIUYMH; MPU 3TOM BBIOU-
paTh ONTHUMAJbHBINA COCO0 M3MEpPEHMs M MCMOJIb30BaTh W3BECTHBIE METOJbI OLIEHKH IO-
IPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBarh 3aBUCUMOCTH MEXAY PU3NUECKUMU BEIMUMHAMU C HCIIOIb30BAaHUEM MPSAMBIX
U3MEPEHUH; IPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTAThl MOIYYEHHON
3aBHCUMOCTH (PU3MUECKUX BEIWYHMH B BUAE TaOJHIl U TrpadHKoB, AeNaTh BBIBOJABI 10O pe-
3y/lbTaTaM UCCIIEIOBaHUS

10.12

Cobmronath npaBuiia 6€30MacHOrO TpyZa MpHU MPOBEACHUN MCCIIEJOBAaHUHN B paMKax y4yeo-
HOTO KCIIEPUMEHTA, yUeOHO-HCCIIEJ0BATENIbCKON U IPOEKTHOM AEATENbHOCTU C UCIIOIb30-
BaHHEM M3MEPUTENbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYAOBAHHUS

10.13

Pemate pacuérHble 3a1auM ¢ SIBHO 33JJaHHON (U3UYECKON MOAEIbIO, HCIONB3Ys (u3nde-
CKH€ 3aKOHBI U NPHUHIIUIBI; HA OCHOBE aHalM3a YCJIOBUS 3aJlaud BbIOUpaTh (PU3HMUECKYIO
MOJIeIb, BBIICIATh (PU3UUECKUE BEIMYUHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MIPOBOAMTH PAcu€Thl U OLIEHUBATH PEAIbHOCTH MOJYYEHHOIO 3HAa4eHHs] (PU3NUYECKON BeIu-
YU HBI

10.14

Pemate kauecTBeHHbIE 3aJa4yM: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUYHUBYIO IIETIOUKY
paccyXJIeHUH ¢ OTOpoi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBICHUS




10.15

Hcnonp30BaTh Nnpu penieHuy y4eOHBIX 3a7ad COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIO-
THH JUIs TIOUCKA, CTPYKTYPHUPOBAHHUS, HHTEPIIPETAIIMN U NPEACTaBICHUs y4eOHOW U Hayd-
HO-TIONYJISIPHON MH(OpPMALMK, TTOTYYEHHOW U3 PAa3IMYHBIX UCTOYHHUKOB; KPUTHUYECKH aHa-
JU3UPOBATH NOTYYAEMYI0 HH()OPMAIIHIO

10.16

[TpuBOANTE TpPUMEPHI BKJIAZAa POCCHUICKHX U 3apyOeKHBIX yYEHBIX-(DU3MKOB B pa3BUTHE
HayKHd, 00bCHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH

10.17

Hcnonb30BaTh TEOpETUUECKUE 3HAHUS 10 (pU3MKE B MOBCEJHEBHOM JKU3HU AJs obecriede-
HUs 0€30MacHOCTH TpHU OOpaIleHUuN ¢ MpUOOpaMHU U TEXHHUYECKUMH YCTPOWCTBAMH, JJIS
COXpPaHEHMsI 370POBbsl U COOIIOIEHUS] HOPM HKOJIOTMUECKOrO MOBEACHUS B OKpYXKarolen

cpene

10.18

PaboTaTh B rpynie ¢ BbIIOJHEHUEM Pa3IMYHBIX COLUAIbHBIX POJIEH, IUIAHUPOBATH pabo-
Ty I'pYIIBbl, PallMOHAIBHO pacHpenesaTh 00A3aHHOCTH U IUIAHUPOBATh JESTEIBHOCTH B
HECTAHAAPTHBIX CUTYalUsAX, alCKBaTHO OLIEHUBATh BKJIAJ KaXXJOT0 U3 YYaCTHUKOB IPYII-
bl B peIlIEHUE paccMaTpUBaeMoil mpoOIeMbl

11 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBIE Pe3yJbTaThl 0CBOECHHSI OCHOBHOI 00pa30BaTe/ILHOM MPo-
rpaMMBbl cpeHero 061ero oopa3oBanusi

111

JleMOHCTpHpOBaTh Ha MPHUMEPAx poOJb M MeCTO (PU3MKH B (HOPMUPOBAHMM COBPEMEHHOU
Hay4yHOW KapTUHBI MHMPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B IpaKTH4e-
CKOM JIesITeTIbHOCTH JIFO/ICH, IEJIOCTHOCTh U €IMHCTBO (PM3MYECKOM KAPTHHBI MUPA

11.2

Y4uTHIBaTh TPAHUIIBI IPUMEHEHHS N3YYCHHBIX (PU3MUECKUX MOJETCH: TOUSUHBIH AIIEKTPH-
4YeCKUH 3apsi, siiepHas MOJENb aToMa, HYKJIIOHHas MOJIeNIb aTOMHOTO pa IPU PELIeHUN
(du3nyecKux 3a1a4y

11.3

PacriosnaBath u3nyeckue siBieHUs (IPOLECCH) U OOBACHATH X HAa OCHOBE 3aKOHOB JJIEK-
TPOAMHAMUKHN ¥ KBAHTOBOW (DPU3UKHU: DIIEKTPUUYECKAs MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHYECKOe, MarHUTHOE JCUCTBHS TOKA, B3aMMOJCHCTBHE MAarHHUTOB, JIEKTPOMArHUTHAS
WHIYKIMS, E€HCTBHE MarHWTHOTO IMOJS Ha TMPOBOAHHUK C TOKOM M JIBMXKYIIMHCS 3aps,
3JIEKTPOMAarHUTHbIE KOJeOaHHsl U BOJIHBI, MPSMOJIMHEHHOE PACIPOCTpaHEHHUE CBETa, OTpa-
KEeHHeE, TIPeJIOMIIeHIE, HHTePEPEHITHS, TUPPAKIUs U TOISPU3AIHS CBETA, TUCTIEPCHSI CBE-
Ta, GoTtoanekrpuueckuii 3pdext (GoTorPdexT), cCBETOBOE JaBleHUE, BOSHUKHOBEHHE JH-
HEHYaToro CreKTpa aToMa BOJIOPO/Ia, ECTECTBEHHASI U UCKYCCTBEHHAsI PAJIIOAKTUBHOCTh

11.4

OnuceiBaTh HU3Y4YCHHBIC CBOMCTBA BEUICCTBA (BJIGKTPI/I‘-IGCKI/IG, MAarHuTHBIC, OIITHUYCECKUC,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEM) U JIEKTPOMArHUTHBIE SABJICHUS (TIpOLeC-
Cbl), UCIOJIB3YS (PU3NUECKHE BEIMUMHBI: JIEKTPUUECKUM 3apsijl, CUJIa TOKA, JIEKTPUUYECKOE
HalnpspKeHUe, JIEKTPUYECKOe COMPOTUBIIEHUE, pa3HOCTh noTeHuanos, J/(C, paboTa Toka,
HHAYKOHUA MAarHuTHOTO ITOJIA, CHJia AMnepa, CHJIa HopeHua, WHAYKTHBHOCTb KaTYIIKH,
SHEPIHUsl MEKTPHUUECKOr0 U MAarHUTHOTO IOJIeH, Meproa M yacToTa KojeOaHUi B Koyeba-
TEIbHOM KOHTYpE, 3apsi/ U CHUJIa TOKa B MPOILIECCE TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX KO-
nebGaHuii, (HOKYCHOE PACCTOSHUE M ONTHYECKas CUia JIMH3BI, MPU OMHMCAHUM INPABHIBLHO
TPAKTOBATH (1)I/ISI/I‘I€CKI/H\/JI CMBICJI UCIOJB3YEMBIX BCIWYHWH, UX 00o03HaYeHus1 u (1070507000
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYHHY C APYTMMHU BETUYH-
HaMHu

11.5

OnuchIBaTh U3YYEHHBIE KBAHTOBBIEC SBJIICHUS U MPOILIECCHI, UCIOJB3Ys (PU3NUYECKHUE BEU-
YUHBIL: CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4YacTOTa CBETA, DHEPIUS U
uMITyJIbCc (OTOHA, MEPHOJ MOJypacnaja, SHEPTUs CBA3U aTOMHBIX SiFep; MPH OMUCAHUU
IPAaBUJIBHO TPAKTOBATh (PM3MUYECKUIN CMBICI UCIOIb3YEMBbIX BEJTUUYMH, X 0003HAUYEHUS U
€IMHUIIBI;, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE AAHHYIO (HU3MYECKYIO BEJIMYUHY C JpPY-
T'UMH BEJIMYMHAMH, BBIUUCIISTh 3HAU€HUE (PU3NIECKON BEITMUHHBI

11.6

AHanm3upoBaTh (U3UYECKUE TMPOLECCHl U SBJIEHUS, UCHONb3yd (DU3MUYECKUE 3aKOHBI U
OPUHIUIBL 3aK0H OMa, 3aKOHBI I1OCJIEI0BAaTEIbHOIO U MAapajIeIbBHOTO COEAMHEHUs Mpo-
BOJIHMKOB, 3aK0H J[>koyinst — JIeH1a, 3aKOH 3J1€KTpPOMarHuTHOM MHAYKIUH, 3aKOH MPSIMOJIN-
HEHHOT0 paclpoCTpaHEeHUsI CBETa, 3aKOHbI OTPAKEHHsI CBETA, 3aKOHBI MPEJIOMIICHHUS CBETA,
ypaBHeHHe DiHmTeHHa 11 HoTodPdeKTa, 3aKOH COXpaHEHUs] YHEPTUH, 3aKOH COXpaHe-




HUSI UMITYJIbCA, 3aKOH COXPAHEHH AJIEKTPUYECKOTO 3apsaa, 3aKOH COXPAHEHUSI MacCOBO-
ro ymcina, nocrynatsl bopa, 3aKkoH pagMOaKTUBHOTO pacraja; Mpu 3TOM pa3iIuyaTh CIIO-
BECHYIO ()OPMYJIHMPOBKY 3aKOHA, €T0 MaTEMaTHUECKOE BBIPAKCHHUE U YCIOBHS (TPaHMUIIBL,
00JacTH) TPUMEHUMOCTHU

11.7

Ornpenenars HanpaBiIeHUE BEKTOPA UHIYKIIUU MAarHUTHOTO TOJIsl MPOBOJAHKUKA C TOKOM, CH-
a1 AMriepa u cuiibl JlopeHna

11.8

CTpOI/ITB K OIIMCBIBATb I/I306pa}KeHI/I€, CO31aBa€MOC€ IJIOCKHUM 3€PKAJIOM, TOHKOM JIMH30H

11.9

BBINOTHATE 9KCIEPUMEHTHI MO MCCIEAOBAHUIO (DU3MUECKUX SIBICHUN M MPOILIECCOB C HUC-
MOJIb30BAHMEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHi; Mpu 3ToM (HOpMyIupoBaTh mpodiemy
(3amauy) U TUIOTE3y y4eOHOrO SKCIEPUMEHTa, COOMPATh YCTAaHOBKY M3 IPEIIONKEHHOIO
000pyI0BaHUs1, IPOBOJUTH OTBIT ¥ (POPMYITHPOBATH BBIBOIBI

11.10

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYHH; IPU 3TOM BBIOH-
paTh ONTHUMAJIbHBINA COCO0 M3MEPEHMs M UCIOJb30BaTh W3BECTHBIE METObI OLEHKH I1O-
I'PEIIHOCTEN U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH (DU3MUYECKUX BEIHYWH C UCIIOJIb30BAHHEM MPSMBIX H3MEPECHUI;
IIPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH Pe3y/ibTaThl MOTYYEHHONW 3aBUCUMO-
CTH (PU3MYECKHX BEIWYMH B BUAC TAOMUI] U TPaPUKOB, JEJIAaTh BBIBOJBI IO PE3yJIbTaTaM
WCCJICJIOBAHHUS

11.12

CobmoaTe mpaBmiia 0€30MacHOTO TpyJda IpPHU TMPOBEICHUU HCCIEIOBAHUN B paMKax
y4eOHOr0 KCIEPUMEHTa, yueOHO-UCCIEA0BATEIHCKON U TPOCKTHOM AESTEILHOCTH C HC-
M10JIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHHUS

11.13

Pemate pacu€rHble 3a1auM ¢ SIBHO 33JJaHHON (PU3UYECKON MOMAEIBIO, HCIONB3Ys (u3nde-
CKUE 3aKOHBl M IPUHIMIBI; HA OCHOBE aHAJIM3a YCJIOBHS 3aJaud BBHIOMpATh (PU3HUYECKYIO
MOJIEIb, BBLICIATH (DPM3UUECKUE BEIMYUHBI M (POPMYIIBI, HEOOXOIUMBIE Ui €€ pelIeHus,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATIBLHOCTH MOJyYEHHOI'O 3HaueHUs (pu3nyeckoi Besu-
YUHBI

11.14

Pemate xadecTBeHHBIC 3aa4yu: BBICTPAHMBATH JIOTUYCCKHW HCIPOTUBOPCUUBYIO MLCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTU U (1)1/131/1%01(1/16 SIBJICHUA

11.15

Hcnonb30BaTh MpH pelIeHUud y4yeOHBIX 3a]ad COBPEMEHHbIE MH(POPMAIIMOHHbBIE TEXHOJO-
UM JUJIS TIOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIIPETALUN U TPECTABICHUS y4eOHOU U Hayu-
HO-TIONYJISIPHOM MH(pOpPMAalLKK, MOJTYYEeHHON M3 pa3INYHBIX UCTOYHUKOB; KPUTUYECKU aHa-
JU3UPOBATH NOTYYAEMYI0 HH()OPMAIHIO

11.16

OOBSICHATD NPUHIUIIBI JEHCTBUS MAIIUH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB; pa3andarh
yCIIOBHS UX 0€30M1aCHOT0 MCII0JIb30BaHMsI B TOBCETHEBHOM KU3HU

11.17

[TpuBOANTE TpUMEpHI BKJIAZA POCCHUHCKUX U 3apyOeXHBbIX yYEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bCHEHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHM

11.18

Hcnonp30BaTh TEOpETHUECKHUE 3HAHUS MO (U3MKE B MMOBCEAHEBHON KU3HU AJis obecrede-
HUsl 0€30MacHOCTH MpHU OOpalleHuu ¢ MpuOopaMHM U TEXHUYECKUMH YCTPOWCTBAMH, IS
COXpaHEHHUs 37J0POBbSl U COOJIIOJEHUS HOPM 3KOJOTMYECKOrO TMOBEIEHUS B OKpY)KaroIen
cpene

11.19

PaGotath B rpyIme ¢ BBIMOJHEHHEM PAa3IUYHBIX COIMATBHBIX POJIEH, MIaHUPOBATh PabOTy
TpYyIIIbl, paluOHAJIBHO PaCIIpEACIIATH 0053aHHOCTH U IJIaHUPOBAaTh ACATCIbHOCTL B HCCTAH-
JAPTHBIX CUTYyalMsIX, a€KBaTHO OLIEHUBAThH BKJIAJ KAXKIOT0 U3 YYaCTHUKOB I'PYMIIBI B pelie-
HHUE pacCMaTPUBAEMON TIPOOIIEMBI

6. MMPOBEPAEMBIE 3JIEMEHTBI COAEP) KXAHUS
10 KJIACC
Kon
Kon nposepsiemMoro | IIpoBepsieMble DJ1eMEHTHI COAEPKAHUSA
pa3ena poBep poBep P

JIEMCHTA

OU3NKA 1 METOJIbl HAYYHOI'O [IO3HAHUW A

®dusuka — Hayka o npupoje. Haydnsle MeTo1bl O3HAHMS OKPYKAIOILIEr0 MUpA.
11 Pounb 3xciepuMeHTa ¥ TEOpUU B MPOIIECcce MO3HAHUS TPUPOIbI. DKCIIEPUMEHT B
¢buzuke




1.2

MopenupoBanue Gu3HUECKUX SBJICHUN U TIporieccoB. Hayunbie runote3bl. Ou-
3MYEeCKHE 3aKOHBI M TEOPHH. |'paHUIBl TPUMEHUMOCTH (U3NUYECKUX 3aKOHOB.
[Ipunuun coorBercTBus. Ponb u Mecto ¢u3uku B (OpMUPOBAHUM COBPEMEH-
HOM Hay4YHOM KapTUHBI MUPA, B IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

MEXAHHUKA

2.1

KMHEMATHKA

211

Mexannyeckoe aBuxkeHue. OTHOCHUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHHS.
Cucrema orcuéra. TpaekTopusi

212

[lepemerienue, CKOpPOCTh (CpenHssi CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOpe-
HUE MaTepUaIbHOM TOYKH, UX MPOEKIUU HA OCH CHUCTeMbl KoopauHat. Cioxe-
HHE MEPEMENICHUM U CIIOKEHHE CKOPOCTEN

2.1.3

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MpsIMOJIMHEITHOE BIKeHue. ['paduku 3aBu-
CUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHNs MaTeprab-
HOM TOYKH OT BpeMEHU

214

CBoOoaHoOe majieHre. Y CKopeHre CBOOOHOTO A CHMS

2.15

KpuBonnnuelinoe nBuxeHue. PaBHOMEpHOE NBHKEHUE MATEPUAIBHON TOYKHU 110
OKPY>KHOCTH. YTJIOBasi CKOpOCTb, JIMHEHHas ckopocTb. llepmon u wacrora.
L1eHTPOCTPEMUTENBHOE YCKOPCHHE

2.16

Texuuaeckue yCTpOﬁCTBaZ CIIMAOMETP, ABUIKCHHUEC CHAPAAOB, LHCIIHLIC U PEMCH-
HBIC IICpCaaiIn

2.1.7

[IpakTuueckue padotel. Mi3MepeHre MrHOBEHHOM ckopocTH. VccnenoBanue co-
OTHOIIEHUS MEXY MyTSIMH, IPOUJIECHHBIMHU TEJIOM 3a MOCJIeI0BATEIbHBIC PaB-
HbIE MPOMEXYTKH BPEMEHU NPU PAaBHOYCKOPEHHOM JBUXEHUU C HayalbHOU
CKOPOCTBIO, paBHOU HYI0. M3yueHue NBIKEHMS IIapuKa B BA3KOW KUIKOCTH.
W3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO

2.2

JIMHAMUKA

221

[Ipuniun otHocutenbHocTH ['anmunes. IlepBwiii 3akoH HeroTona. MHepumais-
HBIE CUCTEMBI OTCUYETA

2.2.2

Macca tena. Cuia. [lpuHIun cynepno3uiumu cui

2.2.3

Bropoii 3akon HeroToHa a1 MaTepHalbHONW TOYKH B MHEPLHUAIBHON CHCTEME
orcuéra (MCO). Tperuii 3axoH HproTOHA /17151 MaTepUaJIbHBIX TOYEK

224

3akoH BcemupHoro Tsarorenus. Cuna tsxkectu. [lepBas kocMuyeckast CKOpOCTb.
Bec Tena

2.2.5

Cua ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHHS CKOJBKEHUS U CUJIa TPEHUS TMOKOS.
Koaddurment tpenns. Cumna conpoTUBICHUS TPU ABHKEHUH TeJa B )KUIKOCTH
WJIM Ta3e

2.2.7

HOCTyTIaTeJ'IBHOG 1 BpallaTCJIIbHOC ABUIKCHUC a0COJIFOTHO TBépI[Ol"O TCIIa

2.2.8

MOMEHT CHIIbI OTHOCHUTENIbHO OcH BparieHus. [linedo cumbl. YcnoBus paBHOBe-
cus TBEporo tena B UCO

2.2.9

TexHuueckne YCTpOﬁCTBaI MOAIIWUITHUKHU, ABHUKCHUEC MCKYCCTBCHHBLIX CIIYTHHU-
KOB

2.2.10

[TpakTuueckue padboTel. M3ydueHue ABUKEeHHs OpyCcKa M0 HAKIOHHOM MIOCKOCTH
Mo/ IEHCTBUEM HECKOJBKHUX CHII. VcciemoBanrue 3aBUCMMOCTH CHJT YIIPYTOCTH,
BO3ZHUKAIOIMINX B 1eHOpMUPYEMOIl TIPYKHHE ¥ PE3MHOBOM 00pasiie, OT BEIUYU-
Hbl ux nedopmarnuu. HccnenoBaHue yclmoBUW paBHOBECHUS TBEPAOTO Tena,
HMMEIOIIETO OCh BPAIIEHUS

2.3

3AKOHbBI COXPAHEHNA B MEXAHUKE

2.3.1

I/IMHYJ'ILC MaTepHaHLHOﬁ TOYKH, CUCTCMbI MAaTCPUAJIBHBIX TOYCK. I/IMHyJ'IBC CH-
JIbl U ©3BMCHCHHEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpanenus nmiyibca B UCO. PeakTuBHOE TBUKEHUE




2.3.3

Pabora criet

2.34 MOIIHOCTE CHIBI

235 Kunernueckas sHeprusi MaTepuaabHOU TOUYKU. TeopemMa 0 KHHETHYECKON dHEP-
THH

236 [TorennmanesHast ueprus. IloTeHIMaIbHAS SHEPTUS YIPYTO 1eOPMHUPOBAHHOM
npyxuHbl. [loTeHnnanbHas sHeprus Tena BOJIM3H MOBEPXHOCTH 3eMIn
[ToTenunanbHble U HEMOTEHIUANbHBIE CUJIbl. CBs3b PaOOTHl HEMTOTEHIIUAIBHBIX

2.3.7 CHJI ¢ U3MEHEHHUEM MEXaHMUYECKOW SHEPTrHH CHCTEMBI TeNl. 3aKOH COXpPaHEHUS
MEXaHUYECKOI HepTrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS

239 TexHuyeckue ycTpoicTBa: IBUIKEHHE DPAKET, BOJOMET, KOIEp, MPYKUHHBII
MUCTOJIET
[IpakTuueckue padboTsl. M3yueHue cBsI3u CKOPOCTEH Tel Mpu HEYIIPYroM yaape.

2.3.10 HccnenoBanue cBs3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHHMYECKOW SHEepruu
Tena

3 MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPHU

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOH Teopuu. bpoyHoBckoe

3.11 nekenue. Jnpdysus. Xapakrep ABIKEHHS U B3aUMOACUCTBUS YacTHUI] Belle-
CTBa

312 Mopnenu cTpoeHusi razos, )KI/I,Z[KO(\JJT@I‘;I U TBEPIBIX Tel U OOBSICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE ITHX MOJIENIEH

3.1.3 Macca monekyn. KomnyectBo Beniectsa. [locTosinHast ABorajpo

314 TenmoBoe paBHOBecue. Temreparypa u e€ usmepenue. lllkama temmneparyp
ILenbcus

31 315 Mogenp uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KMHETHYECKOM

TEOPHUH UJICATHLHOTO Ta3a

316 AOcoioTHas TemMIieparypa Kak Mepa CpeaHell KHHETHYeCKOW SHEprHH TEeIUIo-
BOr'0 JBM)KeHUs yacThll rasa. [llkana temneparyp Kenbuna

3.1.7 Ypasaenue Knaneiipona — Menneneesa. 3akoH /lanbToHa

318 I'azoBbIe 3akoHBI. 30mponeccsl B UI€aIbHOM Tra3e ¢ IOCTOSHHBIM KOJIMYECT-
BOM BelIeCTBa: U30TE€PMa, H30X0pa, u300apa

3.1.9 TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoMeTp
[IpakTnyeckue paboThl. M3mepeHue Macchl BO3[yXa B KJIACCHOM KOMHAaTe.

3.1.10 HccnenoBanue 3aBHCHMOCTH MEXIY MapaMeTpaMU COCTOSHHUS Pa3pekeHHOTO
rasa

OCHOBbI TEPMOJMMTHAMUKHA

321 TepmoaunamMuyeckass cucreMa. BHYTpeHHss »HEprus TepMOJUHAMHUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHUs

329 KommgectBo TemnoTsl u pabota. BHYTpeHHsIsT SJHEPTUsl OJHOATOMHOTO Healb-
HOTO raza
Bunsl Temonepenauun: TEMIONPOBOAHOCTb, KOHBEKIMS, W3aydeHue. Termnoém-

3.2.3 KOCTB Tejia. YenabHas TEIUIOEMKOCTh BEIECTBA. PacyéT KoMuyecTBa TEIUIOTHI

3.2 MIpU TeIUIoNepeaaye

324 IlepBbIif 3akoH TepmoanHaMUKU. [IprMeHeHre nepBoro 3akoHa TepMOAUHAMU-
KM K u3omnporneccaMm. ['paduueckas mHTEpIipeTarus paboThl rasa
Tennossie MamuHbl. [IpuHLIKIIBI NeficTBUS TeroBbIX MamuH. [IpeoOpasoBanus

3.25 SHEpPIrUU B TEIUIOBBIX MamMHax. KoadduuueHT none3Horo AeucTBus (nanee —
KIIMT) TertmoBoit mamunsl. [{ukn Kapro u ero KI1/|

326 Bropoii 3akon TepmonuHamuku. HeobpaTumocTs npoiieccoB B npupoge. Ter-

JIOBBIC IBUT'ATCIIN. OKOJIOTHYECKHE HpO6HCMBI TCIIJIOOHCPTCTUKHA




3.2.7

TexHu4ecKkue yCTpoNCTBa: IBUTAaTeIh BHYTPEHHETO CTOpaHMsl, OBITOBOM XOJI0-
ANJIBHUK, KOHOAUIIUOHECP

3.2.8

[TpakTuyeckue paboTel. M3mepenue ynenbHOM TemIoéMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooOpa3zoBanue u koHAeHcauus. Vcmapenue u kurneHnue. YelbHas TerioTa

331 apooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBJICHUS
3.3.2 AOCOJIFOTHAsI 1 OTHOCUTEJIbHAS BJIAXXHOCTH BO3yXa. HachIeHHbIH map
333 Teépnoe tenmo. Kpucrammueckre u amMopdHbie Tema. AHU30TPOIHS CBONCTB
33 KkpuctayuioB. XKuakue kpuctauibl. COBpEeMEHHBIE MaTePHAIIBI
' 3.34 [InaBneHne M KpucTaUIM3anus. Y IesibHas TeroTa riasineHus. Cyoaumanus
3.3.5 YpaBHEeHHE TEIJIOBOTO OajlaHca
TexHuyeckue yCTpONCTBA: TUTPOMETP U ICHUXPOMETP, KaJOPUMETP, TEXHOJIO-
3.3.6 I'MM IIOJIyYEHUSI COBPEMEHHBIX MAaTEpUajOB, B TOM YHUCIIE HAHOMATEpUajOB, U
HAaHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3TyXa
4 DJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
41.1 DnekTpuzaiys Tel. DIeKTpruYecKui 3apsi. /[Ba Buaa >IeKTPHUECKHX 3apsi/IOB
4.1.2 [TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
4.1.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
415 Dnextpuueckoe mone. Hampspk€HHOCTH anekTpudeckoro monst. [Ipunmun cy-
nepro3unud. JINHUY HanpsHKEHHOCTH AJIEKTPUIECKOTO TIOJIS
4.1 4.1.6 Pabora cwi anekTpocrarnueckoro mods. [loreHnman. Pa3HOCTh MOTEHIIMATIOB
417 [TpoBOAHUKYU U JUAIEKTPUKU B IOCTOSIHHOM 3JIEKTPUYECKOM ToJe. Juanektpu-
4yecKas IPOHHUIIAEMOCTh
418 OnexrpoéMkocTh. KoHmeHcaTtop. DIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEeHHOT0 KOHASHCaTopa
TexHuyeckue ycTpoMCTBa: INMEKTPOCKOI, SJIEKTPOMETp, JNEKTpOCcTaTUdecKas
4.1.9 3allUTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYWHBIN
MIPUHTEP
4.1.10 [TpakTuyeckue paboTel. M3mepeHue 31eKTpoEMKOCTH KOHIEHCaTopa
ITOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 YcnoBus CymecTBOBaHUS MOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. MICTOYHMKH TO-
ka. Cuna Toka. [TocTossHHBIN TOK
4.2.2 Hamnpspkenue. 3akon Oma i1 ygacTka 1enu
4.2.3 DNEeKTPUUECKOEe COMPOTUBIICHHE. Y IeTIbHOE CONPOTUBIICHNUE BEIIECTBA
4.2.4 [TocnenoBarenpHOE, TApAIIEIBHOE, CMEIIAHHOE COSTMHEHHE TPOBOTHIKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jlxoyns — Jlenna
4.2.6 MONIHOCTb 3JEKTPUYECKOTO TOKA
4.2 Onexrpoasmxkymas cuna (ganee — 9J1C) u BHyTpeHHEE CONPOTUBIICHUE UCTOY-
4.2.7 HUKa TOKa. 3akoH Oma 1 TTOJTHOU (3aMKHYTO#) dieKkTpudeckoit nernu. Kopot-
KO€ 3aMbIKaHUE
428 DNeKTpOHHAsT MPOBOJUMOCTh TBEPIBIX METAIIOB. 3aBHUCUMOCTH COMPOTHUBIIE-
HUS METAJIOB OT TeMIreparypbl. CBepXIPOBOIUMOCTD
4.2.9 DNeKTPpUUYECKHI TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTyYKOB
4210 [TosrynipoBotHrKH. COOCTBEHHAS W TIPUMECHAs IPOBOIUMOCTD ITOJTYIIPOBO THH-
koB. CBoiicTBa p-n nepexoxaa. [lomynmpoBoIHUKOBEIE TPUOOPHI
4211 DNEeKTPUUECKUH TOK B DIEKTPOIUTAX. ODIEKTPOIUTHUYECKAs] IUCCOIUAIHS.

DJIEKTPOJIN3




4212 DJIEKTpUYECKU TOK B ra3zax. CaMOCTOATENIbHBIM M HECAMOCTOSTENIbHBIN pa3-
psid. PazinuHble TUIIBI CAMOCTOSATENBHOIO paspsaa. Moanus. [1nazma
TexHuueckue ycTponcTBa: aMIepMETp, BOJBTMETP, PEOCTAT, UCTOYHUKU TOKa,
4213 AJIeKTpOHarpeBaTesibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMO-
METp COIMPOTUBIICHUS, BAKYyMHBIH THOJ, TEPMHCTOPHI U (POTOPE3UCTOPHI, TO-
JIyIPOBOJHUKOBBIN JUOJI, TAJIbBAHUKA
[IpakTuueckue padboThl. M3ydyeHne cMemanHoro COeAMHEHNs PE3UCTOPOB.
4.2.14 N3mepenne DJIC uCTOYHMKA TOKa M €ro BHYTPEHHETO COMPOTHUBIICHHUS.
Haburoienue snekrposnunza
11 KVIACC
Kon Kox
pasnena NpoBePSIEeMOro IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
3J1eMeHTa
4 OJIEKTPOIMHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMATI'HUTHAA MHAYKIA
4.3.1 IToctossHHBIE MarHUTHI. B3auMo1eliCTBUE MOCTOSHHBIX MATHUTOB
MaruauTtHoe nosie. BekTtop MarHUTHOM WHAYKUMH. [IpuHumn cyneprno3uuuw.
4.3.2 Jlunnn marHuTHOM MHAYKuWU. KapTWHa NMHMI MAarHUTHOM WHAYKLHUH TOJS
MIOCTOSIHHBIX MarHUTOB
MarunuTtHoe noJjie NpoBOJHUKA C TOKOM. KapTuHa JIMHMI MO JIMHHOTO Mpsi-
4.3.3 MOT'0 MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KaTYIIKH C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOIHUKOB C TOKOM
4.3.4 Cwia Amniepa, €€ MOJlyJIb M HalPaBJICHUE
435 Cuiia Jlopenna, e€ MoAyJib U HanpaBiieHHUe. J[BIKEHUE 3apsyKEeHHOM YacTULbI B
OJIHOPOJHOM MarHuTHoM nouie. Pabora cuiiel Jlopenna
4.3.6 SIBICHHE AIEKTPOMArHUTHOW MHTYKITHH
4.3 4.3.7 IToTok BekTOpa MAarHUTHOM MHIIYKIIUU
4.3.8 OJ1C unayKIuu. 3aKOH JIEKTPOMarHuTHOW MHAyKInu Dapazaes
439 Buxpeoe anexrpuueckoe mosue. C UHIYKIIUUA B POBOJAHUKE, ABUKYIIEMCS
MOCTYNATEIbHO B OTHOPOJJTHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NuayktuBHOCTh. SBienne camonnaykuuu. 9JIC caMonHayKInuu
4.3.12 OHeprus MarHUTHOT'O NOJISl KATYIIKH C TOKOM
4.3.13 OJIeKTpOMarHUTHOE 10JIe
4314 TexHu4eckrue yCTpouCTBa: MOCTOSIHHBIE MAarHUTBI, AJIEKTPOMArHUTHI, SJIEKTPOJIBU-
raresib, YCKOPUTENN 3JIEMEHTAPHBIX YACTHI], THIYKIIUOHHAS M1€Yb
[TpakTuueckue paboThl. M3ydueHre MarHMUTHOTO TOJS KaTyIIKu ¢ Tokom. Mc-
4.3.15 CIEOBAaHWE JCHCTBUS TMOCTOSHHOTO MArHMUTa Ha pPaMKy C  TOKOM.
HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIIUU
5 KOJIEBAHUA 11 BOJIHBI
MEXAHUWUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHUA
511 Konebarenbnast cuctema. CBo6oHBIE KONeOanus. ['apMoHudecke KoineOaHusl.
[lepuon, yacroTta, aMrIuTyaa U (asza KosedaHui
512 IIpyXnHHBIN MagsTHUK. MaTeMaTH4eCKUI MassTHUK
513 VYpaBHEeHHE TapMOHWYECKHX KojieOaHui. KuHemaTnyeckoe W JHHAMHUYECKOE
5.1 OMHCaHNE KOJIeOaTEIbHOTO ABMKCHUS
[IpeBpaiienue dHeprUU MpHU TapMOHUYECKHX KoseOaHUsX. CBS3b aMIUTMTY/IbI
5.14 Kojie0aHUN MCXOAHOM BEIMYMHBI C aMIUIUTYAaMH KojieOaHWM €€ CKOpPOCTH
YCKOpEHUs
515 Konebarenpuplit koHTYp. CBOOOJHBIE DIIEKTPOMArHUTHBIE KOJICOAHUS B HJie-
albHOM KOJIeOATeJIbHOM KOHTYype. AHAJOTUSI MEXAY MEXaHHYEeCKUMH |




AJICKTPOMArHUTHBIMU KoJiebanusimu. @opmyna TomcoHa

5.1.6 3aK0H COXpaHEHUsI YHEPTUHU B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE

517 BreinyxneHHbple MexaHudeckue kosiebanus. Pesonanc. Pe3onancHas kpuBas.
BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI.

5.18 [lepemennbiii TOk. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.

519 MoIHOCTh IEPEMEHHOI0 TOKA. AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CHIIbI
TOKA U HaNpsDKEHUs
Tpancopmarop. I[IpousBoactBo, nepepaya MW HOTPeOJICHUE 3IIEKTPUUECKON

5.1.10 SHEPruM. DKOJOTUUYECKHE PUCKHU IIPU MPOU3BOJCTBE 3JIEKTPUUECKON SHEPrUH.
KynbTypa ncnosiabp30BaHus 3J€KTPOIHEPTUH B TIOBCETHEBHOM KU3HU

5111 TexHuveckue ycTporcTBa: ceiicmorpad, 3JIeKTPUUSCKUil 3BOHOK, JIMHUM DJICK-
Tporepenay
[Tpaktuyeckue padotsl. MccnenoBanue 3aBUCUMOCTH NEPHOAA MabIX Kousieha-

5112 HUH Ipy3a HA HUTH OT JUIMHBI HUTU U MACChI rpysa. HccnenoBanue nepeMeHHo-
ro TOKa B LIENH U3 MOCJIEA0BATENbHO COAUHEHHBIX KOHJIEHCATOPA, KaTyIIKU U
pesucropa

MEXAHWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI

591 Mexanuueckue BOJIHBI, ycioBUs pacnpoctpaHenus. Ilepuoa. Ckopocts pac-
IPOCTPaHEHUs U JUIMHA BOJIHBL. [lonepeuHsle 1 MPO0IbHbBIE BOJIHEI

5.2.2 HNuTtepdepennus u qudpakius MEXaHHIECKUX BOJIH

5.2.3 3Byk. Ckopoctb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3Byka
OJEeKTPOMAarHUTHBIE BOJIHBL. YCJIOBUS H3JY4YEHHUs 3JIEKTPOMArHUTHBIX BOJIH.

524 B3aumuas opuenrtanus BekTopoB E, B u v B snexkTpomarHuTHON BOJIHE B Ba-
Kyyme

5.2 595 CBoIiCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, NPEIOMIICHHE, MOJISIpU3aliys,
o mudpaknust, uaTepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJH

526 [Ilkana 31eKTPOMAarHUTHBIX BOJIH. [IpuMeHEHME 3JEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY

597 [TpuHIMIBL paznoCBs3U U TeNeBUACHUS. Paguonokanus. DJIEKTpOMAarHUTHOE
3arpsi3HEHUE OKpY’Karollel cpebl
TexHUuyecKue yCTpONCTBA: MY3bIKAJIbHBIE MHCTPYMEHTHI, YJIbTPa3BYKOBas -

5.2.8 arHOCTUKA B TEXHUKE U MEIUIUHE, pajap, paAuoNpUEMHHUK, TEIEBU30D, aHTEH-
Ha, Tenedon, CBU-neun

OIITUKA

5.3.1 [TpsimosiMHEWHOE pacIpOCTPAaHEHHUE CBETA B OAHOPOIHOM cpene. JIyd cBeTa

539 OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHne n300paXkeHuii B II0c-
KOM 3epKaiie

533 [Ipenomnenne cBera. 3akoHBI MpEIOMIICHHsS cBeTa. AOCOJIOTHBIM IOKa3aTeib
IPETOMJICHUS

534 [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yroa MoiaHOro BHyTPEHHETO OTpa-
KEHHS

53 535 Hucnepcus ceeta. CiioxkHbIN cocTaB 6enoro certa. L[er

Cobupatoiue 1 paccernBaromye JUH3bl. ToHKas JnH3a. POKYCHOE paccTOsSTHUE

536 U ONTHYECKas cuila TOHKOM JmH3bI. [locTpoeHne n3obpaxkeHuil B coOnparonmx
U pacceuBapOIMX JinH3aX. DopMysia TOHKOW JIMH3BL. YBEIUYECHHUE, AABAEMOE
JIMH30U

5.3.7 [Ipenenbl MPUMEHUMOCTH F€OMETPUUECKOM OMTUKH
WnTepdepennus cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUS HAOMIOCHUS MaK-

5.3.8 CUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHUH(Da3HBIX
KOT€PEHTHBIX HCTOYHUKOB

5.3.9 Hudpaxmus ceera. Judpakinmonnas pemeéTka. Y caoBre HAOIIOICHUS TIaBHBIX




MaKCUMYMOB IIPU NaJ€HUU MOHOXPOMATHYECKOro CBeTa Ha IU(PAKLMOHHYIO
pEeIETKY

5.3.10 [Tonsipu3zanus ceera
TexHuueckue ycTpoicTBa: OuKH, Jyna, (poToanmapar, MIpOSKIMOHHBIN anmapar,
5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TUGPaKIMOHHAS PEIIéTKa, MoJsi-
poun
5312 [IpakTuueckue padotel. M3mMepenne nmokaszarens npenomieHus. VccnempoBanue
CBOICTB M300pakeHni B inH3ax. HabmioqeHne qucnepcuu cBeTa
DJIEMEHTBI CIIEHIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
['paHnLIBI TPUMEHUMOCTH KJIACCUYECKOM MexaHuKH. [locTynarsl Teopun OTHO-
6.1 CUTEJIbHOCTH: MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe, IPUHIUI
OTHOCHUTEJIbHOCTH DUHINTEHHA
6 6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHHM U COKpAILECHHE
JUIMHBI
6.3 DHEpPrusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI
6.4 CBsI3b Macchl ¢ 3HEPTrUed U UMITYyJIbCOM CBOOOJHON YacTUIbl. DHEPIrUsl MOKOS
CBOOOTHOW YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTEI KBAHTOBOI OIITUKU
711 ®oronsl. Popmyna [Inanka cBs3u 3HEpruu GOTOHA C €r0 YaCTOTOM. DHEPIUs U
UMIyIsC GOTOHA
719 OtkpeiTue u uccinenoanue Goroddpdexra. Onbitel A.I'. CtoneroBa. 3aKoHbBI
dororddekra
71 7.1.3 Ypasaenue DitHmTeiiHa s porodddexra. «KpacHas rparnma» Gporodddekrra
7.1.4 Hasnenue ceera. OnbiThl [1.H. Jlebenera
7.1.5 XHUMHUYECKOE IEHCTBUE CBETA
716 TexHudeckue ycTpoicTBa: (OTO3IEMEHT, (OTONATUMK, COJHEUHAs Oarapes,
CBETOJINOJ
CTPOEHUME ATOMA
791 Mogens atoma Tomcona. OnbiTel Pezepdopaa mo uccienoBaHuio CTpoeHus
atoma. ImanerapHas Moaenp aToMa
[Toctynatsl bopa. M3nydyenue u noryomieHre GOTOHOB IpHU MEpexoie aToMa ¢
7.2.2 OJIHOTO YPOBHSI dHEPruu Ha aApyroi. Bunel ciektpoB. CriekTp ypoBHEN SHEPruu
aToMa BOOpoAa
7.2 793 BonnoBele cBoiicTBa wactun. Bomnsl ne bpoisa. KopryckynsspHO-BOIHOBOR
o nyanusM. Judpakuus 31eKTpoHOB Ha KpUCTaJIax
794 CroHTaHHOE U BBIHYK/IEHHOE H3JyueHUue. Y CTPONCTBO U MPUHIUN pabOTHI Ja-
3epa
705 TeXHI:I‘leCKI/Ie YCTPOMCTBA: CIEKTPAIBHBIM aHaJIN3 (CIIEKTPOCKO), JIa3ep, KBaH-
TOBBIA KOMIIBIOTEP
7.2.6 [TpakTueckue pabotsl. HabmoneHue auHeiiuaToro crnekrpa
ATOMHOE AJ1PO
7.3.1 MeTo/ 161 HaOJIIOIEHUS] M PETHCTPAIH 3JIEMEHTAPHBIX YACTHI]
OTtkpeiTHEe paanoakTuBHOCTH. OmbITel Pe3epdopaa mo ompeneneHuio coctaBa
7.3.2 paaroakTUBHOTO M3nydeHusi. CBoiicTBa anb(da-, Oeta-, ramma-u3nydenus. Bius-
7.3 HHUE PaJIMOAKTHBHOCTHU HA KHUBbIE OPraHU3MbI
733 OTkpbITHE TPOTOHA U HeHWTpoHa. Hykionnas mopens siapa I'eitzen6epra — MBa-
HEHKo. 3apsia sapa. MaccoBoe uucio siapa. M3oTomsl
734 Anbda-pacnian. OJEKTPOHHBIM UM MO3UTPOHHBIA Oera-pacman. ['amma-

N3JTYUCHHUC. 3aKkoH pPaaArOaKTUBHOTI'O paciiaga




7.3.5 DHeprus CBSI31 HYKJIOHOB B siipe. A nepHbie cuibl. JledexT macce sapa
7.3.6 SAnepHeie peakiuu. JleneHue u CHHTE3 sep
737 SAnepueiii peaktop. TepmosimepHsiii cuaTe3. [IpoOieMbl U TIEPCTIEKTUBHI sIEP-
HOM SHEPreTHUKU. DKOJIOIMUECKHUE aCIEKTHI IAEPHON 3HEPTETUKU
738 3HEMGHTapHBI€ yacTulbl. OTKpbITHE MO3UTpOoHA. PyHIAMEHTAJIbHBIE B3aUMO-
JeiCcTBUS
739 TexHuueckue ycTpoiicTBa: no3uMeTp, Kamepa Bumnbcona, simepHbIil peakTop,
aToMHas bom0Oa
7310 [Ipaktuyeckue pabotel. MccnenoBanue TpekoB yacTull (TI0 TOTOBBIM (oTOrpa-
busam)
OJIEMEHTHBI ACTPOOU3UKN
8.1 Bun 3Bé3nHoro HeOa. Co3Be3ausi, sipKue 3BE3/IbI, IIAHETHI, UX BUAUMOE JBHIKC-
HUE
8.2 Conneunas cucrema. [lnanersl 3eMHOlM rpynnbl. [1aHeTbI-TUTaHTHI U UX CITYT-
HUKH, KapJIMKOBbIE I1aHEThl. Maiible Tena COMHEUHOM chuCTeMBI
8.3 Comnnne, potochepa u atmochepa. CorHeUHAss AKTHBHOCTh
8.4 WcTtounuk sneprun CosHua 1 3BE311
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU: MACca, CBETUMOCTb, paJInyc, TEMIIEpaTy-
85 pa, UX B3aUMOCBsI3b. Jlnarpamma «CHeKTpaibHbII KJIacC — CBETUMOCTbY. 3BE3/bI
[JIAaBHOHM MOCJIEI0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB)» JJIsl 3BE3]L
8 TJIABHOM MOCIIE0BAaTEIbHOCTH
86 Buytpennee crpoenue 38€31. COBpeMEHHbIE PEACTABICHUS O IPOUCXOXKICHUH 1
sBommonnu ConHua U 3BE3/1. OTanbl )KU3HU 3BE3]T
Mneunsiit [Iyte — Hama INanaktuka. CrnupaneHas cTpykrypa ["anakrtuku, pac-
8.7 npezaesieHue 3BE31, raza u neutd. llonoxenue u asuxenue Connua B ["anakTu-
ke. [Imockas u cepuueckast mogacucTemsl | anakTuku
8.8 Tunsl ranaktuk. Paguoranaktuku v kBazapbl. YEpHbIE IBIPHI B siipax rajlakKTUK
Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa06isa. PazOeranue ramakTuk.
8.9 Bospacrt u pannyc Beenennoi, Teopus bonbiioro B3peiBa. Moaens «ropsyeit
Bcenennoi». PennkroBoe n3nyueHue
810 Macmrabnas crpykrypa Beenennoil. Meraranakruka. Hepeménnbie npoOiembl
aCTPOHOMHUH

7. IMPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM MPOT'PAMMBI CPEJHEI'O OBIIEI'O OFPA3OBAHUSA

KO,Z[ IMpoOBE- HpOBepHeMLIe Tpe6OBaHI/I${ K IPpSAMETHBIM PE3YyJIbTaTaM OCBOCHUA OCHOBHOMH O6p8.30B3T6J'ILHOI’I

psAeMoro MIPOTpaMMBbI CPETHEr0 00IIIeT0 00pa30BaHUS
TpeOoBaHUS
1 CpopMUpOBaHHOCTH YMEHHI pacro3HaBaTh PU3MUECKHUE SIBICHUS (IMPOIECCHI) U OOBACHITH UX

Ha OCHOBC U3YYCHHBIX 3aKOHOB

2 Brnanenune ocHoBomosaraommMyu GU3HUYECKUMH MOHATHSAMH U BEIMYMHAMU, XapaKTepU3YIOIIH-
MU (U3HYECKHE TPOLECCHI

3 ChopMupoOBaHHOCTh YMEHHI MPUMEHAThH 3aKOHbBI KJIACCUUYECKON MEXaHUKH, MOJIEKYJISIpHOH (u-
3UKH U TEPMOAMHAMMKH, FJIEKTPOJAMHAMUKH, KBAaHTOBOM (DU3UKU AJI aHAlM3a U OOBSICHEHMS
SBJICHU MUKPOMHUPA, MAaKpOMHUpa U MeramMHpa, pazinyaTh YCIOBHs (TpaHUIIbI, 00JIACTH) MPH-
MEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHUMAaTh BCEOOIIMM XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB
U OTPaHUYEHHOCTh MCIIOJB30BaHMsI YaCTHBIX 3aKOHOB; aHAJTU3UPOBATh (PU3MUECKUE MPOLIECCHI,
UCIOJIb3YS] OCHOBHBIE MOJIOXKEHHU S, 3aKOHBI U 3aKOHOMEPHOCTH

4 CpopMHUpOBAaHHOCTh YMEHUS PA3INYaTh YCJIOBHS MPUMEHUMOCTH MOJACNCH (PU3HMYECKUX TelT U
MIPOLIECCOB (SIBICHUIN)

5 CdopMHUpOBaHHOCTH YMEHHS peIIaTh PACUETHHIE 33Ja4M C SBHO 33/IaHHOW W HESBHO 3aJIaHHON
(bu3nuecKoil MOJENbI0: HA OCHOBAaHUH aHAIM3a YCIOBUS BBIOMPATh (hU3HUECKHUE MOJIEIH, OTBE-
yaromye TpeOOBaHUSAM 3aJaud, MPUMEHITh (OPMYIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI




(¢u3MYEeCKUX TEOPHH MpPU HMCIIOJIF30BAaHUM MAaTEMaTHYECKUX METO/OB pEIIeHHs 3ajad, MpOBO-
JUTb pacyeThl HA OCHOBAHUU MMEIOIINXCS JAHHBIX, aHAJTU3UPOBATh PE3YIbTAaThl U KOPPEKTUPO-
BaTh METO/bl PELICHUS C YYETOM IOJYYECHHBIX PE3YyJIbTaTOB

Pemare kauecTBeHHbIE 3a7aul, TPEOYIOIIME IPUMEHEHUS 3HAHUN U3 PA3HBIX Pa3JeNIOB LIKOJIb-
HOTO Kypca (DU3MKH, a TaK)Ke UHTETPALlMU 3HAHUH U3 IPYTUX NPEAMETOB €CTECTBEHHOHAYYHOTO
LMKJIA: BBICTPAUBATh JIOTHYECKYIO LIENIOUYKY PACCYKACHUN C ONIOPOM HAa U3Y4YCHHBIE 3aKOHBI, 3a-
KOHOMEPHOCTHU M (PU3HUECKUE SBIICHHUS

Brnagenne oCHOBHBIMEH METOJIaMU HAYYHOTO TIO3HAHMSI, UCTIOIB3YEMBIMU B (PU3UKE: TPOBOIUTH
MpsIMbI€ U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEMYHH, BHIOMpPas ONTUMAIbHBIN cioco0 n3me-
pPEHUS U UCHOJb3Ysl U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEpPEHUH, MPOBOAUTH UCCIIe-
JIOBaHME 3aBHUCUMOCTEH (PU3NUECKUX BEIMYMH C MCIOJIB30BAHUEM IPSIMBIX U3MEPEHUN, 00BsiC-
HSThH MOJIYYEHHBIC PE3YNIBTATHI, UCIONIB3Ys (DU3UUECKHE TEOPUH, 3aKOHBI U MOHSTHS, W JIE1aTh
BBIBOJIbI; COOJIOIATh MpaBuiia 0€30MacHOr0 Tpy/Ja MpH MPOBEICHUU HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIEepUMEHTa U y4eOHO-HUCCIIEOBATEIBCKOM AEATENIbHOCTH C HUCIOJIb30BAHUEM
U(POBBIX U3MEPUTENBHBIX YCTPOICTB U J1a00OPAaTOPHOTO 00OPYIOBAHUS

ChopmupoBaHHOCT YMEHUH aHAIU3UPOBATH U OLIEHWBATH MOCIIEICTBUS OBITOBOI U MPOU3BO/I-
CTBEHHOM JIEATEIILHOCTH YEJIOBEKA, CBSI3aHHOW C (PU3MYECKUMHU MPOIIECCAMU, C TTO3ULIUNA IKOJI0-
THYecKOol 0e30MacHOCTH; MPEACTAaBICHUI O pallMOHATBHOM MPUPOIONONIB30BAHUN, a TAKXKE pa-
3YMHOM HCITIOJIb30BAaHUU JOCTHXKEHUM HAYKH U TEXHOJIOTHM JIJISl JAJIbHEUIIIEro pa3BUTHS YeIO-
BEUYECKOT0 00IIecTBa

Omnazenne pa3mMyHbBIMU crioco0amu paboThl ¢ HHpopManueit Gpru3ndeckoro copepkaHus ¢ uc-
M0JIb30BaHHEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI; Pa3BUTHE YMEHHI KPUTUYECKOTO
aHaJM3a M OIICHKH JOCTOBEPHOCTH MOTyYaeMoi HH(POpMaIuu

10

CpopMUpPOBAaHHOCTP YMEHHUM MPUMEHSATH OCHOBOIIOJIATalOIINEe ACTPOHOMUYECKHE TOHSTHS,
TEOPHUH U 3aKOHBI JIJIsl aHAJIU3a U 00BICHEHHs (PU3MYECKUX IIPOIIECCOB, MTPOUCXOIAIINX HA 3BE3-
JaX, B 3BE€3/IHBIX CHCTEMaX, B MEKTAIAKTUYECKON Cpelie; TBUKEHUSI HEOSCHBIX TN, BOJIOLNH
3Be31 1 Becenennoi

8.

INEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUSA, TIPOBEPAEMBIX HA EI'3 110 ®PU3UKE

Kon
pasne-
JIa/TEMBI

Kon aie- IIpoBepsieMblii 2IEMEHT COJEPKAHUS

MCHTa

1

MEXAHUKA

11

KMHEMATHKA

11.1 MexaHu4eckoe IBHKEHHUE. OTHOCHUTEILHOCTh MEXaHHYECKOIO JABWKCHUS. Cucrema
OTCUETa

1.1.2 |MartepuanpHas TOUKA. TPacKTOpHs

Ee pangnyc-BekTop:

r(t)=(x(1),y(t).2(1)), F/ AF

TpaeKTOpHA,
IepeMEIICHHUE:! K,

. O - -
AF =T (t,)-F(t)=F—-F = V

=(Ax, Ay, A7) ’ o

]

MyTh.
CroxeHne nepemMenieHui:

AT, = AT, + AT,

1.1.3 | CxopocTs MaTepHaIbHON TOUKH:




_ Ar -
D=—— = :(Ux’Uy’UZ),
At At—0
AX : .
Uy =—— = X;, ananormuno Uy = ¥;, U, =7,
At At—0

Crnoxenne ckopocteit: Uy =U, U,
BbIuKclIeHHE TIEPEMENICHUS M TyTH MATEPHAILHON TOYKH HPH NPSAMOJIMHEHHOM JBH-

’KEHHMH BJIOJIb OCH X TI0 TpaduKy 3aBUCUMOCTH Uy (t)

114

_AD

VY CKOpEHHE MaTepHaIbHOil Toukn: & AL =0, = (ax ,a,,a, ) ,

At—0

_Av,

" At At—0

= (Ux )t , aHaoruyHo &, = (Uy )t , a, = (Uz )t

1.15

PaBHOMEpHOE IPSAMOIIMHENHOE JBUKEHHUE:
X(t) = X, +0,,t

v, (t) = vy, = const

1.1.6

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:

2
X(t) =X, +UOXt+%

v, (t) =0y, +ayt
a_ = const

UZZX _Ulzx = 2a‘X (X2 _Xi)

v +U,
HpI/I ABWKCHUN B OAHOM HAIIPpABJICHUH ITIYTb S = 2 -t

1.1.7

CBobosHOe najieHre. Y CKopeHue CBOOOIHOTO
najeHus. [[Bwkenue Tena, OPOIIEHHOTO IMOJ

yriaom & k ropusonty:

X(t):X0+00xt:Xo+Uo coso-t VA 7
- | o i}, 0
y(t)=Y, +uoyt+gy7= Yo +Uosma~t—g7
Yo a

v, (t) =0y, =1, cosa
v

1-:“

t):UOy+gyt:uOSin0L—gt 0 Xo

9,=0

g, =—g = const

1.1.8

KpuBonuneiinoe npmxenue. [[BrmkeHne MaTepualibHOM TOUKHU MO OKPY>KHOCTH.




VYrioBas U JIMHEWHAas: CKOPOCTb TOYKU: U = oR . IIpu paBHOMEPHOM JBHKEHHUH TOY-

21

KM TI0 OKpykHOCTH O = ? =2mv

2
_ _ 2R
LleHTpOCTpEMUTEIBHOE YCKOPEHUE TOYKU: auc —E =0 K. [lonHoe yckopeHue

MAaTepHAIIbHON TOUKHU

1.1.9 |Tsepnoe temno. [locrynarenbHoe U BpamareabHOE ABUKEHHUE TBEPIOTO Tela
1.2 JMHAMUKA
1.2.1 Nuepuunaneubie cucteMsl orcuera. [lepsbiit 3akoH Hbrorona. IIpuHuuI oTHOCUTEINB-
HocTH ['anunes
1.2.2 m
Macca tena. [lnotHOCTh BemiectBa: P = v
1.2.3 = =i =
Cwuta. ITpyHIMI CYTIEPHIO3ULIUH CUIL: FpaBHoﬂeﬁCTB =F+F +..
1.2.4 | Bropoii 3axon HeroToHa: 11t MaTepuanbHoii Touku B UICO
F=ma:; Ap=FAt npu F = const
125 Tpernii 3akoH HproToHa 11 MaTepHAIBHBIX __"'_.—.—":
TOYCK: FlZ = _F21 F;Z le
1.2.6 |3akoH BCEMHPHOTO TATOTECHUS: CHJIBI MPUTSHKCHUS MEXKAY TOYCYHBIMH MaccaMH paB-
mm
_ )
ut F =G RZ
Cuna Tsokectu. LleHTp TskecTu Tena. 3aBUCUMOCTb CUJIBI TSXKECTH OT BBICOTHI h Haj
MOBEPXHOCTHIO TUTAHETHI paanycoM Ro:
_ GMm
T A w2
(R, +h)
1.2.7 | Cuna ynpyroctu. 3akon ['yka: Fy = -kx
1.2.8 Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHUs CKOIbXKEHHUS: FTp =uN
Cuiia TpeHHs [TOKOS: FTp <uN
Koadduunent tpenuns
1.2.9 F
_ 1
Hasnenue: P=—
S
1.3 CTATUKA
1.31 MOMEHT CUJIbl OTHOCHUTEIIBHO OCH BPAIllCHUS:
|M| =Fl , tie 1 - mevyo cunert F  oTHOCH-
TENbHO OCH, Mpoxoasdmeid uepe3 Touky O
MEPIIEHANKYIISIPHO PUCYHKY F
1.3.2 |Hentp ™acc Tema. lleHTp Macc  cHCTEMBI  MaTepHAIBHBIX  TOYEK:




P mr +m,r, +...
om+m,+

TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTU

. B ogHOpOAHOM IOJIE TSXKECTU (g = COI’]S'[) LIEHTP Macc

1.3.3 M, +M,+..=0
VYcnoBus paBHoBecust TBepaoro tena B UCO: | = =
P P F+F+..=0
1.3.4 |3axon [Tackans
1.35 . . D= D.+podh
JlaBneHue B sKkuAKOCTH, okosimeiics B UCO: P = Py +PY
1.3.6 =
3akoH Apxumena: FApX = _R;mem ,
eciu Teso U KUAKOCTh MOKOATCs B ICO, T0 Fapx = POVspmreen
VYcioBue miaBaHus TEN
1.4 3AKOHbBI COXPAHEHUN S B MEXAHUKE
141 Nmnynbsc MmaTepralbHOW TOUKHU: p=mo
14.2 NMiynbsc cucTeMsl Tel: f’ = f’l + ﬁz +...
143 3aKOH U3MEHEHUS U COXPAHEHUS UMITYJIbCA:
sUCO AP =A(P,+ P, +...) = Fpoun AL+ Py AL+ ..
B NCO Ap = A( ﬁl + ﬁZ +) = 0 , €CJIA FlBHeLuH + FZBHeLHH +..= O
PeaktuBHOE ABMKEHUE
144 PaboTa cuiibl Ha MaIoM TIepeMeIIeHUN: ﬁ.’
A:‘If‘-|AF|-c03a:FX-Ax (@(
Ar X
1.45 |MoumHOoCTb CHUIIBL: -
ecin 3a Bpemss Al paGora cunbr n3smensercs o F
Ha AA, TO MOIIHOCTD CHITBI
AA U
=— =F-v-cosa
At At—0
1.4.6 mo? p2
Kunernyeckasi Heprust MaTepHaaIbHON TOUKH: EKHH ==
2 2m
3aKkOH W3MEHEHHS KHUHETUYECKOW DSHEPrUU CHUCTEMbl MaTEepPHANTBHBIX TOYEK: B
UCco AEKHH ZP\1 +/A\2 +...
147 [TorenmmansHas 3Heprus:

JUIS IOTEHLIMAJIBHBIX CHJI A&z = EmOTeHu - EZHOTeHu = _AEHOTeHu .

[ToreHimanpHast SHEPrUsi MATEPUATBHON TOYKU B OJTHOPOIHOM MOJIE TSHKECTH: Eorenn

=mgh.




[TorennuanbHast SHEPrus yrnpyro aeOpMUPOBAHHOTO TeNa:

kX2
TIOTCHI - 2
1.4.8 |3akoH M3MEHEHHS U COXPAHEHUS MEXAaHMYECKOW YHEPTUU:
EMeX = EKI/IH + EHOTCHLU
B I/ICO AEME}X - ABCGX HETIOTCHII. CHUII 3
B UCO AEMex = O, €CIN Agcex nenorenm, cun = 0
1.5 MEXAHNYECKUE KOJIEBAHUA 11 BOJIHbI
151 |Tapmonunyeckue KonebaHHs MaTepUAIBLHOW TOUYKH. AMIUIMTYHA M (a3a KojaeOaHM.
Kunemarnueckoe onucanue:
X(t)=Asin(ot+¢,),
UX (t) = X[ ’
' 2 2
a, (t) = (UX )t =—0 X(t) = a, +0X=0, rge x - cMemenne u3 MOMOKEHHS
paBHOBECHS.
JIlnHaMu4eckoe onucaHue:
may = -kx, rae K = m®? . Ato 3HaunT, 9To Fy = -KX.
DHepreTuyeckoe ONUcaHue (3aKOH COXpaHEHUsI MEXaHUUECKOW SHEPTUn):
2 2 2 2
mo® kx® my
+—=—T= = const
2 2 2 2
CBsI3b aMILIUTY/Ibl KOJIeOaHUI CMEIIeHNs MaTepHabHOW TOYKU C aMIUTUTYAAaMHU KO-
nebaHuil ee CKOPOCTU U YCKOPEHMS:
Umax = O)Av amax = ('OZA
1.5.2 27 1
[Tepuon u yacToTa KoJieOaHUM: T=—=—
@ A%
I
Ilepuon ManbIx cBOOOAHBIX KOJIEOAHUH MaTeMaTHYECKOro MasTHUKA! T=2mn a .
m
Tlepuos1 cBOGOHBIX KOeGAHMI IPYKHHHOTO MasTHUKA: | = 2T ?
153 | Brmyxnaennsie konebanus. Pesonanc. Pe3onancHast kpuas
1.5.4 |Tlonepeunsle W MpPOAOJbHBIE BOJNHBL. CKOPOCTh PAacHpOCTPAHEHUS M JUIMHA BOJIHBIL:
v
A=vl =—.
v
Wntepdepennys u audpaxiyst BOJIH
15,5 |3Byk. CkOopoCTh 3ByKa
2 MOJIEKYJISIPHA S ®U3UKA. TEPMO/JMHAMUKA

2.1

MOJIEKYJISIPHAS ®U3NKA




2.1.1

Mopenu CTpoeHHs Ta30B, XKUAKOCTEH M TBepAbX Ted. Ilycts TepmomnHamuyeckas
cucremMa (Teno) cocTouT U3 N OAMHAKOBBIX MOJEKYJd. Torna KOJMYecTBO BEIECTBA

V:—:—,
N, u

e N - uncio ABorajapo, m - Macca cucteMsl (Tena), 1 - Monspras macca BemecTsa

2.1.2 TennoBoe ABMKEHNE AaTOMOB M MOJICKYJI BEIIECTBA
2.1.3 |B3aumojeiicTBUE YaCTHUIl BEIIECTBA
2.1.4 | Quddy3us. bpoyHOBCKOE BHKECHHE
2.15 Monens uneansaoro rasa 8 MKT
2.16 CBs13p MEKy /1aBJICHUEM U CPEIHEN KMHETUYECKOW IHEPrueil MOCTyNaTeabHOro TeI-
JIOBOTO JIBUKEHHUS MOJIEKYJ HjeaabHOro rasa (ocHopHoe ypasuenue MKT):
— 2
> 2 (mp?) 2 —
p=—Mmnv- =—n- =—N-& .., roe mp - Macca OIHOM MOJIEKYJIBI,
3 3 2 3
N
n= V - KOHLEHTPALHs MOJIEKYII
2.1.7 AolcomoTHas Temmiepatypa: T =t° +273 K
2.1.8 CBs13p TeMIepaTypsl ra3a cO CpeJHEN KMHETUUECKON 3HEpPruel nocTynareabHoro Te-
IUIOBOTO JIBMKEHUS €0 MOJIEKYIL:
2
() 3
nocr -
2 2
2.19 |VYpasuenue p = nkT
2.1.10 |Mouens upeaabHOrO ra3a B TEPMOIMHAMUKE:
VYpaBuenue MeHnieneesa — Kitaneiipona
Breipaxkxenue 111 BHyTpeHHEN SHEPIUU
VYpaBuenune Meneneena - Knanelipona (mpuMeHUMbIE (POPMBI 3aMUCH):
m RT
BV =—RT =vRT =NkT p=2—
u u
BeipakeHue 111 BHyTpEeHHEH SHeprun OJJHOATOMHOTO H/I€aIbHOTO ra3a (Ip1uMeHUMbIe
(hOpMBI 3aITUCH):
3 3 3m 3
U=—VRT =—NKT =——RT =v¢,T == pV
2 2 2 1 2
2.1.11 |3akon [anbTOHa JUISl JaBJIEHUS CMECH pa3peEeHHbIX I'a30B:
p=p1t+tp2+..
2.1.12 |M3ompornecchl B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YHUCIOM MoJeKkyd N (¢ mocTosiH-

HBIM KOJIMYCCTBOM BCHIICCTBA v ):

uzorepma (T = const): pV = const,

P _
uszoxopa (V = const): T const




V —
uszobapa (p = const): T° const

I'paduueckoe npeacraBieHne u3omnpoueccoB Ha pV-, pT- u VT-auarpammax.

OOBeqMHEHHBIN I'a30BbINA 3aKOH:

ﬂ = const
T

JJIs1 ITIOCTOAHHOI'O KOJIMYCCTBA BCIICCTBA v

2.1.13 |HaceimieHHble W HEHACHINICHHBIC Tapbl. KadecTBEHHAss 3aBUCUMOCTH IIOTHOCTH H
JABJICHUS HACBIIIICHHOTO Tapa OT TeMIEPATyphl, UX HE3aBUCUMOCTh OT 00beMa HaCHI-
IIEHHOTO Tapa

2.1.14 | BnaxHOCTh BO3IyXa.

pnapa (T ) p mapa (T)
OtHOCHTENbHAS BIAXHOCT: P = =
pHaCLIHI. rapa (T ) pHaCLII_LI. Tapa (T )

2.1.15 |M3MeHeHUe arperaTHbIX COCTOSIHMM BEIIECTBA: MCIIAPCHUE U KOHJICHCAIIUsS, KUTICHHE
KHUJIKOCTH

2.1.16 |M3MeHeHUe arperaTHbIX COCTOSIHHI BEIIECTBA: IJIABJIICHUE U KPUCTAILTH3AIHS

2.1.17 |IIpeobpazoBanue 3Hepruu B (Ha30BBIX MEPEX01ax

2.2 TEPMO/MHAMUKA

2.2.1 TemnnoBoe paBHOBEcHE U TeMIepaTypa

2.2.2 BuyTpennss sueprus

2.2.3 Temmonepenaya kak crmocod M3MEHEHUsI BHYTPEHHEW YHEpruu 0e3 COBEpIICHUs pado-
Tbl. KOHBEKIHS, TEMIOMPOBOAHOCTD, U3IyUYCHHE

2.2.4 | Komu4ecTBO TEIUIOTHI.
VY aenbHas TEMIOEMKOCTh BEIIIECTBA C: Q=cmAT

2.2.5 | YnenbHas terora napoodpazosanus L: Q = Lm.
VnensHas Tennora masterns A: Q =AM,
VY aenbHas TemoTa cropaHus Toruea ¢: Q = qm

226 DnemeHTapHas paboTa B TEpMOJIUHAMUKE: A= PAV | Brrucnenue paboThl Mo rpa-
¢uky nporecca Ha pV-auarpamme

2.2.7  |llepBbIii 3aKOH TEPMOJAMHAMHKH:
le = AUlZ + ALZ = (Uz _U1)+ A&z .
Annabara:
Q,=0=A,=U,-U,=-AU,,

2.2.8  |Btopoii 3akoH TepMoanHaMHUKH. HeoOpaTrMble poriecchl

2.2.9 [Ipunuune! aeiicTBus Ternosix MamuH. KIT/T:

n — &a KT Qﬁarp o |Qx0ﬂ —1- |onn

QHan QHarp QHaI‘p




2.2.10

MakcumansHoe 3Hauenue KII/. Iukn Kapno:

THa _Txon Txon
max 0 =1, =L ]

Harp Harp

2211

VYpaBHeHue terioBoro 6amanca: Q1+ Q2+ Qs+ ... =0

OJIEKTPOAMMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

DJIeKTpuU3alus Tell U ee MPOosBICHUS. DJIEKTpUYeCKuil 3apsan. [IBa Buaa 3apsiaa. Die-
MEHTApHBIHN JIEKTPUUECKUM 3apsi. 3aKOH COXpaHEHUs FIEKTPUUECKOTO 3apsiaa

3.1.2

B3aumoneiictBue 3apsanoB. Toueunsie 3apsapl. 3akoH KyioHa:
B OJJHOPOJIHOM BEIIECTBE C JUAIEKTPHUECKON NPOHUIIAEMOCTBIO €

F=k|ql|.|q2|: 1 |q1||q2|
er’  dmeg, 1’

3.1.3

Onextpuueckoe nojie. Ero aelicTBrue Ha 37€KTPUUECKUE 3aps bl

3.1.4

—

HaHpH)KeHHOCTL SJICKTPHUYCCKOT'O ITOJIA: E = .
qnp06HLH71

E-_kd
ITone ToueyHnoro 3apsaa: r r2 )

—

OJHOPOJHOE TIOJIE: E =const .

KapTunbl TMHUN HaNPSHKEHHOCTH ATUX TTOJICH

3.15

IloTeH1IMaIBHOCTD SJICKTPOCTATHUYCCKOI'O ITOJIA.

Pa3HOCTh mOTEHIIMATIOB U HaIIpsIPKCHUC:

A, = q((Pl _(Pz) =—-qAp=qU
[TorennuanpHas SHEPTHS 3apsi/ia B JICKTPOCTATHUECKOM TOJIE:

W =qe.

A=—AW
w

q

CBsI3b HAMPSKEHHOCTH TTOJIS M PA3HOCTH TOTEHITMAIOB ISl OJJHOPOAHOTO 3JICKTPOCTa-
traeckoro nois: U = Ed

IloTenuman QJICKTPOCTATUYCCKOT'O TTOJIA: (P =

3.16

[IpuHIUI Cyneprno3uIuy JIEKTPUYECKHUX MTOJIEH:

E=E +E,+..,0=0,+¢,+...

3.1.7

IIpoBOHUKHN B 3JIEKTPOCTATUYECKOM IOJIE. YCIOBHUE PABHOBECHS 3apslOB: BHYTPHU

r —
NMPOBOJIHMKA | — (), BHYTPH M Ha IOBEPXHOCTH TpoBojHmka P = CONSt

3.1.8

I[I/ISHCKTpI/IKI/I B 3JICKTPOCTATUYICCKOM ITO0JIC. I[I/IBJ'ICKTpI/I‘{eCKa}I MPOHUIAaCMOCTDb BCLIC-
€
CTBa




3.1.9 q
Kongencarop. DneKTpoeMKOCTh KOHIEHCATOPA: C= U .
€€,9
DIEKTPOEMKOCTh IIJIOCKOT0 KOHAEHCaTOopa: C= d = SCO
3.1.10 |IlapamnenbHOE COeNMHEHHE KOHIEHCATOPOB:
q = ql + C{2 + ey Ul = U2 = Cnapann = Cl + C2 + ..
[TocnenoBarenbHOE COCTUHEHUE KOHICHCATOPOB:
1 1 N 1 N
U=U+Ux+.,01=Q@=..., ~ ~—~ T~ Tr=
Cnocn Cl CZ
2 2
3.1.11 qU CU q
DHeprus 3apsKEHHOT0 KOHACHCATOpA: Wc = = =
2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
3.2.1 Aq
Cuia ToKa: | = At . [locrostaubIi ToK: I = const
At—0
Jns mocrosiHHOrO TOKA q = It
3.2.2 VYcnoBus CylecTBOBaHMS 3JIEKTPUUECKOTO TOKA.
Hanpsoxkenne U u OJIC E
3.2.3 U
3akoH OMa i1 y4acTKa LeMu: | = E
3.24 DNEKTPUUECKOE COMPOTUBIEHHE. 3aBUCUMOCTh COMPOTHBICHUS OJHOPOAHOTO MPO-
I
BOJIHHMKA OT €TO0 JITTMHBI U CCUSHUS. Y ISIbHOE COMTPOTHUBIICHUE BEIIESCTRA. R=p g
3.25 AC
E _ TOPOHHUX CHUIT
HUcrounuku Toka. JIC ucTounmka Toka: &= ——
q
BHyTpeHHee conpoTUBIeHNE HCTOYHHUKA TOKA
3.2.6  |3akon Oma s MOJTHOM (3aMKHYTOM) AJIEKTPUUCCKOM T1e- E._»
E >
mu: E =1R + Ir, oTkyna | =—— T R
Y R+r
3.2.7 [TapamiensHOe COeTMHEHNE TTPOBOTHUKOB:
1 1 N 1 N
I=li+L+..,U=U,=.., -5 "5 T
Rnapa_rm Rl RZ
[TocnenoBarenbHOE COETMHEHUE TIPOBOTHUKOB:
U=Ui+U+ .., li=b=.., Rieacn =R1 + R + ...
3.2.8 |Pabora snexTpudeckoro Toka: A = [Ut.

3akon Jlxoynd - Jlenna: Q = I°Rt.




U2
Ha pesucrope R: Q = A= I°Rt = Ut :Ft

3.2.9 AA
MOMIHOCTD 3JAEKTPUUYECKOTO TOKA: P= At =1U
At—0
U 2
2
TeroBas MOIHOCT, BhAeseMas Ha pesuctope: P =1"R=—=1U |
P — AA}T CHJI — EI
Mo1HOCTh HCTOUYHUKA TOKA: ' E At
At—0
3.2.10 |CB00OOIHBIC HOCUTEIU AIEKTPUUECCKUX 3apsA0B B IMPOBOJHUKAX. MeXaHU3MBI ITPOBO-
JUMOCTH TBEPJBIX METAJUIOB, PaCTBOPOB M PACIUIABOB AJICKTPOJIUTOB, ra3oB. [lomy-
MPOBOAHUKH. [10TyIIPOBOAHUKOBBIN AHOT
3.3 MATHUTHOE ITOJIE
3.3.1 |Mexanuyeckoe B3aMMOJCICTBHE MarHUTOB. MarHuTHoe moiie. BekTop MarHuTHOM
uHaykiun. pusnun cyneprnosumun MarautHeix noneii: B =B, +B, +...
JIvHUM MHAYKIMM MarHuTHOTO mois. KapTuHa AuHUM MHIYKIMH MarHUTHOTO MOJIS
MTOJIOCOBOTO U TIOJJKOBOOOPA3HOTO MTOCTOSTHHBIX MAarHUTOB
3.3.2 |OmbIT Dpcrena. MarHuTHoe 1oJie MPOBOJHUKA ¢ TOKOM. KapTuHa JTUHUNA WHIYKIHH
MarHMTHOTO TIOJISl JUTMHHOTO IMPSMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPO-
BOJHHKA, KATYIIKH C TOKOM
3.3.3 |Cuna Ammnepa, ee HarpaBJIieHHE U BEIMYHMHA!
FA = IBI sina, ,rae & - yron Mexy HanpapieHHeM IIPOBOJHUKA U BEKTOpoM B
3.3.4 F._ =]|gluBsin o
Cuna JlopeHIa, ee HanmpaBJleHHE W BeaWuuHa: I, — |d|U Q. rme - yrona
MEXy BEKTOpaMHu U uB. JIBm>keHHE 3apsHKCHHON YacTHIIBI B OJTHOPOIHOM Mar-
HUTHOM IT0JIC
34 DJIEKTPOMATHUTHAA MHYKIIA
34.1 [ToTok BeKTOpa MarHUTHOM UHIYKLIUH: ﬁ T B
®=B,S=BScosa %as
3.4.2 | SIBnenue snexktpoMarHuTHON nHAYKIMH. D/1C nHIyKINN
343 3aK0H AJIEKTPOMArHUTHON MHAYKINN Dapases:
AD .
Ei=—-— =—0,
At At—0
344 O/J1C uHAYKIMH B IPSIMOM MPOBOJAHUKE JUTH-

HOM |, IBIOKyIIIEMCS CO CKOPOCThIO U / \% 7
/ )

( oLl ) B OJTHOPOJTHOM MarHMTHOM MoJje B: /




—

|Ei | =BluCosa  rpe @ - yron mexy Bexropom B 1 HopMansio Nk miockocTn, B

kotopoii nexar Bexropst | u U ;ecm | LB u 0 1L B, 10 |Ei| =Blv

3.45 |IIpaBuno Jlenmna
3.4.6 d
NHAYKTUBHOCTD: L= |_ ,mmm @ =LI.
Al :
Camounaykuus. 3/1C caMOMHIYKIUU: Esi =—L—- = _th
At At—0
DHeprus MarHUTHOTO HOMs KaTymku ¢ Tokom: W, = 7
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHWA Y BOJIHBI
3.5.1 |KonebarenbHpiii koHTYp. CBOOOAHBIE SJIEKTPOMArHHUT-
HbIE KOJIeOaHUs B MJI€alIbHOM KO0JIeOaTeIbHOM KOHTYpE:
0 (t) = Qe SIN (@t + @)
1 (t) =0, = 00, cos(ot+¢y) =1, cos(ot+0,)
2n 1
®dopmyna Tomcona: | = 27?\/ LC , orkyna @ = —= )
pMy. y T JLC
CBsi3p aMIUIMTY/BI 3apsija KOHAEHCATOpa C aMIUIUTYI0M CHIIBI TOKa MPU CBOOOJHBIX
JIEKTPOMArHUTHBIX ~ KOJIEOaHHMAX B MJCAbHOM  KOJIEOATENbHOM  KOHTY-
pe: Unax = T
3.5.2 | 3akoH coxpaHEHUs SHEPTHH B UACATHHOM KOJeOaTeTbHOM KOHTYpE:
Cu? LI? CuU? LI®
+ = T = —% = const.
2 2 2 2
3.5.3 | BeiHyXIeHHbIE 2JIeKTPOMarHuTHBIE KojieOanus. PezoHanc
3.5.4  |Ilepemennsriii Tok. [Ipon3BoacTBO, Iepeaada U NOTPEOIICHUE IIEKTPUICCKON SHEPTHA
3.5.5 | CpoiicTBa 371€KTPOMAarHUTHBIX BOJIH. B3anMHas opueHTalus BEKTOPOB B 3JIEKTpoMar-
HUTHOI1 BOJIHE B BaKyyMe: E1LBLGC
3.5.6  |[Ikana 3meKTpOMarHuTHBIX BOJH. [IpuMeHeHne 37EeKTPOMArHUTHBIX BOJIH B TEXHHUKE
U OBITY
3.6 OIITUKA
3.6.1 [IpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA B OTHOPOAHOM cpenie. ToueyHbli HCTOYHUK.
JIyu cBera
3.6.2

3akoHsI oTpaskenns ceeta. O =P
alp

S




3.6.3

[TocTpoenne n300paxeHuit B MIOCKOM 3epKaje

3.6.4 | 3akoHBI IPEIOMJICHUS CBETA.
Ipenomenne ceera: HSIN A=, sinf o
AOGCOTIOTHBIN TTOKa3aTeNb MPETOMICHHUS:
C
naGC - .
U
n, _u
o n =-—2=-141
OTHOCHTENBHBIH MMOKa3aTeNb MPEIOMIICHUS: ' 'otn .
n L
1 2
XoJ ny4dei B Ipu3Me.
CooTHOIIEHNE YacTOT M COOTHOIICHUE JUITMH BOJH IPH IMEPEX0Je MOHOXpOMAaTHYE-
CKOT'O CBETa Yepe3 rpaHmIly pasjiesnia IByX ONTHYECKUX CPell:
V=V, A =N,A,
3.6.5 |IlomHOe BHyTpeHHEE OTpasKeHUE.
[IpenenbHbIid yromn MOJIHOrO BHYTPEHHETO OT- ny,<mny e
paXKeHusI:
. 1 n,
Slno, =——=—=
np n
OTH 1
3.6.6 | CoOuparomue u paccenBaronie JUH3bI. ToHKas uH3a. DOKYCHOE PACCTOSHUE U OTI-
THHecKas CHIIA TOHKO# JuH3b: D = E
o S
3.6.7 | Dopmyna TOHKOM TUH3BI: d
11 1 I
TR o F
) AN\ 7
VYBenudeHue, 1aBaeMoe JIMH30M: 7
r-h l
. D<0=F=—<0
B ciyuae paccenBaromieit JMH3bI:
Pl <t
3.6.8 | Xox nyda, mpoIIEIIEro JUH3Y M0/ MPOU3BOIBHBIM YIJIOM K €€ IJIaBHOM ONTHYECKOM
ocu. Iloctpoenne n300pakeHUii TOUKH U OTpe3Ka MPsIMOM B COOMpPAIOIINX U pacceu-
BAIOIIMX JIMH3aX U UX CUCTEMax
3.6.9 | doroannapaT kak onTHueckuii mpubop. ['11a3 kak onTuyeckas cucrema
3.6.10 |HHTepdepennus cBera. KorepeHTHbIE NCTOYHUKH. Y CJIOBHS HAOJIFOJICHUS MAaKCHMY-

MOB ¥ MMHHMYMOB B MHTEp()EPEHLIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOI'€pPEeHT-
HBIX UCTOYHHUKOB:

A
MaKCHMYMBI - A= 2m§ ,m=0,+/-1,+/-2,+/-3, ...,




A
MuHAMyME - A = (2m +1)§ ,m=0,+-1,+/-2,+/-3, ..

3.6.11 | udpakuus cBera. JudpakunonHas pemerka. Y ciaoBue HaOMIOAEHUS TTIaBHBIX MaK-
CHMYMOB IIpH HOPMaJIbHOM NaJeHHH MOHOXPOMATHYECKOTO CBETA C ITTMHOM BOJIHEI A
Ha peueTKy ¢ nepuoaom d:
dsing, =Mk m=0,+-1,+-2 +-3,..
3.6.12 | qucnepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
411 I'unoreza M. I1nanka o kBantax. ®opmyna Ilnanka: E=hv
4.1.2 hc
®dotoHbl. DHEprus GoToHa: E=hv= 7 = pcC.
_E _hv _h
Umnynse porona: P = E = ? = z
4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHsl hoTorddexra
4.1.4 |YpaBuenue DiHmrTeliHa A potorddekra:
Egorona = Asrixona + Excun max,
2
rie Egorona =NV = % Auora =NV, = :_C » Bnmax = mu% =eU,,
Kp
4.1.5 |JlaBnenue cBera. J[aBieHue cBeTa Ha MOJTHOCTHIO OTPAXKAIOUIYIO MOBEPXHOCTh M HA
MOJTHOCTBIO MOTJIOUIAIOILYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
421 [Inanerapnas moziens aToma
4.2.2  |Ilocrynarsl bopa. U3nyuenue u nornomeHne GOTOHOB MPH MEPEXo/ie aToMa ¢ OJHOTO
YPOBHSI SHEPTUU Ha JAPYTOM:
v, =1 —|E, ~E,|
xmn
4.2.3 |JluHeHdaTbie CIIEKTPHI.
CriexTp ypoBHEH 3HEpruy aToMa BOJIOpoJa:
E _ -13,6 3B ~
n —n2 ,n=123, ..
4.3 OU3NKA ATOMHOI'O A/IPA
4.3.1 Hyxnonnas mozaens siapa ['eiizenbepra - iBanenko. 3apsz siapa. MaccoBoe 4ucio siji-
pa. U3oTomsl
4.3.2 PannoakTuBHOCTD.

A A4 4
Anbda-pacnan: z X =25 Y+ ,He,

bera-pacnan.




A A 0., =
Drextponnsii P-pacman: ;X =5 Y+ e+V, .

A A 0 5
Tosurponnsiit P-pactan: ;X =5, Y + 2 é+v,

l'amma-uznydenue

4.3.3 t
3aKOH paJMOaKTUBHOIO pacmaga: N (t) =N,-27-
_t
[IycTh m - Macca paaAOaKTUBHOIO BelecTBa. Toraa m (t) =m,- 2T
434 SAnepuble peakiuu. JleneHne u CUHTE3 sAep
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