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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoBHS Ha ypOBHE CpPEAHEro 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHWI K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanbHOl paboyeil mporpaMMbl BOCHHUTAHHUS U KOHLENIUHU IMpernojaBaHus y4eOHOTro
npenvera «@Pu3uka» B 00pa3oBaTENBbHBIX — opraHm3anusax Poccwiickoir  dDenepamu,
peaTn3yoIuX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMEI.

B pabouyio nporpammy ObUIM BHECEHBI M3MEHEHUS mpuka3 MuHnnpocseuienus Poccun
or 09.10.2024 N 704 «O BHecCeHMM H3MEHEHHH B HEKOTOpBIC NpHUKa3bl MUHHCTEpPCTBA
npocsemienust Poccuiickort  ®epepanuu, Kacarommecs —(eaepaibHbIX  00pa3oBaTeIbHBIX
mporpaMMm HadaJlbHOro o0miero oOpa3oBaHMs, OCHOBHOTI'O OOIIET0 OO0pa30BaHUSI M CPETHETO
o01rero oOpa3oBaHUs.

Cogepxanue mporpaMMbl Mo (DU3HMKE HAIpaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HAYYHOH KapTUHBI Mupa oOydaromuxcs 10—-11 kmaccoB npu o0ydyennn ux ¢usnuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [IporpaMMa no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
6a30BOM ypOBHE).

[Tporpamma o (usmKe BKIIOYAET:

® [UIaHUpPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (PU3MKH Ha 0A30BOM ypOBHE, B TOM UHUCIIE

IpeIMETHBIE PE3YyJIbTaThl IO rojiaM O0yUeHUs;

e cojzepkaHue yueOHoro npeaMera «Du3nkay 1mo rogaM o0ydeHusl.

®u3rka Kak Hayka o HauboJjee O0IIKX 3aKOHAX MPUPObI, BEICTyas B KaueCTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3YIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U ABJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYyYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. M3yuenune Gpu3nku BHOCUT OCHOBHOW BKJIaJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbIM METO/1 TO3HAHUS NP BHIMOJIHEHUH UMHU yUYe€OHBIX HCCIIeI0BaHUM.

B ocHOBY kypca (pu3uku 175 ypoBHS cpeiHero o0miero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’)KUT MaTepuajl U3 BCeX pa3zesioB (PM3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes eenepanusayuu. B cOOTBETCTBUM C Hell MaTepual Kypca GpU3NKH 00beJUHEH BOKPYT
buznueckux Teopuid. Bemymmm B Kypce sBisercss (GOpMHpPOBAHHME TPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys IpearnosaraeT UCIoIb30BaHHEe T'yMaHUTapHOTO
noTeHImana GU3NIECKoil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTMYECKUMHU ITPobieMaMHu.



Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYT'OM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3yUYEHHBIX TEOPH U 3aKOHOB.

Hoes sxonocuszayuu peanu3yercs IOCPEACTBOM BBEACHMS 3JIEMEHTOB COZIEpXKaHMS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyKAeHUs Npo0IeM palliOHaIbHOTO IPUPOJIONOIB30BaHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.

Crep>KHEBBIMHU DJIEMEHTAaMH Kypca (M3WKHM HAa YpOBHE CpETHEro oOmero o0pa3oBaHUs
ABIISIIOTCS  (pu3uyeckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKTYpe IOCTPOEHHS
¢u3nyeckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB U IPUHLIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTU TEOPHM, AJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOLIECCOB).

CucTeMHO-IeSTEIbHOCTHBIN MOIX0 B Kypce (DU3UKU peau3yeTcs MPexe BCero 3a Cuér
OpraHu3aluK 3KCIIEPUMEHTAILHON JesTebHOCTH o0ydaronuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCHOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB
nabopaTopHBIX PabOT, KOTOpHIE B MporpaMme IO (PU3NKEe OOBEAMHCHBI B OOMIMIA CITMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BulaeneHue B yka3aHHOM IepeyHe J1abopaToOpHBIX padoT,
OPOBOJUMBIX JUIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHUKaMH 00pa3oBaTeIbHOIO
nporiecca UCXOsl U3 0COOEHHOCTEH TUTAaHMPOBAHMS M OCHAIeHUs KabuHeta ¢usuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPEHHS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yIenseTcs PelIeHHI0 pacu€THBIX W Ka4eCTBEHHBIX 3a1ad. [lpu aTom
JUTSL pacU€THBIX 3a/1a4 TPUOPUTETOM SIBIISFOTCS 3a/1a4H C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HbIX pa3zaesnoB. [lJig KaueCTBEHHBIX 3aJa4 NPUOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SBICHHHA W TIPOIECCOB B
OKpY’KaloIIeH Xu3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOIENTu s CUTyallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
oOecnieueHn0 yd4eOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0rmiero o0pa3oBaHMs JIOJDKEH M3ydaThCs B YCIOBUSX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBHUSX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOr0 LuKJa. B xabunete
(GU3UKN T0JKHO OBITH HEOOXO0IUMOE JTabopaTOpHOE 000PYIOBAHUE [Tl BHITIOJTHEHUS YKa3aHHBIX
B TIporpaMme 10 (QHU3UKE YUYECHHUUECKUX TPAKTHUECKUX pabOT W JEeMOHCTPAIlHOHHOE
obopyioBaHHE.

JleMoHCTpanmoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUM C MPUHLUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeurBaeT MOCTAHOBKY MEPEUMCIEHHBIX B MpOrpamMMme Io
¢u3nKe KIFOYEBHIX JEMOHCTPAIMH ISl WMCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYJOBaHUE IJIsi YUEHHUECKUX IMPaKTHUECKUX paboT ¢opmupyercss B
BUJIC TEMAaTHYECKUX KOMILICKTOB M OOECIeyMBaeTcsi B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaronuxcsi. TeMaTHyecKkre KOMIUIEKTHI JIa0OpaTOpHOTO OOOPYIOBaHUS JOJIKHBI OBITH
IIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHii.

OCHOBHBIMU 1IETISIMU U3Y4Y€HUs GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCA:



dbopMupoBaHHEe UHTEpeca M CTpeMJieHHs OOydaloluXcs K HAayYHOMY HW3YUYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIICKTYalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM METOJe TIO3HaHUS U (HOpMHUpPOBaHHE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKHU;

dopmupoBaHne YMEHHI OOBSCHATD SBJICHUS C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUN U
HAyYHBIX J10Ka3aTeIbCTB;

¢dbopmHpoBaHUE TPEACTABICHUN O PO (PUMKH Ui Pa3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHnne STUX menell o0ecreyrBaeTcsl PEelIeHHeM CIEAYIONMX 3agad B Ipolecce
M3y4eHUs Kypca (U3UKU Ha YPOBHE CpEeIHEro o0IIero 00pa3oBaHus:

NpUOOpETEeHUE CUCTEMBbI 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJIEKYISAPHYIO (PU3UKY, STEKTPOIMHAMUKY, KBAHTOBYIO
(bu3KKyY U 3IEeMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHSATH TEOPETUYECKUE 3HAHUS A OOBSICHEHUS
bu3MYeCKUX SIBICHUW B TPUPOJE W JJs TNPUHATHS TNPAKTUUECKUX PEIICHHH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJICJIbIO, 3aJla4, TOJPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3MaHue (pu3uvecKon
MOJIENH, aJICKBAaTHOM YCIOBUAM 3a/]1a4u;

MOHMMaHWe (PU3UYECKHX OCHOB M MPUHIIMIOB ACHCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS M MPOBEICHUS (PU3NIECKUX
DKCIIEPUMEHTOB, aHallu3a W  HUHTEepIpeTanud  WHGOpPMALUU,  ONpeAeTeHUs
JIOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUM JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHb) Ha YpPOBHE CpeaHEro ooOiiero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B Hezneno), B 11 kimacce — 68 dacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gusnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JeJaeT BBIOOpP NpPOBEJEHHs J1a00paTOpHBIX padboT u
OTIBITOB C YUYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaroImuXcs.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®uznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupojie. Hayuneie MeToabl MO3HAHUS OKpy»Xkaroiiero mupa. Pomib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporieccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH HU3UUECKUX 3aKOHOB. [I[pUHITUIT COOTBETCTBUSI.

Ponp m Mmecto ¢us3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUYKH, UX MPOEKIMH HA OCU cUCTeMbl KoopauHaT. ClokeHHe nepeMenieHud u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOW MO MOJAYJII0 CKOpPOCThIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOpocTh. llepwon wu
yacToTa oOpaieHus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JBUKEHUE
CHaps/I0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS] KHHEMAaTHYECKUX XapaKTEPUCTHK JBUKCHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne HepaBHOMEPHOTO JBMKCHHUS C IIEJIBIO OTPEETICHUS MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHOMICHHWSI  MEXKIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBATEIbHbIE paBHBbIE MPOMEXKYTKHM BPEMEHH IMpPHU PABHOYCKOPEHHOM JBHKEHHUHU C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHue qBUKEHUS IapuKa B BI3KOW KUIKOCTH.

W3ydenue nBukeHHs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocutensHOcTH [Nanuies. Ilepsbiit 3akoH HeroToHa. MHepuHanbHbIe CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepUalibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbKEHHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna cONpoTUBICHUS
IIPU JBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTensHoe U BpaliateabHOE ABMKEHHUE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauleHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuyeckue YCTpPOHCTBA M MPAKTUYECKOE NPUMEHEHHUE: MOJIIMIHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopnule pabomoi

N3yuenue nBmxeHUs: OpycKa 1o HaKJIOHHOM MIIOCKOCTH.

HccnenoBanyre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B NPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILEHHUS.

Tema 3. 3aKkoHnbl COXpanHeHUusn 6 MexaHuKe

Hmnynbc MaTepraibHOM TOUKH (Tea), CUCTEMBbI MaTepUalbHBIX TOUeK. VIMITyIbC CHIIBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora cuibl. MOIIHOCTD CHIIEBI.

Kunernueckast sHeprus marepuaibHOM TOUKd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOMH
DHEPIHUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas 3HepTUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIMAIBHBIX CHJI C
W3MEHEHHNEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa M NMPAKTHYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyenue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C U3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe pacTsKEHHs] Pe3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBuxenue. Juddysus. Xapaktep ABMKEHHUS UM B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHUS Ta30B, JKUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogenby uneansHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KHHETUYECKONW TEOpUU
uaeabHOr0 raza. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEel KHHETUYECKOW HHEpruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I padudeckoe MpeIcTaBiICHUE H30MPOIIECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIUCKPETHOE CTPOCHHUE BeliecTBa, (ororpaduu MoOJEKys
OPraHUYECKUX COECTUHECHUMH.

OnbiThl O AUQPQY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKESHHSI.

Mopens onbita LlTepHa.

OMBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopenb, HUTIOCTpUpYIOLIAsk IPUPOY 1aBJICHUS ra3a Ha CTEHKHU COCya.

OnBIThL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

Ompenenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUd 00bEMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/IyXa B HEMl.

Hccnenopanue 3aBUCUMOCTH MEXy TapaMeTpaMH COCTOSIHUSI pa3peEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmoguHamuyeckass cucrema. BHYTpeHHsISt SHEpPrUsi TEPMOAMHAMHYECKOM CHUCTEMBI U
crocoObl e€ m3MeHeHus. KomndyecTBo TEmIoTHl U paboTa. BHYTpeHHSsS SHEPTUsi 0JIHOATOMHOTO
UJIeaJIbHOTrO Ta3a. Bupl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIMS, U3JIyUEHUE. Y IeTbHAs
TEIIOEMKOCTH BeliecTBa. Komm4ecTBO TEMIOTHI MPU TEIUIONEepeiaye.

[Tonsitue o0 anuabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEPBOTr0 3aKOHA TEPMOAMHAMHUKHY K H30MpoiieccaM. [ padudeckast MHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MporeccoB B MpUpoe.

Tennossie MamuHbL. [[puHIMNIBL IEHCTBUS TEIIOBRIX MaluH. [IpeoOpa3zoBanus SHEPTUH B
TerIoBeIX MammuHax. KoaddunueHT monesnoro nerictBus terioBo MamuHbl. [{ukn Kapho u
ero K03 UIUEHT MOJIE3HOTO ACHCTBHS. DKOJIOTUIECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEPIUM Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET HMPOOKH H3
OyTBUIKH TOJ JCHCTBHEM C)KaTOro BO3JyXa, HarpeBaHue 3(Qupa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoi TypOHHBI, IBUTATEIIsE BHYTPEHHETO CTOPaHUS, PEaKTUBHOTO ABUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoont

[TapooOpa3oBanne wu KoHIeHcamws. Mcrmapenne wu  kureHue. AOCONIOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO3/yXa. HachlmeHHbIi map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMIIEPATYpPbl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Tejaa. AHM30TPOINHUS CBOUCTB KPUCTAIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaybl. IlnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanms.

YpaBHeHHe TEIJIOBOTroO OanaHca.

TexHnuyeckue ycTpoWcTBa W IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpUMETP, TEXHOJOTUMU IOJIy4EHHsS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi

M3mepeHne OTHOCUTEIBHOMN BIa)KHOCTH BO3/1yXa.

Pazjen 4. DaekTpoanHaMuKka

Tema 1. dnexmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaga dSIEKTpUUYECKHX —3apsIoB.
[IpoBOIHUKY, TUDNEKTPUKH U MOJYTPOBOAHUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOTr0 3apsia.

B3anmopeiicteue 3apsinoB.  3akoH Kymona. TouedHslid  37IeKTpUYecKHd — 3apsf.
Onektpuueckoe mone. Hanpsok€HHocTh 3nekTpuueckoro mossd. [lpuHmmn cyneprno3uuuu
ANEKTPUUECKUX NoJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorenuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J{uaaeKkTpuueckas MpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrUs
3apsHKEHHOTO KOHEHCATOPA.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
arnrmapar, CTpyMHbIA PUHTED.

Jlemoncmpayuu

YCTpoCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anMopeicTBre Ha’IeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

IIpoBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHS CYLIECTBOBAHMS 3JIEKTPUUECKOro TOKA. MICTOUHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MapaUIEIbHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILASL CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOUYHMKA TOKA. 3akoH Oma Jist
MOJIHOM (3aMKHYTOM) asekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHas IPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypsl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKUi TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHash MPOBOAMMOCTh MOJYNPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpAax M paciulaBax 3JIEKTPOJUTOB. OJIEKTPOIUTHUYECKAS
JUcconuanus. JNEeKTPOIIN3.

OnexkTpruueckuil Tok B ra3ax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHnuyeckue yCTpoilcTBAa M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTar, HCTOYHMKH TOKa, 3JEKTpOHArpeBaTelbHble MPHOOPHI, 3JIEKTPOOCBETUTENIbHbIE
npuOOpbI, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JHOJ, TEPMUCTOPHl U (OTOPEIUCTOPHI,
ITOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Llemoncmpayuu

M3MmepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCHUMOCTh COTPOTUBIEHUS UWIMHIPUYECKUX TMPOBOJHUKOB OT JJIMHBL, IUIOLIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEIUHEHUE POBOIHUKOB.

[Tpsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOe 3aMblKaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psg ¥ IPOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi

N3yueHne cMEMaHHOTO COCIMHEHMS PE3UCTOPOB.

N3mepeHne  NIEKTPOABMIKYIIEH CHJIBI HWCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



HabGnronenue anexrpomusa.

MexnpeamMeTHbIe CBSI3H

N3yuenmne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCymIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHWOJOrMM, XHUMUH,
reorpaMu ¥ TEXHOJIOTHH.

Medicnpeomemnvle nousimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYyYHOIO IO3HAHMSL:
SBJICHUE, HAy4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboa,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HMX MPOCKIWU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0ocMOC, TEII000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX Tel, JKUAKOCTEH M TIa30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus: npeodpa3oBaHue JBMXKEHUI C UCMOIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHHUs HMMIIyJbca B TEXHHUKE (pakeTa,
BOJOMET W JIpyrHe), IBUTATeNlb BHYTPEHHEIO CropaHMs, NapoBas TypOWHa, OBITOBOU
XOJOAMIBHHUK, KOHAWIIMOHED, TEXHOJIOTHUHU TTOJYYEHUSI COBPEMEHHBIX MAaT€pPHajoB, B TOM YHCIE
HaHOMAaTepHaJioB, W  HAHOTEXHOJOIWH,  OJEKTpOCTaTHYeCcKass  3allluTa,  3a3eMJICHHe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, AJIEKTpOHArpeBarelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pazjen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHOM MHAYKUMU. [IpyHIMI Cynieprio3uMy MarHUTHBIX TOJIEH. JIMHUKM MarHUTHOU
uHAyKuuu. KapTiuHa TuHU MarHUTHONW MHAYKIMU TOJISl HOCTOSTHHBIX MarHUTOB.

MarunutHoe moje IpoBOAHMKA ¢ TOKOoM. KapTuHa NMHMA MHIYKIUM MarHUTHOTO MOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHMKA M 3aMKHYTOIO KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOTyJib U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynab W HampaBieHue. J[BUKEHHE 3apsHyKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKUUH. [IOTOK BEeKTOpa MarHUTHOM HMHIYKLIHH.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKIMU Dapajes.

BuxpeBoe ayiekTpuueckoe IMoje. DNEKTPOABIXKYIIAs Cuila WHAYKUUMU B IPOBOJHHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABUKYIIAS CHJIa CAMOUHYKIUU.



DHeprusi MarHUTHOTO TOJIsI KATYIIKH C TOKOM.

DNIeKTPOMarHuTHOE TOJI€.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTULL, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMY MHOYKIMYA MarHUTHOTO TOJIA.

B3auMozeiicTBre JByX MPOBOJIHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CUIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nea 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOojgHble MexaHMuYeckue KojeOaHus. ['apmoHuueckue
kosnebanus. Ilepuon, wactora, amrmumrtyna u ¢asa kosnebanuil. IIpyXMHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOanuil. [IpeBpaluenue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiif koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B UACATBHOM
KoJIeOAaTeIbHOM  KOHType. AHAJIOTMsl MEXIYy MEXaHWYeCKMMHU U 3JEKTPOMarHUTHBIMU
konebanusMu. @opmysa TomcoHa. 3aKOH COXpaHEHHs] SHEPTUU B HJCAILHOM KOJeOaTelbHOM
KOHTYDE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIeHHbIE MeXaHUUYECKHE KOJeOaHus.
Pe3onanc. BeiHy KIeHHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIl TOK. CHHYCOMJANIBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHNE CHIIbI TOKA U HAPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE AIEKTpodHepruu. KynpTypa wucnonab3oBaHus
AIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4eckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: JIIEKTPUYECKU 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYEeCKUI
MasITHHK).

Habmronenue 3atyxaromux KoJleOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuunorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM WHIYKTUBHOCTH M
KOHJICHCATOpa.

Mogenb TMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEPHUOJIa MAJIBIX KOJIeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchl rpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM W3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbsle 60JIHbL

Mexanuueckue BOJIHBI, yclioBuUs pacnpocTpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHa BOJHBL [lomepeuHble W mpoaosibHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHHYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JIy4Y€HUs AJIEKTPOMATHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, MpPEJIOMIICHUE, Mospu3anus, audpakmus, wuaTepdepennus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 3MeKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUICHU. Pannonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHU4ecKkue yCTpocTBa U NMPAKTUUECKOE MPUMEHEHHUE: MY3bIKalbHble MHCTPYMEHTHI,
yIBTPa3BYKOBasl JMArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaAuONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue otpaxxeHus U IpeIoOMIICHUST MEXaHUIECKUX BOJTH.

Hab6monenue nuatepdepeHnu u AuGpaKkind MEXaHHUYECKUX BOJH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH W YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — DJIEKTPOMATHUTHBIX — BOJIH:  OTPa)X€HUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUN B IIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKOHBI TPEIOMJICHHS CBeTa. AOCOJNIOTHBIM  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIA yroja MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBalIImMe JIUH3BL. ToHKas auH3a. DOKYyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenne n300pakeHuil B COOMPAIOIINX U PACCEUBAOLINX
nuH3ax. QopMyIia TOHKOMU JIMH3bI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0ICHNSI MAKCHMYMOB U MUHUMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT ABYX CHH(]A3HBIX
KOI'€pEHTHBIX UCTOUHHKOB.

Hudpaxkmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuuyeckue ycTpoWcTBa W IPaKTUYECKOE IMPUMEHEHME: O4YKH, Jiyna, (poroammapart,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAsl OMNTHKa, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IPUOOPHI.

[TonHOe BHyTpeHHEE oTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu ceera.

HabGmronenue qucnepcuu certa.

[TosrydeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4eHue criekTpa ¢ HOMOIIbIO AU(PPAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue cBOMCTB N300paKEHU B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Paznen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCUTEILHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWUKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJSI CKOPOCTH CB€Ta B BakKyyMme, MNPUHIUI
OTHOCUTEIbHOCTH DWHINTEIHA.
OTHOCUTETHHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIIEHUE JUTHHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTUIIB. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. Dnemenmul K6AHMOGOI ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOM. DHEPTHsl U UMIYJIBC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombitet A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna 1 porordpdexra. «Kpacnas rpanuna» porosddexra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHuYyeckue yCTpOWCTBA M NPAKTHUECKOE MpPUMEHEHHe: (GOTOdIeMEHT, (POTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiTel Pesepdopaa mo paccesnuto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. Usnyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS B3HepruuM Ha JApyroil. Buasl cnektpoB. CrnekTp YpOBHEW 3HEpPruM aroma
BOZIOPOZA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOIHOBOM 1yanu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.

TexHudyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mouens omnbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnronenue muHeHyaTbiX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGnronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOCHMS  sjpa. OtkpeiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa paglioaKTUBHOTO H3JTyUEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHEe TpoTOHa W HeWTpoHa. HyxionHas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaza. ['amma-uzinydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprust cBSA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. TepmosiaepHbiii cunrte3. [IpoOnemMbl U THEpCHNEKTUBBI  SAEPHOMN
OHEPTreTUKU. DKOJOTUYECKHE ACIIEKTHhI AIE€PHON SHEPIeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMeHTalbHbIE B3auMOeiCcTBUS. EqUHCTBO (hr3nueckoi KapTUHbBI MUpA.

TexHUUECKHe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIMX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U aCTPOPUZUKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, NX BUIUMOE JBUKCHHE.

Conneynas cucrtema.

Counnie. ConneuyHas akTuUBHOCTh. Mcrounumk sHeprum CosiHIIa W 3BE3A. 3BE3BI, UX
OCHOBHBIE XapaKTEpPUCTUKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BoItonnK CoJlHLA U 3BE3/. DTaIlbl )KU3HU 3BE3 .

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe uznyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménapie mpoOIieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIHOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKECHHIMA
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IUS
CeBepHoro nonyuapus 1 sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, anet, Mneunoro [lyrtu.

O0o0maroniee NnOBTOpeHHE

Ponp ¢u3uku u acTpOHOMHUU B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATBHOU U
ATUYECKON cdepax IesTeTbHOCTH YeIOBEKa, pOJib W MeCTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3MYECKON Teopun B (HOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3HUECKON KapTHHBI MHpa B 00IIeM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBA3H

Wzyuyenne kxypca ¢usuku 06azoBoro ypoBHs B 11 kjacce ocymiecTBIsieTCs € Y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMSL:
sBIIEHUE, Hay4yHBbIH (pakT, rumore3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl YpaBHEHHH, TPUTOHOMETpHUUYECKHE (DYHKIIMH: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTApPHBIX (DYHKIIUH,
MpU3HAKU TI0I00MS TPEYTOIBHUKOB, ONPEIeICHNE TUIOIIAIU TUIOCKUX GUryp u o0bpéma Ter.

bBuonoeus: snexTpudeckue SBICHUS B JKUBOW TPHUPOJE, KoJieOaTenbHBIC IBUKEHHUS B
KUBOW TPUPOJE, ONTUYECKHUE SIBJICHUS B XWUBOW MPHUPOJE, ACHCTBUE paJvallii HAa KUBBIC
OpraHU3MBl.

Xumusa: CTpOGHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeEN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pelI€TKH, CIIEKTPaIbHbBIN aHATIU3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Py, POTOChEMKA 3eMHOMN
MMOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: MTAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TedYb, pajgap, paJuoONpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBYU-meun,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenne yueOHOro mpeamera «@Dusuka» Ha ypoOBHE CpeqHEro oOmiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOEHMs yueOHOro mnpeamera «Du3uKay JOJDKHBI OTpa)aTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYAaIOIINXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHOW BHYTpPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXIeHUH, COOTBETCTBYIOIUUX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILecCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa M ONbITa JAESATEIbHOCTH B IPOLECCE peaau3allMd OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECaX TI'Pa)JIaHCKOTO OOIIECTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2)IaTpHOTHYECKOr0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UIEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKHU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUIECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M TPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B CATEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUMBOro Oy IyIIero;

4)3CcTeTUYECKOT0 BOCTIUTAHUS :

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs CTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
¢du3nueckoil Hayke;

5)TpynoBoro BocnuTaHus:

UHTEpEeC K pa3iuuHbiM chepam NpopecCHOHATbHOW JEesTeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymayIIe
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6)3K0J10THY€eCKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HAHHE TJ00AJBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



IJJAHUPOBAHUE M OCYLIECTBIICHUE JICHCTBHI B OKPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLIUXCA 3HAHUN 10 (pusmKe;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3UYECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAY4YHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IEITEIbHOCTh UHIMBUIyaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHHBepPCAJIbHbIE YUeOHblIe AelicTBUS
Ba3oBrble Jlornyeckue JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMpPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JIOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCSI MaTepUAThHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIIOJHATH pPa0OTy B YCJIOBHSX pPEATBLHOTO, BHPTYaTbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBITINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciaenoBaTebCKHe JeiiCTBHS

BJIQ/IETh HAYYHOW TEPMHMHOJIOTHEN, KIIOYEBBIMU MOHSTUSAMH W MeToAamu (pu3mdeckoi
HaYKH;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 33a1a4
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METOI0B TTO3HAHHSI,

BJIQJICTh BHJIAMHU JICATSIIBHOCTH 10 IOJTYYCHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAIIHH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYalUsIX, B TOM YHCIE MPH
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3aJady, BBIABUTATh
TUIOTe3y €€ pelIeHHs, HaxXOJIUTh apTryMEHTHI IS JOKa3aTelIbCTBA CBOUX YTBEPKICHHH,
3aJ1aBaTh MapaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TIOMY4YEHHBIE B XOJE peHIeHHs 3aJauyd  pe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMYyIHpPOBaTH COOCTBEHHBIC 3a7aud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEAEITEILHOCTH,

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4H, IOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



PabGora ¢ undopmanmeii:

BJIaACTb HABbLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THIIOB, CAMOCTOSITEIbBHO OCYLIECTBJIATh IIOMCK, AaHAJU3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUIOB U (HOPM MpE/ICTaBICHMUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIIUOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJja4d C CO6JIIOI[€HI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (popmaTax ¢ y4u€ToMm
Ha3HAueHUs WHPOPMALUMU U [EJIEBOM AayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaJIH3aIiH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILECTBIISAITH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacro3HaBaTh MPEANOCHUIKYA KOH(MIMKTHBIX CUTYAIil U CMATYaTh KOH(MIUKTHL

pPa3BEPHYTO U JIOTMYHO M3JIararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

[IOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BBIOUpATh TEMATHKy M METOJIbl COBMECTHBIX ICHCTBHI C yuéTOM OOUIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJO0r0 4J€Ha KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ NOCTHUKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUHM, pPACIpPENENATh POIU C Yy4ETOM
MHEHUH YY4aCTHHKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOI pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJIOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHUE B PA3JIUYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILIECTBISATh MO3HABATENIbHYIO NESATENIBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSABICHHUIO JSPYAMLUHM B 00JacTH (DUBHKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTypHBI YPOBEHb.
CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HAaBBIKAMH TO3HABATEIBHON pe(hICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUH;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYallld, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrKEHHS TMIHOCTHBIX PE3YIbTATOB OCBOCHUS ITPOTPAMMEI TI0 (DHU3UKE IS
YPOBHSI CpefHero oOmiero o0pa3oBaHus y OOydYarolUXCs COBEPIIECHCTBYETCS 3MOIMOHATBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHHue [IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTb, OBITH OTKPHITHIM HOBOMY

BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMJICHHE K JOCTHMIKEHUIO LEIH U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JIEHCTBOBATh UCXOMS U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh IMOLMOHAIBHOE COCTOSHUE NPYTHUX,
YYHUTBIBATh €T0 MPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIEHUS C JPYTUMHU
JIOJbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

MNPEIMETHBIE PE3YJBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAYYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJOTHH, B MPAKTHUECKOMN
JIeSITEILHOCTH JIIOACH;

YUUTHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaibHas
TOYKa, MHEepIHUalbHas cucTeMa OTcuéra, abCOMIOTHO TBEPIOE TEO, WIACATbHBIN Ta3, MOAEIH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUECUHBIH DJIEKTPUUECKHUM 3apsA] NPU PELICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJSIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE MIBIM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHUE TI0 OKPYXXHOCTH, WHEpHHs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUuU
(oxJ1aX/1€eHNN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHUE, KOHAECHCALUS, NIABJICHUE, KPUCTAILIIM3aLus,
KHUIIEHUE, BJIAKHOCTh BO3/lyXa, NOBBILIEHHE JAaBJICHUS ra3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoLieccax, AJIEKTPU3ALUs Tel,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBAaTh MEXAHUYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Teja, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAJIbHAs SHEPIrHs, MeXaHudyeckas paboTa, MeXaHHYecKas MOIIHOCTb; MNpHU
ONMKMCAHUU TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYNHAMU,

ONUCHIBATh HW3YUYEHHBIC TEIUIOBBIE CBOMCTBA T M TEIUJIOBBIC SIBICHUS, HCIIOJb3Ys
¢dbusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
Xa0TUYECKOTO JIBWXKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4yHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora rasza, KO3(pQUIHMEHT MOJE3HOTO IEHCTBHS TEIJIOBOTO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUIECKHUI CMBICI HCITOJIb3YEeMbIX BEITUYHH,
uX O0003HAYEHUS M EIUHHIIBI, HAXOIUTh (POPMYIIBI, CBSA3BIBAIOIIME AAHHYIO (U3UUYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh HU3YUYEHHBIEC 3JIEKTPUUECKHUE CBOWCTBA BEILECTBA M AJIEKTPUUYECKUE SIBIICHUS
(mpouecchl), UCHONB3YST (PU3NUYECKUE BEIUYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IIOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBaTh (PU3UYECKUII CMBICT HCIONb3yeMbIX BEIWYMH, UX OOO3HAUYEHUS U EIUHUIIBI,
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SIBICHUS, MCIONB3Yys (pU3MUecKhe 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCa, MPUHIIUI CYNEPIIO3ULIMN CHUII, TIPUHITUTT
paBHONpPABUS MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOESHHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSA3b CpPEJHENW KHHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMIepaTypoil, MepBbIid 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTrh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC IIPUHITUIIBI ICHCTBUS MAIIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
WCIIOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEpEHUH, Tpu d3ToM (hopmMyIupoBaTh
npobnemMy/3aady W THUIOTE3y y4eOHOTO DOKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0BAHUS, TPOBOAMTD OMBIT M OPMYITUPOBATH BHIBOIBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPH ITOM
BBIOMPATh ONTUMAJBHBIA CIMOCO0 WM3MEPEHHS W WCIOJIb30BAaTh W3BECTHBIE METONBI OICHKH
MOTPEUIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX M3MEPEHH, TMPH 3ITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BHUE TaOIWIl M TpadUKOB, JI€JIaTh BBHIBOIBI
0 pe3yJIbTaTaM HCCIIE0BAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEOBATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYI0BAHMUS;

pemiate pacu€THbIE 3aa4d C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ MIPUHIIUAIIBI, HA OCHOBE aHAllM3a yCIOBHS 3a/1a4ll BEIOMPATh (PU3UIECKYIO
MOJIeJTb, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (POPMYIBI, HEOOXOIWMBIC s €€ pelieHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUsI (PU3NUECKON BEIHUNHBI,



pelaTe KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTMYECKU HENPOTUBOPEYMBYIO LIEMOUYKY
paccy’XKIeHHU C ONIOPON Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

UCTOJB30BaTh MPH pPELICHHH Y4YeOHBIX 3aJad COBpPEMEHHbIE HH(OpMAIOHHBIC
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMH U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTyYaeMyI0 HHPOPMALIUIO;

NPUBOUTH TPUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(PU3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B IIOBCEJIHEBHOW JKU3HHU IS
obecrieyeHns O€30MACHOCTH MPH 00paIeHnH ¢ MPHOOPaMU U TEXHUYECKUMHU YCTPOMCTBAMHU, IS
COXPAHEHHUS 3/10pOBbs U COOJIIO/IEHNS HOPM HKOJIOTHYECKOTO MOBEJCHMS B OKPYIKaIOLEH Cpefie;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IUIAaHUPOBATh paboTy
IPyNIbl, palMOHAIBHO paclpeleNiaTh OO0f3aHHOCTH W IUIAHUPOBATh JAEATENbHOCTh B
HECTaHJApPTHBIX CUTYyalMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K konny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha TMpPUMeEpax pojib U MecTO (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITeIbHOCTH JII0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPAHMILBl TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOo4YeyHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOUYEUYHBIH HCTOUYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTI0 SiIpa MU pelieHnn GU3NUeCcKux 3aaay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY U KBAaHTOBOM (DU3MKU: DJIEKTpUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM M JBIXKYIIUHCS 3apaf,
3JIEKTPOMAarHUTHbIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, WHTepdepeHius, Iudpakuus W TOJsApU3alUs CBeTa, JUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢ dext (Ppororddexr), cBeToBOE NaBlieHNe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U MICKYyCCTBEHHAs PaliOaKTUBHOCTD;

OINMCHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEl) M IJIEKTPOMArHUTHBIE SBJICHUS (IIPOLECCHI),
UCHIONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, CHila TOKa, DJIEKTPHUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouid, cuwia Amnepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTYyIIKW, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MepHoj W 4YacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3aps] U CuUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOsHWE M ONTHUYEeCKas Cuja JIMH3bI, MPU OMUCAHUM TPABUIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAueHUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETUUUHY C IPYTUMHU BeTUUUHAMH,

ONHUCBHIBATh M3YYECHHBbIE KBAHTOBBIE SIBIEHUS U IPOLECCHI, HUCHONb3Yysd (QHU3NUECKUE
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JJIWHA BOJHBI M 4YacTOTAa CBETa, DHEPIUs U
UMIyibc (OTOHA, TMEPHOJ IMOJypaclaga, SHEPrus CBSI3M AaTOMHBIX sJEp, HpPU OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUS U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIMYHMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMUUHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3Ys (pU3MUECKHEe 3aKOHBI U
OpUHUMIBL: 3aKOH OMa, 3aKOHBI IIOCJIENOBATEIBHOIO M NApaJIECIbHOLO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIAYKUWH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CcBeTa, YypaBHeHHEe OHHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JHEPruM, 3aKOH
COXpAaHEHHUs WMIIYJIbCA, 3aKOH COXPAaHEHHs DJIIEKTPUUECKOrO 3apsla, 3aKOH COXpPaHEHUs
MacCcoOBOI'O 4YMCIA, MOCTYyJaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHULIBL,
o0jacTi) IpPUMEHUMOCTH;

ONpEeNEeNATh HANPABICHWE BEKTOPA MHAYKUMU MATHUTHOIO IOJS MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajOM, TOHKOM JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLIECCOB C
UCIIONIB30BAaHMEM TPSAMBIX M KOCBEHHBIX HW3MEpEHUH: Tpu IToM  (POpMyIUpOBATH
npobiieMy/3amadyy W TUNOTE3y Y4eOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIC H3MEPEHUS (PHU3UYECKUX BEIWYHMH, INPH STOM
BBIOUpaATh ONTUMANBHBIA CHOCOO W3MEpPEHUS M HCIONb30BaTh HM3BECTHBIE METOIbI OICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C UCIOJIB30BaHUEM IPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOmUIl W TpapuKOB, JAelaTh BBIBOABI IO pe3ylbTaTaM
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30HacCHOrO TpyJa MNpU MPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENbCKOM M TMPOEKTHOW JESTENbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1a00paTopHOro 000py10BaHHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢u3nyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUYECKYIO
MOJIeb, BBIACNATh (U3NYECKUE BEIMUMHBI U (OpPMYJIbI, HEOOXOIWMBble s €€ pEeIIeHUs,
MIPOBOAMTH PACcU€ThI U OLICHUBATH PEATbHOCTD MOYICHHOTO 3HAYCHUS (PU3NUECKO BETHUNHBI,

peliatb KayeCTBEHHbIE 3aJadyM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUUBYIO LIETIOUKY
PacCyXJIEHUI ¢ ONOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIONIb30BAaTh NPU pELIEHWH Y4YeOHbIX 3aJad COBpPEMEHHble HH(OpPMalMOHHBIE
TEXHOJOTUH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W MPEACTaBICHHUS Y4eOHOU W
HAYYHO-TIOMYJISIPHONH HH(POpPMAIINK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSICHATH IPUHITUIIBI IEUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPONCTB, Pa3Invarh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHHUA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MaCHOCTH MPH OOpAIEHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHMS 3JI0POBbsI U COOIIOJICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKaIOIlei cpeje;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, ITNIAaHUPOBATh PaboTy
TPYNIIbI, pAalMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ KaX/JIO0I'O M3 yYaCTHUKOB TPYIIbI B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.






MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

10.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib U MecTo (u3uku B
(hopMHUPOBaHUH COBPEMEHHOW HAYyYHOW KapTHHBI MHPA, B Pa3BUTHU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

nroaen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YUYEHHBIX (U3UYECKUX MOJIEINICH:
MarepuaibHas TOYKa, WHEPIHaNbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UIICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DJIEKTPUYECKHI 3apsii — MpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJa4

10.3

10.4

PacnoznaBathe pusnueckue siBiaeHUs (Ipolecchl) U OOBACHITh UX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuu
CTpPOCHMsI BEIIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABUXKEHHE, CBOOOJHOE MajeHHe
TN, JIBUXEHHE I10 OKPY)XHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddy3usi, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxmakieHnu), TEIJIOBOE paBHOBECHE, HCTHApeHue, KOHIEHCAIUs,
IJIaBJI€HUE, KpUCTAJUIM3alus, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBILICHHUE J1aBJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBS3b MEXJy IapaMeTpaMH COCTOSIHUS Ta3a B H30MpOIleccax;

OJICKTPpU3aluA TCI, BSaI/IMOJIGI\/’ICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, HCIOJb3ys (usmueckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWJIa, WMIYJIbC Tella, KUHETUYECKas DHEPIrus,
MOTEHIMaJbHasE JHEprHs, MeXaHWdeckas pabora, MexaHHW4ecKas
MOIIIHOCTb; IIPU OMUCAHUH IPABUILHO TPAKTOBATh (PU3HMUECKUNA CMBICI
UCIOJIb3YEMBIX BEIMYMH, MX O0O3HAu€HWs W €AMHUIIbI, HaXOIUTh
(opMyJIBI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEITUUYUHY C APYTUMH

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEIJIOBLIC

SABJICHUA, HCIIOJIB3Yys (I)I/ISI/I‘-IGCKI/IC BCIWMYMUHBI. OAaBJICHHUC TIasa,




10.6

TEeMIlepaTypa, CpEIHssl KHUHETUYEeCKass DSHEpPrus XaoTUYECKOIo
JBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKYJI,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJOBOIO JBUIaTeNsl; IpU
ONMCaHUuU MIPaBUIILHO TPaKTOBAThH ¢buznueckuit CMBICIT
WCHOJIb3YEMBIX BEIMYHMH, MX O0O3HAUYEHUS M E€IAMHUII, HaXOAWUThb
(GopMyJIbl, CBS3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU

BECJIIMYHMHAM

OnuceiBaTh M3Yy4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
JNEKTPUYECKUE  SIBICHUs  (MPOLIECChI), HCIONb3ys  (pusmueckue
BEJIMYMHBI: AIIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  ITOJIA, IOTEHIMaJl, Pa3HOCTb IOTEHLMAJIOB;, IpU
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI UCIOIB3YEMBIX
BEeJIMYMH, WX OOO3HAUEHHUS W EIUHUIBI, YKa3blBaTh (HOPMYIIbI,
CBSI3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C  JPYyTUMHU

BCIN4YNHaMN

10.7

10.8

AHAJIIM3UPOBATDH (1)I/I3I/I‘I€CKI/IC nmpoueccol M SABJIICHUA, MCIIOJIb3YyA
(u3nuecKkre 3aKOHBI M MPHUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUsS MEXaHHUYECKON IHEpruH,
3aKOH COXpaHCHUA UMITYJIbCA, IPUHIOUIT CYTICPIIO3UIIHNU CHUJI, ITPUHIUIT
paBHOMNpaBUsl MHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJSAPHO-
KUHETUYECKYIO TEOPUIO CTPOECHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETUYECKOM HYHEPIuM TEIUIOBOIO JBHXKEHUS MOJIEKYN C
aOCOJIIOTHOM TEMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHUsl DJEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIpKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBSCHATL OCHOBHBIC MPHUHIIMIBI JEHCTBUS MAIllMH, MPUOOPOB U

TEXHUUYECKUX YCTPOWCTB; pa3iuyaTh YCJIOBUS UX 0e30MacHoro

HUCIIOJIb30BaHHUA B HOBceJIHeBHOﬁ KHU3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTIOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOIIECCOB C MCITOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX U3MEPCHHIA;, TIPH
3ToM (QopMyITuUpoBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO

000pyI0BaHUs, IPOBOAUTH OMBIT U (POPMYIHUPOBATH BHIBOIBI

10.10

OcyIecTBiATh TpsIMbIE W KOCBEHHBIE H3MEpPEeHUS (PU3MUECKHX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBINA CIIOCO0 U3MEpPEHHS U

HCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKN HOl"peH_IHOCTef/'I H3MepeHHI>'I




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3HMUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN; IpPU 3TOM KOHCTPYHPOBATH
YCTQHOBKY, (PMKCHpOBATh pe3yJbTaTbl IOJYYEHHOM 3aBUCUMOCTH
(Gu3nYecKUX BEIUYUH B BUJE TaOJIUI U TPaUKOB, J1€J1aTh BHIBOJIBI IO

pe3ysbTaTtaM UCCIIEOBaHMS

CobmromaTe mpaBmiia  0O€30MAacCHOTO  TpyJa TP MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4yeOHOro OSKCIIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/1aud ¢ SBHO 3aJIaHHOW (DU3UYECKON MOJICTIbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI U TPUHIUIBI, HA OCHOBE aHaln3a
yCIOBHSI  3aJaud  BbIOMpATh  (PU3MYECKYIO MOJENb, BBIICTATH
¢du3nueckre BENWYUHBI H (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MIPOBOJIUTH PACUETHl U OLIEHUBATh PEATbHOCTh MOJTYYEHHOI'O 3HAUYEHUS

(bu3nUecKoil BETUINHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[CHI/Iﬁ C OHOpOI71 Ha H3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBath mpu  pelieHUH y4yeOHBIX 3aJad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHM [UIsl TIOUCKA, CTPYKTypUpPOBaHMS,
UHTEepOpETallMd M MpeACTaBiIeHHUs Yy4yeOHOM M Hay4yHO-NOIMYJISIPHOMN
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

[IpuBoaMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

cOOJTI0IEHHST HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLMANBHBIX POJIEH,
MJIaHUPOBAaTh  pabOTy  TPYyNIbl, PalUOHAIBHO  pachpeiessaTh
00S3aHHOCTH ¥ IUJIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTyalMAX, aJE€KBATHO OLEHUBATh BKJAJ KaXIOTO U3 YYaCTHUKOB

TPYNIBl B PELICHHE pacCCMAaTPUBAEMON TPOOIIEMBI

11 KUIIACC




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
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11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHUpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHMKHU M TEXHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU
JOZIEH, LIETTIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTHHBI MUpa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YUEHHBIX (QU3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HyKJIOHHAs

MO/IEJIb AaTOMHOTO SiApa MPH peIIeHNH (pU3MIecKuX 3a1a4d

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKM U  KBAaHTOBOW  (pu3MKu:
JIEKTPUUECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JEUCTBUS  TOKa, B3auMoJieiicTBHE MarHuTOB,
AJIEKTPOMAarHuTHas MHAYKLUMS, JEHCTBHE MAarHUTHOrO IOl Ha
MPOBOAHUK C TOKOM U JABMXKYILIMHCS 3apsif,, 3JIEKTPOMAarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpakKeHHe,  NpeloMiIeHHe, uHTepdepeHIus, Audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHUs CBeTa, (OTO3NEKTpUUecKuil 3ddext
(boTtoapdexrt), cBeToBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHAas

PaauOaKTUBHOCTD

OmnuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPUUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUYECKYIO MPOBOAUMOCTh Pa3INYHBIX
Cpel) U DJIEKTPOMAarHWTHbIE sABJIEHUS (MPOILIECChI), HUCHOIb3Ys
¢usznyeckue  BEIMYUHBI:  DIIEKTPUYECKUM  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIUS MarHUTHOTO
oy, cuia Awmmnepa, cwia JlopeHna, WHAYKTUBHOCTh KAaTYIIKH,
SHEPrusl IEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KosiebaHui B KosieOaTeIbHOM KOHTYpE, 3apsijl M CHJla TOKa B IpolLecce
rapMOHHYECKHUX ANEKTPOMAarHUTHBIX Koje0aHuM, boxycHoe
paccTosiHUE M ONTHYECKas CUiIa JIMH3bl; IPU ONUCAaHUM IHPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYUH, HX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYJbl, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BETUUYHUHY C IPYTMMH BETUUUMHAMU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIb3Ys




(bI/ISI/I‘IeCKI/Ie BCIIMYMUHLBI: CKOPOCTH 3JICKTPOMATIrHUTHBIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrusd W HMITYJIBC q)OTOHa, nepunon
mojaypacmnaaa, OSHEpPrusda CBsA3M AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IpaBUJIBHO TPAKTOBATbH (bH3H“ICCKPII>i CMBICJI UCIIOJIB3YEMBIX BCIIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIIUC
JaHHYIO (1)I/I3I/I‘-I€CKYIO BCIIMYMUHY C APYTMMU BCIIMYMHAMM, BBIYUCIIATDH

3HA4YCHHUC (bHSH‘IGCKOfI BCJIINYHHBI

11.6

AnanusupoBaTh (U3WYECKHE TMPOLECCHl U SBJICHHSA, HCIOIb3YS
¢usnyeckue 3aKOHbl M OpUHUUNBL  3akOH OMa,  3aKOHBI
[IOCJIeI0BATENbHOIO U MapajuIeIbHOIO COECIUHEHHUS IPOBOJHHUKOB,
3aKkoH [[xoynsa — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIMH, 3aKOH
MPSIMOJIMHENHOTO paclpOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CB€TA, ypaBHEHHWE  OMHIUNTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHHUs DJEKTPUUYECKOIOo 3apsAja, 3aKoH
COXPAaHEHUsT  MaccoBOIO  4HClIa, IMOCTyinarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MOpU 3TOM  pPa3jInyaTh CIOBECHYIO
(hOpMyYIUPOBKY 3aKOHA, €0 MaTeMaTUYeCKOE BBIPAKEHUE U YCIOBHS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIMU MArdHuTHOI'O I10JIA

MIPOBOJIHUKA C TOKOM, CHUJIBI AMIiepa u cuiibl JIopeHiia

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBITIOHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (QopMyIuUpoBaTh MTpoOsieMy (3aady) W THUNOTE3Y Y4eOHOTro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIOKEHHOTO

000py10BaHusl, IPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBiaTh MpsIMblE U KOCBEHHBbIE HW3MEpPEeHUs] (PU3MUECKHX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAbHBIA CIIOCOO M3MEpPEHHs U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEITUYHMH C HCIIOIH30BAHHEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJTYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJIE TaOIULl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3yIbTaTaM

HUCCICIOBaHUA

11.12

CoOmromate mpaBmiia 0€30MacCHOTO Tpylda TMPH TIPOBEIACHUH

UCCIIEIOBAaHUH B paMkKax y4eOHOTO OSKCIEpUMEHTa, YydeOHO-




HCCIIEN0BATENbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOICTB U 1a0OpaTOPHOTO 000pYyIOBAaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbIO,
HCIIOJIb3YS (1)I/I3I/I‘-IeCKI/IC 3aKOHbBI WM MNPUHOUIIBI; HAa OCHOBC aHajin3a
yCIOBHSA  3alaud  BbIOMpaTh  (PU3MUYECKYIO MOJEb, BBLACIATDH
¢bu3nyeckue BEIUUUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pellieHus,
IIpOBOAUTH paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYUCHHOTO 3HAUYCHUSA

(hU3MYECKON BETUIMHBI

11.14

11.15

Pemrats Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaTh JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIOUKY paccyxcz[eHI/Iﬁ C OHOpOﬁ Ha M3YYUCHHBIC

3aKOHbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

Hcnonp3oBaTe MHpU  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(GOPMALIMOHHbIE TEXHOJIOTUM JUIsl IOMCKA, CTPYKTYPUPOBaHUS,
UHTEpIpeTalMi W NPEICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
nHpOpMAIMY, TIOJYYCHHON W3 PAa3IUYHBIX MCTOYHUKOB; KPUTHUECKH

AHAJIIM3UPOBATDH ITOJTy4YaCMYHO I/IH(I)OpMaI_II/IIO

11.16

11.17

O0OBICHATH IIPUHIUIIBI JIeHCTBUSA MalllnH, HpI/I60pOB n TCXHHUYCCKHUX
YCTpOﬁCTB; pa3jindaTtb YCJIOBUA HX 0C30IMaCHOr0 HCIIOJIL30BaHUS B

MOBCETHEBHOMN KU3HU

[IpuBoaMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMIPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KU3HM 11 oOecrieueHns 6€30macHOCTH IpU OOpaIIeHUH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOT'O ITOBCACHHUA B oxpyxcaromeﬁ cpeac

PaGotarh B rpymnie ¢ BBINOJHEHHWEM PA3IUYHBIX COIMATIBHBIX POJIEH,
IJTAaHUPOBaTh ~ pabOTy  TPYMIBI,  PAlMOHAIBHO  PacHpeneisTh
00s3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalusX, AaJE€KBAaTHO OLICHUBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMOil poOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon Koa nposepsiemoro

HpOBeprEMLIe IJIEMEHTHBI COACPKAHUSA
pa3aeiia JIEMEHTA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoae. Hayunsle
11 METOABI ITO3HAHMS OKpYyXKaromero Mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3uke

MopenupoBanue (U3MUECKUX SBICHUU W

1 npoueccoB. Hayunsie runoressl. Ousndeckue
3aKOHBI U Teopuu. ['paHUIIBI TPUMEHUMOCTH

12 (busznueckux 3aKOHOB. [punanun

' cootBeTcTBUsl. Pomb u wmecto Qusuku B

(dbopMUpPOBaHMM  COBPEMEHHOH  Hay4HOU

KapTHHBI MHpa, B IIPaKTUYECKON

JEATEIBHOCTH JIHOJEH
2 MEXAHUKA
#HPari#KTHEMATHUKA

Mexanuueckoe nBuxenue. OTHOCUTEIIBHOCTh
211 MexaHnyeckoro aBmxeHusa. Crucrema oTcuéra.

Tpaexropus

[Tepemernenne, ckopocTh (CPEemHSSI CKOPOCTb,
MTHOBEHHass  CKOpOCTbB) U YCKOpEHHE
21 2.1.2 MaTepUaJIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
- CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMENICHUH U CIIOKEHNE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'paduku
2.1.3 3aBUCHMOCTH KOOPJIUHAT, CKOPOCTH,
YCKOpEHUs, yTH u HepEMELICHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOoaHOe majieHne. Y CKopeHrue CBOOOIHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEHHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

Texuuueckue YCTpOWCTBA: CIUJOMETP,
JIBUOKEHUE CHApAJIOB, LECMHBIE U PEMEHHBIE
nepeaadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKIYy MyTSIMH, MPOUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PAaBHBIC
MPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JB)KEHUH C HAYaJbHOM CKOPOCTBIO, PABHOM
HyIr0. 3ydyeHue NBUKEHMS LIapUKa B BSI3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIXKEHHS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

HH#Part## IMTHAMUKA

2.2.1

[TpunaMn OTHOCHUTEILHOCTHU T"anunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cwia. [IpuHIMnD cynepro3unuu

CHUJI

Bropoi1 3akoH HbproToHa a1 MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TSHKeCTH.

IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUA
CKOJIbKCHUA )41 cuiia TPCHUMA IIOKOAL.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IIpH ABMIKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHOe U BpalaTeIbHOE JIBHXKEHHE
aOCOJIIOTHO TBEPIOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIPHO OCH BpAaIlCHHUS.

[Inedo cunbl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue padoThl. U3yueHue nBUKEHUS
Opycka 10 HaKJIOHHOM IUJIOCKOCTH TOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpasiie, OT BEIMYMHBI WX Jaedopmammm.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMmnynec mMaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepUaJIbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCca Tela
232 3akoH coxpaHeHus umnyinsca B HCO.
o PeakTuBHOE IBUKEHME
2.3.3 Pabota cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOU TOYKH.
o Teopema 0 KUHETHYECKON SHEPTUU
[MorenumaneHast oHeprus. [loTeHuumanbHas
236 SHEPrHs YIpyTO nepopMupoBaHHON
o npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[loreHnuanpHble ¥ HENOTEHIMAJIBHBIE CHUJIBI.
937 CBs3b  pabOThl HEMOTCHLUUAIBHBIX CHJI C

U3MCHECHUCM MEXaHUYEeCKOMH SHEpIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON IHEPrUuu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
239 TexHudeckue yCTpONCTBA: IBUKEHUE PaKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[Ipaktrueckue pabotel. HM3ydeHue cBs3H
23.10 CKOpPOCTEM Tel TMpu HEYNpyrom yJaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIUu TCJia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenue. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mopgenu CcTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIECTBA HA OCHOBE ATHX MOJICNICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkana temneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp Kenbruna
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpoOIIECCHl B UI€ATTBHOM
ra3e¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

3.1.9

Texuuueckue YCTpOMCTBA: TEPMOMET,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEXKy IIapaMeTpaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMUMKNA

TepMmoanHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

Buasl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMS, U3Ty4yeHue. TermnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoanHaMuKu. [IpuMeHnenne
IIEPBOIO 3aKOHa  TEPMOIUHAMUKHU K
n3onpoueccam. ['paduueckas mHTEpnpeTarus

paboTs raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TEIoBbIX MammHax. Koaddumnuent
none3noro  geiicteus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KI1/]

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TerunoBsle JBUTATEIIHN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texauueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBOA

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padbotsl. U3MepeHue yaeapHOi

TEINIOEMKOCTH

3.3

#HPar###AT'PETATHBIE COCTOSHU A BEHLIECBA. ®A30BbIE

INEPEXO/IbI




4.1

33.1

3.3.2

[TapooOpa3zoBanue n koHaeHcanws. Vcnapenue
" KHTICHHE. VY nenbHast TEII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATyPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

BOo3ayxa. HacellieHHsbIi nap

3.3.3

3.3.4

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IG KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHraIbl

IInaBnenue wu KpUuCTallIn3alus. VY nennHas

terutoTa tiasieHus. CyOnmumarus

3.35

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue YCTpPOHCTBA: TUTPOMETp U
MICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTHUH
MOJIyYEHHUsI COBPEMEHHBIX MaTE€pPHaJIOB, B TOM

YU CJIIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHHN

3.3.7

411

[IpakTnueckue paboTHI. N3mepenune

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMHAMUKA
###HPar#i## OJIEKTPOCTATUKA

Onextpu3auus Ten. DNEeKTpUdYecKui 3apsia. Ba

BUA SJICKTPUYCCKUX 3apsaa0B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKHU n

MTOJTYTIPOBOHUKHA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

Bzaumopeiictue 3apsanoB. 3akoH Kynona

4.1.5

DneKTpruyeckoe oJIe. HanpsxénnocTth
ANEKTPUYECKOTO OJIS. [TpuHuMn
cyneprnosuiuu.  JIuHMM ~ HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

4.1.6

PaGora cumnm  3IEKTPOCTATHYECKOTO  MOJIS.

ITorennuan. PasHOCTE MOTEHITNAIOB

4.1.7

HpOBOIIHI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM




4.2

JJIEKTpUYECKOM  mosie.  Jlunnekrpuyeckas

IIPOHULIAEMOCTD
DIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHnyeckue  yCTpOMCTBA:  AJIEKTPOCKOIL,
419 NMEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBINA IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKHUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

421 aJeKTpruyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [locTostHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DNEKTPUYECKOE COMNPOTUBIIEHUE. Y AEIBbHOE
o COITPOTHBIICHUE BEIIECTBA
494 [MocnenoBarenbHOE, napaiensHoe,
o CMEIIaHHOE COeIMHEHNE TIPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOoONIHOCTb 3EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (nanee — I/C) u
427 BHYTpPEHHEE COIMPOTHBIIEHHE HMCTOYHHMKA TOKA.
o 3akon Oma It TONHON  (3aMKHYTOW)
anekTprueckoi nermn. KopoTkoe 3aMbIkaHue
DJeKTpOHHAs MIPOBOJIMMOCTh TBEPIBIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJlJIOB oT TEMIEpPaTypHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoanuku. CoOCTBEHHAsI U TPUMECHAS
IIPOBOJIMMOCTh TOJIyNpOBOAHUKOB. CBoiicTBa

p-n nepexoaa. [TomynpoBogHUKOBBIE TPHOOPHI

4211

DNEeKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLHAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KUIIACC

Kon Koanposepsiemoro

pa3aesa 3JIEMEHTA

DNEeKTPUUECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuynHbie TUIBI CaMOCTOSITEIHLHOTO

pazpsana. Monuus. [1mazma

Texnuyeckue  yCTpoiCTBa: amrepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIH JTIO]L,
TEPMHUCTOPbI u (boTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoa, ralbBaHUKa

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtusnenus. HaOmronenue

ANIEKTPOITH3a

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

4 SJIEKTPOAMHAMUKA
##HPartHH#M AT HUTHOE [1OJIE. D JIEKTPOMAT'HUTHAA MHAYKIA
IlocTtosmable MarHuThel. B3aumopeiicTBue
431 IIOCTOSIHHBIX MarHUTOB
4.3 MarnutHoe 1mosie. BexkTtop MarHuTHOU
432 nHayKuud.  [lpuHnunm — cyneprnosuiu.

Jluanm MarautHOM wuWHAyKIuU. KaptunHa

JUHUM  MAarHuTHOM  MHAYKUHUH  MOJIA




IIOCTOSAHHBIX MarHuToOB

MarsnutHoe 10JIE NPOBOAHUKA C TOKOM.
Kaptuna JmHUI 1O AJMHHOTO INPSMOTO

INpOBOAHHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 MPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
4.3.4 Cuita AMniepa, €€ MOJyJIb M HallPaBJICHUE
Cuna JlopeHnua, e€ MOIyNb U HAaIIPaBIICHUE.
JIBr>keHue  3apspDKEHHOM — 4acTULbl B
435 OJIHOPOJHOM MarHuUTHOM 1one. Pabota
cuibl JIopeHna
4.3.6 SIBneHune HINeKTPOMAarHUTHON UHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON UHAYKIIUU
OJ1C unAyKIMHU. 3aKOH 3JI€KTPOMArHUTHOU
4.3.8 naaykuun dapanes
BuxpeBoe osnextpuueckoe mnone. IJC
WHAYKIIMA B TIPOBOJHHUKE, IBUKYIIEMCS
439 MOCTYMATEIbHO B OJHOPOJHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. SIBIEHHE CaMOMHAYKIIUU.
43.11
OJ1C camonHayKIIMMn
DHeprus MAarHUTHOTO TMOJSI KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TTOJIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHUTHI, AIIEKTPOMATrHHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHUTEIH
AIIEMEHTapHBIX YaCTHII, MHAYKIIHOHHAS T1€Yb
[IpakTrueckue paboThI. N3yuenue
4315 MarHUTHOTO TOJISI KaTyIIKH C TOKOM.

HCCHGI{OB&HI/IG l[GfICTB usg  IIOCTOSAHHOTI'O

MarHurTa Ha paMKy ¢ TokoMm. MccrenoBanue




SABJICHUA 3JICKTpOMaAr HUTHOM HHIAYKOWUN

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.12

Konebarenprast cucrema. CBoOOmHBIE
kojieObanus. [apmoHMueckue KosaeOaHwus.
Ilepwon, wacrtora, amrumtyaa u (dasa

KOJIeOaHui

[IpyxuHHBI MasgTHUK. MaTemMaTuuecKui

MasATHHUK
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5.14

5.15

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunemaruueckoe " IUHAMIYECKOE

OITMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBparmenue SHEPrUHu npu
rapMOHHUYECKHUX KOJIEOAHUSX. Css3b
aMILIUTY 1Bl KoJIeOaHuit UCXOIHOU
BEJIMYUHBI C aMIUIUTYyJIaMU KoJieOaHuN €€

CKOPOCTH U yCKOPEHUS

Konebarenbubiit  koHTYp.  CBOOOAHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJIOATeNbHOM  KOHTYpe.
AHamorusi MeXIy MEXaHHYeCKUMH U
3JIEKTPOMArHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.16

5.1.7

5.18

3aKoH COXPAaHCHUA DHEPTHH B HUACAJTIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BoIHyX/1eHHBIE MeXaHMYECKHe KoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BrenyxneHHbIe AIIEKTPOMarHUTHHIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYyCOMIANbHBIN

MEPEMEHHBIN TOK.

5.19

MomHocTh MePEMEHHOTO TOKA.
AMIUIUTYJHOE U JAEUCTBYIOLIEE 3HAUECHUE

CHUJIBI TOKA U HAITPSAXKCHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponusBoacTso, nepenayua
U NOTpeOseHne 3JIEKTPUUYECKONH SHEPTUU.
DKOJIOTUYECKUE PUCKHU NPU IPOU3BOJACTBE
BJIEKTPUYECKON SHEPIruu. Kynbrypa
HCII0JIb30BAHUS AJIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHU3HU

Texaudeckue ycTpomncTBa: cercMorpad,
BJIEKTPUYECKHUI 3BOHOK, JINHUU

QJICKTpoICpcaad

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHMOCTH IE€pHOJa MalbIX KosieOaHUI
rpy3a Ha HUTH OT JUIMHBI HUTU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LeNu U3 TOCJeI0BATEIbHO COEeIMHEHHBIX

KOHJIEHCATOPa, KaTyIlIKH U PE3UCTopa

5.2

#H#HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJTHBI, YCIIOBHSI
pactipoctpanenus. I[lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

HOHepeLIHI)IC " IpOJO0JIbHBIC BOJTHBI

5.2.2

5.2.3

###Par#t# Nnrepdepenuus u nudpaxuus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

5.24

525

DJIEKTPOMAarHuTHbBIE ~ BOJIHBL. Y CJIOBUSA
W3JIy4eHUs1  DJEKTPOMArHUTHBIX  BOJH.
B3aumnas opuenrtanusi BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, NPEIOMIICHUE, MOJSIPU3aNHs,
mudpakuus, uHTepdepenuus. CKOpocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[xana 3JIEKTPOMArHUTHBIX BOJIH.
IIpumeHEeHNE 3IIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUMNBI PAaTUOCBI3U M TEJICBUICHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYIKAIOIIEH cpeibl

5.2.8

TexHu4eckue yCTpPOWCTBA: MY3bIKAJIBHBIC
MHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIULMHE,
pamap,  paguUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

##HPartH#OII TUKA

531

5.3.2

[IpsAMonnHETHOE PacIpOCTPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPAXKCHUS
cBeta. [loctpoenne M300pakeHnii B IJIOCKOM

3epKajie

5.3.3

I[Npenomienne cBeTa. 3aKOHBI IIPETOMIICHUS
CBETA. AOCOMOTHBIH MOKa3aTelb

MIPEIOMIIEHUS

5.34

[omuoe BHYTpPEHHEE OTpPayKEHUE.
[IpenenpHbIli Yyrosa MOJTHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

5.3.7

Hucnepcuss  cBera. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobwuparoliiue ¥ pacceuBarolIue JUH3HL.
Tonkas nuH3a. DOKYCHOE PACCTOSHHE U
ONTHYECKass  CWjia  TOHKOM  JIMH3BI.
[TocTpoenne n300pakeHnit B COOMPAIONITUX
U pacceuBaloIUX JuH3ax. Dopmyna
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUIECKOMN

OIITUKH

5.3.8

WNurepdepentiuss  cBera.  KorepeHTHbIE
HCTOYHHUKH. Vcenosus HaAOIIOACHUS
MaKCUMYyMOB H MHUHHMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(ba?;HbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  JudpakuuonHas

peméTKa. VcaoBue Ha6J'IIOI[CHI/I5I T'JIaBHBIX

5.3.9 MaKCHUMYyMOB npu MaJCHUN
MOHOXPOMAaTHUYECKOTO CBeTa Ha
TU(PPaKIUOHHYIO PEIETKY
5.3.10 [Monspuzanus cera
TexHudeckue yCTpOWCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKLUUOHHBIM ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI
OIITHKA, IU(ppaKkLuOHHAS pemérka,
TOJISIPOU]T
[IpakTuueckue  pabOTHI. Hsmepenune
531 nokasarens npeiomieHus. MccnenoBanue

CBOMCTB  HM300pakKCHWMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynarer TEOPUHU
OTHOCHUTEIIBHOCTH: VHBAapHUAHTHOCTh
MOZYJII CKOPOCTM CBE€Ta B BaKyyMe,

MIPUHIIMATT OTHOCUTEIILHOCTH DHUHINITeHHA

6.2

OTHOCUTENBHOCTh OOAHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUTHHEBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIBL. ODHEPTUs TIOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U31KA

7.1

##Par###JIEMEHTBI KBAHTOBOU OIITUKU

7.11

®otoHbl. Popmyina Ilnanka cBs3u 3HEPrun
dboToHa C ero 4acToTol. ODHEprusi wu

UMIyJbC HOTOHA




7.1.2

OtkpseiTie U uccienoBanne Gporodddexra.

OIBITEI AT. CroxeToBa. 3aKOHEI

dotorddexra

7.1.3

YpaBHeHue DHHIITEHA s

dhororddekra. «Kpacnas TpaHMIIA

dotorddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.15

XHUMHYECKOE IENICTBUE CBETA

7.16

Texauueckue ycTpoiicTBa: (HOTORIIEMEHT,
(dboTomaryuk, COJIHEYHAas Oarapes,

CBETOAHNO

7.2

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccienoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa}I MOACIb aTOMa

ITocTynartel bopa. N3nyyenue u
HOIVIOIIEHNE (OTOHOB IIpU  IEpexone
aTroMa C OJHOIO YpOBHSA DJHEPIMM Ha
npyroi. Buasl cniektpoB. CekTp ypoBHEH

OHEPIrur aroMa BOAOpOaa

BomnoBeie cBoicTBa vactul. BomHBI e
Bpoiiss. KopnyckynsipHO-BOJIHOBO#M
nyamusM. Judpakuus dIEeKTpOHOB Ha

KpHUCTaax

7.24

CronTanHoe BBIHYKACHHOC HM3JIYUYCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpONCTBA: CHEKTPaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktuueckne  paborel. HabGmonenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metonbl HAOMIONEHHST U PETUCTPALUU

OJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  PaAUOAKTUBHOCTH.  OMBITHI
Pezepdpopna mo ompenenenuro cocraBa
pamuoakTuBHOTO  m3nmydeHus. CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Bimsaue

PaaAnOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  OPOTOHAa U HEUTpOHA.
Hyknonnas monens sigpa I'eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe 4uciio

siapa. M30Tormbl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  ['amma-
U3ITy4eHue. 3aKOH  paJAMOAKTUBHOIO

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKIOHOB B  sJIpe.
SAnepubie cunbl. Jleekt maccsl spa
Snepuble peakuuu. JleneHne M CHHTE3
A5ep

Snepusiit peakTop. TepmosinepHbIit
cunte3. [lpoOrembl W  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKHU. OKOJIOTMYECKHE

ACIICKThI SII[epHOI\/JI SHEPICTUKHA

7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
[IO3UTPOHA. dyHnaMeHTaIbHbIE

B3aHUMOJICUCTBHU

7.3.9

TexHudeckue  yCTpOWCTBA:  JIO3UMETD,
kamepa BwuibcoHa, snepHbIl peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckne pabotel. MccnenoBanue

TPCKOB qacTuI (HO T'OTOBBIM

dhotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. Co3Be3mus, spKue

3BE31IBI, IUIAHETHI, UX BUAMMOE JIBIIKEHUE

8.2

ConHeudass cucreMa. IlnaHeTbl 3€MHOMU




TpYHIIBI. IInaneTsI-TUTaHTEI u nux
CIIYTHHUKH, KAapJIHWKOBBIC ILJIAHCTHI. Margle

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapPaKTCPUCTUKH:
Macca, CBETUMOCTb, PAIHNyC, TEMIIEpaTypa,
HX B3aHMOCBS3b. Jlnarpamma
«CHEKTPATBHBIN  KJIACC — CBETHMOCTBY.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBHCHUMOCTH «Macca — CBETHUMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

##H#Par###BHyTpeHHee  CTpOoe€HHE  3BE3L.
CoBpemeHHbBIE IIPEe/ICTaBIIECHUS 0
MpoucXokaeHnn U 3Bomounu ConHua u

3BE3. DTanbl )KU3HU 3BE3T

Mineynsii  Ilyte — Hama ['anakTuka.
CnupanbHas  cTpykTypa [ amakTukw,
pacmpeneneHue 3BE31, rasa W IbLIM.
[lonoxxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

8.8

8.9

8.10

Tunel ramaktuk. PagmorajakTMkn |

KBa3apbl. YEpHBIE ABIPHI B Apax rajJakTHK

Bcenennas.  Pacmiupenue  BceeneHHOM.
3akoHn XaOb6na. Pasz0eranue rajakTuk.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsiuen
Bcenennoi». PennkroBoe usinyuenue

MacmtabHast ~ cTpykTtypa  Bcenennoii.

Meraramaktuka. Hepeménubie mpoOaemMsl

aACTPOHOMHHU




[Tposepsiemsie Ha EI'D no ¢usuke TpedoBanus
K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMEI
cpenHero odmiero oopa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsieMbie TPeOOBAHUS K MTPEAMETHBIM PE3yJIbTATaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEHETO 00IIero 00pa3oBaHus

1

ChopMupoBaHHOCTb ~ YMEHMHM  pacro3HaBaThb  (DU3MYECKHE  SIBIICHUS
(mporiecchbl) U OOBACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

Brnagenne ocHoBomoararomuMu (pU3MYIeCKUMH TTOHITHSIMH U BEITMIHHAMU,
XapaKkTepU3yIOIUMH (PU3HNUeCKHe MPOLIEeCChI

CchopMupoBaHHOCTb YMEHHMH NMPUMEHATh 3aKOHBI KJIACCUYECKON MEXaHHKH,
MOJICKYJISIPHOM (PU3MKH W TEPMOJUHAMUKH, DIEKTPOJAWHAMHUKH, KBAHTOBOH
¢bu3ukn Ui aHanmu3a U OOBACHEHMs SBJICHUH MHUKPOMHUpPA, MAaKpOMHUpPa U
MeramMmpa, pasjnyarb YCJIOBUA (IpaHuUlbl, 00JacTH) [PUMEHUMOCTU
(bu3nYecKUx 3aKOHOB, MOHMMAaTh BCEOOLIMH XapakTep (QyHAaMEHTAIbHBIX
3aKOHOB M  OTPaHMYEHHOCTh  MCIOJb30BaHUS  YAaCTHBIX  3aKOHOB;
aHAJTM3UpPOBaTh (PU3MUYECKHE MPOLECCHI, UCHOIb3Ys OCHOBHBIE IMOJIOKEHUS,
3aKOHBI U 3aKOHOMEPHOCTHU

ChopMHupOBaHHOCTE YMEHHS Pa3iindaTh YCJIOBUS MPUMEHHUMOCTH MOJIEICH
(U3MYECKUX TET U MPOLIECCOB (SIBICHUH)

CdopmupoBaHHOCTH YMEHUS pellaTh pacyeTHBIC 33aYu C SIBHO 33JJaHHOU U
HESBHO 33J1aHHON (U3MYECKOW MOJIENbI0: HA OCHOBAHMM aHAIM3a YCIIOBUS
BBIOMpaTh (U3WYECKHUE MOJENU, OTBEUalonlue TpeOOBaHUAM 3aJlauH,
MPUMEHATHh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3HUIECKUX
TEOpUU MPU HCIOJBb30BAHUM MATEMAaTHUYECKUX METOJAOB PELICHUs 3a1ad,
MPOBOJUTh PAaCUYEThl HA OCHOBAaHWM HMMEIOIIMXCS JTaHHBIX, aHAJIW3UPOBAThH
pe3yJIbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM IOJYYEHHBIX
pe3yabTaToOB

Pemarp xauecTBeHHBIE 3aJ1a4H, TPEOYIONUE TPUMEHECHUS 3HAHUH U3 Pa3HbIX
pa3aenoB MIKOJBHOTO Kypca (U3WKH, a TakKe WHTErpaluil 3HAHUN U3
JPYTHX MPEIMETOB €CTECTBEHHOHAYYHOTO ITMKJIA: BRICTPAMBATH JIOTHUECKYIO
LIEMOYKY pacCyXIeHUN ¢ OTOPO Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uvecKue SBICHUS

BiianeHre OCHOBHBIMM METOJAMM HAYYHOT'O ITO3HAHMS, MCIOJb3YEMBIMU B
¢u3uKe: MTPOBOIUTH MpPsIMBbIE M KOCBEHHBIE U3MEPEHUs (UINUECKUX
BEIMYMH, BBIOMpAas ONTUMAJIBHBIH CIHOCOO M3MEPEHHs M HCIOJIB3YS
U3BECTHBIE METOAbl OLEHKHM IOIPEHIHOCTEM H3MEPEHUH, IPOBOAUTH
UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUYECKMX BEIMYMH C HCHOJIb30BAHUEM
NPSMBIX HU3MEPEHUH, OOBACHATH IONyYEHHBIC PEe3yJIbTaThl, HCIOIb3YS
¢bu3nyeckue TEOpUH, 3aKOHBl U TOHATHA, W JeNIaTh BBIBOJBI; COOJIOAATH
npaBuiga 0€30MacHOTO TpyJda NPH NPOBEACHUHM HCCIEIOBAHUNA B pPaMKax




y4eOHOTO 3KCIIEPUMEHTa U Y4eOHO-HCCIICHAOBATEIbCKON JESITEIbHOCTH C
HCIIOJIb30BaHUEM IM(DPOBBIX U3MEPUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOTO
obopymoBaHus

ChopmupoBaHHOCTE YMEHHMI aHAIM3UPOBATh M OIEHWUBATH IOCIICICTBHS
OBITOBON ¥ TPOM3BOJCTBEHHOW JCATEIBPHOCTA YEJIOBEKa, CBSI3aHHOH C
(bU3MYECKUMHU TIPOIECCaMU, C TO3UIMI DIKOJOTHYECKON Oe30macHOCTH;
MPEJICTaBICHUN O PalMOHAIBLHOM MIPUPOIOIOIB30BAHUM, & TAKKE Pa3yMHOM
WCMOJIb30BAHUM JIOCTH)KCHUM HAyKM M TEXHOJOTMH ISl JAJIbHEHIIETO
Pa3BUTHS YEIIOBEUECKOT0 OOIIECTBA

OBnanenue pa3nTu4HbBIMU criocobamu paboThl ¢ nHpopmanuen GU3NIECKOro
COZCpKaHUS C  HCIOJB30BAHUEM  COBPEMEHHBIX  HH()OPMAITMOHHBIX
TEXHOJIOTUH; pa3BUTHE YMEHHUHW KPUTHUYECKOTO aHalu3a U OLEHKHU
JOCTOBEPHOCTH MOJy4aeMoi nH(popMaIuu

10

CdopMHUpOBaHHOCTH yMEHUI MIPUMEHSTH OCHOBOIIOJIAraroIue
aCTpOHOMquCKHC IIOHATHA, TGOpI/II/I 1 3aKOHBI IJId aHAJIU3a U O6”I>$ICH€HI/I$I
(bU3UYECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B 3BE3HBIX CHCTEMaX,
B MEXTaJIAKTHYECKOW Cpesie; NBMKEHUS HEOCCHBIX TEJl, SBOJIOLMH 3BE3]l U
Bcenmennoi




Kon
pasnena/t
CMbI

Kon
3JIEMEHTA

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

1

MEXAHUKA

11

KMHEMATUKA

111

MexaHu4deckoe JABHXKCHUC. OTHOCUTENHHOCTh MEXAaHUYCCKOIO JABHKXCHUA.

CucreMa oTcuyera

1.1.2

(8]
o

MarepunanbHas TOYKa.
Ee pannyc-Bekrop:

r(t)=(x(1). y(1).2(t), N

TpaeKTopus,
nepeMelleHue:

.l

O

TPacKT(

=r(t)-r ()=,

CioxeHue nepeMeneHui:

AT = AT, + AT,

1.1.3

CxopocTb MaTepUaIbHOW TOUKHU:

~ Ar
O=—

e :F‘t':(ux,uy,uz)1

At—0

AX . . .
oy =A_t =X, anamornuno Yy =Y, U, =17,

At—0

Crnoxenue ckopocreit: Uy =0, + U,

Brruncienue nepeMeuCHuss " 1IyTH MaTCpHaHLHOﬁ

TOYKHU  IIpU

MPSIMOJIMHEHHOM JABM>KEHUHU BIIOJIb OCH X 10 TpapuKy 3aBUCUMOCTU Vy (t)

1.14

~ Av
VcKopeHre MatepuaibHOM Touku: & =

A . . .
a, = O = (UX )t , AaHAJIOTUYHO &, = (Uy) a, = (Uz )t .
At At—0

1.1.5

PaBHOMEpHOE NTPAMOJIMHENHOE IBUKEHHUE:

X(t) = X, + 0yt

v, (t) = v, =const

1.1.6

PaBHOYCKOpEHHOE IPSMOJIUHENHOE ABUKCHUE!




2

X(t) =X, + Ut + axzt

v, (1) =0y, +ayt
a, =const

UZZX _Ulzx = 2ax (XZ _Xl)

u+Y,

HpI/I ABUXKXCHUH B OAHOM HAIIpABJICHUH ITIYTb S=

1.1.7 CBobOogHOe maneHHe. YCKOpEeHHe CBOOOJIHOTO
najgeHus. JIBwkeHuwe Tena, OpOIIEHHOrO TOJ
yriaom & Kk ropu3oHTY:
X(t) = X, + Vgt = X, + 0, COS 0t -t - 5
2 e E
Y(t) =Y, +0pt+—— =y, +vysina-t—=—
2 Vo o
v, (t) =0y =0, COS @ -
_ O Xx x
v, (t)=vy, +9,t =v,sino—gt
9,=0
g9, =—0 = const
1.1.8 |KpuBomuHeiiHOe JBWXKEeHHE. JI[BIDkeHHWE MaTepUAIBHOH TOYKH TIO
OKPY’>KHOCTH.
VrioBas W IHMHEHHAs CKOpocTh Touku: U =R, Tlpu paBHOMEpHOM
T
JIBYDKEHUH TOYKH 10 OKPYKHOCTH O = ? =2mnv,
UZ
[leHTpOCTpEMUTENBHOE YCKOPEHUE TOUKH: @, = Yy =o’R. TlonHoe
YCKOpPEHUE MaTepHaAIbHON TOUKHU
1.1.9 |Tsepmoe Tteno. [locTymatenbHOe W BpallaTelbHOE IBUKEHHE TBEPAOTO
Tena
1.2 JMUHAMUKA
1.2.1 |HWnaepumanbHbie cucteMbl orcueta. [lepBwiii 3akoH HproTona. [IpuHuum
OTHOCUTENIbHOCTH [ anunes
1.2.2 m

Macca tena. IImoTHOCTE BeliecTBa: P = V




1.2.3

Cuna. TIpuHIMN Cyneprnosuiun cuit: Fouomeien = P+ F +o

!

1.2.4

Bropoii 3akon HeroTona: 1y MarepuansHoit Touku B ICO

F=ma; APp=FAt npu F = const

1.2.5

i -0
Tperuit 3akoH HproTOHAa 118 MaTepUaNbHBIX

F E
CE —. 12
touek: F, =-F, 21

1.2.6

3aKOH BCGMI/IpHOFO TATOTCHUSA: CHIIBI IIPUTAKCHUA MCKIY TOYCYHBIMH
F-cMm

MaccaMu PaBHBI RZ -

CI/IHa TAXKCCTHU. HeHTp TSKECCTHU TeEJia. 3aBI/ICI/IMOCTB CHUJIBI TAXCCTH OT

BBICOTHI h HaJT MOBEPXHOCTHIO TIAHETHI PaanycoM Ro:

GMm

m -
TR +h)

1.2.7

Cuna ynpyroctu. 3akon ['yka: Fx = -kX

1.2.8

Cuia tpenusi. Cyxoe TpeHHe.
Cwna TpeHust cKombxkerms: Fp = UN |

Cuita TpeHus TOKOS: FTp <uN

Koadduunent tpenus

1.2.9

JaBnenue: P = ?L

1.3

CTATHUKA

131

MOMEHT CUJIbI OTHOCUTEIBHO OCH BpaluCHUA:

|M| =Fl, rae | - miedo cunel F OTHOCHTENBHO
ocH, MPOXOISIICH yepes TOYKY 0] =
NEePHEHANKYISIPHO PUCYHKY

1.3.2

Ilentp w™macc Ttena. ILleHTp Macc cHUCTEMBI MaTE€pUATbHBIX TOYEK:
" mp +m,p, +... _
o, =——————— = COHSt)
. . B omHOpomHOM moise TsKECTH (g LEHTP
m +m,+...

Macc T€jia COBIMAAACT C €0 HECHTPOM TAXKECTU

1.3.3

VYcnosus paBHoBecus TBepaoro tena B UCO: | = =

134

3akoH ITackansa




1.35

JlaBieHuUe B KUAKOCTH, moKosimeiics B UCO: P = P, +pgh

1.3.6

3akoH Apxumena: FApx =—Preen s

eciu Telo U )KUIKOCTh MOKoATCS B MCO, TO Fapx = PYVasirecn

VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHNMA B MEXAHUKE

141

Wmnysbec MaTepranbHOi Touku: P =M

1.4.2

mnynbe cuctemsl Tex: P= P+ P, +...

143

3aKOH U3MCHCHUS U COXpPaHCHUA UMITYJIbCA:

B HCO Ap = A( pl + pZ + ) = F].BHCI.LIHAt + lEZBHemHAt +o ;

B 1CO A_p :A( pl+ ﬁZ +) = O: CCJIn IElBHeLLIH + FZBHeLLIH +e. :O

PeakTuBHOE ABMXKCHUE

1.4.4

Pabora cuiibl Ha MaloM NMEepeMCIICHUHN

A=|F|-|aT|-cos a = F, - Ax ,_(

145

MOIIHOCTE CHUJIBI: .
eciu 3a BpeMst At paGora cuibl M3MeHsieTCS Ha o F
AA | TO MOIITHOCTB CHJIBI

I

p_2A

= =F-.v-cosa
At

At—0

1.4.6

Kunetndeckast SHEpPTrusi MaTepHaibHOM Toukm: E = > ~om

3aKOH N3MCHCHUSA KI/IHeTI/IquKOI‘;I 3Hepl“I/II/I CUCTCMbI MaTepI/IaJ'IBHBIX TOYECK:
B I/ICO AEKI/IH :Al +A2 +.

1.4.7

IloTenunanbHas OHCPIruAi:

JJIA TIOTCHIUAJIBHBIX CHJI A12 = Ell'lOTCHL[ - EZHOTCHH = _AEHOTCHL[ .

[ToTeHIMaNbHAS JHEPIHsS MATEPUATBHON TOYKH B OIHOPOJHOM IOJIE
TsKeCTH: Enorenn = Mgh.

[ToreHuuanbHas 3HEprus ynpyro 1eGopMUpOBAHHOTO Tela:




_kx?

TOTeHI 2

1.4.8 |3axkoH U3MEHEHUS M COXPAHEHHSI MEXaHUYECKOI SHEPTHH:
EMCX = EKI/IH + EHOTBHH1
B HCO AEMeX = ABCeX HEMOTCHIL. CUJT
B HCO AEmex = 0 , €CJIK ABcex HEIMOTEeHII. CHII — O
1.5 MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
1.5.1 |T'apmoHuyeckue KoseOaHUs MaTepuanbHOW TOUKH. AMIUIUTyIa U ¢asza
Kosiebannii. KnaemaTtrueckoe onvcaHue:
x(t) = Asin(ot+9,),
UX (t) = Xt H
' 2 2
a, (t) = (UX )t =-0 X(t) = a, +0°X=0, rge x - cMenIeHNE U3 TOIOKEHUS
paBHOBECHS.
JlnHaMu4yecKoe ONKCcaHue:
2
max = -kx, rme K =mo* . D10 3Ha4nT, 9o Fx = -kX.
DHepreTHyecKoe OMUCaHNe (3aKOH COXPAaHEHHUS MEXaHMYECKOW YHEPTHN):
2 2 2 2
mo°  kx®  mo, KA
+—— =—" — — = const
2 2 2 2
CBs3p  aMIUIMTYAbl KOJNEOAHUN CMEIIeHUs MaTepuaibHOW TOUKH C
aMIUTUTYZIaMH KOJIEOaHUH ee CKOPOCTH M YCKOPEHHS:
_ _ .2
Urnax _OJA, amax =0°A
15.2 . 2n
Ilepuon u yactota konebanumii: 1 = o = 5
[Tepnon Manmblx CBOOOIHBIX KOJICOAHWH MaTeMaTHYECKOTO MAasTHHKA:
|
T=2n |—.
g
. m
[Teprona cBOGOAHBIX KOJICOAHMH MPYKUHHOTO MasiTHUKA: | = 27 M
1.5.3 Breinyxnennsie konebanus. Pezonanc. PezonancHas kpupas
1.5.4 |llonepeunble U NpoAOIbHBIE BOIHBI. CKOPOCTh pacpOCTPAHEHUS U JUIMHA

)
BOJIHBL: A =0T = ; .




Wutepdepenuyst u audpaxiust BOJIH

1.5.5 |3Byk. CkopocTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
2.1.1 |Mopnenu CTpoeHHs Ta30B, JKUAKOCTEH M TBepablx Ten. IlycTsb
TEPMOJMHAMHYECKAs cUcTeMa (TeJI0) COCTOUT U3 N OJJMHAKOBBIX MOJICKYJI.
N m
Torna konuyectBo BemecTBa vV = N
A H
riae Na - gucio ABoraapo, m - macca cucreMs! (tena), M - monsphas
Macca BelecTBa
2.1.2 | TemioBoe IBMKECHHE aTOMOB U MOJICKYJI BEIIECTBA
2.1.3 |B3aumopelicTBHE YacTHUI] BELIECTBA
2.14 | Auddysus. BpoyHOBCKOE ABMKEHHE
2.1.5 |Mognuens uaeansaoro raza 8 MKT
216 |CBsa3p MeXIy JaBICHHEM M CpEIHEH KHHETHYECKOW DHEprueu
MOCTYTATEeIbHOTO  TEIJIOBOTO JIBUKEHUST MOJIEKYJ MJeallbHOrO Tasa
(ocHoBHOE ypaBHeHue MKT):
- 2 (mp®) 2 — .
p=—-mnv°=—-n- =-N-&,.,, e mp - Macca OJJHOM MOJIEKYJIbI,
3 3 2 3
N
n= y - KOHLEHTPAIN MOTEKYT
2.1.7 | Ab6comotHas Temmeparypa: T =t° +273 K
2.1.8 |CBa3p Temmeparypsl Ta3a CO CpeIHed KHHETHMYECKOW DHepruei
MOCTYTIATEIEHOTO TETUIOBOTO IBHKEHHS €r0 MOJICKYIL:
2
— [ my 3
gl'lOCT = ; =5 kT
2 2
2.19 |VYpaBuenue p = nkT
2.1.10 |Mopenp uieanbHOrO ra3a B TEpPMOIUHAMHUKE:

{YPaBHeHHe Menneneesa — Knanelipona

BripaxxeHue aJ11 BHyTpEHHEN SHEPTruu

VYpasuenue Menpeneena - Knaneiipona (mpumMeHUMBbIE (JOPMBI 3aITHUCH):




pv =T RT =\RT =Nk p=PRT
i

1

BeIpaxxeHue 11 BHYTPEHHEW JHEPrUM OJHOATOMHOIO MJIEAIBHOIO Tasa
(mpumeHUMBIE (POPMBI 3aITUCH):

U=3RT=3nkT =30 R —ve T =3 pv
2 2 2

2 p

2.1.11

3aKkoH I[aJIBTOHa AJI JaBJICHHUA CMCCHU Pa3pCXKCHHBIX I'a30B:

P=pit+tpz+..

2.1.12

I/I30np0ueccm B PAa3peiKCHHOM TIa3€ C IOCTOSHHBIM YHUCJIOM MOJICKYII N (C
MOCTOAHHBIM KOJIMYECTBOM BCIICCTBA v ):

uzorepma (T = const): pV = const,

uzoxopa (V = const): ?p = const

V
n3obapa (p = const): T = const

I'paduueckoe mnpezncraBieHue wusompoueccoB Ha pV-, pT- u VT-
IrarpaMmmax.

OObeINMHEHHBINA Ta30BbIA 3aKOH:

ﬂ = const
T

JJI1 TTIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA v

2.1.13

HaCI)IHIeHHBIG N HCHACBIOICHHBLIC IIapbl. KadecTBeHHas 3aBHCHMOCTD
IJIOTHOCTU W JAaBJICHUA HACBIIICHHOI'O IIapa OT TCEMICPATYpPhl, HUX
HE3aBUCUMOCTh OT 00beMa HACBIIICHHOI'O I1apa

2.1.14

Brnaxnocts Bo3myxa.

. _ pnapa (T ) _ pnapa (T )
OTHOCHUTENbHAS BIAXKHOCTD: ¢ = -

pHach. napa (T ) pHacmm. napa (T )

2.1.15

N3MeHeHne  arperaTHbIX  COCTOSHUM  BEIIECTBA: HCTIApEHUE W
KOHJICHCAIIMs, KHTICHUE KU IKOCTHU

2.1.16

HN3meHeHue arperaTHbIX COCTOSIHUM BCIICCTBA: IIJIaBJICHUC u
KpucTaljin3aiuus

2.1.17

[IpeoOpazoBanme 3HEepruu B (ha30BBIX IEpPEXogax

2.2

TEPMOJNHAMMUKA




2.2.1

TerutoBoe paBHOBECHE U TEMIIEpaTypa

2.2.2

BuyTtpeHHss sHeprus

2.2.3

Termonepeaya Kak Ccroco0 W3MEHEHHS BHYTPEHHEW »JHeprum 0e3
coBepuieHus padoTel. KOHBEKIHS, TEMIONPOBOAHOCTD, U3IyUECHHE

2.2.4

KonnyecTBO TEIUIOTEL.

ViebHas TEMI0EMKOCTD BemecTa ¢ Q@ = CMAT

2.2.5

VY nenpHas Terora napooopazoanus L: Q = Lm.

V nenpHas Termiora mwiasnenus A Q = Am

VY nenbHas TemioTa cropaHus Torusa q: Q =qm

2.2.6

Dnemenrtapras pabora B TepMmoamuamuke: A= PAV | Bpruucnenue
paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMMe

2.2.7

[TepBbIii 3aKOH TEPMOJTMHAMUKH
le = AUlZ + A12 = (Uz _U1)+ A12 .
Anna6ara:

le =0= A12 :Ul_UZ :_AU12

2.2.8

Bropoii 3akoH TepmonnHamuku. HeoOpaTtumele nporiecchbl

2.2.9

[TpuniMne! aeiicTBrs TennoBbix MamuH. KIT:

n= Aja uukn Qﬂarp _|Qx0n —1- |onn
QHar‘p QHar‘p QHarp

2.2.10

MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno:

max _ __Harp _Txon _ 1 _ Txon
n nKapﬂo T T

Harp Harp

2.2.11

YpaeHenue teruioBoro 6amanca: Q1+ Q2+ Qs +... =0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

DJIeKTpU3alus Tel U €€ MPOSBICHHS. DJIEKTpUUYecKui 3apsa. [[Ba Buma
3apsana. OJeMEHTapHbIA JJIEKTPUYECKUH 3apsil. 3aKOH COXpPaHEHHs
AIIEKTPUYECKOTO 3apsaa

3.1.2

B3aumoneiictsue 3apsoB. Toueunsie 3apsaabl. 3akoH Kynona:
B OJTHOPOJTHOM BEILECTBE C AUNIEKTPHUUECKON MPOHHUIIAEMOCThIO &




B (AP R S AR
F=k = —
er 4mee, I
3.1.3 |Dnekrpuueckoe nosue. Ero neiictBue Ha aeKTpuyYecKue 3apsiibl
3.1.4 _ E
HanpspkeHHOCTb JJIEKTPHYECKOTO oISt E = .
qnpoﬁHL}ﬁ
E, =k
[Tone Toueunoro 3apsina: &, = Py
oAHOpoJHOE none: E =const.
KapTuns! muHM HaIPSHKEHHOCTH STUX MOJIeH
3.1.5 |IloTeHIMaabHOCTh 3JIEKTPOCTATUHICCKOTO TOJIS.
Pa3HOCTh MOTEHITNAIOB U HAMIPSKCHHE:
A, =0(9,-9,)=-0Ap=0qU
[ToreHnmanpHas SHEPTHS 3apsa B JICKTPOCTATHICSCKOM TIOJIE:
W=qe,
A=-AW
W
[ToTeHnnan 3MeKTPOCTATHUECKOro moJs: P = H .
CBs13b HANPSDKEHHOCTH TIOJI U Pa3HOCTU MOTEHIUANOB I OJHOPOIHOTO
anekTpocraruueckoro mois: U = Ed
3.1.6  |IIpuHIHMI CYTIEPIIO3UIAN dIIEKTPUIESCKHUX TTOJICH:
E=E+E,+.., 0=0,+0,+...
3.1.7  |IIpOoBOAHUKH B AJIEKTPOCTATHYECKOM TIOJIE. Y CIIOBUE PAaBHOBECHS 3apsi/IOB:
r
BHYTpU  TIPOBOJHUKA E=Q, BHYITpM H Ha  IOBEPXHOCTH
npoBogHUKa ¢ = const
3.1.8 |[QuomekTpukd B DJEKTpOCTaTHYeCKOM  mojie.  Jludnekrpudeckas
MPOHUIIAEMOCTH BelecTBa €
3.1.9 q
KoHeHcaTop. DIeKTpoeMKocTh KoHaeHcaTopa: C = TE
€€,9
. C = 0 = SC
DIEKTPOEMKOCTh TUIOCKOT0 KOHJIEHCaTOpa: 0

d




3.1.10

HapaHJICJIBHOG COCIMHCHHUEC KOHICHCATOPOB:
q=01t+Q2+ ..., U=Ux= veny Cnapaﬂn =C1+Co+...
ITocaenoBaTreabHOE COCAUHCHHIE KOHACHCATOPOB:

1 1 1
UsU+Us+ . qi=Ge=..,c ~¢c ¢ ™
1 2

TocCI

3.1.11 qgu Ccu? ¢?
DHeprus 3apspkeHHOro kouaeHcaropa: W, = — = > = 2
3.2 3AKOHBI ITTOCTOSAHHOI'O TOKA
3.2.1 AQ
Cuna Toka: | =— . IToctostHubI TOK: | = const
At At—0
Jns mocrosiHHOrO TOKA q = It
3.2.2 | YcioBus CymecTBOBaHHUS AIIEKTPHUYECKOTO TOKA.
Hanpsixenune U u O/IC E
3.2.3
3akon OMa aJig y4acTKa IeMnu: I = E
3.2.4 | Dnekrpuyeckoe COTIPOTUBIICHUE. 3aBUCHUMOCTh COTIPOTUBIICHUS
OJIHOPOJHOTO TMPOBOJHWKA OT €ro JJIUHBI W CCUYCHHS. Y JIeIbHOE
I
COTpOTHBJIEHHUE BemecTBa. R = Pg
3 ' 2 ) 5 Acmpommx CHIl
Ucrounuku Toka. DJIC ucrounnka Toka: E = T .
BHyTpeHHee conpoTHBIEHUE HCTOYHHUKA TOKA
3.2.6 |3akon Oma /s IOTHOW (3aMKHYTOM) AJIEKTPUUYECKON IICTIH: E.r
E —
E=IR +1Ir, otkyna | = T A
» OTRYA R+r
3.2.7 [TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
1 1 N 1 N
I=h+l+..,U=U=.. =5 5 .
Rnapann Rl RZ
[TocnenoBarenbHOE COCTUHEHUE TIPOBOTHUKOB:
U=Ui+Ux+ ..., li=lh=.., Riocn=R1+ Ro + ...
3.2.8 |Pabota snexkrpuueckoro toka: A = [Ut.

3akon Jlxoyns - Jleana: Q = I°Rt.




UZ
Ha pesucrope R: Q = A= I°Rt = Ut :?t

3.2.9 AA
MOUIHOCTB JEKTPUIECKOIO TOKA! P= _At =1U
At—0
U 2
2
TemnoBast MOIITHOCTb, BbIesgeMas Ha pe3ucrope: P =1°R = ? =1U.
. P — A'ACT.CI/IJ'I — EI
MomHoCTh HCTOYHHKA TOKA: e —At
At—0
3.2.10 |CBoOOmHBIE HOCHTETH DJJICKTPHUSCKUX 3apsSIO0B B  IMPOBOJHUKAX.
MexaHu3MBbl TPOBOJMMOCTH TBEPJBIX METAJIOB, PACTBOPOB U PACIIaBOB
AIEKTPOJUTOB, razoB. [lomynpoBoaHuku. [101ynpoOBOIHUKOBBINA U0
3.3 MATHUTHOE ITOJIE
3.3.1 |Mexanuueckoe B3aUMOJICHCTBHME MarHUTOB. MaruutHoe mose. Bekrop
MarHUTHOM  WHAYKOWH.  [IpUHIMO ~ CyNEepHO3WIMd  MAarHUTHBIX
noneit: B=B, +B, +...
JluHMM WHAYKOWM MarHuTHOTO Tmona. KapTuHa NHHUNW HMHIYKIUU
MarHMUTHOTO TIOJISI TIOJIOCOBOTO U TOJIKOBOOOPA3HOTO  ITOCTOSTHHBIX
MarHuToOB
3.3.2 | OmeIT Opcrena. MarHuTHoOE 1Mojie MPOBOJHUKA ¢ TOKOM. KapTuna nuHuit
WHAYKIIMA MarHUTHOTO TIOJISI JITMHHOTO MPSMOTO TIPOBOJHUKA H
3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM
3.3.3 |Cuna Amriepa, ee HanpaBJIeHUE U BEJIMYUHA:
Fa = 1Bl sina, rge O - yrom Mexmy HampaBieHHeM MpOBOJHHKA K
BexTOpoM B
334 |Cuma Jlopenna, ee HampaBleHHE U BETHUMHA: Iy, = |Q|UB sina | rpe O -
yroa Mexmy BekTopamu U u B. JIBM)KEHHE 3apsKEHHON YaCTUIIBI B
OJIHOPOJHOM MarHUTHOM ITOJIC
34 OJIEKTPOMATHUTHAA MHYKIWUA
341 [ToTok BeKTOpa MAarHUTHON UHYKIIUU:
®=B,S=BScosa
34.2 SABnenue anmekTpoMarauTHON MHAYKIHH. DJIC nHIYKIINN
3.4.3 3aK0H JIEKTPOMAarHUTHON MHAYKIMU Dapases:




_A®
i At t

At—0

34.4

OJ1C MHAYKIMU B IPSIMOM MPOBOAHUKE JTTHHOM I, B

\ 1;’;’
£
OJHOPOJHOM MAarHUTHOM noJie B: /'f 4

JABYKYIIEMCS CO CKOPOCTBIO 0 (D L1 ) B

|E;|=Blvcosa, rpe @ - yroJI MeXIy BeKTOpoM B 1 HOpmaih K

1o
IJIOCKOCTH, B KOTOPOIi jiexkat Bextopsl | u U;eciu | LB u 0 1 B,
To |E;|=Blv

345

IIpaBuno Jlenna

3.4.6

NHIyKTUBHOCTD: L= T ,umm @ =LI.

Al

Camounnykuus. 1C caMOMHAYKIUU: E, = _LE

=—LI

t

At—>0

3.4.7

LI°
3Hepr WL MAaroHuTHOT'O ITOJISI KaTYIIKU C TOKOM: WL =

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHBI

351

Konebarenbubiii koHTYyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE
Kosie0aHus B U1€aJIbHOM KOJieOaTelIbHOM KOHTYpE: C 1

q(t) = Gy SIN (0 + ;)
I (t) =0 = 00, cOS (Ot + ) = I, co8 (@t + ¢y )

2n\TC . omeyaa 0= 7= =
®opmyna Tomcona: T =2n+/LC , oTkyna NR

CBs13b AMIUIMTYABI 3apsjia KOHACHCATOpa C aMHHHTy}IOﬁ CHUJIBI TOKa IIpu
CBO60I[HLIX QJICKTPOMArHuTHBIX KoJIe0aHUIX B nacalbHOM

max

Kosre0aTelbHOM KOHTYpPE: Umax =

3.5.2

3aKOH COXpaHEHUs PHEPTUH B UCATLHOM KOJIeOATEIbHOM KOHTYpE:

Cu? LI* cu? ., LI’
+ = = =const,
2 2 2




3.5.3

BrIHyXIeHHBIE 3JIeKTpOMarHuTHbIE Koniebanus. Pesonanc

354

[Tepemennsiii  Tok. IlpowsBoacTBo, Tmepemaya ©  mOTpebiieHUE
AIIEKTPUYECKON SHEPIrUuu

355

CBOJCTBa 2JIGKTPOMArHUTHBIX BOJIH. B3auMHasi opueHTanusi BEKTOPOB B
AJIEKTPOMArHUTHOM BOJIHE B Bakyyme: E L B 1. C

3.5.6

[Ikana 37€KTpOMarHUTHBIX BOJH. [IpiMeHeHne 31eKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY

3.6

OIITHUKA

3.6.1

[IpssMonuHeitHOE  paclpocTpaHEHHWE CBETa B  OJHOPOAHOM  cpene.
Toueunslii uCTOUHUK. JIyd cBeTa

3.6.2

3aKOHBI OTpaXKeHus cBera. o =P B
a

S

3.6.3

[TocTpoenue n300pakeHHH B IUIOCKOM 3epKaie

3.6.4

3aKOHBI IPEJIOMIICHHS CBETA.

Tpenomienue ceera: MSIN o=N, sinf
AOCOTIOTHBIH TTOKA3aTeNb MPETOMIICHHUS:

C
naGc = .
¥

OTHOCHTEBHBIN MOKAa3aTeNb TIpeoMIIeHus: Nom

I—‘:: | r\):
I\)C »—‘c

Xox 1ydeil B mpu3Me.

CooTHOIIEHHE YacTOT M COOTHOUIEHWE JJIUH BOJIH IIpU IEPEXOAE
MOHOXPOMAaTHYECKOT0 CBETa 4Yepe3 TpaHUIly paszesia JABYX ONTHYECKUX
cpen:

V=V, A =N,

3.6.5

[TonHOE BHYTpEHHEE OTpaKEHHE.
[IpenenpHblid  yros  MOJHOTO  BHYTPEHHETO
OTpaXKEHU:

Nny<n "
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nl

. 1
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3.6.6

CoOuparonue W paccewBaromue JWH3bL. ToHkas smH3a. DOKycHOE

1
pacCTOAHNUE U ONITUYCCKAasd CHUJia TOHKOM JIMH3EL: D= E

3.6.7

dopMmyIa TOHKO# JTMH3BL: d T
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VBenuueHue, JapaeMoe JIMH30M:

L L
H d

1
D<0=F==—<0

D

B ciyuae paccenBaronieit JIMH3bI:

F:L:m<l
H d

3.6.8

Xon dyya, IpOUIEAIIETO JUH3Y IMOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoil ocu. [locTpoenne n300pakeHU TOUKH U OTpe3Ka MpSIMOil B
coOuparoIMX ¥ pacCeUBAIOLINX JIMH3aX U UX CUCTEMAX

3.6.9

dotoanmapar kak onTuyeckuii mpudop. a3 kak ontuveckas cucrema

3.6.10

WnTepdepenius cBera. KorepeHTHblE HCTOUHUKH. Y CIOBUSI HAOMIOACHUS
MaKCUMyMOB M MHMHHUMYMOB B HHTep(EpEeHIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB:

A
MaKCUMyMBI - A = ZmE, m=0,+/-1,+/-2,+/-3, ..,

A
MUHUMYMBI - A:(Zm +1)E’ m=0,+/-1,+/-2,+/-3, ...

3.6.11

Hudpakuus ceera. JudpaknuoHHass pemierka. YciIoBHE HaOIIOICHUS
[JIaBHBIX MaKCHMYMOB IPH HOPMajJbHOM MaJ€HUHU MOHOXPOMATHYECKOTO
CBETA C JUIMHOM BOJIHBI A Ha PENIETKY ¢ neproom d:

dsing,=m\A m=0,+/-1, +/- 2, +/- 3, ...

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M

41.1

I'unote3a M. [Tnanka o kantax. ®opmyna ITnanka: E =hv

4.1.2

hc
®otonsbL. DHeprus porona: E=hv= -~ pe.

hv

E h
Nmnynbe potona: P = c ¢




413 |®Dororddekr. Onbitel A.I'. Ctonerosa. 3akonbl GpoTodrdhdexra
4.1.4 | YpaHenue DitHmTeiHa 1151 poTodPdeKTa:
Edorona = Assxona + Exurr max,
e Eporom =NV = %, Ao =V, = :_; v B = mUTé‘ax =eU,,
4.1.5 |JaBnenue cBera. JlaBieHne cBeTa Ha IMOJHOCTHIO OTPAKAIOIIYIO
MIOBEPXHOCTH ¥ Ha TIOJTHOCTHIO MOTIIOMIAIONIYI0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
42.1 [TnaneTapHas Mozenas aTomMa
4.2.2 |loctynarel bopa. M3nyuenue u morjiouieHue (OTOHOB MpH Tepexoje
aToMa C OJTHOTO YPOBHS YHEPTUU HA JPYTOM:
vy = 2 = |E, ~E,|
)‘mn
4.2.3 |JlunelyaThie CIICKTPHI.
CriexkTp ypoBHE# SHEpruu aToMa BoJA0poa:
-13,6 5B
E.=——=—,n=1,23, ..
n
4.3 OU3NKA ATOMHOI'O A/IPA
4.3.1 |Hyknomnas wmopmenb siapa [eiizenOepra - VBanenko. 3apsn sjpa.
MaccoBoe uucio siapa. M3oTomnbl
43.2 PannoakTHBHOCTD.
Anba-pacran: 2 X =75 Y +3He,
bera-pacnan.
Dnextponnpii P-pacnan; 7 X =5, Y + e+ v,
TMosutpornsii B-pacman: 5X -5, Y +€+v,
IN'amma-uznydenue
4.3.3

t
3aKOH paJroaKTUBHOIO pacmana: N (t) =N, 2T,

t
ITIycth m - Macca paiMOaKTUBHOTO BellecTBa. Toraa m (t) =m,-27




4.3.4

SInepusle peakuuu. Jlenenue u CUHTE3 sSaep







