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[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CPETHETO OOIIEro oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJabTaTaM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboueil HporpaMMbl BOCHUTAHHMA M KOHLENIMU IPErojaBaHusl y4yeOHOro
npenvera «®@u3uka» B oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanumu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMEI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOU KapTUHBI Mupa oOydarontuxcs 10—11 kiaccoB npu oOydeHun ux GuznKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM OI'OC COO k mIaHUPYEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOYYEHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb pEaIM3allMUd MEXIIPEIMETHBIX
CBsi3ell (U3UKU C €CTEeCTBEHHO-HAy4YHbIMM YYeOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIE IEJIM M3y4eHHs (U3UKM HA YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeaMEeTHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no ¢pu3MKe BKIIOYAET:

e [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHCIIE

IpPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yyeHusl.

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KaUeCTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIJ] B CUCTEMY 3HaHHM 00 OKpYy»KarolleM MHpeE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOIUN [ €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IPEIMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XUMHeH, Ouonoruei, gusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHWe U aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMII B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GpuU3MKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHINOIHEHUH UMHU YYEOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kkypca Ghu3MKH A1 YPOBHS CpeaHero o0mero o0pa3oBaHus MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3fesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuszanus npeanosiaraeT UCIoiIb30BaHHE TYMaHUTAPHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HakOMCTBO C HIMPOKHM
KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUI U 3aKOHOB.

Hoesn »skonozcusayuu peasn3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUs,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEeXHUKU U TEXHOJIOTUH, a TaKXKe 00CyXAeHUs Mpo0IeM pallMOHaIbHOTO IPUPOJIONIONIB30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIISIOTCS  (pu3nyeckue Teopuu ((GopMHpOBaHUE NPEACTABICHUNH O CTPYKTYpe MOCTPOCHMUS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-IeSTeTbHOCTHBIN MOIX0/ B Kypce (DU3UKU peaiu3yercs NMPekIe BCEro 3a Cuér
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUYECKUX NPAaKTUYECKUX paldoT. BblaeneHue B ykazaHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieunBaeTcs OBJIQJCHHE OOYUYAIOUIMMUCS YMEHHSIMH IPOBOAMTH KOCBEHHbBIE W3MEpPEHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4M C SIBHO 3aJJaHHON (PU3MYECKON MOJIENbIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfela
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TPOTEKaHWs (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’KaloIIe XKu3HHU, TpeOyromme BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHn0 yd4eOHOro mnpoiiecca 0a30BbIM ypOBEHb Kypca (M3MKM Ha YPOBHE CpPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
(GU3UKU T0JKHO OBITh HEO0X0AUMOE J1Tab0opaTOpHOE 000PYIOBAHUE /TS BHIIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET MOCTAHOBKY IEPEUMCIEHHBIX B IPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHITaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHECHHA.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTcsi B pacdy€ére OAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOpPYIOBAaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYAIOIMXCA K HAYYHOMY H3YYEHHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIOYAsi MEXAHUKY, MOJIEKYISPHYIO (PU3UKY, JJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBACHEHUS
Gu3nuecKkux SBIEHUM B MpHpoJe M JUIsl TNPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB peIICHUs pa3IMYHbIX 337ad C SBHO 3aJaHHON (uznueckon
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHUS HAa OKPYXKAIOILYIO CPENy;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEPUMEHTOB,  aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OmpeaesIeHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepeyeHsb JJabopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT O MO3HAHMS
®usuka — Hayka o npupone. Hayunele Meroasl mO3HaHUsA OKpyXkarouero mupa. Pomib
OKCIIEPUMEHTA U TCOPHH B MIPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.
Pors m mecto ¢u3ukm B (PopMHUpPOBAHMM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOU IESITETbHOCTH JIIOICH.
Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBYOTCPHBIC JAaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHUCTeMbl koopAuHaT. Clo)KeHHE TEepeMEIIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIepEMEIICHUSI MaTePHATIbHOM TOYKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe nBmxeHue. [[BUkeHHEe MarTepUalbHOW TOYKH MO OKPYKHOCTH C
MOCTOSIHHOM 1O MOJYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTensHOe yCKOpEHHE.

TexHudyeckne yCTpOMCTBA H MPAKTHUECKOE TMPUMEHEHUE: CIUIOMETp, IBUKEHUE
CHaps0B, LIETIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEePUCTHUK JBUKCHUSI.

[IpeoOpazoBanue MBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTH npyu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI ~ MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MIOCJIEIOBATEIbHBIE PAaBHBIE IPOMEKYTKH BpPEMEHM IPHU PABHOYCKOPEHHOM JBHKEHHH C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS MIApPUKA B BA3KOU KUIKOCTH.
W3ydeHne ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOcTH ["anuies. [lepBoiit 3akon HetoToHa. HEpLManbHbIE CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproToHa 711 MarepralibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUS U cuiia TpeHus nokos. Kosgduuuent tpenns. Cuiia conpoTuBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M MPAKTUUYECKOE NPUMEHEHUE: MOJIMIMIIHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NaJACHUU.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

Hmnynsc MaTepralbHON TOUKH (Tea), CHCTEMBl MaTEpUAIbHBIX TOUeK. MMmymbc cunbl n
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuaibHOM TOukd. Teopema 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas SHEPTrHs yIpyro AeopMUPOBAHHOMN NMPY>KUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH M UX OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHIL
BeulecTBa. Mojenu CTpOEHHMS Ta30B, XUAKOCTEW U TBEPABIX Te€l U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaumdecTBo BemecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KUHETHUECKOH TEOPHUH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omporecchl B UaeaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEecCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Llemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeEIlecTBa, (ororpaduu MoJeKyl
OPraHUYECKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HITIOCTPUPYIOIas IPUPOTY IABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATTbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Ormpenenenne Macchl BO3AyXa B KIIACCHOW KOMHAT€ Ha OCHOBE HM3MEpeHUN 00bEéMa
KOMHATBHI, IABJICHHS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIS1 3Heprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprusi 0lHOAaTOMHOTO
UJEANBHOrO0 raza. Buasl Teruionepenaun: TEIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHHE. Y IeTIbHas
TEIIOEMKOCTH BellecTBa. Kom4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumeHeHue
MepBOro 3aKOHA TEPMOAMHAMUKHY K H3omporeccaM. I'padudeckas uHTepnperanus padboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

Tennobie MamuHbl. [IpuHIUIBL KeHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeIIOBBIX MammmHaxX. KoaddunueHT monesnoro nerctBus TerioBo MamuHbl. [{ukn Kapho u
ero Kod(hPuIUEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue ycTpoiicTBa M MPAKTHYECKOE IPUMEHEHHUE: JBUIATElb BHYTPEHHETO
CropaHusi, OITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH HSHEPIUU Tella MPU COBEPIICHUH pPabOThI: BBUIET MPOOKH M3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

M3MeHeHne BHYTpEHHEH sHepruu (TeMIieparypsl) Tejia pu Terionepesaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLITHBIM OTHHBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHAeHcamms. Mcmapenwme u  kureHue. AOCONOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXxa. HacklleHHbIH nap. YaenpHas TemioTa napooopa3zoBaHuUs.
3aBMCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JABJICHMS.

Teépnoe Teno. Kpucramnmueckue u amopdHbIe Tesna. AHU30TPOIHUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenune u Kpucramnusauus. Y jeibHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcepuaioB, B TOM HHUCIIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJNEeKTpUYecKuil 3apsan. JlBa BHIA BJIEKTPUYECKHX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJTYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

Bzaumoneiicteue 3apspoB.  3akoH  Kymona. TodeuHelii  anekTpUyecKuM  3apsia.
Onektpuuyeckoe mnone. Hampsox€HHocTh anexkTpudeckoro mnois. [lpuHnun cynepno3unuun
ANEKTPUYECKUX NOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MMOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HoCTh  HOTEHIMAJIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsHKEHHOTO KOHZIEHCATOopa.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U JUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3iuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JIEKTPUUECKOTO0 TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILIECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yIeKTpuueckoil nenu. KopoTkoe 3ampikaHue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMoCTOSITENbHBIM 1 HECAMOCTOATENbHBINA pa3psaa. MomHuUS.
ITna3zma.

TexHu4yeckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbI, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJI, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHS] LWIMHAPUYECKUX IPOBOJHHMKOB OT JUIMHBI, IUIOIIAIU
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OIHOCTOPOHHSS TPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEH CWJIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYHIECTBISICTCS C y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOCKIHUU HA OCU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO3IlyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeusa: npeoOpa3oBaHue IBMXKEHUI C UCIOIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKH, HCIOJb30BAHMWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATEIb BHYTPEHHErO CrOpaHMs, IapoBas TypOWHa, OBITOBOU
XOJIOJMIIFHHUK, KOHAUITUOHED, TEXHOJIOTUH TTOIYUYEHHs] COBPEMEHHBIX MaTEepPHUaioB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
Bekrop marauTHOM MHAYKUMH. [IpUHIMI Cyneprio3uiMu MarHUTHBIX TOJIeH. JIMHUU MarHUTHOM
uHayKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JWHHUM MHIYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOIO MPOBOJAHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumoaelicTBre NPOBOAHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moje. PaGora cumsr JlopeHiia.

SlBieHne DNEKTPOMAarHUTHOW MHAYKUMH. [IOTOK BeKTOpa MarHMTHOM WHIYKLIMH.
DIEKTPOABUKYILAS CUJIA UHIYKIUU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOIBMIKYIIAass Cuia WHAYKIMU B IPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno JleHnna.

NHayKTUBHOCTD. SIBlI€HHE CAMOUHIYKIIMH. DJIEKTPOJBIKYIIAs CHUJIa CAMOUHTYKIIUH.



DHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYILIEH CHIIBI HHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KO1€OAHUS

KonebarenbHass cucrema. CBoOojHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
kosnebanus. Ilepmon, wactora, amrmumrtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojebaHui. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KoJIeOATeIbHOM  KOHType. AHAJIOrMsl MEXIy MEXaHWYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHM B HJEAJbHOM KojeOaTeabHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuXx KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHUs.

ITepemenHbIil TOK. CHHYCOMIAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYIHOE U IeUCTBYIOIIEe 3HAUE€HUE CUIIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MoTpedsieHUE SIEKTPUUECKONH SHEPIHH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AMEKTpodHepruu. KynpTypa wucnonab3oBaHus
JJIEKTPOIHEPIUH B IIOBCEAHEBHOM JKU3HU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHME: DSIIEKTPUYECKHH 3BOHOK,
TEHEPaTOp IEPEMEHHOI0 TOKA, JINHUU JJIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeIbHOW CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHUECKUI
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpPsDKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJa MAJIBIX KOJeOaHW rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNEepeMEHHOTO TOKa B IENM M3 I[OCJIEIOBATEIBbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpoMazHuUmMHbsle 60JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
W JjuuHA BOJHBL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBI. YCJIOBHUS HM3JIyYEHHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpPaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 37EeKTpPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEbl.

TexHU4ecKnue YCTpPOWCTBAa U NPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHUKA B TEXHHKE W MEIWIIMHE, pajap, PaJAHONPUEMHHUK, TEIEBU3O0D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Konebmromieecs Te10 Kak KICTOYHUK 3BYKA.

HabGnronenue otpaxxeHus U MpeIOMIICHUSI MEXaHUIECKUX BOJIH.

Hab6monenue natepdepeHnn u AUPpaKkiiud MEXaHHUECKUX BOJH.

3BYKOBOH pE30HAHC.

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

HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTpPaK€HHUE, IMPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHEeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxeHws cBeTa. [locTpoeHrne H300paKEHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3akOHBI TPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucniepcust cBera. CrioskHBINM cocTaB Oenoro cBera. L[Ber.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoeHne n3o0pakeHuil B COOMPAIOMINUX U PACCEUBAOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BIL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TNPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIyna, (oToammapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIHOHHAS
peméTka, moJIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHee oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOLIbIO AU(PAKIIMOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienaJIbHOM TEOPHH OTHOCHUTEJILHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTymarsl cnenuanibHOM TEOpHH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyme, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPTHs OKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBsi3u 3Hepruu (HOTOHA C €ro YACTOTOW. DHEPrUsl U UMITYJIbC
¢dorona.
OtkpeiTne u wucciaenaoBanue (ororddexra. Omnbiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa 115 hoTodpdekra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -uactui. [lnmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u nornomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHSl SHepruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckynsipHO-BOJHOBOH Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIBIOTE.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

Habmroienue nuHedvaTbIX CleKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Hablmronenue nuHeyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTH CTpOEHMS  sA1pa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykionHas mopnens siapa ['eifsenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM OeTa-pacnaa. ['amma-uznydeHue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

Anepusuiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M MHEepCHEKTHUBHI  SACPHOM
SHEPTreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPrETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoit KapTUHBI MUpPA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUYECKOE MPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul
HccnenoBanue TpeKoB 4acTHI (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



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

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INIAHETHI, X BUIUMOE ABMKCHHUC.

Conneynas cucrtema.

Counnine. ConHeuyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY. 3BE3/bI
[JIaBHOM TOCJEN0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenne u nemwxenue Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B SAPAX TATAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe nznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HabmroieHust HeBOOPYKEHHBIM TJ1a30M C UCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢u3uku u acTpoOHOMUM B IKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIIBHOW U
ATUYECKON cdepax [IesTeTbHOCTH YeIOBEKa, pOJib W MECTO (U3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3UYECKON Teopud B (GOPMHUPOBAHUU
MpeJICTaBICHN 0 PU3NYECKOM KapTUHE MUPaA, MECTO (PU3UUECKON KapTHHBI MUpPA B 00IIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune kypca ¢usuku 06azoBoro ypoBHs B 11 Kiacce ocCymiecTBISETCS € Y4ETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: pemieHUE CUCTEMbl ypaBHEHHH, TPUTOHOMETpUUYeCKHe (YHKIIUU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJAECTBO, BEKTOPHl U HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MpHU3HAKU 0100 TPEYTOIBHUKOB, OTPe/IeNIeHUE TUIOIIAIN TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KojieOaTeIbHBIC IBUKEHUS B
KUBOW TPUPOJE, ONTHUYECKHUE SIBJICHUS B KWUBOW MPHUPOJE, ACHCTBUE paguallii HAa KUBbBIC
OPraHU3MBl.

Xumusa: CTpOEHHE aTOMOB M MOJEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX TeEN,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eocpaghus: mMarHuTHBIE TONIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEpaTop MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpefaHero o0iiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHMs yueOHoro mnpeamera «@Pu3MKay IODKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEH JMYHOCTH, CHCTEMON LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTAM POCCHHCKOTO  OOIIecTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3alid OCHOBHBIX
HaIpaBJICHU BOCIUTATEILHON AEITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpEcax TIpa)<IaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa3oBaTeIbHON OpraHU3alty;

YMEHHUE B3aUMOJICHCTBOBaTh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOH JIeITETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUNCKOM IpaX/1aHCKOW UAEHTUYHOCTH, aTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMI0 M MPHHUMATh OCO3HAHHBIE PEHICHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEITEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD Oymaymien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUU BCEU KU3HU;

6) IK0IOrHY€eCKOT0 BOCTIUTAHMSA:

C(OPMHUPOBAHHOCTb HKOJOTMUECKOW KYJIBTYpbl, OCO3HAHHE IJ00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIIupeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATENbHOCTh HHAUBHUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (DOPMYJITMpPOBAaTh M aKTyalU3MPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENICTIATh 1EIHU JACSITSIBHOCTH, 33/1aBaTh IMapaMeTPhbl K KPUTEPUU UX JTOCTHIKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
¥ HEMaTEepPUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB LEJSM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPadOTy B YCJIOBHSX PEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble uccienoBaTelbCKHe JeiiCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TIOHATHSIMH W METOAaMH (pU3UYeCcKOi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeTbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(U3HYECKOTO COACPKAHUS, MPUMEHCHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYyYSHUIO HOBOTO 3HAHWsS, €r0 HWHTEPIPETAIlHH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUIOTe3y €€ pelIeHHs, HAaXOJIUTh apryMEHTHI JJIS JO0Ka3aTelbCTBA CBOWX YTBEPKICHHI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7auyd pe3yiabTaThl, KPUTHUECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3a7a4ud B OOpa30BATEIBHON JCATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEAEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHWKATHUBHBIX H OPraHU3allMOHHBIX 3aJady C C06HIOII€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (UINYECKOTO COACPKAHMS B pasIu4HbIX (opmarax ¢ y4€Tom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMil U CMATYATh KOH(MIUKTHL

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOUKY 3pPEHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WIeHa KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA MO €€ IOOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBHUH, PaCIpEleNiaTh POJM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXXJAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLICHUBATh WJIEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE MOBEAEHUE B PA3JIUYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Y4YETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacHMpATh paMKH Y4€OHOT0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEANOYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0CcTBOBaTh (OPMHUPOBAHMIO W TPOSBICHUIO JSPYIUIMH B 00JacTH (PUBHKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HABBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX [PU AHAIU3E PE3YJIbTATOB JCSITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nporiecce qocTHKEHHS THIHOCTHBIX PE3yJIbTATOB OCBOCHHSI IIPOTPAMMBI IO (PU3UKE JUIS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaAIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTb, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE NPYTHX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CITIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pPe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B IPAKTUYECKON
JIeSITeNIbHOCTH JIFOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANbHBIM ra3, MOJENU
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelieHUuu
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLEcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHHE TI0O OKPY)KHOCTH, WHEpIHMs, B3auMojenicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTEW M TBEPIBIX Tell, U3MEHEHHEe 0o0BbEMa Ten NMpH HarpeBaHUU
(oxJ1aXxI€HNHN), TEIJIOBOE PAaBHOBECUE, NCIIAPEHNE, KOHIEHCALUS, [IABICHUE, KpUCTAIIN3ALus,
KHIICHUE, BIAKHOCTh BO3/lyXa, IOBBILICHHE JABJICHMS ra3a IIPU €ro HAarpEBaHUU B 3aKPBITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs ra3a B H30IPOLECCAX, DJIEKTPU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMIIYJIbC Teja, KHHETHYECKasl
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIbI, HAXOAUTH (POPMYIIbI, CBA3BIBAIONINE TaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHHWS M EIUHHIIBI, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE HAHHYIO (U3HUYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, PAa3sHOCTh MOTEHIMANOB; TPU OIWCAHUU MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3yd (DU3MYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKO0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
PaBHOIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHI MO HCCIIEOBAHUIO (PU3UYECKUX SBIEHUN M TPOILIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIE H3MEpPEHHsS (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpSIMBIX  U3MEPEHH, TMPH 3ITOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DUKCHpPOBATh pPE3yIbTAaThI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECCKUX BEIWYMH B BUJIC TAOIHI] M TpadUKOB, JEJIaTh BBIBOJIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MUCCIENIOBATEIbCKOW M  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbuznyecKre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAlIM3a YCJIOBHSI 33/Ia4d BEIOUPATh (PUZNUYECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHHU ¢ OOPOH HAa N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3HUECKHUE SIBIICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpMaluy, NOJYYEHHOM W3 PA3JIMYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIaJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(PHU3HKOB B pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHYECKHE 3HAHWA 1O (U3UKE B IIOBCEJHEBHOW JKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIeH, MIIaHUPOBaTh paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiarTh O00f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJApPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITebHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEUYHBIM HCTOYHUK CBETa, SA€pHas MoOJeldb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SI[pa MU pelieHnn GU3NYECKUX 3aay;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBIXKYILIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexr), cBeTOoBOE NaBlieHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €CTECTBEHHAs! U HCKYCCTBEHHAsl PalnOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CHiIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, JIEKTPUUECKOe COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CHIa,
paboTa TOKa, MHIYKIMS MarHUTHOTO Mouisd, cwia Amnepa, cuia JlopeHa, WHAYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KoseOaHud B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYEeCKas Cuja JMH3bI, MPU ONUCAHUHM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBJICHUS U MPOLECCHI, HUCHONb3Yys (U3NUEcKue
BEJIMYMHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUd U
UMIynbc (OTOHA, IMEPHOJ IMOoJypaclaja, SHEPrus CBSI3M AaTOMHBIX sep, HPU ONMUCAHUU
NPaBUIBHO TPAKTOBaTh (U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKk0OH OMa, 3aKOHBI [OCJIENOBATEIBHOIO M NApaJICIbHOITO COEAVMHEHUS
MPOBOJHUKOB, 3akOoH JDxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIAYKUUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUSI CBETA, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (orodddexra, 3aKOH COXpPAaHEHUS DHEPTUH, 3aKOH
COXpPAaHEHHUsI MMIYJbCa, 3aKOH COXPAaHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCcoOBOI'O 4YMCIA, MOCTyJaTbl bopa, 3aKOH PajMOaKTUBHOIO pacmnajaa, MpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
00jacTH) IPUMEHUMOCTH;

ONpeNeNATh HAMPABICHUE BEKTOPA MHAYKIIMU MAarHUTHOTO IOJISI IIPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOWTH M ONHCHIBATh H300paKeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI I10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH C UCIOJIb30BaHUEM IPSIMBIX U3MEPEHU:
IpU A3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHl MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuiaa O€30IaCHOrO TpyAa IMPU MPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEpUMEHTa, Y4EeOHO-UCCIIEOBATENLCKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢uznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHSI 3aJlauydl BHIOMPATh (PU3NYECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUWMbIe IJs e€ peleHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJYYEHHOTO 3HaUCHHsI (PU3UUYECKON BEIMUHHBI,

pelaTh KayeCTBEHHbIE 33Jaud: BBICTPAUBATh JIOTMUECKU HEMPOTHUBOPEUYMBYIO LEMNOUYKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCIONIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajad COBpPEMEHHblE HH(OPMAalOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpPETAlMM U IPEJCTaBICHUS y4eOHOU u
HAYYHO-TIOMYJISIpHOW HMH(OpMAIUM, MOJYYEHHOM W3 Pa3MTUYHBIX HMCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OPMaIINIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(U3HKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH OOpaIeHUH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpPaHEHHs 3I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaIoIIei cpene;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosaunyectBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne ni/m pa3ejioB M TeM Kourpoabnbie IIpakrnueckue (unpposrre)
HporpaMmbl Bcero paGoThI paGoThI OcHoBHbBIE BU/bI 1eSITEeJIbHOCTH o0pa3oBaTe/bHbIE
pecypcsbl
Pa3nea 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
N3ydenne HayuyHBIX (3MIIUPUUYECKUX U
TEOPETUYECKHUX ) METOJOB [TO3HAHUS
OKPY’KAroIIero Mupa.
OO6cyxaeHre rpanul] MPUMEHUMOCTH
(u3MUYECKUX 3aKOHOB U TEOPHIl.
®dusuka u Pabota B rpynme mo nmoaroroBke
11 METO/IbI 2 KOPOTKHX COOOIIIEHUH O POIH U MECTE bubnnoreka [JOK
HAyYHOTO (U3MKK B HAYKE U B IPAKTUIECKOM https://m.edsoo0.ru/7f41bf72
MO3HAHUS NEeSTENIbHOCTH JI0JICH.
JleMOHCTpanust aHaIOrOBBIX U
U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
KOMITBIOTEPHBIX TaTYUKOB.
OcBoeHMe OCHOBHBIX MTPUEMOB pabOTHI C
1uupoBoii 1aboparopueit mo Gpusnke
Hroro no pazneny 2
Paznea 2. MEXAHUKA
[IpoBeneHue s3KkciepuMeHTa: U3yuyeHne
HEPABHOMEPHOTO JBUKECHMUSI C LIENBIO
olpeziesieHUs MTHOBEHHOM CKOPOCTH;
HCCIIE/I0BAHNE COOTHOMICHUA MEXKY Bubmorexa LIOK
2.1 Kunemaruka 5 MMYTSAMH, TPOMICHHBIMHU TEJIOM 32

MOCJIeI0BAaTEIbHbIE paBHbBIE
IIPOMEXYTKH BPEMEHU IIpU
PaBHOYCKOPEHHOM JIBH>KEHHH C
HA4aJIbHOM CKOPOCTHIO, PABHOM HYJIIO;

https://m.edsoo.ru/7f41bf72
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W3Yy4YeHHE JBUKCHUS IIApUKa B BSI3KOU
KUJKOCTHU; U3yUCHUE JIBUKEHUS Tena,
OpOILIEHHOTO TOPU30HTANIBHO.
OOBbsicCHeHHE OCHOBHBIX TIPUHIIATIOB
JEUCTBUSA TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJIOMETP, LETTHbIE 1
peMEHHBIE TIepejaun JBUKCHHUS; U
YCJIOBHM MX O€30I1acCHOTO
WCIIOJIb30BAaHUS B TOBCEIHEBHOM JKHU3HH.
Pemrenue pacu€THbIX 33724 C SIBHO
3a/TaHHON (PU3UYECKON MOJIETIBIO C
WCIIOJIb30BAHUEM OCHOBHBIX (hOPMYIT
KHHEMAaTHKH.

[MocTpoenne u ananus rpaukoB
3aBUCHUMOCTEN KHHEMATHUECKHUX
BEJIUYMH OT BPEMEHH JIJIst
PaBHOMEPHOTO

Y PaBHOYCKOPEHHOT'O MPSMOJIMHEHHOTO
JTBUKCHHUSI.

Pacno3naBanue ¢pu3nyeckux sBICHUN B
y4eOHBIX OIBITaX U OKpY>Karomei
YKU3HH: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOIMHEIHOE
IBIKEHHE, CBOOOIHOE MaJieHuE Te,
JBUKEHUE 110 OKPYKHOCTH.

Ornrcanne MEXaHUYECKOTO IBUKEHUS C
WCIOJIb30BaHNEM (DU3MUYECKUX BEIUYHH:
KOOpAMHATA, MyTh, IEpEMEIIEHUE,
CKOpPOCTb, YCKOPEHHUE.

Pabota B rpynmax npu riaHUPOBAHUH,
MPOBEACHUU U UHTEPIIPETALUN
pPe3yIbTaTOB OIBITOB U aHATH3E
JIOTIOJTHUTEIbHBIX UCTOYHUKOB
nH(pOpMaLIUY IO TeEME




2.2

JnHamuka

CpaBHeHME Macc B3aUMOICHCTBYIOIIMX
TEIL.

N3yueHnne 3aBUCUMOCTH CHITBI
YIIPYTOCTH OT JehopManuu; CpaBHEHHE
CHWJI TPEHUS MOKOS, KAaUCHUSI 1
CKOJIB)KCHHUS.

OOBsicCHEHNE HEBECOMOCTH.
IIpoBeneHue 3KcriepuMeHTa:
HCCIEI0BaHNE 3aBUCUMOCTH CHUJI
YIPYrOoCTH, BOSHUKAIOIIUX B MPY>KUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopMaIuu; 3ydeHue IBIKECHUS
Opycka 1Mo HaKJIOHHOM MJI0CKOCTH;
HCCIIeI0BAaHUE YCIIOBUN PaBHOBECHS
TBEPIOTO TeJ1a, UMEIOIIETO OCh
BpAaIlCHHUS.

OOBsicHEHHE 0COOEHHOCTEH
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
NPSMOJIMHENHOTO IBUKEHMUS,
CBOOOHOTO HaJCHMS TEJI, IBHUKCHHUS 110
OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HprotoHa, 3ak0Ha BCEMHUPHOTO
TSITOTCHHUSL.

OObsicHEHNE OCHOBHBIX IMPUHLIUIIOB
JEHCTBHUS NOAIIMITHUKOB U UX
MPaKTUYECKOTO MPUMEHEHHS.
OObsicHeHre ABMKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3aTaHHON (PU3UYECKON MOJIETBIO C
HCII0Ib30BAaHUEM OCHOBHBIX 3aKOHOB U
(dhopMyI1 IMHAMUKHY.

Pacnio3naBanue ¢pu3nyecKux SBICHUN B
y4eOHBIX OIBITaX U OKPY>KAIOIIEH

bubmuorexa [JOK
https://m.edso0.ru/7f41bf72
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2.3

3aKOHBI
COXpaHEHHUS B
MEXaHUKE

YKU3HH: MHEPIIHSI, B3aUMOJICHCTBUE TEJ.
Amnanu3 (pU3NYECKUX MPOLECCOB U
SIBJICHUM C MCIIOJIb30BAaHUEM 3aKOHOB M
MPUHIIMIIOB: 3aKOH BCEMUPHOTO
tarorenus, I, II u 111 3akons1 HeroTOHa,
MPUHIMIT CYTIEPIIO3UIINU CHII, TPUHIUTT
PaBHOIIPABHOCTH MHEPIIHATBHBIX
CHUCTEM OTCUETa

[IpoBeaeHue 3KCriepuUMEHTa: U3yYeHUE
abCOIIOTHO HEYIIPYTOro yaapa ¢
MOMOIIIBIO ABYX OJMHAKOBBIX HUTSIHBIX
MasTHHKOB; UCCJICJIOBAHUE CBSI3U
paboTHI CUJIBI C UBMEHEHUEM
MEXaHUYECKOM SHEPTUU TeJla Ha
MIpUMEpPE PACTHKEHUSI PE3UHOBOTO
KIyTa.

Ornenka a0COIIOTHBIX U OTHOCHUTEIBHBIX
MOTPEUTHOCTEH M3MEpPEHUHN (HU3UIECKUX
BCIUYMH.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3aIaHHON (PU3UYECKON MOJIETIBIO C
HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB M
dhopmyn TMHAMUKHA U 3aKOHOB
COXpaHEHHUS.

Pemenne kauecTBEHHBIX 3a7a4 C
OMOpOil Ha U3YUEHHBIE B pa3jieie
«MexaHuKay» 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3HYECKUe SIBICHUS.

Onucanyue MEXaHHUYECKOr0 JIBHKEHHA C
WCIOJIb30BaHNEM (U3UUYECKUX BETUUHH:
HMITYJIbC TeJla, KHHETHYECKask YHEPT U,
MOTEHIMAIbHAsl SHEPTUsl, MEXaHUYECKas
paboTta, MexaHW4YeCKast MOITHOCT.
AHanu3 GU3NYECKUX MPOIIECCOB U

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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SIBJICHUH C UCIOJb30BAHUEM 3aKOHA
COXPAHEHUS MEXAHUYECKOU SHEPTUH,
3aKOHA COXPAHEHUs UMITyJIbCA.
OOBbsicCHeHHE OCHOBHBIX TIPUHIIATIOB
JEUCTBHUS U PAKTHYECKOTO
MIPUMEHEHUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: BOJOMET, KOIIED,
NPY’KUHHBINA [TACTOJIET.

OOBsicHEHHEe IBUKEHUS PaKeT ¢ OTIOPOit
Ha U3y4eHHbIC (DU3NYCCKUE BETMIUHBI H
3aKOHbI MEXaHUKH.

Hcnonws3oBanue npu NOArOTOBKE
COOOIIeHUH O MPUMEHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHUS,
WHTEpIpETaIU U MPEICTaBICHUS
nH(OpMALINY, KPUTHYSCKUN aHAIIN3
noJiydaeMoit uHopmaruu
[IpoBeneHne KOCBEHHBIX U3MEPEHUN,
HCCIIEIOBAHUM 3aBUCUMOCTEMN
(bU3MYECKUX BEIMYMH, TPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Hroro o pazaeny

18

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA

3.1

OcHOBEI
MOJIEKYJISIPHO-
KHMHETUYECKOM
TEOPHUH

[IpoBenenue s3kcriepuMeHTa:
ONpeJIeJICHUE MacChl BO3AyXa B
KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHuit 00béMa KOMHATBI, JaBIICHUS
U TEMIIepaTypbl BO3yXa B HEW;
HCCIe0BaHUE 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSIHHSI Pa3peKEHHOTO
rasa.

OrieHKa a0COJIFOTHBIX M OTHOCUTENIHHBIX

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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3.2

OCHOBBI
TePMOJTUHAMUKHU

10

MOTPEUTHOCTEH M3MEpPEHUHN (HU3UIECKUX
BEJIMYUH.

OObsicHeHHE OCHOBHBIX MPUHIIUIIOB
NeICTBUI TepMoMeTpa U bapomeTpa 1
yCIIOBUM X 0€3011acHOTO
KCIIO0JIb30BAaHUSI B TIOBCEAHEBHOM KU3HHU.
PacnioznaBanue ¢puznyeckux SABICHUN B
y4eOHBIX OIBITaX U OKPYKaIoIIeh
KU3HU: MU y3us, OpPOYyHOBCKOE
JBIKEHHUE.

OrnucaHue TEMI0BBIX SBJICHUN C
HCIOJIb30BaHNEM (PU3HUYCCKUX BEITUIHH:
JIaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KUHETHUYECKasi YHEPTUSI Xa0THYECKOTO
JBUKEHUS MOJIEKYII,
CpPEIHEKBaIpaTUYHAs] CKOPOCTh
MoJIeKYN1. AHanu3 GU3NYECKUX
MPOLIECCOB U SIBJICHU C
ucnons3oBanueM MKT, razoBeix
3aKOHOB, CBSI3U CPEAHEN KUHETUYECKOM
SHEPTHH TEIUIOBOTO ABUKEHUS MOJIEKYJI
¢ a0COJIIOTHOM TemIepaTypoHu.
Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3a/IaHHON (PU3UYECKON MOJIETIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX MOJIOKEHUM
MKT, 3akoHOB u hopmy
MOJIEKYJISIPHON (PUBHKH.

Pabota B rpynmnax npu riaHUPOBaHUH,
MPOBEACHUU U UHTEPIIPETALIUU
pPe3yIbTAaTOB OIBITOB U aHATH3E
JIOTIOJTHUTEIbHBIX UCTOYHUKOB
nH(popMaLUY 1O TeMe

[IpoBenenue s3kcriepuMeHTa: U3MEpEeHHe
yI€IbHON TEIIOEMKOCTH BELLIECTBA.

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
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3.3

ArperatHble
COCTOSIHUSI
BEIIECTBA.
®azoBbIC

OneHka abCOIOTHBIX U OTHOCUTENBHBIX
MOTPEUTHOCTEN U3MEpeHNH (pru3nyeckux
BEJIMYMH.

Wzyuenune moenel mapoBoil TypOHHBI,
JIBUTaTellsl BHYTPEHHEr0 CropaHus,
PEaKTUBHOTIO JIBUTATEIS.

OObsicHEeHHEe TPUHITUIIOB JICHCTBUS U
yCIIOBUI O€30MACHOTO MCIIOIB30BaAHUS
B IIOBCEIHEBHOM U3HH JBUTATEIIs
BHYTPEHHET0 CropaHusi, ObITOBOIO
XOJIOAUIIbHUKA, KOHIUIIMOHEPA.
OnucaHue CBONCTB TeJ U TEMJIOBBIX
SIBJICHUH C MCII0JIb30BaHHEM
(U3NYECKUX BETMYMH: IaBJICHUE Ta3a,
TeMIeparypa, KOJIM4eCTBO TEIJIOTHI,
BHYTpEHHSS SHEprusi, paboTa rasa.
Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO
3aJIaHHON (PU3UYECKON MOJIEIBIO C
HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
hopmyn MOJIEKYIIpHON GUBHKH U
TEPMOANHAMMUKH.

Pemrenne kauecTBEHHBIX 3314 C
OIIOPOM Ha U3YUYEHHBIE B Pa3/Ieie
«MonekynsapHas pusuka u
TEPMOAMHAMMKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HuUecKue
SIBJICHUSL.

Pabora B rpynnax npu aHanuse
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB
nH(pOpMaLIUY 1O TeMe

[IpoBeneHue 3KCIIEpUMEHTA: U3MEPCHHE
OTHOCHUTEIILHOM BIIAYXHOCTH BO3/yXa.

O1eHka adOCOMIOTHBIX H OTHOCUTEIBHBIX
MOTPEIIHOCTEeH U3MEepEeHUN (PU3NIECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
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IEpEXOAbI

BEJIMYMH.

N3yuenune cBOMCTB HACHIIIIEHHBIX M1APOB,
CHoCc000B N3MEPEHUS BIAKHOCTU
Habmtonenue xunenus npu
IIOHMKEHHOM JIaBJIICHUM, HATPEBAHUS U
IJIABJICHUS] KPUCTAJUIMYECKOTO
BELIECTBA.

OObsiCHeHUE IPUHIIUIIOB ICHCTBUS U
ycIIoBUi 6€3011aCHOTO MCIIOJIb30BAHUS B
TOBCETHEBHOM KU3HHU TUTPOMETPA,
MICUXPOMETPA, KaJOPUMETpA.

N3yuenre TeXHOIOTHI MOTyYeHUS
COBPEMEHHBIX MAaTE€pUaOB, B TOM YHUCIIE
HaHOMAaTEPHUAJIOB.

Pemenue pacu€THbIX 3a/1a4 € SIBHO
3aJIaHHOM (PU3UYECKON MOJIEIBIO C
WCIIOb30BAHUEM YPABHEHUS TEIJIOBOTO
OanaHca.

Pemrenne kauecTBEHHBIX 3314 C
OIOpOI Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HuecKue
SIBJICHUS TIO TEME.

Pacnio3naBanue ¢puznyeckux SBIeHUN B
y4eOHBIX OIBITaX U OKPY>KAIOIIEH
KU3HU: AedopMalus TBEPIBIX Tell,
HarpeBaHue U OXJIAXKICHHUE TeT,
W3MEHEHHUE arperaTHbIX COCTOSIHUI
BEIIIECTBA U OOBSICHEHUE UX HA OCHOBE
3aKOHOB U ()OPMYI MOJIEKYIISIPHOMA
(bu3uKH.

Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH JJI IIOMCKa,
CTPYKTYPUPOBaHUS, UHTEPIIPETALIUU U
MpeACTaBICHUS HHOOPMAITUHU TIPH




Hroro no pazneny

Paznea 4. JIEKTPOJUHAMUKA

24

MOJrOTOBKE COOOIIEHHI O TIPUMEHECHUN
3aKOHOB MOJICKYJISIPHOM (py3uKH 1
TEPMOAMHAMHUKH B TEXHUKE U
TCXHOJIOI'UAX

41

DNeKTpocTaTuKa

10

[IpoBenenue 3KCrIepUMEHTa: U3MEPEHHE
3JIEKTPOEMKOCTH KOHECHCATOpA.
OneHka aOCONIIOTHBIX U OTHOCUTENBHBIX
MOTPEUTHOCTEN U3MEpEeHNH (Pru3nyecKux
BEJIMYUH.

N3yueHne npuHIMIIOB NEUCTBUSA
JIEKTPOCKOIIA, IEKTPOMETPA,
KOHJIeHcaropa. V3yueHne npuHIUIIOB
IEUCTBUA

1 YCJIOBUI 0€3011acHOT0 MPUMEHEHHS B
IIPaKTUYECKON KU3HU, KOIIUPOBAILHOTO
anmapara, CTpyMHOro IpuHTepA.
PaccmoTpenue pusnueckux OCHOBaHUN
3JIEKTPOCTATUYECKOMN 3aIIUThI U
3a3eMJICHHS AJIEKTPOIIPUOOPOB.
Pemenue pacuéTHbIX 3a1a4 ¢ IBHO
3a/laHHOM (PU3MYECKON MOJIENbBIO C
HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
(opMyIT 3TEKTPOCTATHKH.

Pemrenne kauecTBEHHBIX 3a/1a4 C
OIIOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3HUecKue
SIBJIIEHUS DJIEKTPOCTATUKH.
PacnioznaBanue ¢pusnyeckux sBIEHUN B
y4EOHBIX OIBITAX U OKpYXKarolen
KU3HU: DJIEKTPU3ALIUS Tel,
B3aUMOJICHCTBHE 3apsiIOB U OOBSICHEHUE
WX HAa OCHOBE 3aKOHOB U (hOpMYIT

bu6mmoreka [IOK
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JNEKTPOCTATUKH.
Onucanue U3y4eHHbIX CBONCTB
BELICCTBA U MIEKTPUUYECCKUX SABJICHUH C
WCTOJIb30BaHUEM (PU3MUYECKHUX BEJINYHH:
MEKTPUYECKUH 3apsill, HAIPSKEHHOCTD
JEKTPUYECKOTO T10JIs,

IIOTEHIIAAJI, PA3HOCTb ITOTCHIIUAJIOB,
3JIEKTPOEMKOCTb.

Ananu3 pu3NYecKUxX MpoLeccoB U
SIBJICHUH C UCIOJIb30BaHUEM
(u3NYEeCKUX 3aKOHOB: 3aKOHA
COXpaHEHHUs IEKTPUUYECKOTO 3apsiia,
3akoHa Kyiona.

Pabora B rpynnax npu aHanuse
JIOTIOJIHUTEIbHBIX UCTOYHHUKOB
nH(pOPMAIIUU U TOATOTOBKE COOOIICHHIA
O IIPOSIBJICHUU 3aKOHOB 3JIEKTPOCTATUKU
B OKpY’KaroIlel KU3HU U IPUMEHEHUH
UX B TEXHUKE

4.2

ITocTosiHHBIH
AIIEKTPUYECKUI
ToK. Toku B
Ppa3IMYHBIX
cpenax

12

IIpoBeneHue sKkcriepuMeHTa: U3y4eHUE
CMEIIaHHOTO COCTMHEHHS PE3UCTOPOB;
n3mepenue JJIC ncrouHrka Toka u ero
BHYTPEHHETO CONPOTHBIICHHS,
HaOJI0ICHNE 3IIEKTPOJIN3A.

Onenka abCONIOTHBIX U OTHOCUTENIBHBIX
MOTPELIHOCTEeN U3MepeHui puznyeckux
BEJTMYHH.

OOBsicHeHHE PUHIIUIIOB IEHCTBHS U
ycJIOBUI 06€3011acCHOr0 MPUMEHEHUS
amIiepMeTpa, BOJIbTMETpa, peocTara,
HCTOYHHUKOB TOKA,
JNEKTpOHArpeBaTENbHBIX U
AJEKTPOOCBETUTENBHBIX TPUOOPOB,
TEPMOMETpPA COMPOTHBIICHUS,

bu6mmoreka [IOK
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BAaKyyMHOTI'O J10/1a, TEPMUCTOPOB U
(hOoTOPE3UCTOPOB, MOIYIIPOBOTHUKOBBIX
JIM0/10B, TAIbBAHUKH.

Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO
3a/IaHHON (PU3UYECKON MOJIETIBIO C
KCII0Ib30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyn Tembl «ITocToSTHHBIIH
JJIEKTPUYECKUNA TOK.

Pacnio3naBanue pu3ndeckux sSBJICHUN B
y4eOHBIX OIBITaX ¥ OKPYKaIOMIeH
YKU3HU: SJIEKTPUUYECKAs IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MAarHuTHOE JIEUCTBUS TOKA.

AHanu3 3NMeKTPUYECKUX SBJICHUN U
MPOLIECCOB B LIEMSAX MOCTOSSHHOI'O TOKA C
KCIIO0JIb30BaHUEM 3aKOHOB: 3aK0H OMa,
3aKOHOMEPHOCTH MOCJIEI0BATEIBHOTO U
MapajuieIbHOTO COCTUHECHHUS
MIPOBOJHUKOB, 3aK0H J[xoyisa-JleHna.
Ornrcanne U3yuyeHHBIX CBOMCTB BEIIECTB
U DJIEKTPUYECKUX SIBIEHUH C
HCTIOIb30BaHUEM (PU3MUECKHUX BEJIUYHUH:
3JIEKTPUYECKUN 3aps]l, CUila TOKa,
AJIEKTPUUYECKOE HAMPSHKCHHE,
3JIEKTPUUYECKOE CONPOTUBIIEHUE,
paszHocTh notenimanos, IJC, padota
TOKa, MOIIIHOCTb TOKA.

Hcnonb3oBanne nHGOpMaMOHHBIX
TEXHOJIOTH JIJIsl IOUCKA,
CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN U
npecTaBieHus] HHQOpMAIUK TIPH
MOATOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB MIOCTOSIHHOT'O TOKa B TEXHUKE U
TEXHOJIOTHSIX




Uroro no pazneny 22
PesepBHoe Bpems 2
OBILEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




Ne i/

Pa3zpen 1.

11 KJIACC

HauMenoBanue
pa3aesioB U TeM
NporpamMMbl

KoaudecTBO 9acoB

KonTpoabHbl

Bcero
e padoThbI

IJIEKTPOAUMHAMHUKA

IIpakTHYeckue
padoThI

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1

MarnuTHO€ none.
ONEeKTPOMarHuTH
ast MHIYKIUs

11 1

[IpoBeaeHue 3KCrIepUMEHTa: U3yYeHUE
MAarHUTHOTO TOJISI KaTYIIKH C TOKOM;
HCCIICIOBAHUE JICHUCTBUS OCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIICIOBAHUE SIBJICHUS
ANEKTPOMArHUTHOW UHIYKITHH.
Onenka a0COIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTEH
M3MEpEHUN (PU3NICCKUX BEITHYHH.
OObsicHEeHHE TTPUHITUIIOB ACHCTBUS U
yCIIOBHI 0€30MaCHOTO MPUMEHEHUS
MMOCTOSIHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, JIEKTPOJIBUTATEII,
YCKOPUTENEH JIeMEHTapPHBIX YaCTHII,
WHAYKIIMOHHOM TEYH.

Pemenne pacuéTHbIX 3a7a4 Ha
MpUMEHEHHE (OPMYIT TEMBI
«MarautHoe nojue. DIeKTpOMarHuTHas
WHTYKIIHS.

Pemenue kaueCcTBEHHBIX 3a7a4 C
ONOpOI Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUecKue
SBJIEHUS TEMbI «MarHuTHOE T0JIE.
DNeKTpOMarHuTHAS WHIYKIIHS.
Ornpezenenne HaMpaBIeHUS BEKTOPA
WHIYKIIAA MarHUTHOTO TIOJISt
ITPOBOIHUKA C TOKOM, CHJIBI AMIiepa U

bubmmoreka IIOK
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cuibl JlopeHua.

PacnioznaBanue Gu3NYECKUX SBICHUH B
y4eOHBIX OIBITaX U OKpY>Karolei
YKU3HH: B3aUMOJICHCTBUE MAaTHUTOB,
3JIEKTPOMArHUTHASI UHAYKIIMS,
JIECTBUE MarHUTHOTO TIOJIS HA
MIPOBOJIHUK C TOKOM M JIBHXKYLIUICS
3apsa.

AHanu3 3JeKTPOMarHUTHBIX SIBJICHUH C
WCIIOIb30BaHUEM 3aKOHA
3J€KTPOMarHUTHON MHIYKIHUU.
OnucaHue U3y4eHHbIX CBOMCTB
BELLECTB U AEKTPOMArHUTHBIX
SIBJIEHUW C UCIIOJIb30BAHUEM
(bU3MYECKUX BEIIUMYNH: UHTYKIUS
MAarHUTHOTO TOJIs, cuia AMiiepa, Cuiia
JlopeHla, MHAYKTUBHOCTD KATYIIKH,
SHEPTHSI IEKTPUUYECKOTO U
MAarHUTHOTO MOJIEH

Hroro no paszneny 11

Pazgen 2. KOJIEBAHUS U BOJIHBI
HccnenoBanue napameTpoB
KosiebaTeabHON CUCTEMBI — Iepuo/ia,
9aCTOTBI, aMILUTATYIBI B (Pa3el
Kosie6aHui (MPYXUHHBIN W/unn
MaTeMaTHYECKUI MasTHUK).

Mexanuyeckue u Habmonenue 3atyxatoniux kojebanuit. = bubnuoteka [IOK
2.1 AIEKTPOMArHUTH 9 HccnenoBanue CBOMCTB BRIHYKICHHBIX | https://m.edsoo.ru/7f41c9

pI€ KOJIEOaHUS

KoJIe0aHuii.

Hab6mronenue pezonanca.
[IpoBeneHue sKkciepuMeHTa:
HCCIIeIOBAaHKE 3aBUCIMOCTH TIEPHO/Ia
MaJbIX KoJieOaHuii Tpy3a Ha HUTH OT
JUTHHBI HUTH U MacChl TPy3a;

7c



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

HCCe0BaHUE TIEPEMEHHOTO TOKa B
LICTIH U3 IIOCJICI0BATEIIFHO
COCTMHEHHBIX KOHJECHCATOPA, KaTYIIKH
U pe3ucTopa.

O1ieHKa aOCOJIIOTHBIX U
OTHOCUTEIBHBIX MOTPEITHOCTEHN
M3MEPEHUH (PU3HMYECKUX BEIIUYHH.
OOBbsiCHeHVE IPUHIIUIIOB ICHCTBUS U
yCJIOBHI 0€301MacHOT0 MPUMEHEHHS
3JIEKTPUYECKOTO 3BOHKA, FreHepaTopa
MePEMEHHOTO TOKA, JIMHUI
3neKTpornepenad. Pemenne pacu€THhIX
3a/1a4 C SIBHO 3aJIaHHON (hU3UIECKOM
MOJIENIBIO C UCHOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (OpMYI,
OITMCHIBAIOIINX MEXAHUYCCKUEC U
3JICKTPOMAarHUTHBIC KOJICOaHMS.
Onuncanue MEXaHUYECKUX U
ANEKTPOMArHUTHBIX KOJIEOaHH ¢
HCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: IEPHO]I U 4acTOTa
KojeOaHuil, aMmuTyaa 1 gasza
KoJeOaHui, 3apsil U CUJIa TOKA B
TapMOHHMYECKHUX DJIEKTPOMArHUTHBIX
KOJIE0aHUIX.

Pemenne kauecTBEHHBIX 3a7a4 C
OMOpOIl HAa U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OTHCHIBAIOIIINE
MEXaHUYECKHUE U JIEKTPOMAarHUTHbBIE
KoJIeOaHus.

PaGora B rpynmax npu rIiaHUPOBAHHH,
MPOBEACHUHU ¥ HHTEPIIPETAIIUN
pe3yAbTAaTOB OMbBITOB, U aHAJIN3E
JIOTOJTHUTEIBLHBIX HCTOUYHUKOB




nH(dOpMaLIUY IO TeMe

2.2

Mexannueckue 1
3JIEKTPOMArHUTH
bI€ BOJIHBI

N3yuenune oOpa3oBaHus u
pacnpoCcTpaHEeHUs MONEPEYHBIX U
poAobHBIX BoJH. Habnronenue
OTPaKEHUSI U MIPEIOMIICHUS,
nHTepdepeHny U AUPpaKIun
MEXaHUUYECKHUX BOJIH.

HabmroneHue cBsi3u rpOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUIMTYAON U
4acTOTOU KosieOaHui, 3ByKOBOTO
pe3oHaHca.

HccnenoBanue cBONCTB
JJIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE,
IIPEIOMIIEHUE, OJISIPUA3ALINS,
Judpaxkuus, UHTepQepeHL .
N3ydenue ycioBuil U3I1y4eHHUs
AJIEKTPOMAarHUTHBIX BOJIH, B3aUMHOM
opueHTanuu BekTopoB E, B, v B
3JIEKTPOMAarHUTHOMN BOJIHE.

N3ydyeHne npuMeHeHUs
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

OObscHEHNE TPUHLIUIIOB IEHCTBUS U
yCI0BUIA 6€30MaCHOT0 MPUMEHEHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
yJIBTPa3ByKOBOW JUAarHOCTUKHU B
TEeXHHUKE U METUIMHE, pajapa,
paauonpuéMHUKA, TEIEBU30Pa,
aHTeHHbI, Tenedona, CBU-neun.
Pemenue pacuéTHBIX U KaUECTBEHHBIX
3a7a4 C OMOPOM HA W3YUYECHHBIE 3aKOHBI
U 3aKOHOMEPHOCTH, ONHCHIBAIOLINE
pacnpocTpaHeHUuEe MEXaHUYECKUX U
AJIEKTPOMAarHUTHBIX BOJIH.

bubnunoreka LIOK
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Hcnons3oBanre HHPOPMAITMOHHBIX
TEXHOJIOTHH IS IOMCKA,
CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN U
npecTaBicHus] HHQOpMAIUK TTPH
HOIATOTOBKE COOOIIEHUI 00
WCIIOJIb30BAHUU DIIEKTPOMATHUTHBIX
BOJIH B TEXHHKE.

VYyactue B guckyccuu 00
3JICKTPOMArHUTHOM 3arpsi3HCHUH
OKPYKaIOILEH Cpeibl.

PaGora B rpynmax npu riaHupOBaHHH,
MIPOBEJICHUYU W UHTEPIIPETAINH
PE3yJIbTAaTOB OIBITOB U aHAIIN3e
JIOIIOJTHUTEIBHBIX HCTOYHHUKOB
WH(pOPMALIUH 10 TEME

2.3

Onruka

10

N3yueHue sABIEHUS OTHOTO
BHYTPEHHETO OTPaKEHUSs, €T0
MIPUMEHEHHUSI B CBETOBO/IE.

N3ydeHue Moaenein MUKpOCKOIIa,
TEJIECKOIIA.

[Tonyuyenue crekTpa ¢ TOMOIIBIO
PU3MBI U JUPPAKIUOHHONW PEIIETKH.
N3mepenne nokasaresns npeioMIeHUs
crekna. MccnegoBanue CBONCTB
n300pakeHu

B JInH3aX. OOBsACHEHNE PUHIIUIIOB
JEHCTBUS U yCIIOBUI 0€3011aCHOTO
MIPUMEHEHHUSI OUKOB, JTYIIBI,
(dhoToanmapara, MpOEKIIMOHHOTO
anmnapara, MUKpOCKOIIa, TEJIECKOIIa,
BOJIOKOHHOM ONTHKH, TU(PAKIIMOHHON
PEIIETKH, MOJIAPOUIA.

Pemenne pacuéTHbIX 3a1a4 ¢ IBHO
3a/laHHOM (PU3MUECKON MOJIENBIO C

bubnuoreka [{OK
https://m.edsoo.ru/7f41c9
7c



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

Hroro no pazneny

24

WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopMyII TEOMETPHUYECKON ONTUKH.
[Toctpoenue u onucanue
n300pakeHus], CO3/1aBaEMOT0 TIIOCKUM
3€pKaJioM, TOHKOU JINH301.
Paccmorpenue npenenos
MIPUMEHUMOCTH T'€OMETPUIECKON
OIITHKH.

PacnioznaBanue ¢puznyeckux SBICHUN B
OTIBITAaX U OKPYIKAIOIIEH JKU3HU:
MPSIMOJIMHEIHOE pacIpOCTpaHEeHHE
CBETa, OTPAXKECHHE, PEIIOMIICHHE,
uHTepdepeHus, Tuhpakius 1
MOJISIPU3ALINsS CBETA, IUCIIEPCHUS CBETA.
N3yyenue ycrnoBuit HaOII0AeHUS
MaKCHMYyMOB 1 MUHUMYMOB B
UHTEpPEePEHIIMOHHON KapTHHE

OT IBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHUKOB.

VYcaoBue HAOIIOAEHUS TI1aBHBIX
MaKCHUMYMOB TP TaICHUU
MOHOXPOMAaTHUYECKOTO CBETA Ha
TUGPAKIIUOHHYIO PEHIETKY.

AHanu3 ONTUYCCKUX SBICHUH C
UCIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO pacTpOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI TIPEJIOMIICHUS CBETA.
OnucaHue ONTHYECKHUX SBICHHM C
HCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: (POKYCHOE pacCTOSIHUE U
ONITUYECKasi CHJIA JINH3BI

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH




3.1

OCHOBBI
CIelranbHON
TEOPUH
OTHOCHUTEIBHOCTHU

Hroro no pazneny
KBAHTOBAS ®U3UKA

Pazpea 4.

4

Penienne kauecTBEHHBIX 337134 C
ONOPOM Ha U3YUEHHBIE MTOCTYJIATHI
CTO.

Hcnosnb3oBanne HHOOPMAIIHOHHBIX
TEXHOJIOTUH IS TIOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETAIIMU U
MPECTaBICHHUS WHPOPMAIIUHU TIPU
MOJITOTOBKE COOOIICHHI O IpaHUIIaxX
MPUMEHUMOCTH KJIACCHYECKON
MexaHuku u ocHoBax CTO

bubnunoreka LIOK
https://m.edsoo.ru/7f41c9
ic

41

OIIEMEHTHI
KBAaHTOBOU
OIITUKU

Hab6monenue horoaddekra Ha
YCTaHOBKE C IMHKOBOW IJTACTHHOM.
HccnenoBanue 3aKOHOB BHEIIHETO
dotorddekra.

OObscHeHHE OCHOBHBIX MPUHIIUIIOB
JEHCTBHSI TEXHUYECKUX YCTPOMCTB,
TakuX Kak: poTosneMeHt, GoToaTIuK,
coJIHeUHas OaTapesi, CBETOIUO; U
yCIOBUH UX 6€30MaCHOTO MPUMEHEHUS
B NIPAKTUYECKOU KU3HMU.

Pemenue pacy€THbIX 3a1a4 C IBHO
3aIaHHON (PU3UYECKON MOJIETIBIO C
HCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
(hopmys KBAaHTOBOM OTITHUKH.

Pemenne kauecTBEHHBIX 3a7a4 ¢
ONOpOI Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAaHTOBOM OINTHKH.
PacnioznaBanue ¢pusnyeckux sBIEHUN B
y4EOHBIX OIBITAX:

(doToanexTpuyeckuit 3QPeKT, CBETOBOE
JTaBJICHHUE.

Onucanue U3y4eHHbIX KBAHTOBBIX

bubnuoreka [{OK
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4.2

4.3

CrpoeHue atoma

ATOMHOE S1pO

SIBJICHUI U TIPOLIECCOB C
UCTOJIb30BaHUEM (PU3HUECKIX
BEJIMYMH: CKOPOCTh
QJICKTPOMAriMuTHBIX BOJIH, JJIMHA
BOJIHBI U 9AaCTOTa CBETA, YHEPTUS U
uMnyibe GoToHa

Nzydenne momenu omnbita Pesepdopna.

[IpoBenenue sxcrepuMeHTa 1o
HaOJIIOICHUIO JIMHEHYATOTO CIIEKTpa.
Onenka abCONMIOTHBIX U
OTHOCHUTEIILHBIX TTOTPEITHOCTEH
U3MepeHull PU3NYECKUX BEITHUKH.
Nzydyenne momenu aroma: ToMcoHa,
IJIaHETapHOU MOJIETIN aToMa, MOJIETTH
aroma bopa.

N3ydenue criekTpa ypoBHEH SHEPTUH
aToma Bojiopoaa. OObsICHEHHE
MPUHLHUIIOB JEHCTBUA U YCIOBUM
0€30MMacHOr0 NPUMEHEHUS
CIEKTPOCKOIa, Jla3epa, KBAHTOBOTO
KOMITBIOTEpA.

Pemenne kauecTBEHHBIX 33124 C
OIOpOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUecKue
siBiIeHUS 110 TeMe «CTpoeHue aTomay.

Pacno3HaBanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUH B

y4eOHBIX OIbITaX: BO3HUKHOBEHUE
JUHENYaTOro CHeKTpa U3IyUeHHUs.
AHann3 KBAaHTOBBIX MPOLIECCOB U
SIBIICHUH C UCIIOJb30BaHUEM
noctynatoB bopa

N3yueHne sKkCiepruMeHTOB,
JTIOKa3bIBAIOIINX CJI0KHOCTh CTPOCHUS
ATOMHOTO SIApA.

bubnuoreka [{OK
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HccnenoBanue TpekoB yacTHll (110
TOTOBBIM (poTOrpadusim).

W3ydenue saepHbIX CUIL, IEPHBIX
peaKkuuii CUHTE3a U pacnaja,
TEPMOSICPHOTO CHUHTE3A.

N3yueHne HyKIIOHHOW MOJENH sApa
['eitzenbepra-lBaneHko.

OOBsicHeHHE yCTpOicTBA U
IIPUMEHEHHUSI TO3UMETPA, KaMEPbI
Bunbcona, simepHoro peakropa,
aTOMHOI OOMOBI.

Pemenue 3agau ¢ onopoit Ha
IIOJIyYE€HHBIE 3HaHMsI, B T.4. O 3apsle U
MaccOBOM YHCJIE si/Ipa.
Pacnio3naBanue gpu3nueckux sBJICHUN B
y4eOHBIX OIBITAaX U B OKPYXKAIOIIEH
JKU3HU: ECTECTBEHHAs U UCKYCCTBEHHAs
PaaMOaKTUBHOCTD.

OnucaHue KBaHTOBBIX SBJICHUN U
MIPOLIECCOB C UCIOJIb30BAHUEM
(U3NYECKUX BETUYUH: IEPHOA
MoJIypacnaja, SHEprus CBSA3H aTOMHBIX
anep, neeKT Macchl aapa.

AHanu3 IpoIeccoB U SIBJICHUM ¢
HCII0JIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUS
INEKTPUYECKOTO 3apsJia, 3aKOH
COXpaHEHHs MacCOBOI0 YHCIIA,
noctynartsl bopa, 3akoH
PaAMOaKTUBHOIO pacraja.

VYyacTue B paboTe Kpyriioro cTonia
«DyH1aMeHTaIbHbIE B3aUMOIECUCTBHUS.
EnuncTBO pu3nueckoif KapTUHBI
MHUpay.




Hroro no pazneny

Pasnea 5.

IQJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

15

Hcnons3oBanre HHPOPMAITMOHHBIX
TEXHOJIOTHH IS IOMCKA,
CTPYKTYPUPOBAHUSI, HHTEPIPETAIIUU U
npecTaBicHus] HHQOpMAIUK TTPH

IIOAT'OTOBKE COO6H.[CHI/II‘/'I O IIPUMCHCHHUHN

3aKOHOB KBAaHTOBOW (DPM3UKHU B TEXHHUKE
U TEXHOJIOTHSX, SKOJIOTHYECKUX
aCIIEKTaxX s AEPHOU dHEPIeTUKHU

5.1

OJeMEeHThI
aCTPOHOMUU U
acTpopU3NKH

ITonroroBka cooOwmenuit 00 3Tamax
pPa3BUTHUSL aCTPOHOMUU, O TIPUKIIATHOM
U MUPOBO33PEHUYECKOM 3HAUEHUU
ACTPOHOMUH, O METOJAX MOJTyYEHUs
Hay4HbIX aCTPOHOMUYECKUX 3HAHUM,
OTKPBITUSIX B COBPEMEHHOM
aCTPOHOMHUHU.

N3yueHnne cOBpeMEHHBIX
MPEACTABICHUI O MPOUCXOKACHUU U
spoaronuu CoJIHIIA U 3BE3I.
N3yueHue TUIIOB rajlakTHK,
paauorajakTUK ¥ KBa3apoB.
N3yuenue aBmxeHns HEOECHBIX Te,
9BOJIIONNH 3BE31 M BeelneHHoid,
MPOLIECCOB, MPOUCXOAIINX B 3BE3/aX,
B 3BE3JHBIX CUCTEMAX, B
MEXKTaIaKTUYECKOU cpejie,
MacIITabHOM cTpYKTypbl Beenennoif.
OO6mpscHenue pacmrpenus Beenennoi
Ha OCHOBE 3aKoHa Xa00:a.
[ToaroroBka k 00CYXIEHUIO
HEpENICHHBIX TPOOJIEM aCTPOHOMHUH.
[IpoBenenue HabIIOACHMIA
HEBOOPYKEHHBIM I'T1a30M C

bubmnoreka IIOK
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Hroro no pazgeny 7

Pa3pea 6.

OBOBIIAIOIIEE IIOBTOPEHUE

HCIIOI30BaHUEM KOMITBIOTEPHBIX
NPUIIOKEHUN JIJI ONIPEAECIEHUS
MOJIOYKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CEeBEpHOTO MOMyIIapus U
SIPKHUE 3BE31BL.

[IpoBeneHue HAOIIOACHHI B TEIECKOIT
Jlynel, mianer, Mueunoro IlyTu.
VYyacTue B JUCKYCCUHU O HEPEIIEHHBIX
npobieMax acTpOHOMUHU

VYyactue B AUCKYCCUU O POIU (PUUKH
Y aCTPOHOMUU B Pa3IMUYHBIX chepax
JIEATEILHOCTH YEJIOBEKA.

IToaroroBka cooOuieHui 0 MecTe
(bu3NYeCKOi KapTUHBI MHpPA B PSIY

Ob6o06mraromee COBPEMEHHBIX TPE/ICTaBICHUH O bubmmorexa HOK
6.1 4 https://m.edsoo.ru/7f41c9
IIOBTOPEHHE MIPUPOJE. 7
Brinonnenue yueOHBIX 3a1aHUN, -
JEMOHCTPHUPYIOIIHUX OCBOEHUE
OCHOBHBIX TTOHSITHH, (PU3NICCKUX
BEJIMYMH U 3aKOHOB Kypca ¢pusuku 10—
11 xmaccoB
Hroro nio pazgeny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68 4

YACOB I10 [TIPOT'PAMME
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