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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanum,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
HaY4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTaraM OOY4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb pEaTH3alMU MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE IIEJIM M3yYeHHs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEGHUS Kypca (HU3UKU: JIMYHOCTHBIC, METallpeIMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUpPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» no rogam o0yueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe SHEepreTHKH, TPaHCIOpTa, OCBOEHUS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. 3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATHh HAyYHBII METO]I TO3HAHUS NPH BBIOJHEHUH MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY kypca (hu3uKH 17151 yPOBHS CpelHero o01iero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoib30BaHHEe T'yMaHUTapHOTO
noTeHIuana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3KMKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U SKOJIOTMYECKMMHU ITPOOIEMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEeXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs NpoOJIeM pPallMOHAIbHOTO IPUPOIONIONIB30BAaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (M3MKH Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABISIOTCS  (pu3uUeckue Teopuu ((popMHpPOBaHHWE NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢u3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, Ui ONUCAHHS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOX0 B Kypce (DU3UKU pean3yeTcs MPEexe BCEro 3a CuéT
OpraHu3alK 3KCIEPUMEHTAILHONW NesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIHMCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIabOpaTOpHBIX padoT,
IOPOBOJUMBIX JJIsI KOHTPOJSI M OLEHKH, OCYLIECTBIISETCS y4YacTHUKaMH OOpa30BaTebHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUNIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHMs 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAaHOBKY OIIBITOB IO IPOBEpKE
HPEJIOKEHHBIX THIIOTE3.

Bornbiioe BHUMaHUE yAENsSeTCS PEIICHUIO PAacUETHBIX U KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUISL PaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4M C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIIME HPUMEHSTh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOIO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pas3zenoB. s KayecTBEHHBIX 3ajjau IPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHWE MPOTeKaHWs (U3UYECKUX SBICHUH M TIPOIIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TtpeboBaHusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YPOBHE CpPETHETO
o0uiero oOpa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NMpEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(GU3UKU T0JKHO OBITH HEOOX0AMMOE J1IAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMe I10
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil AJisi HUCCIIEOBaHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOECIeYMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcsi. Temarndyeckue KOMIUIEKTHI JaOOPAaTOPHOrO OOOPYAOBAaHMS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU 1IENISIMU U3Y4YeHUSI GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYyYaloUMXCSd K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;



dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ylbTaTa U3Y4YCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOJIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GUMKU ISl Pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTUH.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJICKYISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
dbusznyecKkux SBJICHWM B TPUPOJE U Ui NPUHATHS TNPAKTHUECKUX PpELICHHH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHE CIIOCOOOB pEHICHUs] Pa3IMYHBIX 33Jad C SBHO 3aJaHHON (u3Mveckoin
MOJIENBIO, 3a7ad, TOJPa3yMEBAIONIMX CAMOCTOSTENbHOE CO3JaHue (HU3HUECKON
MOJIEIN, aJIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MYECKMX OCHOB W TPUHIIUIIOB JCUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJOTHYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPEY;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEPUMEHTOB, aHalu3a M  UHTEepOpeTandd  HH(pOpManuu,  OIpeeseHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTara;

CO3/1aHU€ YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKON, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 0oOpa3oBaHUS
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gusmnke nepeyeHs Jad0paTOPHBIX U MPAKTUUECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIETaeT BHIOOp MpPOBEACHUS J1a0OpaTOpHBIX padoT u
OTIBITOB C YU4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MogenupoBanue Gpu3nueckux sBIeHUN U nporeccoB. Hayunble runores3sl. Ousnueckue
3aKOHBI ¥ TeOpHH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Poip m Mmecto ¢u3uku B (GOPMHPOBAHHMU COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B
IIPAaKTUYECKON NEeATEIbHOCTH JIIOICH.

Jlemoncmpayuu

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

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHe. OTHOCUTEIBHOCTh MEXaHWYEeCKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIsl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHHe nepeMenieHud u
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHS MaTepUAIbHON TOUKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHu .

KpuBonuueiiHoe naBmxeHue. [[BUkeHHe MarTepUalbHOW TOYKH MO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTHUECKOE MPUMEHEHUE: CHUIOMETp, JBUKEHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NTepeIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBHUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3yuenne HepaBHOMEPHOTO BYXKCHHUS C IIEJIBIO OTMPE/ICTICHUS MTHOBEHHON CKOPOCTH.

WccnenoBanne  COOTHOMICHHMsSI  MEXIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. IlepBoiit 3akoH HeroToHa. IHepLManbHbIE CUCTEMBI
OTCU€TA.



Macca tema. Cuna. IlpuHnumn cynepno3unuu cuil. Bropoit 3akoH HerooTona st
MaTepUaIbHOMN TOUKHU. TpeTuit 3akoH HproToHa 711 MarepralibHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUsS U cuiia TpeHus nokos. Kosgduuuent tpenus. Cuiia conpoTuBICHUS
IIPU JIBUKEHHUU TENa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpallaTeiabHOE ABMKEHHE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cunbl. YcnoBus paBHOBecHs
TBEPIOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUUYECKOE NPUMEHEHUE: MOJIMIMIHUKY, IBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLHH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

BTtopoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U aJACHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

N3yueHue aBr>xkeHUs OpycKa 110 HaKJIOHHOM MJIOCKOCTH.

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

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKkoHbl COXpanHeHUn 6 MeXaHUKe

Hmnynsc MaTepralbHON TOUKH (Tea), CHCTEMBl MAaTEpPUAIbHBIX TOUeK. MMmynbc cuibl n
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunetnueckast sHeprus marepuaibHOM TOUkd. TeopemMa 00 M3MEHEHMM KUHETHYECKOH
DHEPIUH.

[TorenuunanbHas sHeprus. [loTeHnnanbHas S3HEPTrHs yIpyro AeOopMUPOBAHHOMN NMPY>KUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHLHMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIHMAJIBHBIX CHII C
W3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKkne yCTpOMCTBAa M NPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox moTeHIIMATLHON SHEPTUN B KUHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul



N3ydyeHne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHI CHJIBI C W3MEHEHHEM MEXAaHWYECKOW JSHEpPruu Teia Ha
pUMepe PacTSHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mouekyasipuasi pu3uka u TepMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHUE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHUS UM B3aUMOJICHCTBUS UYACTHI]
BeulecTBa. Mojenu CTpOEHHMsS Ta30B, XUAKOCTEW U TBEPABIX Te€l U OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABoraspo.

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

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-KUHETHUECKOH TEOPHUH
ujeanpHOro rasa. AOCOJIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM sHepruu
TEIJIOBOTrO JBM>KeHMs vactull rasza. lllkana Ttemneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omporecchl B Uae€albHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbpIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeEIlecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AP PY3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopens onbita IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mopaenb, HUTIOCTpUpYIOLIAs MPUPOIY JABJIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuiui sxkcnepumenm, nabopamopnule pabomoi

Omnpenenenne Macchl BO3JyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIEPATYypbl BO3/1yXa B HEM.

Hccnenopanue 3aBUCUMOCTH MEXy ITapaMeTpaMH COCTOSIHUSA Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ m3MeHeHus. KomndyecTBo TemnoTsl U pabota. BHYTpeHHss SHEPTUsi 0JTHOATOMHOTO
UJIealIbHOTO Ta3a. Busl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JTyUCHHUE. Y A€IbHas
TEIJIOEMKOCTh BelecTBa. Koan4yecTBo TEIIIOTHI ITPH TEIUIONEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHenue
MEePBOTr0 3aKOHA TEPMOAMHAMHUKY K H3ompoiieccaM. I padudeckas nHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh mpoieccoB B MpUpoIe.

Tennossie MamuHbL. [I[puHIMIBL eHCTBUS TEIIOBRIX MamtuH. [IpeoOpa3zoBanus sHEpTUM B
TeIIOBBIX MammmHaxX. KoaddunueHT monesnoro nerctus terioBor MamuHbl. [{ukn Kapho u
ero Ko3((HUIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHUYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTATENlb BHYTPEHHErO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEH HSHEPIUU Tella MPU COBEPIIEHUH pPabOTHI: BBUIET MPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOr'O BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

M3MeHeHne BHYTpEHHEH sHepruu (TeMIieparypsl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIITHBIM OTHHBOM).

Mopenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne wu KoHAeHcamws. Mcmapenwne u  kureHue. AOCONOTHasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayXxa. HacklleHHbI nap. Y aenpHas TeIoTa napooopa3zoBaHus.
3aBUCUMOCTb TEMIIEPATYphl KMUIIEHUS OT JaBJICHMUS.

Teépnoe Teno. Kpucramnmueckue n amopdHbIe Tesa. AHU30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenune u Kpucramnuzauus. Y jeibHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHeHUe TeII0BOro H6asaHca.
TexHu4yeckne yCTpPOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX MarcpuaioB, B TOM HHUCIIC
HaHOMAaTCpUuaJiOB, U HAHOTCXHOJIOI'UU.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBA.
JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomol

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pasnen 4. DaekTpoanHaMuKa

Tema 1. Inexkmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYecKuid 3apsna. JIBa Buga dSIEKTPUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUDNIEKTPUKH U MOTYIPOBOJAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOT 0 3apsija.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpUyecKHil — 3aps.
Onekrpuueckoe mone. Hanpsok€HHocTh anexTpuuyeckoro mofs. [lpuHuun cynepno3unuu
ANEKTPUUECKUX NoJiel. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun oanekrpocratmueckoro mois. [loTeHuwman. Pa3HOCTE  MOTEHIMAJIOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J(uaaeKTpuueckas NpoOHUIaeMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOTO KOHEHCATOPA.

TexHuueckue yCTpOiCTBa M MPAKTUYECKOE NPUMEHEHME: DIIEKTPOCKOI, 3JIEKTPOMETD,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anrmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL JEHCTBUA 3JIEKTPOMETPA.

B3auMopeiicTBue HaIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEl.

IIpOoBOIHUKY B JIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAJM  ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U TUAIEKTPUYECKOU IPOHULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

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

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MOmHOCTb 3JE€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIAa U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIPOBOJAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBBIE TPUOOPHI.

ONEKTPUUYECKUII TOK B PACTBOpAax M paciulaBax »3JIEKTPOJIMTOB. DIEKTPOIUTHUECKAs
JUccoLranus. JNEeKTPOIIN3.

DneKkTpuueckuil Tk B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHu4eckue YCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTeibHble MPHOOPBI, 3IEKTPOOCBETUTENbHbIE
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
IIOJIYIIPOBOJJHUKOBBIN JUOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3MmepeHue cuibl TOKa U HaIIPSHKEHHUS.

3aBUCUMOCTh CONPOTHBIICHHS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUIOIIAIA
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COEUHEHUE POBOIHUKOB.

[Tpsimoe M3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOoTKOe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB IEKTPOIUTOB.

HckpoBo# pasps v IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSSI TPOBOMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yyeHnue cMEmaHHOr0 COCIMHEHNS PE3UCTOPOB.

W3mepeHne  JIEKTPOABMKYLIEH CWIBI HMCTOYHUKA TOKAa W €r0  BHYTPEHHEIO
CONPOTHUBIICHUS.



Hab6nronenue anexTpomusa.

MesxknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCyHIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnuvie nouwsimus, CBS3aHHBIE C HW3YYCHHEM METOAOB HAyYHOTO TTO3HAHMS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHkuus, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M MX MPOEKLIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe ABM)KEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TeII000MEH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJCKTPUUCCKHE SIBJICHUS B
JKHUBOM IPUPOJIE.

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

l'eoepaghus: BTaxXHOCTH BO3TyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue JBMXKEHUI C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTAaTelb BHYTPEHHErO CroOpaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIBHHUK, KOHAUITUOHED, TEXHOJIOTUH TOIYyUYEHHsI COBPEMEHHBIX MaTE€PHUaIoOB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpOCTaTHYecKass  3alluTa,  3a3eMJICHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, dJIEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPHUOOPHI, TaIbBAHHUKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuKa

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IOJIE.
Bekrop maruuTHONM MHAYKUMU. [IpUHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTiuHa TuHU MarHUTHON MHAYKLUHU TOJISl TOCTOSTHHBIX MAarHUTOB.

MaruautHoe moje mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMA MHIYKIIMM MarHUTHOTO MOJIs
JUIMHHOTO NPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJib U HaIllpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BHMKeHHE 3apsiKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHue anekTpoMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW HHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIMK Papazest.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMXKYIIAass Cuia WHAYKIUU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIAaTENbHO B OTHOPOJAHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIIMH. DJIEKTPOABUKYILASL CHJIa CAMOUHTYKLIUH.



ODHeprusi MarHUTHOT'O MOJIS1 KATYIIKHA C TOKOM.

DNIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHMM MHAYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Amniepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHne 3NeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJIEKTPOJBUKYILECH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 31€KTPOMArHUTHOM MHAYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpOMACHUMHbIE KONEOAHUA

KonebarenbHass cucrema. CBoOOoJHBIE MexaHMuYeckue KosebaHus. ['apmMoHMuYeckue
kosnebanus. Ilepmon, wactota, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuil MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KojeOaHuid. [IpeBpaiienue sHepruu
[IPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATHHOM
KoJIeOATeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JEKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTrUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIEeHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyX€HHBIE JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIl TOK. CHHYCOMJANBHBIA MTEPEMEHHBINM TOK. MOITHOCTh MEPEMEHHOTO TOKA.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAUE€HUE CUIIbI TOKA U HANPSKEHHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepemgaya W NOTPEOJIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE AEKTpodHepruu. KynbpTypa ucCnonab30BaHuUA
AIIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

TexHu4yeckne yCTpOMCTBA M MNPAKTUYECKOE TPUMEHEHHE: DSIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOrO TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKHUI
MasITHHK).

Habmonenue 3aTyxarommx KosiebaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusnorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpPsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM WHIYKTUBHOCTU W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HccnenoBanue 3aBUCMMOCTH TEpHUOJIa MaJIbIX KOJeOaHW rpy3a Ha HUTH OT IJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne nNepeMEeHHOTO TOKa B IENMH M3 MOCJIEIOBATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpoMacHUmMHble 60JIHbL

Mexanudeckue BOJIHBI, ycloBuUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHHs
W juuHA BOJHBL [lomepeuHple W mMpoaONbHBIE BONHBL MWHTepdepeHmus u mudpakius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JIyYEHUs 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHOl BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, MPEJIOMIICHUE, TMosipu3anus, audpaknus, wuHtepdeperius. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIUITBI paInoOCBA3H U TeJeBUIeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPEbl.

TexHU4ecKHue YCTpPOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPa3BYKOBas JIMarHOCTHKAa B TEXHHUKE W MEIUIIMHE, Pajap, PaauONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenegon, CBU-mneusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TOMEPEUHBIX U MPOJI0IbHBIX BOJH.

Konebmromieecst Te0 Kak KICTOYHUK 3BYKA.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue natepdepeHnu u AUPpaKkud MEXaHHUYECKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH W YacTOTOM
KoJIeOaHmi.

HccnenoBanne  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTpPa)K€HHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTepGepeHIIUs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pacipocTpaHeHHEe CBETa B OAHOPOJIHON Cpejie.
JIyud cBera. TOUEUHBIM UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHrne H300pakeHUN B TIIOCKOM
3epKare.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npesnoMienus. IlonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbId yros MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

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



ColOuparonue W paccewBalIImMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTUYECKasl CHJla TOHKOHM JUH3BL. [locTpoeHue n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3bL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH FT€OMETPHUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus cBera. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHHUS TIUIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBEeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M IPAKTHYECKOE IMPUMEHEHHE: OYKHM, Jiyna, (oToammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOEe pacHpoCTpaHEHHE, OTpPakeHUWE U MpernoMieHue cBera. Onruuyeckue
IPUOOPHI.

[TonHOE BHYTpeHHEe oTpakeHrue. Mojienb CBETOBOIA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mogenu MUKpOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepPEpeHITNN CBETA.

Hab6nronenue nqudpakuuu cBera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroienue nonsipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIBHOW TEOPUHM OTHOCUTEIBLHOCTH
['paHuibl IPUMEHMMOCTH KIJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTU: HMHBAapUAHTHOCTb MOJYJSL CKOPOCTH CB€Ta B BaKyyme, [MPUHLUI
OTHOCUTEIIbHOCTH DWHINTEIHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNE JJIUHBI.
DHeprusi U UMITYJIbC PEASITUBUCTCKOMN YaCTHULIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHULIBI. DHEPTHs TOKOSI.

Paszpnen 7. KanToBas pusunka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTOH. DHEPrHst U UMITYJIbC
dboToHa.
OtkpeiTne u wucciaenaoBanne Qororddexra. Omnbiter A. I. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s porordpdexra. «KpacHas rpanuna» gorospdexra.
Hasnenue cera. OnbitTel I1. H. JIeOenena.
XUMHAYECKOE NEUCTBUE CBETA.



TexHu4YecKkue yCTPOWCTBA M MpPAKTHYECKOE MpUMEHEHHe: (GOTOodaeMeHT, (POTOAATYUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeTo Gotodddexra.
Cseroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyyenue u norsomienne (GOTOHOB MPU MEPEXOJe aroma ¢
OJIHOTO YpOBHSl SHepruum Ha JApyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZOpPOJA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJIbHBIA aHAJIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbiX ClieKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HabGnronenue muHeRvyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOEGHHS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuo0akKTUBHOIO U3JIyUEHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paJuoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. HykimonHas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmaj. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBSI3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIEp.

Anepuwiii peaktop. TepmosinepHblii cuHTe3. IIpoGneMbl M MEepCHEKTHUBHI  SACPHOM
OHEPTreTUKU. JKOJOTUYECKHE ACIIEKTHI AI€PHON SHEPIETHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PErUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHaaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (hr3nueckoi KapTUHBI MUpA.

TexHUYECKHE YCTPOWCTBA M NMPAKTHYECKOE MPUMEHEHHWE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

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

Pa3zgea 8. JjieMeHTBI ACTPOHOMUM U ACTPOPUZUKH



Ortanbl  pa3BUTHS  acTpoHOMuM. lIpuknagHOe W MHPOBO33PEHUYECKOE  3HAYCHUE
aACTPOHOMHUH.

Bun 3Bé3aaoro HeOa. Co3Be3ausi, spKue 3BE3/bI, IIAHETH, KX BUAMNMOE IBHKCHUE.

ConHeynas cucrtema.

Connine. ConneyHas akTUBHOCTh. Mcrtounuk sHepruum CosiHIIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlUarpamma «CHEKTpaJbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJENI0BAaTENIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTaIbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u nmxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpaxX TaJaKTHK.

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

MacmrabHnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménapie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUST HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHoro nomnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTHYECKOW, COLMAIbHOW U
ATUYECKON cdepax [IesTEeIbHOCTH YeIOBEKa, pOJib W MECTO (U3NKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, poOib (u3Hueckoil Teopud B (HOPMUPOBAHUU
MpeJICTaBICHUI 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

Uzyuenune xypca ¢usuku 06azoBoro ypoBHs B 11 Kkiacce ocymiecTBISieTCS € Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTHKH, OHOJOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIOJeHUE,
AKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: penieHUE CUCTEMbl ypaBHEHHUH, TPUTOHOMETpHUUECKHE (YHKIIUHU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJAECTBO, BEKTOPHI U HX
MPOEKIIMA Ha OCH KOOPAHMHAT, CIIOKEHHWE BEKTOPOB, MPOU3BOJHBIC JJIEMEHTAPHBIX (YHKIIHM,
MpPU3HAKU TI0I00US TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIA N TUIOCKUX QUryp U 00bEMa Tel.

buonoeus: »nekTpuueckue SBICHUS B JKUBOW TPHUPOJE, KoJieOaTeIbHBIC IBUKEHUS B
KUBOW TIPUPOJE, ONTHUYECKHUE SIBJICHUS B KUBOW MPUPOJE, NCUCTBUE paaHAIlMA Ha >KUBBIE
OpraHU3MBl.

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

l'eocpaghus: mMarHuTHBIE TONIOCa 3€MJTH, 3aJIEKH MarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MMOBEPXHOCTH, MPEICKA3AHUE 3EMIIETPSICEHUI.



Texnonozus: TAHAN DJIEKTpOIEpesad, T€HEPaToOp MEPEMEHHOIO TOKA, 3JIEKTPOABUIATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHUEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAsI ONITHKA, COJTHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenue ydeOHOro mpenvera «®dusuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysIbTaThl OCBOEHMs yueOHoro mnpeamera «@Pu3MKay IODKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
NO3UIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPATULMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOIIEecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IPOLECCE Pealnu3alliid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromerocs Kak aKTMBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

NPUHATHE TPAJAULIMOHHBIX OOIIEUEIIOBEUYECKUX TYMAHUCTHUYECKUX U JIEMOKPATHYECKHX
IICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENBHOCTh B HMHTEpECax TIpa)<JIaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHICTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMHI 1 Ha3HAUYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOI U BOJIOHTEPCKOH J1eSTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIICHWBATh CHTYAIMI0 M MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B JIEITEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKIIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pAa3IUYHBIM cdepaM TpoPecCHOHATHHON NeSTENPHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIEC KU3HEHHBIE IIIAHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUH BCEU KU3HU;

6) IKOJIOrHYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHME TJ00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE M OCYIIECTBICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L[eJIel YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOIMYECKOM HalpaBlIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOH NIeATENIbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYJITMPOBAaTh M aKTYyalU3HPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1S JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTHIKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIONUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YNIbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIBHOT0, BHUPTYaAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccienoBaTelbCKHeE JeiiCTBHS .

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUSAMH W MeTofamu (pu3mdeckoi
HayKH;

BIIAJICTh HABBIKAMHU YYEOHO-MCCIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
(bU3UYECKOTO COAepKAHUS, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHMWs, €r0 HMHTEPIIpPETaIluH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHCIE TPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyallM3MpOBaTh 3ajady, BBIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apPTyMEHTHI IS JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

AHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/Ja4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTHUECKYIO 00IaCTh KUZHEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHMS;

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



Patora ¢ undopmaunmeii:

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

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpPCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOH O€301aCHOCTH;

CO3MaBaTh TEKCTHl (PU3NYECKOTO COACPNKAHWS B paslIu4HbIX Qopmarax ¢ y4éTom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayIWTOpUH, BBHIOMpaAs ONTUMAIBHYIO  (GOpPMY
MPEJICTABICHUS U BU3YAIH3AIIH.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH J1EATEILHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSATYATh KOH(IHUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUSl C HCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ HHAMBHUIyaTbHON paOOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C yuy€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BBIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA MO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBHM, PaCHpenesisiTh PO C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasitTuBHbIe YHHBepcaJlbHbIe y4eOHbIe eiicTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAaH PELIEHMS Pacu€THBIX M KAayeCTBEHHBIX 3aJ]ad, IJIaH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTth Ha ceds OTBETCTBEHHOCTH 3a
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO SPYAULIUU B 00JIacTu (U3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLUMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U aQpT'YMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIBbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHATIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmpomiecce qocTrkeHHs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyYaIOIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIH
UHTEJJIEKT, MPEANoaralonuii ChopMUPOBAHHOCTD:

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

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAOLIECH CTPEMJIEHUE K JOCTMIKECHHUIO LEJH U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JE€HCTBOBATH UCXOMS U3 CBOUX BO3MOKHOCTEN;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHUE APYTUX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIFOYAIONIUX CMIOCOOHOCTHh BBICTPAWBATh OTHOIIEHUS C IPYTUMHU
JIOJbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOLIUXCSI YMEHHI:

JTEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MecTO (PU3HKU B (HOPMHUPOBAHHH COBPEMEHHOM
Hay4YHOM KAapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTUM, B MPAKTUUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJENeH: MaTepHhalbHas
TOYKa, MHEepLHUalbHasl cHUcTeMa OTC4éTa, abCOMIOTHO TBEPIOE TEJO, WIACATbHBIN Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN AIIEKTPUUECKUHN 3apsi] NpHU pEelICHUU
buznyeckux 3aaay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE W PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Ten MpH HarpeBaHUuU
(OXJaXkJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHJEH CAllU, TIJIaBJICHUE, KPUCTAILTU3ALINS,
KHUIIEHUE, BIXKHOCTh BO3/yXa, MMOBBIIICHUE JaBJICHUS ra3a MPU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpOIEccax, AJIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBATh MEXaHMYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUYECKHEe BETUYMHBI: KOOpAMHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, Cuja, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTh; MpHU
ONKMCAHUU TMPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPyTUMU BEIIMYUHAMU;

ONKCHIBATh HM3y4YCHHbIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUSA, HCIIONb3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTU4yHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOd(pQUIHMEHT MOJE3HOTO NEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH ONMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYeHHWS W EAUHHIIBI, HAXOIUTh (OPMYJBI, CBS3BIBAIOIIUE JNaHHYIO (PUINYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

OIMCHIBATh M3YYEHHBIC SJICKTPUYECKHE CBOMCTBA BEUIECTBA WU DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHIONAB3YST (U3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh IMOTEHIMAIOB; MPU ONUCAHHHM IPABHIBHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIOJIB3YEMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIOIINEC JAHHYIO (DU3MUECKYIO BETHUNHY C APYTUMHU BEITMYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3yS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPAaHEHUS UMITYJIbCa, MPUHIUI CYNEPIIO3ULIMN CHUII, TIPUHITUT
PaBHOIIPABHS MHEPIHATBHBIX CUCTEM OTCUETA, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOSHHS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCONIOTHOM TeMmmepaTypoil, MEepBbIii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, Mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BhIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIHH, TPHOOPOB U TEXHHYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HUCCIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, Tpu O3TOM  (HOPMYIHPOBATH
npoOneMy/3ajady W TUMNOTE3y y4eOHOTO DKCIEPUMEHTa, CcOoOupaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT U OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPH ITOM
BHIOMPATh ONTHUMAJBHBIN CITIOCOO W3MEPEHWsT M HCIOJh30BaTh W3BECTHBIE METONBI OIICHKH
MOTPENTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HWCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH PE3YNIbTAThI
MIOJTYYCHHOW 3aBUCHMOCTH (DU3MYECKUX BEIMYHH B BHJE TaOJHIl U Tpa)uKOB, JIETATh BBIBOJIBI
0 pe3yJibTaTaM UCCIIeI0BaHUS;

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

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbusznyecKkre 3aKOHBI M IPUHIIUIIE], HA OCHOBE aHAIM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJTh, BBIACHATh (PU3NYCCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIC s e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAUeHUS (PU3NUECKON BEIUYUHBL,



pelaTh KayecTBEHHBIE 3a/1ayM: BBICTPAMBATH JIOTMYECKM HEMPOTHBOPEUYMBYIO LIEMOUKY
paccyXIeHU C ONOPOi Ha 3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTONBb30BaTh MPH PEUICHHH YYEeOHBIX 3aJad COBPEMEHHbIe HH()OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTABICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHONH HMH(OpMaluy, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX Y4EHBIX-(HU3UKOB B Pa3BUTHE
HAayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MaCHOCTH MPH 00paIeHUH ¢ MPHUOOPaMH U TEXHUUYECKUMHU YCTPOUCTBAMHU, JUIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyMNIbl, palMOHAIBHO paclpelneNniarTh O00f3aHHOCTH W IUIAHUPOBaTh JIEATENIBHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, a/JIEKBATHO OLIEHMBATh BKJIAJ Ka)/J0r0 U3 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:

JEMOHCTPUPOBATh Ha MPUMEpax posib U MecTO (PU3UKH B (HOPMUPOBAHHH COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IIPAKTUYECKOH
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3MYECKUX MOJeNeil: TOoueuHbIH
AIIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEUYHBIM HCTOYHUK CBETa, SAepHas MoOJEldb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'0 Si/Jpa MIPU pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY U KBAaHTOBOM (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMIICS 3apsn,
3JIEKTPOMAarHUTHbIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoOCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHius, Iudpakuus W TOoJsIpU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHre, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs Pa/liO0aKTUBHOCTH;

OIKCHIBATh M3YYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIC SBJIECHUS (IIPOIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJIEKTPUYECKUN 3apsij, CUiIa TOKa, JJIEKTPHUUECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CHUJIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Moiis, cwia Ammnepa, cuna JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUYECKOI0 M MArHUTHOTO TOJEW, MepHoA W 4YacToTa KoseOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHUjla TOKa B IPOLECCE TAPMOHMUYECKUX IJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONMUCAHUHM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETMYUHY C JPYTUMHU BeTUYNHAMH,

ONUCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBJICHUS U IPOLECCHI, HUCHONb3Yys (U3NUECKue
BEJIMYMHBL: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, YHEPrUd U
UMIynbCc (OTOHA, TMEPHOJ IOoJIypaclajga, PHEPIrus CBSI3M AaTOMHBIX sJep, NPH OMHCAHUH
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YeMbIX BEIMYMH, UX OO0O3HAUYEHUS U



SIMHHII, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYHMHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEITMYHHBI;

aHATU3UPOBaTh (PU3MYECKHE MPOIECChl W SBJICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
npuHOUOBE:  3akoH  OMa, 3aKOHBI IIOCIEIOBAaTENbHOTO W IAPaUICIIBHOTO  COCTUHEHUS
NPOBOAHUKOB, 3akoH Jkoyms—JIeHma, 3akoH 9IEKTPOMArHUTHOM WHAYKIWH, 3aKOH
NOPSAMOJIMHEHHOTO PACIpPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEIOMIICHHS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHHsS] HUMITYyJIbCa, 3aKOH COXPAaHEHHS ODJICKTPHUUYECKOTO 3apsiia, 3aKOH COXpPaHEHHS
MacCOBOTO YHCIA, MOCTYNaThl bopa, 3aKOH pajMOaKTUBHOTO pacmlajga, HpU 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHUE W YCIOBHS (TPAaHUIIBL,
00acTH) IpPUMEHUMOCTH;

OIIPEJICTIATh HANpaBJICHUE BEKTOpAa MHIYKIMM MarHUTHOTO MOJS MPOBOJHUKA C TOKOM,
cuisl AMniepa u cuibl Jlopenna;

CTPOWTH M OMKCHIBATh N300paKeHHE, CO3IaBAeMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIOJIb30BAHUEM  MPSIMBIX M KOCBEHHBIX HW3MEPEHHMH: TpuU 3TOM  (POpMYIHPOBATH
npoOiemMy/3agady ¥ THUIOTE3Y Y4eOHOro HKCIEPHMEHTa, COOUpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUS (PHU3UYECKUX BEIWYHH, IMPH STOM
BBIOMpATh ONTHMAIBHBI CHOCOO HM3MEPEHHS M HCIOJB30BaTh HM3BECTHBIE METOJBI OLEHKH
HOTPEITHOCTEN U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BEJTMYHMH C MUCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH:
IPpA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yNbTaThl MOJYUYEHHON 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaM
UCCIIEIOBaHMS;

coOmoaTh TpaBmia 0€30MacHOTO Tpyda MPH TPOBENECHUHM HCCIEAOBAHUI B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATENLCKOM W TMPOEKTHOW JIEATENBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOpaTOPHOr0 000PYAOBaHUS;

pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢du3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJM3a YCIIOBHS 3a7aull BEIOMPATh (PH3HUECKYIO
MOJIENIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJYYEHHOTO 3HaUeHHsI (PU3UYECKON BEIMUHHBI,

pelaTh KayecTBEHHBIE 33/1aYM: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
PacCyXXJIEHUI ¢ OTIOPO¥ Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCTIONIB30BaTh TPH PEUNICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIHOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMH U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIOMYJISIpHONH HMH(OpMAIUM, MOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3MPOBATH MOTydaeMyl0 HHPOPMAITHIO;

OOBSICHATH IPUHITUITBI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
yCIIOBHS UX 0€30M1acHOT0 MCIIOJIb30BAaHMS B TOBCETHEBHON KU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YyUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIEr0 MUPA, B PAa3BUTHE TEXHUKH U TEXHOJIOTH;

UCTIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TIOBCEAHEBHOW JKU3HHM UL
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIEHUH C TPHOOpaAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXPaHEHHs 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHUYECKOTO IOBEICHUS B OKPYXKaIOIIEi cpere;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIAaHUPOBATh paboTy
IpyNIbl, palUOHAJIbHO pacCHpelnessTh OO0A3aHHOCTM U IUIAHUPOBATh JIEATENBHOCTh B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOrO M3 YYaCTHUKOB T'PYIIIbI B
pelleHre paccMaTpuBaeMoOi IPOOIEMBI.
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