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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammel, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéToM
denepanbHOil paboueil mporpaMMbl BOCIUTAaHHS ¥ KOHLENIMH TPENOAaBaHUs Yy4eOHOTO
npenvera «®@u3ukay B 0o0pa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  Denepanuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TaKK€ YUYMTHIBAET HEOOXOAMMOCTb peau3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE [EJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (HU3MKH: JIMYHOCTHBIC, METalpeAMETHBbIE, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

e cojaepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

dwusmKa Kak Hayka 0 Hanbosee oONIMX 3aKOHAX MPUPO/IbI, BEICTYIIAs B KAUECTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHHI 00 OKpYyXarolleM MHpE.
HIkonbHBI Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBICHUN, N3ydaeMbIX
XuMmHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMsSI KOCMOCA, IOJyYEHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBaHUM.

B ocHOBy Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCeX pas3zesioB (U3MKHU, BKIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpPMUPOBAHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMansa GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3M Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoOMCTBO C IIHPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaausyercsi MOCPEICTBOM BBEIEHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpo0jIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHUEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOopMUpOBaHUE TMPEACTABICHUI O CTPYKTYpe IOCTPOEHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, IJIs ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBINA MOAX0 B Kypce (PU3MKH peaau3yeTcs Mpekiae BCEro 3a cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOpble B mporpamMme Mo (GuU3MKe OObEIUHEHBI B OONIMI CITHCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAHHS U OCHaIeHHs kKabuHera gusuku. [Ipu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENAETCS PELICHUI0 PAacUETHBIX M Ka4eCTBEHHbIX 3aj1ad. [Ipu sTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesoB. [ KaueCTBEHHBIX 3a7au MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
oOuiero o0pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JTAb0PaTOPHOE 00OPYIOBAHUE JUISI BBHITIOJIHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MPAKTUYECKUX pabOoT U JIEeMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMMAaJIbHON JOCTaTOYHOCTH M 00ECHEeUMBAET IMOCTAHOBKY MEPEUUCIEHHBIX B IIpOrpamMme Io
¢u3MKe KIIOYEBBIX JEMOHCTpAlUil AJis HUCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHHM M IPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHHE AJIS YYEHHMUECKUX INMPaKTHUECKUX paboT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOpPHOrO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AaHAJIOTOBBIX U HU(POBBIX IMPUOOPOB, a TaKxkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BaHHEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

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

JlocTikeHnne 3TUX Lenell oOecreyrBaeTcsl PeUIeHHeM CIEAYIOMMX 3afad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUE YMEHUN MPUMEHATh TEOPETUYECKUE 3HAHUS JUIA OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJICIbIO, 3aJla4, IOPa3yMEBAOIINX CAMOCTOSTEIIBHOE CO3MaHue (PU3UIECKOU
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO IJIAHUPOBAHUS M MPOBEIACHUS (PUINUCCKUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpOBHE CpeAHEro o0Iero oOpa3oBaHUA
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JElaeT BHIOOp MPOBEICHUS JTabOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToabl MO3HAHUS OKpyxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYECKOro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMeleHul u
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe naBmwxeHue. J[BkeHHE MaTepHATbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIEMIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nmxeHus Tena, OpoieHHOro Mo/ YIiIoM K TOPU30HTY ¥ TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

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

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTATBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MarepuanbHOU ToOUYKU. Tpernii 3akoH HpI0TOHA [UIsl MaTepranbHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokost. Koapdumument tperns. Cunia conpoTHBICHHS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE IPHUMEHEHHWE: MOJIIUIIHUKY, JBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHUE UMITyJbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne ycTpOMCTBA M NPAKTHYECKOE NMPHUMEHEHME: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



W3ydyeHrne aOCONIOTHO HEYNMPYroro yjaapa C MOMOINBIO ABYX OJHWHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocrosinHast ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduueckoe nmpeacTaBieHre U30MPOLIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HILTIOCTPUPYIOIAas IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSIHUS HI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHHS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUSL Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
uJeanbHOro rasa. Bujsl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUSA, U3JIyUeHHE. Y IebHas
TEIUI0EMKOCTB BellecTBa. KonyecTBo TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. {ukn Kapao u
ero Kod(hPUIMEHT TOJIE3HOTO NEUCTBHUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHwe s>(upa B JATyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATENsi BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHblil nap. Y aenpHas TemoTa napooopa3oBaHHUs.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkue xpucramasl. CoBpeMeHHble Marepuaibl. l[lnaBnenue u kpucramiumzauus. YJenbHas
TeruioTa riasiaeHus. Cyonumarius.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTpOMCTBA M MPAKTUYECKOE MMPUMEHEHUE: TUTPOMETP M IICHUXPOMETD,
KQJIOPUMETpP, TEXHOJOTHMM  TIOJYYEHUS COBPEMEHHBIX MAaT€pUAIOB, B TOM  YHCIIE
HaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXXHOCTH BO3AyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHelld  2IEKTpUYECKHH  3apsi.
Onektpuueckoe mnone. HanpskéHHocTh anexTpuueckoro nois. IlpuHuun cynepno3uuuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [loreHnuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM TT0JIe. JIudsiekTprudecKast IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IIOCKOTO KOHJAEHCAaTopa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJIEHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKH TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon OMa Jy1st ydacTka Lenu.

DIIeKTpUUIECKOe CONPOTHUBIICHHE. VY nensHoe COMPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE ITPOBOTHUKOB.

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

DJIEKTPOABUKYILAsl CUJIa U BHYTPEHHEE CONIPOTUBIICHHE UCTOUYHMKA TOKA. 3akOoH OMma J1s
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIEeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIeKTpUUYECKHI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIHUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

DneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTUBIICHUS, BAaKyYMHBIH ITHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS ITWIMHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI, ITUTOMIAIHN
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHOe COeIMHEHUE TIPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3IAeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYIIEH CHIIBI  HCTOYHHMKA TOKAa W €ro  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCYyIIECTBISICTCS C y4ETOM
COZIEPKATEIbHBIX MEXKIIPEMETHBIX CBs3€ C KypcaMH MAaTEMaTHKH, OWOJIOTHH, XHMHH,
reorpauy U TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
SBJICHHE, Hay4HbIH (akT, rumoresa, (uznyeckas BEIMYMHA, 3aKOH, TEOpHUs, HAOIIO/IEHHE,
9KCTIEPUMEHT, MOICTTUPOBAHUE, MOJIEIb, N3MEPEHHE.

Mamemamuxa: pelmieHHe CHUCTEMbl YypaBHEHHMH, JWHeWHas QyHKOMsA, napaboia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOODPJMHAT, CII0’KCHHUE BEKTOPOB.

buonocua: mexanndeckoe ABWKEHUE B JKMBOHM mpupoje, Auddy3us, 0ocMoC, TEII000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIOTIEPEIaud, TEIJIOBOE PABHOBECHUE), DIICKTPHUUCCKHUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOSHHE BEIECTBA, CTPOCHUE aTOMOB M MOJICKYJ, MOJIb BEILECTBa,
MOJIIpHAsE Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUIAKOCTEH M Ta30B, JIICKTPUYECKHUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

leoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMeETp, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUe IBMKEHUH C HCIOJIb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, MOAIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPaHEHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyrue), JBUTATeNlb BHYTPEHHETO CropaHusi, mapoBas TypOwWHa, OBITOBOU
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsI COBPEMEHHBIX MAaTEepPHUaioB, B TOM YHCIIE
HAaHOMAaTepHajOB, W  HAHOTEXHOJOTWH,  ODJEKTPOCTaTHUYECKas  3alluTa,  3a3eMJICHHUE
JJIEKTPONIPHOOPOB, KCEPOKC, CTPYHHBIA NpPUHTEp, DICKTPOHArpeBaTeibHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
BekTop MarHUTHOM MHAYKUMH. [IpUHIMI Cynepno3uLvMy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOU
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOJHMKA ¢ TOKOM. KapTWHa JMHMI MHIYKIIMM MAarHUTHOTO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBLEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MoOIynb W HampaBieHUE. J[BM)KEHHE 3apsyKeHHOM 4YacTHIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILAsA CUJIa MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapazes.

BuxpeBoe ayekTpuuecKkoe IMoje. DIEKTPOABMXKYIIAs Cuila WHAYKIUMU B IPOBOJHHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHudyeckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUY MHYKITMA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCHUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbvle KONeOaHus

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepuon, dacrora, ammautyga u (asza konebanuil. I[lpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMU U  DIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojeOaHusl.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpancdopmarop. IlpomsBonacTtBo, mepemada W MOTPEOJIECHUE AIEKTPUUYECKON HSHEPTrHUH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JIEKTpo3HEepruu. KynbTypa wHCHOIb30BaHUS
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, TUHUM JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTenbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

HabGnronenue 3aryxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKH WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

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

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHbLE B0IHbL

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
W juuHA BOJHBEL [lomepeunble W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

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

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOLLIEH Cpebl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE TMOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmonenue oTpaykeHus 1 MPeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
noJsipu3anus, nudpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesh
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CroxxkHbIl cocTaB 6enoro cera. L{ser.



ColOuparonue W paccewBaromue JUH3bL. ToHkas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakKeHHWE U MperoMieHue cBera. OnTuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue cekTpa ¢ HOMOIIbIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILEHUE JJTHHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYIHCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHepruu (GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuima» dpotodrddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEVCTBUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyalu3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mouens omnbita Pesepdopna.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6nronenue nuHeyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3IIy4EHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3inydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe umciio siipa. M30Tomnsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepuwiii peaktop. TepmosiaepHblii cunte3. [IpoOiembl U TNEpCHIEKTUBBI  SAEPHOMN
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHMU3UPYIOIIUX YACTHII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUHU.

Bun 38é3qH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHIAa M 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa066ma. PaszOeranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJICNICHNUs TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax MeATETbHOCTH YeNoBEeKa, pojib M MecTo (U3UKM M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIECHUIN O IPUPO/IE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHMUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX
IPOEKIMM Ha OCH KOOPJAMHAT, CIIO’KEHHE BEKTOPOB, MPOM3BOJAHBIE 3JIEMEHTapHBIX (DYyHKIIHIA,
NPU3HAKYU TOJO0HS TPEYTOJIbHUKOB, ONPEIeIeHUE IIOMIAaIU TIIOCKUX QUryp U 00bEMa Ted.

buonocus: »nexTpuyeckue SBICHUS B KUBOW HpHUpone, KojedaTeiabHble BUKEHUS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHUS B JKUBOM Npupoje, AeWCTBUE paJuallud Ha JKHBbHIE
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpeNad, T€HEPATOP MEPEMEHHOTO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHero oOIiero oopa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs yueOHoro mpeamera «DuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUHM, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOIIEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IPOLIECCE PeaTu3allii OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEYENIOBEUYECKAX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOILIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMM HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapPHOH W BOJIOHTEPCKOM IEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUNCKOM Ipax1TaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHHCKUX
yU€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUEHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHCIIE B IEITETLHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIFOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TIIaHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHMIO B 00JacTu (hU3MKM Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;



MJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpEeHHe OMbITa JEATEIIbHOCTH 9SKOJIOTMYECKOW HANpaBJICHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATENIbHOCTH, TOTOBHOCTh B IpoIecce M3YYeHUs (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITEIIBHOCTh NHINBUIYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Bba3zoBble Jioruyeckue aeiicTBus:

CaMOCTOSITENILHO (POPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LENH AeSTeIbHOCTH, 33]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PM3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB IENISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITEITbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PaOOTy B YCIOBUAX pPEAIbHOT0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBbie ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUSAMH M METOAaMHU (U3UYECKOM
HAyKH;

BJIQ/IETh HABBIKAMU Yy4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IUYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOTO 3HAHHS, €ro HHTEPIpETalluH,
npeoOpa3oBaHNI0O M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBATh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ peIIeHUsl, HaXOJUTh apryMEHTHI JUIsl JOKa3aTelIbCTBa CBOMX YTBEP)KICHHM,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKHU
OIICHUBAThH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh IEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAACTb HABbLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (1)I/I3I/I‘-ICCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBJIATh IIOMCK, aHAJIU3, CHUCTEMATHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHUWKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOI[€HI/I€M
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HAueHUs MWHPOPMALMKU U LEJIEBOM ayAUTOpUH, BBIOMpas ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIllUi U CMATYaTh KOH(MINKTHL;

pPa3BEPHYTO M JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BBIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jeHa KOJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPACIpPElENATh POJU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pPe3ybTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJAOT0 YJ4aCTHHKA KOMaHbl B OOLIWH pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3JIUYHBIX CHUTyalusX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIHATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M KA4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHS] TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONINXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OIEHKY HOBBIM CHUTYAITUsIM;
pacCHIMpSTh paMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPETOYTCHUH;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTh (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBINA YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:



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

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IMTPUHUMATh PEIICHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA ONIHOKH.

B nmporiecce qocTrKEHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MMOHUMATh CBOE AYMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K HSMOLMOHAIHHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOMICH CTPEMJICHHE K JOCTHXKECHUIO LEIH U YCIEXYy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIMATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHE ApPYTuX,
YYUTBIBATH €TO MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTHMHU
JOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHL.

INMPEAMETHBIE PE3YJIBTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa oTcuéra, aOCOTIOTHO TBEPJOE TEJIO, MACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TE€J, TOUECYHBIM AJIEKTPUUYECKUHN 3apsii NMPH pelIeHUun
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEWHOE MBU)KEHHE, CBOOOJHOE MaJeHHE Tel,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeH M TBEPIBIX TeN, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCTIAPEHUE, KOHCHCAIMS, TUIaBJIeHHEe, KpUCTAIIH3aIHs,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



OINUCBIBATH MEXAHUYECKOE JBUKECHUE, MCIIONIB3Ys (PU3NYECKHE BEIMUYUHBI: KOOPAMHATA,
yTh, MEpEeMEeLIeHne, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMIYJIbC Tela, KMHETHYeCKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
ONUCAaHUM MPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT MCIOJB3YEMbIX BEJIWYMH, UX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILME JAHHYIO (PU3MUECKYIO BEIUYHHY
C IpYTHMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢du3nyeckue BEJMYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpelHsAs KHHETHYecKas >SHeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMs U E€IUHMLBI, HAXOIUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHOIB3YST (PU3NYECKUE BEIUYUHBL: AIEKTPUUYECKUI 3aps]l, dJIEKTPUUECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUIH CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHULIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKUE TMPOLECCH U SBICHUS, HCIONB3YsS (PU3MUECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MepBblil 3aKOH TEPMOJUHAMUKM, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (YOPMYIHPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBHUCHUMOCTH MEXIY (U3MUECKUMHM BEIMYMHAMHM C HCHOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, IMpH STOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHpPOBaTh pE3yJIbTaThl
MIOJTYYCHHOW 3aBUCHMOCTH (DM3MYECKUX BEJIWYHMH B BHJE TaONHIl U TpadUKOB, JIEIaTh BHIBOIBI
0 pe3yJibTaTaM HCCIIeI0BaHNUS;

coOmoiaTh MpaBuia 0€30MacHOro Tpyla MpH TNPOBEICHUM HCCIEI0BAaHUI B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHNUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33Jjaudl BHIOUPATh (PU3UYECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSCHHOTO 3HaUeHHsI (PU3MUeCcKON BEIIMIHHEI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTMYECKH HEIMPOTUBOPECYMBYIO LIETIOYKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCTONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [yl IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETAlMM U IPEJICTABICHUsS y4yeOHOH u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMyl0 HH(POPMALUIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOLIET0 MUPa, B pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (U3UKE B TIOBCEJHEBHOW JKU3HHU IS
oOecrieyeHns O€30MACHOCTH MPH OOpAICHUU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O00A3aHHOCTH W IUIAHUPOBaTh JIEATENIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, a/JIeKBAaTHO OLIEHMBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHA COBPEMEHHOM TEXHHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TIPaHMILIBl TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJeNei: TO4YeyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a]1a4;

pacrio3HaBaTh (pU3MYECKHUE SBJIECHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHME MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U TOJsIpU3alUs CBeTa, AMCIEpCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CUIa TOKa, DJIEKTPUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABMKYIIAs CUIA,
paboTa Toka, MHIYKIMS MarHMTHOro Mouis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHME M ONTHYECKas CHUJia JIMH3bI, IPU OINHUCAHUM IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SBJIEHHUS W TPOIECCHI, HCIONb3Yyd (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbe (OTOHA, MEpPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYEHUs U



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLIUE AHHYIO (PU3MYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIUNBL  3akoH OMa, 3aKOHBI IOCJIEAOBAaTEIbHOTO W HApauIebHOTO  COCIMHEHMS
IPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJIEKTPOMArHUTHOM HMHAYKLUH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBETa, ypaBHeHHME OWHIITeHHa I (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI0 4MCJa, MOCTynaTel bopa, 3akOH paguoaKTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE W YCIIOBHS (TpaHUIIBL,
o0jacT) NpPUMEHUMOCTH;

OIpesieNATh HAIpaBiIeHWE BEKTOpa MHIYKIHMHW MAarHUTHOIO IOJS MPOBOJAHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

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

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH: Impu 3ToM  (OpMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PH3MUECKUX BEIWYHH, NPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
HOrPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUI:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBATh PE3ylbTAThl MOITYYCHHOW 3aBUCHMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOmUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEI0BaHMS;

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4YE€OHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JESATENIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIICNATh (PU3NYECKUE BEIMUMHBI M (OpMYJbl, HEOOXOAMMBbIE Il €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LEMOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECKUE SIBIICHHUS;

UCIOJIb30BaTh NPU PELIEHHMH Y4eOHBIX 3ajjad COBPEMEHHbIE HH(OPMAalOHHbIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIIPETALMM U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMAIMM, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJyYaeMyro HH(OpMaINIo;

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

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bACHEHHUE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpefe;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHMBATH BKJIAJ Ka)KAOrO M3 YYaCTHUKOB IPYyNIbl B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



