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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HaNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3allMd MEXIIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEGHUS Kypca (HU3UKU: JMYHOCTHBIC, METallpeIMETHbIE, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cojiepanue yuyeOHoro npeamera «Pu3ukay 1o rojam o0ydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUYEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpy»XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y9aeMBbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe B3HEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, TIIOJyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHATh HayYHbII METO]I TO3HAHUS MPH BBIOJIHEHUH MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYpPHBIX YPOBHSIX MaTe€pUH, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU IIPpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3uku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKType MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHM, JUIsl ONHUCAHUS €CTECTBEHHO-
HaY4YHBIX SIBJICHUI U MPOIECCOB).

CucreMHO-TIeATEIbHOCTHBINA MOJIX0 B Kypce (PU3MKH peau3yeTcs MPekIe BCero 3a cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHEIX paboT, KOTOpbIE B MporpamMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHMPOBAHMS U OCHaIeHus KabuHeta ¢usuku. [lpu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENSETCS PELIEHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/JaHHOM (PU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpupys 3HAHUS U3 pa3HbIX pa3aenoB. g KaueCTBEHHBIX 3aa4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIed >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanusmu PI'OC COO k MarepHalbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHUYECKHX MpPAKTUYECKUX paboT U JIEMOHCTpPAlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeYMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMMme 10
¢u3MKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIIEOBAaHMSI M3y4aeMbIX SIBJICHHM M TPOIIECCOB,
AMIOUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE AJIS YYEHHUECKUX IMPaKTHUECKUX paboT ¢GopmupyeTrcs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHs OOYyYaloMIMXCs K HAyYHOMY HW3YyUEHHUIO

HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
®pa3BUTHE TPEACTABICHUH O HAyyHOM MeTO/€ TO3HaHUS U  (OPMHPOBAHUE
MCCJIE0BATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;



¢ hopMupOBaHHE HAyYHOI'O MHUPOBO33PEHHUSI KAaK pe3yJbTaTa W3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH,

¢ popmupoBaHUE YyMEHUN OOBACHATDH SIBICHUS C UCIIOJIB30BAHUEM (PU3NYECKUX 3HAHUM U
HAYYHBIX JI0Ka3aTeIbCTB;

¢ popmupoBaHUE TPEJCTaBICHUNA O poiu (PU3MKHU JUIS Pa3BUTHS APYTUX ECTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHnne 3TUX Lesell 00ecreyrBaeTcsl PEUICHHEM CIEAYIOMMX 3aJad B IpoIecce

U3ydeHus Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

® IPHOOPETEHNE CUCTEMbI 3HAHUU 00 OOmUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bUBHKY U 3JIEMEHTHI aCTPO(U3UKH;

e popMHupoBaHHME yMEHUU TPUMEHSATH TEOPETHYECKHE 3HAHUS JUId OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHbIX 33/1a4 C SBHO 3aJJaHHON (PU3MUECKON MOJIENbIO,
3a1ad, IOPa3yMEBAIONIMX CaMOCTOSITEIbHOE CO3/laHue (DU3MUYECKONW MOJEIH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

® TOHUMaHNe (UINIECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB M
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSTEIBHOTO IUIAHUPOBAHHUS M TIPOBEICHHS (PU3UICCKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

® CO3/IaHNE YCIOBHM AJI Pa3BUTHs YMEHUU MPOEKTHO-HUCCIENOBATENLCKON, TBOPUYECKOM
JESITEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BBIi YypOBEHBb) Ha YpPOBHE CpPEIHEro o0mero odpa3oBaHUs
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTEIh JIETaeT BBHIOOp IMPOBEICHUS JabOpaTOPHBIX paboT |
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m mecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBuKeHHE. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBMKeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpEeAHSsl CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpEHHOE MpsMoJMHEHHOoe NBwkeHue. ['paduxu 3aBucuMocTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTepUaibHOH TOUYKHA OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJII0 CKOPOCTBIO. YIUVIOBas CKOPOCTb, JIMHEHHas CKOpocTh. Ilepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpoiicTBa W MNPAKTUYECKOE IIPUMEHEHHWE: CIHUJOMETp, JBUKECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WILTIOCTPALIUS KHUHEMATUYECKUX XapaKTEPUCTHK ABUKCHHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHne yckopeHus cBOOOIHOTO MajieHHs.

Hanpasnenue ckoOpocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a
NIOCJIEI0OBATENIbHBIE PAaBHBIE IPOMEKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBUXXEHHH C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABM>XEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocutenbHOCTH [anmuiesd. [lepBbiit 3akoH HeroToHa. MHEpIManbHbIE CHCTEMBI
oTCcUéTa.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMKEHHUE a0COIIOTHO TBEPAOIO Tela.

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

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJIEHCTBYIOIIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILLEHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckass sHeprus marepuajibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYEeCKOMH
JHEPIUH.

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

[ToreHnuanbHble U HEMOTEHLHUANbHbIE CHIIBL. CBsA3b pabOThl HENOTEHIUAIBHBIX CHII C
VU3MEHEHHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W pabOTHl CHUJIBI C M3MEHEHHEM MEXaHWYECKOW JHEPrUH Tella Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE 00OCHOBaHHUE.
bpoyHoBckoe aBwxkenue. [uddysus. Xapaktep IBUKEHUS U B3aUMOACHUCTBUS YacTHUI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[TocrossnHast ABorajipo.

TemoBoe paBHOBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Lienscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIUIOBOrO JBWKeHUs wvactul ras3a. [llkama temmneparyp KeneBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHuueckue ycTpoicTBa U MIPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITh! 0 AM(PY3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIISIPHOTO B3aUMOEHCTBUSL.

Mogaeinb, HUTFOCTPUPYIOLIAs IPUPOALY JABIEHUS ra3a Ha CTEHKH COCYyAa.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHnue Macchl BO3JlyXa B KIJIACCHOM KOMHATe Ha OCHOBE H3MEpeHHH o0béMa
KOMHATBI, IaBJICHHUS U TEMIIEPATYpPBI BO31yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cuctemMa. BHYTpeHHsS 3HEprus TEPMOJWHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss SHEprHst 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[Tonsitue o0 anmabatHoM mporecce. [lepBblii 3akoH TepMoauHaMukH. [IpumeneHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TeroBeie MamuHbL. [IpuHIUIBEL AeiicTBUS TenaoBbIX MauH. [IpeoOpa3zoBaHus SHEPTUH B
Ter1oBbIX MamnHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH HSHEPruu Tejla IMPU COBEPUICHUHM pPAOOTHI: BBUIET MPOOKH W3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TemMrepaTypsl) Tella Ipy TeIuionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnmaeckrne u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne YCTPOMCTBA W MNPAKTHUYECKOE MPUMEHECHHE: TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJOTMM  TIOJYYEHUS  COBPEMEHHBIX MAaTE€pUaioB, B TOM  YHCIE
HaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnroneHnue HarpeBaHus U TUTABJICHHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apan. JlBa BHJa DJJIEKTPUYECKHUX 3aps/iOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onekrpuueckoe mose. HanpskéHHocTh anexTpuueckoro mods. [lpuHumn cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTH AIIEKTPUUECKOTO TOJIS.

PaGora cun osnektpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IIIOCKOTO KOHAEHCAaTOpa. DHEPrus
3apsKEHHOTO KOHJEHCATOPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE DJIEKTPOnpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUII AEHCTBUA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTopa OT IUIOWAAW  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit Inekmpuueckuil mok. Toku é paznuunvix cpeoax

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

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTHUBIICHHUE. VY nensHoe COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApaUIEIBHOE, CMELMIAHHOE COSUHEHNE ITPOBOIHUKOB.

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

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

DJIeKTPOHHAs MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPUOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIHUTOB. IDJIEKTPOJIUTHYECKAS
Jucconyanus. DIEeKTPOIIn3.

DnexkTpuueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoMCTBA M MPAKTHUYECKOE MPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HAIpsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS IIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUJIOIIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA M OIIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHIIBI  MCTOYHHMKA TOKAa W €ro0  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJIePXKATENbHBIX MEXIIPEIMETHBIX CBSi3eH C KypcaMd MaTeMaTHKH, OHMOJIOrMM, XHUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JuHeWHas ¢QyHkuMs, mnapaboa,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoecusn: mexanuueckoe IBM)KEHUE B JKUBOM npupoje, 1udpdysus, ocMoc, TEII000MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWMCTBA TBEPABIX TeJ, JKUAKOCTEH M TIa30B, 3JEKTpUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue IBM)KEHUI C UCIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMATepHaJoB, U  HAHOTEXHOJIOIWH,  OJEKTpoCcTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.



11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[locTostHHbIE MarHuThl. B3aumMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe mMoJe.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprnio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMY. KapTiHa TMHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHUKA C TOKOM. KapTuHa NWHMNA MHAYKIMU MarHUTHOTO ITOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O NPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHma, e€ Moaynb W HampaBiieHHE. JIBH)KEHHE 3apsHKeHHOM YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne aeKTpOMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW HHIYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON MHAyKuu dapanes.

BuxpeBoe siekTpuueckoe Mose. DNEKTPOABIMXKYIIAs cujila MHAYKIMU B IPOBOJHHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBI€HME CAMOMHIYKIIUHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHuueckue ycCTpoilcTBa M IPaKTUYECKOE [PUMEHEHHUE: IOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIIMK MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBiieHME CAMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

M3y4eHre MarHUTHOT'O TIOJIS KaTYIIKH C TOKOM.

HccnenoBanue qeiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomacHumubsle Koaeoanus
Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue KojeOanusa. [apmonuueckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebanuil. I[lpyXMHHBII MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuid. [IpeBpaimieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



Kone6arenbHplii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B HUACATBHOM
KOJIeOATEIbHOM KOHType. AHAJIOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxaromux KojeOaHUsAX. BbIHY)XIeHHbIE MeXaHHUYECKHE KOJeOaHusl.
Pe3onanc. BeinyXa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIIIUTYIHOE U IEHCTBYIOLICE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancopmarop. I[IpousBoactBo, nepepaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa ucnonab3oBaHuUs
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBaHue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CB00OOHBIE IEKTPOMArHUTHBIE KOJIEOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Mogenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJieOaHU Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne IEpEMEHHOIO TOKa B ILENM W3 IOCJIEJOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 60J1HbL

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpaneHus. [lepuon. CkopocTh pacipocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoOAOdbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS W3Iy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHrtaius BekTopoB E, B, V B asnekrpoMarauTHoi BoiHe. CBOICTBa 3J€KTPOMAarHUTHBIX
BOJIH: OTpa)X€HHe, IpejoMIIeHue, TMoispu3zanus, Audpakuus, uHTtepdepeHuus. CKOpoCTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKArOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajxap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.



Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnroneHnue oTpaxkeHus 1 MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakiuuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

HccnenoBaHue  CBOWCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXKCHUE, IPEIOMIICHHUE,
noJsipuzanus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHHe CBETa B OAHOPOIHOM cperie.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne M300pakeHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akoOHBI IpeJOMIEHHs cBeTa. AOCOJMIOTHBIA  IOKa3aTelb
npeiomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenesbHblii yroa MOJHOTO BHYTPEHHEIO
OTpaKEHHUS.

Hucnepcus csera. CioxxHbIl cocTaB O6enoro ceera. LBer.

CoOuparomue M pacceuBarolue JHUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKas cUiia TOHKOM JMH3bL. [locTpoenune n3odpakeHuil B cOOMparoIuX U pacCEenBaIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI01EeHUsT MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHLIMOHHOM KapTUHE OT JIBYX CUH(A3HBIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpaxkimus ceera. [udpaxuuonHas pemérka. YcinoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammnapar,
IPOEKIIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, JAUQPpPaKIMOHHAS
peIETKa, NOIAPOnL.

Llemoncmpayuu

[IpsimonuHeHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHue cBeTa. OnTtuueckue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHne. Mozenb CBETOBOA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIa.



HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
HabGmronenue aucrnepcuu cBera.

Pa3zgen 6. OcHOBBI crienAJILHOM TEOPHH OTHOCHTEJILHOCTH
['panunbl NPUMEHUMOCTH KJIACCHMUYECKONM MeXaHWKH. [locTynarsl cnenuansbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJIYJISI CKOPOCTM CBe€Ta B BakKyyme, MPUHIUI
OTHOCHUTEJIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs MOKOSI.

Pazgen 7. KBanroBasi pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u 3Heprun (HOTOHA C €ro YACTOTOW. DHEPTUsl U UMITYIIBC
doToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypapuenue Diinmreiina 1 Gotosddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpOHCTBA M MpaKTHUECKOe NpuUMeHeHHe: (PoTodnemMeHT, (OTOAATUUK,
coNlHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®DoTo3dheKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gpotodddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
monenb atoMa. [loctynater bopa. M3nyuenue u mormnomeHne GOTOHOB MpU MEPEXO/e aToma C
OJIHOTO YpOBHSI BSHepruum Ha japyro. Buasl cnexktpoB. CrnekTp yYpOBHEW B3HEpruuM aroma
BOJIOpOJA.
BonnoBele cBolicTBa yactull. Bosnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIHEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nHeRvaTbIX ClIeKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Hab6nronenue nuHEHYaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTD CTPOEHHUSI  sjpa. OTtkpbITHE
panuoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHno coctaBa paauoaKTUBHOTO U3ITyUEHUSI.
CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusHue paguoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.



OtkpeiTHEe TIpoTOHAa W HedTpona. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsn saapa. MaccoBoe yucio sigpa. M30Tormsbl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaza. ['aMma-usiyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES S1€Ep.

SAnepubiii  peaktop. Tepmosaepusiii cunHTe3. IlpoOremMbl M NEPCIEKTUBBI  SIEPHOM
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SI€PHON SHEPreTUKH.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyniaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHuueckue yCTpOMCTBA U NMPAKTHYECKOE NMPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi Obomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUH M ACTPOPU3UKHU

Oranbel  pa3BuTusd  acTpoHoMuHu. llpukilagHoe ¥ MHPOBO33PEHUECKOE 3HAYEHHUE
ACTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

ConneuHas cucrema.

Connue. Conneunass axktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nociea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE TMPEACTABIEHUS O
IIPOUCXOXKACHNN U 3Botonnu CoslHLA U 3BE311. DTaIbl KU3HU 3BE3 L.

Mneunsiii [1yTs — Hamia ["anaktuka. [Tonoxxenne n neuxenne Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O06ma. Paszberanue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHuss HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKEHUH
JUISL OTIpEJICNIEHUs MOJI0KEHHsI HeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOPEeHUE

Posnb Qu3MKM M acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
ATHUYECKON cdepax JesATeNbHOCTH 4YeNOBeKa, pPOJlb U MeCTOo (GU3UKHM U acTPOHOMHUHU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMHUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTHHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABIEHUN O IPUPOJIE.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢uzukm 06a30Boro ypoBHsS B 11 Kimacce oCymecTBiseTcs ¢ Y4ETOM
COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOIOB HAy4YHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIUH,
MpU3HAKY TI0I00US TPEYTOIBHUKOB, ONPEISIICHHE TUIOIIA N TUIOCKUX QUryp U 00bEMa Tel.

buonocus: >MEKTpUYECKUE SIBICHUS B KUBOW MPHPOJE, KOJIeOATeNbHBIC IBWIKCHUS B
JKUBOIM TpUpoOJie, ONTUYECKUE SIBICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHWE aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

l'eocpaghus: marHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX PyH, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPECKA3aHNe 3eMIICTPSCECHUH.

Texnonoeus: MTMHUM 3JIEKTPOIIEpEay, T€HEPaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJBUraTElb,
WHAYKIIMOHHAS T[1€4Yb, panap, pPaJuoNpuUEMHUK, TEIeBU30p, aHTeHHA, TeiedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COJTHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenue ydeOHOro mnpeavera «®dusmka» Ha ypOBHE CpeaHEro o0miero oOpa3oBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKEHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTH M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUM, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
pacuIMpeHre KU3HEHHOTO OIbITa U ONbITA JAEITEIbHOCTH B IPOLIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIFHOMN JICATCILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

MPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKUX M JIEMOKPATHYCCKUX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUHM C HX
(GYHKIUSMY ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NESTENbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

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

[IEHHOCTHOE OTHOIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YU4EHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAyIHOTO TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

HHTEpeC K pa3uuHbiM chepaM NPOPECCUOHATHLHOW JEATSIIBHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU JKU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHE TJI0OATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAyYHOU NesATENIbHOCTH, TOTOBHOCTh B MPOIECCe M3YUeHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO  (DOPMYJITMPOBATh M aAKTyalIM3MPOBATh MPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarTbeIBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHaIN3a HMEIOIINXCS MaTepUaTbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEILHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENIAM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble uccienoBaTeabCKHe JeiicTBHS .

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIJICTh HaBBIKAMHU YYEOHO-HUCCIEAOBATEIILCKON M MPOEKTHOM NEATETbHOCTH B OOJacTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TOJYYEHHIO HOBOTO 3HAHUsS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE TMPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apPTyMEHTHhI I JIOKa3aTeNIbCTBA CBOWX YTBEP)KICHHM,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMyIHMPOBATH COOCTBEHHBIE 33/J1aud B OOpa30BATEIHHOM ACSITEIHHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4UH, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HbIX THWIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHaIM3, CHCTEeMaTH3alUi0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4 C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, MPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU U [EJIEBOM ayAMTOpUH, BBIOMpas ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YaIH3AIIH.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHUE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4jieHa KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U Ka)XJOr0 y4aCTHHKA KOMaHJbl B OOLIUI pe3ylnbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYpPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEJIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATD ce0sl, MOHMUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

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

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeHero o0iiero o0pa3oBaHus y OOy4YaOIIUXCSl COBEPUICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, OBITh YBEPCHHBIM B ceOe;

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

BHYTPEHHEN MOTHMBALIMM, BKJIOYAIOLIECH CTPEMJICHHE K JIOCTHKEHHUIO LEIM M YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTHIBATh €T0 MPH OCYIIESCTBICHUH OOIIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIEPEIKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
NeITeILHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJIEe: MaTepuaibHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCY€Ta, aOCOTIOTHO TBEPIOE TeNo, WAeaIbHBIA Tras, MOJIENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUECKUH 3aps] NpH pelICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (MpolecChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHs, B3auMmojencTBue Ten, nuddys3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX TeEJl, U3MEHEHHE 00BbEMa Tel MpPU HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIApPEHUE, KOHICHCAIUS, IIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MMOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXIYy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSAI0B;



OINKCBIBATH MEXAHUYECKOE JIBUIKEHUE, MCIIOJb3Ys (PM3UYECKUE BEJIMYMHBI: KOOPIUHATA,
nyTh, MEpPEeMELIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tela, Cujla, UMIYJIbC Tela, KWHETHYecKas
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTb (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, MX
0003HaUeHMsI U €JUHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOILIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTMMH BEJIMYMHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
(Gu3nyeckue BEJIMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHeTHYecKas SHeprus
XA0THYECKOT0 JBM)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTH4HAasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, KOd(GQUIMEHT MOJE3HOTO IEHCTBUS TEIUIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MIPABHIILHO TPAKTOBATH (DU3UYECKHIA CMBICI UCIOIb3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMUMHAM;

OIKCHIBATh M3YYEHHBIC 3JCKTPUUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTb IOTEHLUUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKUIM CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX O00O03HAu€HWs M EAMHUIBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM PHEpPIuu, 3aKOH COXPaHEHUS MMITYJIbCa, IPUHIUI CYNEpIO3ULMU CHJI, TPUHLIUI
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTUH TEIUIOBOTO JIBIKCHHS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoi, MEepBblil 3aKOH TEpPMOJUHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI IEHCTBHS MaIIWH, IPUOOPOB ¥ TEXHHUUYECKUX YCTPOICTB;
pas3nnyarh yciaoBUSA MX O€30MaCHOTO UCIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAaHHIO (DU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHHH, TpH O3TOM  (OPMYIHPOBATH
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYILECTBIIAATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIb30BATh HM3BECTHBIE METOIBI OIEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMH BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHpPOBaTh pE3yJbTaThl
MOJTYYCHHOW 3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHUJE TAOJHIl U TpadUKOB, J1ENaTh BHIBOIBI
10 pe3yJbTaTaM HUCCIIEI0BaHUS;

coOuoiaTh TMpaBuia 0O€30MacHOro TpyJda MpH TMPOBEJCHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
UCTIOJIF30BaHUEM H3MEPHUTEIBHBIX YCTPOIHCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nUeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHUs,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSHHOTO 3HAUSHHST (PU3MYECKON BETMIHHEI,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HEMPOTHUBOPEYMBYIO LEMNOUYKY
paccyXKIeHU C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3MUYECKHE SBICHMUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMyl0 HHPOPMALIHUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH 0OpAIICHUH C TPHOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpenensiTh OO0SI3aHHOCTM U IJIAHUPOBaTh JAEATENbHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUH:

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

YUUTBIBATh TIPAHMLIBl TPUMEHEHUS H3YYEHHBIX (U3UUYECKUX MOJeNei: TO4YeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBIEHUS (IIPOLecChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKLINS, JAEWCTBUE MAarHWTHOTO IIOJIE Ha MPOBOJHUK C TOKOM M JIBWXKYIIUHCA 3aps,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U ICKYCCTBEHHAsl PallOaKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: DSJIEKTPUUECKUM 3apsl], cujaa TOKa, OJJIEKTPUUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs JIEKTPUYECKOr0 M MAarHUTHOIO MOJIeH, MepuoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIONB3YEMbIX BEIMYUH, WX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJlypaclaja, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUEHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3NUECKON BETMUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEJOBAaTEIbHOTO U  MapajjIeIbHOTO  COEIUHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NPSAMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETa, 3aKOHBI MPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKoH pajMOaKTUBHOTO pacnajaa, MpH STOM pa3inydaTrh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OTIpe/IeIIATh HAaIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M ONHCHIBATh N300pakeHHE, CO3/1aBAeMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajayy W TUNOTE3y Y4eOHOTrO SKCIIepUMEHTa, COOUpaTh YCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCIICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHON (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJM3a YCIOBHS 33a4 BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
HPOBOJUTH PAcUEThI U OLIEHUBATh PEAIbHOCTH MMOJyYEHHOTO 3HAUeHHST (PU3NUECKOM BETHMUUHBI;

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO ILIETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM [UI TIOUCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMH U TpeICTaBlIeHUs yuyeOHOH u
HAYYHO-TIOMYJISIpHONH HMH(OpMauy, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOUCTB, pa3IHvaTh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUYECKHE 3HAaHWUS 10 (U3WKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MU 00paIIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIE C BHIIOJHEHUEM PA3IMYHBIX COIMANBHBIX POJIEH, IUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.
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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpEAHEro o0IIero odpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil TporpaMMbl BOCIHTAHHS W KOHIEHIIMU TPENOJaBaHUS Y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoir  ®Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HaNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB npu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKKe YUYMTHIBAET HEOOXOAMMOCTb pPEaU3allM¥ MEXIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMbIE PE3yJbTaThl OCBOCHUS Kypca (M3UKU Ha 0a30BOM YpOBHE, B TOM YHCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cosiepkaHue yuyeOHoro npeamera «Pu3uka» 1o rogam o0ydeHHs..

®du3nka Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B KAYECTBE y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpy»XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLECCOB U SIBICHUN, U3y4aeMBbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpreTHKH, TPaHCIOpTa, OCBOCHHMsSI KOCMOCa, MOJY4YEHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBy Kypca ¢u3nKH 1151 ypOBHS CpeIHEro o0Iiero oopa3oBaHus MOJIOKEH Pl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOMPOCH KJIACCUUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca (GU3HKH 0ObeAMHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOpbIE CBSA3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHaIBbHOTO PUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBaHHE MPEACTABICHUI O CTPYKType MOCTPOEHUs
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucreMHO-[IeATEIbHOCTHBIN MOJAX0A B Kypce (PU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTAIBHON JesATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTopHEIX paboT, KOTOpbIE B MporpaMme Mo (U3UKe OOBEIWHEHBI B OONIUN CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHaleHHusa Kabuneta ¢usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTtom
JUTSL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SIBHO 33JJaHHON (PM3UYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YyYEHHBbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJHOTO paszelna
Kypca, Tak U UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHWE MPOTeKaHHWs (U3UYECKUX SBICHUH M TIPOLIECCOB B
OKpYXKaroIIed >KU3HHU, TpeOyromue BbIOOpa (DU3UYECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKN T0JKHO OBITH HEOOX0AUMOE J1abopaTopHOE 000PYJOBAHUE JIISI BHITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMMAaJIbHON JOCTAaTOYHOCTH M 0OeCreuuBaeT MOCTAHOBKY IMEPEUUCIIEHHBIX B MpOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMpaKTHYECKUX paboT (gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LU(POBBIX J1TAOOPATOPHIA.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHs OOYyYaloMIMXCs K HAyYHOMY HW3YyUEHHUIO

HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
®pa3BUTHE TPEACTABICHUH O HAyYHOM MeETO/A€ TO3HaHUS U  (OPMHpPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHHSIM;



¢ hopMupOBaHHE HAyYHOI'O MHUPOBO33PEHHUSI KAaK pe3yJbTaTa W3Y4YE€HHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢ popmupoBaHuEe yMEHUN OOBACHATDH SBJICHUS C MCIOJIB30BAaHHEM (PU3NYECKUX 3HAHUHU U
HAYYHBIX JI0Ka3aTeIbCTB;

¢ popmupoBaHUE TPEJCTaBICHUNA O poiu (PU3MKHU JUIS Pa3BUTHS APYTUX ECTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTikeHnne 3TUX Lenell o0ecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

W3YYCHHUS Kypca (PU3UKU Ha YPOBHE CPEIHEro o0mero o0pa3oBaHuUs:

® IPHOOPETEHNE CUCTEMbI 3HAHUU 00 OOmUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e popmupoBaHUE yMEHUW TPUMEHSATH TEOPETHUECKHE 3HAHUS Ui  OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

® OCBOCHHE CITIOCOOOB PEIICHUS Pa3IMYHbIX 33/1a4 C SBHO 3aJJaHHON (PU3MUECKON MOJIENbIO,
3a1ad, IO/Pa3yMEBAIONINX CaMOCTOSITEIbHOE CO3/aHuEe (DU3MYECKOH  MOJEIH,
aJICKBaTHOW YCJIOBHUSAM 3a]1a4U;

® TOHUMaHNe (UINIECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB M
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOSATEIBHOTO TUIAHUPOBAHUS W TPOBEACHUS (DU3MUECKHX
SKCIIEPUMEHTOB, aHaJlM3a H  HMHTEpHpeTanud  HHQOpPMAIHMH,  OMNpeIesIeHuUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

® CO3/IaHNE YCIOBHM AJI Pa3BUTHs YMEHUU MPOEKTHO-HUCCIENOBATENLCKON, TBOPUYECKOM
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypoBEHb) Ha YpOBHE cpenHero odmero oOpa3oBaHUS
otBoautcst 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTIBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLINXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MO3HAHUS MTPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAKTUYECKOU IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U ITU(POBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYMKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienne, CKOpoOCTh (CpeAHsisl CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEpEMEILECHUS MaTepUaIbHOW TOUKU OT BPEMEHHU.

CBobOonHoe najeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonuneiiHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacTtoTa oopauieHus. LleHTpocTpeMUTETbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJOMETp, JABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALM KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUSI.

[TpeoOpazoBaHre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenune aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LIENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.
HccnenoBaHnne  COOTHOLIEHUS ~ MEXAY  IMYTAMH, [POWIEHHBIMH  TEJIOM  3a

MOCJIEOBATEIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHHH C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABM>XEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroToHa. MHEpLManbHbIE CUCTEMBI
oTCcUéTa.



Macca tenma. Cuna. I[lpuHnun cynepno3unmu cui. Bropoit 3akon HerlooTona miist
MarepuaibHOU ToUYKU. Tpernii 3akoH Hpl0TOHA [UI MaTepranbHbIX TOYEK.

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

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

Tpenune. Buapl TpeHus (1mokosi, ckoybxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTelbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENBHO OCH BpameHus. Ilnedo cunbl. YcimoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

W3ydenue ABMXeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkoHbl COXpaAHEHUA 8 MEXAHUKE

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTB CHUJTBI.

Kunernueckast sHeprus marepuaibHON Touku. Teopema 00 M3MEHEHHM KHHETHYECKOU
DHEPIHUH.

[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 JHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dJHEPIUN.

VYrpyrue v Heyrnpyrue CTOIKHOBEHHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoxa moTeHIIMATBLHON SHEPTUM B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

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

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS U B3aUMOJACWUCTBHUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUIAKOCTEH M TBEPIBIX TEI M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[TocrossnHast ABorajipo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana remneparyp Llenbcusi.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B vacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30Xopa, n3odapa.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Monens, WU CTpUpYIOLas NPUPOLY AaBJIEHUs ra3a Ha CTEHKU COCya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3AyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEXKY ITapaMeTpaMU COCTOSIHUS Pa3pesKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3mMeHenus. KoanuecTBo TemaoTel U padota. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJeaIbHOrO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[Tonsitue 00 amgmabatHOM mporecce. [lepBeiii 3akoH TepMmoauHamMuku. [IpumeneHue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TenoBeie MamuHbL. [IpuHIUIIBL JefCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
TerioBbIX MamunHax. Koadgdunuent nonesnoro aeiictsus terwioBoil Mamuubl. Hukn Kapuo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHudyeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTellb BHYTPEHHETO
Cropasusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIIEHUH pPadOThI: BBUIET HPOOKH W3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja npu Terionepeaaye.

OnpIT 110 a1MabaTHOMY PACIIMPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoonvl

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AABJICHMUS.

Teépmoe Teno. Kpucramnuueckrne u amopdHbie Tena. AHU3OTPOIMHS CBOMCTB KPUCTAIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEILIOBOTO OalaHca.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M IICHUXPOMETP,
KQJIOPUMETP, TEXHOJOTHMM  TOJYYEHUS COBPEMEHHBIX MAaT€pUAIOB, B TOM  YHCIIE
HaHOMAaTEPHUaIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnienne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnroneHnue HarpeBaHus M TUIABJICHHUS] KPUCTALTMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJUIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHre OTHOCUTENBHOMN BIAXKHOCTH BO31yXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Inexkmpocmamuka

OnexTpuzauuss Tel. OJNEKTpUYECKUH 3apal. JlBa BHa DJIEKTPUYECKUX 3apsifOB.
ITpoBOAHMKY, TUANEKTPUKH U NOJYNIPOBOJHUKH. 3aKOH COXPAHEHHUS HIEKTPUYECKOTO 3aps/ia.

BzaumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHslii  snekTpuyeckuil — 3apsia.
Onekrpuueckoe mose. HanpskéHHocTh anexTpuueckoro mods. [lpuHumn cynepno3unuu
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PaGora cun osnektpocratueckoro mosd. Ilorennuan. PasHOCTh MOTEHLMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaexTpuueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTH INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsKEHHOT0 KOHJEHCATOoPA.

TexHnueckue ycTpoilcTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3€MJICHHE DJIEKTPOnpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL AEHCTBUSA 3JIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. MICTOUYHUKH TOKA.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma y1s ydyacTka LernH.

DneKTpuuecKoe COIIPOTUBIICHUE. VY nenbHoe COIIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamielbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

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

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

DIeKTPOHHAs TPOBOAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTD COITPOTUBIICHUS] METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBomHuku. CoOCTBEHHass W TpPUMECHAs MPOBOJUMOCTH IOJIYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAacTBOPAaxX M paciulaBax »>JEKTPOJMTOB. DJIEKTPOJIMTHYECKAs
Jucconyanus. DIEeKTPOIIn3.

DnexkTpuueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpoOMCTBA M MPAKTHUECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJEKTpOHArpeBaTellbHbIE MPUOOPHI, OSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUJIOMIATH
MOTNIEPEUHOT0 CEYEHUSI U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
AJIEMEHTA M OllEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JAHO/IA.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CHJIBI  MCTOYHMKA TOKA W €r0  BHYTPEHHETO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHME CHUCTEMbl ypaBHEHMH, JMHeWHas ¢yHKuus, mnapaboia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B JKUBOM mpupoje, nudpgysus, ocMoc, Tenaoo0MeH
KUBBIX OPTraHU3MOB (BHJIBI TEIUIONEPEIau, TEIIJIOBOE PABHOBECHE), SJICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M ra3oB, 3JIEKTPUUYECKHE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

l'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs HUMIIYlbca B TEXHUKE (pakera,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CropaHWs, ImapoBas TypOuHa, OBITOBOM
XOJIOMIIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOIWH,  OJEKTpOCTaTHYeCcKas  3alluTa,  3a3eMJIeHHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TATHBAHUKA.



11 KUIIACC

Pasnen 4. daekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTostHHbIE MarHuThl. B3auMopeicTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprnio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMY. KapTiHa TMHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie NPOBOAHMKA C TOKOM. KapTuHa JNMHMNA MHAYKIMH MarHUTHOIO MOJIS
JUIMHHOTO IPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O NPOBOJAHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBiieHHE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne aeKTpOMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW HHIYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON MHAyKuu dapanes.

BuxpeBoe siekTpuueckoe Mose. DNEeKTPOJBMXKYIIas Cujia HHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBI€HME CAMOMHIYKIIUHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUThl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIIMK MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHMe ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABHKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBiieHME CAMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

M3y4eHre MarHUTHOT'O TIOJIS KaTYIIKH C TOKOM.

HccnenoBanue qeiCTBUS TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Pa3nen 5. Kosiebanusi M BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomMazcHumHvle KOae0anus
KoneGartenbHas cucrema. CBoOOAHBIE MexaHHueckue KojebOanusa. [apmoHuueckue
konebanus. Ilepwon, dacrora, ammautyga u (asa konebanuil. I[lpyXMHHBII MasTHUK.
MaremaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kolebanuid. [IpeBpaimieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.



KonebarenbHpiii koHTYp. CBOOOJIHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HUACATBHOM
KOJIeOATEIbHOM KOHType. AHAJIOTHsl MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYyXIeHHbIE MeXaHUYECKUE KOJIeOaHuUs.
Pe3onanc. BeinyXa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIIIUTYIHOE U IEHCTBYIOLICE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpancopmarop. I[IpousBoactBo, nepeagaya U NOTpeOJIEHHE SIEKTPUUYECKON SHEPrUH.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa ucnonab3oBaHuUs
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpOCTBA M IPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TEHEPATOp IEPEMEHHOIr0 TOKA, JINHUU 3JIEKTpOoIIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBaHue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa UM HAaIlpPsDKEHMsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Mogenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH NEPHOJa MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne IEpEMEHHOIO TOKa B ILENM W3 IOCJIEJOBATEIBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, ycaoBHs pacnpoctpadeHus. [lepuon. CkopocTs pacnipocTpaHeHus
U JuMHa BojHbl. [lomepeuHble M MpoOAOdbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBMS M3JIy4EHHUS DJIEKTPOMArHUTHBIX BOJH. B3aumMHas
opueHrtaius BekTopoB E, B, V B asnekrpoMarauTHoi BoiHe. CBOICTBa 3J€KTPOMAarHUTHBIX
BOJIH: OTpa)X€HHe, IpejoMIIeHue, TMoispu3zanus, Audpakuus, uHTtepdepeHuus. CKOpoCTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 2JIEKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKArOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yJIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, Panap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.



Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnronenue oTpaxeHus U MpeJoMIICHNs MEXaHUYECKUX BOJIH.

HaOnronenue unrepdepeHunu 1 qudpakiiny MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

HccnenoBaHue  CBOWCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPaXKCHUE, IPEIOMIICHHUE,
noJsipu3aus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonnHeiiHoe pacpocTpaHeHHEe CBETa B OAHOPOIHOM cpere.
JIyd cBeta. ToyeuHbIN UICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne M300pakeHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHbI IpeIOMJIECHUS cBeTa. AOCOJIOTHBIA IOKa3aTellb
npeiomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenesbHblii yroa MOJHOTO BHYTPEHHEIO
OTpaKEHHUS.

Hucnepcus csera. CioxxHbIl cocTaB O6enoro ceera. LBer.

CoOuparomue M pacceuBarolue JHUH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKas cujia TOHKOM JuH3bL. [locTpoeHue n3obpaxkeHuil B COOMPAIOLIMX U PACCEUBAIOLIUX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJI01eHUsT MAKCUMYMOB U MUHUMYMOB B MHTep(EepeHLIMOHHON KapTUHE OT ABYX CHH(]a3HbBIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpaxkimus ceera. [udpaxuuonHas pemérka. YcinoBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W IpaKTUYECKOE INMPUMEHEHHE: O4YKH, Jiyna, (oTroammapart,
IPOEKIIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, JAUQPpPaKIMOHHAS
peIETKa, NOIAPOnL.

Llemoncmpayuu

[TpsimonuHeHOe pacHpocTpaHEHHE, OTpakeHUWE U MperoMieHue cBera. Onruuyeckue
npuOOpBI.

[TostHOE BHYTpEHHEE OoTpakeHHne. Moienb CBETOBOA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Toryuenue ciekTpa ¢ MOMOIIbIO TU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepenue nokaszaresns IpeJoMIIEHUS CTEeKIIa.



HccnenoBanue CBOMCTB N300payKCHHM B JIMH3AX.
HabGmronenue aucrnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH
['panunibl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. IlocTynarsl crenuanibHOM Teopuun
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJIYJISI CKOPOCTM CBe€Ta B BakKyyme, MPUHIUI
OTHOCHUTEJIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIbI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs MOKOSI.

Pazgen 7. KBanroBasi pusuka
Tema 1. dnemenmul KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIBC
doToHa.
OtkpeiTue u wuccnepoBanue Qoroddpdexra. Omnbiter A. I. CroneroBa. 3akoHBI
dororddekra. Ypapuenue Diinmreiina 1 Gotosddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpOICTBA M MPAKTHUECKOE MpUMEHeHHe: (oTodrneMeHT, (HOTOJATUUK,
coNlHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®DoTo3dheKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gpotodddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
monenb atoMa. [loctynater bopa. M3nyuenue u mormnomeHne GOTOHOB MpU MEPEXO/e aToma C
OJIHOTO YpOBHSI BSHepruum Ha japyro. Buasl cnexktpoB. CrnekTp yYpOBHEW B3HEpruuM aroma
BOJIOpOJA.
BonnoBele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaau3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIHEKTPaJbHbIM AaHAIN3
(cTIeKTpOCKoOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Llemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nuHenvaTbIX CeKTPOB U3JTyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Hab6nronenue nuHEHYaToro crnekrpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTHI,  JOKa3bIBAIOIIME  CIIOKHOCTD CTPOEHHUSI  sjpa. OTtkpbITHE
panuoaktuBHOCTH. OmbITH Pe3epdopnaa mo onpeneneHro coctaBa paaAuoaKTHBHOTO M3ITYYCHHUS.
CgoiicTBa anbda-, 6era-, raMMa-u3IydeHus. BiusHue paguoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.



OtkpeiTHEe TIpoTOHAa W HedTpona. Hykmonnas mopens siapa ['eitzenOepra—lBaHeHKoO.
3apsn saapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['aMma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES S1€Ep.

SAnepubiii  peaktop. Tepmosnepusiii cuHte3. [Ipobimembl W TMEPCIEKTUBBI  SACPHON
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI SIIEPHON SHEPTeTUKH.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyniaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHu4eckue yCTpOMCTBAa U NMPAKTHUYECKOE NMPUMEHEHME: J03UMETp, kKaMmepa BuiibcoHa,
SIIEPHBIN peakTop, aTOMHasi Obomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oranbel  pa3BuTuA  acTpoHOMMH. llpuxkiiagHoe UM MHMpOBO33pEHUYECKOE 3HAYECHHE
ACTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IIIAHETHI, X BUAUMOE JABH>KEHUE.

ConneuHas cucrema.

Connue. Conneunas axktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3OBI, X
OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CHIEKTpaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nociea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE TMPEACTABIEHUS O
IIPOUCXOXKACHNN U 3BoaroLu CoslHIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Mneunsiii [1yTs — Hamia ["anaktuka. [Tonoxxenne n neuxenne Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonburoro B3psiBa. PeNMKTOBOE U3IyUYEHHE.

Macmrabnas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHuss HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIOKEHUH
JUISL OIIpeeNIeHHs] MOJI0KEHHUs HEOECHBIX 0O0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0maroniee NOBTOPEeHUE

Posnb Qu3MKM M acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
THUECKON cdepax [esATeNIbHOCTH 4YeJOBeKa, poJib W MecTOo (U3MKM U acTpPOHOMUU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMHUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTHHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

MexnpeameTrHblie CBSI3U



N3yuenne kypca ¢usukm 06azoBoro ypoBHs B 11 Kiacce oCymiecTBIseTCs € y4ETOM
COJIEPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumoresa, (Quanuyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCIIEPUMEHT, MOJACIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIUH,
MpU3HAKY TI0I00US TPEYTOIBHUKOB, ONPEISIICHHE TUIOIIA N TUIOCKUX QUryp U 00bEMa Tel.

buonocus: dMEKTpUYECKUE SBICHUS B XKUBOW MPHUPOJAE, KOJICOATENbHBIC JIBIIKCHUS B
JKUBOI TpUpOJIe, ONTUYECKUE SIBIICHUS B JKUBOM MPHPOJAE, NEHCTBUE pagualliil Ha KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHWE aTOMOB W MOJIEKYJ, KpPUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIHN3.

l'eocpaghus: MarHUTHBIE TONIOCa 3€MJTH, 3aJIeKH MarHUTHBIX PyH, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, MPECKA3aHNe 3eMIICTPSCECHUH.

Texnonoeus: MTMHUM 3JIEKTPOIIEpEay, T€HEPaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJBUraTElb,
WHAYKIIMOHHAS T[1€4Yb, paxap, pPaJuoNpUEMHUK, TEIeBU30p, aHTeHHA, TenedoH, CBU-mneus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIHNX  JIMYHOCTHBIX,
MeETaIpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUM, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  0OOIIecTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENBHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIILHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBUHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI EATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

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

[IEHHOCTHOE OTHOIIGHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHUSM POCCHUCKHIX
yu€HBIX B 007acTH (GU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OICHMBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAyIHOTO TBOPYECTBA, MPUCYIIETO
¢du3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

UHTEpeC K pa3uuHbiM chepaM MpOoPeCcCHOHATBHOW JCSITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHE TJI0OATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpeHHe OMbITa JEATEIbHOCTH 9SKOJIOTMUECKOM HAaINpaBJIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

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

OCO3HaHHE IIEHHOCTH HAyYHOU NIeATENIbHOCTH, TOTOBHOCTh B MpOIecce U3Y4YeHUs (PU3UKH
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITEIILHO  (DOPMYJITMpPOBAaTh M aKTyaTU3UPOBATH MPOOJIEMYy, paccMaTpwBaTh c¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEILHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENIAM,
OIICHUBATh PUCKH ITOCIICICTBHUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIBHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIUJICHUE MPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaTeabCKHe JeiicTBHS .

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HAyKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 3aa4
bu3nYECKOro coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TOJYYEHHIO HOBOTO 3HAHUsS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTyallMsiX, B TOM 4YHUCJE TMpHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apryMEHTBhI IS JI0KAa3aTeIhCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh TapaMeTPhl U KPUTEPHUH PEIICHNUS;

aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbl, KPUTHYECKH
OIICHUBATbH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/J]a4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIE TTOIXO/IbI U PEIICHHS;

CTaBUTH MPOOIEMBI U 33]1a4UH, TOMYCKAIOIINE ATbTepPHATHBHBIC PEIICHUS.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYUYCHUA I/IH(bOpMaI_[I/II/I (bI/IBI/I‘IeCKOI‘O COACPpIKaHNA U3 MCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETALNIO UHPOPMALIMH PA3IMYHbBIX BUJOB U (DOPM MPEICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKU 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyaITH3aI1H.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILIECTBIIATH OOIIEHHUE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOKO TOYKY 3pPEHHUS C HCIOJb30BAHUEM S3bIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OPIaHU30BBIBaTH M KOOPIWHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpElesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJlbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEUICHMs] PACUETHBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTSHUH;
JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTth Ha ceOs OTBETCTBEHHOCThH 3a
pelieHue;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IMOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAJIbHBIH MHTEIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LENAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCUU 71 OLIEHKU CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

IMPUHUMATD ce0sl, MOHNUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

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

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4arOlUXCsS COBEPUICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHUE APYTUX,
YUUTBIBATH €T0 MPH OCYIIECTBICHUH OOIICHUS, CTOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKNBAHUIO,

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOIICHUS C JPYTHMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX pPoJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUUYECKOU
NeITeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENe: MaTepHualbHas
TOYKa, MHEpIUAIbHAs CHCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENO, UACATbHBIA Tra3, MOJENIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIEKTPUUECKUH 3aps] NpH pelICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (ITPOLECCh) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKCHHE TIO OKPY)XHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JBIDKCHHUE, CTPOCHHME JKUIKOCTEH W TBEPABIX TeJ, M3MEHEHHE 00bhEMa TeNl NMPH HarpeBaHUU
(oxJ1axIeHUN ), TETJIOBOE PAaBHOBECHUE, MCMIApPEHUE, KOHICHCAIUS, IIABJICHHE, KPUCTAILIH3AIHS,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, MMOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIy IapaMeTpaMH COCTOSIHMSI Ta3a B H30IpoLeccax, AJIEKTPU3alus Tel,
B3aUMO/ICHCTBUE 3aPSAI0B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
yTh, MEpEeMEeLIeHUEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUjla, UMIYJIbC Tela, KHMHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCTh; NpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHs U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEITUUYHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCHIBATh M3y4YCHHbIC TEIUIOBbIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOd(pQUIMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O3HAYEHUS U EIAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC SJEKTPUYECKUE CBOMCTBA BEUIECTBA M JJIEKTPUUYECKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIIMAal, pPa3HOCTh MMOTEHIMAIOB; IPU OMUCAHHHM IPABHIBHO
TPaKTOBaTh (PU3WYECKUII CMBICT HCIONb3YyEeMbIX BEIWYMH, UX OOO3HAUYEHHUS U €IUHUIIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHHS UMITYJbCa, MPUHIUI CYNEPIIO3ULIMU CHJI, TIPUHIUI
PaBHOIIPABHS MHEPIHATIBHBIX CUCTEM OTCUETa, MOJEKYISIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEAHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOJIOTHOH TeMIepaTypoil, MepBbIii 3aKOH TEPMOAMHAMHKH, 3aKOH COXpaHEHUS
JNIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (HDOPMYITHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUIOTE3y Yy4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUs] M HWCIOJIh30BATh W3BECTHBIE METOJBI OICHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (HU3NYECKUMHU BeIMUYMHAMU C HCIOJIb30BaHUEM
OpsIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YIbTAThI
MIOJTYYCHHOHW 3aBUCHMOCTH (DM3MYECKUX BEIWYMH B BHUJE TaOJHIl U rpaduKoOB, AETaTh BBHIBOJIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIEI0BATEIbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U TJAOOPaTOPHOrOo 000PYAOBAHMUS;

pemate pacu€THbIe 3aJa4d C SIBHO 3a/laHHOM (U3NYECKOW MOENbI0, HCIOJIb3YS
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMYMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ peleHus,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATbHOCTH MOyYSCHHOTO 3HaUeHHsI (PU3MUECKON BEIMIHHEI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3MUYECKHE SBICHUS;

UCTOJBb30BaTh MPH PEUICHHHM Y4eOHBIX 3aJad COBpPEMEHHbIE HH(OPMAIIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTAaBICHUs y4yeOHOU u
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpaIeHUH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelnesaTh OO0A3aHHOCTH W IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHNne paccMaTpUBAaEMON ITPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MPUMEpPaxX poJib U MecTO (GU3NKUA B (POPMUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOH
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULBI TPUMEHEHUS H3YYEHHBIX (U3UUYECKHX MOJIENeH: TOYeUHBIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, fAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (pU3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKNA U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHuTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apsan,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTpaskeHHeE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEpCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pO/ia, ECTECTBEHHAsl U UICKYCCTBEHHAsI paJIMOAKTHBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIIONB3YS (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUN 3apsii, CWJIa TOKa, 3JIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA W 4YacToTa KosieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsijl U Cujla TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M €IMHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BeJTMUNHAMM;

ONKCHIBaTh M3yYCHHbIE KBAHTOBBIE SBJICHHS W TIPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, IMEPHOJ| IOoJlypaclaja, SHEPrus CBSI3M aTOMHBIX SAep, NpPHU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIMYMH, UX O0O3HAUEHUS U



€VHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE NAaHHYIO (DU3MUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HAUCHUE (PU3HUUECKON BEITUYHHBI;

aHAU3UPOBaTh (PU3MYECKUE MPOIECChl W SIBJICHUS, UCHONB3yd (DU3MUYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TIOCTEJOBAaTEIbHOTO U  MapajjIeIbHOTO  COEIUHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH AJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
NPSAMOJIMHEHHOTO PAaCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHHS
CBETa, ypaBHeHHME OWHIITEHHa Uit (oTodddeKrTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHMSI HMITYJIbCA, 3aKOH COXpPaHEHMsI DJEKTPUUECKOTro 3apsiia, 3aKOH COXpaHEHHS
MaccoOBOI'O 4YHCIa, MOCTyJaThl bopa, 3aKOH paguOaKTUBHOIO pachaja, Mpu ATOM pPa3inydaTrh
CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BBIPAKEHUE W YCIIOBHS (TPaHUIIBL,
00jacTH) IPUMEHUMOCTH;

OTIpe/IeIIATh HAaIpaBJICHWE BEKTOpAa MHIYKIUU MArHUTHOTO TOJS MPOBOJAHHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH M OMKCHIBATh N300pa’KeHHE, CO3IaBaeMOE TNIOCKHM 3€PKaJIOM, TOHKOH JTMH30M;

BBITOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (DU3MUYECKUX SBJICHUH W TIPOLECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (popMynHpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYIIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHMH, INPH ITOM
BBIOMpATh ONTUMANIBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPEIIHOCTEeN U3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIIMYHH C MCIIOJIb30BAaHUEM IPSIMBIX W3MEPEHUI:
IpUA 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YNbTaThl MOJYUYEHHON 3aBHCUMOCTH
buznyecKkux BENMWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yabTaTaMm
UCCJICJIOBAHMUS,

coOnronarh mnpaBuia O€30IaCHOrO TpyAa IPU IPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, YUEOHO-UCCIEOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJIENbI0, HCIONb3YS
¢u3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4H BEIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHS,
POBOJUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MYEeCKOi BEIMUHHBI,

pelaTh KayecTBEHHbIE 33/aYM: BBICTPaMBATh JIOTMYECKU HEMPOTHBOPEUMBYIO LIETIOYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCTIONIB30BaTh TPH PEUICHWH YYeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM [yl TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETALMM M MPEACTaBICHUs Y4eOHOH U
HAYYHO-TIOMYJISIpHONH HMH(OpMauy, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBAThH MOTydaeMylo HHPOPMAITHIO;

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

IPUBOJUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YyUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIMIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrieyeHus 6€30MAaCHOCTH MPHU OOpAIIEHUH C TPHUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;



paboTaTh B TpyIIIE C BHITIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIeH, TUIaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneisiTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoOi IPOOIEMBI.
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P 41c97c
Utoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68 4 y
YACOB I10 ITPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

I.A. Makuwes, b. b. byxosues, H.H. Cotckmun dusuka 10 kn. dPnsmka 10 knacc. bazoBbin n
yrny6neHHbIn ypoBeHb. YuebHuk. Mocksa. lNMpocselueHmne, 2020

I.A. Makuwes, b.b. byxoBues, B.M. Yapyrun ®usmka 11 knacc. ba3oBblii 1 yrinyoneHHbIn
ypoBeHb. Y4ebHuk. Mocksa. [pocselleHne. 2020

A.l. PbimkeBu4d. COopHUK 3aga4 no duaunke. Mocksa, Opoda, 2005 - 2019 .
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