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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,
peaTM3yIoLUMX OCHOBHBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTb peaIM3allUMUd MEXIIPEIMETHBIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIW M3y4YeHUs (U3UKU HA YPOBHE CpEIHEro oOIiero oOpa3oBaHWUs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IPEIMETHBIC PE3YNIbTATHI 10 TO1aM O0YUYCHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam 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
IIPEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonoruei, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe B3HEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHATh HayYHbII METOJI TO3HAHUS NPH BBITIOJIHEHUN UMHU y4eOHBIX MCCIIEIOBAHUH.

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

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBJISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3fesioB (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€pHUH, BEUIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuszaiys npeanoiaraeT UCIoJIb30BaHHE T'YMaHUTapHOTO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTUYECKUMU MpoOIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbl 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 (GOopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
¢buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI ONMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-IeATEIbHOCTHBIN 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
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3NKe OOBEIUHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YacTHUKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHMS U OCHaIeHus Kabunerta ¢usuku. [lpu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC H3MEPEHHS,
WCCJICIOBAHMSI 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IIOCTAHOBKY OIIBITOB IO TMPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PACUETHBIX M KadeCTBEHHBIX 3a1ad. Ilpu aTom
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 ¥ UHTErpUpys 3HAHHS U3 Pa3HbIX pa3/eioB. J[1s KauecTBEHHBIX 3a7a4 MPHOPUTETOM
SBIISIIOTCSL 3aJaHU Ha OOBSICHEHHE MpPOTeKaHHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpedoBanusmu PI'OC COO Kk MaTepHaTbHO-TEXHHUYECKOMY
obecrieyeHnto y4eOHOro mporecca 0a30BBI YpOBEHb Kypca (U3WKM HAa YPOBHE CPEIHEro
o0mrero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBHUAX MHTETPHUPOBAHHOTO KaOMHETA MPeIMETOB €CTECTBEHHO-HAyuyHOro IKiIa. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PATOPHOE 00OPYOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeUMBAET MOCTAHOBKY MEPEUNCIEHHBIX B MPOrpaMMme 0
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX NPaKTHUECKUX paboT ¢GopmupyeTrcs B
BUJIC TEMaTHYECKUX KOMIUJIEKTOB M OOEeCleuyMBaeTcss B pacy€ére OJAHOTO KOMIUIEKTAa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENISIMHU U3Y4YeHUs1 GPUMKU B 00ILIeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHHE HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

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



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTD SIBJICHUS C HCIIOJIb30BaHHEM (U3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DUHUKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU M TEXHOJIOTHIA.

JlocTikeHnne 3TUX Henell o0ecreyrBaeTcsl PEUICHHEM CIEAYIOMMX 3a7ad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOYAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN MPUMEHSATH TEOPETUYECKUE 3HaHWUSI Ui OOBSCHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOM (u3HuecKoi
MOJIENIBIO, 3a7ad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/laHue (PHU3HUECKON
MOJIEINN, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIQ/ICHUE METOJaMH CaMOCTOSITENIFHOTO TUIAHMPOBAHUS M MPOBEACHUS (PU3MUECKUX
OKCIIEPUMEHTOB, aHaJlM3a M  UHTepHpeTanuu  HUHQOpMaluH,  OmpeiesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysbTara;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usukm (0a30BBIi YpOBEHB) Ha ypOBHE CpEAHEr0o 0OImero oOpa3oBaHHS
otBoauTcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SIBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTEIh JIElNaeT BHIOOp MPOBEACHUS JTabOpaTOPHBIX paboT |
OTBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJAEPKAHUE OBYYEHUS

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 MIO3HAHUS
®usuka — Hayka O npupoje. HayyHele MeToAbl MO3HAHUSA OKpyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE O3HAHMS TPUPOABI. DKCIIEPUMEHT B (PH3HKE.
MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayuneie runores3sl. dusnueckue
3aKOHBI U TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.
Poie m Mecto (u3uku B (OPMHPOBAHHU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
MIPaKTHYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AmnHasiorossle 1 IU(POBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKU.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka



Mexanndeckoe paBukeHHe. OTHOCHUTEIBHOCTh MEXAaHUYECKOro JBHKeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckOpocTh (CpelIHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUalbHOM TOUYKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHAT. ClioKeHHe NepeMEIeHU 1
CJII0’KE€HHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE aBrKeHue. ['padmku 3aBHCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MYyTH U NIEPEMEIICHUS MaTEPUAIbHON TOUKH OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonuHneliHoe naBMXeHHE. [I[BU)KeHHME MarepualbHOW TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW 110 MOZYJIO CKOPOCTBIO. YTIJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
gacTtoTa oOpanieHus. L{eHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA M MPAKTHUECKOE IPUMEHEHHUE: CHUIOMETp, JBUYKEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MTEpeJadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, UILUTFOCTPALINS KHHEMATUUECKUX XapaKTEPUCTUK JBHUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM MNPOCTPAHCTBE.

HabGmonenue neuxenus teaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C IIEJIBIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOIICHMSI  MEXKIY  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIEIOBATEIbHbIE PAaBHbIE IPOMEXKYTKM BpPEMEHM IpPHU PAaBHOYCKOPEHHOM JBHUKEHHUU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

W3yuyenue ABUKEHUS IIAPUKA B BA3KOU KUIKOCTH.

N3yuenune aBuxeHus tenaa, OpOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpuHumun otHocutenbHOCTH ['anuies. [lepBbiit 3akoH HeroToHa. HEpLManbHbIE CUCTEMBI
OTCYETA.

Macca Tema. Cwma. Ilpunnun cyneprio3unmu cuil. Brtopoit 3akon HerooTona st
MarepuanbHO Touku. Tperunii 3akoH HploTOHA /1Sl MaTepuaibHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsbkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koaddumment tpenus. Cuna conmpoTUBIECHUS
NP ABUKEHUH TeJla B KUJKOCTH WM rase.

[TocTymarensHOE U BpamareabHOe ABUKEHNE a0COTIOTHO TBEPAOTO TEa.

MoOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHus. [lnedo cumbl. YcnoBus paBHOBECHs
TBEPAOTO TEIA.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: TMOAIIUIHUKY, JABUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akoH HeroToHa.



N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NAJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOrO Teina. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHnue aBmxeHUs OpycKa 0 HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Uccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynsc MaTepralibHOM TOYKHU (Tela), CHCTEMBl MaTepUAIbHBIX TOUeK. IMITylbC CHITBI U
M3MEHEHUE UMITyJIbca Tejla. 3aKOH COXPAaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckass sHeprus maTepualibHONW TOYKU. Teopema 00 HM3MEHEHMHM KHUHETHYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHIMAIbHBIE CUJIbl. CBsI3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCcTpOMCTBA M IPAKTUYECKOE NMPHUMEHEHME: BOJAOMET, KONEP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHne aOCOJMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW SHEpruu Teia Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUH U MX OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwkenme. [Qudbdysumsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BemecTBa. MoJenu CTPOEHHUS Ta30B, JKHAKOCTEH W TBEPABIX Tel M OOBICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KoiaumdecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Monenb uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KMHETHUYECKON Teopuu
ueanpHOr0 ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHedl KHHETHYECKOW HSHEpruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiecchl B UcaIbHOM Tas3e ¢



MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['padudeckoe mpeacTaBieHre U30MPOILIECCOB: H30TepMa,
u30x0pa, n3obapa.

TexHUUecKne yCTpOUCTBA U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 0 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUS.

Mognens onbita llTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, WUTIOCTpUpPYIOLIAs PUPOLY JaBJIECHUS ra3a Ha CTEHKH COocyaa.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATE HAa OCHOBE HM3MEpEeHUU 00BEMa
KOMHATBhI, IaBJICHUS ¥ TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOTr0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEeHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ uzmeHenus. KonnuectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0JlHOATOMHOTO
uJeanbHOro rasa. Buasl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMJI0EMKOCTh BelecTBa. KoauduecTBo TEIIOTHI IPH TEILIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. IlepBblii 3akoH TepMoauHaMmuku. IIpumenenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs npoieccoB B MpUPO/IE.

TeroBeie MamuHbL. [IpuHIUIIBL [EeHCTBUS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus sHEPTUU B
TeroBbIX MamuHax. Koadduument nonesnoro aeiictusi teroBoid Mammubl. Lukn KapHo n
€ro Ko3(QQUIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYeCKUE MPOoOIEeMbl TEIIOIHEPTETUKH.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKHU U3
OyTBUIKM TOJI JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue s(upa B JAaTyHHOU TpyOke HyTéM
TpeHus (BUACOJAEMOHCTpALINs).

M3MeHeHne BHYTpEHHEH aHepruu (TeMreparypsl) Teja Mpu Terionepeaaye.

OmnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPAaHUsl, pEaKTUBHOI'O JAIBUTaTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3ayXa. HaceleHHbI nap. YaenpHas TEIioTa napooOopa3oBaHuUs.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT JJaBJICHMUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuanbl. I[lnaBneHne u kpucrannuszauus. Y IenbHas
TerioTa riasjieHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHuueckne yCTPONCTBA W MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP M TCUXPOMETP,
KJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepeHre OTHOCUTENBHON BJIAKHOCTH BO3yXa.

Pa3zgea 4. diekTpoauHaMUKA

Tema 1. Inexkmpocmamuka

OnekTpu3anusi Tell. OJEKTpUYeCKUid 3apsn. J[IBa Buga dSIEKTPUUYECKHX 3apsIOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JNEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. ToueuHbll  3JIEKTpUUYECKHI  3apsl.
OnekTpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mois. [lpuHuun cynepno3unuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsHKEHHOCTH AJIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarmyeckoro mons. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[TpOBOAHMKY M TUAJIEKTPUKU B AIEKTPOCTATUYECKOM MoJie. JuaaeKkTpruueckas mpoHUIIaeMOCTb.

OnekTpoéMkocTb. Konpencarop. DJIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrHs
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuyeckue yCTpOICTBA M MPAKTUYECKOE NPUMEHEHHUE: SIEKTPOCKOI, 3JIEKTPOMETP,
AIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHACHCATOP, KOMUPOBATIHHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL AEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOTHUKY B AIEKTPOCTATUUECKOM IIOJIE.

DINIeKTpOocTaTUYECKas 3allMTa.

JM5NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaJAM IUJIACTHH,
pacCTOSTHUS MEXKIy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna toka. [1ocToOSIHHBIH TOK.

Hanpsixenue. 3akon Oma i1 y9acTKa [Eenu.

DIEeKTpUIecKoe COIIPOTHBIICHUE. VY nensHOE COIIPOTHBIICHUE BEIICCTBA.
ITocnenoBarenpHOE, MApaUIEIBHOE, CMELIAHHOE COEAUHEHUE IIPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH J[xoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.



DNEeKTpOABMKYIIasl CUJIA M BHYTPEHHEE CONPOTUBIICHUE NCTOYHUKA TOKA. 3aKoH Oma aiis
MIOJTHOM (3aMKHYTOH) 3JIeKTpruecKoil enu. KopoTkoe 3amMbIKaHUeE.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIOB
oT Temneparypsl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBeHHass ¥ TNPHUMECHAs NPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHIUKOBEBIE TPHOOPHI.

ONEKTpUYECKUH TOK B PacTBOpAax M paciulaBax JJIEKTPOJIUTOB. OJIEKTPOIUTHYECKAS
Jucconuanus. JNEeKTPOIIn3.

DneKkTpuueckuil Tok B ra3zax. CaMOCTOATENbHBIA U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHnueckue yCTpoiCTBA M IPAKTUYECKOE NPUMEHEHHE: aMIIEpMETpP, BOJIBTMETP,
peocTar, HCTOYHMKM TOKA, 3JIEKTpOHArpeBaTelbHble IPHOOPBI, 3JIEKTPOOCBETUTENIbHBIC
npuOOpBl, TEPMOMETP COMPOTHUBICHUS, BaKyyMHBIH IHOJ, TEPMUCTOPBHI M (POTOPE3HCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTh CONPOTUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelaHHOe COeIMHEHUE IPOBOIHUKOB.

[Ipsimoe u3MepeHne 3IeKTPOABMKYLIEH cuibl. KOpOTKOE€ 3aMblKaHHE TajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3ps ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS POBOJIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4eHne CMEIIaHHOTO COEMHEHNSI PE3UCTOPOB.

W3mepeHne  2JIEKTPOABWIKYIEH CHJIBI HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

Hab6monenue snexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCylIecTBISETCS C Y4ETOM
COJIepKaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHUE, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHWEe CUCTEMBl YypaBHEHHM, JuHEWHas (QyHKOusA, mapabona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M HMX NPOEKLUUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHHE B )KUBOW Mpupone, 1uddys3usi, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEMJIOBOE PAaBHOBECHUE), DIIEKTPHUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, YKUJIKOCTEH M Ta30B, SJIEKTPHUUYECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTHYECKAs TUCCOLIMALINS, TaJIbBAHUKA.

Teoepagpus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonoeusn: npeodpa3zoBaHUE JBHKCHHUM C MCIIOJIb30BAHMEM MEXaHHU3MOB, YUET TPEHHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHHUKE (pakera,
BOJOMET W JPyrue), JBUTATENb BHYTPEHHErO CrOpaHWs, TMapoBas TypOWHa, OBITOBOM
XOJIOJIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTHH MOJYYEHHSI COBPEMEHHBIX MaTE€pUaIoOB, B TOM YHUCIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, JJICKTPOHATPEBATEIbHBIE TPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMAcHUMHAA UHOYKUUS

ITocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarmutHoe IIOJe.
Bekrop marauTHONM MHAYKIMY. [[pMHIMI Cyneprno3uuyu MarHUTHBIX 1oJIel. JINHUY MarHUTHOM
uHAyKuuy. KapTiHa TuHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOrO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moxynb W HampaBleHHE. JIBHKEHHE 3apsHKCHHOM 4YacTULBl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEkTOpa MAarHMTHOM HMHIYKIIHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe snekTpuueckoe mojie. OJIEKTPOABMIKYIIAs CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBJI€HNE CAMOMHIYKIIMU. DJIEKTPOIBHIKYILAsl CHUJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPAKTUUYECKOE IPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHILl, UHAYKIIMOHHAS MEYb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MAarHUTHOI'O
MOTOKaA.



SIBiIeHNE CAMOMHTYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol

M3yyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue 1eMCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1e0AHU

KonebarenbHas cucrema. CBoOojHbIe MexaHMuYeckue KosebaHus. ['apmoHuueckue
konebanus. Ilepumon, wactora, amrumrtyga W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHplii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOaHUS B HACATBHOM
KoJIeOATeIbHOM KOHType. AHAJIOTHs MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosebanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHLHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxarolux KojeOaHUsAX. BbIHYXIE€HHbIE MEXaHHMUECKUE KOJeOaHusl.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[TepemenHbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepegaya U NOTpeOIEHUE 3JIEKTPUUYECKOM HSHEPIUH.
OKOJIOTUYECKME PUCKH IpU IPOU3BOJCTBE AUeKTpodHepruu. KynbTypa wucnonb3oBaHUS
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpOiICTBA M TPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TEHEpaTOp IEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

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

Pe3onanc npu mocniejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH NEpHOa MAJIbIX KoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

Mexannueckue BOJIHBI, yclI0BUs pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHeHus
U JMHa BojHbI. [lomepeuHble M MpOAOJIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. Y CJIOBMSI M3JIy4EHUS 3JEKTPOMAarHUTHHIX BOJIH. B3anMmHas
opueHTanus BekTopoB E, B, V B snektpomaruutHO# BosiHe. CBOWMCTBAa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaXKCHUE, IIpeJOMJIeHUe, moispu3auus, audpaxkuusd, uHrepdepenuus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 351eKTPOMAarHUTHBIX BOJIH. [IpMeHEHHE 31EKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBA3U U TeIeBUACHUA. Pagronokanys.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, pajgap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

HaOGnroneHnue oTpakeHus U MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakuy MEXaHH4eCKHUX BOJIH.

3BYKOBOH pE30HAHC.

Habumonenne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOWCTB — JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMosnHeliHOE pacIpOCTpaHEHUE CBETa B OTHOPOIAHOMU Cperie.
JIyud cBera. ToueuHBI UCTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme M300pakeHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBeta. 3akOHBI MpeJOMJIEHHs cBeTa. AOCONIOTHBIA IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yros IMOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Jucnepcus cseta. CioxxHbIl cocTaB O6enoro ceera. LIBer.

CoOuparomue M pacceuBarolmue JHUH3bL. ToHKass nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKas cujia TOHKOM JUH3bL. [locTpoeHne n3odpakeHuil B COOMparOIUX U pacCEenBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNsI MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MpPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAsI ONTHKA, AU(PpaKIMOHHAS
peIéTKa, NoIIponL.

Llemoncmpayuu



[IpamonuHetHOE pacHpOCTpaHEHUE, OTPAXKEHHE U TperIomiieHue cBera. OnTtudeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieab CBETOBOIA.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

HaGmronenne unatepdepeHium cera.

HaGmonenue nudpakuu cBera.

Habmonenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszaresns IpeIoMICHUS CTEKIIA.

HccnenoBanue CBOWCTB N300paKECHUH B JIMH3AX.

HabGmronenue qucnepcuu ceta.

Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHnLBI IPUMEHMMOCTH KIJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTH CBETa B Bakyyme, MPUHLUII
OTHOCHUTEIBHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.
CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna I[lnanka cBsi3u sHeprun GoTOHA C €ro YacTOTOM. DHEPrus U UMITYJIbC
¢doroHa.

OtkpbiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitna 1 potodpdexra. «KpacHas rpanuia» dportodrddekra.

Jasnenune cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBa M TpaKTHUECKOe NpUMEHeHue: (oTorneMeHT, (OTONaTUHK,
CoJIHEeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToauoI.

Conneuynas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna mo paccesHuto o -uactuu. Ilmanerapnas
Mozenb atoMa. [locrynater bopa. M3nyuenue u normnomeHne GOTOHOB MU MEPEXOE aToma C
OIHOTO YpOBHS 3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BonnoBsble cBolicTBa yactuul. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.

CrioHTaHHOE U BBIHY)KJIEHHOE U3JTyuyeHHE.



TexHuuecKkrne YCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: CIHEKTpaJbHBIA aHaiu3
(ciekTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Moguenb onsita Pesepdopra.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

Habumronenne nuHelyaThIX ClIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue TMHEHYaTOro CrekTpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTBI,  JIOKa3bIBAIOLUE  CIOXKHOCTh CTpOEHMS  sA1pa. OTtkpbiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno cocraBa paauoakKTUBHOTO U3JIyUEHUS.
CsaoiicTBa anbda-, 6eta-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OpPraHU3MBI.

OtkpeiTHEe TpoTOHa W HeWrpoHa. Hykmonnas moznens siapa [eiizenOepra—lBaHeHKo.
3apsin saapa. MaccoBoe yucio siapa. M30Torsl.

Anbda-pacnian. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBSI3M HYKJIOHOB B sizipe. S nepHbie cuitbl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W TEPCIEKTUBHI  SIECPHOM
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SI€PHOIN SHEPreTUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

DyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

Texnuyeckne ycTpoiicTBa M HpaKTHYECKOE MPHUMEHEHHE: I03UMeTp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. Ji1eMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMuHU. [IpuknagHOoe ©  MHUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMUHU.

Bun 3Bé31H0T0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKEHUE.

ConHeynas cucrtema.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConHua W 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEPUCTHUKHU. JluarpaMma «CHEKTPabHBIA KJIacC — CBETUMOCTbY». 3BE3[IbI
IJIaBHOW TOCJIEIOBATEIBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTbY» [JIsi 3BE3] TJIABHOM
MOCJIeI0OBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BOToIUU CoJIHIA U 3BE3/. DTalbl )KU3HU 3BE3 .

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. PagmoramakTuku u kBazapbl. YEpHbBIE OBIPHI B SAPAX TalaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa66na. Paz6eranue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.



Hepeménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKEHUN
JUIsL OIIPEJCIICHUS M0JI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, muianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
9THUYECKOW cdepax AeATENIbHOCTH 4YelOBeKa, pPOJib M MeCTO (U3MKM U acCTPOHOMHHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (OPMHPOBAHUU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IIPEJICTABICHUM O IPUpOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce oCymIecTBISieTCS C y4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3¢H C KypcaMd MaTeMaTHKH, OHWOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBS3aHHBIE C HM3YYEHHEM METOAOB HAyYHOIO ITO3HAHMSL:
SBIICHUE, HAy4YHbIH (akT, rumore3a, (u3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJICIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLUHU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbI U HX
NPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOIHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM Hpupoje, KojeOaTelbHble IBM)KEHUS B
KUBOW MpPUPOJE, ONTUYECKHE SBJICHHMS B >KMBOM Npupoje, ACHCTBUE pajuallMd HA >KUBBIE
OpTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIM4YecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCa 3€MJIM, 3aJI€KHM MarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPEJCKa3aHNE 3eMIIETPSCEHUM.

Texnonoeus: MTMHUM DJIEKTPOIIEpeiad, TeHEpaTop NEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne ydeOHoro mpeamera «®dusmka» Ha ypoOBHE CpeaHEro oO0IIero oOpa3oBaHMs
(6a30BBII  YpPOBEHB) JIOJDKHO  OOECTHEUHUTh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METamnpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pE3yabTaThl OCBOEHHUS yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXaThb
TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEN
NO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAalMil, NO3UTHUBHBIX BHYTPEHHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHCKOrO  OOILEeCTBa,



pacuiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOMN IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OOydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOI0 O0OIIECTBa;

NPUHATHE TPAJULHUOHHBIX OOIEYEIOBEUECKUX T'yMAaHUCTUYECKUX M JEMOKPATHYECKUX
IICHHOCTCI;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMU HHCTUTYTAMH B COOTBETCTBUHU C UX
(GYHKIMSAME ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTH POCCUICKOM IPaTaHCKOW UACHTHYHOCTH, IATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JAOCTIKEHHSIM POCCHUMCKUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOT'O TBOPUECTBA, MIPUCYILETO
buznueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3muuHbiM chepamM MNpoPeCcCHOHATBHON JCSITEILHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PHU3MKOM M TEXHHMKOH, yYMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP OymaymIeH
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTh K 00pa30BaHUIO M caM000pa3oBaHUIO B 00nacTu (pU3MKK Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOW KYyIbTYphl, OCO3HAHHME TJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeN YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

paclIMpEeHHe OMbITa JEATEIbHOCTU 3KOJIOTMUECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOITNXCS 3HAHUN 10 (pu3mKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3UUECKOIN HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOU JIeATEIbHOCTH, TOTOBHOCTh B TIPOIECCEe M3YUCHUS (DU3UKU
OCYIIECTBIISATh MPOCKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIIbHOCTh WHANBUAYATBHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS



Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UpPOBATh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIETIATH 1S JACSITSIIbHOCTH, 33/1aBaTh MapaMeTPhbl K KPUTEPUH UX JTOCTHIKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabaTeiBaTh TUIAH PEHICHHS TIPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePHUATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JICATEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIbTATOB IEIISM,
OIICHUBATh PUCKH IMOCIICICTBUI JICSITCIBHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIbHOTO U
KOMOWMHHUPOBAHHOTO B3aUMOJICUCTBUS;

pPa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBrble ucciaenoBareJnLCKue AeiiCTBHA.

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHATUSIMH W MeToAamu (pU3mdecKoi
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 001acTu
¢bu3KKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3UYECKOTO CoNIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUAAMH JCSATEIBHOCTH MO TOJYYSHHIO HOBOTO 3HAHMS, €ro HHTEpPIpETaIlvu,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyalM3UpOBaTh 3aJady, BBIABUTATh
TUTIOTE3y €€ peIIeHMs,, HAaXOJUTh apryMEHTHI UIsl JO0Ka3aTeIbCTBA CBOMUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHMS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUIeHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OIICHUBATDH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIC 33Jaud B OOpPa30BATEIHHOM JCSATEIHHOCTH, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YICOHBIX TIPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIBbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTepHATHBHBIC PEIICHUS.

Padora ¢ undpopmanmeii:

BIIQJICTh HABBIKAMU TOJy4YeHUs WHOOpMAIUU (PU3MUECKOTO COJACpPNKAHUSA U3 UCTOUHHKOB
pa3HbIX THWIIOB, CAMOCTOSTENIbHO OCYIIECTBJIATh IIOUCK, aHAJW3, CHUCTEMAaTHU3alUi0 U
MHTEPIIPETANIO HHPOPMALIUK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JJOCTOBEPHOCTH WH(MOPMAITUH;

WCIIOJIB30BaTh CpEICTBA HWH()OPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHN KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OpPraHU3alMOHHBIX 33a]a4 C COOJII0JIEHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacCHOCTH;

CO371aBaTh TEKCThI (PU3UUYECKOTO COJEPKaHHWS B pa3NUYHBIX (opMatax C yd€Tom
Ha3HaYeHWs WHGOpPMAlUU ¥ [ENeBOW ayIUTOPHH, BBIOMpas ONTHUMAIbHYIO (opmy
MPEACTABJICHUS U BU3YATU3ALINH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHO IEATEIHHOCTH;

pacro3HaBaTh MPEANOCHITKA KOH(MDIMKTHBIX CUTYAIMi U CMATYATh KOH(QIUKTHL;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEJCTB;

NOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ MHMBHIyaIbHON paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITENIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTABIATH IUIAH JACHCTBUHM, PACIpPElENATh POJIM C Yy4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOMH paboTHhI;

OILICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJOr0 YYaCTHHKA KOMaHbl B OOLIUIN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpelaraTb HOBBIE IIPOEKTHI, OLICHUBAThb WJEHU C IO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh IMO3UTUBHOE CTPATErMUECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO NEATENLHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTaBUTh U ()OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUETHBIX M Ka4eCTBEHHBIX 3ajad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYecKo paboThl € Y4ETOM UMEIONIMXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEU U MPEANOYTCHUN;
JIaBaTh OIEHKY HOBBIM CUTYAIIHIM;
pacuIupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHUH;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBJICHUIO JSPYIULIMH B 00JIacTU  (PU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON pe(IeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUM;
HCITOJTH30BaTh MPUEMBI pe(ISKCHH JIJIsl OIICHKU CUTYAIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKHA U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 110 UX CHIDKCHHIO;
MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, TOHMMasi CBOM HEIOCTATKU M JOCTOMHCTBA,
MPUHUMATh MOTHBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEILHOCTH;
MPU3HABATh CBOE MPABO W MPABO JAPYTUX HA OIMIUOKH.
B nporiecce nqoctuxkeHHsI TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpeHEro 0OIIero o0pa3oBaHUs y OOYUYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, MPE/oIaralomuii chopMupoBaHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE HMOLIMOHAIBHOE COCTOSTHHE,
BUJICTh HANpaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHATILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIKOYAIOIIEro CaMOKOHTPOIJIb, yMEHUE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTHPOBAaThCS K SMOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALIMM, BKJIIOYAIOIIEW CTPEMIICHHE K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JCUCTBOBATH UCXOs U3 CBOUX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIISITH MHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K kxoHny o6yuenus B 10 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMeEpax poJjib U MecTOo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U TEXHOJOTUH, B IPAKTHYECKON
JIeITEeIILHOCTH JIFOICH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENeH: MaTephallbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJeNu
CTPOEHMS Ta30B, XXKMIKOCTEH M TBEPABIX Te€J, TOUYCYHBINA DJIEKTPUYECKHUM 3apsAl IPU PELICHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (IPOLIECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUS BEUIECTBA M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHHOE JBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojelcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl NMpHU HarpeBaHUU
(oxJ1ax/1eHNH), TEMJI0BOE paBHOBECHE, UCIIApEHNE, KOH/IEH CAlUs, JIaBJIeHHEe, KpUCTAJUIN3aIus,
KHUIIEHUE, BJIAJKHOCTH BO3]lyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSHMs raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B;

ONMCHIBaTh MEXaHMUYECKOE JBI)KEHHE, UCHOJB3Ys (hHU3MUECKHE BEIUYMHBI: KOOpJUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUjla, UMITYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHIMalbHAs HSHEpPrus, MexaHudeckas paldoTa, MeXaHHMUYeCKass MOUIHOCTb;, MpHU
ONMMCAHWU TPABUIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCHOJB3YEMBIX BEIWYHMH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUYHUHY
C IpYTUMH BEIIMUYUHAMH,

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢usznyeckue BEIMYMHBI: JaBlIEHUWE Tas3a, TeMIlepaTypa, CpedHss KHHEeTHYecKas JHeprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEIMIOBOTO
JIBUTATENIS; IPU ONMMCAHUM MTPABUIBHO TPAKTOBATh (DU3MYECKHI CMBICI UCIIOJIb3YEMBIX BEJTHMUNH,
uX O00O3HAYeHHS U EAUHMIBI, HAaXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;



ONUCHIBaTh M3YYEHHBIE SJIEKTPUYECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUYECKHE SBIICHMS
(mportiecchl), UCTIONB3YS (PU3NYECKUE BEIMYUHBI: AJICKTPUUYCCKUI 3apsiji, DJIEKTPUYECKOe MOJe,
HaMpPsSOKEHHOCTh MMOJIS,, TOTEHLHMAN, Pa3HOCTh MOTEHIMAIOB; IPU OMNHCAHUHM TPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJIBb3YEMbIX BEJIWYHH, WX OOO3HAUEHUS W EAUHMHIIBI;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIHMUUHY C APYTUMU BEJIMUYHHAMY,

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3yS (DU3MUECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON 3HEPruM, 3aKOH COXPAHEHHUs WMITYJIbCA, IPUHLINI CYNEPIO3ULIUN CUII, TPUHLUIT
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOEHUS
BEILIECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpEJHEH KHUHETHMYECKOW SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOro 3apsiia, 3akoH KyrnoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3auyaTh yCJIOBHS X O€30M1aCHOTO HCIONIb30BaHUS B IOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIEAOBAHUIO (PU3UYECKUX SIBICHUH W TPOIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX W KOCBEHHBIX H3MEpEHWil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MIPEITIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH ONBIT M JOPMYIUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (M3MUYECKUMH BEIUYMHAMH C HCIOJIb30BAHUEM
OpSIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBAaTh YCTAaHOBKY, (UKCHUPOBATH PE3YNIbTAThI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIUYHMH B BUIE TaOIHI] U TpadUKOB, JelaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIE0BaHUS;

coOnronarh mnpaBuia 0€30IacHOrO TpyAa IMpPU IPOBEACHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM ¥ IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TaOOPaTOPHOTO 000pyIOBaAHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
(du3nYecKre 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3aJa4ll BBIOUPATh (PU3MUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (POpPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAbHOCTD MOYYEHHOTO 3HAYeHUS (PU3NUECKON BETHMUNHBI,

pemaTh KauyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTUYECKU HEMPOTHBOPEUMBYIO IETIOUKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCIIONB30BAaTh TNPU  PELICHUH YYEeOHBIX 3a7ad COBpPEMEHHBbIE HWH(OPMAaIMOHHBIE
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPUPOBAHHS, WHTEPHIpPETAIlMU M TPEACTaBICHHUS y4eOHOU W
HAyYHO-TIOMYJISIPHOW HWH(OPMAIMK, TOJYYEHHONW U3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJyYaeMyro HH(OPMaIINIO;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, 00BICHEHUE TPOIIECCOB OKPYKAIOIIETO MHUPA, B pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS 10 (U3WKE B TOBCEIHEBHOW JKH3HU IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JUIsS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B TpYIIE C BHIOJTHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TpYNNbl, palMOHAJIbHO pacHpeleNsiTh OOS3aHHOCTH U IJIAHUPOBATh JESATENbHOCTh B



HECTAaHAAPTHBIX CUTYyallUsX, aJJleKBaTHO OLICHMBATh BKJAJ KaXKOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMoil poOIIeMBI.

K konmy o6yuenus B 11 kJjacce mpeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
JeSITeIbHOCTH JIFO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHUHBI MUPA;

YUUTBIBATh TPAHMLBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUHbIH
JIEKTPUUECKUI 3apsl, Jy4 CBeTa, TOYCUHBIM HCTOYHHMK CBETa, s/IEpHas MOJENIb aTroMma,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3NYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JECWCTBUS TOKa, B3aMMOACHUCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAs
MHAYKLINS, JAEWCTBUE MarHUTHOIO II0JII Ha IPOBOAHMK C TOKOM M JBIXKYLIMICS 3apsn,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, audpakiuus M HOAIpU3aLUs CBETa, JAMCIEpCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAs! U UCKYCCTBEHHAsl PallOaKTUBHOCTD;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTUYECKHE,
JIEKTPUUECKYIO IPOBOJUMOCTb PA3JIMYHBIX CPeJl) U JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BEJIUYMHBL: HJIEKTPUUYECKHHM 3apsil, cuja TOKa, D3JIEKTpPUYECKOoe
HaIpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PAa3HOCTh MMOTEHIMANIOB, 3JEKTPOABMKYIIAs CUIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnoJjs, cwia Ammepa, cuwia JlopeHua, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHus 3JIEKTPUYECKOI0 M MArHUTHOIO TMOJEH, NMepHoA W 4yacToTa KosieOaHWH B
K0JIeOaTeNbHOM KOHTYpE, 3apsi/l U CUja TOKa B MPOLIECCe TApPMOHMYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIAa JIMH3BI, MPU OMHCAHUU MPAaBUIHHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIIOJIB3YEMbIX BEJIWYMH, WX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIHUUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIC SBJIEHUS U IPOLECCHl, HCHOIb3Yysd (QHU3NUECKHE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIyabC (OTOHA, MEpPUOJ TMoJypacmajia, SHEPIrHsl CBSI3U aTOMHBIX SJ€p, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (U3UYECKUH CMBICI MCIIOJIb3YEMbIX BEJIWYMH, HUX OOO3HAYEHUS W
€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (DU3MUYECKYIO BEJIWYMHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETMUHHBI;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBlI IOCIEAOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMarHUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOTO pacHpOCTpaHEHUsl CBETA, 3aKOHBl OTPaKEHUS CBETA, 3aKOHBI IPETOMIICHUS
cBeTa, ypaBHeHMe OHHmITeWHa Ui ¢GoTtodddekTa, 3aKOH COXpAaHEHHUS SHEPruu, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTrO 3apsia, 3aKOH COXPAaHEHHS
MaccoBOI'0 4Mciia, MOCTylaTsl bopa, 3aKOH PaJMOAaKTUBHOIO pacmnajna, IMpU ITOM pPa3iIvyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YeCKOE BbIpaXKEHHE W YCIOBUS (TpaHHIIBL,
00JacTi) IPUMEHUMOCTH;

OIpPEACIIATh HAIlpaBJICHUE BEKTOPA MHIYKIUU MAarHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OMHUCHIBATH N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;



BBINOJIHATh SKCIEPUMEHTHI 110 HCCIECAOBAHUIO (PU3MYECKUX SBICHUH M MPOLIECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu d3ToM  (QOpPMYIHpOBATh
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPHUMEHTa, CcoOupaThb YCTAHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIATh MpPSIMbIE U KOCBEHHBIE H3MEpPEHHUS (PU3UYECKUX BEIUYMH, NPU ITOM
BBIOMPATh ONTHMAJBHBIA CIIOCOO W3MEPEeHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BAaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYUH C MCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh Pe3y/bTaThl MOJYyYEHHON 3aBHCHMOCTH
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKoB, JAenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEJOBAHMUS;

cobuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeN0BAaTENbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33JaHHON (PU3MUYECKOW MOJIENbBI0, HCIIONb3YS
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUpPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbl, HEOOXOAMMBbIE Ui €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJYYCHHOTO 3HAUCHHS (PU3MYECKON BEIMYHUHEI,

pemaTh KadyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTUYECKH HEMPOTUBOPEUYMBYIO IIECTIOUKY
paccyXIeHUI ¢ ONOpPOi Ha N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SABICHMUS;

UCMOJb30BaTh IPH PEUIEHHH Y4eOHBIX 3a7ad COBPEMEHHble HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIMH U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHONW HMH(OpMAIIUM, TOJYYCHHOW W3 PA3JIMYHBIX HMCTOYHHKOB, KPHUTUYECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMaLUIO;

OOBSICHATH NPUHLUIIBI IEHCTBUS MAIIKMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHA UX 0€30IM1acCHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HHU;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(HU3MKOB B Pa3BUTHE
HaYyKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HMU IS
oOecrnieueHns 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPAMU U TEXHUUYECKUMH YCTPONUCTBAMHU, JUIs
COXpaHEHUsI 3J0POBBS U COOIIOIEHHUS HOPM SKOJIOTHYECKOT0 TTOBEICHNS B OKPY’KaIOIei cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyMNIbl, palMOHAIBHO paclpeleNniaTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CHUTYallHsX, aJleKBaTHO OIEHHBATH BKJAJ KaXKIOTO M3 yYaCTHUKOB TPYIIHI B
peleHne paccMaTpuBaeMoil MpoOIeMBl.
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MMPOBEPSEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

JleMOHCTpUpOBaTh Ha TpPUMEPaX poJib W MeCTO (PU3UKH B
(GhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOU NEATENBHOCTH

JTronen

10.2

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJETCH:
MaTepualibHas TOYKa, MHepLUajbHas cucTemMa OTcuéra, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEIN CTPOCHUS I'a30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEUHBIM OJIEKTPUUECKUN 3aps] — MpU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

10.4

10.5

Pacnio3naBath (usnueckue sBieHUs (MPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJIspHO-KMHETUYECKON Teopuu
CTpPOCHMsI BELIECTBA U  JJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJMHENHHOE JIBU)KEHHE, CBOOOJHOE IaJIeHuE
TN, IBUXCHHE I10 OKPY)KHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHMe o00béMa Tel TpU  HArpeBaHUU
(oxJaxeHnn), TEIUIOBOE paBHOBECHE, HCHapeHue, KOHICHCAIUS,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXJAy IapaMeTpaMu COCTOSHHSA Ta3a B H30Ipolieccax;

OJICKTPpU3alusA TCI, BSaI/IMOI[CI\/JICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHUE, MCHOJIb3ys (U3HUECKHe
BEJIMYMHBI: KOOpJHMHATA, MYyTh, NEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJa, HWMIOYJIbC Tela, KWHETHYecKas OSHeprus,
MOTEHIMaJbHasl JHEpPrHs, MeXaHudyeckas paloTa, MexaHHUYecKas
MOIIHOCTb; IIPYU OMUCAHUH MPAaBUILHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIWYHMH, MX OOO3HAuU€HUs M €JAMHHUIIbI, HaXOAWUTH
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUUHY C JIPYTHMMHU

BCINYNHaMU

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC

SABJICHUA, HCIIOJIB3Ys (1)I/I3I/I‘-ICCKI/IC BCIMYMWHBI: JaBJICHHUC Tasa,




10.6

TEMIlepaTypa, CpEIHsAsl KHUHETUYECKas DSHEpPrusi XaOoTHYECKOIOo
JBUKEHUS MOJIEKYJ, CpPEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dSHeprus, pabora rasa,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICII
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U E€IUHUIbI, HAXOJIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BEJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE  SIBICHUS  (MPOLIECChl), HCMONb3Ys  (U3HUEcKHe
BEJIMYMHBI: QIIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTh  IMOJIA, IOTEHIMaJ, Pa3HOCTb IOTEHLMAJIOB; IIpU
ONMCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYEHHS | EAMHUIBI;, YyKa3blBaThb (OPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMH

BCINYMNHaMN

10.7

10.8

AQHAIM3UPOBATh (U3MUYECKUE TIPOLECChl W  SIBJICHUS, HCIOJB3Ys
(bu3MYeCcKre 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u Il 3akonsl HplOTOHA, 3aKOH COXpAHEHHUS MEXAHUYECKOW HHEPIuH,
3aKOH COXPAHEHHSI UMITYJIbCA, IPUHLIUI CYNEPHO3ULIMU CUJI, TPUHLHUII
paBHONpaBUsl MHEPUUAIBHBIX CHCTEM  OTCUETA; MOJEKYJIAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeaHeld KUHETHUYECKOM HSHEpPruy TEIUIOBOIO JBUKEHUS MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpAaHEHUs JJIEKTPUYECKOro 3apsia, 3akoH Kymona; mnpu 3ToM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIpKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTHU

OOBACHATH OCHOBHBIC MPHUHIIMIBI JIEHCTBUS MAIllMH, MPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inuaTh YCJIOBHS HUX O€30MaCHOTO

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

10.9

10.10

BBINOMHATE SKCIIEPUMEHTHI IO MUCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUN; TIPH
5ToM (opMynHpoBaTh NpobieMy (3agady) W THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTA, coOupaTb  YCTaHOBKY M3  TPEAJIOKEHHOTO
0o0opynoBaHusl, MPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI

OcymiecTBnATh TpsSMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 HU3MEpPEHHs U

HCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKN HOFpeIHHOCTeﬁ PISMGPGHI/Iﬁ



10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAYy (DU3MUECKUMH BEIMYHMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMIH; IpPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBaTh pE3yJbTaThl IOJIYYEHHOW 3aBUCHMOCTH
(bu3MUecKUX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJsibTaTaM HCCIIeA0BaHUS

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyAda TMPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIBCKOW M MPOCKTHOW JEATEIIBHOCTH C MCIOJIb30BaHUEM

WM3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3a/auu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
WCTIONB3Ys (PU3MYECKHE 3aKOHbI W NIPHHIMIBI, Ha OCHOBE aHaIM3a
yCIOBMSI  3aJaud  BBIOMpAaTh  (PU3UYECKYIO  MOJENb, BBIACIATH
¢du3nueckre BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLIEHUBATh PEAbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nuecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3Y4YCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3HII€CKI/IG SABJICHUS

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTHM JUIS TOHMCKA, CTPYKTYpUpPOBAHMUS,
UHTEpIpeTalMd M IpeICTaBICHUS y4yeOHOM W HaydyHO-IOIMYJIIPHOM
uHpOpMalMY, NOJYYEHHOM M3 Pa3JIMYHBIX HMCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE IPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOMU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGoTaTh B rpynie ¢ BBIMOJHEHHWEM Pa3TUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYyNNbl, PalUOHAIBHO  paclpeiessaTh
00sI3aHHOCTH Y TUIAHUPOBATh JCATEIBHOCTh B HECTAHJIAPTHBIX
CUTyallusAX, aJE€KBATHO OLEHUBATH BKJAJ Ka)XIOTO U3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI

11 KUIIACC



Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (U3MKu B
(GbopMHUpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHUHBI MHpPa, B Pa3BUTUHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JOZIEH, LIETTOCTHOCTh U €IMHCTBO (PM3NYECKOIN KapTHHBI MUpa

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOAEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, sepHas MOJAECIb aTOMa, HYKIIOHHAs

MOJIeJIb AaTOMHOTO Sipa MPH peIeHUH (prU3nyecKux 3aaay

11.3

11.4

115

Pacnio3naBate ¢u3uueckue siBieHUs (MPOIECcChl) U OOBICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOAMHAMUKM W  KBAaHTOBOH  (pu3mKm:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JEHUCTBUS  TOKa, B3aUMOJICIICTBUE  MAarHUTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM W JBIXKYIIMWACSA 3apsl, AJIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE PpacHpoCTpaHEHUE CBETa,
OTpaKeHHe,  IpeloMmieHue, uHTepdepeHuus, Audpakuus U
MOJISIPU3aLMsl CBETA, AMCIEPCUSI CBETA, (DOTORIEKTPHUUYECKHH IPPEKT
(dporoaddekrt), cBeToBOE MaBIICHWE, BO3HHUKHOBCHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (AJIEKTPHUECKUE,
MarHMTHbIE, ONTHUYECKUE, DJIEKTPUUYECKYI0 IPOBOAUMOCTD Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHUTHbIE sABJIEHUS (TPOIECCHI), HCIOJIb3YS
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DIEKTPUYECKOE  CONPOTUBIIEHHE,
pasHocTh moteHnmanoB, JJC, pabora Toka, MHAYKIIMS MarHUTHOTO
nmosig, cuna Awmmnepa, cuia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
9HEPrus IEKTPUYECKOTO M MATHUTHOTO IIOJIEW, MEPHOJ M 4YacToTa
KosiebaHui B KosieOaTeIbHOM KOHTYpE, 3apsi/i U CHJla TOKa B Ipolecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX Kose0aHui, ¢doxycHoe
paccTosiHue U OINTHUYECKas CWJIa JMH3bI, MPU OMHUCAHUU MPABHIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIMYUH, HX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTMYHHY C APYTUMHU BETUYUHAMU

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCCHI, NUCIIOJIb3Ys




(bl/ISI/I‘IeCKI/Ie BCIIMYUHBI: CKOPOCTHb 3JICKTPOMATrHUTHLIX BOJIH, JJIMHA
BOJIHBI MW YaCTOTa CBCTA, SHCPIrUd W UHMITYJIbC q)OTOHa, nepunon
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IpaBUJIbHO TPAKTOBATbH q)HSH‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX BCIIMYHH,
nXx 0003HAUYCHUS H CAWHUIBI; YKa3bIBaTb q)OpMy.]IBI, CBA3bBIBAOIIUC
JAaHHYIO (1)I/ISI/II-I€CKYIO BCJIMYUHY C APYI'UMHU BCIMYHNHAMU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBaTh (U3MYECKHE TMPOLECCHl M SBICHHSA, HCIOIb3YS
¢usnyeckue 3aKOHbl M OpUHLUNBL  3akOH OMa,  3aKOHBbI
MIOCJIEIOBATENbHOIO U MAapauIeIbHOIO COCIUHEHUS IPOBOJHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J1€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHENHOIO pacipOCTPAHEHUS! CBETA, 3aKOHbI OTPAaXXEHUs CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHE  OWHINTEHHA Ui
¢doroadexra, 3aKOH COXpPAHEHUS DHHEPIHMM, 3aKOH COXPaHEHMS
UMITyJIbCa, 3AaKOH COXPAaHEHUs DJIEKTPUUYECKOIo 3apsja, 3aKOH
COXpPAaHEHUsT  MaccoBOIO  4HuClIa, IMOCTynarel  bopa, 3akoH
paZMOaKTUBHOIO pacraja; MOpU 3TOM pas3jinyaTh CIIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS

(rpanubl, 061aCTH) IPUMEHUMOCTHU

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MMPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

11.8

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

3€pKaJioM, TOHKOW JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISI0OBAHUIO0 PU3NICCKUX SBICHUHA H
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (QOopMYIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIIOKEHHOTO

00opyoBaHusl, MPOBOJAUTH OMNBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBiaTh MpsiMblE U KOCBEHHBbIE HW3MEPEHUs (PU3MUECKHX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 MU3MEpPEHUs U

HCIIOJIB30BaTh U3BCCTHHIC MCTO/IbI OIICHKHU HOFpeHIHOCTeﬁ H3MepeHHI>i

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCIOJIb30BAHUEM
NpSAMBIX ~WM3MEPEHHH; NPU OTOM KOHCTPYHMPOBaTb yCTaHOBKY,
(¢ukcupoBaTh pe3yJabTaThl IOJTYYEHHONM 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TaOIUL U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ylbTaTaM

HUCCICIOBaHUA

11.12

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUU

HCCIEIOBAaHUN B paMKax yqe6Hor0 9KCIICPUMCHTA, yqe6Ho-



HCCHGHOB&TGHBCKOﬁ n HpOCKTHOﬁ ACATCIBbHOCTH C HUCIIOJIB30BAHHUCM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOT0 000pyIOBaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI WM MNPUHOUIIBI; Ha OCHOBC aHalin3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnyeckue BEIUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(hU3HUECKON BETUIMHBI

11.14

11.15

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHUM C OMOpOil Ha H3y4eHHbBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/I‘ICCKI/I€ SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHUMH YY4eOHBIX 3aJad  COBPEMEHHBIE
MHGOPMALIMOHHbIE TEXHOJOTUM JUIsl IOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS y4eOHOM U Hay4YHO-IIOMYJISIPHOM
nHpOpPMAINY, TIOTYYCHHOW W3 Pa3IUYHBIX UCTOYHUKOB; KPUTHYECKH

AHAJIU3UPOBATD MMOJIYH4aCMYHO PIH(bOpMaI_II/IIO

11.16

11.17

OOBACHATH IIPUHIUIIBL ,HCIZCTBHH MallllH, HpI/I60pOB N TCXHHYCCKHX
YCTpOﬁCTB; pa3indaTrb YCJIOBUA HX 0€30IaCHOr0 HCIOJIL30BaHUSA B

HOBCEIHEBHOU KU3HU
[IpuBoauTH TpUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(M3UKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
KU3HM 11 oOecrieueHns 0€30macHOCTH IpU OOpaIIeHUH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeaec

PaGotars B rpymme ¢ BBINOJHEHHWEM PA3IUYHBIX COIMAIbHBIX POIEH,
IJIAHUPOBaTh ~ pabOTy  TPYMIBI,  PAlMOHAILHO  PacCHpeneisTh
00S3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHJAPTHBIX
CUTyalUsAX, AaJE€KBAaTHO OLICHUBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMOil poOIeMsl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
pa3nena

Koxa npoBepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

2.1

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

2.11

2.1.2

2.1.3

®uzuka — Hayka o npupoae. Hayunbie
METObI MMO3HAHMS OKpYXkaroiero Mmupa. Poib
JKCIIEpUMEHTa M TEOpUH B  Ipollecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pu3nke

MonenupoBanue (U3HYECKUX SBICHUA H
npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHbBl U TE€OpPUH. ['paHUIBl NMPUMEHUMOCTH
(buznueckux 3aKOHOB. [IpuHuun
cooTBeTcTBUs. Poinp m Mecto ¢u3uku B
(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOH
KApTUHBI Mupa, B MPaKTUYECKOU

NESITENbHOCTH JIFOIEN
MEXAHHUKA
KMHEMATUKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENBHOCTh
MCXaHHUYCCKOI'o JBUKCHUAI. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOpocTh (CpemHssI CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIMH Ha OCH
CHCTEMBI KOOp/AMHAT. CrnoxeHue

MIEpEMELICHUN U CIIOKEHUE CKOPOCTEN

PaBrOoMepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKECHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOpOCTH,
YCKOPEHMH, IIyTH " repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPECMCHHA

2.14

CBoOoaHoOe najieHne. Y ckopeHue cBoOOTHOTO

naJieHus




2.15

KpuBonuneiiHoe nBuxkeHue. PaBHOMepHOE
JABHUKCHUC MaTepHaHBHOﬁ TOYKHU 10
OKPY’XHOCTH. YTJOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

TexHnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKEHHUE CHApSIOB, LIEMHBIE U PEMEHHBIE

nepeaavn

2.1.7

[IpakTrueckue paboTHI. N3zmepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOIIEHUS MEXIY MyTSIMHU, MPOUIECHHBIMU
TEJIOM  3a  IOCJIEOBAaTElbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBIDKEHUHM C HAYaJbHOM CKOPOCTHIO, PaBHOM
Hymto0. M3yuenue NBIKEHUS 1IapUKa B BA3KOM
KUJIKOCTU.  VI3yueHue  JBWIKEHHUSA  Tela,

6p0HJCHHOFO TOPU30OHTAJILHO

2.2

JTMHAMUKA

2.2.1

2.2.2

[Tpunamn OTHOCUTEJILHOCTH lNasmanes.
ITepBriii 3akon HproroHna. WuepruanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

2.2.3

2.2.4

Bropoii 3akoH HberoroHa nmus MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(MUCO). Tpermit 3akon Helootona ans

MaTCpraJIbHBIX TOYCK

3aK0oH BCEMUPHOTO TAToTeHUs. CHiia TSHKECTH.

HCpBaﬂ KOCMHUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUS  IOKOS.
Koaddumnment tpenns. Cuta conpoTHUBICHUS

IIpH ABUKCHUU TEJIA B )KUAKOCTH HUJIN T'a3€

2.2.7

HOCTyHaTeJ'IBHOC " BpalaTCJIbHOC ABHUIKCHUC



a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIEHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

2.2.10

Texunyeckne YCTpOﬁCTBai IIOJIIHITHHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Ipaktrueckue padoThl. U3yuenue aBUNKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
JEHCTBUEM HECKOJIbKMX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B JeOopMHpPYEMOil TIPYy)KUHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI HUX JAepopMarlui.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OCh BPalllCHUA

2.3

2.3.1

2.3.2

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynsc mMarepuanbHOM TOYKH, CHUCTEMBI
MaTepUaJIbHBIX ToueK. MMmynbc cuiasl u

HU3MCHCHHUC UMITYJIbCA TCJIa

3akoH coxpaHenuss umnyiasca B HCO.

PeakTtuBHOE ABHKEHHE

2.3.3

PaGora cuet

2.34

MormHocTs cribl

2.35

2.3.6

2.3.7

2.3.8

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KHHETHYECKOW SHEPTUH

[lorennmaneHass oHeprud. IloreHuuManbHas
SHEprus yIpyro nehopMUpPOBAHHON
npyxuHbl. [loTeHIManbHass »Heprus Teia

BOJIM3U IOBEPXHOCTH 3eMIIU

HOTGHHI/IaJ'IBHI)Ie N HCMOTCHIHMAJIBHBIC CHIIBI.
CBs3b pa6OTLI HCIIOTCHIMAJIBHBIX CHUJI C
U3MCHCHUCM MEXaHUYIeCKOM SHEPIrun
CHUCTCMBI TCII. 3aKoH COXpPaHCHUA

MEXaHWYECKON IHEPTUn

VYnpyrue u Heynpyrue CTOJIKHOBEHUS




2.3.9

2.3.10

TexHuueckue yCTpONCTBA: JBUIKEHUE PAKET,

BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktnyeckne paboTel. M3ydyeHue CBS3H
CKOpPOCTEM Tel IpU HEYNPYyroM YyZaape.
HccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHECHHEM MEeXaHNYeCKOM OHEpPIuu T€jia

3 MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM

3.11

3.1.2

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BpoyHnoBckoe
neuxenue. [{uddysusa. Xapakrep ABMKEHUS U

B3aMMO/JICHCTBHUS YaCTHI] BELIECTBA
Mopgenu CTpoeHHs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W OOBSCHEHHE CBOWCTB

BCIICCTBA HA OCHOBC 3THUX MOI[GJ'IGﬁ

3.13

3.14

Macca wmonekyn. KonnyecTBo BemiecTBa.
[TocTostnuass ABoraapo
TermoBoe paBHOBecue. Temmeparypa u €€

n3Mepenue. [lkana remneparyp Lienscus

3.1 3.15

Mopnens  upeanpHOro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOI'O I'a3a

3.16

AbGcounoTHas TeMIieparypa Kak Mepa cpenHei
KMHETUYECKOW PHEPIUU TEIJIOBOTO JIBUKEHUS

yactull ra3a. lllkana remnepatyp KensBuna

3.1.7

VpaBuenue Kianeiipona — MeHzeneesa.

3akoH /lanbTOHA

3.18

I'a30BBIE 3aKOHBI. I/I3OHpOI_IeCCH B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BC€HICCTBA.

n30TepMa, H30Xopa, u3obapa

3.1.9

3.1.10

Texnuueckue YCTPOMCTBA: TEPMOMETD,
OGapometp
[Ipaktuueckue pabotsl. M3mepenue Maccel

BO34yXa B KJ1accHOM koMHarte. MccienoBanue



3.2

3aBUCUMOCTH MECXKOY IMapaMe€TpaMHn COCTOSIHUA

pa3peKEHHOTO ra3a
OCHOBbI TEPMOJIMHAMUKN

TepmoauHaMmuueckass cucrema. BHyTpeHH:A
3.2.1 SHEPTHsl TEPMOJMHAMHYECKOM CHUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

322 KomuyectBo Temnnotsl u pabora. BayrpenHss
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Buael Temonepenayu: TEMIONPOBOJAHOCTD,
323 KOHBEKILIMs, U3llydeHHe. TeruioéMKocTh Tena.
VYienpHass TemI0EMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONIEpCaaquc

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
>y IIEPBOI0 3aKOHAa  TEPMOIAMHAMUKH K
uzonporneccam. ['paduyeckas MHTepHIpeTaLus

paboThI Taza

TermoBbie MamuHbl. [IpuHIUIBL EHCTBUA
TeIuIoBbIX MammH. [IpeobpazoBanus sHEpruu
3.25 B TEWIOBBIX MamuHAaX. KoadduumeHnt
nonesHoro  geiictBus  (mamee —  KIIM)

terioBor MamuHkl. [{ukin Kapro u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs mporieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCINIOOHECPICTUKHA

TexHuueckue yCTpolcTBa: JIBUTaTeb
3.2.7 BHYTPEHHETO CropaHusl, OBITOBOM

XOJIOAWJIbHHUK, KOHAUTTHUOHECD

328 [IpakTuueckue padotsl. U3mMepenue ynenbHOM
TEIJI0OEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHcanus. Vicnapenue
3.3.1 u KHIICHUE. V nenpHas TEIUIoTa

napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPbI



KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOcCoNIOTHAE ¥ OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacslmeHHsIi nap

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJlJIbL.

CoBpeMeHHbIE MaTepHalIbl

3.3.4

3.3.5

3.3.6

3.3.7

IInaBneHue wu KpUuCTaJllIn3alus. YI[CJ'IBHaSI

TerutoTa miasieHus. Cyonumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MOJYYEHHsI COBPEMEHHBIX MaTepHasoB, B TOM
qrciie HAHOMATepUAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

DJIEKTPOCTATUKA

411

4.1.2

4.1.3
414

415

DnekTpu3anus Tel. JNEeKTpUUecKuil 3apsa. JBa
BUJIa DJIEKTPUUECKUX 3apsi/IOB

[IpoBoaHMKH, TUDIEKTPUKU u
MOJIYTIPOBOJTHUKH

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumogeiictBue 3apsanoB. 3akon Kymnona
DnexTpuueckoe  Moe. HanpsoxkéHHocTh
INEKTPUUYECKOTO MOJIA. [MpunHIMT
cynepno3unuu.  JIMHMKM — HAOpPsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

4.1.6

4.1.7

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorennuan. PasHOCTE IOTEHITHAIIOB
[IpoBOIHMKM M IHUBJIEKTPUKU B IOCTOSHHOM
SJIEKTpUYEeCKOM  moJie.  [(udnekTpudeckas

MIpOHUIIACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Kongencarop.



4.2

DNeKTPOEMKOCTh IUJIOCKOTO  KOHJEHCAaTopa.
DHeprust 3apsKEHHOT0 KOHIEHCATOpa
TexHuueckue  yCTPOWCTBA:  AJIEKTPOCKOTI,

OJICKTPOMETP, OJEKTPOCTATHUCCKasd 3aliuTa,

419
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP

4110 [IpakTrueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOH/IEHCATOPA

IOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 aJeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
r DJEeKTpUYECKOe COMPOTHBICHUE. Y IENbHOE
o COTMPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesbHoe,
o CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MONIHOCTH 3EKTPUYECKOTO TOKA
anekTpoaBwxkymas cuna (manee — I/C) wu
497 BHYTPEHHEE CONPOTHUBIIEHHE HCTOYHHMKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOIN)
anekTpuueckoi nenu. Koporkoe 3ambikaHue
DNeKTpOHHAas IIPOBOJIUMOCTh TBEPBIX
128 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHHS
o METaJUIOB oT TeMIIepaTyphl.
CBepXIpoBOIMMOCTh
429 OneKkTpuyecknii TOk B Bakyyme. CBOMCTBa
o AJIEKTPOHHBIX ITyYKOB
[onynpoBonnuku. CoOCTBEHHas: M IPUMECHAs
4.2.10 MMPOBOIMMOCTD TTOTYITPOBOTHUKOB. CBOMCTBA

p-n nepexoxa. IlonynpoBoJHUKOBBIE TPUOOPHI
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DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEKTpOoNIUTHYECKAs JUCCOLIAIHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

DIIEKTPUUYECKUI TOK B rasax.
CaMoCTOSITEIbHBIE U HECaMOCTOSITEJIbHBIN
paspsan. PaznuuHble TUIBI CAMOCTOSITENIBHOTO

paspsaa. Monnus. [1nasma

Texnuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JJIEKTpOHArpeBaTebHbIE npudopHl,
JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
COINPOTUBIICHUS, BaKyyMHBII MO/,
TEPMHUCTOPHI U (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, ralbBaHUKa

[IpakTnueckue paboTHI. N3yuenue
CMEILIAaHHOTO COEeIMHEHUS PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpotusieHus. HaOmonenue

AIIEKTPOITH3a

11 KUIIACC

Kon
pa3jiena

Konnposepsiemoro

3JIEMEHTA

IIpoBepsiemble 371eMeHThI COACPKAHUS

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

4.3.2

IlocTrostHHBIE MaruuTbl. B3amMmojaenicTBue

IIOCTOSIHHBIX MarHuToOB

MarnutHoe mosie. Bekrop MarHuTHOU
vHAYKIMU.  [IpuHOMO — cynmepro3uiuu.
Jlunun MarHuTHOM wuHAYKIMU. KapTuha
JUHUM  MarHUTHOM  WHAYKIUU  TOJS

IIOCTOAHHBIX MaroHuToOB

4.3.3

MarsuTHoe IIojie INpOBOAHUKA C TOKOM.

Kaptuna nuHMI 10N JUIMHHOTO MPSIMOTO




5.1

IpOBOAHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
OpOBOAHHKA, KAaTYHIKHM C TOKOM. OmngIT

Opcrena. BzaumoelicTBrue NpOBOIHUKOB C

TOKOM
434 Cuita Amriepa, €€ MOJlyJIb M HalpaBIIEHUE
Cuuiia JlopeHnua, e€ MOAYJb U HaNpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBl B
433 OIHOPOJHOM MAarHUTHOM mone. PaGora
cuiel Jlopena
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
O/C nnaykuuu. 3aK0H IEKTPOMarHUTHOM
438 unaykuun Oapanes
BuxpeBoe snektpuueckoe mnone. I/C
WHIYKIAA B TPOBOJHUKE, IBWKYIICMCS
439 MOCTYNaTeNbHO B OJJHOPOJHOM MarHUTHOM
roJie
4.3.10 [IpaBusno Jlena
NHayKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUU.
43.11
S/1C camonHIyKIIMU
DHeprus MarHUTHOTO TOJSI KaTylIIKd C
4.3.12
TOKOM
4.3.13 ONEeKTPOMArHUTHOE I10JIE
TexHuyeckue  YCTPOWCTBA:  TOCTOSHHBIE
MAarHUTHI, JJIEKTPOMATHHUTEHI,
4.3.14
AIIEKTPOJIBUTATETb, YCKOPUTEIH
JJIEMEHTAPHBIX YACTHII, HIYKIIHOHHAS I1eYb
[IpakTnueckue paboTHL. N3yuenne
MarHUTHOTO TIOJII KAaTYIIKK C TOKOM.
4.3.15 UccnenoBanme nelcTBUS — ITOCTOSIHHOTO

MardivTa Ha paMKy C TOKOM. HccnenoBanue

SABJICHUS 3JICKTpOMaFHPITHOI>'I HUHAYKIUU

KOJIEBAHU A U BOJIHBI

MEXAHUYECKHME U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
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5.1.2

Konebarensnass cucrema. CBOOOIHEBIE
Konebanusa. ['apMoHMYECKHe KoyeOaHuUs.
[lepyon, wacrora, ammumuTyna u ¢asza

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaremaTu4ecKui

MasaATHHK

5.1.3

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
Kunematuueckoe 51 JUHAMUYECKOE

OITHCaHKE KO0JIe0aTEILHOr O JBWKCHUA

5.14

[IpeBpamenue SHEPTUH npu
rapMOHMYeCKUX  KosnebaHusix.  CBs3b
aAMILIUTY/IbI KoJIeOaHUul UCXOIHON
BEJIMYMHBI C aMIUIMTYyJaMu KoJjieOaHu# eé

CKOPOCTH U YCKOPCHU

5.15

Konebarenbubiii  koHTYp.  CBOOOIHBIE
JIEKTPOMAarHUTHbHIE Kosie0aHus B
UICaIbHOM  KOJICOATEJIbHOM  KOHTYDE.
Anasoruss MeXJ1y MEXaHHYEeCKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

®opmyisia TomcoHa

5.16

5.1.7

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTenbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHHbie AIIEKTPOMarHuTHBIE

KOJICOaHUS.

5138

5.1.9

5.1.10

Ilepemennbii  Tok.  CHHYyCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomHocTh IIEPEMEHHOTO TOKa.
AMIIIUTYZAHOE M JEHCTBYIOIIEE 3HAYECHHE
CHJIBI TOKA U HAITPAKCHUA

Tpancdopmarop. [IponsBoacTso, nepegaya
U NOTpeOJeHne 3IIEKTPUUYECKON HSHEPIUH.
OKOJIOTUYECKHE PUCKU NPU MPOU3BOACTBE

JIEKTPUIECKON JHEPIuMu. Kynerypa




5.1.11

5.1.12

HUCITIOJIB30BaHUA SJICKTPOSHEPTHUHN B

HOBCEIHEBHOU KU3HU

Texnuueckue ycrpoiicTBa: celicmorpad,
ANEKTPHICCKHIH 3BOHOK, JMHUA

QJICKTpoIepcaaqd

IIpaktuyeckue pabotel. MccaenoBanue
3aBHCUMOCTH IEpUOJia MaJbIX KoseOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChl
rpy3a. MccnenoBanue nepeMeHHOro Toka B
LEeny W3 IO0CJIENOBAaTEIbHO COEIUHEHHBIX

KOHACHCATOpa, KaTyYIIKHW U pE3UCTOPa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanunueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. Ckopoctb
pacmpocTpaHeHuss W JUIMHA  BOJIHBIL.

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

5.2.2

5.2.3

HNHuTepdepennus u mudpakIms

MEXaHHNYCCKHUX BOJIH

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

Bricota Tona. Tem0p 3Byka

5.24

525

ONEKTPOMarHUTHHIE  BOJIHBL. Y CJIOBHSA
W3JIy4eHUsI  DJIEKTPOMATHHUTHBIX  BOJIH.
B3anmMHuas opuenranusa BekTopos E, B u v

B SHCKTpOMaFHI/ITHOI\/’I BOJIHC B BAKyyM€

CBolicTBa  JIEKTPOMAarHUTHBIX ~ BOJIH:
OTpakKCHHE, IPEIOMIICHUE, NOJApHU3aLus,
mudpakuus, uHTepdepeHuus. CKoOpocTb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

5.2.7

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHrEe DIIEKTPOMArHUTHBIX BOJIH B

TEXHHUKE U OBITY
[IpuHUMOBI pagroOCBI3U U TEJIEBUICHUS.
Pagnonoxarus. DJEeKTpOMarHuTHOE

3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl




5.2.8

TexHuueckne yCTpOWCTBA: MY3bIKaJIbHBIE
HHCTPYMEHTEI, YIbTpa3ByKOBas
MUArHOCTHKAa B TEXHUKE W MEJHUIUHE,
pazap,  paguONpUEMHHUK,  TEJIEBU30p,

anTeHHa, tenedon, CBU-neup

5.3

OIITUKA

531

5.3.2

5.3.3

[IpsiMonuHeitHOEe pacnpocTpaHEHUE CBETa
B OJIHOPOJIHOM cpexe. JIyu cBera
OtpaxkeHne cBeTa. 3aKOHBI OTpaXCHUS
cBera. [locTtpoeHne n300pakeHHd B TWIOCKOM
3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBETa. AOCONIOTHBIH MoKa3arTelib

IIpCIIOMIICHUA

5.34

[onnoe BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHblid yrojq MOJHOTO BHYTPEHHETO

OTpPaXXCHUA

5.3.5

5.3.6

5.3.7

Hucnepcust  cBera. ClOXHBI  coCTaB

Oenoro cBera. L{Bet

Colwuparoniiue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE paACCTOSHUE H
OIITUYECCKas culia TOHKOU JIMH3BI.
[Toctpoenne n3o0pakeHU B COOMPAOIINX
W pacceuBarommx JmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, JaBaeMoe

JIMH30M

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

OIITUKHU

5.3.8

5.3.9

WNnrepdepennuss cBera.  KorepeHTHble
HUCTOYHUKHU. Ycenosus HaOII0ACHUS
MaKCUMyMOB " MHUHHMYMOB B
UHTep(EPEeHIIMOHHOW KapTHHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus  cBera.  JudpaxknmonHas

pemérka. YciaoBue HAOMIOJACHHS TIaBHBIX



MaKCUMyMOB npu naacHuun

MOHOXPOMATHUYCCKOTI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonspusanus ceeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKUIUOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(paKkInOHHAS peeéTka,
MOJIAPOU T
[IpakTrueckue paboTHI. H3mepenne

ImoKasarciisd IMPEJIOMIICHUAA. HCCJICIIOB&HI/IC
5.3.12 i} 5
CBOHUCTB I/I306pa)KCHI/II/I B JIMH3aX.

HabGmronenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel NpPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. ITocTynatsl TEOPUH
6.1 OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIUIT OTHOCUTEILHOCTH DUHIITEHHA

6 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemyieHHe BpPEMEHH U COKpaAIlleHUe
JUTUHBI
6.3 DHeprus U UMNYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl C PHEpruedl W HMIYIbCOM
6.4 CBOOOMHOM YacTUIbl. OHEPrusi IMOKOA

CcBOOOIHOI YaCTHUIIBI

7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOU OIITUKU
®otonbl. Popmyna [lnanka cBs3u 3HEPTHN
7.1.1 ¢oroHa ¢ ero wyactoToid. ODHeprus u
7.1 UMITYJIbC GOTOHA
OTtkpeiTHE U uccienoBanne Gorodrddexra.
7.1.2 Omeitet - AI'. CroneroBa.  3aKkoHbI

dboTorddexra




7.1.3

YpaBHeHue OUHNITENHA st
dotordpdekra. «Kpacnas TpaHUIA»

dhoTodrddexra

714

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuveckue ycTporcTBa: (OTOIIEMEHT,
¢doromaTuuk, COJIHEYHAS Oarapes,

CBETOIUOI

1.2

7.3

CTPOEHME ATOMA

721

71.2.2

7.2.3

Monens atroma Tomcona. OnbITEI
Pezepdopaa mo uccieqoBaHuo CTPOCHUS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMa

[Toctynatet bopa. H3znyuenue u
norjomeHue (OTOHOB TIPU  MEpexoje
aToMa C OJHOTO YPOBHSI DJHEPrud Ha
npyroil. Buasl cnexktpoB. CniekTp ypoBHEH

SHEPruM aToMa BOJIOPOa

BosiHoBBIE cBoOMicTBa wactuil. BoiHbl ge
bpoiiss. KopnyckynsipHo-BOTHOBOM
nyanu3Mm. Jludpaxius dIJIEKTPOHOB Ha

Kpucrajuiax

724

7.2.5

CrioHTaHHOE U BBIHYXJICHHOE H3JIy4YCHHE.
VY cTpoicTBO U MPUHLIKIT pabOTHI Jlazepa
TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN

aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

IIpaktuyeckne  pabotel.  Habmonenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Mertoasl HaAOMIOAECHUS W  PETHCTPALUU

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKpbITHE  PAaTUOAKTUBHOCTH.  OIBITHI
Pesepdopaa mo ompeneneHHI0  cocTaBa

PaaAuOAKTUBHOTO  HU3JTYy4YCHUA. CsBoiicTBa



7.3.3

anb(da-, 6eTa-, raMmma-u3ydeHus. Brnusaue

PaaANOaKTUBHOCTH HaA JKUBBIC OPTraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHAa.
Hyxnonnas mozens siapa ['eiizenbepra —
WBanenko. 3apsan snapa. MaccoBoe 4uciio

sapa. M3oTomnsl

7.3.4

7.3.5

Anbda-pacna. DJIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnas. INamma-
U3JTy4EHHeE. 3aKOH  paJiMOaKTHUBHOI'O
pacnaza

OHeprus CBS3M HYKIOHOB B  fJpe.

SAnepusie cunbl. Jledekt Macco aapa

7.3.6

HI[CpHLIC pC€aKIuu. IIGJ'IGHI/IC U CHHTC3

sep

7.3.7

7.3.8

7.3.9

7.3.10

S nepHbiit peakTop. TepMosiiepHbIi
cunte3. [IpoOnembl UM  NEPCHEKTUBBHI
SIIEPHOM  SHEPreTHKU.  JKOJOTUYECKHE

ACIICKTHI ﬂIIepHOI\/JI SHECPIrCTUKHA

OneMeHTapHble  4YacTtuibl.  OTKpbITHE
ITIO3UTPOHA. DyH/IaMEHTAJIbHbIE
B3aMMO/ICHCTBUS

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
Kamepa BunbcoHa, saepHBIM peakTop,
aTomMHasi 6bom0Oa

[Ipaktnueckue pabotel. HccnenoBanue
TPEKOB YaCTHUI] (o TOTOBBIM

dbotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3mnoro Heba. Co3Be3nmus, spKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC JIBUKCHUC

Comdeynas cucreMa. IlmaHeTsl 3eMHOI
TPYIIIBL. [Ina"HeTBI-ruraduTel " ux
Cl'[yTHI/IKI/I, KapJ'II/IKOBI)Ie IIJIAHCTHEI. Manme

tena COIHEYHOM CHCTEMBI



8.3

8.4

8.5

8.6

Connne, ¢otochepa wu  armocdepa.

ConHeuyHast akTUBHOCTD
Nctounuk sneprun CosHua u 3B€371

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJHyC, TEeMIepaTypa,
ux B3aUMOCBSI3b. Jwnarpamma
«CTIEKTPATBHBIA  KJacC — CBETUMOCTH.
3BE3MBI  IVIABHOH  ITOCIICIOBATEIILHOCTH.
3aBUCHMOCTb «Macca — CBETHMOCTBY IS

3BE3/1 IJIaBHOM MOCJIE0BATEILHOCTHA

Buytpennee CTpoeHue 3BE3L.

CoBpeMeHHbIE Ipe/ICTaBIECHUs 0
IPOUCXOXKIEHUM U 3Bomronnu CosHLa U 3BE3.

OTaIbl KU3HHU 3BE3]

8.7

Mneunsiii  Ilyre — Hama I'anakrtuka.
ChnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3N, Ta3a W IBUIA.
[lonoxxenne wu pgBuwxkenne ConHua B
lanaktuke. Ilnockas wu  cdepuueckas

noacucTeMsl I'anakTuku

8.8

8.9

8.10

Tunel ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacmupenune  BceeneHHOM.
3akon Xa0O0ma. PasOeranue ranakTHK.
Bo3pact u pamuyc BcenmenHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe nzinyuenue
Macmrabnass ~ cTpykTypa  BceneHHoil.

Meraranaktuka. Hepeménnbie mnpoGiiemsbl

aCTPOHOMHHU
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