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MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenvera «®@u3uka» B 0oOpa3oBaTeNbHBIX —opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIoUMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanue mporpaMMmbl Mo (U3MKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyueHHUs, a TaKKE YYUTHIBAET HEOOXOIMMOCTh peamH3allil MEKIIPEIMETHBIX
CBsi3eH (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIeJIW M3y4YeHHs (U3UKU Ha YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIC, MeETallpelIMEeTHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

® I[UIaHUpPYEMbIE PE3yNbTAaThl OCBOCHHUS Kypca Gu3uKu Ha 6a30BOM ypOBHE, B TOM UHCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOyueHusl.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YYEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJ] B CUCTEMY 3HaHHI 00 OKpY’KalolleM MUpE.
[konpHBIH Kypc (GU3HKM — CHCTEMOOOpA3YIOIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYECKMX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPAHCIOpTa, OCBOEHHMS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
IPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3uKku JUist ypOBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepual Kypca Gpu3nku o0beTUHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHImana GU3NYECKoil HayKH, OCMBICIIEHUE CBA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TpodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO € IIHUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUH U3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO PUPOIOTIOIB30BAHUS U
9KOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3UMKHM Ha YpOBHE CpeJHEro obuero oOpa3oBaHUs
SBISAIOTCS (u3MUeckue Teopur ((HOopMHUpPOBaHHE NPEICTABICHUNA O CTPYKTYypE HOCTPOCHHUS
¢usnueckoil TeopuH, poiaM (YHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEJCTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAILHON JEATeIbHOCTH oOyuaromuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlieneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISIETCS YYaCTHHKAaMH O0pa30oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHus kKabuHeTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAZICHUE OOYYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (M3UYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IIPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1a4i C SIBHO 3aJaHHOM (PM3NYECKOH MOJIEINbIO,
MO3BOJISIOIINE MPUMEHSATh HM3yUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasena
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MIPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbiOOpa (u3MuecKkoll Mojenu s CUTyalud HpPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0rmiero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCJIOBUSAX INPEAMETHOro KabuHeTa (PU3MKH WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(bu3HKH T0JKHO OBITH HEOOXO0MMOE 1ab0opaTOpHOE 000PYAOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHMUECKUX TPAKTHUYECKUX PabOT U JIEMOHCTPALMOHHOE
o0opyoBaHue.

JeMoHCTpaniioHHOE 000py/I0BaHUEe (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECTeUMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SIBJICHUH M IPOLECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIabopaTOpHOro O00OpyIOBaHMUSA JOJDKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIMH U3Y4YeHUS PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS:

e (dopMupoBaHHE HWHTEpPECa M CTPEMIICHHS OOYYAIONIMXCS K HAyYHOMY HW3YYCHUIO

NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;



pa3BUTHE TPEACTABICHUH O HAydHOM METOJAe TMO3HaHUs U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMupOBaHUE HAYYHOTO MUPOBO33PEHUS KAaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

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

dbopMupoBaHUE MPEACTaBICHUN O POJIM (U3UKU ISl PA3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsl peluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce

U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

nproOpeTeHne CUCTEMBI 3HaHUH 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPUSIX, BKIIOYAst MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
busznyecKkux SBJICHWM B TPUPOJE U Ui NPUHATHS TNPAKTHUECKUX PpELICHHH B
MMOBCEAHEBHOM JKU3HU;

OCBOGHHE CIIOCOOOB pEIHICHHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIENBI0, 3a7ad, TOJPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHue (HU3HUYECKON
MO/JIeJIH, aJIeKBaTHOM YCIIOBUSM 33/1a4H;

NOHMMaHue (PU3MYECKUX OCHOB M TPUHIIUIIOB ACUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJI/ICHUE METOJaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M MPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJlM3a M  UHTEpHpeTanuu  HUHQOpManuH,  OmpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATEIbCKON, TBOPUECKON
NeSITETTHHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme mo (GpusnKe nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX padoT u
OTBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®usnka — Hayka o npupoje. Hayunele MeToasl MO3HaHUsA OKpyXkaromero mupa. Pomis
HKCIIEPUMEHTA U TEOPHUH B IIPOLIECCE MO3HAHUSI TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runoressl. Ousnueckue
3aKOHBI U TeOpuH. [ paHUIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B
MIPaKTHUYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AmnHasiorossle 1 UG POBBIE U3MEPUTENEHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKU.



Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBHkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckOpoCTh (CpelIHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUaJIbHOM TOUYKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopAauHaT. Clio)KeHHE MepeMElIeHU 1
CJII0’KE€HHE CKOPOCTE.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBHKeHue. ['paduku 3aBUCHMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYTH U NIEPEMEIICHUS MaTEPUAIbHONW TOUYKH OT BPEMEHH.

CBoOonHOe majieHune. Y CKopeHrne CBOOOHOTO TIaICHUS.

KpuBonuueliHoe naBMxeHHE. [I[BUKeHHE MarepualibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHEHHas cKopocTh. llepuon u
gacToTa oopanieHus. L{[eHTpocTpeMUTenbHOE YCKOPEHHE.

TexHudyeckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JABHXCHHUE
CHaps/0B, LICMIHbIE U PEMEHHBIE MEpeIadH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UILUTFOCTPALINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue NBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3Ayxe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nxeHus Tena, OpoieHHOro Mo YrioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHnne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIbIO ONPEIEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanne  COOTHOIIGHMSI  MEXKIY  MYTSAMH,  TNPONJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC MPOMEXKYTKM BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

ITpuHuun otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroTona. HEpLManbHbIE CUCTEMBI
OTCYETA.

Macca Tema. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTepHaIbHOMN TOUKHU. TpeTuit 3akoH Hbl0TOHA [I711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Buapl TpeHust (1mokosi, ckoyibxeHwus, kadeHus). Cuma tpenus. Cyxoe TpeHHE.
Cwta TpeHHs CKOJIbXKEHUS U cuiia TpeHus nmokos. Koaddurment tpenus. Cruiia conpoTUBIEHUS
NP ABUKEHUH TeJla B KUJKOCTH WM rase.

[ToctynarensHOE U BpalaTeabHOE ABMKEHHUE aOCOIOTHO TBEPIOTO Tena.

MoOMEHT CuJIBl OTHOCHTEIBHO OCH BpamieHus. [lnedo cumbl. YcnmoBus paBHOBECHs
TBEPAOIO Tea.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAIIUIHUKY, JABUKEHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu



SIBNIeHNE MHEPIIUH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akoH HeroTona.

N3mepenue cu.

CiioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHHME CUII TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenne aBrxeHUs OpycKa 110 HAKJIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TEJNA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3akoHbl COXpaHEHUA 8 MEXAHUKE

Hmnynsc MaTepralibHOM TOYKH (Tea), CUCTEMbl MaTepUaIbHBIX TOUeK. IMIysbC cuitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernueckast sHeprus marepHaibHOH TOUKU. Teopema 00 M3MEHEHMH KHHETHYECKON
SHEPIUH.

[TorenuuanbHas sueprus. [loreHnnanpHas sHeprus ynpyro aeQopMUpOBAHHOM MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpOMCTBA M INPAKTUYECKOE NPHUMEHEHME: BOJAOMET, KOIEP, NMPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHune aOCONIOTHO HEYNpPYyroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHHMYECKOM SHEpruu Teia Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJiekyJisipHasi pM3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 000CHOBaHHUE.
BpoynoBckoe gBwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. Mojenu CTpOEHHUS Ta30B, KUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasMmepbl moiiekyn. KoimuecTBo BemiecTsa.
[TocrosinHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenscus.



Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETUYECKON TEOpHUH
uaeanbHOTO Tra3a. AOCONMIOTHas TemIeparypa Kak Mepa CpeiHell KHHETHYECKOW »Hepruu
TEIUIOBOrO JBWKEHHMS 4actul Tra3a. llkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3ompouecchl B ujcaibHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpecTaBieHne U30IPOLIECCOB: U30TEpMa,
u30Xxopa, u3odapa.

TexHUUecKue yCTpOUCTBA U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOMIME JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mognens onbita llTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COCy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHAT€ Ha OCHOBE H3MEpeHU 00b&EMa
KOMHATBhI, IaBJICHUS ¥ TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 ra3a.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ uzmeHeHus. KonnuectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0lHOATOMHOIO
uJeanbHOro ra3a. Bujsl Temnonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIyUeHHE. Y IeibHAas
TEMJI0EMKOCTh BelecTBa. KoauduecTBo TEIIOTHI IPH TEILIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. IlepBblii 3akoH TepMoauHaMmuku. IIpumenenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I'papuyeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

Tennobie MamuHbl. [IpuHIMIB! 1efcTBUS TeMIOBBIX MaliuH. [IpeoOpazoBanus sHEPTUU B
TeIuIoBbIX MamnHax. Koaggunuent noneznoro aeiicteus teruioBoil Mamusbsl. [ukn KapHo u
€ro K03 QUIMEHT MMOJIE3HOTO AEHCTBHSL. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

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

Jlemoncmpayuu

H3MeHeHne BHYTpEHHEW SHEpruu Tejna MPU COBEpIIEHUU pabOThl: BBUIET MPOOKH W3
OyTBUIKM TOJl JIEHCTBHEM CXKaTOro BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTém
TpeHus (BUACOJEMOHCTpALINs).

H3meHeHne BHYTpEeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3TyXa (OMBIT C BO3IYIIIHBIM OTHHBOM).

Monenu napoBoit TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAaHHUsl, PEaKTUBHOTO JIBUTaTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoonvt

[TapooOpazoBanue U kouaeHcanus. Mcmapenne wu  kuneHue. AOCONIOTHAsE U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3ayXa. HachlleHHbI nap. YaenpHas TEIoTa napooopa3oBaHuUs.
3aBUCUMOCTb TEMIIEPaTyphbl KUIIEHUS OT JJaBJICHMUS.



Teépnoe Teno. Kpucramnmuyeckue u amopdHbIe Tejaa. AHM30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa riasieHus. Cyonumarus.

VYpaBHeHue TeII0Boro 6agaHca.

TexHU4YeCKne YCTPOHCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJOTUM TOJIYYEHHMS] COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHS KPUCTAIUTMYECKOTO BEIIECTBA.

JleMOHCTpaIus KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenne OTHOCUTENHHOM BIIaKHOCTH BO3/yXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OneKkTpuzanusi Tell. OJEKTpUYeCKUid 3apsna. J[IBa Buga dSIEKTpUUYECKHX 3apsIOB.
[IpoBOIHUKY, TUBEKTPUKH U MTOJTYIPOBOJAHUKU. 3AKOH COXPAHEHUs AIEKTPUUECKOro 3apsa.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  31n€KTpUyecKUid  3aps.
OnekTpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mois. [lpuHuun cynepno3unuu
ANEKTPUUECKUX MoJied. JINHUKM HaNpsHKEHHOCTH AJIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarmdyeckoro mons. Ilorenuman. Pa3HOCTh MOTEHIUANOB.
[TpOBOAHMKY ¥ TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Mouie. J(uaaeKTpuueckas mpoHUIIaeMOCTb.

OnektpoéMkocTb. Konpencarop. DJIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrHs
3apsKEHHOTO KOHJIEHCATOPA.

TexHu4yeckne yCTpoMCTBa M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE DJIEKTPONpPHOOpPOB, KOHAECHCATOP, KOMHUPOBATBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLMIL AEUCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DIIeKTpocTaTUYECKas 3alllMTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJAW IIJIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUAJIEKTPUICCKOMN TIPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

DNIEKTPUUYECKUI TOK. Y CIOBUSL CYIIECTBOBAHUS HJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna toka. [1ocToOSIHHBIH TOK.

Hampsioxenue. 3akon Oma 115 ydacTka 1emnu.



DneKTpruuecKoe COTIPOTHBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOTHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH [xoymns—JIenna. MOmHOCTb 371€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIasl CUJIa U BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma amst
MOJTHOM (3aMKHYTOM) 2JIEKTpHUecKoi mernu. KopoTkoe 3aMbIKaHHeE.

DJIEKTPOHHAs TPOBOAUMOCTD TBEPIBIX METANIOB. 3aBUCUMOCTh COMPOTUBIICHHS METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

DNEKTPUUYECKHII TOK B pPAcTBOpax M paciulaBax »dJEKTPOJIMTOB. DJIEKTPOJIUTUYECKAS
JUCCOLUAIUs. DIEKTPOIIN3.

DJIEKTpUYECKHI TOK B Tazax. CaMOCTOATENbHBIM U HECAMOCTOSTENBbHBIN pa3pan. MonHus.
[Tna3ma.

TexHu4yeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: aMIIEpPMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, DJJEKTPOHArpeBaTENIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

V3mepeHue cuibl TOKa U HAMPSHKCHUS.

3aBUCHUMOCTh COMPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJAHUKOB OT JJIMHBI, IUJIOLIAAU
MONEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernanHoe COeIMHEHUE TPOBOHUKOB.

[Ipsimoe u3MepeHue 3JAeKTPOABMKYIIEeH cuiibl. KOopoTkoe 3aMblkaHHe raibBaHHYECKOTrO
9JIEMEHTA U OLIEHKA BHYTPEHHEI0 COMPOTUBIICHUSI.

3aBUCHUMOCTH COTMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYpHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSE TPOBOJIMMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenune cMenmaHHOTro COeIMHEHHS PE3UCTOPOB.

W3mepeHne  3IEKTPOABIKYHIEH  CHIIBI  HMCTOYHMKA TOKa MW €r0  BHYTPEHHErO
CONPOTHUBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeameTHbie CBS3U

Uzyuenune xypca ¢usuku 6azoBoro ypoBHs B 10 Kijacce oOCymIecTBISETCS € Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO TMO3HAHUS:
sBIIEHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl YypaBHEHHM, JuHEWHas (QyHKOus, mapabona,
runep6oma, nx rpaduKy ¥ CBONCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M HUX MPOEKIHH HA OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.



buonoeus: mexannueckoe IBWKEHHE B KUBOHW Npupoje, auddy3us, ocMoc, Tem1oo0MeH
JKUBBIX OPraHU3MOB (BI/II[BI TCIIonepeaavyu, TCrjioBOC paBHOBeCI/IC), SJICKTPHUYCCKUC ABJICHUA B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJb BEIECTBa,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, 3JICKTPUUECKUE
CBOICTBA METAJIIOB, SJICKTPOIUTHYECKAS JUCCOIIUAIUS, TAThBAaHUKA.

Tl'eoepaghus: BIaxXHOCTH BO3lyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBHKEHUHN C HCIOIb30BAaHHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHUKE, TMOJIIMITHUKY, HCIIOJIb30BAHME 3aKOHA COXPAHEHUS HMITyJIbca B TEXHUKE (pakeTa,
BOJIOMET M JIpyrue), IBUraTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWJIbHUK, KOHAUITUOHEP, TCXHOJIOTUHU IMOJTYYCHHA COBPCMCHHBIX MATCPpUAJIOB, B TOM YHUCIIC
HAHOMATEpHaJlOB, M  HAHOTEXHOJOTHH,  OSJEKTPOCTaTHUecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazZHUMHAA UHOYKYUA

[locTostHHble MarHuThl. B3auMopeicTBME NOCTOSAHHBIX MAarHUTOB. MarHutHoe moJe.
BekTop maruutHOM MHAyKUMU. [IpuHIMN cyniepno3uliuy MarHUTHBIX NoJIel. JIMHUKM MarHuTHOM
uHayKuy. KaptuHna muHui MarHUTHOW WHYKIIUU TTOJIS IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie TPOBOJHUKA ¢ TOKOM. KapThHa IMHMA WHAYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cwia Jlopenna, €€ MOAynbp UM HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTHIbI B
OJIHOPOJAHOM MarHuTHOM mnose. Pabora cuibl Jlopenna.

SIBneHne snekTpoMarHuTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DONEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe anexkTpuyeckoe moisie. DIEKTPOABMKYIIAS CHUJa HHIYKIUU B TPOBOJHUKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYIAS CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOTO TOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUUECKOE NPUMEHEHHUE: IOCTOSIHHbIE MAarHHThI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHIAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.



IIpaBuio Jlenua.

3aBI/ICI/IMOCTB BHCKTpOﬂBH)KYHIeﬁ CHUIJIBI I/IHI[yKI_II/II/I oT CKOpOCTI/I N3MCHCHUS MAarHuTHOI'O
IMOTOKA.

SIBneHre caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

M3yuyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue necTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS

KonebarenbHas cucrema. CBoOojHble MexaHMuYeckue KosebaHus. ['apmMoHuueckue
kosnebanusa. Ilepuon, wactora, amrumryna U ¢asa kosnebanui. IIpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYEecKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIEOaHUX.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
KOJIeOATEeIbHOM KOHTYype. AHAJIOrMs MEXIy MEXaHHYeCKMMU U 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HUICATHLHOM KOJIeOaTeIhbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxarolux KojeOaHUsAX. BbIHYXIE€HHbIE MeXaHHMUECKUE KOJeOaHusl.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

[TepemenHblil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. I[IpousBoactBo, nepepgaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHUs
AJIEKTPOIHEPIUH B IIOBCEAHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUH 3BOHOK,
TeHepaTop MEPEMEHHOI0 TOKA, IMHUU JJIEKTpOoIIepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB Koyie0aTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BBIHYKACHHBIX KOJIECOaHUI.

Hab6monenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHMsT OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3NUCTOPA, KAaTYIIKW WHAYKTUBHOCTH M
KOH/JIEHCATOopa.

Mogenb IMHNAN 3IEKTPOIIepeSauH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTHU NEPHOa MAJIBIX KoJieOaHUl Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipys3a.

HccenenoBanne NEPEMEHHOIO TOKAa B LENM M3 IIOCIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOpa, KaTYLIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmMHble 60JIHbL



MexaHndeckue BOJHBI, yCIOBUs pacupocTtpaneHus. [lepuoa. CkopocTs pacnpocTpaHEHUs
U januHa BoNHBL [lomepeunple ¥ mponmosibHble BONHBL WHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpaXXCHHE, MpeJIOMIICHUe, TMosipu3anus, audpaknus, wuHtepdeperius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

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

IIpuHIMIIBI pagnuOCBA3U U TeleBuaeHUs. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CPEbl.

TexHudeckue ycTpoWCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap, PaJuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

Komneo6:romieecs Te0 Kak HCTOYHUK 3BYKA.

HabGmronenue oTpaykeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakiui MEXaHM4eCKUX BOJH.

3BYKOBOH PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOM
KOJICOAHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMAarHUTHBIX — BOJIH:  OTpPa)KEHHUE, IPEIOMIICHUE,
nossipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeitHOe pacipocTpaHeHrEe CBETa B OAHOPOJIHON Cpejie.
JIyu cBera. ToueUHBI UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHne H300pakeHUN B TIIOCKOM
3epKae.

[Ipenomnenune cBera. 3aKkOHBI TpEJIOMIIEHHUS CBeTa. AOCONIOTHBIM TMOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Jucnepcus cseta. CioxxkHbIl cocTaB O6enoro ceera. LIBer.

ColOuparonue u paccemBaromue JuH3bL. ToHkas mauH3a. DOKycHOE paccTosiHUEe U
ONTHYECKas Cuiia TOHKON NUH3BI. [locTpoeHne n300paxeHuii B COOMPArOIINX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOU JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass omnrtuka. WuTepdepenmus cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOIIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CUH(]A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIAaBHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha TUPPAKITMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.



TexHuueckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToamnmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOM, BOJIOKOHHAS ONTHKA, JAU(PpaKIMOHHAS
pelETKA, NOJISIPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOEe pacHpocTpaHEHHE, OTpakeHHWE U MperoMieHHe cBeTa. OnTHdeckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIa.

HaGmronenue unatepdepeHium cera.

HaGmonenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Toryuenue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue nonsipuzauu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszarens IpeIoMICHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Hab6mronenue qucnepcuu certa.

Pa3zngen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHnLBI IPUMEHMMOCTH KIJIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: WHBAapUAHTHOCTb 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 PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pasnen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u sHeprun GoTOHA C €ro YaCTOTON. DHEPrus U UMITYJIbC
¢doroHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHBI
dororddekra. YpapHenue DiiHmreHa 11 poTorddexra. «KpacHas rpanuna» porosddexra.

JaBnenue cBera. OnwiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpOHCTBa M TpakTHUECKOe NpUMEHeHHue: (oTorneMeHT, (OoToaaTyHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporodddekra.

CBeToauoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna mo paccesnuto o -uactuil. IlmanerapHas
Mmozenb atoMa. [Tocrynater bopa. U3nyuenue u normioieHne GOTOHOB MU MEPEXOAE aToma C



OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buapl crnekTpoB. CHekTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BousiHoBgI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Jyaiu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.
TexHudueckue ycTpOICTBA M NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajbHbI aHaIN3
(cTieKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mopnenb onsita Pesepdopra.
OrnpenenieHne JIMHBI BOJIHBI Jla3epa.
HabumronieHne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HabGnronenue TMHEHYaToro crekrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKA3bIBAIOLIME  CJIOXHOCTh  CTPOEGHHUS  sijpa. OTtkpbiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpeneneHno cocraBa paaAuoaKTUBHOTO U3JIyUEHUS.
CsoiicTBa anb(da-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OpPraHU3MBI.
OtkpeiTue npoToHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKko.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaAMOAKTUBHOIO pacnajia.
DHeprusi CBSA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepusiii peaktop. TepmosiaepHbiii cunrtes. [IpoOnembl U TEPCNEKTUBBI  SAEPHOM
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI SI€PHOIN SHEPreTUKH.
OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.
dyHnaMeHTaIbHbIE B3auMoAecTBUsA. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.

TexHuueckue ycTpoicTBa M NMPaKTHYECKOE NMPUMEHEHHUeE: J03UMeTp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHass boMOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

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

Pa3nes 8. DieMeHTBI ACTPOHOMUM M ACTPOPU3UKHA

Oranbl  pa3BUTHS  aCTPOHOMHH. [IpUKIagHOE ¥ MHPOBO33PEHYECKOEC 3HAYCHUE
ACTPOHOMHUH.

Bun 3Bé3nnoro HebGa. Co3Be3nus, ipkue 3BE3IbI, IUIAHETHI, X BUIUMOE JBUKEHUE.

Conneynas cucrtema.

Connue. ConneuHast akTUBHOCTh. Mcrounuk sHeprum ConHua M 3BE3A. 3BE3IBI, UX
OCHOBHBIC XapaKTEpPUCTUKHU. JlpuarpaMma «CHEKTPaTbHBIA KJIacC — CBETUMOCTbY». 3BE3[IbI
IJIABHOM MOCIEAO0BATEIIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3J IJIABHOU

noCICaA0BaTCIbHOCTH. BHYTpeHHee CTPOCHUC 3BE3. COBpeMCHHBIe OpeaACTaBJICHUA O
MPOUCXOKACHUU U 3BOJIFOIIUA COJ'IHI_Ia U 3BE3I. OTaIbl )KU3HA 3BE3 .



Muineunsiii [1yTe — Hama I'anaktuka. [lonoxxenne u aukenne Connna B ["amaktuke. Tumnbl
rajakTuk. Paguoranaktuky u kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa66ma. Paz6eranme ramaktuk. Teopus
Bonpuioro B3peiBa. PennkroBoe nzinydeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmoienust HeBOOPYKEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICNICHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3IUs
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, miianer, Maeunoro IlyTu.

O6o0maroee NoOBTOpPeHNE

Ponp ¢u3uku U acTpOHOMHUUM B SKOHOMHYECKOH, TEXHOJOTMYECKOH, COIMAIIbHON U
THYECKOH cdepax NeATETbHOCTH YeNOBEeKa, poilb M MecTo (U3WKM M aCTPOHOMHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJCTaBICHU 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001EM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEICTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocylecTBIsieTCsl € Y4ETOM
COJIep’KaTENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OHOJIOTWUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAyYHOTO IO3HAHMS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
SKCHEPUMEHT, MOJAECIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPBl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe MIIOMaIU MIIOCKUX GUryp U o0bEMa Ted.

buonoeusn: »>nextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBI)KEHUS B
JKUBOM TpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIE
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KpHUCTaJLIMYecKas CTPYKTypa TBEPIBIX TEll,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (POoTOChEMKA 3eMHOI
MOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSCEHUM.

Texnonozus: MTMHUM DJIEKTPOIIEpENay, TEHEPATOP NEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yueOHoro mpenmera «®dusuka» Ha ypoBHE cpeaHero ooOmiero oOpa3oBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECMEYHTh  JOCTHXKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DH3MKa» TODKHBI OTPAXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLINXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONbITA JAEATEIbHOCTH B IPOLIECCE PEATM3ALNUU OCHOBHBIX
HaIpaBJICHUN BOCIIUTATENIBHOMN IE€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUIICKOr0 O0IIECTBa;

IPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAHUCTHUYECKMX M JEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3alnu;

YMEHHME B3aUMOJEHUCTBOBAaTh C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHHCKHX
yu€HBIX B 007acTU (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO OBEJCHMUS;

CIIOCOOHOCTh OIICHHBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHBIE PEICHUS, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEGHHOCTH, B TOM YHCIIE B ICATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIEero;

4) 3cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, MPUCYLIETO
¢du3nveckoil Hayke;

5) TpynoBoro BocnuTaHusi:

MHTEpEeC K pa3IuyHbiM cdepaM MNpoPecCHOHANbHONW JESITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaqn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,

TOTOBHOCTh M CIOCOOHOCTHh K 0Opa3oBaHMIO M caMO0OpazoBaHUIO B o0nmacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHPOBAHHOCTb HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPObIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JEWCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LeJIel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH OKOJIOTMYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeIoIUXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (pr3HUECKON HAYKH;



OCO3HAaHUEC IICHHOCTU Hay‘IHOI\/'I ACATCIIBHOCTH, TOTOBHOCTE B ITPOLIECCC U3YUYCHUA (1)I/ISI/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO ACATCIILHOCTE HHAUBUAYAJIBHO U B T'PYIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jloruyeckue 1ecTBUA:

CaMOCTOSITENILHO (DOPMYIMpPOBaTh M aKTyallU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIHU AESITEIIbHOCTH, 3a1aBaTh [TAPAaMETPhl U KPUTEPUU UX TOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThiBaTh TUIAH PEHICHHS IPOOJIEMBI C YUETOM aHAIIM3a UMEIOIINXCS MaTePHUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBATH COOTBETCTBHE DPE3YJIBTATOB LEISAM,
OIICHUBATh PUCKHU IMOCIICACTBHUI AESITEIBHOCTH;

KOOPJMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BHUPTYAIbHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W METOAaMu (pU3M4ecKoin
HayKU;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
(GU3HKH, CTIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIICHUs 3a]1a4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH IO TOJYYEHHIO HOBOT'O 3HAHUS, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYyallMsiX, B TOM YHCIE MpPH
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3a7ady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs, HaXOIUTh apTyMEHTBhI IS JI0KAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJA€ pEUICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIICHUBATDH UX JJOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33/Jlaud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHCIIE TIPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 110 (PU3HKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAaraTb OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BIIAJICTh HABBIKAMU TMOJy4deHUs WHOOpMAIMK (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBJISATh IIOMCK, aHAlM3, CUCTEMAaTHU3alUi0 U
MHTEPIIPETANIO HHPOPMALINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH MH(OPMAITUH;

WCIIOJIB30BaTh CpPENCTBA HWH()POPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3allMOHHBIX 3a/ad C COOJIOJICHHEM



TpeOOBaHNI SPrOHOMHKH, TEXHUKH O€30MIaCHOCTH, TUTHUEHBI, PECYypcOoCcOepeKeHHNs, TPABOBBIX H
TUYECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KAHUS B pPa3NUYHBIX (opMmarax ¢ y4ETom
Ha3HaYeHUs HMHGOpMALMU W LEJEBOW AayJAWTOPHM, BBIOMpas ONTUMAIBHYIO (QOpMy
IPE/ICTaBICHUS U BU3YaITH3ALIH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE yYeOHbIE 1eiiCTBHUS:

OCYIIECTBIIATH OOIIEHNE HA YPOKaX (GHU3UKU U BO BHEYPOUYHOM JICSTEIbHOCTH;

pacro3HaBaTh MPEIIOCHUIKH KOH(GIMKTHBIX CHTYAIlUH U CMSTr4aTh KOH(QIUKTHI;

pPa3BEPHYTO M JIOTHYHO HM3JaraTh CBOKO TOYKY 3PEHHS C HMCIIOJIb30BAHUEM SI3BIKOBBIX
CpEICTB;

HOHMMATh M MCIOJIB30BaTh IPEHMYIIECTBA KOMaH/HON U HHANBUIYaIbHOIN paboThL;

BBIOMPATh TEMAaTHKy W METOJbl COBMECTHBIX ACHCTBHI ¢ Y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJJOr0 WieHa KOJUICKTHBA,;

MNpUHHUMATL LECJIN COBMECTHOM ACATCIIbHOCTH, OpPraHMU30BbIBATH W KOOPAWHHPOBATH
JEeUCTBUSI 1O e€ NOCTHIKECHHIO: COCTAaBIIATh IUIAH JICHCTBHUI, PACIpenessiTh POIH € Y4ETOM
MHEHHH YY4aCTHHKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHOM PabOThI;

OLCHUBATb KA4YCCTBO CBOCI'O BKJIaJa M KaXXKAOI0 ydyaCTHUKA KOMAaH/bl B O6HII/H>'I pe3yiabTarT
10 pa3pabOTaHHBIM KPUTEPHSIM;

HpeyiaraTb HOBBIC HPOEKTHI, OILICHHBATh HMJCU C MO3HLIUH HOBU3HBI, OPHUIMHAIBHOCTH,
HPaKTUYECKOI 3HAUNMOCTH;

OCYHWICCTBIATL IMO3UTHUBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBIX CHUTyalUAdX,
MMPOSABJIATE TBOPYCCTBO U BOO6pa)K€HI/IC, OBITH WHHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATENIbHYIO JESATENBHOCTh B oOnacTh (pU3MKU U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBIMIOJTHEHUSI TMpAKTUYeCKOoW paboThl € Y4ETOM HUMEIOIIMXCA PECYpCcoOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIH OIBIT;
CHOCOOCTBOBaTh (POPMHMPOBAHUIO U MPOSABICHHUIO JPYAULIUU B 00JacTu (U3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:
JIaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEWCTBUN
Y MBICJIUTENBHBIX IPOIIECCOB, X PE3YIbTATOB U OCHOBAaHUI;
UCIIO0JIb30BaTh MPUEMBI peIIEKCUU JIUIs OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O pEIIeHUS;
YMETbH OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;



MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B npouiecce AO0CTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHUS MTPOrPaMMBbI MO (U3UKeE AJIs
YPOBHSI CpeAHero oOuiero o0pa3oBaHus y OOyUYaOIIUXCS COBEPIICHCTBYETCS SMOIMOHAIbHBIN
MHTEJUICKT, MPEAIOoaralonui copMHUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/s U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh 3MOIMOHAIBLHOE COCTOSHHE APYIHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOMICHHUS, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA TMPUMEpaxX poiib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
JIeITEeIILHOCTH JIFOICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEeNel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, UACANbHBIM ra3, MoJenu
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOYECUHBINA AIEKTPUYECKUM 3apsi]l IPU pELICHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJeHHE TeJ,
JIBIDKEHUE TIO0 OKPY)XKHOCTH, WHEpIHMs, B3auMojeicTBue Tel, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHeHHe o0BbEMa Ten NMpH HarpeBaHUU
(oxJaKJIeHUHn ), TEIJIOBOE paBHOBECHE, UCTIApEHHE, KOHJCHCAIUs, TUIaBlIeHHEe, KpUCTAIUIM3allus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE JAaBJICHUS ra3a NP €r0 HarpeBaHUU B 3aKPBITOM
COCyJlle, CBA3b MEXIYy IIapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaxX, JJIEKTPU3ALMS Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXaHUYECKOE JIBUKEHUE, HCIOJIb3Ys (PU3MYECKHUEe BEIUYMHBI: KOOPJUHATA,
IyTh, MEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIAa, UMITYJIbC Tela, KHHETHYeCKast
SHEprusi, NOTEHIHMalbHAsg DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3UUECKUHA CMBICT HCIOJB3YEMbIX BEIHYMH, UX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONUCHIBATh W3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS, HCIIOJIb3Ys
¢u3nueckue BEIMYMHBL: JIABJICHUE Taza, TEeMIIepaTypa, CpelHsAs KHUHETHYeCKas SHEprus



XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpeJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsISI dHEprusi, padora rasza, KOA(QQHUIMEHT MOJE3HOr0 JeHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTMCAHUH MIPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI MCIIOJIb3YEMBIX BEJTHMUNH,
uX O00O3HAYEHUS U EAUHHIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIE SJCKTPUYECKHE CBOMCTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(mportiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI AJICKTPUUYCCKUN 3apsiji, DJIEKTPUUIECKOE TOJIE,
HANpPsDKEHHOCTh TIOJISl, MOTEHLMAal, pPAa3HOCTh IOTEHIMAIOB; MPU ONUCAHUHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIIOJIB3YEMbIX BEIWYHH, WX OOO3HAUEHUS W EIUHMIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMHU BETUYHHAMU;

aHaATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCIONB3ySd (DU3MUECKHE 3aKOHBI U
MPUHIUIBL: 3aKOH BcemMupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJIbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
PaBHONPABUSl MHEPIMAIBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW DHEPTUH TEIUIOBOTO JIBIIKCHHS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI IEHCTBHS MAIIWH, IPUOOPOB M TEXHHUUYECKHX YCTPOICTB;
pas3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHUS B TOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTH 1O HCCIEJOBAHUIO (PU3UYECKUX SIBICHUM W TPOIECCOB C
UCTIOIb30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (HOPMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPU ITOM
BBIOMPATh ONTHMAJBHBIM CIIOCOO W3MEPEHUsT W HCIOJIb30BATH HM3BECTHBIE METOIBI OLEHKH
MOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMHM BEIUYMHAMHM C HCHOJIb30BAHUEM
OpSIMBIX  U3MEPEHH, MpPH 3ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHUPOBATH PpPE3YNIbTaThI
MIOJTYYCHHOW 3aBUCHUMOCTH (DM3MYECKHX BEIMYHMH B BHJE TaOJHIl U IpadMKOB, JIENaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyAa MpU MPOBEIECHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTENIbCKOM ¥  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JAOOPaTOPHOro 000py10BaHuUS;

pemath pacu€THbIE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4Hl BIOUPATh (PU3MUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BENUYMHBI M (QOpPMYIbl, HEOOXOAMMbIE Ui €€ pelIeHHUs,
TIPOBOJIUTH PACUYETHI U OIIEHUBATh PEATLHOCTH MOYYSCHHOTO 3HAUSHHSI (PU3MYECKON BEIMIHHEI,

pemarh KadyecTBEHHBIC 3a/1a4M: BBICTPAMBATH JIOTHYECKH HETMPOTHBOPEYMBYIO IICTIOUKY
paccyXKIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3NUYEeCKHe SBICHMUS;

UCMOJb30BaTh IPH pPEUIeHHH Y4eOHBIX 3a7ad COBPEMEHHbE HH(OpPMAIIMOHHBIE
TEXHOJIOTUHU JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH W TPEICTABICHHUS y4eOHOW W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHaAJIM3UPOBATh MOJy4aeMylo HHPOPMALIHUIO;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAHHUA M0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpAIEHUH C TPHOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHHS 3/I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIe C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, TUIaHUPOBATh paboTy
TpyNObl, palMOHAIbHO pacHpenessTh OOS3aHHOCTH W  IUJIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJIeKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB I'PYIIIbI B
pelIeHHEe paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenusi B 11 kJjacce npeamMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
NEeSTEIbHOCTH JIF0JIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3UUECKUX MOJENei: TOYeUHBIN
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrno3HaBaTh (pU3MUecKHe SIBIECHUS (MPOLECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHN (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MAarHUTHOTO II0JII Ha IPOBOJHUK C TOKOM M JIBWXKYLIUMCA 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUsI M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBeTa, JUCIEPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOSHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U HCKYCCTBEHHAs PaJlMOAKTUBHOCTD;

OMKCHIBATh M3yYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh Pa3IUYHBIX CPEN) U DJICKTPOMArHUTHBIC SBIECHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: JIIEKTPHUUECKUHM 3apsii, CHia TOKa, JIIEKTPHUYECKOE
HaIpsDKEHUE, JIEKTPUYECKOE CONIPOTUBIICHHUE, PA3HOCTh ITIOTEHIIMAJIOB, JIEKTPOABUKYIIAS CHJIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyUIKH, SHEPrHs JIEKTPUUYECKOI0 M MAarHUTHOIO MOJIeH, MepuoJ M 4YacToTa KojeOaHHH B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B IMPOIECCe TApMOHUYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUM CMBICT MCIOJIB3YEMbIX BEIMYMH, HUX OOO3HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

ONKCHIBATh M3YyYCHHBbIE KBAHTOBBIE SBJICHHMS W TIPOLECCHI, HCIONB3Ys (U3NUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, MEpPHOJ IoJlypacnaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpU ONUCAHUU
NOPaBUWIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, UX OO0O3HAUYeHUs U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUHUHBI;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ysd (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO W MAPAJIEIBHOIO  COECIUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Ui (oTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPrHH, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMsI DSJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS
MacCOBOTO 4YMCIIA, MOCTyJaTbl bopa, 3aKOH paJMOaKTUBHOTO pacmajna, Mpu ITOM pas3jinyaTh



CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe BBbIpAKEHHE U YCJIOBUS (TpaHMIIbI,
001acTH) TPUMEHUMOCTH;

OIpEAEIIATh HaIlpaBJICHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopeniia;

CTPOUTH U OIUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHUIO (DU3MUYECKUX SBICHUH W TPOLIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu dSToM  (GOpPMYIHPOBATh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOTrO SKCIIEpUMEHTa, COOUpaTh YCTaHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, INPH STOM
BbIOMpaTh ONTUMAIbHBIN CIOCOO M3MEPEHUS M MCIIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nyecKkux BEJMYMH B BHAE TaOmuL M TrpauKoB, Je€naTh BBIBOJABI MO pe3yJbTaTaMm
UCCJICJIOBAHMUS,

coOnrofaTh mpaBuia O€30MacHOrO TpyAa MPU MIPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM M IMPOEKTHOW JEATENBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000py10BaHUS;

pemiate pacu€THbIe 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCIONb3Ys
dbuznyeckue 3aKOHBI ¥ MPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laddl BHIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAJILHOCTD MTOJIyYEHHOT'0 3HAaU€HUsI (PU3NUECKON BEIUUNHBI,

peliaTe KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKHW HEMPOTHUBOPEUMUBYIO IEMOUKY
paccyXIeHUM ¢ ONOPOi Ha N3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKUE SIBICHHUS,

UCTIONB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU M IpPEICTaBICHUs] ydeOHOU U
HAYYHO-TIOMYJISIpHONH HMH(OpMaIuM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATH IPUHIIHUITBI IEHCTBHUS MAIIWH, PUOOPOB M TEXHUIECKUX YCTPOUCTB, pa3InvaTh
yCIIOBUS UX 0€30MacCHOI0 UCMOIb30BaHMUS B TIOBCETHEBHOM KU3HU;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BAaTh TEOPETHYECKWE 3HaHHWA MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHHMsI 3JI0POBbsI U COOJIOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX poOJieil, MIaHnpOoBaTh paboTy
IpYNObl, palUOHAIbHO pacHpeleNsiTh OOS3aHHOCTH U IJIAHUPOBATh JESATENBHOCTH B
HECTaHJIAPTHBIX CUTYalUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ Ka)JIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC
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Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCUTEJBHOCTH

31 OCHOBBI CIEUATIBHON TEOpUH 4 1 bu6mmoreka [IOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
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Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [IOK
4.1 i
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4.2 CtpoeHue aToMa 4 bubmorexa HOK
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Hroro no paszneny 15
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bu6mmoreka [JOK
5.1 7 1
DNEeMEeHTHl aCTPOHOMUU U acTpOPU3UKU https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pazngen 6. OGOBIIAIOIIEE IOBTOPEHUE
bu6mmorexa [IOK
A1 4
6 Obobmaromee nosToperne https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
PesepBHOE Bpemst 3
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

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

JleMOHCTpUpOBaTh Ha NpPUMEpPax poJib M MecTo (UMK B
(GhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

JTronen

10.2

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJETCH:
MaTepuajibHas TOYKa, MHeplUalbHas cucTeMa OTc4€Ta, abCOJIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEIN CTPOCHUS I'a30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEUHBIM DSJIEKTPUUECKUN 3aps] — IpU PELIEHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

10.4

10.5

Pacnio3naBath (usnueckue sBieHUs (MPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJISIPHO-KMHETUYECKON Teopuu
CTpPOCHMsI BELIECTBA U  JJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJMHENHHOE JIBU)KEHHE, CBOOOJHOE IaJIeHuE
TN, JIBUKEHHE I0 OKPY)XHOCTH, HWHEpIUs, B3aHUMOJICHCTBHE T,
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oO0béMa Tel TMpU  HarpeBaHUU
(oxJaxieHnn), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIUs,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBILICHHUE /1aBJICHUS ra3a IpH €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CB3b MEXJAy IapaMeTpaMH COCTOSHUS Ta3a B H30MpOIeccax;

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

OnuceiBaTh MEXaHWYECKOE JIBWKEHUE, MCHOJIb3ys (U3HUECKHe
BEJIMYMHBI: KOOpIMHATA, MYyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJa, HWMIOYJIbC Tela, KWHETHYecKas OSHeprus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexXaHU4yecKas
MOIIIHOCTb; IIPU OMUCAHUH IPABUIBLHO TPAKTOBATh (PU3HUECKUN CMBICI
UCIOJIb3YEMBIX BEJIWYHMH, MX OOO3HAuU€HUs M €JAMHHUIIbI, HaXOAWUTH
(opMyIIbl, CBSI3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTHMMHU

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
JIBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4yHas CKOPOCTb MOJEKYII,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICII
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U E€IUHUIbI, HAXOJIUTh
(opMyIIbl, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUUHY C JPYTUMHU

BEJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE  SIBICHUS  (MPOLIECChl), HCMONb3Ys  (U3HUEcKHe
BEJIMYMHBI: QIIEKTPUYECKUM  3apsf, JJIEKTPUYECKOE  TIOJIE,
HanpspKEHHOCTb  IMOJIA, IOTEHIMaJl, Pa3HOCTb MOTEHLIMAJIOB; IPHU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYEHHS | EAMHUIBI;, YyKa3blBaThb (OPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMH

BCINYMNHaMN

10.7

10.8

AHAJIIM3UPOBATDH (1)I/ISI/I‘I€CKI/I€ nmpoueccel M  SABJICHUA, MCIIOJIB3Yys
(u3nuecKkre 3aKOHBI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKON IHEpruH,
3aKOH COXPAaHCHUA UMITYJIbCA, NPUHLUII CYIICPIIO3UIIUNU CUJI, IPUHIHAIL
paBHONpPaBUsSl HMHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJIAPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIJIOBOIO JIBUXKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUs DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIpQKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

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

HCIIOJIB30BaHHUA B HOBCGHHGBHOI\/JI KHU3HU

10.9

10.10

BBINOMHATE SKCIIEPUMEHTHI IO MUCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
IIPOLIECCOB € MCMOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
5ToM (opMynHpoBaTh NpobieMy (3agady) W THUIOTE3y Yy4eOHOro
JKCIIEPUMEHTA, coduparb  YCTaHOBKY U3  TPEAJIOKEHHOTO
0o0opynoBaHusl, MPOBOIUTH ONBIT U (POPMYITHPOBATH BHIBOBI

OcymiecTBnATh TpsSMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEHHs U

HCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKN HOFpeIHHOCTeﬁ PISMGPGHI/Iﬁ



10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (PU3HUECKUMH BEIMYHMHAMHU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMIH; IpPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCHUMOCTHU
(bu3MUecKUX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJsibTaTaM HCCIIeA0BaHUS

CobmromaTh mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOM JEATEIbBHOCTH C HMCIIOJIb30BAaHUEM

WM3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3aauu C SBHO 3aJIaHHOW (DU3UYECKON MOJIEIBIO,
WCTIONB3Ys (PU3MYECKHE 3aKOHbI W NIPHHIMIBI, Ha OCHOBE aHaIM3a
yCIOBHSI  3aJaud  BbIOMpAaTh  (DU3UYECKYIO MOJIENb, BBIICTATH
¢du3nueckre BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PACUETHl U OLIEHUBATh PEATbHOCTh MOJTYYEHHOTO 3HAYEHUS

(bu3nuecKoil BETUYNHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

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

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUH JUISI TIOHWCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTalMd M IpeICTaBICHUS y4yeOHOM W HaydyHO-IOIMYJIIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

aHAIM3UPOBATh OJIy4aeMyr0 HH()OpMAIUIO

[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 YCTPOHCTBAMM, MJISI COXpPAHEHUs 3[0pPOBbS U

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGoTaTh B rpynme ¢ BBIMOTHEHUEM PA3IMYHBIX COLUANBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYyNNbl, PalUOHAIBHO  paclpeiessaTh
00sI3aHHOCTH W TUIAHUPOBATh JACSATEILHOCTH B HECTaHJAPTHBIX
CUTyallusAX, aJE€KBATHO OLEHUBATH BKJAJ Ka)XIOTO U3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaTh Ha NpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBAaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON JAEATEIbHOCTH

JrO/IEeH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

11.2

Y4YuTBHIBaTh TPAHUIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOJIETICH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAEIb aTOMa, HYKIOHHAs

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (1)I/ISI/I‘IeCKI/IX 3aJa4d

11.3

Pacno3naBate usnueckue siBiaeHUs (Ipolecchl) U OOBACHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
ANEKTPUYECKasi TMPOBOJUMOCTh, TEILIOBOE, CBETOBOC, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHHTOB,
JIEKTPOMArHUTHAsT WHAYKIUS, JeHCTBHE MAarHUTHOTO TIOJsS Ha
MPOBOJHUK C TOKOM MW JBIDKYIIMWCS 3apsij, 3JIEKTPOMArHUTHbBIE
KojeOaHUs W BOJIHBI, TPSIMOJIMHEHHOE pacCIpOCTpaHEHHUE CBETa,
OTpaXCHHE,  TMpelioMIIeHHue, HuHTepdepeHnus, audpakius U
MOJISIPU3ALIMsl CBETA, JMCIEPCUsT CBETa, (HOTORIEKTPUUYCCKHIA dPPEKT
(potoaddekrt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs

PAaaOaKTUBHOCTD

11.4

OnuceiBaTh WM3YYCHHBIE CBOWCTBA  BEMmECTBA  (DIEKTPUYCCKHE,
MAaramMTHBIC, ONITHYCCKUC, JJICKTPHUYCCKYIO IMPOBOAMMOCTL Pa3JIMYHBIX
Cpel) U DJJIEKTPOMArHUTHbIE SBIEHUS (TPOIECCHI), HCIONb3Ys
¢bu3nueckue  BENUYHMHBL:  OJCKTPUUECKUH  3aps], CHiIa  TOKa,
ANIEKTPUYECKOE  HANpPsOKEHHWE,  DJIEKTPHUECKOE  CONPOTHUBIICHUE,
paszHocTh moTeHnuanos, DJIC, paboTa TOKa, MHIYKIHUS MarHUTHOTO
mons, cuia Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
OHEPTUA IJJICKTPUICCKOr0 W MArHuTHOI'O l'IOJ'IeI\/’I, nepuoa M Yacrora
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TaQPMOHMYECKHX  JJICKTPOMArHUTHBIX  KOJeOaHWH, doxycHoe
paccTosiHMe W OINTHUYecKas CHUJIa JIMH3BI, MPU OMNUCAHUU TPABUIBHO
TPaKTOBATh Q)HSquCKHﬁ CMBICI  HMCITIOJIB3YEMBIX BCJIMYHH, nux
0003HAaYeHMUsI U E€OUHMIIBI; YyKa3blBaThb (OPMYJIbl, CBSA3BIBAIOIINE

JTAHHYIO (PU3HUECKYIO BEIMUUHY C JPYTUMH BeTUUNHAMHU



11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCJIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (bl/ISI/I‘IeCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKYIO BCIUMYUHY C APYTUMHU BCIIMYHNHAMH, BBIYUCIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

AnanmusupoBath (U3MYECKHE TMPOLECCHl W SIBICHHS, HCIOIb3YS
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TMAapajIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUS CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOTO 3apsjia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBHIPAKCHUE M YCIOBHUS

(TpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HAIpaBJICHUEC BCKTOpAa HWHAYKIUMKW MArHvuTHOTO IIOJIA

MMPOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHL[a

11.8

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

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUil; MpH
sToM (opmynaupoBaTh TmpobieMy (3amady) M TUIMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'IS{TI) npsaMbIC W KOCBCHHBLIC H3MCPCHUSA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTI:> ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCIHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHWH; TMpPU ITOM KOHCTPYHMPOBAaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJTYYEHHOH 3aBUCHUMOCTU (PU3NYECKUX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 pPe3ysibTaTaM

HUCCICIOBaHUA

CobmomaTeh mpaBuia 0Oe30MacHOro Tpyna MpH  [POBEIECHUU



UCCIIEIOBAaHUH B paMkKax ydeOHOTO OSKCIEpUMEHTa, YydueOHO-
UCCIIEIOBATENbCKOM M MPOEKTHOM JESATENbHOCTH C HCIOJIb30BAaHHEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJB3ysl (PU3MYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajIm3a
yCIOBHS  3aaud  BBIOMpAaTh  (PU3MUECKYIHO MOJECb, BBIIACIATH
(du3nueckre BENMYUHBI B (HOPMYIIBI, HEOOXOIUMBIE ISl €€ pPEeIICHUS,
MPOBOJIUTH PACUYETHI U OI[CHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAYCHHS

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUSA

Hcnonp3oBaTh mpu  pelieHUd yueOHBIX 3aJad  COBpPEMEHHbBIC
WH()OPMAIIMOHHBIC TEXHOJIOTMH JUISl TIOWCKA, CTPYKTYPUPOBAHWSI,
HMHTEpIpETAllMi M TPEJCTABICHUS Y4eOHOH W HAyYHO-TIOMYJISIPHOM
uH(OpMAaLIUY, TOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHUKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUSI MAalIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

11.18

11.19

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00palleHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOHCTBAMM, MJISI COXpPAHEHUs 3[0pPOBbS U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpPY Katollel cpefie

PaGorarh B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUpOBaTh ~ pa0OTy  Ipymmbl,  PALMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBATh JIESATENbHOCTh B  HECTaHAAPTHBIX
CUTyallUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3zaeia

2.1

Konx nposepsiemoro

3JEMCEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

1.2

2.11

2.1.2

®usuka — Hayka o mnpupone. Hayuneie
METOJbl TO3HAHUSI OKPYKAIOIIEr0 MHpa.
Ponp skcnepuMeHnTa M Teopum B mpouecce
MO3HAHMUS  NPUPOJABI.  DKCIEPUMEHT B

¢busnke

MopenmupoBanue (HU3NYSCKUX SBICHUHW U
MPOLIECCOB. Hayunblie TUIIOTE3BI.
®du3nyeckrue 3aKOHbI W TeopuH. ['paHULIbI
MPUMEHAUMOCTH  (DU3MYECKUX  3aKOHOB.
[Ipuamun coorBercTBus. Pone u  Mecto
¢u3ukn B (HOpPMHpPOBAHUM COBPEMEHHOMU
Hay4YHOW KapTUHBI MHpa, B MPaKTUYECKOU

NEeITEeIbHOCTH JII0IEH

MEXAHUKA

KMHEMATHUKA

Mexanuueckoe JIBUKEHUE.
OTHOCHUTENBHOCTD MEXaHNYECKOT'O

neuxkenus. Cucrema orcuéra. TpaekTopus

[Tepememenue, CKOpOCTH (cpenuss
CKOpOCTb, = MTHOBEHHasi  CKOpPOCTb) U
YCKOpPEHHE  MaTepUalbHOM  TOYKH, HX
MPOEKIMA Ha OCH CHCTEMBbl KOOpPIMHAT.
Clio)keHHe TIEpEMEIICHUH H  CJIO0KEHUE

CKOpOCTEU

2.1.3

PaBrOMeEpHOE " PaBHOYCKOPEHHOE
npsMosinHeiiHoe — aBwkeHue.  ['paduku

3aBHCHUMOCTH KOOpJAWHAT, CKOpPOCTH,




2.14

YCKOpEHHUs, INyTH W  TepeMelIeHUs
MaTepHabHOW TOYKH OT BPEMEHHU
CBobosHoe najienue. Y CKopeHue

CBOOOIHOTO MaIeHUS

2.15

2.16

2.1.7

Kpusonunuelinoe nsuxeHue. PaBHOmepHOE
IBUKCHME  MAaTE€pUAIIbHOM  TOYKM IO
OKPY>KHOCTH. YTJO0Bas CKOPOCTb, JTUHEHHAA
CKOpPOCTb. Ilepuon U 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHUE

TexHudyeckue  yCTpPOMCTBA:  CHUIOMETP,
JBUKCHHUE CHApS/IOB, LIEMHBIE U PEMEHHBIC
nepegadu

[IpaxkTrueckue paboTHL. N3smepenue
MIHOBEHHON  ckopoctd.  MccienoBanue
COOTHOILIEHUS MEXy NyTSIMH,
IIPOMICHHBIMU TEJIOM 3a I1OCJIEI0BATEIbHbIC
paBHbIE  IIPOMEXYTKM  BpEMEHU  IpU
PaBHOYCKOPEHHOM JIBM)KEHUU C HAadaJbHON
CKOPOCTBIO, paBHOW Hymw0. M3yuenue
JOBVKCHMSI IIApUKa B BA3KOM JKHMJIKOCTH.
W3ydyenue nBuxkeHUs Tena, OpOLIEHHOTO

TOPHU30HTAJIBHO

2.2

#i#HParH# IMHAMUKA

2.2.1

2.2.2

IIpunnun  or”HocurensHOoCcTH — [amuites.
IIepBeii 3axkoH Hprorona. Muepuunanbhbie

CHUCTEMBI OTCUETA

Macca Tena. Cua. [TpuHnnn

CYNEPIIO3UIIUU CUIT

2.2.3

2.24

Bropoii 3akon HeroToHa i1 MmaTepualbHON
TOYKM B HMHEPLHUAIBHOW CUCTEME OTCUETa
(UCO). Tperuit 3akoH HproToHa ans

MaTCpHaJIbHBIX TOUCK

3akoH BceMupHOro TaroreHus. Cuia

TSXKCCTH. HepBa;I KOCMHYCCKasA CKOPOCTh.




2.3

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJBKEHHS W CWIa TPEHHS  IOKOS.
Koapdpunment TPEHHUS. Cuna
CONPOTUBIICHHUSI TPH [BIDKEHHHM Tela B

KUAKOCTHU HUJIM Ira3c

HOCTyHaTe.HBHOe n BpamaTCiIbHOC

JABHOXXCHHUC a0COJIFOTHO TBépI[OFO TCJl1a

2.2.8

MoMeHT  Cuibl  OTHOCHTEIBHO  OCH
Bpamenuss.  Ilmedo  cmibl.  YcnoBus

paBHoBecus TBEpaoro tena B MCO

2.2.9

2.2.10

TexHuueckue yCTpOﬁCTBaZ IIOJIINITHHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpaxkTnueckue paboTHI. N3yuenne
NBIDKEHUs ~ Opycka 1O  HaKJIOHHOM
TUIOCKOCTH TIOJA JICHCTBHEM HECKOJIBKHX
cun. MccnenoBaHue 3aBUCHMMOCTH — CHII
YIPYroCTH, BO3HHUKAIOIINX B
nepopMupyeMoi TNpYyXKHUHE M PE3UHOBOM
oOpasie, OT BEIMYMHBI UX JAePopMariui.
HccnenoBanne  yclioBUl ~ paBHOBecHUs

TBEP/IOTO Tella, UMEIOIIETO OCh BPALEHUS

3AKOHbI COXPAHEHN A B MEXAHUKE

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMbI

2.3.1 MaTepUajgbHBIX TOoYeK. MMIynbc cuiibl u
M3MEHEHUE UMITyJIbCca Tella

232 3akoH coxpaHeHus wummnyinsca B HCO.

o PeakTuBHOE IBMKEHIE

2.3.3 PaboTta crtbl

234 MOIIHOCTE CHIBI

235 Kunernueckass osHeprusi  MaTepUalbHOU

o TOYKH. TeopeMa 0 KHHETUYECKON dHEPTUU

2.3.6 [TorennmaneHass sHeprus. [loTeHnuanpHas




3.1

SHEPrus yIpyro nehopMUPOBaHHOMN
npyxuHsl. lloreHnumanbHas »Heprus Ttena

BOIH3HU IIOBEPXHOCTHU Semnn

HOTCHHI/IaJ'IBHBIe n HCIIOTCHIHUAJIBHBIC

cwibl. CBs3b pabOTHl HEMOTEHIIMAIBHBIX

2.3.7 CWJI C U3MEHEHHEM MEXaHMYECKOW DHEpruu
CHCTEMBI  TeI. 3aKOH  COXpaHEHUs
MEXaHUYECKOM sHeprun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS

239 TexHu4eckue ycTpoucTBa: ABUKEHUE PAKET,

- BOJIOMET, KOTIEp, IPY>KUHHBINA MHCTOJIET

[Ipaktuyeckue paboTsl. M3yueHue cBs3u

23.10 CKOpPOCTEH TeJN Tpu HEYNpyroM yaape.

Hccnenoanue cBsA3M pa6OTLI CHIIBI C

H3MCHCHHEM MEXaHHMYISCKOM OHCPIryuu TCjia

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUM

311

OCHOBHBIE ~ TIOJIOKEHUS ~ MOJIEKYJISIPHO-
KUHETHYECKONM  TEOpHH. BpoyHnoBckoe
JBUKCHHUE. Huddyzus. Xapakrep
JBWDKEHUST W B3aMMOJICHCTBHSI  YaCTHI]

BCIICCTBA

3.1.2

Mogenu cTpoeHusl Tra3oB, XUIKOCTEHM U
TBEPIABIX TE€M W OOBSICHEHHE CBOMNCTB

BEIIIECTBA HA OCHOBE ATUX MOJICICH

3.1.3

3.1.4

Macca Mousekyn. KonuuecTBo BemiecTsa.
[Tocrosinnas ABoragpo
TenmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana remneparyp Lienscus

3.15

Mopnens wuneanbHoro rasa. (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU

TCOPHU UICATIBHOI'O Ir'a3a

3.1.6

AOconroTHass — Temmeparypa Kak — Mepa

CpPEeHEW KMHETUYECKON DHEPIUH TEILIOBOTO




3.2

3.1.7

JnBUKeHUs yactul rasza. llkana temnepatyp
KensBuna
VpaBuenue Knamneiipona — Menpaeneesa.

3akon JlaapTOHA

3.1.8

l'azoBeie  3akoHbl.  M3ompomeccsl B
ueaIbHOM rase c HOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA: u30TepMa,

n3o0xopa, u3obapa

3.1.9

3.1.10

321

3.2.2

TexHuyeckue  ycTpOWCTBA:  TEPMOMETP,

OGapomerp

[Ipaktuyeckue pabotel. M3mMepeHne macchl
BO31yXa B KJIACCHOM KOMHAre.
Uccnenosanue 3aBUCHUMOCTU MEXKITY
IapaMeTpamMM COCTOSIHUSL ~ Pa3pesKEHHOTrO

rasa
OCHOBbI TEPMOJAMHAMUKHN

TepmoanHamuueckas cucreMa. BHyTpeHHsA
JHEPIUs TEPMOJUHAMUYECKONM CHUCTEMBI U

CITOCOOBI €€ N3MEHEHUSI
KomnuectBo TEIUIOTHI u paborTa.
BryTtpennss DHEPTUA OJHOATOMHOI'O

NACAJIBbHOIO ra3a

3.2.3

Bunel temonepenaun: TEIIONPOBOJHOCTD,
KOHBEKIIHs, H3IydeHue. TermroémMkocTh
Tena. YaenpHas TEIUIOEMKOCTb BELIECTBA.
Pacuér  kommuecTBa  TEMJIOTHI  MpH

TCIUIonepeaadc

3.24

3.25

[TepBrrit 3aKOH TEPMOAUHAMUKHU.
[Ipumenenne IIEpBOro 3aKOHA
TEPMOJNHAMUKHI K H30IIPOLIECCaM.

I'padmueckas unTepnperanus paboThl ra3a
Tennossle MamuHbl. [IpuHIMNBL AECTBUSA
TEIJIOBBIX MallIHH. [IpeobpazoBanus

OHEPIrun B TCIIJIOBBIX MalInHax.




3.3

Koaddurnuent nonesnoro aeicTeus (manee
— KII1) rermosoit mammuel. Hukn Kapuo u
ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs mpoleccoB B  MPUPOJIE.
o TennoBble  ABUTaTeNnH.  DKOJIOTMYECKHE
MPOOJIEMBI TETIOIHEPT e TUKH
TexHuueckue  yCTpOWCTBA:  JIBUTaTelb
3.2.7 BHYTPEHHETO CrOpaHMsI, ObITOBOM
XOJIOAWIBHUK, KOHAULMOHED
328 IIpakTrueckue paboTHI. H3mepenne

YAEIBHON TEMITOEMKOCTH

AT'PEI'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE ITEPEXO/IbI

331

[TapoobpazoBanue u KOHJICHCAIIUS.
Hcnapenne u kureHue. YenbHas TeIIOTa
napooOpa3zoBaHusl. 3aBUCHMOCTh

TEMIICPATYPhI KUIICHUA OT AAaBJICHUS

3.3.2

3.3.3

3.3.4

AOCOII0THAS ¥ OTHOCHUTEIIbHAS BJIAXKHOCTH

Bo3ayxa. HacelenHslil nap

TBépnoe Ttemo. Kpucraiumueckne u
amop(dHbIe Tena. AHM3OTPOIHUS CBOMCTB
KpUCTAJIJIOB. Kunkue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHallbl

[InaBnenve u Kpucramnuzauus. Y JenbHas

TCIIJIOTA IIJIaBJICHHA. CY6J'II/IM3L[I/I$[

3.35

ypaBHeHI/IC TEILIOBOro OajlaHca

3.3.6

TexHnueckue ycTpoiicTBa: THMTPOMETp U
MICUXPOMETP,  KaJOPUMETP, TEXHOJOTHH
IIOJIyYEHUSI COBPEMEHHBIX MAaTEpUajoB, B
TOM qucIie HaHOMaTepHaJoB, u

HaAHOTCXHOJIOT'NH

3.3.7

[IpaxkTrueckue paboThI. H3mepenune

BJIQ)KHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA




OJIEKTPOCTATHUKA

DnekTpu3anusi Tela. OJEKTPUUECKUA 3apsij.

411 JIBa Bua SIEKTPUUYECKUX 3apsI0B
[IpoBoaHMKH, JUAJIEKTPUKU u
4.1.2
IIOJIYIIPOBOIHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexkrpuueckoe mnone. HanpsxkéHHocTh
A1 3IEKTPUUECKOTO TOJISL. [IpuHuun
o cynepno3uuuu. JIMHMUKM  HaOpsHKEHHOCTU
3JEKTPUUYECKOTO MOJIS
416 PaGotra cun aneKTpOCTaTUYECKOTO TOJS.
4.1 o [Torenman. Pa3HoCTh MOTEHLIMATIOB
[IpoBOAHMKY U TUAJIEKTPUKH B TOCTOSSHHOM
4.1.7 JJIEKTPUYECKOM moJe. Jludnexrpuyeckas
MIPOHUIIAEMOCTh
ONEKTPOEMKOCTD. Konpencarop.
4.1.8 OneKTpOEMKOCTh IJIOCKOIO KOHJEHCaTopa.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHnueckue ycTpOHCTBA: 3JIEKTPOCKOII,
419 ANEKTPOMETP, AIEKTPOCTaTUYECKas 3aluTa,
o 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED
[IpakTnueckue paboTHlI. N3smepenune
4.1.10 )
ANEKTPOEMKOCTH KOHEHCATOpa
IIOCTOSTHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus  CylIeCTBOBAaHUS — ITOCTOSIHHOTO
42.1 JJEKTPUYECKOTO TOKa. VICTOYHMKH TOKAa.
4.2 Cwta Toka. ITocTOSSHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACNIbHOE
o CONPOTHUBIICHNE BEILIECTBA
4.2.4 IlocnegoBsarensHOE, napajuieabHoe,




CMCHIAHHOC COCANHEHUC ITPOBOIHUKOB

4.2.5

4.2.6

PaGora »snekrpuyeckoro Toka. 3aKoOH
Jxoyna — Jlenua

MOH_IHOCTB SJICKTPHUYCCKOI'O TOKa

4.2.7

4.2.8

anekTpoaBwkymas cuna (mamee — DJC) u
BHYTPEHHEE CONPOTUBJICHHEC HCTOYHUKA
Toka. 3akoH Oma Il TIOJIHOW (3aMKHYTOM )

anekTpuyeckoi uenu. Koporkoe 3amblkanue

DOneKTpoHHas  MPOBOAMMOCTh  TBEPHBIX
METaJUIOB. 3aBHCHUMOCTb CONPOTUBIICHUS
METaJIOB oT TEMIIEPATypHI.

CBepXnpoBOIMMOCTD

4.2.9

4.2.10

OnexTpuueckuii TOK B BakyyMme. CBolicTBa

JJIEKTPOHHBIX IIyYKOB

[TonynpoBoAHUKH. CobcTBeHHas u
MIpUMecHast MPOBOAUMOCTh
MOJYTIPOBOIHUKOB. CgoiicTBa p-n

nepexoza. [loaynpoBogHUKOBBIE TPHOOPEI

4211

4.2.12

4.2.13

4.2.14

DONeKTpUYecKUd TOK B  AJIEKTPOJIUTAX.
ONEeKTPOIUTHYECKAS JUCCOLUALU.

DNeKTpoIn3

DNEeKTPUIECKHUI TOK B rasax.
CaMoCTOSITENbHBIT U HECAaMOCTOSITENIbHBIN
paspsn. Paznuunbie THIIBI
CaMOCTOATENIbHOTO  pa3psga.  MouHus.

IImazma

TexHudeckue  yCTpOMCTBA:  aMIepMETp,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa,
3JIEKTPOHArPEBATEbHBIE puoOopHI,
AJIEKTPOOCBETUTEIIbHBIE npudopHl,
TEPMOMETpP CONPOTHUBJIEHMS, BaKyyMHBIH
MO, TEPMHUCTOPbI U  (OTOPE3UCTOPHI,

HOJ'IprOBO}IHHKOBBIﬁ U0, raJlbBAaHHUKa

[IpakTrueckue paboTHI. Nzyuenue




CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.
N3mepenne 3JIC UCTOYHMKA TOKa M €O
BHYTpEHHEro conportusieHusa. Habmonenue

QJICKTPOJIM3a

11 KJIACC

Kon
pa3jiena

4

Koanposepsiemoro

IIpoBepsiemble 1eMEHTHI COIePKAHUS
JJIeMeHTa

SJIEKTPOAMHAMUKA

4.3

#HHPar###MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAS
MHIYKLWS
HOCTO?[HHI)IG MAr"duThl.

43.1
B3anmosnieiicTBre NOCTOSIHHBIX MarHUTOB

MaruutHoe mnosie. BekTop MarHUTHOM
MHAYKIUU. [lpuHIMO — Cyneprno3uuuH.
4.3.2 Jluann MarauTHOM MHaykuuu. Kaptuna
JMHUMA MarHUTHOM MHAYKUUUA  TIOJIS

INOCTOAHHBIX MaroHuToOB

MarsnuTtHoO€e I0J€ NPOBOJHUKA C TOKOM.
Kaptnaa  nauMHMH  1ons  JIMHHOTO
IpPSAMOTO IPOBOJHMKA U 3aMKHYTOT'O
433 KOJIBLIEBOI'O TIPOBOJHUKA, KaTyIIKH C
TokoM. OnbIT Opcrena. Bzaumonencreue

IMPOBOAHUKOB C TOKOM

Cuna Amnepa, €€ MOYJIb U
4.3.4
HaIpaBlieHUE

Cuna  Jlopenma, €€ wmomynp ©
HampaBlieHue. J[BmkeHWe 3apsHKeHHOU
435

JacTuibl B OJHOPOJAHOM MAarHMTHOM

none. Pabota cunst Jloperia

4.3.6 SIBneHune 3MeKTPOMarHuTHOM MHIYKIIUU

437 IToTok BeKTOpa MArHUTHOM MHIAYKLIMU

4.3.8 OC WHTYKIUH. 3akoH




AJIEKTPOMArHUTHON UHAYKIMK Dapaues

BuxpeBoe snekrpuueckoe mnojse. IC

WHAYKIUU B MPOBOJHUKE, JABUKYIIEMCA

439 MOCTYNATENbHO B OJIHOPOJHOM
MarHUTHOM TI0JIE
4.3.10 [TpaBumo Jlena
NHAYyKTUBHOCTb. SIBnenue
43.11
camounaykuuu. 9JIC camonHayKuuu
DHepruss MarHUTHOTO TIOJSI KaTYIIKU C
4.3.12
TOKOM
4.3.13 DJIEKTPOMarHUTHOE T10JIe
TexHuyeckue YCTPOWCTBA: MOCTOSHHBIE
MAarHHTHI, AJIEKTPOMATrHUTBHI,
4.3.14 AJIEKTPOJBUTaTElb, YCKOPUTEIH
AIIEMCHTAPHBIX YaCTHIl, WHIYKIIMOHHASI
neyb
[IpakTnueckue  pabotel.  M3yuenwue
MarHUTHOTO TOJS KaTyIIKd C TOKOM.
4315 UccnenoBanue neMCTBUS TMOCTOSHHOTO

MarHuTa Ha  paMKy C TOKOM.
Uccnenosanue SIBJIICHUS

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartHH#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE

5.1.1

KOJIEBAHUA

Komnebarenpuast cucrema. CBoOomHbIE
konebanus. ['apmMoHHUYecKue KoneOaHusl.
[Tepwon, dwacrora, ammumtyna u (dasa

KoJIeOaHuil

512

5.1.3

[IpyXuHHBIN MasTHUK.

MareMaTH4ecKuil MassTHUK
YpaBHEeHHE TapMOHHUYECKUX KOJIEOAHUU.
Kunematuueckoe ®W  JUHAMHYECKOE

OIIMCAaHHUE KOJe0ATEILHOI0 JABHXXCHUA




5.1.4

[IpeBpamenue SHEPTHH npu
rapMOHHMYECKUX  KoyneOaHusix. CBs3b
aAMILUTATY/IbI KOJIeOaHui UCXOIHON
BEJIMYUHBI C aMIUTUTYIaMH KoJieOaHUM

€€ CKOPOCTH U YCKOPEHUS

5.15

5.1.6

5.1.7

KonebGarenbupiii  koHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIC KOJIEOaHU B
UJCAILHOM  KOJICOATCIIbHOM  KOHTYpE.
AHaJorusT MEXIy MEXaHUYCCKUMH U
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna Tomcona

3aKkoH COXpaHCHHA OHCPIUuun B

nacaJibHOM KoJIcOaTeIIbHOM KOHTYpPC

Brinyx1eHHBIE MEXaHUYECKHUE
kojiebanus. Pesomanc. PesoHaHcHas
KpHBas. Brinyxnennbie

QJICKTPOMAriuTHLIC KoJe0aHusl.

5138

5.1.9

5.1.10

Ilepemennbiii  Tok. CuHHYCOMAAIBHBIN

IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
AMIuTyHOE u JNENCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAITPAKCHHUA

Tpancdopmarop. [IpousBoacTso,
nepegayda u notpebieHue
ANEKTPUUECKOMN JHEpIuHu.
DKOJIOTUYECKUE pHUCKHU npu
IIPOU3BOJICTBE JJIEKTPUUECKON SHEPTUU.
Kynbrypa HUCIIOJIb30BAHUA

QJICKTPOSHECPIHUU B MMOBCEIHEBHOM KM3HU

5.1.11

TexHnuueckue ycTpoiicTBa: ceiicMorpad,
AIEKTPUYECKUIN 3BOHOK, JIAHUT

QJICKTpOoIIepcaavd

5.1.12

[Tpaktuyeckue pabotsl. MccnenoBanue

3aBHCHUMOCTH nepnoga MaJIbIX




KoJieOaHUN Tpy3a Ha HUTH OT JUIMHBI
HATH WM Maccel rpys3a. HMccimenoBanue
MEpEeMEHHOTO0  TOKa B  ILENU U3
MOCJIEAOBATEIBHO COCIMHEHHBIX

KOHACHCATOpa, KaTYIIKHU U PE3UCTOpa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacnpoctpanenus. Ilepuon. CkopocThb
pacnpocTpaHEHUs W JUIMHA  BOJIHBI.

HonepeqHHe H IIPOAOJIbHBIC BOJIHBI

5.2.2

5.2.3

HHHPar## HNHuTepdepennus u

TudpaKIus MEXaHMISCKUX BOJTH

3Byk. Ckopocth 3Byka. ['pomkocTb

3ByKa. Beicora Tona. TemOp 3ByKa

5.2.4

525

5.2.6

DNEKTPOMarHUTHBIC BOJHBI. Y CJIOBHS
W3JIYYCHHUS] DJICKTPOMATrHUTHBIX  BOJIH.
B3anmMHuas opuenTaius BekTopoB E, B u

U B DJICKTPOMarHuTHOM BOJIHE B BaKyyMe

CBolicTBa  DJIGKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, MIpeoOMIICHHE,
NoJsipu3anus, nudpakius,
uHTeppepeHIus. CkopocTh
AJIEKTPOMATrHUTHBIX BOJTH

IIkana AIIEKTPOMArHUTHBIX BOJIH.
[TpuMeHeHHe IeKTPOMArHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

[TpuHIMIIBI PAIUOCBSI3U U TEIEBUICHUSI.
Pannonokanmsi. DNeKTpOMarHuTHOE

3arpsi3HCHUC oxpyxca}omeﬁ CpCabl

528

TexHuueckue YCTPOWCTBA:
MY3bIKaJIbHbIE WHCTPYMEHTBHI,
YJIBTPA3BYKOBAsl TUATHOCTHKA B TEXHUKE
W MEIWIMHE, pajap, pPaaHuONpPHUEMHUK,

TeNeBU30p, aHTeHHa, TenedoH, CBY-




I1€4Yb

5.3

###HPariH##OIITUKA

531

[IpssmonuHeitHoe pacrpocTpaHeHUE

cBeTa B OAHOPOAHOM cpene. JIyu cBera

5.3.2

OtpaxeHnue cBeTa. 3aKOHBI OTPaKEHUS
cBera. lloctpoenne wm300pakeHHMHd B

ILUIOCKOM 3€pKaJIC

5.3.3

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHS
CBETA. AGCOTIOTHBIN MOKa3aTelb

IMpCIIOMJICHUA

5.34

ITosmHoe BHYTPEHHEE OTpaXKEHHE.
IIpenenbublii yroi IIOJIHOTO

BHYTPCHHCT'O OTPAKCHUA

5.3.5

5.3.6

Hucnepcust cera. CnoxHbIi CcOCTaB

oenoro ceera. Llser

CoOuparolie 1 paccerBaroOlUe JUH3BI.
Tonkas nmH3a. @OKYCHOE PaCCTOSIHUE U
ONTHYECKas CWJIa TOHKOM  JIMH3BI.
ITocTpoenne n300paxeHui B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX.
@opmysia TOHKOW JIMH3bI. Y BEIWYEHHUE,

JaBaeMoe JIMH30H

5.3.7

5.3.8

5.3.9

Hp CICIIbI MNPUMCHUMOCTHU

F€OMETPUYECKOM ONTUKH

Wntepdepenius  cBera. KorepeHTHbIe
UCTOYHUKHU.  YCJIOBUS  HaOIOJCHUA
MaKCUMyMOB " MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)a3HBIX KOI€pCHTHBIX HCTOYHUKOB

Hudpakmust  cBera. JludpakuuoHHas
pemeérka. VYcnosue HaOIOIEHUS
TJIaBHBIX MAaKCHMYMOB TIpW I1aJICHUH

MOHOXPOMATHYCCKOI'O CBCTa Ha

T (PpaKITMOHHYIO PEIIETKY




5.3.10 [Tonspu3zanus ceera
TexHuuecknue yCcTpoONCTBa: OYKH, JyIa,
doroanmapar, MPOCKIIMOHHBIN armapar,
53.11 MHKPOCKOII,  TEJIECKON,  BOJOKOHHAs
ONTHKA, JUPpPAKUMOHHAS  pElETKa,
MOJIIPOU T
[TpakTnueckne pabotel.  M3mepenwue
MOKazaTess MPETOMIICHUS.
5.3.12

HccnenoBanue CBOWCTB M300pakeHUil B

JIMH3aXx. Ha6J'IIOI[eHI/Ie JUCIICPCHU CBCTA

BJIEMEHTGHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHuipl NPUMEHUMOCTH KJIACCHUYECKOU
MEXaHUKH. ITocrynarter TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTb
MOAYJSl CKOPOCTHM CBE€Ta B BaKyyMme,

MIPUHIIMI OTHOCUTEILHOCTH DUHINITEHHA

6.2

OTHOCHUTENHLHOCTD OJJHOBPECMCHHOCTH.
33M€I[J'I€HI/IC BpPpEMCHU H COKpalICHUC

JUINHBI

6.3

6.4

DHeprus ¥ UMIYIBC  CBOOOJHOM

YaCTHIIBI
CBs3b Macchl ¢ PHEpruel U UMITYJIbCOM
CBOOOJHON YaCTHUIbl. ODHEPrusl IMOKOs

¢BOOOIHOM 4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOU OIITUKA

7.11

@®oronbl. ®opmyna Ilmanka cBsA3M
SHepru  (GOToOHA C €ro YacToTOMH.

OHeprus U uMNynbe GoToHA

7.1.2

OTKpbITHE u HCCIIeIOBaHHE
dorordpdekra. OnbiTel A.I'. CTonerona.

3akoHsbI hoTodddexTa

7.1.3

YpaBHeHue OUHImTENHA JUISt

dorordpdekra. «KpacHas  rpaHuLA»




7.2

7.3

dboTtoaddekra

7.1.4

Jasnenue cBera. OnbiTel [1.H. JIeOGenena

7.15

7.1.6

721

XUMHYECKOE ICCTBHE CBETA
TexHuueckue YCTPOMCTBA:
dboToseMeHT, (HOTOAATUMK, COJTHEUHAS

Oarapesi, CBETOAHO]]

CTPOEHUME ATOMA

Monens atroma Tomcona. OBITEI
Pezepdopaa no uccienoBanuio
cTtpoenust aroma. [Imanerapuas Mozennb

aToMa

71.2.2

ITocrynater  bopa.  U3nyuenune u
HOIJIOIIEHNE (DOTOHOB IIPU HEPEXOAe
aToMa C OJHOIO YPOBHS DJHEPruM Ha
apyroi.  Bunbt  cnektpoB.  Crektp

ypOBHeﬁ QHCPIur aTOMa BOAOpPO1a

7.2.3

BosmoBele cBoiicTBa yacTtuil. BoaHEBI ¢
bponns. KopnyckynsipHo-BOIHOBOMI
nyanu3Mm. Jludpakiust s7eKTpoHOB Ha

Kpucrajuiax

724

CnoHTaHHOE u BBIHYKJICHHOE
W3JIy4yeHHE. YCTPOMCTBO W MPUHIIMI

paboThI nazepa

7.2.5

TexHuueckue YCTPOWCTBA:
CHEKTpaJIbHbII aHanu3 (CHEKTPOCKOI),

Ja3ep, KBAHTOBBIM KOMIIBIOTCP

7.2.6

7.3.1

7.3.2

[Tpaktuyeckue pabotel. Habmonenue

JIMHENYaToro CreKkTpa

ATOMHOE A1PO

MeTtoapl HaGJ’IIO,Z[CHI/I}I U perucTpanuu

AJIEMEHTAPHBIX YaCTHII
OTKpBITHE PaTMOAKTUBHOCTH. OTMBITHI

Pesepdopna mo ompeneneHuio cocrasa

pPaauoOaKTUBHOTO u3NydeHus. (CBoiCTBa




anbda-, oera-, ramMmma-Mu3JIy4eHHS.
BnusiHre paguioakTUBHOCTH Ha JKUBBIC

OpraHUu3Mbl

7.3.3

7.3.4

7.3.5

OTKpbITHE  TPOTOHA W HEUTpOHA.
Hyxnonnas mozgens siapa ['eiizenOepra —
NBanenko. 3apsia sapa. MaccoBoe 4ucio

saapa. 3oTonsl

Aunbda-pacna. DIIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
U3JlydeHUe. 3aKOH  PaJUOAKTUBHOIO
pacmaja

OHeprusi CBs3M HYKJIOHOB B  sjpe.

Snepusie cuibl. Jledekt macco spa

7.3.6

7.3.7

Snepuele peakuuu. JleneHue M CUHTE3
a1ep

Snepusiii  peaktop.  TepmosaepHsIi
cuHre3. [IpoGiieMbl U  IEPCHIEKTUBBI
SAJIEPHOM DHEPreTUKU. OKOJIOTMYEcKHe

ACIICKThI HﬂepHOﬁ OHEPICTUKU

7.3.8

OnemeHTapHble  4acTULbl. OTKpbITHE
[I03UTPOHA. @yH/IaMEHTAIIbHBIE

B3aUMOJEHCTBHU

7.3.9

7.3.10

8.1

8.2

TexHu4yeckne yCTpOMCTBA: JTO3UMETP,
Kamepa BuibcoHa, sSIEpHBI pEaKTop,

aromMHas boMmbOa

[IpakTrueckne paboTsl. MccnemoBanne
TPEKOB YaCTHI (mo TOTOBBIM
dotorpadusam)

DJIEMEHTHI ACTPO®U3UKU

Bun 3Bé3qH0r0 Heba. Co3Be3nusi, sipKue
3BE3HI, IUIAHETHI, ux BUJIHUMOE

JIBIOKEHNE

Comueuynass cucreMa. [lmaHeTsl 3eMHOM

TpYIIIBI. IImaneThI-TUTaHThI n nux




8.3

CIIYTHHKH, KapJIMKOBBIC IIJIAaHCTHI.

Mausie Tesra COMTHEYHON CUCTEMBI

Connne, ¢Qorochepa u armocdepa.

ConHeyHas aKTUBHOCTh

8.4

8.5

8.6

Hctounuk sHeprun ConHua u 3B€311

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU:
Mmacca, CBeTUMOCTb, PaJIyC, TeMIlepaTypa,
150:¢ B3alMOCBSI3b. Junarpamma
«CTIEKTpaNIbHBI KJIacC — CBETUMOCTbHY.
3BE31bI IJIABHOW I10OCIIEIOBATEIILHOCTH.
3aBHCUMOCTb «Macca — CBETUMOCTbY JUIs

3B&3]] IJIaBHOM IOCICA0BATCILHOCTH

###Par#H#BuyTpeHHee CcTpoeHHue 3BE3.
CoBpemeHHbIE Npe/ICTaBIICHUs 0
pOUCXOKIeHNU U 3Boitouuu ConHua u

3B€3/1. DTAaIIbl )KU3HU 3BE3]T

8.7

8.8

8.9

Mneunsiii Ilyte — Hama ['anmaktuka.
CnupanbHass  cTpykrypa [amaktukw,
pacupeneneHue 3BE3M, ra3a M IIBUIM.
[Tonoxxenne u paBwkenue ConHua B
lNanaktuke. Ilmockas u cdepuueckas

noacucTteMsl [ aTakTuKu

Tuner ramaxkThk. PaguoramakTHKu U
KBazapbl. UY€pHbIE IBIPBI B AApax

raJJakKTHK

Bceenennas. Pacmmpenue BceneHHOM.
3akoHn XaO0mna. Pas30Oeranue rajiakTuk.
Bospact u paguyc Bcenennou, teopus
bonpmioro B3peiBa. Mojens «ropsuen

Bcenennoi». PenukroBoe usiyuenue

8.10

MacmrabHast cTpykTypa BceneHHOI.
MeraraiakTuka. Hepeménnsie

Hp06HeMBI ACTPOHOMUU
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