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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro odiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHWW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM pabouell mporpaMmbl BOCIHUTAHMS M KOHIEHIMU TPENoJIaBaHus y4yeOHOTro
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yroIMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAayyHOW KapTuHbl Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOydeHun ux Qusmke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusiM PI'OC COO k miaaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pPe3yJibTaTaM O0yUeHUs, a TAKKE YUYUTHIBAET HEOOXOAUMOCTh pealn3aiuu
MEKIPEIMETHBIX CBs3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU Y4e€OHBIMU IpeaMeTaMu. B Helt
OTPENENSAIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHusl, IUTAHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKU: JUYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e TIUIAHUPYEMBIE PE3YyJbTaThl OCBOCHHUS Kypca (u3MKu Ha 0a30BOM YpOBHE, B TOM

YHCJIe MPEAMETHBIE PE3YNIbTATHI IO TOAaM 00yUeHUS;

e cojepkaHue yaeOHoro npeamera « Ou3nkay 1o rojaM o0ydeHusl.

du3znka Kak Hayka o HambOojee OOIMUX 3aKOHAX NPHUPOJBI, BBHICTyNasi B KaueCTBE
y4eOHOTO MpeAMETa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHH 00
okpyxaroieM Mupe. HIkonpHBIN Kypc PU3UKKH — CHCTEMOOOpa3yIOIIUN 1Jisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
1 SBJICHUH, W3y4aeMbIX XUMHEH, Ouosorueu, pusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTep U
pa3BUTHE pPa3HOOOpA3HBIX TEXHOJIOTUH B cdepe HHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJYyYEHHS] HOBBIX MAaT€pUANIOB C 33/IaHHBIMU CBOMCTBaMH W Jpyrux. M3yueHue
(Y3UKM BHOCUT OCHOBHOW BKJIaJl B (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuaroruxcsi, B (HOPMHUPOBAHUE YMEHUNM NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TIPH
BBITIOJTHEHUHU UMU YU4E€OHBIX UCCIIEAOBAHUMN.

B ocHOBY kypca Qu3uKku I8 YpOBHSI CPeAHEro OOIIEro oOpa3oBaHMs TOJIOKEH s
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEM KypC SIBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJICPKUT MaTepuall U3 BCeX pa3esioB (PU3MKU, BKIIOUAET KaK BOMPOCHI KJIACCUUYECKOM,
TaK 1 COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEll Matepuan Kypca (U3MKA OOBEIUHEH
BOKpYT ¢usnueckux Teopuii. Bemymmm B kypce siBnsieTcs GopMUpPOBAHUE TIPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE€  peanuzamusi  NpeanosiaraetT  MCHOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHaIa (PU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS (DU3UKU C



pa3BuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUECKMMHM, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3MKu mpeanosaraetr 3HAKOMCTBO C
IMIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTHYECKUX MPHUIOKEHUN H3YUYECHHBIX TEOPUU U
3aKOHOB.

Hoesn oxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS JJIEMEHTOB COJIEp)KaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM
TEXHUKM W  TEXHOJOTWHA, a Takke OOCyXIeHus npobieM  parMoHaIbHOTO
IPUPOAOIIONIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHU Ha YPOBHE CpEAHEro oOIero oopa3oBaHus
ABISAIOTCS (hr3nueckue Teopuu ((HopMHUpOBaHHE MPEICTABICHUM O CTPYKTYpe MOCTPOCHUS
¢buszndeckol Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEICTaBICHUSX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPHH, Il OIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN MOAX0JT B Kypce (PU3MKU peanu3yeTcsl Mpexie BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommuxcs. Jms 6a3oBoro
YPOBHSI Kypca (PM3MKH — 3TO HCIIOJIIb30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MpOorpaMMme Mo Gpu3nke oObeAUHEHBI B
OOIIMI CMHUCOK YYEHUYECKHX MPAKTUYECKUX paboT. BrimeneHune B yKazaHHOM TEpeyHE
7abopaTopHbIX PabOT, TPOBOAMMBIX JUIS KOHTPOJSI M OIGHKH, OCYIIECTBIIACTCS
y4yacTHHUKaMu 0Opa30BaTENbHOrO Ipolecca HCXOAsS W3 OCOOEHHOCTEM IUIaHMPOBAaHUSA U
ocHauleHusi kaOunera Qusuku. llpu s3TOM oOOecmeunBaercs OBIAJEHHE OOYYAIOIIUMUCS
YMEHUSIMH TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHMS 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH U TIOCTAHOBKY OMBITOB MO TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonbmioe BHHMaHue yAenseTcs pElIeHHIO PacuéTHRIX M KayeCTBEHHBIX 3anad. [lpu
ATOM Ui Pacu€THBIX 3a7ja4y MPUOPUTETOM SIBIISIFOTCS 3a7jaud C SIBHO 3a/IaHHOM (pu3ndecKkon
MOJIETIbIO, TO3BOJIAIOIINE TPUMEHSATh U3YUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0
paszzena Kypca, Tak ¥ HHTETpUPYS 3HAHUS U3 pa3HbIX pa3fenioB. J[ns KauecTBEHHBIX 3ajad
MPUOPUTETOM SBIISIOTCS 3aJaHUS Ha OOBSCHEHHE MPOTEKaHUS (U3MUYECKUX SIBICHUN U
MPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOoOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c tpeboBanusimu PI'OC COO k marepuasbHO-TEXHUYECKOMY
oOecreueHno y4eOHoro mnpoiiecca 0a30Bbld ypOBEHb Kypca ()M3MKH HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB €CTECTBEHHO-HAy4yHOTo Lukia. B
kaOuHere (QU3MKK JOHKHO OBITh HEoOXoaumoe JabopaTopHOE OO0OpyIOBaHHME ISt
BBITIOJIHCHUSI YKA3aHHBIX B IMporpamMMme Mo (U3NKE YUYCHUYECKUX MPAKTUYECKHX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanioHHOE 00OpyIoBaHNE (OPMHpPYETCS B COOTBETCTBHH C TMPUHITUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU M 00ECMEeYMBAET MOCTAHOBKY MEPEUYHUCICHHBIX B MPOrPaMMe
1o U3UKe KIIOYEBbIX JEMOHCTPALUN I UCCIEI0BAaHUS N3yUYaeMbIX SBJIEHUH U MPOLIECCOB,
AMIUPUYECKUX U (DYHTAMEHTATBHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHH.



JIaGopatopHoe 000pynOBaHUE ISl YYEHUUECKHUX MPAKTUYECKUX paboT popMUpyeTcs B
BUJIE TEMAaTUYECKUX KOMILJIEKTOB U 00ECIeYNBAETCS B pacu€Te OJHOT0 KOMILJIEKTa Ha JBYX
oOyuaromuxcs. TeMarnyeckue KOMIUIEKTBI JJaOOPaTOPHOrO 0OOPYIOBAaHMS JOJKHBI OBITh
HOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIC HIU(PPOBBIX JTaOOPATOPHIl.

OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HMHTEpEca U CTPEMJICHUS OOYyYalolUXCsi K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUNH O HAYYHOM METOJIe IMO3HaHUs U (QopMUpOBaHUE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIKUM SIBJICHHSIM;

(GopMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HM3yYeHUs OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHpOBaHHE YMEHHH OOBSCHATH SIBICHHUS C UCIOJIb30BaHUEM (U3HYECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(GopMHpOBaHUE TPEACTABICHUH O poiau (PU3MKU IS pPa3BUTUA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTrmkeHne 3TUX 1ieneld obecrneurBaeTcs pelieHueM CASAYIONUX 3a7a4 B IPOIecce
M3y4YeHHs Kypca (PU3UKH Ha YPOBHE CPEIHEro 00111ero oopa3oBaHus:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O0O0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIIOUAs] MEXAHHUKY, MOJIEKYJISIPHYIO (PU3UKY, 31EKTPOINHAMHUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI acTPO(U3UKH;

(opMupoBaHHE YMEHUN MNPUMEHATh TEOPETUYECKUE 3HAHMS Uil OOBSACHEHUs
(¢u3znyeckux SBICHUN B NPUPOJE M JUIsl NPUHATHS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHME CIOCOOOB PEIICHMs PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHOW (PU3NYECKON
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (PU3nUYecKon
MOJIEJIN, aICKBATHOM YCIOBUSAM 3aa4H;

MOHUMaHue (PU3MYECKUX OCHOB M MPUHLIUIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHHE METOJAMH  CaMOCTOSITEIBHOIO  IUIAHUPOBAHHUS W MPOBEIECHUS
(¢u3znyeckux  HKCIEPUMEHTOB, aHalM3a W  MHTEpHpeTauud  HUH(pOpMaIuH,
ONPENEIEHUS JOCTOBEPHOCTH MOIYYEHHOT'O PE3yJIbTaTa;

CO3JaHUE YCIOBUM JUIsl pa3BUTUS YMEHUM MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbI YpOBEHB) HA YPOBHE CPEIHETrO O0IIEro oOpa30BaHUS
otBoauTcs 136 yacos: B 10 knacce — 68 wacoB (2 yaca B Henento), B 11 kitacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipennaraemslii B mporpamme mo (U3HKE MepedeHb JTaOOPATOPHBIX M MPAKTUIECKUX
paboT sABIAETCS PEKOMEHJAOBAHHBIM, YUYUTENb JeJaeT BHIOOP TpOBeAeHHs 1a00paTOPHBIX
paboT U OMBITOB C YUETOM MHIUBUIYAJIbHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

COIEPXAHUE OBYUEHUSA



10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka o npupoje. Hayunele MeToasl no3Hanus Okpy:karomero mupa. Poip
HKCIIEPUMEHTA U TEOPHUHU B MPOLIECCE TTO3HAHUS MIPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SIBIEHMH M mpoueccoB. HayuHble THUIOTE3BI.
®dusnueckue 3aKOHbl U Teopuu. ['paHuipl npumMeHUMocTr (pu3ndeckux 3akoHOB. [IpuHnmn
COOTBETCTBHUS.

Ponp u mecto Qu3uku B (HOpMHUPOBAaHMHM COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B
IIPAKTUYECKON JEATEIBbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJoroBbIC U HI/I(prBI)IG HN3MCPUTCIIbHBIC HpI/I60pI>I, KOMIIBIOTCPHBIC JaTUYHUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro NBrkeHus. Cucrema
orcu€ra. Tpaekropus.

ITepemenienue, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) U YCKOpPEHHUE
MaTEepUAIbHON TOYKH, UX IMPOEKIUHA HA OCH CUCTEMbI KoopauHaT. ClI0XKEHHE TepeMEICHUI
U CJIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHME. ['paduku 3aBUCUMOCTH
KOOpJIUHAT, CKOPOCTH, YCKOPEHUSI, MYTH U MTEPEMENICHHS MATEPUATLHON TOYKH OT BPEMEHU.

CBoOosiHOE TIasieHne. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonuuenHoe nBuxeHue. JIBH)KEHHME MATEPUAIbHOM TOUYKM [0 OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEWHAs CKOPOCTh. Ilepuon u
yacToTa oopauieHus. LleHTpocTpeMUTeNbHOE YCKOPEHHE.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIUJIOMETpP, IBHKEHUE
CHApsII0B, LICTIHBIE U PEMEHHBIE NIEPEIaUH.

Jlemoncmpayuu

Mogenb cucrtemsl 0TCUETA, UIUTKOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTHK JIBUKCHUS.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Hab6nronenue nBmkeHus Tenna, OponIeHHOTo MO/ YTII0M K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpanenue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C LIEJIbIO ONPEICIICHUS MTHOBEHHOM CKOPOCTH.

UccnegoBanne  COOTHOWIEHHSI  MEXJIy  IyTAMH, MPOMACHHBIMM  TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE IMPOMEKYTKM BPEMEHU NHPU PABHOYCKOPEHHOM JIBUKECHHUHU C
Ha4yaJbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne nBMKEHUS [IApUKA B BA3KON KUIKOCTHU.

N3yuenune aBuxKEHUS Tena, OPONIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

IIprammn otHocutensHOCTH ['ammines. llepBeii 3akoH Herorona. MuepnumanbHbie
CUCTEMBI OTCYETA.

Macca Tena. Cwuma. Ilpunnun cynepno3unuu cwi. Bropoir 3akoH HperoToHa st
MaTepuagbHOUW TOUkU. Tpernil 3aKkoH HproTOHA 1151 MatepraibHBIX TOYEK.

3akoH BceMupHOTO TsAroteHus. Cuna tsokectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenust (moxosi, CKoibxeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBKEHHS U cwia TpeHusa nokosa. Koaddumuent tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKCHUU TEJIA B KUJKOCTH UJIU Tas3e.

[TocTynarensHOE M BpallaTEIbHOE IBHXKEHHE a0COIFOTHO TBEPAOTO TEa.

MOMEHT Ccuibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl. YcinoBus paBHOBECHS
TBEPJIOTO TEIIA.

TexHu4eckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIUITHUKH, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHNE UHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM OABEME U MTAJCHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTHA CHJI YIIPYTOCTH, BOSHUKAIOMIUX B MPY>KUHE U PE3UHOBOM
oOpasiie, ot ux aedopmaluu.

Hccnenosanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonbl coxpaneHus 6 MexanHuke

Nmmynbc MaTepranibHON TOUKH (TeTa), CHCTEMbl MaTEPUAIbHBIX TOYEK. IMITYyJIbC CHITBI
Y U3MEHEHHE UMITYJIbCa TeIa. 3aKOH COXPAHEHUS UMITYJIbca. PEaKTUBHOE IBUKEHHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunerndeckast sHeprusi MmaTepuaibHON TOUkU. TeopeMa 00 M3MEHEHHH KMHETHYECKOM
SHEPIHUH.

[TorenmuanpHas sHeprus. lloTeHnmanbHas »3HEPrusi ynopyro aeGpopMUPOBAHHOU
npy>kuHbl. [loTeHunanbHas sHeprus Tena BOJIM3U MOBEPXHOCTH 3eMJIH.

[ToTeHnMabHBIE U HEMOTEHIMANbHBIE CUJIbl. CBsI3b PabOTHl HEMOTEHITUATBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKON 3HEPrUM CHUCTEMbI Tel. 3aKOH COXPAHEHUSI MEXaHMYECKOU
SHEPIHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.



TexHuyeckue ycTporucTBa U NPaKTUYECKOE IPUMEHEHUE: BOJOMET, KOIIEP, ITPYKUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEHIHATILHON S3HEPTUU B KHHETHYECKYIO U OOPATHO.

Yuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul

N3ydyeHne aOCONIOTHO HEYHPYroro yiapa ¢ INOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIBI C U3MEHEHUEM MEXAaHWYECKOM HHEpruu Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO XKI'yTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHUECKOW TEOpHUM M HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  ABWKEHHS U
B3aMMO/JICHCTBUS YaCTUIl BellecTBa. MoIeNId CTPOEHUS Ta30B, KUJKOCTEW U TBEPIBIX TEIl U
0oOBbsSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THX Mojeied. Macca U pa3Mepbl MOJIEKYII.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

TeruoBoe paBHoBecue. Temneparypa u e€ nsmepenue. [llkana remneparyp Lienbcust.

Mopnenps uaeanbHoOro raza. OCHOBHOE YpaBHEHHME MOJIEKYJIIPHO-KHHETHYECKON TEOPUU
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHed KUHETHUYECKOW >HEpruu
TEIUIOBOTO JABMKeHUs vactull ra3a. lllkama temmneparyp KenbBunHa. ['a30Bble 3aKOHBL.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlansToHa. M3omponeccs B MaeaabHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelllecTBa. ['paduueckoe MpencTaBiIeHUE HN30MPOLECCOB:
M30TepMa, H30Xopa, u3obapa.

TexHnueckue ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, TOKa3bIBAIOIINE JIMCKPETHOE CTPOCHHE BeliecTBa, (GoTorpaduu MOJEKYI
OPTraHUYECKUX COCIUHECHUMU.

OmnbiTel 10 U Hy3UN KUIAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogpens onbita lITepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.

Mogens, WUTIOCTpUpPYIOMIas IPpUpoay AaBICHUS I'a3a HA CTEHKHU COCY/a.

OnbITHl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUSI MJI€aJIbHOTO T'a3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenrue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUM 00BEMa
KOMHATBI, IaBJICHUSI U TEMIIEPATYPhI BO3/TyXa B HEH.

Hccnenoanne 3aBUCMMOCTH MEXKy TapaMeTpaMK COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. OcHosbl mepmoouHaAMuUKuU



Tepmoannamuueckas cucTeMa. BHYTpeHHssI SJHEprus TEPMOAMHAMUYECKOW CUCTEMBI U
cnocobbr €€ wu3MeHeHus. KommdectBo TemioTel W pabora. BHyTpeHHsAs sHeprus
OJIHOATOMHOT'0 WJECAJIBHOrO Trasa. Buabl Temonepenadyu: TEIJIONPOBOAHOCTb, KOHBEKIIMS,
U3IIydeHHE. Y JeNbHas TEINIOEMKOCTD BelecTsa. KoanyecTBo TEIIoTsl Ipy TEILIONEpeIaye.

[Tonsitue 00 apmabatHoM mpouecce. IlepBbiii 3akoH TepmonuHaMmuku. [IpuMeHneHue
MEPBOro 3aKOHAa TEPMOAMHAMUKH K M3ompoieccaM. ['paduueckas uHTeprnpeTanus paboThl
rasa.

Bropoii 3akoH TepmonHaMuku. HeoOpaTuMocTs npoiieccoB B IPUPO/IE.

TemnoBele Mammbbl. [IpuHIMIBI JeHCTBUS TemaoBbIX MamuH. [IpeoOpaszoBanus
SHEPruM B TEIUIOBBIX MamnHaxX. KosdduuumeHnT mone3noro NeHCTBUS TEIJIOBOM MAIlIWHBI.
[Mukn KapHo m ero kodhUIMEHT MOJE3HOTO MEHUCTBHs. DKOJOTUYECKUE TMPOOIESMBI
TEIJIO3HEPIETUKU.

TexHuYecKue yCTpOMCTBA M IPAKTHUYECKOE INPHUMEHEHME: ABUIaTellb BHYTPEHHEIO
cropanusi, ObITOBO XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPTHM Teja MPU COBEPIICHHHM PadOThI: BbUIET MPOOKH W3
OyTBUIKU O] JEHCTBHEM CKAaTOrO BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOke MyTéM
TpeHus (BUICOIEMOHCTpPAIIHS).

N3meHeHne BHYTpEHHEN 3HEpTruM (TeMIlepaTyphl) Tea IpH TeIionepeaaye.

OneIT o aaAMabaTHOMY paCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenn mnapoBoil TypOMHBI, JABUTaTedsl BHYTPEHHErO CropaHUs, pPEAKTHUBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Wcmapenune u kuneHue. AOCONIOTHAas U
OTHOCUTENIbHASA  BIAXHOCTb  BO3Ayxa. HacelmeHHbld  nmap.  YaenbHas — TEIwioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT AaBICHUS.

TBépnoe Tteno. Kpucramnumyeckue wu amopdHble Tena. AHHM30TPONUS CBOMCTB
kpuctaiuioB. JKunkme  kpuctamwiel. CoBpemeHHble  marepuansl. [lmaBnenue wu
KpucTaJmu3anus. Y ienbHast Tersora miasneHus. Cyoaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHrueckre yCcTpoilcTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KQIOPDUMETP, TEXHOJOTUH TOJYyYEHUsS COBPEMEHHBIX MAaTE€pUaioB, B TOM YHUCJE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX NAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGuntoienne HarpeBaHus U MJIaBICHUS KPUCTAIITMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3Mepenre OTHOCUTENBHON BIAXHOCTH BO31yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Ted. ODJEeKTpUYeCKuil 3apsa. JBa BUAa 5SJIEKTPUYECKHUX 3apsJIOB.
[IpoBOOHWKH, MUAJIEKTPUKA W TOJYIPOBOJHUKHU. 3aKOH COXPAHEHHUs BJIEKTPUUECKOTO
3apsaa.

B3aumopneiictBue 3apsaoB. 3axkoH Kynona. TodeuHbI AIEKTPUYECKUH  3apsi.
OnekTpudeckoe mnojie. Hanpspk€HHOCTH anekTpudeckoro mnotig. [IpuHuun cynepno3unuu
AJIEKTPUYECKUX TToNeH. JIMHNM HANPsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

PaGora cun »nekrpoctatudeckoro moind. [loreHnuan. Pa3HOCTh MOTEHIMAJIOB.
[IpoBOOHUKM W  JUDJIEKTPUKH B  DIIEKTpOCTaTHYECKOM  mone. JIudnexkrtpuueckas
MPOHULIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcaTop. DIEKTPOEMKOCTh TNIOCKOTO KOHJIEHCATOPA. DHEPTUS
3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckre yCTpOMCTBA U MPAKTUUECKOE NPUMEHEHHUE: AJIEKTPOCKOIL, HIEKTPOMETD,

AIEKTPOCTATUYECKAs 3aIuumTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOH/JIEHCATOop,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBrEe HA3IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TIpoBOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAM IUIACTHH,
PACCTOSIHUS MEXYy HUMU U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MmepeHne 35eKTpoEMKOCTH KOHIEHCATOopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa. VICTOUHMKHU
toka. Cuna Toka. [1oCTOSHHBIN TOK.

Hanpsoxenue. 3akon OMa 1715 ydacTKa LIEeTH.

DIIEKTPUUECKOE CONPOTHUBJICHUE. VYnenbHoe CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapauieIbHOE, CMEIIIAHHOE COCIMHEHNUE MPOBOJHUKOB.

Pabora snexktpudeckoro Toka. 3akoH Jlxoymns—Jlenna. MoOIIHOCTh 3JIEKTPUYECKOTO
TOKA.

DJIIEKTPOJIBUKYIIAsi CUjla U BHYTPEHHEE COMPOTUBIICHUE MCTOYHUKA TOKa. 3akoH Oma
JUTs1 IOJTHOW (3aMKHYTOM) 3eKTpruyeckoil nenu. KopoTkoe 3amMbIKaHueE.

OJIeKTpOHHAs MPOBOJUMOCTh TBEPJABIX METAIOB. 3aBUCHUMOCThH COIMPOTHUBIICHUS
METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.



DNeKTpUYECKUd TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOCTBEHHAass W TMpUMECHas MPOBOAMMOCTH IOJYHIPOBOJIHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PacTBOpax M paciulaBax dSJEKTPOIUTOB. DJIEKTPOJIUTHUYECKAS
TUCCOoIUAIMs. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B raszax. CaMOCTOSITENbHBIA M HECAMOCTOSITENbHBIA pPa3psii.
Monnus. [1na3ma.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHE: aMIEPMETP, BOJBTMETP,
peocTar, MCTOYHUKU TOKa, JJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpbI, TEPMOMETP COMPOTHBIICHUS, BAKYYMHBIM JAUOMA, TEPMUCTOPBI U (HOTOPEIUCTOPHI,
MOJIyITPOBOJJHUKOBBIN JTUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuilbl TOKa U HAPSHKEHUSL.

3aBUCUMOCThH COINPOTHUBIICHUS LWIMHIPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUIOUIAJH
MONEPEYHOr0 CEYEHHs U MaTepuara.

CMmeliaHHOEe COeIMHEHNE MTPOBOITHUKOB.

[IpsiMoe n3MepeHne NEKTPOABIKYIIEN crilbl. KOpoTKOE 3aMbIKaHUE TalIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHHUS.

3aBUCUMOCTH CONPOTHUBIICHHS METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBo# paspsia U MPOBOJAUMOCTB BO3yXa.

OnHOCTOPOHHSISI IPOBOAMMOCTbD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3yueHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne SIEKTPOJIBHKYIIEH CHUJIbI MCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue amekTpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCYILIECTBISIETCA C YUETOM
coJlepKaTeNIbHbIX MEXKIPEAMETHBIX CBSI3€M C KypcamMHM MaTe€MaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBA3aHHbIE C U3YYEHHUEM METOJIOB HAyYHOTO MO3HAHUS:
ABJICHHE, Hay4YHbId (DaKT, TUnoresa, pusmyeckas BEIWYMHA, 3aKOH, TEOPHUsl, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHUCTEMBbl YpaBHEHHMH, JuHelHas ¢QyHKUusA, mnapadona,
runepOoia, ux rpaukd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U UX MPOECKLUU
Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

buonocus: MexaHuueckoe JBUXKEHUE B JKMBOM Tmipupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHUIbI TEIUIONEpENaud, TEIJIOBOE pPAaBHOBECHUE),
AJIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.



Xumus: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJEKYJI, MOJIb
BEILIECTBA, MOJIApPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TE€J, MXUIAKOCTEH M Ta30B,
AIEKTPUUECKUE CBOMCTBA METANIOB, JIEKTPOIUTHYECKAs AUCCOLUALINS, TaTbBaHUKA.

l'eocpagusa: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mnpeoOpa3OBaHHE JBWKEHUM C HCIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, MOJIIUITHUKH, UCIIOJIb30BaHUE 3aKOHA COXPAHEHHS UMITYJIbCA B TEXHUKE
(paketa, BOJAOMET M JApyrue), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBOI XOJIOAWIIBHUK, KOHJIUIIMOHED, TEXHOJOTUN TIOJyYEeHHsSI COBPEMEHHBIX MaTepUaJIOB,
B TOM 4YHCJIE HAHOMATepUaJIOB, M HAHOTEXHOJIOTMH, OJJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE JIJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, 3JIEKTPOHArpEeBATEIbHBIC
npuOOpPBI, FTEKTPOOCBETUTEIHHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DjekTpoaAMHAMMKA

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

IlocTrosiHHBIE MarHuTHl. B3anMoaelcTBUE NMOCTOSHHBIX MAarHUTOB. MAarHuTHOE MOJIE.
Bekrop marmuTHOM WHAyKUuW. [IpuHIMII Cynepno3suuyMyu MarHUTHBIX mojned. JIluaum
MarHuTHOW MHIyKIHUK. KapTuHa TMHUI MarHUTHOW MHYKIUU IIOJISI IOCTOSIHHBIX MarHUTOB.

MarsuTHOE 1oJie MPOBOJHMKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIIMM MarHUTHOTO IOJIS
JUTMHHOTO MPSAMOTO ITPOBOJAHUKA M 3AMKHYTOI'O KOJIBLEBOIO0 IPOBOIHHUKA, KATYIIKHA C TOKOM.
OmneiT Opcrena. BzanmoneicTBre MpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna JlopeHua, e€ MoAynb W HampaBiieHHE. J[BUKEHUE 3apsKEHHOW 4YacTUIbl B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuibl JlopeHiia.

SIBneHHME DIEKTPOMArHWTHOM MHAYKUHMH. IIOTOK BEKTOpa MarHMTHOW WHIYKIIHH.
DJIEKTPOJABMKYILAsA CHJIA MHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIMu Papanes.

BuxpeBoe ayekTpHuYecKoe Mosie. DJIEKTPOABMKYINAs CHJIa MHAYKLIWU B IPOBOJHHUKE,
JBIKYLIEMCS [IOCTYIIATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NHnykTUBHOCTD. fIBIEHNE CAMOMHAYKIWN. DIIEKTPOABUKYILAS CUJIA CAMOUHIYKIIAH.

DHeprusi MAarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHME: IIOCTOSIHHBIE MAarHHUTHI,
AIEKTPOMArHUTHI, AJIEKTPOJABUTATENDb, YCKOPUTENN AJIIEMEHTAPHBIX YACTHUL, WHAYKIHOHHAS
eYb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO MIyYKa MATHUTHBIM TOJIEM.

JIvHMK UHIYKIIUY MarHUTHOTO TTOJIS.

B3aumozeiicTtere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.



JevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBIIeHME AEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEH CHJIbI HMHAYKIUM OT CKOPOCTHM HM3MEHEHHS
MarHuTHOTO ITOTOKa.

SIBIIeHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3gea 5. Kosie0anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONE€OAHUS

KonebarenbHast cucrtema. CBOOOJHBIE MeXaHUYECKHE KoyieOaHusA. [ apMoHHMuYecKHe
konebanus. Ilepuon, wacrtora, ammiuutyna U ¢asza kosieOaHui. [Ipy>KWHHBIA MasATHHK.
MareMaTtuyeckuii MasTHUK. YpaBHEHHE TrapMOHMUYecKuX Kojebanuil. [IpeBparienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUs B HCaTbHOM
KOJIeOATeIbHOM KOHType. AHJIOTUS MEXIy MEXAaHHMYECKUMHU M 3JIEKTPOMArHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHMs SHEPrUM B  HJICATBHOM
KoJ1e0aTeIbHOM KOHTYpE.

[IpencraBinenre o0 3aTyxamomMX KojeOaHUSX. BpIHYy)XIE€HHbIE MEXaHUYECKUE
KoJjebanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMArHUTHbIE KOJICOaHMS.

Ilepemennpii TOK. CHUHYCOMAANBHBIM NEPEMEHHBIA TOK. MOIIHOCTH INEPEMEHHOTO
TOKa. AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTpeOICHUE DICKTPUUECKON IHEPTHH.
DKOJIOTUYECKUE PHUCKU TPU MPOU3BOACTBE IIIEKTPOIHEPruH. KynpTypa HCIOIB30BaHUA
AIEKTPOIHEPTHUH B ITOBCETHEBHOM KU3HH.

TexHU4eckrue YCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: DJIEKTPUYECKUU 3BOHOK,
TeHEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

Uccnenoanne  mapaMeTpoB  KojeOATeNbHOM  cUCTeMbl  (NMPYKUHHBIA WU
MaTeMaTUYECKUI MasiTHUK).

Habmoienue 3aTyxaronux KoueoaHuii.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJI€OaHUH.

Habmonenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcuumnorpaMMsl  (3aBUCMMOCTH  CHJIBI TOKAa M HaNpsDKEHUST OT BPEMEHH) JUIs
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onaHC npu nocienoBaTeaIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mopenps TMHUYM IEKTPONEPEAAUH.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanune 3aBUCUMOCTH TIEPHOJa MaJbIX KOJICOAHWW Tpy3a HA HUTH OT JIJTUHBI
HUTHU U Macchl Ipy3a.

HccnegoBanne NEepeMEHHOr0 TOKA B IIEMM U3 TMOCJIENOBATEIBLHO COEAMHEHHBIX
KOHJIEHCATOpa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 80JIHbL

Mexanuueckue  BOJIHBI,  yclioBUs  pacnpoctpaneHus.  Ilepuon.  CkopocTb
pacnpocTpaHeHusi ¥ ajuHa BoyHbI. [lonepedynsie U npoaoibHble BojHbl. MHTEpdepenus u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJTHBI. Y CJIOBUS U3ITyUYCHUS SJIEKTPOMArHUTHBIX BOJIH. B3auMHas
opueHTanus BekTopoB E, B, V B anekTpoMarauTHoU BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpakeHHe, MpejoMIIeHue, nosipuzanusi, Audpaxuus, uateppeperius. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTPOMArHUTHBIX BOJIH. [[puMeHEeHNE 2JIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBEI pauOCBs3U U TeNEBUIEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOUIEN CPEIBI.

TexHuyeckre yCTpOUCTBA U MPAKTUUECKOE TPUMEHEHHE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
yAbTPa3ByKOBas IMATHOCTHKA B TEXHUKE W MEAUIMHE, pajap, paaAuonpuEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomieecs Te10 Kak UCTOYHUK 3BYKa.

HaOmronenue oTpaskeHus U MPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaOntonenue cBsi3u TpOMKOCTU 3ByKa M BBICOTHI TOHA C aMIUIUTYJAOM M 4YacCTOTOM
KoJieOaHu.

HUccnegoBanne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHUE,
noJisipu3anys, udpakius, tHTepPepeHIms.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpgamMonMHEWHOE pacHpOCTPAHEHUE CBETA B OJHOPOJHOMN
cpene. JIyu cBera. TOUECUHBIN UICTOYHUK CBETA.

Otpakenne cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHU B MIIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI TPEIIOMJICHHS CBeTa. AOCOJIOTHBIA TMOKa3aTesb
npenomiueHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroa MOJIHOr0 BHYTPEHHETO
OTPaKECHHUS.

Hucnepcust ceeta. CioxHBIN cocTaB Oenoro cBeta. [[Ber.



CobOuparonie W pacceuBaroIIde JIUH3bI. TOHKas JuH3a. POKYCHOE pPAaCCTOSIHHE U
onThyeckas cuia TOHKOM muH3bl. [locTpoenne wu300pakeHMH B COOHMparOUUX U
paccenBarOIMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BEIMYEHNE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BomnoBass omntuka. HuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBHS
HAOMIO/IECHUST MaKCUMyMOB ¥ MHUHUMYMOB B HUHTEP(EPEHIIMOHHOM KapTHMHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuvonHas pemérka. YcioBue HaOMIOICHUS TJABHbBIX
MaKCHUMYMOB IPHU NaJ€HU MOHOXPOMATUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuyeckue ycTpoWCTBa M MPAaKTHUECKOE MPHUMEHEHHWE: OYKH, Jyma, ¢oToammapar,
IPOEKIIMOHHBIN aIapaT, MUKPOCKOI, TEJECKON, BOJIOKOHHAs OMNTHKA, IU(PpaKIMOHHAS
pelETKa, NOJIAPOUL.

Jlemoncmpayuu

[IpsAMonrHEHOE pAacIPOCTPAHEHUE, OTPAKECHHUE W MpeJomiieHue cBeta. Onrudeckue
PUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habnronenue nntepdepeHnu crera.

Ha6nronenue audpaxiuu ceera.

Habntonenue nucnepcun cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOLIBIO ITPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEMIETKY.

HaOnronenue nossipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokasarens NpelOMICHHS CTEKIIA.

HccnenoBanue cBOMCTB M300paKEHUI B JIMH3AX.

Habnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCUTEIBLHOCTH
I'paHuIbl NPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [IoCTynaTsl criennanbHON TeOpun
OTHOCUTENBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPHUHIIUI
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTH OTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPAILEHUE JJIUHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KantoBas pusuka
Tema 1. Dnemenmovl K6AHM OGO ONMUKU
®otonbl. Popmyna Ilnanka cBsizu sHeprud (OTOHA C €ro YacTOTOW. DHEpPrus u
UMITYJIbC (POTOHA.



Otkpeitnie u wuccnenoBanne (oroadpdexra. Ompitel A. I'. CronetoBa. 3aKOHBI
dotorddexra. VYpaBuenue DitHmrteitHa g ¢doTtodddekra. «Kpacnas rpanumay
dbororddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue ycTpoiicTBa M MPAKTHUECKOE MPUMEHEHHE: (POTOIEMEHT, GOTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHEITHETO PoTOdPPeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pezepdopia no paccesnuto o -yactuil. [lnanerapHas
Mozeinb atoma. [loctynarsl bopa. M3nydyenue u nornouieHue GOTOHOB MPH MEPEXOE aToMa
C OJIHOTO YPOBHS JHEpPruu Ha Apyroul. Buael cnexkrpoB. CHEKTp ypOBHEM DHEPTUM aTOMA
BOJIOPOJIA.

BosHoBbIE cBOlicTBa yacTull. BosHel ae bpoitns. KopnyckynsipHO-BOJHOBOU Tyanu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHWE: CIEKTPAJbHBIA aHAIU3
(criekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mognens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HaOnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JTOKAa3bIBAIOIIME  CIIOKHOCTh  CTpoeHus  sapa.  OTKpeITHE
panuoaktuBHOCTH. OmnbITel Pesepdopia 1Mo oOmpenesneHuo cocTaBa pPaguOAKTUBHOTO
u3nyuyenus. CpoiictBa anb(da-, O6era-, TaMMa-u3nyyeHus. BiusHue pagnoakTUBHOCTH Ha
’KUBbBIE OPTraHU3MBI.
OtkpeiTHe npoToHa U HeWTpoHa. HykionHas monens siapa ['eitzenOepra—lBaneHko.
3apsn aapa. MaccoBoe uncio sapa. M30Torsl.
Anbba-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['lamma-usnydenne. 3akoH
PaAMOAaKTUBHOTO pacIaia.

DHeprus CBA3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlepext macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

SAnepubiit peaktop. TepmosiaepHbiii cuHTe3. [IpoOiemMbl U TEPCHIEKTUBHI SACPHOMN
SHEPTreTUKHU. DKOJIOTUYECKNE aCIIEKThI IAEPHONU SHEPTETHUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.



MeTop1 HaOIIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.

OyHaamMeHTaNbHbIe B3auMOAeCTBHI. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuueckne ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: 103UMETp, kKamepa BunbcoHna,
SIICPHBIN peakTop, aToMHass 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbel pa3BUTUA acTpoHOMUHU. [IpuKilamHOE W MHUPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bup 38€3nH0r0 HeOa. Co3Be3us, ApKUe 3BE3/IbI, INIAHETHI, UX BUAUMOE JIBUKECHUE.

ConHeuHas cucrema.

Comnue. Conneynas aktuBHOCTh. Mctounuk sHeprum ComHua u 3BE31M. 3BE3NBI, UX
OCHOBHBIE XapaKTEpUCTHKHU. [[narpamMma «CIEKTpaldbHBIA KJIACC — CBETHUMOCTBY». 3BE3IBI
[JIABHOM TOCJIEIOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» ISl 3BE3] TIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHune 3BE3n. COBpPEMEHHBIC MPEICTABICHUS O
MPOUCXOXKICHUM U 3BOOMKA COHIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Mnieunsiit [Iyte — nama [Nanaktuka. [lonoxenue m nBmxenue ConHua B ['anmakTuke.
Tunel ranaktuk. PaguoranakTuku v KkBa3zapbl. YEpHBIE ABIPHI B SiApaxX rajJakTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopus
Bbounbmioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnrooenus

HaOntonenuss HEBOOPYKXEHHBIM — TJ1a30M € HMCIHOJIb30BAHMEM  KOMIBIOTEPHBIX
MPUJIOKEHUN ISl OMPENCJICHUS] TOJIOKEeHHUSI HEeOECHbIX OOBEKTOB Ha KOHKPETHYIO JAaTy:
OCHOBHBIE c03Be311s1 CEBEpHOro MOJyIIapHs U IPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lyTu.

O6o0maromniee MOBTOPEeHUE

Ponb pu3uku M acTpOHOMUH B IKOHOMHUYECKOM, TEXHOJOTUYECKOH, COIMAIbHOU U
ATUYECKOU cdepax AeATETbHOCTH YeJoBeKa, POJb U MeCTO (U3UKM U aCTPOHOMHUHU B
COBPEMEHHOM HAyYHOW KapTUHE MHpA, POJb (u3ndeckoil Teopuu B (HOPMUPOBAHUH
MPEACTABICHU 0 PU3NYECKON KapTUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
pAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenune kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C YU4ETOM
COJIepKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.



MesicnpeOomemnuvle nonwsamus, CBI3aHHBIE ¢ U3YYEHHUEM METOJOB HAayYHOIO MO3HAHUS:
SBJICHUE, HAYYHBIH (PaKT, TUIIOTE3a, (PU3UUECKass BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHne CHUCTEMbl YpaBHEHHWI, TPUTOHOMETpUYECKHE (YHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPHI
U WX NPOEKIHMH Ha OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX
GyHKIUH, NMPU3HAKU [OJ00MS TPEYTOJbHUKOB, ONPEAENICHUE IUIOMIAIN TUIOCKUX (QUryp u
o0BbEMa Ted.

buonocus: sneKTpuyecKue SIBICHUS B KUBOW MPHUPOJE, KOJeOaTeNbHbIE TBUXKCHUS B
KUBOHM MPUPOJIE, ONTUYECKUE SBJICHUS B JKUBOW NPHUPOAE, ACHCTBUE pagualiy HA KUBBIE
OpraHU3MBbl.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKash CTPYKTypa TBEPIBIX TEI,
MEXaHU3Mbl 00PA30BAHMS KPUCTAINIMYECKON PEILIETKHU, CIIEKTPaIbHbIA aHAIIN3.

l'eocpagpus: MarHUTHBIE MOTIOCA 3EMIIH, 3AJIEKA MATHUTHBIX Py, OTOChEMKA 3€MHOU
MTOBEPXHOCTH, MPEJICKA3aHUE 3€MJICTPSICEHU .

Texnonocusi:  JIMHUM  BJEKTpoIlepenad,  IeHEparop  MEPEMEHHOr0  TOKa,
AJIEKTPOJBUATATENb, WHIYKIHOHHAS II€4Yb, pajap, pPaguONpPUEMHHUK, TEJIECBH30p, AHTCHHA,
tenedoH, CBYU-neub, NpoeKIMOHHBIH anmapar, BOJIOKOHHAs ONTUKA, COJTHEUHas OaTapesl.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeaMera «Pu3nka» Ha YpPOBHE CPEIHEro o0I1ero o0pa3oBaHUs
(Oa30BbIl  ypOBEHb) JOJKHO OOECHEYUTh JOCTHKEHHE CIEIYIOIMIMX JIMYHOCTHBIX,
MeTanpeIMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yIbTaThl OCBOCHHUS yueOHOro npeamera « Pu3nka» JOJHKHBI OTPaXXKaThb
TOTOBHOCTh M CIIOCOOHOCTh  OOYYaroIIMXCsi PYKOBOJACTBOBATHCS  CHOPMHUPOBAHHOMN
BHYTPEHHEN TO3WLMEN JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHUEHTAUWN, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOIIUX TPAJULHUOHHBIM IEHHOCTSIM POCCHUMCKOTO
0011eCTBa, PACIIUPEHUE KUZHEHHOTO OMbITA U OMbITA AEATEIBHOCTH B MPOLECCE PEATTU3ZALINU
OCHOBHBIX HalpPaBJICHUH BOCIIUTATEIbHON E€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULMKM OOyYaroumlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPATUIUOHHBIX OOIIEUYETOBEUECKUX TYMAaHUCTHUECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JIEATEIBHOCTh B MHTEPECaX I'PakJlaHCKOro OOIECTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHON OpraHu3allly;

YMEHHE B3aWMOJIEVCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSMU U Ha3HAUYEHUEM;



TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJIapPCTBEHHBIM CHUMBOJAM, JOCTHKEHHUSM POCCUMCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTh ~ OLIEHMBATh CUTYyalldi0 W TOPUHUMATh OCO3HAHHBIC  PEIICHUS,
OpUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM 4YHUCJE B
NESATEIbHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMUBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKIIOYas JCTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKOI HAYKE;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K pa3iIuuHbIM cdepaM NpodecCHuOHANbHOU NEATEIbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (M3UKOW W TEXHUKOW, YMEHHME COBEpILaTh OCO3HaHHBIA BbIOOp Oynylen
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI,

TOTOBHOCTH U CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH (PU3UKHU Ha
MPOTSKECHUN BCEU JKU3HU;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKON KYJbTYphl, OCO3HAHUE TIJIOOATBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

IJIJAHUPOBAHKUE U OCYILECTBIICHUE JEHUCTBUM B OKPYXKAIOIIEW Cpelle Ha OCHOBE 3HAHUS
LeJIed YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

paciiipeHHe OmbITa JAESITEIbHOCTH HKOJIOIMYECKOM HalpaBiIeHHOCTH Ha OCHOBE
MMEIONTUXCS 3HAaHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3HUECKON HAYKU;

OCO3HaHUE IEHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTh B IPOLECCE H3YyYEHHUS
(U3HUKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENbCKYIO AESATENIbHOCTh HHANBUAYAIBHO U
B TpyTIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jioruuyeckue AeMCTBUA:
CaMOCTOSTENILHO (POPMYIMPOBATh U aKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAETATH LETU AEATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTUKECHUS,



BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B PAaCCMATPUBAEMBIX (DU3UIECKUX
SIBJICHUSIX

pa3pabaThiBaTh IUIaH pEIICHUS MpoOJeMbl € YyY4€TOM aHalM3a HMEIOLIUXCS
MaTepHAIbHBIX U HEMATEPUATILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B JEATEIHLHOCTH, OIICHMBATH COOTBETCTBUE PE3YIHTATOB IEJISIM,
OIICHUBAThH PUCKH MOCIICICTBUN JEATEILHOCTH,

KOOPJIMHUPOBATh W BBIMOJHATH PAbOTy B YCIOBUSIX pEaJbHOTO, BUPTYaJIbHOTO W
KOMOMHUPOBAHHOT'O B3aUMOJCHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILICHUE TIPHU PEIICHUH )KMU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBaTebcKue 1eiiCTBUS:

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMU TOHITHIMHU U METOJaMU (HU3UIECKOM
HaYyKU;

BJIa/ICTh HABBIKAMHU Y4€OHO-UCCIIEIOBATEIHCKON U IPOEKTHON JNEATEILHOCTH B 001aCTH
(GU3UKH, CTTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IMOMCKY METOJIOB PEIICHHUS
3a/1a4 GU3UIECKOTO COJEPKaHUsI, MPUMEHEHHUIO Pa3INYHBIX METO/I0B ITO3HAHMSI,

BIIQJICTh BUJAAMH JIEATEIHLHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHUWS, €T0 MHTEPIIPETAIUH,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3JMUYHBIX YUYEOHBIX CUTYyallMsX, B TOM YHUCIE TPH
CO37IaHUU YYEOHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISIBIIATh TPUYHHHO-CJICJACTBEHHBIC CBSI3W M aKTyaJlM3MpPOBATh 3ajJlady, BBIABUTAThH
TUNoTe3y e€ pelIeHHs, HaXOJWTh apryMEHTHI I JTOKa3aTelIbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh TOJYYCHHBbICE B XOJE pEIICHUS 3aJaud pe3ybTaThl, KPUTHUUYECKH
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POpMyIUPOBATH COOCTBEHHBIC 3a/1auld B 00pa30BaTEIbHON JCATEIbHOCTH, B
TOM YHCJIC TIPU U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTUIECKYIO O0JACTh )KU3HEAEATEILHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC UCH, TIPEIaraTh OpUTrHHAIBHBIC TTOAXOIBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ nnpopmanueii:

BJQJCTh HABbIKAMHU TMOJy4YeHUs uHPopMamu (GU3HUECKOTO COJEPKAHUS U3
MCTOYHUKOB  Pa3HBIX  THIIOB, CAMOCTOSITEIBHO  OCYIIECTBJISATH  IOWCK,  aHAJM3,
CUCTEMATH3AIMI0 M HMHTEPIPETAIMI0 HWHOOPMAIMU  pPa3IMYHBIX BHJIOB U  (GOpM
MIPEICTABJICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIONIh30BaTh CPEACTBA WH(DOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHUN B
pEeIICHNN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPraHU3allMOHHBIX 3aJa4 C COONIOACHUEM
TpeOOBaHWI JPrOHOMHKH, TEXHHUKH O€30MacHOCTH, THTHEHBI, pecypcocOepexeHus,
MPABOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 6€30MacHOCTH;



CO3/1aBaTh TEKCTHl (DU3MUECKOTO COAEPKAHMS B PAa3IMUYHBIX (opmarax ¢ yd&€Tom
Ha3HaYeHWs: HMHPOpPMAIMM U LEJeBOM ayAWTOpUH, BHIOMpas ONTUMANbHYIO (opMmy
NpeACTaBICHUS U BU3yaIH3alHH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBHSA:

OCYILECTBIIATH OOIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHPIMKTHBIX CUTYal[Uil U CMAT4aTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO M3JaraTtb CBOIO TOYKY 3PEHUS C MCIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHMMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHON pabOThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JAEHCTBUI ¢ yU4ETOM OOIMX MHTEPECOB U
BO3MOXHOCTEW KaXKJI0I0 WieHa KOJIJIEKTHBA,

IIPUHAMATh LEIU COBMECTHOM JAECATEIBHOCTH, OPTraHU30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACHPEAEIATh POJIU C YYETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTATHl COBMECTHOM padOThI;

OLICHMBATh KayeCcTBO CBOErO BKJIAJa M KaXJIOr0 y4YaCTHUKAa KOMaHIbl B OOIMIMN
pe3yJbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeyIaraTb HOBBIE MPOEKTHI, OLIEHUBATh WUJIECU C MO3UIMH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEIECHHWE B DPa3iIMYHBIX CUTYyalLHUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAXKEHHUE, ObITH MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENIbHYIO JESATENIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUHU, BBISBJIATH IPOOJIEMBI, CTABUTH U (DOPMYIMPOBATH COOCTBEHHbIE 33]1a4H;
CaMOCTOSITENIbHO COCTABIIATH IUIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3aJad, IJIaH
BBITIOJTHEHUSI TPAKTHUUECKOH paboThl € Y4YETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOUYTCHUM;
JABaTh OLICHKY HOBBIM CUTYaLlUsIM;
pacuIMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JienaTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBaTh (HOPMUPOBAHUIO W TMPOSBICHUIO JPYIAUIIMA B 001acTH (DU3MKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:
JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIAM;
BJaJI€Th HABBIKAMM TI03HABATEIBHON pEQIEKCMM KaK OCO3HAHMSI COBEPIIAEMbBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
MCIOJIb30BaTh NPUEMBI pe(hIeKCUU ISl OLIEHKU CUTYallud, BEIOOpa BEPHOTO PEILICHUS;



YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI M ApTYMEHTHI JPYTHUX MPU aHAIHU3€E PE3YJIbTaTOB AEATEIbHOCTH;
NpUHUMATD ceOs, TOHUMasi CBOM HEJJOCTATKH U JOCTOWHCTBA,

NPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX IPU aHAJIHU3€ Pe3yIbTaTOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce moctukeHus: TMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI 1O (PU3MKE
i YpOBHS CpeaHero oOmero oOpa3oBaHus y OOyYalOMIMXCS COBEPIIEHCTBYETCS
AMOLMOHATBHBIN WHTEIUIEKT, PEAoNIaralomui copMUpoOBaHHOCTS:

CaMOCO3HAHHUS, BKJIIOYAIONIETO CIOCOOHOCTh TOHMMATh CBOE HSMOIMOHAIBHOE
COCTOSIHME, BHJIETh HANpPAaBICHUS PAa3BUTHS COOCTBEHHOW SMOIMOHAIBHON c(epbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUSA,  BKIIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHE  MPUHHMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CHOCOOHOCTh aJaNTHPOBAThCA K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONIEH CTpeMIIEHHE K TOCTIKEHHUIO MU U YCIEeXy,
ONITUMHU3M, HHUITUATUBHOCTh, YMEHHUE JICWCTBOBATH UCXO/S U3 CBOMX BO3MOXXHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBLHOE COCTOSIHUE APYTHUX,
YUYUTBIBaTh €r0 NpPHU OCYLIECTBICHUM OOIIEHHS, CIOCOOHOCTh K COUYYBCTBUIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTpAaWBaTh OTHOIICHUS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDI

K xoniy o0ydyenust B 10 kjacce mpeMeTHbIC PE3yJIbTaThl HA 6a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATh HA MpUMEpPaX Poib U MeCTO PU3UKU B POPMUPOBAHUU COBPEMEHHOM
HAY4YHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTHUM, B IPAKTUYECKOU
JICITEIBHOCTH JIIOJICH;

YUYUTHIBATH TPAHULIBl MPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJIETel: MaTepuaibHas
TOYKa, MHEPIIMAJIbHASI CUCTEMa OTCUYETa, a0COTIOTHO TBEPIOE TEIO0, UACATbHBIN ra3, MOJEIu
CTPOEHHUS Ta30B, KUJKOCTEHU U TBEPABIX TEJI, TOUCUHBIN AIEKTPUUECKUN 3apsl IPU PEHICHUN
bu3nUecKux 3aaa4;

pacno3HaBaTh (U3UYECKUE SBJICHUS (TIPOIECCHI) M OOBACHITH UX HA OCHOBE 3aKOHOB
MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEILIECTBA M 3JEKTPOJAUHAMUKH:
PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHEHHOE NBUKEHHE, CBOOOJHOE MajJCHUE Tell,
JIBIDKEHUE TIO OKPYXKHOCTH, HWHEPIUS, B3auMojeicTBue Tei, auddy3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHUE KUAKOCTEH M TBEPMABIX TeJ, NU3MEHEHHE 00bhEMa Tel MPU HArPEeBaHUH
(oxJaxaeHuu), TEIJIOBOE  paBHOBECHE, HCHApEHUE, KOHJICHCAlus,  IUJIaBJICHHUE,
KpPUCTAJIIM3allUs], KUIIEHUE, BJIAXXHOCTh BO3/lyXa, MOBBIIICHUE JABJICHUSA Ta3a IPHU €ro
HArpeBaHUM B 3aKPHITOM COCYJE, CBSI3b MEXIy IapaMeTpaMH COCTOSIHUSI ras3a B
M30IPOLECCAX, AIEKTPU3ALHUS TEN, B3AUMOJCUCTBUE 3aPs/IOB;



OMHCHIBATh MEXAHUUYECKOE JBKEHUE, NCTIONB3YA (PU3NUECKHUE BEIMUNHBI: KOOPINHATA,
yTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMITYJIbC Tea, KHHETHYECKas
SHEPrUs, MOTEHIMAIbHAS DHEPIrusi, MEXaHU4YecKas paboTa, MeXxaHUYecKas MOIIHOCTb; MPHU
ONMHCAHUM TPABWIBHO TPAKTOBAaTh (U3UUYECKUN CMBICT HCIOIb3YEMbIX BEJIUYUH, UX
0003HAUCHUS W €IWHUIIBI, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUCCKYIO
BEIIMYNHY C APYTUMU BEIMYHMHAMY;

OMKCHIBATh W3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBIICHUS, HCIOJIb3YS
¢du3MYecKkue BEIMYUHBL: JIABJICHHME Tra3a, TeMIleparypa, CpPEAHssl KUHETUYECKas HSHEprus
Xa0TUYECKOTO JIBIXKEHUSI MOJIEKYJ, CPEIHEKBaJApaTUYHAsI CKOPOCTh MOJIEKYJN, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSA dHEprus, paboTa raza, koahGUIUEeHT MoJe3HOTO ACHCTBHS TETIOBOTO
JBUTATENSI; TPU OMUCAHWW TPABUJIBLHO TPAKTOBATh (PU3UUYECKHH CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OO0O3HAYCHUS M E€IUHUIIbI, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIIME JAaHHYIO
(U3UYECKYI0 BEIUYHUHY C IPYTUMH BEJIMUYMHAM;

ONKCHIBATh U3YUYEHHBIE ANEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUECKHE SBIICHUS
(TIpoliecchl), UCMONB3YSd (PU3MYECKUE BEIMYMHBI: JICKTPUUYECKUM 3apsll, AIEKTPUUYECKOE
110JI€, HANPSHKEHHOCTD MOJISA, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB; IPHU OMMCAHUU MTPABUIILHO
TPaKTOBaTh (DPU3UYECKUN CMBICT MCIOIB3YEMBIX BEIWYUH, UX O0O3HAUYECHUS] W €JIMHUIIBI;
yKa3blBaTh (HOPMYJIbI, CBSA3BIBAIONIME JAHHYI0 (PU3UYECKYI0 BEIUYUHY C JPYTUMHU
BEITMIMHAMU;

aHAIU3UPOBaTh (PU3UUECKUE MPOLIECCHl U SIBJICHUS, UCIONb3Ys (PU3UUECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BecemupHoro Tsrotenus, |, 11 u Il 3akonsr HetoToHa, 3aK0H coxpaHeHUs
MEXaHUYECKON DSHEPruM, 3aKOH COXPAHECHHS WMIYJbCa, MPUHIMI CYHEPIO3UIMN CHJI,
MPUHIMIT PABHONPABUS HMHEPUUAIBHBIX CHUCTEM OTCUETa, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHUIO CTPOEHHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CpEIHENW KUHETUYECKOW 3HEPTruu
TEIJIOBOTO  JBM)KEHUS MOJIEKYJl C  aOCOJIIOTHOW  TeMIlepaTypoil, TepBbId 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsiaa, 3akoH Kymona, mpu sTom
pasznuyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BHIPAKEHUE U YCIOBUS
(rpanu1bl, 00J1aCTH) TIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMITBI JACHCTBUS MAalIWH, NPUOOPOB W TEXHHUYECCKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MACHOIO UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBITIOJIHATHh KCIIEPUMEHTHI M0 UCCIIEIOBAaHUIO (DU3UYECKUX SBJICHUN U TMPOIIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX M3MEpPEHUH, TpH JOTOM (HOPMYIUPOBATH
npobsieMy/3agadyy M THUIOTE3y YYEOHOro OKCIEPUMEHTa, CcOoOupaTh YCTAHOBKY U3
MPEIOKEHHOTO 000PY/I0BaHUS, TPOBOIUTH OMBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBJISITh TPSIMbIE M KOCBEHHBIE H3MEpEHUs (DU3NYECKUX BEIUYHH, MPU ITOM
BBIOMPATh ONTUMAJBHBIA CIIOCO0 M3MEPEHUS] U UCIOJIb30BaTh M3BECTHBIE METOJIBI OIEHKH
MOTPEMTHOCTEN U3MEPEHN;

UCCJIeIOBATh 3aBUCUMOCTH MEXAY (PU3MYECKUMM BEIMYMHAMH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DPUKCHUPOBATh PE3YJIbTAThI
MOJIYYCHHOM 3aBUCUMOCTH (PU3MUECKHX BEIWYMH B BHUAEC TAaOMUI[ M rpaduKOB, IenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBaHNUS,



co0mrofaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEICHUH HCCIEIOBAHUN B paMKax
y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW W MPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPATOPHOTrO 000PY10BAHUS;

pemars pacuy€THblE 3a7aud C SIBHO 33JaHHOM (PU3MUECKONM MOJAEINbBIO, HCIIONb3Ys
¢dbusznueckue 3aKOHBl M TPUHIMIBI, HA OCHOBE aHajdW3a YCJIOBUSA 3aJaud BBIOMPATH
(bu3MYECKYI0 MOJIEIb, BRIACATH (PU3HUECKHUE BETMUUHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€
peuieHus, IPOBOAWUTH pPAc4YE€Tbl M OLEHUBATh PEAIbHOCTh IIOJIYYEHHOIO 3HAYCHUS
($u3NYECKOIl BETMUYHHBI;

penaTh KaueCTBEHHBIE 33/1a4: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUMBYIO LIETIOYKY
paccyXJIeHUM ¢ OMOPOI HAa N3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SBIICHHUS,

UCIIONIb30BaTh MPHU pPEIICHHHM YYeOHbIX 3a7ad COBpPEMEHHBbIE HH(DOpPMAIIMOHHBIC
TEXHOJIOTHH I IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUHU U NPEACTABICHUS YUEOHOH U
HaY4YHO-TIOMYJISIPHON MH(OpMAalMK, NOJYyYEHHOW W3 Pa3iMYHbIX UCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyl0 HHPOpPMALIUIO;

MIPUBOANTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKu, 00BICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3MKE B IOBCEIHEBHOM KHU3HU JIs
oOecniedyeHus 6€30acHOCTH MpU 00palleHnu ¢ IpUOOpaMu U TEXHUYECKUMH YCTPONCTBaMU,
JUISL  COXPAHEHHWsS 3J0pOBbsi M COONIOAEHUS HOPM 3KOJIOTMYECKOrO0 TIOBEJICHUS B
OKPYXaroUIEH CpeIe;

paboTaTh B IpyHIe€ C BBINOJIHEHUEM DPA3IMYHBIX COLUANbHBIX POJEH, IIaHUPOBATH
paboTy Ipynnbl, palMOHAJIBHO PACIPEAEIATh 00S3aHHOCTH U IUIAHUPOBATH JAESATEILHOCTD B
HECTaHJApTHBIX CUTYalUsX, aJIcKBaTHO OLICHUBATh BKJIAJl KAKJOTO U3 YYACTHUKOB I'PYIIIHI B
pelIeHre paccMaTpuBaeMon MpoOIEMBI.

K koniy 00ydyenust B 11 kJiacce npeaMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOKHBI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUM:

JE€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUN COBPEMEHHON
Hay4YHOM KapTHUHBI MHUPA, B Pa3BUTUHA COBPEMEHHON TEXHUKH U TEXHOJOTHM, B TPAKTUYECKON
NEeSATEIBbHOCTH JIIOJIEH, LIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHULBI MPUMEHEHUST M3YyYEHHBIX (U3MUECKUX MOJENEeH: TOYEUHbIN
ANEKTPUYECKUIN 3apsll, Jyd CBETa, TOYEUYHBI HMCTOYHUK CBETa, SJAEpPHAs MOJEIb aTroMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTI'O Si7[pa MPH pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBath (pU3NYECKUE SIBICHUS (MPOLECCHhl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKM M KBAHTOBOW (DU3UKU: JJIEKTPUYECKash MNPOBOAUMOCTb, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBHE MAarHUTOB,
ANIEKTPOMArHUTHAs WHAYKUUSA, ACHCTBUE MArHUTHOIO MOJS Ha MNPOBOAHUK C TOKOM H
ABWOKYIIMICS — 3apsl, DSJCKTPOMarHUTHbIE KoJieOaHWsI M BOJIHBI, TPSMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpPaKEHUe, MpeJomiieHue, HuHTepdepeHuus, Audpakuus u
noJyisipu3alusl cBeTa, Jucnepcus cBeTa, (orosnekrpuueckuii 3pdext (poroadpdekr),
CBETOBOE J1aBJICHHE, BOBHUKHOBEHUE JIMHEWNYATOI0 CIEKTPa aTOMa BOJOPOJA, ECTECTBEHHAS
Y MCKYCCTBEHHAs paluOaKTUBHOCTB;



ONUCHIBATh U3YUYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUECKUE, MATHUTHBIC, ONITHYECKHUE,
ANEKTPUUYECKYI0 TPOBOAUMOCTh PA3JIMYHBIX CPEll) U DJIEKTPOMATHUTHBIE SIBIICHUS
(mpouecchl), HUCMONB3YS (PU3NYECKHE BEIMYMHBL: DJIEKTPUUYECKUNM 3apsij, CHiIa TOKa,
ANEKTPUYECKOE HAIPSIKEHUE, BJIEKTPUUECKOE COMPOTUBJIEHUE, PAa3HOCTh MOTEHIMAJIOB,
AIEKTPOJBIDKYIINAs CHJia, paboTa TOKa, MHAYKIMS MAarHUTHOTO IOJs, cuia Amrmepa, cuia
JlopeHniia, ”HAYKTUBHOCTh KaTYIIKH, SHEPTUS SJIEKTPUUECKOTO U MATHUTHOTO MOJICH, EPUO/T
M 4YacTtoTa KojeOaHuil B KoyieOaTeIbHOM KOHTYpe, 3apsijl M CHJIa TOKa B IMpoIlecce
TrapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHui, (POKyCHOE pacCTOSIHUE U ONTUYECKas cuia
JIMH3BI, TIPU ONMCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONB3YEMBIX BEJIMYUH,
UX O0O3HAYEHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMH BEJIMUHMHAMU;

OMKCHIBATh WU3YyYEHHBIE KBAHTOBBIC SIBJICHUS M TMPOIECChI, UCIOJB3Ys (PU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs U
UMIyJbC (POTOHA, MEPUOJ TMOIypaclaaa, SHEPrus CBS3M aTOMHBIX SAEp, NMPU ONUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOJIB3YEMBIX BEJIIMYMH, UX 00O3HAUEHUS M
€JIMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE NAHHYIO (PU3HUECKYIO BEJIMUMHY C JAPYTUMHU
BEJIMYMHAMU, BBIUUCISATH 3HaUCHUE (DU3NUECKOIN BEITMYUHBI;

aHAIM3UPOBaTh (PU3UYECKUE MPOIIECCHl U SIBJICHUS, UCMOJIb3Ys (DU3UUECKUE 3aKOHBI U
NpUHLMNBL: 3aKOH Owma, 3aKOHBI IOCIEJOBATEIBHOTO M MapaJIEILHOIO COCTUHEHUS
MPOBOJIHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIHWHU, 3aKOH
MPSMOJIMHEUHOTO pACHPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3AKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHE OWHIITeHHA i GoTod(deKrTa, 3aKOH COXpaHEHUS HHEPTUHU, 3aKOH
COXpPAaHEHUSI HMMITYJIbCA, 3aKOH COXPAHEHUs BJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHUs
MacCOBOT'0 4HCJIa, MOCTyIaThl bopa, 3aK0H paJiMOaKTUBHOTO pacmajia, Ipu 3TOM pa3invaTh
CJIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHHUE U YCIIOBUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

ONPENEIIATh HAMPABJICHUE BEKTOPA UHAYKIUA MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiel JlopeHua;

CTPOUTh U OMNHCHIBATH H300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M;

BBITIOJIHATHh KCIIEPUMEHTHI M0 UCCIIENOBAHUIO (DM3MUECKUX SIBJICHUN M TIPOIIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX M3MEpPEHUil: TMpu d3ToM (opmyaupoBaTh
npobsieMy/3agadyy M THUIOTE3y YYEOHOro OKCIEPUMEHTa, CcOoOupaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYIIECTBJISITh TPSIMbIE M KOCBEHHBIE H3MEpEHUs (DU3NYECKUX BEIUYHH, MPU ITOM
BBIOMPATh ONTUMAJBHBIA CIIOCO0 M3MEPEHUS] U UCIOJIb30BaTh M3BECTHBIE METOJIBI OIEHKH
MOTPEMTHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTU (DU3WYECKUX BEJIWYHMH C HCIOJb30BAHUEM TPSMBIX
M3MEPEHUI: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3yJIbTAThl MOJYyUYCHHOM
3aBUCUMOCTH (U3MUECKUX BEJIWYMH B BHJE TaONWI] W TpaduKOB, NeJaTh BHIBOABI IO
pe3yJbTaTaM UCCIIEA0BaHNUS;



co0mrofaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEICHUH HCCIEIOBAHUN B paMKax
y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIIBHBIX YCTPONCTB U JaOOPaTOPHOIro 000py10BaHUS;

pemars pacuy€THblE 3a7aud C SIBHO 33JaHHOM (PU3MUECKONM MOJAEINbBIO, HCIIONb3Ys
dbusznueckue 3aKOHBI M TPUHIUIBI, HA OCHOBE aHaiM3a YCIOBUS 3a/Jayd BBHIOMpATH
(bu3MYECKYI0 MOJIEINb, BRIACIATH (PU3HMUECKUE BEIMUYUHBI U POPMYJIIbI, HEOOXOAUMBIE IS €€
pelIeHusl, MPOBOAUTH pacu€Tbl W OLEHUBAaTh pEAIbHOCTh IIOJIyUYEHHOTO 3HAY€HUs
($u3NYECKOIl BETMUYHHBI;

pelaTh Ka4YeCTBEHHBIE 3a/1a4M: BBICTPANUBATh JIOTUYECKU HENIPOTHBOPEUUBYIO LIETIOUKY
paccyXJIeHUI ¢ ONOPOi HAa U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

UCIIONIb30BaTh MPHU pPEIICHHHM YYeOHbIX 3a7ad COBpPEMEHHBbIE HH(DOpPMAIIMOHHBIC
TEXHOJIOTHH I IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUHU U NPEACTABICHUS YUEOHOH U
HaY4YHO-TIOMYJISIPHON MH(OpMAalMK, NOJYyYEHHOW W3 Pa3iNYHbIX UCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOTyYaeMyIo HH(OPMAIIHIO;

OOBSICHATh TPUHILUIBI JIEHCTBUS MAaIIWH, MNPUOOPOB U TEXHUUYECKUX YCTPOWCTB,
pa3inyaTh YCIOBHS X O€30MaCHOTO MCIIOIb30BAHUS B MOBCEAHEBHON KU3HU;

OPUBOJUTH PUMEPHI BKIIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHUE IIPOLECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIL;

HCIIONIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHON KHU3HU IS
oOecrieueHus: 0€30MaCHOCTH IPH OOpAILIEHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
Ui COXpaHEHWsI 3/0pOBbS U COOJIOACHHMS HOPM SKOJOIMYECKOrO IOBEACHUSA B
OKPYIKAIOIIEH CPELE;

paboTaTh B IpyHI€ C BBHINOJIHEHUEM pPA3IMYHBIX COLUANBHBIX POJEH, MIaHUPOBATH
paboTy TpyMIibl, palMOHATIBLHO PACTIPEAEIATh 00S3aHHOCTH U TUIAHUPOBATH JESITEIHLHOCTD B
HECTaH/IAPTHBIX CUTYAIMsX, aIEKBAaTHO OILICHUBATH BKJIA]] KaXJI0T0 U3 YUaCTHUKOB TPYIIIHI B
pelIeHre paccMaTpuBaeMon POOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnyecTBo yacoB
Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI B KoutpoabHbie IMpakTHyeckue
cero padoThI padoThI
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2
Htoro no pazneny 2
Paznea 2. MEXAHUKA
2.1 Kunemaruka
2.2 JluHamuka
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1
Utoro no pazneny 18
Pazaen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIAPHO-KMHETUUECKOM TeOpUn 9 1
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
3.3 ArperaTHble cocTOsTHUS BeniecTBa. Pa3zoBble Mepexo/ibl 5
Uroro no pazneny 24
Pazgen 4. JIEKTPOJANHAMUKA
4.1 DneKTpocTaThKa 10 1
4.2 ITocTosiHHBIN 2neKTpUYeCKUi TOK. TOKH B pa3IM4HbIX Cpelax 12 1
Hroro mo pazneny 22
PeszepBHOe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 4




11 KITACC

KoauuecTBO 4acoB

Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI B Konrpoabnbie IIpakTnueckue
cero padoThI padoThI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruauTtHoe nose. DIeKTpOMarHuTHas HHAYKIHS 11 1 3
Hroro no pazueny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHU4YeCKHUE U IJICKTPOMAarHUTHBIE KOJICOaHMS 1
2.2 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHbI 1
2.3 OnTuka 10 3
Uroro no pazneny 24
Pazgexn 3. OCHOBBI CIIEIIUAJIBHOM TEOPUH OTHOCHUTEJIBHOCTH
3.1 OCHOBBI CIEIMATIEHOM TEOPUU OTHOCUTEIBHOCTHU 4 1
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbI KBAHTOBOW ONTUKU 6
4.2 CrpoeHue atoma 4
4.3 AToOMHOE S1pO 5
Hroro no pasneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU
5.1 DeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 7 1
Hroro no pazneny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE
6.1 O06o06aroree TOBTOPEHUE 4




Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68 4

ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne
n/n

Tema ypoka

®usuka — Hayka o npupoje. Hayunbsie METOABI MO3HAHUS
OKPY’KaroIllero Mupa

KoanuecTBo 4acoB

Kourpoubnbie IIpakTuyeckue
Bcero
padoThI padoThI

Jara
U3YYEeHUS

Posb 1 MecTo (u3nKn B GOPMHPOBAHNN COBPEMEHHON HAYIHOM
KapTUHBI MUPA, B IPAKTHYECKOW ACATEITBHOCTH JIIOICH

Mexannueckoe nBuxkeHue. OTHOCUTETbHOCTh MEXaHUYECKOTO
neuxeHus. [lepemenienue, CKOpocTh, yCKOpPEHHE

PaBHOMEpHOE IPAMOJIIMHEWHOE JBUYKEHUE

PaBHOYCKOPCHHoe HpHMOHHHeﬁHOG JABHKCHUC

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus

KpuBonuneiitnoe nBuxeHue. [[BrmkeHne MaTepruaibHON TOUKH 10
OKPYKHOCTH

[TpuHnun otHocurensHOCTH ['anunes. aepuuanbabie CUCTEMBL
orcuera. Ilepssiii 3akoH HeroTOHA

Macca tena. Cuna. [Ipunnun cyneprno3uniuu cui. Bropoit 3akon
Herorona mig matepuanbHON TOUKU

10

11

Tpernii 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK

3akoH BCEMHPHOT'O TATOTCHUA. Cuna TsHKeCTH. HepBaﬁ
KOCMHYCCKaAsA CKOPOCTh




12

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cwia tpenus. Koaddumment tpenus. Cuiia COnpoOTUBICHUS TTPU

13 JBUKCHHUM TeJa B )KUIAKOCTH WM rase
[MoctynartensHOE U BpaliaTenbHOE JBHKEHUE a0COIIOTHO TBEPIOTO

14 tena. MoMeHT cuiibl. [liteuo cubl. Y ciioBHS paBHOBECUS TBEPIOTO
Tena
NMnynbe MaTepraabHONW TOUKH, CUCTEMBI MaTEpUAJIbHBIX TOUEK.

15 Nmnynbe cuinbl. 3aK0OH COXpaHEHUs: UMITyJbca. PeakTuBHOE
JBUKEHHE

16 Pabora u moutHOCTH critbl. KuHeTnueckas 3Heprusi MaTepuaibHON
TOukH. Teopema 00 U3MEHEHNH KUHETUUECKOI 3Heprun
[TorenumaneHas 3ueprus. [loTeHunanpHas 3HEprus ynpyro

17 nepopMHUpOBaHHON NpyKUHBL. [loTeHIIManbHAs SHEPrus Tena
BOJIN3M IOBEPXHOCTH 3eMITU
[ToTeHunanpHple U HEMOTEHIUAIbHBIE CUIIBL. CBsI3b PadOTHI

18 HENOTEHUHUAIbHBIX CHUJI C U3MEHEHUEM MEXaHUYECKOUN dHEprun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUECKON SHEPTUH
JlaGopaTtopHnas pabora «HccnenoBanue CBsi3M pabOTHI CHUIIBI C

19 M3MEHEHHUEM MEXaHWYECKOW SHEPruu Tejla Ha MPUMEPE PaCTIKEHUS
PE3MHOBOTO JKI'yTa»

20 KonTtponbHas padora no teme «Kunematnka. JluHaMuKa. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE»

21 OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
BpoynoBckoe nemxenue. Auddysus

29 XapakTtep ABMKEHUS U B3aUMOJACHCTBUSA YacTHUL] BenlecTBa. Moaenu
CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TET

23 Macca monekyin. KonmnuectBo Bemectsa. [locrossHHas ABoraapo

24 TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana
temneparyp Llenbcus

25 Wneanbusiii raz B MKT. OcnoBHoe ypaBHenne MKT




AOcomoTHas TemMIrepaTypa Kak Mepa CpeiHel KHHeTUIeCKOU

26 SHEPIruu JBHKEHUS MOJIEKYJ. YpaBHeHue MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BBIC 3aKOHBI

28 JlaboparopHnas pabota «VccienoBanue 3aBUCIMOCTH MEXKTY
napaMeTpaMM COCTOSIHUS Pa3pesKEHHOro raza»

29 W3onporeccrl B H€IbHOM ra3e U uX rpaduueckoe MpeacTaBIeHue
BHyTpeHHsis sHEprust TEpMOIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€

30 u3MeHeHus. KonnuectBo TemnoTsl U pabota. BHyTpeHHsis sHeprus
OJIHOATOMHOTO HJI€aIbHOIO Ta3a

31 Bune! Tennonepenaun

39 VY nenbHas TEIOEMKOCTH BelecTBa. KonuuecTBo TemIoTsl pu
Teruionepenave. AauadaTHeIi mpoiecc

33 [TepBslii 3aKOH TEPMOAMHAMUKY U €TI0 IPUMEHEHHUE K
U30MpoIeccam

34 Heob6patumocts nporeccoB B mpupoze. Bropoit 3akon
TEPMOJUHAMUKU

35 [Ipunuun nevicteust u KII1/] TenioBoi MammHsel

36 Huxn Kapuo u ero KI1/]

37 DKosoruyeckre npoodaeMbl TEIIO3HEPTeTHKI

38 O606maromuit ypok «MonekynsipHas ¢puznka. OCHOBBI
TEPMOAMHAMUKIN

39 KonTponbnas pabora no teme «MonekynspHas puznuka. OCHOBBI
TEPMOANHAMUKI

40 [Tapoo6pazoBanue u KoHeHcaus. VicnapeHue u KuneHue

41 AOcCoIOTHAsI 1 OTHOCUTEIbHAS BIAXXHOCTH BO3yXa. HachImeHHbIi
nap
Tsépnoe teno. Kpucrammueckue u amopdHble Tena. AHU30TPONHS

42 cBoiicTB kpuctamioB. JKunkue kpuctamisl. CoBpeMeHHbIE
MaTepuabl

43 [InaBnenue u KpuctauM3anys. Y JelbHas TEIUIOTA MIJIaBICHHUS.




Cyb6numarus

44 YpaBHEHHE TEILIOBOTO OajlaHca
45 DneKTpu3anus Tel. DIeKTpuueckuit 3aps. /Isa Buga
IIEKTPUYECKUX 3apsAI0B
46 [TpoBOJHUKY, TUBIEKTPUKHU U MTOJIYIPOBOAHUKU. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsa
47 B3aumoneiictBue 3apsanoB. 3akoH Kynona. Toueunblii
JIEKTPUUECKUIl 3apsia
48 Hanpssx€HHOCTE 2nexTpudeckoro noss. [Ipuanun cyneprno3unyuun
NEKTPUYECKUX MoJeH. JINHNKM HanpssKEHHOCTH
49 Pabora cui anekrpocraruyeckoro nois. [Torennuan. Pasnocts
HOTEHIIMAJIOB
50 [IpoBOIHUKY M JUBIEKTPUKHU B DJICKTPOCTATHUECKOM MOJIE.
JusnexTpudeckas IPOHULAEMOCTb
o1 OnexrpoéMkocTs. Konnencarop
59 OeKTPOEMKOCTb IIJIOCKOT0 KOHAEHCATOPA. DHEPIus 3apsHKEHHOTO
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne 3meKTpOEMKOCTH 1
KOHJIeHcaTopa"
[TpuHIMI NEKCTBUSA U IPUMEHEHNE KOHAEHCATOPOB,
54 KOIMMMPOBAJIBHOTO armapara, CTpyuHOro mpuHTepa.
DnekTpocTaTHuecKas 3amuTa. 3a3eMIeHHEe AIEKTPonpuOopoB
DNEKTPUYECKUH TOK, YCIIOBUS €r0 CyHIECTBOBaHU. [I0CTOSHHBIN
55 ToK. Cuna toka. Hanpsoxenue. Conporusienue. 3akoH OMa ais
ydacTKa Henu
[TocnenoBarenbHOE, NapauIEIbHOE, CMEIIAHHOE COETUHEHNE
56 npoBogHUKOB. JlaboparopHas paboTa «3ydeHne cMeIaHHoro 0.5
COEIMHEHUS PE3UCTOPOBY
57 PaboTa 1 MOIIHOCTE AMEKTpUIECKOro Toka. 3akoH [[xoymnsa-JIena
58 3akoH OMa /7151 TOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOH 1IeTIH. 0.5




Koportkoe 3ambikanue. Jlaboparopuas padota «3mepenne D/1C
HNCTOYHHKA TOKA U €0 BHYTPCHHCTO COIIPOTHUBJICHU S

:‘)J'ICKTpOHHaH IMPOBOAUMOCTD TBépI[BIX METaJUIOB. 3aBHCUMOCTh

> CONPOTHUBIICHUS METAJJIOB OT TeMiepaTypbl. CBEpXIIPOBOIUMOCTh 1
60 DekTpudecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB 1
61 [ToynpoBOoIHUKH, UX COOCTBEHHAS U IPUMECHAsI TPOBOAUMOCTD. 1
CaoiicTBa p—Nn-niepexoa. [lonynpoBoaHuKoBbIE TPUOOPHI
62 DIIEKTPUYECKHI TOK B pacTBOpaxX M pacIuiaBax 3JEKTPOJIMTOB. 1
DIIEKTPONUTHYECKAS AUCCOLMALMS. DIEKTPOIIN3
63 DeKTpUYECKHil TOK B razax. CaMOCTOATENbHBIN U 1
HECaMOCTOATENBbHBIN pa3psan. Monnus. [1nazma
64 DnexTpuueckue mpruOopbl U YCTPOMCTBA U UX MPAKTUUIECKOE 1
npuMeHeHue. [IpaBuiia TeXHUKH O€301MaCHOCTH
65 O06006mamui ypok «IeKTPoInHAMUKA» 1
66 KontponbHas padota o teme «nekrpocraruka. [locTosHHbIN 1 1
NEKTPUYECKUI TOK. TOKHM B pa3iIMYHBIX CpeLax»
67 PesepBueiit ypok. KonTponbpHas paboTta o teme 1 1
"OnexTpoauHamuka'
68 PesepBHeIi ypok. O6o0marommii ypok o temam 10 kinacca 1
OBILIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 68 4 4
11 KUIIACC
KoanuectBo 4acos
Ne Hara
o/ Tema ypoka Beero Kontpoabubie IIpakTuueckue u3yveHns
padoThI padoThI
1 ITocTossHHBIE MAarHUTHI M UX B3aUMoOJiecTBHE. MarauTHOE TI0JIeE. 1
Bektop MaruuTHON MHAYKUMH. JIMHUYM MAarHUTHON UHIYKIIUA
5 MarnuTtHoe nojie TpoBOJHUKA ¢ TOKOM. OnbIT Dpcrena. 1

BiaumoneiicrBue IIPpOBOAHHUKOB C TOKOM




JlaboparopHas paboTa «/3ydeHre MarHUTHOTO TOJIS KaTYIIKU C
TOKOM»

JlelicTBME€ MAarHUTHOTO MOJIS1 HAa MPOBOJHUK ¢ TOKOM. Cuia Amrmepa.
JlaGopaTtopHnas pabora «/cciaenoBanue n1elCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JleiicTBHEe MarHUTHOTO MOJISl HA IBHKYILYIOCS 3apsKEHHYIO
yactuity. Cuna Jlopenma. Pabota cunbl Jlopenna

OnexTpoMarHuTHast HHAYKIMs. [10Tok BekTopa MarHUTHOM
uaayknuu. J/1C uaaykuun. 3aKoH IEKTPOMArHUTHON MHAYKITUU
®dapanes

JlabGopaTtopnast pabora «MccnenoBanue siBIeHUs
3J’IeKTp0MaFHI/ITHOI\/JI WHAYKIOHUUW»

WuayktuBHOCTh. SIBienue camonnaykiuu. IJ1C caMOMHIYKIIUH.
DHeprus MarHUTHOTO TOJIST KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
[oJie

TexHuYecKre yCTpOMCTBA U UX MPUMEHEHHUE: TTOCTOSIHHbBIE

MAarHuThl, JICKTPOMAIrHUTBI, 3JICKTPOABUTIATCIIb, YCKOPUTCIN
OJICMCHTAPHBIX YaCTUL, MHAYKITUOHHAA I1€Yb

10

11

12

O6o0matomuii ypok «MaraHuTHoe moje. IJIeKTpoOMarHuTHast
AHIYKIWSD)

KonTponbhas pabota mo Teme «MarHuTHOE MoJie.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IyKIII/Iﬂ»

CBoOoiHBIE MEeXaHHUeCKHe KoneOaHus. ['apMoHudeckue
KosnebaHus. YpaBHEHUE rapMOHUYecKuX kojebanuit. [IpeBpamienue
SHEPTUU

13

JlaGopaTtopHnas pabota «/cciaenoBanue 3aBUCHIMOCTH TTEPHOIa
MaJIbIX KojeOaHui T'py3a Ha HUTHU OT AJIMHBI HUTHU U MACChI I'py3a»

14

Koneb6arenbHblit KoHTYp. CBOOOAHBIE 3IEKTPOMArHUTHBIE
Kosie0aHus B U1€aJIbHOM KojieOaTelbHOM KOHTYpe. AHAJIOTus
MEX/1y MEXaHUYECKUMH U 3JIE€KTPOMarHUTHBIMU KOJIEOaHUSAMHU




®opmyna ToMmcoHa. 3aKOH COXpaHEHMsI SHEPTUU B UI€AJIbHOM

15
K0JIeOaTeIbHOM KOHTYpE
[IpencraBienue o 3aTyxaromux KoneOaHusxX. BoiHyxaeHHbIE

16 MexaHu4ecKkue kojiebanus. Pesonanc. BeiHyX1eHHBIC
AIIEKTPOMArHUTHBIC KOJICOaHUs
[TepemennbIit Tok. CUHYCOMATBHBINA TEPEMEHHBIN TOK. MOITHOCTH

17 MEPEMEHHOT0 TOKA. AMIUTMUTYAHOE U JIEHCTBYIOIIEE 3HAUCHUE CHUIIBI
TOKa U HAMPSKEHUS

18 Tpancdopmarop. [IponsBoactso, nepegaya u norpedieHne
AIIEKTPUYECKON SJHEPTUU

19 YCTpoicTBO M MPAKTHYECKOE MPUMEHEHHE YJIEKTPUUECKOTO 3BOHKA,
reHeparopa nepeMeHHOro ToKa, IMHUN dJIeKTporepeaayd

20 DKOJOTUYECKUE PUCKU TIPU MTPOU3BOJICTBE IEKTPOIHEPTUH.
KynbTypa ncnonb30BaHus JIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU
MexaHnnueckue BOJIHBI, YCIOBHS pacnpocTpanenus. [lepuos.

21 CxopocTh pacnpocTpaHeHus U AjinHa BOJHEL [lonepeunsie u
MPOJIOTBEHBIE BOJHBI

29 3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Bricota ToHa. TemOp
3ByKa

93 DNeKTpOMarHUTHBIE BOJHBI, UX CBOMCTBA U ckopocTh. [lkana
AIEKTPOMArHUTHBIX BOJIH

24 [TpuHIMIB PaTUOCBS3U U TeICBUACHHS. Pa3BUTHE CPEIICTB CBS3H.
Pannonokamnus

25 KonTponpHas padorta «KoaeOaHus U BOTHBD

26 [IpssMonuHeliHOE pacpoCTpaHEHHE CBETa B OJJHOPOIHOM cpelie.
Toueunslii ICTOUHUK cBeTa. JIyd cBeTa

97 OtpaxkeHue cBeTa. 3aKOHbI OTpaxeHus cBera. [loctpoenne
M300paKeHH B MJIOCKOM 3epKaje

08 [Ipenomnenue cBera. [loaHOE BHYTpEHHEE OTpaXKEHUE.

IIpenenbHBIN Yo MOJHOTO BHYTPEHHETO OTPaKEHUS




JlaboparopHas pabota «3MepeHue mokasaremns IpeIoMICHUS

29
CTEKJIa»

30 Jlunsel. [Toctpoenune nzobpakenuii B muH3e. opmysa TOHKOM
JMH3bI. Y BEIUYEHUE JIMH3bI

31 JlaboparopHas pabota «lccrnenoBanue CBONCTB N300pakeHU! B
JMH3aX»

32 Hucnepcus ceera. CloxxHbIH coctaB 6enoro cera. L[Ber.
Jlaboparopnas pabota «HabmoieHue nucrnepcuu CBETa

33 WNurtepdepentus cBera. Judpakuus ceeta. JudpakimonHas
peméTka

34 [TonepednocTs cBeTOBBIX BOJIH. [lomspusanus ceera

35 OnTuueckue NpudOpPHI U YCTPOICTBA U YCIOBUS MX O€30MaCHOTO
IPUMCHCHUS

36 ['paHuIBl TPUMEHUMOCTH KJIaccudeckoil MexaHuku. [locTynaTsl
CHEIHMAIbHON T€OpUU OTHOCUTENIBHOCTH

37 OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHU U
COKpAILEHUE JITUHBI

38 OHeprusi U UMIYJIbC PEIATUBUCTCKOM YacTuilpl. CBSA3b Macchl ¢
DHEPTUEH U UMITYJIBCOM. DHEPTHUS TIOKOS

39 Konrtponsnas padora «Ontruka. OCHOBBI CHIEIIMATIBLHON TEOPUHU
OTHOCHUTEJIbHOCTH

40 ®oronsl. opmyina [Inanka. DHeprus u UMIyIbC GOTOHA

41 OTxpeiTre U uccnenosanue Gorosdpdexra. Oneitel A. I'. CroneroBa

42 3akonsl Gpororddexra. YpaBHeHue DiiHmTelHA 171 PoTodddexTa.
«Kpachnas rpanuna» poroaddexra

43 Hasnenue ceera. OnbiTel I1. H. JIeOGeneBa. Xumudeckoe JaercTBHE
cBeTa

44 TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHUE:
¢dorosnemMeHT, poToaaTUMK, CoTHEUHAs OaTapesi, CBETOUO]

45 Pemenne 3amay nmo reMe «JI€MEHTEI KBAHTOBOUM OIITUKID)




Mopnens atoma Tomcona. OnwiThl Pesepdopaa mo paccesiauro o-

46 yactull. [lnanerapnas Mmojens atoma

47 IToctynatel bopa

48 Wznydenue u nmornomenue GOTOHOB MPH MEPEXOJIe aTOMa C OJTHOTO
YPOBHsI SHEpIUU Ha Apyrou. Bunsl ciekTpos

49 BousinoBgie cBOMcTBa yactull. Bosubl ne bpoins. KopryckyisapHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U BBIHYXACHHOE U3JTyYCHUE

50 OTtkpeiTHE paguoakTuBHOCTH. OnbITH Pezepdopaa mo
ONPENIETICHUIO COCTaBa PAJAMOAKTUBHOIO U3JIYyYECHHS

51 CaoticTBa anbda-, 6era-, ramma-u3nydcHus. Biusaue
PaIuOaKTUBHOCTH HA KUBBIEC OPTaHU3MBbI

59 OTtkpseITHE TPOTOHA U HeTpoHa. M3oTomnbl. Anbga-pacnas.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-uzinydenne
DHeprusi CBsSI31 HYKJIOHOB B siipe. SliepHble peakiuu. SnepHbliii

53 peaxtop. [Ipobnembl, IepCcrneKTUBbI, IKOTOTUIECKUE ACTIEKThI
AJIEPHOMN SHEPreTUKU
DneMeHTapHble YacTullbl. OTKPBITHE MTO3UTPOHA. METO b

54 HAOIIOIEHUS M PErHCTPaIiK dJIeMEHTapHBIX YacTull. Kpyrisiii cron
«DyHnaMeHTanbHbIE B3auMoaelicTBUs. EnMHCTBO pusnyeckoii
KapTUHBI MUPa

55 Bun 38é31H0T0 HeOa. Co3Be3us, ApKue 3BE3/IbI, TUIAHETHI, UX
BuauMoe asrxenne. ConHeuHas cucTeMa

56 Connue. Conneunast akTuBHOCTh. McTounuk sneprun ConHia u
3BE3 ]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TTIABHOU

57 nocJeoBaTeabHOCTH. BHyTpeHHee cTpoenue 38€31. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOXKACHUH U 3BOTOIUK COJTHIIA U 3BE3]

58 Mueunsiii [Iyte — nama [Manaktuka. [Tonoxenue u 1BuxeHne
Connua B [NanakTtuke. ['anaktuku. YEpHbIe IbIPHI B IpaxX ralakTUK

59 Bcenennas. Pasz6eranue ranaktuk. Teopust bonbiioro B3peiBa.




PenukroBoe n3nydyenue. Meraranaktuka

60 Hepemennsie mpo0aeMbl aCTpOHOMHUHT

61 KonTponbsHast pabota «271eMEeHTHI aCTPOHOMHH U aCTPODUZUKI»
O6o06maromuii ypok. Ponb ¢hpu3uku 1 acTpOHOMHH B

62 SKOHOMMYECKOM, TEXHOJIOTHYECKOM, COITMAIbHOM U 3THUYSCKOM 1
cdepax IesITeIbHOCTH YeoBeKa

63 O6o06maromuii ypok. Pois 1 MecTo GU3MKU U aCTpPOHOMUU B 1
COBPEMEHHOM Hay4YHOW KapTUHE MUpa

64 O6o6maromuit ypok. Poib puznueckoii Teopun B popMUpOBaHUT 1
NpeCTaBICHUN 0 (PU3NIECKON KapTHHE MUPA
O6o6maromuii ypok. Mecto gpusndeckoid KapTUHBI MUpPa B 00111EM

65 PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHHI O 1
npupoe

66 PesepBHblil ypok. MaruutHoe nose. DIeKTpOMarHuTHas HHAYKINS 1

67 PesepBHblil ypok. Ontuka. OCHOBBI ClIEIUaIbHON TEOPUU 1
OTHOCHUTEIIbHOCTH

68 Pesepnblit ypok. KBantoBas ¢pusnka. DneMeHThl aCTPOHOMHUH U 1
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







