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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro odiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TPeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOU
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyeill mporpamMmbl BOCIUTAHUS M KOHIIEHIIMU MPENoJaBaHusl y4yeOHOTro
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yronMX OCHOBHBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAyyHOW KapTuHbI Mupa oOydaromuxcsi 10—11 kmaccoB mpu oOyueHun ux (Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusaM PI'OC COO Kk miaaHUpyeMbIM JIMYHOCTHBIM, MIPEIMETHBIM U
MeTaIpeAMETHBIM pe3yIbTaTaM 00yUYEHUS, a TAKKE YIUTHIBACT HEOOXOUMOCTh Peash3aIiuu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU YU4E€OHBIMU MpeaMmeTamu. B Helt
OTPENENISIIOTCS OCHOBHBIE II€M M3y4eHUsi (U3MKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl, IUJTAaHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

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

YHCIIe MPEAMETHBIE PE3YNIbTATHI M0 ToAaM O0yUeHHUS,;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

du3znka Kak Hayka o HambOojee OOIMUX 3aKOHAX NPHUPOJBI, BBHICTyNasi B KaueCTBE
y4eOHOTO MpeaAMETa B IIIKOJIE, BHOCHT CYIICCTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHH 00
okpyxatoieM Mupe. HIkonpHBIN Kypc PU3NKKU — CHCTEMOOOpa3yIOIIUN 1Jisl €CTECTBEHHO-
HAy4YHBIX y4E€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAT B OCHOBE MPOIECCOB
U SBJICHUH, M3y4aeMbIX XUMHUEH, Ouosiorueu, gusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHue W aKTUBHOE MPUMEHEHUE (PUBMUECKUX 3HAHUW OMpeNeseT XapakTep Hu
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUNH B cdepe HDHEpreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYEHHS] HOBBIX MAaT€pUANIOB C 33/IaHHBIMU CBOMCTBaMH W Jpyrux. M3yueHue
(Y3UKM BHOCUT OCHOBHOW BKJIaJl B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuvaroruxcsi, B (HOPMUPOBAHHE YMEHUM NPUMEHSTh HAyYHBIH METOJ TO3HAHUS TIPH
BBITIOJTHEHUHU UMH Y4E€OHBIX UCCIIEI0OBaHUMN.

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

Hoes yenocmuocmu. B cOOTBETCTBUM ¢ HEN KypC SBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJICPKUT MaTepual U3 BCeX pa3AesioB (PU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM,
TaK 1 COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEWl MaTepuan Kypca (U3MKA OObEeIUHEH
BOKpYT ¢usnueckux Teopuid. Bexymm B kypce siBisieTcss GOpMHUPOBAHUE MPECTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U TOJIE.

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



pa3BUTHEM OOIIECTBAa, a TaKXkKe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3uku mnpeamnonaraetT 3HAKOMCTBO C
IMIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTHYECKUX MPUIOKEHUN HM3YyUYEHHBIX TEOpUU U
3aKOHOB.

Hoesn oxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS 3JIEMEHTOB COJIEp>KaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTWHA, a Takke OOCyXIeHus npobieM  parMoHaIbHOTO
IPUPOAOIIONIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEHEro oOIero oopa3oBaHus
ABIAIOTCA (pr3nueckue Teopuu ((HhopMHUpOBaHHE MPEICTABICHUM O CTPYKType MOCTPOCHUS
¢buszndeckol Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEICTaBICHUSX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPUH, I ONTUCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AESTeTbHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommuxcs. Jlms 6a3oBoro
YPOBHSI Kypca (PM3MKH — 3TO HCIIOJIb30BAHHE CHCTEMbI (DPOHTAIBHBIX KpPATKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MpOorpaMMme Mo Gpu3nke oObeAUHEHBI B
OOIIMI CMHUCOK YYEHHMYECKHX IMPAKTUYECKUX padboT. BrigeneHune B yka3aHHOM TepeyHe
7a00paTopHbIX PabOT, TPOBOAMMBIX JUIS KOHTPOJS M OIEHKH, OCYIIECTBISICTCS
y4yacTHHUKaMu 0Opa30BaTENbHOrO Ipolecca HCXOAsS W3 OCOOEHHOCTEM IUIaHMPOBAaHUSA U
ocHauleHusi kaOuHera ¢(usuku. IIpu s3TOM oObOecmeunBaeTcsi OBIaJeHHE OOYYAIOLUIUMUCS
YMEHUSIMH TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHMS 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH U TIOCTAHOBKY OMBITOB TI0 TPOBEPKE MPEITIOKEHHBIX THIIOTE3.

bonbmioe BHHMaHue yAenseTcs pElIeHHIO PacuéTHRIX M KayeCTBEHHBIX 3anad. [lpu
ATOM Ui Pacu€THBIX 3a7[a4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SIBHO 3a/laHHON (pu3nvecKkon
MOJIEJIbIO, TO3BOJIAIOIINE TPUMEHATh U3YUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO
paszzena Kypca, Tak ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zfenioB. [ KauecTBEHHBIX 3a1ad
MPUOPUTETOM SIBJIAIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHWUA (U3MUYECKUX SBICHUU U
MPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOoOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c tpeboBanusimu PI'OC COO k marepuasbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbIi ypOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHMs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KaOMHeTa (PU3UKU WIIH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MpPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
kabuHeTe (QU3MKK JOKHO OBITh HE0oOXoammoe JlabopaTopHOe O00OpyIOBaHWE IS
BBITIOJIHCHUSI YKA3aHHBIX B IMporpamMMme Mo (U3NKE YUYCHUYECKUX MPAKTUYECKHX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpaniMoHHOE 00OpyaoBaHNE (OPMHPYETCS B COOTBETCTBHH C TMPUHITUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00ECIEYMBAECT MOCTAHOBKY MEPEUUCIECHHBIX B MPOrpaMMe
1o U3UKe KIIOYEBbIX JEMOHCTPALUN I UCCIEI0BAaHUS N3yUYaeMbIX SBJIEHUH U MPOLIECCOB,
OMITUPUYECKUX B (PYHIaMEHTAIbHBIX 3aKOHOB, HX TEXHHYECKUX ITPUMEHEHHUH.



JIaGopatopHoe 000pynOBaHUE ISl YYEHUUECKHUX MPAKTUYECKUX paboT popMUpyeTcs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBaeTCs B pacuéTe OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaronuxcs. TeMaTnyeckue KOMIUIEKTBI JJaOOPaTOPHOro 0OOPYIOBaHMS JOJDKHBI OBITH
HOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

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

dbopMHpoBaHUWE HMHTEpPECa W CTPEMJICHUS OOYYaIOIIMXCS K HAYYHOMY H3YUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEJICTABICHUNM O HAYYHOM METOJe TNO3HaHUA U (HOpPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIKUM SIBJICHHSIM;

(dopMupoBaHHE HAYYHOTO MHPOBO33pEHHUS KaK pe3yjibTaTa HW3YYEHHsS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHHM OOBSCHATH SIBICHHUS C MCIOJIb30BaHUEM (PU3UUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(GopMHpOBaHUE TPEACTABICHUH O poiau (PU3MKU IS pPa3BUTUA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHUH.

JlocTrmkeHne 3TUX 1ieneld obecrneurBaeTcs pelieHueM CASAYIONUX 3a7a4 B IPOIecce
M3y4deHHs Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O0O0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSIX, BKIIFOYAs] MEXAHUKY, MOJIEKYJISIPHYIO (PU3HKY, SJIEKTPOAUHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI acTPO(U3UKH;

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

OCBOCHHME CIOCOOOB PEIICHMS Pa3IUYHbIX 33Jad C SBHO 3aJaHHOW (U3HUECKOU
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (PU3nUYecKon
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

MOHUMaHue (PU3MYECKUX OCHOB M MPUHLIUIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPENy;

OBJIAJICHHE METOJAMH  CaMOCTOSITEIBHOIO  IUIAHUPOBAHHUS W MPOBEIECHUS
(¢u3znyeckux  HKCIEPUMEHTOB, aHaldM3a W  HMHTEepOperauuud  HUHpopmanuu,
ONPENEIEHUS JOCTOBEPHOCTH MOIYYEHHOT'O PE3yJIbTaTa;

CO3JaHUE YCIOBUU JUIsl Ppa3BUTUS YMEHUH MPOEKTHO-HCCIIEI0BATENBCKOM,
TBOPYECKOU JIESITEIBHOCTH.

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

[Ipennaraemslii B mporpamme mo (U3HKe TMepedeHb JTa0OPATOPHBIX M MPAKTUUECKUX
paboT sABIAETCS PEKOMEHJAOBAHHBIM, YUYUTENb JeJaeT BHIOOP TpOBeAeHHs 1a00paTOPHBIX
paboT 1 OMBITOB C YUETOM MHIMBUIYATBHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

COIEPXAHUE OBYUEHUSA



10 KITACC

Paznen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O O3HAHUSA

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

MonenupoBanue (U3MUECKUX SIBIEHUH M IpoueccoB. HayuHble TMIOTE3BI.
®dusnueckue 3aKOHbl U Teopuu. ['paHuiel npuMeHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMI
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
MaTEepUAIbHOW TOYKH, UX TPOEKIHUH HA OCU CUCTEMbI KOOpaAUHAT. CII0KEHHUE MepEeMEIICHUN
U CJIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABMKEeHHE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEPEMEIIECHUS] MaTEPUATbHON TOUKH OT BPEMEHHU.

CBoOosiHOE TIasieHne. Y CKOpEHUE CBOOOIHOTO MaiCHUS.

KpuBonuuenHoe nsuxeHue. J[BMKeHHME MaTepUaIbHOW TOYKU II0 OKPYXKHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEWHAs CKOPOCTh. Ilepuon u
yacToTa oOparnieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA M TMPAKTHUUYECKOE MPUMEHEHHUE: CIUIOMETP, JIBHXKEHUE
CHapsI0B, LICTIHbIE U PEMEHHBIE NEpE/Iavu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTFOCTPAIUS KHHEMATUUYECKUX XaAPAKTEPUCTUK IBUKEHUS.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

Hab6nronenue nBmkxeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

HanpagpieHnue ckopocTu pu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydyeHne HepaBHOMEPHOTO ABMKEHUS C LIEJIBIO OMPEACICHUS] MTHOBEHHOM CKOPOCTH.
UccnenoBanne  COOTHOUIEHUS  MEXKIY  IMYTSAMHU, [POWJCHHBIMM  TEIOM  3a

MOCJIEIOBATEIbHBIE PABHBIE IMPOMEKYTKM BPEMEHU NHPU PABHOYCKOPEHHOM JIBUKECHHUHU C
Ha4yaJbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne nBMKEHUS [IApUKA B BA3KON KUIKOCTHU.
N3yuenue nBuxeHus Teaa, OpOIIeHHOrO TOPU30HTAIBHO.



Tema 2. /lunamuka

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

Macca Tena. Cuma. Ilpununun cynepno3unuu cwi. Bropoit 3akoH Hberorona s
MaTepuasbHOU TOUKU. Tpernil 3aKkoH HproTOHA 1151 MarepranbHbIX TOYEK.

3akoH BcemupHOTro TsaroteHus. Cuna tsbkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buabl Tpenust (moxkosi, CKoibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBXKEHHS U cwia TpeHus mokosa. Kosddurmument tpenus. Cuna
COITPOTHUBIICHUS NPH IBUKCHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpallaTEIbHOE IBHXKEHHE a0COIFOTHO TBEPAOTO TEa.

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

TexHn4eckne YCTPOWCTBA M MPAKTUYECKOE MPUMEHCHHUE: MOIAUIUITHUKH, JIBUKCHHE
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 NOABEME U TTAJICHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE 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 U3MEHEHHUE UMITYJIbCA TEIA. 3aKOH COXPAHEHUS UMITYJIbCca. PEakTUBHOE IBUKEHHE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

KuneTtndaeckast 2Heprusi MaTepuaibHON TOUkU. TeopeMa 00 M3MEHEHHH KMHETHYECKOM
SHEPIHUH.

[TorenmuanpHas sHeprus. lloTeHnmanbHas »3HEPrusi ynopyro aeGpopMUPOBAHHOU
npy>kuHbl. [loTeHnnanbHas sHeprus Tejna BOJIM3u NOBEPXHOCTH 3EMIIH.

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

Yrpyrue u Heynpyrue CTOIKHOBEHHS.



TexHuyeckue ycTporucTBa U IMIPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KONED, NPy KUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul

N3ydyeHne abCONIOTHO HEYNPYroro yjapa ¢ IHOMOUIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIBI C U3MEHEHUEM MEXAaHWYECKOM HHEpruu Teja Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMHMKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJOKEHUS MOJEKYJISIPHO-KMHETHUYECKOW TEOpPHUM M HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  IBWKEHUS U
B3aMMO/JICHCTBUS YaCTUIl BellecTBa. MoieNin CTpOEHUS Ta30B, KUIAKOCTEN U TBEPIBIX TEN U
0OBbsSICHEHHE CBOMCTB BEIlECTBA HAa OCHOBE 3THX Mojeied. Macca U pa3Mmepbl MOJIEKYII.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

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

Mogens uneanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHed KUHETHUYECKOW >HEpruu
TEIUIOBOTO JABMKeHUs vactull ra3a. lllkama temmneparyp KenbBunHa. ['a30Bble 3aKOHBL.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlansToHa. M3omponeccsl B HAeaabHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduueckoe MpencTaBiIeHUE HN30MPOIECCOB:
M30TepMa, H30Xopa, u3obapa.

TexHnueckue ycTpoiicTBa U MPaKTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHME BEIIECTBA, (OTOrpapuu MOJEKYII
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 Ia3a HA CTEHKHU COCY/Ia.

OnbITHl, WILTIOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHUS MI€AIbHOTO Ta3a, H30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenrue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUM 00BEMa
KOMHATBI, TABJICHUS] U TEMIIEPATYPhI BO3yXa B HEMl.

UccnenoBanue 3aBUCUMOCTH MEK]Ty TTapaMeTpaMU COCTOSIHUS pa3pEKEHHOI0 rasa.

Tema 2. OcHosbl mepmoouHaAMuUKuU



Tepmoannamuueckas cucTeMa. BHYTpeHHssI SJHEprus TEPMOAMHAMUYECKOW CUCTEMBI U
cnocobbr €€ wu3MeHeHus. KommuectBo TemioTel W pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'0 HWJCAJIBHOrO Trasa. Bunapl Temonepenayu: TEIJIONPOBOAHOCTb, KOHBEKLUS,
U3IIydeHHE. Y JeNbHas TEINIOEMKOCTD BelecTsa. KoanyecTBo TEIIoTsl Ipy TEILIONEpeIaye.

[Tonsitue 00 apmabatHoM mpouecce. IlepBbiii 3akoH TepmonuHaMmuku. [IpuMeHneHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K m3ompoueccaMm. ['paduueckas uHTeprperanus pabOThI
rasa.

Bropoii 3akoH TepMorHaMuku. HeoOpaTuMOCTh NpOIIECCOB B IPUPOJIE.

TemnoBele Mammbbl. [IpuHIMIBI JeHCTBUS TemaoBbIX MamuH. [IpeoOpaszoBanus
SHEPruM B TEIUIOBBIX MamnHax. KosdduumeHT mone3Horo NeHCTBUS TEIUIOBOM MAaIIUHBI.
[Mukn KapHo m ero kodhUIHMEHT TMOJIE3HOTO MEHUCTBHs. IKOJOTUYECKHE TPOOIEMBI
TEIJIO3HEPIETUKU.

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

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPIrUM Teja MpPU COBEPIICHUH PadOThI: BBUIET MPOOKU U3
OyTBUIKU MOJ JEHCTBUEM C)KATOTO BO3AyXa, HarpeBaHue 3¢upa B JATYHHOH TpyOKe MyTEM
TpeHus (BUICOIEMOHCTpPAIIHS).

N3meHeHne BHYTpEHHEN 3HEpTruM (TeMIlepaTyphl) Tea IpH TeIionepeaaye.

OneIT o aaAMabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenn mnapoBoil TypOWHBI, ABUTaTeNsl BHYTPEHHErO CropaHUsl, pPEAKTHUBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Hcmapenune u kuneHue. AOCONIOTHAas U
OTHOCUTENIbHAS  BI@XKHOCTH  BO3AyXa. HacelmeHHbIM 1map.  YaenbHas — TEIwioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT AaBICHUS.

TBépnoe Tteno. Kpucraimumyeckue wu amopdHble Tena. AHHM30TPONUS CBOWCTB
kpuctaiuioB. JKunkume  kpuctamwiel.  CoBpemeHHble  marepuansl. [lmaBnenune wu
KpucTaJmu3anus. Y ieibHas Tersora miasneHus. CyOaumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHruecKkre ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KAJIOPDUMETP, TEXHOJOTUU TOIYYEHUsT COBPEMEHHBIX MaTepuajgoB, B TOM YHUCIE
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 OTHOCUTENBHOW BIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tel. OJEeKTpudeckuil 3apsig. [[Ba Buaa SIEKTPUUECKUX 3apsiIoB.
[IpoBOOHUKH, IUAJIEKTPUKA UM TOJYIPOBOJAHUKH. 3aKOH COXPAHEHUS JIIEKTPUYECKOTO
3apsaa.

B3aumopneiictBue 3apsigoB. 3akoH Kynmona. TodeuHbBI AIEKTPUYECKUU  3apsi.
OnekTpudeckoe mnojie. Hanpspk€HHOCTH anekTpudeckoro mnotig. [IpuHuun cynepno3unuu
AJIEKTPUYECKUX TToNeH. JIMHNM HANPsHKEHHOCTH 3JIEKTPUYECKOTO TOJIS.

Pabora cun oanekrpoctatudeckoro moind. IloreHuuan. Pa3HOCTh MOTEHIMAJIOB.
[IpoBOOHMKM W  AWDNEKTPUKH B  DJIEKTPOCTATHYECKOM  mone. Jludnekrtpuueckas
MPOHULIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuuecKkre yCTpOMCTBA U MPAKTUYECKOE NPUMEHEHHUE: BJIEKTPOCKOIL, AIEKTPOMETD,

AIEKTPOCTAaTUYECKAs 3aIluTa, 3a3€MJICHUE 3JIEKTPONIPUOOPOB, KOH/JIEHCATOop,
KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IIPUHTED.
Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre HA3EKTPU30BAHHBIX TEJ.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKH B 3IEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAM IUIACTHH,
PACCTOSIHUS MEXYy HUMHU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3MmepeHne 35eKTpoEMKOCTH KOHIEHCATOopa.

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

DNEKTPUYECKUM TOK. YCIOBHSI CYIECTBOBAHUS DJIEKTPUUECKOTO TOKa. MCTOUYHUKHU
toka. Cuna Toka. [1oCTOSHHBIN TOK.

Hanpsoxenue. 3akoH OMa 115 ydacTKa LETnH.

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

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

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

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



DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

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

Onexktpuyeckuid TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSITENbHBIA pPa3psia.
Monnus. [1na3ma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AMIEPMETP, BOJIBTMETP,
peocTar, MCTOYHUKU TOKa, JJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpbI, TEPMOMETP CONMPOTUBICHUS, BAKYYMHBIN MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIyITPOBOJJHUKOBBIN JTUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuilbl TOKa U HATIPSHKCHUSL.

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

CMmelaHHOe COeIMHEHHUE TPOBOIHUKOB.

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

3aBUCUMOCTH CONPOTHUBIICHHS METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

W ckpoBo# pa3psia U MPOBOAUMOCTB BO3/1yXa.

OnHOCTOPOHHSISI IPOBOAMMOCTbD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3yueHnne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenne SIEKTPOJIBHKYIIEH CHUJIbI MCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue amekTpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISETCS C YYETOM
collepKaTeNIbHbIX MEXKIPEAMETHBIX CBSI3€M € KypcamMu MAaT€MAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBA3aHHbIE C U3YYEHHUEM METOJIOB HAyYHOTO MO3HAHUS:
ABJICHHE, Hay4YHbId (DakT, rumnoresa, (pusmyeckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHUCTEMBbl YpaBHEHHMH, JuHelHas ¢QyHKUusA, mnapadona,
runepOoia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CHHYC, KOCHUHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U UX MPOECKLUU
Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

buonocus: MexaHuueckoe JBUXKEHUE B IKMBOM Tmipuponae, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHM3MOB (BHIBI TEIUIONEPENayH, TEIUIOBOC pPaBHOBECHE),
AJIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.



Xumus: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJEKYJI, MOJIb
BEILIECTBA, MOJIIpPHAs Macca, TEIUJIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH M Ta30B,
AIEKTPUUECKUE CBOMCTBA METAINIOB, AJIEKTPOJIUTHYECKAs JUCCOLMALINS, TalbBaHUKA.

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

Texnonocus: mnpeoOpa3OBaHHE JBWKEHUM C HCIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, MOJIIUITHUKH, UCIIOJb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHHUKE
(paketa, BOAOMET M JApyrue), JBHUraTeilb BHYTPEHHErO CropaHus, mapoBas TypOuHa,
OBITOBOM XOJIOAWJIBHUK, KOHJIUIIMOHEDP, TEXHOJIOTUU MOJYyYEHUs COBPEMEHHBIX MAaTEpUaJIOB,
B TOM UYHCJIE HAHOMATEepUaJIOB, M HAHOTEXHOJIOTHH, OJJIEKTPOCTATUYECKAas 3alluTa,
3a3€MJIEHUE DJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, 3JIEKTPOHArpeBaTEIIbHbBIC
npuOOpPBI, FTEKTPOOCBETUTEIHHBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DjekTpoaAMHAMMKA

Tema 3. Macnummnoe noe. InNeKmpoMazHUMHAA UHOYKUUA

IlocTrosiHHBIE MarHuTHl. B3anMoaelcTBUE NMOCTOSHHBIX MAarHUTOB. MAarHuTHOE MOJIE.
Bekrop marmuTHOM wWHAyKUuW. [IpuHIMI Cynepno3WOMM MAarHATHBIX MOJed. JInHumM
MarHuTHOW MHAyKIHMK. KapTrHa TMHUI MarHUTHOWM MHIYKIMU NIOJI IOCTOSIHHBIX MarHUTOB.

MarsuTHOE 1oJie MPOBOJHMKA ¢ TOKOM. KapTuHa JIMHUN MHAYKIIMM MarHUTHOTO IOJIS
JUTMHHOTO NPSAMOTO ITPOBOJAHUKA U 3AMKHYTOI'O KOJIBLIEBOT'O IIPOBOIHHUKA, KATYIIKH 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.

SIBneHHE DNEKTPOMArHUTHOM WHAYKUMH. lIOTOK BEKTOpa MAarHWTHOW WHIYKLHH.
DJIEKTPOJABMKYILAsA CHJIA MHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKIuu 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 TTOJIS1 KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTPOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: IIOCTOSHHBIE MArHMTBHI,
AIEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YACTUL, WHAYKIHOHHAS
eYb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOI'O MMyYKa MArHUTHBIM MOJIEM.

JIvHMK UHIYKIIUY MarHUTHOTO TTOJIS.

B3aumozeiicTtere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.



JevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHON UHYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CWJIbI HMHAYKIUM OT CKOPOCTU HW3MEHEHUS
MarHuTHOTO ITOTOKa.

SIBIIeHME CAaMOMHIYKIIUU.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nelicTBYSI TOCTOSSHHOTO MarHUTa Ha paMKy ¢ TOKOM.

UccnenoBanue siBiIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3gea 5. Kosie0anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONE€OAHUS

KonebarenbHast cucrema. CBOOOJHBIE MEXaHUYECKHE KoyieOaHUsA. [ apMoOHHMUYEcKHe
konebanus. Ilepuon, wacrtora, ammiuutyna U ¢asza kosieOaHui. [Ipy>KWHHBIA MasATHHK.
MareMatuyeckuii MasTHHK. YpaBHEHHE TrapMOHMUYecKuX Kojebanuil. [IpeBparenue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJI€OaHUS B HEaTbHOM
KOJIeOATeIbHOM KOHType. AHJIOTUS MEXIy MEXAaHHMYECKUMHU M 3JIEKTPOMArHUTHBIMU
koneOanusiMu. @Dopmyna TomcoHa. 3aKkOH COXpaHEHHs SHEPrUM B HJICATBHOM
KoJ1e0aTeIbHOM KOHTYpE.

[IpencraBinenre o 3aTyxamomMX KojieOaHUSX. BBIHYy)XIE€HHbIE MEXaHHYECKUE
Kojebanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennpii TOK. CHUHYCOMAANBHBIM NEPEMEHHBIA TOK. MOIIHOCTH INEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JIEUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA M HAIIPSKEHUS.

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

TexHnueckne 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 BhIHYXICHHBIX KOJI€OaHUH.

Habmonenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

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

Pe3onaHC npu nocienoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH UHAYKTHBHOCTH U
KOHJIEHCATOPA.

Mopenps TMHUYM IEKTPONEPEAAUH.



Vuenuueckuii sxcnepumenm, n1abopamopmsvie padbomul

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

HccnegoBanne NEpeMEHHOrO0 TOKAa B IIEMU U3 TOCJIENOBATENBLHO COEIMHEHHBIX
KOHJIEHCATOpa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMACHUMHbIE B0JIHbL

Mexanuueckue  BOJIHBI,  ycioBus  pacnpoctpaneHus.  I[lepuon.  CkopocTb
pacnpocTpaHeHusi ¥ ajuHa BoyHbI. [lonepedynsie U npoaoibHble BojHbl. MHTEpdepenus u
mupakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMmkocTh 3ByKa. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIC BOJTHBI. Y CJIOBUS U3ITyUYCHUS SJIEKTPOMArHUTHBIX BOJIH. B3auMHas
opueHTanus BekTopoB E, B, V B anekTpoMarauTHoU BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpakeHHWe, MpeJoMIIeHHe, Nossipuzanus, Audpaxuus, uareppeperius. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

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

[IpuHIUIIBEI pauOCBs3U U TeNEBUIEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOUIEN CPEIBI.

TexHuyeckue yCTpouCTBa U MPAKTUUECKOE TPUMEHEHUE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
yAbTPa3ByKOBas IMATHOCTHKA B TEXHUKE W MEAUIMHE, pajap, paaAuonpuEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

HaOnronenue otpaykeHus U IPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

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

HUccnegoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IMPEIOMIICHHUE,
noJisipu3anys, IMPppaxius, THTEpPEpeHIHs.

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 TIIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKOHBI TPEIIOMJICHUS CBeTa. AOCOMIOTHBIA TOKa3aTelb
npenomiueHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroa MOJIHOr0 BHYTPEHHETO
OTPaKECHHUS.

Hucnepcus ceeta. CioxHBIN cocTaB Oeoro cBeta. [IBer.



CobOuparonie W pacceuBaroIIde JUH3bl. TOHKas JuH3a. POKYCHOE pacCTOSIHUE M
onThyeckas cuia TOHKOM muH3bl. [locTpoenne wu300pakeHMH B COOHMparOUUX U
paccenBarOIMX JuH3ax. DopMyIia TOHKOM JIMH3bI. Y BEIMYEHNE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. HuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKHU. 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 IPU NaJ€HU MOHOXPOMATUYECKOIO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHudyeckue ycTpoWCTBa M MPAKTHUECKOE NMPUMEHEHHWE: OUKH, Jyma, (oToammapar,
POEKIIMOHHBIN allfapaT, MUKpPOCKOI, TEJECKON, BOJIOKOHHAs OINTHKA, IU(paKIMOHHAS
pelETKa, NOJIAPOUL.

Jlemoncmpayuu

[IpssmMonHEHOE pAacHpPOCTPAHEHHUE, OTPAKECHHUE U MpeJoMieHHE cBeTa. OnTHYecKHe
PUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habnronenue nntepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

Habntonenue nucnepcun cBera.

[Tonmy4yeHue cuekTpa ¢ MOMOLIBIO IPU3MBI.

[Tony4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEMIETKY.

HaOnronenue nossipuzanuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokasarens NpelOMICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBbHOM TEOPHUH OTHOCUTEIBLHOCTH
I'paHuIbl NPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [IoCTynaTsl criennanbHON TeOpun
OTHOCHUTENBHOCTH: HWHBAPUAHTHOCTh MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLHII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTh OTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPALLEHUE JUIHHBI.
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 [lnanka cBsizu sHeprun (OTOHA € €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 paccesuuto o -yactuil. [lnanerapHas
Mozeinb atoma. [loctynarsl bopa. M3nydyenue u nornouieHue GOTOHOB MPH MEPEXOE aToMa
C OJTHOTO YPOBHS JHEpPruu Ha Apyroul. Buael cnexktpoB. CHekTp ypOBHEN DHEPTHM aTOMA
BOJIOPOJIA.

BosHoBbI€ cBOlicTBa yacTull. BosHbl ge bpoitns. KopnyckynsipHO-BOJHOBOU Tyaau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHE.

TexHuyeckre yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUWE: CIIEKTPAJIbHBIM aHAINA3
(criekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu
Mogpens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue nuHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HaOnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JTOKa3bIBAIOIIME  CIIOKHOCTh  CcTpoeHus  sapa.  OTkpeiThe
panuoaktuBHOCTH. OmbITel Pe3epdopna mo omnpeneneHuro cocTraBa pPaguOAKTUBHOTO
uznyuyenus. CpoiictBa anb(da-, O6era-, TaMMa-u3nyyeHus. BiusHue pagnoOaKTUBHOCTH Ha
’KUBbBIE OPTraHU3MBI.
OtkpeiTHe npoToHa U HelTpoHa. HykionHas monens siapa ['eitzenOepra—lBaneHko.
3apsn aapa. MaccoBoe uncio sapa. M30Torsl.
Anbba-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaa. ['lamma-usnydenne. 3akoH
PaAMOAaKTUBHOTO pacIaia.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES sep.

SAnepubrit peaktop. TepmosiaepHbiii cuHTe3. [IpoOiemMbl U TEPCIEKTUBHI SACPHOMN
SHEPTreTUKHU. DKOJIOTUYECKNE aCIIEKThI IAEPHONU SHEPTETHUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.



MeTop1 HaOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.

OyHaamMeHTaNnbHbIe B3auMOeicTBH. EAMHCTBO (hr3ruecKkoi KapTUHbBI MHpA.

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

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

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

Bup 38€3nH0r0 HeOa. Co3Be3aus, ApKUe 3BE3/bI, INIAHETHI, UX BUJIMMOE JIBH>KCHUE.

ConHeuHas cucrema.

Comnue. Conneynass akTuBHOCTb. Mctounuk sHeprum ConHua u 3BE31A. 3BE3NBI, HUX
OCHOBHBIE XapaKTEpUCTHKHU. [[narpamMma «CIEKTpaldbHBIA KJIACC — CBETHUMOCTBY». 3BE3JbI
TJIABHOM TOCJIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» I 3BE3] TJIABHOMU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee crpoeHue 3BE3A. COBpEMEHHBIE MNPEACTABICHUSA O
MPOUCXOXKICHUM U 3BOOMKA COHIA U 3BE3/T. DTaIlbl )KU3HU 3BE3]I.

Muieunsiii [Iyte — Hama [Nanaktuka. [lonoxxenue u aBuwkenue CosHia B ['amakTuke.
Tunel ranaktuk. PaguoranakTuku u kBa3zapbl. UEpHBIE BIPHI B SIAPAX TaTaKTUK.

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

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnrooenus

HaOntonenuss HEBOOPYKEHHBIM — IJ1a30M € HMCIOJIb30BAaHUEM  KOMITBIOTEPHBIX
MPUJIOKEHUN ISl OMPENCJICHUS] TOJIOKEeHHUSI HEeOECHbIX OOBEKTOB Ha KOHKPETHYIO JAaTy:
OCHOBHBIE c03Be311s1 CEBEpHOro MOJyIIapHs U IPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lyTu.

O6o0maromniee MOBTOPEHUE

Ponp pu3uku ¥ acTpOHOMHUU B IKOHOMHUUECKOH, TEXHOJIOIMYECKOW, COIMAIbHOU U
ATUYECKOU cdepax AeATETbHOCTH YeJoBeKa, POJb U MeCTO (U3UKM U aCTPOHOMHUHU B
COBPEMEHHOM HAyYHOW KapTUHE MHpa, POJb (usudeckoil Teopuu B (HOPMUPOBAHUH
MPEACTABICHUN 0 (PU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B 00IIeM
pAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenune kypca ¢gusuku 6a30Boro ypoBHs B 11 Kiacce OCYIIECTBISIETCA C y4E€TOM
COJIepKATEIbHBIX MEKIIPEAMETHBIX CBSI3€M C KypcamMH MAaT€MAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.



MesicnpeOomemnuvle nonwsamus, CBI3aHHBIE ¢ U3yYEHUEM METOJOB HAayYHOIO MO3HAHUS:
SBJICHUE, HAYYHBIH (PaKT, TUIIOTE3a, (PU3UUECKass BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMBbl YPAaBHEHHUM, TPUTOHOMETPUYECKUE (YHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPHI
U WX NPOEKIHMH Ha OCH KOOPAHMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTAPHBIX
GyHKIUH, NPU3HAKU [OJ00MSI TPEYTOJBbHUKOB, ONpPEAEICHUE IUIOMAAN MIOCKUX (UTYp 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,
MEXaHU3MbI 00pa30BaHMsI KPUCTATUINYECKON PEIIETKH, CIIEKTPAJIbHBIM aHAIN3.

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

Texnonocusi:  JIMHUM  BJEKTpoIllepenady,  IEHEparop  MEPEMEHHOro  TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAs II€4Yb, pajgap, PaguONpPUEMHHK, TEJIEBU30p, AHTCHHA,
tenedoH, CBYU-neub, NpoeKIMOHHBIH anmapar, BOJIOKOHHAs ONTUKA, COJTHEUHas OaTapesl.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera «Pu3nka» Ha YPOBHE CPEIHEro o0Iuero oOpa3oBaHUs
(Oa30BbIl  ypOBEHb) JOJKHO OOECHEYUTh JOCTHKEHHE CIEIYIOIIMX JIMYHOCTHBIX,
MeTanpeIMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS yueOHOTO npeameTa «Pu3nka» J0JIKHBI OTpaxaThb
TOTOBHOCTh M CIIOCOOHOCTh  OOYYaroIIMXCsi PYKOBOJACTBOBATHCS  CHOPMHUPOBAHHOMN
BHYTPEHHEN TO3WLHMEN JMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHUEHTAUUN, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOLIUX TPAJULMUOHHBIM IEHHOCTSIM POCCHUUCKOTO
0011eCTBa, PACIIUPEHUE KUZHEHHOTO OMBITA U ONbITA AEATEIBHOCTH B MPOLECCE PEATU3ALINU
OCHOBHBIX HalpPaBJICHUH BOCIIUTATEIbHON E€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMSI:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULIMKM OOyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE TPATUIUOHHBIX OOIIEUYETOBEUECKUX TYMAaHUCTHUECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpECaX IPakJaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHON OpraHu3allly;

YMEHHE B3aMMOJIEVCTBOBATh C COLUMAJIbHBIMA HWHCTUTYTAMU 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 TOCYJIapCTBEHHBIM CHUMBOJAM, JOCTHKEHHUSM POCCUMCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIOCOOHOCTh ~ OLIEHHMBAaTh CHUTYyalldi0 W MPUHUMATh OCO3HAHHBIE  peEIICHUS,
OpUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM 4YHUCJE B
NESATEIbHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMUBOTO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOUasg OCTETUKY HAYyYHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKOI HAYKE;

5) Tpy10BOT0 BOCIIMTAHUS:

MHTEpPEC K pa3iIuuHbIM chepaM MnpodhecCHuOHANbHOU NEATEIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp OyAylIeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI,

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

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKOM KYJIbTYphl, OCO3HaHHE TIJI00AIBHOIO XapakTepa
HKOJIOTMYECKUX MPOOIIEM;

IJJAHUPOBAHHUE U OCYILECTBICHUE NEHCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LeJIed YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

paciiipeHHe OmbITa JAESITEIbHOCTH HKOJIOIMYECKOM HalpaBiIeHHOCTH Ha OCHOBE
MMEIOITUXCS 3HAaHUH 110 (hU3HUKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HaHUE IEHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTh B IPOLECCE H3YyYEHHUS
(U3HUKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEI0BATENIBCKYIO ACSITEIbHOCTh MHANBUIYABHO U
B TpyTIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jioruuyeckue AeMCTBUA:
CaMOCTOSTENILHO (POPMYIMPOBATh U aKTyaJM3UPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAETATH LETU AEATEIbHOCTH, 3J1aBaTh MAPAMETPHI U KPUTEPUU UX JOCTUKECHUS,



BBISIBIIATH 3aKOHOMEPHOCTH ¥ TPOTUBOPEYHMS B PACCMATPUBAEMBIX (DUIUICCKUX
SIBJICHUSIX

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

BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEIISIM,
OIICHUBAThH PUCKH TMOCIICICTBUMA JEATCILHOCTH;

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

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBaTebcKue 1eiiCTBUS:

BIIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATHUSIMU U METOaMH (pU3ndIecKoit
HaYyKU;

BJIa/ICTh HABBIKAMHU Y4€OHO-UCCIIEIOBATEIHCKON U IPOEKTHON JNEATEILHOCTH B 001aCTH
(GU3UKH, CTTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY IMOMCKY METOJIOB PEIICHHUS
3a/1a4 GU3UIECKOTO COJICPIKAHMSI, PUMEHECHUIO PAa3IMYHBIX METOJOB TIO3HAHUS;

BIIQJICTh BUJAAMH JIEATEIBHOCTH IO MOJIYYCHHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIIHH,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3JMUYHBIX YUYEOHBIX CUTYyallMsX, B TOM YHUCIE TPH
CO37IaHUU YYEOHBIX IPOEKTOB B 001acTH (PU3UKH;

BBISBIIATh NPUYMHHO-CJICACTBEHHBIC CBSI3W W aKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATH
TUNoTe3y €€ pelIeHHs, HaXOJWTh apryMEHTHI I JOKA3aTelbCTBA CBOUX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAJIM3UPOBATh TOJYYCHHBbICE B XOJE pEIICHUS 3aJaud pe3ybTaThl, KPUTHUUYECKH
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

CTaBUTh U (POpMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHON JACSATEILHOCTH, B
TOM YHCJIC TIPU U3yYCHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

yYMETh MEPEHOCUTD 3HAHUS TI0 (PU3UKE B MPAKTUIECKYIO 00JACTh KU3HEIEATETLHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00IaCTeH;

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
MCTOYHMKOB  Pa3HBIX  THUIIOB, CAMOCTOSITEIBHO  OCYIIECTBJISATH  TOWCK,  aHAJM3,
CUCTEMATH3AIMI0 M HMHTEPIPETAIMI0 HWHOOPMAIMU  pPa3IMYHBIX BHJIOB U  (GOpM
MIPEICTABJICHHS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIONIb30BaTh CPEACTBA WH(DOPMAIMOHHBIX W KOMMYHUKAITMOHHBIX TEXHOJOTHUN B
pEIICHNN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTaHW3allMOHHBIX 33/Jad C COOJFOJACHHEM
TpeOOBaHWI JPrOHOMHKH, TEXHHUKH O€30MacHOCTH, THTHEHBI, pecypcocOepexeHus,
MPABOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON O€30MaCHOCTH;



CO3/1aBaTh TEKCTHl (DHU3MUECKOTO COAEP)KAHMUS B PA3NUUYHBIX (opMarax Cc Y4ETOM
Ha3HaYeHWs: HMHPOpPMAIMM U LEJeBOM ayAWTOpUH, BHIOMpas ONTUMANbHYIO (opMmy
NpeACTaBICHUS U BU3yaIH3alHH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBHSA:

OCYILIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKHU U BO BHEYPOUHOI JIeATENbHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTyallui U CMATYaTh KOHQIUKTHL;

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

MTOHUMAaTh U UCIOJIb30BaTh NPEUMYLIECTBA KOMAHIHOM Y MHIWBHUAYaIbHON pabOTHL;

BbIOMpaTh TEMAaTUKY M METOJAbl COBMECTHBIX JCHCTBHI ¢ y4éTOM OOIIMX MHTEPECOB U
BO3MOXHOCTEW KaXKJI0I0 WieHa KOJIJIEKTHBA,

IIPUHAMATh LEIU COBMECTHOM JAECATEIBHOCTH, OPTraHU30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTHIKEHUIO: COCTABIATH IUIAH JEWCTBUM, PACHPENEIATh POJIU C YUYETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

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

IpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJICU C MO3UIMM HOBHU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3IUYHBIX CUTyalUsX,
IPOSIBIISATH TBOPUYECTBO U BOOOpAXKEHHUE, ObITH MHUIIMATUBHBIM.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENIbHYIO JESTENIbHOCTh B 00JaCTH (PU3UKU U
aCTPOHOMUHU, BBISIBJISATH NPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITENIbHO COCTABIIATH IUIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3aJad, IJIaH
BBIMIOJTHEHUSI TPAKTHUECKOH paboThl € Y4YETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOUYTCHUM;
JABaTh OLICHKY HOBBIM CUTYaLlUsIM;
pacuIMpsATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;
JienaTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBaTh (HOPMUPOBAHUIO W TMPOSBICHUIO JPYIAUIIMA B 001acTH (DU3MKH,
MOCTOSIHHO 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 pEeQIEKCUM KaK OCO3HAHMSI COBEpPILAEMbIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
MCIOJIb30BaTh NPUEMBI peIeKCUU ISl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEILICHUS;



YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS [0 UX CHIKEHUIO;
MPUHUMATHh MOTHBBI M ApTYMEHTHI JPYTUX MPU aHAINU3€ PE3YJIbTaTOB AEATEIbHOCTH;
HNpUHUMATD ceOs, TOHUMasi CBOM HEJJOCTAaTKH 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 (PU3UKE
IJIE  YpOBHS cpeaHero oOmero oOpa3oBaHus y OOy4YalONIMXCS COBEPUICHCTBYETCS
AMOLMOHATBHBIN WHTEIUIEKT, PEAoNIaralomui copMUpoOBaHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CIOCOOHOCTh IOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BHJIETh HANpPAaBICHUS PAa3BUTHS COOCTBEHHOW SMOIMOHAIBHON c(epbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUSA,  BKIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CHOCOOHOCTh aJaNTHPOBAThCA K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONIEH CTpeMIIEHHE K TOCTIKEHHUIO MU U YCIEeXy,
ONITHMHU3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTBIBaTh €r0 NpPHU OCYLIECTBICHUM OOIIEHUs, CIOCOOHOCTb K COUYYBCTBUIO U
COTIEPEKUBAHUIO;

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

NPEAMETHBIE PE3YJIBTATDI

K xoniy o6y4yenust B 10 kiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHU:

JEMOHCTPUPOBATH HA MPUMEPaX POJb U MECTO PU3UKU B (GOPMUPOBAHUU COBPEMEHHOMN
HAY4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
JICITEIBHOCTH JIIOJICH;

YUYUTHIBATH TPAHULIBl MPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJIETel: MaTepuaibHas
TOYKa, MHEPIMAJIbHASI CUCTeMa OTCUéTa, a0COMIOTHO TBEPJOE TEO0, UCaTbHbBIN ra3, MOJEIU
CTPOEHHUS Ta30B, KUJKOCTEU U TBEPABIX TEJI, TOUCUHBIN AIEKTPUUECKUHN 3apsi/l PU PEIICHUN
bu3nUecKux 3aaa4;

pacno3HaBaTh (U3UYECKUE SBJICHUS (TIPOIECCHI) M OOBACHITH UX HA OCHOBE 3aKOHOB
MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA M AJICKTPOJAUHAMUKH:
PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHEHHOE NBUKEHHE, CBOOOJHOE MaJICHUE Tel,
JIBIDKEHUE TIO OKPYXKHOCTH, HWHEPIUS, B3auMojeicTBue Tei, auddy3us, OpOyHOBCKOE
JIBKEHUE, CTPOCHUE KUIAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00BEMA TeJ MPU HArpeBaHUU
(oxJaxaeHuu), TEIJIOBOE  paBHOBECHE, HCHApEHUE, KOHJICHCAlus,  IUJIaBJICHHUE,
KpPUCTAJIM3alUs], KUIIEHUE, BJIAXHOCTh BO3/lyXa, IMOBBIINICHUE JABJICHUA Ta3a IPHU €ro
HArpeBaHUM B 3aKPHITOM COCYJE, CBS3b MEXIYy I[apaMeTpaMH COCTOSIHMSI Trasa B
M30IPOLECCAX, AIEKTPU3ALHUS TEN, B3AUMOJCUCTBUE 3aPs/IOB;



OMHCHIBATh MEXAaHUUYECKOE JBMKEHUE, UCTIONB3Ys (DH3NUECKUE BETMYUHBI: KOOPAMHATA,
yTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMITYJIbC Tea, KHHETHYECKas
SHEPrus, MOTEHIMAIbHAS DHEPIUsi, MEXaHUuecKas padoTa, MeXaHWYecKas MOIIHOCTb; MPHU
ONMHCAHUM TPABWIBHO TPAKTOBaTh (DU3UUECKUN CMBICT HCIOIb3YEMbIX BEJIMYUH, UX
0003HAUCHUS W €IWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3HUECKYIO
BEIIMYNHY C APYTUMU BEIMYHMHAMY;

OMKCHIBATh W3YYEHHBIC TEIUIOBBHIC CBOMCTBA TEN MU TEIUIOBBIC SIBICHHS, HCIIOJb3Ys
¢du3MYecKkue BEIMYUHBL: JIABJICHHME Tra3a, TeMIleparypa, CpPEAHssl KUHETUYECKas HSHEprus
Xa0TUYECKOTO JIB)KEHUS MOJIEKYJ, CPEIHEKBAJApAaTUYHASI CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSA dHEprus, paboTa raza, koahGUIKUEHT MOJIE3HOTO JEHCTBUS TEMIOBOTO
JBUTATENSI; TPU OMUCAHWW TPABUJIBLHO TPAKTOBATh (PU3UUYECKHH CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OO0O3HAYCHUS M E€IUHUIIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(U3UYECKYI0 BEIUYHUHY C IPYTUMH BEJIMUYMHAM;

ONKCHIBATH U3YUYEHHBIE JEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE SIBICHUS
(TIpoliecchl), UCMONB3YSd (PU3MYECKUE BEIMYMHBI: JICKTPUUYECKUM 3apsll, AIEKTPUUYECKOE
T10JI€, HANPSKEHHOCTD MOJIsA, MOTEHIMA, PA3HOCTh MOTEHIUAJIOB; IPU ONMCAHUU MTPABUIILHO
TPaKTOBaTh (DPU3UYECKUN CMBICT MCIOJIB3YEMBIX BEIMYUH, UX OOO3HAUYECHHS] U €IUHUIIBI;
yKa3blBaTh (HOPMYJIbI, CBSA3BIBAIONIME JAHHYI0 (PU3UYECKYI0 BEIUYUHY C JPYTUMHU
BEITMIMHAMU;

aHAIU3UPOBaTh (PU3UUECKUE MPOLIECCHl U SIBJICHUS, UCIONb3Ys (DU3UUECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BecemupHoro Tsrotenus, |, 11 u Il 3akonsr HetoToHa, 3aKk0H coxpaHeHUs
MEXaHUYECKON DSHEPruM, 3aKOH COXPAHEHHUS HMIYJIbCA, MPUHIIMIT CYNEPHO3UIMU CHII,
MPUHIMIT PABHONPABUS HMHEPUUAIBHBIX CHUCTEM OTCUETa, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHUIO CTPOEHHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CpEIHENW KUHETUYECKOW 3HEPTruu
TEIJIOBOTO  JBM)KEHUS MOJIEKYJT C  aOCOJIIOTHOW TeMmepaTrypod, TEepBblil 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsiaa, 3akoH Kymona, mpu sTom
pasnuyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanu1bl, 00J1aCTH) TIPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMITBI JACHCTBUS MAaIWH, TPHOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MACHOIO UCIIOIb30BaHUS B IOBCEIHEBHOW KU3HH;

BBITIOJIHATHh KCIIEPUMEHTHI M0 UCCIIENOBAHUIO (DM3MUECKUX SIBJICHUN M TIPOIIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX M3MEpPEHUH, TpH JOTOM (HOPMYIUPOBATH
npobsieMy/3aadyy ¥ THUIOTE3y Y4YEOHOro OKCIEPUMEHTa, CcOoOupaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYIIECTBJISITh TPSIMbIE M KOCBEHHBIE H3MEpEHUs (DU3NYECKUX BEIUYHH, MPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIIOCO0 M3MEPEHUS W UCIOJIb30BaTh M3BECTHBIC METOJBI OIICHKHU
MOTPEMTHOCTEN U3MEPEHN;

UCCJIeIOBATh 3aBUCUMOCTH MEXAY (PU3MYECKUMM BEIMYMHAMH C HCIOJIb30BAHUEM
MPSIMBIX W3MEPEHUH, MPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DPUKCHUPOBATh PE3YJIbTAThI
MOJIYYCeHHOM 3aBUCUMOCTH (U3MUYECKHX BEIWYMH B BHUAEC TAaOMUI] M TrpadukoB, nemaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIICIOBaHNUS,



co0mrofaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEICHUH HCCIEIOBAHUN B paMKax
y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JaOOPaTOPHOr0 000PYAOBAHNUS;

pemars pacuy€THblE 3a7aud C SIBHO 33JaHHOM (PU3MUECKONM MOJAEINbBIO, HCIIONb3Ys
dbusznueckue 3aKOHBI M TPUHIUIBI, HA OCHOBE aHaiM3a YCIOBUS 3a/Jayd BBHIOMpATH
(bu3MYECKYI0 MOJIEIb, BRIACATH (PU3HUECKHUE BETMUUHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€
peuieHus, IPOBOAWTH pPAcdYE€Tbl M OLEHHUBATh PEAJbHOCTh IIOJYYEHHOTO 3HAYECHUS
($u3NYECKOIl BETMUYHHBI;

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

WCIIONIb30BaTh MPHU pPEHICHUH YYeOHBIX 3aJa4 COBpPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJIOTHH I IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUHU U NPEACTABICHUS YUEOHOH U
HaY4YHO-TIOMYJISIPHON MH(OpMAalMK, NOJYyYEHHOW W3 Pa3iNYHbIX UCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyl0 HHPOpPMALIUIO;

MIPUBOANTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyO€KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 00BICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI;

UCIOJb30BaTh TEOPETHUYECKHE 3HAHUS 1O (U3MKE B IOBCEIHEBHON KHU3HU IS
oOecniedyeHns 6€30MacHOCTH Npu 00pallleHnu ¢ IpUOOpaMu U TEXHUYECKUMHU yCTPOMCTBAMH,
JUISL  COXPAaHEHWsS 3J0pOBbsI M COOJIOJEHUS HOPM 53KOJIOTMYECKOTO TOBEJCHHS B
OKPYXaroUIEH CpeIe;

paboTaTh B IpyHIE C BBHINOJIHEHUEM pPA3JIMYHBIX COLUANBHBIX POJEH, MIaHUPOBATH
paboTy Ipynnbl, palMOHAJIBHO PACIPEAEIATh 00S3aHHOCTH U IUIAHUPOBATH JAESATEILHOCTD B
HECTaHJApTHBIX CUTYalUsX, aJIcKBaTHO OLICHUBATh BKJIAJl KAKJOTO U3 YYACTHUKOB I'PYIIIHI B
pelIeHre paccMaTpuBaeMon MpoOIEMBI.

K konity 00yuyenust B 11 kiacce npeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHbI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUM:

JE€MOHCTPUPOBATh Ha IPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUHN COBPEMEHHON
Hay4YHOM KapTHUHBI MHUPA, B Pa3BUTHHA COBPEMEHHON TEXHUKU U TEXHOJIOTHUM, B TPAKTHYECKON
NEeSATEIBbHOCTH JIIOJIEH, LIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTHIBATh TPAHULBI MPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJENEH: TOYEUHbIN
ANEKTPUYECKUIN 3apsll, Jyd CBETa, TOYEUYHBI HMCTOYHUK CBETa, SJAEpPHAs MOJEIb aTroMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO Si/[pa MPH pelieHnn GU3NYECKUX 3a/1a4;

pacrio3HaBath (pU3NYECKUE SIBICHUS (MPOLECCHhl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
ANEKTPOJUHAMUKM U KBAaHTOBOM (DU3UKU: JJIEKTPUYECKass MNPOBOAUMOCTb, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JI€WCTBUS TOKA, B3aUMOJEWCTBHE MAarHUTOB,
ANIEKTPOMArHUTHAs WHAYKUUSA, ACHCTBUE MArHUTHOIO MOJS Ha MNPOBOAHUK C TOKOM H
ABWOKYIIMICS — 3apsAl, OSJCKTPOMarHUTHbIE KOJ€OaHWS W BOJIHBI, TPSMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTpPaKEHUe, MpeJomiieHue, HuHTepdepeHuus, Audpakuus u
noJisipu3alysl cBeTa, Jucnepcus cBeta, ¢GoTodnekrpudeckuit s¢pdekt (dhoTodadpdexr),
CBETOBOE J1aBJICHHE, BOBHUKHOBEHUE JIMHEWNYATOI0 CIEKTPa aTOMa BOJOPOJA, ECTECTBEHHAS
Y MCKYCCTBEHHAs palMOaKTUBHOCTB;



ONUCHIBATh U3YUYEHHBIE CBOMCTBA BeLIECTBA (IEKTPUUYECKUE, MATHUTHBIE, ONITUYECKHUE,
ANEKTPUYECKYI0 TPOBOAUMOCTh PA3JIMYHBIX CpPEll) U DJIEKTPOMATHUTHBIC SIBIICHUS
(mpouecchl), HUCMONB3YS (PU3NYECKHE BEIMYMHBL: DJIEKTPUUYECKUNM 3apsij, CHiIa TOKa,
ANEKTPUYECKOE HAIPSIKEHUE, BJIEKTPUUECKOE COMPOTUBJIECHUE, PA3HOCTh MOTEHIMAJOB,
AIEKTPOJBIKYINAS CHJIa, paboTa TOKa, MHAYKIIMS MAarHUTHOTO TOJs, CHiia AMrepa, cuia
JlopeHniia, ”HAYKTUBHOCTh KaTYIIKH, SHEPTUS SJIEKTPUUECKOTO U MATHUTHOTO MOJICH, EPUO/T
M 4YacToTa KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsijl M CHila TOKa B IpoIlecce
TrapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHui, (POKyCHOE pacCTOSIHUE U ONTUYECKas cuia
JIMH3BI, TIPU ONMCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONB3YEMBIX BEJIMYUH,
UX O0O3HAYEHUS W CIWHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DPU3UYECKYIO
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| TMOTypaciajia, dHEPrus CBSI3M ATOMHBIX SAEp, MPU ONUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOJIB3YEMBIX BEJIIMYMH, UX 00O3HAUEHUS M
€IMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE TAHHYIO (PU3HUECKYIO BETUYUHY C APYTUMHU
BEJIMYMHAMU, BBIUUCISATH 3HaUCHUE (DU3NUECKOIN BEITMYUHBI;

aHAIM3UPOBaTh (PU3UYECKUE MPOIIECCHl U SIBJICHUS, UCIIONB3Ys (PU3UUECKUE 3aKOHBI U
NpUHLMNBL: 3aKOH Owma, 3aKOHBI IOCIEJOBATEIBHOTO M MapaJIEILHOIO COCTUHEHUS
MPOBOJIHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIHWHU, 3aKOH
MPSIMOJIMHEWHOTO pACIPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI ITPEIOMIICHUS
CBeTa, ypaBHeHHE OWHIITeHHA i GoTod(deKrTa, 3aKOH COXpaHEHUS HHEPTUHU, 3aKOH
COXpPaHEHHUSI HMMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MacCOBOT'0 4HCIIa, MOCTyaThl bopa, 3aK0H paJlMOaKTUBHOTO pacmnaja, Mpu 3TOM pa3indaTh
CJIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHHUE U YCIIOBUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

ONpENEIIATh HAMPABJICHUE BEKTOPA UHAYKIUA MAarHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cuibl Amriepa u cuiel JlopeHua;

CTPOUTh U OMNUCHIBATH HM300paXEHUE, CO3/JaBaeMOE€ TJIOCKUM 3€pKajioM, TOHKOU
JIMH30M;

BBITIOJIHATHh KCIIEPUMEHTHI M0 UCCIIENOBAHUIO (DM3MUECKUX SIBJICHUN M TIPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX M3MEpPEHHWil: TMpu dSToM (opmymupoBaTh
npobsieMy/3agadyy M THUIOTE3y YYEOHOro OKCIEPUMEHTa, CcOoOupaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT U (POPMYITUPOBATH BBHIBO/IBI;

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

UCCIIEIOBATh 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH C HCIHOJb30BAHUEM MPSIMbBIX
M3MEPEHUI: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3yJIbTAThl MOJYyUYCHHOM
3aBUCUMOCTH (U3MUECKUX BEJIMYWH B BHJE TaONWI] W TpaduKOB, NeJaTh BHIBOABI IO
pe3yJbTaTaM UCCIIEA0BaHNUS;



coOmrofaTh mpaBuia 0€30MacHOro TpyJAa MPHU MPOBEIECHUU HCCIEIOBAHUNA B paMKax
y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPATOPHOTrO 000PY10BAHUS;

pemars pacuy€THblE 3a7aud C SIBHO 33JaHHOM (PU3MUECKONM MOJAEINbBIO, HCIIONb3Ys
dbusznueckre 3aKOHBl M TPUHIMUIB, HA OCHOBE aHalHM3a YCIOBUS 3aJayd BBHIOMPATH
(bu3MYECKYI0 MOJIEIb, BRIACATH (PU3HUECKHUE BETMUUHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€
pelIeHusl, MPOBOAUTH pacu€Tbl U OLEHUBAaTh pEAIbHOCTh IOJIYYEHHOI'O 3HAYEHUs
($u3NYECKOIl BETMUYHHBI;

pelIaTh KAYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTMUECKH HEMPOTUBOPEUNBYIO LIETOUYKY
paccyXJIeHUM ¢ OMOPOI HAa N3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3UYECKUE SBIICHHUS,

UCIIONIb30BaTh MPHU pPEIICHHHM YYeOHbIX 3a7ad COBpPEMEHHBbIE HH(DOpPMAIIMOHHBIC
TEXHOJIOTHH I TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU U MIPEJICTABICHUs yueOHOU U
HaY4YHO-TIOMYJISIPHON MH(OpMAalMK, NOJYyYEHHOW W3 Pa3iNYHbIX UCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATH MOTYYaeMyIO HH(OPMAILIHUIO;

OOBSICHATh TPUHILUIBI JIEHCTBUS MAaIIWH, MNPUOOPOB U TEXHUUYECKUX YCTPOWCTB,
pa3inyaTh YCIOBHS UX 0€30MaCHOTO MCIIOJIb30BAHUS B IOBCEAHEBHON KU3HU;

OPUBOJUTH MPUMEPHI BKIIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHUE IPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

WCIIONIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHON KHU3HU IJIA
oOecrieueHus: 0€30MaCHOCTH P OOpAILIEHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOKWCTBAMM,
JUIS  COXpaHEHMsI 3/J0pOBbsi U COOJIOACHHS HOPM SKOJOIMYECKOIO IOBEJCHUS B
OKPYIKAIOIIEH CPELE;

paboTaTh B IpyHI€ C BBHINOJIHEHUEM pPA3IMYHBIX COLUANBHBIX POJEH, MIaHUPOBATH
paboTy TpyMIibl, palMOHATIBLHO PACTIPEAEIATh 00S3aHHOCTH U TUIAHUPOBATH JESITEIHLHOCTD B
HECTaHIAPTHBIX CUTYAIIMsX, aIeKBAaTHO OIICHUBATH BKJIA]] KaXI0T0 U3 YUaCTHUKOB TPYIIIHI B
pelieHre paccMaTpuBaeMon MpOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne /i P Konrpoabnbsie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubnnoreka IIOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnnoreka IIOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHUH https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
32 OCHOBBI TCPMOHHAMHKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [JOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 24

Pazpea 4.

IJIEKTPOANHAMHUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Bbubnuoteka LIOK
1 MEKTPOCTATHIA 10 ! ! https://m.eds00.ru/7f41bf72
[TocTosiHHBIM 31eKTpUYecKuil TOK. TOKHU B bubmmoreka [IOK
4.2 12 1 1
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PeszepBHoe Bpemst 2 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 4
11 KUIACC
KounuectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne /i P Konrpoabnbsie IIpakruueckue (itpp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchI
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHOoe noje. IJIeKTpOMarHuTHast 11 1 3 bubmuotexa [JOK
' WHTYKIIAS https://m.eds00.ru/7f41c97¢c
Hroro no pasneny 11
Pazaen 2. KOJIEBAHUSA U BOJIHBI
91 MexaHnyecKue U 3J1€KTPOMArHUTHBIE 9 1 bubnmnoreka [JOK
' Kosebanus https://m.edsoo.ru/7f41c97c
59 MexaHu4yecKkue U 3J1€KTPOMATrHUTHBIE 5 1 bu6muoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI crieNMaIbHON TEOPUHU
OTHOCUTEIBLHOCTH

3.1 4 1

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 4

Pa3znea 4. KBAHTOBASA ®U3UKA

4.1 DeMeHTHI KBAHTOBOU OITHKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 Crpoenme atoma 4 https://m.eds00.ru/7f41c97¢
bu6nuoreka [IOK
4.3 AToMHOE 51p0 5 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7

Htoro no pazneny 7

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Paznesn 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 O6o0m1aroniee MOBTOPEHUE 4 ﬁ;ﬁ?ﬁiﬁ)gﬁ}; £41097¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 7

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Nem/m  Tema ypoxa KosmmyecrBo yacos DJIeKTpOHHbIE HU(POBBIE
Bcero o0pa3oBaTe/bHbIE PeCypChl
1 ®usuka — Hayka o npupone. Hayunsie 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

MCTOABbI MTO3HAHUA OKPYXKAOUICTO MUpa

https://m.edsoo.ru/ff0c32e2

Ponb u mecTo pusuku B hopMupoBaHun

bu6mmoreka [JOK

2 €MEHHOH i
COBPEM HHOHUHaquOH KAPTHHET Mpipa’ B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITeIbHOCTH JTI0CH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCUTENBHOCTh MEXaHUYECKOTO bubnmoreka [JOK
nerokeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMepHOE NpSAMONIMHENHOE IBUYKEHUE bubmiorexa LIOK

P P A https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOIUHENHOE bubmmoreka [JOK
JIBHOKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE TTafieHune. Y CKOpeHue bubnnoreka [JOK
CcBOOOIHOIO Na/ICHUS https://m.edsoo.ru/ff0c39cc

7 Kpuponunelinoe nBuxeHuE. J[BrkeHHe bubnunoreka [JOK
MaTepUaIbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCUTENbHOCTH [anmuest.

8 Nuepumnaneubie cucremsl orcuera. [lepBriit Bubnuorexa LIOK

P P HeP https://m.edsoo.ru/ffOc3be8
3akoH HprotoHa
Macca Tena. Cuna. [IpuHnmn cynepno3unuu
9 cw. Bropoii 3akoH Hl;oTOHa ?11511 ’ Bubnuorexa LIOK
’ P . s https://m.edsoo.ru/ff0c3be8
MarepuaibHON TOUKU

10 Tpertwnii 3akon HeroTOHA 17151 MaTepHATbHBIX bubnmoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMHUpHOTo TAroreHus. Cumna bubnnoreka [JOK
TsKecTU. IlepBasg kocMHuueckast CKOpOCThb https://m.edsoo.ru/ff0c3d00

bu6mmorexa [JOK

12 Cuna octu. 3akoH ['yka. Bec Tena

ynpyr K https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. Koadduument tpenus. Cuina
P b P bu6mmoreka [JOK
13 COMPOTHUBIICHUS MIPU ABUKCHUU TEJA B

KHUOAKOCTH HUJIM Ir'a3€

https://m.edsoo.ru/ff0c3f76
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14

[TocrynarenbHOE U BpaljaTeabHOE
JBUKCHHUE a0COTIOTHO TBEPIOTO TEla.
MowmenT cuiisl. Ilnedo cunsl. YcioBus
paBHOBECHUSI TBEPIOTO TeNa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

15

NMnynsc MmaTepualbHONM TOYKHU, CUCTEMBI
MaTepuaibHbIX TOUYEK. IMIyibe cubl.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUYKEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

17

18

19

20

Pabota u momHoCTh cuibl. Kunernueckast
sHeprus mMarepuanbHOi Touku. Teopema 00
M3MEHEHUN KMHETHYECKOMH SHEPTHUn

[TorennmaneHas sHeprus. [lorennuanbHas
SHEprus ynpyro aehopMupoBaHHON
npyxuHsl. [loTeHumanbpHas sHeprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU

IloTeHnmanbHBIC U HENOTECHIIMAIbHBIE CUJIHI.

CBs3b pabOTHI HEMOTEHIIMAIBHBIX CUJT C
M3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTUU

JlaboparopHas pabdora «MccnenoBanue
CBSI3H pabOTHI CUIIBI C U3MEHEHHEM
MEXaHWYECKOM PHEPTUU Teja Ha IpUMepe
PaCTSHKEHUS PE3MHOBOTO KI'yTa

KonrtponsHas pabora o Teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUS B MEXAHUKE

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

bu6mmorekxa [ITOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBbIE TOJIOKEHUST MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABUKECHUS U B3aUMOJICHUCTBUS



https://m.edsoo.ru/ff0c41a6
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YyacTull BeuiecTsa. Moiesn CTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

Macca monekyn. KoauyecTBo BelecTsa.

23 [Tocrosnnas ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenscust
o5 Wneanbnsiii ra3 B8 MKT. OcHoBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomtoTHas TeMiepaTypa Kak Mepa
26 CpeIHel KHHETHYECKON SHEPTUU JBUKCHHUS bubnnoreka [JOK
MOJIEKYJI. YpaBHEHUE MeH ieneeBa- https://m.edsoo.ru/ff0c511e
Knaneiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas pabora «MccnenoBanue
28 3aBHCUMOCTH MEX/Yy MapaMeTpaMu
COCTOSIHUSI pa3peKEHHOI'0 Ta3a
29 N3omporeccsl B ueaqbHOM raze u ux bub6nuorexa [IOK
rpaduvecKoe mpecTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHss SHEpTUs TEPMOAUHAMUYECKOM
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.
30 KonnyectBo TemioTs! v pabora. Bubmmorexa LIOK
https://m.edsoo.ru/ff0c5952
BHyTpeHHss SHEpIrHs 0JHOATOMHOTO
UJealIbHOTO Ta3a
31 Buasl Tenonepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0c5c36
VY aenbHas TETIOEMKOCTH BEIIIECTBA.
32 KommrdecTBo TEI0TH MPH TeTIonepeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢36
AmabaTHBIN MpoIecc
33 IlepBblil 3aKOH TEPMOAVMHAMUKH U €T0 bubnuoreka [IOK
IIPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc
34 HeobOpatumocTh MporeccoB B MpUPOIE. bubmuorexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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Bropoii 3aKk0H TepMOIMHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun nevicteus u KII1/ TermoBoi

bubmuorexa [JOK

3 MaIlWHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KI1/{
37 DKOJOrH4ecKHe MpoOIeMbl
TETUIODHEPTCTUKHI
38 O606maromuit ypok «MouekynsipHas bubnmoreka [JOK
¢usuka. OCHOBBI TEPMOIUHAMUKHI https://m.edso0.ru/ff0c6938
KonTponbhast padota no teme
39 «MonexynsipHas ¢puznuka. OCHOBBI Bubmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)
40 [TapooGpa3oBaHue U KOHICHCAIIUS. bubnnoreka [JOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63h6
41 AOGCOIIOTHAS 1 OTHOCUTENbHAS BIAKHOCTh bubmmoreka [JOK
BO3ayxa. Hacellennslit nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuoreka [JOK
KpuCTaJIoB. JKnuakne KpucTasuibl. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [TnaBnenue u kpucramum3anus. Y aenbHas bu6mmoreka [JOK
TertoTa rmasneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubmuoreka [JOK
44 YPaBHEHHE TENI0BOrO bananca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aus Tell. DINEKTPUISCKUN 3apsi. bubnmoreka [JOK
JIBa BuJa AIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHUKY, TUINEKTPUKH U
46 H(I))JIYHpOBOI[HI/IKI/I. 3aK(I))H COXpaHEHHUs bubnmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa
47 B3anmopeiicTBue 3apsanoB. 3akon Kymona. bubmuorexa [JOK

ToueuHblil dJIEKTPUYECKUN 3apsi]

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

Hanpsik€HHOCTB 3JIEKTPUYECKOTO MOJIS.

48 [IpuHUHMI CyNIEpIO3UIIUU IIIEKTPUUECKUX bubmmorexa [TOK
o N https://m.edsoo.ru/ff0c6df2
nosnei. JInHun HanpsKEHHOCTH
PaboTa cuit 31eKTpoCcTaTHuecKoro moJsl. bubnuoreka [JOK

49
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U TUANIEKTPUKH B

50 3J1I;KTpI([)CTaTquI([:K0M nonIe. bubmmorexa [JOK

https://m.edso0.ru/ff0c7018
JysnexkTpuueckas IPOHULIAEMOCTh
i bubmmoreka [JOK

°1 ueiTpodmrocts. Konaercarop https://m.edsoo.ru/ff0c7126

59 DNeKTPOEMKOCTD IIJIOCKOT0 KOHAEHCATOpa. bubmmoreka [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0

53 JlaboparopHas pabora "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa'

[TpuHIMnI neiCTBUS U IPUMEHEHNE

54 KOH/JIEHCAaTOPOB, KOMMMPOBAJIBHOTO anmnapara,
CTPYHHOTO TIPUHTEPA. DIIEKTPOCTATHUECKAS
3amuTa. 3a3eMJIeHHEe FIEKTPOopruOopoB
DNEeKTPUYECKUI TOK, YCIOBHS €r0

55 cymectBoBanus. [locrosunsiii Tok. Cuina
toka. Hanpsbxenue. ConporuBienue. 3akoH
Oma 1t yyacTka 1enu
[TocnenoBarenvHOE, MapaIeNbHOE,

56 CMENIaHHOE COEUHEHNE TPOBOIHUKOB. bubnmoreka [JOK
JIaGoparopHas pabota «3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEJIMHEHUS PE3UCTOPOBY»

57 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. bubnuotexa [JOK
3akoH Jxoynsa-JIenna https://m.edso0.ru/ff0c7838
3akon Oma Mi[ MOJTHOU (3aMKHYTOM) BuGmorexa [LOK

58 anekTpudeckoi renu. Koportkoe

3ambikanue. JlaboparopHas pabora

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c6df2
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«H3mepenne DJ1C ucTOYHMKA TOKA U €r0
BHYTPEHHETO COIIPOTUBIICHUS»

Peseprubiil ypok. KonTpoabsHas padora 1o

bu6mmoreka [JOK
59 Teme "DnekrpoauHamuka" / Beepoccuiickas
oA P https://m.edso0.ru/ff0c8c56
npoBepouHas paboTa
50 O6006maronuit ypok «IeKTpoJuHAMHUKa / bubnmoreka [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs TPOBOJAUMOCTH TBEPABIX
61 METaJUIOB. 3aBUCUMOCTb COITPOTUBJICHHS
METaJUIOB OT TEMIIEPaTypHI.
CBepXnpoBOIMMOCTD
62 DnexTpuueckuil Tok B Bakyyme. CBoiicTBa
ANEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U
63 MpUMecHas MpoBouMocTh. CBoiicTBa p—N- bubmorexa [IOK
P P ' https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
DNEeKTPUUECKUN TOK B paCTBOpPAX U
64 pacriaBax >JIEKTPOJIUTOB. bubnnorexa [JOK
DNEeKTPONUTHYECKAs JUCCOLIUALIMS. https://m.edsoo.ru/ff0c82ba
OneKTponaun3
DNEeKTPUUYECKHUI TOK B razax.
. . bubnuoreka [JOK
65 CaMocCTOsATENbHBINA U HECAMOCTOS TENbHBIT
https://m.edsoo.ru/ff0c84ae
pa3psa. Moinnus. [1nazma
DneKTpuYecKre MpuOOpHl M YCTPOMCTBA U
66 UX T ?KTquCKoei I/Il\feHeHI}/]Ie I1)'1 aBUJIa bubmorexa HOK
p p 1P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
KonTponbhas pabota no teme
67 «Onekrpocraruka. [locTosHHBIN bubnmoreka [JOK
AJIEKTPUYECKUM TOK. TOKM B pa3iIuyHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
68 PesepBHeIil ypok. O600maromuii ypox mo bubnmoreka [JOK



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
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temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
11 KIIACC
KosnuuyectBo 4yacos
No /i Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE

IlocTosTHHBIE MAarHUTEI K UX

Bcero

o0pa3oBaTebHbIE PeCypChl

1 B3aumoieiictBue. MarautHoe nosie. Bektop 1 bubmuoreka [JOK
MarHuTHON MHAYKIUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTYKIAH
MarsuTHoO€ 1oJjie TPOBOTHUKA C TOKOM.

2 OmnsIT OpcTena. BzauMmoneiicteue 1 buGnnorexa [IOK

P i https://m.edsoo.ru/ff0c98fe

MIPOBOTHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 bubnmoreka [JOK
MAarHUTHOTO MO KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK

4 ¢ Tokom. Cuna Ammnepa. JlabopaTopHas 1 bubnmnorexa [JOK
pabora «lccnenoBanue aeMcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOMY
JleicTBME MarHUTHOTO TOJISI Ha

5 BHK s 3apsoKeHHyro yacTtuity. Crma 1 bubmorexa HOK
ABIDIYTIYIO p o my: https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pa6ora cuinsl Jlopenua
DOnekTpomMarauTHas HHAyKIus. [loTok

5 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHJYKIWU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu dapanes

7 JIaGopartophas pabota «lccnenoBanue 1 bubnuorexa [JOK
SIBJIEHUSI DJIEKTPOMArHUTHOW UHIYKIUID) https://m.edsoo.ru/ff0cal50

3 NHnykTUBHOCTD. SIBIEHNE CAMOUHIYKIIVH. 1 bubnmoreka [JOK

OJIC caMOMHAYKIIMUA. DHEPTHUS MArHUTHOTO

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c8f6c
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10

11

ITOJIA KaTyIIKU C TOKOM. QHGKTpOMaFHI/ITHOG
I10JIC

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
3J€KTPOMArHUTHI, JIEKTPOABUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHJIYKIIMOHHAs T1€Yb

O6o0maromuii ypok «MarauTHoe moJie.
DNEeKTPOMarHuTHAs WHIYKIIHS)
Kontponbnas padota no teme «Marautnoe
noJie. DNeKTPOMarHuTHasE MHAYKIUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

bubmuoreka [JOK
https://m.edsoo.ru/ffOcad58

12

CB000O1HBIE MEXAHUYECKHE KOJICOAHNUS.
["apmonundeckue kojicOanus. Y paBHEHUE
rapMoHuuYecKkux kojedbanuii. [IpeBpaienue
SHEPrUHU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota «lccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MATBIX KOJIeOaHUi
rpys3a Ha HUTH OT OAJIMHBI HUTU U MAaCChbl
rpy3a»

14

Konebarenbublit KOHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIC KOJIcOaHUs B
HJCTLHOM KOJIeOaTeThbHOM KOHTYPE.
AHAJIOTHS MEXKy MEXaHHUYSCKUMHA U
3JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

16

®opmyna TomcoHa. 3aKOH COXpaHEHHUs
SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM
KOHTYpE

IIpencrasnenue o 3aTyxaromux
Kosie0aHusAX. BbIHYXIeHHbIE MEXaHUYECKHE
kosebanus. Pezonanc. BeiHyx1eHHbIE
JIEKTPOMAarHUTHbIE KOJIeOaHUsI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86
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IlepemenHsbIit Tok. CUHYCOUJAJIBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO

bubmuorexa [JOK

17
TOKa. AMILTUTYIHOE U ICUCTBYIOIIICE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIBI TOKA M HAIMPSHKEHUS
18 Tpancdopmarop. [IpousBoacTso, nepegaya
1 IOTpeOICHUE IICKTPUUECKON SHEPTUN
YCTpoHCTBO U MPaKTHYECKOE MPUMEHEHUE
19 AJIEKTPUYECKOTO 3BOHKA, Te€HEepaTopa bubmorexa HOK
p > PaTop https://m.edsoo.ru/ff0cc324
MEPEeMEHHOT0 TOKa, JJMHHIA 3JIeKTpornepeaad
DKOJIOTUYECKHE PUCKU TIPU TTPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
ANEKTPOIHEPTHH B MMOBCEAHEBHOMN KU3HU
MexaHn4uecKre BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubmmorexa [IOK
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeynblie ¥ MPOIOJIBLHBIE BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnunoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNeKTPOMarHUTHHIE BOJHBI, X CBOMCTBA U bubnunorexa [JOK
ckopocTs. IlIkana 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIHITBI paTUOCBSI3U U TEJICBUICHHUS.
Pa3ButHe cpencts cBsa3u. Pagnonokanus
o5 KonTponbnas padora «Konebanus u bubmuorexa [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeitHOE pacpocTpaHeHHE CBETa B
26 oxHOpoaHON cpee. ToueuHbIii HCTOYHUK bubmorexa [IOK
P pese. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [TocTpoeHue n3o0pakeHut B bubmmorexa [OK
’ P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
28 [Ipenomnenue cBera. [lonHOE BHYTpEeHHEE bubmuorexa [JOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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oTrpaxxeHue. IIpenenbHbIN yroil mojaHoro
BHYTPEHHETO OTPAKEHUS

JlabGopaTopHas paborta «3mepeHnue

https://m.edsoo.ru/ff0cd7f6

bu6mmoreka [JOK

29
MOKa3aTesisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunzsl. [locTpoenue n3o0pakeHuil B THH3E.
30 ®dopmysa TOHKOH JIMH3BL. Y BeTUYeHHE bubmorexa LIOK
pMY ’ https://m.edsoo.ru/ffOcddle
JIUH3bI
31 JlaboparopHas padora «MccnenoBanue
CBOMCTB M300paXCHUH B JIMH3AX»
Hucnepcus cBeta. CrokHBIN cocTaB 06e10ro
32 ceeta. L[er. JlabopaTopHast pabora
«Habnronenue aucnepcuu cBeTa
33 Wntepdepennus creta. Judpaxius creta. bubmmoreka [JOK
Judpakiontas pemeTka https://m.edsoo.ru/ffOced22
[TonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
34
[Tonsapwuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOMCTBA U
YCIIOBHSI UX 0€301MacHOTO IPUMEHEHHUS
I'paHuUIBl MPUMEHUMOCTH KJIaCCUYECKOM
36 MlzxaHI/IKI/I pHOCT JIaThl CIEUATbHON bubamorexa [OK
] 4 B https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTU
37 OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. bubnuotexa [JOK
3ameIEeHHE BPEMEHU U COKPAILEHUE JJINHBI https://m.edsoo.ru/ffOcfa42
OHeprust ¥ UMIYJIbC PENSTUBACTCKON
38 gacTHIEL. CBSI3b MAacChI C DHEPTHEH 1 bubmorexa LHOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TIOKOS
39 KontponbHas padora «OnTrka. OCHOBBI bubmuorexa [IOK
CIELUAJIbHON TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubnnorexa [JOK

UMIYNbC (HOTOHA

https://m.edsoo.ru/ffOcfel6
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OTkpeiTHE U UccrenoBanue Gotorddexra.

but6mmoreka [JOK

41
OneiTel A. I'. CTroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHeHHE
42 OiiamreliHa st pororddexra. «KpacHas bubmorexa HOK
g FBP https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 Hasnenue ceeta. Onbitol I1. H. JIeGenena. bubnmoreka [JOK
XUMHYECKOE IEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPAKTUYECKOE
44 npuMeHeHne: (OTOIIEMEHT, (POTOJATUHK,
coJIHEeUHas OaTapesi, CBETOIUO]]
45 Pemenue 3amad mo reme «1EMEHTHI bubmuoreka [JOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mopnenb atoma Tomcona. OmBITEL
46 Pezepdopaa mo paccessHuio 0-4acTu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojens aToma
bu6mmoreka [IOK
47 IToctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
H3nydeHue U moriomeHue GOTOHOB IIPU
48 e ey)?o € aToMa ¢ OJHOTO (bOBHSI 3HeerH bubmorera [JOK
pexon N g P p https://m.edsoo.ru/ff0dOafa
Ha Apyroil. Bunsl criekTpoB
BosmoBele cBoiicTBa YacTHIl. BOITHEI e
49 Bbpoiinsa. KopnyckynisspHO-BOITHOBOMI bubnnoreka [JOK
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy4eHUe
OTKpBITHE paTHOAKTUBHOCTH. OMBITHI
50 Pezepdopaa mo onpeaenennio cocrara bubnmorexa LOK
paop p https://m.edsoo.ru/ff0d0fd2
PaMOAKTUBHOTO U3TyYCHHS
CsoiicTBa anb(da-, 6era-, raMma-U3Iy4eHuUs.
51 BrustHue pagnoakTHBHOCTH Ha KUBBIE
OpraHU3MBbI
52 OTKpbITHE IPOTOHA U HEUTpPOHA. M30TOMBI. bubnuorexa [IOK
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Anwpa-pacniag. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["amma-
U3ITy4YeHUE

https://m.edsoo.ru/ff0d1162

53

54

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakmu. SnepHsiit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, SKOJIOTUYECKHUE ACTIEKThI
SIIEPHOM YHEPTETUKH

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
MO3UTpOHA. MeToibl HAOMIOACHUS U
PErucTpanyy 3JIEMEHTAPHBIX YACTHII.
Kpyrusiit cton «®@yHaaMeHTanbHbIe
B3anMOJIeicTBUSA. EquHCTBO (hr3mueckoi
KapTUHBI MUPay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmuorexka [JOK
https://m.edsoo.ru/ff0d0e38

55

Otansl pa3BuTHs actpoHomuu. [IpuknagHoe
Y MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Bun 3Bé3HOTO HEbAa.
Co3sBesnus, spKue 3BE3/1bl, TUIAHETHI, UX
BuauMoe asmxkenue. ConHeuHas cucTeMa

56

57

58

59

Comnune. ComHeyHast akTUBHOCTE. McTOUHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3bI ITIaBHOM ITOCIIEA0BATEIILHOCTH.
Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU 1
sposrronny CoJiHIa U 3BE3

Muineunsiii Ilyre — Hamma 'anakTuka.
ITonoxxenne u nBuxenne CosHLa B
lNanaktuke. 'anaktuku. YE€pHbIE NBIPHI B
SIpax rajJakTHK

Bcenennas. Pas0eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.



https://m.edsoo.ru/ff0d1162
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MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

62

63

64

KonTponbHas padoTta «1eMeHTBI
aCTPOHOMHUU U aCTPOPHUIUKI

O6o0maromuii ypok. Pois ¢puszuku u
ACTPOHOMUHU B S3KOHOMHUYECKO,
TEXHOJIOTUYECKOM, COIMAIbHON 1
ITUYECKOH cdepax AesaTeTbHOCTH YeTIOBeKa

O606matomuii ypok. Poib u Mecto pusmku
Y aCTPOHOMHUH B COBPEMEHHON HAy4YHOU
KapTUHE MHpa

O6o6maromuii ypok. Pois ¢pusnyeckoit

Teopuu B ((OPMUPOBAHUHU TIPE/ICTABICHUI O
¢bu3nueckoil kKapTuHe MUpa

65

Oo6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 0011IEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUH O
npupose

66

67

68

PesepBHbIil ypok. MarautHoe noie.
DneKTpOMarHuTHas UHAYKLNS

PesepHbIitl ypok. OnTrka. OCHOBBI
CTHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

Pezepnsiit ypok. KBanroBas ¢usuka.
DeMeHTBl aCTPOHOMHUU M aCTPOPHUIUKU

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI Cpe/Hero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha NpUMEpax pojib U MecTo (QU3MKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U

TEXHOJIOTMH, B IPAKTUYECKOM IEATEIBHOCTH JIFOACH

10.2

10.3

104

Y4uuThIBaTh  TPAaHHUIBl TPUMEHEHUS  U3YYCHHBIX  (PU3MYECKHX  MoJeneit:
MaTepualibHasi TOUKa, HHepLUalbHas CUCTeMa OTCuéTa, abCOIIOTHO TBEPOE TEIIO,
UJCAIBHBIN Ia3; MOJEJIN CTPOEHUS ra3oB, )KMIKOCTEH M TBEPIBIX TE€J, TOYCUHBIN

AIIEKTPUYECKUH 3apsi] — IPU pelIeHUH (PU3NUECKUX 3a7a4

Pacno3naBaTh ¢u3uyeckue siBiIeHUsS (IpOLECCh) M OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU CTPOEHHUS BEIIECTBA U
ANEKTPOJUHAMUKHU: PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE
JBUKEHHE, CBOOOJHOE MaJeHUe Tell, JBHUKEHHE 110 OKPYKHOCTH, HHEpLus,
B3auMozeicTeue Tei; AudPy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHHUE KUJKOCTEH
U TBEPABIX Tel, HW3MEHeHue oObEéMa Ten NpU HarpeBaHuu (OXJIAXKICHUH),
TEIUIOBOE PABHOBECUE, UCIIAPEHUE, KOHACHCALUs, [IIaBJICHUE, KPUCTAIIIN 3aLl1s,
KHMIIEHHE, BJIAKHOCTh BO3/yXa, MOBBILIECHUE JABJICHUS Ia3a IPU €ro HarpeBaHUU
B 3aKpbITOM COCYyJE, CBSI3b MEXIYy IapaMeTpaMH COCTOSHHs Tra3a B

H3o0Iponeccax; SJICKTpUu3auus T, B3aUMO/ICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, HCMONb3ys (U3NYECKUE BEITHUYMHBL:
KOOpJIMHATA, IyTh, IEpEMEUICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
VUMITYJIBC Te€Jla, KWHETHYECKasi YHEPrus, MOTCHUUAIbHAs DYHEPIUs, MEXaHUYEeCKas
paboTa, MexaHWYecKas MOIIHOCTb; IPH ONUCAHUU MPaBUIBHO TPaKTOBATh
(Gu3NYECKUN CMBICI HUCHOJB3YEMBIX BEJIMYHMH, WX OOO3HAYEHUS U €JAMHMUIIBI,
HaXOJUTh (YOPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO (DU3MUECKYIO0 BEIMYUHY C JPYTHMMHU

BCINYHNHAMH

10.5

OnwuceiBaTh H3YYCHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIJIOBBIE SIBICHUSA,
UCTIONB3ysl (U3MYECKUE BEIUYMHBI: JaBIIGHHE Trasza, TeMIleparypa, CpemaHss
KMHETUYEeCKasi SHEPTUSI XaOTHUYECKOI0 ABUKEHUSI MOJIEKYII, CpeAHEKBaApaTUUHAs
CKOpPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA JHEprus, pabora rasa,
KO3(QGUIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JIBUTATENs; TPH ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3UUYECKHH CMBICH UCIHOJB3yeMbIX BEIMYUH, WX
0003HaUECHUS W EIAWHHIIBI, HaXOJUTh (OPMYIBI, CBS3BIBAOIINE JTaHHYIO

(bu3NYECKyI0 BEIMUYHUHY C IPYTUMHU BEJIMUYMHAM




10.6

OnucelBaTh U3YyYEHHBIE AJIEKTPUYECKHE CBOMCTBA BELIECTBA U DJIEKTPUYECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONIBb3Ysl (PU3NYECKUE BEITUUMHBI: 3JIEKTPUUYECKUHN 3aps,
3JIEKTPUYECKOE T0JIE, HAPSKEHHOCTD MOJIsA, TOTEHIMAN, Pa3HOCTh MMOTEHIMAJIOB;
OpY OINWCAHUM TIPABWIIBHO TPAKTOBaTh (DU3UYECKUNA CMBICI HCIIOIb3YEMbIX
BEJIMYMH, MX OOO3HAYECHUS WM EAMHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE

JaHHYI0 (PU3UYECKYIO0 BETUUYHUHY C JPYTMMH BETUYUHAMU

10.7

10.8

10.9

AHATM3UPOBATh (PU3MYECKUE TMPOILECChl U SIBICHHS, WCHONB3Ys (u3uveckue
3aKOHBI ¥ MPUHIHUIIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHS MEXaHWYECKOW SHEPruu, 3aKOH COXPAHCHHS WMITYJIbCa,
MPHUHIAIT CYMEPIO3UIINN CHJI, TPUHIUI PABHOMNPABUS HWHEPIHAIBHBIX CHCTEM
0oTCcu€Ta; MOJICKYJISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHCH KMHETHYSCKON SHEPrUu TEIUIOBOTO JBHMKCHHUS MOJICKYJ C
a0COJIIOTHOW TeMIepaTypoil, MEepBbId 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHCHUS
JIEKTPUYECKOTO 3apsna, 3akoH KylloHa; mpu 3TOM pa3indaTh CIIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCJIOBUS (TPaHMUIIBI,

00J1aCTH) TPUMEHUMOCTH

OOBSICHATE OCHOBHBIE IMPpHUHIOMUIIBI ,HeﬁCTBHH MallvH, HpI/I60pOB U TCXHHUYCCKUX
YCTpOﬁCTB; pa3indaThb yCJI0OBUA UX 0€30I1aCHOI0 HMCIOJIL30BAHHUS B HOBCGﬂHeBHOﬁ

KHU3HU

BBINOIHATE 9KCIEPUMEHTBI 110 UCCIICIOBAHUIO (PU3HUECKUX SBJICHUN U TPOIIECCOB
C HUCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUI; NPU 3TOM (HOPMYIUPOBAThH
npo0OiieMy (3a7ady) ¥ THIIOTE3y y4eOHOro 3KCIIEPUMEHTa, COOMPATh YCTAHOBKY U3

MPEAJIOKCHHOTO 060py,Z[OBaHI/I}I, IMPOBOAUTDH OIIBIT U (I)OpMy.]'II/IpOBaTB BBIBOBI

10.10

10.11

OCYH_IGCTBJ'ISITB IPpAMBbIC U KOCBECHHBIC U3MCPCHUSA (bI/ISI/I"IeCKI/IX BCJIMYUH; IIPpU 3TOM
BLI6I/IpaTI> ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U HUCIIOJIB30BAaTh U3BCCTHBIC MCTObI

OILICHKH MTOTPEIIHOCTEN N3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH MEXy (PU3MUECKUMH BETMUMHAMHU C UCTIOIb30BAHUEM
OpsIMBIX M3MEPEHMH; TMpPU ATOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCUPOBAThH
pe3yNbTaThl MOJIYYEHHON 3aBUCHUMOCTH (PM3MYECKUX BEJIMYUH B BHJE TAOIUI U

Fpa(bI/IKOB, ACJIaTh BbIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

10.12

Cobmoiate mpaBuia 0€30MacHOTO TpyAa NpU TPOBEACHUM HCCIEAOBAaHUN B
pamMKax yd4eOHOro »SKCIEePUMEHTa, Yy4eOHO-UCCIIEIOBATETLCKON M MPOEKTHOMN
JESATETLHOCTH C MCIOJb30BaHUEM H3MEPUTEIBHBIX YCTPOWCTB H JIa0OPaTOPHOTO

00opyIoBaHUS

10.13

10.14

Pemate pacuérHpie 3aaun ¢ SIBHO 3aJaHHON (U3MYECKOW MOJENbIO, MUCTIONb3YS
(dbu3uYecKue 3aKOHbI U TIPUHIIMIIBEL, HA OCHOBE aHaJIM3a YCIIOBHSI 3a/1a4d BHIOUpATh
buU3NYECKyI0 MOJeNb, BBIACNATh (U3MYECKHE BETUYMHBI U (OPMYIIBI,
HEOoOXOoauMBIC ISl €€ pellleHus, MPOBOAUTHh PACUYETHl U OIEHUBATH PEAbHOCTH

MOJIyYEHHOT0 3Ha4YeHHUs (PU3HMUECKON BEITMUNHBI

Pemrate kadecTBEeHHBIE 3aga4u: BBICTpaWBaThb JIOTUYCCKU HCEIIPOTUBOPCUMUBYIO




LIENIOYKY PACCYXIECHUH C ONOpPOM Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H

bu3nvecKue IBICHUS

10.15

10.16

Hcnonp3oBath mpu pemieHHH y4eOHBIX 3a/ad4 COBPEMEHHBIE HH(OpMAaIMOHHBIC
TEXHOJIOTUH JUIS TOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U MPEACTABICHUS
y4eOHOIl W Hay4yHO-TONYJISpPHOW HMH(POpPMALUKU, MOIYYEHHOW W3 pa3IMYHbIX
UCTOYHUKOB; KPUTUYECKH aHATU3UPOBATH MOJTydaeMyro HH(pOpMaIuio

[IpuBoauTH TIpUMEpPHI BKJIaJa POCCUHCKUX M 3apyOECKHBIX YUYEHBIX-(DM3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE IIPOLECCOB OKPYXAIOUIEr0 MHpa, B pPa3BUTHE

TEXHUKH U TEXHOJIOTHI

10.17

10.18

Hcnonn3oBarh TCOPCTUUCCKHUEC 3HAHHA I10 (1)I/ISI/IK€ B HOBCGHHGBHOﬁ JKU3HU I
oOecrieueHHs 0€30MacHOCTH MpU OOpallleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3/10POBbS U COOJIIOJICHUS HOPM HKOJIOTMYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH cpeae

PaGotath B rpymme C BBINOJHEHHEM Pa3JIMYHBIX COLUAJIBHBIX POJICH,
IUIAHUPOBATH PabOTy TPYIIBI, PAMMOHAILHO PACHPEACNATh OOS3aHHOCTH U
IJIAaHUPOBATH JIEATENLHOCTh B HECTAHIAPTHBIX CUTYaIIUsIX, a[eKBaTHO OLIEHUBATh

BKJIa[l Ka’KA0TI'0 U3 YHaCTHUKOB I'PYIIIIBI B PECHICHUC paCCManI/IBaeMOﬁ Hp06HeMI>I

11 KITACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001mero 00pa3oBaHus

111

11.2

11.3

JleMoHCTpUpOBaTh Ha HOpUMEpax posib U MecTo (UMK B (POpMHUPOBAHUHU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU H
TEXHOJIOTHH, B INPAKTUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U E€IAUHCTBO

¢bu3nUecKoil KapTHHBI MUpa

Y4uTHIBaThH rpaHullbl IPUMCHCHHUA NU3YYCHHBIX (1)I/I3I/I‘IGCKI/IX MOJEJIe: TOYCUHBIN
BHGKTpI/I‘leCKI/Iﬁ 3apsan, sACpHad MOACIb aTOMA, HYKJIOHHAd MOACJIb ATOMHOTO SApa

IpU pelieHnn GU3NYECKuX 3a1a4y

PacnioznaBate ¢uznueckue sBieHUs (Tpolecchl) U OOBSACHATH MX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKH ¥ KBAHTOBOH (DM3UKH: JIEKTPUIECKasi IPOBOJAUMOCTH,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBHS TOKa, B3auMOJeHcTBUE
MarHuTOB, DJJIEKTPOMAarHUTHAs WHIYKIUS, JEHCTBME MArHUTHOTO TIOJS Ha
NPOBOTHUK C TOKOM M JBIDKYIIUICS 3apsii, SJIEKTPOMarHUTHBIE KOJeOaHUsS M
BOJIHBI, TPSIMOJIMHEHHOE paCIpOCTpPaHEHHE CBETa, OTPaXKCHHE, IPEIIOMIICHHE,
uHTephepeHys, Iudpakius W MOIIpU3aIMs  CBeTa, JUCHEepPCHs CBETa,
dorornekrpudeckuii 3pdext (hotorddekr), cBeToBOE AaBleHNUE, BOSHUKHOBEHHE

JIMHENYaToro CIICKTpa aTroMa BOJOpOJa, CCTCCTBCHHAsA W HCKYCCTBCHHAas




pPaanoOaKTUBHOCTDb

11.4

115

OnuceIBaTh HU3YUCHHBIC CBOICTBa BEUIECTBA (BHGKTpI/I‘{CCKI/Ie, MAarHuTHBIC,
OIITUYECKUE, DIIEKTPUUYECKYIO MIPOBOAUMOCTD pa3sIuYHBIX cpen) 5
AJIEKTPOMArHUTHBIE SIBICHUS (TIPOLIECCHI), HCIOJIBb3YsA (PU3NYECKUEe BEIMYMHBI:
ANEKTPUYECKUIN 3apsf], CHJIa TOKa, JJIEKTPUUYECKOE HAMpsHKEHHE, SJIEKTPHUECKOe
COMPOTHBIICHUE, pPa3HOCTh moTeHmuanos, JJ[C, pabora TOka, WHAYKIHS
MarHUTHOTO moJisg, cuia Awmmepa, cuia JlopeHna, MHAYKTUBHOCTh KATYILKH,
SHEPrusl JIEKTPUYECKOT0 W MArHUTHOIO IOJIEH, MepHoJ] U 4acToTa KojeOaHuil B
KoJIe0aTeJIbHOM KOHTYpe, 3apsii M CHiIa TOKa B IIPOIECCe TapMOHUYECKUX
AJIGKTPOMATHUTHBIX KoJeOaHui, (OKYCHOE pacCTOSIHHE W ONTHYeCKas CHuiia
JIMH3BI; ITPU OINMHMCAHUU MIPABUJIBHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/1ﬁ CMBICJI UCITOJIb3YCMBIX
BEJIMYMH, MX OOO3HAYEHHUS W EJAMHHUIIBI; YKa3blBaTh (DOPMYIbI, CBSI3bIBAIOIINE

JAaHHYIO (1)I/I3I/I‘16CKYI-O BCJIMYNHY C APpYTHUMHU BCINYNHAMU

OnuceiBaTh  HM3y4YEHHBIE KBAHTOBBIE SIBICHUS W IIPOLIECCHI, HCIONIb3YS
¢u3nuecKue BEIMYHUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETAa, PHEPIUs M HMMIYJIbC (DOTOHA, MEpHOJ IOJaypaclajga, dYHEPrus
CBSI3M aTOMHBIX S1€p; IPU OMUCAHUU MTPABHIIBHO TPAKTOBATh (PU3NUECKUI CMBICI
UCIOJIb3yeMbIX BEIMYMH, UX OOO3HAYEHHS W €IUHUIIBI; YKa3blBaTh (OPMYJIBL,
CBSA3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIUMYMHY C JPYTMMHU BEJIMYMHAMU,

BBIYHCJIATH 3HAYCHUC (1)I/I3I/I‘-I€CKOI71 BCIINYUHBI

11.6

AHanm3upoBath (U3NYECKHUE TPOIECCH W SBICHHSA, HUCIONB3YS (U3NYECKHE
3aKOHbBI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI [TOCIIE0BATEIBLHOTO U MapalIeIbHOTO
COEIMHEHUS NPOBOJAHMKOB, 3aKoH J[xoyns — JleHna, 3aKOH 2J€KTpOMarHUTHOM
WHAYKIIMH, 3aKOH MPSIMOJMHENHOIO pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHEeHUEe DWHIITEeHHa it GpoTodddexra,
3aKOH COXpPaHEHHUs SHEPIMH, 3aKOH COXPAHEHMsI MMIYJbCa, 3aKOH COXpPaHEHHUS
3JIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHEHUsI MacCOBOI'0 YMCIIA, IOCTYNAThl bopa,
3aKOH  paJMOaKTUBHOIO  paclajga; Mpu 3TOM  pPa3IMyaTh  CIOBECHYIO
(GOopMyIHpPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BhIpaK€HUE U yCIOBUs (IpaHHULIbI,

00acTH) IPUMEHUMOCTH

11.7

Onpenens[TL HaIlpaBJICHUC BCKTOPAa MHAYKIWHW MArHMTHOI'O IIOJISA ITPOBOJHHUKA C

TOKOM, CHJIbI AMnepa " CHUJIbI HopeHua

11.8

Ctpouth U ONHUCHIBaTh M300pa’KE€HUE, CO3[1aBAEMOE IJIOCKHM 3€pKalloM, TOHKOM

JIMH301

11.9

BBINIONHATE SKCIIEPUMEHTHI TIO UCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U MPOIECCOB
C HCIIOJIb30BAaHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHUI; MPHU 3TOM (HOPMYIUPOBATH
npobnemy (3a7ady) U THIOTE3y y4eOHOTO dKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3

MPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

11.10

OcyHIeCTBJ'ISITI) IpsAMBIC 1 KOCBECHHBIC U3MCPCHUA (I)I/ISI/I'-ICCKI/IX BCJIIMYMH, IIPU 3TOM

BI)I6I/IpaTI) OINTHMAIBHEINA c10CO0 HU3MCPCHUA U HUCIIOJIB30BAaTh M3BCCTHBIC MCTOBI




OLICHKH ITOTPELIHOCTEN U3MEPEHUN

11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (U3MYECKUX BEJIWYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUi; TpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHUPOBATH PE3yJIbTaThl
IOJy4EHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaONMIl U IpadUKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCIECA0OBaHUA

Cob6mronaTe mpaBuiia 0€30MacHOr0 TpyJda IMPU MPOBEIACHUU HCCICIOBAHUN B
paMKax Y4eOHOro H3KCIIEpUMEHTa, Yy4€OHO-MCCIIEIOBATEIbCKOM M NPOEKTHOU
JESATETLHOCTU C UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO

00opy0BaHUS

11.13

Pematp pacuérHbie 3amaun C SIBHO 33JaHHOW (DPU3MUECKON MOMEINBIO, MCIONb3Ys
duznyecKkue 3aKOHbI U MPUHIUIIBL, HA OCHOBE aHajN3a YCJIOBHUS 33Ja4u BHIOMpPATh
busznyecKkyro MoJeNnb, BbLACHATH (U3MYECKHE BEIUYMHBI U (OPMYIIBL,
HEOOXOAUMBIC I €€ PEIICHHs, MPOBOJUTHh PACUEThl U OILIEHUBATh PEATHHOCTD

MOJIyYEHHOT'0 3Ha4Y€HUs (PU3UUECKON BEIMUUHBI

11.14

11.15

Pemate kauecTBEHHBIC 3aaa4u: BbBICTpauBaThb JIOTUYCCKU HCIIPOTUBOPCUMUBYIO
HOCIIOYKY paccymneHHﬁ C OHOpOﬁ Ha H3YUYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTU U

q)HSI/I‘leCKI/Ie SBJICHHUA

Hcnonb30BaTh NMpH pelIeHUH Y4eOHBIX 3aJad COBpPEMEHHbIE HH(OpMAIMOHHBIE
TEXHOJIOTHM JUIsl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIPETAUU U MIPEACTaBICHUS
y4eOHOH W Hay4YHO-TIOMYJSPHOW WH(POPMALUHU, TOIYYEHHOW W3 Pa3IMYHbBIX

HMCTOYHHUKOB; KPUTUUYECKH aHAJIM3UPOBATH MOJTy4aeMyro HH(pOpMaInio

11.16

OOBSACHATh NMPUHLIMIIBI JEUCTBUS MallUH, NPUOOPOB U TEXHUYECKUX YCTPOICTB;

pasiindaTth yCJIOBUA UX 0€30IaCHOT0 HCIIOIL30BaHUS B HOBCCHHGBHOﬁ KU3HU

11.17

11.18

[IpuBonnTh HpUMeEpHl BKJIaJAa POCCUMCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPY)KAIOLIET0 MHpa, B pPa3BUTHE

TEXHUKHU U TEXHOJIOTHH

Hcnonb30BaTe TeOpeTHYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HH IS
oOecrieyeHnss 0€30MAaCHOCTH HpU OOpaIleHUH € NPUOOPaMU U TEXHUUECKUMHU
yCTPOMCTBAMM, JUIsI COXPAaHEHUS 3/I0pPOBbs U COOJIOJECHUS HOPM IKOJIOTHUYECKOTO

MOBEJICHUS B OKPYXKAIOWIEH cpeae

11.19

PaGorats B Tpynme € BBITOJHCHHUEM PA3JIMYHBIX COLUATIBHBIX poneﬁ, IIJIAaHUPOBATH
pa60Ty TpyilIbl, paduOHAIIBHO PaClpCaCiATb 00SI3aHHOCTU U IJIAaHUPOBATH
ACATCIIBHOCTh B HCCTAHAAPTHBIX CUTYyaAlUAX, AACKBATHO OLICHUBATL BKJIAJ KaXI0T0O

U3 YYaCTHUKOB I'PYMIIbI B pEIIEHUE pacCMaTPUBAEMOM MPOOIEMbI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3naeia

Konx nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA
JEMCHTA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

®uszuka — Hayka o npupoxae. Hayunble MeTonbl
11 IIO3HAHMS OKpy’Karowero mupa. Ponp skcnepumMeHTa
U TEOpUM B IIpoLEcce IIO3HAHWUS  IPUPOJBI.

DKcrepuMeHT B pU3UKe

MogenupoBaHue (GpU3MUECKUX SBICHUN U MPOLECCOB.
Hayunsle runoressl. @u3nyeckue 3aKOHbI U TECOPUHU.
19 I'panuubl  NPUMEHUMOCTH  (PU3MUECKUX 3aKOHOB.
' [Mpunun cootBercTBusi. Poms m mecto ¢u3uku B
(OpMHUpPOBAaHUN COBPEMEHHOM Hay4dHOH KapTHHBI

MUDA, B IPAKTUUECKOH EATEIbHOCTH JIIOIEN
MEXAHHWKA
KMHEMATHUKA

Mexannueckoe JIBHJKEHUE. OTHOCHUTEIBLHOCTD
21.1 MexaHuueckoro aBmkeHus. Cucrema  oTcYéra.

Tpaexropus

2.1

Ilepememienue, ckopocTh  (CpemHsisI  CKOPOCTb,
212 MTHOBEHHAsE CKOPOCTh) M YCKOPEHHE MaTepHaIbHON
TOYKH, MX MPOEKIUH Ha OCH CUCTEMbI KOOpPIUHAT.

CrnosxeHue nepeMenieHnii u ClI0)KeHNe CKOpOCTeH

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE
213 IBWKeHUe. ['paduku  3aBUCUMOCTH  KOOpJMHAT,
CKOPOCTH, YCKOpPEHHs, NyTH U IepeMelleHus

MaTepHaanoﬁ TOYKHU OT BPpEMCHU

)14 CBoOoaHOe najieHne. Y CKopeHue cBoOOTHOTO

naJieHus

KpuBonnHueliHoe nBukeHue. PaBHOMEpHOE NIBUXXEHUE
915 MaTEpUaJIbHOM TOYKM II0 OKPYKHOCTH. YTIJIOBas
CKOpOCTb, JIMHEWHas CKOpocThb. Ilepumon m wacrora.

LleHTpOoCTpEMUTENBHOE YCKOPEHHE

216 TexHuueckne YCTpOMCTBA: CHUIOMETP, JIBHIKEHUE
CHapsJI0B, LIEMIHBIE U PEMEHHBIE NIEpeIayn




2.2

2.3

2.1.7

221

2.2.2

2.2.3

224

[Ipaktrueckue paboTel. l3mepeHue MrHOBEHHOM
ckopoctu. HccnaenoBaHue COOTHOILIEGHUS — MEXKITY
MYTSIMH, IPOUIEHHBIMU TEJIOM 3a IOCJIeJOBaTEIbHbIC
paBHBIE MPOMEXYTKU BpEMEHH IpA
PaBHOYCKOPEHHOM  JBMKEHHMM  C  HA4aJbHOU
CKOpPOCTBIO, paBHOM HyMw0. HM3yuyeHue nBHKEHUA
HIapuKa B BSI3KOM JKuUAKOCTH. M3ydeHue NBHKEHUS

Tena, OPOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA
[Tpunmun otHocutenbHocTH ['anmunes. IlepBoIil 3ak0oH
Herorona. MHepuuanbHbie CUCTEMBI OTCYETA
Macca tena. Cuia. [lpuHnun cynepno3unuu cui
Bropoii 3akon HproTOHa [u1s1 MaTEpUAIIBHONW TOYKHU B
uHepuuaibHo cucreme otcuéta (MCO). Tperuit
3akoH HploTOHA /1711 MaTepualIbHbIX TOUEK
3akoH BceMUpHOro TsiroteHus. Cuia TSKECTH.

HepBaﬂ KOCMHYCCKaAsA CKOPOCTD. Bec tena

2.25

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna rt1penus. Cyxoe Tpenue. Cuna TpeHuUs
CKOJIbKEHHSI W cuia TpeHus mnokos. Kospouument
TPCHUS. Cuna COIMPOTUBJICHUA IPU JABUIKCHUU TCJIa B

KUAKOCTHU WUJIM Ia3c

2.2.7

2.2.8

[TocrynatensHoe ¥ BpallaTelbHOE  JABW)KCHUE
a0COJIIOTHO TBEPIOTO TEJa
MOMEHT CHJTBI OTHOCHTEIBHO OCH BpamieHus. [Liedo

cuibl. YcnoBus paBHoBecHs TBEpaoro tena B MCO

2.2.9

2.2.10

Texuuyeckue YCTPOﬁCTBaI IMOJIIMITHUKH, ABUXKCHUC

HNCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue pabotsl. M3yueHnue npuxeHus Opycka
[0  HAaKJOHHOM  IUIOCKOCTHM  IOJA  JIEHCTBHEM
HECKOJIbKUX CWiI. MccnenoBaHue 3aBUCHMOCTU CHII
yIPYrocTH, BO3HHUKAWOIIUX B jAedopMupyemoit
MPYXUHE U PE3UHOBOM 00pasiie, OT BEIMYMHBI HX
nepopmanuu. MccnenoBaHue yciaOBUH paBHOBECHUS

TBEPJIOTO TeJIa, UMEIOIIETO OCh BPAIEHHUS

3AKOHbI COXPAHEHNA B MEXAHUKE




Nmnynbe MaTepuaibHON TOYKH, CHUCTEMBI

231 MaTepUaIbHBIX TOYEK. MMMmysnbC cuibl U U3MEHEHHE
HMITYJIbCA TEJa
3akoH coxpaHeHus ummyibca B MCO. PeakTuBHOE
2.3.2
JBUKECHUE
2.3.3 PaGora cuibl
2.34 MOIIHOCTE CHIBI
235 Kunernueckass sHepruss MaTepUAIbHOW  TOYKHU.
o TeopeMa 0 KHHETHUYECKON YHEPTUU
ITorenunaneHas sHeprus. IloTeHuumanbHas SHEprus
236 yIpyro nehopMUPOBAHHOMN MIPY>KUHBI.
o [lorennmanpHast HEprusi Tena BOJIU3U MOBEPXHOCTH
3emun
[loTeHunanpHble W HENOTEHUUANbHbIE CUIbL. CBS3b
937 paboThl HENOTEHUMANbHBIX CHWJI C H3MEHEHHEM
o MEXaHUYECKOM DHEpPruuM CHUCTEMBbl Tel. 3aKOoH
COXpaHEHUs MEXaHUUYECKOH 3HEepruu
2.3.8 Ypyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHuueckue  yCcTpoWCTBa:  JABUIKEHUE  PAKeET,
o BOJIOMET, KOIIEp, NPYKUHHBIA TUCTOJIET
[IpakTuueckue pabotbl. M3ydeHue cBsi3u ckopocrTeit
23.10 TEN MpU Heynpyrom yzaape. MccinemoBaHue cBs3H
o paboThl CUIIBI C U3MEHEHHEM MEXaHUYECKON 3HEpPruu
Tena
3 MOJIEKYJIAAPHAS ©®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON
311 teopud.  bpoyHoBckoe — aBwkenue.  Auddysus.
- XapakTtep JBHXKEHUS M B3aUMOJCHCTBUS YaCTHI]
BELIECTBA
3.1 Mopenu cTpoeHus ra3oB, KUIKOCTEN U TBEPABIX Tl
3.1.2 1 OOBSCHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE JTHX
MoZzelen
313 Macca monekyn. KonnuectBo Bemectsa. IloctosiHHas
o ABorazpo
314 TenmoBoe  paBHOBecue. Temmepatrypa u €€




n3Mepenue. [llkana remneparyp Lleascust

3.15

Mogens wupaeanbHoro ra3za. OCHOBHOE ypaBHEHHE
MOJICKyJISIpHO-KPIHGTH'—IGCKOﬁ TeOpI/II/I NACaAJIbBHOI'O

rasa

3.1.6

3.1.7

AOconroTHass Temmeparypa Kak Mepa CpeaHei
KHHETHYECKOW SHEPTUH TEIUIOBOTO JBM)KCHUS YaCTHUI]

raza. [lIxana remneparyp KensBruna

VpaBuenne Kianeiippona — Menaeneea. 3akoH

JanpTona

3.18

I'a30BBIC 3aKOHEI. I/I3onp0ueccm B HACAJIBHOM ras3€ C
IMOCTOAHHBIM  KOJIMYECTBOM  BCIICCTBA: H30TCpPMaA,

n30xopa, u3obapa

3.1.9

TexHuyeckue ycTpoicTBa: TepMOMETP, OapoMeTp

3.1.10

[IpakTuueckue padotsl. I3mMepeHue Maccel BO3ayxa B
KJaccHOM KomHare. HMcciemoBaHue 3aBUCHUMOCTH

MCXKAY MapaMeTpaMu COCTOSAHUS PA3PEIKCHHOI'O I'a3a

3.2

3.2.1

3.2.2

OCHOBbI TEPMOJAMHAMUKHU
TepmoauHaMuueckas cucremMa. BHYTpeHHs sHeprus
TEPMOJIMHAMUYECKONH CHCTEMBl M  CHOCOOBI €&
WU3MEHEHUS
KonunuectBo Temnots! 1 pabota. BHyTpeHHss sHeprus

OJHOATOMHOI'O HACAJIBHOI'O Ira3da

3.2.3

3.24

3.25

3.2.6

Bunanr TEIUIONEepeIayuu: TEIUIONPOBOIHOCTb,
KOHBEKIUS,  M3JIy4CHUE. TenmoéMmkocTh  Tena.
Y nenbHasg TEIUIOEMKOCTE BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

IlepBbii  3akOH  TepmoaMHaMMKH. lIpumeneHue
MIEPBOr0 3aKOHA TEPMOJMHAMUKH K H3O0MPOLIECCAM.
I'padmueckas unTepnperanus paboTsl ra3a

TemoBele MamuHbl. [[pUHINIIBI 1EHCTBUS TEIUIOBBIX
MamuH. [IpeoOpa3zoBaHusi SHEPrUUM B  TEIJIOBBIX
MamnHax. Koaddunument noneznoro aevicteus (nanee
— KIIJI) TenoBoii mamuubl. [ukn Kapuo u ero KIT/{
Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh

MpoieccoB B  mpupoAe. TemnoBble BUTATENN.

DKOJOrH4ecKHe MpoOIeMbl TETJIOIHEPTETUKU




3.2.7

TexHuueckue yCTpONCTBA: JBHUIaTellb BHYTPEHHETO

Cropanus, ObITOBOW XOJOJMIBHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnyeckne paboTel. M3Mmepenue  yaenbHOMH

TEINIOEMKOCTH

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

[MapooOpa3oBanne u KoHIeHcauus. McmapeHue u

3.3.1 KUICHHE. YJIenbHAas TEIuIoTa MapooOpa3oBaHUSI.
3aBUCHMOCTh TEMIIEPATyPhl KUTIEHUS OT JaBICHUS
332 AOGconoTHAs M OTHOCUTEJIbHAS BIAXKHOCTH BO3AyXa.
o Hacpimennsriit nap
Teépnoe Teno. Kpucraumyeckue u amopgHsie Tena.
3.3.3 AHM30TpOIIMSI  CBOMCTB  KpuctayuioB.  Kuuakue
33 kpuctasuibl. CoBpeMEHHbIE MaTepUalIb
. . [InaBnenne M Kpucraumzauus. YjaeiabHas TeIiora
o iasieHus. Cyomumarus
3.35 YpaBHeHHe TEMI0BOro H6amaHca
TexHuueckue ycTpoiicTBa: TUTPOMETP U ICUXPOMETP,
" KaJIOPUMETpP, TEXHOJOTHH MOJYYECHUS COBPEMEHHBIX
o MaTepuajoB, B TOM YHUCIIE HAHOMATepUaJoOB, U
HAaHOTEXHOJIOTHH
[Ipaktuueckne paboTbl. HM3mepeHue BIIaXXHOCTU
3.3.7
BO3/yXa
4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
411 OnexTpu3auys Ten. JnekTpuueckuil 3apsa. JlBa Bujaa
o ANEKTPUIECKHX 3apSIOB
41.2 [IpoBogHMKY, TUINEKTPUKH U TIOTYTIPOBOJHUKN
413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
41.4 Bsaumonericteue 3apsinoB. 3akoH Kynona
4.1 DnexTpuyeckoe mnoJie. Hanps>xéanocts
415 aneKkTpudeckoro mnoiis. [lpuHnun cynepno3unum.
JIMHUYM HANPSHKEHHOCTH AJIEKTPUUECKOTO OIS
416 Pabora cun snekrpoctarndyeckoro nois. Ilorennuman.
- Pa3zHocTtr moreHmnuanos
417 [IpoBOHUKM W  JAWAJEKTPUKH B  IOCTOSHHOM

INEKTPUYECKOM ToJe. Jusnexktpudeckas




4.2

IIPOHUIIACMOCThb

OnekTpoéMKocTh. KoHaeHcatop. IIeKTpOEMKOCTb

4.1.8 IJIOCKOTO  KOHJIEHCATOpa. ODHEprus 3apsKEHHOTO
KOHJIEHCAaTopa
TexHuuyeckue yCTpoiicTBa: 3JIEKTPOCKOTI,
419 JNEKTPOMETP, ANEKTPOCTaTUYECKas 3aluTa,
o 3a3eMJIEHHE AJIEKTPONIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTuueckue pabotel. M3mepeHue 3eKTpoEMKOCTH

KOHJICHCATOpa

IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3SJIMYHBIX CPEJIAX

YcnoBus CYIIECTBOBAHHMS MOCTOSTHHOTO
421 3JEKTpUYECKOro Toka. Mcrounuku toka. Cuiia Toka.
[TocTossHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
493 DneKTpuuecKoe COTMPOTHBIICHUE. YaensHOE
o COIIPOTHBIICHUE BELIECTBA
424 [locnenoBarenpHOE,  TMapaIeNbHOE,  CMEIIAHHOE
o COEMHEHHNE MPOBOTHUKOB
PaGora nsnekrtpuyeckoro Ttoka. 3akoH JDxoyns —
4.2.5
Jlenna
4.2.6 MOMIHOCTP TEKTPUUYECKOTO TOKA
anekTpoaBwkymas cuna (mamee — OJC) wm
427 BHYTPEHHEE CONPOTUBJICHWE MCTOYHHMKA TOKa. 3aKOH
o Oma a1 MonHOM (3aMKHYTOM) 3JIEKTPUYECKON LIETIH.
KopoTtkoe 3ambikanue
DJNEeKTpOHHAs TMPOBOAMMOCTb TBEPIBIX METAJUIOB.
4.2.8 3aBUCUMOCTh CONPOTUBIIEHUS  METAJUJIOB oT
Temreparypbl. CBepXIIpOBOIUMOCTh
429 Onektpuuecknii TOK B BakyyMe. (CBolicTBa
o ANEKTPOHHBIX MYYKOB
[MonympoBonnuku. CoOCTBeHHass M NpPUMECHas
4.2.10 MPOBOJAMMOCTh  MONYNpOBOAHUKOB. CBoiicTBa p-Nn
nepexoza. [loaynpoBogHUKOBBIE TPUOOPEI
4211 DneKTpUu4ecKuit TOK B ANEKTPOJIUTAX.

DNEeKTPONTUTHYECKAs AUCCOMAIIHS. DIEKTPOIIA3




4.2.12

DNeKTpuyeckuid TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENbHBIM  pa3psd. PasnuuHble  THIBI

CaMOCTOATENIbHOTrO pa3psana. Monuus. [lnazma

4.2.13

4.2.14

TexHuyeckue ycTpoiicTBa: ammepMeTp, BOJBTMETP,
peocTaT, MCTOUYHUKHM TOKa, AJIEKTpOHArpeBaTesIbHbIE
puoopHI, 3IEKTPOOCBETUTEIbHbBIE npuOopHI,
TEPMOMETpP  CONPOTHUBIICHUS, BaKyyMHBIH JHO],
TEPMHCTOPHI u (boTOpe3UCTOPHI,

HOHprOBOIIHI/IKOBBIf/'I Auoa, ralbBaHUKa

[Ipaktuueckne pabotbl. 3ydeHue cMemiaHHOTO
COEIMHEHUS PE3UCTOPOB.
N3mepenue D/1C ucTouHrnKa TOKA U €r0 BHYTPEHHETO

COITPOTUBJICHUA. Ha6JHOI[eHI/I€ OJICKTPOJIM3a

11 KITACC

Kon
pasneia

KoanpoBepsiemoro sjiemenTa

IIpoBepsieMble 3IeMEHTHI COAePKAHUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

4.3

43.1

4.3.2

4.3.3

4.3.4

435

4.3.6

IlocTostHHBIE MAarduThl. BzaumoeiictBue

IIOCTOSIHHBIX MarHuToOB

MaruuTtHO€E noJie. BEKTOp MarHUTHONM WMHIYKLIUH.
[IpuHnun cyneprno3unmu. JluHuM MarHUTHOU
nHAyKUMd. KapTuHa TMHUI MarHUTHON MHIYKUIHUH

I10J14 ITOCTOAHHBIX MarHuTOB

MarauTHOE moJie MPOBOAHMKA C TOKOM. Kaptuna
JMHUM M0 JUIMHHOTO NPSIMOIO IMPOBOJHUKA W
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKU C
TOKOM. OneiTr  Opcrena. BzaumopeiictBue

IIPOBOAHHUKOB C TOKOM
Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE

Cuna JlopeHma, €€ MOIyJb W HampaBJEHUE.
JIBr>KeHUE 3apsyKEHHOM YacTULBI B OJHOPOJAHOM

MaraHuTHOM Toiie. PaGota cuier Jlopenia

SIBneHue ANEeKTPOMArHUTHON UHAYKITUU




4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUH
43 OJIC  wuHOyknuu. 3aKOH  3JIEKTPOMATHUTHOM
38 naaykunn Gapanest
Buxpesoe snekrpuyeckoe nosie. IJ1C uHayKuu B
4.3.9 NPOBOJHUKE, JBWXKYIIEMCSA IIOCTYIIaTEIbHO B
OJIHOPOJHOM MarHUTHOM I10JIe
4.3.10 [IpaBuio Jlenma
NuayktuBHOCTh. SIBieHue camoumHaykiuu. 2JC
4.3.11
CaMOMHAYKIUU
4.3.12 DHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckrue yCTpOMCTBA: TMOCTOSIHHBIE MAarHHTBHI,
4.3.14 3JIEKTPOMArHUThl, 3JIEKTPOJBUIATENb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Ub
[Ipaktuueckue pabGoThl. M3yueHHMe MarHUTHOTO
MoJIsi KaTymku ¢ TokoMm. McciienoBanue nencTBus
4.3.15 MOCTOSSHHOTO MAarHuTta Ha pPaMKy C TOKOM.

HccnenoBanne  sBI€HUS  3JIEKTPOMAarHUTHOU

WHIYKIUH
5 KOJIEBAHU S U BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBoOOAHBIE KOJEOaHUSI.
511 lapmonnueckne konebanus. Ilepmon, wyactoTa,
aMILTUTY/A U ¢a3a KojaeOaHui
5.1.2 [IpyxunHbBIA MagsTHUK. MaTeMaTHYECKU MasITHUK
YpaBHeHue TapMOHUYECKHAX KOJIeOaHMil.
5.1.3 Kunematnueckoe # AMHAMUYECKOE OINUCAHUE
51 KOJIeOATEeIbHOTO JIBHXKCHUS
. [IpeBpamienne dSHEPrud MPU  TAPMOHUYECKHUX
konebanusax. CBs3b aMIIUTYAbl  KojeOaHUi
>14 HCXO/JHOW BEIMYUHBI ¢ aMIUTUTYAaMH KOJIeOaHUMA
€€ CKOPOCTHU U YCKOPEHHUS
KonebarenbHblii KOHTYp. CBobonHbIe
- JNICKTPOMArHUTHBIE KOJCOAHWS B  HJICATHHOM

KonebaTeIbHOM  KOHTYpe. AHAIOTUS — MEXAy

MEXaHNYECCKUMHU u OJICKTPOMAariMTHbIMHU




konebanusmMu. @opmyna TomcoHa

3aKOH COXpaHEHUs DSHEPTUU B  HUICATBHOM

>10 KONIeOaTeNLHOM KOHTYPE

BeinyxieHHbIE MeXaHU4ecKue KoJie0aHus.
5.1.7 Pe3onanc. Pe3onancHas kpuBasd. BblHyXIeHHbIE

JIEKTPOMAarHUTHbIE KOJIeOaHUs.

[Tepemennbiii TOk. CUHYCOMAQIBHBIN MTEPEMEHHBII
5.1.8

TOK.

MOIIHOCTh MEPEMEHHOT0 TOKa. AMIUIMTYIHOE U
>19 JIeUCTBYIOIEE 3HAUCHUE CHJIbI TOKA U HANPSKEHUS

Tpancopmarop. IlpousBoacTBo, nepepada U

norpedieHue NEKTPHUECKON SHEPTHUH.

OKOJIOTHYECKMEe  PUCKM  HpU  IPOM3BOJICTBE
>1.10 JIEKTPUIECKON JHEPI'UMu. Kynerypa

HCIOJIb30BAHUS 3JIEKTPOIHEPIHU B MOBCETHEBHOM

KU3HH

Texauueckue YCTpOKCTBA: ceiicmorpad,
. JIEKTPUUECKUI 3BOHOK, TMHUU JIEKTporepeiad

[IpakTuyeckue paboThI. Uccnenosanue

3aBHCUMOCTH MEepHOJia MalbIX KoueOaHui rpy3a Ha
5110 HUTH OT JUIMHBI HHTH W MacChl rpysa.

HccnenoBanue NNEpEMCHHOTO TOKa B 1€ U3
MHOCIIEAOBATEIIBHO COCAMHEHHBIX KOHJCHCATOpa,

KaTyliKu U pE3ucCTOpa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBUSA

pacrpocTpaHeHHs. [Tepuog. CKopocTh
>21 pacrpocTpaHeHHs U AJauHa BoiHbl. [lonepeunsie u

MIPOIOJIBHBIE BOJTHBI

#H##Par###  Untepdepenmus wu  audpakuus
222 MEXaHUYECKUX BOJIH

3Byk. CxopocTh 3ByKa. I'poMKoCTh 3ByKa. Bricota
523 ToHa. TeMOp 3ByKa

DJEeKTPOMarHUTHbIE BOJIHBL. Y CJOBUS M3ITy4EHHS
5.2.4 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuasi opueHTanus

BCKTOPOB E, Buvs 3HeKTp0MaTHI/ITHOI7I BOJIHC B




BaKyyMe

5.25

5.2.6

5.2.7

5.2.8

CBolicTBa 3JIEKTPOMArHWTHBIX BOJIH: OTPa)KCHHE,
IIPEIOMIIEHUE, MoJIsIpU3anus, T paxus,
untepdepenus. CKOpPOCTb 3IEKTPOMArHUTHBIX

BOJIH

[lIxana »JeKTpOMarHUTHHIX BOJH. [IpumeHnenue

QJICKTPOMArHMTHBIX BOJIH B TCXHUKC U 6BITy

[IpyHOMNBL  paguocBs3M U TEIEBUJCHUS.
Paguonokanus. DJIEKTPOMarHUTHOE 3arps3HEHHE
OKpY>Karolleu cpebl

Texnuueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JUarHOCTHKa B
TEXHUKE W MEAUIUHE, paaap, paluoOnpUEMHUK,

TeJEBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

#HHPariHHOIITUKA

531

5.3.2

5.3.3

[IpsMonuHeitHOe pacmpocTpaHEeHUE CBeTa B
OAHOPOAHOM cpene. JIyu cBeTa
OtpaxeHne cBeTa. 3aKOHbl OTpPaXEHUs CBETa.

[Moctpoenne n300paxkeHHii B IIIOCKOM 3epKaJie

[penomienne cBera. 3aKOHBI TPETIOMJICHHSI CBETA.

AOCOIIOTHBIN TTOKa3aTelb MMPEIOMIICHUA

5.34

5.35

[Tonmnoe BHyTpeHHee otpaxenue. [IpenenbHblil yron

TTOJTHOTO BHYTPEHHETO OTPaKEHUSI

HMucnepcus ceeta. ClnoxHbINA cocTaB 0€10ro cBeTa.

IIBer

5.3.6

CoOuparonue M paccewBarolye JIMH3bL. TOHKas
nuH3a. OKyCHOE PACCTOSTHUE M ONTHYECKAs CHJIA
TOHKOM JuH3bl. IlocTpoeHue wu300paxkeHudl B
coOMparomuX U paccenBarolmx JuH3ax. Gopmyna

TOHKOM JIMH3BI. Y BEJIMUEHHE, JaBaeMOe JTUH30M

5.3.7

[Ipenensr IIPUMEHUMOCTH r€OMETPUYECKON

OIITUKHU

5.3.8

NuTtepdepentus crera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaAOJIFOIEHUS MaKCUMyMOB u
MUHUMYMOB B HHTEpP(EPEHIIMOHHONW KapTHUHE OT

NBYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB




5.3.9

5.3.10

53.11

5.3.12

Hudpakuus cBera. [ludpakuvoHHas peméTka.
VYcnoBue HaOMIOACHUS TIIABHBIX MAaKCUMYMOB TPH
NaJeHUd  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
T(PPaKIMOHHYIO PEIIETKY

[Tonspusanusa ceera

TexHnuueckue YCTPOMCTBA: OYKH, nyma,
¢doroamnmapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, ~ TEJECKON, BOJOKOHHAas OITHKA,

T(paKIuOHHAS PEIETKA, OJIIPOU

[Ipaktuueckue paboTsl. M3mepeHue mnokasarens
MPEIOMJIICHUS. UccnenoBanue CBONCTB
n3o0paxkeHuit B nmH3ax. Habmonenne nucrnepcun

CBC€Ta

7.1

BJIEMEHTbI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIbHOCTH

I'panu1bl IPUMEHUMOCTH KJIACCUYECKOM
MexaHuku. [1ocTynaTel TeOpUM OTHOCHUTEIILHOCTH:
o1 WHBAapUAaHTHOCTb MOZYJSI CKOPOCTH CBEeTa B
BaKyyMe, TPUHIIUIT OTHOCUTEILHOCTH DUHINTEITHA
OTHOCHUTEIHHOCTD OJIHOBPEMEHHOCTH.
02 3amesIeHHe BPEMEHU U COKPAIIEHUE JUTUHBI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
CBs3pb  MacCchl C DJHEprued W  HUMITYJIBCOM
6.4 CBOOOJHON YacCTHIIBI. DHEPrusi MOKOsI CBOOOAHOM
YaCTHUIIBI
KBAHTOBAS ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN
®otonbl. Popmyna Ilnanka cBSI3u >HEPrUn
7.1.1 ¢oToHa C ero 4YacTOoTOW. DHEpPrus MU MMITYJIbC
dbortona
OTkpeiTHe U uccnenoBanue Gporordpdexra. OnbITH
12 A.T. CroneroBa. 3akonsl GpoToddhdexra
VYpaBHenne OiHmTediHa 118 dotorddekra.
713 «Kpacnas rpanuna» Gporosddekra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE JIEHCTBUE CBETA
7.1.6 TexHuueckue YCTpOMCTBA: (hoTOdMEMEHT,




(dhoTomatuuk, comHevHas 6aTtapesi, CBETOIHO/T

CTPOEHHME ATOMA

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
7.2.1 HCCIIEIOBaHUIO CTpOoeHUs aToma. [Inmanerapnas

MOACIIb aTOMa

IToctymarel bopa. M3mydeHwe M IOTJIOLIECHHE

(OTOHOB IIpU IEPEXOje aToMa C OJHOI'O YpPOBHS
71.2.2

sHepruu Ha napyroil. Bunel cnektpoB. Crektp

YpOBHEH 3HEpPruu aToMa BoA0poja

BonHoBsie cBoiicTBa yactull. BosiHbl ne bpoiins.
7.2.3 KopmyckynsipHo-BosiHOBOM nyanu3Mm. [ludpakuums

QJICKTPOHOB Ha KpUCTaJlJIaX

CrnoHTaHHOE M BBIHYXJIECHHOE  H3JIyYCHHUE.
724
Y cTpoicTBO U PUHLIKIT pabOTHI Jiazepa

TexHu4ecKkue yCTpOMCTBA: CIEKTPAJIbHBIN aHAJIN3
7.2.5
(criekTpockoI), Jiazep, KBAHTOBBII KOMIIBIOTEP

[IpakTnueckue paboTHL. Habmonenue

7.2.6 §
JIMHCHUYATOrI'o CIICKTpPa

ATOMHOE A1PO

231 Mertonast HaAOIIOICHUS 51 pErUCTpaLUH

OJICMCHTAPHBIX YaCTHUI]

OTtkpeiTHe paguoaktuBHOCTU. OnbITEI Pesepdopa
[0  ONpENElIeHHI0  COCTaBa  PaJUOAKTUBHOTO
7.3.2 m3nyuenus. CpoiictBa anbda-, Oera-, ramma-
u3ny4deHus. BriusHue panoakTUBHOCTH Ha YKUBBIC

OpraHU3MBbI

OtkppiTHe mnpoTOHA U HeWTpoHa. HykionHas
7.3.3 Mozenb siapa [eiizenOepra — lBanenko. 3apsn

sapa. MaccoBoe uncio sapa. M3otomnst
Anbda-pacnaa. DNEKTPOHHBI U TMO3UTPOHHBIN
7.3.4 OeTa-pacmaj. lNamma-uznydenue. 3akoH

PaaAOaKTUBHOI'O paciiaza

. DHeprus CBA3U HYKIOHOB B Ajpe. SIIepHble CHIIBL.
o JledexT Macchl sapa

7.3.6 SAnepusie peaknuu. Jlenenne u CUHTE3 sACp

7.3.7 SAnepupii  peaktop. TepmosiiepHBIN  CHUHTE3.




[Tpo6seMbl U IEPCHIEKTUBBI AACPHON DHEPTETUKH.

DKOJIOTUYECKUE aCIEKTHI SIIEPHON IHEPTETUKU

7.3.8

OnemeHTapHble yacTHLbl. OTKpBITHE IO3UTPOHA.

dyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETP, Kamepa

Bunbcona, sinepHblil peaktop, aToMHas 6oM0Oa

7.3.10

8.1

[Ipaktuueckne pabotel. lccrnemoBanue TpekoB

gacTull (1o TOTOBBIM (hoTorpadusim)
OJIEMEHTHBI ACTPOO®U3NKU

Bun 3Bé3mnoro Heba. Co3Be3musi, sipKkue 3BE3NDI,

IIJIaHETHhI, UX BUAUMOEC IBUKCHUC

8.2

Conneunas cucrteMa. IlmaHernsl 3eMHOM TPYIIIIBI.
IImaneTeI-THTAHTEI U UX CIIYTHUKH, KapJIMKOBBIC

mnaHeTsl. Manble Tena CoJIHEYHOM CHCTEMBI

8.3

Coname, ¢orochepa u armochepa. CosHeuHas

AKTHUBHOCTbH

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

8.6

8.7

8.8

8.9

3BE37bI, HUX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBE€TUMOCTD, pazmyc, TeMHepaTypa, HNX B3aUMOCB3b.
JlnarpaMMa «CHeKTpaIbHBINH KJIACC — CBETHUMOCTBY.
3BE3 b1 TJTABHOM MOCIIeI0BATEILHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBY» IS 3BE3

TJIaBHOM IIOCIIEIOBATEIILHOCTH

###Par###BuyTpeHHee CTpOEHHUE 3BE3.
CoBpeMeHHBIE NPECTABICHUS O MPOUCXOKIAECHUH U

spostroriy CoJTHIIA U 3BE3. DTambl )KU3HU 3BE3]

Mneunsiii [1yte — Hama [Nanaktuka. CrnupanbHas
cTpyKTypa ['anakTuku, pacnpeneneHue 3B€31, rasa
n neud. [lomoxxenne m nBuxenue ConHua B
lanaxTuke. [Tnockas u cepuueckast MoaACUCTEMbI

lanaxtuku

Tunel ranmaktuk. PanuoranakTMku #  KBa3apbl.
UEpHble ABIPHI B sIpax TaJakTUK

Bcenennas. Pacmmpenue Bcenmennoi. 3akoH

Xab6na. Pasberanue ramaktuk. Bo3pact u paaunyc

Bcenennoii, teopust bonbmioro B3psiBa. Mogenb




«ropsiuer Beenennoi». PenukToBoe nznyyeHue
MacmrabHas CTPYKTYpa BcenenHnoii.
8.10 MerarajiakTuka. Hepewénnpie poOIIeMBI
aCTPOHOMUU
YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

» dusuka, 10 krace/ Msaxumes I'.4., byxosues b.b., Corckuit H.H.; mox pemxakiueit
[TapdenTtreBoit H.A. Axumroneproe o6mectBo «M3narensctBo «IIpocBemeHuey

» dusuka, 11 kimace/ Mskumies I'.J1., byxosues b.b., Yapyrun B.M.; ox penakiueit
[TapdentbeBoii H.A. Axkumonepuoe o6miectBo «M3narensctBo «IIpocBemienue

* Actponomus 10-11 knacc/ Boponnos-BenbsimunoB b.A., Ctpayt E.K. O6miectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AkuonepHoe obmiecTBo «M31aTenbecTBO
«IIpocsemienne»

» Actporomusi: 10-11-e knaccel: yueOnuk; 12-e uznanue, nepepadoransoe 10-11 xmacc/
Boponmnos-BenssimunoB b.A., Ctpayt E.K. Akimoneproe o6miectBo «M3aarenseTBo

«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

CrpaBouHble TaOIUIIbI, TJIAKATHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HoyTbyk, nmpoekTop, npubopsl 1 000pya0BaHUE ISl AEMOHCTpAIMIA U HATJISIHBIE TTOCOOUS







