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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro odiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHWH M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyeil mporpaMmbl BOCIHUTAHMUS M KOHIENIIMU TPENOJaBaHusl Yy4eOHOTro
npeamera «®Puszmka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanuu,
peanu3yroIMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAyyHOW KapTuHbI Mupa oOyuaromuxcsi 10—11 kmaccoB mpu oOydeHun ux (Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AESATEIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusiM PI'OC COO k miaaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeAMETHBIM pe3yiIbTaTaM 0O0y4eHHS, a TAK)KE YIUTHIBACT HEOOXOIUMOCTh PeasTh3aIiuu
MEKIPEIMETHBIX CBS3EH (PU3MKU C €CTECTBEHHO-HAYYHBIMU YU4e€OHBIMU TIpeaMeTaMu. B Helt
OTPENENSAIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHETO 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

YHCJIe MPEAMETHBIE PE3YNIbTATHI IO TOAaM 00yUeHUS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

du3nka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTyNass B KauecTBE
y4eOHOTO MpeAMETa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHH 00
okpyxaroieM Mupe. IkonpHBIN Kypc PU3UKKU — CHCTEMOOOpa3yIOIIUN AJisl €CTECTBEHHO-
HAy4YHBIX yU4E€OHBIX MPEIMETOB, MOCKOIbKY (PH3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
1 SBJICHUH, W3y4aeMbIX XUMHEH, Ouosorueu, pusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HSHEpreTukd, TpaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYEHHS] HOBBIX MAaT€pUANIOB C 33/IaHHBIMU CBOMCTBaMH W Jpyrux. M3yueHue
(Y3UKM BHOCUT OCHOBHOW BKJIaJl B (POPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuaroruxcsi, B (HOPMHUPOBAHUE YMEHUNM NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TIPH
BBITIOJTHEHUHU UMU YU4E€OHBIX UCCIEIOBAHUMN.

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

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEW KypC SBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJICPKUT MaTepual U3 BCeX pa3fieioB (U3UKH, BKIIOYAET KaK BOMPOCH KJIACCHUUECKOM,
TaK 1 COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEWl MaTepuan Kypca (U3MKA OObEeIUHEH
BOKpYT ¢usnueckux Teopuii. Bemymmm B kypce siBnsieTcs GopMUpPOBAHUE TPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BEILIECTBE U TOJIE.

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



pa3BuTHEeM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUECKHMMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3uku mnpeamnonaraetT 3HAKOMCTBO C
IMIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTHYECKUX MPHUIOKEHUN H3YUYECHHBIX TEOPUU U
3aKOHOB.

Hoesn oxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS 3JIEMEHTOB COJIEp)KaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM
TEXHUKM W  TEXHOJOTWH, a Takke OOCyXIeHus TnpobieM  parMoHaIbHOTO
IPUPOAOIIONIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHU Ha YPOBHE CpEAHEro oOIero oopa3oBaHus
ABISAIOTCA (pr3nueckue Teopud (hopMupoBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOCHHUS
¢buszndeckol Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEICTaBICHUSX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPHH, /Il OIMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AESTeTbHOCTHBIN MOAX0J] B Kypce (PU3MKU peanusyercsl Mpexe BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommuxcs. Jms 6a3oBoro
YPOBHSI Kypca (PUM3MKH — 3TO HCIIOJIb30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIAOOPaTOPHBIX paboT, KOTOpbIE B Mporpamme 1o (pu3nke 0ObeTUHEHbI B
OOIIMI CMHUCOK YYEHHMYECKHX IMPAKTUYECKUX padboT. BrigeneHune B yka3aHHOM TepeyHe
7abopaTopHbIX PabOT, TPOBOAMMBIX JUIS KOHTPOJSI M OIGHKH, OCYIIECTBIIACTCS
yJyacTHHUKaMu 0Opa30BaTeIbHOIO Mpoliecca UCXOAs U3 OCOOEHHOCTEN IUIaHMPOBAHUS U
ocHauleHusi kaOuHera ¢(usuku. IIpu s3TOM oObOecmeunBaeTcsi OBIaJeHHE OOYYAIOLUIUMUCS
YMEHUSIMH TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHMS 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH U TIOCTAHOBKY OMBITOB MO TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonpiioe BHUMaHWE yAeNnseTcs PEUICHUIO0 PAacYETHBIX M KaueCTBEHHBIX 3amad. [lpu
ATOM Ui Pacu€THBIX 3a7[a4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SIBHO 3a/laHHON (pu3nvecKkon
MOJIEJIbIO, TO3BOJIAIOIINE TPUMEHSATh U3YUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszena Kypca, Tak ¥ HHTETPUPYS 3HAHUS U3 Pa3HbIX pa3fenoB. JJis KauecTBEHHBIX 3a/ad
MPUOPUTETOM SBIIIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHUA (U3MYECKUX SIBICHUU U
MPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOoOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO k wmaTepuaTbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbIi ypOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa NPEIMETOB ECTECTBEHHO-HAy4yHOro IuKia. B
kabuHeTe (QU3MKK JOKHO OBITh HE0oOXoammoe JlabopaTopHOe O00OpyIOBaHWE IS
BBITIOJIHCHUSI YKA3aHHBIX B IMporpamMMme Mo (U3NKE YUYCHUYECKUX MPAKTUYECKHX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanioHHOE 00OpyIoBaHNE (OPMHpPYETCS B COOTBETCTBHH C TMPUHITUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00ECIEYMBAECT MOCTAHOBKY MEPEUYUCIECHHBIX B MPOrpaMMe
1o U3UKe KIIOYEBbIX JEMOHCTPALUN I UCCIEI0BAaHUS N3yUYaeMbIX SBJIEHUH U MPOLIECCOB,
AMIUPUYECKUX U (DYHTAMEHTATBHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHH.



JIaGoparopHoe 000pyAOBaHME ISl YYEHUUYECKUX MPAKTHUECKUX paboT popMupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBaeTCs B pacuéTe OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. TeMarnyeckue KOMIUIEKTBI JJaOOPaTOPHOrO 0OOPYIOBAaHMS JOJKHBI OBITh
IOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaOOPATOPUIA.

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

dbopMHpOBaHHWE HMHTEpEca U CTPEMJICHUS OOYyYalolUXCsi K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE WX UHTEIICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

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

dbopMHpOBaHWE YMEHHH OOBSCHATH SIBICHHS C HCIOJb30BAaHUEM (PU3UUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

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

JlocTmkeHne ITUX Iielield obecrieurBaeTcs pelieHueM CIASAYIONUX 3a7a4d B MPOIecce
M3y4deHHs Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O0O0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIIOUAs] MEXAHHUKY, MOJIEKYJISIPHYIO (PU3UKY, SIEKTPOJINHAMHUKY,
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;

OCBOEHHME CIOCOOOB PEIICHMs PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHOW (PU3NYECKON
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHue (PU3NYECKOU
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

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

OBJIAJICHHE METOJAMH  CaMOCTOSITEIbBHOIO  IUIAHUPOBAHUA W IPOBEICHUS
(¢u3znyeckux  HKCIEPUMEHTOB, aHaldM3a W  HMHTEepOperauuud  HUHpopmanuu,
ONPENEIEHUS JOCTOBEPHOCTH MOIYYEHHOT'O PE3yJIbTaTa;

CO3JaHUE YCIOBUM JUIsl Ppa3BUTUS YMEHUM MPOEKTHO-HCCIIEN0BATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbI YPOBEHB) HA YPOBHE CPEIHETO OOIIETO 00pa3oBaHUS
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 MepedeHb JTaOOPATOPHBIX M MPAKTUIECKUX
paboT sABIAETCS PEKOMEHJOBAHHBIM, YYUTENb JETaeT BBHIOOP MPOBEIEHUS JTaOOpPaTOPHBIX
paboT 1 OMBITOB C YUETOM MHIMBUIYATBHBIX OCOOCHHOCTEN 00y4aroImuxcsl.



COILEPKXAHUE OBYYEHUA

10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®dusuka — Hayka o npupojie. Hayuneie MeTObl MO3HAHUSA OKpY>Karomiero mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOIIECCE MMO3HAHUS TPUPOIBI. IKCIIEPUMEHT B (PU3HKE.

MonenupoBanne (U3MUECKUX SIBICHMH ©  TporeccoB. HayuyHble THUIOTE3BI.
®u3nvecKkre 3aKOHbI U TEOpUHU. ['paHuUIbl TPUMEHUMOCTH (pU3nUecKux 3aKoHOB. [IpuHIMI
COOTBETCTBHS.

Pones m Mecto ¢u3uku B (OPMHUPOBAHMHM COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MPAKTUYECKOMN JICATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJoroBbIC U I_[I/I(l)pOBLIG N3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBrkeHrne. OTHOCHTEIBHOCTh MEXAHMYECKOTO JBMKEHMs. Cucrema
orcuéra. TpaekTopus.

[lepemenienue, CKOpOCTh (CpelHsisE CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepualbHOW TOYKH, UX IPOEKIIMU HA OCU CHUCTeMbl KoopAauHaT. CiioKeHHe nepeMeIeHni
U CJI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOJIMHEWHOE ABUKeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMELEHUS] MATEPUATIBbHON TOUKU OT BPEMEHHU.

CBobOosHOE TIasieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonunenHoe nBuxkeHue. [[BU>KeHHME MarepuarbHOW TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEWHAs CKOpOCTh. Ilepuon u
yactoTa oOpauienus. LlenTpocTpeMuTenbHOe yCKOPEHHE.

TexHuyeckre yCTpPOWCTBA M MPAKTUUYECKOE IPUMEHEHUE: CHUIOMETP, IBHKECHHUE
CHapsI/10B, LIETIHbIE U peMEHHBIE TIEPEIAYU.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIMS KHHEMATUUYECKUX XaAPAKTEPUCTUK IBUKEHUS.

[IpeoOpa3oBaHre ABMXKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHNU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peskeHHOM ITPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpouIeHHOro MO/ YII0M K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

HanpasneHnue CKOpoCcTu mpyu ABUAKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenne HepaBHOMEPHOIO JBUXKEHUS C LEIbIO ONpPEIeTICHUS MTHOBEHHOM CKOPOCTH.
HccnegoBanne  COOTHOIIEHWS  MEXIY  IYTSIMH, T[POMJIEHHBIMH  TEJIOM  3a

MOCJIEIOBATEIbHBIE PABHBIE IMPOMEKYTKM BPEMEHU NHPU PABHOYCKOPEHHOM JIBUKECHUHU C
HAYAJIbHOM CKOPOCTBIO, PABHOU HYIJIIO.



N3ydeHne nBUKEHHUS IIAPUKA B BA3KOW KUJIKOCTH.

N3yuenune aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIHHO.

Tema 2. /lunamuka

[Ipunuun otHocutenbHOCTH ['anmuies. IlepBwit 3akoH HptoToHa. MHepuuanbHbIC
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. Ilpunnun cynepno3unuu cwi. Bropoit 3akoH Hberorona st
MarepuaabHOU TOUKH. TpeTuii 3akoH HbroTOHA U1l MaTepUAIbHBIX TOYEK.

3akoH BceMupHOTO TAroteHus. Cuna tsoxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoJibkeHus1, kauenus). Cuna tpenus. Cyxoe TpeHHeE.
Cunma TpeHHS CKOJIBKEHHS W cwia TpeHus Tmokos. Koaddumument Ttpenms. Cuna
CONIPOTHUBJIEHUS MIPU ABUKECHHUM TeJA B )KUIKOCTH UJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT Cuibl OTHOCHTENBHO OCH BpamieHus. [linedo cumbl. YciioBus paBHOBECHS
TBEPAOTO TEJIA.

TexHU4ecKkne YCTPOWCTBA W MPAKTUYECKOE NMPUMEHEHHE: MOAIIUITHUKH, JIBUKCHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHME Macc B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHa.

N3smepenue cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIiu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomul

N3yuenue aBmxKEHUs1 OpycKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIONIUX B MPY>KUHE U PE3UHOBOM
obpasiie, ot ux aehopMalum.

HccnenoBanue ycnoBuil paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3aKoHbl COXpPAHEHUA 6 MEXAHUKE

Nmnynbe MaTepuanbHOM TOUKH (TeNa), CUCTEMbI MaTepUaIbHBIX TOYeK. IMIyJIbC CHUITBI
Y U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPAaHEHHS UMITYJIbca. PEaKTUBHOE JIBUKEHUE.

Pa6oTa cuiibl. MOIITHOCTH CHJTBI.

KuneTtndaeckast sHeprusi MaTepuaibHON TOYKU. TeopeMa 00 M3MEHEHHH KMHETHYECKOM
SHEPTHUH.

[lorennmanbHass sHeprus. lloTeHumanbHas >3HEprust ynpyro aeQopMUpPOBaAHHOM
npy>kuHbl. [loTeHnnansHas SHeprus Tejia BOJIM3U TOBEPXHOCTH 3EMITH.



[ToTeHuManbHble U HENOTEHIMAIbHBIE CUJIbl. CBA3b pabOThl HEMOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOW B3HEPIMM CHCTEMBbI Te€l. 3aKOH COXPAaHEHHUS MEXaHWYECKOH
DHEPTHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE IPUMEHEHUE: BOJOMET, KOIIEP, ITPYKUHHBIN
IIACTOJIET, ABUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBM>KECHHUE.

[lepexoa NOTEHIHATILHON YHEPTUN B KHHETHYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

N3ydyeHne abCONIOTHO HEYHPYroro yiapa ¢ HOMOIIbIO JIBYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIbI C U3MEHEHWEM MEXaHWYECKOM HHEpruu Teja Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO XKTYTa.

Pazgen 3. MosekyasipHas pu3uka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJAPHO-KUHETUYECKOM TEOpUM UM UX OIBITHOE
obocHoBanue. bpoyHoBckoe  nBwkenue. ubdysus.  Xapaktep  ABWKEHUS U
B3aMMO/JICHCTBUS YaCTUIl BellecTBa. Moiesid CTPOEHUS Ta30B, KUJAKOCTEN U TBEPIBIX TEI U
0oOBsICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATUX Mojeiei. Macca u pasmepbl MOJEKYI.
KommnuectBo Bemectna. [loctostHaass ABorajipo.

TeroBoe paBHoBecue. Temneparypa u e€ usamepenue. [lkana remneparyp Llenbcusi.

Mogens nuaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHel KUHETHUYECKOW PHEPruu
TEIUIOBOTO JABMKeHUs vactull ra3a. lllkama temneparyp KenbBunHa. ['a30Bble 3aKOHBL.
YpaBuenue MenneneeBa—Kianeiipona. 3akon JlansToHa. M3omponeccs B HAeaIbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemecTBa. ['paduyeckoe MpeAcTaBICHUE HW30IMPOIIECCOB:
M30TepMa, H30Xopa, u3obapa.

TexHuueckue ycTpoicTBa M MPaKTHYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BeIIeCTBa, (oTorpaduu MOJIEKYI
OPTraHUYECKUX COCAUHECHUMU.

OmnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHHUS.

Mopaens onbita LTepHa.

OnBITHI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICUCTBUSI.

Mogens, WUTIOCTpUpPYIONIas IPpUpoay AaBICHHUS Ia3a HA CTEHKU COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UJI€AJIBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



Omnpenenenne mMacchbl BO3/yXa B KJIACCHOW KOMHATE€ Ha OCHOBE U3MeEpeHUil o0bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

Hccnenoanue 3aBUCUMOCTH MEKTy TapaMeTpaMU COCTOSIHHS pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHaMuueckast cucTeMa. BHYTpEeHHssI SJHEPrUusl TEPMOJIUHAMUYECKOW CUCTEMBI U
cnocobbr €€ wu3MeHeHus. KommdecTBo TemuoTel W pabota. BHyTpeHHsS sHeprus
OJIHOATOMHOT'O HWJI€aJIbHOTO Ta3a. Buipl Teruionepenayu: TEIIONPOBOJHOCTh, KOHBEKIHS,
U3JIydeHue. Y JenbHas TeIIOEMKOCTh BellecTBa. KOIM4YeCTBO TEMIOTHI MIPHU TEIIONEPEAAUE.

[Tonsitue 00 ammabatHoMm mpornecce. IlepBriii 3akoH TepmoauHaMuku. [IpuMeHeHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K m3orpoueccaMm. ['paduueckas uHTepnperanus padOThI
rasa.

Bropoii 3akon TepmoguHamuki. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble mamwuHbl. [IpuHIUIBL JeHCTBUA TeEIoBbIX MamuH. [IpeoOpa3zoBanus
SHEPIrUU B TEIUIOBbIX MamnHax. Koap(UIMEeHT Mojae3Horo NeHCTBHS TEIIOBON MAaIlUHBbI.
Huxn Kapno u ero ko’pPUIMEHT MOJE3HOTO [EUCTBUA. DKOJOTHMUYECKHE MPOOIEMBbI
TEIJIO3HEPTETUKHU.

TexHMUecKue YCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: ABUIaTENIb BHYTPEHHEIO
CrOpaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPrUd Teja MpPU COBEPIICHUU PabOThI: BBUIET MPOOKU U3
OyTBUIKU O] JEHCTBHEM CKAaTOrO BO3/yXa, HarpeBaHue 3(pupa B JaTYHHOU TpyOke MyTéM
TpeHus (BUICOIEMOHCTpPAITHS).

M3meHeHre BHyTpEeHHEHN 3Hepruu (TeMiieparypbl) Teja npu Temionepeaaye.

OneIT M0 aaAMabaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopenu mnapoBod TypOMHBI, JBHUrareisi BHYTPEHHErO CropaHusi, pPEaKTHBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecamnbie cocmoanus eewyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHuaeHcanusa. Mcnapenue wu kumneHue. AOCOTIOTHAs U
OTHOCUTEINIbHAs  BJAXHOCTb  BO3AyXa. HacelmeHHblM 1map.  YaenpHas — TewioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT 1aBJICHUSI.

TBépnoe Tteno. Kpucrainuyeckue wu amopdHble Tena. AHHM30TPOIUS CBOWCTB
kpuctauioB.  Kuakue  kpucramibl.  CoBpemMeHHble — Marepuanbl. [lnaBienue u
KpucTayn3anus. Y ieibHas Tersiora miasneHus. CyOoaumarus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHHuecKre yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUIPOMETP U ICUXPOMETP,
KAJIOPUMETP, TEXHOJOTUM TOJIYYEHUsS COBPEMEHHBIX MAaTepuajgoB, B TOM YHCIE
HaHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX NAPOB.

Kunenue npu mnoHMXKEHHOM JIaBJICHUU.



Crioco0Ob1 U3MEpPEHUS BIAKHOCTH.

HaGurotenne HarpeBaHus | IJIABJICHHUS KPUCTANTHISCKOTO BEIIECTRA.
JleMoHCTpalus KPUCTAJIOB.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomoi

H3MepeHne OTHOCUTENFHOW BIaKHOCTH BO3TyXa.

Pa3znen 4. DieKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OneKkTpu3anus Ted. ODJEeKTpudeckuil 3apsig. [[Ba Buaa SIEKTPUUECKUX 3apsIoB.
[IpoBOAHUKM, MUAIEKTPUKKA U TOJYIPOBOJAHUKH. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsaa.

B3aumopneiictBue 3apsgoB. 3akoH Kynona. ToudeuHbBId AIEKTPUYECKUH  3apsi.
Onektpuueckoe nojie. Hanpsok€HHOCTh aniekTpudeckoro mosst. [IpuHnmn cynepno3unuu
ANEKTpUUYECKUX noJieh. JInHuM HanpsHKEHHOCTH AJIEKTPUIYECKOTO MOJIS.

PaGora cun anektpoctatuyeckoro moss. IloTeHuuan. Pa3HOCTH MOTEHIIUAJIOB.
[IpoBOOHUKM W  JAUDIIEKTPUKH B  DIIEKTPOCTATHYECKOM  Tmosie. JludnekTpuyeckas
MIPOHUIIAEMOCTb.

DnekTpoéMKOCTh. KonaeHcatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJIEHCATOpa. DHEPrus
3apsSYKEHHOT0 KOHJIEHCATOPA.

TexHuyeckre yCcTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: 3JIEKTPOCKOI, JIEKTPOMETP,

AJIEKTPOCTATUYECKAs 3a1uTa, 3a3€MJICHUE AIEKTPONPUOOPOB, KOHJIEHCATOD,
KOIMPOBAJIBHBIN arapar, CTPyUHbIN IPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MPUHLIAIN IEUCTBUSA JIIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAAM IUIACTHH,
PACCTOSTHUSI MEXK1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIJIOBUSI CYLIECTBOBAHUA DJIEKTPUUECKOTO TOKa. M CTOUYHMKH
toka. Cuna Toka. [IoCTOSHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka Lenu.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. VY nenbHOE COIIPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COCTMHEHNUE IPOBOJHUKOB.

PabGora snexktpudeckoro Toka. 3akoH Jlxoyns—Jlenna. MOIIHOCTh 3JIEKTPUYECKOTO
TOKA.



DNeKTpOoABMKYILAS CHUJIa U BHYTPEHHEE COIPOTHUBIIEHUE MCTOYHUKA TOKA. 3akoH OMa
JUTS1 IOJTHOM (3aMKHYTOM ) 3JIeKTprUueckoil enu. KopoTkoe 3amMbIKaHue.

DOneKTpoHHasi MPOBOAMMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTH COINPOTUBIICHHUS
METaJJIOB OT TemrnepaTypbl. CBepXIIPOBOIUMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. COOCTBEHHass W TNPUMECHAs MPOBOJUMOCTH MOJYHPOBOIHUKOB.
CsoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEeKTpUYECKUd TOK B pacTBOpax M paciljiaBax JJIEKTPOJIMTOB. DJIEKTPOJIUTHYECKAS
JUCCOLMAIIMS. DIEKTPOIIH3.

OnexkTpuyeckuid TOK B raszax. CaMOCTOSTENbHBIA M HECAMOCTOSITENbHBIA pPa3psii.
Monnus. [1ma3ma.

TexHuueckue ycTpONUCTBa M NPAKTUYECKOE IMPUMEHEHHE: aMIIEPMETp, BOJIBTMETD,
peocTar, MCTOYHUKHU TOKa, JJIEKTpPOHArpeBaTelibHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbBIC
MPpUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHI U (HDOTOPE3UCTOPHI,
MOTYTIPOBOHUKOBBIN IMO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSI.

3aBUCHUMOCTh COMNPOTHUBIICHUS LUUJIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIONIAAN
MONEPEYHOr0 CEYEHHs U MaTepuara.

CMmeliaHHOEe COeIMHEHNE MTPOBOTHUKOB.

[IpssMoe u3MepeHue ANEKTPOABUKYIIEH criibl. KOpOoTKOE 3aMbIKaHUE raJIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxkcnepumenm, nabopamopusvie pabomol

N3yueHnne cMemaHHOrO COEIMHEHNS PE3UCTOPOB.

N3mepenne SIEKTPOJIBHKYIIEH CHUJIbI MCTOYHMKA TOKA W €ro  BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue amexTpoiusa.

MeknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kijacce OCyLIECTBISIETCA C YUETOM
COJICPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMH MaTE€MaTUKW, OWOJIOTMH, XHUMHH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nonsamusi, CBSI3aHHBIE ¢ U3YyYEHHEM METOJOB HAayYHOI'O MO3HAHUS:
SBJICHHE, Hay4YHbIA (DaKT, TUIOTE3a, (pu3mdeckas BEIWYWHA, 3aKOH, TEOpHUsi, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MO/JIETb, U3MEPEHUE.

Mamemamuka: peumieHUe CHUCTEMbl YpaBHEHUMW, JMHEWHas ¢QyHKUMs, napadoina,
runepOoia, ux rpaukd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHl U UX MPOEKIINU
Ha OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.



Buonocus: MexaHuueckoe JBWKEHHE B JKHBOW mpupone, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHIbI TEIUIONEpENauyd, TEIUIOBOE pPaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumusi: JTUCKPETHOE CTPOEHUE BEIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUJIKOCTEM W Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs JUCCOLUALINS, FalbBaHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeoOpa3oBaHUE JBWKEHUI C HCIONB30BAHMEM MEXAHU3MOB, YYET
TPEHMsI B TEXHUKE, TOAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUsI UMITYJIbCa B TEXHUKE
(paketa, BOAOMET M JApyTHE€), JBHUraTelb BHYTPEHHErO CropaHus, MapoBas TypOuHa,
OBITOBOM XOJIOAUIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH TOJTyYEHUSI COBPEMEHHBIX MaTepuasoB,
B TOM YHCIE HAHOMATEepHaJOB, M HAHOTEXHOJIOTMM, D3JIEKTPOCTaTHYECKas 3allluTa,
3a36€MJICHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM INPUHTEP, 3JIEKTPOHATPEBATEIbHBIC
MPUOOPBI, FTEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Pa3znen 4. JiaekTpoguHaMHUKa

Tema 3. Macnummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

ITocrosiHHBbIE MarHuTHl. B3anMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE TMOJIE.
Bekrop marauTHOM WHAyKUuW. [IpwHIMII Cynepno3suuyMyu MarHUTHBIX mojned. JIluaum
MarHuTHOW UHAYKIMU. KapTuHa TUHUI MarHUTHOW MHIYKIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe 1oJjie IpOoBOJIHUKA C TOKOM. KapThHa TUHUM MHAYKIIMM MarHUTHOTO TOJIs
JUTMHHOTO MPSMOTr0 MPOBOJAHUKA U 3aMKHYTOI'O KOJIBIEBOTO TPOBOIHUKA, KATYIIKHA C TOKOM.
OmneiT Dpcrena. BzanmoaeiicTBre NPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOlyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaylb M HampaBlieHUE. [[BUXKEHHE 3apsHKCHHOM 4YacTHUIbl B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuibl JlopeHia.

SIBiieHue HNEKTpOMarHUTHOW HHAYKUMHU. [IOTOK BEKTOpa MAarHUTHOM WHIYKLIMUU.
DIIEKTPOJIBIXKYILAsl CHJIAa UHAYKIMU. 3aKOH AJIEKTPOMAarHUTHOW UHAYKIIuU Dapajesl.

BuxpeBoe ayiekTpudeckoe mnoje. DIeKTPOJBIKYIIAs CHJIa UHAYKIMA B MPOBOJHUKE,
JBIDKYIIEMCSI IOCTYIATENIbHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIUU. DJICKTPOABUKYIIAS CHUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpPOMCTBA M TPAKTHUECKOE MPUMEHEHHUE: TOCTOSIHHbIE MAarHUTHI,
AIEKTPOMArHUTHI, AJIEKTPOJABUTATENb, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHI], UHIYKIIHOHHAS
MeyYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTyYKa MAarHUTHBIM IOJIEM.



JIvHUM MHIYKIUY MarHUTHOTO MOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuio Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIbI HMHAYKIUM OT CKOPOCTHM HM3MEHEHMS
MarHUTHOTO ITOTOKA.

SIBlIeHUE CAMOMHIYKITUH.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBiIEHUS 2JIEKTPOMATHUTHON UHAYKIIUH.

Paspneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUSA

KonebarenbHas cucrema. CBoOoaHbIE MexaHHyeckue KojeOanus. ['apMoHHuUeckue
koneOanus. Ilepuon, wacrtora, ammuutyna v ¢asza kosieOaHui. [IpyKWHHBIA MasATHHK.
MareMatuyeckuii MasTHHK. YpaBHEHHE TrapMOHHMUYECKMX KojeOanuil. IIpeBpamienue
SHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbubiii kOHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B HUACAIBHOM
K0Je0aTeNbHOM KOHTYpe. AHAJOTUs MEXIy MEXaHWYECKUMU M 3JIEKTPOMarHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUS OHHEPIUM B  HJICAJTBHOM
KoJie0aTeTbHOM KOHTYpE.

[IpencraBnenre o0 3aTyxaromuXx KosieOaHUSX. BBIHYXJIEHHbIE MEXaHUYECKHe
koseOanus. PezoHanc. BoiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.

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

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTpeOICHUE DICKTPUUECKON SHEPTHH.
OKOJIOTUYECKHE PHUCKM IpU IPOU3BOACTBE 3JIEKTPO3HEpruu. KynbTypa HCIOIB30BaHUSA
AJIIEKTPOIHEPIUH B MIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHNA 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KoJjiebareabHOW — CUCTeMbl  (NMPYKUHHBIA WM
MaTeMaTUYECKU MasiTHUK).

Habmronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuumnorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa M HANpsDKEHUST OT BPEMEHH) JUIs
AJIIEKTPOMATHUTHBIX KOJIEOAHUIA.



Pe3onanc npu nmocineq0BaTeIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U
KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnegoBanue 3aBUCUMOCTH NEPHOJA MAJbIX KOJIEOAHWN Ipy3a HA HUTH OT JUJTMHBI
HUATH U MacChI Ipy3a.

HccnenoBanne mNepeMEHHOT0 TOKAa B LENH W3 MOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60JIHbL

Mexanuueckue  BOJIHBI,  yclioBUd  pacnpoctpaneHus.  Ilepumon.  CkopocTb
pacrnpocTpaHeHHs U JyivHa BoJHBL. [lomepeunsie u npoaoasHble BoHBL. MHTEpdepenius u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIy4YEHUS JIEKTPOMATHUTHBIX BOJIH. B3anmHas
opueHTauusa BekTopoB E, B, V B anekTpoMarauTHOU BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HUE, MpeJOMIICHHE, nossipusauus, Audpakuusa, uHteppepeHus. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[puMEeHEHNE 3JIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMNIBI paIMOCBA3M U TENEBUICHUA. Pagnonokamusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEJIbl.

TexHuyeckre yCcTporucTBa U MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPAa3BYKOBasl JUAarHOCTUKA B TEXHUKE U MEAMIIMHE, paap, PAAUONPUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-mieun.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmtomnieecs Tei10 Kak UCTOUHUK 3BYKa.

HaGnronenue otpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJONM M 4YacTOTOM
KoJieOaHui.

HUccnegoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, IMPEIOMIICHHUE,
noJisipu3anus, AMPpaxkuus, UHTEpPepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas onruka. IIpamMonMHENWHOE pPaCIpPOCTPAHEHUE CBETA B OJHOPOJHOMN
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxeHuil B MIOCKOM
3epKa’e.

[Ipenomnenue cBeta. 3aKOHBI TPETOMIICHUS CBeTa. AOCOMIOTHBIA TMOKa3aTeib
npenoMiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenpHblid yroi moJHOrO BHYTPEHHETO
OTPAKEHHUS.



Hucnepcus cera. ClnoxHbIN cocTaB Oenoro ceera. LIBerT.

CobOuparone W pacceuBaroIIde JIUH3bl. TOHKas JuH3a. POKYCHOE pPAaCCTOSIHHE U
onTHYecKas cwia TOHKOM JuH3bL. [locTpoeHue wu300paxkeHuid B coOuparolUX M
paccenBaroIMX JuH3ax. @opMylia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH. Y CIOBHS
HAOJIOICHUSIT MaKCUMMYMOB U MHHHUMYMOB B HMHTEP(EpPEHIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakuuvonHas pemérka. YcioBue HaOMIOIECHUS TJABHbBIX
MaKCUMYMOB IIPH TaJICHUU MOHOXPOMATHUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuueckne ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (oroamnmnapar,
IPOEKIIMOHHBIN alapaT, MUKPOCKOI, TEJECKON, BOJIOKOHHAs OINTHKA, IU(PpaKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpsAMonrHEHOE pAacIPOCTPAHEHHUE, OTPAKECHHUE W MpeJomieHue cBeta. Onruueckue
PUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIA.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIbIO TPU3MBI.

[Tony4yenue cnekTpa ¢ mOMOUIbI0 JUPPAKIUOHHON PEIETKY.

Habmronenue nonsipu3aiium cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne nmokazatens NpeOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH
I'paHuIBl NPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [IoCTynarTsl criennanbHON TeOpun
OTHOCUTENIBHOCTH: HWHBAPUAHTHOCTb MOJAYJSA CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLMII
OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKPAILICHUE JJIUHBI.
DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Pasznen 7. KanToBas ¢pusuka
Tema 1. Inemenmol K6anmoeoii ONMUKU



®ortonsl. Popmyna I[lnanka cBs3u 3HEpruM (HOTOHA C €ro 4acToTOW. DHEeprus u
UMITYJIbC (POTOHA.
OtkpeiTue u wuccienoBanue ¢otoddpdexra. Omnbitel A. I'. CroneroBa. 3aKoHBI

dbotoapdexra. VYpaBHenue OuHmTelHa a1 dortodddexra. «KpacHas rTpaHuLa»
dboTtorpdexra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.
XUMHUYECKOE ICUCTBUE CBETA.
TexHuueckne ycTpoHCTBa M MpaKkTUYECKOE MpUMEHEHHe: (HOTOIIEMEHT, (POTOAATUHK,
COJIHEYHasi OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®otor(h(PexT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHETO (GoTod¢deKTa.
CBeToano.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pezepdopia no paccesuuto o -yactuil. [lnanerapHas
Mozeinb atoma. [loctynarsl bopa. U3nydenue u nornomieHue GoToHOB MpH MEepexojie aToma
C OJIHOTO YPOBHA SHEpPruu Ha Apyroil. Buael cnekrpoB. COeKTp ypOBHEN 3HEPTUHM aTOMa
BOJIOPO/JIA.
BonnoBeie cBoiicTBa yactul. Bonnsl ne bpoina. KopnycCkyIspHO-BOIHOBOU Tyaan3M.
CHoOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.
TexHuyeckre yCTpOCTBA M NPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIM aHAIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Hab6nronenue nmuHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol
HaOnronenue nuHeRyaToro crekrpa.
Tema 3. Amomnoe a0po
OKCHNEPUMEHTBI,  JIOKA3bIBAIOIIUE  CIOXKHOCTh  CTpoeHusi  siapa.  OTKpbITHE
panuoakTuBHOCTU. OmnbiTel Pesepdopna mo ompeneneHuro cocTaBa paguoaKTUBHOTO
m3nyuenusi. CBoicTBa anb(da-, Oera-, raMMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
KUBbIC OPTAHU3MBL.
OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHas monens siapa I'eitzenOepra—lBanenko.
3apsin aapa. MaccoBoe uncio sapa. M30Torsl.
Anbda-pacnaa. IIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydenue. 3akoH
PaIMOAKTUBHOIO pacnaja.
DHeprus CBsS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.
S nepHble peakunu. Jlenenue u CUHTE3 s1IEp.



Snepusiii peaktop. Tepmosinepubiii cunres. [IpoOGrembl M NMEPCHEKTUBHI SIAEPHOM
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHON SHEPTETUKH.

OnemMeHTapHble yacTULbl. OTKPBITHE TO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaamMeHTaNbHbIe B3auMOeicTBH. EAMHCTBO (n3nueckoil KapTUHBI MHpA.

TexHuyeckue ycTporucTBa U MIPAaKTUIECKOE PUMEHEHHUE: TO3UMETDP, KaMepa Buibcona,
SIIEPHBIN peakTop, aToMHass 6omoOa.

Jlemoncmpayuu

CuéTunK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Ortanbel pa3BUTUA acTpoHOMuUHU. [IpukilamHOE W MHUPOBO33PEHUYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 3Bé3nHoro Heba. Co3Be3nust, spKue 3BE3/1bl, JIAHETHI, UX BUAMMOE JBH)KEHUE.

Conneuynas cucrema.

Comnue. Conneynass akTuBHOCTh. Mctounuk sHeprun ConHua v 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTBHY». 3BE3IBI
IJIABHOW IOCJIEOBATENBHOCTH. 3aBHCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TJIaBHOM
IIOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. COBpPEMEHHBIE IPENCTABICHUS O
IIPOUCXO0XKICHUHU U 3BosroMu ConHIa v 3BE3/1. DTalbl )KU3HU 3BE3L.

Muieunsiii [Iyte — Hama ['anaktuka. [lonoxxenue u nBwkenue ComHia B ['amakTuke.
Tune! ramakTuk. Paguoranaktuku u kBa3zapel. UEpHBIE IBIPHI B SIAPAX TaTaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa00ma. Pa3zberanue ramaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe nsinydeHue.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnrooenus

HaGmtoneHuss HEBOOPYXKEHHBIM  TJIa30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN JJI1 ONpEENICHUs] MOJIOKEHUSI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO AaTy:
OCHOBHBIE c03Be3us1 CEBEPHOrO MOJYIIAPHS U IPKHUE 3BE3IBI.

Ha6nronenus B Teneckon Jlynsl, minanet, Maeuynoro IlyTu.

O6o0maromniee MOBTOPEHUE

Ponp pu3Mkum M acTpoHOMHUH B 3KOHOMHYECKOM, TEXHOJOTHUYECKOH, COIHMANbHOU M
ATUYECKON cdepax MeATeTbHOCTH YeJOBEKa, pPojib U MecTO (U3MKM U aCTPOHOMUU B
COBPEMEHHOM HAay4yHOM KapTUHE MHpa, pojb (umdeckoil Teopud B (HOPMUPOBAHUU
MPEACTABICHUN O PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H



Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce oCymIeCTBISIETCS C YUETOM
COJIEPKATENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OMOJOTHH, XHUMHUH,
reorpauu U TEXHOJIOTHUU.

Meswcnpeomemnusie nousamus, CBSI3aHHBIE C U3YUYEHHUEM METOJOB HAayYHOTO TO3HAHMSL:
ABJICHUE, HAYYHBIN (paKkT, TUMOTE3a, (PU3NUECKas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHHE,
HKCIIEPUMEHT, MOJICTMPOBAHHE, MOJIEIh, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYyHKIUH:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPEI
M HUX TPOEKIHUU HAa OCH KOOPAMHAT, CJIOXEHHE BEKTOPOB, MPOU3BOJIHBIC JIEMEHTAPHBIX
byHKIUH, NMpU3HAKU MOA0OUS TPEYTOJBbHUKOB, ONpEAeNeHUE IIOMAAN MIOCKUX (QUTYp H
o0BbEMa Te.

Buonoeus: sneKTpUUECKUe SIBICHUS B KUBOW HpUpPOAE, KojiebaTelnbHble IBU)KECHUS B
’KMBOM TMPHUPOJIE, ONTUYECKUE SIBICHUS B KUBOW MPUpPOAE, NEHCTBUE paJuallii Ha >KUBbHIC
OpTraHU3MBI.

Xumus: CTpOeHHE aTOMOB W MOJIEKYJ, KPHCTAJUIMUECKas CTPYKTypa TBEPIBIX TE,
MEXaHU3MbI 00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPATIbHBIN aHAH3.

l'eoepaghus: MarHUTHBIE MOIOCA 3€MJIH, 3aJIEKH MarHUTHBIX Py, (OTOCHEMKA 3eMHOM
MOBEPXHOCTH, MPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocua: ~ JAVMHAW  JJEKTpoliepenad,  IeHeparop  IMEPeMEHHOro  TOKa,
AJIEKTPOJIBUTATENb, MHAYKIIMOHHAS T€4Yb, pajap, PaauoNpUEMHHK, TEIEBU30p, aHTCHHA,
teneoH, CBY-neub, MPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapes.
INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUSA

OcBoenune yueOHoro npeamera «Pusnka» Ha ypOBHE CpeHEro oo0Imero oOpa3oBaHUS
(6a30BBIf  YpPOBEHB) JOJDKHO OOECMEYUTh JOCTHIKEHHE CIEAYIOIUX JIMYHOCTHBIX,
METaIpeAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3ybTaThl OCBOECHHUS yueOHOro npeamera « Pu3nka» JOJIKHBI OTpaXkaTh
TOTOBHOCTh M  CIIOCOOHOCTh  OOyYarOIIMXCsl PYKOBOJACTBOBATHCS  CHOPMHPOBAHHOMN
BHYTPEHHEN TO3WLMEN JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHUEHTAUWN, ITO3UTHUBHBIX
BHYTPEHHUX YOEXKICHHI, COOTBETCTBYIOLIUX TPAJULHUOHHBIM LEHHOCTSIM POCCHUMCKOTrO
oO11ecTBa, paclInpeHnEe KU3HEHHOTO OIbITA U OTbITa JIEATEIbHOCTH B MPOIIECCE pealln3aluu
OCHOBHBIX HAIPABJICHUN BOCIIMTATENBHOMN AEATEILHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:kaaHCKOr0 BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3ULMKM OOyYaroumerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUNUCKOTO OOIIECTBA;

NPUHITHE TPAIUIUOHHBIX OOIIEUYETIOBEUECKUX TYMAHUCTHUECKUX U JEMOKPATUYECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbBHOCTh B MHTEPECAX I'Pa’KJaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B 00pa30BaTeIbHON OpraHu3allly;



YMEHHE B3aMMOJICHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIHUSIMA ¥ HA3HAYCHHUEM;

TOTOBHOCTbh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTINTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNCKON TPaXIaHCKON UICHTUYHOCTH, MATPHOTU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHUXKEHUSIM POCCUNCKHUX
yU€HBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OILICHMBATh CHUTYyallMl0 M NOPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NEATEIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAas HCTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKOI HAYKE;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpPEC K pas3lMyHbIM cdepaM MpoPECCHOHAIBHON NeATeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKOM U TEXHUKOM, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOp Oymylien
npodeccuu U peain30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC TJIAHBL;

TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHUIO B 001acTH (PU3MKHU HA
MPOTSIKEHUU BCEH KU3HU;

6) 3K0JOrNYeCcKOro BOCTIMTAHUS

c(hOpPMUPOBAHHOCTh HKOJOTHMUECKON KYJbTYpPhl, OCO3HAHHE TIJI00AJBLHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIeM;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBUM B OKPYXKAIOIIEH CpeJEe Ha OCHOBE 3HaHMS
LIEJIE YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OmbITa JeATeJIbHOCTH JKOJOTUYECKON HaAMpaBICHHOCTH Ha OCHOBE
MMEIOITUXCS 3HaHUM 110 (hU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3NUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAy4YHOW JEeSATEeTbHOCTH, TOTOBHOCTH B MPOLIECCE H3YUYCHUS
(bU3UKHU OCYIIECTBISATh MMPOEKTHYIO U UCCIEI0BATEIBCKYIO NCSITEIbHOCTh UHANBUIYATBLHO U
B Irpymiie.

METAINPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble Jijornueckue AeMcTBHUA:
CaMOCTOSITENIbHO (POPMYJHUPOBATh U aAKTyaJIM3UPOBATh MpoOJieMy, paccMaTpUBaTh €&
BCECTOPOHHE;



ONPEAEIISITh UEIU AEATENbHOCTH, 3aJaBaTh apaMeTPhbl U KPUTEPUU UX JTOCTUKEHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH ¥ TIPOTHUBOPEYMsI B PAaCCMAaTPUBACMBIX (DU3UIECKUX
SABJICHUSIX;

pazpabaThiBaTh IUIaH pEIIEHUS MpoOJeMbl ¢ YyY4€TOM aHalIM3a HMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBHI B JEATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJbTATOB IEIISM,
OLICHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PabOTy B YCIOBHSIX PEaTbHOTO, BUPTYAJIbLHOTO H
KOMOWHUPOBAHHOT'O B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebcKue 1eMCTBUS:

BJIAICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATUSIMU U METOJaMU (PU3NYECKOi
HaYyKWU;

BJIaJICTh HABBIKAMH yU4€OHO-UCCIE0BATEIHLCKON U IPOESKTHOM JEATEIbHOCTU B 00JaCTH
(U3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOUCKY METOJIOB PElICHUS
3a/1a4 (PU3NUECKOTO COACPKAHUS, TPUMEHEHHIO Pa3IMYHBIX METO/IOB MO3HAHUS;

BJIQJIETh BUJIAMH JIESITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPHpPETAIUH,
peoOpa30BaHUI0 U MPUMEHEHUIO B PA3JMYHBIX YUYEOHBIX CUTYyallMsIX, B TOM YHUCIE TPH
CO3/IaHUM YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISBJISITh MPUYMHHO-CJICJCTBEHHbIC CBSI3M U aKTyaJIU3UPOBATh 3ajady, BbBIJBUTATH
TUIIOTE3Y €€ pEelIeHUs, HaXOAUThb apryMEHThI IJIs JOKa3aTEIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHaJIM3UPOBaTh IMOJYYEHHBIE B XOJE€ PEIICHUS 3aJauyd pPe3yJbTaThl, KPUTUYECKHU
OIICHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHON ACSATEILHOCTH, B
TOM YHCJIC TIPU U3yUYeHUU (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B TPAKTHUUECKYIO 00J1aCTh KU3HEACATEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIC UJICH, MIpEJjIaraTh OPUTMHAIIBHBIC MTOIXO0/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

PabGora ¢ nndpopmanueii:

BIAJIETh HaBbIKAaMU TMOJydeHUss wuHbopManuu (GU3UYECKOTO COACPKAHUA U3
WCTOYHUKOB  Ppa3HbIX THUIIOB, CaMOCTOATEIIBHO  OCYIIECTBJISATH  IOUCK,  aHAJU3,
CUCTEMATH3AIMI0 ¥ HMHTEPIpETAli0 WHOOpPMAIMU pPAa3IUYHBIX BHJIOB U  GopMm
MIPEJCTaBIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh CpeJCcTBAa WH(DPOPMAIIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJIOTHH B
pelIeHUd KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3AIIMOHHBIX 3a7a4 C COOII0JICHUEM
TpeOOBaHWI JPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHus,
MPABOBBIX U AITHYECKUX HOPM, HOPM MH(GOPMAIIMOHHON 0€30MacHOCTH;



CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COACpXKaHUS B pa3ivuHbIX (opmarax ¢ y4EToM
Ha3HaYeHWs: HMHPOpPMAIMM U LEJeBOM ayAWTOpUH, BHIOMpas ONTUMANbHYIO (opMmy
NpeACTaBICHUS U BU3yaIH3alHH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBHSA:

OCYILIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTyallui U CMAT4aTh KOH(QIUKTHL;

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

MOHMMAThH U UCTIOIB30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAIbHON pabOThI;

BbIOMpaTh TEMAaTUKYy M METOJAbl COBMECTHBIX JAEHCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEW KaXKJI0I0 WieHa KOJIJIEKTHBA,

IIPUHAMATh LEIU COBMECTHOM JAECATEIBHOCTH, OPTraHU30BBIBATH W KOOPAUHUPOBATH
JNEUCTBUA MO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACHPEAEIATh POJIU C YYETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOMN padOTHI;

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

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

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

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusamnus:
CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATENIbHYIO JESATENIbHOCTh B 00JaCTH (PU3UKU U
aCTPOHOMUH, BBISBJIATH MIPOOJIEMBI, CTABUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a]1a4H;
CaMOCTOSITENIbHO COCTABIIATH IUIAH PELICHHS PACUETHBIX M KAUECTBEHHBIX 3aJad, IJIaH
BBITIOJTHEHUSI TPAKTHUUECKOH paboThl € Y4YETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOUYTCHUM;
JABaTh OLICHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;
JienaTh OCO3HAHHBIN BHIOOP, apTyMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
croco0CcTBOBaTh (HOPMUPOBAHUIO W TMPOSBICHUIO JPYAUIMA B 00JacTH (PU3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:
JABaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIAM;
BJQJ€Th HABbIKAMM TO3HABATEIbHON peQIeKCMH KaK OCO3HAHMSI COBEPILIAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;
MCIOJIb30BaTh NPUEMBI pe(hIeKCUU ISl OLIEHKU CUTYallud, BEIOOpa BEPHOTO PEILICHUS;



YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHHIO;
MPUHUMATh MOTHBBI U ApTYMEHTHI JPYTUX MPU aHAINU3€ PE3YJIbTaTOB JAEATEIbHOCTH;
NpUHUMATD ceOs, TOHUMasi CBOM HEJJOCTATKH U JOCTOWHCTBA,

NPUHUMATh MOTUBBI U apTYMEHTHI IPYTHX IPU aHAJIHU3€ Pe3yIbTaTOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mocTukeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI MIPOTPAMMEI 10 (PU3UKE
i YpOBHS CpeaHero oOmero oOpa3oBaHus y OOyYalOMIMXCS COBEPIIEHCTBYETCS
AMOLMOHATBHBIN WHTEIUIEKT, PEAoNIaralomui copMUpoOBaHHOCTS:

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

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

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

SMIATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHHE APYTHUX,
YUYUTBIBaTh €r0 NpPHU OCYLIECTBICHUM OOIIEHHS, CIOCOOHOCTh K COUYYBCTBUIO U
COTIEPEKUBAHUIO;

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

NPEAMETHBIE PE3YJIBTATDI

K xonity o6y4yenus B 10 kiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHU:

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

YUYUTHIBATH TPAHULIBl MPUMEHEHUS U3YYEHHBIX (PU3UYECKUX MOJIETel: MaTepuaibHas
TOYKA, UHEPIMAJIbHASI CUCTEMa OTCUYETa, a0COTIOTHO TBEPIOE TEIO0, UACaTbHBIN ra3, MOJACIN
CTPOEHHUS Ta30B, KUJKOCTEHU U TBEPABIX TEJI, TOUCUHBIN AIEKTPUUECKUN 3apsl IPU PEHICHUN
bu3nUecKux 3aaa4;

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



OMHCHIBATh MEXaHUUECKOE ABMKEHUE, UCTIONB3YS (PH3nYecKre BETNINHBI: KOOPINHATA,
yTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMITYJIbC Tea, KHHETHYECKas
SHEPrUs, MOTEHIMAIbHAS DHEPIrusi, MEXaHU4YecKas paboTa, MeXxaHUYecKas MOIIHOCTb; MPHU
ONMHCAHUM TPABWIBHO TPAKTOBAaTh (U3UUYECKUN CMBICT HCIOIb3YEMbIX BEJIUYUH, UX
0003HAUCHUS W €IWHUIIBI, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOIINE JTAHHYIO (PU3HUCCKYIO
BEIIMYNHY C APYTUMU BEIMYHMHAMY;

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

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

aHAIU3UPOBaTh (PU3UUECKUE MPOLIECCHl U SIBICHUS, UCIIONb3Ys (DU3NUECKUE 3aKOHBI U
MPUHIUIIBL: 3aKOH BecemupHoro Tsrotenus, |, 11 u Il 3akonsr HetoToHa, 3aK0H coxpaHeHUs
MEXaHUYECKON DSHEPruM, 3aKOH COXPAHECHHS WMIYJbCa, MPUHIMI CYHEPIO3UIMN CHJI,
MPUHIMIT PABHONPABUS HMHEPUUAIBHBIX CHUCTEM OTCUETa, MOJEKYISIPHO-KUHETHYECKYIO
TEOPHUIO CTPOEHHUSI BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CpEIHENW KUHETUYECKOW 3HEPTruu
TEIJIOBOTO  JBM)KEHUS MOJIEKYJl C  aOCOJIIOTHOW  TeMIlepaTypoil, TepBbId 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsiaa, 3akoH Kymona, mpu sTom
pasznuyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BHIPAKEHUE U YCIOBUS
(rpanu1bl, 00J1aCTH) TIPUMEHUMOCTH;

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

BBITIOJIHATHh KCIIEPUMEHTHI M0 UCCIIEIOBAaHUIO (DU3UYECKUX SBJICHUN U TMPOIIECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX M3MEpPEHUH, TpH JOTOM (HOPMYIUPOBATH
npobsieMy/3agadyy M THUIOTE3y YYEOHOro OKCIEPUMEHTa, CcOoOupaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOUTH OMBIT U (POPMYITUPOBATH BHIBOJIBI;

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

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



coOiroAarh mpaBuia 0€30MacHOTO TpyAa MPHU MPOBEACHUH HCCIEAOBAHUNA B paMKax
y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW W MPOEKTHOM JEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U JaOOPATOPHOTrO 000PY10BAHUS;

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

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

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

MPUBOANTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKu, 00BICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHI;

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

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

K koniry o0ydyenust B 11 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHbI
oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIINUXCS YMEHUM:

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

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

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



ONUCHIBATh U3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUECKHUE, MATHUTHBIE, ONITUYECKUE,
ANEKTPUYECKYI0 TMPOBOAUMOCTh PA3JIMYHBIX CpPEl) U AJIEKTPOMATHUTHBIEC SIBIICHUS
(mpouecchl), HUCMONB3YS (PU3NYECKHE BEIMYMHBL: DJIEKTPUUYECKUNM 3apsij, CHiIa TOKa,
ANEKTPUYECKOE HAIPSIKEHUE, BJIEKTPUUECKOE COMPOTUBJIEHUE, PAa3HOCTh MOTEHIMAJIOB,
AIEKTPOJBIDKYIINAs CHJia, paboTa TOKAa, MHAYKIMS MarHUTHOTO TIOJsA, cuia Ammepa, cuia
JlopeHniia, ”HAYKTUBHOCTh KaTYIIKH, SHEPTUS SJIEKTPUUECKOTO U MATHUTHOTO MOJICH, EPUO/T
M 4YacTtoTa KojeOaHuil B KoyieOaTeIbHOM KOHTYpe, 3apsijl M CHJIa TOKa B IMpoIlecce
rapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHui, (POKyCHOE PacCTOSIHME U ONTUYEcKas Cujia
JIMH3BI, TIPU ONMCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONB3YEMBIX BEJIMYUH,
UX O0O3HAYEHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMH BEJIMUHMHAMU;

OMKCHIBATh WU3YUYEHHBIE KBAHTOBBIC SIBJICHUS M TMPOIECChI, UCIOJIb3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JIJIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs U
UMIyJbC (POTOHA, MEPUOJ TMOIypaclaaa, SHEPrus CBS3M aTOMHBIX SAEp, NMPU ONUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOJIB3YEMBIX BEJIIMYMH, UX 00O3HAUEHUS M
€IMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIONINE NAHHYIO (PU3HUECKYIO BEJIUUUHY C JPYTUMHU
BEJIMYMHAMU, BBIUUCISATH 3HaUCHUE (DU3NUECKOIN BEITMYUHBI;

aHAIM3UPOBaTh (DU3UUECKUE MPOIIECCHl U SIBJICHUS, UCTIONB3Ys (DU3UUECKUE 3aKOHBI U
NpPUHLUINBL: 3aKOH Owma, 3aKOHBI MOCIEAOBATEIBHOIO M MApaAJIEILHOTO COCIUHEHUS
MPOBOJIHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM WHAYKIHWHU, 3aKOH
MPSMOJIMHEUHOTO pACHPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3AKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHE OWHIITeHHA i GoTod(deKrTa, 3aKOH COXpaHEHUS HHEPTUHU, 3aKOH
COXpPAaHEHUSI HMMITYJIbCa, 3aKOH COXPAHEHUs JJIEKTPUYECKOrO 3apsija, 3aKOH COXPaHEHUS
MacCOBOT'0 4HCJIa, MOCTyIaThl bopa, 3aK0H paJiMOaKTUBHOTO pacmajia, Ipu 3TOM pa3invaTh
CJIOBECHYIO0 (DOPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHHUE U YCIIOBUS (TPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

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

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

BBITIOJIHATHh KCIIEPUMEHTHI M0 UCCIIENOBAHUIO (DM3MUECKUX SIBJICHUN M TIPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX M3MEpPEHUH: TMpu OSTOM (PopMyIUpoBaTh
npobsieMy/3agadyy M THUIOTE3y YYEOHOro OKCIEPUMEHTa, CcOoOupaTh YCTAHOBKY U3
MPEI0KEHHOTO 000PYI0BaHUS, TPOBOAUTH OIBIT U (POPMYITUPOBATH BHIBO/IHI;

OCYIIECTBJISTh TPSMbIE M KOCBEHHBIE H3MEpPEHUs (DU3UYECKUX BEIUYHMH, TPU STOM
BBIOMPATh ONTUMAJBHBIA CIIOCO0 M3MEPEHUS] U UCIOJIb30BaTh M3BECTHBIE METOJIBI OIEHKH
MOTPEMTHOCTEN U3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTU (DU3WYECKUX BEJIWYHMH C HCIOJb30BAHUEM TPSMBIX
M3MEPEHUN: MPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH PE3yJIbTAThl MOJYyUYECHHOMN
3aBUCUMOCTH (U3MUECKUX BEJIMYWH B BHJE TaONWI] W TpaduKOB, NeJaTh BHIBOABI IO
pe3yJbTaTaM UCCIIEA0BaHNUS;



co0mrofaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEICHUH HCCIEIOBAHUN B paMKax
y4eOHOr0 SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM JEATENbHOCTH C
MCIIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYA0BAHMS;

pemaTh pacy€THBIC 3aJaud C SBHO 3aJaHHON (U3MYECKOH MOJENbl0, HCHOJb3YS
dbusznueckue 3aKOHBI M TPUHIUIBI, HA OCHOBE aHaiM3a YCIOBUS 3a/Jayd BBHIOMpATH
(bu3MYECKYIO0 MOJIEINb, BRIACIATH (PU3HUUECKUE BEIMUUHBI U (OPMYIIBI, HEOOXOANUMBIE TS €€
pelieHus, MPOBOAWTH pacuéThl M OLEHUBATh PEATbHOCTb IOJIYYEHHOTO 3HAYEHUS
(bu3NIEeCKOil BETUYNHBL;

pemaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBAThH JIOTHYECKU HEIIPOTHBOPEUUBYIO HEMOUYKY
paccyXJIeHUI ¢ ONOPOi HAa U3YUCHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIIONIb30BaTh MPHU pPEIICHHHM YYeOHbIX 3a7ad COBpPEMEHHBbIE HH(DOpPMAIIMOHHBIC
TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMH U NPEICTaBICHUS Y4eOHOW U
HAYYHO-TIOMYJISIPHONW MH(pOpPMAIINK, MOJyYeHHONW M3 Pa3IHMYHBIX WCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOIydaeMyto HH(OPMAIIHIO;

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

OPUBOJUTH MPUMEPHI BKIIaJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHUE IIPOLIECCOB OKPYXAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIONIb30BaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHON KHU3HU IS
oOecrieueHus: 0€30MaCHOCTH IPH OOpAILIEHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOHUCTBAMH,
JUIA  COXpaHEHWsI 3/0pOBbs U COOJIOACHMS HOPM OSKOJOTMYECKOrOo IOBEJCHUS B
OKPYIKAIOIIEH CPELE;

paboTaTh B IpyHI€ C BBHINOJIHEHUEM pPA3IMYHBIX COLUANBHBIX POJEH, MIaHUPOBATH
paboTy TpyMIibl, palMOHATIBLHO PACTIPEAEIATh 00S3aHHOCTH U TUIAHUPOBATH JESITEIHLHOCTD B
HECTaHJAPTHBIX CUTYAIHsIX, aICKBATHO OIICHUBATH BKJIAJl KXKAOTO U3 YIACTHUKOB IPYIIIHI B
pelIeHre paccMaTpuBaeMon POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngj;ﬁf;igrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE

Ne aTra nudpoBLIe

Tema ypoka Kontpoabubie IlpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HO?I;)H:HIfﬂ 1 bubmmorexa [JOK

e . https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHusd. [lepeMenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOyCcKOpeHHOE PSIMOIMHEIHOE bubnuoreka [IOK

5) 1
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOonHOe majieHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBrm>keHre MaTeprabHON TOYKH I10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
Hprorona asis MarepuanbHOM TOUKH
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cua

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- HeP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduument tpenus.

13 Cuia Czn OTHBnefnq; pu BI/I)Pi(CHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE IBU)KEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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[ToTenuunanpHas s3HEpPTUs yupyro
neOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlabopaTtopHnas pabota Nel
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KontpoabHnas padora Nel mo teme

«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlabopaTtopHnast pabota No2
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmnuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOPHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas paborta Ne2 o teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VnenbHas TenioTa MaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK

46 0 OBOIHHUKH. 3aKOH COXpaHe
HOMYTPOBOIHIIH H COXpAHCHIA https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN 2JIEKTPUIECKHAI bubmnorexa [IOK
y ) p https://m.edsoo.ru/ffOc6ce4
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJeH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moust. ITorenman. PasHocts bubmmorexa [TOK
' . https://m.edso0.ru/ff0c6f00
[IOTEHIMAIIOB
IIpoBOIHUKY U OUDIEKTPUKHU B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
g pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaGoparopHas pabota Ne3
53 "N3MepeHne 21eKTPOEMKOCTH
KOHJieHcaTopa"
[IpuHIMIT NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DneKTpocTaTHUeCcKast 3alluTa.
3azemileHue IEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[TocnenoBarenpHOE, TapaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHKUKOB. JlaboparopHas pabota
Ned «3yuenue cMeliaHHOTo
COCIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

61

PaboTa 1 MOLTHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa AJist OTHOM (3aMKHYTOM)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabota
Ne5 «M3mepenne D/IC ncrounuka
TOKa U €r0 BHYTPEHHETO
COITPOTHBIICHUS

PesepsHsiil ypok. KonTponbHast
pabota Ne3 1o Teme
"OnexkTpoauHamuka" / Becepoccuiickas
poBepoyHas paborta

O06o06mmaromuit ypok

«QnexTpoanHamukay / Becepoccuiickas

poBepoyHas paborta

SJICI(TpOHHa}I IMPpOBOAUMOCTD TBép,Z[BIX
METaJI0B. 3aBUCHMOCTD

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

CONPOTHUBIICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.

62 . 1
CBoiiCTBa JIEKTPOHHBIX ITYYKOB
[TomynpoBoiHUKH, X COOCTBEHHAs U

63 MpUMecHas MPOBOAUMOCTh. CBOMCTBA 1 bubnnoreka HOK
p—~n-nepexona. ITonynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DIIEKTPUUYECKUI TOK B pacTBOpax 1
pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK

64 1
DJIEKTPOJIMTHYECKAS JUCCOIALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKHI TOK B ra3ax.

65 CamMocTosTenbHbIN U 1 bubnnorexa [HOK
HECaMOCTOSATENIbHBIN pa3psal. MoHus. https://m.edsoo.ru/ff0c84ae
ITma3ma
DnexTpuueckue npudopsl U

66 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KontponbHas padota Ned 1o teme

67 «nekTpocratuka. [locTosiHHBIN 1 bubnuotexa [JOK
ANEKTpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPelaX»

68 PesepBubIil ypok. O600marommi ypok 1 bubmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)l;l[()l:ll:())]]zl;feﬂbﬂble
padoThI padoThI pecypeni
[TocTosiHHBIE MAarHUTBI U UX
B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTtHoe 1ose MPOBOJHHKA C
TokoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopatopnas padora Nel «3y4yenue 1 1 bubmmnoreka HOK
MAarHUTHOTO IOJIA KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTtopHas pabota Ne2 1 1 bubmuoreka [JOK
«HccnenoBanne neMcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apSDKEHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

HWHIAYKIUH. 3aKkoH BHCKTPOMaTHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuu Papanes

10

JlaGopaTopHas padora Ne3
«HccnenoBanue SBiacHUA
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPHUTEIIN 2JIEMEHTapPHBIX YaCTHILI,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «Marautoe
noJie. DNeKTPOMarHuTHasT MHAYKIIUSD)

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbnas padoraNel no Teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHas pabota Ned
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMArHMTHBIC KoJieOaHus B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 2JIEKTPOMAarHUTHBIC
KoJeOaHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. Ilpoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOT0 3BOHKA,
reHeparopa NepeMeHHOro TOKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnp3zoBanus
3JIEKTPOIHEPTUU B MOBCETHEBHOM
KA3HU

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBolicTBa U ckopocTh. [1kana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxkarus
o5 KonTponbnas padota No2 bubmmoreka [JOK
«Konebanus v BOJHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpeje. bubmuoreka [JOK
Todeunblili ICTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxenue cBeTa. 3aKOHbI
27 otpaxkeHus ceerta. [loctpoeHue bubmmorexa LIOK
P peta. 1oeTp https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbii bubmuorexa [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
JlabopaTopnas pabora Ne5
paTopHai p bubmuorexa [{OK
29 «M3mepeHne nokazarens

MPCIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

Jlunssl. [TocTpoenue n3obpaxxeHuil B

30 nunH3e. Dopmyrna TOHKOM JTUH3bI bubmorexa [JOK
- POPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
Jlaboparopnas pabota Ne6
31 «HccnenoBanue CBOWCTB
M300paXKEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
39 6enoro ceera. Lger. JlaboparopHas
pabota Ne7 «Habnronenue nucnepcun
CBETa»
33 Nutepdepennus cpeta. udpakius bubnnorexa [JOK
cBera. JludpaknnonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJH. bubmmoreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpruOOpPbI U yCTPOUCTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [loctynarsl bubnmnorexa [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHre BPEMEHH U COKpaIllEHUE bubmorexa HOK
g P patt https://m.edsoo.ru/ff0cfad2
JUTUHBI
DHeprus U UMIYIbC PEISITUBUCTCKOM
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U Bubmmorexa [IOK
’ p https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl TOKOS
39 KonTponbnas padora Ne3 «OnTuka. bu6muoreka [JOK

OCHOBBI CTICTIHATBHOM TEOPUH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCUTCIIBHOCTH

®otonsl. Dopmyna [Inanka. JHeprus

bu6nmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHUE Eus 10K
HOIMOTEKA
4 porospexra. Onbrrnr A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTorddekra. YpaBHeHue
42 BﬁHMTeI(?II)Ha J'I(I:Iq&)OTOB(l)(;eKTa bubmmorexa [IOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» ¢potosaddexra
JlaBnenne cBera. Onbitel [1. H.
43 JlebeneBa. XUMHUUECKOE NEHCTBUE bubmorexa LHOK
scBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MIPAKTUIECKOE TPUMCHCHHE:
44
($OoTORIEMEHT, POTOAATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOU OIITHUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
pLOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
but6mmoreka [IOK
47 IT b
OCTYHATEL HOpa https://m.edsoo.ru/ff0d0afa
W3nyuenne u mornomnieHrne GpoTOHOB
48 i H}lliqe exoJie aTOM;.H co H(()b;o OBHS bubmorexa HOK
p pexol . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha ApyTroi. Buasl ciekTpoB
49 BosHoBEIE cBolicTBa yacThIl. BoiIHEBI bu6nunorexa LIOK

ne bpoiina. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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BOJIHOBOM Jtyaniu3m. CrIOHTaHHOE U
BBIHYXXJCHHOE U3Ty4YeHHE

50

o1

52

53

54

55

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3ITYYCHUS

CgoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Bnusaue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiryueHue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHbiit
peaktop. [Ipobaembl, mepcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1epHON
SHEPIreTUKHU

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTo/pl HaOM01eH!s U
pPErucTpanyy dJIEMEHTApHBIX YACTHLI.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3anmMoaercTBud. EnMMHCTBO
(bu3nyecKoil KapTUHBI MUPa»

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YeHHE aCTPOHOMMH. Bug
3BE3HOrO Heba. Co3Be3ausl, spKue
3Bé3}II)I, IIJIAaHETHI, UX BUIUMOC

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1162

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

nBrokenne. ConHeynas cucreMa

56

57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TNIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sBosroniu CoJHIa U 3BE3]

Mnineunsiii [1yTe — Hama ['anakTuka.
[lonoxenue n aBmwxkenne CojiHIA B
l'anaktuke. I'amaktuku. YEépHbie
JbIPBI B SIAPAX TFalaKkTHK

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznyudenue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

63

Kontponbnas pabota No4 «DneMeHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb puzuku u
ACTPOHOMHUU B YKOHOMHUYECKO,
TEXHOJIOTUYECKOW, COUUAIBHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YeJI0oBeKa

O6o6maromuit ypok. Pois u Mmecto

(GU3MKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




64

O6o06maromuii ypok. Pomib
(buzuveckoit Teopun B HOPMUPOBAHUH
MpEeACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

65

O6o06maromuii ypox. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IEM
PsILy COBPEMEHHBIX €CTECTBEHHO-
HaY4YHBIX MIPEICTaBICHUN O IPUPOJIE

66

67

68

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHIYKIIHS

PesepsHblit ypok. OnTuka. OCHOBBI
CIeLUaIbHON TeopuH
OTHOCHUTEJIBHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHHS 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 IpuUMepax pojb M MecTo (GU3MKKM B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU U

TEXHOJIOIMH, B IPAKTUYECKOU EATEIBHOCTH JIFOACH

10.2

10.3

104

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

AIIEKTPUYECKHUH 3apsi]l — IPU pelIeHUH (PU3NUECKUX 3a7a4

Pacno3naBaTh ¢u3uyeckue siBiIeHUsS (IpOLECCh) M OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJISIPHO-KHHETUYECKON TEOPUU CTPOECHMS BELIECTBA U
ANEKTPOJUHAMUKHU: PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE
JBUKEHHE, CBOOOJHOE IMaJeHHe Tell, ABM)KEHHUE IO OKPY)KHOCTH, HWHEpIHS,
B3auMozeicTeue Tei; AudPy3us, OpoyHOBCKOE JBUKEHUE, CTPOCHHUE JKUIKOCTEH
U TBEPABIX TeJ, W3MEHeHHue oObEMa Tela NpPU HArpeBaHUM (OXJIAXKICHUH),
TEIUIOBOE PABHOBECUE, UCIIAPEHUE, KOHACHCALUs, IIaBJICHUE, KPUCTAIIIM3aLus,
KHMIIEHHE, BJIIAJKHOCTh BO3/yXa, IIOBBIIIECHUE JABJICHUS Ta3a IIPU €ro HarpeBaHUU
B 3aKpbITOM COCYyJ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSHMs Tra3a B

nu3orponeccax; JICKTprUu3anusd T, B3aUMOJICHCTBUE 3apaa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCIONb3ysl (U3UUYECKUE BEINYHMHBIL:
KOOpJIMHATA, IyTh, IEpEMEUICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, Cuia,
VUMITYJIBC Te€Jla, KWHETHYECKasi YHEPrus, MOTCHUUAIbHAs DYHEPIUs, MEXaHUYEeCKas
paboTa, MeXaHWYeCKas MOIIHOCTb; IpPH ONUCAaHUM MPABUWIBHO TPAKTOBATh
(Gu3NYECKUN CMBICI HUCHOJB3YEMBIX BEJIWYMH, UX OOO3HAUEHMS] U €IUHUIBL,
HaXOJUTh (YOPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO (DU3MUECKYIO0 BEIMYUHY C JPYTHMMHU

BCINYHNHAMH

10.5

OnwuceiBaTh H3YYCHHBIE TEIJIOBBIE CBOWCTBA TEJI W TEIJIOBBIE SIBJICHHS,
UCTIONB3ysl (U3MYECKUE BEIUYMHBI: JaBIIGHHE Trasza, TeMIleparypa, CpemaHss
KMHETUYEeCKasi SHEPTUs Xa0TUUECKOTO JIBUKEHUSI MOJIEKYJI, CpEIHEKBaApaTUUHAS
CKOpPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSA JHEprus, pabora rasa,
KO3 GUIMEHT TOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENS;, MPU OMUCAHUH
MPaBUIBHO TPAKTOBATh (PU3UUYECKHH CMBICT UCIHOJB3yeMbIX BEIWYUH, WX
0003HaUeGHUS W EAWHHIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO

(bu3NYECKyI0 BEIMUYHUHY C IPYTUMHU BEJIMUYMHAM




10.6

OnucelBaTh U3YyYEHHBIE JJIEKTPUYECKHE CBOICTBA BELIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONIBb3Ysl (PU3NYECKUE BEITUUMHBI: 3JIEKTPUUYECKUHN 3aps,
3JIEKTPUYECKOE T0JIE, HAPSHKEHHOCTh MOJIs, NOTEHIMAN, PA3HOCTh MTOTEHIMAJIOB;
OpY OINWCAHUM TIPABWIIBHO TPAKTOBaTh (DU3UYECKUNA CMBICI HCIIOIb3YEMbIX
BEJIMYMH, MX OOO3HAYCHHS M EIMHHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIINE

JaHHYI0 (PU3UYECKYIO0 BETUUYHUHY C JPYTMMH BETUYUHAMU

10.7

10.8

10.9

AHATM3UPOBATh (PU3UYECKHE TMPOLECChl U SIBJICHUS, HCHOIB3Ys (HU3UUECKHE
3aKOHBI ¥ MPUHIHUIIBL: 3aKOH BceMupHoro Tsarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpaHCHHS MEXaHWYECKOW OSHEPIHH, 3aKOH COXpPAaHCHHUS HUMIIYJbCa,
MPHUHIAIT CYMEPIO3UIUN CHJI, TPUHIUI PAaBHONPABHUS HHEPIHAIBHBIX CHCTEM
0oTCcu€Ta; MOJICKYJISIPHO-KHHETHYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHCH KMHETHYSCKON SHEPrUu TEIUIOBOTO JBHMKCHHUS MOJICKYJ C
a0COJIIOTHOW TeMIepaTypol, MEePBbId 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHCHUS
AJIGKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3idyaTh CIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCJIOBUS (TPaHMUIIBI,

00J1aCTH) TPUMEHUMOCTH

OOBSICHATE OCHOBHBIE IMPpHUHIOMUIIBI ,HeﬁCTBHH MalluH, HpI/I60p0B U TCXHHUYCCKUX
YCTpOﬁCTB; pa3indaThb yCJI0OBUA UX 0€30I1aCHOI0 HMCIOJIL30BAHHUS B HOBCGﬂHCBHOﬁ

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, IpOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTL BBIBOABI

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 UCIIOJIB30BATh U3BCCTHLIC MCTOIBI

OILICHKH MTOTPEIIHOCTEN N3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH MEXy (PU3MUECKUMH BETMUYMHAMMU C UCTIOIb30BAHUEM
OpsIMBIX M3MEPEHMH; TMpPU ATOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCUPOBAThH
pe3yNbTaThl MOJIYYEHHON 3aBUCHUMOCTH (M3WYECKUX BEJIWYUH B BHJE TaOIUL U

Fpa(bI/IKOB, ACJIaTh BbIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

10.12

Cobmoiate mpaBuiia 0€30MacHOr0 TpyAa MpU TMPOBEACHUU HCCIEIOBAaHUN B
pamMKax yd4eOHOro »SKCIEePUMEHTa, Yy4eOHO-UCCIIEIOBATETLCKON M MPOEKTHOMN
JIESATETLHOCTH C MCIOJb30BaHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1abOpPaTOpHOTO

00opyIoBaHUS

10.13

10.14

Pemate pacuérHbie 3a7aun ¢ SBHO 3aJaHHON (PU3MYECKOW MOJENBIO, MCTIOIb3Ys
(dbu3uYecKue 3aKOHbI U TIPUHIIMIIBEL, HA OCHOBE aHaJIM3a YCIIOBHSI 3a/1a4d BHIOUpATh
buU3NYECKyI0 MOJeNb, BBIACNATh (U3MYECKHE BETUYMHBI U (OPMYIIBI,
HEOOXOoauMBIC NIl e€ pellleHus, MPOBOJUTH PACUEThl U OIEHUBATH PEATBLHOCTD

MOJIyYEHHOT0 3HauYeHUs (PU3UUECKOI BETMYMHBI

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
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIPETAUU U IIPEACTaBICHUS
y4eOHOIl W Hay4yHO-TONYJISpPHOW HMH(POpPMALUKU, MOIYYEHHOW W3 pa3IMYHbIX
UCTOYHUKOB; KPUTUUECKU aHAJTM3UPOBATh MOJTydaeMyro HH(PpOpMAInio

[IpuBoauTh TpUMEpPHI BKJIaJa POCCUHCKUX M 3apYOCKHBIX YUYEHBIX-(DU3UKOB 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 KU3HU 14
oOecrieueHHs 0€30MacHOCTH MpU OOpallleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3/I0pPOBbs U COOJIOJCHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOUIEH cpeae

PaGotath B rpymme C BBINOJHEHHEM Pa3JIMYHBIX COLUAJIBHBIX POJICH,
IUIAHUPOBATH PadOTy TPYHIBL, PAUOHAIBHO pACIPEISIsITh OOS3aHHOCTH U
IJIAaHUPOBATH JIEATENLHOCTh B HECTAH/IAPTHBIX CUTYAIIUSAX, aJIeKBATHO OLICHUBATh

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
TEXHOJIOTHM, B IPAKTUYECKOW IEATEIBbHOCTH JIIOAEH, LEIOCTHOCTh U E€AUHCTBO

¢bu3nUecKoil KapTHHBI MUpa

Y4uTHIBaThH r'paHrllbl TPUMCHCHUSA U3YYCHHBIX (I)I/IBI/ILIGCKI/IX MOJEJIe: TOYSCUHBIN
BHGKTpI/I‘leCKI/Iﬁ 3apsan, sACpHad MOACIb aTOMA, HYKJIOHHAd MOACJIb ATOMHOTO SApa

IpU pelieHnu GU3NIeCcKuX 3a1a4

PacnioznaBate ¢uznueckue sBieHUs (Tpolecchl) U OOBSACHATH MX Ha OCHOBE
3aKOHOB JJICKTPOJWHAMHUKH M KBAHTOBOH (DM3UKHU: dJIEKTPUIECKasi MPOBOJIUMOCTH,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBHS TOKa, B3auMOJeHcTBUE
MarHuTOB, OJJIEKTPOMAarHUTHAs WMHIYKIUS, JACWCTBUE MAarHUTHOTO TIONS Ha
NPOBOTHUK C TOKOM M JBIDKYIIUICS 3apsii, SJIEKTPOMarHUTHBIE KOJeOaHUsS M
BOJIHBI, TPSIMOJMHEHHOE pacIpOCTpaHEHHE CBETa, OTPaXXCHHE, IPEIOMIICHHE,
uHTephepeHys, Iudpakius W MOIIpU3aIMs  CBeTa, JUCHEepPCHs CBETa,
dorornekrpudeckuii 3¢dext (hororddekr), cBeToBOE JaBlIeHNUE, BOSHUKHOBEHHE

JIMHENYaToro CIICKTpa aTtoMa BOJOpOJa, CCTCCTBCHHAA W HCKYCCTBCHHAasd




pPaanoOaKTUBHOCTDb

11.4

115

OnuceIBaTh HU3YUCHHBIC CBOICTBa BEUIECTBA (BHGKTpI/I‘{CCKI/Ie, MAarHuTHBIC,
OIITUYECKUE, DIIEKTPUUYECKYIO MIPOBOAUMOCTD pa3sIuYHBIX cpen) 5
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOLIECCHI), HCIONIb3YSd (PU3NYECKUE BEIMYMHBI:
JNEKTPUYECKUIN 3apsf], CHJIa TOKa, AJIEKTPUUYECKOE HAIpPSKEHHE, DJIEKTPUUECKOEe
COMPOTHBIICHUE, pPa3HOCTh moTeHmuanos, JJ[C, pabora TOka, WHAYKIHS
MarHUTHOTO mouisg, cuia Ammepa, cuina JlopeHna, MHAYKTUBHOCTb KaTyILKH,
SHEPrusl JIEKTPUYECKOT0 W MArHUTHOIO IOJIEH, MepHoJ] U 4acToTa KojeOaHuil B
KoJIe0aTeJIbHOM KOHTYpe, 3apsii M CHJla TOKa B MPOIleccCe TapMOHUYECKUX
AJIGKTPOMATHUTHBIX KoJeOaHui, (OKYCHOE pacCTOSIHHE W ONTHYeCKas CHuiia
JIMH3BI; ITPU OINMHMCAHUU MIPABUJIBHO TPAKTOBATH q)HBquCKlflf/'I CMBICJI UCIIOJIb3YCMBbIX
BEJIMYMH, MX OOO3HAYEHHUS W EJAMHHUIIBI; YKa3blBaTh (DOPMYIbI, CBSI3bIBAIOIINE

JAaHHYIO (bPISI/I‘IeCKYIO BCJIIMYNHY C APpYT'UMHU BCIMYNHAMU

OnuceiBaTh  HM3y4YEHHBIE KBAHTOBBIE SIBICHUS W IIPOLIECCHI, HCIONIb3YS
¢u3nyecKue BEIMYMUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JAJMHA BOJIHBI U
4acToTa CBETAa, PHEPIUs M HMMIYJIbC (DOTOHA, MEpHOJ IOJaypaclajga, dYHEPrus
CBSI3M aTOMHBIX s1/I€p; IIPU ONMCAHUU MIPABUIIBHO TPAKTOBATh (PU3UUECKHUM CMBICI
UCIOJIb3yeMbIX BEIMYMH, UX OOO3HAYEHHS W €IUHUIIBI; YKa3blBaTh (OPMYJIBL,
CBA3BIBAIOIME JIAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMU BEIMYMHAMH,

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

11.6

AHanm3upoBath (U3NYECKHUE TPOIECCHl W SBJICHUSA, HUCIONB3YS (U3NIECKUE
3aKOHbBI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI [TOCIIE0BATEIBLHOTO U MapalIeIbHOTO
COEIMHEHUS NPOBOAHMKOB, 3akoH Jxoyns — JleHna, 3aKOH 3J€KTPOMarHUTHON
WHAYKIIMH, 3aKOH MPSIMOJMHENHOIO pacpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEeHUEe DWHIITEHHa Uit GoTodddexra,
3aKOH COXpPaHEHHUs SHEPIHH, 3aKOH COXPAHEHMs] UMIYJbCa, 3aKOH COXpPaHEHHUS
9JIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUs MaccOBOTO 4yucia, MocTynaTel bopa,
3aKOH  paJMOaKTUBHOIO  paclajga; Mpd 3TOM  DPA3IuyaTh  CIOBECHYIO
(GOopMyIHpPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BhIpaK€HUE U yCIOBUs (IpaHHULIbI,

00acTH) IPUMEHUMOCTH

11.7

Onpenens[TL HaITpaBJICHUC BCKTOPAa MHAYKIWHW MArHuTHOI'O IIOJIA MPOBOAHHKA C

TOKOM, CHJIbI AMnepa " CHUJIbI HopeHua

11.8

Ctpouth U onuchiBaTh M300pa’k€HUE, CO3/1aBAEMOE IJIOCKHM 3€pKalioM, TOHKOM

JIMH301

11.9

BBINIONHATE SKCIIEPUMEHTHI TIO UCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U MPOIECCOB
C HCIIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHIl; MPU 3TOM (HOPMYIHPOBATH
npobnemy (3a7ady) U TUIOTE3y y4eOHOTO dKCIIEPUMEHTa, COOMPATh YCTAHOBKY 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) OINTHMAaNbHEINA c10co0 HU3MEPCHUA U HUCIIOJIBE30BaTh U3BCCTHBIC MCTOABI




OLICHKH ITOTPELIHOCTEN U3MEPEHUN

11.11

11.12

HccnenoBaTh 3aBUCUMOCTH (U3MYECKUX BEJIWYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEPEHUi; TpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHUPOBATH PE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTH (DU3MUECKMX BEIMYMH B BUAE TaONMMIl U rpaduUKoOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCIECA0OBaHUA

Cob6mrogate mpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEJECHUU HCCIEIOBAHUNA B
paMKax Y4eOHOro H3KCIIEpUMEHTa, Yy4€OHO-MCCIIEIOBATEIbCKOM M NPOEKTHOU
JEATETLHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB M 1aOOPaTOPHOTO

00opy0BaHUS

11.13

Pemath pacuérHbie 3amaun C SIBHO 33JaHHOW (DPU3UYECKOW MOJEIBIO, MCIIONb3YS
duznyecKkue 3aKOHbI U MPUHIUIIBL, HA OCHOBE aHajN3a YCJIOBHUS 33Ja4u BHIOMpPATh
busznyecKkyro MoJenb, BbLACHATh (U3HUECKHE BEIUYUHBI U (HOPMYIIBI,
HEOOXOAUMBIC I €€ PEIICHHs, MPOBOJUTHh PACUEThl U OILIEHUBATh PEATHHOCTD

MOJIyYEHHOT'0 3Ha4Y€HUs (PU3UUECKOI BEIINYMHBI

11.14

11.15

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

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

HUCTOYHUKOB; KPUTHYCCKH aHATM3UPOBATH MOJIydaeMyr0 HH(pOpMAIIHIO

11.16

OOBSACHATh NMPUHLIMIIBI JEHCTBUS MAIIWH, NPUOOPOB U TEXHUUYECKUX YCTPOWCTB;

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

Hcnonb30BaTh TEOpeTUUYECKUE 3HAHUSA MO (U3UKE B MOBCETHEBHOM XU3HH IS
oOecrieyeHnss 0€30MAaCHOCTH HpU OOpaIleHUH € NPUOOPaMU U TEXHUUECKUMHU
YCTPOMCTBAMM, ISl COXPAHEHUS 3/10pOBbsS U COOJIIOJIEHUS HOPM SKOJIOIMYECKOTO

MOBEJICHUS B OKPYXKAIOWIEH cpeae

11.19

PaGorats B Tpynme € BBINIOJIHCHHUEM PAa3JINYHbIX COLNUMATIBHBIX pOJ'IGfI, IJIAaHUPOBATH
pa60Ty TpyilIbl, paduOHAIIBHO PaClpCaCiATb 00SI3aHHOCTU U IJIAaHUPOBATH
ACATCIIBHOCTh B HCCTAHAAPTHBIX CUTYyaAlUAX, aACKBATHO OIICHUBATH BKJIAJ] KaKAOT'O

U3 YYaCTHUKOB I'PYMIIbI B pEIIEHUE pacCMaTPUBAEMOM MPOOIEMbI




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jiena

Kox npoBepsiemoro

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA
JjIeMeHTa

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

Odusuka — Hayka o npupoje. HayuHele MeTombl
11 MO3HAHMS OKpYXkarolero Mupa. Posb skcnepumeHTa
M TEOpUM B TMpOLECCe [O3HAHUS  MPUPOIBL

DKcIepuMeHT B (hU3HKe

MopenupoBanue (pU3nUECKUX SBICHUN M MPOLECCOB.
Hayunble runore3pl. @U3ndeckue 3aKOHbI U TEOPHUHU.
19 I'panunel  npuMeHUMOCTH  (U3UYECKUX  3aKOHOB.
' [Ipunuun coorBercTBus. Pone u mecto ¢u3uku B
(GOpMHpPOBAaHUN COBPEMEHHON HAy4YHOH KapTHHBI

MuUpa, B HpaKTI/I‘IeCKOﬁ JACATCIIbHOCTH J'IIOI[CI71

MEXAHUWKA

KMHEMATHUKA

Mexannueckoe JIBIJKEHUE. OTHOCHUTEILHOCTD
21.1 MexaHuueckoro aBmkeHus. Cucrema  oTcuéTa.

Tpaexropus

[Tepememenue,  CcKOpocTh  (CpemHsIEI  CKOPOCTb,
212 MTHOBEHHAsi CKOPOCTh) M YCKOPEHHE MaTepHaIbHOM

TOYKH, HMX HNPOCKOHWHU Ha OCHU CHUCTEMBI KOOPpAWHAT.

CrnosxeHue nepeMeIeHni U CI0KEHHE CKOPOCTEN

2.1

PaBHOMepHOG U PaBHOYCKOPCHHOC HpHMOHHHeﬁHOG

213 nBuKeHue. ['paduku  3aBUCHUMOCTH  KOOpJWHAT,
CKOPOCTH, YCKOPEHHMs, IIyTH M IIepeMelleHus

MaTepHaanoﬁ TOYKH OT BPEMCHHA

514 CBoOopaHoe majienne. Y CKopeHue CBOOOTHOTO
o najgeHust

KpuBonnHueliHoe nBuxkeHue. PaBHOMEpHOE NBUXKEHHUE
218 MaTEpUaJIbHOM TOYKM II0 OKPYKHOCTH. YTIJIOBas
CKOpOCTb, JIMHEWHas CKOpocThb. Ilepumon m wacrora.

LleHTpoCTpEMUTENBHOE YCKOPEHHE

2.1.6 TexHnueckue ycTpoWCTBa: CIHUIOMETP, JABH)KEHHE




2.2

CHapsAO0B, LCIIHBIC U pEMEHHBIC IICPEaaYN

2.1.7

[Ipaktrueckue pabotel. l3mepeHne MrHOBEHHOM
ckopoctu. MccienoBaHue COOTHOLIEHMSI MEXAY
MYTSAMH, IPOUICHHBIMU TEJIOM 3a IOCJIeJIOBaTEIbHbIC
paBHEBIE MPOMEXYTKHU BpEMEHU IpH
PaBHOYCKOPEHHOM  JBMKEHHMM  C  HAdaJbHOU
CKOpPOCTBIO, paBHOM HyJI0. HM3ydyeHue nBHKEHUA
mapuka B BSA3KOM JKUIKOCTH. V3yueHuWe ABMKEHUs

Tela, OPOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

221

2.2.2

2.2.3

224

[Tpuniun otHocutenbHocTH ["anmunes. I[lepBriil 3akoH
Herorona. lHepunanbHble CUCTEMBI OTCUETA

Macca tena. Cuia. [lpuHnun cynepno3unuu cui
Bropoii 3akon HproToOHa [u1s1 MaTepUaIbHONM TOYKHU B
uHepuuansHoii cucteme otcuéra (MCO). Tpernii
3akoH HploTOHA /17151 MaTepualIbHbIX TOUEK

3akoH BceMuUpHOTO TsroreHus. Cuina TSKECTH.

HepBa;I KOCMHUUYCCKasA CKOPOCTh. Bec tena

2.2.5

2.2.6

Cuiia ynpyroctu. 3akoH ['yka

Cuna rtpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIB)KEHUSI W cuia TpeHus mnokos. KoadduuueHt
TPpCHUA. Cuia COMMPOTUBJICHUA IPU JABUIKCHUU TCJIa B

KUAKOCTHU HUJIM Ira3c

2.2.7

2.2.8

[TocrynatensHoe ¥ BpamaTelbHOE  JBW)KECHHE
a0COJIIOTHO TBEPOTO TEJa
MOMEHT CHJTBI OTHOCHTEIBHO OCH BpamieHwus. [Liredo

cuibl. YcnoBus paBHOBecHs TBEpAoro tena B MCO

2.2.9

2.2.10

Texnuueckue YCTPOﬁCTBaI OAIIHUITHUKH, ABHXKCHUC

HNCKYCCTBCHHBIX CITYTHHUKOB

[IpakTueckue paboTel. M3ydueHne NBHKEHUS Opycka
MO0  HAKJIOHHOM  IUIOCKOCTH  II0N  JEHCTBHEM
Heckonbkux cui. HMccnemoBanwe 3aBUCHMOCTH CHII
YOPYroCTH, BO3HHUKAIOMUX B  nedopmupyeMoi
MpYXXUHE U PE3UHOBOM 00pasiie, OT BEIMYMHBI HX
nedopmaruu. VccnenoBanue yClIOBHI pPaBHOBECHS

TBépI[OI‘O TCJ1a, UMCIOIICTO OCh BpaIlllCHUSA




2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

231

Nmnynbe MaTepuaibHON TOYKH, CHUCTEMBI
MaTCpHaJIbHBIX TOYCK. HMHyJIbC CHUJIBI U U3MCHCHUC

HUMITyJbCa TEia

2.3.2

3akoH coxpaHeHuss umiyibca B MCO. PeaktuBHOE

IBIKEHHUE

2.3.3

Pabora criet

234

MoHoCTh CHIIBI

2.35

2.3.6

Kunernueckas OHEpIus MaTepHaﬂbHOﬁ TOYKH.

TeopeMa 0 KHHETUYECKOW SHEPTUH

[TorennmaneHass sHeprus. lloTeHunanbHas >HEPrUs
yIpyro nehopMUpOBaHHOM MPYKUHBI.
[ToTennmanpHas HEPrus Teja BOIU3U MOBEPXHOCTHU

3emMiin

2.3.7

[loTeHunanpHbple U HENMOTEHLMATIbHBbIE CUIbL. CBsI3b
pabOThl HEMOTEHUMAIbHBIX CHUJI C H3MEHEHHEM
MEXaHUYECKONM HSHEpPrud CUCTEMBI Tel. 3aKOH

COXpaHCHUA MEXaHUYEeCKOMH QHCPIUH

2.3.8

anyrne " HEYIIPYTHUEC CTOJIKHOBCHU

2.3.9

2.3.10

TexHuueckue YCTpOﬁCTBaZ JBHXXCHUC PAaKeET,

BOJOMET, KOTEp, NPYKUHHBIN TUCTOJIET

[IpakTunueckue pabotbl. M3ydeHue cBsi3u ckopocrTei
TEN IpU Heynpyrom yzaape. MccnemoBaHue cBs3H
pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHMYeCKOM OHCPIrun

TCIIa

MOJIEKYJIAPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.11

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHIECKOM
Teopuu. bpoyHoBckoe  nBuxkenwme. Juddyswus.
XapakTtep JBHXKEHUS M B3aUMOJCHCTBUS YaCTHI]

BEIECTBA

3.12

Mogenu cTpoeHHs ra3oB, )KUAKOCTEW M TBEPIBIX TEN
" OOBSICHEHHE CBOICTB BEIECTBA HA OCHOBE DTHUX

MoOJIenen

3.1.3

Macca MOJICKYII. KoauuecTtBo BenecTBa. IlocTosHHas

ABorazpo




3.2

3.14

TenmoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. [llkana remneparyp Lienscus

3.15

3.16

Mogens wuneansHoro rasza. OCHOBHOE YpaBHEHUE
MOJICKYJISIPHO-KMHETUYECKON  TEOpuH  HJealbHOI0

rasa
AOcomtoTHasT TeMIeparypa Kak Mepa cpeaHen
KMHETUYECKON SHEPTHH TEIJIOBOTO JBUXKEHHUS YaCTHI]

raza. [lIkana remneparyp KenbBruna

3.1.7

3.18

3.1.9

3.1.10

VYpaBuenue Knaneiipona — MengeneeBa. 3akoH
JanpToHa

l'azoBbie 3akoHBI. M30mpoleccsl B UACATBHOM Ta3e C
MIOCTOSIHHBIM ~ KOJIMYECTBOM  BELIECTBA: HU30TEpMa,
n30x0pa, n3obapa

TexHUYECKUE YCTPOICTBA: TEPMOMETP, OapoMeTp
[IpakTuyeckue paboTsl. Mi3MepeHue Macchl BO3ayxa B
KJIacCHOM KoMHare. MccienoBaHue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSIHUS Pa3peKeHHOT0 raza

OCHOBbI TEPMOJMHAMUKHU

3.2.1

TepMmonnnamuueckas cucreMa. BHyTpeHHsIs dHeprus
TEPMOAMHAMHYECKONM CHCTEMbI M  CIOCOOBI €€

HU3MCHCHUA

3.2.2

3.2.3

KonnyectBo TemnoTsl U pabota. BHyTpeHH:s 3Heprus

OJHOATOMHOI'O HACAJIBHOI'O Ira3a

Buer TeIUTIONIEpeIayuu: TETJIONPOBOTHOCTb,
KOHBEKLIMs, HU3nydeHue. TemioéMkocTh  Tena.
VY nenpHas TEIUIOEMKOCTh BEIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOTIEpEaauc

3.24

IlepBbi  3akOoH  TepmoauMHaMmuKku. lIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K H3O0MPOLECCAM.

I'paduueckas uHTEpIIpeTais paboThHI raza

3.2.5

TenmoBble MamvHbI. [[pUHIKNBI TEUCTBUS TEMIOBBIX
MammH. [IpeoOpazoBaHus JHEPrHM B TEIUIOBBIX
MammHax. Koaddunment monae3noro aeincTsus (nanee

— KIIJ{) TennoBoii mamunsl. ukn Kapuo u ero KI1/]

3.2.6

Bropoit 3akoH TepmomuHamuku. HeoOpaTumocThb

IpoIecCOB B  mpupoae. TeruioBble JBUTATEINH.




DKOJorH4ecKue Mpo0IeMbl TETNIO3HEPTETUKH

3.2.7

3.2.8

TexHuueckue yCTpOMCTBA: JBHUIaTellb BHYTPEHHETO

CropaHus, OBITOBOM XOJIOAUJIbHUK, KOHAUITUOHCD

[Ipaktrueckue paboTel. M3mepenuwe  ynenbHOM

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/1bI

[TapooOpa3oBanne u KoHIeHcauus. McmapeHue u

3.3.1 KWICHWE. YJIenbHAas TEIuIoTa MapooOpa3oBaHUsI.
3aBUCHMOCTB TEMIEPATypPhl KATIEHUS OT JaBJICHUS
332 AOGconoTHAs M OTHOCUTEJIbHAS BIAKHOCTH BO3/AYyXa.
o Hacpimennsiit nap
Teépmoe teno. Kpucraminueckue u amopdubie Tena.
3.3.3 AHM30TpONIUSI  CBOMCTB  KpuctauioB.  Kuukue
33 kpuctaibl. COBpeMEHHbBIE MaTepHAaIbI
' 334 [lnaBnenne W KpucTauM3auus. YAelabHas TeIioTa
o iaBnenus. Cyomumarus
3.35 YpaBHeHHE TEMI0BOro H6amaHca
TexHuyeckue ycTpoiicTBa: TUTPOMETP U MCUXPOMETP,
" KaJIOPHUMETpP, TEXHOJOTHH MOJYYECHHUS COBPEMEHHBIX
o MaTepuajgoB, B TOM UYHCJIE€ HAHOMATEpUAIOB, U
HAaHOTEXHOJIOTHH
[Ipaktnueckue paboTbl. HM3MmepeHue BIIAXHOCTU
3.3.7
BO3/yXa
4 DJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA
i1l DnexTpu3anus Tel. DIEeKTpUUYecKuil 3apsia. /[Ba Buma
o ANEKTPUIECKHX 3apsI0B
41.2 IIpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKA
4.1.3 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia
41 414 B3aumopeiictBue 3apsanoB. 3akon Kynona
| DneKTpuueckoe moJie. Hanpsxéanocts
415 aneKkTpudeckoro mnoisis. [lpuHnun cynepmno3unum.
JIMHUYM HANPSHKEHHOCTH AJIEKTPHUUECKOTO OIS
416 Pabota cun snexrpocraruueckoro moiis. [lorenmmann.
o PazHOCTh MOTEHIIMAIOB
4.1.7 [IpoBogHMKM W IUAIEKTPUKA B IOCTOSTHHOM




ANEKTPUYECKOM ToJe. Jusnexktpudeckas

MMPOHUIIACMOCThb

4.1.8

4.1.9

4.1.10

OnexrpoéMkocts. KoHnzaeHcaTop. OneKTpOEMKOCTh

IIJIOCKOI'0  KOHACHCaTOopa. 3Hepm;1 3apsKCHHOI'O

KOHJIEHCATOpa

Texuuueckue yCTpOICTBA: 3EKTPOCKOTI,
JNEKTPOMETP, ANEKTPOCTATUYECKAs 3alluTa,
3a3eMIICHHE ANEKTPOnpUOOpOB, KOHJICHCATOD,

KCEPOKC, CTPYWHBIN IIPUHTED
[Ipaktuyeckue paboTsl. M3Mepenue 3neKkTpoEMKOCTH

KOHACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX

YcnoBus CYIIIECTBOBaHUS MIOCTOSTHHOTO
421 aneKkTpuyeckoro toka. Mcrounuku toka. Cuiia ToKa.
[TocTostHHBIM TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
oy DneKTpudecKoe COIIPOTHBIICHUE. VY nensHOE
o COINPOTUBIICHUE BEIIECTBA
424 [TocnenoBarenbHOe,  MapaienbHOE,  CMEIIAHHOE
o COEIMHEHUE MTPOBOIHUKOB
PabGora osnextpuueckoro Toka. 3akoH Jkoyma —
4.2.5
Jlenua
4.2.6 MOMIHOCTB 3EKTPUYECKOTO TOKA
anekTpoaBkymas cuina (mamee — DJC) wu
427 BHYTPEHHEE CONPOTHBIICHHE MCTOYHUKA TOKA. 3aKOH
o Owma U1t TOJTHOM (3aMKHYTOI) 3JeKTpUYeCcKOoil 1emnu.
Kopotkoe 3ambikanne
DJNEeKTpOHHAs TNPOBOAMMOCTb TBEPIBIX METAJUIOB.
4.2.8 3aBUCUMOCTH COTMPOTUBIIEHUS  METAUIOB  OT
temrneparypbl. CBepXIpOBOIUMOCTh
129 OnekTpuueckuif  Tok B Bakyyme. CBoiicTBa
o AJIEKTPOHHBIX ITYYKOB
[MonynpoBomauku. CoOCTBeHHass W MPUMECHAs
4.2.10 MIPOBOAMMOCTb  NOJIYIPOBOAHUKOB. (CBoiicTBa p-N
nepexoza. [lomynpoBogHIKOBBIE TPHUOOPHI
4211 DNeKTpUUeCKU TOK B AIIEKTPOJINTAX.




DIIEKTPOJIMTUYECKAS AUCCOIUALIMS. DIIEKTPOJIN3

4.2.12

DJeKTpuyYecKui TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENbHBIN  pa3psld. PasiuuHble  THIBI

CaMOCTOATCIIBHOI'O paspsaa. Momnnaus. I1na3zma

4.2.13

TexHudeckue YCTpPONCTBA: aMIIEpMETP, BOJIBTMETD,
peocTaT, MCTOYHUKHM TOKa, AIEKTPOHArpeBaTENIbHBIC
pubopsl, AJIEKTPOOCBETUTEIIbHBIE pudopHl,
TEPMOMETP  CONPOTUBIIEHUS, BAKYyMHBIH JHOZ,
TEPMUCTOPBI 51 (oTope3nucTopsl,

HOJ'IyrIpOBO,I[HI/IKOBHﬁ A0, raJlbBaHHKa

4.2.14

[Ipaktuueckne pabotbl. l3ydeHue cMemaHHOTO
COEIMHEHUS PE3UCTOPOB.
N3mepenue D/1C ncTouHrnKa TOKa U €r0 BHYTPEHHETO

COITPOTUBJICHHA. Ha6JHOI[eHI/Ie OJICKTPOJIM3a

11 KITACC

Kon
paszaeia

KoanpoBepsiemoro sjiementa

IIpoBepsieMbIe 3IeMEHTHI COAePKAHUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

43.1

TlocTostHHBIE MAarHuThbL. BzaumoaerictBue

INOCTOAHHBIX MaroHuToOB

4.3

4.3.2

4.3.3

4.3.4

4.3.5

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

I10J14 ITOCTOAHHBIX MarHuTOB

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

IIPOBOAHHUKOB C TOKOM
Cuna Amnepa, €€ MOJyJib U HaIllpaBJICHUE

Cuna JlopeHma, €€ MOIyJb W HampaBJEHUE.
JIBr>KeHUE 3apsyKEHHOM 4YacTULBI B OJHOPOJAHOM

MaraHuTHOM Toiie. PaGota cuier Jlopenia




4.3.6 SIBrieHME NEKTPOMAarHUTHOW UHAYKIIUH
4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKIIMH
OAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
438 unaykiuu dapanes
Buxpesoe snekrpuyeckoe nosie. IC uHayKInu B
439 IIPOBOJHUKE, JBUXKYLIEMCS IIOCTYNATENbHO B
OJIHOPOJHOM MarHUTHOM I10JIe
4.3.10 [IpaBuiio Jlenma
NuayktuBHOCTh. SIBieHue camoumHaykiuu. 2J1C
4.3.11
CaMOUHTYKITUI
4.3.12 DHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHuyeckne YCTPONCTBA: TOCTOSIHHbIE MAarHHTHI,
4.3.14 JIEKTPOMArHuThl, 3JEKTPOABUIATEb, YCKOPHUTEIN
AIIEMEHTapHBIX YaCTHLI, UHAYKIIMOHHAS 11€Yb
[Ipaktuueckue pabGoThl. M3yueHHMe MarHUTHOTO
MoJisi KaTymku ¢ TokoMm. McciienoBanue nencTBus
4.3.15 MOCTOSSHHOTO MarHuTta Ha pPaMKy C TOKOM.

HccnenoBanne  sBI€HUS  DJIEKTPOMArHUTHOU

WHIYKIUH
5 KOJIEBAHU A 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBoOOAHBIE KOJIEOaHUS.
511 lapmonnueckne konebanus. Ilepmon, wyacroTa,
aMILTUTYAa U ¢a3za KojaeOaHui
51.2 [IpyxuHHBI MassTHUK. MaTeMaTHYeCKUI MasTHUK
YpaBHeHue TapMOHUYECKHAX KOJIeOaHMil.
5.1.3 Kunematnueckoe # AMHAMUYECKOE ONUCAHUE
5.1 KOJICOATEIBHOTO IBUKCHHUS
[IpeBpamienue dSHEpPruM TPH  TAPMOHHYECKHUX
konebanusax. CBs3b aMIUIUTYIAbl  KojeOaHUi
>14 HCXO/JHOW BEIWYUHBI ¢ aMIUTUTYAaMH KOJI€OaHUMA
€€ CKOPOCTHU U YCKOPEHHUS
KonebarenbHblii KOHTYP. CBobosHbIe
5.1.5 JJICKTPOMArHUTHBIE KOJieOaHUsT B  HUJACATHHOM

KonebaTeIbHOM  KOHTYpe. AHAIOTUS — MEXAy




5.2

MEXaHNYCCKHMU n OJICKTPOMarHMTHbBIMU

konebanusamu. @opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA SHECPruu B nacaJlbHOM

KoJe0aTeIbHOM KOHTYpE

2.1.7

5.1.8

BrinyxaeHusie MEXaHUYECKHE KoJe0aHusl.
Pe3onanc. Pe3onaHcHas kpuBas. BeIiHyXJeHHBIE

OJICKTPOMArHMuTHBIC KoJIeOaHHsI.

[lepemennsiit Tok. CuHYCOUAANBHBIN IEpEMEHHBIN

TOK.

5.19

5.1.10

MOHIHOCTB INEPEMEHHOI'O TOKa. AMHJ'II/ITYI[HOC u

ﬂeﬁCTByIOHlCe 3HAYCHHUEC CUJIbI TOKA U HAIIPSAKCHUA

Tpancpopmarop. IlpousBoacTBo, mnepemavya u
norpeOieHne JIEKTPUUYECKON SHEpIUu.
OKOJIOTUYECKME  PUCKM  TNpPU  IPOU3BOJCTBE
3IEKTPUUYECKOMN SHEPTUH. Kynerypa
HCIIOJIb30BAHUS JIEKTPOSHEPIUU B NOBCEAHEBHOM

KHU3HHU

5.1.11

5.1.12

Texuuueckue yCTpOICTBA: ceiicmorpad,

3JIEKTPUYECKUN 3BOHOK, JIMHUHU 3JIEKTpoIepead

[IpakTuueckue paboThL. UccnenoBanue
3aBUCHMOCTH TIEpPHOJIa MaJIbIX KoJieOaHUH Tpy3a Ha
HUTH OT JJIWHBI HHUTH ¥ Macchl TIpy3a.
HccnenoBanne mnepeMeHHOrO0 TOKa B ILENHU U3
MOCJIEIOBATENIbHO COEIUMHEHHBIX KOHJIEHCATOpA,

KaTyIIK{A U pe3ucTopa

MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

Mexanudeckne BOJTHBI, YCIIOBHSA

pacrpocTpaHeHHs.. [Tepuon. CkopocTb
>21 pacIpoCTpaHEeH s ¥ JUTHHA BOJHEL Ilomepeunsle u

MIPOOJIbHBIE BOJHBI

##H#Par##H#  Wurtepdepenuus u - nudpakuus
522 MEXaHUYECKUX BOJH

3Byk. CxopocTh 3Byka. [’ poMKkoCTh 3ByKa. BeicoTa
>2:3 ToHa. TemOp 3ByKa
504 DJEeKTPOMarHUTHBIC BOJHBIL. Y CJIOBUS H3ITyYSHHS

OJICKTPOMArHuTHBIX BOJIH. BzaumHuas OpHUCHTalUuA




5.3

BeKTOpoB E, B 1 v B 2yIeKTpOMarHuTHON BOJIHE B

BAKyyMe

5.25

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE,
MpeIoOMIICHHUE, MoJIsIpU3anus, mudpaxius,
unTeppeperys. CKOPOCTh  IEKTPOMArHUTHBIX

BOJIH

5.2.6

[IIkana 53JeKTPOMarHUTHBIX BOJH. IIpumeneHue

OJICKTPOMArduTHBIX BOJIH B TEXHUKE U 6I)ITy

5.2.7

[IpyuHUMOBl ~ pagMoOCBs3W M TEJIEBUICHUS.
Paguonokanus. OJIEKTPOMArHUTHOE 3arps3HEHUE

OKpYKarolen cpeibl

5.2.8

5.3.1

TexHuueckue YCTpOﬁCTBaI MY3bIKAJIbHBIC
HUHCTPYMCHTBI, YJIbTPAa3BYKOBasd JHArHOCTHKa B
TCXHUKC W MCAULHHEC, panap, paI[I/IOl'IpI/IéMHI/IK,

TEJIEBU30p, aHTeHHA, Tenedor, CBY-nieup
OIITUKA

[IpsmonnHEiHOE  pacnpoCTpaHEHUE CBETa B

oJHOpoHOI cpene. JIyd cBeTa

5.3.2

OtpaxkeHue cBeTa. 3aKOHbl OTPAKEHUS CBETa.

[Noctpoenne n300paskeHui B IIIOCKOM 3epKajie

5.3.3

5.34

IIpenomnenne cBera. 3aKOHBI MPEIOMJIEHHUS CBETA.
AOGCOTIOTHBIN MMOKa3aTeb MPEIOMICHUS

[TormHoe BHYTpeHHee oTpakeHue. IpeaenbHbI yroa

TIOJIHOTO BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

5.3.8

I[I/ICHepCI/ISI cBeta. CIIOKHBIN COCTaB OEJIOro CBETa.

et

Colwuparoniue 1 paccewBaromiyie JMH3bI. ToHKas
nuH3a. DoKyCHOE paccTOSTHUE M ONTHYECKAs CHJIa
ToHKOW JuH3bl. [locTpoeHue wu3o0pakeHUil B
coOMparoMX U paccenBarolnx JuH3ax. Dopmyna

TOHKOM JIMH3EI. Y BeJIMUEHHE, JaBaeMOe JTHH30H1
[Ipenenst [IPUMEHUMOCTHU r€OMETPUYECKON
ONTUKH

WnTtepdepennus crera. KorepeHTHbIE HCTOYHUKH.

Ycaopus Ha6J'IIOI[eHI/I}I MaKCUMYMOB u

MUHHMYMOB B HMHTEpP(EPEHLIHMOHHOW KapTHUHE OT




JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

Hudpakuus cBera. [ludpakuvionHas peméTka.

VYcnoBue HaOIIOIEHUS TJIABHBIX MAaKCUMYMOB IpU

239 MajeHu  MOHOXPOMAaTHYECKOro  CBeTa  Ha
TU(GPAKITUOHHYIO PEIIETKY
5.3.10 [Tonspu3anus ceeta
TexHnuueckue YCTpOMCTBA: OYKH, Jyna,
¢doroamnmapar, MIPOEKIIMOHHBIN ammapar,
>311 MHUKpPOCKOII, ~TEJIECKON, BOJIOKOHHAs  OITHKA,
TUGPaKIIMOHHAS PEIIETKA, TTOISIPOU
[Ipaktuueckue pabGoTsl. M3mepeHue mnokasarens
5310 TIPEIOMIICHUSI. Uccnenosanue CBOICTB

n3o0paxkeHuit B mH3ax. Habmonenue nucrnepcun

CBC€Ta

7.1

BJIEMEHTHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I PaHHUIIbI MMPpUMCHUMOCTHU KJ1aCCUYECKOM

MCXaHHKH. HOCTy.HaTBI TCOpHUU OTHOCUTCIIbHOCTHU:
6.1

HHBAPUAHTHOCTL MOAYJISI CKOPOCTHU CBE€Ta B

BaKyyMe, TPUHIIUIT OTHOCUTEILHOCTH DUHINTEITHA

OTHOCHUTENBLHOCTD OJHOBPCMCHHOCTHU.

6.2
3aMe/IeHHEe BPEMEHU U COKPAIIIEHUE JUTHHBI

6.3 DHeprusi ¥ UMIYJIbC CBOOOHOM YaCTHUIIbI

CBsi3p  Macchl € DHEprueil W HUMIYJIbCOM
6.4 CBOOOMHON 4YacTUIBI. DHEPrusi MOKOs CBOOOMHOM

YJaCTHIIBI
KBAHTOBAA ®13UKA
SJIEMEHTBHI KBAHTOBOU OIITUKU

®oronbl. @opmyna IlmaHka CBA3M DHEPruu
7.11 (GoTOHa C ero 4acTOTOW. DHEpPrus MU HMITYJIbC

¢dboToHa

OTkpeiTHE U uccnenoBanue Gpotordpdexra. ONbITH

7.12
A.I'. CroneroBa. 3akoHs! poTorddexra

213 VpaBuenne OuHmTedHa st GoTodddekra.
o «Kpacnas rpanuna» gortosdpdexra

7.14 Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.15 XUMHAYECKOE IEHCTBUE CBETA




7.1.6

TexHnuueckue YCTPOMCTBA: (hoTod71EeMEHT,

(dboTonaTunk, comHeYHast OaTapesi, CBETOIUO/T

7.2

7.3

7.2.1

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OnbiTel Pezepdopaa o
HCCIIEI0OBaHMIO CTpoeHUsl aroma. [1nanerapHas

MOJ€CJIb aTOMa

71.2.2

7.2.3

724

ITocrynatel bopa. W3nydeHue u mOIJIOIIEHHE
(OTOHOB TIpU TEPEXOje aToMa C OJHOTO YPOBHS
sHepruu Ha Apyro. Buasl cnektpoB. CrekTtp
YPOBHEW dHEPrUM aTOMa BOJOpOAa

BousiHOBBIE CcBOMcTBa yactul. BoisiHbl ne bpoins.
Kopnyckynsipao-ponHoBoi ayanusm. Judpakuus
AJIEKTPOHOB Ha KpUCTAJLIAX

CronTanHoe u BBIHYXICHHOC H3JTy4YCHHUC.

YcTpolcTBO U IPUHIIKIT PAOOTHI Jiazepa

7.25

7.2.6

7.3.1

TexHuueckue YCTPOﬁCTBaZ CHeKTpaJ'IbHHﬁ aHaJInu3

(cmexkTpockom), J1a3ep, KBAaHTOBBIA KOMITBIOTEP

[IpakTrueckue paboTHI. Hab6monenue

JMHENYaTOro CreKkTpa

ATOMHOE A1PO

Meronsl Ha0Jt01eHus 51 perucTpanuu

QJICMCHTAPHBIX YaCTUI]

7.3.2

OtkpsiTHe pagroakTuBHOCTH. OmnbIThl Peszepdopaa
M0  OMNPENEICHHUI0  COCTaBa  PagHMOAKTUBHOTO
m3nydenus. CBoiictBa anbda-, Oera-, ramma-
W3Iy4YeHUs. BIusSHUE paJiMOaKTHBHOCTH HA YKUBBIC

OpraHUu3MbI

7.3.3

OtkppiTHEe TpOoTOHA U HeWTpoHa. HykimoHHas
Mozenb siapa ['eitzenOepra — MBanenko. 3apsn

sapa. MaccoBoe 4HuCIIO sapa. H3o0T0mbI

7.3.4

7.3.5

Anbda-pacnaa. OIEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacna. I'amma-n3nyuenue. 3aKoH

PaIMoaKTUBHOTO pacmaja

DHeprus CBSA3HM HYKJIOHOB B siape. SnepHble CUIIbL.

JledexT maccol sapa

7.3.6

H,[IepHLIC pCaKkmuu. I[eJ'ICHI/IC N CUHTC3 AICP




7.3.7

Snepubiii  peaktop. TepMmosinepHbId  CHHTE3.
[Ipobnembl U MEepCTeKTUBbI SACPHON SHEPTETUKH.

DKOJOTUYECKHE ACTIEKTHI AJIEPHON SHEPTEeTUKHU

7.3.8

7.3.9

7.3.10

SHGMCHTapHBIe qaCTUILIBI. OTKpBITI/IC IMO3UTpPOHA.

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUS
TexHuueckue ycTponcTBa: [O3UMETpP, Kamepa
Bunbcona, simepHblii peakTop, aToMHas bomba
[IpakTuueckue pabotel. lccienoBanue TpekoB

yacTHI1l (110 TOTOBBIM (hoToTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

8.4

8.5

Buna 3B&3anoro Heba. Co3Be3ams, sSpKHUE 3BE3IBI,

IIJIAHETHhI, UX BUANUMOC IBUXXCHUC

Conneuynas cucrtema. [lmaHeTsl 36MHON TpyMIIbL.
[InaHeTbI-TUraHTbl U WX CIIyTHUKH, KapJIMKOBBIE

wraneTsl. Maneie tesra COTHEYHON CUCTEMBI

Connue, dorochepa u armocdepa. ConHeuHas

aKTUBHOCTb
Wctounuk sHeprun ConHua u 3B€371

3BE3/1bI, MX OCHOBHBIC XapAaKTEPUCTUKU: Macca,
CBETHMOCTb, PA/INYC, TEMIIEPATypa, UX B3aUMOCBSI3b.
JlnarpaMMa «CHEeKTpalIbHBIA KJIACC — CBETHUMOCTB).
3BE3/1bI IJIaBHOM I0CJIE0BAaTEIbHOCTH.
3aBHCUMOCTb «Macca — CBETUMOCTbY» JUI 3BE3]

IJIaBHOM MOCIIEI0BaTEIbHOCTH

8.6

##HPar###BuyTpenHee CTpOEHHE 3BE3 1.
CoBpeMeHHBIE TTPEACTABICHUSI O TIPOUCXOKICHUH U

OBOJIIOIIUHA COJ'IHI_Ia M 3BE3]I. OTanbl KU3HU 3BE31

8.7

Mneunsiii Ilyte — Hama [Nanaktuka. CrnimpanbHas
cTpykTypa ['anakTuku, pacrpeaeneHue 3BE3/, raza
n neumd. Ilomoxkenne m nBuxenne ConHua B
lNanaktuke. [1nockas u cepuyeckas MOICUCTEMBI

T"anakTuku

8.8

Tunsl ramaktuk. PanporanakTMku W KBa3aphl.

UYEpHble ABIPEI B sipax rajJakTHK

8.9

Bcenennas. Pacmmpenue BceenenHoil.  3akoH

Xabb6na. Pa3beranue ramaktuk. Bo3pact u paanyc




Bcenennoii, teopusi bonbmioro B3psiBa. Mogenb

«ropsiuei Beenennoi». PenukroBoe usinydeHue

MacmtaGHas CTpYKTypa Bcenennoii.
8.10 MeraranakTuka. Hepewménnsie po0sIeMbI

aCTPOHOMHH




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®usuka 10 knace. I'.A.Mskumes,M.A.IlerpoBa, O.C.YTOIbHUKOB U Ap.-2-€
u3a.,M.: poda, 2020

2. ®usuka 11 kinace. I'.S.Mskumes,M.A.Ilerposa, O.C.YT0IbHUKOB U Ap.-2-
e u3n.,M.: [poda, 2020

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



