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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gu3srke Ha ypOBHE CpeHEr0 00111ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHUM U TPEOOBAHUM K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pazoBarenbHO# nporpaMmsbl, npeacraBieHHbx B PI'OC COO, a
Takxke ¢ yuétoM (enepanbHoi paboyeit mporpamMmmbl Bocniutanus U Konuenmyu
npenoaaBaHus yueOHoro npeamera «dusmnkay B 00pa3oBaTeIbHBIX OpraHU3aIUsIX
Poccutickoit @eaepanun, pean3yroNX OCHOBHBIE 00pa30BaTeIbHBIC
IPOTrPaMMBlI.

[Tporpamma o pusmke onpeaenseT 00s3aTeabHOE IPEIMETHOE COIEpIKaHue,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO MMOCIEA0BATENLHOCTh U3YUECHHS TEM U Pa3/I€IOB
y4eOHOTr0 MpeIMeTa ¢ YUETOM MEXITPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKU y4eOHOT0 Ipolecca, BO3PaCTHBIX 0COOEHHOCTEN 00yUYaroXcs.
[TporpamMma no usmke Aa€t NpeacTaBiIeHUE O LEAX, COJEPKaHNH, 001Ien
CTpaTeruu oOy4eHus, BOCIUTAHUSA U Pa3BUTHs 00yUaOIINXCs CPEICTBAMU
yueOHoro npenmMera «Pu3nka» Ha yriryoJI€HHOM ypOBHE.

N3ydenue kypca pusnku yriyoaéHHOro ypoBHS MTO3BOJISIET PEaIu30BaTh
3aJja4M MpoeccrnoHaIbHOM OpUEHTAIlMH, HAIIPaBJICHO Ha CO3JJaHUE YCIOBUM AJIs
IPOSIBJICHUS] CBOUX UHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN KaXAbIM
0Oy4aronIMMcsi, KOTOpble HEOOXOIUMBI JIJIsl IPOJOJDKEHUST 00pa30BaHMS B
OpraHu3alusx NpoecCHOHATBEHOr0 00pa30BaHMS MO PA3IUYHBIM (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATBLHOCTSIM.

B nporpamme 1o ¢pu3uke onpeaenstorcs MmIaHupyeMble pe3yJIbTaThl
OCBOEHHS Kypca (PU3MKU HAa YPOBHE CPEAHET0 00IIero 00pa3oBaHuUsl: JIMUHOCTHBIE,
MeTalpeMeTHbIE, TPeIMETHbIE (Ha yriyOJ€HHOM ypoBHE). HayuHo-
METOI0JIOTUYECKON OCHOBOM IS pa3padOTKU TpeOOBaHUMN K TUYHOCTHBIM,
MeTanpeMETHBIM U MPEAMETHBIM pe3ysbTaTaM 00y4aroInuXcsi, OCBOMBIINX
mporpaMmmy 1o (pu3rKe Ha ypOBHE CPEeIHETo 0011ero oopa3oBaHus Ha
yI1yONE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMMma no (pusmke BKIIOYAET:

IUTAHUPYEMBIE PE3yNbTaThl OCBOCHHSI Kypca (PU3UKH Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI [0 roj1aM 00yUeHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma no gu3rke UMeeT NPUMEPHBIN XapakTep U MOKET ObITh
MCIIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[Iporpamma no gu3rke He CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUUTENIECH U
MPEIOCTABIISET BOBMOXHOCTH JIJISl peali3allii pa3InuyHbIX METOANYECKUX
MOJIXO/IOB K MpEnoAaBaHuI0 PU3MKHU HA YIIIyOJIEHHOM YPOBHE MPHU YCIOBUU
COXpaHEHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.

dusuka Kak Hayka o HanboJiee 00IKX 3aKOHAX MPUPO/IbI, BHICTYIIAS B
KayecTBE Y4eOHOTO MpeMETa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxaromeM mupe. LIkoapHbIN Kypc (U3HKH — cHCTEMO0Opa3yoIuit
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHbI
JIeKaT B OCHOBE TMIPOIIECCOB U SBJICHUN, N3Yy4aeMbIX XUMUEH, OMOI0THEH,



dbusngeckoii reorpadueii u actpoHomuei. Mcrnonb3oBaHue 1 akTHBHOE
IpUMEHEHUE PU3NYECKUX 3HAHUM ONPEENINIIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOPA3HBIX TEXHOJOTUH B Chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, IOJy4YEHHUsI HOBBIX MATEpUAJIOB C 3aJJaHHBIMU CBOKCTBaMHU. M3yueHne
(U3MKM BHOCUT OCHOBHOMW BKJIaJl B (JOPMUPOBAHNE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaromierocs, B GOpMUPOBAHNE YMEHUN IPUMEHSTh HAyUHBbIH
METO/]I IO3HAHHUSI TP BBIITOJIHEHUU UMH Y4E€OHBIX UCCIICOBAHUM.

B ocHOBY Kypca (pu3MKH Ha ypOBHE CpeHEro 001ero o0pa3oBaHus MOJI0KEH
pPSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOESHHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEN KyPC SABIJISIETCS JJOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTEPHUAIT U3 BCEX Pa3JeioB (PU3MKH, BKIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoesn zenepanuzayuu. B cOOTBETCTBUY C HEH MaTepHall Kypca PU3HKU
00BeIMHEH BOKPYT pu3ndeckux Teopuil. Benymum B Kypce sBisercs
(bopMUpOBaHKE IPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELLIECTBE U
oJIE.

Hoea cymanumapuzayuu. EE peannzanys NpeanoaracT UCIOJIb30BAHNE
rYMaHUTApHOTO MOTEHIMaa (U3NYECKON HayKH, OCMBICIIEHUE CBSI3U PA3BUTHUS
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU,
HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoen npuknaonou nanpaenennocmu. Kypc dpusuku yriy0aEHHOTO YpOBHS
MpEeAnojaraeT 3HakOMCTBO C IIMPOKUM KPYroM TEXHHUUECKUX U TEXHOJOTUYECKHUX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUN U 3aKOHOB. [Ipn 3TOM paccMmarpuBaroTcs Ha
YPOBHE OOIIMX MPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKUE YCTPONCTBA, U
TEXHOJIOTHH.

Hoesa rkonocuzayuu peanusyercsi HOCPEACTBOM BBEJEHUS AIIEMEHTOB
COJepKaHus, MOCBAIEHHBIX KOJOTMUYECKUM MTPoOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBA3aHbI C PA3BUTHEM TEXHUKH U TEXHOJOTHM, a TaKkKe 00CYy X IECHUs
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue cosiep:kaHus MPOrpaMMBbI 10 PU3KKE JOJKHO OBITh MOCTPOEHO Ha
IOPUHLIMIIAX CUCTEMHO-JEATENIBHOCTHOIO noaxoaa. st pusuku peanuzanus 3TUX
NPUHLIUIIOB 0a3UpPyeTCsl Ha UCIIOJIB30BaHUU CAMOCTOSITEILHOTO SKCTIEPUMEHTA KaK
MOCTOSTHHO JeiicTByto1Iero ¢akropa yueoHoro mpouecca. s yrmyonéaHoro
YPOBHSI — 3TO CUCTEMA CAMOCTOSITENIbHOTO YYEHUYECKOTO IKCIIEPUMEHTA,
BKJIFOYAIOIIETO ()POHTAIIbHBIE YYEHUYECKUE OMBITHI IPU U3YyYEHUN HOBOTO
Martepuasa, 1abopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JBa crioco0a peainzanuu GU3NUECKOro npakTukyma. B nepBom ciydae
MPaKTUKYM MpoBoauTcsa 1u60 B koHie 10 u 11 kmaccos, 1160 nociie nepBoro u
BTOPOIO MOJYTOJIUM B KXKJIOM U3 3TUX Ki1accoB. BTopoii cnocod — 31o
WHTErpanus padoT MPakTUKyMa B CHCTEMY JabOpaTOPHBIX paboT, KOTOPHIE
IPOBOASTCA B Ipoliecce u3yueHus paszzaena (temol). [Ipu stom mox pabotamu
IPaKTUKyMa MIOHUMAETCS CAMOCTOSITEIbHOE UCCIIEN0BAHUE, KOTOPOE MTPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000MEHHOTO BHa O€3 TOMIAarOBOM HHCTPYKITUH.

B mporpamme no pusmke cuctemMa yueHHu4ecKoro 3KCIepuMeHTa,
71a00paTOpHBIX PadOT U MPaKTUKyMa MpeACTaBlIeHa eIUHbIM nepeuneM. Beibop



TEMAaTHUKH JIJIs1 ’TUX BUJIOB YUCHHUECKHUX MPAKTUYECKUX PAOOT OCYIIECTBISICTCS
y4acTHHKaMHU 00pa30BaTeIbHOTO Mpoliecca UCXOs U3 0COOEHHOCTEH MOYPOUYHOTO
MJIAHUPOBAHUSI M OCHaIIeHUs1 kabuHeTa ¢pu3uku. [Ipu aToMm obecrieunBaeTcs
OBJIaJICHUE 00YYaIOIUMUCS YMEHHUSIMHU MTPOBOAUTH IIPSMbIE U KOCBEHHBIE
HU3MEPEHUS, UCCIICIOBAHMS 3aBUCUMOCTEH (PU3HUECKUX BEJIMUHH U TOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEIJIOKEHHBIX TUITOTE3.

Bonbiioe BHUMaHWe yACISIETCS PEIICHUIO paCUéTHBIX M KaUeCTBEHHBIX 3aj1ay.
[Tpu 3TOM TSI pacYETHBIX 3a71a4 MPUOPHUTETOM SIBIISTFOTCS 3a]]a4H C SIBHO 3aIaHHON
Y HESBHO 33JIaHHOMN (PM3HUECKONU MOJICIBIO, TTO3BOJISIOIINE IPUMEHSTh H3yUYCHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jeiia Kypca, Tak 1 HHTETPUPYS
MpUMEHEHUE 3HAHUW 13 Pa3HBIX pa3aenioB. JJi1 kKauecTBeHHBIX 3a71a9
MIPUOPUTETOM SIBJISIOTCS 3a/IaHMS Ha OOBSICHEHUE/TIPEACKA3aHIE MPOTEKAHUS
(bU3MYECKUX SIBICHHUI U MPOIIECCOB B OKPYXkAIOLIEH )KU3HHU, TpeOyroume Beioopa
(bU3UYECKOM MOJICTTH SISl CUTyaIliy MPaAKTHKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu ®I'OC COO k matepuaibHO-
TEXHUYECKOMY 00€CTIeUeHHIO Y4eOHOT0 mpolecca Kypc PU3MUKH yriyOoJIEHHOTO
YPOBHSI Ha YPOBHE CpeJIHEr0 00111ero 00pa3oBaHus JOJIKEH U3y4aThCs B YCIOBUSAX
npeaMeTHOro kabunera. B kabnHere pu3NKU JOJDKHO OBITH HEOOXOAUMOE
nabopatopHoe 000PYI0BAHKE JJISI BBITIOJHEHHS YKa3aHHBIX B IIPOTrpaMMe 110
(bU3MKEe YUEHUUECKUX OIBITOB, TJA0OPATOPHBIX pabOT M pabOT IMpaKkTHKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JleMoHCTpalMoHHOE 000pyAOBaHKE (POPMUPYETCSI B COOTBETCTBUH C
MPUHITUTIOM MUHUMAIBHON JOCTATOYHOCTH U 00ECTICUNBACT MIOCTAHOBKY
MIEPEUYNCIICHHBIX B MPOTpaMMe 0 (PU3HUKE KITFOUYEBBIX TEMOHCTPAITHHA TS
WCCJICTIOBAHMSI M3y9aeMbIX SIBJICHUH U MPOIIECCOB, SIMITUPUUECKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlaGoparopHoe o6opy1oBaHUE ISl YYSHUUSCKUX TIPAKTUUECKUX padoT
dbopMupyeTCs B BUIC TEMAaTHYECKUX KOMIIJIEKTOB M 00€CTICUMBAETCS B pacuéTe
OJIHOT'O KOMITJIEKTa Ha JIBYX 0OydJaronuxcs. TeMaTnuecKne KOMIUICKThI
71a00paTOPHOTO 00OPYAOBAHUS JTOJKHBI OBITH TOCTPOCHBI HA KOMILJICKCHOM
WCIIOJIb30BaHUY aHAJIOTOBBIX U ITU(PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHUJIC MU(POBHIX JIAOOPATOPHIA.

OCHOBHBIMHU TICJIIMHU U3y4eHUS (PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

dbopMHpOBaHHE HHTEPECA M CTPEMJICHUS 00YJArOIITUXCS K HAYIHOMY
W3YYCHUIO MTPUPOJIBI, PA3BUTHE MX WHTEIUICKTYATbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABIICHUI 0 HAYYHOM METO/IE TTO3HAHUS U (DOPMHUPOBAHKE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa H3y4YCHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopmupoBaHrE YMEHUMN OOBSICHATDH SBJICHUSI C UCTIOIh30BaHUEM (PHU3NUECKUX
3HAHWH W HAYYHBIX J0KA3aTEIbCTB;

dbopMupoOBaHUE TIPEACTABICHHUIA O POIH (PU3UKH IS PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;



pa3BUTHE TPEJCTABICHUN O BOBMOXKHBIX chepax Oymyiieit
podecCUOHANILHOM ESITEIbHOCTH, CBA3aHHBIX C (PU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 3TOM HalPaBJICHHH.

JlocTikeHue 3TUX 1efiei o0ecreurnBaeTcsl peleHueM CIeayIoNnX 3aay B
npoliecce u3yyeHus Kypca GU3NK1 Ha YPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

npuoOpeTeHNe CUCTEMbI 3HaHUI 00 001X PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUAX, BKIIOUas MEXaHUKY, MOJIEKYJISIPHYIO (QU3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;

dbopMupoOBaHNE YMEHUN TPUMEHSTh TEOPETUUECKIE 3HAHUS JIJIsI OOBSICHEHUS
buznyecKuX SIBICHUN B IPUPOJIE U TSl IPUHATHUS PAKTUUECKUX PEIICHU B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIIOCOOOB PEIIEHUS PA3IMYHbIX 33/1a4 C IBHO 33JIaHHOMN
(bu3MYECcKOil MOJENbIO, 331a4, MOAPAa3yMEBAIOLIUX CAMOCTOSATEIBHOE CO3/IaHNE
duznyecKoil MoeNu, aIeKBaTHOM YCIOBHSIM 3a/1a4H, B TOM YKCJIE 3a/1a4
VMH)KECHEPHOTO XapaKTepa;

NOHMMaHUE (PU3UYECKUX OCHOB U MPUHIIMIIOB AEHCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;
OBJIaZICHHE METO/IaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
(Gu3NYECKUX IKCIIEPUMEHTOB, aHAJIM3a U UHTEPIIPETAllMU HH(OpMaLIUH,

OIIPENENICHMS TOCTOBEPHOCTH MTOJIy4YEHHOTO PE3yJIbTaTa;

CO3JaHMe YCIOBUH IJIsl Pa3BUTHSI YMEHHUI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETHHOCTH;

pa3BuTHE UHTEpeca K chepam npodeccuoHaaIbHON AeATETbHOCTH, CBI3aHHOM
¢ (PUBHKOM.

B cootBerctBuu ¢ TpeboBanusamu GI'OC COO yrnyOnéHHbIil ypoBEHb
u3ydeHus: yueOHoro npeaMera «Pu3rka» Ha ypoOBHE CPEAHET0 OOLIETO
oOpa3oBaHUsl BIOUpAETCs 00yUarOIIMMHUCS, TNIAHUPYIOITUMU TIPOI0JKEHNE
oOpa3oBaHuUs MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzydenue ¢usuku (yriyOJ€HHBIA ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoauTcs 340 gyacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJIEIIO),
B 11 xmacce — 170 yacoB (5 yacoB B HEZIEIIIO).

[Ipenyaraemerii B mporpaMme 1Mo GU3MKe IePeUeHb Ja00OPaTOPHBIX U
MPAKTUICCKUX PAOOT SABJIAETCS PEKOMEHIOBAHHBIM, YUUTEIb JCIIaeT BEIOOD
MIPOBEICHHMS JTAOOPATOPHBIX PA0OT U OMBITOB C YYETOM WHIUBHTYTBHBIX
O0COOCHHOCTEM 00yJaroIUXCA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOIBI.

®dusuka — pyHaamMeHTagbHas Hayka o npupoze. HayuHblil MeTos mo3HaHus u
METO/Ibl UCCIEIOBAaHUS (PUZNUECKUX SBJICHUM.

OKCIIEpUMEHT U TEOpHS B TIpoIecce Mo3HaHus mpuposl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

Crioco6b1 n3MepeHus: PU3NIECKUX BETUYHH (aHAJIOTOBBIE U ITU(PPOBLIC
U3MEpUTENIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JATYUKOBBIEC CHCTEMBI).

[TorpemHocTy U3MEPEHUN PU3NUECKUX BETUYUH (a0CONIOTHAS U
OTHOCHUTEJIbHAS).

MonenupoBanue pU3NUECKUX SBICHUM U MTPOLECCOB (MaTepUaibHas TOUKA,
abCOJIIOTHO TBEPIOE TENO, Ui€aIbHasl )KUJKOCTb, UCAJIbHBIN ra3, TOUYSUHBbIH
3apsn). ['unoresa. duznueckuil 3aK0H, TPpaHULIbl €ro MpuMeHuMocTu. dusndeckast
TEOPHSL.

Posb u MecTo (pu3uKM B JOPMUPOBAHUN COBPEMEHHONW HAyYHOU KapTUHBI
MUPA, B IPAKTUUECKON AESITEITbHOCTHU JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuKym.

W3mepenne cuibl TOKa M HAMPsDKEHUS B LIEMU MOCTOSIHHOTO TOKA MPHU
MIOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LM poBoi JadbopaTopueit no gusuke. [Ipumepsl usmepeHus
(bu3MYECKUX BETWYHH MIPHU MIOMOIIM KOMIIBIOTEPHBIX JaTYNKOB.

Pasznea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BeKkTop MarepuaabHON TOUKH, €r0 MPOEKIUU Ha OCH CUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienue, ckopocTh (CpeHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpEHHE MaTepuagbHON TOUKU, X MPOEKIIUHA Ha OCH CUCTEMbI KOOPIUHAT.
CroxeHue nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIMHEMHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTepUaIbHON TOYKHU OT BPEMEHHU U HX
rpaduku.

CBobogHOe mageHne. Y CKopeHre CBOOOIHOTO MmaieHus. JIBmKeHue Tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.

KpuBosmHeHOE NBMKEHUE. [[BIoKEHNE MaTepUaIbHON TOYKH I10
OKpPY>KHOCTH. YTJIOBas U JIMHEHHasi CKOpocThb. [lepros u yactora oOpaiieHus.



[lenTpocTpeMutenbHOE (HOpMAIbHOE), KacaTeIbHOE (TAHM€HIIMAIBHOE) U TMOJTHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHUYeCcKue yCTpOMCTBA U TEXHOJIOTHYECKUE MTPOLIECCHI: CTUAOMETP,
JIBUKEHUE CHAPSIOB, LICTIHBIE, IIeCTepEHYAThIC U peMEHHbBIE TIEpe1ayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl 0TCUYETA, MILTIOCTPAIUS KHHEMAaTHUYECKUX XapaKTePUCTUK
JIBYODKCHUS.

Crioco0ObI uccIeI0BaHMsl IBUKEHUIA.

WnrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUH C UCTIOJIb30BAaHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGnronenue nBr>xeHus Teia, OpOIIeHHOTo MO YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHUE MyTel, TPAEKTOPUA, CKOPOCTEN JBHKEHUSI OJHOTO M TOTO K€ Tea
B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3yueHre HEpaBHOMEPHOTO JIBHXKEHUS C LETIBIO ONPEIETICHNUS] MTHOBEHHOM
CKOPOCTH.

N3mepenne ycKopeHus Ipy NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBU>KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepeHne ycKopeHusi CBOOOIHOTO MaieHUs (PEKOMEHI0BAHO
WCIIOJIb30BaHKe IU(PPOBOI 1Ta0OPATOPHH).

N3yuenue aBukeHUs Tenna, OpOIeHHOro ropu30HTaNIbHO. [IpoBepka
TUIIOTE3bI O MPSIMOI NPOMOPIUOHATBEHON 3aBUCUMOCTH MEXKY JaTbHOCTBIO
noJI€Ta U Ha4aJIbHOM CKOPOCTBIO TEA.

N3yueHne NBUKEHUS Tella 10 OKPY>KHOCTH C MOCTOSIHHOM MO MOJTYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH TIEPHOIa OOPAIICHHS] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.

ITepseiit 3akoH HeroTona. MHepimanbablie cuctembl oTcyeTa. [IpuHnun
otHocuTenbHOCTH ["anuines. HennepruanbHbie cucTeMbl OTCUETa (ONpeAesieHue,
IPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiuu Cul.

Bropoii 3akoH HproTOHa 1151 MatepraibHOM TOYKH.

Tperuit 3akoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUsI. DKBUBAJIEHTHOCTh TPAaBUTALIMOHHON U
WHEPTHOM MAaCCBI.



Cuna TsKecTH. 3aBUCUMOCTD YCKOPEHHSI CBOOOTHOTO TAaJCHHS OT BHICOTHI
HaJ[ MTOBEPXHOCTHIO TUIAHETHI U OT reorpaduyecKkoi MUpOThL. [IBuxKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBuxyierocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs CKOJIbKEHUS U CUJIa TPEHUS
nokosi. Koadduunent tpenusi. Cuna conpoTUBICHUS NpU JBUKEHUU Tea B
KUJIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHHUS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuna Apxumesa.

TexHuyeckue ycTporucTBa U TEXHOJOTMYECKUE MPOLECCHI: MOAIIUITHUKH,
JIBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaOmronenue nBUkeHUs T€Jl B UHEPIMATBHBIX U HEMHEPIIUATBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMTO OTHOCUTENIBHOCTH.

Kauenue AByX HWIMHAPOB WK MIAPOB Pa3HOM MACChl C OJJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOJCHUCTBYIOIIEH MPUIIOKEHHBIX K TETY CHJI C TPOU3BEACHUEM
Macchbl T€Jla Ha €r0 YCKOPEHHE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NMOABbEME U MA/ICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOsI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmMuKym.

N3mepenne paBHOACHCTBYIOIICH CHII TIPU ABMKEHUH OpycKa MO0 HaKJIOHHOM
IJIOCKOCTH.

[TpoBepka TUnmoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JIBUKEHUS OpyCKa T10
HAKJIOHHOU IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanre 3aBUCUMOCTHY CUJT YIPYTOCTH, BOBHUKAIOIIUX B MIPYKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiiH.

N3yueHne NBUKEHUS CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
NErKuit OJIOK.

N3mepenue ko3¢ duiirieHTa TpeHuUs 1Mo BeIMYHUHE YTIII0BOro ko3 duimenrta
3aBucumoctH F,(N).

HccnenoBanre aBUX)eHUs OpycKa 1Mo HaKJIOHHOM IMJIOCKOCTH C TIEPEMEHHbBIM
K03 PUITMEHTOM TpEHUSI.

N3yueHnne nBUXKEHUS TPy3a Ha BaJTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomotHO TBEpoe Teno. [locTynarenbHoe U BpalllaTeIbHOE JBUKEHUE
TBEPAOro Tesa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpaieHus. [lineyo cubl.
Crnoxxenue cuil, NPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeEIA.



YcroitunBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PaBHOBECHE.

TexHru4ecKue ycTpoucTBa U TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIITEHH,
CTPOUTEIBHBIA KPaH, PEIIETYaThIe KOHCTPYKLIUU.

Jlemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanne yCcioBUl paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHHe KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENIA, UMEIOLIETO TIIOMAb ONOPBI.

Tema 4. 3akonvi coxpanenusn 6 mexanuxe.

NMnynbc MaTepuanbHOM TOYKH, CUCTEMBI MaTepUAIIBHBIX TOUEK. LleHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiysibC CHIIBI M U3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BHXKEHUE.

MoMeHT umnyiibca MmaTepuaibHON TOUku. IIpeacrasienne o coxpaHeHUN
MOMEHTA UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX.

PaGora cuiibl Ha MajoM U Ha KOHEYHOM IepemenieHuu. ['padpuueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTb CUIIBI.

Kunernueckas 3Heprusi MaTepraibHOW TOUKU. Teopema 00 u3BMEHEHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

[loTeHUMaNbHBIE U HEMOTEHIMAIBHBIE CUJIbL. [[0TeHIIManbHas SHEPIUsl.
[ToTenmanbHas 3Heprus ynpyro aAeopMHUpoOBaHHOMN NpyKUHbL. [loTeHIIManbHas
JHEPIus Tejaa B OAHOPOAHOM I'paBUTALMOHHOM Itosie. [loTeHnuansHas sHeprus
TeJa B IPaBUTALlMOHHOM T0JI€ OJJTHOPOJIHOTO 11apa (BHYTpH M BHE 1apa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

CBsi3b pabOTHI HETIOTEHIIMAJIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEPTHU
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyium i nACaIbHON )KUAKOCTH KaK CIIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKHE MPOLECCHI: JBUKEHHUE PAKET,
BOAOMET, KONIEP, MPY>KUHHBINA MUCTOJET, TUPOCKOII, (PUTYpHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTnBHOE BHXEHUE.

N3mepeHne MOIITHOCTH CHJTBI.

M3MeHeHue 3HEpTuy Tela MPU COBEPILIEHNUN PaOOTHI.

B3anmuble npeBpalieHuss KUHETUYECKOW U IIOTEHIIMAIbHON SHEPTUN IIPU
JIEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH [TPU CBOOOHOM MaICHHH.



Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne nMmmyJiibea Telia o TOPMO3HOMY MYTH.

N3mepenne cuitbl TSIru, CKOPOCTA MOJCIIH IEKTPOMOOHMIISI 1 MOUTHOCTH CHUJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBUH.

N3mepeHrne KHHETUYECKOM SHEPTUH TEJIa 10 TOPMO3HOMY MYTH.

CpaBHEHHE U3MEHEHUS TOTEHIIMAIBHON SHEPIUU MPYKUHBI C padOTON CHUIIBI
TpPEHUSL.

Omnpenenenre paboThI CHIIBI TPEHHUSI IPU IBHXKEHUU TeJla M0 HAKJIOHHON
IJIOCKOCTH.

Paznen 3. Mogekyisipaasi u3snka 1 TEpMOJIMHAMUKA.

Tema 1. OcHoebl MONEKYAAPHO-KUHEMUYECKOIU Meopul.

OcHOBHBIE MMOJIOKEHUS MOJIEKYJIsipHO-KuHeTnueckon Teopun (MKT), ux
onbITHOE 00ocHOBaHue. [{uddysus. bpoyHoBckoe aBuxeHue. Xapaxkrep
JIBUKCHHS Y B3aUMOJECHCTBHUS YaCTUL BellecTBa. Moaenu CTpoeHus ra3os,
XKUIKOCTEN M TBEPIBIX TET U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX
Mozenel. Macca u pazmepsl Mosiekys (aTomoB). KonmdecTBo BelecTa.
[ToctrostnHass ABoranpo.

TennoBoe paBHOBecue. TemmnepaTypa u ciocoObl e€ uzmepenus. [lkana
temneparyp Llenbcust.

Mogenb naeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasza JBWKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C JIPYTOM.

["a30BbIe 3aKk0oHBI. YpaBHeHue MenpaeneeBa—Kianeitpona. AGcomoTHas
Temriepatypa (mkana remneparyp KenpBuna). 3akon [lansrona. M3omporiecco B
UJIcaIbHOM Ta3e ¢ MOCTOSTHHBIM KOJMYECTBOM BeliecTBa. [ paguueckoe
MPE/ICTABICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3b MEXy TaBJICHUEM U CpEIHEH KHHETUYECKOW dHEepruei
MOCTYNATEIbHOTO TEIIOBOTO JIBHXKEHUSI MOJIEKYJI UAEATbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICAITBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphbl TEPMOAMHAMUYECKON CUCTEMBI CO CpETHEN
KUHETUYECKOU SHEPTUEH MOCTYNATENBLHOTO TEMJIOBOTO JABUKEHUS €€ YaCTHII.

TexHuueckue yCTpOuCTBa U TEXHOJIOTUYECKUE TTPOLIECCHI: TEPMOMETD,
OapoMeTp, MoTyuyeHre HaHOMaTEePHUasoB.

Hemoncmpauuu.

Mojenu 1BUKEHHS YaCTHI] BEILIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Jubdysust sKkuIKoCTEH.

Mogens onbita llTepHa.

[IpuTsyKkeHrE MOJIEKY!I.

Mogenu KpuCTaINIMYECKUX PEUIETOK.

HaOnronenue u ucciegoBaHue U30MpoLIECCOB.



Yuenuueckuii 3xcnepumenm, nadopamopuvie padomuol, NPAKMUKYM.

HccnenoBanue mpoiecca yCTaHOBJICHUS TEIJIOBOTO PAaBHOBECHS MPU
TeII000MEeHEe MEXK/Ty Topsiueid U X0JIOTHOM BOJOM.

N3ydeHnne n30TepMruyecKoro mpoiiecca (peKOMEHI0BaHO HCIIOIb30BaHUE
1udpoBoii 1abopaTopun).

N3ydeHne n30X0pHOTO Mpoliecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHS] COCTOSHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmoaunamuueckas (T1) cuctema. 3agaHue BHEIIHUX YCIOBUM JJIs
TEPMOAMHAMHUYECKON CUCTEMBbI. BHENTHNE M BHYTpeHHHE mapaMeTpsl. [lapameTphl
TEPMOJMHAMHUYECKON CUCTEMbI KaK CPEIHHE 3HAUCHHUS BEJIMYMH, OTUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hauano tepmMoanHamMuku. CaMOIPOU3BOJIbHAS peJlaKCallns
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogenb naeanbHOTO ra3a B TEpMOJIMHAMUKE — CUCTEMA YPABHEHUM:
ypaBHeHne MenaeneeBa—Knaneiipona u BeIpaXeHUE sl BHYTPEHHEN SHEPTUU.
VYcnoBust IpUMEHUMOCTH 3TOM MOJEIHN: HU3KAasi KOHUEHTPALUS YaCTHIL], BBICOKHE
TeMnepaTypbl. BeipaxkeHue Juisi BHyTPEHHENH SHEPTUU OJJTHOATOMHOTO UAEAIBHOTO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMOJuHaMUKe. Beruncinenue paboTel 1o rpaduxy
npouecca Ha pV-auarpamme.

Tennonepegaya kak cnoco0 U3MEHEHMsI BHYTPEHHEW SHEPTrUn
TEPMOJIMHAMHYECKON CUCTEMBI Oe3 coBepileHus padoTel. KonBekius,
TEILIONPOBOJAHOCTD, U3JIyUYEHHUE.

KosmmuecTBo Temnorsl. Temio€éMKoCTh Tena. Y 1ejbHast U MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. Y paBHeHUE Maiiepa. Y 1esbHasl TeIoTa CrOpaHus
ToruiBa. Pacuér komudecTBa TEIIIOTHI IpH Teruionepenaye. [lonstue o6
aauabaTHOM IIpoIiecce.

[IepBbIit 3aKkOH TepMOAMHAMUKHU. BHYTpeHHss1 3HEprusa. Konm4yecTBo TeninoTsl
1 paboTa KaK Mepbl I3MEHEHHSI BHYTPEHHEN YHEPTUN TEPMOIMHAMUYECKON
CUCTEMBL.

BTopo¥ 3aK0H TEpMOAVHAMUKHU 11 PABHOBECHBIX IIPOLIECCOB: YEpE3
3aIaHHOE PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKON CUCTEMBI ITIPOXOIUT
eMHCTBEHHAas aguadarta. AOCOIIOTHAS TeMIIepaTypa.

BTopoii 3aKk0H TEpMOJAUHAMUKH [IJI1 HEPABHOBECHBIX MIPOLIECCOB:
HEBO3MOXHO MEepeIaTh TEIIOTY OT 00Jiee X0JIOAHOTO Teja K 0osiee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[TpuHumme! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE ACTIEKTHI UCIIOIb30BAHUS TEIUIOBBIX ABUTaTeNnel. TennoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEIBI.



TexHuyeckue ycTporucTBa U TEXHOJOTMUYECKHE MPOLECCHI: XOJIOANUIbHUK,
KOHJUIIMOHED, AU3ETIbHBIN U KapOIOpaTOpHBIN ABUTATEINHU, TapoBasi TypOUHA,
MOJIyYeHHE CBEPXHU3ZKUX TEMIEPATYP, YTHIIM3AIHUS «TETUIOBBIX» OTXOJIOB C
MCII0JIb30BAaHUEM TEIUIOBOIO HACOCA, YTUIIU3AIM OMOOPTaHUYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIliupeHuu.

Bo3gymiHoe orauso.

CpaBHeHUE yAENbHBIX TETUNIOEMKOCTEHN BEILIECTB.

CriocoOb1 M3MEHEHHSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHue yaenbHON TEMI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annadbaTHOTO Ipoliecca.

N3yueHne B3auMOCBSI31 SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOJIEUCTBUA U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kuneHue. Y aenbHas
TeIJI0Ta NapooOpa3oBaHusI.

HacepllieHHbIe 1 HeHAChIIEHHbIE TTapbl. KauecTBeHHas: 3aBUCUMOCTh
MJIOTHOCTH M IABJICHUS HACBIIIEHHOIO Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BEMA HACHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdHbIe Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [1naBienne u kpucramnuzanus. Y AeibHas TeIUIoTa IIaBICHUS.
CyOnumarnus.

Hedbopmaruu TBEporo Tena. Pactsokenne u cxxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacmmpenue KUAKOCTeH U TBEPIBIX TN, 00bEMHOE U JIMHEHHOE
paciiipeHue. AHTapMOHU3M TEIJIOBBIX KOJIEOAHUIM YacTHI BEIIECTBA KaK MIPUYMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprrn B (ha30BBIX MEPEX0IaX.

YpaBHeHUE TEMI0BOroO OajgaHca.

[ToBepxHocTHOE HaTspKeHHE. KoadQuimeHT moBepXHOCTHOTO HATSXKEHMUS.
Kanumisipasie sBiaeHus. J{aBienue moj1 HCKpUBAEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKUE MPOLECCHI: KUKUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiICTBA HACBHIILIEHHBIX TAPOB.



Kunenune. Kurnenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKECHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBiIeHUS.

Mopenu HEHbFOTOHOBCKOM KHUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIbJA.

M3y4yeHue CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenune abCoIOTHOM BIIaXXKHOCTU BO3yXa U OIIEHKA Macchl IapoB B
IIOMEILECHUH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBaHue 3aBUCUMOCTH AepopMaliii pe3uHOBOro odpasia ot
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DaekTrpoauHamMuKa.

Tema 1. dnexkmpuueckoe noie.

DIIEKTpU3ALMSA TEN U €€ IPOSIBIEHUA. DIEKTPUUECKHUM 3apsl. JIBa Buna
ANEKTPUYECKUX 3apAN0B. [[pOBOMHUKH, TUATIEKTPUKHU U MTOTYTIPOBOJHUKH.
DneMeHTapHbIN SJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsix€anocts anextpudeckoro noiis. [IpoOusrit 3apsiy. Jlunun
HaIPSHKEHHOCTH 3JIEKTPUYECKOro nojisi. OAHOPOIHOE IIEKTPUYECKOE TOJIE.

[ToTeHIMaTBbHOCTh AJIEKTPOCTATUYECKOrO NOJIsl. Pa3HOCTh MOTEHIMAIOB U
HanpsbkeHue. [loTreHnmanpHas sHeprus 3apsga B JIEKTPOCTATUYECKOM MOJIE.
[ToTeHuman 3nexkTpocTaTndecKkoro nossi. Cesi3b HANPSHKEHHOCTH TOJISL M PA3HOCTHU
MOTEHIMAJIOB JUISl JIEKTPOCTATHYECKOTO MOJIs (KaK OJJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[TpuHIMIT CYyIEPIIO3UIIUHN STIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsaa. [lose paBHOMepHO 3apsikeHHOM cdephl. [Tone
pPaBHOMEPHO 3apsHKEHHOTO Mo 00bEMY mmapa. [losie paBHOMEpHO 3apsKEHHON
O0eckoHeUHOH TI0cKoCcTU. KapTHHBI TMHUN HANIPSKEHHOCTH ITUX TIOJIEH U
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JIMPNEKTPUKY B DJIEKTPOCTATUUECKOM ToJIe. [uanexkrpuueckas
IIPOHULIAEMOCTH BELIECTBA.



KonnencaTtop. D51eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IMIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE COeTMHEHNE KOHIEHCATOPOB. [locnenoBaTenbHOE COETMHEHUE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHAE MPOLECCHI: AJIEKTPOCKOT,
AIEKTPOMETP, DJIEKTPOCTATUUECKAS 3allMTa, 3a3€MJICHUE JIEKTPONpUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUYECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX TIIACTHH.

Monens anekTpocratuyeckoro reaeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOPa OT IUIONIaan
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO OIS 3apSKEHHOT0 KOHJEHCATOPa.

3apsKa v paspsaka KOHJICHCATOpa YEPE3 pE3UCTOp.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HaOmronenue npeBpalieHus SHEPruu 3apsbKeHHOTO KOHJIEHCATOpa B SHEPTHUIO
M3JIy4YEHUS CBETOMOA.

N3ydeHnne npoTekaHusi TOKa B LEMHU, COJAEPIKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH OTEHIIMAIIOB (HANPSKEHUS ) TIPU
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne pa3psia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwstil 31eKMpUiecKuili mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBus CyliecTBOBaHUS MOCTOSHHOTO AJIEKTPUYECKOTO TOKA. MICTOUHUKH
toka. Hanpsokenne U n O/1C é.

3akod OMa U1 ydacTKa MEMu.

DJIEKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJJHOPOIHOTO
MPOBOJIHUKA OT €r0 JUIMHBI U TIONIAX MTOMEPEYHOTO CEUCHUs. Y IeJIbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX dekTpudeckux meneil. [IpaBmna Kupxroda.

PaGota snexrpudeckoro Toka. 3akon [[xoymns—JIenna.

MOUTHOCTB ANEKTPUUYECKOT0 TOKA. TernaoBas MOIIHOCTb, BbIJEIsieMas Ha
pe3ucTope.



O/J1C u BHyTpeHHEEe COMPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM ) JIEKTPUUECKOM 11enr. MOITHOCTh HCTOYHUKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyeckne ycTporucTBa U TEXHOJIOTHUECKUE MMPOLECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK AIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA OT HANPSKEHUS JIJIs1 PE3UCTOPa,
JIaMITbl HAaKaJIUBaHUS U CBETOUO/A.

3aBUCUMOCThH COMPOTUBJICHUS IUJIMHIPUYECKUX MPOBOJHUKOB OT JIJTUHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT COMPOTHUBIICHUS TIPU TTOCTOSIHHOM
HaIpsKEHUH.

ITpsimoe n3mepenue DJIC. KopoTkoe 3aMblKaHKE TAIbBAHUYECKOTO 2JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEK/Ty TIOJIFOCAMHA HCTOYHHUKA TOKA OT
CUJIBI TOKA B LIEIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmuKkym.

HccnenoBanre CMEIIAHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepenue yaenbsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA OT HANIPSKEHUS JIJIS1 JIaMIIbI
HaKaJIMBaHMUS.

VYBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

Uccnenosanne 3apucumocty I/IC raibBaHHYECKOTO 3JIEMEHTA OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/ly TIOJIFOCAMHA HCTOYHHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MTOJIE3HONW MOUTHOCTH UCTOYHUKA TOKA OT CUJIbI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIEKTPUYECKAs] IPOBOJAMMOCTD PA3JIMYHbIX BEIIECTB. DJIEKTPOHHAS
MIPOBOJAUMOCTB TBEPABIX METAILIOB. 3aBUCUMOCTh COIIPOTHUBIICHUS METAIJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs ¥ MPUMECHAs MPOBOAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBBIE TPUOOPHI.

DNEKTPUUYECKUN TOK B AIEKTPOJIUTAX. DIEKTPOIUTHYECKAS JUCCOLIUALIHSL.
Onextponn3. 3akoHbl Dapanes A 3IEKTPoIn3a.

DneKTpUYecKuil TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSTEIbHbBIN
paspsan. Paznuynele TMIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.



TexHHuYecKue yCTpocTBa U MPAKTUYECKOE IPUMEHEHHE: ra30pa3psaHbIe
JamIibl, 3JIEKTPOHHO-TTy4eBasi TpyOKa, MOIYIIPOBOAHUKOBBIE IPUOOPHL: O,
TPaH3UCTOP, (POTOAMOI, CBETOAUO/I, FaIbBaHUKA, pa)UHUPOBAHNUE MENH,
BBIIUIABKA AJIFOMHUHMS, dJIEKTPOHHAS! MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB DJIEKTPOIUTOB.

3akoHbI 3ekTposm3a dapazes.

HckpoBoit paspsa M IPOBOIUMOCTb BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue anextposusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre 3aBUCHMOCTH CONIPOTUBIIEHUS TEPMOPEZUCTOPA OT
TEMIIEpaTyphl.

CHsATHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTHKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHH C UCTIOJIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM.
AOCOIIOTHBIE U OTHOCUTEIBbHBIE OTPEIIHOCTH U3MEPEHUHN (PU3NUECKUX BEJIHYHMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3BMEPEHUH, UCCIEN0BAHNN 3aBUCUMOCTEN
(bu3MYEeCcKUX BEIIMYMH, IPOBEPKA NMPEIOKEHHBIX THIOTE3 (BBIOOP U3 padoT,
ONMMCAHHBIX B TEMATUUYECKUX pa3ziesiax « Y YEeHUYECKUI SKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenue kypca pusuku yriyoaéaHoro ypoBHs B 10 kiacce ocyniecTBisercs
C YYETOM COAEPIKATEIBHBIX MEKITPEAMETHBIX CBA3EH C KypcaMH MaTEMATHKH,
OMONOTHH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: ABICHUE, HAYYHBIN (akT, runoresa, Gusnueckasi BeTMUMHA, 3aKOH,
Teopusi, HaOJIIOACHHE, FIKCIIEPUMEHT, MOJICIIMPOBaHUE, MO/IENb, U3MEPEHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, ITUpoBas 1adbopaTopusi.

Mamemamuxka: perieHue CUCTEMbI ypaBHEeHUH. JIuHeHas QyHKIUS,
napabosa, runepooia, ux rpaduxu u cBoiictBa. Tpuronomerpuueckue GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTopbl 1 UX MPOEKIMU HA OCH KOOPAMHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBUKEHUE B )KUBOU NIpUpoe, tuddysusi, ocMoc,
TEII000MEH JKMBBIX OPTaHU3MOB, TEIJIOBOE 3arpsiI3HEHUE OKPY>KaIOLIEH cpepl,
yTUIU3alus OMOOPraHMYeCKOro TOIIMBA JJIsl BBIPAOOTKH «TETIOBOW» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE M KaIMJUIAPHBIE SIBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYI,
MOJIb BEILIECTBA, MOJISIPHAs Macca, MOJy4YE€HNEe HAaHOMATEPHAJIOB, TEIIOBBIE



CBOMCTBA TBEPABIX TN, )KUAKOCTEN U ra3oB, )KUJAKUE KPUCTAILIbI, DJIEKTPUUECKHE
CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAS JUCCOLMALINS, TalIbBAHUKA, JIEKTPOHHAS
MHUKPOCKOIIHUS.

TI'eocpagpua: Bna>xxHoCcTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3zoBaHue ABUKEHUHN C UCTIOJIb30BAaHUEM MEXAHU3MOB,
YYET CyXOT0 U JKUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIINU
(KpOHILTENH, peiéTryaTbie KOHCTPYKIIMH ), UCTIOJIB30BAHKUE 3aKOHOB COXPaHEHUS
MEXaHHUKHU B TEXHUKE (TUPOCKOII, BOJIOMET U IPYTHE), ABUTATEIb BHYTPEHHETO
CropaHmusi, mapoBas TypOuHa, OBITOBOM XOJIOIUIBHUK, KOHIUITHOHED, TEXHOIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MaTEpPUAIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, AIEKTPOCTATUUYECKAs 3allUTa, 3a3EMJICHUE 3IEKTPOIIPHUOOPOB,
razopaspsiiHbIC JIAMIIbI, TOTYIPOBOJHUKOBBIE IPUOOPHI, rajbBaHUKA.

11 KJIACC
Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Mazcnummnoe no.e.

B3auMopaencTBre NOCTOSSHHBIX MATHUTOB U IIPOBOJHUKOB C TOKOM.
MarunuTtHoe none. Bektop MaraHuTHOM MHAYKIUU. [[puHImn cyneprno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHYKIIUH.

MarnuTtHoe 1oJjie TPOBOIHUKA ¢ TOKOM (MPSIMOTO MPOBOJIHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenna, €€ HanpaBJICHUE U MOJIyJIb. J|BH>KEHNE 3apsSyKEHHON YaCTUIIBI
B OJTHOPOJITHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoOMarHeTUKy, napa- U IMaMarHeTUKH.

TexHn4eckue yCTpOMCTBAa U TEXHOJIOTMYECKHUE MTPOLIECCHI: TPUMEHEHUE
ITOCTOSIHHBIX MAarHUTOB, JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.

Hemoncmpayuu.

KapTuHa 1MHUN HHAYKUUY MarHUTHOTO TOJIS IOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuna nuHMi MarHuTHOM MHAYKUIHMH TOJISL JJIMHHOTO TIPSIMOTO IMTPOBOTHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

BzaumopernicTBre 1BYyX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus my4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIC.

[TpuHIIMT TEUCTBUS DIEKTPOU3ZMEPUTEITHLHOTO TIprOOpa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre MarHuTHOTO MOJI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (epPOMArHETHKOB.



HccnenoBanue AeMCTBUSI TOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.
N3mepenue cuibl Amrepa.

N3yyenue 3aBUCUMOCTH CUJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIIMKA HA OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. InekmpomazHumnas UHOYKYUuU.

SIBneHue 3IeKTpOMariuTHOM UHAYKIMU. [I0TOK BEKTOpa MAarHUTHOM
uHaykuuu. J/1C nHaykumy. 3aKoH 3J€KTPOMAarHUTHOW HHAYyKUuun Papajes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJC uaaykuuu B IpOBOJIHUKE, ABUKYIIIEMCS B OJTHOPOJTHOM MarHUTHOM
ToJe.

[IpaBuiio Jlenna.

NunyxktuBHOCTh. KaTyllika MHIYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKA.
SArnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuyeckne ycTporucTBa U TEXHOJIOTHUYECKUE MPOLECCHI: MHIYKIITMOHHAS
M€Yb, COJICHOMI, 3aIIUTa OT 3JIEKTPU3ALUH TEJI IPU JBUKEHUU B MATHUTHOM T10JI€
3emun.

Jlemoncmpayuu.

HaOnronenue siBfeHust 3J€KTPOMarHUTHOM UHIYKITUH.

Hccnenosanne 3apucumMocty 9J{C MHOAYKIMHU OT CKOPOCTU U3MEHEHHUS
MarHuTHOTO TIOTOKA.

[IpaBuiio Jlenna.

[Tamenrie MarauTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOUHIYKIIUH.

Uccnenosanne 3apucumoctu IJIC caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii 3xcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS] CAMOUHAYKIWH.

COopka MoJIenH SJIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Koieb0anus.

Konebarensaas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apMmonmnyeckue konedanus. KnnemMarnueckoe U JMHAMHUYECKOE OIMCaHNE.
DHepreTuyecKoe onmrcaHue (3aK0H COXpaHCHHS MEXaHUYeCKOW dHeprur ). BeiBoa
JTUHAMHYECKOT'O OIMCAHUS TAPMOHUYECKUX KOJIeOaHUH U3 UX SHEPTreTUUECKOro U
KHHEMAaTHYECKOI'0 OITMCaHMS.

Awmmntyzaa u $asa konedanuid. CBsI3b aMIUIUTY bl KOJICOAHUN UCXOAHON
BEJTUYMHBI C aMITUTYIaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUHI.



[lepuon u yactota xonebanwuii. [leproa maneix cBOOOAHBIX KOJeOaHUM
MaTeMaTUYeCcKOoro MasaTHukKa. [lepros; cBOOOIHBIX KOIeOaHUil MPY>KUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux koyedanusax. BeiHyKeHHbIe Kosiebanus. Pe3onanc.
Pe3onaHcHas kpuBasi. BnusiHue 3aTyxaHusl Ha BUJ] pE€30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKUE MMPOLECCH: METPOHOM, YAaCHI,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOTO ABMKEHUS.

Habnronenne He3aBUCUMOCTH MTEPUO/Ia MaJIbIX KOJI€OaHU rpy3a HA HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyxaromux KojeOaHui U 3aBUCUMOCTH TIEPHO1a CBOOOTHBIX
K0JIe0aHUM OT CONPOTUBIICHUS.

HccnenoBanue kojaebaHuii rpy3a Ha MACCUBHOM MPYKUHE C LIEIIBIO
dbopmupoBaHus NMpEACTaBICHUIN 00 HaeaIbHON MOIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha NPYKUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HabGmronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepenune neprnoaa cBOOOJHBIX KOJIEOAHNN HUTSHOTO U IPYKUHHOTO
MasITHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS Tejla B X0JI€ KoeOaHul Ha yIpyroM MoJBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTY/bI 3aTYXaOIUX KOJIEOaHUN.

HccnenoBanrie BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. dnekmpomacHumHubple KOAEOAHUA.

Konebarenbubiit kKoHTYp. CBOOOIHBIE DJIEKTPOMAarHUTHBIE KOJIEOAHUs B
ujeanbHOM KojiebaTeabHoM KoHType. @opmyiia TomcoHa. CBsA3b aMILITUTY /b
3apsiia KOHJEHCcaTopa ¢ aMIUIMTYA0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYpE.

3aTyxaroIue AIeKTpOMarHuTHhIE KojieOanus. BeiHyX1eHHbIC
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[IepemeHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JEHUCTBYIOLIEE 3HAYECHUE CUJIbl TOKA U HANIPSDKEHUS TIPU pa3iudyHon popme
3aBUCHMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHbIN IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOp U KaTyIlIKa
VHIYKTUBHOCTH B LIENIM CUHYCOUAAIBHOIO IIEPEMEHHOI0 TOKA. P€30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Wneansusiii Tpancopmatop. [IpousBoactso, nepenaya u notpediieHne
AIEKTPUYECKOU SJHEPTUH.

DKOJIOTMYECKHE PUCKH IPU TPOU3BOJICTBE 3EKTpo3Hepruun. Kynbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITIOBCETHEBHOM KU3HH.



TexHuyeckue ycTporucTBa U TEXHOJIOTMYECKHE MMPOLECCHI: AJIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU AJEKTpONepeaay.

Hemoncmpauuu.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUS.

3aBUCHUMOCTB 4aCTOTHI CBOOO/IHBIX KOJI€OAHUN OT MUHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO Te€HEPATOPA.

BeIHyXIeHHbIE CHHYCOUJATbHbBIE KOJICOaHMUS.

Pesucrop, kaTyiika HHIYKTUBHOCTA U KOHAEHCATOP B LENH IIEPEMEHHOTO
TOKA.

Pe3onaHc mmpu mocnenoBaTeNbHOM COEAMHEHNN PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO ¥ MIPUHITUIT ACUCTBUS TpaHCPopMaTopa.

Mopens TMHUY JIEKTPOIEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

Nzydenue tpanchopmaropa.

HccenenoBanyue nepeMEHHOro TOKa 4epe3 NOCIeN0BATEIbHO COETUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbLE G0JIHbI.

MexaHnnueckue BOJIHBI, YCIOBUS UX pacrpocTpaHenus. [lonepeunsie u
IIPOOJIBHBIE BOIHBIL. [lepro1, CKOPpOCTh paCIIpOCTPAHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTpaXXE€HHE, IIPeJIOMIIEHUE, HHTephEpEeHLINs U
nudpakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBL.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHS U3JTy4EHUS JJIIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIIEHUE,
noJisipu3aius, uHTepdepeHuns u qudpaKims.

[[Ixana aneKTpOMarHuTHBIX BOJIH. [I[puMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: MY3bIKAJIBHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpayuu.

OOpa3zoBaHuE U pacpOCTPAHEHNE MONIEPEYHBIX U MTPOJOJIBHBIX BOJIH.

KoneGmaromeecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.



Hab6nronenune orpakeHus: M MPETOMIICHHUSI MEXaHUYECKHUX BOJTH.

Hab6monenue untepdepennnu u qudpakiiud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro puMeHEHHE.

HabGnrogenue cBsi3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYI0M U
4acTOTOM KoJieOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPA’KEHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIus.

Oo6nHapyxeHue nHHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUSHHUHN.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMuUKym.

N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydenne pacnpocTpaHeHHsI 3ByKOBBIX BOJH B 3aMKHYTOM MIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE paclpoCTpaHEHUEe CBETa B OAHOPOAHOM cpene. JIyd cBera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHust cBeTa. [locTpoenue nzoOpaxeHuit B
10cKoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN MTOKA3aTelb
npenaomiieHusl. OTHOCUTEINBbHBIN MTOKa3aTelib npeaomieHus. [IocTosHCTBO 4acTOThI
CBETA U COOTHOLIEHUE JUIMH BOJIH IPH MEPEXOAE MOHOXPOMATHIECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xop nyueii B npusme. ucnepcust cBera. CinoxxHbIN cOcTaB 0€I0ro cBeTa.
IBerT.

[TonHoe BHyTpeHHEE OTpakeHHUE. [IpeaenbHbIi yroil MoJHoro BHYTPEHHETO
OTPaKECHMUSI.

Coluparorire 1 paccerBaroIue JUH3bL. ToHKkas muH3a. DOKyCcHOE
PACCTOSIHME M ONTUYECKas CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (JOKYCHOTO
pPacCTOSIHUS TOHKOM cpepruecKoi JTUH3BI OT €€ TEOMETPUU U OTHOCUTEIIHHOTO
IOKa3aTess MpeIOMIICHUS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xon styqa, TpOLIEAUIErO JIMH3Y O] MPOU3BOJIBHBIM YIJIOM K €€ II1aBHOU
ornruueckon ocu. [locTpoenne n3o0pakeHNi TOUKHA U OTpe3Ka MPSIMOil B
coOuparonmx
Y PaCcCEMBAIOIINX JIMH3AX U UX CUCTEMAX.

Onrtuueckue mpudbopsl. Pazperaronias cnocoOHOCTh. ['71a3 Kak onTrudeckas
CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

Bonnosas ontuka. Uatepdepenius ceeta. KorepeHTHbIE HCTOUHHKH.
YcnoBust HaOIIOICHUSI MAKCUMYMOB M1 MUHUMYMOB B MHTEP(PEPEHIIMOHHOMN
KapTHHE OT JIBYX KOT€PEHTHBIX UCTOYHUKOB. [[puMephI Ki1accuyecKkux
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakmus ceeta. J{udpaknuonnas peméerka. Y cioBue HaOII0eHUS
IJIaBHBIX MAKCUMYMOB IIPU I1aJICHUM MOHOXPOMATHYECKOTO CBETA Ha
Tu(PaKIIMOHHYIO PEIIETKY.



[lonspusanus ceera.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTHYECKUE TIPOLIECCHI: OUKH, JTYTIa,
NEepPUCKOI, oToanmapaT, MUKPOCKOII, TPOCKIIMOHHBIN arnmapar, IpOCBETICHUE
OIITUKH, BOJIOKOHHAs ONTHKA, AU(PPAKIIMOHHAS PEeIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIieHUs CBETA.

Habnrogenue noJHoro BHyTPEHHEro OTpakeHus. Mozellb CBETOBOJA.

HccnenoBanue X01a CBETOBBIX MMYYKOB YEPE3 MIIOCKOMAPATUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanrie CBOMCTB N300paKeHUH B TMH3aX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenue natepdepeHinu cBera.

Habronenue BETOB TOHKUX IJIEHOK.

Hab6monenue nudpakxium ceera.

N3yyenue nudpakiinoHHON perETKy.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepenune nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BelllecTBa (Ha
pUMEPE KUJIKHUX JTUH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tomy4yenune n300paxeHusi B CUCTEME U3 IIOCKOTO 3epKajia U JIMH3BI.

[Tomy4yenune n300pakeHusi B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEepeHIInN U MOJSIpU3aIuU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpEeHIINH JIA3ePHOTO U3TyUCHUS HA IBYX IIETSAX.

Habmronenune nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

M3mepenue IHbI CBETOBOU BOJIHBI.

[TonyueHue ciekTpa U3IydeHUsl CBETOAMO 1A MPU MOMOIITU AU(PAKITHOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuLbl MPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. ITocTynarsl
CIIELUAJIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM nHTEepBal. [IpeobpazoBanus Jlopenia.
YcnoBue npudMHHOCTH. OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHNE
BPEMEHU U COKPALICHUE JUIMHBI.

OHeprus U UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.



CBs13b MacChl C SJHEPTUEN U UMITYJIbCOM PEIITUBUCTCKON YaCTULIBI. DHEPTHUS
MTOKOS.

TexHuyeckne ycTporucTBa U TEXHOJIOTHUYECKHUE MPOLECCHI: CITyTHUKOBBIE
MPUEMHHKH, YCKOPUTEIH 3aPSIKEHHBIX YACTHLL.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PaOOTHI, MPAKTUKYM.

OmnpeneneHre UMITYJIbCA U SHEPTUH PEISTUBUCTCKUX YacTHI (110
dboTorpadgusiM TPEKOB 3apPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIJIOBOE M3ITyUYeHUE (M3TydeHue abCOTIOTHO YEPHOTO
tena). 3akoH cMenieHrs Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. Cronerosa. 3akonsl pororddexra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B 4aCTHOCTH, JIaBJICHHE CBETa Ha a0COIIOTHO
HOTJIOUIAIONIYIO U a0COIOTHO OTPaXKaOIy 0 MOBEPXHOCTH). OnbIThI 1.

H. JleGenena.

BousiHOoBBIE cBOMICcTBa yacTul. Bonnel ne bponss. /linnnaa BoinHb! Ae bpois u
pa3Mepsbl 00JIaCTH JIOKAIU3aluy JBUXKYIIelcs yacTulbl. KopryckymnsipHo-
BOJTHOBOM Ayanu3M. Jludpakius 3JeKTpOHOB Ha KpUCTaJIax.

Cneunduka n3mepennii B MUKpomupe. COOTHOLLIEHUSI HEONPEAEeIEHHOCTEN
['eitzendepra.

TexHuyeckue ycTporucTBa U TEXHOJIOTHYECKHE MTPOLECCHI: CIIEKTPOMETD,
(boTO37EMEHT, POTOAATUHK, TYHHEIBHBIN MUKPOCKOII, COJIHEUHas OaTapes,
CBETOMO/.

Jlemoncmpayuu.

®o1or¢h(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

HccnenoBanre 3aBUCUMOCTH COMTPOTUBJIEHUS IMOTYIPOBOIHUKOB OT
OCBEILICHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. Duzuka amoma.

OneITHI IO HCCIIEAOBAHUIO CTPOEHHU aroMa. [ imanerapHas Mozenb aroma
Pezepdopna.

[Toctynatel bopa. M3nydenue u nornomienre (GOTOHOB MpHU NEPEXo/ie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTrOM.

Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.



CrnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBera. Jlazep.

TexHUYEeCKHEe yCTPOMCTBA U TEXHOJIOTUYECKHUE MTPOLECCHI: CIEKTPaIbHbBIN
aHaju3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenune mMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

OmnpeneneHue JIMHBI BOJIHBI Ja3€PHOTO U3TyUYCHHUS.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

Habnronenue IMHEHYaToro CuekTpa.

HccnenoBanue CriekTpa pa3peKEeHHOr0 aTOMAapHOT0 BOJIOPOIa U UBMEPEHHUE
nocrosinHon Pundepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnas monens siapa ['eitzen6epra—Banenxo. 3apsia sapa. MaccoBoe
yucio sapa. U3otonsl.

PannoaktuBHOCTE. Anba-pacnan. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'amma-usiyyeHue.

3aKOH paAuoaKTUBHOTO pacraja. PainoakTUBHbBIE H30TOIBI B IPUPOJE.
CBoiiCTBa HOHU3UPYIOLIETO U3TyUEHUs. BiausiHie paluOaKTUBHOCTH HA JKUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. SaepHbie cuinbl. Jlegekt Macchl siapa.

SAnepusie peakuuu. [lenenue u cuntes anaep. Anepueie peaktopsl. [IpoGaemMbl
YIIPaBJISIEMOTO TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMUYECKHUE ACTIEKThI PA3BUTHS
AJIEPHON DHEPrETUKH.

Metonbl perucTpauy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

@yHaaMeHTaJbHbIE B3aUMOJICUCTBHS. baproHbI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanaapTHO Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®u3uka 3a npeaenamu CtanaaptHol Moaenu. TémHas MaTepust U TEMHas
DHEprusl.

EnuHcTBO usnueckoi KapTUHBI MHpA.

TexHnueckre yCTpoMCTBa U TEXHOJIOTHUYECKUE ITPOLECCHI: T03UMETP, Kamepa
Bunbcona, simepHbIit peakTop, TePMOSIECPHBINA peakTop, aToMHast bomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanre TpeKoB YacTUIL (MO0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yueHne noriaomeHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BuTUs acTpoHoMuu. [IpukinaaHoe 1 MUPOBO33PEHUECKOE 3HAUYCHUE
acTpoHOMUH. [[pUMEHIMOCTH 3aKOHOB (DU3HUKU I OOBSICHEHUS TIPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Metoabl acTpoHOMUYECKUX UccaeqoBaHu. COBpEMEHHbBIE ONTUYECKUE
TEJIECKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EpHASI aCTPOHOMHSI.



Bun 38€3nH0r0 HeOa. Co3Be3nus, ipKUe 3BE3/IbI, TUTAHETHI, UX BUAUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIa U 3BE3.

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKH. JMarpaMma «CeKTpaJbHbIN KJlacc —
CBETHUMOCTBY». 3BE3/IbI TJIABHOM MOCIIEI0BATEIbHOCTH. 3ABUCUMOCTh «Macca —
CBETHUMOCTB» JJIs1 3BE3]1 IJIaBHOW MOCIEN0BATEIbHOCTU. BHYTpEHHEE CTpOEHHE
3BE€31. COBpEeMEHHBIE MPEACTABIEHUS O MPOUCXOKACHUH U 3Boatounn CoiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Muneunsiii [Tyte — Hama ['anaktuka. [lonoxxenune u neuxenne CoaHua B
["amaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa606ma. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6sieMbl aCTPOHOMUH.

Yuenuueckue naonwooenus.

Habmroienus 38€31H0ro HebGa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIST OTIPEICIICHHS TIOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be31usl CEBEPHOIO MOIYIIAPHUs U SIPKUE
3BE3/IbI.

HabGnrogenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3/IHBIX
CKOILJICHHM.

Pu3nvecKuil MPaKTUKYM.

CrniocoObl n3MepeHus GU3NYECKUX BETUYUH C UCIIOIb30BAHUEM aHAJIOTOBBIX
U U (PPOBBIX U3MEPUTEITBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUMKOBBIX CUCTEM.
AOGCOIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTH U3MEPEHUIN (PU3NYECKUX BETUUHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrEe KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAHNN 3aBUCUMOCTEN
(bu3MYEeCKUX BEJIIMYWH, TPOBEPKA MPEIOKEHHBIX THUIIOTE3 (BBIOOP M3 padoT,
OMMCAHHBIX B TEMAaTHYECKUX pa3aenax « Y UeHNUYEeCKUN SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYMY).

Oo6o01maronee NOBTOPEHUE.

O600uIeHNe U crucTeMaTH3alus COIepKaHUs pa3eioB Kypca «MexaHukay,
«MonexynsipHast u3rKa U TEpMOAUHAMUKAY, « DIIEKTpoauHaMuKay», «Konebanus
Y BOJIHBD, «OCHOBBI CIIEIIUATIBHON TEOPUHU OTHOCHUTEIIBHOCTHY, «KBaHTOBas
buzukay, « JIeMEHThl ACTPOHOMUU U aCTPODUUKIY).

Ponb puzuku 1 acCTpOHOMHUHM B SKOHOMHUYECKOM, TEXHOJIOTUUECKOMH,
COLIMAJIBHOM U 3THUYECKOU cpepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PUBUKHU
Y ACTPOHOMUU B COBPEMEHHOM HAYYHOW KapTUHE MUPA, 3HAYCHHUE ONUCATEIBHOM,
CUCTEMATU3UPYIOIIEH, 00BICHUTEIHLHOU U TPOTHOCTUYECKON (DyHKITUN
buznyeckoil Teopuu, posb GpU3NUEecKoi TEOpUH B POPMUPOBAHUH MPEACTABICHUI
0 (hu3nUecKoi KapTUHE MUPA, MECTO (PU3HUECKON KapTUHBI MUpA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHNUN O IPUPOJIE.



MexnpeaMeTHbie CBA3M.

N3yuenue kypca pusnku yriyoaéHHOro ypoBHs B 11 kitacce ocymiecTBisieTcs
C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMH MaTEMATHKH,
OMOJIOrMH, XMMHHU, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmuovie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HAHUA: ABIICHUE, HAYYHBIN (akT, Tunoresa, (pusndeckas BEJIMYNHA, 3aKOH,
Teopusi, HAOIIOEHHE, YIKCIIEPUMEHT, MOJICTIMPOBAHUE, MOJIENb, U3MEPEHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: perieHuE CUCTEMBI ypaBHEHUN. TpUroHOMETpUYECKHE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. BEKTOpBI M NX IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbIe 3eMeHTapHbIX QyHKIUH. [I[pu3Haku mogoOus TpeyroibHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

Buonozua: s3nextpuyeckue sIBJICHUS B )KUBOM MPUPOJE, KOJIeOATEIbHbIE
JBUYKEHUS B )KUBOM IIPUPOE, SKOJOTHUECKHE PUCKH IIPU IPOU3BOJICTBE
AIIEKTPOIHEPTHUH, FIEKTPOMATHUTHOE 3arpA3HEHUE OKPYXKAIOILEH CPEBbI,
YJIBTPa3BYKOBasl JUArHOCTUKA B MEAMIIMHE, ONTUYECKUE SIBJICHUS B )KUBOU
IPUPOJE.

Xumua: CTPOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUINYECKAs] CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIETKH, CIEKTPaJIbHBIHI
aHaIN3.

I'eozpaghusa: marauTHBIE IOJIFOCA 3EMIIH, 3aJIEKU MATHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozcus: NpUMEHEHUE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTPOJBUTATENb SIKOOU, reHepaTOp NEPEMEHHOr0 TOKA, MHIYKIIMOHHAS 1€Yb,
JIMHUY 3JIEKTponepenay, 3JIeKTPOABUTaTellb, Paiap, paIuONpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-neub, ynpTpa3ByKoBasi AMarHOCTUKA B TEXHHUKE,
IPOEKLMOHHBIN anmnaparT, BOJIOKOHHAs ONTHKA, COJIHEYHasi OaTapest, CHIyTHUKOBBIE
NPUEMHUKH, I€pHAsl JHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.
[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMEI 110 ®U3MKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbBTATBI

JInuHOCTHBIE Pe3yJbTAThI OCBOCHUS yueOHOro npeameta «Duznka
JIOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TUIHOCTH, CUCTEMOU IIEHHOCTHBIX
OpHEHTAIIN, TO3UTUBHBIX BHYTPEHHUX YOCKICHHM, COOTBETCTBYIOITNX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACITUPEHHE KU3HEHHOTO
OMBITA Y ONBITA JEIATENBHOCTH B ITPOLECCE peannu3aliid OCHOBHBIX HAIPABJIECHUN
BOCITUTATEJIbHOMU JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:



IrPaskKIAHCKOT0 BOCTIMTAHMSA:
c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIUU 00YYaIOIIEroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;

MPUHATUE TPATUIUOHHBIX 00IEYEIOBEYECKUX T'YMaHUCTUUECKUX U
JEMOKPATUYECKNX LIEHHOCTEW;

TOTOBHOCTB BECTH COBMECTHYIO JIEATENBHOCTh B MHTEPECAX IPAKIAHCKOTO
o0I1IecTBa, y4aCTBOBATh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3allii;
YMEHHE B3aUMOJEUCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX
GYHKIIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU EATEIBHOCTH.
NATPUOTHYECKOr0 BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTHh POCCUMCKOMN T'Pak1aHCKON UIEHTUYHOCTH, MATPUOTU3MA;
LIECHHOCTHOE OTHOILIEHUE K I'OCYIApPCTBEHHBIM CUMBOJIAM, JTOCTHKEHUAM
POCCUNCKHX YUEHBIX B 001aCTU (PU3HUKH U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(pOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMUS;
CHOCOOHOCTh OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHbBIE PELLICHMUS,
OPUEHTUPYACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyLIETO.
3CTETHYECKOI0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHNUE K MUPY, BKIIIOUAsl CTETUKY HAYYHOTO TBOPYECTBA,
npucylero (pu3nvyeckoil Hayke.

TPYAOBOI'0 BOCIIUTAHMSA:

UHTEpEC K pa3InyHbIM chepam npopeccCHOHaTbHON AESITETbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyaymuieil mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIaHbL;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPa30BaHMIO B 00J1aCTH
(GU3KMKYN Ha MIPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOIr0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYpPbl, OCO3HAHHE II100aTbHOTO
XapakTepa 3KOJOTUYECKUX MPOoOieMm;

TUIAHUPOBAHUE U OCYILECTBJIIEHUE JEUCTBUM B OKPYKAIOIIEH CPEAE HA OCHOBE
3HAHHUA LEJIeH YCTOWUYMBOIO pa3BUTHUs YEJIOBEYECTBA;

pacIIMpPEHUE OIbITA AEATEIbHOCTH SKOJIOTHUYECKON HAIIPABICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HKe.

LHEHHOCTH HAYYHOI'0 NO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUs (PU3NUECKON HAYKH;

OCO3HAHHE LICHHOCTU HAYYHOU JEATEIIBHOCTH, TOTOBHOCTD B IPOLIECCE U3YUYECHUS
(U3HUKH OCYIIECTBIIATH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO AESITEIbHOCTD
WHJVMBUAYAJIBHO U B IPYIIIE.



METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOSITENILHO (POPMYITHPOBATH U AKTYaIH3UPOBATH MPOOIIEMY, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPENENATH LI AeATENbHOCTH, 3a/1aBaTh MAPAMETPhl U KPUTEPUU UX
JOCTH)KEHHS,;

BBISIBJIATh 3aKOHOMEPHOCTH M MPOTUBOPEUHNS B pACCMAaTPUBAEMbIX (PU3NYECKHUX
SBJICHUSIX;

pa3pabatrbIBaTh IJIaH pELIEHUs TPOOJIEMBI C YUETOM aHAIN3a UMEIOLIUXCSA
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESTEIILHOCTD, OLIECHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATH U BBIIOJHATH padOTy B YCIOBUSX PeajIbHOr0, BUPTYAIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX POOJIEM.
Bba3oBble uccienoBareibCKue 1eiCTBUA:

BJIAJ€Th HAYYHON TEPMUHOJIOTUEN, KIOUEBBIMU MOHITUSIMU U METOJIaMU
(bu3nYecKoil HayKH;

BJIAJI€Th HABBIKAMHU y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESTEIbHOCTH B
005acTH (PU3HKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY
METO/IOB PELIeHUS 3a7a4 PU3NYECKOTr0 COACPKAHUS, TPUMEHEHUIO Pa3TUYHBIX
METO/IOB [TO3HAHMSI;

BJIAJETh BUAAMU JICSITEIIBHOCTH 110 MOJTYYEHUIO HOBOTO 3HAHMS, €TO
MHTEPIIpEeTalNU, IPeoOPa30BaHUIO U MPUMEHEHUIO B PA3JINYHBIX Y4EOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTH (DU3UKH;
BBISIBJISITH IPUUMHHO-CIICCTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3a/1a4y, BbIIBUTaTh
TUNOTE3y €€ PEIIeHMs], HAXOAUTh ApIYMEHTHI 1JI JOKa3aTeIbCTBA CBOMX
YTBEPXKACHU, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYUYECHHBIE B XOJI€ PEIICHUS 3a/1a4U PE3yJIbTaThl, KpUTHYECKU
OLICHMBATh UX JOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3YYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsSIM, OLIEHUBATH NPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTDH 3HAHUS IO (PU3UKE B MPAKTUYECKYIO 00J1aCTh
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE UJIEH, IPEIAraTh OPUTrMHAIbHBIE TOAXObI U PELICHHUS;
CTaBUTH MPOOJIEMBI U 33Ja4H, TOMYCKAIOIINE albTepHATUBHBIC PEIICHUS.
Pabora ¢ undopmanmeii:



BJIa/IETh HABbIKAMU MOJIY4YeHHs] HHPOpMAIK (PU3NUECKOTO CONIEpIKaHus U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIAThH IIOUCK, aHAJIN3,
CUCTEMATH3ALMIO U HHTEPIIPETALMIO HHPOPMALIMK Pa3IMYHbIX BUIOB U (opM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CPEJCTBA MHPOPMALIMOHHBIX 1 KOMMYHUKALMOHHBIX TEXHOJIOTHI B
pELICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a7a4 C
coOJItI0IcHuEM TPEOOBAHUM SPrOHOMUKH, TEXHUKU O€30MTaCHOCTU, TUTUEHBI,
pecypcocOepexeH s, MPaBOBBIX M STUYECKUX HOPM, HOPM HH(DOPMALIMOHHON
0Ee30ITacCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COMEPKAHUA B Pa3IMUHBIX (hopMaTax ¢ yu€Tom
Ha3HauY€HUs UHPOpPMALIUU U LEIEBON ayJUTOPUH, BEIOHpas ONTUMAIBHYIO (OpMy
IIPEICTABIICHUS U BU3yaJIU3al[1U.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

OCYILECTBIIAThH OOIIEHNUE HA YpOKax (PM3UKHU U BO BHEYPOUHO J1€ATENbHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUKY 3PEHUS C UCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U WHIMBHIyaJIbHON
paboThI;

BBIOMPATh TEMATUKY U METOAbI COBMECTHBIX JEHCTBUN € YUETOM OOILIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro 4jieHa KOJUIEKTHBA,;

MPUHUMATh LEIH COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh U KOOPIMHUPOBATH
JENCTBHUS MO €€ TOCTUKEHUIO: COCTABJIATH IUIaH IEUCTBUM, pacpeesiTh POJIH C
y4€TOM MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;
OLICHMBATh Ka4Y€CTBO CBOETO BKJIAJIa U KaXKIOr0 YYaCTHUKA KOMAaH bl B OOLIUI
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

IpeaiaraTb HOBbIE ITPOEKTHI, OLIEHUBAThH UEH C MIO3ULIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh O3UTUBHOE CTPATETMYECKOE TIOBEACHHUE B PA3JIMUHBIX CUTYyalUsX,
IPOSIBIISATE TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe 1eHCTBUS

Camoopranuzamnus:

CaMOCTOATENLHO OCYIIECTBIISITh IO3HABATEIBHYIO I€SITEIbHOCTh B 00J1aCTH
(GU3UKY U aCTPOHOMUHU, BBISBISTH TPOOIEMbI, CTABUTH U (DOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSATENbHO COCTABIIATH IJIaH PEIICHUS PACYETHBIX U KAYECTBEHHBIX 3a/1ad,
TIJIaH BBITIOTHEHHUS MPAKTUYECKOU PadOThI ¢ YUETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;



CII0COOCTBOBATH (DOPMHUPOBAHHIO U TIPOSBIICHUIO 3PYIUIIMHA B 001acTH (PU3UKH,
MTOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBCHbD.
CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHTYAIlUsSIM, BHOCUTb KOPPEKTUBHI B JACATCIBHOCTbD,
OIICHHBATh COOTBETCTBHE PE3Y/IbTATOB IICIISIM;

BJIAJICTh HABBIKAMH ITO3HABATEIILHON PeIICKCUN KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUN U MBICIIMTEIIBLHBIX MTPOIIECCOB, X PE3yJbTaTOB U OCHOBAHHIA,
WCITOJIB30BaTh MIPUEMBI pedhICKCHUU JTsI OIIEHKH CUTYaIlH, BHIOOpA BEPHOTO
pEIICHHST;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS TI0 UX CHUKCHUIO;
MPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TPH aHAIIN3€E PE3yIbTaTOB
NEeATEeTLHOCTH;

MPUHUMATh ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX IIPU aHAJIM3€ Pe3yJIbTaTOB
JeSATEeIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B nporniecce 10CTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOrPaMMBI 110
(bu3MKe I YPOBHS CPEHEro 00IIero 00pa3oBaHus y 00yJaroITuXCs
COBEPIIICHCTBYETCS SMOIMOHANBHBIN HHTEIUICKT, IIPEATNOJIaratommnii
c(hOpPMHUPOBAHHOCTE:

CaMOCO3HaHUS, BKIIFOUAIOIIIETO CIIOCOOHOCTh MMOHUMATh CBOE AIMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HAIIPABJICHHS Pa3BUTHS COOCTBEHHOM YMOITMOHAIBHOMN C(ephl,
OBITH YBEPEHHBIM B ce0€;

caMOpeTyJIMPOBaHUS, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBEICHHE, CITOCOOHOCTH aIalITHPOBATHCS K
HYMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIUH, BKIIFOYAOIIEH CTPEMJICHHE K JIOCTH)KCHHIO 1IeTTH U
yCIexy, ONITUMHU3M, HHUITMaTUBHOCTh, YMEHHE JeHCTBOBATD, HCXOAS U3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJIFOYAIOIIEH CIIOCOOHOCTh TOHUMATh YMOIIMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €0 MPH OCYIIECTBICHUN OOIICHUS, CTIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COITMAIBLHBIX HABBIKOB, BKIIOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSBIISATH HHTEPEC U pa3perniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 knacce npeAMETHBIC PE3YJIbTATHl HA YIITyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHU:
MOHUMATh POJIh GU3UKU B YKOHOMUYECKOM, TEXHOJIOTHYECKOM, YKOJIOTHIECKOM,
COLIMAJILHON U 3TUYECKOU chepax AesiTeIbHOCTH YEJIOBEKa, POJIb U MECTO (DU3HKHU
B COBPEMEHHOM HAy4YHOU KapTUHE MUPA, 3HAYEHUE ONUCATEIBHOM,
CUCTEMAaTHU3UPYIOIIEH, O0BICHUTENBHON U MPOrHOCTUYECKON (DyHKIIUN



(bU3UYECKON TEOPUH — MEXaHUKH, MOJICKYJIIPHON (DM3HKU U TEPMOTUHAMUKH,
pouib pu3nyeckoi Teopuur B (POPMUPOBAHHUY MPECTABICHUN O pr3nyeckoi
KapTHUHE MUPA;

pasnuyaTh YCIOBUS MIPUMEHUMOCTH MOJIeeil (U3MUeCKUX Te U MPOIIECCOB
(s1BIeHMI): MHEpLIMATIbHAS CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEIO,
MaTepHuabHas TOYKa, PABHOYCKOPEHHOE JIBIXKEHHE, CBOOOIHOE TIaJICHHE,
abCcooTHO yripyras nedopmaiiusi, abCOIIOTHO YIIPYroe U a0CONMIOTHO HEYIIPYTroe
CTOJIKHOBEHMSI, MOJICJIU Ta3a, JKUIKOCTH U TBEPJOTO (KPUCTAITMYECKOTO) TEla,
WJICANIBHBIN T'a3, TOUYCYHBIN 3apsJl, OAHOPOJHOE JNEKTPUUECKOE TOJIE;

pasnuvaTh yCIOBHS (TPaHUIILI, 00JIACTH) TPUMEHUMOCTH (DH3NIECKUX 3aKOHOB,
MOHUMATh BCEOOINIA XapakTep PyHIaMEHTAILHBIX 3aKOHOB M OTPAaHUYEHHOCTh
MCIMOJIb30BaHUS YACTHBIX 3aKOHOB;

aHaJM3UPOBATh U OOBIACHSATh MEXaHHUUECKHE MPOIECCHI U SBJICHUS, UCTIONb3YS
OCHOBHBIE TOJIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUUECKOTO
JBIKEHUA, (HOPMYJITbI KHHEMATUKH PABHOYCKOPEHHOTO JIBUXKEHUS,
npeoOpazoBanus ["anumnes st CKOpOCTH U epeMeleHus, 3akoHsl HproToHa,
IIPUHIIUIT OTHOCUTENBHOCTHU [ 'anuiiest, 3aK0H BCEMUPHOTO TATOTEHUS, 3aKOHbI
COXpaHEHUS UMITYJIbCA U MEXaHUYECKON IHEPTUH, CBS3h paOOThI CHUIIBI C
U3MEHEHUEM MEXaHUYECKOM SHEPTHUH, YCIOBUS pABHOBECHS TBEPIOTO Tea), IPU
3TOM HCIOJIb30BaTh MATEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBanuit ['anuies, BToporo u
TpeThero 3ak0HOB Hbl0TOHA, 3aKOHOB COXpAHEHUSI UMITYJIbCA U MEXAHUYECKOM
SHEPTrUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJM3UPOBATh U OOBICHSTH TEIIOBBIE MTPOIIECCHI U SIBJICHUSI, UCTIOJIb3YsI
ocHOBHbIE T0JI0KeHUs] MKT 1 3aKOHBI MOJIEKYJISIPHON (PU3UKU U TEPMOJUHAMUKH
(CBs3b JABJICHUS UACAIHHOTO Ta3a CO CPeAHEN KMHETUYECKON SHEPruei TeraoBOro
JIBUKEHHS U KOHLEHTPALMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPhl BELIECTBA CO
CpeaHE KNHETUYECKOM SHEPrUen TEMI0BOIO IBMKEHUS €r0 YaCTHUll, CBA3b
JIaBJICHUS UAECATBHOIO Ta3a C KOHLIEHTPAUUEN MOJIEKYJI U €70 TEMIIEPaTypoH,
ypaBHeHHe MeHneneeBa—Knanelipona, nepBblid 3aKOH TEPMOJAMHAMUKY, 3aKOH
COXpaHEHUS YIHEPTUU B TEIJIOBBIX MPOIECCaX ), IPU ITOM HCIIOJIb30BATh
MaTeMaTUYECKOE BbIPAXKEHNE 3aKOHOB, YKA3bIBATh YCIOBUSI IPUMEHUMOCTH
ypaBHeHUs1 MeHneneeBa—KnaneipoHna;

aHAJIM3UPOBATh U OOBICHATD DJICKTPUUECKHUE SIBJICHUS, UCIIOIB3Ysl OCHOBHbBIC
MOJIO’KEHUS ¥ 3aKOHBI DJIEKTPOJIMHAMUKH (3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsna, 3akoH KylioHa, MOTEHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO MO, TPUHLHUII
CYNEPIIO3ULIAN JICKTPUUECKUX MOJIEH, IPU ITOM yKa3bIBasi YCIOBUS
MIPUMEHUMOCTH 3aKkoHa KyJoHa, a Takke MpakTUYEeCKU BaKHbIE COOTHOIIEHUS :
3akoHbl OMa 7151 y4acTKa LEeNu U JJIsl 3aMKHYTOM 3JIEKTPUYECKOM 1ENH, 3aKOH
Jlxoyns—Jlenna, mpaBuna Kupxroda, 3akonsr dapazes aiis 31€KTPoIn3a);
OMMHCHIBATH (PUBNYECKUE MPOIIECCHI U SBJICHUS, UCIIOJIb3YSI BEJIMUNHBI:
MEPEMELICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIBbI, JABJICHUE, TIOTCHIIMAIIbHAS SHEPTUsl, KHHETUYECKAsl YSHEPT U,
MEXaHUYeCKas YHEPTHUs, paboTa CUIIBI, IIEHTPOCTPEMUTETHHOE YCKOPEHHE, CHJIa
TSDKECTH, CHJIA YIIPYTOCTH, CHJIA TPEHUS, MOIITHOCTb, SHEPTHUS B3aUMOICUCTBUS



Tena ¢ 3emiéil BOIM3U €€ TOBEPXHOCTH, SHEPTHUS YIIPYroi JedopMaliuu NpyKUHBI,
KOJIMYECTBO TEIJIOTHI, a0COIIOTHAS TeMIlepaTypa Tena, paboTa B TEpMOJIUHAMUKE,
BHYTPEHHSISI SHEPTUS UCATBHOIO0 OJHOATOMHOTO Ta3a, padoTa UIeabHOTO Ta3a,
OTHOCHUTEJbHAs BJIaXXHOCTh Bo3ayxa, KIIJl uneansHOro TerioBoro JBuraTes;
AIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTH DJIEKTPUUYECKOTO OIS, HAMPSXKEHHOCTh
MOJISI TOYEUHOTO 3aps/ia WK 3apsDKEHHOTO 1Iapa B BaKyyMe U B IMDJICKTPHUKE,
MOTEHIINA 3JEKTPOCTATUYECKOTO OIS, PA3HOCTh MTOTEHIUAJIOB,
AIIEKTPOJBIKYILAS CHJIA, CUJIA TOKA, HAIIPSHKEHUE, MOLTHOCTh TOKA,
AIEKTpUYECKasi EMKOCTh IJIOCKOT0 KOHAEHCATOPA, COTPOTUBIICHUE YYACTKa LENU C
NOCJIEOBATEIbHBIM U MAPAJIEIbHBIM COEIUHEHUEM PE3UCTOPOB, SHEPT U
AIIEKTPUYECKOr0 MOJIsl KOHAEHCATOpPa;

OOBSACHATh OCOOCHHOCTU MPOTEKaHUs (PU3UUECKUX SIBICHHI: MEXaHMUECKOE
JBUKEHUE, TEIUIOBOE ABMKEHUE YACTHUIL BEILIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKO€ JIBHKEHUE, TU(dy3usi, UICIapEeHUE, KUTIEHUE U KOHIEHCalus,
IUIABJICHUE U KPUCTAIUIM3ALINSL, HAIIPABIECHHOCTh TEIUIONIEPEAAYH, MIEKTPU3ALUS
T€J, SKBUITOTEHIUAIBHOCTH IIOBEPXHOCTHU 3aPS’KEHHOTO IIPOBOIHUKA,

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIMUUHBI OT IPYron
C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUM, IIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(¢uKcHpoBaTh pe3yJbTaThl MOJYYEHHOMN 3aBUCUMOCTH (PU3UUECKUX BEJINYHMH B
BUJIE TPaPUKOB C YUETOM aOCONIIOTHBIX MTOTPEIIHOCTEN U3MEPEHUH, 1e1aTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYHH, IPU 3TOM BHIOUPATH
ONTUMAJIbHBI METOJT U3MEPEHHUSI, OLIEHUBATH a0COIIOTHBIE U OTHOCUTEIIbHBIE
MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJUTH OMBITHI MO MTPOBEPKE MPETI0KEHHON TUIIOTE3bI: TIIAaHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
NIOJIyYEHHBIE PE3YJIBTATHI U JEJIaTh BBIBOJ O CTAaTyCE MPEIOKEHHOM TUIIOTESBI;
co0Ir01aTh MpaBuiia 6€30MaCHOT0 TPyla IPU MIPOBEIECHUH HCCIEI0BaHUMN B
pamKax yueOHOro 3KCIIepUMEHTa, IPAKTUKyMa U yueOHO-HUCCIeI0BaTeIbCKON U
IIPOEKTHOM J€ATEIBHOCTH C UCIIOIB30BAHUEM U3MEPHUTEIBHBIX YCTPOKCTB U
71a060paTOPHOTO 000PYIOBAHUS;

pemaTh pacy€THBIC 3a/1a4M C SIBHO 33JJaHHOM M HESIBHO 3aJJaHHON (PU3UYECKON
MOJICJIbIO: HA OCHOBAHUU aHAJIM3a YCJIOBHsI 0OOCHOBBIBATH BHIOOD (pr3mdecKoit
MOJIeJId, OTBEYAIOIIeH TpeOOBaHUSAM 3a/1auu, MPUMEHSTh (POPMYIIbl, 3aKOHBI,
3aKOHOMEPHOCTH M MOCTYJIAThl PU3HMUECKUX TEOPU IPU UCTIOJIb30BaHUHU
MaTEeMaTUYECKUX METO/IOB PEIICHUS 3a/1a4, IPOBOJAUTH PACYEThl HA OCHOBAHUU
MMEIOIINXCS JaHHBIX, aHATM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI
peuieHus ¢ y4€ToM NOJYyYEHHBIX Pe3yIbTaTOB;

penaTh Ka4eCTBEHHbIE 3a7a4M, TPEOyIole MPUMEHEHUS 3HAHUHN U3 Pa3HbIX
pa3zenoB Kypca (PU3MKH, a TAKKE UHTETPALUY 3HaHUN U3 APYTUX NMPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA: BBICTPAUBATh JIOTHYECKYIO LIEMIOYKY PACCYKIACHUN
C OMOPO Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;
UCITI0JIb30BaTh TEOPETUUECKNE 3HAHMS 111 OOBSICHEHHSI OCHOBHBIX IPUHLUIIOB
paboTHl U3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUIECKUX
IIPOLIECCOB;



IPUBOJUTH MPUMEPHI BKJIA1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYXKAIOIIET0 MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

aHaJIN3UPOBATh U OLICHUBATh I1OCJIECTBUS OBITOBOM U MPOU3BOICTBEHHOM
JESTEIIbHOCTH YEJIOBEKA, CBA3aHHOM C (PU3NUECKUMHU NPOLIECCAMU, C ITO3ULIUI
HKOJIOTUYECKOM 0€30I1aCHOCTH, MPEACTABICHUHN O palllOHATIEHOM
IPUPOJIONOIB30BAHUH, & TAKKE Pa3yMHOM HCIIOJIb30BAHUU JOCTHKEHUN HAYKU U
TEXHOJIOTHH JIJIsl JAJIbHEUILIErO Pa3BUTHSI YETOBEYECKOTO OOLIECTBA;

IPUMEHSATDH Pa3INYHbIE CIIOCOOBI PabOTHI ¢ HH(pOpMalHen PrU3rnuecKkoro
COJIEp>KaHMsl C UCIOJIb30BAHMEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHA,
IIPU 3TOM HCIOJIb30BaTh COBPEMEHHBIE NH(OPMALIMOHHBIEC TEXHOJIOTUHU AJIS
MOMCKA, IEPEepadOTKU U MPEIbIBICHUS YU€OHON U HAYYHO-TIOMYJISIPHOM
uH(pOpMaIUK, CTPYKTYPUPOBAaHUS U MHTEPIPETALNHA HHPOPMALIMHU, TTOJTyYEHHOU
U3 Pa3IMYHBIX UCTOYHHUKOB, KDUTHYECKH AaHAIU3UPOBATH ITOITYYAEMYIO
UH(GOPMAIIMIO U OLIEHUBATH €€ I0OCTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HaHUH,
TaK U Ha OCHOBE aHaJM3a UCTOYHHKA UHPOpMAIINH;

IIPOSIBIISIT OPTAaHU3ALMOHHBIE U ITIO3HABATENIBHBIE YMEHHS CAMOCTOSTEIbHOTO
npUOOpETEHNUs] HOBBIX 3HAHUN B MIPOLIECCE BBIIOJIHEHUS IPOEKTHBIX U Y4eOHO-
UCCIIEI0BATENCKUX padoT;

paboTaTh B rpyIIE C UCTIOHEHUEM PA3INYHBIX COLUAIbHBIX POJIEH, IJIAaHUPOBATh
paboTy rpymnmsl, pallMOHAIBHO PACIPEAENIATh 1eATEIbHOCTh B HECTAHAAPTHBIX
CUTYalMsIX, aJIeKBATHO OLIEHUBAThH BKJIAJl KAJKJIOTO U3 YYaCTHUKOB I'PYMIIbI B
pellIeHne paccMaTpuBaeMon IPOOJIEMBI;

MPOSIBIISITH MOTHUBALIMIO K Oynymieil npodeccuoHanbHON JeATeIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.

K kon1y o0yuenust B 11 knacce npeaMeTHbIE Pe3yIbTaThl Ha yIiyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHU:
MMOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOH, TEXHOJOTHYECKOH, COITMAIBLHON 1
TUUYECKOH cepax IesTeIbHOCTH YeJIoBeKa, POJib U MECTO (PU3UKU B COBPEMEHHOM
Hay4YHOM KapTUHE MUPA, POJIb ACTPOHOMHHU B IIPAKTUUECKOMN IESATEIBHOCTH
YeJI0BeKa U JAIBHENIIIEM HayYHO-TEXHUYECKOM Pa3BUTUH, 3HAYCHUE
OMMUCaTeIbHON, CUCTEMATU3UPYIOIIEH, O0OBICHUTEIIBHOU U MPOTrHOCTUYECKOM
byHKUMA PU3NYECKON TEOPUU — SIEKTPOJAUHAMUKH, CIICUATBHON TEOPHUH
OTHOCUTEIBHOCTH, KBAHTOBOW (PU3UKH, pPOJIb (PHU3NUECKON TEOPUU B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOU
KapTUHBI MUPA B 00ILIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX
MPEICTABJIEHUI O TIPUPO/IE;

pa3ianyaTh YCIOBHS MPUMEHUMOCTH MoJienel (PU3HUecKUX Tell U MPOLIECCOB
(s1BJI€HUI): OMHOPOAHOE ANEKTPUUECKOE U OAHOPOIHOE MArHUTHOE TOJIA,
rapMOHHYECKHE KoJeOaHus, MAaTeMaTUYECKUI MasiTHUK, UJI€aTbHBIN MPYKUHHBIHI
MasiTHUK, TAPMOHUYECKUE BOJIHBI, HACATbHBIN KOJeOaTeabHbI KOHTYP, TOHKas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTIO SIpa U KBAHTOBOW MOJIENIN CBETA;



pa3nuuaTh yCiaoBUs (TpaHuUIlbl, 00JaCTH) IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
NOHMMATh BCEOOLINI XapakTep (PyHAaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
VCITOJIB30BAHUS YaCTHBIX 3aKOHOB;

aHaAJIN3UPOBATh U OOBACHATDH AIEKTPOMArHUTHBIE IPOLIECCHI U SIBJICHUSI, UCIIOJIB3YS
OCHOBHBIE II0JIOKEHUS U 3aKOHBI 3JIEKTPOJAMHAMUKY U CIIEUATIbHOU TEOPUU
OTHOCHUTEJILHOCTH (3aKOH COXPAaHEHUS 3JIEKTPUUECKOr0 3apsia, cuiia Amiepa,
cuita JIopeHna, 3aK0H 2JEKTPOMarHuTHOM MHAYKIMY, paBwio JIenna, csazp D1C
CAaMOMHIYKIIMH B 3JIEMEHTE JIEKTPUUECKON LIETTH CO CKOPOCTHIO M3MEHEHHUS CHUJIBI
TOKa, MOCTYJaThl CHEIUATbHON TEOPUU OTHOCUTEIHHOCTH DUHILITEHHA);
aHAJIM3UPOBAaTh U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCIIOJIb3YSI
MOJIO’KEHUSI KBaHTOBOM pu3uku (ypaBHeHHe DifHIITeHHA A5 poTodddekTa,
IIEPBBIM U BTOPOM MOCTYJIAThl bopa, IPUHIUII COOTHOIIEHUS HEONIPEAEIEHHOCTEN
['eit3enOepra, 3aKOHbI COXpPaHEHUS 3apsAJ0BOTO U MACCOBOIO YUCEN U SHEPTHUH B
SJIEPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOIO pacnaia);

OIKCHIBaTh (PU3NYECKHUE MPOLIECCHI U SBJICHUS, UCIOIb3YsI BEIMYUHBIL:
HaIPSHKEHHOCTD JIEKTPUYECKOTO TOJISA, TOTEHIUAI 3JIEKTPOCTATUYECKOTO 10,
Pa3HOCTb MOTEHIUAJIOB, IEKTPOABIKYIIAS CUJIA, MHAYKIUS MarHUTHOTO MOJI,
MarHUTHBIN MTOTOK, CWJIa AMIIepa, UHAYKTUBHOCTb, 3JIEKTPOABIKYLIAs CUIIA
CaMOMHIYKIIMH, SHEPTHsI MATHUTHOTO TTOJISI IPOBOJAHUKA C TOKOM,
PENSTUBUCTCKUM UMITYJIbC, TIOJTHAS] SHEPT U, SHEPTHS MOKOSI CBOOOAHOM YaCTHUIIBL,
SHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apAJl Apa, SHEPTHUSI CBS3U ]1pa;
OO0BSACHATH OCOOCHHOCTH MPOTEKAHUs (PU3HUUECKUX SBJICHHIA: JIEKTPOMArHUTHAS
WHIYKIUS, CAMOMHAYKIIUS, pE30HAHC, MHTEephEpEHIUs BOJIH, TU(dpaKLys,
JUCTIEPCHs], TOJTHOE BHYTPEHHEE OTpaXKEHUE, POTOINEKTPUUECKUM IP(DHEKT
(boToaddexr), anbda- u 6eTa-pacnasl saep, raMMa-u3IydeHue siep,
(bu3nYecKue NPUHILIMIBI CIEKTPAILHOIO aHaJIu3a U paboThI J1a3epa;

OIPENENATh HAIPABJICHUE NHIYKLIIUA MarHUTHOTO TOJISI TPOBOJHUKA C TOKOM,
cuibl AMmriepa u cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3aBAEMOE IIJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M, U
pPacCUMTHIBATH €0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIIOJIATAIOIINE aCTPOHOMUYECKHE ITOHATHS, TEOPUH U 3aKOHBI
JUIS aHaJIu3a U 00bACHEHUs (PU3MUYECKUX MPOLIECCOB, MPOUCXOAAIIUX B 3BE3/1aX, B
3BE3AHBIX CUCTEMAaX, B MEXKraJaKTUUECKON Cpe/ie; ABIKEHUSI HEOECHBIX Tell,
ABOJIIOLIMM 3BE30 U BeceneHHol;

MPOBOJUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PU3UUECKUX BEJIMYMH C
UCITIOJIb30BAHUEM MPSIMBIX U3MEPEHUI, TPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YNIbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PU3UUYECKUX BEJIMYUH B
BUJI€ Tpa)UKOB C YUETOM aOCOJIIOTHBIX MOTPEIIHOCTEH U3MEPEHUM, J1eTaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BAHNUS;

IPOBOANTH KOCBEHHBIE U3MEpPEHUS (PU3NUECKUX BEIIMYHH, ITPU 3TOM BBIOUPATH
ONTUMAaJbHBIA METOJ] U3MEPEHHUS, OLICHUBATh A0COIIOTHBIE U OTHOCUTEIIbHBIE
NOTPELIHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHUM;

IIPOBOJUTH OMBITHI 0 TPOBEPKE MPEII0KEHHON THIIOTE3bI: IIIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, AaHAJTU3UPOBATh
NOJIyY€HHBIE PE3YJIBTATHI U JAEJIaTh BBIBOJ O CTATyCE MPEIIOKEHHOMN TUIIOTE3bI;



OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMH;

coOJII01aTh TIpaBuiIa 0€30MaCHOT0 TPY/la IPU MPOBEACHUHU UCCIIEIOBAHUN B
paMKax y4eOHOTO SKCIIEPUMEHTA, IPAKTUKYMa U y4eOHO-UCCIIeI0OBATEIHCKON U
MPOEKTHOM JIEATETLHOCTH C UCIIOIb30BAHUEM U3MEPUTENbHBIX YCTPOUCTB U
Ja00paTOPHOTO 0OOPYOBAHUSA,

pemaTh pacu€THbIE 3a/1a4d C SIBHO 33JIaHHON M HESIBHO 33JJaHHOM (pu3nuecKon
MOJIEJIbIO: HA OCHOBAHUHU aHAJIM3a YCIOBUS BHIOUpaTh GU3HUECKUE MOJIEIH,
OTBEYAIolIe TPeOOBAHUAM 3a]]aul, TPUMEHATH (DOPMYJIbI, 3aKOHBHI,
3aKOHOMEPHOCTH U MOCTYJIAaThl PU3NUECKUX TEOPUH MPU UCTIOTH30BAHUU
MaTeMaTHYECKUX METOJOB PEIICHUs 33a]a4, TPOBOAUTH PacuéThl HA OCHOBAaHUHU
UMEIOLINXCS JaHHBIX, aHATU3UPOBATH PE3yIbTAThl U KOPPEKTHPOBATH METObI
pelieHus ¢ y4éTOM MOJMyYeHHBIX Pe3yIbTaToB;

peliaTh Ka4eCTBEHHBIE 3a7a9H, TPeOYIoNe MPUMEHEHHUS 3HAHUH U3 Pa3HBIX
pa3zenoB Kypca (PU3MKH, a TAKKE UHTETPALMY 3HaHUN U3 APYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA: BBICTPAUBATh JJOTHYECKYIO LIEMIOUKY PACCYKIEHUN
C OIIOPOI Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS,
UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIs1 OOBSICHEHHUS] OCHOBHBIX IIPUHIIUIIOB
pabOThl U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX
IPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

aHAJIM3UPOBATh U OIICHUBATH MOCJIEJCTBHUS OBITOBOM M MPOU3BOICTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3NUECKUMHU MPOIIECCAMU, C TTO3UITUH
HKOJIOTUYECKOI 0€30MaCHOCTH, MPEICTABICHUNA O palluOHATBLHOM
IPUPOIOTIONB30BAHUH, & TAKKE Pa3yMHOM HCIIOJIb30BAHUN JOCTHKCHHUI HAYKU U
TEXHOJIOTUH JIJIsl JabHEHIIIEro pa3BUTHS YeJIOBEUECKOTo 00IIeCTRa;

MPUMEHSTH Pa3INYHbIE CIOCOOBI pabOTHI ¢ MHPOpMaLUel (PU3NIECKOTO
COJIEpKaHUsl C UCIIOJIb30BAHUEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTUH,
IIPU 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH(OPMALIMOHHBIE TEXHOJIOTUHN AJIS
MOMCKa, epepadOTKU U MPEIbABICHUS Y4eOHOM U HayYHO-TIOMYJISIPHON
uHbOpMaIluK, CTPYKTYPUPOBAHUS M MHTEPIPETAuU HHPOPMAIIHH, TOJTyUYEeHHOM
U3 Pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBAThH MOJIy4aeMytO
uHGOPMAITUIO U OLIEHUBATH €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJN3a UCTOYHUKA MH(POPMAIIIH;

MPOSIBIISITH OPTAaHNU3AIMOHHBIC U TIO3HABATEILHBIC YMEHHSI CAMOCTOSTEIHHOTO
nproOpeTEeHNSI HOBBIX 3HAHUN B MIPOIIECCE BBHIMTOJIHEHHUS TPOSKTHHIX U y4eOHO-
HCCIIeIOBATENbCKUX padoT;

paboTaTh B IpyIIE C UCTIOTHEHUEM PA3IMYHBIX COIUANBHBIX POJICH, MIaHNPOBATh
palboTy rpymnIbl, palMOHATEHO PACHPEIENIATh ASSITEIbHOCTh B HECTAaHAAPTHBIX
CUTyalUsX, aJleKBaTHO OILICHUBATh BKJIAJl KaXJ0T0 U3 YUaCTHUKOB TPYTIIHI B
peleHne paccMaTpuBaeMon pooOIIeMbl;

IPOSIBIISATE MOTUBALIMIO K Oy yIiel mpodhecCHoHaNbHON JeSTEIbHOCTH T10
CHELHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HaumenoBanue paznenoB | KonugecTBo yacon DONeKTpOHHbBIE
/Tl | ¥ TEM IPOrPaMMBbl Bce | Kontponbn | [Ipaktuyecku | (uudposble)
ro | bie paboTbl | € paboThI oOpazoBarenbH
bI€ PECypChI
Paszaen 1. HAYYHBIA METO/I IO3HAHWS ITIPHPOIbI
1.1 | Hayunsrii MeTos mo3HaHus | 6 bubnnoreka
MIPUPOIBI LHOK
https://m.edsoo.
ru/f16b68d7
Wroro no pazneny 6
Pa3gen 2. MEXAHUKA
2.1 | Kunemarnka 10 |1 bubnuoreka
LHOK
https://m.edsoo.
ru/f16b68d7
2.2 | [lunamuka 10 bubanoreka
LHOK
https://m.edsoo.
ru/f16b68d7
2.3 | Cratuka TBEPIOTO Tena 5 1 bubnuoreka
[HOK
https://m.edsoo.
ru/f16b68d7
2.4 | 3aKOHBI COXpaHEHUS B 10 |1 bubnmuoTteka
MEXaHUKE [HOK
https://m.edsoo.
ru/f16b68d7
Wroro no pazneny 35
Pa3znen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 | OcHoBHI 15 |1 bubnuoreka
MOJIEKYJIIPHOKHUHETUYECKO [HOK
i Teopun https://m.edsoo.
ru/f16b68d7
3.2 | Tepmogunamuka.Temoer | 20 |1 bubnuoreka
€ MAaIlUHbI HOK
https://m.edsoo.
ru/f16b68d7
3.3 | ArperaTHbIe COCTOSIHUS 14 |1 bubimoreka
BelecTBa. @a3oBbie HOK
MePEeX0/IbI https://m.edsoo.
ru/f16b68d7
Wtoro no pazneny 49
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Pa3znea 4. JJIEKTPOANUHAMMUKA

4.1 | DnekTpuyeckoe moiie 24 |1 bubmmoreka
I[HOK
https://m.edsoo.
ru/f16b68d7

4.2 | [locTostHHBIN 24 |1 bubnmuoreka

ANEKTPUYECKUHN TOK LHOK

https://m.edsoo.
ru/f16b68d7

4.3 | Toku B pa3IMuHBIX cpenax |6 bubmmoreka
I[HOK
https://m.edsoo.
ru/f16b68d7

Wroro no pazneny 54

Pazgen 5. PUSMYECKHM NPAKTUKYM

5.1 | ®uznyeckuii MPakTUKYM 16 16 bubnuoreka
LHOK
https://m.edsoo.
ru/f16b68d7

Wroro no pazneny 16

PesepBHOE Bpems 10 bubmmoreka
[HOK
https://m.edsoo.
ru/f16b68d7

OBIIEE KOJIMYECTBO 170 |8 16

YACOB I10 TTPOTPAMME

11 KJIACC
No | HaumeHoBaHue KonunyectBo yacoB DnekTpoHHbIe (1IU(PPOBHIC)
T/T1 | pa3zesioB U TEM Bcero | Koutponbhbie | [Ipaktndeckue | 00pa3oBaTeNbHbIE PECYPCH
pOrpaMMbl paboThI paboTHI

Pazgea 1. JJIEKTPOANMHAMUKA

1.1 | MarauTtHOE 1I0J1e 14 bubmoreka IIOK
https://m.edso0.ru/39859ef1
1.2 | OnextpomarautHas | 13 1 bubmuotexa [JOK
WHTYKIHS https://m.edso0.ru/39859ef1
Wroro no pazneny 27

Pasznen 2. KOJIEBAHUSA 1 BOJIHBI

2.1 | Mexannueckue 10 bubmoreka IIOK
KOJICOaHUs https://m.edso0.ru/39859ef1
2.2 | DnektpomarHuTtHele | 15 bubmmoreka [JOK
KoJIeOaHuUs https://m.edso0.ru/39859ef1
2.3 | MexaHnueckue u 10 1 bu6mmoreka IJOK
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3JIEKTPOMArHUTHBIE https://m.edsoo.ru/39859ef1
BOJIHBI
2.4 | Onruka 25 1 bubmoreka [JOK

https://m.edsoo0.ru/39859ef1

Hroro no pazneny

60

Pazznea 3. OCHOBBI CHHEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

3.1

Ocuosst CTO

5 1 but6moreka IJOK
https://m.edso00.ru/39859ef1

Htoro no pazneny

5

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 | KopnyckyisipHO- 15 bubnuotexa [JOK
BOJIHOBOH JTyalTu3m https://m.edsoo.ru/39859¢ef1

4.2 | ®dusuka atoMa 5 bubmoreka IIOK

https://m.edso0.ru/39859¢ef1

4.3 | ®duszuka aTOMHOIrO | 5 bubmoreka IIOK
sapa u https://m.edsoo.ru/39859¢ef1
AIIEMEHTAapPHBIX
JaCTHI]

Hroro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 | DneMeHTHI 12 bubmoreka IIOK
ACTPOHOMHUU U https://m.edsoo.ru/39859¢ef1
acTpou3uKu

Wroro no pazneny 12

Pazznen 6. PUSUMYECKUN TIPAKTUKYM

6.1

dusnueckuii
MPAKTUKYM

16 16 bu6mmoreka IJOK
https://m.edso00.ru/39859ef1

Hroro no pazneny

16

Paznea 7. OBOBIIAIOLIEE IIOBTOPEHHUE

7.1

Cucremaruzanus u
000011eHNE
MIPEAMETHOTO
COJICp KaHUS U
OTIBITa
NEeSATEeTLHOCTH,
pPUOOPETEHHOTO
IPU U3YYCHHUH
Kypca ¢usuku 10 —

15 bu6amoreka I{OK
https://m.edsoo0.ru/39859ef1

11 xnaccoB
Wroro no pazneny 15
PesepBHOE Bpems 10 bubmmoreka [JOK
https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO 170 4 16

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

10 KITIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

10.1

IIpoBepsieMble MpeAMeTHBbIE Pe3YJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI CpeIHero 001ero 00pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb K MECTO (PU3UKHU B
dhopMHUPOBAHUM COBPEMEHHON HAYYHOM KapTHHBI MUpPa, B Pa3BUTHUU
COBPEMEHHOW TEXHUKHU U TEXHOJOTHUH, B MPAKTUYECKON 1€ TEIbHOCTH
JIroJieu

10.2

Y4uTHIBaTh TPAHUIIBI TPUMEHEHUS U3YUYCHHBIX (DU3NUYECKUX MOJICIICH:
MaTepualibHas TOYKa, MHepIMaabHas CUCTeMa OTCUYETa, aOCOIFOTHO
TBEPIOE TEJO0, UJICATIbHBIN Ia3; MOJIECIIA CTPOSHUS ra30B, JKUAKOCTEN U
TBEPJBIX TEJ, TOUYCUHBIN DJICKTPUUECKUM 3apsij] — MPU PEIICHUH
dbuznyeckux 3agad

10.3

Pacno3naBath hu3nyeckue siBJieHUs (MPOLECChl) U OOBSICHATh X HA
OCHOBE 3aKOHOB MEXAHHUKHU, MOJICKYIIPHO-KUHETHICCKON TCOPUH
CTPOEHUS BEIIECTBA U ANEKTPOINHAMUKH: paBHOMEPHOE U
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE ABMKEHUE, CBOOOHOE TTaJICHUE
TeJI, IBXKEHHE 110 OKPYKHOCTH, UHEPIUS, B3aUMOJICUCTBHUE TEIT;
nuddy3usi, OpOyHOBCKOE TBIKEHHUE, CTPOCHHE JKUIKOCTEH 1 TBEPIBIX
TeJ, U3MEHeHrne 00bEMa TeJ MPU HArpeBaHUU (OXJIAXKIECHUH ), TETIIOBOE
paBHOBecCHE, UCTIAPEHHUE, KOHICHCAIIHSI, IUIABJIEHNE, KPUCTAIIA3AIus,
KHUTICHHE, BIIAYKHOCTh BO3/TyXa, OBBIIICHNE JABJICHUS Ta3a IIPH €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXKy MapaMeTpamMmu
COCTOSIHHS Ta3a B H30MPOIECccax; dJIEKTPU3AIHS TEII, B3aUMOJICHCTBHEC
3apsI0B

10.4

OnuceIBaTh MEXaHUYECKOE JIBHXKEHHE, UCTIONB3Ys (U3UUECKUE
BEJINYMHBI: KOOPAUHATA, ITyTh, IEPEMEILEHHAE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CUjla, UMITYJIbC TN, KWHETUYECKask YHEPTUs,
NOTEeHIMAIbHAS YHEPT s, MEXaHUUECKas paboTa, MEXaHUYEeCKasl
MOIIIHOCTD; MIPU ONMKMCAHUU MPABUIIBHO TPAKTOBATH (PU3HUUECKUIN CMBICI
UCIOJIb3YEMbBIX BEJIMYUH, UX 0003HAUEHUS U €IMHULIbI, HAXOIUTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUYHUHY C IPYTHMHU
BEJINYNHAMH




Kon
NpoBepsieMoro
pe3yJjbTara

10.5

IIpoBepsieMble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTeJbHON NPOrPaMMBbI CpeIHero 00ero 00pa3oBaHus

OmnuceIBaTh U3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEN U TEIUIOBBIE SBJICHUS,
UCTIONB3Ys (U3NYECKHe BEIMYMHBI: IaBJICHHUE Ta3a, TeMIIeparypa,
CpeIHssl KWHETHYECKasi SHEPTUsl Xa0TUYECKOTO IBUKCHHS MOJICKY,
CpeIHEKBapaTUYHAas CKOPOCTh MOJIEKYJI, KOTUYECTBO TEIUIOTHI,
BHYTPEHHSIS SHEPrHs, paboTa rasza, KodpUIUEHT MOJIE3HOTO JCHCTBUS
TEIUIOBOTO JBUTATEJS; IPU OMMCAHUH MPABUIBHO TPAKTOBATH
(bu3MYECKUil CMBICI UCTIONb3yEMbIX BETUYHH, UX 0003HAYCHHUS U
€IMHULIBI, HAXOJIUTHh (POPMYJIBI, CBA3BIBAIOIIUE TaHHYIO (PU3NIECKYIO
BEJIMUMHY C JPYTHUMH BETUYMHAM

10.6

OnuceIBaTh U3y4EHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U
AIIEKTPUYECKUE SIBICHUS (IIPOLECCHI), UCIIONIB3YS (PHU3HUECKUE
BEJIMYUHBIL: dJIEKTPUUECKUN 3apsJl, JIIEKTPUUECKOE T10JIE,
HaIPsHKEHHOCTH I10J1s, IOTEHLNAJ, Pa3HOCTh TOTEHIUAJIOB; IPU
OTKMCaHUU MPABUIILHO TPAKTOBATh (PU3NUECKHI CMBICI UCIIOJIB3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €IUHUIIBI; YKa3bIBATh (HOPMYIIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEIMUMHY C IPYTUMH
BEJIMYMHAMU

10.7

aHAIM3UPOBaTh (PU3UUECKHE MPOIIECCHI U SBJICHUS, UCTIONb3YS
(u3MYecKue 3aKOHbI M PUHIIMIIBL: 3aKOH BCEMUPHOTO TIAroTeHus, I, II
u |11 3axonsl Hpl0TOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHLMI CYTIEPIIO3ULIANA CHII, TPUHLIAIL
PABHOIIPABUS MHEPLUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHUS BEILIECTBA, TA30BbIC 3AKOHBI, CBA3b
CpPeIHEN KMHETUYECKON DHEPIUU TEIJIOBOTO JBUKEHUS MOJIEKYII C
a0COIIOTHOM TEeMIIEpaTypOid, IEPBBIN 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAHEHM IEKTPUUYECKOTO 3apsaa, 3aKkoH KysnoHa; rmpu sTom
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MATEMaTUYECKOE
BBIp@XEHHUE U YCIOBUS (TPaHMIIbI, 00JIACTH) MPUMEHUMOCTH

10.8

OOBICHATH OCHOBHbBIC TPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3iMyuaTh yCIOBUS UX O€30MaCHOTO
WCIIOJIb30BaHMUs B IOBCEHEBHOM KU3HU

10.9

BBITTOTHATE 3KCIIEPUMEHTBI 110 UCCIICIOBAHUIO (GPU3NYECKHUX SBJICHUN 1
MIPOIIECCOB C MUCITOJIB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHUH; TIPH
ToM (HOPMYJIMPOBATH MPOOIEMY (3a7a4y) U TUIIOTE3y YI4EOHOTO
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py0BaHUS, IPOBOJAUTH OIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYHIGCTBJ'IHTB MMPAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)H3H‘ICCKI/IX




Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsieMble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTeJbHON NPOrPaMMBbI CpeIHero 00ero 00pa3oBaHus

BCJIMYUH, IIpU 3TOM BLI6I/IpaTL ONTHUMAJIBHEIN CIIOCO0 HU3MCPCHUA U
HUCIIOJIB30BaTh U3BCCTHBIC MCTOJbI OIICHKH HOFpCHIHOCTGfI H3M€p€HHﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXTY PU3NUECKUMU BEITUYUHAMHU

C UCITOJIb30BAHUEM IPSMBIX U3MEPEHUM; ITPXU ’TOM KOHCTPYUPOBAaTh
YCTaHOBKY, (PMKCHUPOBATH PE3yIbTaThl OJYyUYEHHOM 3aBUCIMOCTH
¢bu3nyecKrX BEIWYUH B BHJI€ TAOIUI] U TpapUKOB, €IaTh BHIBOIBI 110
pe3yapTaTaM UCCIEA0BaHUS

10.12

Cobumronarh npaBuiia 0€300acHOr0 TpyAa MPU MPOBEICHUN
UCCJIEI0BAHUM B paMKaxX y4eOHOI0 SKCIIEpUMEHTA, y4eOHO-
UCCIIEIOBATENbCKON U MMPOEKTHOM AEATEIbHOCTU C UCIIOIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 00OPYI10BAHUS

10.13

PemaTte pacuétHble 3a71a4u ¢ SBHO 33JaHHON (PU3NYECKOI MOJIETBIO,
UCIIOJIBb3Ysl (PU3MUECKHE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHaJn3a
yCIJIOBHUS 337241 BHIOUPATh PU3UYECKYIO MOJIEIb, BHIJICIATh
buszndeckue BeIMYUHbI U (OPMYIIbl, HEOOXOAUMBIE JUTs €€ perieHus,
MIPOBOJIUTH PACUETHI M OLICHUBATH PEaTbHOCTH MOJYUYSHHOTO 3HAUYCHHUS
(bU3NYECKOM BETUUUHBI

10.14

Pemars kauecTBEHHBIE 3aJa4M: BBICTPAUBATh JOTUYECKH
HEMPOTUBOPEYUBYIO LIEMOYKY PACCYKIAECHUN C OIOPOM HA U3YUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABICHUS

10.15

Hcrnonb30BaTh IPU pelIEHUN YUYEOHBIX 33/1a4 COBPEMEHHbIE
MH(}OPMAIMOHHBIE TEXHOJOTUH ISl IOUCKA, CTPYKTYpUPOBaHUS,
WHTEPIPETAINU U TIPEACTABICHHS YICOHOW U HAYYHO-TIOMYJISIPHOM
uH(pOpMaIuK, MOTYYEHHON U3 Pa3TUYHBIX UICTOYHUKOB; KPUTHYECKU
aHATM3UPOBATh MOTy4YaeMyto HH(POPMAIIHIO

10.16

[IpuBOANTH MPUMEPHI BKJIaAa POCCUICKUX U 3apyOEIKHBIX YIEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUI

10.17

Hcronp30BaTh TEOPETUYECKHUE 3HAHUS TT0 (PU3HUKE B TTOBCEIHEBHOM
KU3HU 1)1 o0ecrieueHus: 0€30MacHOCTU MPU 00paIieHUuH ¢ TpudopaMu
U TEXHHUYECCKUMU YCTPONCTBAMH, IS COXPAHCHHS 370POBbS U
COOJTFOICHUS HOPM DKOJIOTUYECKOTO TIOBEJICHUS B OKPYKaOIIEH cpefe

10.18

PaGoTtath B rpymnme ¢ BHIIOJTHEHHUEM PAa3IMYHbIX COIUATBHBIX POJIEH,
MJIAaHUPOBATH PAOOTy TPYMIIbl, PALIMOHATLHO PACTIPEAEIsITh
00sI3aHHOCTH U TJIAHUPOBATH IEATEIHHOCTh B HECTAHJAPTHBIX
CUTyalusX, aJIeKBaTHO OLICHUBATH BKJIAJl KAXKI0T0 U3 YYaCTHUKOB




Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsieMble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTeJbHON NPOrPaMMBbI CpeIHero 00ero 00pa3oBaHus

IPYNIBI B pelIEHUE paccMaTpuBaeMoi MpoOIeMbl

11 KVIACC

Kon
MPOBEPAEMOr0
pe3yJabTaTa

11.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHMSI OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMBbI CpeIHero 00mero 00pa3oBaHust

JleMOHCTpHpOBaTh HA IPUMEPAX POJIb U MECTO (PU3UKHU B
(opMHPOBAHUN COBPEMEHHOM Hay4YHOUN KapTUHBI MUPA, B Pa3BUTUU
COBPEMEHHOW TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOM AESATEIBHOCTH
JOJIEH, IIEIOCTHOCTh M €IMHCTBO (PU3NYECKOI KapTUHBI MUpa

11.2

Y4uThIBaTH rpaHULBI IPUMEHEHHUS U3YUYEHHBIX (PU3NYECKUX MOJIEIIEH:
TOYEYHBIN JIEKTPUYECKUAN 3apsif, SACpHas MOAENIb aTOMa, HYKJIOHHAs
MO/IeJIb aTOMHOTO Siipa MPH peleHuu (PU3NYecKuX 3aaa4

11.3

Pacno3naBaTh ¢u3nueckue siBaeHus (Ipouecchl) U 0ObSICHATh UX HA
OCHOBE 3aKOHOB AJIEKTPOJAMHAMUKY U KBAHTOBOW (PUBUKHU:
ANIEKTpUYECKasi IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JICHCTBUS TOKA, B3aMMOJCHCTBUE MAarHUTOB,
AJIIEKTPOMArHUTHAS UHIYKIUS, JEHCTBUE MAarHUTHOTO TOJIS Ha
MPOBOJIHUK C TOKOM U ABUKYIIIUNCS 3apsi]l, DIIEKTPOMArHUTHBIC
KOJICOaHMS ¥ BOJIHBI, MPSIMOJIMHEIHOE PaCIIpOCTpaHEHUE CBETA,
OTpaxxeHue, MpeJoMIIeHue, nHTephepeHIus, TuPpakius u
MOJISIpU3AIls CBETA, IUCTIepCUs cBeTa, (PoTodnekTpudeckuii apdext
(boToaddexT), cBeTOBOE JaBlIeHNE, BOBHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UICKYCCTBEHHAs
PaIMOaKTUBHOCTD

114

OnuckIBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (3JEKTPUUECKUE,
MarHUTHBIE, ONMTHYECKUE, DIEKTPUIECKYIO TPOBOJUMOCTD PA3TMYHBIX
Cpea) U PJIEKTPOMATrHUTHBIC SIBJICHUS (IIPOIIECCHI), UCIIOJIb3YS
(bu3nUecKue BeJIMYUHbL: AIEKTPUUECKUN 3apsi, CUJla TOKa,
ANEKTPUYECKOE HAIPSKEHUE, JIEKTPUIECKOE CONPOTUBIIEHUE,
pa3HocTh noTeHuuanos, DJIC, paboTa Toka, MUHIYKIUS MAarHUTHOTO
noJisi, cusia Amnepa, cuiia JIopeHia, MHAyKTUBHOCTh KaTyIIKH,
DHEPrUs JIEKTPUUECKOTO U MArHUTHOIO IOJIEH, IEPUOJT U YACTOTa
Kosie0aHu# B KoJieOaTeTbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B MpoIiecce
TFapMOHHUYECKUX 3JIEKTPOMArHUTHBIX KoJeOaHuH, POKyCcHOe




Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsieMble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTeJbHON NPOrPaMMBbI CpeIHero 00ero 00pa3oBaHus

pacCTOsAHUE U ONITUYECKAsl CUJIA JIMH3BI; IIPU ONKMCAHUU IIPABUIIBHO
TPaKTOBaTh (PU3NUECKUI CMBICII UCTIOIb3YEMBIX BEIMUUH, UX
0003HAYEHHUS U €AMHULIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BEIUYHMHY C APYTUMH BEIMYUHAMHU

OnuceiBaTh HN3Y4YCHHBIC KBAHTOBLIC ABJICHUA U ITPOLCCChI, NCITOJIb3Y:
CI)I/I3I/I‘ICCKI/IG BCJIIMYMHBI: CKOPOCTD JICKTPOMAIrHUTHBIX BOJIH, AJIMHA
BOJIHBI M1 4aCTOTa CBCTA, SHCPIUSA U UMITYJIbC (I)OTOHa, nepuon
noJgypaciiazaa, SHCPIrus CBA3N dATOMHBIX AACP, ITPH OIMMCaHNN
IIPpaBUJIbHO TPAKTOBATH (1)H3H‘-I€CKHI>1 CMBICJI UCITOJIb3YCMBIX BCIINYWH,
X 0003HAYECHUS U CAWHUIILI; YKA3bIBATDh (bOpMYJ'IBI, CBJ3bIBAIOIIMC
JAaHHYIO (1)H3PILIGCKYIO BCIIMYUHY C APYTUMU BCIINYNHAMH, BEIYHUCIIATD
3Ha4YCHUC (bHBPI“IGCKOI?I BCJINYNHBI

115

AHanu3upoBath (U3NYECKUE TPOLECCH U SIBICHUS, UCIIOB3YS
¢u3nyecKkue 3aKOHbI U IPUHLUIIBL: 3aKOH OMa, 3aKOHBI
IIOCJIEIOBATEIBHOIO U ITAPAJUIEIIBHOTO COEIMHEHMS IPOBOAHUKOB,
3aKkoH J[xoyns — JIeHa, 3aK0H 3JIEKTPOMAarHUTHOM MHAYKIWH, 3aKOH
NPSMOJIMHEMHOTO PAaCIpPOCTPaHEHUsI CBETA, 3AKOHBI OTPAKEHUS CBETA,
3aKOHBI IIPEJIOMJICHHS] CBETA, YPABHEHNE DWHILTEWHA IS
dboToaddexra, 3aKOH COXpAHEHUSI YHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUS JIEKTPUUECKOTO0 3apsiaa, 3aKOH
COXpaHEHUs1 MacCOBOT0 YKclia, mocTynaTsl bopa, 3akoH
PaZAMOAaKTUBHOTO pacla/ia; Mpu 3TOM Pa3andaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA, €0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanuIel, 06J1aCTH) TPUMEHUMOCTH

11.6

OHpeI[eJIHTB HaIIPaBJICHUC BCKTOPA MHAYKIHWHU MAaIr'HUTHOI'O I10JIA

11.7
MPOBOJAHUKA C TOKOM, CHIbl AMriepa u cuibl Jlopeniia

CTpouTh U ONKCHIBATh N300paKEHUE, CO3/ITaBAEMOEC TIJIOCKUM
3€pKajgoM, TOHKOW JIMH30H1

11.8

BBITTOTHATE 9KCIEPUMEHTBI IO UCCIICIOBAHUIO (PU3NUCCKUX SBICHUH
Y TIPOIIECCOB C UCIOJIb30BAaHUEM TMPSAMBIX U KOCBCHHBIX H3MEPCHUH;
11.9 npu 3ToM GOpPMYJIUPOBATH MPOOIEMyY (3a7a4y) U TUIIOTE3Y YUYEOHOTO
OKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 TIPEII0KEHHOTO
000pyI0BaHUS, IPOBOJAUTH OIBIT M (POPMYITHPOBATH BEIBOIBI

Ocy1ecTBIATh NpSIMbIe U KOCBEHHBIE U3MEPEHUS (PU3NIECKUX
11.10 BEJIMYMH; IPU 3TOM BBHIOMPAThH ONTUMAJIBHBIN CIOCO0 U3MEPEHUS U
MCIIOJIb30BaTh U3BECTHBIE METO/IbI OLEHKU MOTPEIIHOCTEN U3MEPEHHI




Kon
NpoBepsieMoro
pe3yJjbTara

11.11

IIpoBepsieMble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTeJbHON NPOrPaMMBbI CpeIHero 00ero 00pa3oBaHus

HccnenoBaTh 3aBUCUMOCTH (PU3UUYECKUX BEJIMYMH C UCIOJIB30BAHUEM
IPSIMBIX U3MEPEHUI; IIPXU TOM KOHCTPYMPOBATh YCTAHOBKY,
(buKcUpOoBaTh Pe3ybTaThl MOJIYYEHHON 3aBUCUMOCTU (PU3HUECKUX
BEJIMYMH B BUJE TaOIUL U TpadUKOB, 1€JIaTh BBIBOABI IO pE3yIbTaTaM
WCCIIEIOBAHMS

11.12

CobmogaTh npaBuia 0€30MacHOro TpyZa MpU MPOBEACHUN
UCCJIEI0BAHUM B paMKaxX y4eOHOI0 SKCIIEpUMEHTA, y4eOHO-
HCCIIE0BATEIBCKON U IPOEKTHOM AEATEIBHOCTH C UCIIOJIB30BaHUEM
U3MEPUTEIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaAHUS

11.13

PemaTte pacuétHble 3a71a4u ¢ SBHO 33JJaHHON (PU3NYECKOI MOJIETIBIO,
UCIIOJIBb3Ysl (PU3MUECKHE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHaJn3a
yCIJIOBHUSI 337241 BHIOUPATh PU3UUYECKYIO MOJIEIb, BHIJICIATh
busndeckue BeIMYUHbI U GOpMYITbl, HEOOXOAUMBIE JUTs €€ pelIeHUs,
MIPOBOAUTH PACUETHI U OLIEHUBATH PEATLHOCTD MOJIYYEHHOTO 3HAYCHHUS
(bU3UYECKON BEIIUYUHBI

11.14

Pemats kauecTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTUYECKH
HEMPOTUBOPEYUBYIO LIEMOYKY PACCYXKICHHUM C ONOPON HA U3YUEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHUS

11.15

Hcrnonb30BaTh IpU peUICHUU YYEOHBIX 33/1a4 COBPEMEHHbIE
MH(}OPMAIMOHHBIE TEXHOJOTUH ISl IOUCKA, CTPYKTYpHUPOBaHUS,
MHTEPHPETALNN U MPEACTABICHUS YUEOHOW U HAyYHO-TIOMYJISIPHOM
uH(pOpMaUK, NOTYYEHHON U3 Pa3IUYHbIX UICTOYHUKOB; KPUTHYECKU
aHaAJIM3UPOBATh MOTY4aeMyI0 HH(OPMALIUIO

11.16

OOBSICHATH NMPUHIIMIIBI ICUCTBUS MAIIIMH, IPUOOPOB ¥ TEXHUIECKUX
YCTPOMWCTB; pa3inyaTh YCIOBUS UX O€30MMaCHOTO UCTIOIh30BaHUS B
HOBCETHEBHOU KU3HU

11.17

[IpuBOoANTH MPUMEPHI BKJIaAa POCCUICKUX U 3apyOEIKHBIX YIEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE TIPOIIECCOB OKPYIKAIOIIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3UKE B TOBCEIHEBHOM
KU3HU 1)1 o0ecrieueHus: 0€30MacHOCTH MPU 00paIIeHUH C
npudOpaMu U TEXHUYECKHUMH YCTPOUCTBAMHU, JIJIST COXPAaHEHUS
3JI0POBbs U COOTIOACHUS HOPM SKOJIOTHYECKOTO TTOBECHHUS B
OKPYKAIOIIEU Cpeie

11.19

PaGotaTe B rpyre ¢ BHIMOJIHEHUEM PA3IUYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYMIIbl, PAlMOHAIBHO PACIPEALIISTh




Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsieMble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
00pa3oBaTeJbHON NPOrPaMMBbI CpeIHero 00ero 00pa3oBaHus

00513aHHOCTH U IJIAaHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUsiX, aJIEKBaTHO OLICHUBATh BKJIaJ KaXKJ0r0 U3 YYaCTHUKOB
IpyNIIbl B pELIEHUE pacCMaTpUBAEMOM MPOOIEMbI

HPOBEPAEMBIE DJIEMEHTbBI COAEP) KXAHUSA

10 KIIACC
Kon Kon
nposepsiemoro  IIpoBepsiemble 3JIeMEHTHI COACPKAHUS
pa3nena
3JIEMEeHTAa
OU3NKA U METOJAbI HAYYHOI'O I[IO3HAHUA
®usuka — Hayka o npupone. Hayunsie MeTosl
11 NIO3HAHUS OKpY’Karomero mupa. Posb akcniepuMenTa u
' TEOPHH B MPOLIECCE MO3HAHUSA IPUPOABI. DKCIIEPUMEHT
B (huszuke
1 y
MonennpoBanue PU3NUECKUX SBJIECHUI U MPOLIECCOB.
Hayunbie runoressl. dusznueckue 3aKOHbI U TEOPUH.
19 ['paHuIbl MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
' [Tpuntun coorBercTBUs. Poiib 1 MecTO PU3UKHU B
(bopMHpPOBaHNUK COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKON NEATEIBHOCTH JIFOIEN
2 MEXAHUKA
KNHEMATHUKA
Mexannueckoe aBrxkeHne. OTHOCUTENBHOCTh
2.1.1 MeXaHUYEeCKOTo ABIkeHusa. Cucrema
orcuéra. Tpaekropus
2.1
[Tepememnienue, CKOpOCTh (CpenHsist
CKOPOCTb, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
2.1.2 MaTepualbHOU TOUKH, UX MMPOECKLUU HA OCHU CHCTEMBI
KoopauHat. Clio)KeHHe MepEMELIEHUH U CII0KEHUE
CKOpOCTEN




Kon

Kon
azrena nposepsiemoro  IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS
P 3JIeMEHTAa
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE NIPSMOINHENHOE
213 naBuxeHue. ['paduku 3aBUCUMOCTH KOOPIMHAT,
o CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEILICHUS
MaTepUaIbHOM TOYKH OT BpPEMEHU
2.1.4 CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TaJCHUS
KpuBonunennoe nemxenne. PaBHOMEpHOE IBUKEHHE
215 MAaTEPUAIBHON TOUKH MO OKPYKHOCTH. Y TJIOBas
o CKOPOCTb, JTMHEIHAs ckopocTh. [lepuon n yacTora.
LleHTpOoCTpEMHUTENBHOE YCKOPEHUE
216 TexHMUecKUe yCTpOUCTBA: CIUAOMETP, IBHKEHHE
o CHapsJ10B, LICTIHBIC U PEMEHHBIE NTepe/laun
[Ipaktuueckue padotsl. MzmMepenrne MrHOBEHHOM
ckopoctu. MccnenoBanue COOTHOLIEHUS MEXKY
MyTSMHU, TIPOUAECHHBIMU TEJIOM 32 MOCIEA0BATEIbHbBIC
217 paBHbBIC MPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM
o JNBH)KEHUM C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.
N3ydenune nBMKEHHUS LIAPUKA B BA3KOM )KUIKOCTH.
N3yuenue aBmxeHus Tena, OpoleHHOTo
TOPU30HTAJIBLHO
JTNHAMUKA
291 [IprHumn otHOcHuTenbHOCTH ['anmunes. [lepBbiii 3ak0H
o HeroTona. IHepupaibHbIe CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuia. [IpuHuun cyneprno3unny Cui
Bropoii 3akoH HeroToHa 1151 MarepuaibHOU TOYKH B
2.2.3 uHepuuanbHoi cucreme orcuéra (MCO). Tperuii 3akoH
29 HproToHa 1151 MaTepuanbHbIX TOUEK
294 3akoH BcemupHoOro TsaroteHus. Cuna tspkectu. [lepBas
o KOCMHUYECKas CKOpocThb. Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHus
226 CKOJIBKEHUS U cuiia TpeHus okosi. Koagduuuent

TPCHMUA. Cumna COIIPOTHUBJICHUS IIPU ABUKCHUHU TCJIA B
KHUAKOCTH HUJIU T'a3€




Kon

Kon
nposepsiemoro  IIpoBepsieMble 3J1eMEHTBI CO/IEPKAHUSA
pasaeJia
3JIeMeHTAa
997 [TocTynarenbHOE U BpalaTelbHOE IBIXKEHHE
o a0COIOTHO TBEPIOTO TEa
208 MOMEHT CUJIBI OTHOCUTENBHO OCH BpaiieHus. [linevo
o cuibl. YcioBus paBHOBecHs TBEporo Tena B MCO
299 TexHuyeckue ycTporucTBa: NOAMNITHUKH, TBU)KECHUE
o HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuueckue padotel. M3yduenue npmxenus Opycka
10 HAKJIOHHOM IIJIOCKOCTH MOJI A€HCTBHUEM HECKOJIBKHUX
cui. McecnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,
2.2.10 BO3ZHUKAIOIIUX B 1€POPMUPYEMOI MPYKUHE U
PE3UHOBOM 00paslie, OT BEIMUUHBI UX JedopMaluu.
HccenenoBanue yciaoBUi paBHOBECHS TBEPIOIO Tena,
UMEIOILETO OCh BpaLCHUS
3AKOHbBI COXPAHEHHM A B MEXAHUKE
Nmnynec MaTepranbHOM TOUYKH, CUCTEMBI
2.3.1 MaTepHUaIbHbIX TOUYEK. IMITyJIbC CHIIBI U1 U3MEHEHUE
UMITyJIbCa Tela
239 3akoH coxpaneHus nMmnyibsca B ICO. PeaktuBHOE
o IBIOKCHUEC
2.3.3 PaboTa cuibl
2.3.4 MOUTHOCTB CUJTBI
235 Kunernueckas sHeprusi MarepraibHOM TOUKU. Teopema
2.3 e 0 KMHETUYECKOU SHEPTUU
[TorenunanbHas s3ueprus. [loreHnmanbHas sHeprust
2.3.6 ynpyro aehopMUpOBaHHON TPy )uHBI. [loTeHnansHas
SHEPrus Tena BOJIM3U MOBEPXHOCTU 3eMITU
[ToTeHumanbHbIE ¥ HEMOTEHUMANIbHBIE CUJIbL. CBS3b
237 paboThl HEMOTEHIUAIBHBIX CUJI C U3MEHEHHUEM
e MEXaHUYECKON YHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPTUU
2.3.8 Yrpyrue u Heynpyrue CTOITKHOBEHUS
2.3.9 TexHuyeckue ycTporcTBa: IBMKEHHUE PAKET, BOJOMET,




Kon

Ko
A nposepsiemoro  IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS
pa3nena
3JIeMEHTAa
KOIIEp, MPYKUHHBIN TUCTOJIET
[IpakTrueckue padoThl. M3yueHue cBsizu CKOPOCTEM Tell
2.3.10 npu Heynpyrom yaape. MccienoBanue cBsizu padOThI
CUJIbI C U3BMEHEHUEM MEXaHUYECKON YHEPTHUH Tesa
3 MOJIEKVYIJIAPHASA ®U3NKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOU TEOPUN
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU
311 teopun. bpoyHosckoe nBmxenue. uddysus.
o XapakTep ABUKEHHUS U B3AUMOJICHCTBUS YaCTHI]
BEILIECTBA
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPABIX TET U
3.1.2 00BsSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATUX
MOJIeIIeH
313 Macca monekyn. KonnuecTBo BemecTBa. [locTosiHHasA
o ABorajipo
314 TeruoBoe paBHOBecue. Temrieparypa u €€ u3MepeHue.
o [IIxamna remneparyp Llenscus
31 315 Mopenb naeanpbHOro raza. OCHOBHOE YpaBHEHUE
: o MOJIEKYISIPHO-KNHETHYECKON TEOPUU UACAIBHOTO Ta3a
AOGcointoTHas Temneparypa Kak Mepa cCpeiHeu
3.1.6 KMHETHYECKOW SHEPTUM TEIJIOBOTO ABUKEHUS YACTHUIL
ra3a. [lIkama remneparyp KenbBuna
317 VYpaBuenue Knaneitpona — MenneneeBa. 3aKkoH
o JlanbToHa
["a30BbIe 3akoHbI. M301poLiecchl B MIE€aIBHOM Ta3e C
3.1.8 MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
u30xopa, n3obapa
3.1.9 TexHuyeckue ycTporcTBa: TepMoMeTp, 6apoMeTp
[IpakTuueckue padbotsl. i3MepeHne Macchl BO3ayxa B
3.1.10 KJIaCCHOM KoMHarte. VcciienoBanue 3aBUCUMOCTH

MCXKOY MapaMETpaMH COCTOSAHUA pa3pCKCHHOI'O ra3a




Kon

Ko
A nposepsiemoro  IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS
pa3nena
3JIeMEHTAa
OCHOBbBI TEPMOJIMHAMUKHA
TepmoanHamMuueckas cucrema. BHyTpeHHss SJHEPTHs
3.2.1 TEPMOJIMHAMHYECKOW CUCTEMBI M CIIOCOOBI €€
W3MEHEHHUS
329 KonuuecTBo TemnoTsl u pabota. BHyTpeHHss 3Heprus
o OJTHOATOMHOTO HJICAJILHOTO ra3a
Bujel Termionepenayn: TEI0ONPOBOIHOCTb, KOHBEKITHUS,
323 n3nydeHue. Temno€MKOoCTh Tena. Y aenbpHas
o TEITOEMKOCTH BellecTBa. PacyéT konmyecTBa TEMIOThI
IIpU TEIIonepeaaye
[TepBblii 3ak0OH TepMoaMHAMUKHU. [I[puMeHEeHrEe TepBOro
39 3.24 3aKOHA TEPMOJUHAMHKHU K U30IPOIIECCAM.
' ['paduueckas uaTepnperanus padoThl ra3a
TennoBbie MavHbL. [ IpUHIMIIBI TEUCTBUS TETUIOBBIX
325 MmaiuH. [IpeoOpa3zoBanus SHEPTUM B TEIIJIOBBIX
o mamuHax. Koaddunuent nonesnoro neiicteusg (nanee —
KITM) reroBoit mamunsl. Hukn Kapuao u ero KITJ]
Btopoii 3akon TepmoanHamuku. HeoGpaTuMocThb
3.2.6 MPOIIECCOB B MpHUpPOjie. TemioBbie TBUTATEIH.
DKOJIOTHUECKHE MPOOJIEMbI TEMIOIHEPTETUKHI
327 TexHuyeckue yCTpoMuCTBa: ABUTAaTENb BHYTPEHHETO
o cropanusi, ObITOBOM XOJIOAMIBLHUK, KOHIUITHOHED
328 [Ipaktuueckue padotel. Mzamepenue ynensHOM
o TEIUIOEMKOCTH
AT'PETATHBIE COCTOAHUA BEHIECBA. ®A30BbIE ITEPEXO/IbI
[TapooGpa3zoBanue u KoHAeHcalus. Mcnapenue u
3.3.1 KUTICHHE. Y IeibHas TEIUI0Ta mapooopa3oBaHusl.
3aBUCUMOCTh TEMITEpATyphl KUTICHUSI OT JIaBJICHUS
3.3
332 AOCOI0THAs U OTHOCHUTENIbHAS BIIAYKHOCTh BO3/TyXa.
e Hacelimennsiii nap
333 TBépnoe Teno. Kpucramiueckue u amopdHsble Tena.

AHU30TpONHS CBOMCTB KpucTaioB. XKuakue




Kon

Ko
A nposepsiemoro  IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS
pa3nena
3JIeMEHTAa
Kpuctaiibl. COBpEMEHHBIE MaTEPHUAIIBI
334 [InaBneHue u KpucTaJm3anus. Y 1eJapHas TerioTa
e miaBiaeHus. CyomuManst
3.35 VYpaBHEeHHE TEIIOBOTO OanaHca
TexHu4yeckue yCTporucTBa: TUTPOMETP U IICUXPOMETD,
336 KaJIOPUMETP, TEXHOJIOTUU TOJTYYEHHUSI COBPEMEHHBIX
e MAaTepUaIoB, B TOM YUCJIE HAHOMATEPHUAJIOB, U
HaHOTEXHOJIOTUHU
337 [Ipaktuueckue padotsl. MizMepenue BiaxHOCTH
o BO3/yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 DJleKTpu3alus Tel. DJIeKTpudeckuil 3apsi. JIBa Buaa
o AIEKTPUUYECKUX 3apsI0B
4.1.2 [IpoBOOHMKY, TUDIIEKTPUKH U ITOTYIPOBOIHUKA
4.1.3 3aKOH COXpAaHEHUS JICKTPUUECKOTO 3apsia
414 BzaumopeiictBue 3apanoB. 3akon Kynona
OnekTpuueckoe nosie. HanpsxéHHOCTD
415 3neKTpuYecKoro nojis. [IpuHuun cynepno3unuu.
JIvHUM HaNPSHKEHHOCTU JIEKTPUUECKOTO TIOJIS
4.1 4116 Pabora cun snextpocratuyeckoro nosis. [lorenmuannt.
o Pa3nocTh noreHmanos
[TpoBOJHUKY U AUDIIEKTPUKH B TOCTOSTHHOM
4.1.7 3JIEKTPUYECKOM TT0J1e. JluanekTpuueckas
MPOHUIIAEMOCTb
DnekTpoéMkocTb. Konaencatop. DeKTpoEMKOCTh
4.1.8 MJIOCKOTO KOHJEHCATOPa. DHEPIusl 3apsKEHHOTO
KOHJIEHCAaTOpa
TexHuyeckue ycTporucTBa: ANEKTPOCKOIL, AIEKTPOMETD,
419 ANEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYUHBIN




Kon

Ko
A nposepsiemoro  IIpoBepsieMble 3J1eMEHTBI CO/IEPKAHUSA
pasaeJia
3JIeMeHTAa
IPUHTEP
4110 [IpakTrueckue padoThl. MI3MepeHne 3neKTpoEMKOCTH
o KOHJIEHCAaTOpa
[TOCTOSHHBIN SJIEKTPUUYECKHWU TOK. TOKM B PA3JIMYHbBIX
CPEJJAX
VYcaoBus CylecTBOBaHUS MMOCTOSTHHOTO
4.2.1 ANEKTpUUYECKOro ToKa. Mctounnkm Toka. Cuna Toka.
[TocTostHHBIN TOK
4.2.2 Hanpspkenue. 3akon OMa 17151 y4acTka Lenu
423 DIIEKTPUYECKOE COIPOTHUBJIEHUE. Y NETBHOE
o COIIPOTHBJICHUE BEIIECTBA
424 [TocnenoBarensHOE, MapamieTbHOE, CMEIIAHHOE
o COEMHEHNE MPOBOJHUKOB
4.2.5 PaGota snexkrpuyeckoro Toka. 3akoH [[xoymns — Jlenna
4.2.6 MOUTHOCTB ANEKTPUUYECKOTO TOKA
anekTpoABwKymias cuna (ganee — 91C) u BHyTpeHHee
4.2 497 COIIPOTHMBJIEHHE UCTOYHMKA TOKA. 3akoH OMa st
o MOJIHOM (3aMKHYTOM) AeKkTpuueckoit rienu. KopoTtkoe
3aMBbIKaHUE
DNeKTpOHHAs MPOBOJIUMOCTH TBEPABIX METAIIIOB.
4.2.8 3aBUCUMOCTh COITPOTUBIICHUS METAIIJIOB OT
TemriepaTypbl. CBEpXIpOBOUMOCTD
429 DnekTpuyecKuid TOK B Bakyyme. CBoiicTBa
o ANIEKTPOHHBIX ITyYKOB
[TonmympoBonuuku. CoOCTBEHHAs M PUMECHAsI
4.2.10 MPOBOJAMMOCTH NOJIYIIPOBOAHUKOB. CBOMCTBA P-
n mepexoxa. [ToaynpoBOTHUKOBBIE TPHUOOPHI
4211 DNEKTPUYECKUNA TOK B AIEKTPOJIUTAX.
o DIIEKTPOJIUTAYECKAS AUCCOUMALUS. DICKTPOJIU3
4219 DnekTpuyeckuid TOK B razax. CaMoCTOSITENbHBINA U

HECAMOCTOSITCIIbHbIN pa3psn. PaznuyHbie TUIIBI




Kon

Ko
A nposepsiemoro  IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS
pasaeJia
3JIeMEHTAa
CaMOCTOSITENbHOTO pa3psiaa. Momuus. [lnazma
TexHuyeckue ycTporucTBa: aMIIEpMETP, BOJIBTMETP,
peocTar, UICTOYHHKHU TOKA, 3JIEKTPOHAIPEBATEIbHbIE
4213 puOOpPHI, FJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
o TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUON,
TEPMUCTOPBI U POTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIM
JMOJ1, TAJIbBaHUKA
[IpakTuueckue padotel. M3yueHune cMenanHoro
4214 COCIMHEHHUS PE3UCTOPOB.
o N3mepenne 3/1C UCTOYHMKA TOKA U €T0 BHYTPEHHETO
conpotusiieHus. Ha0nroaenue snektponusa
11 KJIACC
Kon Kon
NpoBEpPsEMOro IIpoBepsieMble 31eMEHTBI CO/IEePKAHUSA
pa3aena
3JIEMEHTA
4 DJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAA NHAY KA
431 [TocTossHHBIC MarHuThl. B3anMoaencTBUE MOCTOSIHHBIX
e MarHuTOB
MarunurtHoe noJie. BEeKTop MarHuTHOW UHIYKIUAH.
439 ITpunnun cynepno3unuu. JIMHUM MarHUTHOM
o MHAyKuuu. KapTruHa TMHUN MarHUTHOM MHIYKIUN
4.3 TIOJIs1 IOCTOSIHHBIX MarHUTOB
MarnuTHoe 1osie npoBoJHKUKa ¢ TOkoM. KapTuna
JIMHUN TOJIS JUTMHHOTO MPSIMOTO MPOBOJIHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJAHMKA, KaTYILIKH
¢ TokoM. OnbIT Dpcrena. Bzaumoelictue
MPOBOJAHUKOB C TOKOM
4.3.4 Cuna Amrepa, €€ MOIyJIb U HaIlPaBJIECHUE




Kon

Ko
A NpoBepPsIEMOro IIpoBepsieMble 3J1eMEHTBI CO/IEPKAHUSA
pa3nena
3JIeMeHTAa
Cuia Jlopenua, €€ MOAyJb U HanpaBieHUE. J{BUKEHHE
4.3.5 3apsPKEHHOM 4acTULBI B OTHOPOJAHOM MarHMTHOM ITOJIE.
Pa6oTa cutel Jloperta
4.3.6 SBneHue MeKTPOMarHUTHOW UHIYKITAN
4.3.7 IToTok BeKTOpa MArHUTHOM MHIYKIAH
438 OJIC uHAYKIHMHU. 3aKOH 3JICKTPOMAarHUTHOM MHIYKIAN
o dapanes
Buxpesoe anektpuueckoe nosue. 91C nHAyKINU B
4.3.9 MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENbHO B
OJIHOPOJHOM MAarHUTHOM IOJIE
4.3.10 ITpaBuno Jlenna
4311 NunyktuBHOCTB. SIBneHune camonnaykuuu. IJC
o CaMOMHIYKIIUHU
4.3.12 DHeprust MarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DIeKTPOMarHuTHOE MOJIe
TexHn4ecKkre yCTpOMCTBa: MOCTOSIHHBIE MATHUTHI,
4.3.14 AJIEKTPOMArHUTHI, AJIEKTPOIBUTATEIb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTUI], UHAYKIIMOHHASI eYb
[Ipaktrnueckue padoThl. M3ydeHre MarHuTHOTO MoJIs
4315 KaTyIIKH ¢ TOKOM. MccnenoBanue neicTBus
e IOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM.
HccnenoBanne sBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU
3) KOJIEBAHU A 11 BOJIHBI
MEXAHUNYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.
.11 ["apmonnyeckue konedbanus. [lepuoy, yacroTa,
amMIuInTya U dasa KojiebaHui
5.1
5.1.2 [Ipy>XuHHBIN MasTHUK. MaTeMaTHYECKUl MasSTHUK
YpaBHeHHE TapMOHUYECKUX KOJIEOaHMI.
5.1.3 KunemaTtuueckoe

N TMHAMHWYCCKOC OIMMCAaHHEC K0JIEOATEIIbHOIO JABUKCHUA




Kon
pasjaeJia

Kon
NMpoBepPsieMOro
3JIEeMEHTA

5.14

IIpoBepsiemMble 3JIEMEHTHI COEP:KAHUSA

[IpeBpaiiieHre YHEPTUM TPU TAPMOHUYECKHUX
KoJjebanmsax. CBSA3b aMIUTATYABI KOJICOAHUN HCXOTHOU
BEITMYMHBI C aMIUTUTYIaMH KoJieOaHUH €€ CKOPOCTH U
YCKOpPEHHUSI

5.1.5

Konebatenbubrit konTyp. CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIEOaHUs B U€ATBHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOrus MEXIY
MEXaHUYECKUMU U AJIEKTPOMATHUTHBIMU KOJIEOAHUSMH.
®opmyisia ToMcona

5.1.6

3aKoH COXpPAaHCHHUA DOHCPIUU B HACAIIBHOM
K0JIeOaTEeTLHOM KOHTYpPC

5.1.7

BBIHY)KI[CHHI)IG MeXaHHJecKue kKoiaeoanus. Pe3onanc.
Pe3onanchas KpuBasd. BI)IHy}KIIeHHBIG
QJICKTPOMAIruHuTHBIC KOJICOAHHSI.

5.1.8

[Iepemennslil TOK. CHHYCOMIAIbHBIN IEPEMEHHBIN TOK.

5.1.9

MOoOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYTHOE U
JICVCTBYIONIEE 3HAYECHHUE CUJIbI TOKA U HAIPSKCHUS

5.1.10

Tpaunchopmarop. [IpousBoacTBo, nepenaya u
MOTPEOJICHUE DIICKTPUUECKON SHEPTUU. DKOJIOTHYECKUE
PHUCKU TIPU TIPOU3BOJICTBE JICKTPUUECKON IHEPTHUH.
KynbTypa ucnonb30BaHus 3J€KTPOIHEPTUH B
ITOBCEHEBHOM KU3HU

5.1.11

Texaudeckue ycTpoicTa: ceiicmorpad,
ANEKTPUYECKUH 3BOHOK, JIMHUHU JJICKTpOIepeaayd

5.1.12

[Ipaktrueckue paboThl. MccienoBanrue 3aBUCUMOCTH
nepro/ia Majbix KoieOaHul rpy3a Ha HUTU OT JIJTUHBI
HUTHU U MaccChl rpy3a. MccenenoBanue nepeMeHHOTo
TOKA B LIENX U3 MTOCIEI0BATEILHO COCTUHEHHBIX
KOHJIEHCATOpa, KaTYILKH U pe3ucTopa

5.2

MEXAHNYECKUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHudeckue BOJIHbI, YCJIOBUS PaCpOCTPaHEHUS.
[lepuon. CkopoCTh pacnipOCTpaHEHUSI U JITTMHA BOJIHBI.
[Tonepeunblie ¥ MPOAOTbHBIE BOJIHBI




Kon

Kopn
azrena NpoBepPsIEMOro IIpoBepsieMble 3J1eMEHTBI CO/IEPKAHUSA
P 3JIeMeHTAa
5.2.2 Nutepdepentius u nudpaxiiys MEXaHUIECKUX BOJIH
523 3Byk. CkopocTs 3ByKa. [ poMKocTh 3ByKa. Beicora
- toHa. TemOp 3Byka
DNEeKTPOMAarHUTHBIC BOJIHBL. Y CJIOBUS U3TYyUCHHUS
524 AJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
o BEeKTOpOB E, B 1 v B anekTpoMaruuTHOI BoJiHE B
BaKyyMe
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
5.2.5 pesIoMJICHUE, MOJspU3aus, TudpaKius,
unTepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH
526 [ITkana 351eKTpOMAarHUTHBIX BOJH. [Ipumenenue
o AJIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIUTIBI PAMOCBS3U U TEICBUICHUS.
5.2.7 Paaunonokanus. DJIEeKTPOMAarHUTHOE 3arpsi3HEHNE
OKPYKaIOIIEN CpeIbl
TexHuyeckue ycTporucTBa: My3bIKaJIbHBIE
508 WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B
o TEXHUKE U MEULMHE, pajap, paauonpuEéMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBU-neun
OIITHUKA
531 [IpssMONMHEHOE pacpOCTPaHEHNE CBETA B
e onHOpoAHOM cpene. JIyu cBeta
532 OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
e cera. [loctpoenne n300pakeHni B MIIOCKOM 3epKaje
533 [Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS
5.3 e cBeTa. AOCOJIOTHBIN TIOKA3aTeINb MIPEIIOMIICHUS
534 [TomHOE BHYyTpeHHEE oTpaxkeHue. [IpeaenpHbiid yrou
s MOJIHOTO BHYTPEHHETO OTPaXKEHUS
535 Hucnepcus cBera. CinoxHbIN cocTaB 0e0ro cBeTa.
B LBer
536 Cobuparoniyie 1 pacceuBaroliye JuH3bl. TOHKas JMH3A.

CDOKYCHOC pacCCTOSAHUEC N ONITHUYCCKAasA CHUJIa TOHKOM




Kon

Ko
A NPOBEPsAEMOro IIpoBepsieMbIe 3JIeMEHTBI COePKAHUSA
pasaeJia
3JIEMEHTA
auH3bl. [locTpoenne n3odpaxeHuii B coOuparonmx u
pacceuBaromMX JuH3aX. Dopmysia TOHKOM JIMH3BI.
VBeauueHue, J1aBacMoe JUH30M
5.3.7 [Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONTUKHU
HuTepdepenmus creta. KorepeHTHbIE HCTOYHHUKH.
538 VYcnoBus HaOMOIEHU MAKCUMYMOB 1 MUHUMYMOB B
s MHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(Aa3HbIX
KOT€PEHTHBIX HCTOYHUKOB
Hudpaxus ceeta. udpakonHas pemeTka.
53.9 VYcnoBue HabOIOIeHNS TJIaBHBIX MAaKCUMYMOB IIPU
s IIaJICHUY MOHOXPOMAaTHYECKOIO CBETA HA
TUGPAKIUOHHYIO PEIIETKY
5.3.10 ITonapuszanus cBera
TexHuueckue ycTpoicTBa: 04Ky, Jiyna, oroamnmapar,
5311 MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TE€JIECKOTI,
e BOJIOKOHHASI OTNITUKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU
[Ipaktrnueckue padboThl. MI3Mepenue nokasarens
5.3.12 npenomiieHus. MccnenoBanue CBOMCTB U300paKeHUI B
nuH3ax. Habmonenue nucnepcuu cBeta
SJIEMEHTbBI CIIEHUAJIBHOU TEOPUM OTHOCHUTEJIBHOCTHU
['panuLIBI MPUMEHUMOCTH KIACCUUYECKOW MEXAHUKHU.
6.1 [TocTynaTel TEOPUH OTHOCUTEIBHOCTH:
' WHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BaKyyM€,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA
6
6.2 OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE
' BPEMEHHU U COKpPAILCHHUE JIJINHBI
6.3 DHeprus U UMIYJIbC CBOOOTHON YaCTHUIIbI
6.4 CBs13b Macchbl € SHEPTUEN U UMITYJILCOM CBOOOHOM
' YaCTULIBI. DHEPIHsl TOKOSI CBOOOIHOM YaCTHLIbI
7 KBAHTOBAA ®M131KA
7.1 OJIEMEHTBI KBAHTOBOH OIITUKHA




Kon

Ko
A NpoBepPsIEMOro IIpoBepsieMble 3J1eMEHTBI CO/IEPKAHUSA
pas3jiena
3JIeMeHTAa
711 ®dotonbl. Dopmyna [1nanka cBsi3u s3HEpruu HOTOHA C
o €ro 4acTOTON. DHEeprusi U UMITYJIbC (POTOHA
OTtkpoiTHE ¥ UccaenoBanue GorodPpdexra. OnbIThI
7.1.2
A.T'. CroneroBa. 3akoHsl poToddhdexra
713 Ypasuenue DiinimTeiHa g Goroaddexra. «KpacHas
o rpanuna» ¢potodddexra
7.14 HaBnenue ceera. OnbiTel I1.H. JIeObenena
7.1.5 XUMHYECKOE JICCTBUE CBETA
716 TexHunueckue ycTpoicTBa: (POTOANEMEHT, POTONATUHK,
COJIHEUHas OaTapes, CBETOJUO
CTPOEHME ATOMA
Mopens atoma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 MCCIIEIOBAHUIO CTpOEeHUS aToMa. [InanerapHas Mozienpb
aToma
[Toctynarel bopa. U3nyuenue u norioiieHue (GOTOHOB
799 IIpU [IePEeX0/ie aTOMa C OJTHOTO YPOBHS YHEPTUH Ha
o npyrou. Bunsl criektpoB. CHIEKTp YPOBHEN SJHEPTUH
aToma BoJIopoAa
7.2 BosHoBEIE cBOMicTBa yacTull. BonHsl ne bpoiins.
7.2.3 KopnyckynsapHo-BosiHOBOM ayanusM. udpakuus
AJIIEKTPOHOB Ha KpUCTaJJIax
794 CHOHTaHHOE U BBIHYXJACHHOE U3JIy4eHHE. Y CTPOMCTBO
o Y TIPUHITUT paboTHI Ja3epa
795 TexHn4eckne yCTpOMCTBA: CIIEKTPAIbHBIN aHAIIN3
o (ceKkTpocKoI), Ja3ep, KBAaHTOBbI KOMIIBIOTED
796 [Ipaktrueckue padotel. Habmonenne nuueiyaToro
o CIIEKTpa
ATOMHOE SJ1PO
73 731 MeTonbl HAOJIIOACHHS U PETUCTPALIMH dJIEMEHTAPHBIX
' o YaCTHI]
7.3.2 OTtkpbiTHE paguoakTUBHOCTH. OmnbITh Pesepdopa mno




Kon

Ko
A NMPOBEPsSIEMOT0 IIpoBepsieMble 3JIeMEHTBI COEPKAHUS
pa3nena
3JIeMeHTAa
ONPEAECICHUIO COCTaBa PAIUOAKTUBHOIO U3TYUECHUS.
CaoiicTBa anb(da-, Oera-, raMMa-u3nyueHus. Biausnue
PaIMOaKTUBHOCTHU HA KUBbIC OPTaHU3MBbI
OTkpeITHE IPOTOHA U HEUTpOoHA. HykoHHas Moniens
7.3.3 snpa ['eiizenbepra — Banenko. 3apsz siapa. MaccoBoe
yucio sapa. M3otomnsl
Anbha-pacnag. DIEKTPOHHBII U NO3UTPOHHBIN OeTa-
7.3.4 pacnan. ['amma-n3nyyenne. 3akOH paIuOaKTUBHOTO
pacnazga
735 DHeprus CBsI3U HYKJIOHOB B s/ipe. SIepHbIe CUIIBI.
e Hedext macchl sapa
7.3.6 Snepnsbie peakuuu. /leneHue u cUHTE3 AP
Snepnsiit peaktop. TepmosinepHblii cuaTte3. [IpobaeMbl
7.3.7 Y TIEPCIIEKTUBBI AJIEPHON SHEPTETUKUA. DKOJIOTUUECKUE
aCIEKTHI SIICPHON DSHEPTEeTUKHI
738 DiieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.
o DyHIaMEHTAIBHBIE B3aUMOICCTBUS
739 TexHnueckre yCcTpoucTBa: JO3UMETP, Kamepa
e Bunbcona, siiepHblif peakTop, aToMHasi 6oM0Oa
71310 [Ipaktrueckue padboThl. VccienoBanrue TpPEKOB YaCTHII
e (o rotoBbIM (oTOrpadusiM)
OJIEMEHTBI ACTPO®U3MKU
81 Bup 3Bé3qH0T0 HeOa. Co3Be3aus, IpKHE 3BE3IHI,
' MJIAHETHI, UX BUJIUMOE JBHKCHUE
Conneunas cucrema. [ImaHeTsl 3eMHOM TPYIIIHL.
8.2 [InaHeThI-TUTaHTBI U UX CITYTHUKH, KAPIUKOBbBIC
8 mianeThl. Masbie Tena CoJTHEUHOM CHCTEMBI
83 Connue, horochepa u armochepa. ConHeunas
' AKTUBHOCTb
8.4 Nctounuk sneprun CostHIA U 3BE3]T
8.5 3BE3/1bI, UX OCHOBHBIEC XapAKTEPUCTUKU: MacCCa,




Kon
NMpoBepPsieMOro
3JIEeMEHTA

Kon
pasjaeJia

IIpoBepsiemMble 3JIEMEHTHI COEP:KAHUSA

CBETUMOCTb, paJINyC, TEMIIEpATypa, UX B3aUMOCBS3b.
JlnarpamMmma «CIEKTPaJIbHBIN KJIACC — CBETUMOCTbY.
3BE3bI IIIaBHOM MOCIEIOBATSIBHOCTH. 3aBHCHUMOCTD
«Macca — CBETUMOCTb» JJIs 3BE3]T ITIaBHOM
MOCJIEA0BATEILHOCTH

8.6

Bnytpennee ctpoenue 38€31. COBpeMEHHBIE
IIPEACTABIICHUS O MPOUCXOKIECHUHU U IBOIIOLAN
ComHna 1 3B€311. DTarbl )KU3HU 3BE3]]

8.7

Mnineunsiii [Tyts — Hamia ['anaktuka. CnupanbHas
cTpyKTypa ['anakTuku, pacrpeneieHue 38E31, ra3a u
nbud. [lonoxenue u nprxenue ConHua B ['amakTuke.
[Tnockas u chepuueckas nojacuctemsl ["anakTuku

8.8

Tunel rajakTHk. PaI[I/IOFaJ'IaKTHKI/I " KBAa34aphbl. qépHBIG
ABIPBI B ApaXx I'aJIAKTHK

8.9

Bcenennas. Pacuinpenue Beenennoil. 3akon Xa66ua.
Pa3beranue ranaktuk. Bo3pact u paanyc Beenennoi,
teopust bonbiioro B3psiBa. Mojenp «ropsuen
Bcenennoi». PennkroBoe nsiyuenue

8.10

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnpie mpobsieMbl aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NPoBepPsIeMOro
TpeOOBaHUS

1

IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM pe3yJabTaTaM
OCBOEHHsI OCHOBHOI 00pa30BaTe/JbHOI MPOrPaMMbl CpeIHEro
o011ero oopazoBanus

C(i)OpMI/IpOBaHHOCTB YMGHI/Iﬁ PacCIio3HaBaTb (1)PIBI/ILICCKHG SABJICHHA
(HpOI_IGCCBI) 1 O0BSICHATH MX HA OCHOBE HN3YUYCHHBIX 3aKOHOB

Bnanenue ocHoBonosaraiomuMu GU3NYECKUMU HOHATUSAMHU U
BEJIMYMHAMU, XapaKTEPU3YIOIMMHU (PU3NYECKHE MTPOLIECCHI

CdopMupoBaHHOCTH YMEHUN MPUMEHSTh 3aKOHBI KJIACCUYECKON
MEXaHUKH, MOJICKYJIAPHON (PU3UKU U TEPMOTUHAMUKH,
AIIEKTPOINHAMUKH, KBAHTOBOM (DM3HMKH JJI aHATN3a U OO BSICHCHUS
SIBJICHM MHUKPOMHPA, MAaKpPOMHPA U METaMupa, pa3iIndaTh YCIOBHS
(rpaHuIBl, 006J1aCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
MOHUMATh BCEOOINIA XapakTep (PyHIaMEHTAIbHbBIX 3aKOHOB U
OTPaHUYEHHOCTD MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBATH
bu3nYecKue MpoIecchl, UCTOIb3YsT OCHOBHBIC MOJIOKEHUS, 3aKOHbI
Y 3aKOHOMEPHOCTH

CdopMupoBaHHOCTh YMEHUSA pa3InyaTh YCIOBUS TPUMEHUMOCTH
Mozesiel pU3NYECKUX TeJl U TPOoLeccoB (SIBJIECHUN)

CdopMUpOBaHHOCTh YMEHUS PEILIaTh PACUETHBIC 3a1a4H C SIBHO
3aJIaHHOM M HESIBHO 33JJaHHOM (PU3NUYECKON MOJICNIbIO: HA OCHOBAHHHU
aHaJIM3a yCIOBUS BHIOUPATH (PU3UUECKHUE MOJIEITH, OTBEUYAIOIINE
TpeOOBAHMSIM 3a7]a4H, IPUMEHATH (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH | MOCTYJIAaThl (PU3HUECKUX TEOPUM MPU
MCIIOJIb30BaHUN MAaTEMaTUYECKUX METO/IOB PEILICHHUS 3a]1ay,
MPOBOAUTH PACUETHl HA OCHOBAHUU UMEIOIIUXCS JAHHBIX,
aHaJM3UPOBATh PE3YJbTAThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C
y4ETOM MOJIYYEHHBIX Pe3yJIbTaTOB

PemaTe kauecTBEHHbIE 3a/1a4M, TPEOYIOIINE PUMEHEHUSI 3HAHUH U3
Pa3HbIX pa3/ieNoB MIKOJBHOIO Kypca (GU3HKH, a TaKKe UHTErpaluu
3HAHUU U3 IPYTHUX NPEIMETOB €CTECTBEHHOHAYYHOIO LINKJIA!
BBICTPANBATh JIOTUYECKYIO LEMOYKY PACCYKAECHUH C OIIOPOM Ha
M3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHMUSI

BJ'I&I[CHI/IG OCHOBHBIMH MCTOJdMH HAYYHOI'O ITO3HAHUS,
HCIIOJIb3YyCMBbIMH B (bHBI/IKeZ IMPOBOANTD IIPAMBIC 1 KOCBCHHBIC
HN3MCPCHUA (I)I/I?)I/I"IGECKI/IX BCJIMYHH, BBI6I/IpaH OINTHMAJILHBINA CITIOCO0
HN3MCPECHUA U UCIIOJIB3YAd N3BCCTHBIC MCTOAbI OLICHKHU HOFp@HIHOCTefI




Kon

NpoBepPsEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUA K MPEAMETHBIM pe3yabTaTaM
OCBOCHHUS OCHOBHOI 00pa30BaTe/ibHO MPOrpaMMbl CpeTHEro
001ero odopasoBaHus

U3MEPEHUI, TPOBOAUTD UCCIIEI0OBAHUE 3aBUCUMOCTEN (DPU3HUECKUX
BEJIMYMH C HCIOJIb30BAHUEM MPSAMbBIX H3MEPEHUH, OOBSICHATD
MOJTy4YEHHBIEC PE3yIbTaThl, UCTIONB3YS (PUINIECKUE TEOPUH, 3aKOHBI
Y TIOHSTHS, U JI€TIaTh BBIBOIBI; COOJIIOIaTh MTpaBuia 0€30MacHoro
TpyJa IpH NPOBEJCHUHU UCCIIENOBAHNUI B paMKaxX y4eOHOIro
AKCIIEPUMEHTA U y4E€OHO-HCCIIEN0BATENBCKOM NEATEIBHOCTH C
UCIIOJIb30BaHUEM ITU(PPOBBIX U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHUS

CdopMUpOBaHHOCTH YMEHUN aHAIM3UPOBATh U OIICHUBATH
MOCJICACTBUS OBITOBOM M IMIPOU3BOJICTBEHHOM JIEATEILHOCTU
YeJI0BEeKa, CBA3aHHOM ¢ (M3UYCCKUMHU IIPOIIECCaMU, C TTO3UITHI
HKOJIOTUYECKOM 0€30MaCHOCTH; MPEACTABICHHUIN O PALlMOHATIEHOM
MIPUPOJIOTIOIB30BaHUH, a TAKXKE Pa3yMHOM UCIIOIb30BaHUU
JTIOCTHXKCHUW HAYKHA W TEXHOJIOTUM ISl JATBbHEUIIIETO PA3BUTUS
YyeJIOBEYECKOro od1ecTna

OBnazeHue pa3InyHbIMU cioco0amu padoThl ¢ HHpOpMauen
($u3NYECKOTO COAEepk aHUs C UCIIOJIb30BAHUEM COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTHI; pa3BUTHE YMEHUI KPUTHUYECKOTO
aHaJIM3a U OLIEHKH JIOCTOBEPHOCTH MOJIydaeMon nHhopMaluu

10

CdopMupOBaHHOCTH YMEHUN MPUMEHATH OCHOBOIIOJIATafOIIHE
ACTPOHOMHUYECKUE MOHSITHUS, TCOPUH U 3aKOHBI JIJIsl aHaIM3a U
00BbsSICHEHUS (PUBMYECKUX TTPOILIECCOB, MPOUCXOAIINX Ha 3BE3/1AX, B
3BE3/IHBIX CUCTEMAaX, B MEXXTAIAKTUYECKOU CpeJie; NBIKEHUS
HeOECHBIX TeJ, YBOIIONMH 3BE31 U Beenennoit

INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

O ®U3UKE
Kon Kon
pasaeaa/r syeme IlpoBepsieMblil 3JIeMEHT COMEPKAHMS
eMblI HTa
1 MEXAHUWKA
1.1 KMMHEMATHKA

111 MexaHu4deckoe JBHIKCHHC. OTHOCUTEIBHOCTD

MEXaHHNYCCKOI'O ABHMXKCHU . Cucrema orcuéra

1.1.2

MaTepI/IaJIBHa}I TOYKa.

1.1.3

CKOpOCTh MaTEpUAIIBHON TOYKHU:




Kon Kon
pa3nena/t 3iyeme IIpoBepsieMblid 3JIEMEHT COIEPKAHUS

eMbI HTA

Brrunciienne nepemMenieHus U yTu MaTepUAIbHOU TOYKH
MIpU MPSMOJIMHEIHHOM JABUKEHUU BJIOJIb OCU X MO TpaduKy
3aBUCUMOCTH Vy(t)

1.14
PaBHOMEpHOE IPAMONTMHENHOE JBUKECHUE:
X(t)=x0+voxtx(t)=x0+voxt

1.15
vx(t)—vOx=constvX(t)—vOx=const
PaBHOyCKOpEHHOE TPAMOIMHENHOE JBUKECHHUE:

1.1.6

CBobOosHOE TIazieHrne. Y CKOpeHHE CBOOOIHOTO MaCHUS.

117 JIBvkeHue Tena, OpOoIIeHHOTO MO YTIIOM O K TOPU30HTY:

KpuBonunentHoe nBmxenue. [[BuxeHne marepuaibHON
TOYKH 10 OKPYKHOCTH.

YrnoBas u TMHEWHas CKOPOCTb TOYKHU: V=ORV=wR .
[Ipu paBHOMEPHOM ABUKEHUH TOUYKH I10

118 OKPYXKHOCTH 0=2TtT=2mvw=T27=270 .
LleHTpOCTpEMUTENBHOE YCKOPEHUE
Touku: aric=v2R=w2Rarnc=Rv2=w2R . [ToaHoe yckopeHue
MaTepUaJIbHOW TOUKHU

119 TBEpmoe teno. [loctynarensHoe U BpalaTeIbHOE

JIBUYKEHUE TBEPIOTO TEJIA

1.2 TTMHAMUKA

121 HNuepumnanbabie cuctembl oTcuéra. [lepBbii 3aK0H
o Herorona. [punuun oTHocuTenbHOCTH | anumnes

1.2.2 | Macca tena. [notHocTh BemecTBa: p=mVp=Vm

Cuna. [TpuHIMO cynepno3unun

123 cun: FlpaBaonpeiicte=F1[1+F2[1+...FpaBHonetictB=F1+F2




Kon Kon
pa3nena/t 3iyeme IIpoBepsieMblid 3JIEMEHT COIEPKAHUS
eMblI HTA

+...

Bropo¥ 3akon HeroToHa: 1u1s1 MaTepuaibHOM TOYKH B
1.2.4 |UCO Fl=malJF1=mal; AplJ=F[JAtAp=FAt
npu FL1=constF=const

1.2.5 | Tperuit 3akon HproToHa 17151 MaTepraibHBIX
touek: F12[1=—[1F21F12=—F21

3aKOH BCEMUPHOTO TATOTEHUS: CHIIbI MPUTSHKCHUS MEXKTY
TOYEYHBIMU Maccamu paBHbI F=GM1IM2R2F=GR2m1m?2 .
1.2.6 | Cuna tsxectu. LleHTp TsKecTH Tena. 3aBUCUMOCTD CUIIbI

TSHDKECTH OT BBICOTHI h HaJl MOBEPXHOCTHIO IJIAHETHI
panxuycom RO: mg=GMm(R0O+h)2mg=(R0+h)2GMm

1.2.7 | Cuna ynpyroctu. 3akoH ['yka: Fx=—kxFx=—kx

Cuna tpenus. Cyxoe TpeHHe.

Cuna tpenus ckonbxenus: Frp=uNFtp=uN .
Cuna tpenus nokost: Ftp<uNFtp<uN .
Koadduruent tpenus

1.2.8

1.2.9 | laBnenne: p=FL Sp=SF.L

1.3 CTATHUKA

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpAIICHMUS:
M| =FL, roe 1 — nmneuo cuinbl FIIF oTHOCUTENBHO OCH,
npoxozsmiel yepe3 Touky O neprneHanuKyIspHO PUCYHKY

1.3.1

Llentp macc Tena. LleHTp Macc cucTeMbl MaTepUATbHBIX
TOYCK:

rllnm=mlrl [+m2r2[1+..ml+m2+...ro.m.=ml+m2+..ml
rl+m2r2+....

B onHOpoaHOM mosie Tskectu (gL )=const)(g=const) rieHTp
Macc TeJjla COBIAAAET C €ro IEHTPOM TSHKECTH

1.3.2

VYcnoBust paBHoBecust TBEpAoOro tena B UCO:

1.3.3

34 3akon [lackang

JlaBieHue B *KUJIKOCTH, ITOKOSILIEHCS B

3.5 NCO: p=p0+pghp=p0+pgh

3akoH Apxumena: F1Apx=—[1PBeirTecHFApx=—PBsITECH ,
€CJIM TeJ0 U XUIKOoCTh nokositcsa B UCO,

36 T0 FApx=pgVBeITecHF ApXx=PgVBBITECH




Kon Kon
pa3nena/t 3iyeme IIpoBepsieMblid 3JIEMEHT COIEPKAHUS
eMblI HTA

VYcnoBue njaBaHus Tell

1.4 3AKOHbI COXPAHEHIM A B MEXAHUKE

41 Nmnynsc maTepuanbHOM TOYKH: pl/=mv[Ip=mv

492 Nmnynbe cuctemsl Ten: pll=pl+p2[1+...p=pl+p2+...

3aK0H U3MEHEHHUS U COXPAHCHUS UMITYJIbCa:

B

NCO Apl1=A(p1 +p2[1+...)=F[1BHemHAt+F [ 1 2BHEnTHAL
+...Ap=A(pl+p2+...)=F1BHemHAt+F2BHCIIHAL+...;

B UCO , ecitu ApI=A(p11+p2+...)=0Ap=A(pl+p2

4.3 +...)=0, ecniu F[|1BHemn+F[12BHemn+...=0F  BHEnTH
+F2Buemn+...=0

PeaxkTuBHOE ABMXEHHE

PaboTa cuiibl Ha MaJioM TIepeMENICHUH:

4.4
MOIIHOCTh CHUJIBL:
145 |c€cm 3aBpeMs AtAt paGoTa cuITbl UI3MEHSAETCS Ha , TO
o MOII[HOCTE CHJIBI
Kunernueckas sHeprus MaTepuaibHOU
146 |TOUKH: Exna=mv22=p22mEkun=2mv2=2mp2

3aKOH MU3MEHEHHSI KHHETUYECKOW SHEPTHUU CUCTEMBbI
matepuanbHbIXx Touek: B MICO AEkun = Al + A2 + ...

[ToTeHmanbHast SHEPTUs:

JUIS TIOTEHITMATBHBIX

1.4.7 cuit1 A12=Elnorenii—E2norenii—=AEnoreninAl2
=Elnorenn—E2norenii—=AEnorenis .
[ToreHnmanbpHast SHEPTUsl MaTepUAILHON TOYKHU B




Kon Kon
pa3nena/t 3iyeme IIpoBepsieMblid 3JIEMEHT COIEPKAHUS

eMbI HTA
OJIHOPOJHOM T0JIe TshKecTH: Enmotenn=mghEnorenn=mgh .
[ToTeHnmanbHas SHEPTHUS YIPYTO JAeHOPMHUPOBAHHOTO
tena: Enorenn=kx22Enorenun=2kx2
3aKOH U3MEHEHUS U COXPAaHCHUS MEXaHWICCKOW SHEPTUU:
1.4.8
1.5 MEXAHUYECKUE KOJIEBAHUA U BOJIHBI

["apMoHnyeckue KoaedaHusi MaTEPUATIBHON TOYKH.
Ammutyna u asza konedanuii. Kunematuueckoe
ONMCaHUE:

IJI€ X - CMEILIEHUE U3 PABHOBECHSI.
JluHaMu4eckoe onucanue: max=—kx,max

=—kX, rne k=mw2k=mw?2. 1o 3naunt, yro Fx=—kx.FXx=—kxX.
1.5.1 | DHepreruueckoe onucaHue (3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTHH):

CBs13b aMIUIUTY Al KOJIEOAHUI CMEIIEHHSI MaTepUaIbHOM
TOYKHU C aMIUIUTYJIJaMH KOJIeOaHUH €€ CKOPOCTH U
YCKOPEHUS:

ITepuon u yacTora KoeOaHMIA:

[lepuon Manbix cBOOOIHBIX KOJIEOAHUI MAaTEMAaTUYECKOTO
MasiTHUKA:

1.5.2

[Tepuon cBOOOIHBIX KOJIEOAHUM MPYKUHHOTO MasiTHUKA:

1.5.3 | Bemyxnennsie konebanus. Pesonanc. Pesonancuas kpuBas

[Tontepeunbie U Tpo10ABHBIE BOIHBL. CKOPOCTH

pacrpocTpaHeHus U JJIuHA BOJHBL: A=V T=0vA=VT=vp
1.54

Nurepdepentus u nudpaxiiys BOJIH

1.5.5 [ 3Byk. CKOpOCTb 3BYyKa

2 MOJIEKVJIZIPHA A ®U3UKA. TEPMOJIMHAMNKA

2.1 MOJIEKVYJISIPHAA OMU3UKA




Kon Kon
pa3nena/t 3iyeme IIpoBepsieMblid 3JIEMEHT COIEPKAHUS
eMblI HTA

Mopaenu cTpoeHuUs Ta30B, KUIAKOCTEW U TBEPABIX TEI.
[IycTh TEpMOAMHAMUYECKAS CUCTEMA (TEJI0) COCTOUT
n3 N onnHakoBbIX MosieKy. Toraga KOIM4ecTBO
BemectBa V=NNA=muv=NAN=um ,

rae NANA —gucno ABoraapo, m — macca CUCTEMBI
(Tena), pu — MOJIsIpHAs Macca BEIeCTBa

211

2.1.2 TenmoBoe ABMKEHHE aTOMOB M MOJICKYJI BEIIIECTBA

2.1.3 Bs3anMoaelicTBHe YyacTHIL BEIIECTBA

2.1.4 | Inddys3us. bpoyHOBCKOE IBMKECHHE

2.15 Monenb uneansHoro raza B MKT

CBsi3b MEXKy TaBIECHUEM U CPEIHEN KUHETUYECKOM
SHEPruel MoCTynaTeIbHOTO TEILUIOBOTO JIBHXKEHUSI MOJIEKYJ
ujeabHOro raza (ocHopHoe ypapuenue MKT):

2.1.6

rie MO — macca ogHO# Mostekyisl, N=NVn=VN -
KOHIICHTPAIUS MOJICKYJT

2.1.7 | Abcomotras temneparypa: T =t +273K

CBs13b TEMIIEPATYPHI Fa3a CO CPEIHEN KHHETUUECKOMN
SHEPrUeu NOCTYNATEIbHOTO TEIIOBOTO JIBUKEHHUS €r0

01 |MoyeKym:

2.1.9 | Ypasuenne p = nkT

Mopenp naeanpHOro ra3a B T€pMOJAMHAMUKE:
2.1.10

3akoH JlanbTOHA AJIsI 1aBJIEHUSI CMECH PAa3pPEKEHHBIX ra30B:

2.1.11 | p=pl+p2+...p=pl+p2+...

N3omnporiecchl B pa3peKeHHOM ras3e ¢ MoCTOSIHHBIM YUCIOM
Mouiekysl N (C MOCTOSSTHHBIM KOJIMYECTBOM BELIECTBA V):
u3orepma (T = const): pV = const ,

uzoxopa (V = const): pT=constTp=const ,

n3obapa (p = const): VT=constTV=const.

I'padudeckoe npencraBieHue n3onporecco Ha pV-, pT-

u VT- nnarpammax.

OObearHEeHHBIN Ta30BbIH 3akoH: PV T=constTpV=const

2.1.12




Kon

Kon

pasgenaa/r 3Jjeme

IIpoBepsieMblil 3JIEMEHT COAECPKAHUA

eMbl HTA

JUTSL IOCTOSTHHOTO KOJTMYECTBA BEIIECTBA V.
Hacrermmennsie v HeHAChIIMIEHABIE Taphl. KauecTBeHHAS

0113 |3aBUCHMOCTb NIOTHOCTH 1 /IABJICHUS HACHIICHHOTO Napa
OT TeMIIepaTyphl, KX HE3aBUCUMOCTh OT 00bEMaA
HACBIIIEHHOTO Tlapa
BnaxxnocTs Bo3ayXa.
OtHocuTenbHas
BiaxkHocTh: ¢=pmapa(T)puackimmapa(T)=pmapa(T)pnaceii

2.1.14 _ _
napa(T)g=puaceimmnapa(T)pmapa(T)=puaceimrnapa(T)pnapa
(M

21.15 N3menenune arperaTHbIX COCTOSIHUN BEILIECTBA: UCTIAPEHUE
U KOHJICHCAIUsl, KUTICHUE KUJKOCTU

2116 N3menenune arperaTHbIX COCTOSIHUN BEIIECTBA: IUIABJICHUE
1 KpUCTaJUTH3AITUS

2.1.17 | IIpeoOpa3oBanue sHEPTUH B (PA30BBIX MEpexoax

2.2 TEPMOJMHAMUKA

2.2.1 | TennoBoe paBHOBECHE U TeMIIEpaTypa

2.2.2 | BHyTpeHHss sHeprus
Teronepenayda kak cnoco0 M3MEHEHHsI BHYTPEHHE!
SHEPTUU

2.2.3
0e3 cosepieHus padoTbl. KoHBEKIHS, TEIIONPOBOAHOCTD,
U3ITy4YCHHE

294 KonnyecTBo TennoTsL.

o VY nenpHas TerIo€MKOCTh BemecTBa ¢: Q=cmATQ=CmAT

VY nenpHas Temiota nmapoodpaszoBanus L: Q = Lm.

2.2.5 VenpHas TermioTa miaBiieHus A: Q = Am.
VY nenpHas TerioTa cropanus Tormwmea q: Q = gqm
DneMmeHTapHast padora B TepmoanHamuke: A=pAVA=pAV.

2.2.6 | Boruncnenue paboThl o rpaduky npoiecca Ha pV-
TuarpaMMe
[IepBbIii 3aKOH
tepmoauHaMuku: Q12=AU12+A12=(U2-U1)+A12Q12

2.2.7 |=AU12+A12=(U2-U1)+Al12
Amunabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12
=(U1-U2)=AU12

2.2.8 | Bropoii 3akoH TepMoauHaMuku. HeoOpaTumble mporiecchl

2.2.9

[TpuHuune! nevictus TertoBbix MamuH. KIT:




Kon

Kon

pasgenaa/r 3Jjeme

€MbI

HTa

IIpoBepsieMblil 3JIEMEHT COAECPKAHUA

2.2.10

MaxkcumansHoe 3Haduenue KII/I. Hukia Kapho:

2211

VYpasuenue TemnoBoro 6anmanca: Q1+Q2+Q3+...=0Q1+Q2
+Q3+...=0

SJIEKTPOIAMHAMUKA

OJIEKTPUYECKOE I1OJIE

3.1.1

DnekTpu3aiys Tell U e€ MposBICHUS. DIEKTPUUECKUMA
3apsi.

JIBa BUJIa 3apsifa. DJIeMEHTAPHbBIN AIEKTPUUECKUH 3apsi.
3aKOH COXpAaHEHMsI JIEKTPUUYECKOT0 3apsaa

3.1.2

B3anmoneiictBue 3apsinoB. Toueunsie 3apsapl. 3aK0OH
Kymona:

B OJJHOPOJHOM BELIECTBE C AUDIIEKTPUIECCKON
IIPOHUIIAEMOCTBIO €

3.1.3

DnekTpuueckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKHE
3apsibl

3.14

Hanpssxk€HHOCTB IIEKTPUYECKOTO

nosisi: EL=F[qunpoOubeiiiE=qnpoonsiiF .
[Tone Toueunoro 3apsiaa: Er=kqr2Er=kr2q,
onHopoaHoe mose: E[J=const.E=const.
KapTuHbl TMHUN HaNPsKEHHOCTH TUX ITOJIEN

3.1.5

[ToTeHIMaNTBHOCTH JIEKTPOCTATUYECKOTO MOJIS.
Pa3nocTh moTeHImanos u

Hanpspkenue: Al12=q(¢1-¢2)=—qAd=qU.A12=q(p1—¢2
y=—aAg=qU.

[ToreHnmanbpHast SHEPTUS 3apsia B DJIEKTPOCTATHIECKOM
nosie: W=qoW=g¢,

A=—AWA=—"AW

[ToTenmuan snexrpocrarudeckoro momst: p=Wqg=qW
CBs13b HANPSHKEHHOCTH TIOJISL M PA3HOCTH IMOTCHIIMAJIOB JIJIS
OJTHOPOAHOTO AMekTpocTaTudeckoro nois: U = Ed

3.1.6

[IprHIMD Cynepno3uLUN dIEKTPUUECKAX
noneit: ELI=E[1+E[12+...,0=01+¢2+...E=E1+E2+...9=¢1
+P2+...

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUIECKOM TOJIE.
YcnoBue paBHOBECHS 3apsAA0B: BHYTPH
npoBoaunka EL=0EL1 =0 , BHyTpu 1 Ha MOBEPXHOCTH




Kon

Kon

pasgenaa/r 3Jjeme

€MbI

HTa

IIpoBepsieMblil 3JIEMEHT COAECPKAHUA

IIPOBOJIHUKA (P = CONSt

3.1.8

JIBIIEKTPUKY B DJIEKTPOCTaTUYECKOM II0JIE.
JusnexTpudeckas IPOHULIAEMOCTD BEIECTBA €

3.1.9

Konpaencartop. 91eKTpoEMKOCTh
koHieHcatopa: C=qUC=Uq.
DNEeKTPOEMKOCTD IIIOCKOTO

koHaeHcaTopa: C=ee0Sd=eC0C=dee0S=¢C0

3.1.10

[TapannensHOE cCoequHEHNE

KoHAeHcaTopoB: q=ql+q2+...,Ul=U2=...,Cnapann—CI1+C2+
..g=gql+g2+...,Ul=U2=...,Cnapamn—C1+C2+...
[TocnenoBarenbHOE COEAMHEHUE KOHAEHCATOPOB:
U=U1+U2...,q1=g2=...,1Cnocn=1C1+1C2+...U=U1+U2
.,01=02=...,Cnocnl=C11+C21+...

3.1.11

DHeprus 3apsSKEHHOTO
koHaeHcaTopa: Wc=qU2=CU22=0g22CWc=2qU=2CU2
=2Cq2

3.2

3AKOHBI I[IOCTOAHHOI'O TOKA

321

Cuna Toka:

[Toctostuubi TOK: I = const
JInst moctostHHOTO TOKA = It

3.2.2

VYcaoBus CyiecTBOBaHUS SIEKTPUIECKOTO TOKA.
Hamnpsixenue U u 3JIC E

3.2.3

3akon Oma mis yyactka renu: I=URI=RU

3.2.4

DJICKTPHUYECKOE COMTPOTUBJICHHE. 3aBUCIMOCTh
CONPOTHUBJICHUS OJHOPOIHOTO IIPOBOJHUKA OT €0 JJINHBI U
CCUCHHS. Y IeJIbHOC COIIPOTHBIICHHE

BemecTBa. R=plISR=pS/

3.2.5

Uctounuku Toka. 3]C ncrounuka
Ttoka: E=AcroponnnxcunqE=qActopoHHUXCUI
BHyTpeHHee conpoTUBIEHHE HCTOYHUKA TOKa

3.2.6

3akoH OMma [1J1s MOJTHOM (3aMKHYTOM) 3JIEKTPHUUECKOMN
nenu: E = IR + Ir, otkyna I=ERrI=RrE

3.2.7

[TapamienpsHOE COEIMHEHNE ITPOBOHUKOB:
I=11+12+..,Ul=U2=




Kon Kon
pa3nena/t 3iyeme IIpoBepsieMblid 3JIEMEHT COIEPKAHUS
eMblI HTA

..., IRmapann=1R1+1R2+...Rnapamnl=R11+R21+... .
[TocnenoBarenbHOE COETMHEHUE POBOTHUKOB!
U=Ul+U2+..,11=12=.., Roocn=R1+R2+...Rnocn
=R1+R2+...

Pabota snekrpuyeckoro Toka: A = [Ut.

3akon JIxoynsa — Jlenna: Q=I12RtQ=I2Rt .

Ha

pesuctope R:Q=A=I12Rt=I1Ut=U2RtR:Q=A=I2Rt=1Ut=RU2t

3.2.8

MoIHOCTh QJICKTPHUYCCKOI'O TOKaA:

TeruioBast MOIIHOCTB, BBIAEIAEMAs HA PE3UCTOPE:
3.2.9
MoOIIHOCTh NCTOYHUKA TOKA:

CB00OOIHBIE HOCUTEIH AJIEKTPUUECKUX 3aPSAI0B B
MPOBOJIHUKAX. MeXaHU3MbI MPOBOJIMMOCTH TBEPABIX
METAJJIOB, PACTBOPOB U PACIIIABOB JJIEKTPOJIUTOB, Ta30B.
[TomynpoBoauukH. [101ynIpOBOAHUKOBBIN U0

3.2.10

3.3 MATI'HUTHOE I1OJIE

MexaHndeckoe B3auMOACHCTBUE MAarHUTOB. MarHuTHoe
nosie. Bekrop marHuTHOM MHAYKIMU. [IpruHIMD
CyNEPIIO3ULIUA MArHUTHBIX

3.3.1 | moxeit: BO)=B[]1+Bl12+...B=B1+B2+...

JIvHUYM MHIYKUUKW MarHUTHOTO 1toJis. KapTtuna mnHui
VHJIYKIIUH MAarHUTHOTO TIOJISI OJIOCOBOTO U
MOJIKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB

OnbiT Dpcrena. MarHuTHOE MOJI€ TPOBOJIHUKA C TOKOM.
Kaptrna nuHMI MTHAYKIIMA MAaTHUTHOTO TIOJISL ITTAHHOTO
3.3.2 | mpsAMOTO MPOBOJAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO
IPOBOJIHUKA, KATYIITKH

C TOKOM

Cuna Amnepa, €€ HanpaBJICHUE U
3.3.3 | Benuuuna: FA=IBlsinaFA=[BIsino , rie o — yron Mexmay
HanpaBJICHUEM NMPOBOJHUKA U BekTopoMm BB

Cuina Jlopenua, e€ HanpaBlieHHE U

BenuunHa: FJlop=| gl vBsinaFJlop=| ql vBsina

rJie o — yroa Mexxay Bekropamu vV u BIB . JIBuxenue
3apsHDKEHHOM 4acTUIbI B OJHOPOAHOM MarHUTHOM ITOJIE

3.34




Kon Kon
pa3nena/t 3iyeme IIpoBepsieMblid 3JIEMEHT COIEPKAHUS
eMblI HTA

3.4 OJIEKTPOMATHUTHAA UHAYKIOUA

IToTok BEKTOpa MarHUTHOU

341 |HHAYKIAM: ®=BnS=BScosa®=BnS=BScosa

3.4.2 SIBiieHnE AIEKTpOMarHuTHOM MHAYKIMU. DJ]C MHIYyKIIUN

343 3aKOH AJEKTPOMarHuTHOW HHAyKIuu Papanes:

OJIC uHAYKIMH B IPSIMOM ITPOBOAHUKE JJIMHOM 1,
JBHOKYIIIEMCS cO cKopocTthio VIV (vLI[IIL)(vL])
3.4.4 | B omnopogHoMm marautHOM moje B: | Eil =Blvcosal Ei
| =Blvcosa.

, TIIe 0L — yroJl MEeKJ1y BeKTopoM B 1 HOopManibio nl N K
TUTOCKOCTH, B KOTOPOH Jiexar BekTopbl 1 luviluv ;
ecam 101 0 OBOB,uvlv 1o | Eil =Blv| Eil =Blv

3.4.5 | IIpasuno Jlenna

NuanyktuBHOCTh: L=®IL=ID , uiu ® = LI.
3.4.6 | Camounnykuusa. JIC caMOUHTyKIIUU:

34.7 DHeprusi MAarHUTHOTO TOJIS KATYLIKH C
o tokom: WL=LI22WL=2LI2

3.5 OJIEKTPOMATHUTHBIE KOJIEBAHUMA 1 BOJIHBI

Konebarenbublit KOHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE
KOJIeOaHMs B UI€AJIbHOM KOJ1e0aTeIbHOM KOHTYpE:

3.5.1 | ®opmyna Tomcona: T=2nL.CT=2zLC ,

otkyna ®=2nT=1LCw=T27=LCL1.

CBs13b aMILIUTY Il 3apsijia KOHIEHCaTopa ¢ aMIUIATY 0
CHJIBI TOKA IPH CBOOOHBIX 3JIEKTPOMArHUTHBIX
KOJIEOAHUSX B MI€aTbHOM KOJIEOAaTEIbHOM KOHTYPE:




Kon Kon
pa3nena/t 3iyeme IIpoBepsieMblid 3JIEMEHT COIEPKAHUS
eMblI HTA

3aK0H COXpaHEHMs SHEPTHH B HICATEHOM K0JIe0aTeTbHOM

359 |KOHTYpE:

3.5.3 | BeiHyX/IeHHBIC 2JICKTPOMarHUTHBIC KosieOaHus. Pe3oHanc

IIepemennsiit Tok. IIpon3BoacTso, nepenaya u
3.5.4 | moTpebiieHne MEeKTPUIECKON YHEPTHH

CBoiicTBa 21€KTPOMAarHUTHBIX BOJIH. B3auMHas opueHTarus
3.5.5 | BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE B
Bakyyme: E[/[IBUJ[Ic[IELBLcC

356 [[Ixana aneKTpoMarHuTHbIX BOJIH. [IpumeneHne
o AJIEKTPOMATHUTHBIX BOJH B TEXHHUKE U OBITY

3.6 OIITUKA

36.1 [IpssmonuHEHOE pacpocTpaHeHUEe CBETa B OJHOPOIHOM
o cpene. Toueunslit ucrounuk. Jlyd ceera

3aKOHbI OTpaXKEeHUS CBeTa. 0=Pa=p
3.6.2

3.6.3 | IlocTpoenune n300pakeHuii B MIOCKOM 3epKajie

3aKOHBI IPEJIOMJICHHS CBETA.
[Ipenomnenue cBeta: nlsina=n2sinP.nlsino=n2sinp. .
AOGCOIOTHBIN MTOKa3aTelNb MPEJIoMIICHU: nabc=cvnadbc=VC

OTHOCHUTENbHBIN TTOKA3aTelb
36.4 |TPETOMICHHS: notH=n2nl=v1v2nota=nln2=v2v1 .

XoJ1 Ty4er B IpU3ME.
CoOTHOIIIEHHE YaCTOT U COOTHOIIEHUE IJIUH BOJIH MPHU

nepexoe MOHOXPOMATUYECKOTO CBETA Yepe3 rpaHully
pazziena IByX ONTHUYECKHUX CPE:

365 [TonHOE BHYTpEHHEE OTPAXKEHUE.
o [MpenenbHbIi yro NOJIHOTO BHYTPEHHETO
otpakeHust: Sinorp=Inota=n2nlSinonp=notal=nln2

CO6I/IpaIOH_II/I€ H paCcCCUBarOreC JINH3bI. Tonkas nuH3a.

3.6.6 | ®okycHOE pacCTOSIHHE W ONITUYECKAsT CHJIa TOHKOM
aun3bl: D=1FD=F1




Kon

Kon

pasgenaa/r 3Jjeme

€MbI

HTa

IIpoBepsieMblil 3JIEMEHT COAECPKAHUA

3.6.7

®opmyina Tonkoit mua3el:  1d+1f=1Fd1+f1=F1
VBeanuenne, naBaemoe auu3oii: ['=hH=| f| d['=Hh=d| f]

B ciyuae pacceuBaronien JIMH3BI:

3.6.8

D<0==1D>0,D<0=+=D1>0,

I'=hH=| f| d<1I'=Hh=d| f| <1

Xona Jy4da, IpOILIEIIEro JIMH3Y MO MPOU3BOJIbHBIM YIIIOM

K €€ raBHOM ontuyeckoi ocu. [locTpoenne n3o0paxkeHuii

TOYKHU M OTpE3Ka NPSIMOU B COOMPAIOIINX U PACCEUBAIOILINX
JMH3aX U UX CUCTEMaxX

3.6.9

doroarnmnapaT Kak ONTHYECKU mpuodop. I'na3 kax
ONTUYECKAs CUCTEMA

3.6.

Nurepdepenuus ceera. KorepeHTHbIE UCTOUYHUKH. Y CIIOBUS
Ha0II0AEHUS MAKCUMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CUH(a3HbIX
KOI'€PEHTHBIX HCTOYHUKOB:

3.6.11

Hudpakuus cseta. Judpakuronnas pemérka. YcioBue
HaAOJI0ICHH S TJIABHBIX MAKCUMYMOB MPU HOPMAJIbHOM
naJeHUM MOHOXPOMAaTHUYECKOIO CBETA C JJIMHOM BOJIHBI A
Ha peméTKy ¢ nepuoaoM d:
dsingm=mA,m=0,+/—1,+/-2,+/-3,...dsingm
=mA,m=0,+/—1,+/-2,+/-3,...

3.6.12

Jucnepcus cBera

KBAHTOBA ®OU3NKA

KOPITY CKYJIIPHO-BOJIHOBOM 1Y AJIMU3M

4.1.1

I'unore3a M. [1nanka o kBanTtax. ®opmymna [Inanka: E = hv

4.1.2

®dotonsl. Dueprus Gorona: E=hv=hcA=pcE=hv=4hc=pc.
Nmnynbe potona: p=Ec=hvc=hAp=cE=chv=1k

4.1.3

dororpdext. Onbitel A.I'. CtoneToBa. 3aKOHBI

doTtorddexra

4.1.4

VYpaBaenue DitHiTeitHa 111 hoTodddexTa:
Edorona=ABbeixoga+Exkuamax,Edorona




Kon Kon
pa3nena/t 3iyeme IIpoBepsieMblid 3JIEMEHT COIEPKAHUS
eMbl HTA
=ABbIxoga+Exuamax,
rine , Eborona=hv=hcA,Edorona=hv=4kc,
Asbixona=hvkp=hcikpAbixona=hvikp=1xkphc
Exnamax=mv2max2=eU3zanExnamax=2mv2max=eUszan
JlaBiieHuE cBeTa.
415 JlaBieHue cBeTa Ha MOJHOCTHIO OTPAKAIOIILYIO
MOBEPXHOCTH U Ha MOJHOCTHIO MOTJIOMIAIOIIYIO
MOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [limaneTapHas MOJielIb aTOMa
[Toctynatel bopa. M3nydenue u noriomieHre GoTOHOB IIPH
Nepexo/ie aToMa ¢ OJIHOTO YPOBHS SHEPTUU HA JPYTOM:
4.2.2
JlnHenyaTeie CIEKTPHI.
CriexTp ypOBHEH HEPTUM aTOMa BOJOPO/IA:
4.2.3
4.3 OU3MKA ATOMHOI'O AJIPA
431 Hyxnonnas monens sigpa I'eiizenOepra — iBanenko. 3apsia
o sapa. MaccoBoe uncio sapa. M30Tomns
PannoakTUBHOCTS.
Annda-pacnan:
bera-pacnan.
DJNIeKTPOHHBIN B-pacna;
4.3.2
[Tozurponnsiii B-pacna:
I'amma-n3nyuenue
3akoH pagunoaktuBHOro pacmnama: N(t)=NOx 2—tTN(t)=NO
* 2T-1 .
4.3.3
[TycTh M — Macca paiuOaKTUBHOTO BEIIECTBA.
Torma m(t)=m0x 2—tTm(t)=m0x* 2T—t




Kon Kon
pa3nena/t 3iyeme IIpoBepsieMblid 3JIEMEHT COIEPKAHUS
eMblI HTAa

| | 4.3.4 | Anepnsie peakiuu. JleneHue u CHHTE3 sSEP

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MHPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA

» dusuka; 10 knacc. yrioybonenHoe ooydenune KacesnoB B.A. O61miecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIMOHEpHOE 00IIIECTBO
«M3parensctBO «lIpocBenieHne»

» dusuka; 11 knace. yrnmybnennoe odyuenue KacesinoB B.A. O6miecTBo ¢
OTrpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0011IECTBO
«M3parensctBO «IIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

®uzuka. 10 k1. Yrinyonennsiii ypoBenb. Meroauueckoe nocoodue / N.I'. Bnacosa,
B. A. KacesaHoB.

®dusuka. [{unaktuaeckue matepuansl. 10 kinacc(aBropsl:A. E. Mapos, E. A.
Mapon).

®wuzuka. 11 k1. Yroyonennsiii ypoBenb. Mertoauueckoe nocodue / N.I'.
Bmacona, B. A. KacbsaH0B.

®dusuka. unaktudyeckue matepuaisl. 11 kimacc(aBTopel:A. E. Mapos, E. A.

Mapon).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://lesson.edu.ru/03/10

https://resh.edu.ru/subject/28/
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