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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o gu3rke Ha ypOBHE CpPEIHEro 001ero oopazoBaHuUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHUHM M TpeOOBaHUN K pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbl, MPEICTABICHHBIX B
OI'OC COO, a Takxe ¢ yd€roM (enepanpbHO paboyeil mporpammbl
BocnuTtanuss MW KoHuenuuum mnpenojgaBaHuss Y4eOHOro IpeaMeTa
«Dduzuka» B 00pa3oBaTelbHBIX opraHuzamusax Poccuiickoit denepanuu,
pean3yIoUX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[IporpaMmma mo ¢Qusuke ompenenser 00sA3aTeIbHOE MNPEIMETHOE
COZIEpKaHUE, YCTAHABIMBAECT PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTD
U3y4eHUs TEM U  pa3felioB y4eOHOro mpeamera ¢ YYETOM
MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKH Yy4eOHOro
mpolecca, BO3pPAacTHBIX OcoOeHHOCTel oOyuatomuxcs. [Iporpamma 1o
¢busuke MaéT mpeAcCTaBlIEHUE O LENsIX, COJACp)KaHUM, OOIIeH cTpaTeruu
0OyueHus1, BOCIIUTAHUS U PA3BUTHUS O0YUaIOUIUXCS CPENCTBAMU yUE€OHOTO
npeameta «Pu3uka» Ha yriayOiaEHHOM YpOBHE.

N3yuenne kypca GU3MKHA yIIIyOJIEHHOTO YPOBHS TIO3BOJISET
peann3oBaTh 3a7a4yd Mpo(GEeCCUOHATHHOW OpUEHTAINH, HANpaBlIeHO Ha
CO3JaHUE YCIOBHM JUIsl MPOSIBICHUS CBOMX MHTEIUIEKTYalIbHBIX W
TBOPUECKUX  CIOCOOHOCTEM  KaXIbIM  OOy4arouumcsi,  KOTOpbIE
HEOOXOMUMBI JJIi  MPOJOJDKEHUS 00pa3oBaHMsS B OpraHU3aLUAX
poeCCHOHATEHOTO 00pa30BaHUS 0 PA3IMYHBIM (DU3UKO-TEXHHUECCKUM
Y MH)XEHEPHBIM CIIEHHUATIBbHOCTSIM.

B nporpamme no ¢pusuke onpenensroTcs miaHupyeMble pe3ylbTaThl
OCBOEHHUSI Kypca (PU3MKM Ha YPOBHE CpEAHEr0 OOIIEro 0Opa30BaHUAL:
JUYHOCTHBIE, METANIPEIMETHBIE, TPEAMETHBIE (HA YTITyOJIEHHOM YPOBHE).
Hay4HO-MeTO107I0rn4ecKoil OCHOBOM il pa3padOTKu TpeOOBaHMI K
JUYHOCTHBIM,  METAllpEAMETHBIM M  IIPEAMETHBIM  pe3yJbTaTaM
00y4aroluxcsl, OCBOMBIIUX MPOrpaMMy MO (PU3HUKE HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl HAa YIIIyOJIEHHOM YpOBHE, SBIIIETCS CHCTEMHO-
NEeSATENbHOCTHBIN NOIXO/I.

[IporpamMma no pu3MKe BKITIOYAECT:

IUIaHUpYEMbIE  pe3yJIbTaThl  OCBOGHHA Kypca (U3UKHM  Ha
yriIyOJEHHOM YpOBHE, B TOM YHUCIE MPEIMETHBIE PE3YyJbTaThl [0 TOAaM
o0yueHus;

coJiep>kanue yueOHoro npeameta « Ou3uka» mo rogam o0ydeHHs..



[IporpamMma 1o ¢u3nuKe UMEET MPUMEPHBIN XapaKTep U MOXKET ObITh
UCIIONIb30BaHA YYHUTEISIMU (U3HUKHU JUJIsI COCTABJICHHUA CBOMX pPabOuMxX
IPOTrPaMM.

[Iporpamma 1o ¢u3MKEe HE CKOBBIBAET TBOPYECKYIO HHHUIIMATHUBY
YUYUTEIEN U NPEAOCTABIAET BO3MOKHOCTH JUI pEAM3alUN Pa3JIMYHbBIX
METOJIMYECKUX TOAXOA0B K MPErnojaBaHui0 (U3UKH Ha YIIIyOJIEHHOM
YpOBHE TpU YCIOBHUH COXpaHEHHUsS O0S3aTENbHONW YacTH COJCpKaHUS
Kypca.

du3rka Kak Hayka o0 HanboJiee 00IIMX 3aKOHAX TPUPObI, BEICTYIIAS
B KauecTBE Y4eOHOTO MpeMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIA BKIIA]
B cHCTEeMy 3HaHUU 00 okpyxaromeM mupe. IKonbHBINH Kype (QU3HKH —
CUCTEMOOOPa3yIOUIU sl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB,
MIOCKOJIBKY (PU3WYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJICHUM,
U3y4yaeMbIX XHMHUEH, Ouosiorumed, ¢usuyecko reorpaduei U
acTpoHoMued. Mcrmonb30BaHWe M aKTUBHOE MPUMEHEHHE (PU3NYECKUX
3HaHUU OMpEAeNuIO XapakTep M OypHOE pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTHM B cdepe DHEepPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA,
NOJIyYEHHsS] HOBBIX MaTEpPUAlOB C 3aJaHHBIMU CBoWicTBaMu. M3ydeHue
(GU3MKM BHOCUT OCHOBHOW BKJIaJl B (OpMUpOBaHHE €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa oOydaromerocs, B (QOpMHUpOBAHUE YMEHUI
MPUMEHSTh HAayYHBIA METOJ MO3HAHUS MPH BHIMOIHECHUH UMH y4eOHBIX
HUCCIICJOBAaHUM.

B ocHoBy kypca ¢pu3uku Ha ypoBHE CpeHEro oo1ero oopa3oBaHus
MOJIOKEH PSAI UJIEH, KOTOPhIE MOKHO PacCMATPUBATh KAaK MPUHIIMIIBI €T0
ITOCTPOCHUSI.

Hoea wuyenocmunocmu. B COOTBETCTBUH C HEW KypC SIBISETCA
JIOTUYECKN 3aBEPLIEHHBIM, OH COJACPKUT MaTepHal M3 BCEX pa3AeiioB
(Gbu3MKHM, BKIIOYAET KAaK BOMPOCHl KIACCHUYECKOM, TaK U COBPEMEHHOM
bu3uKu.

Hoen zenepanuzayuu. B cOOTBETCTBMM C HEW MaTepuan Kypca
¢bu3uku o0beAMHEH BOKpYT (u3Mveckux Teopuil. Bemymum B Kypce
ABysieTCsl (POPMUPOBAHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTEpHH, BELIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peamnsanuss  NPEANnosiaract
UCIOJIb30BaHUE T'YMAaHMTAPHOTO TMOTeHIWanda (U3UYECKOM HayKw,
OCMBICJICHUE CBSI3U Pa3BUTHs (PU3UKU C pa3BUTHUEM OOLIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U IKOJIOTMUYECKUMU ITPoOIeMaMHu.



Hoen npuxknaonoit nanpagnennocmu. Kypc pusuku yriyOaéHHOTO
YPOBHSI MPEANOJAraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TE€XHUYECKUX U
TEXHOJIOTHUECKUX MPUIOKEHUNH H3YYEHHBIX Teopuil U 3akoHOB. llpu
ATOM paccMaTpPUBAIOTCA Ha YPOBHE OONIMX TNPEACTAaBICHUNA U
COBPEMEHHBIE TEXHUYECKUE YCTPOIMCTBA, U TEXHOJIOTUH.

Hoea 3Ixonozuzayuu  peanusyercsi TOCPEACTBOM  BBEICHUSA
AJIEMEHTOB COJEPAHUsS, MOCBIIIEHHBIX SKOJOTMYECKUM IpodiemMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTUEM TEXHHUKHU U TEXHOJIOTHH,
a Takke 00CyX AeHHUS MPOoOJIeM PALMOHATBLHOTO MPUPOIONOIb30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

OcBoenune conaepkaHusi TPOrpaMMbl 1O (U3HKE JODKHO OBITH
MOCTPOEHO Ha MPUHIMUIIAX CHUCTEMHO-AESITENIbHOCTHOTO moaxona. s
Gu3MKK pean3anusi dTUX MPUHIHUIIOB 0a3upyeTcs Ha MCHOJIb30BAHUU
CaMOCTOATENILHOTO  JKCIEPUMEHTa KaK IOCTOSHHO JIEMCTBYIOIIETO
dakTopa yuebHoro nporecca. s yramyOiaEHHOTO YPOBHS — 3TO CUCTEMA
CaMOCTOATENIbHOIO  YYEHUYECKOTO  SKCHEPUMEHTA,  BKIFOYAIOIIETO
(pOoHTANIbHBIE YUYEHUUYECKHE OMbITHI MpPU M3yYEHUH HOBOI'O MaTepuarna,
nabopaTopHble pabOThI U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI JBa
crocoba peanu3anuu (U3NUECKOro MpakTUKyma. B mepBom ciydae
MPAKTUKyM TpoBoautTcs nubo B koHme 10 m 11 kmaccos, nubo mocie
IIEPBOTO U BTOPOTO MOJYTOAWM B KAXJOM M3 ITUX KiaccoB. Bropou
Croco0 — 3TO MHTErpalus padoT MPaKTUKyMa B CUCTEMY JIaOOPAaTOPHBIX
paboT, KOTOpbIE MPOBOAATCS B Mpoliecce u3ydeHus pasnena (temsl). [pu
3TOM TMOjA paboTaMu MPAKTUKyMa TOHHUMAETCS CaMOCTOSTENIbHOE
UCCJIEI0BAHNE, KOTOPOE MPOBOAMTCS IO PYKOBOACTBY CBEPHYTOTO,
00001IEHHOTO0 BUAa 6€3 MOIIaroBo HHCTPYKITUH.

B mporpamme no ¢usuke cucreMa y4EHHYECKOrO JKCIIEPUMEHTA,
7ab0paTOpHBIX pabOT M MPaKTUKyMa MPEJCTaBICHA €IUHBIM MEPEUHEM.
BriOop TemaTuku sl 3TUX BUJOB YUYEHHUECKUX IMPAKTUYECKUX PadoT
OCYUIECTBJISICTCS yYaCTHUKaMU 00pa30BaTeIbLHOTO IpOlecca UCXOJs U3
OCOOEHHOCTEW MMOYypOYHOro IIJIAHUPOBAHUS M OCHAIICHHUS KaOuHeTa
¢usuku. Ilpm sTomM oOecreunBaeTcss OBJAJIEHUE OOYYaAIOIIUMHUCS
YMEHUSIMU MPOBOJUTH MPSAMBIE U KOCBEHHBIE U3MEPEHUSI, UCCICTOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIMYMH U MOCTAHOBKY OMBITOB MO MPOBEPKE
PEJI0KEHHBIX TUIIOTES.

bonbmioe  BHHMMaHMe — yAeNseTCA  PEIICHHIO  pPAaCUYETHBIX U
KaueCTBEHHbIX 3a7ad. [Ipu 3TOM 11l pacu€THBIX 3a/1ad TPUOPUTETOM
SBJISIIOTCSL 3a/1adydl C SIBHO 3aJaHHON W HESBHO 3aJaHHON (U3MUecKOon



MOJIETIbIO,  TO3BOJISIOLIME  MPUMEHSATh  HM3YyYEHHBIE  3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaK U HHTETPUPYS
NpUMEHEHUE 3HAHUM W3 Pa3HBIX pa3leioB. [l KauecTBEHHBIX 3ajad
OPUOPUTETOM  SIBJISIIOTCA  3allaHusi Ha  OObsICHEHUE/TIpEeACKa3aHue
npoTeKkaHus GU3NYECKUX SIBICHUN U MPOIIECCOB B OKPY)KAIOIIEH KU3HHU,
TpeOyromme BbhIOOpa (HU3MUECKOW MOAENTH AJi CUTyallMd TPAKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu ®I'OC COO k maTepHalibHO-
TEXHUYECKOMY OOecneyeHuro ydeOHOro mpouecca Kype (U3UKU
yriyOJNEHHOTO YpOBHST HAa YPOBHE CpEaHEro oOImero o0pa3oBaHUs
JIOJDKEH M3y4yaThCsl B YCJIOBUAX IMpeIMeTHOro kabmHera. B kaOuuete
(U3MKU JTOJHKHO OBITH HEOOXOAMMOE JTabopaTopHOE O00OPYIOBAaHHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MPOTpaMMe 1Mo (PU3UKE YUEHHUUECKUX OIBITOB,
nabopaTopHBIX pabOT U pabOT MPAKTUKYMa, a TAaKXKe IEMOHCTPAIMOHHOE
000pynoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHuE (POPMHUPYETCS] B COOTBETCTBUU
C TMPUHLMUIIOM MHUHHUMAIBHOM JIOCTATOYHOCTH M  OOecredyrBaeT
MIOCTAHOBKY TEPEYUCICHHBIX B IMporpamMme MO0 (QU3HKE KIIOUYEBbIX
JEMOHCTpALUA JUIsI UCCIEOBAaHUSI U3Y4YaeMbIX SIBICHUN M MPOIECCOB,
SMOUPUYECKUX U  (YyHIAAMEHTAJIbHBIX 3aKOHOB, HUX TEXHHYECKUX
IIPUMEHEHUN.

JlabopaTopHoe oOOpynOBaHUE JUISI YYEHUYECKUX MPaKTUYECKHUX
pabor ¢dopmupyercs B BHJAE€ TEMAaTUYECKHMX KOMIUIEKTOB U
oOecrnieunBaeTcs B pacuy€re OJHOTO KOMIUIEKTa Ha JIBYX OOydYarolIUXCs.
Temaruueckne KOMIUIEKTHI JIA0OPATOPHOTO 0OOPYIOBAHUS TOJKHBI OBITH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX U HU(PPOBBIX
npuOOpOB, a TaKKe KOMIIBIOTEPHBIX H3MEPHUTENIbHBIX CHUCTEM B BHUJEC
1U(POBBIX TaOOPATOPUIA.

OCHOBHBIMHU IENISIMA H3y4eHUs (U3UKH B 00meM oOpa3oBaHHUH
SBJISIFOTCSL:

dbopMHUpoBaHHE UWHTEpeca U CTPEMIJICHHS OOydarlomuxcs K
HAy4YHOMY HW3YYEHHUIO MPUPOJbI, Pa3BUTHE HX HHTEIUICKTYaIbHBIX H
TBOPUYECKUX CTIOCOOHOCTEI;

pa3BUTHE TPEIACTABICHUA O HAy4YHOM METOAE T[O3HAaHUSA U
(GbopMHUpOBaHUE HCCIEAOBATEIBCKOTO OTHOILIEHUS K OKPY>KaIOIIUM
SBJICHUSIM;



dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KAaK  pe3yJibTara
M3Y4YCHUST OCHOB CTPOCHUS MaTtepud U (PyHIaMEHTAJIbHBIX 3aKOHOB
(bu3ukwy;

dbopMUpOBaHHEe YMEHHUU OOBSCHATH SIBICHHUS C WCIOIH30BAaHHUEM
(bU3UYEeCKUX 3HAHUW U HAyYHBIX JJOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUA O POMU (UIWKU IJIs PA3BUTHS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TIPEJCTABICHWHA O BO3MOXHBIX cdepax Oymymiei
po(heCCUOHATTLHOM e TEIILHOCTH, CBSI3aHHBIX C (PU3UKOM, TIOJITOTOBKA K
TanbHEHIIeMy 00y4eHHUIO B 3TOM HATPaBIICHUH.

JlocTkeHne ITHX Ieliell 00ecTeunBaeTCsl PEIICHUEM CIICTYIOIINX
3aja4 B MPOIlecCce U3yUeHUs Kypca PU3UKHA Ha YPOBHE CPEIHETO OOIIETOo

00pa3oBaHUs:
NpuOOpETeHUE CHUCTeMbl 3HaHMM 00 o0mux  Qu3nUecKux
3aKOHOMEPHOCTSIX,  3aKOHAaX,  TEOpWAX,  BKIOYas  MEXaHUKY,

MOJICKYJSIpHYIO  (DU3HKY, SJICKTPOAMHAMUKY, KBAHTOBYIO (HU3UKY H
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHUpoOBaHUE YMEHUN TPUMEHSATH TEOPETUYECKHE 3HAHUS IS
oObsiCHeHHsI (U3MYECKUX SBJICHUM B TPUPOAE U A TMPUHATHS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUS PA3TUYHBIX 33734 C SBHO 3a/JaHHOMN
¢bu3MYecKo MOJENblo, 3ajad, MO0JPa3yMEBAIOIIMX CAaMOCTOSTEIbLHOE
co3fgaHue (QU3NYECKOW MOJIENH, aJIeKBATHOM YCIOBHSIM 3aJadyd, B TOM
qrclie 3a7a4 HHXEHEPHOTO XapaKTepa;

MOHUMaHUWE (PU3NYECKUX OCHOB W  TPHUHIIAIIOB  JEHCTBHS
TEXHUYECKUX YCTPOUCTB M TEXHOJOTUYECKHUX MPOIECCOB, X BIUSHUS Ha
OKPYXKAIOIIYIO CPENY;

OBJIAJICHHE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUSA H
MpOBeACHNUS (DU3NYCCKUX DKCICPUMEHTOB, aHAIM3a W HHTEPIIPETAIIUN
uH(pOpMaIK, ONIPEICIICHUS TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTATA;

CO3JaHMEe  YCIOBUM  JUIsl  pa3BUTUA  YMEHUH  MPOEKTHO-
UCCJIeI0BATENHCKOM, TBOPUECKON e TEIbHOCTH;

pasBuTHE WHTEpeca K chepaM mpodeCCHOHATBHOU AESITEIHHOCTH,
CBSI3aHHOU ¢ (PU3UKOM.

B coorBerctBuun ¢ TtpeboBanusimu DPI'OC COO yroyOnéHHBIHN
ypOBEHb M3y4eHHs yuyeOHOoro npeameta «Dusuka» Ha ypoBHE CpeAHETO
obmiero oOpa3oBaHUs BbIOHMpaeTCs OOYYAIONTUMUCS, TUIAHUPYIOIIUMU



MIPOJIOJDKEHNE 00pa30BaHUs IO CIEIUATBLHOCTAM (PU3UKO-TEXHUIECKOTO
npodus.

Ha uzydenue pusuku (yriryOaEHHBIN yPOBEHB) HA YPOBHE CPEIHETO
obmiero oopazoBanus orpoautcs 340 gacos: B 10 kmacce — 170 gacoB (5
4acoB B Hejelnto), B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraemselii B mporpamme 1mo ¢u3MKe MepedeHb J1adopaTOPHBIX
U TIPAKTUYECKUX PadOT SBISCTCS PEKOMEHIOBAaHHBIM, YUHUTEIb JENIacT
BBIOOpD TMpOBEACHUS JIA0OPAaTOPHBIX pPabOT M ONBITOB C YYETOM
UHAMBUYabHBIX 0COOCHHOCTEN 00yYarOIINXCS.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. HayuyHblii MeTO MO3HAHUSA NPUPOIBLI.

®uzuka — ¢yHIAaMEeHTalIbHAs Hayka o mpupoze. Hayunbiii meron
MO3HAHUS U METO/Ibl UCCIIEIOBAHUS (PUBMUYECKUX SIBJIICHUIA.

OKCIEpUMEHT ¢ Teopus B TMPOILECCE TMO3HAHUS MPUPOJIBIL.
Habmoienue u SKCiepuMeHT B PU3UKE.

Cnocobbl  u3MepeHus (GU3MYECKUX BEJIMYMH (AHAJIOTOBBIE H
u(pOBbIE U3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE JATYMKOBBIC
CHCTEMBI).

[TorpemHocTn W3MepeHuit (pu3ndecKkux BeduduH (aOCOTIOTHAS H
OTHOCUTEJIbHAs).

MoaenupoBaHue bu3znYecKux SABJICHUN U IPOLIECCOB
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPJIOE TENO, UACATbHAS HKUIAKOCTD,
uJeanbHbId Ta3, TOYEUHbIA 3apsa). ['unoreza. DuU3MYECKHUI 3aKOH,
TPaHUIbI €r0 MPUMEHUMOCTH. Du3nueckas Teopusl.

Pons u Mecto pusuku B (popMUpPOBaHMM COBPEMEHHON HAyYHOM
KApTUHBI MUPA, B IPAKTUYECKON IEATEIIBHOCTH JIFOAEH.

Yuenuueckuii IKCnepumeHnm, aabopamopnvle  padomol,
HPAKMUKYM.

N3mepeHue cuiibl TOKa U HANPSDKEHUS B IEMU MOCTOSHHOTO TOKa
U MIOMOIIM AHAJIOTOBBIX U IIUPPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ IudpoBoil nadoparopueir mo ¢usuke. [Ipumeps
U3MepeHusl (PU3WYECKUX BEIWMYMH TIPH  TOMOIINM  KOMITBIOTEPHBIX
JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO
nBwxennsa. Cucrema oTcuéTa.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKHU.

Pannyc-BekTop MarepuanbHOW TOYKH, €ro MNpPOEKUUH Ha OCH
CUCTEMBI KOOpAUHAT. TpaeKkTopusi.

[lepemenienne, CKOpoCTh (CpelHsiE CKOPOCTb, MTHOBEHHAs
CKOpPOCTb) U YCKOPEHUE MaTepUaJbHON TOYKHU, MUX MPOCKIHUH HA OCH
cucrembl KoopauHat. ClioxkeHue MepeMelieHu U CI0KeHUE CKOPOCTEH.



PaBHOMEpHOE M pPAaBHOYCKOPEHHOE MPSMOJMHENHOE JBUKECHUE.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHHSI U MyTH MaTepHAIbHOU
TOYKH OT BPEMEHHU U UX rpaduKH.

CBoOoaHOE majzieHue. Y CKOpeHue CBOOOIHOro najeHus. JBrkeHue
Tena, OPOIIEHHOTO MOJ YIJIOM K TOPH30HTY. 3aBHUCHMOCTbh KOOPJAMHAT,
CKOPOCTH U YCKOPEHUSI MaTepUaIbHON TOYKU OT BPEMEHH U UX TPaPUKH.

KpusBonunennoe asrmxkeHue. [[BHKEHHE MATEPUAIBHOM TOYKH IO
OKpPY’KHOCTH. YTJoBasg W JHUHEHHas ckopocTh. llepuon u yacrora
oOpamienusi.  LleHTpocTpemutensHoe  (HOpMalbHOE),  KacaTeIbHOE
(TaHTeHIIMAILHOE) U MTOJIHOE YCKOPEHUE MaTEpUaIbHOM TOUKH.

TexHuyeckue yCTpOHMCTBA UM TEXHOJIOTMYECKUE  IIPOLIECCHI:
CIIUJIOMETP, IBUKEHUE CHAPSAIOB, LICIHbIC, IIECTEPEHYATHIE U PEMEHHBIC
nepenayn, CKOpOCTHBIE TU(THI.

Jemoncmpayuu.

Mopenp cucTeMbl  OTCYETA, WILTIOCTpAlUs KUHEMATHYECKUX
XapaKTEPUCTHUK JIBUKEHUS.

CriocoObl uccie10BaHUsl IBHXKCHHM.

Nnnmroctpanus mpenenbHOro Mepexona U U3MEPEHUE MTHOBEHHOM
CKOpOCTH.

[IpeoOpazoBanue NBUAKEHUN C UCTIOIb30BAHUEM MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

Ha6nronenue aBmxeHus Tena, OpOLIEHHOr0 O/ YTIIOM K TOPU30HTY
Y TOPU30HTAIBHO.

HamnpaBneHnue ckopocTy Py IBH>KEHHUH 110 OKPYKHOCTH.

[TpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEHHE MyTEW, TPACKTOPHUM, CKOPOCTEH IBHXKEHUS OJHOTO H
TOrO K€ T€JIa B PA3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit ~ sxkcnepumenm,  nadopamopuvie  padomul,
NPAKMUKYM.

N3ydyeHnne HEPAaBHOMEPHOIO [ABHKEHHUS C LEJIbK ONPEACIICHUS
MTHOBEHHOW CKOPOCTH.

N3mepeHne yckopeHUsT NpH NPSIMOJIMHENHOM PpPaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IIJIOCKOCTH.

HccnepoBanne  3aBUCUMOCTH  NYTH  OT  BPEMEHM  IIpH
PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHHs CBOOOJHOTO TMajeHusi (PEKOMEH0BaHO
UCII0Ib30BaHue 1P POBOIt TabopaTopun).



N3ydenune nBuxeHus tena, OpoIIeHHOro ropu3oHTansHo. [IpoBepka
TUIIOTE3bl O MOPSAMOW  MPOMOPUAOHAIBHOM  3aBUCHMOCTH  MEXKIY
JNATbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TENA.

N3ydenne HABWKEHHS TeNa MO OKPYXKHOCTH C ITOCTOSIHHOM IO
MOJYJIFO CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH MEPHOJAa OOpAIEHHS KOHUYECKOTO
MAasITHHKA OT €r0 MapaMeTPOB.

Tema 2. /lunamuxa.

IlepBbii 3akoH HproToHa. HMHepumagbHbIE CUCTEMBI OTCYETA.
[IpuHuun otHOcutenbHOCTH ['anmmnes. HewHepimanbHblE CHCTEMBI
oTcuéTa (ornpeaeracHue, IpuMephl).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepraibHON TOUYKHU.

Tpernii 3ak0H Hbpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh TPABUTAIMOHHOMN
Y UHEPTHOM MACCBI.

Cuna TsKeCTH. 3aBUCHUMOCTb YCKOPEHHUSI CBOOOJHOTO MaJCHUSI OT
BBICOTHI HaJl TTOBEPXHOCTBIO TUIAHETHI U OT TreorpauyecKod MIHUPOTHI.
JIBkeHue HeOeCHBIX Tel W UX CIyTHUKOB. 3akoHbl Kemnepa. Ilepsas
KOCMHYECKAS] CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, nBmxynierocs c
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe tpenuwe. Cuna TPEHHS CKOJBKEHUS U CUia
Tpenusi mokos. Koaddurmuent tpenus. Cuima CONpOTHUBICHUS TPU
JIBW)KEHUM Tejla B KUJKOCTH WM ras3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTENBHOTO JBUKECHHUS.

Hasnenue. ['mapocrarnueckoe aasinenue. Cuna Apxumena.

TexHuyeckue yCTpOHMCTBA UM TEXHOJIOTMYECKUE  IPOLIECCHI:
MOIINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue ABMKEHUs TN B MHEPLUHUAIBHBIX U HEMHEPIIUAIbHBIX
CUCTEMAaX OTCYETA.

[IprHIMI OTHOCHUTEIBHOCTH.

Kauenne naByX IWIMHIPOB WIM MIAPOB Pa3HOM MacChl C
OIMHAKOBBIM YCKOPEHUEM OTHOCHUTEIBHO HEWHEPLUHAIBHON CHUCTEMBI
OTCYETA.



CpaBHEHHE PABHOJAEWUCTBYIOIIEH NPHIOXKEHHBIX K TEIy CHII C
MIPOMU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHNE B MHEPLUAIBHON CUCTEME
OTCYETA.

PaBeHCTBO cHII, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMO/ICUCTBUSA TEIL.

N3mepenune macce 1o B3anMoAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U NaJCHUH.

LleHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CUII TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuit ~ sxkcnepumenm,  nadopamopuvie  padomui,
NPAKmMuKym.

N3mepenrie paBHOJIEWUCTBYIOIIEH CHJI MpU JABUKEHUM Opycka IO
HAKJIOHHOU TIJIOCKOCTH.

[IpoBepka rumnore3sbl 0 HE3ABUCUMOCTH BPEMEHHU JBUKEHUS Opycka
110 HAKJIOHHOM IIJIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €r0 MAaCCHhI.

HccnenoBaHue 3aBUCUMOCTH CWJ  YNPYTOCTH, BO3HUKAIOIIMX B
NPY>XUHE U pEe3UHOBOM 00pasiie, OT uxX JepopMaluu.

N3yuyenne OBUKEHUS CHCTEMBI  TEJ, CBSA3AHHBIX  HUTHIO,
NEePEKUHYTON uepes3 JErKuil OJI0K.

W3mepenne kodpduimeHTa TpeHUs MO BEIUYUHE YIIIOBOTO
koa¢puimenta 3aBucumMoctu Frp(N).

UccnenoBanue JBMXKEHUS Opycka IO HAKJIOHHOW IUIOCKOCTU C
nepeMeHHbIM KO3(P(PUIIMEHTOM TPEHUS.

N3yueHue ABMKEHUS Ipy3a Ha BAITy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAoe Teno. IlocTtymaTtenbHOEe M BpallaTeIbHOE
IBWKEHUE TBEPAOrO Teiaa. MOMEHT CUJIbI OTHOCUTEIIBHO OCU BPAILECHUS.
[Inedo cunbl. CrnokeHHE CUJl, MPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp
TSKECTH TeNa.

YcnoBus paBHOBECHS TBEPAOTO TEINA.

YcroitunBoe, HeycTOWYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHuyeckue yCTpoOWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
KPOHIITEWH, CTPOUTEIBHBIN KpaH, peléTyaThie KOHCTPYKIIUH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit  3xcnepumenm, - nadoopamopuvie  padombul,
NPAKmMuKym.



HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh
BpalICHUSI.

KoHcTpyrnpoBaHne KpOHIITENHOB U PAaCUYET CUIT YIIPYTOCTH.

N3ydenne yCTOMYMBOCTU TBEPAOrO TENA, MMEIOIIETO IUIOMAdb
OMOPBL

Tema 4. 3axonvt coxpanenusn ¢ MexaHuke.

NmMnynbc maTepuanbHOM TOYKH, CHCTEMbl MaTEPUAIbHBIX TOYEK.
IlenTp Macc cHCTEMBI MaTepUANbHBIX TOYEK. Teopema O JABUKECHHUU
LEHTpa Macc.

HNMiynbC cUITbl 1 K3MEHEHHUE UMITYJIbCa Tella.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBMXKEHUE.

MoMeHT wuMIlyibca MartepuaibHOM TOuku. IIpencraBienue o
COXpPaHEHUH MOMEHTA UMITYJIbCA B EHTPAIbHBIX MOJISX.

Pabota cunapl Ha MajqoM H Ha KOHEYHOM IE€PEMEUICHUMU.
['padmueckoe mpeacraBiaeHre pabOThI CUITHI.

MoniHOCTb CHJIBI.

Kunernueckass »sHeprusi MarepuaibHOW Touku. Teopema 00
W3MEHEHUH KUHETUYECKON SHEPTUH MaTEPUATBHON TOUKHU.

[loTeHnManbHble W HEMOTEHIHANIbHBIE CcHibl. [loTeHIManbHas
sHeprus. [loTeHmanpHas sHEpTUs yupyro neopMupoBaHHON MPY>KUHBI.
[ToreHumnanbHass >HEPrUs Telaa B OJAHOPOAHOM TPABUTALMOHHOM IIOJIE.
[ToreHumanbHass >HEPrusl Tela B TPABUTALMOHHOM IIOJIE OJHOPOJIHOIO
mapa (BHYTpY M BHE Miapa). Bropas kocMuueckasi CKOpocTb. TpeTbs
KOCMHYECKasi CKOPOCTb.

CBsi3b  pabOThl  HEMOTEHIMUAJIBHBIX CWJI €  HM3MEHEHHEM
MEXaHUYECKON IHEPTUH CUCTEMBI TENl. 3AKOH COXPAHEHUSI MEXAHUYECKON
SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBHeHnue bepHymm il uacanbHOM KUAKOCTH KakK CIIEICTBUE
3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.

TexHuyeckue yCTpoOWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
JBIDKCHUE PAKET, BOJAOMET, KONEP, MPYKUHHBIM MUCTONET, THMPOCKOII,
¢urypHoe kaTaHue Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE IBMXKEHUE.

N3mepeHnne MOIHOCTH CHJIBI.



N3MeHeHune 3Hepruu Telia Npy COBEPIICHUH PaOOTHI.

B3auMHbIe npeBpalieHuss KHHETUYECKON U MMOTCHIIMAIBHON YHEPr Ui
IIpU JACHUCTBUH HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Mpy CBOOOTHOM MaJCHUH.

Yuenuueckui IKCcnepumenm, Jnadopamopnvie  padomoi,
HPAKMUKYM.

N3mepenue umnyiibca Tejia no TOpMO3HOMY Ty TH.

N3mepenre cuibl TATW, CKOPOCTU MOJCIU BJICKTPOMOOWIS H
MOITHOCTH CHUJIbI TATH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI.

Hccnenosanune COXpaHECHUS HUMITYJIbCa npu yIpyrom
B3aUMOJICHCTBUU.

N3mMepeHne KHHETUYECKOM YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHUSI TMOTCHIHUAIbHON SHEPrUu MPYKUHBI C
paboTOM CUIIBI TPEHHS.

Onpenenenre pabOTHl CHUIBI TPEHHUS TPH JABWKCHUU Tejla IO
HAKJIIOHHOM TIJIOCKOCTH.

Paznen 3. MousiekyJasipHasi Gu3MKa ¥ TEPMOJAMHAMHUKA.

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYUECKOU Meopul.

OCHOBHBIE  TIOJIO)KEHHSI  MOJIEKYJSIPHO-KMHETUYECKOU  TEOPUH
(MKT), ux ombiTHOEe 060cHOBaHue. [{uddysus. bpoyHoBCcKOe ABMKEHUE.
XapakTep ABWKEHHMS W B3aWMOJICHCTBUS YacTHI] BellecTBa. Mopenu
CTPOCHHUS Ta30B, KUAKOCTEH W TBEPABIX TeN U OOBSICHEHUE CBOWCTB
BEIIECTBA HA OCHOBE J3TUX Mojeliel. Macca u pasMepbl MOJEKYJ
(atomoB). KonnuecTtBo BemectBa. [loctosiHaas ABorajpo.

TeroBoe paBHOBecue. TemrepaTypa U CHOCOObl €€ W3MEPEHHS.
[ITxana Temmeparyp Llenbcus.

Mogenbs uaeanbHOro ra3a B MOJICKYJISIPHO-KMHETUYECKOW TEOPUH:
YaCTHUIIBl Ta3a JIBUXKYTCSI XAaOTHUYECKHM W HE B3aWMOJICUCTBYIOT NIPYT C
IPYTOM.

['a30BbIE  3aKOHBI. YpaBHeHue MenpaeneeBa—KianelpoHa.
AbGcomoTHas Temrieparypa (mkana temmnepatyp KenbBuHa). 3akoH
Janerona. M30mponeccsl B uAeaIbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBIeHUE H30IMPOLIECCOB: H30TEpPMa,
u30xopa, n3o0oapa.

CBsi3p MEXIy [aBICHUEM W CpPEOHEW KUHETUYECKON HSHEprueiu
NOCTYNAaTEIbHOTO TEIUIOBOIO JBWKEHHUS MOJIEKYJ HJACAIBHOTO Ta3a



(OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUUYECKON TEOPUU MIECATBHOTO
rasa).

CBsi3p a0CONIOTHON Temmeparypbl TEPMOAMHAMUYECKON CUCTEMBI
CO CpeoHeld KHHETHYECKOW DHHEPrHeil MOCTYyNaTeIbHOrO TEIJIOBOTO
JIBUOKCHUS €€ YacTHULI.

TexHuyeckue yCTpOHMCTBA UM TEXHOJIOTMYECKUE  IIPOLIECCHI:
TEPMOMETP, OapoOMETp, MOTyUECHIUE HAHOMATEPUATIOB.

Jemoncmpayuu.

Monenu IBUKEHHUS YaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Bueoposnuk ¢ 3anuchi0 peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddy3us xuakocTei.

Mogaens onbita [lTepha.

[IpuTskeHUE MOJIEKYII.

Mopnenu KpuCTaJuIM4eCKUX PEMETOK.

Habmonenue u ncciaenoBaHuE U30MPOLIECCOB.

Yuenuueckuit  3xcnepumenm, - nadoopamopuvie  padombul,
NPAKMUKYM.

HccnenoBanne mpolecca yCTAaHOBJIEHUS TEIIOBOTO PAaBHOBECHS
P TEIIOOOMEHE MEKy ropsiueid U XOJI0IHON BOJOK.

N3yuenne MU30TEPMHUYECKOTO nporecca (pEKOMEH1I0BaHO
UCII0JIb30BaHue 1P poBOIt TabopaTopun).

N3ydenne n30X0opHOro nporuecca.

Nzydenne n3obapHOro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mauiunwl.

Tepmonunamuueckast (Tl) cucrema. 3agaHue BHENIHUX YCJIOBHIMA
JUISl TEPMOJMHAMUYECKOU CUCTEMBI. BHENTHME N BHYTPEHHUE ITAPAMETPBHI.
[TapameTpbl TEPMOAMHAMMYECKOM CHCTEMBI KaK CpPEJHUE 3HAYECHUS
BEJIMYMH, ONUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nHauano tepmoarnHamMuku. CaMmonpon3BOIbHAS PENAKCALIS
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens naeanbHOro ra3a B TEpPMOJAMHAMUKE — CUCTEMA YPABHEHHM:
ypaBHeHuEe MenaeneeBa—KianeipoHa M BBIpaXKEHUE U1 BHYTPECHHEMN
SHEPruu. Y CIOBUS NPUMEHUMOCTH 3TOM MOJEIH: HU3KAasd KOHUEHTPaLHUs
YacTHLl, BBICOKHE TeMIEpaTypbl. BeipaxkeHue AJisi BHYyTPEHHEN >HEPTrUH
OJIHOATOMHOTO UJICAJIbHOTO Ta3a.

KBa3ucratnueckue u HeCTaTHYECKUE MTPOLECCHI.



DneMeHTapHas paboTa B TepMOJIMHAMUKE. Beranucienne paboTsl 1o
rpaduKy mporecca Ha pV-auarpamme.

Teruonepenadya kak crnoco0 U3MEHEHUS BHYTPEHHEW SHEpPruu
TEPMOJIMHAMHYECKON CUCTEMBI 0e3 coBepuieHusi padotbl. KoHBekuus,
TEIJIONPOBOAHOCTb, U3ITyUYCHHE.

KommnuectBo temnorel. Tenno€MkocTh Tena. Y IenpHass U MOJISIpHAsS
TEIUIOEMKOCTH BeEIIeCTBA. YpaBHeHME Maiiepa. YnaenpHas Temiora
cropaHusi TorjimBa. Pacy€r koinMyecTBa TEIUIOTHI MPHU TeIIoNepenaye.
[Tonsrue 00 aguabaTHOM IpoIiecce.

IlepBblii  3aKOH  TEpMOAMHAMHMKH. BHYTpeHHss  sHeprus.
KonnuecTtBo TemnoTsl u paboTa Kak MeEpbl W3MEHEHHsS BHYTpPEHHEH
SHEPTrUU TEPMOJIMHAMUYECKOU CUCTEMBI.

Bropoif 3akoH TepMOAMHAMUKH JJiI PABHOBECHBIX IPOIIECCOB:
4yepe3 3aJJaHHOE PaBHOBECHOE COCTOSTHUE TEPMOJMHAMUYECKON CUCTEMBbI
MIPOXOJINT SIUHCTBEHHAS anuabaTta. AOCOIIOTHAS TeMITepaTypa.

BTopo#i 3aKOH TEpMOJVMHAMHUKH i1 HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIUIOTy OT 0Oojiee XOJOJHOTO Tena K Oosee
HarpeToMmy 0e3 komneHcanuu (Kmnaysuyc). HeobpatumocTs mpUpOIHBIX
POLIECCOB.

[TpuHuune! gevictus TertoBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKHE aCIMEKThl MCMOJIb30BAHMS TEIUJIOBBIX JBUTATENCH.
TeruoBoe 3arpsi3HEHNE OKPYKAIOIICH CpeIbl.

TexHuyeckue yCTpOHMCTBA UM TEXHOJIOTMYECKUE  IIPOLIECCHI:
XOJIOWIbHUK, KOHAUIIMOHED, TU3EIbHBIM U KapOIOPaTOPHBIN JBUTATENH,
napoBasi TypOWHA, MOJYyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTHUIU3ALMS
«TETUTOBBIX» OTXO/IOB C MCMOJIb30BAHUEM TEINIOBOTO HACOCA, YTUIN3ALIHS
OMOOpPraHMYECKOro  TOIUIMBA Ui  BBIPA0OTKH  «TEIJIOBOW» U
AIEKTPOIHEPIHH.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadbaTuyeckoM paclIupeHUN.

BozaymiHoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl ”3BMEHEHHS] BHYTPEHHEW SHEPIHH.

WccnenoBanue annadbaTHOTO Ipoliecca.

KomrmbroTepHbie MO/IeNN TEIJIOBBIX IBUTAaTENECH.

Yuenuueckuit  sxkcnepumenm,  nadbopamopuvie  padomul,
NPAKmMuKym.



N3mepenne yaenbHOoN TEMIIOEMKOCTH.

HccnenoBanue mpouecca OCTIBAaHUS BEIIECTBA.

UccnenoBanue annabaTHOTO Mpolecca.

N3yuenue B3aUMOCBSI3H SHEPIruu MEXKMOJIEKYIISIPHOTO
B3aUMO/ICUCTBUS U TEMIEPATYPHI KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecamuvie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamws. licmapeHue u KUIICHHE.
VY nenbHas TemioTa napooopa3oBaHUsl.

HacellieHHbIE U HEHACKIIIECHHBIE Tapbl. KauecTBeHHAs! 3aBUCUMOCTh
IJIOTHOCTM M JIaBJICHUS HACBHIIIEHHOTO Iapa OT TeMIepaTyphl, HX
HE3aBUCUMOCTh OT OO0BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTH
TeMIEPaTypbl KUIIEHUS OT AABJIEHUS B )KUIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIa>KHOCTb.

Teépnoe teno. Kpucramnnueckue u amop@usie Tena. AHU3OTPOIHS
CBOWCTB KpHUCTa/UIOB. [InaBienue u kpucraumsanus. Y JeabpHas TEII0Ta
maBiaeHus. Cyomumanms.

Hedbopmanmu TBEpAOro Ttena. Pactsxenue u cxarue. CaBur.
Monynb FOnra. [peaen ynpyrux nedopmariuii.

TennoBoe pacimiupeHue XKUJIKOCTEH M TBEPABIX Tell, 00bEMHOE U
JUHEHHOE pacHIMpeHre. AHTapMOHM3M TEIUIOBBIX KOJI€OaHWN YaCTHIl
BEIIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHUS TeNl (Ha KaYeCTBEHHOM
YpPOBHE).

[IpeoOpazoBanue s3HEpTrUn B (Pa30BbIX MEPEXOIaX.

VYpaBHeHue TEII0BOTO OanaHca.

[loBepxHocTHOe HaTsmKeHue. KoapuuumeHt moBEepXHOCTHOTO
HaTsokeHUs. KamwsipHele siBieHMs. JlaBieHuWe noA HCKPUBIEHHOU
MOBEPXHOCTHIO )kuakocTu. @opmyna Jlannaca.

TexHu4Yeckre yCTpOCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: KUIKHUE
KPHUCTaJLIbI, COBPEMEHHbBIE MATEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacuinpeHue.

CBOIICTBA HACBHILLICHHBIX NIAPOB.

Kunenune. Kunenue npu noHMXK€HHOM JaBIICHUU.

N3mepenue cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OnBITHI C MBUIBHBIMY TUIEHKAMM.

CmauuBaHue.

KanunnspHsie sBIeHUA.

Mojenu HEeHbIOTOHOBCKOM KUJIKOCTH.



CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHuss W IUIABJICHUS KPUCTAIMYECKOTO
BELIECTBA.

Bunasr nepopmaruii.

Habmoienue Mansix aegopmariuii.

Yuenuueckuit  sxkcnepumenm,  nadopamopusvie  padomul,
NPAKmMuKym.

N3yueHne 3aKOHOMEpPHOCTEN UCIApPEHUSI JKUIKOCTEH.

N3mepenue yAenbHON TEII0ThI TUIABJICHHUS JIbA.

N3ydeHune CBOMCTB HACHIIECHHBIX ITAPOB.

N3mepenrie aOCOMIOTHON BIAXKHOCTH BO3JyXa M OLIEHKAa MAacChl
[IapOB B IIOMEILECHUN.

N3mepenue ko3 puirenTa NoBepXHOCTHOTO HATSKEHHUSL.

N3mepenne moayisa FOnra.

HccnenoBanue 3aBUCUMOCTH JiehOpMallii PEe3NHOBOTO 00pasia oT
MPUIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiekTpoguHaMuKa.

Tema 1. Inekmpuueckoe noJe.

OnexTpusanys Tel U €€ NMpOSBICHUSA. JIEKTPUYECKUi 3apsan. [Ba
BHUJIa  DJIEKTPUYECKHX  3apsafaoB. [IpoBONHMKHM, JHANEKTPUKA U
MOJIYIPOBOJHUKH.  DJEMEHTApHbIA  3JIEKTPUUYECKUN  3apsia. 3aKkoH
COXpaHEHUS NIEKTPUUECKOTO 3apsiaa.

B3aumopeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpuyeckoe noje. Ero neiictBue Ha 3J€KTPUYECKUE 3apsiibl.

Hanpsoxénnocts snexkrpuyeckoro mnoss. [IpoOnsiid 3apsan. JIluHum
HAIpPsDKEHHOCTH  AJIEKTPUYECKOro moiisl. OZHOPOAHOE 3IEKTPUYECKOE
noJIe.

[loTeHIMaNbHOCTh ~ DJIEKTPOCTATUYECKOrO0  MonsA.  Pa3HOCTh
MOTEHIIMANIOB U HampspkeHue. lloTeHumanbHas sHeprus 3apsjaa B
ANEKTPOCTaTUYECKOM moJie. [loTeHmmam 3JIeKTpOCTaTU4ECKOro IOJI.
CBs3p  HANpPsHKEHHOCTH TOJM M Pa3HOCTH  NOTEHIMAIOB  JUIA
AJIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJHOTO, TAaK U HEOJHOPOIHOTO).

[TpuHUMIT CyNIepIIO3ULIMH 3IEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apsna. [lome paBHOMEpPHO 3apsKEHHOM Cdepsl.
[Tonie paBHOMEpPHO 3apspKEHHOro nmo o0bEéMy miapa. Ilose paBHOMEpPHO
3apsHKEHHON 0€CKOHEYHOM MITOCKOCTH. KapTHHBI TMHUN HANPSHKEHHOCTH
ATHUX IIOJIEN U SKBUIIOTCHIIUAIBHBIX [IOBEPXHOCTEM.



[IpOBOHUKHM B 3JEKTPOCTATHYECKOM IOJ€. Y CJIOBHUE PAaBHOBECHS
3apsIIoB.

JIMBAEKTPUKU B DJIEKTPOCTATHUYECKOM Toie. JludnekTpuyeckas
IPOHUIIAEMOCTD BEIIECTBA.

KongeHcaTop. DJIEKTpOEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTb
IJIOCKOI0 KOHAEHCATOpA.

[TapannensHoe coenuHeHHe KOHAEHcATOpoB. llocnenoBarenbHOE
COEMHEHNE KOH/IEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCATopa.

JIBMKEeHUE 3apsHKEHHOM YacTUUbl B OJHOPOAHOM 3JIEKTPUYECKOM
T0JIE.

TexHuyeckue yCTpoWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
ANEKTPOCKOIL, 3JIEKTPOMETP, SJIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE
AIIEKTPOINPUOOPOB, KOHACHCATOPHI, reHepaTtop Bau ae ['paada.

Hemoncmpauuu.

Y CTpONCTBO M MPUHLINI IEUCTBUS dJIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mopensb anekTpocratuueckoro reueparopa (Ban ge I'paada).

[IpOBOJHUKH B DIIEKTPUYECKOM MOJIE.

DJeKTpocTaTuiecKas 3amuTa.

YCTpOUCTBO U IEUCTBUE KOHJECHCATOPA IIOCTOSIHHOW U NIEPEMEHHOMU
EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH  IJIOCKOTO  KOHJEHcAaTtopa OT
IUIOIIAAM [UIACTUH, PACCTOSHHUA MEXKIYy HHUMH W JAUDJIEKTPUYECKOU
IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MO 3apsSKEHHOTO KOHJIEHCATopa.

3apsiika 1 paspsjika KOHJAEHCcATopa Yepe3 pe3ncTop.

Yuenuueckuit ~ sxkcnepumenm,  nadopamopusvie  padomul,
NPAKMUKYM.

OueHka cuj B3auMOJEHCTBUS 3apsSKEHHBIX TEIT.

HaGnronenue npeBpaliieHus: SJHEPruu 3apsHKeHHOT0 KOHJIEHCATOpa B
SHEPrUI0 U3IYUYEHUsI CBETOANO/IA.

N3yuyeHue npoTeKaHus TOKa B LEMH, COJAEpKAILEl KOHIEHCATOP.

Pacnipenenenrie  pa3HOCTH MOTEHIMANOB  (HANpsKEHUs) TIPH
NOCJIEIOBATENBHOM COEAMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psga KOHIEHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoannbtii 31eKmpuieckKuii mox.



Cuina toka. [TocTostHHBIHI TOK.

VYcnoBust CyliecTBOBaHUS TMOCTOSTHHOTO 3JIEKTPUYECKOTO  TOKa.
Ncrounuku Toka. Hanpsikenue U u OJ1C &.

3axkoH OMa [ y4acTKa LeTu.

OJEKTPUYECKOE COIMPOTUBIICHHE. 3aBUCHUMOCTh COMPOTUBIICHUS
OJIHOPOJHOTO MPOBOAHUKA OT €ro IJWHBI U IUIOMAIU IONEePEYHOTO
ceyeHusd. Y IeIbHOE COMTPOTURJICHUE BEIIECTRA.

[TocnenoBarenpHOE, TMapauieibHOE, CMEIIAHHOE COEIUHEHUE
MIPOBOJAHUKOB. Pacyé€Tr pa3BEeTBIEHHBIX AJICKTpUYECKUX Leneu. [Ipasuiia
Kupxroda.

Pabota sanextpuyeckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCT ~ BJIEKTPUYECKOrO0  TOKa. TemoBasg  MOIIHOCTS,
BBIZIEJISIEMAsl HA PE3UCTOPE.

OJIC n BHyYTpEHHEE COIPOTUBJIIECHUE UCTOYHHKA TOKa. 3akoH Oma
JUIsl TIOJIHOM (3aMKHYTOM) 3JIEKTpUYECKOM 1enu. MONTHOCTh MCTOYHUKA
Toka. KopoTkoe 3ambIkaHue.

KonzencaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpoOWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
aMIIEpMETP, BOJBTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON SJHEPTUU.

Hemoncmpauuu.

N3mepeHue cuiibl TOKa U HAPSKCHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKAa OT HANPSHKEHUS IS
PE3UCTOpA, JTaMIIbl HAKAJIMBAHUS U CBETOANO/A.

3aBUCUMOCTh COMPOTUBJICHUS MUWIMHAPUYECKUX MPOBOJHUKOB OT
JUTMHBI, TUTOIIAAN OMEPEYHOr0 CEUCHUSI U MaTepuala.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKa OT CONPOTUBIICHUS IPHU
MOCTOSIHHOM HaIlpsKEHUH.

[Ipssmoe u3mepenne D/1C. KopoTkoe 3aMbIKaHHE TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBJICHUSI.

CnocoObI coenMHEHUsT UCTOYHUKOB Toka, DJIC GaTapei.

HccnenoBanne  pazHOCTH  MOTEHUHAIOB  MEXAY  IOJIOCAMU
MCTOYHUKA TOKA OT CHJIBI TOKA B LIEMU.

Yuenuueckuit ~ sxkcnepumenm,  nadopamopusvie  padomul,
HPAKMUKYM.

HccnenoBanne CMEMAaHHOTO COETUHEHUS! PEZUCTOPOB.

N3mepeHne yaenbsHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA OT HAMPSHKEHUS JJIS1 JTaMITbl
HaKaJIUBaHMUSL.



VYBenuueHue npeaesia usMepeHus ammnepMerpa (BoiabTMETpa).

N3mepenne D/1C u BHYyTPEHHETO CONPOTUBJICHUS UICTOYHUKA TOKA.

Uccnenosanne 3aBucumoct DJ]C ranbBaHMYECKOTO 3JIEMEHTa OT
BPEMEHU MPHU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne  pasHOCTM  ITOTEHOHMAIIOB  MEXKIY  ITOJKOCAMH
MCTOYHHKA TOKA OT CUJIbI TOKA B LEIIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA
OT CHJIBI TOKA.

Tema 3. Toku 6 pa3nuunsix cpeoax.

DnekTpuyeckas NpOBOJAUMOCTh Pa3IUYHbIX BEIIECTB. DJIEKTPOHHAS
MPOBOJIUMOCTh ~ TBEPABIX METAJUIOB. 3aBUCHMOCTb CONPOTUBIICHUS
METAJJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA JIIEKTPOHHBIX ITYYKOB.

[TonmynpoBoHuku. CoOOCTBEHHass W TPUMECHAs MPOBOAUMOCTD
norynpoBogHUKOB. CBoiictBa p—n-nepexona. IlomynpoBogHuKOBBIE
puOOpHI.

ONEKTPUYECKUM TOK B  DJIEKTPOJIMTAX. DJIEKTPOJIUTHYECKAS
qUccolranus. JNeKTpoau3. 3akoHbl Dapanes 11 JIEKTPOIIN3a.

OnekTpudyecknuii  TOK B razax.  (CaMOCTOSTENbHBIA U
HECAMOCTOSTENbHBIN  pas3psid. Pa3nmnuHble THIBI  CaMOCTOSITEIIBHOIO
paspsaa. Monuus. [1na3zma.

TexHuyeckue  ycTpoWCTBA W IMPAKTUYECKOE  MNPHUMEHEHHE:
razopaspsIHbIe JIAMIIHI, ANEKTPOHHO-JIy4YEeBast TpyOKa,
MOJyPOBOJITHUKOBBIE ~ MPHOOpPHI:  AHOA, TPaH3UCTOp, (OTOAMOT,
CBETOJIMOJI, TaJlbBaHWKa, PaQUHUPOBAHHE MEIH, BBHIJIABKA AJTIOMHHHMS,
ANEKTPOHHAsI MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUSI METAINIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIUTOB.

3akoHbI 5ekTposin3a Papazes.

NckpoBoil pa3psa M IpOBOJIUMOCTb BO3yXa.

CpaBHeEHHE POBOAMMOCTH METAJJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit ~ sxkcnepumenm,  nadopamopuvie  padomul,
NPAKMUKYM.

Hab6nronenue snekrponusa.

N3mepeHue 3apsaa 0OTHOBAIIEHTHOTO MOHA.



UccnenoBanne 3aBUCUMOCTH COIPOTUBIICHUS TEPMOPE3ZUCTOPA OT
TEMITIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3NYEeCKUIN TPAKTUKYM.

Croco6bl m3MepeHus: (PU3NYECKHX BEIMYHH C HCIOJIh30BAHUEM
AQHAJIOTOBBIX W MU(PPOBBIX U3MEPUTEIHHBIX MTPHUOOPOB U KOMITBIOTEPHBIX
JNATYUKOBBIX CHUCTEM. AOCOIIOTHBIE M OTHOCUTEIIbHBIE MMOTIPEIIHOCTU
u3MepeHuil pusndyeckux BeanurH. OLeHKa IpaHull TOTPEIIHOCTEH.

IIpoBeneHre KOCBEHHBIX U3MEPEHUH, UCCIIEIOBAaHUN 3aBUCUMOCTEN
(U3UYECKUX BEITWYWH, MPOBEPKA MPEUIOKEHHBIX THUIOTE3 (BBIOOD U3
paboT, ONHWCAaHHBIX B TEMAaTHYECKUX pazfenax «YUeHUYECKUM
AKCIIEPUMEHT, 1a00paTOpHbIE PA0OTHI, MPAKTUKYM).

MexnpeaMeTHbIe CBS3H.

N3yuenue kypca ¢usuku yriayonaéHHoro ypoBHs B 10 kimacce
OCYIIECTBIISIETCS C YUYETOM COAEPKATEIBHBIX MEXKIIPEIMETHBIX CBS3EU C
KypcaMu MaTEeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uu ¥ TEXHOJIOTHH.

Meosicnpeomemnule ROHAMUA, CEA3AHHBIE C UYUECHUEM MEMO008
HAYYHO20 NO3HAHUA: SIBICHUE, HAy4dHbIN (akT, Tumnoresa, ¢puznueckas
BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJIEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE,
MOJI€NIb, H3MEPEHUE, TMOrPEIIHOCTA HU3MEPEHUN, HW3MEPUTEIbHBIC
npuOopsl, udpoBas 1adboparopus.

Mamemamuka: peuieHUE CUCTEMbl ypaBHEHUU. JIuHeWHas
byukius, mapabosa, rumepOona, uX rpadUKd U CBOMCTBA.
Tpuronomerpruueckne (QPyHKIIMU: CUHYC, KOCHHYC, TAaHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPBI M NX MPOEKIIUU HA
OCH KOOPJIMHAT, CIIOAKEHNUE BEKTOPOB.

buonozcua: mexanndeckoe IBMKEHUE B )KUBOU mipupoe, nuddysus,
OCMOC, TEIJIOOOMEH JKMBBIX OPTraHU3MOB, TEIUIOBOE 3arpsi3HCHHE
OKPYXKAIOMIEeH Cpebl, YTUIW3alus OWOOPTaHMYECKOTO TOTUIMBA IS
BBIPAOOTKU «TEIJIOBOW» U 3JIEKTPOIHEPTHH, TTOBEPXHOCTHOE HATSHKEHHE
U KalWUISIPHBIE SBJICHUS B MPUPOLAE, JIEKTPUUECKUE SIBJIICHUS B KUBOU
IpUPO/IE.

Xumuna: ITHUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M
MOJIEKYJ, =~ MOJIb ~ BENIECTBA,  MOJISIpHas  Macca,  IOJy4YECHUE
HAaHOMAaTEpUAJIOB, TEINIOBbIE CBOMCTBA TBEPBIX TEJN, )KUAKOCTEN U Ta30B,
KUJKHE KpUCTAJLIIBI, ANEKTPUUYECKUE CBONCTBA METaJUJIOB,
ANEKTPOIUTHYECKAS JTCCOLHALINS, rajbBaHHKA, AIEKTPOHHAS
MHKPOCKOIIHS.



T'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETD.

Texnonocusa: mnpeoOpa3oBaHUE [BIXKEHHM C HMCHOJb30BAaHUEM
MEXaHU3MOB, YUYET CYXOro U *KHUJKOTO TPEHHUS B TEXHHUKE, CTATHYECKHE
KOHCTPYKIIMHU (KPOHIUTEHH, peiméTyaTble KOHCTPYKIMHU), UCTIOJIb30BAHHE
3aKOHOB COXPAHEHUS MEXaHUKH B TEXHHUKE (TUPOCKON, BOJOMET U
ApyTHE), IBUTATENh BHYTPEHHETO CrOpaHus, apoBasi TypOuHa, OBITOBOM
XOJIOAWJIBHUK, KOHIUIMOHEP, TEXHOJIOIMHM IIOJyYEHHS COBPEMEHHBIX
MaTepualioB, B TOM YHUCJIE€ HAHOMATE€pUAIOB, W HAHOTEXHOJIOTHUH,
AJIEKTPOCTATUYECKAS 3alllnTa, 3a3eMJICHUE AIIEKTPOINPUOOPOB,
ra3opasps,AHbIE JAMIIbL, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Pa3znen 4. DiekTpoguHaMuKa.

Tema 4. Maznummnoe noe.

B3auMozeicTBrue TOCTOSHHBIX MarHUTOB U MPOBOAHUKOB C TOKOM.
MaruntHoe nosne. Bekrop marauTHOM — MHAyKUuu.  [IpuHumn
CYIEPIIO3ULIMA MATHUTHBIX MOJIEW. JINHUA MarHUTHOW UHIYKIIUU.

MarautHoe 1Mosie IPOBOAHHMKA C TOKOM (IIPSIMOrO IPOBOIHMKA,
KaTyLIKU U KpyroBoro Butka). OnslT Jpcrena.

Cunia Amnepa, e€ HarpaBJI€HUE U MOJTYJTb.

Cuna JlopeHua, €€ HanpaBieHUE U MOIYJIb. J[BH)KEHHE 3apsHKEHHOM
YacTHUI[bl B OAHOPOJIHOM MarHUTHOM mnoJje. Padbora cunsl JIopeHua.

MarnutHoe mnone B BemecrBe. @DeppoOMarHeTHKH, Iapa- H
JUaMarHeTUKU.

TexHuyeckue yCTpOHMCTBA UM TEXHOJIOTMYECKUE  IPOLIECCHI:
MPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, TECTEp-
MYJIBTUMETp, SJICKTPOABUTATENIh SKOOM, YCKOPUTENIN 3JIEMEHTapHBIX
Y4acTHLI.

Jemoncmpayuu.

KaprtvHa nuHWN WHOYKOWW MAarHUTHOTO TIOJISL MOJOCOBOIO H
MTOIKOBOOOPAa3HOT 0 NOCTOSHHBIX MarHUTOB.

KapTtrHa nvHMI MAarHUTHOM WHAYKIMM IIOJS JJIMHHOTO MPSIMOTO
IIPOBOJHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3auMozeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

HabutoieHue 1BMKEHUs y4yKa JIEKTPOHOB B MAarHUTHOM TOJIE.



[TpuHIMI JNEUCTBUS BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHuTO3JEKTPUYECKON CUCTEMBI.

Yuenuueckuit  3xcnepumenm,  nadoopamopuvie  padombul,
NPAKMUKYM.

HccnegoBaHre MarHUTHOTO MOJISI IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTUKOB.

HccnenoBanue 1elCTBUS NOCTOSHHOIO MarHUTa Ha paMKy € TOKOM.

N3mepenune cuiibl AMriepa.

N3ydenune 3aBUCMMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

OnpeneneHre MarHUTHOM MHAYKIIMM HAa OCHOBE M3MEPEHUS CHUJIBI
Awmrepa.

Tema 5. InekmpomazHumnan UHOYKYUAL.

SBneHne  anexkTpoMarHuTHOM — wHAYKUMH. IloTok  BekTopa
MarHuTHOW HWHAYKIUU. OJC MHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOW
naaykuuu @apanes. Buxpesoe anexkrpuueckoe noie. Toku Dyko.

OJC wHAYKOMM B MPOBOJHHUKE, ABMWKYIIEMCS B OJHOPOIHOM
MAarHUTHOM IIOJI€E.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika MHAYKTUBHOCTH B LEHNHU MOCTOSHHOTO
Toka. fIBnenne camonHaykuuu. J/1C caMOUHTyKIHH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoWCTBA UM TEXHOJOTMYECKHE  IPOLIECCHI:
WHIYKIMOHHAs I1€4Yb, COJICHOWJ, 3allUTa OT JJIEKTPU3aUMU TeNl MpHU
JBWKEHUY B MArHUTHOM I10JI€ 3€MJIH.

Jemoncmpayuu.

HaGnronenue siBjaeHUs 2IEKTPOMAarHUTHON MHAYKIIMH.

UccnenoBanne 3aBucumoctd OJIC  HMHOYKUMH OT CKOPOCTH
W3MEHEHUSI MarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenrie MarauTa B aJlFOMUHUEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIUU.

UccnenoBanune 3aBucumoct OJIC caMOMHIYKIHMH OT CKOPOCTH
M3MEHEHUS CUJIbI TOKA B LEIIH.

Yuenuueckuit  3xcnepumenm, - nadopamopuvie  padombul,
NPAKMUKYM.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIHH.

OnpeneneHre MHAYKIUN BUXPEBOTO MAarHUTHOTO IOJIS.



HccnenoBanue sIBICHUS CAMOWHITYKLIMH.

CO6opka Mo/IeTH 3TIEKTPOMAarHUTHOTO TeHEepaTopa.

Pa3gea 5. Kosie0anusa v BOJIHEI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOHBIE KOJIEOAHUS.

['apmonnyeckue koneOanus. KuHemaTHueckoe W JHMHAMHUYECKOE
OTIMCaHUE. DHEPreTuuecKoe OTHMCaHUe (3ak0OH  COXpaHEHUs
MEXaHUYEeCKOW  SHepruu). BpIBoAg  [HHAMHYECKOTO  OINUCAHMUS
rapMOHUYECKUX KOJIEOAHUN U3 UX IHEPreTUYECKOTO U KUHEMATHYECKOTO
ONHCaHUS.

AmMrmmutyga u ¢asza kojeOanuil. CBsi3p aMIUTMTYABl KOJeOaHUUN
UCXOJHOM BEJMYMHBI C aMIUIMTyJaMu KojJeOaHuil €€ CKOpOCTH H
YCKOPEHUS.

[leppuon m wactora koneOGanuil. Ilepuon MaybIX CBOOOJHBIX
Koje0aHui MaTeMaTuyeckoro MasitTHuka. [leproa cBoGOIHBIX KOeOaHU
MPY>KUHHOTI'O MasTHUKA.

[TonsiTue o 3aryxaromux KojieOaHUsAX. BhIHYXJeHHBIE KOJeOaHUsI.
Pe3zonanc. Pe3onaHcHass kpuBas. BrusHMe 3aTyxaHusi Ha BHJ
PE30HAHCHOM KpUBOMl. ABTOKOJIEOAHUSI.

TexHuyeckue yCTpOHMCTBA UM TEXHOJIOTMYECKUE  IIPOLIECCHI:
METPOHOM, Yachl, Ka4eli, My3bIKaJIbHble HHCTPYMEHTBHI, cericMorpad.

Jemoncmpayuu.

3anuch K0y1e0aTeNbHOTO JIBHKECHHUS.

Habmoienne He3aBUCUMOCTH MEpHOJa MajbIx KojeOaHui rpysa Ha
HUTHU OT aMIUIATY/bI.

HccnenoBanue 3aryxarouux KojeOaHW W 3aBUCHUMOCTH Mepuoja
CBOOOJIHBIX KOJICOAHHI OT COMPOTUBIICHUSI.

HccnenoBanue kosiebaHUil Tpy3a HA MAaCCUBHOM MPYKHUHE C IEITBIO
dbopMupOBaHUs TpEACTaBICHUN 00 HICaTbHOW MOAETH MPYNKUHHOTO
MasATHHUKA.

3aKOH COXpAaHEHMS SHEPTUH MPU KOJICOaHUSX Ipy3a Ha MPY>KUHE.

HccnenoBanue BIHY X ACHHBIX KOJIEOaHUIA.

Ha6nronenue pesonanca.

Yuenuueckuit ~ sxkcnepumenm,  nadopamopuvie  padomul,
NPAKMUKYM.

N3mepenne mnepuoga CBOOOAHBIX KOJIEOAHMNW HUTSAHOTO H
NPYKMHHOTO MasTHUKOB.



W3ydeHne 3aKOHOB JBIDKEHUS Tella B X0/€ KojeOaHui Ha yIpyrom
ITOJIBECE.

N3yuyenue ABMKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3oBaHue PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yobIBaHUS aMIUTMTYAbI 3aTyXaIOMUX KOJIeOaHUH.

HccnenoBanue BHIHYKICHHBIX KOJIECOAHUIA.

Tema 2. dnekmpomazHumnosle Konedanus.

KoneOarenbubiii  koHTYp.  CBOOOJHBIE  3JIEKTPOMAarHUTHbBIE
Kosie0aHusl B UACAIbHOM KoseOaTenbHOM KoHType. @opmyna TomcoHa.
CBsi3p aMIUIUTYJIBI 3aps/ia KOHAEHCAaTopa C aMIUIMTYJIOM CHJIbl TOKa B
KoJIe0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHHUs YHEPTUU B UJI€aTTbHOM KOJI€0aTEIbHOM KOHTYPE.

3aryxauue 3JEKTPOMarHUTHblE KojeOaHusA. BpIHyXIeHHbIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepeMeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMILTUTYIHOE H
JNEUCTBYIOUIEE 3HAYEHHWE CHUJIbI TOKAa M HANpsDKEHUS NpPH Pa3IMYHON
(dopMe 3aBUCHMOCTH NIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCcOMAQIBHBINA IIEPEMEHHBIA TOK. Pe3ncTrop, KOHIEHCAaTop H
KaTyIIKa WHIYKTUBHOCTU B LIEMM CHHYCOUJAIBHOIO IIEPEMEHHOIO TOKA.
Pe3onanc TokoB. Pe3oHaHC HanpsiKEHUN.

Uneanpubnii  Tpanchopmatop. IlpomsBoacTtBo, nmepemavya
NOTpeOIECHUE IIEKTPUUECKON SJHEPTUH.

OKOJIOTHYECKHE PHUCKH IIpU  IMPOU3BOJACTBE DIJIEKTPOIHEPIHHU.
KynpTypa ucnonb3oBaHus AIEKTPOIHEPTHH B IOBCEHEBHOM KU3HMU.

TexHuyeckue yCTpOHMCTBA UM TEXHOJIOTMYECKUE  IIPOLIECCHI:
ANEKTPUYECKUN 3BOHOK, TEHEpaToOp IEPEMEHHOI0 TOKa, JIMHUU
AJIEKTpoIIepeay.

Hemoncmpauuu.

CBOOOHBIE AIIEKTPOMArHUTHBIEC KOJIEOaHUsI.

3aBUCHUMOCTb 4aCTOTBI CBOOOAHBIX KOJIEOAaHUM OT MHAYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcmiorpaMMbl 3J1€EKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop HE3aTyXarOMIMX 3JIEKTPOMATHUTHBIX KOJICOAHU.

Monenb 3JIEKTPOMarHuTHOTO T€HEpPaTopa.

BbiHyXI€HHbIE CUHYCOMIaIbHBIE KOJICOaHUSL.

Pe3uctop, KaTymka HWHIYKTUBHOCTM M KOHJEHCATOp B LENH
IEPEMEHHOTO TOKA.



Pe3onanc 1pu  DOCIENOBATENBHOM  COCIMHEHWUU  PE3HUCTOPA,
KAaTYIIKA WHIYKTUBHOCTU U KOHAEHCATOPa.

VY CcTpoiCcTBO M MPUHITUN AEUCTBUS TpaHCPOpMaTOpA.

Mogens TMHUY AIEKTPONEpEaAUH.

Yuenuueckuit  sxkcnepumenm,  nadopamopuvie  padomul,
NPAKMUKyM.

Nzyuenune Tparncdopmaropa.

HccnenoBanue TMEpEeMEHHOTO TOKa 4epe3  IOCIEA0BATENbHO
COEIMHEHHBIE KOHJICHCATOP, KATYLIKY U PE3UCTOP.

Habmoienue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paOOThl MCTOYHUKOB CBETAa B LIEMH NEPEMEHHOIO
TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE 8OIHDL.

MexaHnueckue  BOJIHBL,  YCIOBHSI ~ HX  pPacOpOCTPaHEHHUS.
Ilomepeunble  u  mpomonbHbIEe  BONHBL.  Ilepmon,  cKOpoOCTH
pacnpocTpaHeHuss W JJIMHAa BOJHBL. CBOMCTBA MEXAHWUYECKUX BOJIH:
OTpaxkeHue, npesioMiIeHue, uurephepeHus u Audpakius.

3Byk. CkopocTb 3Byka. I'poMkocTh 3Byka. Beicota ToHa. TemOp
3BYKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYKAOLIEN CPELBI.

DneKTpOMarHuTHbHIE BOJIHBI. VYcnoBus U3ITy4CHUS
ANEKTPOMAarHWTHBIX BOJH. B3auMHas opueHTauus BEKTOPOB B
AIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa 3JEKTPOMArHUTHBIX BOJH: OTPaXKCHHE, IPEIOMIICHUE,
noJisipu3anusi, HHTephepeHns u AUPpaKiusl.

[IIxana 31eKTPOMarHuTHHIX BOJIH. [I[puMeHeHnE 3eKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUMITBI paguOCBA3H U TeNEBUAEHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHuyeckue  ycTpoWCTBAa W IMPAKTUYECKOE  MNPHUMEHEHHE:
My3bIKaJIbHBIE HWHCTPYMEHTBHI, pajap, paauoNpHUEMHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBY-neus, ynpTpa3ByKoBas AMArHOCTHKA B TEXHUKE
U MEJULMHE.

Hemoncmpayuu.

OOpa3zoBaHue M pacHpOCTPAHEHHUE IONEPEUHbIX M MIPOAOIBHBIX
BOJIH.

Konebmomeecs Teo Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.



Habmoienue oTpaskeHus: U MpeJoMIICHUS] MEXaHUYECKUX BOJIH.
Ha6monenue narepdepeHny u AUPpakini MEXaHHIECKUX BOJIH.
AKYCTUYECKHI pE30HAHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne CBA3M TPOMKOCTH 3ByKa UM BBICOTBI TOHA C
aAMIUIUTYI0M M 4aCTOTOM KOJICOAHMIA.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJH: OTPakKEHUE,
pesioMIIeHUE, Mospu3anus, AU paKuus, UHTephepeHITus.

Oo6HapyxeHue nHGPAKPaCHOTO U YIAbTPadUOIETOBOIO U3ITYUCHHI.

Yuenuueckuit ~ sxkcnepumenm,  nadopamopuvie  padomui,
NPAKmMuKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnopoCTpaHEHUs 3BYKOBBIX BOJH B 3aMKHYTOM
IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHEHOE pAacCIpPOCTPAaHEHHE CBETAa B OJHOPOJHOM Cpene.
Jlyu cBera. ToueuyHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3akOHbl OTpaxkeHHs cBeTa. llocTpoeHue
n300pakeHui B mockoM 3epkaie. Chepruueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpPEJIOMIICHUS CBeTa. AOCOJIFOTHBIN
nokasatesib npesiomieHus. OTHOCUTENbHBIM IOKa3aTellb MPEIOMIICHUS.
ITocTOSIHCTBO YACTOTHI CBETA U COOTHOILEHUE JUIMH BOJH IIPU MIEPEXOJIE
MOHOXPOMAaTHYECKOTO CBETA Y€pe3 T'PaHMIy pa3leiia IBYX ONTHYECKHUX
cpen.

Xop nyueit B mpu3Mme. ucnepeust cBeta. ClI0KHBIA cocTaB 0eoro
cBera. LlBer.

[TonHoe BHyTpeHHee oTpaxkeHue. lIpeAenbHBI yroja IMOJIHOrO
BHYTPEHHETO OTPAXKEHUSI.

CoOuparomue U pacceuBaronue JuH3bl. ToHKas nuH3a. DokycHOe
PAcCCTOSTHUE M ONTHYECKasi CUjla TOHKOM JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO
paccTosiHUS TOHKOM cdepuyeckod JIMH3BI OT €€ TEeOMETpUuu U
OTHOCHUTEIBHOTO MOKA3aTENs MPETOMICHUS.

@opMysia TOHKOU JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIUH30M.

Xop Jyda, MPOLIEAIIEro JIMH3Y IOJA MPOU3BOJBHBIM YIJIOM K €€
IJIaBHOM onTuueckoi ocu. IlocTpoeHune n300pakeHUl TOYKH U OTpe3Ka
IpsIMOM B COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuyeckue mnpubopsl. Paspemaromas crnocoOHOCTh. ['na3z kak
ONTHYECKAs CUCTEMA.



[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas  ontuka. Hutepdepenmus  cBera.  KorepeHTHble
UCTOYHUKHU. YCIIOBUS HAOMIOJEHUS MAaKCMMyMOB W MHUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX KOTE€PEHTHBIX HCTOYHHKOB.
[Ipumeps! Ki1accHYecKUX HHTEP(PEPEHIITMOHHBIX CXEM.

Hudpakmuss  cBera.  Judpakumonnas  pemeérka.  YcloBue
HaOJIIOAEHUS TIaBHBIX MAaKCUMYMOB IPH NAJ€HUU MOHOXPOMATHYECKOTO
CBeTa Ha AUPPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudeckne YCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: OYKH,
Jyma, TepuckKor, (oToammapar, MUKPOCKON, MPOEKIIMOHHBIN amnmapar,
POCBETIICHUE ONTUKHU, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPayKEHHS CBETA.

HccenenoBanne npeioMIIeHNs CBETA.

HaGmionenne  MmONMHOTO  BHYTPEHHEro  OTpaxkeHUs. Mojens
CBETOBO/IA.

HccnenoBanne Xo1a CBETOBBIX ITYYKOB Uepe3 MII0CKONApaIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paKEHUI B JTMH3AX.

Monenu MUKpOCcKomna, TEJIECKONa.

Habmronenue natepdepeHnu cpera.

HaOmroneHne n1BeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxium ceera.

Nzyuenne nudpakimOHHON pEIETKH.

Ha6nronenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu ceera.

Habmonenue nonsipusanuu cBeTa.

[Ipumenenne  NOJMSIPOMIOB  JUISL  HM3YYEHUS  MEXAHUYECKUX
HANPSKCHUN.

Yuenuueckuit  3xcnepumenm,  nadoopamopuvie  padombul,
NPAKMUKYM.

N3mepenne nokasaress npeaoMiIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAcCTOSIHUSI OT BELIECTBA
(Ha MpUMeEpe KUAKUX JTHH3).

N3mepenrie PoKyCHOr0 pacCTOSIHUSI PACCEUBAIOIIUX JIMH3.

[Tomyyenue n300pa>keHus B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3bI.

[Tomydenue n300paxeHus B CUCTEME U3 IBYX JIUH3.



KoHcTpyHnpoBaHue TEIECKONUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpdEpeHIINN U TOISPU3AIIHI CBETA.

N3yuenue mnonsipuzanuu CBETa, OTPAKEHHOTO OT TMOBEPXHOCTH
JTUDJICKTPUKA.

Nzyuenne nutepdepeHInm 1a3epHOro U3IydeHus Ha IBYX IIESIX.

Ha6nronenue nucnepcunu.

Hab6nronenue n uccnenoBanue AUQPPAKIIMOHHOTO CTIICKTpA.

N3mepenue IIuHbI CBETOBOW BOJIHBI.

[lomyyeHue crnekTpa U3IYyYEHHUs] CBETOAMOJA TPU TMOMOIIH
IUQPPAKIIMOHHOMN PEIIETKH.

Pazgea 6. OcHOBBI cielHAJIBHOM TEOPHU OTHOCUTEIbLHOCTH.

['paHuilbl MPUMEHUMOCTH KJiaccuyeckoil MexaHuku. [locTynarel
CHeualbHOM TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpaHCcTBEHHO-BPEMEHHOM WHTEpBaJ. [IpeoOpazoBanus
Jlopenua. ¥YcnoBue npuaMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH.
3ameJIeHHe BPEMEHH U COKPAILICHUE IJTUHBI.

DHeprus ¥ UMIYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C HEPrUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIIBI.
DHeprus MoKos.

TexHuyeckue yCTpOHMCTBA UM TEXHOJIOTMYECKUE  IIPOLIECCHI:
CITyTHUKOBBIE MPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHII.

Y4eHnueckuit IKCIepUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHrve UMIYJbCa U DHEPTUU PEISTUBUCTCKUX dYacTHll (1O
dotorpadusaM TPEKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pazgen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TemyioBoe u3MyueHUe (U3NydeHHe aOCONIOTHO
yépHoro Tena). 3akoH cmenieHus Buna. ['unotesa [nanka o kBaHTax.

®OoTOHBI. DHEPTHUS ¥ UMITYJIbC (DOTOHA.

®orordpdext. Onbitet A. T'. CroneroBa. 3akoHbl (orodddexra.
VYpaBuenue OitHmreitna g poroaddexra. «KpacHas rpaHuna»
dhororddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIOMIAOIIYI0 U a0COIIOTHO OTPa)KaoIIyl0 MOBEpXHOCTh). OnbIThl I1.
H. JleOenena.

BonHoBeie cBoricTBa yactull. BosiHbl ge bpows. [InvHa BOJHBEL 1€
bpoitns u pasmepsl 007acTH JIOKaIM3alMU JABWXKYLIECHCS YaCTHIIBL.



KopnyckynsipHo-BonHoBoM — ayanu3Mm. Judpakuus 57€KTpOHOB Ha
KpHUCTAJUIAX.

Cneunduka  uzMepeHudd B MuKpomupe.  COOTHOIIECHHUS
HeonpeaenéHHocTe I 'eizendepra.

TexHuyeckue  yCTpOHMCTBA UM TEXHOJIOTMYECKUE  IIPOLIECCHI:
CHEKTpOMETp, (PoTodIeMEHT, (OTOAATUYMK, TYHHEJIBHBIH MHUKPOCKOII,
CoJIHEUHas OaTapesi, CBETOIHO/I.

Jemoncmpayuu.

®oT103(PHeKT HA YCTAaHOBKE C IIMHKOBOM IIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO PoTodPdeKTa.

HccenenoBanyne 3aBUCUMOCTH CONPOTUBIICHUS MOJyIPOBOJIHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit ~ sxkcnepumenm,  nadopamopuvie  padomul,
NPAKMUKYM.

Uccnenosanue Goropesucropa.

N3mepenne moctosiHHOW IlnaHka Ha OCHOBE HCCIIEIOBAHUS
dhororddexra.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKA Ye€pe3 CBETOAMOXN OT
HaIPSKEHUS.

Tema 2. Quzuka amoma.

OnBITHI IO UCCIIEIOBAHUIO CTPOCHHS atoMa. llnanerapHas monaenb
atoma Pesepdopna.

[Toctynatet bopa. W3nyuenne wu morniomieHue ¢GOTOHOB TIPH
NEPEXOJIE aTOMa C OJHOTO YPOBHS SHEPTUU HA APYTOM.

Buapl ciektpoB. CieKTp ypOBHEN S3HEPTUH ATOMA BOJAOPOA.

CnoHTaHHOE U BBIHYKJICHHOE M3TyueHue cBeta. Jlazep.

TexHuyeckue  yCTpOHMCTBA UM TEXHOJIOTMYECKUE  IIPOLIECCHI:
CIEKTpalIbHBIN aHaIu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Monens onbita Pezepdopna.

Habmoienue nuHeivaThIX CIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA NOHU3UPYIOIIUX YACTULL.

Ornpenenenue QIMHBI BOJHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit  3xcnepumenm, - nadoopamopuvie  padombul,
NPAKMUKYM.

Hab6nronenue nuHeyaToro CeKTpa.



HccnenoBanue CIEKTpa pa3peKEeHHOr0 aTOMapHOro BOJIOPOJA H
U3MEpPEHHE NMOCTOsIHHOM Punbepra.

Tema 3. Du3uka amomHo20 A0PA U I1EMEHMAPHBIX YACMUY,

Hyxnonnass mozgens siapa I'eiizenOepra—MBanenko. 3apsn spa.
MaccoBoe uncio sapa. M3oTonsl.

PagnoaktuBHOCTh. Anb(da-pacman. DNeKTPOHHBIA U MO3UTPOHHBIN
Oera-pacmnaj. ["'amma-u3nydenue.

3aKOH pAaaMOAKTHBHOIO pacnana. PanavoakTHBHBIE H30TOINBI B
npupoae.  CBONCTBA  MOHM3HPYIOIIETO  M3IydeHHs.  BimsHue
PaZOaKTUBHOCTH HA KUBbIE OpraHu3Mbl. EcTecTBeHHBIN (HOH U3ITydCHHUS.
Jlo3umeTpus.

OHeprusi CBsI3U HYKJIOHOB B siape. fnepHble cuibl. JledekT mMacchl
anpa.

AnepHble peakuuu. /leneHue u cUHTE3 saep. SIaepHbIE PeakTOpBI.
[IpoOneMbl ynpaBiIIeMOro TEPMOSIIEPHOTO CHHTE3a. DKOJIOTMYECKUE
ACIEKTHI Pa3BUTHUSA AJIEPHON SHEPTETHKHU.

Mertonsl peructpanuu 1 UCCIEIOBAHUS YJIEMEHTAPHbBIX YaCTHIL.

@DyH/IaMEHTAIIBHBIE  B3aWUMOJCHCTBUA. baprnoHBI, ME30HBI H
nentoHsl. IIpencrasnenne o CranpmaptHO Mozenu. KBapk-rirooHHas
MOJIEIb aJPOHOB.

®usuka 3a npeaenamu CranmaptHod moaenu. TéMmHas Marepus u
TEMHAs1 SHEPTUA.

EnuHCcTBO pm3nyeckoil KapTUHBI MUpA.

TexHu4yeckue ycTporucTBa U TEXHOJIOTMYECKHUE MPOLIECCHL: TO3UMETD,
Kamepa BHIIbCOHA, AIEpHBIA PEAKTOP, TEPMOSIACPHBIA PEAKTOP, ATOMHAs
O0omba, MarHUTHO-pE30HAHCHAsE ToOMOrpadusl.

Yuenuueckuit  sxcnepumenm,  nadopamopuvie  padomul,
NPAKmMuKym.

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

HccnenoBanne  paavoakTUBHOTO (poHA €  HUCHOJIb30BAaHUEM
JO03UMETpa.

N3ydenue noriaouieHus 0eTa-4yacTUl] ATFOMUHUEM.

Pa3pnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.

Oranbl pa3BuThs acTpoHOMHH. [IpuKiiaqHOE 1 MUPOBO33PEHUECKOE
3HayeHUe acTpoHOMHUM. [IpuMEHMMOCTP 3aKOHOB  (U3UKH IS
OOBSICHEHUS IPUPObI KOCMUYECKUX OOBEKTOB.



Meronsl  acTpoHOMHYECKMX  uccienoBaHuil.  CoBpeMEHHbIE
ONTHYECKHE TEJIECKOTIBI, PaaUOTENECKOIIBI, BHeaTMoc(epHas
aCTPOHOMMSI.

Bun 3B&3nnoro Heba. Co3Be3ausi, sipKkue 3BE3NBI, IUIAHETHI, UX
BUJIIMOE JIBUKEHUE.

Conneunas cucrema.

Connne. ConneuHas akTUBHOCTh. Mcrounuk sHeprun CoyiHIA H
3BE3]I.

3BE3 B, 170:¢ OCHOBHBIE XapaKTEPUCTHKHU. Huarpamma
«CHEKTpaJIbHBIA ~ KJIACC ~ —  CBETUMOCTb».  3BE3Jbl  IJIaBHOM
MIOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTB» I 3BE3[
[JIABHOM  MOCIEOOBAaTEIbHOCTH.  BHyTpeHHee  CTpOEHHE  3BE3J.
CoBpemeHHbIE TPEACTABICHUS O MPOUCXO0XKACHUU U 3BoItonny ConHua u
3BE3/. DTanbl )KU3HHU 3BE3I.

Mineunsin Ilyte — nama [anaxtuka. I[losmoxenue u nBHKEHHE
Connna B lamaktuke. Tunbl ramaktuk. PagvoraniakTuku W KBas3apsbl.
YépHbie ABIPHI B AApax TajlaKTHUK.

Bcenennas. Pacumiupenue Bceenennoit. 3akon Xa006mna. Pa3beranue
ranakTuk. Teopust bonbmoro B3psiBa. PENMKTOBOE U3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yuenuuecxkue naoniooenus.

HaGnrogenust 3BE3gHOTO HEOa HEBOOPYKEHHBIM — IJ1a30M  C
WCIIOJB30BAaHUEM KOMIIBIOTEPHBIX MPWIOKEHUM JUISL  ONPEICIICHUS
MOJIOKEHUsI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3niua CeBEpHOro NOJIyIapus U IPKUE 3BE3/bI.

Ha6nronenus B teneckon JIyHbl, IaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILUICHHM.

PDu3nYecKuil NPaAKTUKYM.

CnocoObl u3MepeHus: (PU3NYECKUX BEIMYMH C HCIOJIb30BAHUEM
AHAJIOTOBBIX U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHUCTEM. AOCOJIOTHbIE M OTHOCHUTENbHBIE MOTPEIIHOCTH
u3MepeHuil pusndecknx BeanunH. OIeHKa TpaHuI] MOTPEIIHOCTEH.

IIpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAHNN 3aBUCUMOCTEN
(¢u3MYeCKUX BEIWYMH, MPOBEpKa MPEUIOKEHHBIX TUMOTE3 (BBIOOD U3
paboT, OMNHCAHHBIX B TEMATHYECKUX pazjeniax «YUYeHUYeCKUun
AKCIIEPUMEHT, J1a00paTOpHbIE PA0OTHI, MPAKTUKYM).

O0o001marniee noBTOpEeHuUeE.



OO06oO0menne W cHUCTeMaTH3alls COJEPKaHMs PA3JeioB Kypca
«Mexanukay, «MonekymsipHas  ¢u3MKa U TEPMOJUHAMUKAY,
«Onexkrpoaunamukay, «Konebanuss 1 BoiHB», «OCHOBBI CHEIUATBLHOU
TEOpUH  OTHOCHUTENbHOCTH», «KBaHTOBass  Qusukay, «IJIEMEHTHI
aACTPOHOMUU U aCTPOPUIUKI.

Ponb ¢usuku 1 acTpOHOMHH B SKOHOMHUYECKOW, TEXHOJIOTHIECKOM,
COLIMAJILHON M ATHYECKOH chepax AesTeIbHOCTH YeI0BeKa, POJIb U MECTO
GU3MKM U acTpOHOMHMHM B COBPEMEHHOM Hay4yHON KapTUHE MHUpa,
3HAUYEHHUE OIHUCATEIbHOM, CHUCTEeMaTU3UPYIOIIel, OOBICHUTENHLHON U
MPOTHOCTUYECKOW (YHKIMI (U3HMUECKON Teopuu, poiib (U3UUYECKOM
TEOpUU B (POPMUPOBAHUU MPECTABICHUN O GU3UUECKON KapTUHE MHPA,
MECTO (PU3NYECKOW KApTUHBI MHUpAa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Nzyuyenne kypca ¢usuku yriayonénHoro ypoBus B 11 kiacce
OCYIIECTBIISIETCS ¢ YUYETOM COAEPKATEIBHBIX MEKIPEIMETHBIX CBA3EU C
Kypcamu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnule ROHAMUA, CEA3AHHBIE C U3YUCHUEM MEMO008
HAYYHO20 NO3HAHUA: SIBICHUE, HAay4dHbIN (akT, Tumnoresa, ¢puznueckas
BEJIMYMHA, 3aKOH, T€OpHsl, HAOIIOJEHNE, FKCIIEPUMEHT, MOJCIINPOBAHUE,
MOJENIb, H3MEpPEHUE, MOTPEIIHOCTH HU3MEPEHUM, H3MEPUTEIIbHbIE
puoOopkl, IudpoBas J1adopaTopus.

Mamemamuka: peleHue CHUCTEMBI YpaBHEHHUIA.
Tpuronomerpuyeckue (QyHKIUH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPUUECKOE TOKIAECTBO. BEKTOPHI M UX MPOEKIMHU Ha
OCH KOOpAHMHAT, CJIOKE€HHE BEKTOpOB. I[Ipom3BOAHBIE 3JIEMEHTAPHBIX
¢bynkumii. [IpuzHaku mogoOus TPEyroJbHUKOB, OMNpeeiIeHUe IUIOaau
MIOCKUX GUryp u o0bEma Ted.

buonocusa: snekTtpuyeckue  SIBICHUS B OKMBOM  NPUPOJIE,
KoJe0aTenbHbIE ABMKEHUS B dKUBOM MPUPOJIE, IKOJIOTHUECKUE PUCKHU TIPU
IPOU3BOJICTBE  BJIEKTPOIHEPTUHU,  JJIEKTPOMArHUTHOE  3arpsi3HEHUE
OKpYXKAlOLIEW Cpenbl, YIbTPa3BYKOBas JUArHOCTUKA B MEIULMHE,
ONTHYECKUE SIBJICHUS B KUBOU IIPHUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAsE CTPYKTYpa
TBEPIBIX TEJ, MEXaHWU3Mbl OOpa30BaHUA KPUCTAUIMYECKOW PpEIIETKH,
CIIEKTPAJIbHBIN aHAIIN3.

T'eozpachusa: marHuTHBIE MOMIOCA 3E€MIIU, 3aJI€KU MArHUTHBIX PYI,
dhoTochEéMKa 3eMHOM TTOBEPXHOCTH, ceiicmorpad.



Texnonozus: IIPUMEHEHUE MTOCTOSIHHBIX MarHuTOB,
AIIEKTPOMATHUTOB, 3JEKTPOJABUIaTenb SKOOW, TeHepaTop NEPEMEHHOrO
TOKa, MHAYKIIMOHHAs II€4b, JIMHUM IEKTpOIIepeaad, 3JEKTPOABUIATED,
panap, paauoNpUEMHHUK, TENEeBU30p, aHTeHHa, TenedoH, CBY-neus,
yYIBTPa3BYKOBasl JHWArHOCTHKA B TEXHUKE, INPOCKUMOHHBIM anmnapar,
BOJIOKOHHAsl OITHKA, COJIHEYHas Oarapesi, CIIyTHHUKOBBIC MPUEMHHKH,
AJIEpHAsi JHEPIeTUKA U DKOJIOTHYECKUE aCTIEKTHI €€ pa3BUTHSL.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILEI'O
OBPA3OBAHUMAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOEHUS y4eOHOro IpeamMera
«Du3MKa» TOIKHBI OTPAXKaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYaroNInXcs
PYKOBOJICTBOBAThCS C(OPMUPOBAHHON BHYTPEHHEH MO3UIMEH JINYHOCTH,
CUCTEMOM  ILIEHHOCTHBIX OpPHUEHTALlMH, IIO3UTUBHBIX BHYTPEHHUX
yOexaeHuH, COOTBETCTBYIOIINX TpaAULIMOHHBIM LIEHHOCTSIM
POCCHUHCKOrO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO OIbITa U OIbITa
NEATEIBHOCTH B MPOLECCE pealr3alyyd OCHOBHBIX HaIlpPaBJICHUU
BOCIIUTATENIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:
rPaKAAHCKOI0 BOCIIUTAHMA:

e c(hOpPMHUPOBAHHOCTh IPAKIAHCKOM MO3UIMM OOYYaIOLIErocs Kak

aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOT0 O0IIECTBa;

e TMPUHATHE TPAJAULIMOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTUUECKUX
U IEMOKPAaTHYECKHUX LIEHHOCTEMN;

e TOTOBHOCTH BECTH COBMECTHYKO JEATEIBHOCTh B MHTEpEcax
IPaKJAHCKOIO OO0IIEeCTBa, Y4acTBOBAaTb B CaMOYIIPABICHUU B
00pa3oBaTenbHON OpraHu3aluu;

e YMEHHME B3aMMOJECHCTBOBATh C COLMAJIBHBIMA WHCTUTYTAMH B
COOTBETCTBUM C UX PYHKIMSIMU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOM JAECATENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMSA:

e chopMHUPOBAHHOCTh POCCHUUCKOW TPAXKTAHCKON HIACHTHYHOCTH,
MMaTpUOTU3MA;

e IICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJaM,
JNOCTHMKEHHUSIM POCCUHCKHUX YUYEHBIX B 00JacTM (QU3UKH U
TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e C(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ATHUYECKOTO
[IOBEICHUS;

e CIIOCOOHOCTh OLEHMBATh CUTYallMI0O M INPUHHUMATh OCO3HAHHbBIE
pEeLIeHNs], OPUEHTUPYSACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B IESITENBHOCTH YUYEHOTO;



e OCO3HAHME JUYHOTO BKJIaga B TOCTPOCHHE YCTOMYMBOTO

Oymy1ero.
ICTETHYECKOT0 BOCTIMTAHMUS:

e ICTETHUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs SCTETUKY HAYYHOTO

TBOPUYECTBA, MPUCYIIETO GU3NUECKOI HAyKE.
TPYAOBOI0 BOCIIMTAHHUS:

e HUHTEpPEC K  pasnuyHbiM  cepaM  mpodecCHOHATBHOU
JESTEILHOCTH, B TOM YHUCIIC CBSI3aHHBIM C (U3UKOW M TEXHHUKOH,
YMEHHE COBEpINATh OCO3HAHHBIN BRIOOp Oymymieit mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KM3HECHHBIC TJIAHBI;

e TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BAHMIO U CAMOOOPA30BAHHIO
B 00acTu (PU3MKHU Ha MPOTHKEHUU BCEH JKU3HH.

IKOJOTHYECKOT0 BOCTIMTAHMUS:

e Cc(hOpPMHUPOBAHHOCTh 9SKOJOTHYECKOW KYJIbTYpPBhI, OCO3HAaHHUE
r7100aJIbHOTO XapaKTepa KOJIOTUIECKUX MPOoOIeM;

e IUIAHUPOBAHME U OCYIIECTBICHUE JACHUCTBUM B OKPYXKAIOIIEH
Cpelle Ha OCHOBE 3HAHWS IEJIeH YCTONYMBOTO pPa3BUTHS
YeII0OBEYECTBA;

e pacIIMpeHHE OTIBITa JeSTSIIEHOCTH IKOJIOTUYECKOM
HAIPAaBICHHOCTU HA OCHOBE UMEIOIIMXCS 3HAHUM MO (PU3HKE.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e Cc(hOpPMHPOBAHHOCTL  MHPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS PU3NICCKON HAYKH;

e OCO3HAHHME IICHHOCTH HAy4HOH JeSTENbHOCTH, TOTOBHOCTH B
nporecce H3y4yeHUs (U3UKH OCYLIECTBIATH MPOCKTHYIO U
MCCIIEJIOBATEILCKYIO ACSITEILHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue JaeiicTBUA:
e CaMOCTOSITENHHO (POPMYIUPOBATH U AKTYATH3UPOBATH MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
e ONpEAECHATh UEIU MACATECIIBHOCTH, 3a/laBaTh IlapaMeTphl U
KPUTEPUU UX JTOCTUKCHUS,
e BBISIBISTH 3aKOHOMEPHOCTH u MPOTHUBOPEUUS B
paccMaTpuBaeMbIX (DHU3NIECKUX SBICHUSX;



pa3pabaThiBaTh IUTAH PELICHUS MpOoOJeMbl ¢ Y4ETOM aHaau3a
MMEIOIIHNXCS MaTePUATHHBIX M HEMATEPHAIILHBIX PECYPCOB;
BHOCHTH KOPPEKTHUBBI B JICATEILHOCTh, OLICHUBATH COOTBETCTBHUE
pe3ynbTaTOB  IENsIM,  OLIGHWBAaTh  PUCKUA  TIOCIEICTBUIN
NEeSTENHHOCTH;

KOOPJIMHUPOBATh M BBITIOJNHATH PabOTy B YCJIOBHUSX peaIbHOTO,
BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHS,
pa3BUBAaTh KPEAaTHBHOE MBIIUICHUE TPHU PEIICHUU KU3HEHHBIX
poOJieM.

ba3oBble ucciiegoBarTe/ibCKHe JeiiCTBUS:

BJIAJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMU MOHITUAMU H
METOIaMH (PU3UYECKON HAYKU;

BJa/ICTh HaBbIKAMU Y4e€OHO-HCCIIEIOBATEIBCKON U IPOEKTHOU
HesTeNbHOCTH B 0o0nacT  (DU3UKH, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEITLHOMY TOWCKY METOJOB DPEIICHHUS
3amad  (PU3WYECKOTO CONEp)KaHMS, TMPUMEHEHUIO Pa3TUIHBIX
METOJI0B MTO3HAHUS,

BJIQ/ICTh BUJIAMU JACSTEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHMS,
€ro HWHTepHpeTanuu, MpeoOpa3oBaHUI0 W TPUMEHEHUIO B
Pa3TUYHBIX YYEOHBIX CUTYyalHMsiX, B TOM YHCJEC MPU CO3TaHUHU
y4eOHBIX MMPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIISITh MTPUYMHHO-CJIECTBEHHBIE CBSI3M U aKTyalU3UPOBAThH
3a/iauy, BBIABUTATh TUIIOTE3Y €€ pelieHus, HAXOJAUTh apryMEHTHI
JUTSI TOKA3aTelbCTBA CBOMX YTBEPXKIICHUM, 3a7aBaTh MapaMeTphl
U KPUTEPUH PCIICHUS;

aHAIM3UPOBAaTh TMOJYYEHHbIE B XOJ€ pEIICHHs 3aJauu
pe3ynbTaThl, KPUTUYECKU OLEHUBATH HX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCJIOBHSIX;

CTaBUTh ®W  (OpMyIuUpOBaTh  COOCTBEHHBIE  3aJadyd B
00pa3oBaTeNbHON JAESATENBHOCTH, B TOM YHUCIE MPU HU3YyYEHUU
bu3uKy;

J1aBaTh OLICHKY HOBBIM CUTYyallUsIM, OLIEHUBATh MPUOOPETEHHBIM
OTIBIT;

YMETh TIEPEHOCUTD 3HAHMS 1O (PU3UKE B MPAKTUICCKYIO 00JIaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MTPEAMETOB;
BBIJIBUTaTh HOBBIE UJIEH, MPEJUIaraTb OPUTrHHAIBHBIE MOIXObI U
pEIICHMUS;



CTaBUTh NPOOJEMBI M 3aJaud, JOIYyCKAIOIIHUE albTEPHATHBHbBIC
peleHus.

Pabora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMHU TIOMy4YeHHUS HWHPOpPMAIUU (PUINIECKOTO
CoJlepKaHUsI M3 MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBJIATh,  TOWCK,  aHajgu3,  CHUCTEMaTH3aluio U
WHTEpIpeTanuio WHOOPMAIIUU PA3IUYHBIX BUIOB U (HOpM
TIpeICTaBJICHNUS;

OIICHMBAThH JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh cpencTBa nH(OPMAITMOHHBIX u
KOMMYHUKAITMOHHBIX TEXHOJOTHH B PEIICHWH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX 3a7a4 C COOII0CHIEM
TpeOOBaHUI JPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepexeHusl, MPaBOBBIX W ATUYECKUX HOPM, HOPM
nH()OPMAITMOHHOM 0€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJACpKAHUS B Pa3THMUHBIX
dopMatax ¢ yd€ToM Ha3HauUeHUs HWHPOPMAIIMM U IIEIEBOU
ayJIUTOPUH, BBHIOMpAs ONTHMAIBHYIO (OpPMY MPEACTABICHUS U
BU3YQJIH3AIIHH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ!

OCYIIECTBIATh OOILICHHE HAa YpOoKaxX (DU3MKUA U BO BHEYPOUHOM
NEATENBHOCTH;

pacrno3HaBaTh MPEANOCBUIKM  KOHQUIMKTHBIX CUTyalud U
CMSITYaTh KOH(JIUKTHI;

pa3sBEPHYTO M JIOTUYHO WM3JaraTb CBOKO TOYKY 3pEHHUA C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHMMaTh M HCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOM U
WHIUBUTyAIbHON PabOTHI;

BBIOMpATh TEMAaTUKY U METOJbI COBMECTHBIX JACHCTBHIA C YUETOM
OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaX/10T0 4JieHa KOJIJIEKTHBA,;
IPUHUMATh LIEJIM COBMECTHOU JESTEIIBHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBIATH
IUIAaH JEWCTBUM, paCHpelensTh poiad C y4ETOM MHEHHU
Y4aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHON PadOTHI;
OLICHMBATh KAa4eCTBO CBOEr0 BKJIaJa M KaXJOr0 YYacCTHHUKA
KOMaH/1bl B OOIINI Pe3yJIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;
opeajaraTtb HOBBIE IIPOEKTHI, OLICHMBATh HIEH C IO3ULUN
HOBH3HBI, OPUTMHAIIBHOCTH, ITPAKTUYECKON 3HAUMMOCTH;



OCYHICCTBJIATL IMO3UTHBHOC CTPATCIrHYCCKOC ITOBCACHUC B
Pa3INMYHBIX CUTyalUusX, IMPOABIATH TBOPUYCCTBO U B006pa)KCHI/Ie,
OBITh NMHHUIIWMAaTUBHBIM.

PeryisiTuBHbIE YHMBeEpPCAJbHbIE YYeOHbIE JeiCTBUSA
Camoopranusanmus:

CaMOCTOSITEJIBHO OCYIIECTBIIATh MO3HABATENIBHYIO ACSTEIBHOCTD
B 00y1acT (PU3KUKHM ¥ aCTPOHOMUH, BBISBIISTH TPOOJIEMBI, CTABHUTH
1 GOpMYIMPOBATh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHUS pPAcC4YETHBIX U
KaueCTBCHHBIX 3aJ1a4, TUIAH BBITOJTHEHUS MPAKTUYECKONH PabOTHI
C y4€TOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHUH;

NABaTh OLICHKY HOBBIM CHUTYaLHsIM;

paclIMpsaTh paMKH Yy4yeOHOTO NpeIMeTa Ha OCHOBE JIMYHBIX
MPEANOYTCHUN;

JeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha
ce0s1 OTBETCTBEHHOCTh 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO 3PYIUIIMH B
o0nactu (U3KKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeNIbHBIIM
Y KYJIbTYPHBIN YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHBbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallusiM, BHOCHTH KOPPEKTHBBHI B
JesITeNIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB EIISIM;
BJIa/IETh HABBIKAMHU TO3HABATEIBHOU PEICKCUN KaK OCO3HAHUS
COBEPILAEMBIX JIEHCTBHII W MBICIUTEIBHBIX MPOIECCOB, HX
pe3yJIbTaTOB U OCHOBAHMIA;

UCIIONBb30BaTh MPUEMBI peICKCHUH I OLEHKH CHUTYallWH,
BBIOOPA BEPHOTO PEIICHUS;

yMETh OIICHWBATh PUCKH M CBOEBPEMEHHO MPHHUMATh PEUICHUS
0 UX CHIDKEHHIO;

NpUHUMATh MOTHBBI M apryMEHTBHl JpPyTrUX TpU aHalu3e
pE3yJIbTATOB JEATEIIbHOCTH;

NPUHUMATH ce0sl, MOHMUMAasi CBOU HEJOCTATKU M IOCTOMHCTBA;
NpUHUMATh MOTHBBI M apryMEHTBHl JpyTrUX TpU aHalu3e
pe3yJIbTaTOB JIEATEIbHOCTH;

HpU3HABATh CBOE MPABO U MPABO JPYTUX HA OUIHOKH.



B nmpomecce nmOCTHXXKEHHST JTUYHOCTHBIX pPE3YyJbTaTOB  OCBOCHHS
MporpamMMbl TI0 (pU3UKE TSI YPOBHS CPEAHETO OO0IIero 0Opa3oBaHUS Y
OoOy4aroluxcsi  COBEPLIEHCTBYETCS  SMOLMOHAJIBHBIM  HMHTEIIEKT,
IpeanoJararomuil chOpMUPOBAHHOCTD:

e CaMOCO3HAHHUA, BKJIIOYAIOIIETO CIIOCOOHOCTh TIOHHMMATh CBOE
HSMOILIMOHAILHOE COCTOSIHME, BHJETh HAMNpaBICHUS pPa3BUTHS
COOCTBEHHOM AMOIMOHANIBHOMN Cepbl, OBITh YBEPEHHBIM B ce0e;

e CaMOpPETyJIMpPOBaHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHUE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEACHUE, CIIOCOOHOCTD
aJIalTUPOBATHCA K ASMOIMOHAIBHBIM HM3MEHEHUSM W TPOSBISTH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

e BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTpeMJIEHHE K
JOCTMKEHMIO ILI€JIM U YCHEXy, ONTUMHU3M, WHUIMATHUBHOCTD,
YMEHHE JIICTBOBATh, UCXOS U3 CBOUX BO3MOKHOCTEN;

e DMIATHH, BKJTIOYAIOIIEH CIIOCOOHOCTD MOHUMATh
HSMOILIMOHAIILHOE COCTOSIHHE JIPYTHX, YYUTBIBaTh €ro MpHU
OCYIIECTBJICHUN OOILEHUS, CHOCOOHOCTh K COYYBCTBHIO M
COTIEPEKUBAHHUIO;

e COIMAJIBHBIX HABBIKOB, BKIKOYAIOIINX CIOCOOHOCTh BBICTPAaUBATh
OTHOIICHUS C JPYTUMH JIOABMH, 3a00TUTHCS, MPOSBIATH
MHTEPEC U pa3pemniatb KOHQINKTHL

ITPEJIMETHBIE PE3VJIbTATDBI

K koHmy oOyuenuss B 10 Kknacce mnpeIMETHbIE pe3yJbTaThl Ha
yrIyOnEHHOM YpPOBHE JOJDKHBI OTpakaTb C(HOPMUPOBAHHOCTH Yy
00y4aroIuxcst yMEHHI:

e TMOHUMATHh POJb (U3UKH B DKOHOMHUYECKOW, TEXHOJOTUYECKOH,
HKOJIOTMYECKOM, COIUAIBHOM M 3TUYECKOM cepax IesaTeIbHOCTH
4eJloBeKa, pojib MU MECTO (PU3UKM B COBPEMEHHOW HAay4YHOMH
KapTUHE MUPA, 3HAUEHHE ONUCATEIbHOM, CHUCTEMATU3UPYIOLIEH,
OOBSICHUTENIFHOM M MPOTHOCTUYECKOW (YHKUIUN (U3HIECKOM
TEOPUHU — MEXaHUKH, MOJIEKYJISIPHON (DU3HKU U TEPMOIMHAMUKHY,
poib (hU3MUECKON TEopuu B (POPMHUPOBAHUU IPEJICTABICHUM O
(bu3nuecKoil KapTUHE MUPA;

e pa3nMyaTh YCIOBHS MIPUMEHMMOCTH MOAENEH (PU3NYECKUX TEN U
MpoLIECCOB  (SIBIEHWM): HMHEpUHAJbHAsg CUCTEMA OTCYETA,



abCoMIOTHO TBEP0E TEJO, MarepuaibHas TOYKa,
PaBHOYCKOPEHHOE ABM)KEHHE, CBOOOJHOE MajeHue, abCOIOTHO
ynpyras jaedopMaius, aOCOJIOTHO yHpyroe # aOCONIOTHO
HEYNPYyroe CTOJKHOBEHMS, MOJCIU Ta3a, dKUIKOCTU U TBEPAOTO
(KpUCTAIIIMYECKOT0) Teja, WACANbHBIM Ta3, TOYEYHBIN 3apsi,
OJIHOPOJIHOE 3JIEKTPUYECKOE TIOJIE;

pasnuyaTh yciuoBus (TpaHUIBI, 00JaCTH) TPUMEHUMOCTH
¢u3MYeCKUX  3aKOHOB, [OHMMAaTh  BCEOOLIUMH  XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTh HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBICHATH MEXaHHUUECKHE TIPOLECCHl H
SIBJICHUSI, UCIIOJIb3YsI OCHOBHBIE MOJIOKEHHUS U 3aKOHBI MEXaHUKHU
(OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JBIDKEHHUS,  (OpMYIIbI
KMHEMAaTHUKW PaBHOYCKOPEHHOTO JBIKEHHUS, IpeoOpa3zoBaHuUs
lanunes nns CKOPOCTM M TNEpEeMEIleHHs, 3aKoHbl HbrOTOHA,
INPUHIUI  OTHOCHTEJIBHOCTM ['anmuies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUS HUMIIyJbCa U MEXaHWYECKOU
SHEPruu, CBSI3b PabOTHI CWJIBI C U3MEHEHHUEM MEXaHUYEeCKOU
SHEPrUuM, YCIOBUS PpAaBHOBECHS TBEPAOrO Tea), MPU HTOM
HCIIOJIb30BaTh MAaTEMAaTUUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBATh
YCJIOBHS IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MPEe0Opa3oBaHMI
[anunesi, BTOpOro u TpeThero 3akoHOB HbIOTOHA, 3aKOHOB
COXpaHEHUs HUMITyJbCA W MEXaHUYECKOM DJHEpruu, 3aKoHa
BCEMHUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBICHUS,
UCToNib3yst  OocHOBHble  monoxkeHuss MKT u  3akoHbI
MOJIEKYJISIpHOW (PU3MKM U TEPMOJMHAMHUKHU (CBSI3b JABICHUS
UJCaJBbHOIO0 Ta3a CO CpEeIHEW KHHETHYECKOW DHEpPrueu
TEIJIOBOTO JBHKEHHUSI M KOHUEHTpAIMel €ro MOJEKYJ, CBA3b
TEMIIepaTyphbl BeEIlleCTBAa CO CPEIHEM KUHETHYECKOW 3Hepruei
TEIJIOBOTO JIBWKEHUSI €r0 YacTHII, CBSI3b JABJICHHUS HJI€aTbHOTO
ra3a C KOHIIGHTpalMeWd MOJIEKYJ]l M €ro TeMIlepaTypoi,
YpaBHEHHUE MenneneeBa—KnaneipoHa, IIEPBbIN 3aKOH
TEPMOJUHAMHUKHN, 3aKOH COXPaHEHHUS SHEPruu B TEIUIOBBIX
mpoleccax), TMpd 3TOM  HUCIOJb30BaTh  MAaTeMaTHYeCKOe
BBIPA)KEHHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS MNPUMEHHUMOCTU
ypaBHeHus: MenaeneeBa—Knaneiipona;



aHAIM3UPOBaTh U  OOBSACHATH  DIIEKTPUUECKUE  SIBJICHHS,
HCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS M 3aKOHBI JIEKTPOAUHAMUKH
(3aKOH COXpaHEHMs 3JIEKTPUUYECKOro 3apsana, 3akoH KyioHa,
NOTCHIMAIBHOCTD  AJIEKTPOCTATUYECKOIO  IOJIS,  IPUHLHAII
CYNEPIIO3ULIMHA BJEKTPUUYECKUX TMOJEH, NpPH 3STOM YKa3bIBasd
YCJIOBHSI TPUMEHUMOCTH 3akoHa KyiioHa, a Takke MpakTHYeCKU
BA)KHBIE COOTHOIIECHMS: 3aKOHbI OMa JJIs ydacTKa LEenu U Ui
3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH Jxoyns—JIeHna,
npasusia Kupxroda, 3akonsl @apanes Ui 2IeKTpoIn3a);
OMHUCHIBaTh (PU3UYECKHE TMPOLECChl M SBICHUS, HCIONb3YS
BEJIMYUHBL: MEPEMEILIEHNUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TENa
U CUCTEMBI T€J, CHJIa, MOMEHT CHJIbl, JABJICHUE, [IOTCHIUAIbHAS
DHEPrUs, KHUHETUYECKAas DJHEPrus, MEXaHW4YecKas DJHEeprus,
paboTa cuibl, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE, CUIIA TSKECTH,
CWia  yOpyrocTd, CWJIa TpPEHHs, MOUIHOCTb, JHEPrus
B3aUMOJICHCTBUS Tena ¢ 3eMi€il BONMM3M €€ MOBEPXHOCTH,
SHEPrus ynpyrou aepopManuu NpyKUHbI, KOJIUUYECTBO TEIUIOTHI,
abconroTHasi TemImeparypa Teia, pabora B TEpPMOIMHAMUKE,
BHYTPEHHSSI DHEPIUsl WJCAIBHOIO OJHOATOMHOIO Trasza, pabora
MJICaJbHOTO Ta3a, OTHOCHUTENbHAs BIAXXHOCTh Bo3ayxa, KIIJI
UJEANBHOTO TEIUIOBOIO JIBUTATENsA; JJIEKTPUYECKOE IIOJIE,
HAIPsDKEHHOCTD  AJIEKTPUYECKOTO IIOJIA, HANPSHKEHHOCTH IIOJIA
TOYEYHOI'O 3apsiia WIM 3apsHKEHHOTO Inapa B BakyymMe U B
TURJIEKTPUKE, MTOTEHIUAN 3JIEKTPOCTATUYECKOrO IMOJISI, Pa3HOCTh
MOTEHIUAJIOB, 3JEKTPOABIKYLIAs CUJIA, CHUJIa TOKA, HAIIPSKEHUE,
MOIIHOCTb  TOKa,  JJIEKTpUYECKas  EMKOCTb  IUIOCKOIO
KOHJIEHCATOpa, COIPOTUBJICHUE ydacTka Lenu C
MIOCJIEIOBATEIbHBIM U NapAJLIEIbHBIM COEIUHEHUEM PE3UCTOPOB,
SHEPrUs IEKTPUUECKOr0 MOJIsI KOHEHCATOPA;

OOBSCHATh OCOOCHHOCTH MPOTEKAHUS (PUBNYECKUX SIBICHUIL:
MEXaHUYECKOE  JBIKEHWE, TEIUIOBOE  JBIDKEHUE  YaCTHUIL
BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JIBUYKEHUE,
auddysusi, ucapeHne, KUIMeHUe U KOHJICHCAIHs, MIaBJICHUE U
KpUCTaJUIA3aLus, HaIpaBJIEHHOCTb TEeIIoNepeauH,
NEKTPU3alus  Tel, OKBUIOTCHIHMAIBHOCTH  IOBEPXHOCTH
3apsKEHHOTO IIPOBOJIHUKA,

IPOBOJNUTh HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHON (PU3HUYECKOM
BEJIMYUHBI OT JIPYrOM € HCIOJIb30BAHHEM NPSIMBIX H3MEPEHUH,



Opu  3TOM  KOHCTPYHpPOBaTh  YCTAHOBKY, (PHKCHUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEITUYHMH B
BUAC TpaduUKOB C y4ETOM aOCOJIOTHBIX IOTPEIIHOCTEH
M3MEPCHH, JeNIaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHMSI,
MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMUUH, MPHU
TOM BBIOMpaTh ONTUMAIBHBIA METOJ HM3MEPEHHUs, OLECHUBATH
aOCONIOTHBIE M OTHOCHUTENBHBIE TIOTPEUIHOCTH TMPSAMBIX H
KOCBEHHBIX H3MEPECHUI;

NPOBOJUTH OIBITHl O TPOBEPKE TMPEATOKEHHON THITOTE3bI:
IUTAHUPOBATh  JKCIIEPUMEHT, CcOOMpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAIM3UPOBATh MOJyUYEHHBbIE PE3ylbTaThl U JAENaTh
BBIBO/] O CTaTyCe MPEI0KCHHON THITOTE3HI,

coOMroMaTh TpaBuia OE30MacHOTO Tpylda MpH IPOBEICHUH
MCCIICJIOBAaHUA B paMKax y4eOHOTO IKCIEPUMEHTA, MPaKTUKyMa
U y4eOHO-MCCIIEIOBATEIbCKOW U TPOEKTHOU JEATEIHHOCTH C
MCIOJIb30BaHNEM H3MEPHUTEIBHBIX YCTPOMCTB U J1a0OpPaTOPHOTO
000pyI0BaHUS,

pemaTh pacu€THBIC 3a7a9d C IBHO 3aJJaHHOW M HESIBHO 3aJaHHON
bu3nuecKoil MONETIpI0: HAa OCHOBAaHMM aHAlM3a  YCJIOBHS
00OCHOBBIBaTh BBIOOp (M3MYECKOM MOJEIH, OTBEUAIOMIEH
TpeOOBaHUSM  3aJauyd, MNPUMEHATH  (GOPMYIbI,  3aKOHBHI,
3aKOHOMEPHOCTH H TIOCTYJaThl (U3WUECKUX TEOPHA MpHU
UCTIOJh30BAaHUM MAaTEMaTHUYECKUX METOJIOB pEIIeHUs 3ajad,
OPOBOAWTH pacu€Thl HA OCHOBAHMM HMEIOIIUXCS JIaHHBIX,
aHAJIM3UPOBATh PE3YNIbTAThl U KOPPEKTHUPOBATH METO/IbI PEIICHHUS
C Y4ETOM TIOJTyYEHHBIX Pe3yJIbTaTOB;

peniaTh KaueCTBEHHBIC 3a/1a4u, TPEOYIOIIe MPUMEHEHHUS 3HAHUH
U3 pa3HBIX Pa3/IesoB Kypca GU3MKH, a TAKKE WHTErpallui 3HAHUI
U3  JIpyrUX  TPEAMETOB  €CTECTBEHHO-HAyYHOTO  IUKJIA:
BBICTPAMBATh JIOTUYECKYIO IEMOYKY PACCYKIACHHA C OMOpOH Ha
M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NUYCCKUE SBIICHHS,
UCTIOJb30BaTh  TEOPETUYCCKUE 3HAHHUS NI OOBSICHCHHS
OCHOBHBIX MPHUHILHUIIOB paOOTHl HU3MEPHUTENBHBIX MPUOOPOB,
TEXHUUYECKUX YCTPOHUCTB M TEXHOJOTUYECKUX MPOLIECCOB,;
NPUBOJUTH TIPUMEPHI BKJIAJa POCCUHUCKHX U 3apyOeHBIX
yu€HBIX-(QDU3UKOB B pPa3BUTHE HAYKH, B OOBSCHEHHE IMPOIIECCOB
OKPY>KaroIllero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



aHATM3UPOBaTh W  OIICHWUBATH IIOCJICACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JICSITEILHOCTH YEJIOBEKA, CBSI3aHHOU C
(dbu3nyeckuMy  TporeccaMu, C  MO3WIHUM  AKOJOTHYECKOU
0e30I1acHOCTH, peACTaBICHUM 0 palMoOHaIbHOM
MPUPOJIONIOIB30BAHUU, a TakKXe pPasyMHOM HCHOJIb30BAHUU
JNOCTH)KCHUW HAYKW W TE€XHOJIOTMHW JUISl JAJbHEHMIIEro pa3BUTHA
YeJIOBEYSCKOro o0IIecTBa;

IPUMEHSITh pPa3Iu4yHbIe CIOCOOBl paboThl ¢ HH(pOpMaIuen
(U3UYECKOro CoACp)KaHUS C MCIOJIB30BAHUEM COBPEMEHHBIX
WH)OPMAITMOHHBIX TEXHOJOTHH, TIPHU H3TOM HCIOJIH30BaTh
COBpPEMCHHBIC HMH(POPMAIIMOHHBIE TEXHOJOTUU ISl TIOMCKA,
nepepaboTKU M MPEAbSIBICHUS YICOHOM M HAYYHO-TIOMYJISPHOU
uHpopMaruu, CTPYKTYpPHUPOBaHUS " HUHTEpIIpETalUH
uHpopManMK, TOJYYEHHOH W3  Pa3IUYHBIX  HCTOYHHKOB,
KPUTHYECKA aHAJU3UPOBATH TOJNyYaeMyl) HHPOPMALUIO W
OIICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOLIUXCS
3HaHUM, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA WH(POpMaIIIH;
IPOSIBIISATh OPraHM3allMOHHBIE W  IIO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TIPHOOPETCHUSI HOBBIX 3HAHUM B IpoIecce
BBITIOJTHEHUSI POCKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;
paboTaTh B TpyNnIe C HCHOJHEHUEM PA3IUYHBIX COIUATBHBIX
poJie,  IJIaHupoBaTh  pabOTy  TPYIIbI,  PAMOHAIBHO
pacrpenensaTh JIeSITeIbHOCTh B HECTAHJIAPTHBIX CHUTYaIlUsX,
aJIeKBaTHO OIICHUBATH BKJIAJl KXXJOT0 U3 YYaCTHUKOB I'PYMIILI B
pelIeHrne paccMaTpUBaeMOn MPOOJIEMBI;

IpOSIBJISATH ~ MOTHMBALMIO K  Oyaymied  mpodeccuoHaabHOU
NEATCIbHOCTH 110  CHEIHUAIBHOCTAM  (PU3HKO-TEXHUYECKOTO
npodus.

K xonmy oOyuyenuss B 11 knacce TpeAMETHBIE pe3ysbTaThl Ha
yrIyOnEéHHOM  ypOBHE JOJDKHBI  OTpakaTh C(HOPMUPOBAHHOCTH Y
00y4aronIMxcsi yMEHUM:

MOHUMATh POJIb (U3UKH B SKOHOMHUYECKOW, TEXHOJOTHYECKOH,
COLIMAJIbHON M ATUYECKOHN cepax AESITEIbHOCTH YEJIOBEKA, POb
U MECTO (PU3UKM B COBPEMEHHOW HAay4YHOH KapTHHE MHpa, POjb
aCTPOHOMUHU B MPAKTUYECKOW JEATEIBHOCTH YeJOBEeKa M
JaNbHEMIIEM  HAy4YHO-TEXHHUYECKOM  pPa3BUTUH,  3HAYCHHE
ONMCATENIbHOM, CHUCTEMAaTHU3UPYIOLIEH, OOBICHUTEIBHOH U



OpOrHOCTHYECKOW  (yHKUMHA  ¢u3nueckoil  teopunm  —
AIIEKTPOJAUHAMUKH, CIEHUAIBHON TEOPUH OTHOCHUTEIHHOCTH,
KBAHTOBOM (PM3UKH, POib (HU3HUECKON Teopun B (HOpMHPOBAHUU
OpEICTaBICHUA O  (U3NYECKOM KapTUHE MHpa, MECTO
¢buznueckoil KapTUHBI MHUpa B OOIIEM psSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O PUPO/IE;

pa3inyaTh YCIOBHS MPUMEHUMOCTH MOJENEH (PU3NYECKUX TNl U
IPOLECCOB  (ABJICHUM):  OJHOPOAHOE  DJIEKTPUYECKOE U
OJTHOPOJIHOE MArHUTHOE TIOJIs, TapMOHHUYECKUE KoyieOaHus,
MATEMATUYECKUN MAATHUK, WJCAIbHBIN TNPYXUHHBIA MasTHUK,
rapMOHHYECKHUE BOJIHBI, HACANbHBIA KOJIEOATENbHBIN KOHTYP,
TOHKasl JIMH3a, MOJEJIEH aToMa, aTOMHOIO $ipa U KBAaHTOBOM
MO/JIEJIH CBETA;

pa3znauuath yciaoBHs (TpaHHUIBl, O00JIaCTH) NPUMEHUMOCTH
(U3UYECKUX  3aKOHOB, IIOHMMATh  BCEOONIUMH  XapakTep
(GbyHIaMEHTaNbHBIX 3aKOHOB U OTPAHMYEHHOCTH HCIOIb30BAHUS
YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH AJIEKTPOMArHUTHBIE IPOLIECCH U
ABJICHUS, HCIOJB3YySl OCHOBHBIC TIIOJIOXKEHUS U  3aKOHbI
AIIEKTPOJAMHAMUKHA U CIEHUAIBHON TEOPUU OTHOCUTEIHHOCTH
(3aKOH COXpaHEHMS MEKTPUUECKOro 3apsiia, cuia AmMmnepa, cuia
JlopeHnia, 3aK0H AJIEKTPOMArHUTHOM MHAYKLKH, TpaBwiio JIeHuna,
cBs13b DJIC caMOMHAYKIIMU B AJIEMEHTE JIEKTPUUECKON IIENH CO
CKOPOCTBIO W3MEHEHHUsS CHJIBl TOKa, IMOCTYJaThl CHEIHATbHOM
TEOPHH OTHOCUTEIIBHOCTU DWHILTENHHA);

aHAJIM3UPOBaTh U OOBACHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS,
UCIOJb3ysl  IOJIOKEHUST  KBAaHTOBOM  (u3uku  (ypaBHEHHE
OunmreiiHa s ¢orodddekrra, MepBblii U BTOPOM MOCTYNATHI
bopa, npuHIIMI COOTHOIIEHUS HeonpeneneéHnocTel I'eitzendepra,
3aKOHBI COXPaHEHUS 3apsI0BOT0 U MACCOBOT'O UMCEN U YHEPTUU B
AJIEPHBIX PEAKLUAX, 3aKOH PaJIMOaKTUBHOIO pacnana);
ONUCHIBATh (PU3UYECKHE MPOLECChl U SIBICHUSA, HCHOIb3Ys
BEJIMYUHBI: HAMPSHKEHHOCTh 3JEKTPUUECKOTO MO, MOTEHIIHAI

QJICKTPOCTATUICCKOT'O I1OJIA, Pa3sHOCTDb IIOTCHIMAJIOB,
QJICKTPOABHIKYIIAA CHJIa, HWHAYKOHA MAargouTHOTI'O I10JIA4,
MarHUTHBIN ITOTOK, CHJIa AMnepa, HHAYKTUBHOCTD,

QJICKTPOABMIKYIIAA CHJIa CAMOMHIAYKIHWHU, SHCPIUA MArouTHOI'O
IIoJis1 MpOBOAHHUKA C TOKOM, peJ'IHTI/IBI/ICTCKI/Iﬁ HUMITYJIBC, ITOJIHAA



DHEPTUs, DHEPIHsl TOKOS CBOOOJHON YACTHIIBI, SHEPTUS W
UMITYJIEC (JOTOHA, MACCOBOE YHUCIIO U 3apsill siApa, SHEPTHUS CBSI3U
a5pa;

OOBSACHATH OCOOCHHOCTH MPOTEKaHUs (U3UUECKUX SIBJICHUM:
DNIEKTPOMArHUTHAS ~ WHAYKIUS, CAMOWHIYKIWSA, PE30HAHC,
uHTepdepeHuss  BoJH, audpakuusA, AUCIEPCHs, TOJTHOE
BHYTPEHHEE  OTPaKCHHUE, dotoanexktpudyeckuii  dpdexr
(boToaddexr), anbbha- u Gera-pacnajbl saep, raMma-u3IydeHUue
anep, Gpu3ndecKkue MPUHIHUIBI CIIEKTPATLHOTO aHallu3a U padOoThI
nasepa;

OTpeNeNsITh  HaNpaBlICHUE WHIYKIUA  MArHUTHOTO  TIOJIA
IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTH N300paKEeHHE, CO3/ITaBaEMOE TIJIOCKUM 3€pKaJIOM, TOHKOU
JIMH30M, U paCCUUTHIBATh €r0 XapaKTePUCTUKH;

MPUMEHSATH OCHOBOTIOJIATAIONINE ACTPOHOMUYECKHE TIOHSTHS,
TEOPHH W 3aKOHBI I aHaMW3a W OOBICHCHHS] (HU3UICCKUX
IPOLIECCOB, MPOUCXOASAIIMX B 3BE37aX, B 3BE3HBIX CUCTEMAaX, B
MEXTaJIaAKTHUECKOU Cpejie; BUKEHUsSI HEOECHBIX Te, SBOIIOLUN
3BE311 U Beenennoi;

MIPOBOAMTDH UCCIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEIUUUH C
HCITOJIb30BAaHUEM MIPSIMBIX WU3MEPCHUM, npu TOM
KOHCTPYUPOBaTh  YCTaHOBKY,  (UKCHUPOBAaTb  pe3yJbTaThl
MOJIy4YCHHOM 3aBUCUMOCTHM (DU3UYECKUX BEIUYMH B BHJIE
rpadukoB ¢ y4€ToM aOCOJIOTHBIX TOTPENTHOCTEH HW3MEPEHUH,
JIeNIaTh BBIBOJIBI MO PE3yJIbTaTaM UCCIICIOBAHMUS;

IPOBOJUTH KOCBEHHbIE H3MepeHUs (U3MYECKUX BEIUYUH, MPU
ATOM BBIOMpATh ONTUMAJBHBIM METOJ HM3MEPEHUs, OlLEHUBATH
aOCOJIIOTHBIE ¥ OTHOCHUTEIBHBIE TIOTPEITHOCTH TMPSMBIX U
KOCBEHHBIX N3MEPEHUM;

IPOBOJUTH OIBITHI IO TPOBEPKE MPEAJIONKEHHOM THIOTE3bI:
IUTAHUPOBATh AKCIEPUMEHT, COOMpPATh SKCHEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJyYEHHBIE Pe3yJbTaThl U JENaTh
BBIBOJI O CTaTyce MPEeaI0KEHHOM TUIOTE3bI;

OMHCHIBATh METOABI TIOJYYCHHS] HAYYHBIX aCTPOHOMHYECKHUX
3HaHUM;

coOmrofiaTh MpaBwiia 0€30MacHOr0 TpyJa MpU MPOBEIECHUU
UCCJICIOBAaHUIM B paMKax y4eOHOTO 3KCIEpPUMEHTa, MPaKTUKyMa
U y4eOHO-MCCIIEIOBATEIbCKOW U TPOEKTHOU JEATEIHHOCTH C



MCIIOJIb30BaHNEM H3MEPHUTEIBHBIX YCTPOMCTB U Ja0OpaTOPHOTO
000pynOBaHuU4,

pemaTh pacu€THbBIC 3a/1a4d C ABHO 3aJIJaHHOM U HESBHO 33IaHHOM
¢u3MYecKo MOJENbI0: HAa OCHOBAHMM aHajdu3a YCIOBUSA
BbIOMpaTh (U3NYECKUE MOJEIH, OTBEYalIIue TpeOOBaHUSIM
3a/1aud, MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W
MOCTYJaThl  (PU3WYECKHX  TEOpUHA  TPH  HCTOIH30BAHHH
MaTeMaTUYECKUX METOJOB PEUICHUS 3a7ay, MIPOBOJIUTh PACUETHI
Ha OCHOBAHMM MMEIOLIUXCS TaHHBIX, AaHAJIM3UPOBATh PE3YJIbTAThI
U KOPPEKTHPOBATH METOJbl PEHICHUS C YYETOM MOTYYEHHBIX
pE3yNbTATOB;

peniaTh Ka4eCTBEHHbIE 3a/1auu, TPeOyIoUue MPUMEHEHUs 3HAaHU N
U3 Pa3HbIX pa3/ieNioB Kypca PU3KKH, a TAK)Ke UHTETPaIluy 3HAHUN
U3  Jpyrux NOPEeAMETOB  E€CTECTBEHHO-HAyYHOrO  IUKJIA:
BBICTPAUBATh JIOTUYECKYIO LIEMOYKY PACCYXICHUM C OMOpOW Ha
M3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYCCKUE SBICHUS;
UCIIOJIb30BaTh  TEOPETHUYECKHME 3HAaHUS Il  OOBSICHEHUS
OCHOBHBIX MPHUHIIMIOB pabOThl HM3MEPUTENIbHBIX TPUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJOTHUECKUX IPOLIECCOB;
MPUBOJUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOEKHBIX
VUIEHBIX-(U3UKOB B PAa3BUTHE HAyKHU, B OOBSICHCHHE MPOIECCOB
OKPY’KAIOILIEro MUpPa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHAIM3UPOBaTh W  OICHUBATh TMOCJIEACTBUS OBITOBOM U
MIPOU3BOACTBEHHON JEATENBHOCTA YEJIOBEKA, CBS3AHHOW C
¢uznuecKkUMU  TpoleccaMu, C TMO3UIUN  IKOJIOTHYECKOM
0e30MacHOCTH, pEACTABICHUM 0 palMOHAIBHOM
IPUPOJIONIONB30BAHUM, A TaKKE Pa3yMHOM HCIIOJIb30BaHUU
JNOCTH)KCHUW HAYKW W TE€XHOJOTMHU ISl JAJbHEHIIEro pa3BUTHUA
YeJIOBEYSCKOro o0IIecTBa;

OPUMEHSTh Pa3IMYHbIE CHOCOOBI paboThl ¢ HHPOpMaLUen
(U3MYECKOro CoJiepKaHUsl C HCIOJIb30BAHUEM COBPEMEHHBIX
UH(GOPMAIIMOHHBIX ~ TEXHOJOTUW, TPU OSTOM HCIOIB30BAThH
COBpPEMCHHBIC HMH(POPMAIIMOHHBIE TEXHOJOTUU ISl TIOMCKA,
nepepabOTKA U NPEIbsABICHNUA y4€OHOH M HAYYHO-IIOMYJIIPHON
uH(popMaIm, CTPYKTYpPUPOBaHUsA U UHTEPIIPETALNN
uHbopMaIlui, TOJYYEHHOM U3  pa3IUYHbIX HCTOYHHUKOB,
KPUTUYECKM AaHAIM3UPOBaTh MOJydyaeMylo HH}opmanuioo u



OLICHHMBAaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS
3HAaHUU, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHMKA UH(OpMALINH;
OpOSIBIATh OpPraHU3alMOHHbIE U  IIO3HABATENIbHBIE YMEHMS
CaMOCTOSITEJIbHOTO IPHOOPETEHUS] HOBBIX 3HAHUN B IIPOLIECCE
BBITIOJTHEHUSI IPOECKTHBIX U yUeOHO-UCCIEI0BATENLCKUX PadoT;
paboTaTh B TpYIIE C HUCHOJHEHHEM pPAa3JIUYHBIX COIHAIBHBIX
poyiel,  IUITAHUpOBaTh  padOTy  TpPYIIbI,  PAMOHAIBHO
pacnpenenarth JAesTebHOCTbh B HECTAaHAAPTHBIX CHUTYyalUsX,
a/IeKBaTHO OIICHMBATh BKJIAJl KaXJ0r0 U3 yYAaCTHUKOB T'PYIIIHI B
pellIeHre paccMaTpuBaeMon IPOOIEMBI;

MPOSIBJISITh ~ MOTHBAIIMIO K Oyaymied  mpodeccrHoHaIbHOM
NESATEIbHOCTH 10  CHEHUAIBHOCTAM  (PU3HKO-TEXHUUYECKOTO
podus.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO yacos
Ne HaumeHoBaHue pa3iesioB U TeM Kontpou IpakTuye DuiekTpoHHbBIE (UG POBHIE)
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OcHOBEI MOHCKYHHpHOKHHeTquCKOﬁ

3.1 15 1 https://m.edsoo.ru/GFRCER9LS
TEOPUH
3.2 Tepmonuuamuka. TennoBbsie MalIMHbI 20 1 https://m.edsoo.ru/HD3D80Q61
A .
33 FPCTATHRIE COCTONHI BEevTaa 14 1 https://m.edsoo.ru/ITWB97NGVP
@®a30BbIE IEPEXOABI
Wroro no pazneny 49




Pasnea 4. JIEKTPOJJUHAMUKA

4.1 DneKTpuYecKoe mosie 24 https://m.edsoo.ru/LFUQRI1RSA
4.2 IToCTOSTHHBIN DIIEKTPUYECKHUM TOK 24 https://m.edsoo.rt/ WKWLISVW?2
4.3 Toxku B pa3nuyHbIX cpenax 6 https://m.edsoo.ru/VLX14U83A
Hroro no pazneny 54
Pasen 5. ®U3UMUYECKUH MPAKTUKYM
5.1 PuU3HYECKUI IPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJI97
Hroro no pazneny 16
PesepBHOe Bpems 10 https://m.edsoo.ru/STRFLE9A2
OBIIEE KOJMYECTBO YACOB I1O0 170 16

I[TPOT'PAMME




11 KIIACC

KoanuyecTBo 4acoB

Ne n/n HaumeHoBaHMe pa3iesioB U TeM KouTpoas IpakTHyec DuiekTpoHHbBIE (U POBbIE)
i nporpaMmMsbl Bcero HbIE KHe o0pa3oBaTe/bHBIE pecypcChl
padoThl padoTbl
Pazgen 1. 9JIEKTPOINMHAMUKA
1.1 MarautHoe 11051€ 14 https://m.edsoo.ru/SPRHOWUII
1.2 DNEKTpOMarHuTHasi MHIYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS 1 BOJIHBI
2.1 Mexanunueckne KojIeOanus 10 https://m.edsoo.ru/YOUA69FNZ
2.2 ONeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHCCKHC 1 SICKTPOMATHHTHbIC 10 1 https://m.edsoo.ru/RYENOYICS
BOJIHBI
24 Onruka 25 1 https://m.edsoo.ru/OBLJ6N69R
Hroro no pazneny 60

Pasen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckyJ1sipHO-BOJIHOBOM Ayalln3mM 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusuka aTomMa 5 https://m.edsoo.ru/ZLJ435GQC




dusnka aTOMHOTO AApa u
OJICMCHTAPHBIX YaCTUL]

4.3

https://m.edsoo.ru/Q4WLMHS9T

Hroro no pazneny

25

Pazpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DneMEeHTBl aCTPOHOMUU U

5.1 12 https://m.edsoo.ru/RPXWEWN4N
acTpopU3UKHI
Hroro no pazneny 12
Paszen 6. ®USHMUYECKUH MPAKTUKYM
6.1 Pu3HYEeCKU IPAKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Hroro no pazneny 16
Pasnen 7. OBOBIIAIOIIEE ITOBTOPEHHUE
Cucremaruzanus u 00o0LIeHNE
IPEIMETHOTO COJIEP>KAHUSI U OTIbITA
7.1 JeSTeNIbHOCTH, TPUOOPETEHHOTO MTPHU 15 https://m.edsoo.ru/PSCGRX7IW
u3ydeHuu Kypea ¢pusuku 10 — 11
KJIaCCOB
Hroro no pazneny 15
PesepBHoe Bpems 10 https://m.edsoo.ru/E65RYIXLB
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME







ITOYPOYHOE INTAHUPOBAHUME

10 KITACC
KosanuyectBo yacos
Jlara
Ne Kontpo | IIpakrn DJIeKTPOHHBIEe HH(POBbIE
Tema ypoka u3y4
n/n Bcero | JbHbIE yeckHne eH o0pa3oBaTe/IbHbIE Pecypchl
|
padoTsl | padoThI

®dusnka — pyHaaMeHTaIbHast HayKa O
IpUpOJIE

https://m.edsoo.ru/4GD12L.71X

HayuHblii MeTO1 MO3HAHUS U METO/BI
UCCIeI0BaHUS (U3HUECKUX SBICHHI

https://m.edsoo.ru/47JULOI1Y

DKCIEPUMEHT U TEOPHS B MPOIIECCE
no3HaHus npupoabl. Habmonenne u
JKCIIEPUMEHT B (pU3MKe

https://m.edsoo.ru/RV2VFFZL6

CrniocoObI nu3mepenus: GpU3NIECKUX
BCJIMYHUH

https://m.edsoo.ru/BKMS7EYO5

AOCOII0THAS U OTHOCHUTEIIbHAS
IMOTrpeIIHOCTU I/ISMepeHI/Iﬁ (1)I/I3I/I‘IGCKI/IX
BCINYHNH

https://m.edsoo0.ru/K3LOQI3CFT

MonenupoBanue B ¢pusuke. Poib u
MecTo (pU3NKH B HOpMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI MUpa, B
MIPaKTUYECKON NEATEIbHOCTH JIIOIEH

https://m.edsoo.ru/85PJ5YR4H

MexaHn4deckoe IBHKEHHUE. Cucrema
orcuera. OTHOCUTEIBHOCTD
MCXaHHUYCCKOI'oO ABHKCHUA. HpHMaﬂ u

https://m.edsoo.ru/QUQYCWDZP




06paTHa;1 3aJa4ul MCXaHHUKH

Paanyc-BekTop MaTepuanibHON TOUKH,
€ro MPOEKINU Ha OCH KOOPIUHAT.
Tpaekropust. [lepemenienue. CKopocTb.
WX mpoekIuu Ha OCH KOOPIMHAT

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpHOE ITPAMONIMHENHOE
nBuxkenue. ['papuyeckoe onucanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JIBUKCHUS

https://m.edsoo.ru/ZNKXPEMEF

10

CrnosxeHue nepeMenieHnii 1 CKOpOCTeH.
Pewenne 3anau

11

HepaBHoMepHOE nBHXKEHUE.
MrHOBeHHas CKOPOCTh. Y CKOPEHHUE.
[IpssMOnMHENHOE NBUXKEHUE C
MTOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABM)KEHUS C
IIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L1

13

CBoOogHOe nasieHue. Y cKopeHue
CBOOOHOIO MaJIeHHsl. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduku

https://m.edsoo.ru/UYVYXCS8JD

14

JIBi>keHue Tena, OpoIIeHHOro O] YTIIOM
K TOPU30HTY

https://m.edsoo.ru/W6B8TSPKM

15

KpusonnueliHoe aBuxkenue. J[BuxeHue
110 OKPYKHOCTH. YTJIOBasi U JTUHEWHAsS

https://m.edso00.ru/SGZQQF5H?2




ckopocts. [leproa u dacToTa.
LIeHTpOCTpEMUTETHHOE | MTOJTHOE
yCKOpEeHHe

KonTponbHast padota no teme

16 " " https://m.edsoo.ru/DP1XROHJI
Kunematuka
[IepBb1ii 3ak0H HproTOHA.
HNne an € CHUCTE oTcuéra.
17 HEPHHAILHBIC CHCTEMBL OTCHCT https://m.edsoo.ru/8FO42H11L.2
[Tpunnun otHOcuTEeNnbHOCTHU ["anumest.
HeunepuinanbHbie CUCTEMBI OTCUETA
Cuna. PaBHonelicTs ast cuita. Bropoit
18 a yrot p https://m.eds00.ru/2QC075VDL
3akoH Herorona. Macca
B3aumopeiictBue Ten. TpeTuil 3aKkoH
19 8 P https://m.edsoo.ru/NAD4VZADH
HrroTona
ITpunnun cynepno3uiny cuil. Pemenne
20 pHHH ynep H https://m.edso00.ru/MQI163A50
3a/1a4 Ha MpUMeHeHne 3aKk0HoB HbroToHa
3aKOH BCEMUPHOTO TATOTEHUS.
21 OKBUBaJIEHTHOCTh I'PABUTALIMOHHON U https://m.edsoo.ru/AE40LUZYB
WHEPTHOU MacChI
Cuna ec CKOpeHHe CBOOOJHOTO
22 W18 TAACECTH 1 yCKOPCHIE CBODOHOT https://m.eds00.ru/36LBC4ZQ]J
MaJeHus
JIBr>keHre HeOECHBIX Tell U UX
HCKYCCTBEHHBIX CIIYTHHUKOB. IlepBas
23 Y yr p https://m.edsoo.ru/F756CAPFB
KOCMUYECKasi CKOPOCTh. 3aKOHBI
Kemnnepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/RV3SSWO081
25 Cuna tpenus. [Ipupona u BUIbI cun https://m.edsoo.ru/UP3KXCTQU




TPCHUS. Z[BI/I)KGHI/IC B XXUJAKOCTH U ra3€ C
y‘léTOM CHJIbI COIMPOTUBJICHUA CPEABI

26

HaBnenue. 'mapocrarnueckoe AaBiICHUE.

Cwia Apxumena

https://m.edsoo.ru/SWDUEVCO2

27

AOCOJIIOTHO TBEPJIOE TEIIO.
[MocTymartenbsHOE U BpamaTebHOE
ABVKCHUEC TBCPAOTO TClIa

https://m.edsoo.ru/UVIUYVE7Y

28

MOMEHT CHJIBI OTHOCUTEIIBHO OCH
BpaIlcHUs. IIneyo cuel

https://m.edsoo.ru/AY2DMXMKR

29

CrnoxxeHnne CHUJI, IPHUJIOKCHHBIX K
TBECPAOMY TCIIY. ]_[eHTp TAXKCCTH TCJIA.
Ycaopus PpaBHOBECHUS TBEPAOTO TCIIA.
Bunapr paBHOBCCHUA

https://m.edsoo.ru/VFOEBAS878

30

Pemenue 3agau

https://m.edsoo.ru/Q3QEPZXMR

31

KonTponbHast padota no teme
"Tuuamuka. CTaTuka TBepI0TO Tema"

https://m.edsoo.ru/4IHS90LZD

32

HMitynbsc MaTepUabHON TOYKH,
CUCTEMBI MaTEpUAIIbHBIX TOYEK. LleHTp
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK.
TeopeMa 0 IBHKEHUU LIEHTPA MACC

https://m.edsoo.ru/3PBMZ3HII

33

NMrnysibC cuiibl U U3BMEHEHNE UMITYJIbCA
Tesa. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeaxkTtuBHOE NBUXEHNE

https://m.edsoo.ru/INJW8O116

34

MoMeHT uMIlysibca MaTepUaIbHON
Touku. IIpencrasiienne o coxpaneHuu
MOMEHTA UMITYJIbCA B LICHTPAIBHBIX

https://m.edsoo.ru/CHS9DBR4I




IMOJIAX

35

Pemenue 3agau

https://m.edsoo.ru/224025Z6M

36

PaboTa cuisl Ha MaJIOM U Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe
npeJcTaBiIeHne paboThl CUIIBL.
MoniHocTh CHIEI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKOW DHEPTUHU
MaTepUaIbHOU TOUKH

https://m.edsoo0.ru/N5SQCCI1EIM

38

[ToTennnanpHBIE U HENOTECHIIMATIBHEIS
cuibl. IloTeHIansHas SHEPTIU-. BTOpa}I
KOCMHYCCKAsA CKOPOCTH

https://m.edsoo.ru/BHTO9IW4CQ

39

Tpetrbs kocMuueckast ckopocTb. CBs3b
paboThI HEMOTEHIMATIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTrUn
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXAHUYECKOM dHEPTrUn

https://m.edsoo.ru/66P2WGWS4

40

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
YpasHeHnue bepHnymm s uacaibHOU
KUIKOCTU

https://m.edsoo.ru/OIC610G5F

41

KontponbHas padoTa o Teme "3aK0oHBI
COXpaHEHHUs B MEeXaHHKe"

https://m.edsoo.ru/SO90PC322

42

Pa3BuTue npencraBieHuid 0 Ipupoe
ternoTel. OcHOBHBIE MoNokeHust MKT.
Juddysus. bpoyHoBCcKkoe BUKEHHE

https://m.edsoo.ru/0ZTXY71SW

43

CtpoeHue ra3000pa3HbIX, KUJIKUX U

https://m.edsoo.ru/UX8FMV2CU




TBCPABIX TCII. XapaKTep ABUOKCHUA U
B3aUMOJEUCTBHUS YaCTHUII BEIIECTBA

Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).

44 KonnuecTtBo Bemectna. [locTosiHHas https://m.edsoo.ru/SFCL7ZUUO
ABoraapo
45 Egr;ef;reyfbac.;;emmBoe PaBHOBECHE. https://m.edsoo.ru/SDOFUFGIL
46 Pemienue 3agau https://m.edsoo.ru/EGRV58D9F
47 WneanbHblil Ta3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/01MOXOV4B
48 g:;zi;izzzlﬁ?meHeeBa-KHaHerOHa' https://m.edsoo.ru/7RAZ800M4
49 2:;:?;(:{:{% TeMIepATypa. 3aKOH https://m.eds00.ru/27RGL3V1G
50 Hsonponeccet B nieanbiom rase ¢ https://m.edsoo.ru/UQISUVODW
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA
I'padnueckoe npencrapnenue
51 M30MPOLIECCOB: U30TEPMA, U30X0Pa, https://m.edsoo.ru/W1HC88PJ4
n3zobapa
52 OcHoBHoe ypaBHeHne MKT https://m.edso0o.ru/E65TLSWXG
53 Pemenue 3agau https://m.edsoo.ru/8U427HIYJ
CBs13b a0CONMIOTHON TEMIIEpaTyphI
TEPMOJIMHAMUYECKON CHCTEMBI CO
54 CpPEIHEH KMHETUYECKON DHEPTrUen https://m.edsoo.ru/N6ETZOLDZ

MOCTYIATEIbHOIO TEMJIOBOTO JIBHKEHUS
e€ yacTull




55

O00011eHrE U CUCTEMAaTU3ALMS 3HAHUN
o teme "OcHoBsl MKT"

https://m.edsoo.ru/EDMSZTZCY

56

KontponbHas padota o teme "OCHOBBI
MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmoauHaMudeckas cucreMa. 3ailaHue
BHEIIHUX ycnoBul st T/ cucremsl.
BremHue 1 BHyTpEeHHHE ITapaMeTpBl.
[Tapametpsr T/] cuctemsl kak cpegHue
3HA4YCHUS BEIMYMH, ONIMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/4L6361L.XVZ

58

Hynesoe Havano TepMOgUHAMUKH.
Camonpoun3sBoibHas penakcanus T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

https://m.edsoo.ru/LYMWVLJRP

59

Mopens ueanpHOro ra3a B
TEPMOJMHAMUKE. Y CIIOBUS
IIPUMEHNMOCTH 3TON MOJEIIH

https://m.eds00.ru/FOQVOQKQS8

60

VYpaBHenue Menpeneesa-Knaneiipona u
BBIPAXXEHUE JUIsl BHYTPEHHEN DHEPTUU

https://m.edsoo.ru/TZJUGWSMZ

61

BripaxeHue 115 BHyTpeHHEH sHeprun
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.
KBa3ucraTnueckue u HecTaTHUECKUE
IPOLIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

OnemeHTapHas paboTa B
TepMoJIuHaMMKe. Beruucnenue paboTel
1o rpaduKy mpoiecca Ha pV-auarpaMme

https://m.edsoo.ru/YHE1589A1

63

Termonepeﬂaqa KaK CII0CO0 M3MCHEHHMS

https://m.edsoo.ru/BDN5SGEKP7




BHyTpeHHel 3Heprun T/l cuctemsl 6e3
COBepILEHUs paboThI

KOHBGKIII/ISI, TCILJIOMPOBOAHOCTD,

64 https://m.eds0o0.ru/QM4TIETSS
U3IIy4CHUE
KomnuectBo Temnorsl. TenmmoéMKOCTE
Tea. Y IeJIbHast U MOJIsIpHas

65 B a p https://m.edsoo.ru/RQASBF90Q5
TEIUIOEMKOCTH BeIllecTBa. Y IeabHas
TEIJIOTa CTOPaHUsI TOTIJIMBA
PacuéT xommyecTBa TEILUIOTEI IIPU

66 p https://m.edsoo.ru/B4NQ2B026
Teryoneperaye
[Moustre 06 agradaTHOM IIPOLIECCE.

67 . g pont https://m.eds00.ru/SQXBMXFYN
[lepBblil 3aKOH TEPMOIMHAMUKH
KomnuecTBo TemioTs u paboTta Kak

68 Mepbl U3MEHEHUs BHYTPEHHEN DHEPTUU https://m.edsoo.ru/S9W3F1X49
T]I cuctemsl
BTopoii 3ak0H TepMOIUHAMUKH IS

ABHOBECHBIX U HEPABHOBECHBIX

69 p p https://m.edsoo.1u/3BEBSKQ8G
npoueccoB. HeoOpaTumocTs IpupoIHBIX
MPOLIECCOB
IIpuHIMTOBI IEWUCTBUS TEMJIOBLIX MAIIUH.

70 PHHIL a https://m.edsoo.ru/Z25PJPKKU
KIT/
Maxkcumanbuoe 3gauerue KIT. [ukn

71 A1 https://m.eds00.ru/QATFSEOKO
Kapno

72 Pemenue 3amau https:/m.eds00.ru/0QIVD6XJT
DKOJIOTHYECKHE aCIIEKTHI UCIIOJIb30BAHUS

73 https://m.edsoo.ru/ZIFEWQ2SV

TEIUIOBBIX ABUTaTesel. TerioBoe




3arpsAA3HCHUC Opr>K8.I-OH.[€I>i CpCAabl

74

Pemenue 3agau

https://m.edsoo.ru/UYVVIT878

75

O000111eHHE U CUCTEMAaTU3ALINS 3HAHUN
no Teme "TepmoanHamuka. TerioBbie
MAaIIvHb!"

https://m.edsoo.ru/AGUQLW1EB

76

KonTponbHas pabota mo Teme
"TepmonuHamuka. TennoBble MalIuHbL"

https://m.edsoo.ru/X4AG7PJV]

77

[TapooOpazoBanue U KOHIEHCAIIUS.
Hcnapenue u kurienue. Y aenbHas
TEIJI0Ta mapooOpa3oBaHUs

https://m.edsoo.ru/W4505S1GQ

78

HaCI)IHIGHHBIG 1 HCHACBIIICHHEBIC IT1aphI.
KadgectBenHast 3aBUCUMOCTE IIJIOTHOCTH
W OaBJICHUS HACBIICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3aBUCUMOCTD OT
00BEMa HACBIONICHHOTI'O ITapa.
3aBUCHMOCTD TEMIICPATYpPbl KUIICHUA OT
JaBJICHHUSA B ) KHUJKOCTH

https://m.edsoo.ru/8I0XNZKD1

79

BrnaxHocTh Bo3ayxa. AOCOMOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTD

https://m.edsoo.ru/QRONGWOZS8

80

Pemenue 3agau

https://m.edsoo.ru/PKAPBXZGT

81

TBépnoe teno. Kpucramnuueckue u
amopdHble Tena. AHU30TPONHS CBOWCTB
KpPHUCTAJIJIOB

https://m.edsoo.ru/YCMZ29JGZ

82

[TnaBieHre ¥ KPUCTAIUTU3ALINS.
VY aenpHas TEIIOTA TUIABJICHUS.
Cybnumarnus

https://m.edsoo.ru/ WYHI1C81KN




83

Jedopmaruu TBEpIOTO TENA.
Pactsxkenne u cxxatue. Cnpur. Moaynb
FOHnra. Ilpenen ynpyrux negopmaruit

https://m.edsoo.ru/96IUIDFRU

84

Tenoroe paciipeHuc JKHIKOCTEHN U
TBépI[BIX TCII. AHl"apMOHI/ISM TCIIJIOBBIX
KoJIeOaHM qacCcTull BEIICCTBa

https://m.edsoo.ru/1RI740Q0N

85

[Ipeo6pa3oBanue sHEPTrUU B Pa30BBIX
nepexojax

https://m.edsoo.ru/UUJQYTXYF

86

YPaBHeHI/IC TEIUIOBOTro OanaHca

https://m.edsoo0.ru/SCVIKKTMW

87

Pemenue 3agau

https://m.edsoo.ru/2L7THENBQ2

88

[ToBepXHOCTHOE HATSKEHHUE.
Kanwmapuelie snenus. JlaBnenue nox
VCKPHBIICHHON ITOBEPXHOCTBIO
xuakoctu. Gopmyita Jlamnaca

https://m.edsoo.ru/Z9FYJNI4U

&9

O06o001eHre 1 cucTeMaTU3aIis 3HaHUI
1o TeMe "ArperaTHble COCTOSIHUS
BeniecTBa. @a3zoBble nepexoab"”

https://m.edsoo.ru/V3TS29GT9

90

KonTponbHas padota no teme
"ArperaTtHble COCTOSIHUS BEILIECTBA.
®da30BbIe MEepexobl"

https://m.edsoo.ru/BTE57DDIP

91

DnexTpu3aus Tel U e€ mposBICHUSI.
DnekTpuueckuii 3apsia. [IBa Buma
ANEKTPUUYECKUX 3apsoB. [IpoBoTHUKH,
JUDJICKTPUKU U TIOTYTTPOBOTHUKI

https://m.edsoo.ru/ESVIQRBVX

92

DeMeHTapHbIN NEKTPUIECKUN 3apsil.
3aKOH COXpaHEHMs IIEKTPUUECKOTO

https://m.edsoo0.ru/QJTV6HK70Q




3apsna

B3anmoperictue 3apsnoB. TodyeuHble

93 https://m.edsoo.ru/HMSAKQY47
3apsibl. 3akoH Kymona

94 Pemenue 3amau https://m.edso0.ru/XCFAV8SHK
OnexTprueckoe noie. Ero nelicteue Ha

95 p a https://m.edsoo.ru/EF3CUR72W
3JIEKTPUYECKUE 3aPsi]IbI
Hanpsk€HHOCTB JIEKTPUYECKOTO TOJIS.
TTpoOHEIit 3apan. JIMHUY HATIPSHKEHHOCTH

96 p P P https://m.eds00.1u/9KBCOFP9X
AJIEKTPUYECKOTO ToJIs. OTHOPOTHOE
3JIEKTPUYECKOE TI0JIE
[ToTeH1InambHOCTh AJIEKTPOCTATUYECKOTO

97 moyis. Pa3sHOCTh ITIOTEHIINAIIOB U https://m.edsoo.ru/QJ4HEF4TR
HaIpsKEHUE
[ToTennuanpHas SHEPTUs 3apsijia B

98 3eKTpocTaTuueckoM noje. [lorenunan https://m.edsoo.ru/YODNX8N9Z
3JIEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJISI U PA3HOCTH

99 MOTEHUIHAIOB JUIS DJIEKTPOCTATHYECKOIO https://m.edsoo.ru/3WNQFLPOY
OIS
I[TpuHIUNO CYyIEpHO3UIINU SIEKTPUIECKUX

100 p VLI yrep H p https://m.edsoo.ru/WS1GYR4I3
OJIeH

101 Pemenue 3agau https://m.eds00.ru/2630Y5063
ITone Toueunoro 3apsna. Ilone

102 P . https://m.eds00.1u/BGX3JCTAQ
PaBHOMEPHO 3aps>KEHHOU chepsl
ITose paBHOMEPHO 3apsSyKEHHOTO II0

103 P p p https://m.edsoo.ru/L4L5W448T

00bEMy mapa. [Tosie paBHOMEpHO




3ap;1>1<eHH0171 OCCKOHEYHOM IIOCKOCTHU

[IpoBOHMKY B JIEKTPOCTATHYECKOM

104 https://m.edso0o0.ru/6GVP71B38
nosie. Y CJIOBHE paBHOBECHS 3apsIOB
WDJIEKTPUKU U MOJIYIPOBOIHUKHU B
105 A p YHpOBOA https://m.eds00.ru/3G6DWKG21
3JIEKTPOCTATHUECKOM I10JIe
Konzaencarop. D1eKTpoEMKOCTh
106 KOHJEHCATOpa. JNEKTPOEMKOCTb https://m.edsoo.ru/GHLGD83X7
MJIOCKOT0 KOHAEHcaTopa
ITapannenbHoe coequHeHE
107 P a https://m.eds00.ru/60WN2ZDHS§
KOHJIEHCATOPOB
IlocienoBaTeIbHOE COETUHEHUE
108 a A https://m.edso0o0.ru/OZ9EPI4LY
KOHJIEHCATOPOB
109 OHeprus 3apsHKEHHOI0 KOHAEHCATopa https://m.edsoo.ru/SW376XS21
110 Pemienue 3agau https://m.edsoo.ru/NLHAFISYY
BIDKEHUE 3apsHKEHHON YaCTUIb
111 a p HpL B https://m.edsoo.ru/9PGVSYIWG
OJIHOPOJTHOM DJIEKTPHUUECKOM I10JIe
112 Pemienue 3agau https://m.edsoo.ru/UXI1USMXW
O000I11IeHNE U CUCTEMATHU3aIUs 3HAHUN
113 B " R " https://m.edso0o.ru/QCIRPYCGA
1o TemMe "DIIeKTPUUECKOe Moje
KourpomnpsHaas padora 1mo teme
114 " p p " https://m.edsoo.ru/WRQGZBRF7
DIIEKTPUUIECKOE TI0JIe
Cuna toka. [TocToSHHEIN TOK. Y CIIOBUS
115 CYIIECTBOBAHHUS ITOCTOSTHHOTO https://m.edsoo.ru/LSLE4KUVS5
AJIEKTPUYECKOTO TOKA
116 HcTtounuku Toka. Hanpspkenne u 31C https://m.edsoo.ru/RUFC4YTDO




3akoH Oma AJ1d y4acTKa LEIH.

117 https://m.eds00.ru/64VZXZ2GP
DIIEKTPUUECKOE CONTPOTUBIICHHE
3aBUCUMOCTh COIIPOTUBIICHUS

118 OJHOPOJHOTO TPOBOJTHUKA OT €T0 JJIMHBI https://m.edsoo.ru/KE2FEN35X
Y TUTOLIAH TIOTIEPEYHOTO CEUCHUS
VY ienpHOE COIPOTUBIIEHNE BEIECTBA.

119 a p B https://m.edsoo.ru/Y4ZTZRZAI
Pemenue 3agau
ITocnenoBarenbHOE, MapalIeIbHOE,

120 a p https://m.edsoo.ru/VE37ERCK6
CMELIaHHOE COEIMHEHUE ITPOBOIHUKOB
Pacuét pa3BeTBIEHHBIX DISKTPUUECKUX

121 . p P https://m.edsoo.ru/OQH1PIPRF
neneil. [Ipasuna Kupxroda

122 Pemenue 3agau https://m.edsoo.ru/LXRB618PO
Pabora siexkTprdeckoro Toka. 3ako

123 p Kom https://m.edsoo.ru/PLTTBZGPC
Hxoyns —Jlenua

124 Pemienue 3agau https://m.edsoo.ru/R6JHOGRY 6
MOILIHOCT 3JIEKTPUUECKOTO TOKA.

125 TerioBass MOIITHOCTE, BEIZIEIsIeMast Ha https://m.edsoo.ru/CONEPSITH
pe3ucrope

126 Pemenue 3agau https://m.eds00.ru/90KODG7HY
3JIC u BHyTpeHHEE CONPOTUBICHUE

127 A yp p https://m.edsoo.ru/MGCEWIVUL
HCTOYHHKA TOKa
3akon OMa 1 NOJIHOM (3aMKHYTOM

128 a 5 ( yToi) https://m.edsoo.ru/XQP3R9DK4
3JIEKTPUYECKOH 1Ienn

129 Pemenue 3agau https://m.edsoo.ru/ XDAVLS3JL

130 MoiHOoCTh HCTOUYHHKA TOKA https://m.eds0o0.ru/OWH20Q5JOS
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KOpOTKOG 3aMbIKaHHUC

https://m.edsoo.ru/9WFHKYNVF

132 KonneHncarop B 1ienu NOCTOSHHOIO TOKA

133 Pemienue 3agau https://m.edsoo.ru/52KZZJPDT

134 Penrerine 3az[a11 1o T”eMe "HocTosHHbIf https://m.edsoo.ru/5175121DC
JNEKTPUYECKUH TOK

135 Z:::{i?;i;?g;; ?(())KT"eMe "HocrosnneIi https://m.edsoo.ru/DX6SFSQS5I

136 Pemenme 3aﬂatj 1o T"eMe "Hocroammbili https://m.edsoo.ru/K835ESINT
JNEKTPUYECKUH TOK
O06o011eHre U cucTeMaTu3alus 3HaHUH

137 1o TeMe "[1oCTOSHHBIN dIEKTPUUECKUI https://m.edsoo.ru/WXUITRUCS
TOK"

138 Fg::fg;;;i;iiiiii;:;iﬁ; Tox" https://m.edsoo.ru/7S4PGOQHP
DneKTpuyueckas MpoBOAUMOCTh

139 Pa3IMYHBIX BEIIECTB. DJIEKTPUUECCKUIN https://m.edsoo.ru/DV219CC72
TOK B MeTaju1ax. CBepXMpOBOIUMOCTh
DNEeKTPUYECKUN TOK B pacTBOpPax U

140 pacIuiaBax 3JIeKTPOJIUTOB. 3aKOHBI https://m.edsoo0.ru/36L9OKOEE
@apanest 11 JIEKTPOIU3a

141 DneKTpuYecKui ToK B raszax. [lmazma https://m.edsoo.ru/MEDWMLCJ6

142 gzz;;iﬁfgl;ﬁézﬁg BaKyyMe. https://m.edsoo.ru/HNIAJ5B73

143 DIIEKTPUUYECKHI TOK B MOTYTPOBOIHUKAX https://m.edsoo.ru/S6KAVJECB

144 [TonynpoBOTHUKOBBIE TPUOOPEI https://m.edsoo.rt/EKLRQTDAX
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Du3NUECKUN IIPAKTUKYM I10 TEME
"M3MepeHue CUIIbl TOKA M HAIIPSKEHMS B
LIENH IOCTOSIHHOTO TOKA IPHU IIOMOILHU
AQHAJIOTOBBIX U IIU(PPOBBIX
U3MEpUTENbHBIX TPUOOPOB" UIIU
"3HaKOMCTBO ¢ LIMPPOBOI Taboparopueit
no usuke. [Ipumeps! uzmMepeHus
(Gu3NYECKUX BETMYMH MTPU IIOMOIIU
KOMIIBIOTEPHBIX TATYUKOB"

https://m.edsoo.ru/Y15A50SQV

146

®u3NYeCcKUil IPAKTUKYM 110 TEME
"N3ydyeHne HepaBHOMEPHOTO JBUKEHHUSI
C LEBIO ONPEICIICHUSI MTHOBEHHOM
ckopoctH"

https://m.edsoo.ru/CN3FHCY83

147

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHHUsl IpU
IPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBIOKEHUHN 110 HAKJIOHHOM IIJIOCKOCTH"
win "VccnenoBanye 3aBUCUMOCTH ITyTH
OT BPEMEHH NPH PaBHOYCKOPEHHOM
IBHKeHUN"

https://m.edsoo.ru/70Y40Y 610

148

Pu3NYeCKUi IPAKTUKYM 110 TEME
"N3mepenue yckopeHusi CBOOOIHOTO
nageHus" win "M3ydyeHue ABUKEHUs
TeJa, OpOIIEHHOTO TOPU30HTAILHO"

https://m.edsoo.ru/87JADYSZ2

149

Pu3NYeCcKUi IPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Tea 10
OKPYKHOCTH C IIOCTOSIHHOM 11O MOJYJIIO

https://m.edsoo.ru/DY 1D4C16J




ckopoctbio" niu "MccnenoBanue
3aBUCHUMOCTH Tepro/ia oOpalieHus
KOHUYECKOI'0 MasiTHHKA OT €TO
napamMerpos"”

150

Pu3NUECKUN IPAKTUKYM I10 TEME
"M3MepeHne paBHOAEHCTBYIOLIEH CHJIIBI
IpY ABUKEHUH OpYyCKa M0 HaKJIOHHOU
miockoctu" wi "l[IpoBepka runoressl o
HE3aBHUCHMOCTH BPEMEHU JIBUKEHUS
OpycKka 1o HaKJIOHHOM MJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

https://m.edsoo.ru/ZTOFG6J4U

151

Pu3NUeCKUN IPAKTUKYM I10 TEME
"UccaenoBaHue 3aBUCHMOCTH CHJI
YIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
win "V3yuenue IBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
n€rkuit 610K"

https://m.edsoo.ru/UL391C4QD

152

Pu3NYeCcKUil IPAKTUKYM 110 TEME
"U3mepenue ko3 puirenTa TpeHus no
BEJIMUMHE YIJIOBOTO KO3(PPUIIEHTA
3aBucumoctu Frp(N)" nnu
"HccnenoBanue ABM>XKEHUsS OpycKa 1o
HAKJIOHHOM INIOCKOCTH C TIEPEMEHHBIM
KO3 PHULIHEHTOM TpeHUs" UITU
"HM3ydyeHne IBUKEHMS IPy3a Ha Bally C
TpeHueM"

https://m.edsoo.ru/78PFNYOAZ
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Du3NUECKUN IIPAKTUKYM I10 TEME
"HccnenoBaHue yCIOBUN PABHOBECHS
TBEPOTO TeJA, UMEIOIIErO OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHIITEHHOB M pacy€T CHJI yIPyrocTu"
win "M3yuenue ycToiunBOCTH TBEPAOTO
Teja, UMEIOLIET0 MIIOIAab OophI"

https://m.edsoo.ru/MIOQT27R6

154

Du3NUeCKUi MPAKTUKYM I10 TEME
"M3MepeHre UMITyJIbCa TeNa 1o
TopMO3HOMY IyTu" min "M3mepenune
CHUJIBI TSITH, CKOPOCTH MOJIETU
AJIEKTPOMOOUJISE ¥ MOIIIHOCTHU CHUJIBI TATH"
win "CpaBHeHHE U3MEHEHMS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBaHue COXpaHEHUS UMITYJIbCa
IIPY yIIPYTOM B3aUMOAECUCTBUH" WIIN
"M3MepeHne KHHETUYECKON YJHEPTUH
TeNa 1o TOPMO3HOMY ITyTH"

https://m.edsoo.ru/FZOCNRGTA

155

Du3NUeCKUi MPAKTUKYM I10 TEME
"HM3ydyeHne n30TEpMUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" wiu
"N3yuenne n30XopHOTO Mporecca" uin
"N3yuenune nzobapHoro mporiecca’ win
"IIpoBepka ypaBHEHUS COCTOSTHUS"

https://m.edsoo.ru/T66K4CKZG

156

Pu3NYeCKUi IPAKTUKYM 110 TEME
"Uzmepenue yaeapbHo# TermioéMKocTu"

https://m.edsoo.ru/PPBTS0U4D




un "HccnegoBanue npouecca
OCTBLIBaHHUS BellecTBa" MIIH
"HUccnenoanue aquabaTHoro npoiecca”
iy "M3yueHne B3auMOCBSA3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIEPATypbl KUIIEHUS KUIKOCTEH"

157

Pu3NUeCKUN IPAKTUKYM I10 TEME
"M3ydyeHne 3aKOHOMEPHOCTEN HCTIapEHUs
x)uakocren" win "M3mepenue yaenbHoOU
TETJIOTHI TUTABJICHUS JIbaA" WIH
"N3yueHne cBOMCTB HACHIIIIEHHBIX
napos" unu "M3mepenune abCcomoTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKa MacChl
napoB B nomeueHun". zmepenue
Kod(duIMeHTa TOBEPXHOCTHOTO
HATSHKCHUS

https://m.edsoo.ru/0ZA5SPMDQ7

158

Pu3NYeCKUi IPAKTUKYM 110 TEME
"HaGnronenue mpeBpalieHus SJHepruu
3apsKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
n3nyyeHus ceeroguona” ninm "M3ydyenue
IIPOTEKaHUs TOKA B LIENIH, COAEpIKaIIeH
KoHJieHcaTop" win "Pacnipenenenue
Pa3HOCTH NMOTEHIIMAJIOB (HANPSLKEHUS)
IPU [IOCJIEI0BATEILHOM COEIMHEHUN
KOHJIEHCAaTOpOB"

https://m.edsoo.ru/SBPTN1YZU

159

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HccnenoBanue cMeIIaHHOTO

https://m.edsoo.ru/UAIS3VVKE




COEIMHEHUS PE3UCTOPOB" WIIN
"N3mepenne yaeiabHOro COnpoTUBICHUS
npoBoHUKOB" nnu "VccnenoBanue
3aBHUCHUMOCTH CHJIbI TOKA OT HAIPSKEHUS
JUTS1 JIAaMIThl HaKaJIuBaHUs "

160

Pu3NUeCKUN IPAKTUKYM I10 TEME
"Habmroienue anexkrponuza’ uiu
"M3MepeHue 3apsiia OTHOBAJIEHTHOTO
noHa" win "MccnenoBanue 3aBUCHMOCTH
COIIPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEpHOI XapaKTepUCTUKU Auoaa"

https://m.edsoo.ru/72JJ3YC6L

161

PesepBusiit ypok. O6o011IeHuEe U
cHUCTeMaTH3alus 3HAHUH 110 TEME
"KunemaTtuka"

https://m.eds00.ru/LQO93IMS5SQ

162

PesepBuriit ypok. O6o001IeHE U
CHUCTeMaTH3alMsl 3HAHUH 110 TEME
"Inaamuka"

https://m.edsoo.ru/S7CS1UFMI

163

PesepBHslit ypok. O6o001IeHNE U
CHUCTEMAaTH3alLMsl 3HAaHUM 110 TeMe
"Craruka TBEpnoro tena'"

https://m.edsoo.ru/ XVUMKRX6N

164

Peseprubiil ypok. O60011eHNE 1
CHUCTEMAaTH3alLMsl 3HAaHUM 110 TeMe
"3aKOHBI COXpaHEHUs B MEXAHUKE"

https://m.edsoo.ru/C37WXULT?2

165

PeseprubIil ypok. O60011eHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON

https://m.edsoo.ru/3PBKBKI6D




Teopun"

166

Peseprubiil ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"Tepmonunamuka. TernoBble MalTuHbL"

https://m.edsoo.ru/IZZC67VF1

167

Peseprubriil ypok. O60011eHNE 1
cHCTEeMaTH3alHs 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexon"

https://m.edsoo.ru/1 YSH3LOLN

168

PesepBHbiit ypok. O6o01IeHuEe 1
cucTeMaTH3anus 3HaHU 110 TeMe
"Onexrpuueckoe noiue"

https://m.edsoo.ru/URWBSCULE

169

PesepBuriit ypok. O6o01IeHuEe 1
CHUCTEMAaTH3alLMsl 3HAaHUM 110 TeMe
"TTocTOSIHHBIN ANEKTpUYECKUI TOK"

https://m.edsoo.ru/4ANCOULLOV

170

PesepBusiit ypok. O6001IeHEe U
cucTemMaTusanus 3HaHui no reme "Toku
B Pa3JIMYHBIX cpeaax”

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16




11 KIIACC

KoanuyecTBOo 4acoB

ara
Ne Kontpo | IIpakTn A DJIeKTPOHHBIEe HH(POBbIE
Tema ypoka H3y4
n/n Bcero JIbLHbIE yecKue P 06pa30BaTeJII)HbIe PeECYpPChI
padoTbl | padoThI

BzaumopenicTBue NOCTOSHHBIX

1 MAarHMTOB U IIPOBOJHUKOB C TOKOM. 1 https://m.edsoo.ru/HO5J3PQ24
MarnutHoe nose. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKIIHUH.

2 [IpyuHIHKN cynepno3uuy MarHUTHBIX 1 https://m.edsoo.ru/0OYNNES7SO
nosnei. JIMHUY MarHuTHOM UHYKIIUHA
MarnuTtHoOe 1oJie TPOBOTHUKA C TOKOM.

3 POBOA 1 https://m.edsoo.ru/F10ASACBX
OmnbIT OpcTena
Cuna Amiiepa, e€ HapaBIICHUC U

4 P P 1 https://m.edsoo.ru/IJEDFSHEN
MOJIYJIh

5 Pemienue 3agau 1 https://m.edsoo.ru/R8OPKEZP4
IIpumenenue 3akoHa Ammepa.

6 P P 1 https://m.edsoo.ru/5SA2ACKSRB
DNEeKTpOU3MEpPUTENbHbIE TPUOOPHI
Cuna Jlopenua, e€ HampaBiieHHE U
MOJYJIb. JIBHKEHHE 3apsSKEHHON

7 Ay A P 1 https://m.edsoo.ru/6MB8YZ8TN
YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM
rnoJje
Pemienue 3agau 1 https://m.edsoo.ru/FWURORSOE

9 Pa6ora cuisl Jlopenna 1 https://m.edsoo.ru/MTHD23745




10

Pemenue 3agau

https://m.edsoo.ru/GH8JAPHBQ

MaruuTtHoe 1oJjie B BELECTBE.

11 deppoMarHeTuku, napa- u https://m.edsoo.rt/W7HGQBK70
TUaMarHeTUKU
OCHOBHBIE CBOWCTBA

12 beppomarneTukos. [Ipumenenue https://m.edsoo0.ru/960J4E47D
dbeppoMarHeTUKoB
Pemenue 3amau nmo teme "MarautHoe

13 \ A https://m.edsoo0.ru/Q8JGTYNHT
oJje
P "M

14 eme:'H 1E SAIAT IO TeMe “VIaTHITHO® https://m.edsoo.ru/MPCUALFIM
oJje
SIBneHne ANeKTPOMAarHUTHOM

15 MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM https://m.edsoo.ru/V7BSKAU&9
WHIYKIUU

16 OJ1C unayKIIIH https://m.edsoo.ru/8TLELGTJZ
3aKoH 3i1e I

17 KTPOMATHITHON HHAYKIHA https://m.edsoo.ru/7JEOPOGAR3
®dapanes
Buxpesoe anekrpuueckoe nojie. T

18 p p ¢ 1oxH https://m.edsoo.ru/IONVHOINK
dyko
9J1C un WU B IBVOKYIIIHUXCS

19 A Ay A ym https://m.edso0.ru/X00I3RAA1
MIPOBOJTHUKAX

20 Perenne 3agau https://m.edsoo.ru/ZZTUBO2GQ

21 IIpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
" octhb. Ka a

22 HAYKTHBHOCTR TymK https://m.eds00.ru/37WBAJCTF

HHAYKTUBHOCTHU B LEIIH ITOCTOAHHOI'O




TOKa

SBnenune camounaykiuu. 3/C

23 https://m.eds00.ru/99CECGMBH
CaMOWHIYKITUU
DHeprus MarHUTHOTO IO KATYIIKH C

24 p Y https://m.eds00.ru/PS4XRHOGS
TOKOM. DJIEKTPOMArHUTHOE T0JIe

25 Pemienue 3agau https://m.edsoo.ru/MAWTHI1ZS0
O0001eHne 1 cUCTEMaTU3aINs 3HAHUN

26 B " H" https://m.edsoo.ru/ WZCM1SBLO
1o Teme "DIeKTpoIMHaMUKa
KoutponsHas pabora mo teme

27 " p p " https://m.edsoo.ru/N9QLKI45Y

DNEeKTpoAMHAMUKA

Komnebarenspuas cucrema. CBOOOIHEIE

28 Kosiebanus. ['apMoHnyeckue https://m.edsoo.ru/R7DEWGSTQ
KoJ1eOaHus
Kunematnueckoe U TMHAMHUYECKOE

29 A . https://m.eds00.ru/G1IUGM9ASP
OIMCaHUE KOJIEOATENBHBIX IBUKEHUI
DHepreTudeckoe onucanue. BeiBos
JTUHAMHYECKOTO OIMMCAHUS

30 TapMOHHMYECKHUX KOJIeOaHUN U3 UX https://m.edsoo.ru/3A83V2VLE
SHEPreTUYECKOr0 U KHHEMATUYECKOTO
OITMCAHUS

31 Ammntyaa u paza konedbaHuit https://m.edsoo.ru/IRUHIPMT1
[Tepuon u yactota xonebanuii. [lepuon
MaJIbIX CBOOOIHBIX KOJIeOaHui

32 MaTeMaTU4ecKoro MastHuka. [lepuon https://m.edsoo.ru/BUSUSUF04

CBOOOAHBIX KOJIEOAHUN TTPYKMHHOTO
MasiITHUKA




3aryxaromue KoneOaHusl.

33 https://m.eds00.ru/TGTJTWAUO
Boinyxxnennsie koneOanus. Pezonanc

34 ABTOKOJICOAHUA https://m.edso0.ru/BW1KOUGVP

35 Pemenue 3amau https://m.edsoo0.ru/XPWCJ9CPJ
Ypok-koHpepenmus "MexaHudeckue

36 KoJie0aHus B MY3bIKaJIbHBIX https://m.edsoo.ru/DAYGBRUYJ
MHCTpYMeHTax"
O00011eHNe U CUCTEMAaTU3aINs 3HAHUN

37 B " H " https://m.edsoo.ru/SVIMHCHI0
1o TeMe ""MexaHnueckue KojaeOaHus
DIIEKTPOMArHUTHLIE KOJIEOAHMU.

38 P . https://m.edsoo.ru/HSB2WSAPN
KonebaTenbHbIil KOHTYD
®opmyna Tomcona. CBsi3b aMILUTUTYAbI

39 3apsia KOHJIeHcaTopa ¢ aMIUIMTYA0M https://m.edsoo.rt/RHGLVVKQ5
CHUJIBI TOKA B KOJIEOATEILHOM KOHTYpE
3aKoH COXpaHEHHUS YHEPTHUH B

40 p P https://m.edso0o.ru/MMO1P2WON
u7eanbHOM KoJiebaTeIbHOM KOHTYpE
3aryxarolue 3JIeKTPOMarHuTHbIE

41 KoJjebanus. BeHYyK1eHHbIE https://m.edsoo.ru/4VHII3UMW
AJIEKTPOMArHUTHBIE KOJICOaHUS
[Iepemennslit TOK. Pe3uctop u

42 KOHJICHCATOP B LEMH MEPEMEHHOTO https://m.eds00.ru/OG6JQHTOD
TOKa
Karymka nHIyKTUBHOCTH B LN

43 yut K H https://m.edsoo.ru/6P4EK01H7
MEePEMEHHOTO TOKa
3akon OMa I SIEKTPUUECKOH LIETTH

44 A p H https://m.edsoo.ru/P1FZDISQV

MEPEMCHHOT'O TOKA




MoHoCTh MEPEMCHHOTO TOKaA.

45 AMIUIUTYAHOE U JEHCTBYIOLIEE https://m.edsoo.ru/6P4CXH152
3HAQUYE€HHE CUJIbI TOKA U HAMPSIKEHUS

46 Pe3onaHC B 3JIEKTpUYECKON LIETIH https://m.edsoo.rt/AYQWXESRA

47 Pemenue 3amau https://m.eds00.ru/0CVLSMIOS
WneanbHblif Tpanchopmartop.

48 IIpousBoacTBO, Nepenaya u https://m.edsoo.ru/F142U7UQR
noTpebieHue dNEKTPUUECKONH SHEPTUH
DKOJIOTHYECKUE PUCKU TIPU
MIPOU3BOICTBE AJICKTPOIHEPTUH.

49 KynbTypa ncnons3zoBanus https://m.edsoo.ru/UYDMIDXZW
3JIEKTPOIHEPTUU B IOBCEAHEBHOM
JKU3HU

50 Pemenue 3agau https://m.edsoo.ru/IRS4QM6F2

51 Pemienue 3anau https://m.edsoo.ru/7UFPFF3KK
O06o00611eHre u cucTeMaTu3alus 3HaHu !

52 1o TeMe "DIIeKTPOMarHuTHbIE https://m.edsoo0.ru/I6YYY79EQ
KojeOaHus"

53 gj;ﬁiii;cgiiioggzﬁﬂqecKHX o https://m.edsoo.ru/OP6YANBXC

54 CBolicTBa MEXaHUYECKUX BOJTH https://m.edso0.ru/4S5QXKBUX

55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.rut/UEH3ZVKKV

56 Hudpaseyi u yJ'IBTpaSByK.v]_UyMOBOC https://m.edsoo.ru/24XDNL1P1
3arpsi3HEHUE OKPYXKAIOIEl CpeIbl

57 Pemenue 3agau https://m.edsoo.rt/SWQOQHEYAJ




58

QHGKTpOMaI‘HI/ITHBIe BOJIHBI.
I/ISHy‘leHI/Ie OJICKTPOMAIrHUTHBIX BOJIH

https://m.edsoo.rv/EHMGUTOBG

59

DHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V 5

60

[IIxana 31€eKTPOMarHUTHBIX BOJIH.
[IprMeHeHne 3eKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY

https://m.edsoo.ru/RZEBKEKVL

61

[IpuHUMIIBI paguOCBA3U U
TeneBueHus. Pagnonokamus.
DIIEKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>KaroIleil cpeasbl

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

62

KonTponbnas pabota mo Teme
"KosneOauus v BOJIHBL"

https://m.edsoo.ru/NJT16HVEI

63

CserT. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHEHHs CBETa

https://m.edsoo.ru/KSRDTMZWV

64

Pemenue 3a1ay Ha mpUMEHEHNE 3aKOHA
IPSIMOJIMHEMHOTO pacIpOCTPaHEHUS
CBETa

https://m.edsoo.ru/3H2YL4R41

65

Otpaxenue csera. [1nockoe 3epkaio.
Cdepuueckoe 3epkano

https://m.edsoo.ru/TIX9ZBOSG

66

[Tpenomnenue cBeta. AGCOTIOTHBIN U
OTHOCHUTEJIBbHBIN M0Ka3aTesb
npenomiieHus. [loaHoe BHyTpeHHee
otpaxkeHue. [IpenenbHslil yron
MIOJIHOTO BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/LNCHJ3MOR

67

Pemenue 3agau Ha npUMEHEHUE

https://m.edsoo.ru/C4D3UDGG4




3aKOHOB OTPaKCHHUA U ITPCIIOMIICHUSA
CBCTa

Xon nydeit B mpusme. Jlucnepeust

68 cBeta. ClOXKHBIN cocTaB OEJIoro cBeTa. https://m.edsoo.ru/HYZWS631.2
LBer

69 Jlsst. DOKYCHOE paccTOSHHE i https://m.eds00.ru/SXWYEXTXM
ONTHUYECKasi CUJIa JINH3BI

70 HOCTpoeHHe H3O6pa>KGHHI7I B Hzax u https://m.edsoo.ru/6SRTDG4V7
UX cHUCTeMaX. Y BEeIMYEHUE JIMH3bI
Pemienne 3a1au Ha mocTpoeHue

71 U300paKeHHH, MOTy4aeMbIX ¢ https://m.edsoo0.rt/YAGCQPWZX
MOMOILBIO JINH3

72 I'ma3 kak ontryeckas cucrema https://m.edsoo.ru/OVMKII9EZ
Pemenne 3anau. IIpeneinst

73 IIPUMEHUMOCTH T'€OMETPUIECKOMN https://m.edsoo.ru/OENIDYBRZ
ONTUKH

74 (CkopOCTb CBETA  MCTOJBI c¢ https://m.edsoo.ru/UCGBDSEVT
M3MEpPEHUS

75 Hucniepcus ceera https://m.edsoo.ru/1 VIJZOF05

76 Hurepdepennnus creta https://m.edsoo.ru/ZQB6756KE
KorepeHTHbIe HCTOUHUKU. Y CIIOBUS

77 HaOII0/IEHUST MAKCUMYMOB U https://m.edsoo0.ru/HOXX3PSWN
MHUHHUMYMOB

78 Pemenue 3amau https://m.eds00.ru/SX9F3FNP3

79 [Ipumenenne unrepdepeHun https://m.edsoo.ru/11IISQL6DM




80 Judpaxius ceera https://m.edsoo.ru/KPOD2N63D
ndpakronHas penérka. Y CJIOBHE

&1 Jlngpaxn p https://m.eds00.ru/V7S3Y95TQ
HaOJIIOJICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE
ITonmepeyHOCTHb CBETOBBIX BOJIH.

83 p https:/m.edsoo.ru/TWKJKW3NH
[Honsipusanus ceera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBBIE BIICHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3ES
O0001IeHne U cUCTEMAaTU3aINs 3HAHUN

86 o " " B https://m.edso0.ru/ZQ1JZTMYC
o teme "Onruka
KourpomnsHaas padora 1mo teme

87 p p https://m.edsoo.rt/WMVMI1ARQU
«Onruka
['panu1pl MPUMEHUMOCTH
KJIACCUYECKON MEXAHUKHU. 3aKOHBI

88 https://m.eds00.ru/GT085PL4Q
SJIEKTPOIUHAMUKY U TIPUHITUTT
OTHOCHUTEIBHOCTHA
ITocTynatel crieuajJbHOM TEOPUU

89 Y H p https://m.eds00.ru/SS5VLSW7WK
OTHOCHUTEIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBal. [IpeobpazoBanus Jlopenua.
VYcnoBue npUINHHOCTH.

90 p https://m.edsoo.ru/7ZFTXIX84
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
3ameJieHre BpEMEHH M COKpaIlleHNe
JUTHHEI
DHeprusa U UMIYIbC PENITUBUCTCKON

91 p Y P https://m.edsoo.ru/GPUPD6117

qaCTUIIbI




CBs13b MaccChl C 3HeereI71 " UMITYJIbCOM

92 PENATUBUCTCKON YaCTUIBl. DHEPTHUS https://m.edsoo.ru/UOCTGTFMG
MIOKOSI

93 PaBHOBECHOE TEIIOBOE U3IIyUYEHUE https://m.edsoo.ru/YWVZA9QOH

94 3akoH cMmelennsa Buna https://m.edsoo.ru/R1JD6DWAM

95 gzz:{ia M. Ilnarika 0 kpanTax. https://m.edsoo.ru/RW82CYU89

96 DHeprus U UMITYJIbC (OTOHA https://m.edsoo.ru/14SLL.OJ97

97 2:;;2322%;;3;;52365& dexra https://m.edsoo.ru/NM4VEIDIM
VYpaBHeHue DiHIITeIHA 17151

98 doroaddexra. "Kpacnas rpanuna” https://m.eds00.ru/DOQYSU4GM
dorosddexra

99 Aapnerne caera. Onpiret I1. H. https://m.edsoo.ru/1746VP412
JleGenena

100 BonHoBbIE cBOMCTBA YacTHUIL https://m.edsoo.rt/UMEW9AOCE
Bounsl ne bpoia. /InuHa BoyHbI e

101 Bpoiins u pazmeps! obsactu https://m.edsoo.ru/MVA3A30ZQ
JIOKAIIM3alUH JBUKYIIEHCS YaCTHIIBI

102 KopmyckyisipHO-BOJIHOBOM Ayalu3M https://m.eds0o.ru/2XMBTMSAQ

103 JUpaKLIIS SICKTPOHOB Ha https://m.edsoo.ru/XH242PNOK
KpHUCTaIIax
Crneuunduka usmepeHuii B MUKpOMHUPE.

104 CooTHoIIeHUs HEOTIpeACIEHHOCTEN https://m.edsoo.rt/BMLQCWUG6S

I'eitzenbepra




105 Pemtenue rpaduyeckux 3amaq https://m.edsoo.ru/D207BTWDJ

106 Pemenne pacu€THbIX 33124 https://m.edsoo.ru/ZUBH25VIV
KonrtposbHas pabora no remam:

107 "OcnHossl CTO", "KopnyckyinsipHo- https://m.edsoo.ru/U4HQ8CZ90
BOJIHOBO# tyanu3m"
OnBITHI IO UCCIIEJOBAHUIO CTPOCHHUS

108 aroma. [limanerapHas Mozenb atoMa https://m.edsoo.ru/SMMRTGFK 1
Peszepdopna

109 [Toctynarter bopa https://m.edsoo.ru/SWVSSUNS8J
Bugst ciekrpos. Crie OBHE

110 AAPT CHICKTPOB. THCKIP YPOBHEH https://m.edsoo.ru/T6T3FTQ6Y
SHEPruu aToMa BOJ0po/a
CnioHTaHHOE U BBIHYKJIEHHOE

111 YR https://m.edsoo.ru/WJ9SLAOOP
U3yYeHHUE CBETa

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7
Hyxnonnas mozaens snpa ['elizen6epra-

113 HBanenko. 3apsig 1 MacCOBOE YMCIIO https://m.edsoo.r/JGIMALCVV
anpa. M3otomnel. PagnoakTHBHOCTH
3aKOH pa/ln0aKTUBHOTO pacnajia.
CBolicTBa HOHU3UPYIOIIETO

114 u3ilydeHus. Biousnue https://m.edsoo.ru/8QM2PG4J1
PaAMOaKTUBHOCTH Ha KUBBIE
opranusmsl. Jlozumerpus
DHeprus CBA3M HYKJIOHOB B SIpE.
Snepnsle cuibl. Jlegexkt Maccesl sapa.

115 Aep fled P https://m.edsoo.ru/YOQ4MRH2H

S nepHble peakuuu. S nepHbie
peaxTopsl. [IpoGiieMs! ynpaBiseMoro




TEPMOSIACPHOIO CUHTE3A.
OKOJIOTUYECKHUE aCIEKThI Pa3BUTHS
AIEPHOMN DHEPrEeTUKU

116

Meroas! perucTpaluy U UCCIEeT0BAHNS
3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOACHCTBUS.
bapuoHBI, ME30HBI U JIENITOHBI.
[Tpencrasnenne o CtannapTHON
Mozenu. KBapk-rirooHHas Mozienb
aZpOHOB

https://m.edsoo.ru/1EJHULHDS5

117

®usuka 3a npenenamu CtanaapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoit
KapTHUHBI MUPA

https://m.edsoo.ru/A6IWSWE4Z

118

OTallbl pa3sBUTHUA aCTPOHOMHU.
3HadeHue ACTPOHOMUU

https://m.edsoo.ru/KG802NRIU

119

[TpuMeHnMOCTh 3aKOHOB (DU3UKHU IS
00BsICHEHUS IPUPO/IBI KOCMUYECKUX
00BbeKTOB. MeTOIbI aCTPOHOMUYECKHX
HCCIIeIOBaHU M

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paznoTenecKonsl, BHEATMOC(hEpHas
aCTPOHOMHS

https://m.edsoo.ru/KOWWMA4JIE

121

Bup 3sé3nnoro neda. Co3se3nus,
ﬂpKI/Ie 3Bé3I[BI, IIJIaHETHI, UX BUIUMOC
JIBYOKCHHE

https://m.edsoo.ru/TNSSKWOTY




122

Comaeunast cuctema. CoJHILE.
CoJHeyHast aKTUBHOCTE. MICTOUYHHK
sHeprun CoJiHLIA U 3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE37bI, UX OCHOBHBIE
XapakTepucTuku. /[uarpamma
"CEKTpaJIbHBIN KJIaCC — CBETUMOCTD"

https://m.edsoo.ru/1 XHH46BIR

124

3B€3)II>I TJIaBHOH IMOCIEIOBATEILHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

BnyTtpenHee cTpoeHue 3BE3/.
CoBpeMeHHbIE TPEICTABICHUS O
MPOUCXO0KIEHUH U 3BoMonK ConHIa
1 3BE31. DTanbl )KU3HU 3BE3]

https://m.eds00.ru/Y3IMJIO6ZTY

126

Muineynsiii IlyTe — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B
Apax rajlakTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Paciuvpenue BeeneHHoM.
3akoH Xab6ma. Teopus bosbiioro
B3pbIBa. PennkroBoe n3iyuenue

https://m.edsoo.ru/UCGD0BD7Y

128

MacmtabHas cTpykTypa Beenennoit.
Meraranaktuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepeménunie nmpobieMbl acCTpOHOMUU

https://m.edsoo.ru/WCAIUBA2Q

130

Du3nUeCcKUi IPAKTUKYM I10 TEME
"UccnemoBanre MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' WIIA
"UccnemoBaHnue CBOMCTB
dbeppoMarseTukoB" uiIu
"UccnenoBanue AeHCTBUASL

https://m.edsoo.ru/OJIEYJBSH




MOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMiiepa" wiu
"N3ydyeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuiIbl TOKa" UIIU
"OnpeneneHre MarHUTHOM UHIYKIIUU
Ha OCHOBE MU3MEpEeHHUs cuibl Amnepa”

https://m.edsoo.ru/567ERZSQT

132

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnemoBaHue SIBICHUS
3JIEKTPOMArHUTHOM MHIYKIUHU" WK
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/6041UI80D

133

Du3HUeCKUN IIPAKTUKYM I10 TEME
"UccnenoBanue SIBICHUS
camounaykiuu" win "COoopka Moenn
3JIEKTPOMAarHUTHOIO reHeparopa”

https://m.edsoo.ru/FNW63917S

134

Pu3nUeCKUi IIPAKTUKYM I10 TEME
"U3mepeHue nepuojia CBOOOIHBIX
KoJIe0aHU HUTSHOTO U MPY>KUHHOTO
MasTHUKOB"

https://m.edsoo0.ru/GAXGU69KA

135

Pu3NYeCKU IPAKTUKYM 110 TEME
"TIpeoOpa3oBaHue SHEPTHH B
IPY>KMHHOM MasiTHUKE"

https://m.edsoo.ru/SJ3HWUJFI

136

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes MOCJIeJ0BaTEIbHO COeTMHEHHBIE

https://m.edsoo.ru/LNOY8MGT9




KOHJIEHCATOp, KaTylIKy U pe3uctop"
win "MccnenoBanue paboTh
HCTOYHUKOB CBETA B IICH
NepEMEHHOTO ToKa"

137

Du3nUeCKUN IPAKTUKYM I10 TEME
"HM3y4yeHne napameTpoB 3ByKOBOU
BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3HYEeCKU IPAKTUKYM 110 TEME
"N3mepeHue nokasatesns IpeaoMIeHus
crexna" win "llonydyenue
n300paKeHHsI B CUCTEME U3 TNIOCKOTO
3epKaia v JUH3bI"

https://m.edsoo.ru/PSFJZF82U

139

Pu3HYEeCKU IPAKTUKYM 110 TEME
"UccaenoBaHue 3aBUCHMOCTH
(OKYCHOTO pacCTOSIHUS OT BellleCTBa
(Ha mpuMepe KXKUAKUX JIMH3)" WiIn
"N3mepenue pOKyCHOTO pacCTOSTHHS
paccenBaroIIMX JINH3"

https://m.eds00.ru/Q0Q2UZEN9

140

Du3HUeCKUN IPAKTUKYM I10 TEME
"HaOnronenue nudpakuuy,
UHTEpEpEeHIINU U TTOJIAPU3aLUU
csera”

https://m.edsoo.ru/RIEYWY7CM

141

Pu3nUeCKUi IIPAKTUKYM I10 TEME
"OnpeneneHue NMITyJIbCa U SGHEPTUH
PENATUBUCTCKUX YacTull (110
dororpadusM TpEeKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

https://m.eds0o0.ru/OTLRWY3PW




142

Du3HUeCKUN IPAKTUKYM I10 TEME
"N3mepenue noctossHHoM Ilnanka Ha
OCHOBe ncciefoBaHus Gporospdexra"
win "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETO/IUO/ OT
HanpspkeHus"

https://m.edsoo.ru/Y34AXOQNLN

143

Du3HUeCKUN IIPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
pa3peKEeHHOro aTOMapHOTo BOAOPOAA
U U3MepeHue nocrosiHHot Pundepra"

https://m.edsoo.ru/SPYJEZYBO

144

Pu3nUeCcKUi IPAKTUKYM I10 TEME
"HccnenoBanue paJuoakTUBHOTO (hOHA
C MCIOJIb30BAaHUEM JI03UMETPA" WIIN
"N3yuenue nmoraomnieHus: 6era-4yacTuil
aTrOMUHAEM"

https://m.edsoo.ru/C3HISS5E4

145

Du3HUeCKU IPAKTUKYM I10 TEME
"HaOmroaenus 3BE31HOTO HEOa
HEBOOPYKEHHBIM T'JIa30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJIS1 OTIPEICIICHUS
MOJIOKEHHUS HEOECHBIX 0OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro noxymapus u
sapkue 3B€31b1" U "HabmoneHus B
teneckon JIyHbl, MiIaHeT, TyMaHHOCTE!
1 3BE3JIHBIX CKOIIJICHUH"

https://m.edsoo.ru/PR4K00VZY

146

O000111eHNE U CUCTEMAaTU3 AL

https://m.edsoo.ru/XABKPSEJ3




3HaHui. Posib GU3MKN 1 aCTPOHOMUHU B
9KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOil chepax
JeATEIbHOCTH YEJI0BEKA

147

O06o011eHNe U cucTeMaTH3aIus
3HaHui. Posib 1 MecTo ¢pu3nku u
aCTPOHOMHHU B COBPEMEHHOM Hay4YHOI
KapTHUHE MHpa

https://m.edsoo.ru/G145HQT3W

148

O0o001EeHne U cucTeMaTu3anus
3HaHuH. Poinb u3nueckoil Teopuu B
(dbopMHpOBaHUY TIPEICTABICHUH O
¢du3nveckoil KapTHHE MHpa, MECTO
¢du3nUecKoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPO/IC

https://m.edsoo.ru/AOX66XKGX

149

O00011IeHNE U CUCTEMAaTU3ALINS 3HAHUN
o teMme "Kunemartnka"

https://m.edsoo.ru/34RK44YVZ

150

O00011IeHNE U CUCTEMAaTU3ALINS 3HAHUN
o teMme "Kunemartnka"

https://m.edsoo.ru/EOD18QXGW

151

O00011eHNe U CUCTEMAaTU3aINs 3HAHUN
no teme "lunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O00011IeHNE U CUCTEMATU3AIUs 3HAHUI
no teme "CraTuka TBEpa0ro Tena

https://m.edsoo.ru/ASCPSEJHX

153

O000I11IeHNE U CUCTEMATU3AIUS 3HAHUN
1o TeMe "3aKOHBI COXPAHEHHUS B
MmexaHuke"

https://m.edsoo.ru/7A6P6FWC2




154

O06o00611eHre u cucTeMaTu3alus 3HaHu !
1o Teme "OCHOBBI MOJIEKYJIIPHO-
KMHETUYECKOU Teopun”

https://m.edsoo.ru/JRCSWNXDH

155

O00011IeHNE U CUCTEMAaTU3ALINS 3HAHUN
no Teme "TepmoanHamuka. TerioBbie
MAaIIuHb!"

https://m.edsoo.ru/10P456WO8

156

O06o001eHre 1 cucTeMaTU3aIis 3HAHUI
1o TeMe "ArperatHbie COCTOSIHUS
BeniecTBa. Pa3zoBble Mepexobl”

https://m.edsoo.ru/VOTG69RUR

157

O00011eHNe U CUCTEMAaTU3aINs 3HAHUH
o Teme "DiekTpuueckoe moie"

https://m.edsoo.ru/76PSKZV5A

158

O00011eHrE U CUCTEMAaTU3ALIMS 3HAHUN

1o Teme "[1oCTOSHHBIN 7eKTpUYeCKuit

TOK"

https://m.edsoo.ru/S6VR2HMRJ

159

O06o011eHre U cucTeMaTu3alus 3HaHUH
no teme "Toku B pa3InuHbIX cpenax”

https://m.edsoo.ru/ESIK 18H3F

160

0O0001IEHNE U cCUCTEMATH3allis 3HAHWUH
o Teme "MaruutHoe moJe"

https://m.edsoo.ru/30X0JJYUH

161

Peseprubiil ypok. O60011eHNE 1
CHCTEMAaTHU3alMs 3HaHUH 110 TEME
"DneKTpoMarHuTHas MHIYKIus"

https://m.edsoo.ru/LUNKZLURY

162

Peseprublil ypok. O60011eHNE 1
CHCTEMAaTHU3alMsI 3HaHUH 110 TEME
"Mexanndeckue koneoanus"

https://m.edsoo.ru/3F07MLKSL

163

PesepBuriit ypok. O6o01IeHue 1
CHUCTeMaTU3alKsl 3HAHUH 110 TEME

https://m.edsoo.ru/FM1LEP76S




"JneKTpOMarHUTHBIE KoeOaHus "

Peseprubiit ypok. O60011eHNE 1
164 cucremMarusanus 3HAHUHU 110 TEME

"MexaHn4yecKkue 1 3JeKTPOMarHuTHbIE
BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

Peseprubiit ypok. O60011eHNE 1
165 CUCTEMATH3AaINA 3HAHUH 110 TEME
"Omruka"

https://m.edsoo.ru/WILMATIT6

PesepBusiit ypok. O6o01IeHue U
166 cHUCTeMaTu3alus 3HaHU 110 TEME
"OcuoBsl CTO"

https://m.edsoo.ru/NB6V3ZB81

PesepBHsiit ypok. O6o001IeHE U
167 CcHUCTeMaTU3alMs 3HAHUH 110 TEME
"KopmyckyisipHO-BOTHOBOM Jyanu3m"

https://m.edsoo.ru/3G6FJ3FFN

PesepBusiit ypok. O6o001IeHE U
168 CHUCTeMaTu3alus 3HaHUH 110 TEME
"®dusuka aroma"

https://m.edsoo.ru/HGF8GQS8AS

PesepBHsiit ypok. O6o01IeHuEe U
169 CHCTEMAaTH3alus 3HaHUH 110 TeMe
"®u3nKa aTOMHOTO s1/1pa U

3JI€MEHTAPHBIX YACTHIL"

https://m.edsoo.ru/3RSUU1P8G

Peseprubiil ypok. O60011eHNE 1
170 CHUCTeMaTU3alMs 3HAHUH 110 TEME
"JneMeHTH! acTpodu3uku”

https://m.edsoo.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16







IMPOBEPSEMBIE TPEEOBAHUS K PE3YJILTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
MMPOI'PAMMDBI10 KJIACC

Kon
npoBeps
€MOoro
pe3yJbT
aTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThI 0CBOCHUA OCHOBHOM
06pa30BaTe.]'le()i7[ NnporpamMmasl CpeaHET0 06]1161"0 06pa303a}mﬂ

10.1

JleMOoHCTpHpOBaTH Ha NpHUMEpPax poJib H MeCTO (U3HKHA B
GbOpMHPOBaHUKM COBPEMEHHON HAay4YHOW KApTHHBI MHpA, B Pa3BUTHHU
COBPEMEHHOUN TEXHUKH M TEXHOJIOTHM, B MIPAKTUYECKON ACATEIHHOCTH
JToneu

10.2

VY4uThIBaTh IPAHULBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJAETEH:
MaTepuaibHas TOYKa, MHEpLHUaNbHAs CUCTeMa OTcY€Ta, abCOJIFOTHO
TBEPAOE TENO, UICANBbHBIN I'a3; MOJEIHN CTPOCHHS ra30B, KUAKOCTEH U
TBEPABIX Te€J, TOYECYHBIA DJICKTPUUYECKUN 3apsiii — IIPU PELICHUU
du3nveckux 3anau

10.3

PacriosnaBaTh (usmveckue sBieHUs (MIPOIECChl) U OOBACHITH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJSIPHO-KHHETHYECKOW TEOPHH
CTPOCHHUSI  BEIIECTBA W  JJIGKTPOJUHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBIIKEHHE, CBOOOJHOE MaJCHUE
TEJ, JBWKEHHE IO OKPYXHOCTH, WHEpIHs, B3aWMOJICHCTBHE TEI;
g dy3us, OpOyHOBCKOE IBHKEHHE, CTPOCHHUE KUAKOCTEH M TBEPIBIX
TEl, W3MEHEeHHuEe oO0béMa Tel MNpU HarpeBaHUM (OXJIAXKIECHUN),
TEIJIOBOE  PaBHOBECHE, WCIHAapeHHe, KOHJAEHCAlMs, IUIaBJICHHUE,
KpUCTAIN3aAIMsl, KUICHWE, BIAXHOCTh BO3JyXa, IOBBIIICHHUE
JIABJICHUS Ta3a MPHU €r0 HAarpeBaHUU B 3aKPBITOM COCYJIC, CBS3b MEKIY
napamMeTpamMH COCTOSIHHSI ra3a B HM30IPOLECcCax; SJICKTpU3alus Ted,
B3aUMO/ICHCTBHE 3aPSI0B

10.4

OnuceiBaTh MEXaHUYECKOE [JBW)KEHUE, HCHOIb3yd (husnueckue
BEJIMYUHBI: KOOpAUHATA, IIyTh, IEPEMELIEHHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tela, CUla, UMIYJIbC Tella, KUHETUYECKas DHEprusd,
NOTEHLMANbHAsL DJHEPrus, MeXaHudyeckas pabdoTa, MexaHM4yecKas
MOIITHOCTb; IPH OMUCAHUU TPABUIBHO TPAKTOBATH (PU3UUYECKHIA CMBICIT
UCTIOJIb3YEMBIX BEJIMYMH, UX O003HAUEHUS W EIWHUIIBI, HAXOIUTh
(GopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH
BEJIMYMHAMU

10.5

OnuchiBaTh U3y4YEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEILJIOBBIC SIBJICHUS,
UCTIONB3YS (U3MYECKUE BEIMYWHBL JaBJICHHE Ta3a, TEMIIeparypa,




CpedHsisi KMHETHYECKasi SHEPrHsl XaOTHUYECKOTO JBIKCHHS MOJEKYJ,
CPEIHEKBAIpaTUYHAsE CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTPEHHSIS DHEPTUs, paboTa raza, K03 (UIMEHT MOJIE3HOTO IeHCTBHS
TEIUIOBOTO  JIBUTATEJNs; TPH ONUCAHWM MPABHIBHO TPAaKTOBATh
(Gu3MYeCKUi CMBICIT HCIOJIB3YEMbIX BEJIWYMH, UX OOO3HAYEHUS U
CMHHIIBI, HAXOAUTH (DOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (H3HYECKYIO
BEJINYMHY C APYTMMH BEITHYMHAM

10.6

OnuceiBaTh M3Yy4YCHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEIIECTBA U
DJIEKTpUYECKUE  sBIEHUS  (IPOIECChl), UCHONB3ys  (hu3mdeckue
BEJIMYUHBI: NEKTPUYECKUN  3apsal,  JIEKTpPUYECKOE  TOJE,
HANpsDKEHHOCTh MOJIS,, MOTEHLHUad, Pa3HOCTh MOTEHLMAJIOB;, IPH
ONMCAHUU MPABUIBLHO TPAKTOBATh (DU3MUECKUI CMBICT HCIIOIb3yEMbIX
BEJIMYMH, HUX O00O03HAYeHUS U €AUHULBI, YKa3blBaThb (POPMYJIBL,
CBS3BIBAIOIIME JIAHHYIO  (U3HYECKYI0 BEIMYMHY C  JPYTHMH
BEJIMYMHAMU

10.7

AHAIM3UPOBATh (UBNYECKUE TIPOLECChl M SBJICHMS, HCIOJIb3Ys
buznyecKkue 3aKOHbI U MPUHIUIIBL 3aKOH BCeMUpHOTO TsroteHus, I, 11
u III 3axkonbl HprOTOHA, 3aKOH COXpPAHEHUSI MEXAHUYECKOU SHEPTUH,
3aKOH COXPaHEHUS! UMIYJIbCa, MPUHIUIT CYNIEPIO3ULIMUA CUJI, TIPUHIIMIT
paBHOIpaBUSl MHEPUHUAIBHBIX CHCTEM  OTCUETa; MOJICKYJISPHO-
KHMHETHUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpeHEeM KUHETHYECKON SHEPruM TEIJIOBOTO JIBHXKCHHS MOJIEKYNI C
a0COIOTHOW TeMIlepaTypoid, MepBbIil 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHMs JJIEKTPUUYECKOTo 3apsjaa, 3akoH Kyiona; mpu 3ToMm
pa3ianyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOe
BbIpaXXEHHUE U YCIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IIPUHIUIIBL HeﬁCTBHH MallluH, HpI/I60pOB n
TCXHUYCCKUX YCTpOﬁCTB; pasjimiatb YCIOBUA HUX 0€e30I1aCHOTO
HCIIOJBb30BaHU B HOBCGHHGBHOﬁ KHU3HHU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (DU3HUECKUX SBICHUH U
MPOIIECCOB C UCIMOJIb30BAHUEM IMPSMBIX U KOCBCHHBIX U3MEPCHH; IPH
sToM (dopMmyaupoBaTh MpodieMy (3agady) W THIOTE3y Y4eOHOro
OKCIEPUMEHTa,  CcOOMpaTh  yCTAaHOBKY M3  TPEIIOKEHHOTO
000pyI0BaHUs, MPOBOAUTH OMBIT ¥ (HOPMYITUPOBATH BHIBOIBI

10.10

OCYH_IGCTBJ'ISITB IIpsAMbIC W KOCBCHHBIE H3MCPCHUA (bI/I3I/ILIeCKI/IX
BCJIIMYHH, IIpHU 3TOM BBI6I/IpaTB OIITHMAJBHBIN CII0CO0 HU3MEPCHHUA U
HCII0Jb30BaTh U3BECCTHBIC METOAbI OICHKU HOFpeHIHOCTeﬁ H3MepeHHI>i

10.11

HccnenoBaTh 3aBUCMMOCTH MEXIy (U3NYECKUMHU BEITMUYMHAMH C
UCIIOJIb30BAHUEM IIPSIMBIX WM3MEPEHUM; IPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (DMKCHPOBaTh pE3yNIbTaThl IOJyYEHHOH 3aBUCUMOCTH
(Gu3n4ecKrx BEJIWYMH B BUJE TaOJIMIl U IpadMKOB, A€1aTh BBIBOJBI IO




pe3yJibTaTaM UCCIIEOBAHUS

10.12

CoOmomate mpaBmia  0Oe30MacHOr0  TpyAa TNPH  HPOBEICHUU
UCCIEOBAaHUK B paMKax yd4eOHOro OKCIIEpHMEHTa, Yy4eOHO-
MCCIIEZIOBATEIbCKOM M MPOEKTHOM JEATENIFHOCTH C HMCHOJIb30BAaHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a0OpaTOPHOT0 000PYA0BaHUS

10.13

Pemarp pacu€THble 3aauu C SIBHO 3aJaHHOW (hU3MUYECKON MOJENBIO,
UCIONB3YS (pU3MUecKHe 3aKOHbl M IPHUHIMIIBI, HA OCHOBE aHaIu3a
yCIIOBUSL  3a/a4ydl  BeIOMpaTh (U3UYECKYI0 MOJEb, BBIICIATH
dusnyeckue BeTUUUHBI U (POPMYIbI, HEOOXOIUMBIE AJisl €€ pelIeHHUs,
MPOBOAUTH PACUYETHl U OLIEHUBATH PEATbHOCTh MOIYYEHHOIO 3HAUCHUS
buznyecKoil BeTUYNHBI

10.14

Pemarp ~ kadecTBeHHbIE  3aJauyd:  BBICTpaWBaThb  JIOTHYECKU
HEIPOTHUBOPEUHBYIO IEMOYKY PACCYXJCHUN C OMOPON HAa M3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PU3UIECKUE SBICHUS

10.15

Hcnonp3oBaTh MpH  peUIeHHH Y4YeOHBIX 3a/Ja4  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJOTUU JJIsi TIOUCKA, CTPYKTypHUPOBAHMS,
UHTEpIIpeTallud M MPEACTaBICHUS y4eOHOM W HAay4YHO-TOIMYJISIPHON
uH(pOpMAIIUU, TIOTYYEHHOW M3 PA3IIMYHBIX HUCTOYHHKOB; KPUTHUCCKH
aHAJTM3UPOBATh MOTydaeMyto HHPOPMALIUIO

10.16

[TpuBoauTH mpUMeEpHl BKJIAJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOILIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

10.17

Hcmonp30BaTh TEOPETUYECKUE 3HAHHS IO (U3UKE B TIOBCEIHECBHOM
JKU3HM JIJIs o0ecriedeHus1 0€30MacHOCTH MPU 00pallieHu ¢ MpubdopaMu
U TEXHWYCCKHMMH YCTPOWCTBaMH, Ui COXpPAHEHUS 3I0POBbs H
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHUS B OKpYXKAIOIIeh cpesie

10.18

PaboraTte B rpymme ¢ BBIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJICH,
IUIAHUPOBAaTh ~ paboOTy  TPYNNbl, palMOHAIBHO  pacHpeieliTh
00S3aHHOCTM ¥ IUIAHUPOBATh JESATENILHOCTh B HECTAHJIAPTHBIX
CUTYallUsX, aJeKBaTHO OIEHUBATh BKJIAJ KaXKJIOTO W3 YYaCTHHUKOB
TPYIIBI B PelIEHUE paccMaTprUBaeMoi MpooOIeMbl

11 KIIACC

Kon
nposepsi
e€Moro
pe3yJbT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON NMPOrPaMMBbI CpelHero o01ero odpa3oBaHusi




JleMoHCTpHUpOBaTh Ha TpHUMEpax poib W MecTo (HU3UKU B
(hOopMUPOBaHHH COBPEMEHHON HAYYHOU KapTHHBI MHPA, B Pa3BUTHH
COBPEMEHHON TEXHUKHU U TEXHOJOTHH, B MPAKTUYECKON JAEATEIbHOCTH
JIFOJICH, 1IEJIOCTHOCTh U €AMHCTBO (PM3MUECKOW KapTHHBI MUPa

11.2

Y4YuTHIBaTh TPAHUIIBI TPUMEHEHUSI U3YYEHHBIX (U3NUYECKUX MOJENeil:
TOYEYHBIN JJIEKTPUYECKUN 3apsif, sSAepHas MOJEIb aTOMa, HYyKJIOHHAs
MO/I€JIb AaTOMHOTO Sipa MPH peleHNH (PU3NYECKUX 3314

11.3

PacroznaBate Qusnueckue sBIEHUS (MPOIECChI) U OOBSACHATH MX HA
OCHOBE 3aKOHOB  JJIEKTPOAMHAMUKM M  KBAHTOBOM  (PU3UKHU:
AJIEKTpUYecKasi MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUECKOE,
MarHUTHOE JNEUCTBUSA TOKa, B3aUMOJICCTBHE MAarHuTOB,
ANEKTPOMArHUTHAS WHIYKIHS, JCWCTBUE MArHUTHOTO TIIOJISI Ha
MPOBOAHUK C TOKOM ¥ JBIDKYIIUHCS 3apsif, SJICKTPOMArHUTHBIC
KojeOaHus U BOJHBI, MPSIMOJUHEHHOE pacnpoCTpaHEHHE CBeETa,
OTpaXeHHe, TMpeloMiIeHHe, uHTepdepeHuus, audpakuus U
MOJIApU3alusl CBETa, JUCIEpCUs CBeTa, (POTOdIEKTpHUUecKuil 3¢ dext
(botoapdexr), cBeToBOE maBICHHE, BO3HUKHOBCHHE JIMHEHYATOIO
CIeKTpa aToMa BOJOpOJla, €CTECTBEHHas U  HCKYCCTBEHHas
PaIMOaKTUBHOCTH

11.4

OnuceiBaTh  HM3y4YEHHbIE CBOMCTBAa  BellecTBa  (IEKTPUUECKHE,
MarHuTHbIE, ONTHYECKHE, AIEKTPUUYECKYIO MPOBOJUMOCTb Pa3IUUHBIX
cpell) U DIJIEKTPOMAarHUTHbIE SIBIEHUS (MPOLECCHI), HUCIOIb3YS
dusnuecKkue  BENWYMHBL  DJEKTPUYECKHA  3apsja, CWiIa  TOKa,
ANIEKTPUYECKOE  HAIPSDKEHHE,  DJIEKTPUYECKOE  COINPOTUBIICHUE,
pazHocTh noreHuuanoB, J/C, pabora Toka, MHAYKIUS MarHUTHOTO
nmons, cuia Awmmepa, cuna JlopeHna, WHAYKTHBHOCTh KAaTYILKH,
SHEPrUsl AJNEKTPUYECKOT0 W MArHUTHOTO IMOJIeH, MEpUoi M 4YacToTa
KojeOaHuil B KojebaTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IpoIecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX KoJeOaHuH, boxycHoe
paccTosiHME W ONTHYECKas Cuja JIMH3BL, MPH ONKUCAHUU IPABHIBLHO
TPaKTOBaTh (U3MUYECKUNW CMBICI HCIOJB3YEMBIX BEIMYMH, WX
0003HAYCHUS W CIUHUIBI, YKa3bIBaThb (OPMYJIbI, CBS3BIBAIOIINC
JTaHHYIO (PU3UYECKYIO BETUYHUHY C IPYTHMH BETMIMHAMHE

11.5

OnuceiBaTh HN3YUCHHBIC KBAHTOBLIC SBJICHUA W MPOUECCCHI, MCIIOJIb3Ys
(1)I/I3I/IHCCKI/IG BCJIMYHHBI: CKOPOCTH JJICKTPOMAIrHWUTHLIX BOJIH, AJIMHA
BOJIHBI MW YacCTOTa CBETA, JHCPIrusA W HMITYJIbC (I)OTOHa, nepuon
nmojrypacriaga, OSHCPrusgd CBA3KM ATOMHBIX AACP; MPH  OINHMCAaHUU
IMpaBUJILHO TPAKTOBATH (I)I/I?;I/I‘-IQCKI/II\/JI CMBICJI UCIIOJIb3YCMBIX BCJIMYUH,
UX 0003HAYCHUS H CAWMHUIBI, YKa3bIBATb (bOpMyJIBI, CBA3bIBAIOIINC
JaHHYIO (1)I/I3I/IIICCKYIO BCJIIMYMHY C APYI'UMH BEJIMYMHAMH, BBIYUCIIATH
3HAa4YCHUC (bHBH“IGCKOfI BCJIIMYHUHBI




11.6

AHamu3upoBaTth (U3UYECKHUE TIPOIECCHl U SBIICHUS, WCIONB3YS
¢duznueckue 3aKOHBI W NpUHOUNBL  3ak0oH Owma,  3aKOHBI
MOCJIEIOBATEILHOTO W MApaJUIEIbHOTO COCJAMHEHHUS MPOBOJIHUKOB,
3akoH [[xoyns — JleHIa, 3aKOH AJIEKTPOMArHUTHONW WHAYKIIMH, 3aKOH
MPSMOJIMHEHHOTO PacIpOCTPaHEHUsI CBETa, 3aKOHBI OTPAKCHHS CBETA,
3aKOHbl ~ TPEJOMJICHUS  CBETa, ypaBHEHUE  OHUHINTEWHA  JJIs
dboTodddekra, 3aKOH COXpaHEHUsS OHEPIHHM, 3aKOH COXpPaHEHUS
HMITYJIbCA, 3aKOH COXPAHEHHUS OJJICKTPUYECKOTO 3apsna, 3aKOH
COXpaHEHHs  MacCoBOTO  4YHWCia, TocTyidatel  bopa,  3akoH
PaAMOAKTUBHOIO pacmaja; MOpU OSTOM  pas3jinyaTh  CJIOBECHYIO
(OpMyIIMPOBKY 3aKOHA, €r0 MaTEMaTHUYEeCKOE BBIPAKECHUE M YCIIOBHUS
(TpaHHIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

Onpenenarb HampaBiI€HUE BEKTOpa HHAYKIMM MArHUTHOTO TOJIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

11.8

Ctpouts ¥ ONHCHIBaTh H300paKE€HUE, CO3[aBa€MO€  IJIOCKUM
3€pKajioM, TOHKOW JIMH301

11.9

BrimmonaaTte OKCIICPUMCHTBI 11O UCCIICAOBAHUTIO (1)I/I3I/I‘ICCKI/IX SIBJIEHUU U
IIPOLIECCOB € UCIIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUN; IIPU
3ToM QopMyaupoBaTh MpobieMy (3amady) W THUIOTE3Y Y4eOHOTro
IKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIOKCHHOTO
000py10BaHUs, IPOBOAUTH OTBIT U (POPMYITHUPOBATH BBIBOJIBI

11.10

OC}’H_IeCTBJ'IHTB IIpsAMbI€ KW KOCBCHHBLIC H3MCEPCHUA (bI/I3I/ILIeCKI/IX
BCJIMYHH, IIPpHU 3TOM BBI6I/IpaTB OIITHUMAJIBHEIN CHOCO0 HU3MCPCHHUA U
HCIIOJIb30BaTh U3BECTHBIC METOAbI OLICHKU HOFpGH.IHOCTGﬁ H3MepeHHI>'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BEIUYUH C WCIOJIH30BAHUEM
IpSAMBIX ~ U3MEPEHUM; MpPHU O3TOM KOHCTPYMPOBAaTh YCTAHOBKY,
(buKCUpOBaTh pPE3yNbTaThl IOJIYYEHHOW 3aBUCHMOCTH (PU3UUYECKUX
BEJIMYMH B BHJIE€ TaOJIUL] U rpauKoOB, JAeIaTh BbIBOABI 110 Pe3ysbTaTaM
uccaea0BaHus

11.12

CoOnromate mpaBuiaa  0e€30mMacHOro  TpyAa MNpPH  TPOBEICHHUH
UCCIEOBAaHMH B paMKax Yy4eOHOrO OKCIIEpUMEHTa, Yy4eOHo-
UCCIIEIOBATENIbCKOH M TPOEKTHON JESATEIBHOCTH C HCIIOIb30BAaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1a00PaTOPHOTO 000PYAOBAHHUS

11.13

Pemarp pacu€rHble 3afauu ¢ SBHO 3aJaHHON (PU3MUYECKON MOJEINbIO,
uCcnoiib3ysl (U3NYECKUE 3aKOHBl M IMPUHIUIBI; Ha OCHOBE aHallM3a
yCIIOBUSL  3a7aud  BBIOMpaTh  (U3MYECKYI0  MOJENb, BBIICIATH
¢busznyeckrue BeJIUYUHBI U (POPMYIbI, HEOOXOAUMBIE ISl €€ pelIeHHUs,
MIPOBOAUTH PAcuéThl U OLICHUBATH PEALHOCTDH MOJIYYEHHOTO 3HAYECHUS
(bu3nuecKoil BeIUYMHbBI

11.14

PemraTe Kau€CTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTHYCCKH




HENPOTUBOPEUMBYIO LIETIOYKY PACCYXKICHHM C ONOpPOM HAa HM3y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UUECKHE SBICHUS

11.15

Hcnonp3oBaTh mpu  pemieHHH Y4YeOHBIX 3aJad  COBPEMEHHBIE
nH(OpMallMOHHBIE TEXHOJOTUM JJi1 TOUCKa, CTPYKTYpPHpPOBAHUS,
UHTEpPIIPETallMl U TMpeACTaBiIeHHUs Y4eOHON M Hay4YHO-IOMYJISAPHON
uHpOpMaLIUY, TOJYYCHHON U3 pa3IMYHBIX MCTOYHUKOB; KPUTHUECKU
aHAJM3UPOBATh MOTy4aeMyI0 HHPOPMAITUIO

11.16

OOBACHATH IMPUHIUIIbI I[GﬁCTBPI?I MallvH, HpI/I60p0B Hn TEXHHYCCKHX
YCTpOﬁCTB; pas3jimiatb YCJIOBHA HUX 0€30I1aCHOI0 HCIIOJIB30BaHUS B
HOBC€I[H€BHOI71 KHU3HU

11.17

[IpuBomuTH NpUMeEpHl BKJIaJa POCCHUICKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKH U TEXHOJIOTHUI

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHHS 1O (DU3MKE B IMOBCETHEBHOMN
KU3HH ISl 0O0ecTieueHnsi 0€3011acCHOCTH MPU OOpaIIeHUH ¢ TpudopamMu
U TEXHUYECKUMH YCTPOWCTBAMH, [UIS COXPAaHEHUS 3I0POBbS U
COOJIIOJICHHSI HOPM KOJIOTMYECKOTO TIOBEICHHUS B OKpYXKAIOIIeH cpejie

11.19

PaGotare B rpyrmrme ¢ BBINOJIHEHUEM DPA3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ paboOTy  IPyHIbl,  PAalMOHAIBHO  PaCHpeleNsTh
00s3aHHOCTM W IUIAHUPOBATh JIEATEIBHOCTh B HECTaHJIAPTHHIX
CUTyalusiX, aJleKBaTHO OIICHMBATh BKJAQJ KaXXJIOT0 U3 YYaCTHHUKOB
IpyMNIbl B pelICHHE paccMaTprUBaeMoil mpooaemMbl




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3
aen

Koxa npoBepsiemoro

3JIEMEHTA

IIpoBepsiemble 31eMeHTBHI COleP:KAHUSA

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHUW A

1.1

®duszuka — Hayka o mpupoze. Hayunsie MeTo/bI
MO3HAHUS OKPY’KaroIIero MUpa. Pounb
SKCIIEPUMEHTa U TEOpUHU B Ipoliecce MO3HAHUS
MPUPOIBL. DKCIEPUMEHT B U3HKE

1.2

MogenupoBanue  (GU3NYECKUX  ABICHUA U
nporeccoB. Hayunsle runorespl. Pusnueckue
3aKOHBl U TEOpUH. ['paHUIBl NPUMEHUMOCTH
¢bu3nyeckux 3aKoHOB. [IpMHIMI COOTBETCTBUSL.
Pome u w™ecto ¢usuku B (QOpMHPOBAHUU
COBPEMECHHOM HAydyHOM KapTHHBl MHpa, B
MPAKTUYECKOHN IeATENLHOCTH JII0JIeH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

Mexannueckoe aBuxkeHHe. OTHOCUTEIBHOCTh
MexaHuuyeckoro nBuxkeHus. Cucrema oTcuéra.
Tpaexropus

[lepemerienue, CKOpOCTh (CpedHsisi CKOPOCTH,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepUalbHOM TOUYKM, HMX IIPOEKIMH Ha OCHU
cucreMbl koopauHat. CloxeHue NepeMelieHU
U CJIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBHKCHUE. I'padpuxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS,
IIyTU U NEPEMEIICHUS MaTepUAIbHOU TOYKH OT
BPEMEHHU

CBobOogHOe mazieHne. Y CKOpeHHue CBOOOIHOTO
ImagCHUuA

KpuBonuneliHoe  nBumkeHue.  PaBHOMepHOe




JBU>)KEHUE MaTepUAIbHOMN TOYKH o
OKPY>KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHAas
CKOPOCTb. [Iepuon u 4acToTa.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIIUIOMETD,
JBU)KEHUE CHApsOB, LECIHBIE W PEMEHHbBIC
nepenadu

[IpakTrueckue paboTel. MI3MepeHne MrHOBEeHHOM
ckopocTH. MccnenoBaHue COOTHOUICHHS] MEXKIY
My TSIMH, PONICHHBIMU TEJI0M 3a
II0CJIEZI0BATEIbHBIE paBHBbIE IIPOMEXKYTKH
BPEMEHM IPU PABHOYCKOPEHHOM JIBUKEHUHU C
Ha4yaJIbHOW CKOPOCTBIO, paBHOMU HyI0. M3ydeHue
IBUKEHMSI IIapuKa B  BA3KOM  KHJIKOCTH.
W3yuenue  nBWKEHUS ~ Tela,  OpOILIEHHOTO
TOPU30HTAJILHO

2.2

TMHAMUKA

2.2.1

IIpuHuun orHocutensHOCTH ['anmunes. IlepBbiit
3akoH HproToHa. IHepuuanbHbIE  CHCTEMBI
orcuéra

222

Macca tena. Cuna. [IpuHImn cyneprno3uiuy Cuil

223

Bropoii 3akoH HprooTOHa Ui MaTepHalbHOU
TOYKHU B HHEpIMaibHOU cucteme orcuéra (M1CO).
Tperuii 3akoH HproTOHa Uil MaTepUaTbHBIX
TOYEK

22.4

3akoH BCCMHUPHOI'0 TATOTCHMUA. Cuita TSKECTH.
HepBaﬁ KOCMHUYCCKaA CKOPOCTh. Bec Tema

225

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHUSI M CWjlIa  TPEHHS  IOKOS.
Kosdbduuument tpenus. Cumna conmpoTUBICHUS
P IBMXKCHUH TeJla B KUJKOCTH WM rase

2.2.7

HOCTyrIaTeJ'IBHOG N BpaliaTejIbHOC JIBHXKCHHUC
a0COJIFOTHO TBép,I[OFO TCl1a

2.2.8

MOMEHT CHJIbI OTHOCHUTEIBHO OCH BpallCHUS.
[Ine4o cwiibl. YcaoBUsT paBHOBECHS TBEPIOTO
Tena B 1CO

229

Texuuueckue YCTPOMCTBA: MOAIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CIIyTHUKOB




2.2.10

[Ipaktuueckue paboThl. M3ydeHue ABUKEHUS
Opycka 1O HAaKJIOHHOW IUIOCKOCTH  TIOA
JNEHUCTBUEM HECKONbKMX cuil. McecnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHMKAKOIIHUX B
nepopMupyeMoil  IpyKHMHE W PE3HMHOBOM
oOpa3ue, OT BEIUYHHBI UX AepopMariu.
HccnenoBanue ycnoBuil paBHOBECHsS TBEPIOTO
TeJa, UMEIOLLEro OCh BpallleHUs

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

NMnynec  MarepuasbHOM  TOYKH, CHUCTEMBI
MarepuaibHbIX TOYeK. Mmmynsc cuibl U
U3MEHEHHE UMITyJIbCa Tella

232

3akoH  coxpaHeHuss umnyiasca B HCO.
PeakTuBHOE nBUXKEHUE

233

Pabora cuiiet

234

MOoOIHOCTE CHJIBI

2.3.5

Kunernyeckass sHeprusi MaTepuagbHOM TOYKH.
Teopemao KUHETUYECKON SHEPTUHN

2.3.6

[lorenuuansHass  sHeprua.  [loreHuuanbHas
SHEpPrusi ynpyro nehopMHUPOBAHHON MHPY>KUHBI.
[lorenuuanbHas ~ SHeprusi  Tejxa  BOIM3U
MMOBEPXHOCTU 3eMITH

2.3.7

[ToreHnuanbHble W HENOTEHUUAIBHBIE CHJIBL.
CBsa3b  pabOThl HENOTEHIMAJIBHBIX CHUI C
U3MEHEHHEM MEXaHUYECKOH SHEpPIUu CUCTEMBI
Tel. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTUU

2.3.8

Ynupyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHudeckue yCTpOMCTBA: JBHXKCHHUE DAKeT,
BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET

2.3.10

IIpaktuyeckue  pabotsl.  M3yuenuwe  cBs3u
CKOpOCTEl  Tel HpU  HEYOpyroMm  yjaape.
HccnenoBanne  cBA3M  pabOTBI  CHUJIBI  C

U3MEHCHHEM MEXaHHYISCKOM SHCPTrUu TCJIa

MOJIEKVYIJIAAPHAS ©U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISPHO-KUHETUYECKON TEOPHU

3.1.1

OcHoBHbIE IIOJIOYKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TeopuH. bpOyHOBCKOE NBUKEHHUE.
Huddysus. Xapakrep JIBYDKEHUS "

BBaHMOHCfICTBI/IH YJacCcTHIl BECIICCTBa




Mopenu cTpoeHus ra3oB, KUIAKOCTEH U TBEPABIX
TeII U OOBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE
3THUX MOJIeIed

Macca Monekyn. KomuuecTBo — BemiecTsa.
[TocTostHuas ABoraapo

TennmoBoe paBHoOBecue. Temmeparypa u eé
u3mepenue. [llkana remnepatyp Llenbcus

Monens naeanpHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETUUECKOMN Teopuu
UJIEAJIbHOTO ra3a

AOGcomoTHas TemIeparypa Kak Mepa cpeaHen
KMHETUYECKOM JHEPrUU TEIIOBOIO JIBUKCHUS
yactul rasa. [IIkamna remneparyp KenbBuna

VYpaBuenue Knaneitpona — MeHnneneeBa. 3akoH
JanpToHa

["azoBble 3akoHBI. M3omporecchl B uicalbHOM
raze C IOCTOSHHBIM KOJIMYECTBOM BelIECTBa:
M30TepMa, U30X0pa, n300apa

TexHuueckue YCTPOMCTBA: TEPMOMETD,
OapomeTp

3.1.10

[IpakTnueckue pabotel. M3mepeHune Macchl
BO3JyXa B KJacCHOM komHate. MccnenoBanue
3aBHCHUMOCTH MEXKIY IapamMeTpaMu COCTOSIHUS
Pa3peKEeHHOTO0 rasa

3.2

oC

HOBbI TEPMOJIMHAMUWKIA

3.2.1

TepmoauHamuueckas cucreMa. BHyTpeHHsA
SHEpPIrus TEPMOJAMHAMMYECKOM CHUCTEMBI U
CTOCOOBI €€ N3MEHEHHS

3.2.2

KonnuectBo Temiotsl u pabora. BHyTpenHss
SHEPTrUsl OJJHOATOMHOIO UEabHOTO rasa

3.23

Buapl  Temomepenaum:  TEIUIONPOBOIHOCTD,
KOHBEKIIUS, H3aydyeHue. TermmoéMKocTh Tea.
VneneHass TEIIOEMKOCTh BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIJIoNepeade

3.24

[lepBriii 3akoH TepMoauHamMuku. [lpumeHeHue
MIepPBOIO 3aKOHa TEPMOJMHAMUKHU K
u3onpoueccam. ['paduyeckas HHTEpHpeTaUI
paboThI Taza

3.2.5

TenmoBble MamuHbl. [lpuHIMOBL  AEHCTBUS




TeroBbIX MammuH. [IpeoOpa3oBanusi sHEPTUU B
TeIUIOBBIX MamuHax. KoadduuueHT monezHoro
nevictust (nanee — KIIJI) TensioBoil MalivHBIL
[uxn Kapuo u ero K11/

Bropoii 3akoH TepmoauHamuku. HeoGpatuMocTsb

3.2.6 MPOIIECCOB B TMpuUpojie. TeIoBble JBUTATEIIU.
DKOJIOTHUECKHUE MPOOJIEMbI TEIII0IHEPTE€TUKU
Texuuueckue yCTpoiicTBa: JBUTATEIh

3.2.7 BHYTPEHHETO CropaHus, OBITOBOW XOJIOJAMJIbHHK,
KOHIHUIIHOHEP

308 [Ipaktrueckue paboTel. M3mepenue ynenbHOU

TEIUIOEMKOCTH

AT'PET'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE

ITEPEXO/bI

[TapooOpazoBanue u KoHneHcauus. Mcnapenue u
KUIIEHUE. YIeNbHas TEIUIoTa MapooOpa3oBaHusl.

3:3.1 3aBHCHMOCTh  TEMIIEPATYypPbl  KHUICHUS  OT
JaBJICHUS
330 AOCOMIOTHAasT W OTHOCHUTENbHAs BJIAKHOCTh
o BO31yxa. HachlleHHbIi map
Teépnoe Teno. Kpucraminueckue u amopgHbie
333 Tena. AHU3OTPONMS  CBOMCTB  KPHUCTAJIOB.
33 Kunkne xpuctamisl. CoBpeMEHHbIE MaTEpPHUAIIb
334 [InaBnenne ¥  Kpucrauzauusa. Y aeiabHas
o TeruioTa tiasienus. Cyonumanus
3.3.5 YpaBHEeHHE TEIJIOBOTO OajlaHca
TexHuueckue  yCTpOMCTBA:  TUIPOMETP U
33.6 IICUXPOMETP, KaJIOpUMET, TEXHOJIOTMH
o HOJTyYCHUS] COBPEMEHHBIX MATepUaoB, B TOM
qlCJie HAHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue padboThl. M3mMepeHne BIaXHOCTH
o BO3yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 DnekTpuzaius Teil. JJIeKTpuyeckuil 3apsn. JBa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsII0B
4.1
4.1.2 [IpoBOIHUKH, AUFAEKTPUKHU U TTOTYTIPOBOIHUKU
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa
4.14 B3aumopeiictBue 3apsanoB. 3akoH Kynona




DNeKTpUUYECKOE noJe. HanpspoxkéHHOCTb
anexkTpudeckoro nois. Ilpunuun cyneprnozunuu.
JInHnM HanPsKEHHOCTH DIIEKTPUYECKOTO OIS

PaGora cunm  DJIEKTPOCTATUYECKOTO  TIOJIS.
Ilorenuuain. Pa3HocTh NOTEHIIMATIOB

HpOBO,I[HI/IKI/I U JUBJICKTPUKK B IIOCTOSHHOM
SJICKTPUYCCKOM I10JIC. I[I/IBJ'IGKTpI/I‘IeCKaH
IMPpOHUITACMOCTDb

DNEeKTPOEMKOCTb. Konnencarop.
OneKTpOEMKOCTh  IUIOCKOTO  KOHJIEHcaTopa.
DHeprus 3apsHKeHHOT0 KOHAeHcaTopa

Texuuueckue yCTpOiiCcTBa: AIIEKTPOCKOII,
ANEKTPOMETP,  DIEKTPOCTAaTHYeCKas  3allluTa,
3a3eMJIEHUE DJIEKTPONPUOOPOB, KOHAECHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP

4.1.10

[IpakTnueckue paboTHL. N3smepenue
3JIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJAX
Ycnosus CYILECTBOBaHUS MIOCTOSIHHOTO
4.2.1 3JeKTpUUecKkoro Ttoka. Mcrounwku Toka. Cuna
TOKa. II0CTOSIHHBIN TOK
422 Hanpsioxenue. 3akon Oma 1151 ydacTka enu
473 DNEKTPUUYECKOE  CONPOTUBIIEHUE. Y IEIBHOE
o COIPOTHBJIEHHE BEIECTBA
474 ITocnenoBarenbHOE, MapajlIeIbHOE, CMEIIAHHOE
o COeIMHEHKE TPOBOIHUKOB
495 Pabota snekrpudeckoro toka. 3akoH J[xoyms —
o Jlenna
4.2.6 MoIIHOCTb IEKTPUYECKOTO TOKA
anekTpoaBmwkymas cwia (mamee — JJC) wu
477 BHYTPEHHEE CONPOTHUBICHHE HMCTOYHUKA TOKA.
o 3akon Oma Juii  TONHOW  (3aMKHYTOM)
anekTpudeckoii uenu. Koporkoe 3ambikanue
DneKTpoHHas IPOBOJIUMOCTh TBEPABIX
473 METaJIJIOB. 3aBUCUMOCTh COIMPOTHUBIICHUS
o METAJIOB oT TEMIIEPATYPBL.
CBepXxnpoBOIUMOCTb
4.2.9 OnexTpuueckuid TOK B Bakyyme. CBoiicTBa




JJIEKTPOHHBIX IIyYKOB

4.2.10

[TonynpoBonuuku. CoOCTBEHHass M MPUMECHAs
MIPOBOAMMOCTH MOIYHpOBOAHUKOB. CBOMCTBA p-
n nepexoza. [lonynpoBoaHuKoBbIe TPUOOPHI

4.2.11

BHGKTpI/I‘IeCKI/Iﬁ TOK B SJICKTPOJIMTaxX.
BHGKTpOHI/ITI/I‘leCKaﬂ Jucconunanus. :‘)HGKTpOJ'II/IS

4.2.12

DnekTpuyeckuil Tok B razax. CaMocTosTeIbHbII
Y HECaMOCTOSTENbHBIN pa3psia. Paznuunbie TUIIBI
CaMOCTOATENIBHOrO pa3psana. Monnusd. [Ltazma

4.2.13

Texunuueckue YCTPOWCTBA: aMIIEpMETD,
BOJIBTMETP,  peOCTaT,  MCTOYHUKH  TOKa,
JJIEKTPOHArPEBATEIIbHBIC puOopHI,
AJIEKTPOOCBETUTENBHBIE TNPUOOPBI, TEPMOMETP
COIIPOTHBIICHUS, BAKYYMHBIM TMOJI, TEPMUCTOPBI
1 (HoTOpE3UCTOPHl, MOIYNPOBOAHUKOBBIM AMOL,
rajlbBaHUKa

4.2.14

[TpakTuyeckue paboThl. M3ydeHHne cMEmaHHOTO
COEIUHEHUS PE3UCTOPOB.

W3mepenne OJIC wucTOYHMKA TOKa M €0
BHYTpeHHero conpotusieHus. HaOnronenue
JNEKTPOJIA3A

11 KIIACC

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 31eMeHTBHI COIeP:KAHUS

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHAS MHAY KW

4.3.1

IlocTostHHEIE MAarHuThl. BzaumoerictBue
HOCTOSHHBIX MarHuTOB

43.2

MaruauTtHOE TOJIE. Bekrop MarHUTHOMN
nHaykiuy. IlpuHoun cynepnosuuuu. JInHumn
MarHuTHoM  uHaykuuu. Kapruna — smHuMM
MarHuTHOM MHIAYKUWHU TOJs  MOCTOSHHBIX
MarHuTOB




MarnutHOe 1TI0JIE NPOBOAHMKA C  TOKOM.
Kaptuna muHMI 1078 JJIMHHOTO NOPSMOIO

433 IIPOBOJAHMKA U  3aMKHYTOI'O  KOJIBLIEBOI'O
MPOBOJHMKA, KaTyIIKu ¢ TOKOM. OnbIT Dpcresa.
BsaumopeiicTBue NpoBOIHUKOB C TOKOM
4.3.4 Cuna Amniepa, €€ MOZlyJIb U HAaIIPaBJIEHUE
Cuna JlopeHua, e€ Moayiab M HampaBJICHHUE.
435 JIBro>keHUE 3apsHKEHHOM YacTHUIIbl B OJTHOPOJHOM
MarHuTHOM mnoJje. PaGora cuisl Jlopenia
4.3.6 SIBrIeHME JIEKTPOMArHUTHOU UHAYKIIUU
4.3.7 IToTok BeKTOpa MAarHUTHON MHAYKLIUU
433 OJIC wuHaykuu. 3aKOH 3JIEKTPOMArHUTHOU
o uHayknuu Papajest
Buxpeoe anexkrpuueckoe nose. 1C unaykuumn
4.3.9 B MPOBOJIHMKE, IBHXKYILIEMCS MOCTYNATEIbHO B
OJTHOPO/IHOM MAarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenma
4311 NunyktuBHOCTD. SIBNeHue camonnaykiuu. IC
o CaMOWHIYKI[HU
4.3.12 DHeprusi MarHUTHOT'O MOJIsl KATYIIKHA C TOKOM
4.3.13 DNEeKTPOMArHUTHOE TOJIe
Texnuueckue YCTPOMCTBA: IIOCTOSIHHBIE
4314 MarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOIBUTATENb,
o YCKOPHUTEIN 3JIEMEHTAPHBIX YacTHIl,
WHIYKIMOHHAS TIeYb
[IpakTuyeckune paboTel. VM3yueHne MarHUTHOTO
moyisi Karymku ¢ TokoM. VccienoBanue
4.3.15 NEUCTBUS TOCTOSHHOI'O MarHuTa Ha paMKy cC

TOKOM. HUccnenosanue SIBJICHUS

3JIEKTPOMATHUTHON UHIYKIIUHU

5 KOJIEBAHUM S U BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUW A
KonebarenbHas cucTema. CBoOOIHBIE
511 Kose0aHusl. [Mapmonnueckue Kose0aHusl.
s1 Ilepuop, ) yacTtoTra, aMIUmmMTyna u o (dasa
Kose0aHuit
512 [Ipy)KMHHBIH  MasTHUK. Marematuueckuit
MasiTHUK
5.13 VYpaBHeHue rapMOHUYECKHUX Kos1e0aHui.




Kunemaruueckoen aUHAMHUYECKOE ONMCAHUE
K0JIe0aTEIHLHOTO ABMKEHUS

[IpeBpamienye »HEPruM TPH TAPMOHHUYECKUX
koneOanuax. CBA3b aMIUTUTYIBl KOJIEOAaHUH
UCXOJHOM  BENMYMHBI C  aMIUTUTYIaMH
Koje0aHui €€ CKOPOCTU U YCKOPEHHUS

KonebaTenpHbIii KOHTYP. CBoOoaHbIC
AJIGKTPOMArHUTHBIE KOJICOAHUST B HJICATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHAIOTHS MEXIY
MEXaHHYECKUMU u AIEKTPOMArHUTHBIMH
konebanusimu. @opmyia Tomcona

3aKOH COXpaHEeHHs] SHEPruh B HACaIbHOM
KoJ1e0aTeIbHOM KOHTYpE

BreiHyX/IeHHBIE ~ MEXaHWYECKHEe  KOJeOaHMs.
Pe3onanc. PezonancHas kpuBasi. BeiHyK/1€HHBIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

IIepemeHHbII TOK. CuHycouanbHbIi
IIEPEMEHHBIN TOK.

MOH_IHOCTB MNEPEMCHHOT'O TOKaA. AMHJII/ITyI[HOC u
JEUCTBYIOIIEE  3HAYEHHE CHJIBI TOKa H
HaIpsOKEHUS

5.1.10

Tpancdopmarop. IIpousBoactBo, nepemaya u
noTpedaeHue IIEKTPUYECKOU JHEPIUH.
DKOJIOTUYECKHE PHUCKM IpUd  I[POU3BOJICTBE
JIEKTPUIECKOMN SHEPIUu. Kynerypa
HCIIOJIb30BaHHUs 3JIEKTPOIHEPIUU B
ITIOBCEIHEBHOM KU3HU

5.1.11

Texuuueckue yCTpOHCTBa: ceiicmorpad,
AIIEKTPUYECKHI 3BOHOK, JTMHUH AJIEKTpoIrepeaay

5.1.12

[IpakTuueckue paboTHL. HccnenoBanue
3aBHCHMOCTH II€pUOJIa MallbIX KoyeOaHull rpy3a
HAa HUTH OT J/JIMHBI HUTH M MAacChl Tpy3a.
HccnenoBanne NepeMEHHOIO TOKa B LENU U3
IIOCJIEI0BATENBHO COEIMHEHHBIX KOHJEHCATOPA,
KaTYIIKA U pe3ucTopa

5.2

MEXAHUWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

Mexanuueckue BOJIHBI, yCIIOBUS
pacrnpocTpaHeHusl. [Tepuog. CxkopocTb
pacrnpocTpaHeHus U JUiHa BOJHBL. [lonepeunbie
Y TIPOJIOJIbHBIC BOJTHBI




522

WuTepdepenius U TuQpakus
MEXaHUYECKUX BOJIH

5.23

3Byk. CkopocTth 3BykKa. ['pOMKOCTH 3BYyKa.
BricoTa Tona. TeMOp 3ByKa

524

DeKTpOMarHuTHbIE BOJIHBI. Ycnous
U3ITy4YeHUs IeKTPOMarHUTHBIX BOJIH. B3anmuas
opueHtauusi BektopoB E, B wu v B
AJIEKTPOMArHUTHOM BOJIHE B BaKyyMe

525

CaoiicTBa ANEKTPOMArHUTHBIX BOJIH:
OTpaXCHHE,  TMPEIOMIICHHE,  TMOJAPU3ALHS,
nudpakims, uHTEephEpEHITHSI. CxopocTb
AJIEKTPOMArHUTHBIX BOJTH

5.2.6

[[Ixana »J1eKTpOMarHuTHHIX BOJIH. [IpuMeHeHue
AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpyHUMIBI ~ pagMOCBA3M U TEIEBUICHMUS.
Pannonokanus. DNEeKTPOMarHuTHOE
3arps3HEHUE OKPYKAIOLIEH CPEebl

528

TexHuueckue  yCTpOMCTBa: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPa3ByKOBasi JUArHOCTHKA B
TEXHUKE U MEIULUHE, pajap, paauolnpUEMHUK,
TEJEeBU30p, aHTeHHA, TenedoH, CBY-meus

53

OIITUKA

5.3.1

[IpssMonuHEtHOE pacmpocTpaHEeHHWE CBeTa B
oaHopoaHOoM cpexe. JIyd cBera

532

Otpaxenue cBeTa. 3aKOHbl OTpPa)KEHUs CBETA.
[TocTpoenne n300pakeHU B TNIOCKOM 3epKaiie

533

[IpenomiieHne cBeTa. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN [T0Ka3aTeb IPEIOMIICHUS

534

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi
YTOJI [TOJIHOTO BHYTPEHHETO OTPasKEHUs

5.35

Hucnepcust cBera. CIOXHBIM COCTaB 0Oe€JIOTro
cBerta. LBer

5.3.6

Cobuparorniye 1 pacceuBaromre JuH3bl. ToHKas
nrH3a. POKYCHOE pPACCTOSHUE W ONTHUYECKAS
cwiia ToHKOH nuH3bL. [locTpoenne nzo0paxxeHuit
B COOMpAaIOIIMX U pPACCEeUBAIOIIMX JIMH3AX.
dopmysia  TOHKOW  JIMH3BL. Y BEJIWYCHHE,
JlaBaeMoe JTMH30H1

5.3.7

[Ipenensl  NPUMEHUMOCTH  TE€OMETPUYECKOM




OIITUKH

5.3.8

HNuTtepdepennus CBeTa. Korepenrtnsie
MCTOYHUKHU. Y CIIOBUS HAOIIOIEHUSI MAKCUMYMOB
U MUHUMYMOB B MHTEepP(EPEHIIMOHHON KapTHHE
OT JABYX CHH(A3HBIX KOTEPECHTHBIX HCTOYHHUKOB
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Hudpakius ceera. JudpakiuoHHas peniérka.
YcnoBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB
Ipy NaJeHUH MOHOXPOMATHYECKOro CBETa Ha
IUGPAKIIMOHHYIO PEHIETKY

5.3.10

HOJ’IﬂpI/I?)aHI/IH CBCTa

5.3.11

TexHuueckue  yCTpOMCTBA:  OYKM,  JIyIa,
¢dotoanmapar,
MHUKPOCKOII, TEJECKOIl, BOJIOKOHHAs OIITHKAa,

MPOEKIIMOHHBIN anrmapar,

nudpaKkIMOHHas PeETKa, MOISIPOUI

5.3.12

[IpakTuueckue padbotel. 3mMepenue nokazareins
IIPEIOMIICHUS. UccnenoBanue CBOICTB
m3o0paxkenuit B smH3ax.  HaOmionenwue

AUCIICPCHUU CBCTA

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panunsl MIPUMEHUMOCTH KJIACCUYECKOMN
[Toctynartsr Teopuu
OTHOCUTENIbHOCTU: HMHBAapPUAHTHOCTb  MOJIYJIS

MEXaHHUKH.

CKOPOCTH CB€Ta B  BaKyyMe, [PUHIUI
OTHOCUTEIBHOCTH DHWHIIITEHHA

6.2

OTHOCHUTEIILHOCTD OIHOBPEMCHHOCTH.

3aM€,I[J'IeHI/Ie BPEMCHHU U COKpalll€HUC NJIMHBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBs3p Macchl C DHEpPrueil W HMIYJIbCOM
CBOOOZIHOM  YacTHIIbI. OHeprus  IOKOs
CBOOOIHOM YaCTUIIBI

KBAHTOBAA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OITTUKU

®otonsl. Popmyna Ilnanka cBs3M dSHepruu
¢oToHA C ero 4yacToTod. DHEPrusi U HMITYJIbC
¢dotoHa

OtkpeiTie u wuccnenoBanue  Gotodddekra.
Omnsitel A.I'. CroneroBa. 3akousl hoTodrdhdexra

VYpaBuenue OiiHmTeliHa M1 (oTodddekra.
«Kpacnas rpanuma» porodddexra




7.1.4

Hasnenune ceeta. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOe IeHCTBUE CBETA

7.1.6

TexHuueckue  yCTpPOMCTBA: (b OTO3IEMEHT,
dboTonaTunk, CoMHEUHas Oarapesi, CBETOIMO]T

7.2

CTPOEHUE ATOMA

7.2.1

Mopenb aroma Tomcona. OnbiTel Pezepdopna
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
[InanerapHas Mojenb aToMa

7.2.2

[Toctynatel bopa. M3nydeHue u 1OriolieHue
(OTOHOB IpH TEepexoJie aTOMa C OJHOTO YPOBHS
SHepruu Ha Jpyrod. Buael cnektpoB. CrekTp
YpOBHEH 3HEpruH aToMa BOJ0pOJia

7.2.3

BosiHoBbie cBolicTBa yactull. Bosnsl e bpoitns.
KopnyckynsipHO-BOJIHOBOM Ty aJli3M.
Jludpakuus 3JeKTPOHOB Ha KPUCTAIIAX

7.2.4

CroHTaHHOE nu BBIHYXACHHOC HU3JIYUCHHUC.
YeTpoifcTBO U pUHIUIT PabOTHI Jlazepa

7.2.5

TexHuueckue  yCTpOMCTBA:  CIEKTPAJbHbBIN
aHanu3  (CIEKTPOCKOIl), Jia3ep, KBAHTOBBIN
KOMITBIOTEP

7.2.6

[IpakTrueckue paboTHI. Hab6nronenue
JINHEYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metonel  HaOmiofeHHA U pPETUCTpaLMH
3JIEMEHTapHBIX YaCTHUIL

7.3.2

OTtkpbITHE palIrOaKTUBHOCTH. OnbIThI
Pezeppopna 1o  ompenmeneHuio  cocraBa
panumoakTuBHOrO M3myueHus. CoiictBa anbpda-,
Oera-, raMMa-u3JIydeHusl. Bnusiaue
PaZAMOaKTUBHOCTH Ha )KMBbIE OPIraHU3MBbI

7.3.3

OTtkpbiTHE TpPOTOHA U HeWTpoHa. HykinoHHas
Mozeinb siapa [eitzenOepra — MBanenko. 3apsina
sapa. MaccoBoe uncio sapa. M30Tonsl

7.3.4

Anbpa-pacniaf. DNEKTPOHHBIA U MMO3UTPOHHBIN
Oera-pacma. ["amMma-u3iyyeHue. 3aKkoH
PalMoOaKTUBHOTO pacmaaa

7.3.5

DHeprus CBSI3M HYKIOHOB B sjpe. SlnepHbie
cuibl. Jledext macchl sapa

7.3.6

Snepubie peakunu. JlesieHue u CUHTE3 saEp




7.3.7

SAnepubii  peaktop. TepMosaepHBI CHHTES.
[Tpobnembl 51 IIEPCIIEKTUBBI SAIEpHON
SHEPreTUKU. DKOJIOTUYECKUE ACTIEKTHI SAEPHOU
JHEPreTUKU

7.3.8

DneMeHTapHbIe YaCTHUIBL. OTtkpbiTHE
[I03UTPOHA. @yH1aMEHTAIIbHBIE
B3aUMOJCUCTBUSA

7.3.9

TexHuyeckue ycTpoiicTBa: IO3UMETp, Kamepa
Bunscona, sinepHblil peakTop, arToMHasi 6oMOa

7.3.10

[IpakTuyeckune paboThl. MccienoBaHue TPEKOB
4acTHIL (110 TOTOBBIM (hoTOrpadusm)

OJl

EMEHTBI ACTPOOU3NKU

8.1

Bun 38€31H0r0 HeOa. Co3Be3nus, sipKue 3BE3/bI,
IITaHCThI, X BUAUMOC IBUXKCHUC

8.2

ConneuHas cuctema. [lnanersl 3eMHOM TPYIIIIBI.
[InaHeThI-TUTaHTBI U UX CIIYTHUKH, KapJIUKOBBIC
miaHeTsl. Mansle Tena CoJIHEYHOM CHCTEMBI

8.3

Comnne, dotochepa u armochepa. Conmneunas
AKTHUBHOCTb

8.4

NcTtounuk sneprun CosiHLa U 3BE3 ]

8.5

3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTHKU: Macca,
CBETUMOCTb,  paaMyC,  TEMIIeparypa, ux
B3aUMOCBA3b.  JlMarpamma  «CHIEKTpaJbHBINA
KJIacC — CBETUMOCTb». 3BE3IbI  IJIaBHOM
IIOCIICIOBATCIILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTD) JIs 3BE3]I rJIaBHOM
MOCJIEIOBATEIILHOCTH

8.6

Bnyrtpennee CTPOCHHUE 3BE3 L.
CoBpeMeHHbIE ITPEJICTABIEHUSI O IPOUCXOKICHUU
u sBomounu ConHuoa W 3BE3A. OTallbl KU3HU
3BE3

8.7

Mneunsii  Ilyre  —  nama  [anakrtuka.
CrnupainbHas CTPYKTypa lNamaxTuky,
pacmnpenenenue 38E3/, raza u nouid. [lonoxenue
u newxkenne Comuna B I'amaxktuke. Ilimockas m
chepudeckas MoJCUCTEMBI [ anakTuku

8.8

Tunbl ramaktuk. PaguoramakTuku W KBas3aphl.
UYEpHsble AbIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmmpenne Bcenennoil. 3akoH




Xab0ma. Pazberanme ramaktuk. Bospact u
panuyc BceneHHoH, Teopus boiblioro B3peiBa.
Mogens «ropsiueii Bceenennoi». PenukroBoe
U3JIy4eHUE

8.10

MacmrabHast CTPYKTypa Bcenennoii.
Meraranaktuka.  Hepeménnble  npoOiemsl
aCTPOHOMUU




HHPOBEPAEMBIE HA EID 1O PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI CPEJTHET'O OBILEI'O
OBPA30OBAHUA

Kon
npoBeps
€MOoro
TpedoBa
HUA

IIpoBepsiemblie TpeOOBAHUSA K NPEAMETHBIM pe3yJbTaTam
OCBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMBbl CpeIHEro
o01ero oopazoBaHus

CdopmupoBaHHOCTh YMEHHUH pacrio3HaBaTh (PU3NUECKHUE SIBICHUS

(npoueccm) M 00BICHITH HX HA OCHOBE H3Yy4YCHHBIX 3dKOHOB

B.HaI[eHI/Ie OCHOBOIIOJIararomumMmn (bl/ISI/IT-IeCKI/IMI/I IIOHATUAMU U

BCIIMYMHAMH, XAPAKTCPUIYIOIIIUMHU (1)I/I3I/ILI€CKI/IG IIpouHeCChl

CdopMUpoBaHHOCTh YMEHHM NPUMEHSATh 3aKOHBI KJIACCUYECKOM
MEXaHHUKH,  MOJEKYJIApHOM  GU3MKHM M TEPMOAMHAMUKH,
DJIGKTPOJMHAMUKH, KBAaHTOBOW  (HM3MKKM Ui  aHalu3a W
OOBSICHEHUS] SIBIICHUM MHKPOMHpPA, MAaKpOMHpa M Meramupa,
pa3iauyaTh  yclioBus  (TpaHULBl, O00JacTH) MPUMEHUMOCTH
(GU3MYECKUX  3aKOHOB, IOHUMAaTh  BCEOOIIMH  XapakTep
(GyHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTh HCIIOJIB30BaHUS
YaCTHBIX 3aKOHOB;, AaHAJTW3UPOBATh (PU3UYECKHE MPOIIECCHI,

HCII0JIB3Ysl OCHOBHBIC ITOJIOKECHU A, 3aKOHBI 1 3aKOHOMEPHOCTHU

CdopMupoBaHHOCTE YMEHHUS PA3IHUYaTh YCIOBUS MPUMEHUMOCTH

Moenel (pU3NIECKUX TN U MPOIIECCOB (SIBJICHH )

ChopMupoBaHHOCTh YMEHHS pelIaTh PAacyETHBIE 33/a4H C SIBHO
3aJaHHOM M HESBHO 33JaHHOM (HU3MYECKOM MOJENBIO: Ha
OCHOBAaHMM aHAJIM3a YCJIOBHUS BBIOMPATh (DU3MYECKUE MOJEIH,
OTBEYAIOIIME TPEOOBAaHMAM 3aJaud, MPUMEHATH (HOPMYJIHI,
3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NYECKUX TEOPUH TpU
UCTIONIb30BAHUM MAaTEeMaTH4YeCKUX METOJOB peIIeHHs 3ajad,
IPOBOANTH pacyéThl HAa OCHOBAaHWU HMEIOIINXCSA JIaHHBIX,
aHATM3UPOBATh PE3yJbTAThl U KOPPEKTHPOBATH METOABI PELICHUS

C y4€TOM IIOJIyYEHHBIX PE3YJIbTATOB




Pemate kayecTBeHHBIC 3aauu, TPEOYyIOMIKME MPUMEHEHHs 3HAHUN
U3 pasHbIX pa3JelloB IIKOJIBHOTO Kypca (U3MKH, a TaKxke
MHTETpalK 3HAHUW U3 APYTUX MPEIMETOB €CTECTBEHHOHAYYHOIO
LMKJIA: BBICTPAWBATh JIOTMUECKYIO LIEMOYKY pACCYKIEHUH ¢
OMOpOI Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NYECKUE

SABJICHUA

Brnagenue  OCHOBHBIMH ~ METOJAaMU  HAy4yHOIrO  IO3HAHUS,
UCIOJIb3YEeMbIMU B (DU3HKE: MPOBOJIUTH MPSMbIE U KOCBEHHBIE
u3MepeHus: GPU3NIECKUX BETMYMH, BBIOMpasi ONTUMAIBHBINA CIOCO0
U3MEpPEHUs] U UCHOJb3ysl  WU3BECTHBIE  METOAbl  OLIEHKH
MOTPEUTHOCTEN U3MEPEHMUI, MIPOBOJIUTH HCCIIE0BAHUE
3aBHUCUMOCTEH (PM3MUYECKUX BEIMYMH C HCIOIb30BAHUEM HPSIMBIX
U3MEpEHUH, OOBACHATH IOJyUYCHHBIC PE3YJIbTaThl, HCIIOJIb3Ys
¢u3nveckue TEOPHH, 3aKOHBI M TOHATHSA, W JelaTh BBIBOJBI;
coOnrofarh MpaBWiia O€30MacHOTO Tpylda TMpU MPOBEACHHUU
UCCIIEIOBAaHUI B paMKax y4yeOHOro HSKCHEpUMEHTa U Yy4deOHO-
UCCIIEIOBATEILCKON JIESITEIbHOCTH C UCIOIb30BaHUEM LU(POBBIX

U3MEPUTENIBHBIX YCTPOUCTB U TaO0OpaTOPHOr0 000PYAOBAHUS

ChopMupoBaHHOCTH YMEHMI aHAJIM3UPOBATHh M  OICHUBATH
nocneACTBUsT OBITOBOM UM IPOU3BOJCTBEHHOW JESTENbHOCTH
YeJlIOBeKa, CBA3AHHOW C (PU3UYECKUMHU MPOLECCAaMH, C MO3UIUI
9KOJIOTMUECKON 0e30MacHOCTH; MPEICTaBICHUI O pallOHATIbHOM
IIPUPOJOINOIL30BAHUHY, A TAaKXE pPAa3yMHOM HCIOJIb30BAaHUU
JOCTH>KEHUM HAYKM M TEXHOJIOTMH Ui JAJIbHEHIIEro pa3BUTHSA

YCJIOBEYECCKOI'O O6H.I€CTB8,

OBnageHne pa3nUYHBIME CIIOcCOO0aMu paboThl ¢ WH(pOpManuen
(GHU3MYECKOTO COAEpKAHUS C UCIIOJIB30BAHUEM COBPEMEHHBIX
MH()OPMAIMOHHBIX TEXHOJOTUH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJM3a M OIICHKH JJOCTOBEPHOCTH MOTydaeMoil MH(OpMaIiu
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CdopMUpOBaHHOCTh yMEHHMHM MPUMEHSITh OCHOBOIIOJIAraroIINe
ACTPOHOMHUYECKHE TMOHSATHSA, TEOPUU M 3aKOHBI JUIsl aHaau3a u
00BsICHEHUST (PUBNYECKUX MPOIIECCOB, MPOUCXOIANINX Ha 3BE3/IAX,
B 3BE3HBIX CHCTEMax, B MEXTaJIaKTHUECKON cpele; ABUKECHUS

HeOECHBIX TeJI, PBOJIIOLIMY 3BE31 1 Beennennoi




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'D ITIO ®U3UKE

Kon
pasnena/
TeMbI

Kon
3J1e
MEH
Ta

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

MEXAHHWKA

1.1

KMHEMATHKA

1.1

Mexanndeckoe JBHXKCHUC. OTHOCHUTEIILHOCTD

Mexannueckoro asmxeHusa. Cucrema orcuéra

1.1

MarepuanbHas TOUKa.

TpacKTopHa

E& pamiyc-BeKTop:
Fle)=(xle) e ) z(2)),

TpaeKTopIL,

IIepeMeIeHIIe! /
AF =F(t,)~F(t,) =F, —F, = fa
T i R
yTh.

CrnoxeHHe IepeMeleHHil:

N, =i, + 5,

1.1

CxopocTh MaTepUaIbHON TOUKHU:

. _AF
L= —-
At

=5'= [Ul_.u_,_.u__}.

r

Ar—i)
Ax

v, =—L =X, aHATOTIYHO v, =Y, U.=Z,.
Al .o T i

CnoxKeHHe CKOpPOCTell: 6, =0, + 0, .
Brrunciienue nepeMeneHus 1 myTu MaTepualibHON

TOYKHU IIpH HpHMOHHHCﬁHOM JBHUXXCHHUH BAOJb OCH X IIO




rpaduKy 3aBHCUMOCTH Vx(t)

e _ AD |
YCKD[}EHIIE MaTepHaIEHOI TOYKIL a = — =
1.1 At |y, o
4 Av. r r
a =—2= =(uv, ). aHamOIrM4HO a, = (v, ', a.=
Arsp
PaBHOMEpHOE IPSAMOJIMHEWMHOE IBUKECHHUE:
()= ot
1.1
5
()= o =
PaBHOYCKOpEHHOE NIPSIMOJIMHEWHOE JBUKEHUE:
at’
x(t)=x,+u, t+2—
[: ::I u X 2
vi(t)=u, +at
1.1
a,. = const
.6
UET l‘{r_zﬂx{l] - 1:;
HpII ABILKESHINI B O/THOM HAIPABISHIIH IIVIE S =
1.1
Vi CBoOoaHoe mageHue. Y CKopeHUue CBOOOTHOTO TaACHUS.




ﬂBI/I)KeHI/Ie TCIa, 6p0]l[eHHOFO 1o YTJIOM o K

TOPU30HTY:

[.T{I} =X, + U, f=x, tU,cosa-f

[

,
gr y
lj'{r} =¥y +Up L+ 1T =¥yt Usina-f—=

h.J|3.

jrux () =u,, =uv,cosa
|0, (=0, + 8,1 =v,sina— gt

|

=0

=—g=const

oy Oy

1.1

KpuBonuneiriHoe nBuxeHue. [[BrmkeHne MarepruaibHON
TOYKH IO OKPYKHOCTH.

VYrinoBas v IMHEIHAs! CKOPOCTh TOUKHU:

[Ipu paBHOMEPHOM JIBUKEHUH TOUKH 110 OKPY>KHOCTH

8 2
=— =2
LleHTpOCTpEMUTENBHOE YCKOPEHHUE TOUKHU:
2
= —= 2
uc
. [lonmHOE yCKOpEHHEe MaTepuaIbHOU TOYKU
1.1 TBépnoe Teno. [loctynaTtenbHoe U BpanaTeabHOE
9 JBH>)KEHUE TBEPJIOTO TeJla

1.2

TMHAMUKA




1.2

WNuepuumaneHple cucrteMbl orcu€ra. llepBelii  3axkoH

A Hprorona. [Ipuniun otHocutenbHOCTH ["anumnes
Macca tena. [InotHocTh BeliecTna:
1.2 _
2
Cuna. I[IpuHuun cyneprno3uiyuu CUI:
1.2
3 pasHogeiicts — 1 + oot
Bropoii 3akon HeroToHa: 1y MaTepuaibHOM TOYKH B
nco
1= 1
1.2 |
npu
Fil F 21
1.2 Tperuii 3akod HbI0TOHA U1 MATEPHATBHBIX TOYEK:
5
2="21
3aKOH BCEMHPHOTO TSATOTEHUS: CUJIbBI MPUTSHKCHUS
MEX/1y TOYCUHBIMH MacCaMU PaBHbI
_ 12
- 2
1.2

Cuna tspkectu. lleHTp TsKecTH Tena. 3aBUCUMOCTD
CIWJIBI TSOKECTH OT BBICOTHI h HaJI MMOBEPXHOCTHIO

ianeTsl paguycom RO:




“Co+ )2

Cuna ynpyroctu. 3akoH ['yka:

1.2 _
Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHHSs! CKOIbKEHUS:
™ =
1.2
8 Cuna TpeHHs NOKOS:
<
™
Koaddurment tpenns
JaBneHnue:
1.2
1.3 CTATHUKA
o
F
1.3 MOMEHT CHJIBI OTHOCUTEIFHO OCH BPAIICHUS:
1 M| = FI, rae | — miedo cuibl
OTHOCUTENIFHO ~OCH, mpoxoxasamie dyepe3 Touky O
MEPICHIUKYISIPHO PUCYHKY
13 [enTp Macc Tena. Llentp macc cuctembl MaTepUaIbHBIX

TOYCK:




11+ 22+

B onHOpogHOM 10OJI€E TSIRECTH

LHEHTPp MacCC T€JIa COBIAAACT C €Iro HEHTPOM TAXKCCTHU

VYcnosus paBHoBecus TBEpaoro tesna B UCO:

(My+M,+...=0

|+ Fy+...=0

3akoH [lackana

JlaBnenue B KuAKOCTH, nokosieiics B UCO:

:O+

3akoH Apxumena:

Apx — BbITECH

€CIIH TEJO U KUJAKOCTh nokosrcsa B UCO, To

Apx — BbITECH

VYcioBue miaBaHus TeN

1.4

3AKOHBI COXPAHEHNA B MEXAHUKE

NMiynbsc MaTepuaJbHOM TOYKU:

I/IMHy.]'IBC CHUCTCMBI TCJI:

= l+ 2+,,,

3aKOH U3MEHEHHUS U COXpPAaHCHUA UMITYJIbCA:




B ICO

A =A( 1+ 2+...)= A

1BHeLwWwH 2BHeLUH

B MCO , eciin

, €CIIH

+
1BHeLWH 2BHeLUH

PeakTuBHOE NBMKEHUE

Ar x
Pabota cuibl Ha MaJIOM MEepPEeMEIICHUH:

A= |f*:| |3J7| -cos w=F, - Ax

]
MOoOIHOCTD CHUIBI:

1.4 €CJIM 3a BpeMsI
A
paboTa CHIIbI H3MEHSIETCS Ha , TO MOIIIHOCTb CHJIBI
Ad
P=— =F-p-cosa
At Ar—sl
14

Kunernueckast sHEprust MaTeprUaaIbHON TOYKU:




3aK0H U3MEHECHUS KHHETHYCSCKON OQHEPTHUH CUCTCMbI

MatepuanbHblx Todek: B MCO AEkun = A1 + A2 + ...

HOTGHL[I/IaJ'IBHaH OHEPIUs:
JJIA ITIOTCHIIMAJIBHBIX CHUJI

=A

12 = 1noteHy ~  2noTeHy noTeHL,

HOTGHI_[I/IaJ'IBHaH OHEpIUi MaTepI/IaHBHOﬁ TOYKH B

OAHOPOJHOM II0JIC TAXKECTU:

1.4 NnoTeHL, =
[ToTennuanpHas SHEPTHs yIpyro a1eGpopMUPOBAHHOTO
Tena:
2
noTeHy — T
3aKOH U3MEHEHUS U COXPAaHEHUsI MEXaHUYECKON
SHEPTUHU:
1.4 Euex = Exun + Enoremn.
B IICD "ﬁ'EMEK = ABC-EK HENOTEHII. CHIIs
B IICO AE,ex = 0. eClIN Azcex nenoresm. cax = 0
1.5 MEXAHUWYECKHWE KOJIEBAHUW S 11 BOJIHBI
I'apmoHnueckne KojiebaHUs MaTEePHAIBHOM TOYKH.
Ammumityna u o ¢asa kosnebanuil. Kunemarmueckoe
1.5 OITMCaHUE:
A x(f) = Asin| @wr +o, )

v(H=x/'.

a(f=(v,), =—a'x)=a +o'x=0,




rac X - CMCIICHUC U3 paBHOBCCHUS.

JlnHaMUYeCKOEe OIKMCaHue:
rIe

. OTO 3HAYUT, YTO

OHepreTu4yeckoe  ONUcaHUuEe  (3aKOH  COXpaHEHUS

MEXaHUYECKON IHEPTUHN):

2 2 2 2

CBs3b aMILTUTY /b KosieOaHui CMELLECHUS
MaTEpUaIbHOW TOYKM C aMILIUTyAaMH KoieOaHuil eé

CKOpPOCTH U YCKOPEHHUS:

Uy =04, a__ = ©’4

[Tepuon u yacTora KoJieOaHUM:

2o 1

T e iy o S

o v
[Tepuon MAaJIBIX CBOOOIHBIX KoJIeOaHuil

MaATEMAaTUYCCKOIo MassiTHHUKaA:

1.5 ]
=1m|—
2 g
[Tepuon CBOOOMHBIX  KOJICOAHWH  TPYKUHHOTO
MasTHHKA!
m
T=2n =
1.5 Breinyxnaennsie konebanus. Pe3onanc. Pe3onanchHas
3 KpuBas
1.5 [Tonepeunble u  npoaoibHbIE BOJHBL.  CKOPOCTH




pacrpoCTpaHEHUS U JUIMHA BOJIHBIL:

Wutepdepennys u audpaxiyst BOIH

1.5
s 3ByK. CKOpOCTH 3BYyKa
2 MOJIEKVYJISIPHAS ©®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ©®U3UKA
Mopnenu CTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TEII.
[lycth TepMoaMHAMHUUECKask CUCTEMA (TEJI0) COCTOUT U3
N oamHakoBbIX MOJIEKYJ. Toraa KoJIM4ecTBO BEIECTBA
2.1
A e
— 4ncino ABorajgpo, m — Macca CUCTEMSI (Tena),
— MOJISIpPHAs Macca BEIlecTBa
2.1
5 TemnoBoe nBUXKEHHE aTOMOB U MOJIEKYJI BEILIECTBA
2.1 .
3 B3anmopeiicTBue 4acTull BEIIECTBA
2.1
A Huddysus. BpoyHoBckoe 1BUKEHHE
2.1
s Mogenp nneansaoro raza B MKT
CBs3p MeXAy OaBICHUEM U CPeAHEH KUHETUYECKOU
2.1 SHEPTUeM TMOCTYMATEIbHOTO TEIUIOBOTO  JIBHXKCHHS
.6 MOJIEKYJ1 HJAeaJbHOro raza (OCHOBHOE ypaBHEHHE

MKT):




rze m0 — macca OTHON MOJIEKYJIbI,

- KOHICHTpAalHuAd MOJICKYJI

2.1
; AoGcoimoTHas Temmieparypa: T =t +273K
CBs13p TeMIlepaTypbl raza co CpelHed KUHETHYECKOM
3H€pl"HefI IMOCTYNATCIIBbHOI'O TCIIJIOBOI'O JABUXKCHHUSA €TI0
MOJIEKYJI:
2.1
8| =T |lkr
T 2
2.1
9 VYpaBuenue p = nkT
MOI[CJIB HNJICaJIbHOI'O ra3a B TCPMOJUHAMUKC:
| VpaBHer#e Merreeesa — Kianeiipora
| BEIpevkeHHe 11 BHyTpeHHet SHepTHH
VpaeHeHNe MeHueneeBa — KiameiipoHa (IIpH
3AIINCIT):
2.1
: m RT
ol PV=TRT=vRT=NikT, p=P="

L L

BripakeHIle 111 BHYTPeHHell HepTHII 0IHOATON

rasa (mpiuMeHIMble GOpMET 3amIICH):

U=2vRT =
2

3 nkT =
2

3R =ve,T
2pn

3
== pV
5P




2.1
11

3akoH JlanbTOHa JUIsl aBJIEHUS CMECU pa3pe’KEHHBIX

ra3o0B:

2.1
12

N3omporieccsl B pa3peKCHHOM Ta3e C TOCTOSHHBIM
quciaoM MosieKyll N (C TOCTOSIHHBIM —KOJIMYE€CTBOM
BEILIECTBA V):

m3orepma (T = const): pV = const

nzoxopa (V = const):

n3obapa (p = const):

I'paduueckoe mpeacraBieHne H30IporeccoB Ha pV-, pT-
u VT- nuarpammax.

OO0beMHEHHBIN Fa30BbIA 3aKOH:

JJIA ITIOCTOAHHOI'O KOJIMYCCTBA BEIIICCTBA V.

2.1
13

HacblienHbple U HeHachlllleHHble napbl. KauecTBeHHas
3aBUCHUMOCTh IUIOTHOCTM M JIaBJEHHUS HACHIIIEHHOTO
rapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTb OT 00BEMaA

HACBILIEHHOTO Mapa




Brnaxxnocts Bo3myxa.

OTHOCHUTENbHASA BIAXKHOCTh:

21 napa( ) _ napa( )
.14 Hacum,napa( ) Hacum,napa( )
2.1 WN3meneHne  arperaTHbIX  COCTOSIHMM  BEIECTBA:
15 MCIapeHUe U KOHJICHCAIUs, KUTICHUE KUIKOCTH
2.1 N3MeHenue  arperaTHbIX  COCTOSIHUM  BEIECTBA:
16 IJIaBJICHUE U KPUCTAIU3AIUs
2.1
17 [TpeoOpa3oBanue 3uepruu B (pa30BbIX Mepexoiax
2.2 TEPMOJUHAMUKA
2.2
. TemoBoe paBHOBECHE U TeMIepaTypa
2.2
BuyTtpeHnHss sHeprus
27 Temnonepenaua kak crnoco® H3MEHEHHUS BHYTpPEHHEH
sHepruu 0e3 coBepuieHHs paborel. KoHBekIus,
TEIUIONPOBOAHOCTD, U3JIyYE€HUE
KomnnuecTBo TemaoThl.
2.2 VY nenpHas TEMIOEMKOCTh BELECTBA C:
= A
25 VY nenbHas Temnora napoodpazosanus L: O = Lm.
s VY nenpHas TemoTa miaBieHus A Q = Am.
VY aenpHas TEmI0Ta cropaHus Tormaa q: O = gm
DneMeHTapHas padoTa B TEPMOJAMHAMHUKE:
= A
2.2

Breruncnenue paboTel mo rpaduky mpoiecca Ha pV-

AuarpaMme




IIepBblil 3aKOH TEPMOAVHAMUKH:

2=0 1+ 2=(C2— 1D+ 12

2.2

Anuabara:

12=0 12=(C1— 2)=D0 1

2.2 Bropoit  3akoH  TepmommHamuku.  HeoOpaTumbie
8 IIPOLIECCHI

[Tpuniune! aeiictBus TernoBbix MamuH. KIT;:
2.2 UZAHLEHJCI‘[ =QEH“F'_|QHM|=1_|QX{]]{|

Makcumansnoe 3Hauenue KII1. [{ukn Kapho:
2.2 L [ ¥ &

MAX T =Ny = ———————— =1 -2

10 - i Ty

YpaBHEHHE TEIIOBOTO OaslaHca:
2.2

1+t 2+ 3+...=0
A1
3 SJIEKTPOAMMHAMUKA
3.1 SJIEKTPUYECKOE ITIOJIE

OnexTpuzalus Tel U €€ MPOSBICHUS. DJIEKTPUUYECKUI
3.1 3aps. JlBa BUJIA 3apsijia. DneMeHTapHbII
A AIIEKTPUYECKUI 3aps. 3akoH COXpaHEHUS

AIEKTPUUECKOTO 3apsiaa

B3aumoneiictue 3apsanoB. Toueunblie 3apsiibl. 3aKOH
3.1 Kynona:
2 B OJJHOPOJHOM BEILIECTBE C IUAIECKTPUUECKOM

MMPOHUITACMOCTBIO




=
B

F=ﬁ'|gl|-|:?: ey B _|"i'1|'1
& 4neg, r

3.1 Onexrpuueckoe nose. Ero neficTBue Ha 3JIEKTPUUYECKUE
3 3apsiabl

Hanpspk€HHOCTD 371EKTPUYECKOTO MOJIS:

NpPOGHbIN

[Tone Toueunoro 3apsaa:

3.1 _
- 2

4

OJIHOPOJIHOE IOJIE:

Kaprunb! 1MHUN HANPsPKEHHOCTU ATUX MTOJIEH

IToTeHIManbHOCTD MIEKTPOCTATUYECKOTO MOJI.

Pa3HoCTh NOTEHIIMAJIOB U HANIPSIKCHUE:

2= (1= 2)=— A =

IToreHumanbpHas 3HEPrust 3apsifa B dJIEKTPOCTATUIECKOM
3.1

ToJie:
)

HOTGHL[I/IaJ'I SJICKTPOCTATUYCCKOI'O I10JIA:




CBs3b HaHpH)KéHHOCTI/I IoJIs1 U pa3HOCTU IMOTCHIUAIOB

JUTSL OJTHOPOTHOTO 3JiekTpocTaTudeckoro nosst: U = Ed

3.1

[TpuHIMI Cyneprno3uuu IEKTPUUECKUX MOJIeH:

= 1+ 2+, = 1+ o+
.6
[IpoBOAHMKY B 3JIEKTPOCTATUIECKOM IIOJIE.
3.1 VYcnoBue paBHOBeCHUs 3apsA0B: BHYTPU IIPOBOJHUKA
7 =0
, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHUKA (p = const
3.1 JusnexkTpuku B AJIEKTPOCTATUYECKOM novie.
8 JusnexTpuueckas IPOHULIAEMOCTb BEILIECTBA €
Konnencarop. D1ekTpo€MKOCTh KOHIEHCATOPA:
3.1
.9 DneKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOpa:
—_0 _
=—= o
[TapanmnensHoe coelMHEHNE KOHAEHCATOPOB:
= 1+ 2+"') 1: 2: o napann_ ]_+ 2+
3.1 ITocnenoBarenbHOE COETMHEHUE KOHIEHCATOPOB:
.10

1 1 1
=1t 200 1= 27, =—+t—+..

nocn 1 2




9Hepr1/1>1 3apsAKEHHOI'O KOHACHCATOpa:

3.1 2 2
11 T2 72 T2
32 3AKOHBI [TOCTOAHHOI'O TOKA
Cuia Toka:
3.2 I==
At Ar—l)
1
ITocTosuHE TOK: I = const
JIist moCcTOSIHHOTO TOKa q = It
3.2 VYcnoBus CyiecTBOBaHUS 3JEKTPUUECKOTO TOKA.
Hanpsioxenue U u 3/1C E
3axon OMa 1 yyacTKa Lelu:
32 _
DneKTpruYecKoe COMPOTHUBJICHUE. 3aBUCUMOCTH
COMPOTHUBIICHUS OIHOPOAHOTO TIPOBOJHUKA OT €r0
39 JUIMHBI M CEYEHMsS.  YJCIbHOE  COIMNPOTHUBICHUE
BEIIECTBA.
Hcrounuku Toka. DJ1C ucTouyHMKA TOKA:
CTOPOHHUXCUN
32 = o

BHyTpeHHee conpoTHBIEHUE HCTOYHHUKA TOKA




3akoH OMa i MOJTHOW (3aMKHYTOM) AJIEKTPUYECKOM

uenu: E = IR + Ir, oTkyna

3.2
E.r
"= R
[TapannenbHoe coeIMHEHNUE TPOBOAHHUKOB:
[=I1+12+..,Ul=02=..,
1 1 1
=+ —+...
napasn 1 2
3.2
[TocnenoBarenbHOE COEIUHEHHUE IPOBOAHUKOB:
U=Ul+02+. ., [1=12=_.,
noen — 1t 2t
Pabota snekTpuueckoro toka: A = [Ut.
3akon J[xoynsa — Jlenma:
-2
3.2
8 Ha pesucrope
2
= =2 = -
MOIHOCTB 3JEKTPUUECKOTO TOKA:
AAd
=— =1IU
3.2 AT |50

TemioBast MOLTHOCTB, BBIJIENsSIEMAasi HA PE3UCTOPE:

-

P=I'R=—=]U
R




MoniHocTh HCTOYHUKA TOKA:

PE — CT. CHIT :EI'

3.2
.10

CB0OOO/IHBIE HOCHUTENN JIIEKTPHUUYECKUX 3apsiioB B
IPOBOJHUKAX. MeXaHu3Mbl HPOBOJUMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U pAacIIaBOB DJIEKTPOJIUTOB,

ra3oB. [lomynpoBoauuku. [TomynmpoBogHUKOBBIN MO

33

MAT'HUTHOE I1OJIE

3.3

MexaHnueckoe B3aUMOJIEUCTBUE MAarHUTOB. MarouTHOE
nosne. Bexkrop MarmuTHOM wuMHAyKuMH. IIpuHIun

CYNEpro3nunu MarHuTHBIX TIOJICH:

= 1+ 2+

JInHnn yHAYKUMU MarHutHOro mnoid. Kapruna nuHui
UHIYKIMM ~ MarHUTHOIO  IOJIA  IIOJOCOBOIO U

HOI[KOBOO6pa3HOI‘O IIOCTOSAHHBIX MarHnuToOB

OmneIT Opcrena. MarHuTHOE 110J1€ MPOBOJIHUKA C TOKOM.
KapTtuna nuHUN MHAYKIMY MarHUTHOTO MOJISL JUIMHHOTO
IpPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O  KOJIBLIEBOTO

IIpOBOAHWKA, KaTYyIIKU C TOKOM

Cuna Amrmepa, e€ HampaBJIeHUE U BeJIMYMHA:

, TJIe 0. — YroJl MeX/ly HallpaBJIeHUEM [IPOBOJHUKA U
BEKTOPOM




Cuna Jlopenua, e€ HanpaBJIeHUE U BEJIMYUHA:

Nop

1€ 0. — YIoJl MEX]ly BEKTOpaMu

,HBI/I)KGHI/IG 3apH)KeHHOfI JacTullbl B  OJHOPOAHOM

MAariuTHOM II0JI€

3.4

OJIEKTPOMATHUTHAA MH/YKINA

IToTok BCKTOpa MardHuTHOM HHAYKIOUU:

b = =
34 _
7 B
A @7
G729
34 SIBnnenne 3JIEKTPOMArHUTHOU WHIYKIUU. J1C
WHIYKIIAA
3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Dapajes:
34 AD
:Ef e S e —(I]:
At Ar—A)
{\ﬂin’
/.
( = =)
34

SJ1C MHAYKIMHU B IPSIMOM IPOBOJHHKE JUTUHOM |,

ABMXKYHIEMCS CO CKOPOCTBIO




¢ )

B OJTHOPOJIHOM MAarHMTHOM MoJie B:

, TJIE 0. — yToJI MeX 1y BEKTOpoM B u Hopmalibio

K IINTIOCKOCTH, B KOTOpOfI JIC)KAT BEKTOPLI

n
; €ClIH
, U
TO
34
[IpaBuio Jlenna
NHAyKTUBHOCTB:
_®
4
3 , umu @ = LI.
Camounnaykuus. /1C caMOUHIYKIUK:
Al
EH' — T = _Lj”

ol d

A0




3Hepr1/1;1 MAarauMTHOTI'O ITOJIA KaTYIIKU C TOKOM:

34 2
T2
3.5 SJIEKTPOMAT'HUTHBIE KOJIEBAHM S 1 BOJIHBI
KonebaTenpHbIii KOHTYP. CBoOoaHbIe
9JIGKTPOMArHUTHBIE ~ KOJEe0aHWss B HJICAIBHOM
KoJ1e0aTeIbHOM KOHTYpE:
o B .
| 2(1) = Geax S0 OF + Py )
35 | I(1)=q, =g, cos| o+, | =1__cosef+q,)
1 ®opmyna Tomcona:
=2V
, OTKyZa
2 1
e
CBsi3b aMIUTUTYBI 3aps/ia KOHJIEHCATOpa C aMILIUTY10i
CHJIBI TOKa TPH CBOOOJHBIX  DJIEKTPOMArHUTHBIX
KoJ1e0aHUsAX B UJICATbHOM KOJIe0aTeIbHOM KOHTYpE:
jl-:I"I.'I-E.'?i
qﬂm =
i
3aKOH  COXpaHEHHS  DBHEPIrMM B HJICAIBHOM
3.5 KoJIeOaTeIbHOM KOHTYDE:
2
3.5 BeiHyX1cHHBIE 3JIEKTPOMAarHUTHbHIE Kose0aHusl.
3 Pe3onanc




Ilepemennbii  Tok. IIpomsBoxmcrBo, Imepepada U

3.5 noTpebIieHue IEeKTPUUECKON SHEPTUU
4 el I o RN ¥ 5
— + = L Ty
2 2 2 2

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH.  B3auMmHas

OpUEHTALMsI BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE B
3.5 BaKyyMe:
)
3.5 Illxana  2JIEKTPOMAarHUTHBIX  BOJIH.  [Ipumenenue
.6 AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

3.6 OIITUKA

3.6 [Ipsamonuneiinoe pacrpocTpaHeHue CBETa B
1 oaHopoaHou cpeae. Toueunblid ucTouHUK. JIydy cBeTa

3aKOHbI OTPa’KEHHUS CBETA.
3.6
2 ol P

VAP

3.6 .
3 [TocTpoenue n3o0pakeHui B MIOCKOM 3epKaje

3aKOHBI PEJTOMIICHHUSI CBETA.

[Ipenomnenue cBera:

1 = 2

3.6

AOCOIOTHEIH ITOKa3aTelb IIpECIOMIICHUSA:

abc —

OTHOCHUTENBHBIN ITOKa3aTeIb MMPECIOMIICHUA:




OTH

ny

Xoq 1y4en B Ipu3Me.

e

Vi =Va, Fhh, =1

CoOTHOIIEHUE YaCTOT M COOTHOIICHHE JAJIMH BOJIH IIpH
nepeEXoac MOHOXPOMATHUYCCKOI'0 CBETA YCPE3 I'paHULY

paszzesna AByX ONTUYECKUX CPEIL:

ny<h 1,
n
Oy A
3.6
[losHOE BHYTpEHHEE OTpaXKEHHUE.
5 .
[IpenenbHbIi yroJl MOJIHOr0 BHYTPEHHETO OTPAKEHUSI:
_1 _
np — -
OTH 1
Cobuparoiye 1 paccerBaroliye JuH3bl. TOHKas JUH3A.
@DOKyCHOE pacCTOSHUE U OINTHUYECKas CHJIa TOHKOU
JIMH3BL:
3.6
1
®opmyJia TOHKOH JTUH3BL:
11 1
3.6 —t-=—
i

VBenuueHue, 1aBacMoe JIMH30M:




!

Al N [\r
I
7

R

B cnyuae paccenBaronieit JIMH3bI:

0 =—0,
3.6
r=—=—1
Xoa Jyya, MPOLIEALIErO JHMH3Y IOJ IPOU3BOJIbHBIM
yrJioM K €€ IaBHOM ontudeckod ocu. [locTtpoenue
M300paXeHUI TOUYKHU M OTpe3Ka MpsIMON B COOMPArOIINX
U pacceuBalOIIUX JTUH3aX U UX CUCTEMaX
3.6 doroamnmapaT Kak onTthueckuii mpuodop. [ma3 kak
9 OIITUYECKAsl CUCTEMA
Wutepdepennust  cBeta. KorepeHTHbIE HMCTOYHHKH.
YcnoBus HaOMOAEHHUS MaKCUMyMOB M MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX CHH(Aa3HBIX
KOT'€PEHTHBIX HICTOYHHUKOB:
3.6

-

/)
ﬂ:im? m=0,+1 12

e

MaKCIIMYMEI —

T+
Lad

A=(2m+1)Z, m=0,%1,

e

MITHITMYMBI —

I+
e
I~




Hudpakuus cera. JudpakiunonHas pemeéTka. Y ciIoBue
HAOJIIOJICHUSI TJIaBHBIX MAaKCHUMYMOB TPH HOPMAaJIbHOM

MaaCHU MOHOXPOMATHUUYCCKOI'0O CBE€Ta C JUITMHOM BOJIHBI

3.6 A Ha peméTKy ¢ nepuoaom d:
A1
= , =0+/-1,+/-2,+/-3,...
3.6
1 Jlucnepcus cBeTa
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJTU3M
4.1 I'mnoresa M. I1lnanka o kBantax. ®opmyna Ilnanka: E =
A hv
®doTtoHbl. DHeprus GoToHa:
4.1
2 Nwmmymnse doTona:
4.1 ®oroaddexr. Ombitet  A.I'.  CronmetoBa. 3aKOHBI
3 dhoTodrddekra
VYpaBuenue DitHmreiHa 1151 hoTodPdekra:
potowa — BBIXOAA®
4.1
4

rae,




BbIX0oAa = Kp =
Kp

KWH 2 3an

JlaBineHwue cBeTa.

4.1 JlaBiieHMe cBeTa Ha TOJHOCTBIO  OTPAXKAIOLILYIO
5 MOBEPXHOCTh M HA TMOJHOCTHIO  IOTJIOIIAOIIYIO
MMOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2
{ IInanerapnas monens aroma
[Toctynarel bopa. M3nydenue u morsomienne (OTOHOB
MpU MEepexojie aromMa C OJHOTO YPOBHS PHEPruU Ha
JIPYTOM:
42| P ;
c
I!r'"'llﬂun — i = |En - JE|m|
“mn
JInHenyaTpie CEKTPBHI.
42 CriekTp ypOBHE SHEpruu aroma BOJI0poja:
—13,63B
3 E,=—— " n=1,23, _
ne
43 OU3NKA ATOMHOI'O AAPA
4.3 Hyxnonnas moxens sgpa [eiizenOepra — HMBaneHko.
A 3apsin anpa. MaccoBoe uucio sjapa. M3oronst
PannoakTuBHOCTS.
4.3 Anbda-pacnan:
2

Azl A 4




bera-pacnan.

DNeKTpOHHBIN B-pacman:

A A , 0
ZX_}ZH-=Y i i "'v"g

[To3uTponHsIii B-pacnan:
Ay Sy

'amma-uznydenue

3aKkoH pPaaruOaKTHUBHOI'O pacliazia:

()= o 2

4.3

3 [TycTe m — Macca painOaKTUBHOTO BelecTBa. Torna
()= o 2

4.3

Anepuele peaknuu. JleneHne u CUHTE3 sAep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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