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00pa3oBaHUs

¢ yuérom mnporpammbl @Pusuka. Paboume nporpammbl. I[lpenmernas nuHus
yueOHukoB cepun «Kiaccuueckuit kype». 10—11 kiaccol : yueOHOe mocobue aJis
00111e00pa3oBaTeNbHbIX OpraHu3alui: 0a30BbIi W  yrIIyOJEHHBIA ypOBHU /
A.B. lllatanuna. — 2-e u3ganue — M.: [Ipocsenienue, 2018

¢ yuérom YMK ®wuzuka. Mskumes ['.S. u ap. Knaccuueckuit xype (10-11)
bazoBsiit u yrimyosnennsiit yposuu — M.: [Ipocsemenune, 2019



[ln1anupyeMble pe3yibTaThl 0CBOEHMS Kypca

JINYHOCTHBIE pe3yJdbTaThbl

YMEHUE YNPABIIATh CBOCH MO3HABATEIbHOM AESITENbHOCTHIO;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa3oBaHHIO, Ha
MPOTSHKEHUH BCEH KU3HU; CO3HATEIILHOE OTHOIICHHWE K HENpPEepPhIBHOMY OOpa30BaHHIO
KaK YCJIOBUIO YCTICIIHOM MpoQeCCHOHATBHON U O0IIECTBEHHOM IeSATETHbHOCTH;

YMEHUE COTPYAHUYATh CO B3POCIBIM, CBEPCTHHUKAMH, AETbMH MIAJIIETO BO3pacTa B
o0pa3oBaTeNbHON, y4eOHO-MCCIEA0BATENbCKOM, MPOEKTHOM W  JOPYrHX  BHJAX
JIeATEIbHOCTH;

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, OCO3HAHHE 3HAYUMOCTU HAYKH, BJIaJIeHUs JOCTOBEpHOU MHMOpMannen
0 TMNCPCAOBBIX JOCTHIKCHHUAX W OTKPBITUAX MI/IPOBOfI A OTEUECTBEHHOM HAYKH;
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHCTBE MUpa U OOIIECTBa; TOTOBHOCTh
K HAyYHO-TEXHUYECKOMY TBOPUYECTBY;

YYBCTBO TOPJIOCTH 32 POCCUMCKYIO (DU3UUECKYIO HAyKy, TYMaHU3M;

MIOJIOKUTEBHOE OTHOILIEHHE K TPYAY, LENEYCTPEMIEHHOCT;

JKOJIOTHYECKas KyJbTypa, OepexHOoe OTHOIIEHHWE K pPOIHOW 3emiie, MNPUPOIAHBIM
oorarctBaM Poccun u MHpa, TOHUMAHUC OTBCTCTBCHHOCTU 3a COCTOSAHHUC IMPUPOAHBIX
PECYPCOB U pa3yMHOE MPUPOAOIIOIb30BAHUE.

JIMYHOCTHBIE PE3yAbTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHUCIIE B YACTH:

1.

FpanCOClHCKOe eocnumaxnue

TOTOBHOCTb K AaKTUBHOMY Y4YaCTHUIO B O6CY)KI[€HI/H/I O6HI€CTB€HHO-3H21‘-II/IMBIX u
OTHUYCCKUX HpO6JI€M, CBA3AaHHLIX C MMPAKTUYCCKUM IMTPUMCHCHUCM Z[OCTI/I)KGHI/II;'I (1)I/I3I/IKI/I,
OCO3HAaHHEC BAXXHOCTU MOPAJIbHO-3TUUYCCKUX IIPUHIIHUIIOB B ACATCIbHOCTHU y‘léHOFO.

Tlampuomuueckoe socnumanue u hopmuposanue poccutiCKkou U0eHmuyHoCmu

NPOSIBJIIEHUE HHTEpEca K HICTOPUHU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PH3MUECKOM
HaYKH.

Jlyxoenoe u mpascmeeHHoe 6oCnUmMaHue oemel Ha OCHOBE POCCUUCKUX MPAOUYUOHHBIX
yenHocmell

[IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUUCKUX YIEHBIX-(DU3UKOB.
Tlpuodbwenue demeti K Ky1bmypHomy HaAcleouto (Acmemuieckoe 60CRUMAaHue)

BOCIIPUATHEC ICTCTUUCCKUX KAa4YCCTB (1)I/ISI/I‘I€CKOI>'I HaYyKH: eé TapMOHHUYHOI'O ITOCTPOCHUS,
CTPOroCTu, TOYHOCTH, TJAKOHUYHOCTHU.

THonynapusayus nayunvix 3nanuti cpedu oemeiti (Llennocmu nayuno2o nosnauusi)

OCO3HAaHHUEC LICHHOCTHU (bHSH‘IGCKOﬁ HAayYKM KaK MOHIIHOI'O MHCTPYMCHTA IIO3HAHUA MHpPA,
OCHOBBI pa3BUTHUA TGXHOHOFHﬁ, BaKHEHIIICH COCTaBJ'IHI-OH_Ieﬁ KYJbTYPBI;

pa3BUTHE HAyYHOU JH00O03HATENBHOCTH, HHTEPECA K UCCIIEA0BATEIbCKOM IEATENbHOCTH.
Qusuueckoe gocnumanue u opmuposanue Kyibmypsbl 300P06bs

OCO3HaHHE IIEHHOCTH Oe30macHoro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpE, BXXHOCTH TMpaBUI OE€30MacHOrO MOBEJACHUS Ha TPaHCIOPTE, Ha JOpOrax, C
AIIEKTPUICCKUM U TETIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBbIKA pediiekcuu, MPU3HaHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
JKe MpaBa y Jpyroro 4enoBeka.



Tpyooeoe 6ocnumanue u npogheccuoHanrbHoe camoonpeoeieHue

aKTUBHOE y4yacTHe B PEUICHWU MPAaKTUYECKUX 33/1a4 (B paMKax CeMbH, IIKOJBI, TOPOJa,
Kpasi) TEXHOJOTMYECKOH M COIMAILHON HANpaBIEHHOCTH, TPEOYIOIMX B TOM YHCIIE H
bu3nUecKux 3HAHUH;

MHTEPEC K MPAKTUIECKOMY U3yYEeHUIO POo(dheccuii, CBI3aHHBIX C (PU3UKOM.

Dxonoauueckoe socnumarue

OpHEHTAIusl Ha TpUMEHeHHe (U3NYECKUX 3HAHWW I pEUIeHus 3a7ad B O0JIaCTH
OKPYKaIOIIEe Cpelibl, IIIAHUPOBAHUS MOCTYNKOB U OLEHKM UX BO3MOKHBIX MOCIIEICTBUI
JUISL OKPY’KaloIIei cpepl;

0CO3HAHHE TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U MMyTel UX PelIeHHUS.

METal'lpenMeTHble pe3yJabTaThbl

1))

2)

3)

OCBOEHHUE PETyISTUBHBIX YHUBEPCAIbHBIX YU€OHBIX JCHCTBHIA:

CaMOCTOSITEIILHO OMPEACIIATh IeNH, CTaBUTh U (POpMyIHpoBaTh COOCTBEHHBIC 3a7a4d B
00paszoBaTenbHON AEATEIHPHOCTH U KU3HECHHBIX CUTYAIIHSIX;

OLICHUBATh PECYpChl, B TOM UYHCIE€ BpEeMs M JIPyTHE€ HEMaTEpPUAJbHBIE PECYPCHI,
HEO0OXOMMBIE ISl TOCTHIKEHUS ITOCTABJICHHOMN paHee 1elu;

COMOCTABJIATh HMEIOIIMECS BO3MOXKHOCTH M HEOOXOAMMBIE IS JOCTH)KEHHUS IIEJIH
pecypchl;

ONPEAENIATh HECKOIBKO IyTEN TOCTUKEHUS MTOCTABICHHOMN LEIH;

3a7laBaTh MapaMeTpbl M KPUTEPUM, IO KOTOPHIM MOXHO OMNPEACINTh, 4YTO IIEJb
JIOCTUTHYTA;

COIOCTABJIATH MOJYYECHHBIN pe3yJIbTaT ACATEIbHOCTH C MOCTAaBICHHOW 3apaHee 1eNbIo;
0CO3HaBaTh MOCJHEACTBUS JOCTIDKECHUS IIOCTABJICHHOM IeIM B JEITEIbHOCTH,
COOCTBEHHOM JKM3HU M )KM3HU OKPYKAIOIIHX JIFOJIEH;

OCBOCHHE TI03HABATEBHBIX YHUBEPCAIBHBIX YIEOHBIX JICHCTBUN:

KPUTUYECKH OLICHUBATh U MHTEPIPETHUPOBATH MHPOPMALIUIO C Pa3HBIX MMO3ULIMA;
pacro3HaBaTh U GUKCUPOBATH IPOTHBOPEUYUS B MH()OPMAIIMOHHBIX HCTOYHUKAX;
UCIOJIb30BaTh PAa3JIMYHbIE MOJICIBHO-CXEMAaTHUECKUEe CpEeACTBa I IPEICTABICHUS
BBISIBJICHHBIX B MH(POPMALIMOHHBIX HCTOYHUKAX MPOTHBOPEUHIA;

OCYILECTBIIATh Pa3BEPHYTHINH MH(OPMAIIMOHHBIN MTOMCK U CTaBUTh HA €T0 OCHOBE HOBBIE
(yueOHBbIC ¥ TIO3HABATEIILHEIC) 3a/1a4H,

UCKaTh U HaXOJUTh 0000LIEHHBIE CLIOCOOBI PEeLIeHHs 3a/1a4;

NPUBOIUTH KPUTHYECKUE apPTyMEHTHl KaK B OTHOIIEHHH COOCTBEHHOTO CYXJICHUS, TaK H
B OTHOLLICHUHU ACUCTBUI U CYXKJIEHUI Ipyroro 4enoBeka,

aQHAJIM3UPOBATH U MPeoOPa30BbIBATh IPOOIEMHO-IPOTUBOPEUNBHIE CUTYAIIUH;

BBIXOJIUTh 3a PaMKU y4eOHOro IMpeiMeTa M OCYIIECTBIIATH LieJIE€HANPABICHHBIA MOMCK
BO3MO>XHOCTH IIMPOKOI'0 IEPEHOCA CPENICTB U CIIOCOOOB JEHCTBUS;

BBICTPAaNBaTh MHIUBUAYAIbHYIO 00pa30BaTENIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPaHUUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYECHMUS;

3aHMMaTh pa3Hble IO3UIMMU B I103HABATEIbHOM JEATEIBHOCTH (OBITh YYEHMKOM H
yuutenem; (GopMyIupoBaTh 00pa3oBaTEIbHBIN 3alPOC U BBHIIOJIHATH KOHCYJIbTAaTHBHBIC
(GYHKLUU CaMOCTOSITENIbHO; CTABUTh IPOOJIEMY M paboTaTh Hajl €€ pelieHNueM; yIpaBiiTh
COBMECTHOM II03HABATEIbHOM J1€ATENbHOCTBIO U TIOJUUHSTHCS);

OCBOCHHUEC KOMMYHUKATUBHLIX YHHBCPCAJIbHBIX y‘le6HHX HeﬁCTBHﬁZ

OCYIIECTBIIATh JEJIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHHKaMH, TaK U CO B3POCIBIMU
(kak BHYTpU 00pa30BaTeNbHOI OpraHu3allny, Tak 1 3a e€ mpeieaMu);

IpU OCYIIECTBICHUU TPYIIOBOH pabOThl OBITh KaKk PYKOBOJUTENEM, TaK M UICHOM
MPOEKTHON KOMaHbl B Pa3HBIX POJsiX (TeHEepaTopoM HjeH, KPUTUKOM, UCTIOTHHUTENEM,

NPE3EHTYIOIHM H T. ]1.);



— pa3sBEPHYTO, JIOTMYHO W TOYHO M3JaraTb CBOK TOYKY 3pEHHUS C HCIOJb30BAHUEM
a7IeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3IKOBBIX CPE/ICTB;

— pacno3HaBaTh KOH(JIMKTOT€HHbIE CHTyallUM M IpeJoTBpaliaTh KOHQIMKTBI 10 HUX
aKTUBHOH (a3br;

— COIJIacoOBbIBaTh TMO3MLMU WIEHOB KOMaHJbl B IIpolecce paboThl HajJ OOLIMM
IPOJTYKTOM/pEIICHHEM;

— TPEeACTaBIATH MYOJUYHO PE3yNbTaThl MHIAUBUAYAIBHOW M IPYNIIOBOM JEATEIbHOCTH KaK
nepesl 3HaKOMOM, Tak U IIepe]i HE3HAKOMOM ayIUTOPUEH;

— mnoabuparth NapTHEPOB MJs JIEJIOBOW KOMMYHMKAllMM, HCXOAS U3 COOOpakeHHi
Pe3yJabTaTUBHOCTU B3aUMOJICUCTBUS, a HE JINYHBIX CUMIIATHIA;

— BOCIIPMHHUMAaTh KPUTHUYECKHE 3aMEUYaHUs KaK Pecypc COOCTBEHHOI'O Pa3BUTHUS;

— TOYHO U €MKO (hOpPMYIHPOBATh KaK KPUTHYECKUE, TaK U OJOOpHUTEIbHBIC 3aMEUaHUs B
ajipec Ipyrux JjrojAed B paMKax JelI0BOM M 00pa3oBaTeIbHONM KOMMYHHUKAIUH, U30eras
IIPU 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYKICHUM.

IIpenmeTHbIe pe3yJibTaThI

1) chopMUpOBaHHOCTH MPEACTABICHUI O POIM M MecTe (U3UKHA B COBPEMEHHOW HAyYHOM
KapTUHE MHpa; MOHUMaHHe (U3MUecKor CYIIHOCTH HaOIogaeMbIXx BO BceeneHHOM
SIBJICHUI; TTOHHMaHWe poiu (HU3UKH B (HOPMUPOBAHMU KPYrozopa M (QyHKIHNOHATHHOMN
rPaMOTHOCTH YeJIOBEKa JIJIsl PeLIeHHs MPaKTUYECKUX 3a/1a4;

2) BiaJeHUE OCHOBOIONATAIONIUMH (PU3NYECKUMHU TIOHATHUSMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSMHU; YBEPEHHOE TOJIb30BaHWE (UBUYECKON TEPMUHONOTHENH U
CHMBOJIHUKOM;

3) BiajgeHHe OCHOBHBIMH METOJAaMU HAay4YHOTO MO3HAHUS, HCIOJIb3YEeMbIMH B (H3UKE:
HaOJroIeHne, ONMCaHue, U3MEPEHHE, YKCIIEPUMEHT; YMEHUsSI 00padaTbiBaTh pe3ysbTaThl
U3MepeHHil, 0OHApYKUBATh 3aBUCUMOCTh MEXKIY (PU3NYECKUMU BETMUYUHAMU, OOBSICHATh
TIOJTy9YE€HHBIE PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

4) chopMUPOBAHHOCTH YMEHUS peliaTh PU3NUECKHUE 3a/1a4H;

5) chopMHPOBAHHOCTH YMEHUS MPUMEHSATH MOJyYeHHBIE 3HAHUS JUIsl OOBSICHEHUS YCIIOBHMA
NpoTeKaHus (PU3HUECKUX SIBJICHUN B IPUPOJE U Il IPUHSITUS MPAKTUYECKUX PElIeHUH B
MMOBCEAHEBHOM XKU3HU;

6) chOpMHPOBAHHOCTH COOCTBEHHOM MO3UIIMH TTO OTHOIICHHIO K (pU3NUeCKOr HH(popMaIuu,
[IOJIy4a€MOU U3 PA3HBIX HCTOYHUKOB.

CoaepxaHue y4eGHOro npeAMeTa

®u3uka U ecTeCTBEHHOHAYYHbII MeTo/ Mo3HaHus npupoasl (1 1)

Ousuka — (pyHIaMeHTanbHas Hayka o mpupoze. HaydHblil MeTo/] mo3HaHus.

Metoasl uccienoBaHus (u3MUECKUX SBICHHH. MopaenupoBaHue (U3MUYECKUX SBICHHUHA U
nporeccoB. Hayunsie (hakTbl u runore3bl. @u3nyueckre 3aKOHBI M TPAHUIIBI UX TPUMEHUMOCTH.
Ouznyeckue TEOpPUM W TMPUHIUN COOTBeTCTBUs. Dusnyeckue BenuyuHbl. [lorpemrHoctu
u3MepeHuil (u3nueckux BenuuMH. Pons W mecto (u3Wku B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOUH KapTUHBI MUPA, B TPAKTUUYECKON NIEITEIbHOCTH Jt0JIe. Dusuxa u Kyiemypa.

Mexanuka (30 v)

['paHunbl  OPUMEHUMMOCTH  KJIACCHYECKOM  MexaHuku. lIpocTpancTBo u  Bpewms.
OTHOCHUTEIBHOCTh MEXaHMUYECKOro ABMKEeHUA. CucreMbl orcuéra. CKajipHbIE U BEKTOPHbBIE
busznueckue BenuwuuHbL. Tpaektopus. Ilyte. Ilepememenune. CkxopocTb. YcKopeHHe.
PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE [IBHKEHHUE. PaBHOMEpHOE IBMKEHHE IO
OKPY’KHOCTH.

BsaumoneiictBue Ten. fBnenue unepuuu. Cuna. Macca. MHepuuanbHble CUCTEMBI OTCUETA.
3akoHbl nuHaMuku Herlorona. Cuna TsbKecTH, Bec, HEBECOMOCTb. CHIIBI YHOPYTOCTH, CHIIbI



TpeHUs. 3aKOHBI: BCEMHUPHOTO TATOTeHUs, ['yKa, TpeHus. Hcnonv3zosanue 3aKOHO8 MEXAHUKU OJis
00BACHEHUsL 08UNCEHUSI HeOEeCHbIX mell U OJis PA36UMUSL KOCMUYECKUX UCCTIe008aAHUL
Nmnynbc MatepuaibHOM TOYKH U CUCTEeMbl. IMIyJIbC CHUIIBI. 3aKOH COXPaHEHHSI MUMIYJIbCA.
Mexanuueckasi pabota. MomHocTs. MexaHnueckasi SHEprHsl MaTepUAIIbHOM TOYKU M CUCTEMBI.
3aK0H COXpaHEHUsI MEXaHUYECKOM dHEprur. PaboTa CHUITBI TSDKECTH U CHUJTBI YIIPYTOCTH.
PaBHOBEeCHE MaTepuanbHOW TOYKHA M TBEPAOTO Teyida. MOMEHT CUIIbl. Y CIIOBHS paBHOBECHS.
PaBHOBecHe xuaKOCTH M rasa. JlaBiaenue. /Jsuoicenue scuoxocmu

Mounekyasipuas ¢pusuka u repmoauHamuka (17 4)

MonexymspHo-kunernueckas reopust (MKT) cTtpoenus BemecTBa U €€ 3KcIepUMEHTAIbHbIE
JoKa3arenbcTBa. TemnoBoe paBHOBecue. AOCOMIOTHas TeMIepaTypa Kak Mepa cpeaHei
KMHETUYECKOW DHEPruM TEIUIOBOTO JBMIKEHUS 4YacTHUI] BellecTBa. Mozelb HICalbHOrO rasa.
JlaBneHne rasa. YpaBHEHHE COCTOSHHUS HJCAIBHOTO Tas3a. YpaBHeHHuE MeHneneeBa —
Knaneiipona. ['a30Bble 3aKOHBI.

ArperaTHble COCTOSIHUS BelllecTBa. B3auMHble npeBpallieHus )KUJIKOCTH U ras3a. Brasxcrnocmo
6030yxa. Mopnenb crtpoeHust xuakoctei. IloBepxHocTHOe HaTskeHue. Kpucramiuueckue u
amMopQHbIe Tena.

Buytpennsist sHeprusi. Pabota u Temonepenada Kak crnocoObl M3MEHEHHsI BHYTpPEHHEU
SHEepruu. YpaBHEHHE TeIuloBoro OanaHca. IlepBblii 3akoH TepMmoanHamMuKH. HeoOpaTUMOCTb
TemIoBbIX mpoueccoB. [IpuHuuns! nericteus u KII/I TermoBbix MamuH.

OcHoBbl j1ekTpoauHaMuku (19 u B 10 kaacce + 10 u B 11 ki1acce)

DJIeKTpUYECKHUE 3apsiibl. 3aKOH COXPAHEHUS AJIEKTPpUUECKOTO 3apsaaa. 3akoH Kymona.

OnekTpuueckoe noje. Hanpssk€HHOCTh M MOTEHIIMAN AJIEKTPOCTATUYECKOTro MoJis. JIuHum
HanpspOKEHHOCTH W DKBUIIOTEHUHMAIbHBIE TMOBEPXHOCTH. [IpWHIUIT Cynmeprno3uiuu  ToJei.
Tlposoonuku u ousiexkmpuku 8 sneKkmpuyeckom noae. INeKTpoémMrocTs. Konaencarop.

[TocrossunbI snekTpuyeckui Tok. Cuna Toka. Comnportusienue. IlocinemoBarenbHoe U
napajuieJIbHOE CO€IMHEHUE MPOBOAHUKOB. 3aKkoH Jlkoyns — JleHna. DIeKTpoABIKYIIIasl CUia.
3akon Owma Ui TOJHOW 1enu. OJIEKTPUYECKMH TOK B TMPOBOJHMKAX, JJIEKTPOJIUTAX,
MOJIYITPOBOJTHUKAX, Ta3ax U Bakyyme. C8epxnposooumocms.

MaruutHoe mnoje. BekTop MHIYKIIMM MarHUTHOTrO MoJjs. JleiicTBME MAarHUTHOTO TOJISI HA
MPOBOJIHUK C TOKOM M JIBMXKYIIYIOCS 3apspbKeHHyIo yacTuily. Cuna Ammepa u cunia Jlopenia.
MarauTHbIE CBOMCTBA BEIIECTBA.

SIBieHMe DJEKTPOMAarHUTHOM HHAYKUMU. MarautHeli notok. IlpaBuno Jlenma. 3akoH
3JIEKTPOMArHUTHON MHAYKIUU. SIBIIeHME CaMOMHAYKIUHU. MHIYKTUBHOCTh. DJIEKTPOMarHuTHOE
noJie. JHepaus INeKMmpoOMASHUMHO20 HOJIAL.

Kounedanus u BosHbl (17 4.)

Mexannueckue kosnebOanus. ['apmonudeckue kosebanus. CBOOOJHBIE, 3aTyXarolIHe,
BBIHYX/ICHHbIE KonieOanus. [IpeBpaiienns sHeprun npyu KonedaHusx. Pesonanc.

OnekTpoMarHuTHeIe KoseOanus. KonebarenbHbild KOHTYp. IlepeMeHHBIN 3ieKTpuUYecKuit
TOK. Pe3onanc 6 anexmpuueckou yenu. Kopomkoe 3amvikanue.

Mexanudeckue BOJNHBIL. llpononbHble M TonepedyHbie BONHBL CKOPOCTh M JJUHA BOJHBL
Hnmepghepenyus u oughpaxyus. Inepeust 601Hvl. 38YK0BbIE BOHDL.

OneKTpoMarHuTHbIe  BOJMIHBL. ~ CBOWCTBA  JJIEKTPOMAarHUTHBIX ~ BOJH.  Jlnama3oHsbl
9JIEKTPOMArHUTHBIX M3ITyYEHUI U HX MPAKTUYECKOE TPUMEHEHHE.

OnTtuka (14 4.)

I'eomerpuueckass ontuka. CKOpOCTb CBeTa. 3aKOHBI OTPAKEHUS M IPEIIOMIIEHHS CBETa.
®dopmyna TOHKOM JMH3bI. BoHOBBIE CBOMCTBA cBeTa: Aucnepcusi, nHTepdepeHus, upakims,
HOJIIpU3aLUsL.



OcHOBBI cHIENUAIBHON TEOPUH OTHOCUTEJIBHOCTH (3 4.)

HOCTyJIaTBI TCOPHUU OTHOCUTCIBHOCTU W CJICACTBUA W3 HUX. I/IHBapI/IaHTHOCTB MOAYyJAd
CKOpPOCTH CBC€TA B BAKYYMC. 3Hepr1/m 1mokos. CBsI3b MacChl 1 OHCPIUH CBO60,I[HOI>1 qaCTUILIbI.

KBanToBas ¢pusnka. ®usuka aroma u arToMHoro siapa (17 4u.)

I'mnoresa M. Ilnanka. ®Dotosnektpudeckuii 3ddext. OmnbiTel CrolieToBa. 3aKOHBI
doroadpdexra. VYpaBuenwe OitHmTeitHa. PoToH. KopmycKymspHO-BOTHOBOH  Ayallu3M.
Coomnouwenue neonpeoenénnocmetl I etizenoepea.

[Inanerapnas mozenp atoma. OObSICHEHHE JMHEHYATOrO CIEKTpa BOJOpOJAa Ha OCHOBE
KBaHTOBBIX MOcTynaToB bopa.

CocTaB M CTpPOCHHE aTOMHBIX siIep. DHEPrusl CBS3M aTOMHBIX siiep. BUAbI pagrioakTHBHBIX
MpeBpalleHnii aTOMHBIX siiep. 3aKOH PaJuOaKTHUBHOTO pacrana. fAnepueie peaxiuu. llemnas
peakuus aenenus sanep. llpumenenue a0ephoii snepuu.

DOnemeHTapHble YacTullbl. DyHIaMeHTaNbHbIE B3aUMOACHCTBHSL.

Crtpoenne Bcesiennoii (5 u.)

ConnHeuyHas cuctema: IUIaHETBI M Manble Tena, cuctema 3emis—Jlyna. CrpoeHue u
sBosmonus ConHua u 3B€371. Knaccudukanus 38€371. 3BE3b1 M HCTOYHUKH UX SHEPTHH.
lNanaktuka. CoBpeMeHHbIE IPECTABIEHUS O CTPOCHUH U 3BOJIOLMU BeeneHHo.

Oo6o0marwmee nopropenue (1 4. B 10 kiaacce + 2 4. B 11 kiacce)

JlaGopaTopHblie padoThI

N3yuenue nBukeHUs Tea M0 OKPYKHOCTH.

H3mepenue >kECTKOCTH MPYKUHBIL.

N3mepenne ko3 puiimerTa TpeHus CKOTbKCHHUS.

W3ydeHue 3aKOHa COXpPaHEHUS] MEXaHHUUECKON YHEPTUH.

N3yuenue paBHOBecHs TeJa O IEHCTBUEM HECKOJIBKUX CHIL.
DKcnepruMeHTallbHas poBepka 3akoHa I eit-Jlroccaka.

[TocnenoBarenbHOE U MapAJIEIBHOE COEAMHEHUS TPOBOIHUKOB.

N3mepenne 3/]C 1 BHYTpEHHETO COMPOTUBIICHHUS UCTOYHUKA TOKA.

. HabGmronenue necTBUs MArHUTHOTO TOJISL HA TOK.

10. UccnenoBanue ABieHUS SIEKTPOMAarHUTHON MHTYKITUH.

11. Onpenenenue yCKOPEHHsI CBOOOTHOTO MMAICHUS C IIOMOIIBIO MAasTHHKA.

12. U3Mepenne mokazartesns NpeaoMIeHUs CTEKIIA.

13. Onpenenenue ONTUIECKOM CHITBI M (POKYCHOTO PACCTOSIHHSI COOMPAIONICH JTUH3BI.
14. Onpenenenue AJIMHBI CBETOBOW BOJIHBI.

15. Habmonenue naTepdepeHny 1 Tudpakiuy CBeTa.

16. HaGmrogeHue CIUIONTHOTO M IMHEWYATOTO CIIEKTPOB.

17. Onpenenenue UMIyiabca U DHEPTHHM YACTHUIIBI MPH JBMKEHUU B MarHUTHOM Toiie (1o
¢dororpadusm).

R R

Kypcueom BblENeHbl 5SIEMEHTBHl COJEpXKaHMs OOydeHHUs, OTHOCAIIMECS K MOApa3leny
«BBIITYCKHUK TIOJYYUT BO3MOXKHOCTh HAyudUThCSA» B TPEOOBAHMAX K pe3yjbTaTaM OCBOEHUS

Kypca.

PezepB yueOHOTro BpEeMEHM HCIIONB3YETCs JJIsl OpraHM3aluu 0000IIAlONIero MOBTOPEHUS B
koHIile yueOnoro roaa (10 wacoB B 10 kmacce m 26 yacoB B 11 kmacce). OcTaibHOE pe3epBHOE
BpeMs pacrpeeNsieTcss MEXIy BCEMH pa3JiellaMH MPOrpaMMbl JUTsi (OpMHpPOBAHUS HABBIKOB
pelieHus 3a1ad.

IIpoexTsl

1. K.3. uonkoBckuii. Unen [InoIKOBCKOTO 1 UX peaibHOE BOILIOIICHUE.



2. I/ICCJ'IG,I[OBaHI/IC YCJIOBU PaBHOBECHS IIJIaBAOIICTO TECJIA.

3. DKcnepuMeHTaIbHOE

MPEJIOKEHHBIE BAMU).
4. HUccnenoBaHue 3aBUCHUMOCTH BBICOTHI MOABEMA KUIKOCTH B KaMWUIApe OT paguyca

KaruJuispa.
Mopnenu BeuHbIX ABurareneii. x pazodnadyeHue.

Dkonoruyeckue npoOaemMbl UCIOIb30BaHNUS TEIIOBBIX JABUTATENECH.
DKcrepuMeHTalbHas poBepka 3akoHa OMa JiJIst TOJIHOM TEeTH.
Tneromuit pa3ps M €ro UCIOJIb30BaHKE B PEKIIaMe.

9. Hyrosoii pa3psia. Jlyrosas cBapka

N

MOATBCPIKACHUC

ra30BbIX 3aKOHOB

10. UckpoBoii 1 KOpOHHBIN pa3psia. MosHus. 'poMmooTBOA
11. UccnenoBanrie MarHUTHBIX CBOMCTB TeJ, U3TOTOBICHHBIX U3 PA3HBIX MAaTEPUATIOB

12. U3rotoBieHue

KaTyllkKu HWHAYKTHBHOCTH H

OKCIICPUMCHTAJIBHOC

3aBHCUMOCTH HHIYKIIMOHHOTO TOKA B HEH OT pazIHUHBIX (PAaKTOPOB
13. MonenupoBaHie U 3KCIEPUMEHTAIbHOE MCCIEIOBAHNE MEXAaHMUYECKHX KOJeOaTelbHBIX
CUCTEM

14. IIpoexkTupoBaHue

YCTaHOBKH,

OCHOBAaHHOH Ha

dboTtoarddekre,

0€30MacHOCTh YeJI0OBeKa Mpu paboTe Ha MOIIIHOM Ipecce
15. CpaBHEeHME HJeH KIACCMYECKOW W KBAaHTOBOW (DM3HMKH B OOBSICHEHUH CTPOCHHUS aToMa.
JeTepMUHU3M U BEPOATHOCTH

(cxembI

OIIBITOB,

HCCIICAOBAHUC

o0ecIieuynBaroen

Bcee IIPOCKTHI HOCAT O6y‘1310H.[PII>i XapaKTEP, BBIIMOJIHAKOTCA, KaK IIPAaBUJI0, BO BHCYPOUYHOC BpEM
" HC IIpeamnojgararoT 00513aTEIIEHOTO OICHUBAHHA yJalIUXCA IO pE3yJIbTaTaM UX BBIITOJTHCHUA.

B KaJICHAAPHO-TCMATUYCCKOM INIAHUPOBAHUHU AOITYCTUMBI CIICAYIOIIUEC COKPAIICHUA:

K.p. — konTtposbHas padora,
JL.p. — nmaGopaTtopHas pabota

TemaTu4yeckoe IJIAHUPOBAHHUE

BblAC/IAC€MbIX HA U3YVYCHHUE Ka)l(ILOﬁ TEeMbI

C VKa3dHHEM KoJIn4eCcTBa 4YacCoB,

10 knacc
OCHOBHBIE BUIBI IEATETLHOCTH OcHoOBHBIE
Ko Kot oOyuaromuxcs (Ha ypoBHe HarpaBJIeH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :;2 BOCITUTATEN
qac bHOU
OB
OB NEeSATENBHOC
TH
®dusuka u 1 | ®usuka — 1 | OOBSACHATH HA KOHKPETHBIX TIPUMEPAX 1,2,5
€CTECTBEHH dbyHI1aMeHTa POJIb U MeCTO (PU3UKH B
OHAYyYHBII JIbHAs HAyKa dbopMUpOBaHUN COBPEMEHHOM Hay4YHOI
METO/ 0 TPUpPOJIE. KapTUHBI MUpPA, B pa3BUTUU
MTO3HAHUS Hayunsrii COBPEMEHHBIX TEXHUKH U TEXHOJIOTHH,
PUPOIBI METOJ B MIPAKTUUECKOU JIEATETLHOCTH JIFO/ICH.
MMO3HAHMUS. JleMOHCTpHpOBAaTh Ha IpUMEpPax
Meroas! B3aUMOCBSI3b MEXY (pU3HKON U
HCCIIEA0BAHU JPYTUMU €CTECTBEHHBIMU HayKaMH.
o BocnpousBouts cxeMy Hay4YHOTO
buznuecKkux MIO3HAHMUSI, IPUBOJUTH IPUMEPHI €€
SIBJICHUH. UCIONIb30BaHu. [laBaTh onpeneneHue
duznueckue MOHSATUI U PACIIO3HABATh UX: MOJIEIIb,




OcCHOBHBIE BUABI ACATCIBHOCTHU

OCHOBHBIE

Ko Kox oOyuaromuxcs (Ha ypoBHe HaIpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac BHOU
OB
OB JesITeNIbHOC
TH
BEJIMYUHBI U HayyHas TUIOTe3a, pu3ndeckas
ux BEJIMYMHA, PU3UIECKOE SBIICHHE,
U3MEpEeHHe. Hay4yHBIN (hakT, GU3HMUECKUil 3aKOH,
¢du3uveckas Teopusi, IPUHIIHIT
COOTBETCTBHUSI.
[TpuBoauTh IpUMEPHI PU3HMUECKUX
BennurH. DopmynupoBaTh GU3NYECKUE
3aKOHBI. YKa3bIBaTh TPAHUIIBI
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
Mexanuka | 30 | Kmnemaruk 7 | HaBatb ompejesieHue MOHATHN: 4,5
a. MEXaHHYECKOE JIBUKEHUE,
MexaHnueck MOCTYMATEeNFHOE ABIKEHHE,
oe pPaBHOMEPHOE JBUKECHHE,
TIBMDKEHUE. HEpaBHOMEPHOE JIBMKEHUE,
Cucremsl PaBHOYCKOPEHHOE JIBUYKEHUE,
orcyéra. JIBIDKEHUE 110 OKPYKHOCTH C
CkanspHsie MOCTOSTHHOM CKOPOCTBIO, CUCTEMA
Y BEKTOPHBIE oTcuéra, MaTepuaIbHas TOUKa,
busnueckue TPaeKTOpHS, MyTh, IEPEMEILICHNE,
BEJIMYMHBI. KOOp/WHATa, MOMEHT BPEMEHH,
Martepuanba MPOMEKYTOK BPEMEHH, CKOPOCTh
ast TOUKa. PaBHOMEPHOTO JIBMXKEHUS, CPETHSS
[Toctynaten CKOPOCTh, MTHOBEHHAs CKOPOCTb,
BHOE YCKOpEHHE, IEHTPOCTPEMUTEIBHOE
JBUKECHHUE. yckopenue. PacrioznaBate B
TpaexTopus, KOHKPETHBIX CUTYaIUIX, HA0II01aTh
MyTh, SBJICHUS: MEXaHUYECKOE JIBUKEHHE,
nepeMeneHu MOCTYMNATEeNFHOE ABIKEHHE,
e. pPaBHOMEPHOE JBUKECHHE,
OTtHOCHTEN HEpaBHOMEPHOE JIBUKECHUE,
HOCTb PaBHOYCKOPEHHOE JIBUYKEHUE,
TIBYKEHUSL. JIBIDKEHUE C YCKOPEHUEM CBOOOIHOTO
PaBHoMepHO NaJIeHUs, IBUKEHHUE TT0 OKPYKHOCTHU C
e MTOCTOSIHHOM CKOPOCTBIO.
MpSIMOJTUHEN Bocnpou3BoauTs siBieHus:
HOE MEXaHUYECKOe JBIKEHUE,
JBUKECHHUE. pPaBHOMEPHOE JBUKEHHE,
CkopocTb HEpaBHOMEPHOE JIBUKEHUE,
pPaBHOMEPHO PaBHOYCKOPEHHOE JIBUYKEHUE,
rO JIBUKEHHE C YCKOPEHUEM CBOOOTHOTO
MpSIMOJTUHEN NaJIeHUs, IBUKEHHUE TT0 OKPYKHOCTHU C
HOTO IIOCTOSIHHOW CKOPOCTBIO JUIst
TIBUKCHHUSL. KOHKPETHBIX TeTl.
VYpaBHeHHe 3anaBaTh cCUCTEMY OTCUETA IS

paBHOMEPHO

ONMCAHUA IBUKCHUA KOHKPETHOI'O




OcHoOBHBIE BUBI ACSITEIBHOCTH OcHoBHbIE
Ko Kot oOyuyaromuxcs (Ha ypoBHE HaIpaBJICH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac BHOM
OB
OB TESITEIHOC
TH
ro Tena.
JIBUKEHMUSL. PacriozHaBath cuTyanuu, B KOTOPBIX
I'paduxu TEJI0 MOKHO CUUTATh MATEPHAILHON
PaBHOMEPHO TOYKON. ONHMCBIBATh TPAEKTOPUH
ro JBUKECHUS TEJl, BOCIIPOU3BOIUTH
JBUKEHMUSL. JIBUKEHHUE U IPUBOJIUTH IPUMEPBHI TEll,
Hepasaomep MMEIOUINX 33JaHHYIO TPACKTOPHUIO
HOE JIBUKCHUSI.
IBUKCHHUE. OnpenensaTs B KOHKPETHBIX CUTYalUsAX
Cpennsist 3HAYEHUS CKATAPHBIX (PU3NIECKUX
CKOPOCTb. BEJIMYMH: MOMEHTA BPEMEHH,
MrHoBeHHas IIPOMEXKYTKA BPEMEHH, KOOPINHATHI,
CKOPOCTb. IIyTH, CPEJHEN CKOPOCTH.
YckopeHnue. Haxoaute MOIysIb ¥ IPOEKIIUU
PaBHOyCcKOpe BEKTOPHBIX BEJINYMH, BHINOIHATH
HHOE JEICTBUS YMHOXKEHHUS Ha YHCIIO,
IBUKCHHUE. CJIOKECHMSI, BHIYUTAHUS BEKTOPHBIX
YpaBHeHue BEJINYHH.
paBHOYCKOpE OnpenensaTs B KOHKPETHBIX CUTYaLUsIX
HHOTO HalpaBJieHUE, MOAYJb U IPOEKINH
JBUKCHMUSL. BEKTOPHBIX (PU3MUECKUX BEIUYMH:
I'paduxu HepeMelIeH s, CKOPOCTU
paBHOYCKOpE PaBHOMEPHOTO JBUKEHUS, MTHOBEHHOU
HHOTO CKOPOCTH, YCKOPEHUS,
JBUKCHMUSL. LEHTPOCTPEMUTENBHOIO YCKOPEHMS.
PaBHOMEpHO [IpuMeHATH 3HaHUA O AEUCTBUSX C

€ JIBUJKCHUE
o
OKPY>KHOCTH

BEKTOPaMHU, OJyYEHHBIE HA ypOKax
TEOMETPHUH.

Ck1aipIBaTh U BBIYUTATh BEKTOPHI
MepeMeIleHUN U CKOPOCTEM.

Paborats B nape, rpymnmne npu
BBITMIOJTHEHUH HUCCIIEI0BATENbCKUX
3a/1aHUM.

OueHuBaTh  pealbHOCTh  3HAYEHUU
MOJTyYEHHBIX (PU3HUECKUX BEIIMYMH.
3anuceIBaTh YpaBHEHHUS] paBHOMEPHOTO
U PAaBHOYCKOPEHHOTO MEXaHUYECKOTO
nBuxkeHus. CoCTaBIsATh ypaBHEHUS
PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JBUKEHUS B
KOHKPETHBIX cUTyalusx. Onpeaensarb
M0 YPaBHEHUSAM MapaMeTPhl JIBUKECHHUSL.
Crpouts rpaduk 3aBUCUMOCTH
KOOpJMHATHl MaTepUaIbHON TOYKU OT
BPEMEHU JIBUXKEHUS.




Pa3nen

Ko

BO
gac
OB

TeMebl

Kon

qac
OB

OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

Omnpenensts no rpaduKy 3aBUCUMOCTH
KOOpJMHAThl OT BPEMEHU XapaKTep
MEXaHUYECKOTO JIBI)KEHUS, HAUaIbHYIO
KOOPJIMHATY, KOOPJMHATY B YKa3aHHBIN
MOMEHT BPEMEHH, U3MEHEHHE
KOOPJIHMHATHI 32 HEKOTOPBIN
MIPOMEKYTOK BPEMEHHU, TPOEKIIUIO
CKOPOCTH (/151 pAaBHOMEPHOT'O
MPSIMOJIMHEHHOTO JBUKEHHUS ).
OmnpenensaTs 1o rpaduKy 3aBUCUMOCTH
MPOEKIIMU CKOPOCTH OT BPEMEHHU
XapaKTep MEXaHUYECKOTO JIBUKECHMUS,
MPOEKIIMIO HAYaIbHON CKOPOCTH,
IPOEKIINI0 YCKOPEHUs, U3MEHEHUE
KoopauHaThl. OnpeaensiTs no rpaduky
3aBUCHUMOCTH IPOEKLUN YCKOPEHUS OT
BPEMEHH XapaKTep MEXaHUYECKOTO
JBUKEHUSI, U3MEHEHUE MTPOCKIIUU
CKOPOCTH 3a OIpeieIEHHbBIN
POMEXYTOK BPEMEHHU.

JlaBatb onpeneneHne MOHATUN:
a0COJIIOTHO TBEPIOE TEIO,
MOCTyNaTeNbHOE U BpalllaTelbHOe
JBUKEHMS a0COJIIOTHO TBEPOIO Tea.
Pacno3naBaTh B KOHKPETHBIX
CUTYaIUSX, BOCIIPOU3BOIUTH U
Ha0II0/1aTh OCTYMATEIbHOE U
BpalllaTeIbHOE IBUKEHUS TBEPIOTO
tena. [IpuMeHsaTs Mozenb aOCOTIOTHO
TBEPAOrO Tena AJisi OMUCAHUS
JBIKEHUS TeJl. BEIYHCIIATH 3HAYSHUS
YIJIOBOM M JIMHEHHOW CKOPOCTEH,
YacTOTHI ¥ IEproJIa OOpaIIeHus B
KOHKPETHBIX CUTYalIHsIX.

Ctpouts rpaduKu 3aBUCUIMOCTH
MPOEKIIMU U MOJTYJISl IEpEeMEICHHS,
CKOPOCTH MAaTE€pUAJIbHON TOYKH OT
BpeMeHH JBHKeHUS. CTPOUTH rpapuKu
3aBUCUMOCTH MTYTH U KOOPAUHATHI
MaTepuaibHOU TOUYKU OT BpEMEHHU
JIBIDKECHMUSL.

Pasznuyarh myTh U epeMenieHue,
MI'HOBEHHYIO U CPEIHIOIO0 CKOPOCTH.
W3mepsTh 3HaUeHHS TTepeMEIeHus,
MyTH, KOOPANHATHI, BDEMEHU




OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kot oOyuaromuxcs (Ha ypoBHe HarpaBJIeH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac bHOU
OB
OB NEeSATENBHOC
TH
JBUKEHUSI, MTHOBEHHOM CKOPOCTH,
CpPEeIHEN CKOPOCTH, YCKOPEHHS],
BPEMEHU JBUKEHUS.
PaGorate B mape mpu BbIIIOJIHEHUU
1a00paTOpHBIX PabOT U MPAKTUIECKUX
3aganuii. [Ipumenars moaenu
«MaTepHualibHasi TOYKa», «PpaBHOMEPHOE
MPSMOJIMHENHOE IBUKECHHUE,
«PaBHOYCKOPEHHOE JIBMXKEHHUE» JUIS
OTMCAHUs IBUKEHUS PEATbHBIX TN U
00BEKTOB.
3akoHbI 5 | aBaTh onpeneneHne MOHATHMN: 3,5
AMHAMHUKHA WHEpLUs, UHEPTHOCTh, Macca, CUia,
HbroTona. PaBHOJICHCTBYIOIIAS CUJIA,
SABnenue WHEepLUalIbHasi CUCTEMA OTCUETA,
WHEPIUH. HEWHEepIUaIbHasl CUCTEMA,
Macca u reoLieHTpUYEeCcKas U
cuIa. TeJIMOLIEHTPUYECKAst CUCTEMbBI OTCUETA.
Nuepunansu Pacno3naBath, Ha0MIOAATh SIBIICHUE
bI€ CHCTEMBI uHepiuu. [IpuBoAUTH IPUMEPHI €T0
oTcuéra. MPOSIBIIEHUS] B KOHKPETHBIX CUTYalLUSX.
B3aunmoneiic Beinenats geicTBus TN ApYyr HA Apyra
TBHE TeJl. Y XapaKTEepPU30BaTh UX CHIJIAMH.
IlepBeii, [IpuMeHATH 3HaHUA O ACUCTBUAX HA
BTOPOH U BEKTOpPaMH, MTOJIyYEHHBIE HAa YpOKax
TpeTui reoMeTpun. OnpenensTh
3aKOHBI PaBHOAEHCTBYIOLIYIO CUITY JBYX U
HerotoHa. Oonee cui.
[Tpunimn DopmyIHpOBaTh MEPBHINA, BTOPOU U
OTHOCHUTEJBH TpeTuii 3akoHbl Hpr0TOHA, YCITOBUS UX
OCTH MPUMEHUMOCTH.
lNasmnes. [IpuMeHATH NepBBIN, BTOPOW U TPETHUI
[IpuHuun 3aKkoHbl Hpr0TOHA IIpH penieHun
CYTIEPIIO3HII PaCUYETHBIX U HKCIIEPUMEHTATBHBIX
WU CHUJL. 3a/1a4.
I'eonentpuu
eckKas u
TeJIMOLEHTPU
yeckas
CUCTEMBI
OTCYETa.
Cuibl B 6 | [lepeuncnars BUIbI B3aUMOACHCTBUSA 2,5,8
MeXaHMKe. TEJ ¥ BUJBI CUJT B MEXAHUKE.
Cuuibl B JlaBaTp onpeneneHue MOHITUI: CHIIa

IPHUPOJIE.

TAKECTHU, CHUJIa YIIPYI'OCTH, CHUJId




OCHOBHBIE BUJIBI IIEITELHOCTH OcHOBHBIE
Ko Kot oOy4Jaronuxcs (Ha ypoBHE HaInpaBjieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Pazgen BO Tembl :1]21(0) BOCITMTATE
qac bHOU
OB
OB JIeSITETLHOC
TH
3aKkoH TpEHHUs, BEC, HEBECOMOCTb, Meperpy3Ka,
BCEMHUPHOTO nepBasi KoOCMUYecKast
TATOTEHHUS. CKOpOCTb.
I'paBuTanmo DopMynMpOBaTh 3aKOH BCEMUPHOT'O
HHas TSATOTEHUS U YCIIOBUS €r0
IIOCTOSTHHAS. MPUMEHUMOCTH.
Cuna HaxoauTtes B JOIOIHUTENLHOMN
TSKECTH. nuteparype u lHTepHere
Cuima nHpopmarnto 006 oTKpbITHH HeloTOHOM
TSKECTH Ha 3aKOHA BCEMUPHOTO TATOTECHHUSI, &
JIPYTUX TaK)ke HHPOPMAIIHIO, TIO3BOJISTIOLITYIO
IUIAHETaX. PACKPBITh JIOTUKY HAYYHOT'O MMO3HAHUS
[TepBas MIPY OTKPBITUU 3aKOHA BCEMUPHOTO
KOCMHYECKAs TSATOTEHUS.
CKOpOCTb. [IprMeHsATh 3aKOH BCEMUPHOTO
JBmxeHue TATOTEHUS TIPU PEUICHUN KOHKPETHBIX
HEOECHBIX 3ajad.
T U PaccunthiBaTh CUTy TSIKECTH B
CITYyTHUKOB. KOHKPETHBIX cuTyanusx. Haxoauts B
Becu JIOTIOJIHUTEILHOM JIUTepaType u
HEBECOMOCTh HNuTepHeTe nHbOpMAITHIO O
. napameTpax IJIaHeT U APYTUx
Cutel HeOEeCHBIX TeJl. PaccuMThIBaTh MEpPBYIO
YIOPYTOCTH. KOCMHUYECKYIO CKOPOCTb.
3akoH ['yka. Hcmonp30BaTh 3aKOHEI MEXaHUKH JIJTSI
Cutel 00BSICHEHMS IBM)KEHHUS HEOECHBIX Tell.
TpEHUSL. Brruncnars Bec Tell B KOHKPETHBIX

cutyanusx. Ha3zpiBaTh CX0JCTBO U
pa3iuuus Beca U CUJTbI TSHKECTH.
Pacnio3naBaTh U BOCIPOU3BOIUTH
COCTOSIHHSI T€JI, IIPU KOTOPBIX BEC Tela
PaBEH CUJIE TSHKECTH, OOJIBIIE UITH
MenbIe e€. OnmuceBaTh U
BOCIIPOU3BOJIUTH COCTOSIHUE
HEBECOMOCTH TeIa.

HaxoauTtes B JOIOIHUTENLHOMN
nureparype u aTepHere
nH(OpMAIHIO O BIUSHUA HEBECOMOCTH
U TIEpEerpy3KH Ha OPTaHU3M YEJIOBEKa.
Pacnio3naBaTh, BOCIPOU3BOIUTD U
HaOJII0aTh Pa3IMYHbBIE BUIBI
nedhopmaruu ten. PopmMyaIupoBaTh
3aKoH ['yka, rpaHuIbI €ro
MPUMEHUMOCTU. BBIUUCIIATE 1
U3MEPSITH CHIIY YIIPYTOCTH, )KECTKOCTh




Pa3nen

Ko

BO
gac
OB

TeMebl

Kon

qac
OB

OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

MPYKHUHBI, 3KECTKOCTH CUCTEMBI
npyxxuH. MccnenoBarsh 3aBUCUMOCTD
CHWJIBI YIIPYTOCTH OT JAedopMaIum,
BBITIOJIHSTH KCIIEPUMEHTAIBHYIO
npoBepKy 3akoHa ['yka. Pacnosnasarts,
BOCITPOU3BOIUTH, HAOJIO1aTh SBJICHUS
CYXOT0 TPEHHS MOKOs, CKOJIbKEHUS,
KaueHUsl, SIBJICHUE COMTPOTUBIICHUS MPU
JBUKEHHUH TeJa B )KUAKOCTU WIIH rase.
N3mepsats u n300pakars rpaduuecKu
CHWJIBI TPEHUS TIOKOS, CKOJIbXKEHUS,
KAueHUsI, )KUJKOTO TPEHUS B
KOHKPETHBIX cuTyanusx. Mcnomas3oBaTh
dbopMyITy JIUISl BBIYUCIICHUS CHITBI
TPEHUSI CKOJIBKEHHUSI IPU PEIICHUN
3a/1a4. BBISIBIIATH 9KCIEPUMEHTATBHO
BEJIMYMHBI, OT KOTOPBIX 3aBUCHUT CHJIa
TPEHUS CKOJIbKEHUSI.

W3MepsTh CUITy TSXKECTH, CUITY
YOPYroCTH, BEC T€Ja, CHILY TPEHHUS,
yATUHEHHUE NPYKUHBL. ONpenesnsaTs ¢
MOMOIIIbI0 KOCBEHHBIX U3MEPEHUM
KECTKOCTh MPYKUHBI, KOAPOUITHECHT
TPEHUSI CKOJIbKEHUSI.

PaGotate B mape mpu BBHIIOTHEHUU
IIPaKTHUYECKUX 3aaHUM.

HaxoauTtes B JOIOIHUTENBLHOMN
nureparype u aTepHere
UH(OPMAIIHIO O MPOSIBICHUSX CHIIBI
TpeHusl, crocodax e€ yMeHbIICHUS U
YBEJTUYCHUS, POJIU TPEHUS B IPUPOJIE,
TEXHUKE U OBITY.

[IpuMeHsTh MOMTy4YeHHBIE 3HAHUS TIPU
pellIeHnH 3a7a4 Ha OJJHOBPEMEHHOE
JIEMCTBHE HA TEJI0 HECKOJIBKUX CHJI, Ha
JBUKEHHE CHCTEMBI CBA3aHHBIX TEIl.
Haxonute B JOMOJHUTENBHON
autepatype u HTepHeTe
UH(OPMAIIHIO O BKJIAJIC PA3HBIX
YUEHBIX B Pa3BUTUE MEXAHUKHU.
I'oToBUTE Mpe3eHTaluu U COOOIICHHS
M0 U3yYEHHBIM TEMaM.

BrBINoaHATE JOMOTHUTENBHBIC
HCCIIeIOBATENbCKHUE PAabOTHI MO
M3YYEHHBIM TeMaM (BO3MOKHBIE TEMbI
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OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

MIPE/ICTABICHBI B YUYCOHHKE).
[TpuMeHsSITh 3aKOHBI JUHAMUKH IS
OTMCAHMSI IBU)KCHUS PEATbHBIX TEJ

3akoH
COXpaHeHHs
HMITYJIbCA.
Nmnynbe
Tena.
Nmnynbce
CHJIBL.
3aKkoH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JBUYKEHUE

JlaBaTb onpeneneHne MOHATUN:
UMITYJIBC MaTepUaIbHON TOUKH,
UMITYJIBC CHJIBI, UMITYJIbC CUCTEMBI TEJl,
3aMKHYTasl CUCTEMa TeJl, PEaKTUBHOE
JIBIKEHUE, pEaKTUBHAS CUJIA.
Pacnio3naBaTh, BOCIIPOU3BOIUTS,
Ha0JII0/1aTh YIIPYTHE U HEYTIpyTue
CTOJIKHOBEHUS TeJl, PEaKTUBHOE
JIBIKEHHUE.

HaxoauTh B KOHKPETHOM CUTYyaIluu
3HAUYCHHS UMITYJIbCa MaTepUaIbHOMN
TOYKH U UMITYJIECA CHIIBI.
DopMyIHpPOBATH 3aKOH COXPAaHEHUS
UMITyJIbCa, TPAHUIIBI €TO
MPUMEHUMOCTH.

CocTaBnsTh ypaBHEHHUS, OMMCHIBAIOILINE
3aKOH COXpaHEHUs UMITYJIbCa B
KOHKpETHOM cutyaunu. Haxoaurs,
UCIIOJIb3YSl COCTAaBICHHOE YPaBHEHUE,
HEU3BECTHBIE BETUUHUHBI.

Haxonuts B JOMOJHUTENBHON
nutepatype u IHTepHeTe
UH(OPMALIHIO TIO 33JJAHHOM TeMe.
['oToBUTH Mpe3eHTaIuil U COOOIIeHUS
M0 U3Y4YEHHBIM TeMaM (BO3MO>KHBIE
TEMBI TIPEJICTABIICHBI B YUeOHUKE).
l'oToBUTH Mpe3eHTaNU M COOOIIEHHS O
nonérax 4yenoBeka B KOCMOC, O
JIOCTH>KCHUSIX HAlllel CTpaHbI B
OCBOEHUHU KOCMHYECKOT0
IPOCTPAHCTBA.

BEIOTHATE 1ONOTHUTENbHBIE
UCCIIEI0BATEIbCKHUE PA0OTHI IO
U3YYEHHBIM TeMaM (BO3MOXKHBIE TEMBI
IIPEJICTaBICHEI B yueOHuKe). PaboTaTh
B MIape WJIM TPYIIE MPU BHIMOIHEHUH
IIPAaKTHYECKUX 3a1aHUM.

2,5

3akon
coXpaHeHUs
MeXaHHYeCK
0il YJHEepruu.
Pa6oTa

JlaBaTh ompeneneHue MOHATHIA: paboTa
CHUJIBbI, MOIIIHOCTb, KUHETHYECKAs
SHEprusl, NOTEHIMAIbHAS YHEPT U,
MOJIHAsI MEXaHUYECKasi YIHEPTus,
M30JIMPOBAHHAs CHCTEMA,

1,5




OcHoOBHBIE BUBI ACSITEIBHOCTH OcHoBHbIE
Ko Kot oOyuaromuxcs (Ha ypoBHe HarpaBJIeH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac BHOM
OB
OB NEeSATENBHOC
TH
CHJIBL. KOHCEpBAaTHUBHAs CUJIA.
MomHoCTSb. BbIuncisaTe B KOHKPETHON CUTyaluu
Kunernueck 3HaueHusl GU3NYECKUX BETUYHH:
ast SHEeprus. paboThI CUIIBI, PAOOTHI CUITBI TSKECTH,
PaGora cunbl paboThI CUIIBI YIIPYTOCTH, PaOOTHI CUITBI
TSYKECTH. TPEHMSI, MOIIIHOCTH, KHHETUYECKON
Mexanunueck SHEPI'HH, U3MEHEHUSI KHHETUYECKOMN
ast SHEepIus SHEPIrUH, MOTEHIIUAILHOW SHEPTUH TEI
MarepuaibH B IPABUTALlMOHHOM II0JIE,
Oil TOUKHU U MOTEHIMATBLHON SHEPTUU YIIPYTO
CUCTEMBI. neOpMUPOBAHHOTO Tela, MOTHON
3aKoH MEXaHUYECKOM HEPTUN.
COXpaHEHUs CocTaBiATh ypaBHEHUs, CBA3bIBAIOLINE
MEXaHUYECK paboTy cuiIbl, IEHCTBYIOLIEH HA TENO B

Ol DHEPTHH.

KOHKPETHOW CUTYalluH, C U3MEHEHUEM
KMHETUYECKOUW DHEPrUM Tela.
Haxoauts, HCIosb3ysl COCTaBICHHOE
YpaBHEHUE, HEU3BECTHBIE BEJINYUHBI.
DopMyIUpOBaTh 3aKOH COXPAHEHHUS
IIOJIHOM MEXaHUYECKON DHEPTUH,
Ha3bIBaTh TPaHUIIBI €TO
IIPUMEHUMOCTH.

CocTaBnATh ypaBHEHHUs, ONMCHIBAIOIINE
3aKOH COXPaHEHHUS MOJTHOMU
MEXAHUYECKON SHEPTUN B KOHKPETHOU
cutyauuu. HaxonuTs, ucnonbs3ys
COCTaBJICHHOE ypaBHEHHUE,
HEU3BECTHBIC BEIIMYHHBI.

BBINOIHATE SKCIIEPUMEHTAIIBHYIO
IIPOBEPKY 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU. BBINIOIHATH
KOCBEHHBIE U3MEPEHUS UMITYJIbCA TENA,
MEXaHUYECKOW YHEPruu Tema, paboTh
CHJIBI TPEHUS.

PaGorats B nmape, rpymnmne npu
BBITNIOJTHEHUH NTPAKTUYECKUX 3a1aHUM.
CocTaBisITh YpaBHEHHUS U HAXOUTh
3HaYeHUs (PU3NYECKUX BEJTUUUH MPU
pelIeHNH 3a1a4, TPEOYIOMNX
OJIHOBPEMEHHOI'O IPUMEHEHUS 3aKOHOB
COXpaHEHHUsI UMITYJIbCa U
MEXAHUYECKON DHEPIUy; 3a1a4, 110
YCIIOBHIO KOTOPBIX COXPAHSETCS
UMITYJIbC, HO U3MEHSETCS TIOJIHas
MEXaHUYECKast JHEPTUsl CUCTEMBI TEIl.
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OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

BBIUuCnATE BTOPYI0 KOCMUYECKYIO
ckopoctb. Haxoauts B
JIOTIOJIHUTEIBHOM IUTepaType 1
WuTepHere nHpOpMannio o 3aJaHHOM
Teme. ' 0TOBUTh Mpe3eHTaluu 1
COOOILIEHNUS IO U3YYEHHBIM TEMAM
(BO3MOJKHBIE TEMBI ITPEJICTABIICHBI B
yueOHUKE).

BBINONHATE 1ONONMHUTENBHBIE
UCCIIEI0BATEIbCKHUE PA0OTHI IO
U3y4EHHBIM TeMaM (BO3MOKHBIE TEMBI
IIPEJICTaBJICHbI B YUEOHUKE).
[TprMeHATH 3aKOHBI COXPAaHEHMS
UMITYJIbCAa M MEXaHUYECKON SHEPTUHU
JUIsl OTIMCAHMSI IBMXKEHUS peasbHBIX
TelL.

Craruka.
PaBHOBecue
MaTepualibH
OM TOYKH U
TBEPJIOTO
Tenma. Buasl

PaBHOBCCHA.

YciaoBus

PaBHOBCCHA.

JaBatb onpeneneHne MOHATUMN:
paBHOBECHE, YCTOMYMBOE PaBHOBECHE,
HEYCTOWYMBOE PaBHOBECHUE,
0e3pa3nnyHOe paBHOBECHE, IJIEUO
CHUJIbl, MOMEHT CHJIBI.

Haxoauts B KOHKpETHOM CUTYyallUH
3HAUYEHMS TIeYa CUIIbl, MOMEHTA CUJIBI.
[lepeuncnsaTs ycnoBus paBHOBECHS
MaTepualbHON TOYKU U TBEPAOTO Tea.
CocTaBnsTh ypaBHEHHUS, ONMCHIBAIOLINE
YCIIOBHSI paBHOBECHS], B KOHKPETHBIX
cutyauusax. Onpeaensits, UCTIONb3Ys
COCTaBJICHHOE YpaBHEHUE,
HEU3BECTHBIE BEJTUUYMHBI.
Pacnio3naBaTh, BOCIPOU3BOIUTH U
HaOJII0aTh Pa3IMYHbIE BUIBI
paBHOBECHS TEll.

N3mepsaTs cuiny ¢ TOMOIIBIO
NPYKUHHOTO TUHAMOMETPA, U3MEPSITh
ieyo cuibl. PaboTaTs B mape, rpymnmne
P BBIMOJHEHNUHN TPAKTUYECKUX
3agaHuii. HaxoauTh B JOMOIHUTENBHOMN
nuteparype u lHTepHere
UH(POPMALIUIO O 3HAYCHUHU CTATHKH B
CTPOUTENLCTBE, TEXHUKE, OBITY,
o0BsicHeHue POPMBI U Pa3MEPOB
00BEKTOB IPUPOIBL. ['OTOBUTH
MPE3EHTALUU U COOOIIEHUS,
BBINIOJIHSTH MCCIIEIOBATEIbCKHE
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OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kot oOyuaromuxcs (Ha ypoBHe HarpaBJIeH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl ;22 BOCITUTATEN
qac bHOU
OB
OB NEeSATENBHOC
TH
paboThI 1O 3a/IaHHBIM TEMaM.
Paborate B mape mpu BbIIIOJIHEHUT
n1abopaTopHOI PabOTHI.
OcHoBBI 2 | JaBatb omnpejesieHue MOHATHMN: 5
rUApoMexaH HECKUMaeMas )KUJKOCTb, PAaBHOBECHE
UKH. KHUJKOCTHU U Ta3a, TUIPOCTaTUUYECKOE
JlaBnenue. JIaBJICHUE, JIJAMUHAPHOE TEYCHHUE,
3aKoH TypOyneHTHOe TeueHue. Pacro3nasars,
[Tackass. BOCTIPOM3BOJUTH U HAOIIOIaTh
PaBHOBecue JaMUHApHOE U TYpOyJIEeHTHOE TeYECHNE
KUIKOCTU U KUJKOCTH.
ra3a. 3akoH Haxoauts B KOHKPETHOM CUTYyallUH
Apxumena. 3HA4YECHUS JABJICHUS B TOKOSALIEHCS
IInaBanue KUAKOoCTH WK rase. opmynupoBarh
Ted. 3akoH Ilackans. [IpumMeHATH 3aKOH
JBuxeHnue ITackans mist 0ObsACHEHUS
AKUIKOCTH. TUAPOCTATUYECKOTO MapagoKca, s
3aKoH 00BsICHEHUS MPUHIUIA IEHCTBUS
bepuymnu. TUAPABIMYECKOTO Mpecca U
YpaBHeHHe BBIYMCIICHUS ITapaMEeTpOB Ipecca.
bepnynau DopMyJIHPOBAThH 3aKOH ApXHUMeEa.
[IpumensaTs 3akoH Apxumena ais
pemenus 3ana4y. Onpenensitb
IUIOTHOCTH TeJIa MO €ro MOBEICHUIO B
*Kuakoctu. Onpenensitb BO3MOKHOCTh
IUIaBaHMs Teja.
CocraBnars ypaBHeHue bepHymn B
KOHKPETHBIX cuTyauusix. Onpenensrs,
HCITIOJIb3Ys COCTABIIEHHOE YPAaBHEHHUE,
HEU3BECTHBIE BEJTUUYHHBI.
[IpuBOANTE IPUMEDHI,
WUTIOCTPUPYIOLIHNE BBIITIOJIHEHUE
ypaBHeHus1 beprymn.
Haxonuts B JONOJHUTENBHON
nuteparype u lHTepHere
uH(pOpMAaIHo 00 UCITOJIE30BAHNUN
ypaBHeHUs1 bepHyM B TEXHUKE U
OBITY.
Monekynsap | 17 | OcHoBBI 3 | aBaTh onpeneneHue MOHATUN: 5
Has pu3mKa MOJIEKYJISIP TEIUIOBBIE SIBJIEHUS, MAaKPOCKOIINYECKUE
U HO- TeJa, TEIIOBOE IBUKEHUE,
TEPMOJUHA KHHETHYeCcK OpoyHOBCKOE IBMXEHUE, TUPDy3Hs,
MHUKa 0if Teopuu OTHOCHTEJIbHAS MOJIEKYJIsIpPHAs Macca,
(MKT). KOJINYECTBO BEUIECTBA, MOJISIpPHAS

MonekynsapH

Macca, MOJICKYJId, MaCcCa MOJICKYJIbI,




OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kox oOyuaromuxcs (Ha ypoBHe HaIpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac bHOU
OB
OB JesITeNIbHOC
TH
o- CKOPOCTbH JIBH)KEHUSI MOJIEKYIIbI,
KMHETHYECKa CpeHsIsl KHHETUYeCKasi SHeprusi
s Teopus MOJIEKYJIbI, CHJIbI B3aUMOJICHCTBUS
(MKT) MOJIEKYJI, UACATbHBIN a3,
CTpOCHHUS MUKPOCKOIIUYECKUE TTapaMeTphI,
BEIIECTBA U MaKpOCKOIUYECKHUE MapaMeTphbl,
ed JaBJICHHE ra3a, a0COM0THAS
AKCIIEPUMEH TeMIlepaTypa, TEMI0BOE PaBHOBECHE,
TaJIbHbIE MKT.
JT0Ka3aTelbe [TepeyncnsTh MUKPOCKOTTUYECKHUE U
TBA. MaKpOCKOIUYECKHE TTapaMeTphl Ta3a.
BpoynoBcko [TepeuncnsaTh OCHOBHBIE TTOJIOKEHUS
€ JIBUKECHHUE. MKT, npuBOIUTH NPUMEDPHI,
Temnepatyp pe3yNIbTaThl HAOIIOICHUN U ONMCHIBATH
a 1 TeIJIoBOe 9KCIIEPUMEHTBHI, I0KA3bIBAIOLINE UX
paBHOBECHE. CIIPaBEeUIMBOCTbD.
Hkansr Pacnio3naBaTh 1 ONMUCHIBATD SIBJICHUS:
Henbcus u TEIUIOBOE JIBIKEHUE, OPOYHOBCKOE
KenbBuHa. nBKeHue, Tuhdysus.
AoGcomoTHas BocnpousBouTh ¥ OOBSICHATH OTIBITHI,
TeMIeparypa JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
Kak mMepa ckopoctu 1uddy3un oT TemnepaTypbl
cpenHei U arperaTHOro COCTOSIHUS BELIECTBA.
KHUHETHUYECKO Ha6mronate qudGy3uio B KUIAKOCTIX U
W DHEepruu rasax.
TETJIOBOTO Hcnonbs3oBath moaydyeHHbBIE HA YPOKaxX
JIBUKCHHUS XUMHUH YMEHUS ONPEAETSATh 3HAUCHUS
YaCTHUI] OTHOCHUTEJIBHON MOJIEKYJIIPHON MacCCBhl,
BEIIECTBA. MOJISIPHOM MaccChl, KOJIMYECTBA
Cunsl BEIIECTBA, MACChl MOJIEKYIIHI,
B3aUMOJIENCT dopmynHupoBaTh GUINIECKUN CMBICIT
BUS MOJIEKYT MOCTOSTHHOM ABOTaJpo.
B Pa3HbIX OnuceIiBaTh METOIBI ONIPEICIICHUS
arperaTHbIxX pa3MepoB MOJIEKYJ, CKOPOCTH
COCTOSIHMSIX MOJIEKYL.
BEIIEeCTBA. OneHuBaTh pa3mMep MOJEKYIIbI.
Mopaenb OOBSICHATH OCHOBHBIE CBOMCTBA
«UJeaNbHbIN arperaTtHbIX COCTOSIHUI BeIllecTBa Ha
ras». ocHoBe MKT.
JlaBnenue OnuceIBaTh MOJEINb «UCANbHBIN ra3y,
ra3a. CBsi3b OTPEIEIATh TPAHUILIBI €€
MEXIy npuMeHUMOCTH. COCTaBISIThH OCHOBHOE
JaBJIEHUEM U ypaBHenue MKT uneanbHOro rasa B
cpeaHen KOHKpETHOU cutyauuu. OnpeaensTs,
KHHETHYECKO WCIIOJIb3Ys COCTABJIICHHOE YPaBHEHHUE,




OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kot oOyuaromuxcs (Ha ypoBHe HarpaBJIeH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac bHOU
OB
OB NEeSATENBHOC
TH
1 BHEprueu HEU3BECTHBIE BEJIMYHHBI.
MOCTYIAaTEeNb CocraBnaTh ypaBHEHHE, CBA3BIBAIOIICE
HOTO JIaBJICHUE UJCAIBHOTO ra3a co CpeiHen
TEIJIOBOTO KMHETUYECKON SHEPrUer MOJIEKYJ, B
JBUKEHUS KOHKpPETHOU cuTyanuu. OnpeaensTs,
MOJIEKYI MCIIOJIb3Ys COCTABIICHHOE YpaBHEHHUE,
UJI€aTbHOTO HEN3BECTHBIE BEIMYUHBI. ONIUCHIBATh
rasa. CIOCOOBI U3MEPEHUS TEMITEPATYPHI.
OcHoBHOE CpaBuuBath mkainel KenbBuna n
ypaBHEHUE Lenbcus.
MKT CocTaBisiThb ypaBHEHUE, CBSA3bIBAIOIIIEE
UJIeaTBbHOTO a0COJIIOTHYIO TEMIIEPATYPY UI€aTHHOTO
rasa. rasa co cpeHell KHHETUYECKOMN
DHEPTrUEH MOJIEKYJI B KOHKPETHOMN
cutyanuu. OnpenensiTe, UCIOJIb3Ys
COCTaBJICHHOE YpaBHEHUE,
HEN3BECTHBIE BEJIMYHHBI.
CocraBnaTh ypaBHEHHE, CBA3bIBAIOIICE
JIaBJIEHUE UJCAIBHOTO rasa C
a0COIOTHOW TeMIEpaTypoil, B
KOHKpPETHOU cuTyauuu. OnpeaensTs,
WCIIOJIb3Ys COCTABIICHHOE YpPaBHEHHUE,
HEN3BECTHBIE BEJIMYHHBI.
H3mepsTh TemmiepaTypy KHJIKOCTH,
ra3a >kKMJIKOCTHBIMU U ITU(PPOBBEIMHU
TepMomeTpamu. Paborats B mape,
TPYIIE MPU BBIIOJHEHUH
IIPAaKTHUYECKUX 3aaHUM.
Haxonuth B JONOJHUTENBHON
nuteparype u MIHTepHeTe cBeieHus 1o
HCTOPUH PA3BUTHUSL AaTOMUCTHUECKOMN
TEOPHH CTPOEHUS BEIIECTBA.
YpaBHeHue 4 | CocTaBisiTh ypaBHEHUE COCTOSHUS 1,2,5
COCTOSIHUS UJICATHLHOTO Tra3a B KOHKPETHOM
U1eaJIbHOT 0 CUTyaluu. BeIUUCIATh, HCTIONB3YS
rasa. COCTaBJICHHOE YpaBHEHUE,
VYpaBHeHue HEU3BECTHBIE BEJIMYHHBI.
COCTOSIHUSI Pacnio3naBath 1 onuckIBaTh
UJI€aTbHOTO M30IPOIIECCHI B UJI€ATTbHOM Ta3e.
rasa. [IporHo3upoBaTh 0COOCHHOCTH
N3onponecc IIPOTEKAHUs U30IPOLIECCOB B
bl. ["a30BbIC UJIeaIbHOM ra3e Ha OCHOBE YpaBHEHUS
3aKOHBI. COCTOSIHMS MI€AJIBHOTO ra3a.

OOOCHOBBIBATh U OTCTAUBATH CBOU
penoyiokeHus. @opMyIupoBaTh
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OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

ra30BbI€ 3aKOHBI U ONPEIEIATh
TPaHUIIBI KX IPUMEHUMOCTH.
CocTtaBisaTh ypaBHEHUS Ui UX
onucaHusl. BEIUUCIATE, HCTIONB3YS
COCTaBJIEHHOE ypaBHEHHE,
HEH3BECTHBIC BETMYNHBI.
[TpencraBasaTs B Buje rpaukoB
M30XOPHBIN, H300apHBIN 1
U30TEPMHUECKHUI TPOLIECCHI.
OmnpenensTs 1o rpadukaM Xapaxkrep
npolecca ¥ MaKpOCKOIMMYECKHe
napameTphl UI€aTBHOTO rasa.
HccnenoBaTh S3KCIEPUMEHTAIBHO
3aBHCUMOCTH MEXITY
MaKpOCKONMYECKMMHU MTapaMeTpamMu
IIPY U30TIPOLIECCax B rase.

N3MmepaTh naBieHue BO3ayXa
MaHOMETpPaMH U IH(PPOBBHIMH
JaTYNKaMM JJaBJIEHUS rasa,
TEMIIepaTypy raza — *XHUIKOCTHBIMH
TEPMOMETPAMHU U LU(YPOBBIMU
TEMIIEPaTyPHBIMU JaTYUKaMH, 00BEM
ra3a — C MOMOUIbIO CUJIb(OHA.
PaGorats B nmape, rpymnmne npu
BBITTOJIHEHUH MTPAKTUYECKUX 3a/1aHUI.
Haxonuts B iuteparype u HTepHETE
UH(pOPMALIKIO IO 33JJaHHOM Teme.
'oTOBUTE MpE3eHTALINU B COOOIICHHS
110 U3YYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI TIPEJICTABIICHBI B yUeOHUKE).
[IpuMeHATs MOJIEIb UACAIBHOTO ra3a
JUIs OTIMCAHMsI TOBEJICHHSI peaibHbIX
ra3oB.

B3aumHuble
npeBpaiieH
us
JKHIKOCTH M
rasa.
BzanmubIe
MpeBpaIieHI
S KU IKOCTH
M rasa.
HacrpieHnans:
eu
HEHACHIIICHH

JlaBaTb onpeneneHne MOHATUN:
UCIapeHue, KOHeHCcalsl, KUIIEHHE,
JMHAMHYECKOE paBHOBECHE,
HACBIIIEHHBIN Tap, HEHACHIIIEHHbIN
nap, KpuTH4€ecKasi TeMIeparypa,
TemIeparypa KuleHusl, abCoIoTHasI
BJIAKHOCTh BO3/lyXa, NapLAaIbHOE
JlaBJIEHUE, OTHOCUTEJIbHAS BIAXKHOCTb
BO3/yXa, TO4Ka pockl. Pacro3HaBaTs,
BOCIIPOU3BOANTH, HAOIIOIATh SBJICHUSL:
HCIIApCHUEC, KOHACHCALIUA, KUIICHHUC.
OnuchIBaTh CBOMCTBA HACHIILIEHHOTO
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OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

bIC TapFhI.
JlaBnenue
HACKIIIEHHOT
0 mapa.
Kunenue.
Bnaxa0CTB

BO3/IyXa.

napa.
N3mepsaTh BIaXHOCTh BO3AyXa C
MOMOIIBIO TUTPOMETPA U TICUXPOMETPA.
OnuceIBaTh yCTPOMCTBO TUTPOMETPA U
ncuxpomerpa. OnpenensiTh
OTHOCHUTCIIbBHYIO BJIA)KHOCTD I1O
MICUXPOMETPUUECKON TabmuIe.
Ornpenenars a0CONMIOTHYIO BIAXKHOCTh
BO3/1yXa, MaplralbHOE IaBJICHHE
BOOAHOIO Imapa, OTHOCUTCIIbHYIO
BJIQXKHOCTH BO3/1yXa, TOUKY POCHI B
KOHKPCTHBIX CUTYyallusX.

Haxoauts B mutepatype u MHTepHeTe
UH(POPMALINIO, TOTOBUTH MTPE3CHTAIIH
U COOOIIEHUS O BIUSHUU BIXXHOCTU
BO3/yXa Ha MPOLIECCHI
YKU3ZHEJIESATEIIbHOCTH YEJIOBEKA.

Kuaxocru.
Monenn
CTPOECHUSA
JKUJIKOCTH.
IToBepxHOCT
HOE
HaTsHKECHHE.

[lepeuncnsaTh cBONCTBA )KUJIKOCTH U
OOBSACHATH UX C TIOMOIIIBIO MOJIENN
CTPOEHUS )KUJKOCTH, CO3aHHOM Ha
ocHoBe MKT. JlaBath onpeneneHue
MOHATHUI: CHJIAa TIOBEPXHOCTHOTO
HaTsDKEHUS, KodDPuImeHT
MOBEPXHOCTHOT'O HATSXKEHUS,
MOBEPXHOCTHAS YHEPTHsl.
Pacnio3naBate U BOCIIPOU3BOIUTH
IPUMEPHI MIPOSBIICHUS AEHCTBUS CUJIBI
MOBEPXHOCTHOT'O HATSYKEHUSI.
Paznuyarh cMaumnBarome u He
CMauMBaIOIINE NOBEPXHOCTh
KUJKOCTH.

OOBSICHATH IPUUNUHY JIBUKEHUS
KUJKOCTU MO KAMWUISIPHBIM TPYOKaM.
Haxonuts B iuteparype u HTepHETE
uH(pOpMaIIKIO, TOTOBUTH NMPE3EHTAIIUU
U COOOIIEHUS O TIPOSIBIICHUU JISHCTBUS
CHUJIBI TIOBEPXHOCTHOTO HATSKEHHUSI B
JKUBOU M HEXXUBOH IIPUPOJIE, HA
MIPOU3BO/ICTBE.

TBépable
TeJa.
Kpucramnmy
€CKUe U
amopdHbIe
Tena.

JlaBaTb onpeneneHne MOHATUN:
KpHUCTaNINYECKOE TeJ0, aMoppHOe
TEJI0, AaHU30TPOIUSL.

HaspiBaTh cX0/1CTBa U pa3nuyuus
KPUCTATNINYCCKUX TBépI[BIX TCII,
aMOP(HBIX TeJl, JKUAKUX KPUCTAIIIOB.




OcCHOBHBIE BUABI ACATCIBHOCTHU

OCHOBHBIE

Ko Kot oOy4Jaronuxcs (Ha ypoBHE HaInpaBjieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznmen BO Tembr :1]21(0) BOCIIUTATEN
gac BHOU
OB
OB JIesITeTbHOC
TH
Monenn [lepeuncnars cBOMCTBA TBEPBIX TEN U
CTpOEHUS O0OBSACHATH UX C TIOMOIIIBIO MOJICTTH
TBEPABIX cTpoeHus. JleMoHCTpupoBaTh
TeNl. 0COOEHHOCTH CTPOCHHUS
MexaHndeck KPUCTAJUTMYECKUX U aMOP(HBIX
1€ CBOMCTBA TBEPABIX TEN, UCIOJIb3YSl O0BEMHBIE
TBEPABIX Mojienu kpuctauioB. [IpuBoanTh
ten. Kuakue [IPUMEPBHI IIPOLIECCOB,
KPUCTAJUIBL. MOJTBEPKIAIOIINX CXOJICTBO U
pa3uuus CBOMCTB KPUCTALITUYECKUX U
aMOp(HBIX TBEPIBIX TEI.
Haxonuts B InTEpHETE M
JIOTIOJTHUTEIILHON JTIUTEepaType
CBEJICHHUS O CBOMCTBAX U MPUMEHEHUU
KPUCTAJUTMYECKUX U aMOP(HBIX
MaTepHaoB.
['OTOBUTH MpE3CHTAIIMHN B COOOIIICHHS
M0 U3YYEHHBIM TeMaM (BO3MO>KHBIE
TEMBI TIPEJICTABIICHBI B YUCOHUKE).
OcHOBBI 7 | JlaBathb onpeeneHue NOHATHM: 2,4,5,8
TEePMOIUHA TepMOJIMHAMUYECKasi CUCTEMA,
MHUKH. M30JIUPOBaHHAs! TEPMOIMHAMUYECKAs
Buaytpennsis CHCTEMa, PAaBHOBECHOE COCTOSIHUE,
SHEPTHSL. TEPMOJIMHAMHUYECKHUH TTpoILIece,
PaGora u BHYTPEHHSISI SHEPTHUs, BHYTPEHHSA
Terionepea SHEPTHUs UJICaTHLHOTO Ta3a,
ya Kak TEII0EMKOCTh, KOJIMYECTBO TEILJIOTHI,
CIoCOObI yJeJIbHasl TeTUIOTa TUIaBJICHHUS,
U3MCHCHHUS yJelbHas TeII0Ta mMapooOpa3oBaHus,
BHYTpEHHEH yJelIbHasl TeIUI0Ta CrOpaHus TOIUINBA,
SHEPIUU. paboTa B TepMOJIMHAMUKE, aTua0aTHBINA
KommuecTBo npoiiecc, 00paTUMBIi TIpolece,
TEIJIOTHI. HeOoOpaTUMBIH TIpoliecC, HarpeBaTelb,
Tenmoémkoc XOJIOAMIIBHUK, paboyee Teo, TeTIOBOM
Tb. ®a30BLIe nBurarens, KITJ TemnoBoro aurarens.
MePEXO/IbI. Pacnio3naBath TepMOAMHAMUYECKYIO
YpaBHenue CHUCTEMY, XapaKTEpPU30BaTh €€
TETUIOBOTO COCTOSIHHE U MPOIECCHI U3MEHEHUS
Oananca. COCTOSIHUSL.
IIepBbiit [IpuBOUTE IPUMEPHI
3aKOH TEPMOJIMHAMUYECKUX CUCTEM U3 Kypca
TepMOJHAM OMOJIOTHH, XapaKTEPU30BaTh UX,
HKH. OIKMCBHIBATh U3MEHEHHMS COCTOSIHUM.
AnunabaTHBIA OnuceBaTh CIIOCOOBI N3MEHEHUS

Iponecc.

COCTOsAHUA TepMOZ[HHaMquCKOﬁ




OcCHOBHBIE BUABI ACATCIBHOCTHU

OCHOBHBIE

Ko Kot oOyuaromuxcs (Ha ypoBHe HarpaBJIeH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac bHOU
OB
OB NEeSATENBHOC
TH
HeoGpatumo CHUCTEMBI MYTEM COBEPIICHUS
CTb MEXaHUYECKOM paboThl U IpH
TETTOBBIX TeryIonepeaye.
IIPOLIECCOB. CocTaBisITh ypaBHEHHE TEIIOBOTO
Bropoii OaylaHca B KOHKPETHOM CHTYaIlUH.
3aKOH BbruncnsaTe, COIB3Ys COCTaBIEHHOE
TepMOJANHAM YpaBHEHUE, HEU3BECTHBIE BEINYNHBI.
UKH U €Tr0o Pacnio3naBath (a3zoBbie mepexoibl
CTaTUCTUYEC MIEPBOTO POJa U COCTABIISITh YPABHEHHUS
Koe Juist (ha30BBIX MIEPEXO00B. BRIUHCIATS,
TOJIKOBaHHUE. UCIIOJIb3Ys COCTABIICHHBIE YPABHEHMUS,
[TpeoOpazos HEW3BECTHBIE BEIMUUHBI. OTIpeensiTh
aHus 3HA4YE€HUS] BHYTPEHHEW SHEPTUU
SHEpPTUU B UJEABHOTO ra3a, U3MEHEHUE
TETTOBBIX BHYTPEHHEN 3HEPTrUu UACAIBHOIO rasa,
MalInHaXx. paboThI HIeaTbHOTO Ta3a, padOThI HAL
Hukn Kapso. UJealbHBIM ra30M, KOJMYECTBA
KITZQ TEIUIOTHl B KOHKPETHBIX CUTYalUsX.
TETTOBBIX OmnpenensTh 3HaU€HHUE PAOOTHI
MalIMH. U/IeTBHOTO ra3a 1o rpaduky
[TpoGnembr 3aBUCHUMOCTH JIaBlIeHUs OT 00bEMa Mpu
SHEPTEeTUKHU 1300apHOM MpoIiecce.
U OXpaHa OnuceiBaTh r€OMETPUUECKUN CMBICIT
OKpY’Karolle paboThl U PACCUNTHIBATD €€ 3HAUECHHE
1 cpenpbl. 1o rpauKy 3aBUCUMOCTH J1aBIICHUS

UJEAIBHOr0 raza oT 00béMa.
DopMyIHpOBaTh MEPBHINA 3aKOH
TEPMOJIUHAMUKH.

CocTaBnsTh ypaBHEHHE, ONUCHIBAIOLIEE
NEePBBIN 3aKOH TEPMOJANMHAMUKH, B
KOHKPETHBIX CUTYalUsIX JJIs
U30MPOIIECCOB B UICATHHOM Ta3e.
BprancisTe, UCMOab3ysi COCTaBIEHHOE
ypaBHEHUE, HEU3BECTHBIC BETMUNHBI.
Pasznuuate oOpaTrMble 1 HEOOpaTHMBbIE
npouecchl. [loaTBepxxaaTe npuMepamu
HEOOPaTUMOCTh TETJIOBBIX MPOLIECCOB.
DopmMyIHpOBaTh BTOPOH 3aKOH
TEPMOJMHAMUKH, HAa3bIBATh TPAHUIIBI
€ro MPUMEHUMOCTH, OOBSICHATH €T0
CTaTUCTUYECKHUI XapaKTep.

[TpuBOIUTE MpUMEPHI TETLIOBBIX
JIBUTATENEH, BBIJICIATH B IpUMEpax
OCHOBHBIE YaCTH JIBUTATelEH,
OMUCHIBATh MPUHIIUN JICUCTBHUS.




OCHOBHBIC BHBI ICATECIHHOCTH OCHOBHBIC
Ko Kot oOy4Jaronuxcs (Ha ypoBHE HaInpaBjieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Pazgen BO Tembl :1]21(0) BOCITMTATE
qac BHOU
OB
OB JIeSITETLHOC
TH
Boruucasars 3nauenus KIIJI TemmoBoro
JIBUTATENS] B KOHKPETHBIX CUTYaIUAX.
Onpenenars 3nadenus K111 TenioBoro
JBUTATENS, pAa0OTAIOMIETO TI0 ITUKITY
KapHo, B KOHKPETHBIX CUTYaIIUsX.
I'oToBUTE Mpe3eHTaIluu U COOOIICHUS
M0 U3YYCHHBIM TeMaM (BO3MOKHBIE
TEMBI TIPEJICTABIICHBI B YUEOHUKE).
Haxonute B muteparype u UHTepHeTe
uH(pOopMAaIHIo 0 mpobdiaemMax
SHEPreTUKHU U OXPaHE OKPYKAIOLIEH
Cpebl.
VYuyacTtBOBaTh B AUCKYCCUU O
npoOJemMax SHEPreTUKU U OXpaHe
OKpY>Karlollleu cpeibl, BECTH JUAJIOT,
OTKPBITO BBIPAXKATh U OTCTAaUBATh CBOIO
TOYKY 3pEHUS, BHICTYIIIMBATH MHEHHE
OIIIIOHEHTA.
OCHOBBI 19 | Dnexkrpocra 6 | JlaBaTh ompeneneHne MOHITUI: 5,6
JIEKTPOAUH THKA. AEKTPUYECKUI 3apsiJl, JIEMEHTAPHBIN
aMUKH DJeKTpudec SIIEKTPUYECKUM 3apsi]l, TOUCUHBIN
KUU 3apsi. AIIEKTPUIECKUH 3apsisi, CBOOOHBIN
3akoH BIIEKTPUYECKUM 3apsl, IIEKTPUUECKOE
COXpaHEHUs 10JIe, HAMIPSKEHHOCTH DJIEKTPUUECKOTO
AJIEKTPUYECK MOJIs1, TMHUW HANPsHKEHHOCTH
oro 3apsja. AIEKTPUUECKOTO TOJIsl, OTHOPOTHOE
DJeKTpuYec 3JIEKTPUYECKOE TOJIe, TOTECHIIHAI
KOC AIEKTPUUECKOTO TOJIs, Pa3HOCTh
B3aHMOJICHCT MOTEHIINAJIOB, DHEPTUS
BHE. 3aKOH AIEKTPUUECKOTO TOJIs,
Kynona. SKBUMOTEHIIMAIbHAS TOBEPXHOCTb,
Hanpsoxénno AJIEKTPOCTaTUUECKasT MHAYKIIHS,
CTh U MOJISIpU3AIUs TUAJIEKTPUKOB,
IMOTCHIINA JTUAJICKTPUYECKasi TPOHUIIAEMOCTh
3JIEKTPOCTAT BEIIIECTBA, AJIEKTPOEMKOCTb,
HYECKOr0 KOH/JIEHCATOP.
IOJISI, CBSA3h Pacno3naBaTh, BOCIPOU3BOIUTD U
MEXIY HAOJI0/IaTh Pa3IMIHBIE CTIOCOOBI
HUMH. anekTpusanuu Tesl. OOBICHATH SBICHHUE
Jlnaun AJIEKTPU3ALMUA HA OCHOBE 3HAHUI O
HanpsHKEHHO CTpoeHuH BeniecTBa. ONMUChIBATh U
CTH U BOCITPOU3BOUTH B3aHMO/ICHCTBHE
SKBUTIOTEHI] 3apsKEHHBIX TEJ.
HaJIbHBIC OnuceIBaTh NMPUHIUIT JEHCTBUS

ITOBCPXHOCT

anekTpomeTpa. DopMynrpoBaTh 3aKOH




Pa3nen

Ko

BO
gac
OB

TeMebl

Kon

qac
OB

OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

u. [Ipunmun
CYTIEPIIO3HII
1407
AIEKTPUUECK
X TIOJICH.
Pa3zHocTh
MMOTEHIIHAIO0
B.
[IpoBoHMKH
Hu
JURJIEKTPUKU
B
AJIEKTPUYECK
OM IIOJIE.
DJIeKTpuYec
Kasg €MKOCTb.
Kounngencaro
p. OHeprus
AJIEKTPUYECK
OT0 MOJIS

COXpaHEHHUs SJIEKTPUUYECKOT0 3aps/a,
YCIIOBUS €70 IPUMEHUMOCTH.
CocTaBiATh ypaBHEHUE, BEIPAKAOIIIEE
3aKOH COXPaHEHUS 3JIEKTPUUECKOTO
3apsi/ia B KOHKPETHBIX CUTYyaIUsX.
BprancisTe, UCMoOab3ysi COCTABIEHHOE
YpaBHEHUE, HEU3BECTHBIE BEJINUNHBI.
®opmynuposarts 3akoH KysoHa,
YCIIOBHS €70 TPUMEHUMOCTH.
CocTaBiaTh ypaBHEHHUE, BEIPAKAIOIIICE
3akoH KynoHa, B KOHKPETHBIX
CUTyalusX. Beruucnars, ucnonab3ys
COCTaBJICHHOE YpaBHEHUE,
HEU3BECTHBIE BEIMYMHBI. BrIunciarh
3HA4YCHHUE HANPSHKEHHOCTHU OIS
TOYEYHOI'0 AIEKTPUUYECKOTO 3apsia,
ONpEeNIENATh HAllpaBJIECHUE BEKTOpa
HaIpPsKEHHOCTU B KOHKPETHON
cutyauu. GopmynupoBaTh NPUHIUIT
CYNEPHO3UINH JEKTPUUECKUX MOJIEH.
Onpenenars HaNpaBJICHUE U 3HAYCHHE
pe3yNIbTHUPYIOLIEH HANPSKEHHOCTU
3JIEKTPUYECKOTO MOJISI CHCTEMBI
TOUYEYHBIX 3aps/10B. [lepeuncisaTe
CBOMCTBA JJUHUMN HANIPSYKEHHOCTH
aneKkTpudeckoro noss. M3obpaxarsb
3JIEKTPUYECKOE MOJIE C TOMOLIBIO
JIMHUHN HanpsokEHHOCTH. Pacnio3HaBarth
¥ U300pakaTh JMHUM HAIPSHKEHHOCTH
MIOJISI TOYEHHOI 0 3apsi/ia, CUCTEMBI
TOYEYHBIX 3apsJI0B, 3apsKEHHON
MJIOCKOCTH, IBYX (HECKOJIbKHX )
napajuleJIbHBIX TUIOCKOCTEH, 111apa,
cdepbl, HUIUHIPA; OTHOPOJAHOTO U
HEOJIHOPO/HOT'0O AJIEKTPUUECKUX TOJIEH.
Onpenenars No JUHUSAM
HANPSHKEHHOCTH JIEKTPUYECKOTO MOJIS
3HAKU U XapaKTep paclpeaeseHus
3aps110B.

OnuceIBaTh NMOBEICHNE TPOBOIHUKOB U
JURJIEKTPUKOB B 3JIEKTPOCTaTUYECKOM
110JIE HA OCHOBE 3HAHUI O CTPOECHUH
BelecTsa. Pacrno3Hasate u
BOCITPOU3BOJUTH SIBJICHUS
AJIEKTPOCTATUYECKON MHIYKIUHU U




Pa3nen

Ko

BO
gac
OB

TeMebl

Kon

qac
OB

OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

TOJISIPU3AIIUIH TUDIIEKTPUKOB.
TeopeTnuecku mpeIcKa3biBaTh Ha
OCHOBAHHU 3HAHWHA O CTPOCHUU
BEIIIECTBA IMOBEJACHHUE MTPOBOIHIKOB H
JMBJICKTPUKOB B 3JICKTPUIECKOM IIOJIE.
OO60CHOBBIBATh M OTCTAUBATH CBOIO
TOYKY 3pEHHUSI.

CoCTaBISITh PaBEHCTBA, CBSI3LIBAIOIIHE
HaNPsHKEHHOCTD AJIEKTPUIECKOTO TTOJIS
B JIMDJIEKTPUKE C HAMIPSKEHHOCTHIO
BHEIITHETO JICKTPUIECKOTO TOJIS.
BprancisTe, UCMOIb3ysi COCTABICHHOE
ypaBHEHHE, HCM3BECTHBIC BEIIMYHHEI.
OnuceIBaTh MPUHIIMIT JEHCTBUS
AJNEKTPOCTATHYECKOMN 3aIIUTHI.
OnpenensTs NOTEHIMAI
ANEKTPOCTATHYECKOTO TIOJISI B JAHHOM
TOYKE ITOJISI OHOTO U HECKOJBKHX
TOUYEYHBIX JICKTPUUYECCKUX 3aPS/IOB,
MOTECHIUATBHYIO YHEPTHUIO
ANEKTPUYUECKOTO 3apsijia U CUCTEMBI
AIIEKTPUIECKUX 3apSI0B, PA3HOCTh
MIOTEHIIMAJIOB, pabOTy
AIIEKTPOCTATUIECKOTO TTOJIS,

HaIIpsAKCHUEC B KOHKPCTHBIX CUTYallUAX.

CocTaBisITh YpaBHCHUA, CBA3BIBAIOIINC
HaIPSKEHHOCTD JIEKTPUUECKOTO MO
C Pa3HOCTHIO TOTEHLINAJIOB.
BprancisTe, UCMoOab3ysi COCTABICHHOE
YpaBHEHUE, HEU3BECTHBIE BEJINUNHBI.
N3o0paxaTh 5KBUMOTEHIIMAIbHBIE
MOBEPXHOCTHU AJNEKTPUUECKOTO MOJIS.
Pacnio3naBats U BOCIIpOU3BOIUTH
SKBUITOTEHIIMAIbHBIE IOBEPXHOCTH
10JIs TOYEYHOT'O 3apsi/ia, CUCTEMBbI
TOYEUHBIX 3aPAA0B, 3apPsHKEHHOU
MJIOCKOCTH, IBYX (HECKOJIbKHUX )
napajuieIbHbIX MIJIOCKOCTEH, mapa,
cdepsl, MIIHHIPA; OJTHOPOJTHOTO U

HCOIHOPOAHOI'O JJICKTPUUCCKUX MOJICH.

OOBSICHATH YCTPOMCTBO, IPUHIIUIT
JEUCTBHSA, TPAKTHYECKOE 3HAUCHHE
KOHJIEHCATOPOB. BBIUMCIIATE 3HAYECHUS
ANIEKTPOEMKOCTH IIIIOCKOTO
KOHJICHCATOPa, 3apsijia KOHAEHCaTopa,




Pa3nen

Ko

BO
gac
OB

TeMebl

Kon

qac
OB

OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

HalnpsDKEHUs Ha 0OKJIaIKax
KOH/JIEHCATOpa, apaMeTpOB INIOCKOTO
KOHJICHCATOPa, JHEPTUH
AIEKTPUYECKOTO NOJISA 3apSKEHHOTO
KOHJICHCATOPa B KOHKPETHBIX
cutyanusax. PaccuuTeiBaTh 00IIyIO
€MKOCTb CHCTEMBI KOHJIEHCATOPOB.
Haxonuts B InTEpHETE M
JIOTIOTHUTEIbHON JIUTEpaType
UHPOpMaIKIO 00 OTKPBITHH AJIEKTPOHA,
VCTOPUH U3YUYECHUS DIEKTPUIECKUX
ABJIEHUNA. [ OTOBUTH Mpe3eHTalNU U
COOOLIEHNS IO U3YYEHHBIM TEMaM
(BO3MOYHBIE TEMBI IIPEJICTABIECHBI B
y4eOHHKE)

3aKkoHbI
MOCTOSTHHOT
0 TOKA.
ITocTosHHBIN
AIEKTPUIECK
nit Tok. Crita
TOKA.
Comnpotubie
HHE.
ITocaenosat
eJIbHOC U
napauieIbHO
e
COEIMHEHUS
MIPOBOJTHUKO
B.

Pabora u
MOIIIHOCTD
TOKA. 3aKOH
Jxoynsa —
Jlenna.
DJIEKTPOIBU
Kyllas cuiia
BOC0).
3akon Oma
JUIA TIOJTHOH
AIEKTPUUECK
O IIENH.

JlaBatTb onpeneneHne MOHATUN:
JNEKTPUUYECKUHN TOK, CHJIa TOKa, BOJIBT-
aMIIepHasi XapaKTEePHUCTHKA,
AIEKTPUYECKOE COMPOTHUBIICHNUE,
CTOPOHHUE CUJIBI, SJIEKTPOJIBIKYIIIAst
cuna. [lepeuncnars ycnoBus
CYILIECTBOBAHUS AIEKTPUUECKOTO TOKA.
Pacnio3naBaTh 1 BOCIIPOU3BOIUTH
SIBJICHHE JIEKTPUUYECKOTO TOKA,
NENCTBUS SIIEKTPUUECKOT0 TOKA B
npoBoiHUKE. OOBICHATH MEXaHU3M
SBJICHUI HA OCHOBAHWH 3HAHUH O
CTPOCHUHU BEIIECTBA.

[Tonb30BaTbCA aMIEPMETPOM,
BOJIBTMETPOM, YUUTHIBATH
0COOCHHOCTH U3MEPEHUS KOHKPETHBIM
npuOOPOM U MpaBUJIa TOJAKITIOUYEHUS B
3MEeKTPUUYECKYIO 1emnb. MccaenoBaTh
HKCIIEPUMEHTAIILHO 3aBUCUMOCTH CHJIBI
TOKa B TIPOBOJIHUKE OT HAIPSKEHUS U
OT COIPOTHUBJICHUS TTPOBOHUKA.
CtpouTth rpadviK BOIbT-aMIIEPHON
xapaktepuctuku. DopmMynupoBaTh
3akoH OMa JJi yyacTKa [enH, YCIOBUs
ero npuMeHuMocTu. CoCcTaBmsATh
ypaBHEHHUE, ONHUChIBaromiee 3aKkoH Oma
JUTSL y4acTKa LIETH, B KOHKPETHBIX
CUTYyalMsX. BEIYMCHATh, HCTIONB3YM
COCTaBJICHHOE YpaBHEHUE,
HEU3BECTHBIC 3HAUCHUS BEJIMYUH.

5,6,7,8




Pa3nen

Ko

BO
gac
OB

TeMebl

Kon

qac
OB

OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

PaccuuteiBaTh 00I11€€ COMPOTUBIICHNE
y4JacTKa LEMH MPH MOCIeA0BATEIEHOM
U TapajieIbHOM COETUHEHUSIX
IIPOBOTHUKOB, IPY CMEIIAHHOM
COETMHEHUH MPOBOTHUKOB. BBIMONHSTH
pacy€ThI CUJI TOKOB U HANPSKEHU B
Pa3IMYHBIX DJEKTPHUUYECKUX IIEeTIsX.
DopMynupoBaTh U UCTIOIH30BATH 3aKOH
Hxoynsa — Jlenua. Onpenenarsb
paboTy ¥ MOIITHOCTH JEKTPUIECKOTO
TOKa, KOJIMYECTBO TETUIOTHI,
BBIJICIISIONICHCS B IPOBOTHUKE C
TOKOM, IIPH 33/IaHHBIX MapaMeTpax.
®opmynupoBaTh 3akoH Oma 1115
MOJTHOM 1IeTH, YCIIOBHUS €ro
npuMeHUMOCTH. COCTaBISATh
ypaBHEHHUE, BeIpaxkarolee 3akoH Oma
JUTSL TIOJTHOH 1IeTTH, B KOHKPETHBIX
cuTyanusix. PaccuuTeiBaTh, HCMIOIB3Ys
COCTaBJIEHHOE YpaBHEHUE,
HEU3BECTHBIE BETUUYHUHBI.

W3mepsaTe 3HaUeHME
ANEKTPOABIKYILEH CUIIbI, HATIPSKEHHE
U CUJTy TOKa Ha YYacTKe IIETH C
MOMOIIIBIO BOJIbTMETPA, aMIIEpPMETpa.
Co0umto1aTh TipaBUiia TEXHUKU
06e30macHOCTH TpH padboTe ¢
UCTOYHHUKAMH TOKA.

PaGorats B nmape, rpymnmne npu
BBIMIOJTHEHUH MPAKTUYECKUX 3a/IaHuM.
Haxonuts B iuteparype u HTepHETE
uH(GOPMAIIUIO O CBSI3U
AIIEKTPOMArHUTHOTO B3aUMOJICHCTBUS C
XUMHUYECKUMHU PEAKIUIMU U
OMOJIOTMYECKUMU TTpolieccaMu, 00
UCIIOJIb30BAaHUU DJIEKTPUUECKHUX
SIBTICHUI )KMBBIMH OPTaHU3MaMH H T. [I.
["'OTOBUTH Mpe3eHTAIN U COOOIICHUS
110 U3YYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI TIPEJICTABIICHBI B YUCOHUKE).

dueKkTpUYec
KU TOK B
Pa3IHYHBIX
cpeaax.
DJIEKTPOHHA

JlaBaTh onpeeieHue MOHATHIA:
HOCHUTEJH JIEKTPUUYECKOTO 3apsiia,
MIPOBOJIUMOCTD, CBEPXIIPOBOIUMOCT,
coOCTBEHHAas IPOBOIUMOCTb,
MIpUMECHAast TPOBOJIUMOCTb,

2,4,5,8




OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kox oOyuaromuxcs (Ha ypoBHe HaIpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac bHOU
OB
OB JesITeNIbHOC
TH
o 3IEKTPOHHAs MPOBOJIUMOCTb,
MIPOBOJIUMOC JIBIpOYHAs! TPOBOJUMOCTH, p—H-
Th METAJIJIOB. nepexo/l, BaKyyM, TEPMOAJIEKTPOHHAS
3aBUCUMOCT AMUCCHSL, FITEKTPOJIN3, TA30BBIA pa3psij,
b peKoMOUHaIMS, HOHU3AIINS,
COIIPOTHUBIIE CaMOCTOSITENIbHBIN pa3psif,
HUS HECaMOCTOSITENIbHBIN pa3psij, mia3ma.
IIPOBOJHHKA Pacnio3naBath U OMUCKHIBATH SIBJICHUS
oT MPOXOXKACHUS SIEKTPUUECKOTO TOKA
TEeMIIEpaTyp Yyepe3 MPOBOIHUKH, MTOTYTPOBOAHUKH,
BI. BaKyyM, JJIEKTPOJIUTHI, Ta3bl.
CBepxnpoBo KauecTBeHHO XapakTepu3oBaTh
JTUMOCTb. ANEKTPUYECKUI TOK B Cpejie: Ha3hbIBaTh
DnexTpuuec HOCHUTEJIH 3apsiI0B, MEXaHU3M HX
KW TOK B o0pa3oBaHus, XapaKTep ABMKEHUS
MOJIYTIPOBO/ 3aps0B B 2JIEKTPUUECKOM II0JIE U B €TI0
HUKaX. OTCYTCTBHE, 3aBUCUMOCTH CHJIbI TOKa
CobcTBeHHA OT HaIlPsHKEHUS, 3aBUCHMOCTb CHJIbI
au TOKa OT BHEIIHUX yCJIOBHIA.
MpUMecHast Teoperuuecku npecKa3bBaTh Ha
MIPOBOIMMOC OCHOBaHUU 3HAHUH O CTPOECHUH
TU. p—h- BEIIECTBA XapaKTep HOCUTENEH 3aps10B
MePEexo/I. B PAa3IMYHBIX CpelaxX, 3aBUCUMOCTh
[Tonynposon COMPOTHUBIICHUS MPOBOIHUKOB,
HUKOBBII MOJYTIPOBOJTHUKOB U 3JIEKTPOIUTOB OT
JHO/. temriepaTypsbl. [IpuBoiuTh puMepsI
DnexTpuuec (bu3NYECKUX IKCTIEPUMEHTOB,
KU TOK B SBJISIFOITUXCSI KPUTEPUSIMU UCTUHHOCTH
ANEKTPOJIUTA TEOPETUUECKUX MPEJICKa3aHU.
X. OO60CHOBBIBATh U OTCTaWBATh CBOU
DNEeKTpONIu3. IPEITOJIOKEHNUS.
DnexTpuuec [TepeuncnaTb OCHOBHBIE MOJIOXKEHUS
KU TOK B TEOPHUHU JIEKTPOHHOU MPOBOJIUMOCTH
BaKyyMe U MeTalsioB. OnpenensTh CONPOTUBICHHE
ra3ax. METaJUIMYECKOTO MPOBOAHUKA MPU
[Tna3zma JTAaHHOU TemImepaType.

OKCepUMEHTAIbHO UCCIIEA0BaTh
3aBUCUMOCTD COIIPOTUBIICHUS
METaJUIMYECKUX IPOBOJHUKOB OT
TEMIIepaTyphl.

[IpuBOUTE IPUMEPBI
CBEPXIIPOBOJHUKOB, IPUMEHEHHUS
CBEPXIIPOBOJUMOCTH. Y TOUHATh
TPaHMIIBI IPUMEHUMOCTH 3aKoHa Oma B
CBS3U C CYIIECTBOBAHUEM SIBJICHUS
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OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

CBEPXIIPOBOJUMOCTH.
[lepeuncnsTb OCHOBHBIE TIOJIOKEHUS
TEOPUH IIIEKTPOHHO-IBIPOUYHOMN
IPOBOAMMOCTH MOJIYIPOBOJHUKOB.
[TpuBOIUTH MPUMEPHI YUCTHIX
MOJIYTIPOBOIHUKOB, MOJIYITPOBOJHUKOB
C JIOHOPHBIMU U aKLEMTOPHBIMU
IPUMECSMHU.

OOBSICHATH TEOPHUIO TPOBOAUMOCTH p—
n- nepexoja. [lepeuncnars OCHOBHbIE
CBOICTBa p—n—Tiepexoa.

[IpumeHsTh TEOPHIO TPOBOJUMOCTH K
OTHMCAaHUIO PabOTHI TUO/A.
[lepeuncnsTh ycnoBus CylecTBOBaHUS
INEKTPUYECKOTO TOKA B BaKyyMe.
[IpumeHsTH 3HAaHUS O CTPOEHUU
BEIIeCTBA VISl OMUCAHUS SIBICHUS
TEPMOIJIEKTPOHHON IMHUCCHUMU.
OnuceIBaTh MPUHITUIT JEHCTBUS
BaKyyMHOTI'O MOJia, 3JIEKTPOHHO-
JTy4eBOU TPYOKH.

OOBsACHATH MEXaHNU3M 00pa30BaHUS
CBOOOJHBIX 3apsI0B B paCTBOpPaxX U
paciuiaBax 3J€KTPOJIUTOB.

OnuceIBaTh 3aBUCUMOCTh
COINPOTUBIIEHUS AIEKTPOJIUTOB OT
TeMrneparypbl. TeopeTHuecku Ha
OCHOBAHUU 3HAHWUM O CTPOCHUH
BEIIECTBA MPEICKa3bIBaTh X0/
nporecca 3aeKTpoiaun3a. [[puBoautsb
IPUMEpPBI U BOCIIPOU3BOAUTD
buznyecKkue 3KCIePUMEHTHI,
MOJITBEP>KIAIOIIME BBIJICIICHNE Ha
9JIEKTPOAax BellecTBa Mpu
IPOXOKIAEHUN IEKTPUUECKOTO TOKA
yepes3 dJICKTPOIHT.

[IpumeHsTHh 3HAaHUS O CTPOEHUH
BEIIECTBA VISl OMUCAHUS SIBICHUS
AIIEKTPOJIN3A.

CocTaBnsTh ypaBHEHHE, ONHCHIBAIOIIEE
3aKoH 3nekTponusa Papanes, Aas
KOHKPETHBIX CUTyalnid. BeraucisTs,
UCIIOJIb3YSl COCTAaBIEHHOE YPaBHEHUE,
HEU3BECTHBIE 3HAUCHUS BEIIMYHUH.
[IpuBOINTH TPUMEPHI UCIIOJIB30BAHUS
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OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

JNEKTPOIIN3A.

OOBsACHATH MEXaHNU3M 00pa30BaHUS
CBOOOIHBIX 3aps/IOB B ra3ax.
[IpumeHsTH 3HAaHUS O CTPOEHUH
BEIIeCTBA ISl OMUCAHUS SIBICHUN
CaMOCTOSITENIBHOTO U
HECaMOCTOSITENILHOTO Pa3psoB.
PacrniozHaBath, NpuBOAUTH IPUMEDHI,
MEPEYUCIIATh YCIOBUS BOZHUKHOBEHUS
CaMOCTOSITENIBHOTO U
HECaMOCTOSITENIbHOTO Ta30BbIX
pa3psa0B, Pa3IMYHBIX TUIIOB I'a30BbIX
pa3psioB.

[IpuBoNTH TPUMEPHI UCIIOJIB30BAHUS
ra30BBIX Pa3pPAIOB.

[IepeunciisiTh OCHOBHBIE CBOMCTBA U
00JyacTi MPUMEHEHHUSI T1IIa3MBbI.
PaGorats B nmape, rpymnmne npu
BBITMIOJTHEHUH UCCIIEI0BATENbCKUX
paboTt, Mpu OCYIIECTBICHUN
TEOPETUUECKHUX MPE/ICKa3aHHii.
Haxonuts B siuteparype u HTepHETE
uH(pOpPMAIIHIO 10 33/1aHHOI TeMe.
[TepepabartbiBaTh, aHATU3UPOBATH U
MPEJICTaBIATh HHPOPMAIIUIO B
COOTBETCTBUU C ITOCTaBIEHHBIMU
3a/1a4yaMH.

'oTOBUTE MpE3eHTALINU B COOOIICHHS
110 U3yYEHHBIM TeMaM (BO3MOKHbIE
TEMBI TIPEJICTABIICHBI B YUCOHUKE).

00600mar
1ee
MOBTOPCHHU
e

@dopMynHpOBaTh ONPEEICHNUS, 3aKOHBI
¢u3uKy, pemaTs 3a1a4n

4,5

Hroro

68

11 xnacc

Pa3nen

Ko

BO
gac
OB

TeMbl

Kon

qac
OB

OcHOBHBIE BU/IBI IEITETLHOCTH
oOy4Jarornuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JEeITEIBHOC
TH




OCHOBHBIC BHBI ICATECIHHOCTH OCHOBHBIC
Ko Kot oOy4Jaronuxcs (Ha ypoBHE HaInpaBjieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Pazgen BO Tembl :1]21(0) BOCITMTATE
qac BHOU
OB
OB JIeSITETLHOC
TH
OCHOBBI 10 | MarautHOE 5 JlaBaTh onpeneieHue MOHATHIA: 3,5
AJIEKTPOJIUH nmoJie. MarHuTHOE MoJie, MHAYKITUS
aMUKH MarauTtHoe MAarHuTHOTO TOJIsl, BUXPEBOE MOJIE,
(mponosxke ToJIe. cuina Amnepa, cuna Jlopenna,
HUE) Nunykius dbeppoMarHeTuk, T0MeH, TeMIeparypa
MarduTHOTO Kropu, marauTHast IpoOHUIIa€MOCTh
TTOJIA. BEIIECTBA.
Bexrop JaBatb onpeneneHue eJMHULIbI
MarHUTHOM WHIYKIIUA MAarHUTHOTO TOJIS.
AHAYKLUHA. [lepeunciisiTe OCHOBHBIE CBOMCTBA
JeicTBue MarduTHOTO TOJIA.
MarduTHOTO N3o0paxaTh MarHUTHBIC TUHUU
IOJIST Ha MOCTOSIHHOTO MarHuTa, MpsiMoro
MIPOBOJIHUK C MIPOBOJIHUKA C TOKOM, KaTYIIKH C
TOKOM U TOKOM.
JBUKYIYIOC HabGnronate B3auMoaeiicTBHE KaTyIIKU
a1 C TOKOM M MarHuTa, MarHUTHOH
3apsKEHHYIO CTPEJIKH U TIPOBOJTHUKA C TOKOM,
YacTHILY. JelicTBHE MarHMTHOTO 1O Ha
Cuna JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Awmmnepa. dopmyIHpoBaTh 3aKOH AMIIEpa,
Cuna Ha3bIBaTh T'PAHUIIBI €70
Jlopenna. MIPUMEHUMOCTH.
[IpaBuno Ornpenenars HanpaBJIeHUE TUHUN
JIEBOU PYKH. WHIYKIIUM MAarHUTHOTO TIOJIS C
MarsuTtHsie MOMOIIIbIO TTpaBuiia OypaBuHKa,
CBOICTBa HaIpaBJICHUE BEKTOPOB CUJIbI AMIiepa
BCIIECTBA. u cuibl JlopeHiia ¢ moMoIbio IpaBuiIa
MaruuTHas JIEBOU PYKH.
3aIich [TpumensaTh 3akoH Amriepa U GopMyny
uH(popmaIm JUTsL BEIUKCTIeHUs cuiibl JlopeHiia npu
H. pEelIeHUH 3a]1a4.
DneKTpousm OOBSICHATH NPUHLMIT PaOOTHI
€pUTEIIbHbIC IIUKJIOTPOHA U Macc-crieKTporpada.
pUOOPEL. [TepeuncnsTh TUIIBI BEIIECTB 1O

MarHUTHBIM CBOMCTBaM, Ha3bIBaTh
CBOMCTBA Jua-, rapa- u
(beppOoMarHeTHKOB.

HccnenoBaTh MarHuTHbIE CBOMCTBA
TeJI, U3TOTOBJIEHHBIX U3 Pa3HbIX
MaTepuainos. PaboraTte B mape npu
BBINOJIHEHUH MTPAKTUYECKUX 3a/1aHUll, B
nape u IpyImie Ipy pelieHnH 3a1au.
OOBSCHATD MPUHITUTT JEHCTBUS
AIIEKTPOU3MEPUTENBHBIX TPHOOPOB,




OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kox oOyuaromuxcs (Ha ypoBHe HaIpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac bHOU
OB
OB JesITeNIbHOC
TH
TPOMKOTOBOPUTEINS U
AJIEKTPOJIBUTATETIS.
Haxoauts B mutepatype u MHTepHeTe
uH(pOpMaIHnIo 0 BKIIaae Amrepa,
Jlopen1a B u3y4yeHHUE MarHuTHOTO
noJist, pycckoro ¢usuka Croneroa B
UCCJIEIOBAaHNE MAarHUTHBIX CBONCTB
(beppoMarHeTUKOB, O MPUMEHEHUN
3aK0Ha AMIIepa, MPaKTUIECKOM
WCIIOJIb30BAHUU JIEHCTBUS MATHUTHOTO
MOJISL Ha IBIDKYILIUHCS 3apsij, 00
YCKOPHUTEIISIX 3JI€MEHTAPHBIX YACTHIIL, O
BKJIaJIe POCCUMCKHUX YUEHBIX B
CO3/JaHUE YCKOPUTEIIEH AIIEMEHTapHbBIX
yacTuil, B ToM 4yrciie B O0beTuHEHHOM
WHCTUTYTE SIIEPHBIX UCCIEIOBAaHUMN
(OUAN) B T. JlyOHE M1 HA AIPOHHOM
xomaiaepe B LIEPHe; 06
UCIIOJIb30BaHUU (PEePPOMATHETHKOB, O
MarHuTHOM T10JIe 3eMIIH.
["'OTOBUTH Mpe3eHTAIN U COOOIICHUS
M0 U3Y4YEHHBIM TeMaM (BO3MO>KHBIE
TEMBI TIPEJICTABIICHBI B yUCOHUKE).
DJjiekTpoMa 5 | aBaTh omnpeneneHne MOHATHM: 2,5,7
THUTHAas SBJICHUE DJIEKTPOMAarHUTHON
HHAYKIHS. WHIYKIIWW, MarHuTHeIN notok, 3/C
SIBnenue WHAYKIIUU, UHAYKTUBHOCTb,
3JIEKTPOMAarH camounaykuus, 1C caMOMHIYKIMH.
UTHOM Pacnio3naBaTh, BOCIIPOU3BOIUTS,
VHIYKLAH. HaOJII0/1aTh SIBJICHHE
MarauTtHeIN 3JIEKTPOMArHUTHON MHIIYKIIUH,
MOTOK. MOKAa3bIBaTh MPUUUHHO-CIIE/ICTBEHHBIC
[TpaBuio CBSI3M NPU HAOIOJICHUH SBIICHUS.
Jlenna. Habumonate u ananu3upoBartb
3aKkoH 9KCIIEPUMEHTBHI, IEMOHCTPUPYIOIIHE
3JIEKTPOMArH npasuiio JleHma.
WUTHOU ®dopmynupoBath npaBuiio JleHna,
WH]TYKIIAH. 3aKOH AJIEKTPOMATHUTHON MHAYKIINH,
SIBnenue Ha3bIBaTh TPAHUIIBI €70
CaMOMHIYKI] MPUMEHUMOCTH.
17078 HccnenoBath siBieHne
NHykTHBHO AJIIEKTPOMATrHUTHON MHIYKIUU.
CTb. [lepeuucnars ycioBusi, Ipu KOTOPBIX
OnexTpomMar BO3HHUKAET WHIYKIIMOHHBIN TOK B
HUTHOE 3aMKHYTOM KOHTYpE, KaTyIIKe.




OCHOBHBIC BHBI ICATECIHHOCTH OCHOBHBIC
Ko Kox oOy4Jaronuxcs (Ha ypoBHE HarpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Pazgen BO Tembl :1]21(0) BOCITMTATE
qac BHOU
OB
OB JeITEIBHOC
TH
oJIE. OnpenensaTs poib KeJIEe3HOTO
OHeprus cepJevyHMKa B KaTyuke. l300paxars
AJIEKTPOMAarH rpauYecKy BHEIIHEE U WHIYKIIHOHHOE

HUTHOT'O ITOJIA

MarHuTHele noist. OnpeaensaTh
HaIpaBlieHUE UHIYKIIMOHHOTO TOKA B
KOHKPETHOW CUTYyallUH.

OOBSICHIATH BOSHUKHOBEHHE BUXPEBOTO
AJIEKTPUYECKOTO IOJIS U
AIEKTPOMArHUTHOTO 1oJist. ONMUCHIBAThH
npouecc Bo3HUKHOBEHUS DJ[C
UHAYKIUU B JBUKYIIUXCS
IPOBOJAHUKAX.

[IpencraBisTh NPUHIMI ACHCTBUS
AIIEKTpOTeHepaTopa u
ANEKTPOAMHAMUYECKOTO MUKPO(DOHA.
PaGorate B nape u rpymnie npu
BBIMIOJTHEHUH MTPAKTUYECKHUX 3aJJaHU,
IUTAHUPOBATh SKCIIEPUMEHT.
[lepeuncnars mpuMepbl UCIIOIb30BAHUS
SBJICHUS DJIEKTPOMAarHUTHOM
WHAYKIINH.

Pacnio3naBatb, BOCIIPOU3BOIUTS,
HAOII0/IaTh SIBJICHHE CAMOMHIYKIUH,
MOKa3bIBaTh IPUYNMHHO-CIICCTBEHHbBIE
CBSI3M NPU HAOIOJICHUH SIBIICHUS.
®opMyIMpOBaTh 3aKOH CAMOWHYKIIUH,
Ha3bIBaTh TPAHUIIBI €70
IPUMEHUMOCTH.

IIpoBOIUTH aHATIOTHIO MEKTY
CaMOUHIYKIUEH U HHEPTHOCTBIO.
Ornpenensars 3aBUCUMOCTD
WHAYKTUBHOCTHU KaTYIIKU OT €€ AJIUHBI
U TUIOIIA M BUTKOB. OnpeaensiTs B
KOHKPETHOW CUTYaIluu 3HAUCHUS:
MarHuTHOTo notoka, IJ1C uHIyKIuu,
OJIC MHAYKIIUY B IBUKYIIIUXCS
npoBoaHukax, /1C camonHayKIuy,
UHIYKTUBHOCTH, SHEPTUIO
3JIEKTpOMarHuTHoro noss. Haxoauts B
autepatype u InTepHeTe
uHpOpMaLno 00 UCTOPUHN OTKPBITHS
SIBIICHUS DJIEKTPOMArHUTHOM
MHAYKIIMH, O BKJIAJIE B U3yYEHHUE 3TOTO
SIBJICHHS poccuiickoro ¢gusuka 3. X.
Jlenna, o 60prOe ¢ MPOSIBICHUSIMH




OcCHOBHBIE BUABI ACATCIBHOCTHU

OCHOBHBIE

Ko Kox oOyuaromuxcs (Ha ypoBHe HaIpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac BHOM
OB
OB JesITeNIbHOC
TH
AIEKTPOMArHUTHON UHIYKIUH U €€
UCTIOJIb30BaHUH B TIPOMBIIIUICHHOCTH.
["'OTOBUTH Mpe3eHTAIN U COOOIICHUS
10 U3YYCHHBIM TeMaM (BO3MOKHbBIE
TEMBI TIPEJICTABIICHBI B YYCOHUKE)
Konebanus | 17 | Mexanuuec 3 | JaBatb onpezaeneHue NOHATHI: 1,5
Y BOJIHBI KHe Kosie0aHus, KoebaTenpHas CUCTEMA,
KoJIe0aHus. MEXaHUYECKHE KOJIcOaHus,
Mexannueck rapMOHHYECKHE KoJIeOaHus,
ue CBOOOTHBIE KOJIEOaHUs, 3aTyXaloIIne
KoJe0aHusl. Kosie0aHusl, BRIHY)K/IEHHbIE KOJeOaHus,
CBoboniHbIE pe30HaHC, CMEIICHHE, aMIUTATY/IA,
Koje0aHusl. NepUOoJ, YaCTOTa, COOCTBEHHAS
Maremaruue gacToTta, (asa.
CKUU U Ha3zbiBaTh ycia0BHsI BOSHUKHOBEHHS
IIPY>KUHHBIN Kosiebanui. [IpuBOAUTE IPUMEPHI
MasiTHUKH. KOJIe0aTEeNbHBIX CUCTEM.
[IpeBpamenu OnuceIBaTh MOJETH «IIPYKUHHBIN
sl SHEPTUU MasiTHUK», «MaTeMaTUYeCKU
npu MasITHUK.
KoJIeOaHUsX. [lepeuucnars BUIbI KOJIeOATETHLHOTO
AwMruTyna, JIBUKCHHUSI, X CBOMCTBA.
epuo, Pacnio3naBaTh, BOCIIPOU3BOIUTS,
4acToTa, Ha0JI0/1aTh TAPMOHUYECKUE
daza KoJieOaHus1, CBOOOIHBIE KOJIeOaHus,
KOJICOaHU. 3aryxaromue KojiebaHus,
Bremnyxaenn BBIHYX/ICHHbIE KOJIeOaHUs, PE30HAHC.
bIC [TepeuncisiTh CrIOCOOBI MOTYICHHUS
KojeOaHus, CBOOOJHBIX U BHIHYXICHHBIX
pe30HaHC. MeXaHHYeCKUX KosieOanuii. COCTaBIISThH

ypaBHEHHE MEXaHHMYECKHUX KOJICOaHWH,
3aMMChIBaTh ero pemenne. OnpenensTb
110 YPaBHEHHIO KOJIEOATETHHOTO
JBUKEHUS ITapaMeTpbl KOJIeOaHU.
[pencraBnsars rpadudeckn
3aBHCUMOCTBH CMEUICHHUS, CKOPOCTH H
YCKOPEHHS OT BPEMEHH IIPH
KOJICOAHUSAX MAaTEMAaTHIECKOTO
NPYXHHHOTO MasiTHUKOB. OnpeiensiTh
10 Tpa Ky XapaKTEePUCTUKH
KOJIeOaHMI: aMIUTUTYAY, IEPUOJ U
4acToTy.

N300paxaTh rpaguuecku 3aBUCHMOCTb
aAMIUTUTYABI BBIHYKICHHBIX KOJIeOaHui
OT YaCTOTHI BEIHYK/IAIONIEH CHIIBIL.
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OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

AHanM3upoBaTh U3MEHEHHUE TaHHOTO
rpaduka npu U3MEHEHUHU TPEHUS B
CUCTEME.

BBIYHCIsATh B KOHKPETHBIX CUTYAIIHSIX
3HaueHUs epuoa Kojaebanui
MaTeMaTHYECKOTO WJIH MPYKUHHOTO
MasiTHUKA, YHEPTUU MasTHUKA.
OOBSICHATH NPEBPALLEHUS SHEPTUN ITPU
KOJIe0aHUSAX MaTeMaTHYECKOTO
MasTHHKA U Tpy3a Ha MPYKUHE.
HccnenoBaTh 3aBUCUMOCTD MEPHOJA
KoJIeOaHUH MaTeMaTHYECKOTO
MasiTHUKA OT €ro JJIMHBI, MACChl U
aMIUTATYIBI KonleOanwmii. MccenoBarh
3aBUCHUMOCTH TIepHuoja Kojaebanui
rpy3a Ha Ipy>KUHE OT Macchl Ipy3a u
KECTKOCTU MPYKUHBIL.

Paborats B nape u rpymnie npu
pEeIIeHNH 3a]]a4 U BBITOJIHEHUH
MPAKTUYECKUX 3aJaHHI,
UCCJIEIOBaHUM, TITAHUPOBATh
HKCTIIEPUMEHT.

Bectu nuckyccuto Ha Temy «Poib
pe30HaHca B TEXHUKE U OBITY.
Haxoauts B muteparype u MHTepHeTe
uH(pOopMaIHo 00 UCITOJIE30BAHUN
MEXaHUYECKUX KoJleOaHuii B mprubdopax
re0JIOrOpa3BeIKH, Yacax, Kauelsx,
JIpYTUX yCTPOHCTBax, 00
UCIIOJIb30BAaHUU B TEXHUKE U MY3bIKE
pe3oHaHca 1 0 60pr0e ¢ HUM.
["'OTOBUTH Mpe3eHTAIN U COOOIICHUS
110 U3YYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI TIPEJICTABIICHBI B yUeOHUKE).
Pemats 3amaun.

KonTponupoBats perienue 3aaau
CaMHM U JIPYTUMH yHaITUMHUCS.

JJIeKTpoMa
THUTHBIE
KoJe0aHus.
DnekTpomar
HHUTHBIE
KoJe0aHusl.
Konebarenb

HBIW KOHTYP.

JlaBaTb onpeneneHne MOHATUN:
3JIEKTPOMAarHuTHbBIE KoJeOaHus,
KoJIeOaTeNbHBI KOHTYP, CBOOOTHBIE
3JIEKTPOMAarHuTHbBIE KoJeOaHus,
BBIHY/ICHHBIE 3JIEKTPOMarHUTHbHIE
KoJIeOaHus, IepeMEeHHbIN
ANEKTPUYECKUN TOK.

N300paxkaTh cxemy Koje0aTeIbHOro

1,3,8




Pa3nen

Ko

BO
gac
OB

TeMebl

Kon

qac
OB

OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

[TepemeHHBI
1 TOK.
Pe3onanc B
enu
MIEPEeMEHHOT
0 TOKA.
Kopotkoe
3aMbIKaHUE

KOHTYpa ¥ OTMHCHIBATh IPUHIIMII €TO
paboTHI.

Pacrio3HaBaTh, BOCIIPOM3BOANTS,
HaOIrI01aTh CBOOOTHBIE
3JIEKTPOMAarHUTHBIE KOJICOaHMS,
BBIHY’K/JICHHBIE JJIEKTPOMarHUTHBIC
KoJIeOaHMs, pe30HAHC B IIETTN
NEPEMEHHOTO TOKA.

AHanM3MpOBaTh MPEBPALIEHUS SHEPTUU
B K0JIeOATEIIbHOM KOHTYpE MpH
9JIEKTPOMArHUTHBIX KOJIEOaHUsX.
[IpencraBnsaTs B Buae rpadukoB
3aBUCHMOCTB JIEKTPHUYECKOTO 3aps/a,
CHJIBI TOKA U HANPSKEHUS OT BPEMEHH
IpU CBOOOTHBIX AIIEKTPOMAarHUTHBIX
Kosiebanusx. OnpenensTs 1o rpaduky
KoJieOaHUH XapaKTePUCTUKU:
aMILTUTYAY, IEPUOJI U YACTOTY.
[TpoBOANTH aHATIOTHIO MEKIY
MEXaHUYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH.
3anuceiBaTh Gpopmyiy TomcoHa.
Beraucnars ¢ moMomipo GopMyIisl
TomcoHa nepuon 1 4acToTy
CBOOO/IHBIX 3JI€KTPOMAarHUTHBIX
KOJIEOaHUH.

OmnpenensaTs Mepuo, 4acToTy,
aMIUTUTYAY KoJieOaHU B KOHKPETHBIX
curyauusx. MccnenoBath
9JIEKTPOMAarHUTHBIE KOJICOAHMS.
OOBSICHATD NPUHIIUII TOJTYYEHUS
HepeMEHHOT0 TOKa.

Ha3zpiBaTh 0cOOEHHOCTH TTEPEMEHHOTO
AJIEKTPUYECKOTO TOKA Ha YUaCTKe [eTn
C PE3UCTOPOM.

HasbIBaThb ycinoBHst BOSHUKHOBEHUS
pe30HaHca B LIENH ePEMEHHOT0 TOKA.
['oTOBHUTH Mpe3eHTaMU B COOOIICHHS
110 U3YYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI TIPEJICTABIICHBI B yUCOHUKE).

Mexanuuec
KHe BOJIHBI.
Mexanngeck
W€ BOJIHEL

[Tonepeunblie

JlaBaTh onpeeieHue MOHATHIA:
MeXaHUYeCcKas BOJHA, MoTepeyHas
BOJIHA, MPOIOJbHAS BOJHA, CKOPOCTh
BOJIHBI, JTHHA BOJIHBI, ()a3a BOJHBI,
IJIOCKAas BOJIHA, BOJIHOBAS

5,6




Pa3nen

Ko
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gac
OB

TeMebl

Kon

qac
OB

OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

"
MIPOJIOIBHBIC
BOJTHBI.
OHeprus
BOJTHBI.
Wutepdepen
Us U

TG PaKIHS
BOJTH.
3BYKOBBIE
BOJTHBI.

MOBEPXHOCTh, POHT BOJIHBI, Y4,
3BYKOBas BOJIHA, TPOMKOCTb 3BYKa,
BBICOTA TOHA, TEMOD, OTpaKEHHE,
IpeIoMIIEHHUE, MTOTIIOICHHE,
uHTepdepeHIus, TudpaKius,
HOJISIPU3ALUS MEXaHMYECKUX BOJTH,
KOT€pEHTHbIE UCTOYHHUKH, CTOSYAS
BOJIHA, AKyCTUYECKUI PE30HAHC,
IUIOCKOMOJIIPU30BaHHAs BOJTHA.
[epeuncnsaTh cBOMCTBa MEXaHUYECKUX
BOJIH.

Pacnio3naBartb, BOCIIPOU3BOIUTS,
HaAOJI0/IaTh MEXaHUYECKUE BOJHBI,
MIOTIEPEYHBIE BOJIHBI, TPOAOIbHEIE
BOJIHBI, OTpaKE€HHE, MPEIOMIICHNE,
MOTJIONICHHE, HHTEp(EepeHITHIo,

TG PaKIUIO U OIS PU3ALHIO
MEXaHUYECKUX BOJIH.

Ha3zbiBaTh XapakTepUCTUKH BOJIH:
CKOpOCTh, YaCTOTA, JJTMHA BOJIHBI,
pa3HoCTh (a3.

OnpenensaTh B KOHKPETHBIX CUTYaIUsIX
CKOPOCTH, YaCTOTHI, JUTUHBI BOJHBI,
pasHocTH (a3 BOJH.

3anuceIBaTh U COCTABIIATD B
KOHKPETHBIX CUTYaIUsIX ypaBHEHHE
TapMOHHMYECKOM OeryIel BOJIHBI.
Haxonuts B iuteparype u HTEpHETE
uH(OPMAIIHIO 0 BO3OYKIEHUH,
nepeaave U UCIOIb30BaHUU 3BYKOBBIX
BOJIH, 00 MCTIOJIH30BAHUH PE30HAHCA
3BYKOBBIX BOJIH B MY3bIKE U TEXHUKE.
Bectu nuckyccuio o nosib3e u Bpene
BO3/ICIICTBUS Ha YEIOBEKA 3BYKOBBIX
BOJIH, apT'yMEHTHPOBATH CBOIO
MO3UIUIO, YMETh BBICTYIINBATh MHEHUE
JPYTUX YYaCTHUKOB.

['0TOBUTH Mpe3eHTAIN U COOOIICHUS
110 U3YYEHHBIM TeMaM (BO3MOXKHBIE
TEMBI TIPEJICTABIICHBI B YUCOHUKE).

djleKTpOoMa
THUTHBIE
BOJIHBI.
OnexTpomar
HUTHOE

JlaBaTh onpeeieHue MOHATHIA:
AJIIEKTPOMArHUTHOE T10JIe, BUXPEBOE
AJIEKTPUYECKOE TIOJIE,
AJIEKTPOMArHUTHBIE, BOJIHBI, CKOPOCTh
BOJTHBI, JUTMHA BOJIHBI, (ha3a BOTHBI,
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OCHOBHBIE BUJIBI IIEITELHOCTH OcHOBHBIE
Ko Kox oOy4Jaronuxcs (Ha ypoBHE HarpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Pazgen BO Tembl :1]21(0) BOCITMTATE
qac bHOU
OB
OB JeITEIBHOC
TH
oJIE. BOJTHOBAs IOBEPXHOCTh, ()POHT BOJIHBI,
DnekTpomar Jy4, TUIOTHOCTh TTOTOKA U3JTy4YeHUs,
HUTHBIE TOYEYHBINH UCTOUHUK U3TyUEHUS,
BOJIHEI. OTpaXKeHUe, MPEIOMIICHUE,
Buxpesoe MOTJIONICHNE, MHTep(depeHIIns,
AIEKTPUUECK T PaKIus, TONEPEUHOCTb,
oe ToJIe. MOJISIPU3AITUS AIIEKTPOMArHUTHBIX
CBoiicTBa BOJIH, PaJMOCBSI3b, PAIUOIOKALINS,
AJICKTPOMAarH aMILTUTYTHAsE MOTYJISIIIHS,
HATHBIX BOJIH. JIETEeKTUPOBAHHUE.
Jlnarma3oHbl OOBSACHATH B3aUMOCBSI3b ITEPEMEHHBIX
AJIEKTPOMarH ANEKTPUUYECKOTO U MAarHUTHOTO TOJIEH.
HATHBIX PucoBartb cxeMy pacrnpocTpaHeHUs

W3JIy4YCHUHN U
nX
MPaKTUYECKO
e
MIPUMEHEHUE.
[TpunIUTIBI
paguoCBsI3u
u
TEICBUACHHUS

ANEKTPOMATHUTHOUN BOJIHBI.
[lepeuncnars cBocTBa U
XapaKTEPUCTHKH JIEKTPOMArHUTHBIX
BOJIH.

OOBSICHATH NMPOLIECCH] B OTKPHITOM
K0J1e0aTeIbHOM KOHTYpE, IPUHIIHIT
U3JTYYEHUS U PETUCTPALIH
3JIEKTPOMArHUTHBIX BOJIH.
PacmosnaBars, HaOIIOLATh
3JIEKTPOMArHUTHBIE BOJTHBI, H3TyUCHHE,
pUEM, OTPAXKEHHUE, IPEIIOMIICHHUE,
NOTJIOUIeHHE, HHTEP(EepEHITHIO,
TUQPPAKIUIO U TTOJISIPU3AIHIO
3JIEKTPOMArHUTHBIX BOJIH.

BBIYHCIATE B KOHKPETHBIX CUTYAIIHSIX
3HAYCHUS XapaKTEPUCTHUK BOJIH:
CKOPOCTH, YaCTOTHI, JUTUHBI BOJHBI,
paszHocTH (a3, IITyOrHY paaruoIOKaIH.
CpaBHUBaTh MEXaHUYECKUE U
AIIEKTPOMArHUTHHIE BOJIHBI.
OOBSICHITH PUHIIUIIBI PAIUOCBSI3U 1
TEJIEBUICHUS.

OOBSICHATH MPUHIIUIIBI OCYIIECTBICHUS
IIPOLIECCOB MOAYJISILIUU U
netektupoBanus. M3o0paxarp
MPUHIMITHATEHBIC CXEMBI
panuonepenaTuuka u
pamuonpuémMauka. OObICHATH
MPUHIIMIIBI TIEpeAadu N300pakeHUs
TeJenepeaaTINKOM U TIPUHITUIIBI
npuéMa n300paKeHHs TEIEBU30POM.
Ha3piBaTh 1 ONUCHIBATh COBPEMEHHBIE
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OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

CpeZCTBa CBS3H.
Boigensats pons A. C. [Tonosa B
U3y4EHHUH JIEKTPOMArHUTHBIX BOJIH U
CO3aHUU pasuoCBsA3H. OTHOCUTHCS C
YBa)K€HHEM K YUEHBIM M UX
OTKpBITUSIM. OGOCHOBBIBATH BaKHOCTh
OTKPBITHUS 3JICKTPOMATrHUTHBIX BOJH
JUISL pa3BUTHS HAYKH.

Haxonuts B muteparype u MHTepHeTe
UH(OPMALINIO, TIO3BOJISIONTYIO
OTBETUTH Ha MOCTABJIEHHBIE BOIIPOCHI
10 TEME.

PabGoTtats B nape u rpymnie npu
pELIeHNH 33]1a4 U BBITIOJIHEHUH
IpakTU4YecKux 3ananuil. Haxonuts B
nureparype u aTepHere
nHpopMaIro 0 BO30YKICHHUH,
nepegave U UCIOJIb30BaHUU
3JIEKTPOMArHUTHBIX BOJIH, 00 OMBITax
I'epua u ux 3HaueHUM.

Bectu nuckyccuto o nosb3e U Bpene
MCII0JIb30BaHUs YEJIOBEKOM
3JIEKTPOMArHUTHBIX BOJIH,
apryMeHTHPOBATh CBOIO MO3UIHIO,
YMETh BBICITYIINBAaTh MHEHUE JIPYTUX
Y4aCTHUKOB. ' OTOBUTH IIpE3EHTALMU U
COOOLIEHNS IO U3YYEHHBIM TEMaM
(BO3MOYHBIE TEMBI IIPEJICTABICHBI B
yu4eOHUKE).

Onruka

14

I'eomerpuue
cKasi u
BOJIHOBasi
ONTHKA.
I'eomeTpuue
CKasl OITHKA.
[Ipssmonunen
HOE
pacnpocTpaH
€HUE CBETa B
OJTHOPOJHOM
cperne.
3aKOoHBI
OTpa)KE€HUs U
IIPEIOMIIEHU
s CBETA.

11

JlaBaTh onpeneneHue MOHITHI: CBET,
reoMeTpruyeckasl ONTUKa, CBETOBOM
JIy4, CKOPOCTb CBETA, OTPAKEHUE CBETA,
MpeJIOMIIEHUE CBETA, MOJIHOE
OTpa)X€HUE CBETA, YTrOJ NaJEHHUs, YTOJI
OTpaX€HHs, YroJl IPEJIOMIICHHUS,
OTHOCHUTEJIBHEINA ITOKa3aTeNlb
MIpEJIOMJICHUSI, AOCOTIOTHBIN
MOKa3aTellb NPEJIOMJICHHUS], JINH3A,
(hOKyCHOE pacCTOSTHUE JTMH3HI,
ONTUYECKasl CUJIA JIMH3BI, TUCTIEPCUs
cBeTa, HHTEephEpPEHITUS CBETA,

T pakIus cBeTa, TUPPAKIIMOHHAS
peméTka, noJisipu3alius CBeTa,
€CTECTBEHHLIHN CBET,
TIJIOCKOTIOJISIPU30BAHHbBIN CBET.
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OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kox oOyuaromuxcs (Ha ypoBHe HaIpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac bHOU
OB
OB JesITeNIbHOC
TH
[TonHoe OnuceiBaTh METO/IbI U3MEPEHUS
OTpaXeHHUE. CKOPOCTH CBETA.
OnTtrueckue [lepeuncnarh cBOMCTBA CBETOBBIX
pUOOPBHI. BOJIH.
BonHoBbie Pacnio3naBaTh, BOCIIPOU3BOIUTS,
CBOICTBa Ha0JII0/1aTh PacIpoOCTPaHEHNE
CBeTa. CBETOBBIX BOJIH, OTpaKEHHE,
CkopocTb IpEOMJIEHUE, TTOTJIOIIEHHE,
CBeTa. TUCTIepCHUo, UHTEp(hEepEeHIIHIO,
Wutepdepen TUQPAKIUIO U TOJIIPH3AIHNIO CBETOBBIX
11 CBETA. BOJIH.
KorepenTno DopMyIHPOBATH 3aKOHBI OTPAKEHUS U
CTh BOJIH. MPETOMJIICHUS CBETA.
Judpaxims Crpouts xo[ Jiyya B
CBeTAa. TUIOCKOMapaJuIeTbHON TJIaCTHHE,
[Tonspusanu TPEYTrOJIbHOW MPU3ME, TOBOPOTHOM
s CBeTa. npu3Me, 000padrBaroIel mpusMe,
Jucnepcus TOHKOH JIMH3E.
CBeTa. Ctpouts nzobpaxeHue npeaMera B
[TpakTrueck MIJIOCKOM 3€pKajie, B TOHKOM JIMH3E.
oe [lepeuucnars BUIbI TUH3, UX OCHOBHBIE
MIPUMEHEHNE XapaKTEPUCTUKH — ONTUYECKUM
ANEKTpOMarH LEHTp, TJIaBHAsl ONITUYECKAs OCh,
UTHBIX dokyc, onTuyeckas cuia.
W3TyYEHH. Onpenenarb B KOHKPETHON CUTYallMU

3HAYEHUsI yIJia MajCHus, yria
OTpa)XEeHUsI, yTJIa MPETOMIICHHS,
OTHOCHUTEJIBHOTO TIOKa3aTeJIsI
npeoMIIeHus1, a0COIFOTHOTO
HIOKa3aTelsl MPEJIOMIICHHSI, CKOPOCTH
cBeTa B cpefie, (POKYCHOTO pacCTOSHUSA,
OIITHYECKOHN CHIIBI JTMH3BI, YBEINICHUS
JIMH3BI, TIeproia TU(PPaKIIUOHHON
PELIETKH, MTOJIOKEHUS
UHTEPPEPEHIIMOHHBIX U

T paKIMOHHBIX MAaKCUMYMOB 1
MHHHAMYMOB.

3anuceiBaTh GOPMYITY TOHKOH JIMH3HI,
paccUUTHIBATh B KOHKPETHBIX
CUTYaIUSX C € TOMOIIBIO
HEHM3BECTHBIC BEIMYNHBI.
DKCHEepUMEHTAIBHO ONPEEIATh
TIOKa3aTelb MPEJIOMIICHHS CPEIIB,
(dokycHOe paccTosiHuE COOMpArOIeH 1
paccenBarouIel JIMH3, JJIMHY CBETOBOM
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OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

BOJIHBI C TOMOIIBIO UG PAKITHNOHHOM
pemérku. [lepeuncnsaTs obmactu
PUMEHEHUS UHTEp(EpPEHIIUU CBETA,
TU(PaKIIU CBETA, MOJIAPH3AINU CBETA.
HccnenoBath 3aBUCUMOCTD yTiia
IPEJIOMJICHUS OT yIJla MaJeHus,
3aBUCHUMOCTB PACCTOSIHUSI OT JIMH3HI 10
M300pakKeHHS OT PACCTOSIHUS OT JIMH3BI
JI0 TIpeIMeTa.

Paborate B nape u rpymnie npu
BBITMIOJTHEHUH MTPAKTUYECKHUX 3aJaHU,
BBIJIBIDKEHUU THITOTE3, pa3padoTKe
METOJIOB MPOBEPKU TUIIOTE3.
[TnannpoBaTh 1EATENTHEHOCTH 110
BBIMIOJTHEHHUIO U BBITIOJIHATH
UCCIIEIOBAaHMSI 3aBUCUMOCTH MEXKITY
buznYeCcKUMU BEITMYUHAMH,
AKCIIEPUMEHTAIBHYIO MPOBEPKY
runore3bl. Haxonuts B nmuteparype u
WNuTeprere nnbopMaIuio o
ouorpadusx 1. HetotoHa, X.
Ioiirenca, T. FOnra, O. ®penens, 06
UX Hay4HbIX paboTax, 0 3HAYEHUH UX
paboT J71s1 COBpEMEHHOM HAYKH.
Bricka3bIiBaTh CBOE MHEHUE O 3HAUYEHUU
HAyYHBIX OTKPBITHIA U PabOT IO ONTHKE
N. Herotona, X. I'toiirenca, T. FOwnra,
O. ®penensa. BocnpuHuMmars,
aHAJIN3UPOBATh, IepepadaTHIBaTh U
IPeIbABIATH HHPOPMAIIHIO B
COOTBETCTBUU C IMOCTABJICHHBIMHU
3a/1a4yaMH.

BrIensaTh OCHOBHBIE MTOJIOXKCHHUS
KOPITYCKYJISPHOU W BOJIHOBOM TEOpHit
CBETa. YUacTBOBATh B OOCYKICHUU
9TUX TEOPUH U COBPEMEHHBIX B3IJISI0B
Ha MPUPOJY CBETA.

YKka3pIBaTh rpaHUIbl IPUMEHHUMOCTH
F€OMETPUYECKON ONTUKH.

["'OTOBUTH Mpe3eHTAIN U COOOIICHUS
10 U3YYCHHBIM TeMaM (BO3MOYKHBIE
TEMBI TIPEJICTABIICHBI B YUEOHUKE).

HN3ayuenue
U CHIEKTPBHI.
Bunnr

JaBaTb onpeesieHue MOHATHIA:
TEIJIOBOE U3JTyYeHHUE,
AJICKTPOJIFOMUHECIIEHITNS, KaTOI0JIIO-

6,8




OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kox oOyuaromuxcs (Ha ypoBHe HaIpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac bHOU
OB
OB JesITeNIbHOC
TH
U3ITy4eHUH. MUHECIICHIIHS, XEMIIFOMUHECLIEHIIHS,
Ucrounuku (oTOMOMUHECTIEHITHS, CTUIOITHON
CBeTAa. CHEKTp, TMHEHUaThIA CIEKTD,
CriexTpsl. MI0JIOCATHIH CIIEKTP, CIEKTP
CrektpanbH MOTJIOUICHHUS, CTIEKTPAIbHBIN aHAU3.
bII aHAJIN3. [IepeunciaTs BUIBI CIIEKTPOB.
Tennosoe Pacno3naBaTh, BOCIIPOU3BOIUTS,
U3JIy4yEHUE. Ha0JII0/1aTh CIUIOIIHOM CIIEKTp,
Pacnpenenen JIMHENYaThIi CIEKTP, MOJI0CATHII
ue SHEpPIUH B CIEKTp, CIEKTP U3IY4ECHHUS U
CIEKTpe noriouieHus. U3o00paxkaTs, 00bSICHATD
abCOIIOTHO Y aHAJIM3UPOBATh KPUBYIO 3aBUCUMOCTHU
4EPHOTO pacrnpeziefieHus: JHEPTHH B CIIEKTPE
Tena. a0COJIIOTHO YEPHOTO TENa.
Ikana [lepeuncnarb BUIbI
AJIEKTpOMarH AJIIEKTPOMATHUTHBIX U3TYYEHUH, UX
UTHBIX BOJIH. UCTOYHUKH, CBOMCTBA, IPUMEHEHUE.
Habnronenune Hcnonp3oBath mkamy
CIIEKTPOB. 3JIEKTPOMArHUTHBIX BOJIH. CpaBHUBATH
CBOIMCTBA 3JIEKTPOMarHUTHBIX BOJIH
pa3HBIX AMANa30HOB.
OcHOBBI 3 | OcHOBBI 3 | JaBaTh onpeneneHre MOHATHM: 4,5
CIealIbH CHenuaJIbHO coObITHE, TOCTYNIAT, COOCTBEHHAS
Ol Teopuu i Teopum MHEepIaIbHas CUCTEMA OTCUYETA,
OTHOCHTEIIb OTHOCHTE/b CcOOCTBEHHOE BpeMsi, COOCTBEHHAs
HOCTHU HOCTH JUIMHA TeJa, Macca MOKOs, MHBapUaHT,
(CTO). JHEPrus MOKOsl.
IIprnunnel OOBSICHATH IPOTUBOPEUUS MEXKTY
MOSIBJICHUS KJIACCHUECKON MEXaHUKOU U
CTO. AJIEKTPOIMHAMUKON MakcBesia u
[Toctynater npuunHbl osiBieHus CTO.
CTO: ®opmynuposats nocrynarsl CTO.
WHBapHaHTH ®opMynupoBaTh BBIBOJIBI U3
OCTb MOJYJISA noctynatoB CTO u 00bACHATH
CKOPOCTH penaTtuBucTcKre 3 (HEKTH COKpaIIeHUS
CBETa B pa3MepoB Teja U 3aMeJIEHUS] BpEMEHU
BaKyyMme, MEX]y IBYMSI COOBITUSIMH C TOYKH
MPUHITUTT 3pEHHUS IBUKYIIEHCS CUCTEMBI OT
OTHOCHUTEIbH cuéra. AHAM3UPOBATH POPMYITY
ocTH PENSITUBUCTCKOTO 3aKOHA CIOXKEHUS
DUWHIITENHA. ckopocteid. [I[poBOIUTH MBICIIEHHBIE
IIpocTpanct AKCIIEPUMEHTBI, TOATBEPKAAIOIINE
BO U BpeMs B noctynatel CTO 1 uX cleacTBus.
CIIELIMAJIbHO Haxoauts B KOHKPETHOM CUTYyallUuH

W Teopuu

3HayeHus ckopoctei ten B CTO,




OcCHOBHBIE BUABI ACATCIBHOCTHU

OCHOBHBIE

Ko Kox oOyuaromuxcs (Ha ypoBHe HaIpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tembl :1]21(0) BOCIIUTATEN
qac BHOM
OB
OB JesITeNIbHOC
TH
OTHOCHUTEIIbH MHTEPBAJIOB BPEMEHU MEXY
OCTH. COOBITHSIMH, JUTUHY TEeJa, SHEPTUIO
DHeprus u MOKOSI YAaCTHIIbI, TIOJHYIO SHEPTHIO
UMITYJTBC YaCTHIIBI, PEISITHBUCTCKUI HMITYJIbC
cBOOOIHOM YaCTHUIIBI.
YJACTHUIIBI. 3anuchIBaTh BRIPAXKECHUE TSI SHEPTUU
CBs13bp Macchl MOKOSI U TIOJIHOM SHEPTUU YacCTHIl.
Y DHEPTHH Wznarate cyTh mpuHIUTIA
cBOOOIHOM cooTBeTCTBUS. HaxonuTe B nuteparype
YJACTHUIIBI. u aTepHeTe nHPOPMAIIHIO O TEOPUHU
DHeprus a¢upa, 00 FIKCIIEpUMEHTAX, KOTOPbIE
MTOKOSI. npusenu k cozganuio CTO, 00
OTHOCUTEIIbHOCTH PACCTOSIHUN U
MIPOMEXKYTKOB BpEMEHH, 0 Onorpaduu
A. DHHIITeHa. Bbicka3biBaTh CBOE
MHeHue o 3Hauenun CTO s
COBPEMEHHOI HayKH.
I'oToBUTE Mpe3eHTaluu U COOOIICHUS
M0 U3YYEHHBIM TeMaM (BO3MOYKHbIE
TEMBI [TPEJICTABJICHBI B YUCOHHKE).
KBanToBas 17 | CBeToBBIE 5 | JlaBaTh onpeaeneHne MOHsITUI: 2,4,5
dusuka. KBAHThI. dorord ek, KBaHT, TOK HACKIIICHUS,
Oduszuka [Ipenmer u 3a/iep:KUBarollee HampsKeHue, paboTa
aToMa u 3a/1aun BBIXO/1a, KpacHas TpaHuIla
aTOMHOTO KBaHTOBOM dboTtordpdekra.
saqpa bu3uKy. PacrioznaBatk, HaOMIOIATH SIBIICHUE
['unotesza M. dotoarddekra.
[Tmanka o OnuceiBath onbIThl CTONETOBA.
KBaHTaXx. ®opmynuposats runote3y [lnanka o
doroaddext KBaHTAaX, 3aKOHBI (hoTOADEeKTa.
. DOTOH. AHanmM3upoBaTh 3aKOHbI poTodhdeKTa.
YpaBHeHue 3anuceIBaTh U COCTABIIATH B
A. KOHKPETHBIX CUTYallUsIX ypaBHEHUE
DliHIITeHA OiiamreitHa 1t porodaddexra u
TUISE HAXOJHUTh C €ro MOMOIIBIO
dotorpdexr HEU3BECTHHIC BEITUYHHEI.
a. BbancnsaTe B KOHKPETHBIX CUTYaLIUIX
Omnpiter AL T'. 3HAYEHUSI MAaKCUMaJIbHOU
Cronerona. KMHETUYECKOU SHEPTUN
3aKoHBI (OTORIIEKTPOHOB, CKOPOCTH
dhoToddpdext ($OTO3IEKTPOHOB, pabOTHI BBIXO/IA,
a. 3aMUPAIOIIETO HAMPSHKEHUS, YaCTOTHI U
Kopnyckyns JUTMHBI BOJTHBI, COOTBETCTBYIOIINX
pHO- KpacHoi rpanutie porodddekra.
BOJIHOBOI1 [TpuBOIUTH MpUMEPHI UCHOTB30BAHUS




OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kot oOyuaromuxcs (Ha ypoBHe HarpaBJIeH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tembl :1]21(0) BOCIIUTATEN
qac bHOU
OB
OB NEeSATENBHOC
TH
Ty aJli3M. dboTtodrddekra.
Judpakims OOBSACHATH CYTh KOPIYCKYJISIPHO-
3JIEKTPOHOB. BOJIHOBOTO J1yaJIM3Ma.
JlaBrienue OnuceiBath onbITh JIebenena mo
CBeTA. M3MEPEHUIO JaBJICHUS CBETA U OMBITHI
Omprtsi I1. BasuiioBa no onruke.
H. JleGeneBa OnuceIBaTh OMBITHI TTO TUPPAKITUN
ucC. 1. AJIEKTPOHOB.
Basuuosa. @opMynHpOBaTH COOTHOLLEHUE
CooTHomieH HeonpeeneHHocTei ['elizendepra u
ue OOBSCHSTH €r0 CYTh.
HEOIIPEIEIICH Haxonuts B nutepatype u MuTepuere
HOCTEH uH(popMmaruio o paborax CToserosa,
Ieiizenbepra JleGenena, BaBunosa, [Inanka,
Komnrona, ne bpoiins. Beinensars poib
POCCUNCKHX YUEHBIX B UCCIIEIOBAHUU
CBOICTB CBeTa.
[IpuBOINUTE IPUMEPHI OMOJIOTHIECKOTO
Y XMMUYECKOTO JACHCTBUS CBETA.
I'oToBUTE Mpe3eHTaluu U COOOIICHUS
M0 U3YYEHHBIM TeMaM (BO3MOYKHbIE
TEMBI [TPE/ICTABIICHBI B YUEOHUKE)
ATOMHAas 3 | JlaBaTh omnpeaeneHre MOHITUI: 5,7,8
(pusuka. aTOMHOE s11pO, DJHEPreTUYECKUI
OnbIThI YPOBEHb, SHEPIUsl HOHU3ALUH,
Pesepdopna. CIIOHTAaHHOE U3JTyYeHHUE CBETA,
[Inanerapna BBIHYKJICHHOE U3JTyY€HHUE CBETA.
o MO/IEJTb OnuceiBath onbITH Pe3epdopa.
CTPOEHUS OnuceiBaTh U CPaBHUBATh MOJIETU
aToMma. atoma Tomcona u Pe3epdopna.
OObscHenue PaccmarpuBars, nccnenoBaTs U
JINHENYaTOr O ONMCHIBATH JIMHENYATHIE CIIEKTPHI.
CHEeKTpa ®opMynHpOBaTh KBAHTOBBIE
BOJIOPO/Ia HA nocrynatsl bopa.
OCHOBE OOBSCHATH TMHEHYaThIe CIEKTPHI
KBAaHTOBBIX aToMa BOJIOPO/ia HA OCHOBE KBAHTOBBIX
MOCTYJIaTOB noctynaToB bopa.
bopa. PaccunThiBaTh B KOHKPETHOW CUTYaluu
CnoHraHHOE YacTOTY U JJIUHY BOJIHBI HUCITYCKA€MOTO
u ¢doToHa TIpU TIEpexo0Jie aToMa U3
BBIHYKJICHHO OJIHOT'O CTAllMOHAPHOTO COCTOSIHUS B

€ U3JIy4eHHe
CBeTa.
Jlazepsl.

Jpyroe, SHEpPruo HOHU3aluU aTOMa,
BBIUMCIISTH 3HAUECHUS PAINyCOB
CTAIlMOHAPHBIX OPOUT IJIEKTPOHOB B
aroMe. ONMMChIBATh YCTPONUCTBO U




OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kot oOyuaromuxcs (Ha ypoBHe HarpaBJIeH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac bHOU
OB
OB NEeSATENBHOC
TH
OOBSACHATH MPUHLIUIT AEHCTBUS
Ja3epoB.
Haxonuts B nutepatype u UaTepHeTe
cBeZieHHsI O (haKTax, MOATBEPIKIAIOIINX
CJIOKHOE CTPOEHHE aToMa, 0 paboTax
Y4E€HBIX [10 CO3AAHUI0 MOAECIIU
CTPOEHHUSI aTOMa, TOJIY4EHHIO
BBIHYKJICHHOT'O U3JTyYEHUSs, O
MIPUMEHEHNH J1a3€pOB B HayKe,
MEJUIIMHE, TPOMBIIUICHHOCTH, OBITY.
BbIaensaTs poiab pOCCUNCKUX YUEHBIX B
CO3/1aHUU U UCTIOJIb30BAaHUH JIA3€POB.
["'OTOBUTH Mpe3eHTAIN U COOOIICHUS
M0 U3Y4YEHHBIM TeMaM (BO3MO>KHBIE
TEMBI TIPEJICTABIICHBI B YUCOHUKE).
dusuka 7 | J1aBathb onpeneneHus NOHATHIA: 1,5,6
aTOMHOI0 MacCOBOE YUCII0, HYKJIOHBI, S/I€pHbIE
sipa. CHWJIBI, BUPTYaJIbHBIC YaCTHIIBI, Te(DEeKT
CocraB n Macc, SHEPTus CBSI3U, yIeIbHas
CTPOEHHE SHEPTUS CBSI3U AaTOMHBIX sIJIED,
aTOMHOTO PaAMOAKTUBHOCTh, aKTUBHOCTb
sypa. pPaauoaKTUBHOTO BEIIECTBA, MIEPUOJ]
N3otomsl. noJIypacnajaa, UCKyCCTBEHHas
SAnepurie PaauOaKTUBHOCTD, I/IEPHBIC PEaKIIUH,
CHJIBL. SHEPIreTUYECKUI BBIXOJ SIEpHOI
OOmenHas peakiuu, ernHas sijepHas peakius,
MOJEIb KOA(PUIIMEHT pa3MHOKEHHUS
SIIEPHOTO HEUTPOHOB, KpUTUUYECKAS Macca,
B3aUMOJEHCT PEaKTOPBI-PA3MHOKHUTEINH,
BUS. TEepMOsiICpHast peaKIusl.
Hedbekt CpaBHUBATh CBOMCTBA MPOTOHA U
Macchl 1 HelTpoHa. ONUCHIBATH MPOTOHHO-
SHEPTUs HEUTPOHHYIO MOJENb SAPA.
CBSI3HM sJIpa. OrnpenensaTsh COCTaB siep Pa3INIHBIX
Pannoaktus 3JIEMEHTOB C MIOMOIIBIO TAOJIUIIBI
HOCTb. Bujib1 Menpeneesa. M300paxars u yuTaTh
pPaguoaKTUB CXEMBbI aTOMOB.
HBIX CpaBHUBATH CUITY IIEKTPUUECKOTO
MIpEBpAIICHU OTTAJIKUBAHUS IPOTOHOB U CUJTY CBSI3H
1 aTOMHBIX HYKJIOHOB B sipe. llepeunciars u
anep. ONUCHIBATh CBOMCTBA SAEPHBIX CHUJI.
Pagnoaxtus OO0BsICHATE OOMEHHYIO MOJIEIb
HOE B3aUMO/ICHCTBUS.
U3JIy4EeHHE, Boeruancnsate gedext macc, SHEprUio

IIpaBuJIa

CBS3H U YACIIbHYIO ODOHCPIUIO CBA3H




OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kox oOyuaromuxcs (Ha ypoBHe HaIpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac bHOU
OB
OB JesITeNIbHOC
TH
CMEIIIEHUSI. KOHKPETHBIX aTOMHBIX SI/IEP.
3akoH AHaNnM3UpOBaTh CBSA3b YACIbHOU
paZloaKTUB SHEPTUU CBSI3U C YCTOMUHUBOCTBIO STEP.
HOTO [Tepeuncnsats BUIBI paAOAKTUBHOTO
pacmana. pacmajia aTOMHBIX sifiep. CpaBHUBATh
MeTo b1 CBOIiCTBa anbda-, 6eTa- U raMma-
HaOI0IeHUs U3ITy4yeHul. 3anuchIBaTh paBHiia
u CMEIIEHUS TIPU PAIMOAKTUBHBIX
perucrpamnuu pacnanax. OnpenensTh SIEMEHTHI,
3JIEMEHTapH oOpa3zyroiuecs B pe3yjbTare
BIX YaCTHII. pPaZlMOaKTUBHBIX PaCIaJioB.
Snepubie 3anuceIBaTh, OOBSICHATEL 3aKOH
peaxiuu, pPaZMoaKTUBHOTO pacraja, yKa3blBaTh
peakiuu TPAHUIIBI €T0 MPUMEHUMOCTH.
JIeNIeHus U OnpenensiTh B KOHKPETHBIX CUTYAIUSIX
CUHTE3A. YUCJIO HEPACHaBLIUXCS SEP, YUCIIO
Hennas pacmaBIIUXCs sAep, MepUol
peakius noJiypacnajia, akTUBHOCTh BEIIECTBA.
JeNeHus [lepeuncnars U OMKUCHIBATH METOIBI
a5ep. HAOJII0JIEHUS ¥ pEerucTparuu
Snepnas 3leMeHTapHbIX yacTull. Habmonate
SHEPTeTHKA. TpeKH alb(a-gacTuIil B Kamepe
TepmosinepH Bunscona. PeructpupoBarts siiepHbie
bIl CUHTE3. U3JIY4eHHS C TTOMOIIBI0 CUETYMKA
[Ipumenenue I'eiirepa. OnpeaensTb UMNYJIbC U
s,IepHOM SHEPTUIO YACTUIIBI TTPH IBHIKEHHUH B
SHEPTUH. MaraHuTHoM noJie (o gororpadusam).

3anuchIBaTh SAEPHBIE PEAKIIUU.
OnpenensTb NPORYKTHI IEPHBIX
peakiuid. PaccuuThIiBaTh SHEPrUUECKUMA
BBIXOJ1 SJIEPHBIX pEaKIUH.

OnucelBaTh MEXaHU3MBI JEJICHUS SIEP
Y LEITHOM SJCPHON PEaKLUH.
CpaBHUBATH SEPHBIE U TEPMOSICPHBIC
peakuuu.

OOBACHATH NPUHLIUIBI YCTPOICTBA U
paboTHI IIEPHBIX PEAKTOPOB.
VY4acTBOBaTH B 00CYXKJIEHUN
IPEUMYILIECTB U HEAOCTATKOB SAEPHOM
JHEPreTHKHU.

AHanM3upoBaTh OMACHOCTb SIAEPHBIX
W3ITy4EHUH IS )KUBBIX OPraHU3MOB.
Haxonuts B iuteparype u HTepHETE
CBE/IeHUs 00 OTKPHITUU IPOTOHA,
HEHUTPOHA, PaJJMOAKTUBHOCTH, O
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Ko
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OB

TeMebl

Kon

qac
OB

OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

MOJIyYEHUH U UCTIOIb30BAHUH
PaIMOAKTUBHBIX U30TOIOB, HOBBIX
XUMHYECKHUX JJIEMEHTOB.

BolaensaTe poiap pOCCUUCKUX YUEHBIX B
UCCJIETOBAHUIX aTOMHOTO S/pa,
OTKPBITHH CIIOHTAHHOTO JCTICHUS SAep
ypaHa, pa3BUTHH SIIEPHON YHEPTeTUKH,
CO3/IJaHUU HOBBIX H30TOMOB B OUAN
(O6benMHEHHBI HHCTUTYT SIEPHBIX
UCClIeIoBaHmi B T. [[y0He).

["'OTOBUTH Mpe3eHTAIN U COOOIICHUS
10 U3YYCHHBIM TeMaM (BO3MOYKHBIE
TEMBI IIPEJICTABIICHBI B YYCOHUKE)

JJieMeHTap
Hble
YacTUIbI.
DJIeMeHTapH
bI€ YACTHIIBI.
dyHaaMeHTa
JIbHBIE
B3alMOJENCT
BUS.
Yckoputenu
3JIeMEeHTapH
BIX YaCTHII.

JlaBaTb onpeneneHne MOHATHN:
AQHHUTUJISIUS, JIENTOHBI, aJJPOHBI,
KBapK, III0OH. [lepeuncisaTe OCHOBHBIE
CBOICTBA 3JIEMEHTAPHBIX YACTHII.
Briensite rpynmnsl 3JeMeHTapHBIX
YaCTHIL.

[lepeuncnsaTh 3aKOHBI COXpaHEHHUS,
KOTOPBIE BHITIOJMHSIOTCS TIPU
npeBpauieHusx yactuil. OnuceiBaTh
MPOLIECCHl AaHHUTUIISIIUN YACTHI] U
AQHTUYACTHUI] U POKICHUS JIEKTPOH-
MO3UTPOHHBIX Tap.

HaspiBaTh ¥ CpaBHUBATH BH/IBI
byHIaMEHTAIBHBIX B3aUMOJICHCTBHUH.
OnuceIBaTh pojib YCKOPUTENEH B
U3YYEHUHU DJIEMEHTAPHBIX YaCTHII.
HazpiBaTh OCHOBHBIE BU/IBI
YCKOpPUTENEH 3IeMEHTapHBIX YaCTHII.
Haxonuts B iuteparype u HTepHETE
CBEZICHHsSI 00 UCTOPUU OTKPBITHS
AJIEMEHTApHBIX YaCTHIL, O TPEX dTanax
B Pa3BUTUU (PU3KKH JIEMEHTAPHBIX
YaCTHIL.

OnuceIBaTh COBPEMEHHYIO
du3nUecKyro KapTUHY MHpa.
["'OTOBUTH Mpe3eHTAIN U COOOIICHUS
110 U3yYEHHBIM TeMaM (BO3MOKHbIE
TEMBI TIPEJICTABIICHBI B YUCOHUKE).

4,5

Crpoenue
Bcenennoit

CouaHeuHas
cucreMa.
Ctpoenue u
IBOJTIOIHS

JlaBaTb onpeneneHne MOHATUN:

HeOecHas cdepa, SIKITUNTHKA, HeOSCHBIN

HKBATOP, MOJIOC MUPA, OCb MUPA, KPYT
CKJIOHEHMs], IPSIMO€ BOCXOXkKIECHUE,

3,4,5




OCHOBHBIE BUIBI JIEATETLHOCTH OcHOBHBIE
Ko Kox oOyuaromuxcs (Ha ypoBHe HaIpaBJieH
- YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN) us
Paznen BO Tewmbl :1]21(0) BOCITUTATEN
qac BHOM
OB
OB JesITeNIbHOC
TH
BcesienHoii. CKJIOHEHHE, Mapaiakc, mapcek,
Bunnmeie aCTpOHOMHYECKAsl €AMHMIIA,
JIBUKCHHUSI nepurenuii, adenuii, COTHEUHOE
HEeOeCHBIX 3aTMEHHUE, JIYHHOE 3aTMEHUE, IJIAHETHI
Ten. 3aKOHBI 3eMHOM TPYIIIbI, JIaHEThI-TUTaHTHI,
Kemnnepa. acTepouJi, METEOP, METEOPHUT,
Connevnas dboTocdepa, CBETUMOCTb,
cUCTEMA: npoTtyOepaHel, myabcap, HEHTpOHHAas
TJTAHETHI U 3Be3/1a, Y€pHas JbIpa, MPOTO3BE3/1a,
Masble Tena, CBEpXHOBAas 3B€3/1a, TaJJaKTUKa, KBa3ap,
cucTema KpacHoOe cMellleHue, Teopus bompioro
3emis — B3pbIBA, BO3pacT BeeneHHoM.
Jlyna. Hab6nronats JIyny u miiaHeTs B
Crtpoenue u TEJIECKOIL.
HBOJIOLIUS Br1iensiTe 0cOOEHHOCTH CHCTEMBI
ConHua n 3emns—JlyHa.
3BE3. Pacno3naBaTh, MOJI€TUPOBATH,
Knaccuguka Ha0JII0/1aTh JIYHHBIE M COJIHEUHBIE
s 3BE3. 3aTMEHHUS.
3BE3/BI U OOBSICHATH PWINBHI U OTJIUBBHI.
UCTOYHUKHU DopMynUpPOBATh U 3aMUCHIBATH 3aKOHBI
UX DHEPTUU. Kenunepa.
lNanaktuka. OnuceiBaTh ctpoeHre ComHEYHOM
CoBpeMeHH cuctemsl. [lepeuncnsaTe IIaHeThl U
ble BU/JIbI MJIBIX TE.
IIpeICTaBJIEH OnuceiBats cTpoenue ConHua.
us o HabmtoiaTe comHeuHbIe MATHA.
CTPOCHHUH U Cobmronate npaBuiia 6€30MaCHOCTH
IBOJIIOLIMH npu Habronenun CorHia.
Bcenennoii. [lepeuncnaTh TUTIMYHBIC TPYIIIBI 3BE3]I,
Hpyrue OCHOBHBIE (pU3HUECKUE
TaJIaKTHUKH. XapaKTepUCTUKU 3BE3/1. ONMUCHIBATH

3BOJIFOLIUIO 3BE3J OT POKIECHUS 10
cMepTH. Ha3biBaTh caMble sipKue
3BE3/IbI U CO3BE3IHUS.

[TepeuncnaTh BUABI TATAKTHK,
OMUCHIBaTh COCTAaB U CTPOCHUE
rajakTuk. Beinensts Mueunsiii [Tyt
cpenu Ipyrux rajaktuk. Onpenensrb
MecTo COoJTHEUHOM CHCTEMBI B
lNanmaxtuke. OuieHUBATH TOPSAIOK
PAcCTOSIHUH 10 KOCMHYECKHUX
00BEKTOB.

OnuceIBaTh CYyTh KPACHOTO CMEIICHUS
Y €ro UCIOJIb30BaHUE MPU U3YUCHUUN
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OCHOBHBIE BUJIBI IEITETLHOCTH
oOy4Jaronuxcs (Ha ypoBHE
YHHUBEPCAIbHBIX YUEOHBIX JEHCTBHIN)

OcHOBHBIE
HarpaBJieH
ust
BOCIIUTATEN
bHOM
JeITEIBHOC
TH

ranaktuk. [I[puBoanuTH KpaTKoe
U3JI0’KEHNE TeOpUH boJbIoro B3phiBa
U TEOPHUH pacIIUpSIOLIecs
Bcenennoii.

Paborats B mape u rpyrie npu
BBITIOJTHEHUH NMPAKTUICCKUX 3a/IaHUH.
Hcnonws3oBate MHTEpHET A5 IOKMCKA
M300paKeHUN KOCMUYECKUX OOBEKTOB
1 nHdopmaruu 06 UX 0COOEHHOCTSIX.
VYyacTBOBaTh B 00CYXIEHUU
M3BECTHBIX KOCMUYECKHIX
UCCIIEIOBaHMA. BBIENATh COBETCKHUE U
poccuiicKHe JOCTUKEHHS B 00J1aCTH
KOCMOHABTHKH M HCCJICIOBAHUS
KocMoca. OTHOCUTBCS C YBaKEHUEM K
POCCHICKHM YYEHBIM H KOCMOHABTaM.
Haxoauts B mutepatype u MHTepHeTe
CBE/ICHUS HA 33JJaHHYIO TEMY.
["'OTOBUTH Mpe3eHTAIN U COOOIICHUS
10 M3yYCHHBIM TEMaM.

0000mar
1ee
MOBTOPCHHU
e

DopMyTHpOBaTh ONPEICIICHUS, 3aKOHBI
¢u3uKy, pemaTh 3a/1a41, B TOM YHCIIE
U1 TIOATOTOBKU K EI'D

1,5

Hroro

68

COI''TACOBAHO

HpOTOKOJ'I 3accaaHuAad METOANYCCKOTO

OG'EGI[I/IHGHI/ISI y‘II/ITeJ'Ief/'I C€CTCCTBCHHOHAYYHOT' O

IUKJIA

ot 29 aBrycra 2023 r. Nel

PyxoBonurens MO

COI''TACOBAHO

3amecTUuTeIb AUPCKTOpa

29 aBrycra 2023 r.

O.A. Mopo3

E.E. Bunorpanosa
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