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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma paspaboTaHa Ha OCHOBE CJICAYIOIIMX HOPMaTUBHO-TIPABOBBIX
JIOKYMEHTOB:
1. ®enepanbabiii 3akoH OT 29.12.2012 roma Ne 273- @3 «O6 obOpa3zoBaHuM B
Poccuiickon @enepanum»;

Oobuwue yenu yueono2o npeomema.

e (¢dopMupoBaHHE Yy OOYYAIOIIMUXCS YBEPEHHOCTH B LIEHHOCTH OOpa30BaHUA,
3HaYUMOCTH (DU3MUECKUX 3HAHUN IS KaXJIOTO YelOBEKa HE3aBHCHMO OT
ero mpodeccCuoHaIbHOM NeSITeIEHOCTH;

® OBJIAJICHUE OCHOBOIOJATralOIUMU (U3NYECKUMHU 3aKOHOMEPHOCTSMH, 3a-
KOHAaMU U TEOPHUSIMH; pacliupeHHe oO0bEMa HCIOJIb3YEMBIX (PU3NYECKUX
NOHATUHI, TEPMUHOJIOTUU U CUMBOJIMKUY;

e 1puoOpeTeHue 3HAHUK O (PyHIAMEHTAIbHBIX (PU3NYECKHUX 3aKOHAX, Jexa-
IIMX B OCHOBE COBPEMEHHON (PU3MYECKOW KapTUHBI MHpa, O Hambojee
BAXKHBIX OTKPBITUSX B 007acTH (DU3MKH, OKA3aBIIMX ONPEIEISIONEee
BIUSIHUE Ha Pa3BUTHE TEXHUKU U TEXHOJOTWU; MOHUMaHUE (PU3NYECKOI
CYIIIHOCTH SIBJICHUM, HaOto1aeMbIX BOo BeeneHHoil;

® OBJAJCHHE OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHMUS MPUPOJBI, UCIOJIb-
3yeMbIMH B (u3uKe (HAOIIOACHHE, ONUCAaHUE, U3MEPEHHE, BBIIBHUKCHHUE
TUIIOTE3, IPOBECHUE IKCIIEPUMEHTA); OBJIaJICHUE YMEHUAMU 00pabaThIBaTh
JaHHbIE  DKCIEpUMEHTa,  OOBACHATh  TOJYYEHHbIE  PE3YyJbTaThl,
YCTaHaBJIMBAaTh 3aBUCUMOCTH MEXAy (U3MYECKUMU BEIUYMHAMHU B
HaO0JI01aeMOM SIBJICHHUH, JI€NaTh BBIBOJIBI;

e 0TpabOTKa yMeHHUsl pellarh (pU3MYecKrue 3aJayd pa3HbIX YPOBHEU CIIOXK-
HOCTH;

® TpUOOpETEeHHE: OMbITa Pa3HOOOPa3HOM NEATENbHOCTH, OIbITA MO3HAHUS U
CaMOIIO3HAHUS; YMEHUI CTaBUTh 3a/layM, peliaTh MpoOieMbl, TPUHUMATD
pelieHusi, UuCKaTh, AaHAIM3UPOBaTh M 00OpabaThiBaTh WHGMOPMAIIHIO;
KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIMH), UMEIOIINX YHUBEPCAIbHOE
3HaY€HHE: KOMMYHHMKAIMU, COTPYJAHUYECTBA, U3MEPEHUH, 3PPEKTUBHOTO U
0€30MacHOr0 UCMOJIb30BAHMS PA3IMYHBIX TEXHUYECKUX YCTPOUCTB;

® OCBOEHHME CIOCOOOB HCIOJb30BaHUA (PUIMYECKUX 3HAHUU IS pEUIeHUS

MPAKTUYECKUX 3aJad, 00BSICHEHUS SBJICHUI OKpYyXarouen
JEUCTBUTETLHOCTH, oOOecreueHus: Oe30MacHOCTH JKU3HHM U OXPaHbI
PUPO/IBI;

® Da3BUTHE INO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKHX
CHOCOOHOCTEM B TMpolecce NPUOOpEeTEeHUs 3HAHUUW C HCIOJIb30BAHUEM
pPa3IMYHBIX UCTOYHUKOB MH(OpPMALMA U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUIA; yMEHUN (HOpMYyIUpPOBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3HU-
LMIO 10 OTHOUIEHUIO K (pU3NUeCKO MH(pOpMaALUK, OJydaeMOn U3 pa3HbIX
MCTOYHUKOB,;

® BOCIIUTAHWE YBAXKUTEIBHOTO OTHOLICHHS K YYEHBIM W HMX OTKPBITHSAM,
YyBCTBA FOPAOCTH 32 POCCUICKYIO (PUZNYECKYIO HAYKY.



Onucanue mecma yuedno20 npeomema ¢ yueOHoOM niamne
Jannast pabouast nmporpamma 1o (usuke s 6a30BOro ypoBHsSI COCTaBJICHA

u3 pacuera 136 yacoB Ha JBa roja oOydenus (1o 2 ydaca B Heaemo B 10 u 11
KJ1accax)

HHaHprCMbIe pe3yJIbTaThl

JlesiTenbHOCTh OOpa30BaTEIBLHOM OpTraHHW3aIlliyd 00Imero oOpa3oBaHUs MpU 00-
yU4eHUU (U3MKE B CpEIHEH IIKoJe JO/DKHA OBITh HampaBicHa Ha JIOCTHIKCHHE
00yJaIOMUMHUCS CIICAYIOMUX JAYHOCTHBIX Pe3yJIbTATOB:

YMEHHE YIPaBISATh CBOECH MTO3HABATENBHOMN 1€ATEIbHOCTHIO;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJE camooOpa3oBa-
HUIO, HA TPOTSDKEHWHM BCEW IKU3HU; CO3HATENBHOE OTHOIICHHE K
HEIMPEPBIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEUTHOW MPOo(ecCHOHATBbHON
1 OOIIECTBEHHOM AEITCILHOCTH,

YMEHHE COTPYAHHMYATh CO B3POCIBIM, CBEPCTHUKAMM, NETHMH MIIAJIIIETO
BO3pacTa B 00pa3oBaTelbHOM, Y4eOHO-HCCIEA0BATEIbCKOM, MPOEKTHON U
JIPYTUX BUAAX JEATEIbHOCTH;

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH; OCO3HAaHME 3HAYMMOCTH HAyKH, BIIAJCHUS
JIOCTOBEpHON WH(pOpMaIlMel O TEPeIOBBIX AOCTIXKCHHUAX W OTKPBITHSIX
MHUPOBOM W OTEUECTBEHHOW HAyKH; 3aMHTEPECOBAHHOCTh B HAyUYHBIX
3HaHMSIX 00 YCTpOWCTBE MHpa U OOLIECTBA; TOTOBHOCTh K HAy4YHO-
TEXHUYECKOMY TBOPUYECTBY;

YyBCTBO T'OPJIOCTH 32 POCCUNCKYIO (PU3HUECKYIO HAYKY, TYMaHU3M;
MOJIO’KUTEIBHOE OTHOILIEHUE K TPYAY, LIeNeyCTPEMIEHHOCTD;

HKOJIOTHYECKasi KYJbTypa, OEpeKHOE OTHOLIEHWE K POJHOW 3emiie, Mpu-
pomHbiM OoratcTBaM Poccum u Mupa, NMOHMMaHHWE OTBETCTBEHHOCTH 3a
COCTOSIHUE MTPUPOJHBIX PECYPCOB U pa3yMHOE IPUPOAOIIOIb30BAHNUE.

MeranpeaMeTHBIMH Pe3yJIbTATAMM OCBOCHHS BBITYCKHHUKAMH CPEIHEW IIKOJIBI
POrpamMMBbl 10 (U3HKE SBIISIOTCS:
- 0cé0€eHUe PeZYNAMUEHBIX YHUBEPCAIbHBIX YUEOHbIX OCUCMEUTL:

CaMOCTOSATENILHO OIPEACNIATh 1N, CTaBUTh U (OPMYIUPOBATh COOCTBEH-
HBIC 337]a41 B 00pa30BaTEIbHON MEATEILHOCTH U KU3HCHHBIX CUTYaIIHSIX;
OIICHUBATh PECYpPCHI, B TOM YHCJIE€ BpeMs U JAPYyrue HeMmaTepHallbHBbIE pe-
CypChl, HEOOXOIUMBIE JIsl JOCTHXKEHUS TTIOCTABJIICHHOU paHee 11eJIH;
COIOCTABJIATH UMEIOIINECS BO3MOXKHOCTH U HEOOXOIMMBIC JIUIST TOCTHIKEHHUS
1[N PECYPCHI;

ONPENIEeNATh HECKOJIBKO IMyTEU TOCTUKEHUS MOCTABIECHHOMN 1ENH;

3a/1aBaTh MapamMeTpbl U KPUTEPHUH, MO KOTOPHIM MOXKHO OMPEACIUThH, YTO
1[eJIb JOCTUTHYTA;



COIIOCTABIIATh IOJYYEHHBIM pe3yJbTaT ACSATEIBHOCTH C IOCTaBICHHOW 3a-
paHee LeNbIo;

OCO3HABaTh NOCJIEACTBUS JOCTHKEHHUSI IOCTABICHHOM L€ B IEATEIBHOCTH,
COOCTBEHHOM XU3HU U KU3HHU OKPYKAIOIINX JIHOJEH;

~0C60€HUE no3HaeamesibHblX YHUBCEPCAIbHbBIX yqeénblx oeiicmeuil:

KPUTUYECKU OIICHUBATh M MHTEPIPETHUPOBATH MH(MOPMAIMIO C PA3HBIX I0-
370007078

pacrno3HaBaTh U (PUKCUPOBATH MPOTHUBOPEUUS B MH(MOPMAIMOHHBIX HCTOY-
HUKAaX;

WCITIOJIB30BaTh PA3INYHBIE MOJCIIBHO-CXEMAaTHIYECKUE CPEICTBA IS TIPE.-
CTaBJICHUS BBISIBJICHHBIX B MH(POPMAITMOHHBIX UICTOYHUKAX MTPOTUBOPEUHIA;
OCYUIIECTBJIATh Pa3BEPHYTHIM MHOOPMAIIMOHHBIA MOUCK M CTaBUTh Ha €ro
OCHOBE HOBBIE (Y4eOHbIC U TTO3HABATEIbHBIC) 33/1a4H;

UCKATh U HAXOJIUTh 0000IIEHHBIE CITIOCOOKI peIlIeHHUs 3a/1a4;

MPUBOJUTHh KPUTHUECKUE apPTyMEHTHI KaK B OTHOIIEHWU COOCTBEHHOTO CY-
JKJICHUS, TaK U B OTHOILLICHUH JICUCTBUI U CYKIACHHUI APYrOro 4eJIOBEKA;
aHAJIM3UPOBaTh U MPeoOpPa30OBbIBATH MPOOJIEMHO-TIPOTUBOPEUUBBIE CHUTY-
aluu;

BBIXOJIUTh 32 PaMKU Y4YEOHOro TpeIMeTa M OCYIIECTBIAThH lieJieHAINpaB-
JICHHBIM TOMCK BO3MOXHOCTH IIMPOKOTO TEPEHOCca CPEACTB U CIOCOOOB
JICUCTBUS,

BBICTPAaWBaTh WHIWBHIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YIUTHIBAS
OTPaHUYCHHSI CO CTOPOHBI IPYTUX YIACTHUKOB U PECYPCHBIC OTPAHNYCHHS,
3aHMMAaTh pa3HbIE MO3UIMU B TO3HABATEIBHOU NESITEIBHOCTH (OBITH yue-
HUKOM ® yuuTeneM; (GOpMyIHpoBaTh o0OO0pa3oBaTeIbHBIM 3ampoc U
BBITIOJIHATh ~ KOHCYJIbTAaTUBHBIE  (PYHKIIMM  CaMOCTOSTEIBHO; CTaBUTh
npobiemMy u paboTtath Haa €€ pelIeHueM; YIPaBIsTh COBMECTHOMN
MO3HABATENILHOM JACSITEIIBHOCTHIO M MOTYUHSITHCS );

~0C60€HUE KOMMYHUKAMUBHbBIX YHUBCEPCAIbHbBIX yueﬁubtx odeiicmeuii:

OCYILECTBIISAITh AECNOBYK0 KOMMYHHMKAIIMIO KAK CO CBEPCTHHUKAMH, TaK U CO
B3pOCIBIMH (KaK BHYTpU 00Opa30BaTENbHOM OpraHU3allid, Tak U 3a e€ mpe-
JIeJIaMu );

IPU OCYIIECTBICHUH TPYIIOBOM paboThl OBITH KaK PYKOBOIMUTENEM, TaK U
YJIEHOM TPOEKTHOM KOMaHAbl B pa3HbIX pOJsAX (TeHepaTopoM HUIeH,
KPUTUKOM, UCITOJIHUTEIEM, IPE3EHTYIOLIUM U T. 11.);

pa3BEPHYTO, JOTUYHO M TOYHO M3JaraTh CBOI TOYKY 3PEHHUS C UCIIOIb30-
BAaHMEM aJICKBAaTHBIX (YCTHBIX U MUCbMEHHBIX) SI3bIKOBBIX CPECTB;
pacno3HaBaTh KOH(MIMKTOIC€HHbIE CUTyalluu W MPEAOTBpaliaTh KOH(IUKTHI
JI0 X aKTUBHOM (pasbl;

COIJIACOBBIBATh MO3UIMHU YWICHOB KOMAH/Ibl B Tpoliecce padOThl HAJl OOIIUM
MIPOTYKTOM/PEIICHUEM;

NPEACTABIATh MyOJUYHO PE3YNbTAThl MHAUBUAYAJIBLHON U TPYNIIOBOM Jies-
TEJIBHOCTH KakK Iepes 3HAKOMOM, TaK U Iepe]l HE3HaAKOMOM ayUTOPUEH;



e 10A0UpaTh MApTHEPOB ISl JIEJIOBOM KOMMYHHUKAIIMM, UCXOJs M3 cOOoOpa-
YKEHUI pe3yJIbTATUBHOCTH B3aUMOJICUCTBUS, & HE JTUYHBIX CUMIIATU;

® BOCIPUHUMATh KPUTHYECKUE 3aMEYaHHUs KaK pPecypc COOCTBEHHOTO pas-
BUTHUS;

® TOYHO U EMKO (HOPMYIUPOBATh KaK KPUTHUYECKUE, TaK U OJOOPHUTEILHBIE
3aMe4aHus B aJpec JPYrux J0JeH B paMKax JEJOBOM W 00pa30BaTENIbHOM
KOMMYHUKAIINH, U30eras Mpu 3TOM JUYHOCTHBIX OIEHOUHBIX CYXKICHHM.

IIpeamMeTHbIMHM  pe3yJIbTATAMH OCBOCHHUSl BBITYCKHUKAMU CPEIHEW IIKOJIBI
porpamMmel 1o ¢pu3nKe Ha 6a30BOM YPOBHE SIBISIOTCS:

e Cc(hHOpMUPOBAHHOCTHh TPEICTABICHUNA O 3aKOHOMEPHOW CBS3M U TI03HABA-
€MOCTH SIBJICHUN TIPUPOABI, 00 O0BEKTUBHOCTA HAYYHOTO 3HAHUS, O POJU H
MecTe (UMK B COBPEMECHHOW HAYYHOW KapTWHE MUpA; MOHWMAaHUE POJIU
¢u3uku B (GOpMHpPOBAHMU Kpyrozopa U (yHKIHOHAIBHOM TIPAMOTHOCTH
YyeJoBeKa JJI pelleHus MPaKTUYECKUX 3a/ady;

® BIAJICHUE OCHOBOMOJATAIONIMMHU (DPU3NYECKUMHU TOHATHUSIMHU, 3aKOHOMED-
HOCTSIMH, 3aKOHaMU U TEOPUSIMH; YBEPEHHOE T0JIb30BaHUE (HU3HUUECKOM Tep-
MHHOJIOTHEN U CUMBOJIMKOM;

e CcpOpMUPOBAHHOCTh MPEACTABICHUNA O (U3NYECKOU CYIIHOCTH SIBICHUMN
NpUPOJIbl (MEXaHUYECKUX, TEIJIOBBIX, JIEKTPOMATHUTHBIX M KBAHTOBBIX),
BUJaX Marepuu (BEIIECTBO U TMOJE), JBW)KEHUHM KaK CIoco0e
CYILIECTBOBAHMSI MATEPHUM; YCBOCHHE OCHOBHBIX HJEH MEXaHUKHU, aTOMHO-
MOJIEKYJISIDHOTO ~ Y4Y€HUSI O  CTPOCHUM  BENIIECTBA,  DJIEMEHTOB
ANEKTPOAMHAMUKKA W KBAHTOBOM (DU3UKH; OBJIAJACHUE TOHATUUHBIM
amnmapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3UKU;

® BJIAJICHUE OCHOBHBIMU METOJIaMH HAyYHOrO MO3HAHMS, UCIOJb3YEMBIMHU B
busuke: HaOIIOJEHUE, OMHUCAHHWE, HU3MEPEHHE, JKCIEPUMEHT; BIAJCHUE
yMeHUsIMA ~ 00pabaThiBaTh  PE3yJbTaThl  HM3MEpPEHUM, OOHApyKUBATh
3aBUCUMOCTh MEXIYy (DU3UYECKUMU BEIIMYUHAMU, OOBACHSITH MOTYyYEHHBIE
pe3yJbTaThl U J€JaTh BHIBOIBI;

® BJIAJICHUE YMEHMSIMHU BBIJIBUTaTh TUIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIO-
Jararomux (QU3NYeCKUX 3aKOHOMEPHOCTEM M 3aKOHOB, MPOBEPSATH HX
AKCIEPUMEHTAIIbHBIMUA CPEACTBAMU, (HOPMYJUPYsS 1eJIb HCCIEIOBAHUS,
BJIQJICHUE YMCHHUSMH OMNHUCHIBATH UM  OOBSICHSATH  CAaMOCTOSITEILHO
MPOBEAEHHBIE SKCIIEPUMEHTHI, aHAJTU3UPOBATh PE3YJbTATHI MMOJTYYEHHOU U3
AKCIIEPUMEHTOB HWH(GOPMAIINH, ONPENEATh JOCTOBEPHOCTh MOJYYCHHOTO
pe3ybTara;

® yMEHMHE pelIaTh MPOCTHIE U CIOXKHBIC (PU3NUECKUE 3a1a4H;

e CcpOpMHUPOBAHHOCTHL YMEHHUSI TPUMEHSITh TOJYYEHHbIC 3HAHUS ST O0b-
SCHEHUsI YCJIOBHH MpoTeKaHus (U3NYECKUX SBJICHUN B MPUPOAEC U IS
MPUHATHS TPAKTUUECKUX PEIICHUHN B MOBCETHEBHOMN KU3HMU;

® TOHUMaHWE (PU3NUYECKUX OCHOB M MPUHITUTIOB JelCTBUs (paOOThI) MAIUH U
MEXaHU3MOB, CPEJCTB TEPEIBIKEHUS U CBSI3U, OBITOBBIX MPUOOPOB,
MPOMBIIUICHHBIX ~ TEXHOJOTMYECKUX  MPOILIECCOB, BIUSAHUS HUX  HA




OKPY’KAIOUIYI0 Cpely; OCO3HAHHWE BO3MOXKHBIX IMPUYMH TEXHOTEHHBIX U
HKOJIOTHYECKUX KaTacTpod;

c(hOpMHPOBAHHOCTh COOCTBEHHOM MO3UIIMU MO OTHOIICHHUIO K (hU3UYECKON
uHdOopMaIuK, MOTy4aeMOl U3 pa3HbIX HCTOYHUKOB.

IIpeameTHbIe pe3yJbTATbl OCBOCHHS BBITYCKHHUKAMH CpPEIHEW MIKOJIBI IIPO-
rpaMMbl 110 (PU3KMKE HA YIIyOJEHHOM YpPOBHE JODKHBI BKIIIOYATh TPEOOBAHHS K
pe3ysbTaTaM OCBOEHHUs 0a30BOr0 Kypca U JIOMOJIHUTENIBHO OTPAXKaTh:

¢ Cc(hHOpMUPOBAHHOCTH CHUCTEMbI 3HAaHWKW 00 O0OmMUX (U3HUECKUX 3aKOHO-

MEpPHOCTSX, 3aKOHaX W TEOpPUSAX M TMPEACTaBICHUNA O JEHCTBUU BO
Bcenennoll (pu3nyecKkux 3aKOHOB, OTKPBITBIX B 3¢MHBIX YCIIOBHUSIX;
OTpabOTaHHOCTh YMEHMsI HMCCIIEAOBATh U AHAJIU3UPOBATh Pa3HOOOpa3HbIE
(¢uznueckue SBICHUS U CBOMCTBA OOBEKTOB, OOBACHATH IeO(U3HMYECKHE
SIBJICHUS Y IPUHIUIBI PA0OTHI U XapaKTEPUCTUKU IPUOOPOB U YCTPOICTB;
BJIAJCHUE METOAAaMH CaMOCTOSITEIbBHOIO IUIAHUPOBAHUA M MPOBEACHUS
(U3MYECKUX HKCIIEPUMEHTOB, ONUCAHUS M aHalW3a MOJYyYEHHOW H3Me-
pUTEIBHOM HMH(POPMALIMK, OINPEACIICHUsS JOCTOBEPHOCTH MOJYyYEHHOIO
pe3yJibTarta;

L C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ IIPOTrHO3HUPOBATH, AHAJIM3UPOBATH U OLICHHUBATDH

MOCJICJICTBUS OBITOBOM M IPOM3BOACTBCHHOM JEATCILHOCTH 4YCJIOBEKa,
CBSA3aHHOM C (U3HYCCKUMHU IIPOIIECCAMH, C TIO3UIUH OIKOJOTHYCCKOM
0€e30I1aCHOCTH.

Conep:xanue

n/n

HasBanne Konnu | Conep:xxanne yueOHOro pasaesia KonTtpoJsn
paszeJa ecTBO | OcHOBHBIE H3y4YaeMble BONPOCHI (mpakTHYecKue 1
4acoB J1adopaTopHbIe
padoThbl,
TBOpPYeCKHUe U
NpPOEKTHbIE
padoThI,
IKCKYPCHH U Jp.)

10 ksace (68 yacos, 2 yaca B HeJ1eJ110)

1

Beenenue. 1
®duzuka u
€CTECTBEHHO-
Hay4HbIN METOJ
TMO3HAHUS
MIPUPOBI

1.1

®dusuka u 1 dusnka — QyHIaMEeHTaTbHAS HAYKA O




€CTCCTBCHHO-
Hay4YHBII METOJ
MMO3HAHMS
TIPUPO/IBI

npupoze. Hayunslii METOA MO3HAHUS
Mupa. BzaumocBsi3b Mexay GuU3ukon u
JPYTUMU €CTECTBEHHBIMU HayKaMH.
Mertoabl Hay4HOT'O UCCIEA0OBaHUS
¢busnueckux sBineHuid. Gu3nveckue
BesnnuuHbl. [lorpemnoctu n3mMmepennit
(hU3HYECKUX BEIIMYHH.
MoaenupoBaHue SIBICHUN U
MIPOLIECCOB MPUPOJIbI. 3aKOHOMEPHOCTh
U ciydailHOCTh. DU3NUYECKUE 3aKOHbI U
TPAHMIIBI KX TPUMEHUMOCTH.
PusnyecKue TEOPUU U IPUHIIUI
COOTBETCTBUS. Ponb 1 MecTO Pu3nKH B
(hopMUPOBaHUU COBPEMEHHOI
HAY4YHOU KapTUHBI MUpPa, B
MPAKTUYECKOU EATEITbHOCTH JIFOIEH.
du3uKa 1 KyJIbTypa.

MexaHnka

25

Kunemartuka

Mexanudeckoe qBmxeHue. CHCTEMbI
orcuéra. CKalpHbIE U BEKTOPHbIE
(bu3nvecKne BEIINIUHEI.
MartepuanbHas TOUKa.
[ToctynarensHOE ABMKEHHE.
Tpaekropusi, myTh, IEpeMeIICHUE,
KOOp/AMHATa, MOMEHT BPEMEHH,
MIPOMEXYTOK BpeMEHH. 3aKOH
OTHOCHUTEIIEHOCTH JIBHKCHUSI.
PaBHOMEpHOE IIPAMOJIMHEWHOE
nekeHrne. CKOpoCTh PaBHOMEPHOTO
MPSIMOJTUHEHHOTO JBUKECHHUS.
YpaBHEHUE PAaBHOMEPHOTO JBM)KECHUSI.
I'pacduiky paBHOMEPHOTO IBUIKEHUSI.
Cnoowcenue ckopocmetl.
HepaBnomepnoe nBuxenne. Cpeassis
CKOpOCTh. MTHOBEHHAsI CKOPOCTb.
Yckopenue. PaBHOyCKOpeHHOE
JIBUKCHHE.

VYpaBHeHHE PaBHOYCKOPEHHOTO
neuxenus. ['paduxu
PaBHOYCKOPEHHOTO

nBxernsa. CeobooHoe nadenue mei.
Ycxopenue c60600H020 nadenus.
JIBr>KEHUE TI0 OKPY>KHOCTH C
MOCTOSTHHOM 10 MOJIYJTIO CKOPOCTBIO.
LleHTpOCTpEMHUTEFHOE YCKOPEHHE.
Iapamempoi 08udicenuss HebeCcHblx
men. Abcontomuo meépooe meio.
Ilocmynamenvroe u épawjamenvHoe
08UdICEHUE AOCOTIOMHO MBEPOO2O
mena. Yenoseas ckopocmo, yacmoma u
nepuoo oopaueHus.

Kontponbnas
pabora Ne 1

«I10 TEME
«KunemaTuka
TOYKHU U TBEPAOTO
Teay

2.2

3aKOHEBI

SIBnenune nunepuun. Macca u cuia.




JTAHAMUKHA HNuepuuanbHble CHCTEMBI OTCUETA.
Hrrotona BsaumonerictBue Ten. CloKeHHUE CUIL.
IlepBblii, BTOPOM U TPETHI 3aKOHBI
HeroTona.
Ipunyun omuocumenvrocmu I anunes.
l'eoyenmpuueckas u
2eUOYEeHMPUYECKAsl CUCEMb]
omcuéma.
2.3 | Cuiel B 7 3aKOH BCEMUPHOTO TATOTEHUS. KonTponbHas
MEXaHHUKE ['paBuTanIMOHHAS TOCTOSHHAS. pabota Ne 2 o
Cuna tsoxectu. Cuna maxcecmu Ha Teme «JluHamuka.
opyeux nianemax. Ilepsas 3aKOHBI MEXaHUKH
Kocmuyeckas ckopocms. /leudcenue Herotona. Cuiibl B
HebeCHbIX meJsl U CNYMHUKOS. MEXaHHUKE)
Bec 1 HeBecOMOCTb. Jlaboparopuas
Cunel ynpyroctu. 3akoH ['yka. pabota Nel
Cunel TpeHuUs. «3mepenue
HKECTKOCTH
MIPYKUHBDY
JlaGopaTopHas
pabora Ne 2
«3yuenune
JBUKEHUS Tea
O] I€HCTBUEM
CHJI yIIPYTOCTH U
TSKECTH
JlaGopatopHas
pabota Ne 3
«M3mepenue
koa¢durenTa
TPEHUS
CKOJIbYKEHUS»
2.4 | 3akoHBI 7 Nwmmynse Tena. Umnynse cunbl. 3akod | KonTponsHas
COXpaHEHMsI B COXPAaHEHHUs UMITyJbca. PeakTuBHOE pabota Ne 3 o
MEXaHHUKE JBUKEHHE. TeMe «3aKOHbI
Pa6ota cuibl. MOITHOCTD. COXPAHEHHUS B
Kunernueckas sneprus. MEXaHHUKE
Pabota cuibl TsKecTH. JlaGopatopHas
[ToTenunanbHas 3Heprus Tena B pabota Ne 4
rpaBUTallMOHHOM moiie. Pabora cunibl | «M3ydenue 3akoHa
yrnpyroctu. [loTeHanpHas s3Heprusi | COXpaHeHus
yrpyro 1eopMUpOBaHHOTO Teja. MEXaHUYECKON
3aKOH COXpaHEHUsI MEXaHUYECKON DHEPIruu.»
SHEPTUH.
3. Momnekymsipaas | 21
du3uka u
TEPMOJMHAMHKA
3.1 | OcHoBHI 4 MonekynsipHO-KUHETHYECKAask TEOPUS
MOJIEKYJIIPHO- (MKT) cTpoenus BemecTsa u eé
KMHETUYECKOU 9KCIIEPUMEHTAIIbHBIE JOKA3aTENIbCTBA.
teopuu (MKT) bpoyHOBCKOE IBUXKEHUE.

TemnepaTypa ¥ TEIJI0BOE paBHOBECHE.




[Ixansr Henscust u KenbBuHa.
AOcoiroTHas TeMIiepaTypa Kak Mepa
CpPEeIHEW KMHETUYECKON SJHEPTUU
TEIIOBOI'O JBMKEHUS YaCTHI]
BCIICCTBA.

Cuiibl B3aMMOJICHCTBHS MOJIEKYJT B
Pa3HBIX arperaTHbIX COCTOSIHUSIX
BEIIIECTBA.

Monens «uaeaabHBINA T'a3y.

JaBnenue raza. CBa3b MEXIY
JIABJICHUEM U CPEHEN KUHETHYECKOU
SHEpruei MoCTynaTebHOrO TEIMI0BOIO
JBUKEHUS MOJIEKYJT UJ1€aJIbHOTO Ta3a.
OCHOBHOE ypaBHEHHUE MOJICKYJISIPHO-
KMHETUYECKON TEOPUHU UACATBHOTO
rasa.

3.2 | YpaBHeHHE VYpaBHeHUE COCTOSIHUS UACATBHOTO Kontponbnas
COCTOSTHUS Ta3a raza. YpaBHeHue MeHnjeneena- pabota Ne 4 o
Kianeiipona. M3onpoueccel. ['a3oBble | TeMe
3aKOHBI. «OcHoBsl MKT»
JlaGopatopHnas
paboTtaNe5
«DKCnepUMEHTaIb
Hasi IpOBEpKa
3aKoHa ['el-
JIroccakay»
3.3 | B3aumusie B3anMHblie ipeBpaliieHust )KUIKOCTU U
MpeBpaIIeHUS ra3a. HacelleHHbIe 1 HeHACBIIIIEHHBIS
JKUJIKOCTH U Ta3a napsl. /lasnenue HacvlujeHHo20 napa.
Kunenue. Brasichocmo 6030yxa.
3.4 | XKunkoctu n Mojenb cTpoeHUs! )KUAKOCTH.
TBEp/bIE TeNa [ToBepXHOCTHOE HATSKEHUE.
Cmauueanue u Hecmadugaue.
Kanunnapeo.
Kpucrananaeckue u amopdusie
Tena. Moodenv cmpoerus meépovix
mein. MexaHn4ecKkue CBONCTBa
TBEPABIX Tel. JKuaKue KpucTaibl.
3.5 | OcHoBHI BnyTtpenHss sHeprus. KoHntponbHas
TEPMOJUHAMUKHU TepMmoannamuyeckasi cuctema u eé pabota Ne 5 o

paBHOBecHOE cocTosiHue. Pabora u
TeIIonepeaya Kak criocoObl
W3MEHEHUs BHYTPCHHEH YHEPTHUH.
KonuuecTBO TEMIOTHI.
Tennoémkocth. Dazosbie nepexooul.
VYpaBHeHHE TEMIOBOTrO OanaHca.
[IepBblil 3aKOH TEPMOAVMHAMHUKH.
AnmabaTtHbIi poriecc.
HeobOpatumocTh TEmmoBbIX
MPOLIECCOB. Bmopoii 3aKoH
MepMOOUHAMUKU U €20 CMa-
mucmuieckoe moaKosanue.

TeMme «OCHOBBI
TEPMOJANHAMUKI




[IpeoOpa3oBaHUs SHEPTUU B TETIIIOBBIX
MammHax. [Juxn Kapuo. KITJ1
TETUIOBBIX MAIIIWH.

4. OcHoBbI 21
AIIEKTPOIU-
HAMUKU
4.1 | DOnexrpocratuka | 10 DnexTpuueckui 3apsi. 3aKoH KoHntposbHas
COXpPaHEHHUS INEKTPUYECKOro 3apsaaa. | padora Ne6 mo
DNEKTPUUECKOE B3aUMO/ICHCTBUE. TeMe
3akoHn KyioHa. «IIEKTPOCTATUKA
Bnuskooeticmeue u danvrnooeticmaue.
Hanpsk€HHOCTD M TOTeHIIMAT
ANEKTPOCTATUYECKOTO T0JISL, CBA3b
MEX1Yy HUMH.
Jlunuy HanpsKEHHOCTH U
SKBHUIOTEHIMAIbHBIE TOBEPXHOCTH.
[IpuHnun cyneprno3unuun
3JIEKTPUYECKHUX I0JeN. Pa3HOCTH
MOTEHUUANOB. [IposooHuKu u
OUBIEKMPUKU 8 INeKMPULECKOM HOJIe.
DnekTpruyeckast EMKOCTb.
Konpnencarop. Suepeus
9EeKMPUEeCcK0o20 NoJisl.
4.2 | 3akoHbl 7 [ToCcTOSIHHBIN STEKTPUUECKUIN TOK. KonTponbHas
MOCTOSTHHOTO Cuiia Toka. ConpoTHUBIICHHE. pabota Ne 7 o
TOKa [TocnengoBarenbHOE U MapaielbHOE TeMe «3aKOHBI
COCIMHEHHUS TIPOBOTHUKOB. MTOCTOSTHHOTO
PaGota u MomrHOCTh TOKa. 3aKOH TOKa»
Jxoyns-Jlena. JlaGopaTtopHas
Onextpoasuxkymas cuna (C). pabota Ne 6
3axon Oma 11 OJIHOM «[locnenoBarenpHoO
AIEKTPUYECKOM 1EH. € ¥ HapajjieNbHOe
COCIMHEHHUS
MIPOBOJIHUKOBY
JlaboparopHnas
pabota Ne 7
«U3mepenune 3/1C
Y BHYTPEHHETO
COTPOTHUBIICHUS
HMCTOYHUKA TOKA.»
4.3 | Dnekrpuueckuit | 4 DIeKTpOHHAas MPOBOIUMOCTh

TOK B pa3JIMYHbBIX
cpenax

METaJUIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS TPOBOIHUKA OT
TEMIIepaTyphbl.
Csepxnpogooumocme.
DNeKTpUUecKUuil TOK B
noynpoBoiHuKax. CoOCTBeHHAs U
IpUMecHast MPOBOUMOCTH.
p-n-nepexon. IlonynposooHurogulii
O0U00, MPAH3UCMOP.
TlonynpoeooHnukossie npubopul.
DNeKTpUYECKU TOK B




ANEKTPONIUTAX. DNeKMPOIU3.
DIIEKTPUYECKUI TOK B BaKyyMe U
rasax.
Inazma.
11 kaacce (68 yacoB, 2 yaca B He/1eJ110)
1. OcHoBbI 10
AJIEKTPOINHA-
MMHMKHU (mponomxeHue)
1.1 | MaruutHoe nosie | 5 MaruutHoe nosie. Uaaykuus Jlaboparopuas
MarHuTHOTO 1oJist. Bektop MarauTHO#i | padoTtaNe 1
WHIYKIIH. «Habmonenue
JleficTBre MarHUTHOTO IOJISL HA NEeNCTBUSA
MIPOBOJHUK C TOKOM H JIBHXKYIIYFOCS MarHUTHOTO TIOJIS
3apsSHKECHHYIO YaCTHILY. Ha TOK»
Cuna Ammniepa. Cuna Jlopenna.
[IpaBuiio 51eBoit pyKu.
MarauTHbIE CBOMCTBA
BellecTBa. Maenummuas 3anuce
ungpopmayuu.
Onexmpouzmepumenvuvie npudOpbL.
1.2 | DnexkTpoMarauTH | 5 SIBiIeHME NEKTPOMArHUTHOM Jlaboparopuas
asi MHIyKUUs MHIYKUMUA. MarHUTHBINA TOTOK. paborta Ne 2
[IpaBuiio Jlenna. 3akoH «3yuenue
ANEKTPOMArHUTHOW UHYKITHH. SIBIICHUS
DNeKTPOMarHuTHOE IOJIeE. AJIEKTPOMAarHUTHOM
Buxpesoe anexmpuuecroe WHIYKIHH.
noze. llpakTnyeckoe NpuMeHEHHE
3aKOHA ANEKTPOMArHUTHOM KonTponbHas
UHAYKUMH. Bosnuknosenue 3/{C pabora Ne 1 o
UHOVKYUU 8 OBUNCYUWUXCS TeMe «MarauTHoe
NPOBOOHUKAX. noJie.
SIBneHne caMOMHTYKITHH. DIeKTpOMarHuTHa
NHIyKTHBHOCTD. ST MHTYKITHSI»
DHeprus MarHUTHOTO MO
TOKa. DHepausi 21eKmMpOMASHUMHO20
noJs.
2. Mexannueckue 18
KoseOaHus
2.1 | MexaHuueckue 3 Mexannyeckue KojieOaHusl. JlaGopaTtopHas
KoJsieOaHus CBoboiHbIE KOJIEOaHNUS. pabota Ne3
MareMaTryecKHil U NPy >KUHHBIA «Omnpenenenue
MasTHUKH. [IpeBparienus YCKOpEHUs
SHEPTUU NMpU KoIeOaHUIX. cBOOOIHOTO
AMIUIUTYAA, IEPUOJ, YacToTa, (asza MaJCHUSI IPU
KojeOaHuil. BeIHyX/1eHHbIE IIOMOIIU
Kosie0aHus, pe30HaHC. MasiTHUKA.»
2.2 | DnekTpoMarHuT- | 6 DeKTpOMarHuTHbIE KOJIeOaHusl.
HBIE KOJIEOAHUS KonebaTenpHbIN KOHTYD.
CB00OIHBIE JIEKTPOMArHUTHBIE
KoJe0aHusl.
Aemoxkonebanus. Bvinyscoennvle




INEKMPOMASHUMHbLE KOeOAHU.
[TepemeHHBIN TOK.

Konoencamop u kamywxa 6 yenu
nepemenHoz2o moka. Pezonanc 6 yenu
nepemenHo20 moxa.

Dnemenmapnas meopusi
mpaHcghopmamopa.

IIpouzeoocmeo, nepedaua u
nompeoieHue 21eKmpuiecKoll
SHepauu.

2.3 | MexaHudeckue 3 Mexanundeckue BoiaHbI. [lonepeunsie u
BOJIHBI MIPOJIOJIbHBIE BOJIHBI. DHEPrusi
BOJIHBL. Mumepghepenyus u oupparxyus
60./1H. 3ByKOBBIE BOJIHBI.
2.4 | DneKTpOMarHuTH | 6 DNEeKTpOMarHuTHOE MOoJIe. KonTponbHas
bI€ BOJIHBI DNEeKTPOMArHUTHHIE BOJHBI. pabota Ne 2 o
Buxpesoe anekrpuueckoe teMe «Konebanus
none. Ceoticmea 21eKmMpoOMACHUMHBIX | U BOJHbBD»
6osH. JlnanazoHbl
ANEKTPOMArHUTHBIX U3TYYCHUH U UX
MIPaKTUYECKOE IPUMEHEHUE.
Ipunyunet paduocesnsu u
menesuoeHusl.
3. Onruka 14
3.1 | CeeroBble 11 I'eomeTpuueckas onTuka. Jlaboparopuas
BOJIHBI. [IpsimonuHeitHOE pacpocTpaHeHHe pabota Ne4
I'eomeTpuueckas CBETa B OJHOPOJIHOM cpesie. 3aKOHBI «3mepenue
U BOJTHOBAs OTpPaXCHUS U TIPEIIOMIICHUS CBETA. MOKa3aTest
ONTHKA [TonHoe oTpaxkenue. OnrTuyeckue MIPETOMIICHUS
pUOOPBHI. CTEKJIa»
BostHOBBIE CBOMCTBA CBETA. JlaGopaTtopHas
Ckopoctb cBeta. MHTepdhepennus pabota Ne 5
cBeta. KorepeHTHOCTH BOJIH. «Ornpenenenue
Hudpaxius cera. [lonspuszanus ONTUYECKOU CHUJIBI
ceta. /lucnepcus cera. 1 (OKYCHOTO
[IpakTnueckoe npUMeHEHNE paccTosiHus
3JIEKTPOMArHUTHBIX U3Jy4YECHUH. cobuparorei
JTUH3BD)
JlaboparopHnas
pabota Ne 6
«Onpenenenue
JUIMHBI CBETOBOH
BOJIHBI»
JlaGopatopHas
pabota Ne 7
«Quyenxa
uHopmMayuoHHoU
emxkocmu
KOMNAaKmM-0UucKa
(CD»
3.2 | U3nydenue u 3 Bunet uznyuenunit. Uctounuku csera. | Jlaboparopnas
CIIEKTPBI Crnektpsel. CieKTpaibHbIi aHAJIN3. pabota Ne 8»




TennoBoe nznyuyenue. Pacnpedenenue
9Hepauu 6 cnekmpe abcoIOmHO
uépHo2o mena.

[IIkana 351eKTpOMarHUTHBIX BOJIH.
Habutoienne ciekTpos.

«Habmronenue
CILJIOIIHOTO U
JIMHEMYaToro
CIICKTPOB»

4 OcHoBbI 4
ClieLIMaIbHOM
Teopuun
OTHOCUTEITb-
HOCTHU
3.1 | OcHOBBI 4 Ipuuunet nosenenus CTO.
ClieliMaibHON [Toctrynatet CTO: nuHBapraHTHOCTH
Teopuun MOJIYJISI CKOPOCTH CBETa B BaKyyMe,
OTHOCHUTEIIHOCT MIPUHIIUIT OTHOCUTEJIbHOCTH
u (CTO) OHHIITEHHA.
IIpocmpancmeo u 8pems 6
CcneyuanbHoU meopuu
OmHOCUMeNbHOCMU. DHepeus U
UMAYIbC CBOOOOHOU HACMUYDL.
CBs13b MacChl M SHEPTUH CBOOOHOM
JACTHIIBI. DHEPTHSI MIOKOSI.
5. KBanroBas 17
¢duznka
5.1 | CetoBble 4 IIpeomem u 3a0auu keanmosou
KBAHTHI Qusuxu.
I'unoreza M. I1nanka o kBaHTax.
dotordppexr. DoToH.
VYpaBHeHue A. DWHIITEWHA 15
dboTorddekra.
Onvimotr A.I'. Cmonemoasa.
3akonwvl homosgpexma.
KopnyckynsipHo-BOITHOBOMH
nyanusMm. JJugparxyus
971eKmpOHO8. JlaBICHUE CBETA.
Omertel [1.H. Jlebenea u C.1.
Basunosa. CooTHomenune
HeonpeaenéHHocrel ['elizenOepra.
5.2 | Aromnas ¢usuka | 3 OmnsiThl Pesepdopna. [Tnanerapnas
Mojelb cTpoeHust atoma. OObsICHEHHE
JTUHENYaToro CreKkTpa BoJI0poaa Ha
OCHOBE KBAaHTOBBIX MMOCTynaToB bopa.
Cnonmannoe u 8blHyHCOeHHOe
usnyyeHue ceema. Jlasepul.
5.3 | ®usuka 8 CocraB U CTpOEHHE ATOMHOTO SIpa.

aTOMHOTO sipa

N3otonsl. SnepHble CUITBL.

Obmennas mooensb 10epHO20
83AUMOOEUCMBUSL.

JledexT Macchl ¥ SHEPTHUS CBS3H sIpa.
PamnoakTrBHOCTE. Bus
PalMOAKTUBHBIX MPEBPAIICHUIN
aTOMHBIX s1ep. Paouoaxmuesnoe
u3nyuenue, npasula cMeueHusl.




3aK0H paJIMOAKTUBHOTO pacmaja.
MeTtop1 HaOMIOAEHUS U PETUCTPALIUU
9JIEMEHTAPHBIX YACTHII.

SlnepHble peakiu, peaKiuu 1eICHUs
u cuHre3a. LlenHas peakuus neneHus
snep. Aodepuas

9Hepeemuka. TepMOSICPHBIA CHHTE3.
[Ipumenenue saepHoOi

sHepruu. buonozuueckoe oelicmeue
PAOUOAKMUBHBIX U3TYYEHULL.

5.4 | DnemeHTapHbIC 2 DNeMeHTapHbIC YaCTHUIIBI. KonTposnbnas
YJACTULILI DyHIaMEHTAIbHBIE B3aUMOJCHCTBUA. pabota Ne 4 o
Y ckopuTenu 3JIeMEHTApHBIX YacTHII. teme «KBanTOBas
buszuka»
6. CrtpoeHue 4
Bcenennon
6.1 | Conneunas 2 Buoumsie osusicenus nebecnvix me.
cucrema. 3akonwvl Kennepa.
ConHeyHasi cucTema: IJIaHeThl U
Masble Tena, cucreMa 3emisi-JIyHa.
lNanaktuka. CoBpeMeHHbIE
MIPEJICTABJICHUS O CTPOCHHUHU U
3BOJIIOIIMU BeeneHHon.
6.2 | Connue u 1 Ctpoenue u 3Bomtonust ConHua u
3BE3/1bI 3B&31. Knnaccudukanus 38E31. 3BE3/161
Y UCTOYHHUKHU MX DHEPTHH.
6.3 | Crpocuue 1 Ipyeue eanakmuxu.
Bcenennon IIpocmpancmeenno-epementule
macuimaowl Habaoaemol Beenennotl.
Ipumenumocms 3aKk0H08 uzuKu 01
00bACHEHUs NPUPOObI KOCMUYECKUX
00beKmos.
Teémnasn mamepus u mémHas IHepeUsl.
7. IloBTOpEeHNE 1
TemaTnueckoe MIIAHKPOBAHME
Ne | HasBanme pasgesa | Koauu | Ilnanupyemsie pe3yabTaTsl (IpeaMeTHbIE)
n/n €CT-BO
4acoB
10 kaacc (68 yacos, 2 yaca B HeJ1eJ110)
1 Beenenue. Gmsukan | 1

€CTECTBEHHO-
Hay4YHBII METOJ
TTO3HAHUS IPUPOJBI
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®dusuka u
€CTECTBEHHO-
Hay4HBI METOJL
MIO3HAHUS IPUPOJBI

OOBSICHITh Ha KOHKPETHBIX MIPUMEPAX POJIb U MECTO
¢bu3uKky B GOpMHUPOBAHUU COBPEMEHHOM HAYYHOU
KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHBIX TEXHUKU U
TEXHOJIOTHH, B IPAKTUYECKOM 1€ATEIbHOCTH JTFOACH.
JleMOHCTpHUpOBATh HA IPUMEpaxX B3aUMOCBS3b MEXKIY
(bu3HUKON U IPYrUMH €CTECTBEHHBIMU HayKaMHU.
Bocripon3BouTh cxemy HAy4YHOTO MO3HAHUSA,
MIPUBOAUTH IPUMEPHI €€ UCOb30BaHus. J[aBaTh
onpeieNIeHuEe MOHSATUHN U paclio3HaBaTh UX: MOJIEb,
HayyHas TUIoTe3a, pusndeckas BelInynHa, (pusndeckoe
SIBJICHHE, HAYYHBIN (aKT, PU3HMUECKHUI 3aKOH,
buznueckas Teopusi, IPUHIUI COOTBETCTBHUS.
O00CHOBBIBaTH HEOOXOIMMOCTH UCIIOJIb30BAHUS
Mojiesel st onucaHus GU3NYECKUX SBJICHUN U
npoueccos. [IpuBoauTE IpUMEPHI KOHKPETHBIX SBJICHUI,
IIPOLIECCOB U MOJENEH JIJIsl UX ONUCAHUS.

[TpuBOIUTE TPUMEPHI GU3HUECKUX BEITUIHH.
dopmynrpoBaTh GU3HUECKUE 3aKOHBI. Y Ka3bIBaTh
IPaHUIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuBOIUTE IPUMEPHI UCTIOIB30BAHUS (PUIUICCKUX
3HaHUH B )KUBOIUCH, APXUTEKTYpPE, NEKOPATUBHO-
MIPUKJIATHOM HCKYCCTBE, MYy3bIKE, CIIOpPTE.

Oco3HaBaTh HEHHOCTh HAYYHOT'O TO3HAHUSI MUPA JUISt
YEJIOBEUECTBA B 1IEJIOM U JIJIsI K&KJIOTO YEJIOBEKa B
OT/IE€JIbHOCTH, BaXXHOCTh OBJIAJICHUS METOJOM HAYYHOTO
MO3HAHUS JIJIS JIOCTHDKCHUS ycIiexa B JIF0OOM BHJIC
MIPAaKTUYECKOU JeATEIbHOCTH.

['oTOBUTH Mpe3eHTAMH U COOOIIEHUS 110 U3YYCHHBIM
TeMaM (BO3MOKHBIE TEMBI MTPE/ICTABIICHBI B YUCOHHKE).

Mexanuka

25

Kunematuka

JlaBaTh ompeneneHne TOHITHI: MEXaHHYECKOe
JIBIDKCHHUE, ITOCTYNATENIbHOE JIBUKECHUE, PABHOMEPHOE
JIBIDKEHNE, HEPaBHOMEPHOE JIBIKEHHE,
PaBHOYCKOPEHHOE JIBU)KEHHE, IBUKECHHE TI0
OKPYXXHOCTH C TIOCTOSTHHOHM CKOPOCTBIO, CHCTEMA
oTcuéTa, MaTepuaabHas TOYKa, TPACKTOPHSI, TYTh,
nepeMeIieHne, KOOpAnHaTa, MOMEHT BPEMEHH,
POMEXKYTOK BPEMEHH, CKOPOCTh PABHOMEPHOTO
JBIDKEHHUS, CPEHSS CKOPOCTh, MTHOBEHHAs! CKOPOCTh,
YCKOpEHHUE, IEHTPOCTPEMHUTEBHOE YCKOPEHHUE.
Pacrio3HaBaTh B KOHKPETHBIX CUTYallUsIX, HAOIIOAATh
SIBJICHUS: MEXaHMUYECKOE JIBIIKCHHE, TOCTYNATEIbHOE
JIBIDKEHHE, PABHOMEPHOE JIBHKCHUE, HEPAaBHOMEPHOE
JBIKEHUE, PABHOYCKOPEHHOE JIBIDKEHHE, 08UIICEHUE C
YCKOpeHueMm c80000H020 nadenusi, TBUKEHHUE 110
OKPYXHOCTH C TIOCTOSTHHOM CKOPOCTBIO.
Bocnpon3BoauTh SIBICHUS: MEXaHUYECKOE JIBI)KEHHE,
PaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE JIBUKEHUE,
PaBHOYCKOPEHHOE ABIKEHHE, 08UICEHUE C YCKOPEHUEM
€60000H020 nadenusl, TBUKEHHUE 10 OKPYKHOCTH C
TIOCTOSTHHOM CKOPOCTBIO 1Sl KOHKPETHBIX TeJl.




3amaBaTh CUCTEMY OTCUYETA JISI OMUCAHHUS IBUKEHUS
KOHKPETHOT'O TeJIa.

Pacrio3naBaTh cuTyaluu, B KOTOPBIX TEJIO MOXHO
CUUTATh MaTEPUATILHOU TOYKOM.

OnuceIBaTh TPACKTOPUH JIBHIKEHUS TEll,
BOCIIPOU3BOIUTh JIBUYKCHHUE U IPHBOIUTH IIPUMEPHI TElI,
UMEIOIINX 33JIaHHYIO TPACKTOPHUIO JTBUKCHHUS.
OnpenensaTh B KOHKPETHBIX CUTYAIUsAX 3HAUCHUS
CKaJISIPHBIX (PU3UYECKHUX BEJIMYWH: MOMEHTA BPEMCHH,
IIPOMEXKYTKA BPEMEHH, KOOPIUHATBI, ITyTH, CPEIHEH
CKOPOCTH.

HaxoauTh MOAY/Ib M IPOSKIIMKM BEKTOPHBIX

BEJIMYUH, 8bINOJHAMb OClCIEUsl YMHONCEHUS. HA
YUC0,CII0KCHUS, 8bI4UMAHUS BEKTOPHBIX BEJTUYHH.
OnpenensiTh B KOHKPETHBIX CUTYAIUSX HAMPABICHHE,
MOJTYJIb M IPOCKIIUH BEKTOPHBIX (PH3MUCCKUX BEITUYHH:
MePEeMEIICHHS, CKOPOCTH PABHOMEPHOTO JIBUKCHHSI,
MTHOBEHHOM CKOPOCTH, YCKOPCHHSI,
HEHTPOCTPEMUTEILHOTO YCKOPEHHSL.

IIpuMeHATh 3HaHUA O NEUCTBUSAX C BEKTOPAMH,
MOJIy4YeHHBIEC HA ypokax reomerpun. Cxradsieams u
BLIYUMAMb BEKMOPbI NepeMeujeHull U CKOPOCmell.
Buisignsame ycmouuugvle nogmopsrowuecst cesizu Mexncoy
BENUYUHAMU, ONUCBLBAIOUWUMU MEXAHUYECKOe 0BUNCEHUE.
Hcnonvzoeamsv paziuynvle 31eKMpoHHbLE PECYpCbl Oisl
HOCMPOEHUsL IKCNEPUMEHMATILHBIX 2PAPUKO8 U UX
obpabomku. Ycmanasnusams Guuyeckull CMuici

KO3 puyuenmos nponopyuoHaIbHOCMU 8 GbIAGIEHHbIX
CBs351X, 6 pe3yibmame noy4ams Hoeble u3udecKue
BENUYUHDL.

Pabomampw 6 nape, epynne npu evlnonneHuu
UCCIe008aAMENbCKUX 3A0AHUL.

Oyenusamov peanbHOCMb 3HAYEHULL NOJIYYEHHbIX
QusuecKux senuduH.

Brnaoemws cnocobamu onucanus osusicerus:
KOOPOUHAMHBIM, BEKIMOPHBIM.

3anuchIBaTh YpaBHEHHUS paBHOMEPHOTO U
PaBHOYCKOPEHHOTO MEXaHUICCKOTO JIBHKCHHUSI.
CocTaBnsTh ypaBHEHUS PAaBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBIKESHUS B
KOHKPETHBIX cuTyanusix. Onpeaensts no ypaBHEHUIM
mapaMeTphl JIBHKCHUS.

[TpuMeHsITh 3HaHHSI O TIOCTPOSHUH M YTCHUH IPpaUKOB
3aBHCHMOCTH MEXK/y BeJTUIHHAMU, TIOJTyICHHBIC Ha
ypokax anreOpsl. CTpouTs TpaduK 3aBUCHMOCTH
KOOPJMHATH MaTePUATBHON TOYKH OT BPEMCHH
nBrkeHus. OnpenensTh no rpaduKy 3aBUCHMOCTH
KOOPJMHATHI OT BPEMECHH XapaKTep MEXaHUIECKOTO
JBUKEHHS, HAYAIIbHYIO KOOPAMHATY, KOOPJIUHATY B
YKa3aHHBI MOMEHT BPEMEHHU, U3MEHEHUE KOOPINHATEI
32 HEKOTOPBIH MMPOMEKYTOK BPEMEHH, TPOSKIIUIO
CKOPOCTH (JJIsl pPABHOMEPHOTO MPSMOJIMHEHHOTO




IBIKeHus ). OnpeaensaTs mo rpaduKy 3aBUCUMOCTH
IPOEKIUH CKOPOCTH OT BPEMEHH XapaKTep
MEXAHUYECKOTO IBUKEHUS, IPOEKIUIO HauaaIbHOU
CKOPOCTH, NPOEKLIUIO YCKOPEHUs, U3MEHEHHUE
KoopauHaTel. OnpenenaTs o rpaguky 3aBUCHMOCTH
IPOEKIUH YCKOPEHUS OT BPEMEHH XapakTep
MEXAHUYECKOTO IBUJKEHUS, U3MEHEHHUE ITPOEKIUU
CKOPOCTH 32 OIPE/IeNEHHbII TPOMEXYTOK BPEMEHHU.
JlaBatp ompereneHue NOHATUN: aOCOMOTHO TBEPHOE
TEJI0, IOCTYNATEIbHOE U BPAIlATEIbHOE JBU)KEHUS
abcooTHO TBEpOTO Tea. Pacro3HaBaTh B
KOHKPETHBIX CUTYaIUsIX, BOCOIPOU3BOIUTh U HAOII01aTh
IIOCTYNATEIbHOE U BpaIllaTeIbHOE ABMKEHUS TBEPIOTO
tesa. [IpumeHaTs Moens abCOI0THO TBEPAOIO TeIa
JUISL OIUCAHUS! IBUYKEHUS Tell. BpIUnCiATh 3HaueHus
YIJIOBOM U JIMHEHHOM CKOpOCTEH, 4aCTOTHI U IepHoia
oOpallleHUsl B KOHKPETHBIX CUTYaLIUsIX.

Onpeodensimov napamempul 08UNCEHUSL HeOECHbIX Mell.
Haxooumws neobxooumyro 0151 0aHHbIX pacuémos
ungopmayuro ¢ Hnmepneme.

Cmpoums epaguku 3a6uUcUMocmu NPOeKyuu U MOOYJs
nepemewjenus, CKOpoCmu MamepuaibHol MOYKU Om
spemenu 0sudxcenus. Cmpoums epagpuru 3a6ucumocmu
nymu u KOOpOUHAMbl MAMEPUATbHOU MOYUKU OM
BDEMEHU OBUNCEHUSI.

Onpeoenamo no epaghuxy 3a8UcUMocmu KoOpOUHambl
Om 8peMeHU XapaKmep MexaHuyecKko20 08UNCEHUS,
HAuanbHy0 KOOPOUHAMY, KOOPOUHAMY 6 YKA3AHHbILLL
MOMeHm 8peMeHU, UsMeHeHUe KOOPOUHAmMbl 3d
HEKOMOPbILL NPOMENCYMOK BPEMEHU, NPOEKYUIO
ckopocmu (015 pABHOMEPHO20 NPAMOIUHELIHO20
08UdICEHUSL), CPEOHIOI0 CKOPOCIb, MOOYTb
MAKCUMANbHOU MCHOBEHHOU CKOPOCMIL.

Onpedensimo no epapuxy 3a8UcCUMOCmu RPoeKyun
nepemeujenus Om epemeHU XapaKxmep MexaHuyecKoeo
08UdICEHUsl, NPOEKYUIO CKOPOCTU (0151 PABHOMEPHO20
NPAMOJIUHEUH020 OBUNCEHUS), USMEHEHUE KOOPOUHAMbI.
Onpedensimo no epapuxy 3a8uUcumocmu npoexyuu
CKOPOCMU OM 8PeMeHU XapaKmep MexXaHu4ecKoeo
08UDICEHUSL, NPOEKYUIO HAYANLHOU CKOPOCMU, NPOEKYUIO
VCKOPEHUsl, NPOeKyuro nepemeujeHus, UsmMeHenue
KOOPOUHAMbl, NPOLUOEHHbLU NYMb.

Onpedenamp no epapuxy 3a8uUcumocmu npoexyuu
YCKOpEHUs Om 8peMeHU Xapakmep MexaHuiecKkoeo
0BUIICEHUSL, UBMEHEHUE NPOEKYUU CKOPOCMU, USMEHeHUe
MOOYJIsL CKOPOCTU 34 ONPEOENEHHBII NPOMENHCYMOK
8peMeHU.

Pasnuyarh myTh U iepeMenieHrne, MTHOBEHHYIO 1
CPEIHIOI0 CKOPOCTH.

W3mepsTh 3HaYCHHSI IEPEMEILIEHUS, ITYTH, KOOPINHATHI,
BpPEMEHU JIBUKCHHUSI, MTHOBEHHOW CKOPOCTH, CPEITHEH




CKOPOCTH, YCKOPEHUS1, BPEMEHHU JABUKCHHUS.
PaboTaTh B mape npu BBHITOJIHEHUH JIA0OPATOPHBIX
paboT U npakTUYecKux 3ananuit. [I[puMensaTs Mmoaenu
«MarepHualibHas TOUKay, «paBHOMEPHOE MPSIMOIHMHEHHOE
JIBUJKEHUEY, «PABHOYCKOPEHHOE JBUXKEHUEY NSt
OMMCAHUS JBUKECHHS PEAIbHBIX TelT U 00BEKTOB,
U3y4aeMbIX B Kypce OMOJIOTHH.

2.2

3aKOHBI JUHAMUKH
Hrrotona

JlaBatp orpeneneHue MOHITUN: HHEPIHSI, THEPTHOCTb,
Macca, cuja, paBHOJICHCTBYIOIAs CUla, MHEpLIUAIbHAas
cucTeMa OTCU€Ta, HEMHEpLUaIbHasl CUCTEMA OTCUETA,
reOLEHTPUYECKAs ¥ TeTHOLEHTPUYECKAsI CUCTEMbI
OTCUY€Ta.

Pacnio3naBath, HaOIIOAATh SABJICHUE UHEPIIUH.
[TpuBOANTE IPUMEPHI €0 MPOSBICHHS B KOHKPETHBIX
CUTYalUsX.

OOBACHATH MEXAaHUYECKHE SIBICHUS] B HHEPIUAIBHBIX U
HEUHEPLUaIbHBIX cucTeMax oTcuéra. Boiaenars
NeMCTBUS TEN IPYT HA JIpyTra U XapaKTepPH30BaTh X
cunamu. [IpuMeHATh 3HaHUS O NEHCTBUSAX HAJ
BEKTOpaMH, IOJYYCHHBIC HA YPOKaX T€OMETPHH.
OnpenensTh paBHOACHUCTBYIOIIYIO CHUITY ABYX U Ooliee
cui. Onpedensimos pagHoOetcmayouyio CULy
IKCNEPUMEHMATILHO.

@opMyJIMpPOBATH IIEPBBII, BTOPON U TPETUN 3aKOHBI
HeroToHa, yCliOBUS UX IPUMEHHUMOCTH.

Buissnams ycmotiuugole nosmopsiowuecs cea3u mexcoy
YCKOpeHueM meia u oeticmeayoujeli Ha He2o CULOU.
Yemanasnueamo ghuzuueckuii cmoicn kodgpuyuenma
NPONOPYUOHANLHOCMU 6 BbIAGNIEHHOU C8A3U (8eNUYUNA,
obpamuas macce mena).

Yemanasnueams mpemuii 3axon Hetomona
9KCNEPUMEHMANILHO.

IIpuMeHATh NepBbId, BTOPOM U TPETUM 3aKOHBI HbroTOHA
MIPU PEIICHUN PACYETHBIX U IKCHEPUMEHMATbHBIX 3a0aH.
0Ob0ocH08bI8AMb B03MOACHOCHL NPUMEHEHUS BMOPO2O U
mpemve2o 3akoH08 Hvtomona 6 ceoyenmpuueckoti
cucmeme omcuéma. Haxooumo 6 dononrHumenvHou
aumepamype u Mnmepneme unghopmayuro,
nooOmeepHcOarowyio epawjeHue 3emiu.

dopmynupoBaTh MPUHLUI OTHOCUTEIbHOCTH [ amuies.

2.3

Cuibl B MEXaHUKE

[Tepeuncnars BUIbI B3aUMOJICHCTBUSA TEJ U BUABI CUII B
MEXaHHKE.

JlaBaTh onpeneneHue MOHATHI: CUJIa TSXKECTH, CUla
YIPYTOCTH, CUJIA TPEHHUS, BEC,

HEBECOMOCTb, nepecpy3Ka, nepeas KOCMU4ecKas
CcKOpoCmb.

DopMyIUPOBATH 3aKOH BCEMUPHOTO TATOTEHHS U
YCJOBHS €T0 IPUMEHUMOCTH.

Haxonute B nononxutensHOM Iuteparype u MaTepuere
nH(popMalrio 06 oTKpbITHH HbI0TOHOM 3aK0HA




BCEMHPHOTO TATOTECHUS, a makice ungopmayuro,
NO360JIAIOUWYIO PACKPLIMb JIO2UKY HAYYHO20 NO3HAHUSL
npu OMKPLIMUU 3aKOHA BCEMUPHO20 MALOMEHUSL.
[TpuMeHsTh 3aKOH BCEMUPHOTO TATOTEHUS IIPU PELLICHUU
KOHKPETHBIX 3a/1a4.

Hmemvb npeocmasnenue 00 unepmuou macce u
2pasUMAayUOHHOU Macce: Ha3bl8AMb UX PA3TUYUL U
cxo0cmaeo.

PaccunThIBaThH CHITY TSOKECTH B KOHKPETHBIX
CUTYalUsX. Boluucnams cuny msscecmu u yCKopeHue
€80000H020 naoenus Ha Opyeux nianemax. Bviuuciame
YCKOpeHue c800600H020 NAOeHUs. HA PA3TUYHBIX
wupomax. Haxooums 6 oononnumenvHot iumepamype u
Humepueme ungpopmayuio o napamempax nianem u
opyaux Hebecuvix men. Paccuumvieams nepgyio
KOCMUYECKy10 cKopocms. Hcnonvszoeams 3aKonbl
MeXAHUKU OJ1s1 00BACHEHUS] O8UHCEHUS HEeOECHbIX mell.
BBIucisaTh BeC Te B KOHKPETHBIX CUTYaIUsX.
Ha3zbIBaTh CXO/ICTBO M pa3Iu4Msi BECA U CHUIIbI TSXKECTH.
Pacrio3naBaTth ¥ BOCIIPOU3BOIUTE COCTOSIHHSI TEJI, TPH
KOTOPBIX BEC TeJla PaBEH CUJIE TSKECTH, OOJIbIIIE WIH
MeHbIe e€. OMUCHIBATh U BOCIIPOU3BOIUTH COCTOSIHHE
HEBECOMOCTH TeTa.

Onpedensimob nepezpysKy mena npu peuweHuu 3a0ay.
Haxooums 6 dononnumenvuoii iumepamype u
HumepHneme unghopmayuio o 61UsHUU HEBECOMOCIU U
nepezpysKu Ha opeanusm yenosexd. I 0OTOBUTH
MIPE3CHTAIIMH U COOOIIEHUS O MOBEJACHHUH TN B
YCIIOBUSAX HEBECOMOCTH, O MOJIETAaX YeIOBeKa B KOCMOC,
0 JIOCTIIKEHUSIX HAIICH CTPAaHBI B TIOJITOTOBKE
KOCMOHABTOB K IMOJIETAM B YCJIOBHSIX HEBECOMOCTH.
Pacno3naBath, BOCIIPOU3BOANTH U HAOIO1ATh
paziuuHble BUIBI nedopmanuu Ten. GopmMyanpoBaTh
3akoH ['yka, TpaHUIIBI €r0 IPUMEHUMOCTH. BEIYHCIATE U
U3MEPSATH CHITY YIPYTOCTH, KECTKOCTh

TIPYKUHBIL, HCECMKOCMb CUCTEMbL NPYHCUH.
Hccnedosamsv 3a8ucumocms cuivl ynpyeocmu om
degpopmayuu, 8bINOTHAMb IKCNEPUMEHMATLHYIO
npoeepky sakona I yka. PacriozHaBaTh, BOCIIPOU3BOIUTS,
HAOJTI0IaTh SBJICHHSI CYXOTO TPEHUS TTOKOS,
CKOJIb)KEHUSI, KaUCHHsI, IBIICHUE COMTPOTUBIICHHUSI IPU
JIBMKCHUH TeJIa B XKUIKOCTH WJIH rase. M3MepsTs u
n300paxaTh rpauecKu CUIIbl TPEHUS TTOKOS,
CKOJIB)KEHUS, KAUCHHSI, KHUJIKOTO TPSHHS B KOHKPETHBIX
cutyanusax. Mcrnonb3oBars GopMyity Asis BEIYACICHUS
CHJTBI TPEHUS CKOJIBKEHUS TPU PEIICHUH

3a7au. Buisaename sKcnepumMenmanibHo enuyutbl, Om
KOMOPBIX 3a8UCUM CULA MPEHUS CKOTbHCEHUSL.
W3MepsTh CHITy TSXKECTH, CUITY YIIPYTOCTH, BEC Tela,
CWITY TPEHUS, YIUTMHEHUE TPY>KUHBI. ONpeIensaTh ¢
MOMOII[BIO0 KOCBEHHBIX H3MEPEHUN KECTKOCTH MPYKUHBL,
KOA(DPUITMEHT TPEHUSI CKOJIb)KECHUS.




PaGoraTs B mape mpu BHIOJHEHUH MPAKTUIECKUX
3aJaHUH.

Haxonute B nononxutenbHOM iuteparype u MutepHere
nH(OPMALIMIO O BKJIa/Ie Pa3HbIX YUEHBIX B pa3BUTHE
MeXaHHUKH. [ OTOBUTH MPE3EHTAIIUN U COOOIICHHUS T10
W3y4YEHHBIM TEMaM.

[IprMeHsATh 3aKOHBI TUHAMUKY JJISI OIIMCAHUS IBUKEHUS
peaNbHBIX TEI.

2.4

3aKoH COXpAaHCHHA B
MCXAaHUKE

JlaBaTh omnpenencHue NOHATHI: UMITYJIC MAaTEpPUAIbHON
TOYKH, UMITYJIbC CHJIBL, UMITYJIC CUCTEMBI TEJI,
3aMKHYTasi CUCTEMA TeJl, PEAKTUBHOE

JABUKCHUE, PEaKMUGHAA CULA.

Pacrnio3HaBaTh, BOCIIPOU3BOJAUTH, HAOIIOIATh YIPYTHe U
HEYIPYrue CTOJIKHOBEHMSI T€J, PEAKTUBHOE JIBUKECHHUE.
HaxoauTs B KOHKPETHOM CUTYallMH 3HAYEHUS UMITYJIbCa
MaTepUaIbHOW TOUKHU U UMITYJIbCA CHUJIBL.
DopMyIMpOBaTh 3aKOH COXPAaHEHUS UMITYJIbCa,
IpaHuULbl €r0 IPUMEHUMOCTH.

CocTaBiATh ypaBHEHUs, ONIMCHIBAIOLIUE 3aKOH
COXpaHEHMsI UMITyJIbCAa B KOHKPETHON CUTYalUU.
Haxoauts, HCIosib3ysl COCTaBICHHOE YpaBHEHUE,
HEU3BECTHBIE BEJTUUHUHBI.

Co3znaBath CUTyaluy, B KOTOPBIX MIPOSBIIAETCS 3aKOH
COXpaHEHUsI UMITYJIbCA.

Haxoauts B nononaHutensHol nurepatype u HTepHere
nH(opMaIuIo Mo 3a1anHoi Teme. ['0TOBUTH
IPE3eHTAlMM U COOOIIEHUS 110 U3yYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B yUEOHUKE).
["'0TOBUTH NMpe3eHTALUHU U COOOLIEHUS O MOJIETAX
YyeJIoBeKa B KOCMOC, O JOCTUKEHUSX Hallell cTpaHbl B
OCBOEHUHU KOCMHYECKOI0 ITPOCTPAHCTBA.

PaGorate B mape wiM rpynme npu BbIIOJIHEHUN
IIPAKTUYECKUX 3aJaHHUMH.

JlaBath omnpeneneHue NOHATUNA: paboTa CUJIbI,
MOIIIHOCTb, KHHETUYECKasi SHEPIUsl, TOTEHLIUAIbHAS
DHEPrus, MOJIHAs MEXaHUUECKasl YHEPTHs,
M30JIMpOBaHHAs cUCTeMa, KOHCEPBAaTUBHAs CHJIA.
Bbr4ucisaTh B KOHKPETHON CUTYalluU 3HAYECHHUS
(bu3NYECKUX BEJIIMYMH: paOOThI CUJIbI, pA0OTHI CUJIIBI
TSKECTH, pabOThI CUJIBI YIIPYTOCTH, pAaOOTHI CHITBI
TPEHMsI, MOIIIHOCTH, KHHETUYECKOW SHEPTUU, U3MEHEHUS
KMHETUYECKOW SHEPTUH, TOTEHIIMAJILHON SHEPIUuu Tel B
rPaBUTALIMOHHOM I10JI€, TOTEHIIMAIbHON SHEpPTrun
ynpyro ae(GopMHUpOBaHHOTO Tela, MOTHON
MEXaHUYECKON YHEPTUU.

CocTaBisTh ypaBHEHHMs, CBSA3bIBAIONINE PaOOTY CUJIHI,
JIEHCTBYIOIIEH Ha TEJIO B KOHKPETHOM CUTyaluu, C
M3MEHEHNEM KHHETUYECKON sHeprum tena. Haxoaurs,
HCIIOJIb3YS COCTaBJICHHOE YypaBHEHUE, HEU3BECTHbBIE
BEJIMYMHBI.

PopMyIHpPOBATh 3aKOH COXPAHEHUs MTOJTHOU




MEXaHUYECKOHN HEPTUH, Ha3bIBaTh I'PAHULIBI €TO
IIPUMEHUMOCTH.

CocTaBisITh ypaBHEHHUS, ONMCHIBAIOLIUE 3aKOH
COXpaHEHHUs ITOJIHOM MEXaHUYECKOW YHEPTUH, B
KOHKpETHOM cuTyauuu. Haxoauts, ucnomns3ys
COCTaBJICHHOE YPAaBHEHUE, HEU3BECTHBIC BEIIMYUHBI.
CozniaBaTh CUTyalluy, B KOTOPBIX MTPOSBIIAETCS 3aKOH
COXPaHEHHUs MTOJIHOM MEXaHUYECKON YHEPIHH.
BBINOTHATE 3KCIEPUMEHTAJIBHYIO IPOBEPKY 3aKOHA
COXPaHEHHs MEXaHUYECKON SHEPIUU. BBINOIHATH
KOCBEHHBIE U3MEPEHUS UMITYJIbCA TENIA, MEXaHUUECKOMN
SHEPIuu Tesa, paboThl CUIIbI TPEHHUS.

PaGorate B nape, rpyriie Ipy BbIIIOJIHEHUU
IIPAKTUYECKUX 3aJaHUMN.

[TpuMeHsITh 3aKOHBI COXPAHEHUS UMITYJIbCA U
MEXAHUYECKOM HEPTUU AJIs ONMCAHUS JBUKCHHUS
peaJIbHbIX Tel.

2.5

CraTuka

JlaBaTh omnpenencHue NOHATHI: paBHOBECHE,
YCTOMYMBOE PaBHOBECHE, HEYCTOWYMBOE paBHOBECHE,
0e3pa3IMyHOe paBHOBECHE, MJIEUO CHJIbI, MOMEHT CUJIBI.
Haxonuth B KOHKPETHOM CUTyalluy 3HA4YEHHUs IUIeya
CHUJIbI, MOMEHTA CHUJIB.

IlepeunciATh yCa0BHUs PABHOBECUS MAaTEPUAIIBHOU
TOYKH U TBEPROTO Tena. COCTaBIATh ypaBHEHUS,
OINMCHIBAIOIIUE YCIOBUSI PAaBHOBECHS, B KOHKPETHBIX
cutyauusax. OnpenensaTs, UCIONb3ys COCTABIEHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUUHBI.

PacrniozHaBaTh, BOCIIPOU3BOJAUTH U HAOIIO1ATh
pa3IMyYHbIe BUJIbI pABHOBECHS TEII.

M3MepsATh CHIly € TOMOLIBIO IPYKUHHOTO JTUHAMOMETPA
U IIU(PPOBOTO TaTYMKA CHIIbI, U3MEPATH IJIEUO CUIIBI.
PaGoTats B nape, rpymie npu BbIIIOJTHEHUN
MPAKTUYECKUX 3aJaHUM.

Haxoauts B tonoiaHuTensHol nurepatype u HTepHere
MH(OPMAIIHIO O 3HAYEHUU CTaTUKU B CTPOUTENBCTBE,
TEXHUKE, OBITY, O0BsCHEHHE (POPMBI 1 pa3MEPOB
00BEKTOB IpUpOAbL. [ 0OTOBUTH Mpe3eHTalnu U
COOOWLICHHUS, BbINONIHAMb UCCTIE008AMENbCKUE

pabompi 1O 3a]JaHHBIM TEMaM.

PaGoraTe B nape npu BHIIOJHEHUH JJaOOPaTOPHOI
paboThI

MonekynsapHas
duzuka u
TEPMOIMHAMHKA
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3.1

OCHOBBI

MOJIEKYJISIPHO-
KUHETUYECKOMH
teopuu (MKT)

JlaBatp ornpejieneHue MOHATUN: TETJIOBbIE SBJICHUS,
MaKpOCKOITMYECKHE TEIIa, TETUIOBOE ABIKEHHE,
OpOyHOBCKOE JBIKEHUE, TU(PPY3Us, OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJISIPHAs
Mmacca, MOJIEKyJa, Macca MOJIEKYJIbl, CKOPOCTb
JABKCHUA MOJICKYJIBI, CPEAHAA KUHCTUUCCKAA DOHCPIruAa
MOJIEKYJIbl, CUJIbl B3aUMOJICHCTBUSI MOJIEKYJI, HACaTbHBIN




ra3, MUKpOCKOIIMYECKHUE MapaMeTphl,
MaKpOCKOIUYECKUE TTapaMeTphl, JaBJIeHHE rasa,
abcoJIoTHas TeMneparypa, TemioBoe pasHosecue, MKT.
[lepeuncnaTb MUKPOCKOTMUECKHE U MAaKPOCKOITUYECKHE
napameTpsbl rasa.

[lepeuncnars ocHoBHBIE TTo0keHUsE MKT, npuBoauTh
MPUMEPBI, Pe3yIbTaThl HAOIIOICHUI U OTIHCHIBATH
AKCIIEPUMEHTBI, JOKA3bIBAIOIINE UX CIPABEIJINBOCTb.
Pacnio3naBaTh U ONKUCHIBATH SIBJICHUS: TEIIJIOBOE
JIBIDKEHHE, OPOYHOBCKOE ABMXKEHUE, TP y3Hus.
BocnpousBouTh  OOBSCHSATH OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CKOPOCTH I Py3un
OT TeMIEPaTyphbl U arperaTHOTr0 COCTOSIHUSI BEIIECTBA.
Ha6mronate auddy3uro B KUAKOCTIX U razax.
Hcnonb30Bath MoayyeHHbIE HA YPOKaX XUMUU YMEHUS
OTIpeeNATh 3HAYCHHs] OTHOCUTEIHHON MOJEKYISIPHOM
MacChl, MOJISIPHOM MacChl, KOJTUYECTBA BEIIECTBA, MACCHI
MOJICKYJIBI, JOPMYITUPOBATH (DU3HUECKHUIA CMBICIT
MOCTOSTHHOM ABOTaJIpo.

Onucvleams Memoovl OnpeodesieHUs pazmepos MOLeKYIl,
CKOpOCMU MOJIEK) L.

OueHuBaTh pa3Mep MOJIEKYJIbI.

OOBSICHITH OCHOBHBIE CBOWMCTBA arperaTHbIX COCTOSTHUMN
BemecTsa Ha ocHoBe MKT.

Cosz0asamb KomnvrOmepHvie MOOeIU MeNnio8020
08UIICEHUSL, OPOYHOBCKO20 OBUNCEHUS, AGTIEHUS
oughghyzuu 6 meépouvix, HcUOKUX U 2a3000PA3HBIX MeENAX,
onvima lleppena.

OnuceIBaTh MOJIETH «UCANBHBIN a3y, onpedensims
epaHuybl €€ NPUMEHUMOCU.

Cocranars ocHoBHOE ypaBHeHne MKT uaeanbHoro
rasza B KOHKpETHOU cutyanuu. OnpeaensTb, UCTIOIb3Ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIE BEIIMUNHBI.
CocTaBnaTh ypaBHEHHUE, CBA3BIBAIOIIEE JaBICHUE
MJIANbHOTO I'a3a CO CPeHEN KNHETUYECKON SHEPruen
MOJIEKYJI, B KOHKPETHOU cuTyaruu. Onpenensirsb,
HCIIOJIb3Ys COCTABIEHHOE YPABHEHUE, HEU3BECTHBIE
BEJTMYUHBI.

OnuceIBaTh CIIOCOOBI U3MEPEHHS TEMITEPATYPHI.
CpasnauBarts mkansl KensBuna u lenscus.

CocTaBisTh ypaBHEHHUE, CBSA3BIBAIOIIEE A0COMOTHYIO
TEeMITepaTypy UACATHHOTO ra3a co CpeIHeH
KUHETUYECKON IHEPTUEN MOJIEKYJ, B KOHKPETHOM
cutyaruu. OnpenensiTh, UCIOIb3Ys COCTABICHHOE
ypaBHEHUE, HEU3BECTHBIE BEIUYUHBI.

CocTaBiATh ypaBHEHHUE, CBA3BIBAIOIIECE JaBICHUE
UJCealbHOTO rasza ¢ abCONIOTHON TeMIepaTypoid, B
KOHKPETHOU cuTyanuu. OnpenensTs, UCIOJIb3Ys
COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.
N3mepsTs Temneparypy )KUJIKOCTH, Ta3a KUIAKOCTHBIMH
U 1T poBEIME TepMoMeTpamu. PaboTaTs B mape, rpyrre
TP BBITIOJTHEHNUHY MTPAKTUYECKHUX 3aJIaHUM.




Haxonute B nononxutensHoM uteparype u MHTepHere
CBEJICHUS 110 UCTOPUHU PA3BUTHUSI aTOMUCTUYECKOM
TEOPUHU CTPOEHHUSI BELIECTBA.

3.2

YpaBHeHue
COCTOSIHUS Ta3a

CocTaBisITh ypaBHEHHE COCTOSIHUS UIE€ATIBHOTO ra3a u
ypaBHeHue MeneneeBa-Knanelipona B KOHKpETHOM
CUTyalluu. BeIUUCIISTH, NCIIOIB3YS COCTABIECHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUNHBI.

Pacnio3HaBaTh ¥ ONMCBIBATH U30IIPOLIECCH] B UEATIBHOM
rase.

Ilpoznoszuposams ocobennocmu npomexkanus
U30NpOYECccos 8 UOeAIbHOM 2a3e HA OCHO8E YPAGHEHUI
coCmosiHus udeanvbHo2o 2aza u Menoeneesa-
Knaneitipona. Obocnosvieams u omcmausams c0u
NPeonoIOHCEeHUS.

dopMynHpoBaTh Ta30BbIE 3aKOHBI U ONPEACTATh
rpaHulbl UX IpUMeHUMOCTU. COCTaBIIATh YPaBHEHUS
JUTSL UX ONMCAHUS. BRIUUCIATH, UCIIONB3YS COCTAaBICHHOE
ypaBHEHUE, HEU3BECTHBIC BEIIMUUHBI.

[IpencraBisaTh B BUAE rpadUKOB U30XOPHBIA,
n300apHbIi U n30TEpMUYECKUil nporecchl. OnpenensiTh
o rpadukam XxapakTep mnpolecca i MakponapaMmeTpbl
UJEAIbHOTO rasa.

Hccnedosamsv sxcnepumenmanbHo 3a8UCUMOCTIU MENHCOY
Maxkponapamempamu npu U3onpoyeccax 6 2ase.
W3mepsTh AaBlieHUE BO3AyXa MAHOMETPAMHU U

1M (POBBIMU TATUYMKAMU JIaBJICHUS T'a3a, TEMIEPATYPY
rasza — JKUJIKOCTHBIMU TEPMOMETPaMH U ITU(DPOBBIMHU
TEMIEPATYPHBIMH TaTYMKAMU, 00bEM ra3a — C
MOMOIIBIO CHITh(OHA.

Pabotats B mape, rpyIine mpu BHITTOTHEHUN
MPAKTUYECKUX 3aJaHUM.

Haxonuts B nuteparype u MHTepHETE HH(DOPMALIUIO 110
3aJaHHOU TEME.

["'0TOBUTH NMpe3eHTALUU U COOOLIEHNS M0 U3YUYEHHBIM
TeMaM (BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B YUEOHHKE).
[IpuMeHATh MOJENb UIEATTBHOTO ra3a JIsl OMMCAHUS
MOBE/ICHUS PEATIbHBIX T'a30B.

3.3

B3aumuebie
MIPEBPALLCHUS
JKUJIKOCTH U rasa

JlaBaThb ompeienieHre MOHATUN: UCTIapeHue,
KOH/JIEHCAlUs, KUTICHUE, IMHAMUYECKOE PaBHOBECHE,
HACBIIICHHBIN T1ap, HEHACBIIEHHBIN Tap, Kpumuueckas
memnepamypa, memnepamypa KuneHus, abcoromuas
BIIAICHOCb 8030VXA, NAPYUATILHOE OasleHUe,
OMHOCUMENbHASL BLANCHOCHb 8030YXd, MOYKA POCHL.
Pacno3naBath, BOCIPOU3BOAUTH, HAOTIOJATh SIBJICHUS:
UCIapeHue, KOHAEH s, KUIeHHeE.

Onucwvieams ceoticmsa nacviyennozo napa. Cozoasams
KOMNbIOMEPHble MOOeNU OUHAMUYECKO20 PABHOBECUSL.
Hszmepsamo éraxcnocms 6030YXa ¢ NOMOWbIO
euepomempa u ncuxpomempa. Onucviéams yCmpoucmeo
auepomempa u ncuxpomempa. Onpeoensamo




OMHOCUMENbHYIO GNANACHOCTL NO NCUXPOMEMPUYECKOU
mabauye. Onpedensimos aOCONOMHYIO GLANCHOCHIb
6030yxa, napyuaibHoe 0deieHue, OMmHOCUMENbHYIO
BIIAINCHOCMb 8030VXA, MOUK) POCHl 8 KOHKPEMHBIX
CUMyayusx.

Haxooums 6 numepamype u Unmepneme ungopmayuro,
20MOBUMb NPe3eHMAYUU U COOOUeHUS O BTUAHUU
B1AANCHOCMU B030YXA HA NPOYECCDL
JHCUZHEOeSIMENbHOCMU Yel06eKd.

3.4

Kunkoctu u TBEpABIE
TeJa

[TepeuncnsaTh CBONCTBA )KUIKOCTH U OOBICHATH UX C
MOMOIIBIO MOJIEIH CTPOEHUS KHUAKOCTH, CO3JTaHHON Ha
ocHose MKT.

JlaBaTh omnpeneseHue MOHATHI: chila TOBEPXHOCTHOTO
HATSHKCHHSI, KOO (UITUEHT TOBEPXHOCTHOTO
HATSHKCHUSL, NOBEPXHOCHAS DHEPIUsL.

Pacrio3naBaTth ¥ BOCIIPOU3BOIUTH MIPUMEPHI TIPOSBICHUS
JEHCTBUS CHIIbI IOBEPXHOCTHOTO HATSKEHUS.
Onpeodensamo cuny no8epxHOCMHO20 HAMAHCEHUS,

K03 uyuenm noeepxHoOCmHO20 HAMAIHCEHUS,
NOBEPXHOCMHYIO SHEPRUIO HCUOKOCMU 8 KOHKDEMHbBLX
CUMyayusx.

Paznuuams cmauusarowue u ne cmavusarowue
NOBEPXHOCb HCUOKOCTU.

O0vsCHAMb NPUYUHY OBUNHCEHUSL HCUOKOCTNU O
KAnUIsApHbIM MpyOKam.

Paccuumuvieams evicomy noonsamus (onyckanus)
HCUOKOCIMU NO KANUTLIAD) .

Jasamw onpedenenue noHAMuULL: KPUCMALIUYECKOE
meino, amopguoe meno, AHU30MPONUS.

HazpiBaTh cX0J/1cTBA M pa3In4us TBEPIBIX TEI,
aMOp(HBIX TeN, KUAKUX KPUCTAIIIIOB.

[lepeuncnarh cBOMCTBA TBEPABIX TEI U OOBLACHAMb UX C
HOMOWBIO MOOeNU CMpoenus. J[leMoHCmpuposams
0CODEHHOCMU CIMPOeHUs. KPUCMATIUYECKUX U AMOPDHBIX
MeEPObIX Meil, UCNONIb3YsL 00bEMHbBIE MOOeNU
Kkpucmannos. Ilpueooums npumepsvl npoyeccos,
NOOMBEPAHCOAIOUWUX CXOOCBO U PA3TUYUSL CBOUCME
KPUCTAIUYECKUX U AMOPOHBIX MEEPOLIX Mel.
Haxooums 6 Hnmepneme u dononnumenvHou
Jumepamype c8e0eHus 0 COUCMBEax U NPpUMeHeHUU
KPUCALIUYECKUX U AMOPOHBIX MAMEPUATLOS.
T'omosums npezenmayuu u cooOueHUs No U3y4eHHbIM
memam (803MOICHblEe MeMbl NPEOCMABIeHbl 8 YieOHUKE).
JlaBaTh omnpeneneHue MOHATHI: TepMOIMHAMUYECKAs
CUCTEMa, U30JIMPOBAHHAS TEPMOIMHAMUYECKAS CHCTEMA,
PaBHOBECHOE COCTOSIHHE, TEPMOAMHAMHYECKUN TTPOIIECC,
BHYTPEHHSS YHEPT S, BHYTPECHHSISI SHEPTHS UICATHLHOTO
rasza, TermI0€MKOCTh, KOJIMYECTBO TEIUIOTHI, YCIbHAS
TEIUIOTA TUIABJICHUS, YIeIbHas TeIUIOTa
napooOpa3oBaHus, yAelbHas TEIIOTa CTOPaHUs
TOIUTMBA, pad0Ta B TEPMOJUHAMUKE, A0UAOAMHDL




npoyecc, 00OpaTUMBII Mpolecc, He0OpaTHUMBI Mporecc,
HarpeBarelnb, XOJIOAUIbHUK, paboyee Telo, TEIIOBON
aurarensb, KITJI TemnoBoro npurarens.

PacnioznaBaTh TEpMOIMHAMUYECKYIO CUCTEMY,
XapaKTEPU30BaTh €€ COCTOSHUE U IPOLECCHI U3MEHEHUS
COCTOSIHUS.

IIpugooums npumepvbt mepmoOUHAMUYECKUX CUCTEM U3
Kypca 6uono2uu, Xapaxmepuzos8ams ux, Onucbl8amby
UBMEHEHUs. COCIOSAHUI.

OnwuceIBaTh CIOCOOBI H3MEHEHHS COCTOSIHUS
TEPMOJAMHAMUYECKON CUCTEMBI ITyTEM COBEPILICHUS
MEXaHUYECKOM padoThl U IpU Teryionepeaaye.
CocTaBisTh ypaBHEHHE TEIIOBOTO OanaHca B
KOHKPETHON CUTyaluu. BeIYMCIIATE, UCTIOIB3YS
COCTABJICHHOE YPaBHEHUE, HEU3BECTHBIC BEIIMUUHBI.

3.5

OCHOBBI
TEPMOIUHAMUKHU

JaBaTh omnpeneneHue MOHATHIL: TepMOIMHAMUYECKAs
CUCTEMa, U30JIMPOBAHHAS TEPMOIMHAMUICCKAS CHCTEMA,
PaBHOBECHOE COCTOSIHHE, TEPMOAMHAMUYECKUN TTPOIIECC,
BHYTPEHHSISI YHEPT S, BHYTPECHHSISI SHEPTHUS UACATHLHOTO
raza, TerI0€MKOCTh, KOJIMYECTBO TEILIOTHI, YAeIbHas
TEIUIOTA TUIABJICHUS, YAeIbHas TETUIOTa
napooOpa3oBaHus, yAelbHas TEIIOTa CrOpaHus
TOILINBA, pab0Ta B TEPMOAMHAMUKE, A0UAOAMHbILL
npoyecc, 00OpaTUMBIi Mpoliecc, HeOOPaTUMBII Mpoliecc,
HarpeBaTelib, XOJOIWIBHHK, pabodee TeNo, TeIIIOBON
neurarens, KI1J] TeroBoro apuratens.

Pacrio3naBaTh TEpMOJIMHAMUYECKYIO CHCTEMY,
XapaKkTepu30BaTh €€ COCTOSHUE U MPOLIECCHl HU3MEHEHHUS
COCTOSTHUSI.

IIpugooums npumepvl mepmoOUHAMUYECKUX CUCTIEM U3
Kypca buono2uu, Xxapakmepuzoeamso ux, ONUCbI8AMb
UMEeHeHUsL COCMOAHU.

OnuceiBaTh CrOCOObl U3BMEHEHUST COCTOSTHUSI
TEPMOJUHAMHYECKON CHCTEMBI ITyTEM COBEPIICHUS
MEXaHUYECKOM paboThI U IPU TEIUIONEpeaye.
CocTaBisITh YpaBHEHHE TETUIOBOTO OanaHca B
KOHKPETHOW CUTYyalluu. BEIYUCIATE, UCTIONB3YS
COCTaBJICHHOE YpaBHEHUE, HCU3BECTHBIC BEITMUNHBI.
Pacnosznasams gpazosvie nepexodvi nepeoco pooa u
cocmaensams ypasHeHus 0iis (hazo8bix nepexooos.
Buruucnamo, ucnonvsys cocmasnennvie ypagHenus,
HeuzeecmHvle eIUYUHDL.

OmnpenensTh 3HAUYCHUsI BHYTPEHHEH dSHEPTUn
UJICAITLHOTO ra3a, U3MEHEHUE BHYTPCHHEH dYHEPTUU
UJeabHOTO rasza, padoThl HIeaTHHOTO Ta3a, padOThI HAT
UJICAITbHBIM Ta30M, KOJIMYECTBA TEIUIOTHI B KOHKPETHBIX
cutyanusax. OnpenensiTe 3Ha4eHHe paboThl UA€aTHLHOTO
ra3a 1o rpaduKy 3aBHCHMOCTH JIaBJICHUS OT 00BbEMa Ipu
n300apHOM IpoLecce.

Onucvieams 2ceomempudecKuti cCmvlci pabomsl u
paccuumvleams e€ 3nadenue no epapuxy 3a8UCUMOCmu
dasneHusi U0eaIbHo20 2a3a om 06véma.




@opMyIUpPOBATH NEPBBIM 3aKOH TEPMOJNHAMUKH.
CocTaBnsiTh ypaBHEHHUE, ONMCHIBAIOIIEE MTEPBBIA 3aKOH
TEPMOJUHAMUKH, B KOHKPETHBIX CUTYAIUSIX IS
M30IPOIIECCOB B UJICAIbHOM rase. BeranucisTs,
UCIIOJIb3Ys COCTABIICHHOE YpPaBHEHUE, HEU3BECTHbBIC
BEJIMYMHBI.

Pasznugars oOpaTMbie 1 HEOOPATUMBIE TTPOIIECCHI.
[TonTBepkaTh IpUMepaMu HEOOPATUMOCTD TEILIOBBIX
MIPOLIECCOB.

Dopmynuposams 6mopot 3aKOH MepmMoOUHAMUKU,
HA3b16AMb 2PAHUYbI €20 NPUMEHUMOCU, 0OBACHAMb €20
cmamucmuyecKull Xxapaxkmep.

[TpuBOIUTE TPUMEPHI TETUIOBBIX ABUTATENICH, BEICTSATh
B [IpHMepax OCHOBHbIE YACTH JIBUraTeJIel, ONUCHIBATD
NpUHLIMUN AeicTBUA. Boruncnsars 3nauenus K11
TEIJIOBOTO JABUTaTENsl B KOHKPETHBIX

cutyarusix. Onpeodensimo 3uauenuss KI1J[ mennogoeco
osueamens, pabomaroujezo no yuxny Kapno, 6
KOHKDEMHbIX CUMYAYUSIX.

T'omosumw npezenmayuu u cOoOWEHUsL NO U3VUEHHBIM
memam (803MOJICHbIE MeMbl NPEOCMABIEHbL 8 YUeOHUKe).
Coszoasamb komnbvlomepHvie MOOenU Menio8blX MAULUH.
Haxoauts B nuteparype u MHTepHeTe nndopmaiuio o
npoOeMax SHEPreTUKU U OXPaHe OKPYKAIOIIEH CPEeIbl.
Y4acTBOBaTh B AUCKYCCUU O MPOOIEMaxX IJHEPTETUKH U
OXpaHe OKPY’KaIoIel cpeibl, BECTU JUAJIOT, OTKPBITO
BBIpaXaTh U OTCTaUBATh CBOIO TOUKY 3PCHHUSI,
BBICITYIITUBATh MHEHHUE OIIOHEHTA.

4, OCHOBBI 21
SIIEKTPOAMHAMHUKHI
4.1 | DnekTpocTaTHKa 10 JlaBath ompe/eieHue MOHITHIA: IIEKTPUUYCSCKHIA 3apsi,

AJIEMEHTAPHBIN ANEKTPUYECKUI 3apsi/l, TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l, CBOOOIHBIN dIEKTPUUECKUN
3apA, MIEKTPUYECKOE I10J1€, HANPS)KEHHOCTh
ANEKTPUYECKOTO I10JIs, TUHUHA HAIPSIKEHHOCTH
ANEKTPUYECKOTO TOJIsA, OTHOPOIHOE NIEKTPHUECKOE
0JI€, TOTEHLHUAJI AJIEKTPUUECKOTO I10JI5, Pa3HOCTh
ITOTEHIIMAJIOB, SHEPI U JIEKTPUUYECKOrO IO,
SKBUIIOTECHIMAIbHAS [TOBEPXHOCTB, JIEKTPOCTATUYECKAS
WHIYKIUS, TOJISpU3alus JU3JIEKTPUKOB,
JIADJIEKTPUYECKAs] TPOHUIIAEMOCTh BELIECTBA,
BIEKTPOEMKOCTh, KOHJIEHCATOP.

Pacnio3naBaTh, BOCIIPOU3BOIUTH M HAOIOAATH
pa3iInyHble CrIOCOOBI AMeKTpu3auu Tei. OObICHITH
SIBJIEHUE DJIEKTPU3ALIMU HA OCHOBE 3HAHUW O CTPOEHUHU
BellecTBa. ONMUCHIBATh U BOCITPOU3BOJIUTH
B3aMMO/JICVCTBUE 3aPSKEHHBIX TEI.

OnuceIBaTh MPUHIUIT JEHCTBUS AJIEKTPOMETPA.
DopMyJIMPOBATH 3aKOH COXPAHEHUS DIEKTPUUECKOTO
3apsja, yciaoBus ero npuMeHuMoctu. CocTaBisATh
YpaBHEHUE, BBIPAJKAIOIIEE 3aKOH COXPAHEHUS




AIIEKTPUUYECKOTO 3apsi/ia, B KOHKPETHBIX CUTYaIUsX.
BbrancnsaTh, UCIIONb3ys COCTaBIEHHOE YpPaBHEHUE,
HEH3BECTHBIC BETMYNHBI.

dopmynupoBaTh 3akoH KynoHa, ycinoBus ero
npuMeHUMOCTH. COCTaBJIATh YpaBHEHHE, BbIpaXaroliee
3akoH KynoHa, B KOHKPETHBIX CUTyalusx. Beraucnsrs,
UCIIOJIb3YS COCTAaBJIECHHOE YPaBHEHUE, HEU3BECTHbIE
BEJIMYMHBI. BEIYHCIATH 3HaUeHNE HAPSHKEHHOCTH MOJIS
TOYEYHOI'0 AIEKTPUUYECKOTO 3aps/1a, ONPEIEISTH
HaIpaBlIeHUE BEKTOpa HAPSHKEHHOCTU B KOHKPETHOU
curyanuu. @opMynupoBaTh MPUHLUI CYIIEPIIO3ULIUT
aNeKTpudeckux nosieid. OnpeaensTs HaIpaBiIeHUE U
3HAYEHUE PE3YIbTUPYIOIIECH HAIPSKEHHOCTH
AIIEKTPUYECKOTO TOJISI CHCTEMbI TOUCUHBIX 3aPSI/IOB.
Ilepeuucnams ceoticmea TUHUL HANPANCEHHOCMU
anekmpuueckoeo nous. 1300paxars sJeKTpudeckoe
I10JIE C ITOMOILBIO JIMHUM HANPS)KEHHOCTH.
Pacnio3znaBaTh 1 U300pakaTh JIMHUN HANPSXKEHHOCTU
MOJIsS TOYEYHOT'O 3apsi/ia, CUCTEMbI TOYCUHBIX 3aps0B,
3apsKEHHOM TIIOCKOCTH,

JBYX (HecKoIbKuX MapalljielIbHbIX II0CKOCTEH, wapa,
cpepwi, yununopa, 0OTHOPOTHOTO M HEOTHOPOTHOTO
AIIEKTPUYECKUX TMOJIEH.

OnpeaensTs M0 JTUHUSIM HaNPSHKEHHOCTH
AIIEKTPUYECKOTO TOJISI 3HAKU M XapaKTep pacrpeaeaeHus
3aps0B.

Onucvieamsv nogeoerue nposoOHUKO8 U OUINEKMPUKOS 8
INEKMPOCMAMULECKOM NOJNe HA OCHOBE SHAHULL O
CmMpoeHulU eeujecmad.

Pacnosnasams u 6ocnpouzeooums saenenus
NeKMPOCMAMUIECcKol UHOYKYUU U NOIAPU3AYUU
OUDTIEKMPUKO8.

Teopemuuecku npedckazviéams HA OCHOBAHUU 3HAHULL O
cmpoeHuu eeujecmsea nogedeHue NPo8oOHUKOS U
OUINEeKMPUK08 8 Inekmpuieckom noie. ObocHogvl8ams
U omcmausams C8010 MOUYKY 3PEHUS.

Cocmasnsams pagencmaa, cesasvlearoujue
HANPANCEHHOCMb IeKMPU1EeCcKo20 NoJisl 8 OUINEKMPUKe
C HaNPANCEHHOCMBIO BHEUIHE20 INeKMPULECK020 NOJIL.
Buoluucnams, ucnonvsys cocmasnennoe ypagnetue,
HeuzeecmHuvle 6eUUHDL.

Onucvieamv npuHyun 0eucmausl 91eKmpocmamuiecKo
3auumol.

OnpenensaTh MOTEHIMAI 3JIEKTPOCTaTUYECKOTO OJIS B
JTAHHOW TOUKE I0JI1 OTHOTO U HECKOAbKUXTOUEUHBIX
AIIEKTPUYECKUX 3apSA0B, NOMEHYUATLHYIO IHEPSUIO
INEKMPUYECKO20 3apA0ad U CUCIEMbL INEKMPUYECKUX
3aps008, pa3HOCTh MMOTEHIIUATIOB, pabomy
9NEeKMPOCMaAmuiecKo20 noJis, HalpsyKEHUE B
KOHKPETHBIX CHUTYAITHSIX.

CocTaBisATh ypaBHEHMSI, CBA3bIBAIOIINE HAMIPSKEHHOCTD
AIIEKTPUYECKOTO TMOJISI C PA3HOCTHIO MOTEHIIUAJIOB.




BbraucnsaTh, HCTIONB3ys COCTABIIEHHOE YPaBHEHHE,
HEHM3BECTHBIC BeTMUUHBI. MI300pakaTh
AKBHITOTCHIIMAILHBIC TOBEPXHOCTHU AIEKTPUIECKOTO
noJisi. Pacno3HaBath ¥ BOCIIPOU3BOIUTH
SKBHITOTCHIIHAILHBIC MOBEPXHOCTHU TIOJISI TOUYSTHOTO
3apsijia, CHCTEMBI TOUYCYHBIX 3apsI/IOB, 3apsSHKCHHOU
IJIOCKOCTH, JIBYX (HECKOIbKUX) TIApaIeIIbHBIX
IUIOCKOCTEH, wapa, cgepwvl, yunuropa, OTHOPOIHOTO U
HEOJIHOPOHOTO AIEKTPUIECKHX moJiel. OOBICHATH
YCTPONCTBO, MPUHIIMIT ACHCTBHS, TPAKTUICCKOE
3HAYCHUE KOHJIEHCATOPOB. BEIMHCIATL 3HAYCHHUS
AIIEKTPOEMKOCTH TIOCKOTO KOHJICHCATOPA, 3apsiia
KOHJICHCATOPa, HAPSHKEHUS Ha OOKIIaIKax
KOHJICHCATOpa, MapaMeTpOB IIOCKOTO KOHJIEHCATOpa,
SHEPTUH IEKTPHUECKOTO OIS 3aPsHKEHHOTO
KOHJICHCATOpa B KOHKPETHBIX CUTYAIIHSX.
Paccuumvisamo 0bwyro émxocms cucmemsi
KOHOEHCamopoa.

Haxomuth B IHTEpHETE U IOTIOJHUTEIILHOM JIUTEPATYPE
uH(pOpMaIH0 00 OTKPBITHH JICKTPOHA, HCTOPUN
U3YUYCHHUS SJICKTPUYCCKUX SIBIICHHA. [ OTOBUTH
MIPE3CHTAIMH U COOOIIECHUS TI0 U3YYCHHBIM TeMaM
(BO3MOYKHBIE TEMBI IIPEJICTABIICHBI B yUCOHHKE).

4.2

3aKOHBI ITOCTOSHHOTO
TOKAa

JlaBatb onpeneneHne NOHATUI: IIEKTPUYECKUH TOK,
CHWJIa TOKA, BOJIbT-aMIIEpHAsl XapaKTEPUCTUKA,
AIIEKTPUYECKOE CONPOTUBIIEHUE, CTOPOHHUE CUJIBL,
ANIEKTPOABIIKYILAs cuiia. [lepeunciare ycnoBus
CYILECTBOBAHMS 3JIEKTPUUECKOT0 ToKa. Pacro3HaBaTth 1
BOCIIPOM3BOJMTH SBJICHUE DJIEKTPUUECKOIO TOKa,
JENCTBUS 3JIEKTPUUECKOTI0 TOKA B POBOHUKE.
OOBACHATH MEXAHU3M SIBJICHUI Ha OCHOBAaHMU 3HAHUM O
CTPOEHHUH BEILECTBA.

Coz0asamv KomMnviomepHvle MOOENU INEKMPUYECKO20
moxa.

ITonp30BaTbCs aMIEPMETPOM,

BOJIETMETPOM, OMMEMPOM: YIUTHIBATb 0COOEHHOCTH
M3MEpEHUs] KOHKPETHBIM IPUOOPOM U MpaBuia
MOJKJIIOUEHUS B DJIEKTPUUECKYIO LETb.

HccnenoBaTh 3KCIEpUMEHTAIBHO 3aBUCUMOCTD CHIIBI
TOKa B IIPOBOJIHUKE OT HANIPSKEHUS U OT
COIMPOTHUBIIEHUS TPOBOAHKKA. CTPOUTH Irpapuk BOJIBT-
aMIIEPHOM XapaKTEPUCTUKH.

®opmynupoBaTh 3ak0H OMa JiJ1s yyacTKa IEIU, YCIOBUS
ero npuMeHuMocTu. COCTaBIIATh ypaBHEHUE,
onuchbIBarolee 3akoH Oma JuIst ydacTka Lemu, B
KOHKPETHBIX CUTyalUsIX. BBIUNCIIATH, HCIIONIB3Ys
COCTaBJIEHHOE ypaBHEHUE, HEU3BECTHBIC 3HAUCHMUSI
BEJIMYMH.

PaccuntbiBaTh 00111€€ COMPOTUBIIEHUE YUaCcTKa LIETH
IIPY N1OCJIENOBATEIBLHOM U NApAJUIETbHOM COEIMHEHUAX
IIPOBOJIHUKOB, NPU CMEUAHHOM COCOUHEHUU




nPO60OHUKOG. BBITIOTHATH pacyeThl CUJI TOKOB U
HANpPSDKEHUH B PA3JIMYHBIX (B TOM YHUCIIE B CIOMXKHBIX)
IIEKTPUYECKUX LEIAX.

dopMyIMpoBaTh U UCIIONB30BaTh 3aK0H J[xoyins-Jlenia.
Ornpenensts paboTy U MOIIHOCTb 3JEKTPUUYECKOTO TOKA,
KOJIMUECTBO TEIJIOTHI, BHLACISIONIECICS B MPOBOIHUKE C
TOKOM, IIpH 33/1aHHBIX [TapaMeTpax.

dopmynupoBath 3aKk0H OMa 1714 MOJHOM LIeTNH, YCIOBUS
ero npuMeHuMocTu. COCTaBIIATh ypaBHEHUE,
BbIpaxkatoniee 3aKkoH OMa i MOJIHOM LIenH, B
KOHKPETHBIX CUTyalMsIX. PaccunThIBaTh, HCIOJB3YS
COCTaBJIEHHOE YpaBHEHHUE, HEU3BECTHbIC BETUUNHBI.
W3mepsTs 3HaYEHUE MIEKTPOABHUKYILECH CHJIBI,
HaAIpsDKEHUE U CUITYy TOKA Ha Y4acTKe LEMHU C IOMOIIBIO
BOJIETMETPA, aMIepMeTpa U HU(PPOBBIX TATYNKOB
HaANpPsDKEeHUs U cuiibl Toka. CoOmroaaTh npaBuia
TEXHUKH 0E€30MaCHOCTH IPU pabOTe ¢ UCTOYHUKAMHU
TOKa.

Pabotats B mape, rpyIiie mpu BbIIIOJIHEHUU
IIPAKTHYECKUX 3a/1aHUM.

Haxomauts B muteparype u MHTepHeTe nndopmaiuio o
CBSI3M 3JIEKTPOMarHUTHOTO B3aUMOJIEHCTBUS C
XUMHUYECKUMHU PEAKIUSIMU 1 OMOIOTUYECKUMU
nporeccamu, 00 UCTIONBb30BaHUH IIEKTPHIECKUX
SBIICHUH )KUBBIMU OPTaHU3MaMH U T. [I.

["'0TOBUTH MpE3EeHTALMHN U COOOIIEHHUS 110 U3YYEHHBIM
TeMaM (BO3MOYKHBIE TEMBI [TPE/ICTABIICHBI B YUCOHHKE).
Buvinonnams dononnumenshvie ucciedosamenscekue
Pabomvl NO U3YYEHHBIM MEeMaM (803MONHCHbIE MeMbl
npeocmasiieHuvl 8 yyeOHuUKe).

4.3

DNEeKTPUYECKUH TOK
B Pa3IMYHBIX Cpeaax

JlaBath ornpejeneHue MOHATUNA: HOCUTETN
AIIEKTPUYECKOTO 3apsaa,

POBOJIUMOCTb, C8EPXNPOBOOUMOCHb, COOCTBEHHAS
POBOJIUMOCTb, TPUMECHASI TPOBOIUMOCTD,
AIIEKTPOHHASI TPOBOIUMOCTb, TBIPOYHAS TPOBOIUMOCTD,
p-N-riepexofi, BAKYyM, TEPMOIIEKTPOHHAsS SMUCCHS,
AIIEKTPOJIN3, Ta30BbIA pa3psil], pEKOMOMHAIHS,
MOHHU3ALUS, CAMOCTOSATENbHBIN pa3ps,
HECaMOCTOSITEIbHBIN pa3psi, niasma.

Pacrio3HaBaTh ¥ ONUCHIBATH SIBICHUS TPOXOKICHUS
AIIEKTPHUYECKOTO TOKA Yepe3 MPOBOIHUKH,
MOJIYIIPOBOJTHUKH, BaKYyM, dJIEKTPOJIUTHI, TA3bI.
KadecTBeHHO XapakTepu30BaTh AIEKTPHUECKUI TOK B
cpefie: Ha3bIBaTh HOCUTEIN 3apsJI0B, MEXaHU3M HX
00pa3oBaHUs, XapaKTep JABIKEHHS 3apsI0B B
AIIEKTPUUYECKOM TI0JI€ U B €T0 OTCYTCTBHUE, 3aBUCUMOCTh
CHJIBI TOKA OT HANPSDKEHUS, 3aBUCIMOCTH CHJTBI TOKA OT
BHEIIIHUX YCJIOBUH.

Teopemuuecku npeockazvleams Ha OCHOBAHUU SHAHUIL O
cmpoeHuu gewjecmea Xxapakmep Hocumelell 3aps0086 6
PA3IUYHBIX CPe0ax, 3a8UCUMOCb CONPOMUBITEHUS




NPOBOOHUKO8, NOJYNPOBOOHUKOB U INEKMPOJIUMOE OM
memnepamypwl. [lpusooums npumepvl ghusuueckux
IKCHEPUMEHNO08, ABTAIOWUXCS KPUMEPUAMU
UCTUHHOCMU MeoPemUYecKUx npedCcKa3aHuil.
ObocHogvieams u omcmauams c8ouU NPeoNnoN0NHCEHUS.
[TepeuncisiTb OCHOBHBIE ITOJIOKEHUSI TCOPUU
AIIEKTPOHHOHN MPOBOJMMOCTH METAJUIOB. Bbunciarep
3HAYCHUS CPEJHEH CKOPOCTH YIIOPSI0YESHHOTO
JBYDKEHUS 3JICKTPOHOB B METALJIE MO ACHCTBUEM
AIIEKTPHUYECKOTO TIOJISI B KOHKPETHOM CUTYAIIHH.
OnpenensaTs CONPOTUBICHNE METATTNIECKOTO
MPOBOJTHHUKA MPH JTAHHOH TeMIepaType.
DKCnepuMeHmanbHo UCCIe008amb 3a8UCUMOCTIb
CONPOMUBTIEHUS MEMANTULECKUX NPOBOOHUKOG OM
memnepamypbi.

TIpusooumsv npumepvi c8epXnPOBOOHUKO8, NPUMEHEHUS]
CBEPXNPOBOOUMOCTNU. YMOUHAMb SPAHUY b
npumenumocmu 3akona Oma 6 cés3u ¢ cyujecmeosanuem
SABNIEHUSL CBEPXNPOBOOUMOCTIU.

[TepeuncisiTe OCHOBHBIE TTOJIOKEHUS TEOPUU
AJIEKTPOHHO-ABIPOYHON TIPOBOJUMOCTH
MOJTYTIPOBOTHUKOB.

[TpuBOAUTE MPUMEPBI YHCTHIX MOJIYIIPOBOJIHUKOB,
MOJTYIIPOBOTHUKOB C JIOHOPHBIMH U aKIIETITOPHBIMH
PUMECSIMH.

DKCnepuMeHmanbHo UCCcie008amb 3a8UCUMOCTb
CoOnpomueieHUst NOJYNPOBOOHUKOS8 O MeMnepamypul u
oceeweHHoCmu.

Obvsacuams meopuio npogooumocmu p-N-nepexooa.
Ilepeuucnsimv ocHogHble cgolicmaa p-N -nepexooa.
Ipumensims meopuro nPOBOOUMOCHU K ONUCAHUIO
pabomsi ouooa u mpansucmopa. IIpuBoUTh MpUMEPHI
MCIIOJIb30BaHUs TOMYTPOBOJHUKOBBIX TPUOOPOB.
[TepeuncasiTe ycIOBUS CYIIECTBOBAHUS HJIEKTPHUECKOTO
TOKa B BakyyMme. [[pUMeHsITh 3HaHHs O CTPOCHHUH
BEIIECTBA JUIS OTIMCAHUS SBJICHHS TEPMODJICKTPOHHOM
smuccuu. ONMUCHIBATh MPUHIIUT ICHCTBHSI BAKYYMHOTO
N0/, SJICKTPOHHO-TTy4€BOU TPYOKH.

[TpuBOAKUTE PUMEPHI UCTIOIH30BAHUS BAKYYMHBIX
puOOpOB.

OOBSICHIATh MEXaHU3M 00Pa30BaHUSI CBOOOTHBIX 3apPSIOB
B PacTBOpax M paciuiaBax dJIEKTPOJIHTOB.

OnuceIBaTh 3aBUCUIMOCTD COTPOTUBIICHUS IIEKTPOITUTOB
OT TeMIIepaTypsl. Teopemuuecku Ha OCHOBAHUU 3HAHULL
0 CmMpOoeHuU 8eujecmaa npeocKkasvbléams Xo0 npoyecca
anexmpoausa. Ilpusooums npumepbvi u 60CnpoOU3800UND
Qusuueckue IKCnepUMermol, NOOMBEEPHCOAroUUe
svlOeIeHUe Ha INeKmpooax euecmsa

APU NPOXOAHCOEHUU INEKMPUYECKO20 MOKA

yepes eKmpoaum. Ymounsamo

epanuyvl npumeHumocmu 3akona Oma 0Jisl ONUCAHUSL
NPOXO0HCOCHUS DTIEKMPULECKO20 MOKA




uepes 371eKMpoUMbL.
[TprMeHATH 3HaHUS O CTPOSHUH BELECTBA IS
OTIMCAHUS ABJICHUS JIEKTPOJIH3A.

Cocmaenams ypasnenue, onucvieaioujee 3aKoH
anekmponusa Papaoes, 0Jisi KOHKPEMHBIX CUMYAYULL.
Bviuucnsams, ucnonv3ya cocmaenennoe ypasHenue,
Heu36eCmHbvle 3HAYEHUs 6ETUYUH.

[TpuBOANTE MPUMEPHI UCTIOIB30BAHUS IEKTPOJIN3A.
OOBACHATH MEXaHU3M 00pa30BaHMsI CBOOOIHBIX 3apsI0B
B ra3ax.

[TpuMeHSTH 3HaHUS O CTPOCHUH BEILIECTBA /IS
OINUCAHUS ABJICHUHA CaMOCTOSATENILHOTO U
HECAMOCTOSITETILHOTO Pa3psiioB.

Pacrnio3HaBaTh, IPUBOAUTE IPUMEPHI, IEPEUUCTISTh
YCIIOBHS BOBHUKHOBEHUSI CAMOCTOSITEIILHOTO
HECAMOCTOSITEIILHOIO Ta30BBIX Pa3psiioB, pa3InYHbIX
THUIIOB T'a30BbIX Pa3psI0B.

[TpuBOANTE TPUMEPHI NCTIOIH30BAHMUS TA30BBIX
paspsI0B.

Ilepeuucnsams ocHogHble cgolicmea u obracmu
NpUMeHeHUsl NIA3Mbl.

Pabomams 6 nape, cpynne npu 6b1noineHuu
uccne008amenbCeKux pabom, npu ocywecmeneHuu
meopemuyeckux npeoCcKasaHull.

Haxonuts B nuteparype u MHTepHEeTe HH(bOpMALHIO 110
3amanHoi Teme. [lepepabaTriBaTh, aHATM3UPOBATH U
IPECTaBIATh HH(OPMALIMIO B COOTBETCTBUU C
MOCTaBJICHHBIMH 33/1aYaMH.

["'0TOBUTH Npe3eHTALUHU U COOOLIEHUS M0 U3YUYEHHBIM
TeMaM (BO3MOYKHBIE TEMBbI IIPEJICTABICHBI B YUEOHUKE)

11 kaacc (68 yacos, 2 yaca B HeJ1eJ110)
1. OCHOBBI 10
AIIEKTPOUHAMUKH
(mpogomxeHue)
1.1 | MaruurtHoe noje 5 JlaBaTh omnpeneneHue MOHATHII: MAaTHUTHOE TIOJIE,

WHIYKIUS MATHUTHOTO TIOJIsl, BUXPEBOE MOJIE, CUjla
Awmriepa, cuna JlopeHia, peppoMarHeTuk, JTOMeH,
temneparypa Kwopu, macnumnas nponuyaemocms
seulecmea.

JaBaTp onpeneneHue eqUHUIBI MTHAYKIIUA MarHUTHOTO
OJIs.

[TepeuncnaTb OCHOBHBIE CBOMCTBA MATHUTHOTO MOJISI.
N300paxaTh MArHUTHBIC JINHUU TTOCTOSTHHOTO MarHuTa,
MPSMOTO TPOBOJAHUKA C TOKOM, KaTYIIKH C TOKOM.
HabmroiaTe B3auMOACHCTBHE KATYIIKH C TOKOM U
MAarHuTa, MarHUTHOM CTPEIKH U MPOBOJIHUKA C TOKOM,
JIEWCTBME MArHUTHOTO TOJIS1 HA IBUKYIIIYIOCS
3apsHKEHHYIO YaCTHILY.

dopMynHpoBaTh 3aKOH AMIlepa, Ha3bIBaTh I'PAHUILIBI €TI0
MIPUMEHUMOCTH.

OnpenensaTsh HaNpaBJIeHUE TUHUN UHIYKIIUU




MarHUTHOTO TIOJIS C TIOMOIIBIO TTpaBMIIa OypaByurKa,
HaIpaBJIEHUE BEKTOPOB CUJIbI AMIiepa u cuiibl JlopeHna
C IOMOILBIO IIPABWIIA JIEBOU PYKH.

[TpumensTh 3aKkoH AMriiepa U GOpMYITy AJis BEIYUCICHUS
cubl JIopeHlia npy pelieHuy 3aau.

ObvscHaAmb npuHyun pabomol YUKIOMPOHA U MACC-
cnexmpozpagha.

[lepeunciaATh TUIIBI BEIECTB [0 MArHUTHBIM CBOKCTBAM,
HA3bIBaTh CBOWCTBA JMa-, Tapa- U peppoMarHeTUKOB.
N3mepsTs crily B3aMMOJIEHCTBHS KAaTyIIKU C TOKOM U
MarHuTa.

HUccreoosams maznumuvie ceovicmea mei,
U320MOGIEHHBIX U3 pA3HbIX Mamepuanos. Paborats B
rape NpHy BBIIOJTHEHUH NPAKTUYECKUX 3aJaHUH, B Iape U
TpYIIIE MPU PEIICHUH 3a/1a4.

Obvscuams npuHyun Oetcmeust
INEKMPOUIMEPUMENbHBIX NPUOOPOE, 2POMKO2080PUMEIISL
U 91eKMpoosUameis.

Haxomauts B nuteparype u MHTepHeTe nndopmaiuio o
BKJIazie Amriepa, JlopeHna B u3yueHue MarHuTHOTo
noJisi, pycckoro ¢gusuka CtoneroBa B HCCIEI0BaHUE
MarHUTHBIX CBOMCTB ()epPOMArHETHKOB, O IPUMECHECHUHN
3aKoHa AmInepa, IPakKTHYEeCKOM UCIOJIb30BaHUHU
JIEMCTBUSI MAarHUTHOTO TIOJISI HA ABMOKYITUHCS 3apsl, 00
YCKOPUTEIISIX 3E€MEHTAPHBIX YACTHULL, O BKIIAJE
POCCUICKUX YUEHBIX B CO3JIaHUE YCKOpUTENEH
AIIEMEHTAPHBIX YaCTHII, B TOM 4Hciie B O0beIMHEHHOM
WHCTUTYTE siiepHbIX uccnenoBanuit (OUSN) B r. [lyOue
U Ha azipoHHoM Kourtaiinepe B LIEPHe; 06
WCIIOJIH30BaHUU (DEPPOMArHETUKOB, O MArHUTHOM TI0JIE
3emuu.

['oTOBUTH Mpe3eHTAIMH U COOOIIEHUS 110 U3YYCHHBIM
TeMaM (BO3MOKHBIE TEMBI MTPE/ICTABIICHBI B YUCOHHKE).

1.2

3J'ICI(TpOMaF HHUTHAasA
HHIAYKIOUA

JlaBaTh ompeneneHue MOHATHIA: SBICHUE
AIIEKTPOMArHUTHON WHAYKIIMU, MAarHUTHBINA 1TOTOK, D/C
WHAYKIWH, UHAYKTUBHOCTH, caMonHayKIus, IJC
CaMOWHTyKITUH.

Pacnio3naBaTh, BOCIIPOU3BOIUTH, HAOMIOAATh SIBIICHHE
AJIEKTPOMArHUTHOW WHIYKIIMH, TTOKA3bIBATh MPUIHHHO-
CJIE/ICTBEHHBIE CBS3H MPHU HAOIIOICHUH SIBICHUS.
HaOmro1aTh 1 aHATU3UPOBATH IKCITIEPUMEHTEI,
JEMOHCTpHpYIoIIue mpasuio JleHna.

®opmynupoBarh npaBuiio Jlenna, 3akoH
AIIEKTPOMArHUTHOW WHIYKIINH, HA3bIBATh TPAHMIIBI €T0
MIPAUMEHUMOCTH.

HccnenoBath sIBICHUE DJIEKTPOMATHUTHOW WHIYKIIHH.
Ilepeuucnamo ycnosus, npu KOmopulx 603HUKAEM
UHOVKYUOHHBIU MOK 8 3aMKHYMOM KOHmMYype, Kamyuixe.
Onpedensimob posib JHcene3no20 cepOeHHuKd 8 Kamyuxe.
Hzo6paxcams epaghuuecku eneuinee u UHOYKYUOHHOE
MazHumHble nons. Onpedensimos HaANpagieHue




UHOVKYUOHHO20 MOKA 8 KOHKPEMHOU CUMYayuu.
OOBSICHITH BOSHUKHOBEHHE BUXPEBOT'0O AJIEKTPHUECKOTO
MOJISL ¥ DJIEKTPOMArHUTHOTO ToJisi. Onucsieams npoyecc
603HUKHO8eHUsL D/]C UHOYKYUU 8 OBUINCYUUXCS
NPOBOOHUKAX.

IIpeocmasnsaimo npunyun deticmeaus
9NEeKMPo2eHepamopa U 31eKmpoOUHAMU4eCcKo20
MUKpogoHma.

PaGorate B nape u rpyrie npy BbIIIOJHEHUU
MPAKTUYECKUX 3aJaHH, IUIAHUPOBATh SKCIIEPUMEHT.
[TepeuncnsaTs mpUMepbl HCTIOIB30BAHUS SIBIICHUS
AIIEKTPOMArHUTHOM WHIYKIIHH.

PacrioznaBaTh, BOCIIPOU3BOIUTH, HAOIIOIATh SBIICHHUE
CaMOMHYKIMH, IOKa3bIBaTh IPUUYUHHO-CJIEICTBEHHBIC
CBSI3M MPU HAOIOICHUH SIBIICHUSI.

DopMyaHpoBaTh 3aKOH CAMOWHIYKIIMH, HA3bIBATh
IPaHUIBI €0 TPUMEHUMOCTH.

[TpoBOAWTH aHAJIOTHIO MEXKTy CAMOMHIYKIIUEH 1
WHEPTHOCTHIO.

OnpenensiTh 3aBUCUMOCTh HHAYKTUBHOCTH KaTYIIKH OT
e€ UTMHBI U TUTOMIAIN BUTKOB.

OnpenensiTh B KOHKPETHOW CUTYaIlMH 3HAUCHUSI:
MarautHoro noroka, AC unnykuuu, 3C unoyxyuu 6
osudicyuuxcs nposoonuxax, IJIC caMOMHAYKIIUH,
UHAYKTUBHOCTD, YHEPIUI0 IJLeKMPOMACHUMHO20 NOJIAL.
Haxonuts B muteparype u UnTepHere nHpopmanuio oo
UCTOPUU OTKPBITUS SBJICHUS JIEKTPOMArHUTHON
WHIYKIIHH, O BKJIAJIC B U3yYEHUE ITOTO SIBIICHUS
poccuiickoro ¢usuka 3. X. Jlenua, o 6oproe ¢
MIPOSIBIICHUSIMU JIEKTPOMArHUTHON MHIYKITUU U €€
MCIOJIb30BAaHUU B MPOMBIIUIEHHOCTH. [ OTOBHUTH
MPE3CHTAIIMH U COOOIIEHUS 110 U3YICHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTABIICHBI B yUCOHHKE).

2. Komnebauns u Bomaer | 18
2.1 | Mexaunueckue 3 JlaBaTh ompeneneHue MOHATHIL: KoneOaHus,
KOJICOaHMS KoJyieOaTelIbHAs CUCTEMa, MEXaHHYECKHE KOJIeOaHus,

rapMOHHYECKHE KojiebaHus1, CBOOOIHbIE KoeOaHus,
3aTyxaromue KojeOaHus, BEIHYXICHHBIE KoJeOaHus,
PE30HAHC, CMEeIlleHHEe, aMILTUTY/Aa, IEPUO/], YacToTa,
coOcTBeHHas yacTora, (asa.

Ha3zbIBaTh yCI0BHsI BOSHUKHOBEHHSI KOJICOAHU.
[TpuBOANTE PUMEPHI KOJIEOATEITBHBIX CHCTEM.
OnuceIBaTh MOJICTH «IIPYKUHHBIA MasSTHHUK,
«MATeMaTUICCKUN MasITHUK.

[Tepeuncnars BUbI KOIEOATETHHOTO JBUKCHHS, UX
CBOMCTBA.

Pacnio3naBaTh, BOCIIPOU3BOIUTH, HAOMIOAATh
rapMOHHYECKHE KoyieOaHusi, CBOOOTHBIE KOJIeOaHus,
3aryxarolue KoieOaHusl, BRIHYKICHHbBIE KOJeOaHus,
pe30HaHC.

[lepeuncnars crnocoObl nosyuyeHus: CBOOOJHBIX U




BBIHY)KJICHHBIX MEXaHNUECKUX Kosebanuid. CocTaBIsATh
ypaBHEHHE MEXaHUYECKUX KOoIeOaHUH, 3aUChIBATh €T0
pemieHue. OnpenensiTs N0 YpaBHEHUIO KOJI€0aTeIbHOIO
JIBYDKEHUS TTapaMeTpbl KoJaeOaHMi.

[TpencraBisaTh rpadu4ecku 3aBUCUMOCTh CMEIICHUS,
CKOpPOCTHU M YCKOPEHHS OT BPEMEHU NPH KOJeOaHUIX
MaTeMaTHYECKOT0 U MPY>KUHHOTO MasTHUKOB.
OnpenensaTs 110 rpaduKy XapakTepUCTUKU KoJaeOaHH:
aMILTUTYAY, IEPUOJI U YACTOTY.

H3zo0pasicams epaguuecku 3a8UCUMOCMb AMAIUMYObL
BBIHYIHCOCHHBIX KOJIEOAHUL OM YaACmMOmbl
sbIHYdHCOqIowjeli Cunvl. Ananuzupoeams usmMeHenue
0aHHO20 2paguka npu usMeHeHUuYu MpeHUus 8 cCucmeme.
BBIUuCIIATE B KOHKPETHBIX CUTYalUAX 3HAUCHUSI
nepuo/ia KojaeOaHui MaTeMaTHYeCKOTO UITH
HPY>KUHHOTO MasiTHUKA, SHEPTUU MasTHUKA.
OOBSICHATH NPEBpALLEHUS SHEPTUU ITPU KOJICOAHUAX
MaTeMaTHYECKOT0 MasiTHUKA U TPy3a Ha MPYKHUHE.
Hccneoosams 3asucumocmos nepuoda Koarebanuil
MAMeMamuyecKko20 MasmHuKa om e2o OJUHbL, MACCbL U
amnaumyovl Konebanuti. Mcciedosamsv 3a8ucumocms
nepuooa Konebanuu 2py3a Ha NPyicune om Maccyl 2py3a
U HCECMKOCMU NPYICUHBI.

PaboTatp B mape u rpyIie npu pemeHnn 3a1ad 1
BBINOJIHEHUH MIPAKTUYECKUX 3a/1aHUM, UCCIIeI0BaHUM,
TUTAHUPOBATh SKCIEPUMEHT. BecTn AucKyccHio Ha TeMy
«Ponb pe3oHaHca B TEXHUKE U OBITY».

Haxoauts B nuteparype u MHTepHeTe nudopmanuio 06
UCMOJIb30BAaHUU MEXaHUYECKUX KoJiebaHuil B mprbopax
Te0JIOrOpa3BeIKH, Yacax, Kauelsx, JPYruX yCTPOHCTBaXx,
00 HMCII0JIb30BaHUH B TEXHUKE M MY3bIKE PE30HAHCA U O
060pr0Oe C HUM.

["'0TOBUTH NMpe3eHTALUU U COOOLIEHNS M0 U3YUYEHHBIM
TeMaM (BO3MOYKHBIE TEMBI ITPE/ICTABICHBI B YUEOHHKE).
Pemats 3anaun. KonTponauposate pemieHue 3aaa4y
CaMHM U JIPYTUMH yYaITUMHCS.

2.2

DNIeKTpOMarHuTHHIE
KoseOaHus

JlaBaTh ompeeicHIe MOHATHI: JICKTPOMarHUTHEIC
Kose0aHusl, KoJedaTeNnbHbIi KOHTYpP, CBOOOTHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUsI, a8moKoieOanus,
aemokonebamenvbHas cucmema, BRIHYKICHHBIS
AJIEKTPOMArHUTHBIC KOJIEOAHUs, TIepEMEHHBIN
AIIEKTPUYECKUH TOK, aKTUBHOE

COIIPOTHBIICHUE, UHOVKMUBHOE CONPOMUBILEHUE,
EMKOCMHOe conpomusieHue, NoJHoe CONPOMuUBIeHUe
yenu nepemenHo20 mokda, JeUCTBYIOIICE 3HAUCHUE CHITBI
TOKa, IEUCTBYIOIIECe 3HAUCHUE HATIPSKCHHS,
Tpanchopmatop, kKodhdureHT Tpanchopmalum.
H300paxath cxemMy KojaebaTeabHOro KOHTYpa U
OTMCHIBATH TIPHUHITUIT €70 PA0OTHI.

Pacnio3naBaTh, BOCIIPOU3BOIUTH, HAOIIOIaTh CBOOOHBIE
AJICKTPOMATrHUTHBIE KOJICOAHMUS, 8bIHYHCOCHHbLE




NEKMPOMASHUMHbLE KOLeOAHUsl, Pe30HAHC 6 Yenu
nepemMeHH020 MOoKd.

AHaIM3UpOBaTh MPEBPAIICHUS SHEPTUU B
K0J1e0aTeIbHOM KOHTYpE MPH 3JIEKTPOMArHUTHBIX
KOJIeOaHUsX.

[IpencraBisaTh B BUae rpadKOB 3aBUCUMOCTh
AIIEKTPUYECKOTO 3apsi/Ia, CUITBI TOKA M HAMIPSKCHHS OT
BPEMEHHU IIPU CBOOOIHBIX AJIEKTPOMATHUTHBIX
Kosiebanusx. OnpenensTs o rpaduky KoiaeOaHui
XapaKTePUCTUKU: aMILUIUTYy, IEPHUOJ U YACTOTY.
1Iposooums ananocuio mexncoy MexaHuieckumu u
INeKMPOMALHUMHBIMU KOJIeOAHUAMU.

3anuceBaTh popmyny TomcoHa. Beraucists ¢
nomouibio popMyiiel ToMCOHA EPUOJ U YACTOTY
CBOOOIHBIX JICKTPOMATHUTHBIX KOJICOaHUH.
OnpenensTh Nepuoi, 4aCTOTy, aMILTUTYy KojeOaHul B
KOHKPETHBIX CUTYyalusix. Mcciedosams
INEKMPOMASHUMHbBLE KONEOAHUs.

Ilepeuucnams ceoticmea asmorxoniedanull,
aemokonebamenvrou cucmemul. 1lpueooums npumepuol
AB8MOKOIeOAMENbHBIX CUCTEM, UCNOIb308AHUS
aemoKoe6anui.

OOBSICHITH PUHIIUI MTOJYYESHUSI IEPEMEHHOT0 TOKa,
YCTPOMCTBO TeHEpaTopa MEePEeMEHHOTO TOKaA.

Ha3zbiBaTh 0COOEHHOCTH MEPEMEHHOTO AJIEKTPUIECKOTO
TOKa Ha y9acTKe IeTH C PEe3UCTOPOM.

Has3zvieams ocobennocmu nepemennHo2o 31eKmpuieckozo
MOKA Ha y4acmke yenu ¢ KOHOEHCAMOpPOM.

Has3zvieams ocobennocmu nepemenHo2o 31eKmpuiecko2o
MOKA HA yuacmKe Yyenu ¢ KamywKou uHOYKmMueHOCmu.
3anuceBaTh 3aK0H OMa IS IeTH IEPEMEHHOT0 TOKa.
HaxoauTh 3Ha4eHUs CHITBI TOKA, HAPSDKEHUS,
AKTUBHOTO CONPOTUBIIEHUS, UHOYKINUBHO20
conpomugnenus, EMKOCMHO20 CONPOMUBLEHUS, NOJIHO20
conpomugenus ey IEPEeMEHHOT0 TOKa B KOHKPETHBIX
CUTYaIUsX.

BbruncnsaTs 3HaU€HUS] MOIIIHOCTH, BBIACTSIONIEICS B
[[ENU IIEPEMEHHOTO TOKA, ISHCTBYIOIINE 3HAUYCHUS TOKA
U HaTPSDKEHUS.

Has3zvieamo ycnosus 603HUKHOBEHUS pe30HAHCA 8 Yenu
nepemeHH020 MoKa.

OrnuceBaTh yCTPONUCTBO, TPUHIUN ACHCTBUA U
prUMeHeHue Tpanchopmaropa.

Buiuucniamov xoa¢ppuyuenm mpancghopmayuu 6
KOHKDEMHBIX CUMYAYUSX.

Haxonuts B nutepatype u aTepHeTe nHbOpMaIHio 0
MOJTyYEHUH, TIepeiaue 1 UCIIOIb30BAaHUH TTEPEMEHHOTO
TOKa, 00 HCTOPHUH CO3JaHUS U TPUMECHCHUN
TpaHc(hOPMATOPOB, UCHOILIOBAHUU PE3OHAHCA 8 Yenu
nepemeHH020 moka u o bopvbbe ¢ HuM, ycuexax u
mpo0iieMax 3IEKTPOIHEPTETHKH.

Cocmasnsams cxemol npeoopasosanus snepauu Ha TOI] u




I'DC, a makoice cxemy nepedadu u nompedieHus
9/IeKmpodHepeuU, Ha3bIBaTh OCHOBHBIX ITOTPEOUTENCH
AIIEKTPOIHEPTUU. [lepeuucisims npuyunbl NOmepsb
SHepaUU U BO3MONCHOCTIU 0151 NOBGLIUUCHUSL
aghghexmusrnocmu eé€ ucnonb308anusl.

BecTu qucKkyccuio o 1osib3e U Bpelie dJICKTPOCTAHIIHIMA,
apryMEHTHPOBATh CBOIO MO3UIUIO, YMETh BHICIYIIINBATh
MHEHHE JIPYTHX YYaCTHUKOB.

['OTOBUTH MPE3EHTAIMH U COOOIICHHUS TT0 U3yYCHHBIM
TeMaM (BO3MOJKHBIE TEMbI MPECTABICHBI B YYCOHUKE).

Mexanuueckue 3 JaBaTh omnpeneneHue MOHATHI: MeXaHU4ecKas BOJIHA,
BOJIHBI norepeyHast BOJIHA, MPOJI0JIbHAS BOJIHA, CKOPOCTh
BOJIHBI, JIYTMHA BOJIHBI, ()a3a BOJIHBI, NIOCKAS BOJIHA,
B0JIHOBAS1 NOBEPXHOCMb, (PPOHM B0IHYL, VY, 3BYKOBAs
BOJIHA, TPOMKOCTb 3BYKa, BHICOTA TOHA, TEMOD,
OTpaKeHHE, IPEIOMIICHHUE, TIOTJIONICHHE,
uHTepdepeHIus, oupparyus,

noaspU3ayUs MEXaHUIECKUX BOJIH, KOTEPEHTHBIE
MCTOYHUKH, CTOSYas BOJIHA, aKYCTUYECKHUIl pe30HaHC,
TUIOCKOTIOJISIPU30BaHHAas! BOJIHA.

[lepeuncnarb CBONCTBA MEXaHUYECKUX BOJIH.
Pacno3naBaTh, BOCIIPOU3BOAUTH, HAOIIOJATh
MEXaHUYECKUE BOJIHBI, TOTIEPEYHBIC BOJTHBI,
IIPOJIOJIbHBIC BOJIHBI, OTPAXXEHUE, IPEIOMIICHHE,
MOTJIONICHKE, UHTeP(DEPEHIINIO, Oudpaxyuro u
nospusayuio MEXaHMIecKux BosiH. HaszpiBath
XapaKTePUCTHKHU BOJH: CKOPOCTbh, YACTOTA, JITHHA
BOJIHBI, pa3HOCTh (Pa3. OnpeaensiTe B KOHKPETHBIX
CUTYaIlUSIX CKOPOCTH, YaCTOTHI, ATUHBI BOJIHBI, PA3HOCTH
¢a3 BoOJH.

3anucvieamov u cocmagniams 8 KOHKPEMHBIX CUMYAYUSIX
VpasHenue 2apMOHUYECKoU be2yujeli 60IHbL.

Haxonauts B muteparype u MHTepHETE MH(DOpMALIHIO O
BO30YXJIEHUH, TIepe/iade U UCIOIb30BaHUH 3BYKOBBIX
BOJTH, 00 MCTIOJIH30BAHNH PE30HAHCA 3BYKOBBIX BOJIH B
MY3BIKE U TEXHHKE.

BecTr qucKyccHIO O TI0JIb3€ U BpeJle BO3ICHCTBUS Ha
YeN0BEeKa 3BYKOBBIX BOJIH, apTyMEHTUPOBATH CBOIO
MO3UIUIO, YMETh BBICTYIINBATH MHEHHUE IPYTHX
Y4aCTHUKOB.

['0TOBUTH Mpe3eHTANN U COOOIICHHUS TIO N3YYSHHBIM
TeMaM (BO3MOXKHbIE TeMbI IPECTABICHbI B YUeOHHUKE).

DJeKTpoMarHuTHeIe | 6 JlaBaTp onpeneneHne MOHATUN: 3JIEKTPOMarHuTHOE
BOJIHBI I10JI€, BUXPEBOE JIEKTPUUECKOE T0JIE,
AJIEKTPOMATrHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, IJTMHA
BOJIHBI, (ha3a BOJIHBI, BOJIHOBAsI TOBEPXHOCTb, PPOHT
BOJIHBI, J1yY, INIOTHOCTb MOTOKA U3JIy4€HUS, TOUCUHBIN
HCTOYHMK U3IIyYEHHUs], OTPAKEHUE, IIPETIOMIICHHUE,
norjouieHue, nuTepdepeHus, tudpaxuus,
MTONEPEYHOCTD, NOJIIPU3ALHNS JIEKTPOMAarHUTHBIX BOJIH,




PaauOCBS3b, PAIUOJIOKALINS, AMILIATYTHAS MOTYJISIINS,
netektupoBanue. OObSACHATH B3aUMOCBSI3b TEPEMEHHBIX
AIEKTPUYECKOTO U MAarHUTHOTO MoJel. PucoBaTte cxemy
pacnpocTpaHeHHs JIEKTPOMAarHUTHON BOJIHBL.
IlepeunciiATh CBOMCTBA U XapaKTEPUCTUKHU
AIIEKTPOMArHUTHBIX BOJIH.

Obvacuams npoyeccol 8 OMKPLIMOM KO1eOameabHOM
KOHmMYype, NPUHYUN U3LYYeHUs U pecucmpayuu
INEKMPOMASHUMHBIX BO.IH.

Pacnio3naBaTh, HA0IIOAATH ANEKTPOMArHUTHBIE BOJIHBI,
U3Jy4YeHue, MPUEM, OTPAXKEHHE, TIPEIOMIICHHE,
norjouieHue, nHTepdepeHuto, 1udpakuuio u
MOJIIPU3AIUIO AIEKTPOMATHUTHBIX BOJIH.

BbrancnsaTh B KOHKPETHBIX CUTYalUAX 3HAYCHUS
XapaKTePUCTHK BOJIH: CKOPOCTH, YaCTOTHI, JITUHBI
BOJIHBI, pa3HOCTH (a3, 2n1youHy paouoiokayuu.
Cpasnueamv mexanuveckue u 91eKmMpoMacHUMHbLE
80JIHbI.

ObvscHAmMb NPUHYUNDBL PAOUOCEAZU U MENEBUOCHUS.
O0vACHAMb NPUHYUNBL OCYUECENEeHUS NPOYECCO8
Mooynayuu u oemekmuposanusi. M3obpasicams
NPUHYUNUATbHBLE CXEMbl PAOUONEPEOamYUKa U
paouonpuémuuka. Ocyuecmsnams paouonepeoady u
paouonpuém. OOvACHAMb NPUHYUNBL Nepeoaiu
us0bpadicenuss meienepeoamyukom U NPUHYUNbL NPUEMA
U3006padicenss menesu3opoM.

HccnenoBaTh CBOKWCTBA 3JIEKTPOMATHUTHBIX BOJIH C
MOMOIIEI0 MOOMIIbHOTO Tenedona. Ha3pBaTh n
OTHCHIBATH COBPEMEHHBIE CPEJICTBA CBSI3U.

Boinensats ponb A.C. [lonoBa B u3yuenuu
AIIEKTPOMATrHUTHBIX BOJIH U CO3JIaHUU PATUOCBSI3H.
OTHOCHTBCS C YBOKEHUEM K YUEHBIM U UX OTKPBITHSIM.
OOG0CHOBBIBATH B&KHOCTh OTKPBITUS NIEKTPOMATHUTHBIX
BOJIH JUTSl Pa3BUTHS HAYKH.

Haxonauts B muteparype u MaTepHeTe nHdopmaiuio,
MO3BOJISIONIYIO OTBETUTH HA MTOCTABJICHHBIE BOIIPOCHI IO
TeMe.

Paborats B mape u TpyIie Npu pemeHu  3a1a4d 1
BBITIOJTHEHUH MPAKTUYECKUX 3alaHuil. Haxooums @
numepamype u Mnmepneme ungopmayuio o
6030)oicOenul, nepeoaye U UCNOIb308AHUU
INEKMPOMACHUMHBIX 80.IH, 00 onvimax I epya u ux
3HAYEHUU.

BecTn quicKyccHro o ToIb3e B Bpelle HCIOb30BaHHS
YeJIOBEKOM JIEKTPOMArHUTHBIX BOJH, apTYMEHTHPOBATh
CBOIO TIO3UIIHIO, YMETh BBICITYIIIMBATH MHCHHE JPYTHUX
Y4aCTHUKOB. [ OTOBUTH MPE3EHTAIINU U COOOIIEHUS TI0
W3YYCHHBIM TeMaM (BO3MOJKHBIE TEMBI IPECTABIICHBI B
yueOHUKe).

OnTuka
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CBETOBBIE BOJIHBEI.

11

JlaBaTh onpeneneHue MOHITUI: CBET, TEOMETPUYECKAS




I'eomerpuyeckas u
BOJIHOBAs ONTHKA

OITHKA, CBETOBOM JIy4, CKOPOCTb CBETA, OTPAKEHUE
CBETa, IPEJIOMJICHUE CBETA, ITOJIHOE OTPAKEHUE CBETA,
yroJi NaJeHusl, yroJl OTPAXKEHUsI, YTOJI IIPETOMIICHUS,
OTHOCHTEJIbHBIN NTOKA3aTelb IPEIOMIICHUS,
a0COJIOTHBIN NTOKAa3aTeNb [IPEIOMIICHNUS, JIMH3A,
dokycHOE

paccTosiHUE JINH3bI, ONITUYECKAs CUJIa JIMH3bI, IUCIIEPCUS]
cBeTa, UHTepdepeHns cBeTa, udpakuus cBeTa,
TU(pPaKIMOHHAS PEHIETKa, MOIIPU3aIHs CBETa,
€CTECTBEHHBIN CBET, INIOCKOIOISPU30BAHHBIN CBET.
OnuceIBaTh METOJIbI U3MEPEHUSI CKOPOCTH CBETA.
[lepeuncnaTh cBOMCTBA CBETOBBIX BOJIH.
Pacrnio3naBaTh, BOCIIPOU3BOANTD, HAOIIOIATh
pacnpocTpaHEHUE CBETOBBIX BOJIH, OTPaKEHUE,
IIPEJIOMIIEHUE, TIOTJIOIIEHHE, JUCIIEPCHIO,
uHTepdepeHIuo, TMpPaKIno U MOIIPUIALUIO
CBETOBBIX BOJIH.

@opMyIUpOBATH NPUHLHUII [ FOUTeHCa, 3aKOHBI
OTPa)KE€HHUS U MPEIOMIICHUS CBETA, IPAHMIIBI UX
IPUMEHUMOCTH.

Crpouts X0[ Jiyya B IUIOCKOIIApaIEIbHON IUIACTUHE,
TPEYrOJIbHOU IIPU3ME, IIOBOPOTHOM IIPU3ME,
o0opaumnBarouieil npu3Me, TOHKOH JIMH3E.

Crtpoutb nzobpaxeHue rnpeaMera B INIOCKOM 3epKajie, B
TOHKOM JIMH3E.

[lepeuuncnarb BUJbI IUH3, UX OCHOBHbIE
XapaKTEPUCTUKU — ONTUYECKUM LEHTP, II1aBHas
onTHYeCKas 0cbh, (HOKYC, ONTHUECKAS CUJIa.
OnpenensaTs B KOHKPETHOW CUTYallMX 3HAYEHUS yIila
MaJICHUs, yIiia OTPaKeHUs, YIJIa IPEJIOMIICHHS],
OTHOCHUTEJIBHOTO TIOKA3aTellsl MPEIOMIIEHUS,
a0COTIOTHOTO MTOKa3aTessl MPEIOMIIEHHSI, CKOPOCTH
CBeTa B cpejie, (POKYCHOTO PacCTOSHUS, ONTHYECKON
CHWJIBI JINH3bI, YBEIMUEHUS JIMH3BI, IEpHUO/Ia
TU(PPaKIIMOHHOM

PEIIETKH, TTOJIOKEHUS UHTEP(HEPEHIIMOHHBIX U
JU(PPaKIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB.
3anuchBaTh GOPMYy TOHKOH JIMH3bI, pACCUNTHIBAThH B
KOHKPETHBIX CUTYalUsIX C €€ MOMOLIbIO0 HEU3BECTHBIE
BEJIMYMHBI.

OOBACHATH MPUHLUI KOPPEKLIUHU 3PEHUS C TOMOIIBIO
OYKOB.

OKCHEPUMEHTAJILHO OIPENENSTh 1I0Ka3aTelb
MIpeIOMIIEHUS Cpelibl, (POKYCHOE PaCcCTOSIHUE
cobuparoliel u pacceusarouyeti TMH3, IITUHY CBETOBON
BOJIHBI C TOMOIIBIO AU(PPAKIIHOHHOM

PELIETKH, OyeHUusams UHGOPMAYUOHHYIO EMKOCMb
komnaxm-oucka (CD).

Ilepeuucnams obracmu npumeneHuss unmeppepenyuu
ceema, ougparyuu ceema, noIAPUIAYUU C8ema.
HccnenoBaTh 3aBUCMMOCTD yIJla MIPEIIOMIIEHUS OT yria
NaJIeHHsI, 3aBUCUMOCTb PACCTOSIHUSI OT JIMH3BI /10




M300paXeHUs OT PACCTOSIHUS OT JIMH3BI JI0 MPEAMETA.
[IpoBepsTh TUIOTE3BI: YTOI MPETOMIIEHUS TIPSIMO
IIPONOPLUMOHAIICH YIIly MAJCHHUS, NPU NAOMHOM
CIIOJHCEHUU 08YX IUH3 ONMUYECKUe CULbL CKAAObLBAIOMCAL.
KoHcTpynpoBaTh MOJIeNIN TENECKOTA H/HITH
MHUKPOCKOIIA.

PaGorate B nape u rpyriie nIpy BbIIIOJHEHUU
MPaKTUYECKUX 3a/IaHUM, BBIJIBUKEHUU TUIIOTE3,
pa3paboTKe METOJOB IIPOBEPKU TMIIOTES.
IInanuposamsv desmenbHOCMb NO GbLINOIHEHUIO U
BbINOIHAMb UCCAEO08AHUSL 3ABUCUMOCTIU MENHCOY
QusuueckumMu @erUYUHAMU, IKCHEPUMEHMATILHYIO
npoeepKy Unomesbwi.

Haxoauts B nuteparype u MHrepHete nndopmaiuio o
ouorpadusax M. Hetotona, X. I'toiirenca, T. FOnra, O.
Openenst, 00 UX HaAy4YHBIX paboOTaxX, 0 3HAUEHUU HX
paboT JyIsi COBpEMEHHON HAYKHU.

Bricka3biBaTh CBOE MHEHHE O 3HAUYEHUU HAYIHBIX
OTKPBITHI 1 padot 1o ontuke . HeroToHa, X.
I'toiirenca, T. FOura, O. ®penens. Bocnpunumars,
aHAIM3UPOBATh, IepepadaThIBATh U MPEIbSIBISTH
MH(OpPMAIIKIO B COOTBETCTBHH C IMOCTABICHHBIMU
3a/layaMu.

BoiaensiTe OCHOBHBIE TTOJIOKEHUSI KOPITYCKYIIPHON U
BOJIHOBOI Teopuii cBeTa. Y4acTBOBATh B 00CYKIEHUU
ATUX TEOPUI U COBPEMEHHBIX B3TJISIZIOB HA MPUPOITY
CBeTa.

Ykazvieamo epanuysl npumenumocmu ceomempuyueckou
ONMUKU.

['oTOBUTH Mpe3eHTAIMH U COOOIIEHUS 110 U3YYCHHBIM
TeMaM (BO3MOKHBIE TEMBI MIPE/ICTABIICHBI B YUCOHHKE).

3.2

N3nyuenne n
CIIEKTPBI

JlaBathb ompeenieHre MOHATUN: TeTJIOBOE U3TyYeHHUe,
ANEKTPOJIFOMUHECIIEHIUS, KATOAOIIOMUHECIEHIINS,
XEMUITIOMUHECIICHIHS,

(OTONIOMUHECHICHIIUS, CHIOUHOU CHEKMP, TUHeUYambiii
CNneKmp, noJl0Camuvlil CNeKmp, CHeKmp nO2N0UjeHUsl,
CNeKmMpanvbHulll AHATU3.

[lepeuncnatb BUABI CIEKTPOB.

Pacnio3naBatsk, 6ocnpouszeooums, HaOMOAATH CIIOIIHOM
CIIEKTp, JIMHENYATBIN CIIEKTP, MOJIOCATHIN CIIEKTD,
CIIEKTP M3JIYYCHHS U TIOTJIOMIEHUS.

H3006pascamsb, 00bACHAMb U AHATUIUPOBAML KPUBYIO
3asucumocmu pacnpeoeneHus IHepeUU 8 CneKmpe
abconomuo YuépHozo meda.

[Tepeuncnarh BUABI AIEKTPOMATHUTHBIX U3TYyYSHUH, UX
MCTOYHMKH, CBOMCTBA, NpuMeHeHue. Mcnonb3oBaTh
IIKaJTy SJIEKTPOMArHUTHBIX BOJIH. CpaBHUBATh CBOWCTBA
AJIEKTPOMArHUTHBIX BOJIH Pa3HbIX JIMANa30HOB.

OCHOBEI
CIICIMATIbHON TEOPUH




OTHOCHUTCIIBHOCTHU

4.1

OcHoBBI
CIIELUAIILHON TEOpUHU
OTHOCUTEIIBHOCTH
(CTO)

JlaBaThb ompeeneHre MOHATHNA: COOBITHE, TTOCTYJIAT,
coOCTBEHHAas MHEpLMaIbHAsl CHCTEMA OTCUETA,
coOCTBEHHOE BpeMsi, COOCTBEHHAs JIJIMHA TeJia, Macca
MIOKOS1, HHBAPHAHT, SHEPT U ITOKOS.

ObvscHAMb NPOMUBOPEYUsL MEeNHCOY KNACCULECKOL
MexaHuKou u snekmpoounamuxou Makceenna u
npuyunwvl nosenenusi CTO.

®opmynuposats nocrynaatsl CTO.

®opmynupoBaTh BIBOJIBI U3 noctyinaTtoB CTO u
00BACHAMb PENAMUBUCCKUE IPDeKmbl COKpaUyeHUs.
pasmepos mena u 3amMedleHUsl BDeMEHU MeHCOY 08YMs
COOLIMUAMU C MOYKU 3PEHUSL OBUNCYUWEUCS CUCTEMb]
omcuéma. AHaIU3UPOBaTh GOPMYITY PEIATUBUCTCKOTO
3aKOHA CJI0KEHHS CKOPOCTEH.

1Iposooumsv mulcenHvie FKCnepumMenmsl,
noomeeparcoarouue nocmynamol CTO u ux creocmeusi.
Haxooums 6 konkpemHoti cumyayuu 3Ha4enus
ckopocmeti men 6 CTO, unmepeanog epemenu mexncoy
coobImuAMY, OTUHY mela, IHeP2Ulo NOKOS 4acmuybl,
NOJHYIO SHEP2UIO YACUYbL, PENAMUBUCTICKUL UMNYTIbC
yacmuybl.

3anuchIBaTh BBIPAXKEHUE I SHEPTUU MOKOS U NOIHOU
9Hepeuy YacTHII.

W3naraTh CyTh IPUHIUIIA COOTBETCTBUSI.

Haxomauts B nuteparype u MHTepHeTe nndopmaiuio o
Teopuu 3pupa, 00 IKCIEPUMEHTaX, KOTOPbIE IPUBEIIU K
coznanuto CTO, 06 OTHOCUTEIBHOCTH PAacCTOSHUMN U
IIPOMEXKYTKOB BpeMEHH, 0 Ouorpapuu A. DHHIITEHHA.
BrickasbiBaTh cB0oé MHeHMe 0 3HaueHnu CTO mig
COBPEMEHHOM HayKH.

["'0TOBUTH NMpe3eHTALUU U COOOLIEHUS M0 U3YUYEHHBIM
TeMaM (BO3MOYKHBIE TEMBI ITPE/ICTABJICHBI B YUEOHHKE).

KBanToBas ¢usuka
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CBeTOBBIE KBAHTEI

JaBaTh omnpeneneHue NoHATHI: PoTodPPeKT, KBaHT, TOK
HACBIILIEHUS, 3a/IepXKUBAOILee HAapsKeHHe, paboTa
BBIX0/1a, KpacHas rpanuiia porodrddexra.
Dopmynuposams npeomem u 3a0a4u KEAHMOBOL
Qusuxu.

PacniozHaBath, Habm0aTh siBJIeHUE GoTodhdeKTa.
OnwuceiBath onbITHl CTONIETOBA.

dopmynupoBath runote3y [lnanka o kBaHTax, 3aKOHbBI
dboTtorddekra.

AHanm3upoBaTh 3aKOHbI hoTorPdeKTa.

3anmuchIBaTh M COCTABIISITh B KOHKPETHBIX CUTYAITHSIX
ypaBHeHHe DiHIITeHa 111 hoTo3(dexTa 1 HaXOAUTH C
€ro MOMOIIBI0 HEU3BECTHHIC BEJTHUUHBI.

BBIUUCIIATE B KOHKPETHBIX CUTYalUAX 3HAUCHHS
MaKCUMaJIbHOW KHHETUYECKON SHEPTUN
(OTO3EKTPOHOB, CKOPOCTH (POTORIEKTPOHOB, PAOOTHI
BBIX0/1a, 3aIAPAIOIIETO HAPSHKEHHS, YACTOTHI U JITHHBI
BOJIHBI, COOTBETCTBYIOUINX KPACHOM I'paHHIIe




dororddexra.

[TpuBOoaMTHE IPUMEPHI UCTIONIb30BaHUS (poTod(deKTa.
OOBACHATH CYyTh KOPITYCKYJISIPHO-BOJTHOBOT'O Tyallu3Ma.
OnuceiBath onbITH JIebeneBa no n3MepeHuIo AaBlIeHus
CBeTa U ONbIThl BaBuiioBa 1o onTuke.

Onucvieams onvimel no OUGpPaxyuu 31eKmpoHos.
@opMyJIMPOBATH COOTHOLIEHUE HEOIPEAEIEHHOCTEN
I'eitzenOepra u OOBSICHATH €r0 CYTh.

Haxonuts B nmuteparype u MHTepHeTe nHpOpMAILHUIO 0
paborax CroneroBa, JIebeneBa, BaBunosa, I[1ianka,
Komnmona, oe bpotuins.

Bo1aensite posib pocCUNUCKHUX YYEHBIX B HCCIEA0BAHUN
CBOMCTB CBETA.

[TpuBOIUTH MpUMEPHI OMOIOTHYECKOT0 M XUMUYECKOTO
JCUCTBHUS CBETA.

["'0TOBUTH MpE3eHTAIHN U COOOIICHHUS M0 U3YYSHHBIM
TeMaM (BO3MOYKHBIE TEMBI [IPE/ICTABIECHBI B YUEOHUKE).

5.2

AtomHas pusuka

[laBaTh onpeaeneHne MOHATHI: aTOMHOE SAJIpO,
SHEPreTUYECKUl YPOBEHb, SJHEPTUs

WOHU3ALIMN, CNOHMAHHOE U3NLy4eHue ceemad,
BbIHYIHCOEHHOE U3NYYeHUe C8emd.

OmnuceiBath onbITHl Pe3epdopra.

OnuceiBaTh U CpaBHUBATh MOJIETU aToMa ToMcoHa 1
Peszepdopna.

PaccmarpuBars, uccineqoBaTh U ONKMCHIBATH JINHEUUYAThIE
CIIEKTpBI.

dopmynMpoBaTh KBAHTOBBIE OCTYJIATHI bopa.
OOBsICHATD TUHEHYATBIEC CIIEKTPHI aTOMa BOJIOPOIa Ha
OCHOBE KBAaHTOBBIX I0CTYJIaTOB bopa.

PaccunTeiBaTh B KOHKPETHOW CUTYallMU YaCTOTY U
JUIMHY BOJIHBI UCITyCKaeMOro ()oTOHa Ipu Mepexoie
aToMa U3 OJHOT'O CTAallMOHAPHOT'O COCTOSIHUSA B IPYToe€,
SHEPrUI0 HOHU3ALMH aTOMA, 8bIYUCTAMb SHAYEHUS]
Paouycos cmayuoOHapHblix opoum 31eKmpoHo8 8 amome.
Onucvieams ycmpoucmeo u 00bACHAMb NPUHYUN
oelicmausl 1a3epos.

Haxonute B tuteparype u MHTEpHETE CBEICHUS O
(akTax, MOATBEPKIAIOIIUX CI0XKHOE CTPOCHHUE aTOMa, O
paboTax yu€HBIX IO CO3JaHMIO MOJIEIIN CTPOCHUS
aToOMa, NOJYYEHUIO BLIHYHCOEHHO20 UTYUEHUs, O
IIPUMEHEHNH J1a3€pOB B HAyKe, MEIUIIMHE,
MPOMBIIIJICHHOCTH, OBITY.

BeIIensaTe poinb pOCCUNCKUX YUYEHBIX B CO3JaHUU U
UCIIOJIb30BAaHUH JIa3€POB.

["'0TOBUTH Mpe3eHTAIMH U COOOIIEHHUS M0 U3YYEHHBIM
TeMaM (BO3MOXKHbIE TEMbI IPECTABICHBI B YUeOHHUKE).

5.3

duznka aTOMHOTO
anpa

JlaBatb omnpeeneHus NOHATHI: MacCOBOE YHCIIO,
HYKJIOHBI, SIZIEPHBIE CUJIBI, BUPM)ATbHbIE
yacmuywl, 1eGEKT Macc, JHEPrus CBsI3M, ylelbHas
HHEPrusl CBSI3U aTOMHBIX SJIED,




PaluOaKTUBHOCTh, AKMUBHOCMb PAOUOAKINUBHO20
sewjecmaa, NEPUOJ MONTypaciaja, UCKyCCTBEHHAs
PaMOaKTUBHOCTb, SJICPHBIC PEAKIIUU, JHEPTCTUUSCKUI
BBIXOJI SJIEPHON peaKInu, LenHas siiepHas peakuus,
KOX(P(UIIMEHT pa3MHOXKCHHSI HSUTPOHOB, KPUTHYIECCKAs
Macca, peaKTOpbI-pPa3MHOKUTEIH, TEPMOsTICpHast
peaxius.

CpaBHUBATH CBOMCTBA MPOTOHA U HEUTPOHA.
OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJICTH SI/Ipa.
OnpenensTh COCTaB sA€P PA3IUYHBIX JIEMEHTOB C
noMoIkio Tabiuibsl Menneneesa. M300paxars U 4uTaTh
CXEMBbI aTOMOB.

CpaBHUBATH CHITY 3JICKTPHUYECKOTO OTTATKUBAHUS
IIPOTOHOB U CHITY CBSI3U HYKJIOHOB B sape. [lepeuucnamo
u onucwvleams ceoticmea sadeprvix cui. O0vACHAMY
O0OMEHHYI0 MOOelb 83AUMOOCIICINBUS.

Beraucnsats nedekT Mace, JHEPTHIO CBSI3U U YACIBHYIO
SHEPTHUIO CBS3M KOHKPETHBIX aTOMHBIX SITIEP.
AHaIM3UpoBaTh CBA3b YACIbHOIN 3HEPTUHU CBS3H C
YCTOHYHMBOCTHIO sinep. [lepeuncisiTe BUIbI
paZMoaKkTUBHOTO pacraja aTOMHbIX snep. CpaBHUBATH
CBOIiCTBA alb(a-, 6eTa- 1 TaMMa-u3ITy4YeHHH.
3anucvieams npasuna cmeujenus npu paouoaKmueHvLX
pacnadax. Onpeodensimo 1eMenmol, 00pa3yowuecs 8
pe3yibmame paouoaKxmueHsblx pacnaoos.

3anuceiBaTh, OOBACHATH 3aKOH PAJMOAKTHBHOTO
pacmaja, yka3bplBaTh IPAaHULIbI €70 TPUMEHUMOCTH.
OnpenensiTh B KOHKPETHBIX CUTYAIUSIX YUCIIO
HEepacIaBIIUXCS A71ep, YUCIO pacHaBIIUXCS SAep,
NepUoJ Motypacnana, akmugHOCmb 6eujecmad.
Ilepeuucnams u onucvlieams mMemoovl HAOIIOOeHUs U
peaucmpayuu 21emenmapHulx yacmuy. Habrooamo
mpexu anvgpa-uacmuy 6 kamepe Bunbcoua.
Pecucmpuposams si0epnvle uznyuenus ¢ nomowpio
cuémuuka I eticepa. Onpedensimos UMNYIbC U IHEPLUIO
yacmuysl Npu OBUNCEHUU 8 MACHUMHOM noJle (no
gomoepaguam).

3anuceIBaTh SACpHBIC peakiuu. OnpeaensTh TPOTYKThI
SAJIEPHBIX peakiuii. PaccuuThiBaTh YHEPTUUECKHI BBIXO]]
SIIEPHBIX PEAKIUH.

OnuceIBaTh MEXaHU3MBI JICICHUS e U IEMTHOU
anepHoi peakiuu. CpaBHUBATh SAECPHBIE U
TEPMOSIJIEPHBIE PEAKIIUH.

O0vscHAMb NPUHYUNDBL YCMPOUCMEA U paOOMbl 0EPHbIX
peaxmopog. Y4acTBOBaTh B 00CYKICHHUH MPEUMYIIECTB
Y HEJIOCTATKOB SIEPHON DHEPTCTHKH.

Ananusuposamos onacHocmy s0epHblX U3NY4eHUl 0/
JHCUBBIX OP2AHUZMOS.

Haxonauts B muteparype u MlHTEpHETE CBEeeHUS 00
OTKPBITHH IMPOTOHA, HEUTPOHA, PATOAKTHBHOCTH, O
MOJTyYE€HUH U UCTIOb30BAHUH PAIMOAKTUBHBIX
W30TOITOB, HOBBIX XUMHYECKHX 3JIEMEHTOB.




BbIaeniaTs poinb pOCCUNCKUX YYEHBIX B UCCIIEIOBAHUAX
aTOMHOTIO SIApa, OTKPBITUH CIIOHTAHHOTO JEJICHHUS SIAEp
ypaHa, pa3BUTHH sJIEPHON S3HEPTETUKH, CO3AAHUN HOBBIX
nzoronoB B OUAN (O6bennHEHHBI HHCTUTYT SIEPHBIX
uccienoBanwuii B . [[yOHe).

["'0TOBUTH Mpe3eHTAHN U COOOIICHUS 110 U3yYECHHBIM
TeMaM (BO3MOIKHBIC TEMBI ITPE/ICTABIICHBI B YUCOHHKE).

5.4

DnemMeHTapHbIe
YaCTHIIBI

JlaBaTh ompenenaeHue MOHATHI: aHHUTWIIALINS, 1eNMOHbL,
aopoHbl, K8ApK, eniooH. 11epeunciiaTb OCHOBHbIE
CBOICTBA 3JIEMEHTAPHBIX YACTHII.

Bb1enare rpynmnsl 31€eMeHTapHbIX YaCTHII.
[lepeuncnarh 3aKOHBI COXPAHEHUS, KOTOPbIE
BBINOJIHAIOTCS MPH NpeBpalleHusx yactul. OnuchBaTh
IIPOLIECCHl AaHHUTWIISLIMU YACTHUI] U aHTUYACTUL U
POXJIEHUS 3JEKTPOH-TIO3UTPOHHBIX Map.

HaseiBaTh 1 cpaBHHBATH BUABI (PYHIaMEHTATBHBIX
B3aUMOJICUCTBUIA.

OnuceIBaTh pojb YCKOPUTENEH B U3yUYEHUHU
3JIEMEHTAPHBIX YacTHLl. Hazvieamsb ocHOBHbIE UObL
ycKopumerneu 1eMeHmMapHblX 4acmuy.

Haxonuts B muteparype u MHTepHeTe cBeneHus oo
HCTOPUU OTKPBITHS AIEMEHTAPHBIX YACTHIL, O TPEX
JTanax B pa3BUTUU (PU3UKU 3JIEMEHTAPHBIX YACTHII.
OnuceIBaTh COBPEMEHHYIO (PH3UYECKYIO KApTHHY MHpA.
["'0TOBUTH Npe3eHTALUU U COOOLICHUS 10 U3YUYECHHBIM
TeMaM (BO3MOYKHBIE TEMbI IIPEJICTABICHBI B YUEOHUKE).

Crpoenue
Bcenennoit

6.1

ConHeuHas cucrema.

JlaBatb ompeneneHne MOHATUI: HebecHas cepa,
IKAUNUKA, HEOECHDIL 9K8AMOp, NOJI0C MUpd, 0Cb MUpa,
KpYy2 CKIOHEHUsl, NPSAMOe 80CX0HCOeHUe, CKIIOHEHUe,
napaniaxc, napcek, aCTpOHOMHUYECKas eIUHUIIA,
NepUTENHi, adennii, COTHEUHOE 3aTMEHHE, TYHHOE
3aTMEHUE, MIIAHEThl 3eMHOM TPYIIIbI, TUIAHETHI-TUTAHTHI,
acTepou/i, METeop, MEeTeopuT, porochepa, CBETUMOCT,
npoTyOepaHel, nyivcap, HellmponHas 36e30d, YépHas
Ovlpa, TIPOTO3BE3/1a, CBEPXHOBAS 3BE3/a, TaTaKTHKA,
KBa3ap, KpacHOe cMelleHne, Teopus bosbioro B3phiBa,
BO3pacT Bceenennoil.

Ha6mtonate JIyHy U M1aHeThI B TEIECKOIL.

Brinenste ocobenHocTH cuctembl 3emis-JIyHa.
Pacnio3naBath, MOJIeTMPOBaTh, HAOMIOATH IYHHBIE U
COJTHEYHBIE 3aTMEHHUSI.

OOBSICHITH PUJIUBHI M OTIIUBEI.

Dopmynuposamsv u 3anucvleams 3akonvl Kennepa.

6.2

CouHIIE U 3BE3/IBI

OrnuceiBath cTpoeHue COMTHEYHON CUCTEMBI.
[TepeyuciaTh MIaHETH M BUIBI MAJIBIX TEIL.
OnuceiBath crpoeHue ColHIia.

Hab6nronate conmneunsie msiTHa. CoOr01aTh TpaBuia
6e3omacHoctu nipu HaOmoaeHnu ConHIa.




Hepe‘-H/ICJI}ITB TUITAYHBIC I'PYIIIIbI 3Bé3,£[, OCHOBHBIC
(bu3nyeckne XapakTepUCTUKU 3BE3 L.

OnuceIBaTh 3BONIIOLMIO 3BE3] OT POXKACHUS 10 CMEPTH.
HasbiBaTh caMble sspKue 3BE3/bI M CO3BE3/MSL.

6.3

Crpoenue
Bcenennoi

[lepeuncnarb BUJbI FaJIaKTHK, OIUCBHIBATH COCTAB U
cTpoeHue rajakTuk. Beigensats Mueunsiii [1yTs cpeau
Ipyrux rajgaktuk. Onpenenstb Mecto CoaHEeuHON
cuctembl B ['anaktuke. O1ieHUBaTh MOPSIIOK PACCTOSTHUI
JI0 KOCMUYECKUX 0OBEKTOB.

OnuceIBaTh CyTh KPaCHOTO CMELICHUS U €r0
MCII0JIb30BaHUE IIPU U3YUEHUHU T'aJIAKTHK.

[TpuBoIUTE KpaTKo€ HU3NoKeHue Teopun bosbiioro
B3PbIBA U TEOPUH pacluupsouerics BeeneHHoun.
ObvscHAMb Cymb NOHAMUL «KMEMHASL Mamepus» U
«MEMHASL IHEPRUALN.

Ilpusooumsv npumepwvl UCNONBL308AHUS 3AKOHO8 PUSUKU
07151 00BbACHEHUS NPUPOObL KOCMUYECKUX 00BEKMO8.
PaGotate B mape u rpyrie npu BHIIIOTHEHUN
IIPAKTHYECKUX 3a1aHUM.

Hcnonb3oBath IHTEpHET 1)1 MOKCKa H300paXKeHU
KOCMHYECKHX 00BEKTOB M HH(pOpMAIH 00 X
0COOCHHOCTSIX.

IToBTOpEeHME
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