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1 HOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamma 001meoOpa3oBaTeNbHON  YYEOHOW  JIMCIMTIUIAHBI
«®usuka» paspaboraHa Ha ocHose Tpebosanuii ®I'OC COO', ®I'OC CIIO" no
cooTBeTcTBYIOIIEH crenuansHocTu 1 @OIT COOM ¢ yueToM paboueii mporpaMMbl
BOCIIUTAHUS JUIsl peaju3alud 00pa30BaTeIbHONW MPOrpamMMbl MO CHEUUATBLHOCTH
35.02.05 ArpoHomusi.

Lenpto u3yueHus: aucuuiUinHbl «Dusuka» sBhseTcs (GOpMUPOBAHUE Y

00yyaromuxcs:

- UHTEpeca U CTPEMIICHHS 00YyYarOIUXCsl K HAYYHOMY HU3YUYEHUIO MTPUPOIBL,
Pa3BUTHE X MHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

- pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (OPMUPOBAHUE
MICCJIEIOBATEIBCKOIO OTHOWIECHUS K OKPYKAIOIUM SIBJICHUSM;

HAy4YHOTO MMPOBO33PEHMSI KaK pPE3ysbTara H3y4EHHS] OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKH;

- YMEHUH OOBSACHATH SBJICHUS C HCIIOJIb30BAHUEM (PU3MYECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTEJIbCTB;

- (popmupoBanue npeacTaBiIeHUN O posid (PU3UKU ISl Pa3BUTUSA JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHre 3THX LieJed 00ecneyrBaeTcsl peuieHueM CIeAYIOMMX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHusI:

- [pUOOpeTeHHEe  CHUCTEMbl  3HaHMM 00  o0mux  Qu3nueckux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSX, BKIOYAS MEXaHUKY, MOJIEKYJSPHYIO
(GU3HKY, PJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(DHU3UKH;

- (opMupoBaHHE YMEHHMH TNPUMEHATH TEOPETUUYECKHE 3HAHUSA IS
OOBSICHEHUsSI (PU3UYECKUX SIBJICHUN B MPUPOAE W A HPUHATUS NPAKTHUECKUX
PEIIEHUN B MOBCEAHEBHOM KU3HU;

- OCBOGHHME CMHOCOOOB pEIICHHs pa3IUYHbIX 337ad C SIBHO 3a/JaHHOM
¢uznyeckoil Mojenblo, 3a/1ay, MOJApa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/1aHue
(bU3UIECKON MOJIeNH, aJIeKBAaTHON yCIIOBHUSM 3a/1a4H;

- NOHMMaHWe (PU3NYECKUX OCHOB M NPHUHIIMIOB ACHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOUIYIO CPELy;

- OBJIQJICHHE METOJAMM CaMOCTOSITENIbHOIO TUIAHUPOBAHUSI U MPOBEACHUS
Gu3MUEeCKUX OKCIIEPUMEHTOB, aHaldu3a M MHTEepHIpeTauuud HH(opManuu,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

- CO3/IaHM€ YCJIOBUM ISl Pa3BUTHS YMEHUH MPOEKTHO-UCCIIEN0BATENbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Jucnnmmaa «Pu3uKka» BXOAHUT B 001Ie00pa30BaTEIbHBIN UK U SBIISICTCS
00si3aTebHBIM  00IIE00pa30BaTENbHBIM yUE€OHBIM MPEIMETOM, H3Yy4aeTcs Ha
0a30BOM ypOBHE JJI €CTECTBEHHOHAaY4YHOTO Npoduis no crnenuanbHocta 35.02.05
ArpoHOMUS.



2 INTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA JUCIHUIIJIMHbI

OcBoeHue coaepkaHus TUCUMILIMHBI « PU3KKay 00eCreuynBaeT JOCTHKEHHE
OOyYaIOIIMMUCS JIOCTHKEHHE CIEAYIOIIUX JUYHOCTHBIX, METANpeIMETHBIX U
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUA YyueOHoro mnpeamera «Dusuka»
JTOJIKHBI OTpaXkaroT rOTOBHOCTb " CIOCOOHOCTH oOyJaronmxcs
PYKOBOJICTBOBAaThCS  C(OOPMUPOBAHHONW  BHYTPEHHEH  MO3UIMEH  JIMYHOCTH,
CUCTEMOM IICHHOCTHBIX OpHUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX  TPAAUIMOHHBIM  IIEHHOCTSIM  POCCHUHMCKOTO  OOIIECTBa,
pacuIMpeHne KU3HEHHOTO OMbITAa U OIbITA JCSITEIIbHOCTH B MPOLECCe pean3aiiu
OCHOBHBIX HaNpaBJICHUN BOCIUTATEIHLHON JIEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kqaHCKOTO BOCIIUTAHUSA:

COPMHPOBAHHOCTh ~ TPAXKIAHCKOW  MO3MIMHM  OOYy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

MPUHATHE TPaJULIMOHHBIX OOIEYEIOBEYECKUX T'YMAHUCTUYECKUX H
JNEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B HHTEPECAX I'PAKIAHCKOIO
oOIIEeCTBa, Y4aCTBOBaTh B CAaMOYIIPABJIEHUU B IIKOJE M JETCKO-FOHOIIECKHX
OpraHu3alusiX;

YMEHHE  B3aUMOJICUCTBOBATh C  COLMAIBHBIMU  HWHCTUTyTaMHU B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) MaTpuOTUYECKOTO BOCTIMTAHMUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOUIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JOCTHUKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPAaBCTBEHHOIO BOCIUTAHMS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHCIIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 5CTETUYECKOT0 BOCITUTAHMUS:

ACTETUYECKOE OTHOLIEHHE K MHpY, BKIIOYas OCTETUKY HAy4HOIO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE;

5) TpyAOBOTO BOCIIUTAHMUSL:

UHTEpEeC K pa3iuuHbIM chepam npodecCHOHaIbHON AESITeIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpPa30BaHHIO B
00JacTH (PU3HKYU Ha NPOTSKEHUU BCEH KU3HU;

6) SKOJIOTMYECKOT'0 BOCTIMTAHUS:



c(hOpPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhI, OCO3HAHHUE TII00ATLHOTO
XapaKTepa SKOJOTHYCCKUX TPOOIIeM;

IUTAaHUPOBAHUE M OCYIICCTBJICHHUE ICHCTBUI B OKpYXKalolleld cpele Ha
OCHOBE 3HaHUS IIEJICH YCTONYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

Pacmupenue ombiTa JIEATEIbHOCTH 3KOJOTHYECKOW HAIpaBICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAaHUH 110 (PHU3HUKeE;

7) IEHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEATEeTLHOCTH, TOTOBHOCTh B IPOIECCE
u3ydeHus: (U3UKA  OCYIIECTBISATH  IMPOCKTHYID M HCCIEI0BATEIBCKYIO
NeATeTLHOCTh MHIUBUIYAIHHO U B TPYIIIIC.

B mporecce qocTrKeHNs TUYHOCTHBIX PE3YbTATOB OCBOCHHS IIPOTPAMMBI
mo ¢U3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarONIUXCs

COBEPIIECHCTBYETCS AMOIMOHATIBHBIN UHTEJUIEKT, peAnoararonuii
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHMS,  BKIIIOYAIOMIETO  CIMOCOOHOCTh  MOHUMAaTh  CBOE

HOMOIIMOHAJILHOE COCTOSIHME, BHUJCTh HANpPaBJICHUs pPa3BUTHUA COOCTBEHHOMU
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHWE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTUKECHUIO LIEJIH
U yCIIeXy, ONTHUMHU3M, MHUITMATUBHOCTh, YMCHHE JCHCTBOBATH, HCXOMAS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIOCOOHOCTh TIOHMMAaTh  SMOITMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBAThH €r0 MPHU OCYIECTBICHUN OOIIEHUSI, CIOCOOHOCTH K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIOIIUX  CIOCOOHOCTh  BBICTpamBaTh
OTHOUIEHUSI C JAPYTUMH JIOAbMHU, 3a00TUTHCS, TPOSBISITH UHTEPEC U pa3peniaTh
KOH(DIIUKTBHI.

MertanpenMeTHble pe3yabTaThl OCBOCHHS MPOTpPaMMBbl CPEIHEr0 OOIIero
o0Opa30BaHUs TOJDKHBI OTPaXkKaTh:

OBnaneHNe YHUBEPCATHLHBIMH MO3HABATEILHBIMY JICHCTBHSIMHU:

1) 0a30BbIC JIOTUYCCKUE ICHCTBUS:

CaMOCTOATENILHO  (OpMyJIMpOBaTH M aKTYaJU3HpPOBATH  IPOOJIEMY,
paccmaTpuBath €€ BCECTOPOHHE;

OTIPENCNATh ICH JEATCILHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPHH HX
JOCTHDKCHHSI; BBISBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PacCMaTPUBACMBIX
bU3MYECKUX SIBICHUSIX;

pa3pabaTpiBaTh IIJIaH pEIIEHUs TpoOJeMbl ¢  y4€TOM  aHalu3a

UMEIOIINUXCS MAaTePUAIBHBIX M HEMAaTEpUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3YNBTATOB LIEJSIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH,



KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSX PpEATbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbIC HCCIEOBATEIBCKHIE HCHCTBHS:

BJIa/IE€Th HAYYHOU TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATHUSAMHU U METOJaMU
(duznuecKoil HayKu;

BJIQ/IETh HaBbIKAMU Y4Y€OHO-UCCIIEIOBATEIbCKON M TPOEKTHOM JAESITEIbHOCTU B
o0nactd (PU3UKU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TMOHUCKY
METOJIOB pelIeHHs 3a7ad (PU3HUECKOro COJEp)KaHMs, MPUMEHEHUIO Pa3IUYHbBIX
METO/IOB [TO3HAHMS; BIAI€Th  BUJAMU ICSITEIBHOCTH 1O TOJIYYEHUIO HOBOIO
3HaHUS,

€ro MHTEpHpeTalnuy, MpeoOpa3oBaHUIO M NMPUMEHEHHIO B Pa3IMYHbIX YUYEOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISITH NIPUUMHHO-CJIEICTBEHHBIE CBS3M M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHUs, HAaXOAWTh apryMEHTbI Ui J0Ka3aTelbCTBa
CBOMX YTBEP:)K/ICHUH, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHHUS;

aHaJIM3UpPOBaTh MOJYYEHHbIE B XOJE pELICHUS 3aJayd pe3yibTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb M  (OpMyJIHpOBaThb COOCTBEHHbIE 3aJadyd B  00pa3oBaTeIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYECHHH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HAHUS N0 (HU3MKE B MPAKTHYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh HWHTErpUpPOBaTh 3HAHMS M3 PAa3HbIX MPEIMETHBIX 00JIacTel;
BBIIBUTATh HOBBIC WJEH, NpeiaraTh OPUTHHAIBHBIC TOAXOABI W PEIICHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabota ¢ uHpOpMaUEi:

BJa/IeTh HaBBIKAMHU MOJIy4eHUs HH(OpManMu (PU3NUECKOTO COACpKAHMS
U3 MCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOATEJIBHO OCYIIECTBIISATH MOWCK, aHAJIU3,
CUCTEMAaTH3alMI0 U HHTEPIpPETalni0 MHPOPMALMU Pa3IMYHBIX BHUIOB U (POpM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHHMKAIlMOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ COOMIoJIeHHMeM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH OE€30I1aCHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpaBOBbIX U  3TUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UUYECKOTO COJEpKaHUs B pazNUYHbIX (opmarax ¢
y4€TOM HazHadeHHs] THPOPMAIIUHU U LEJIEBON ayJUTOPHUH, BBIOUPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

4)  OBiajgeHUE YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU JICHCTBHUSMU:
oO1ieHue:



OCYIIECTBISTh OOIIEHWE Ha Yypokax (U3UKH U BO BHE-YPOUHOM
JeSATEeIbHOCTH;, PAaCliO3HaBaTh MPEANOCHUIKM KOH(PIMKTHBIX CUTYallMil U CMSTYaTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO H3JaraThb CBOKO TOYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

COBMECTHAs AEATEIbHOCTD:

MIOHUMATh WU UCIOJb30BaTh  INPEUMYIIECTBA  KOMAHIHOH  H
WHIUBUIYAIBHOM paOOThI; BBIOMPATh TEMATHKY U METO/bl COBMECTHBIX JAEHCTBUI
C y4€TOM OOIIMX UHTEPECOB, U BOZMOKHOCTEH KaXKJIOTO YJICHA KOJUICKTHBA;

OPUHUMATh LEIM COBMECTHOM JI€ATEbHOCTH, OpraHU30BbIBaTH U
KOOPJIUHUPOBATh JACHUCTBUS IO €€ JOCTHUKCHHIO: COCTaBJIATh IUIAH JICWCTBUM,
pacmpenenartb poid ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa M KaXKJIOIO YYaCTHHUKAa KOMaHIbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTb HOBBIE IIPOEKTHI, OLEHHWBATh HJEU C IIO3MIUM HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

5) OgnajcHue YHHBEPCATBHBIMU PETYISTHBHBIMU JCHCTBHIMU:
caMOOpraHU3alus:

CaMOCTOATENILHO ~ OCYIIECTBIIATh  IMO3HABATEIbHYIO JIEATEIbHOCTh B
o0nacTu (PU3MKU U ACTPOHOMHUH, BBISIBISATH TPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENbHO COCTABJISIThH IUIAH PEIICHUS PAaCYETHBIX U KaY€CTBEHHBIX
3aJ1ay, TUIaH BBIMOJHEHUS MPAKTUYECKON PabOThI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO SPYIUIIMU B 00JIaCTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYAIIHUSIM, BHOCUTH KOPPEKTUBBI B
NesATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIETISIM;

BJIAJI€Th HABbIKAMHU IO3HABATENIbHON peQIIeKCUU KaK OCO3HAaHMS COBEpUIAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;

UCIIONIb30BaTh NpUEMBI pediekcun Uis OLCHKM CHUTyalud, BbIOOpa

BEPHOT'O PELLIEHUS;

YMETh OLIEHMBATh PUCKHM U CBOEBPEMEHHO NPUHHUMATh PELICHUS MO HX
CHW)KEHUIO; IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHAJIU3€ PE3yJbTaTOB
NEeATEIbHOCTH.

OpUHATHE CeOsl U APYTUX:



IPUHUMATH ce0sl, MTOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

MPUHAMATh MOTHBBI W AapryMEHThl JAPYIMX MpPH AaHAIU3€ pe3yJbTaTOB
NesATEeIbHOCTH; MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIITUOKH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MporpamMmel no (usuke. B mpouecce
U3y4YeHUs Kypca (pU3uKu 0a30BOr0 YpOBHS B KOJUIEIKE O0yUarOIIMICS HAYYUTCS:

JEMOHCTPUPOBATH Ha MpUMEpPaxX poJib U MecTo pu3uku B GOpMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPAHUIBI MPUMEHEHHUS HW3YYCHHBIX (U3MUYECKUX MOJCICH:
MaTepuagbHas TOUKa, HHepIMaIbHasl CUCTeMa OTcuéTa, aOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ia30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij IPU PEIICHUH (PU3NYECKUX 3a/1aY;

pacrio3HaBaTh (HU3WUYECKUE SIBICHUS (MIPOLIECChI) U OOBACHITH HMX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KHHETHYECKOW TEOPUU CTPOEHUS
BEIIECTBA W DJJIEKTPOAWHAMHUKHA:  PAaBHOMEPHOE UM  PAaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE JIBUYKEHUE, CBOOOIHOE Ma/leHUE TeJl, JBUKEHHUE M0 OKPYKHOCTH,
MHEpLUs, B3auMojencTBue Ten, Aud@ysus, OpOyHOBCKOE IBHIKEHUE, CTPOEHUE
KUAKOCTEH U TBEPABIX TeJl, HM3MEHEHHMEe o00bEéMa Tel IMpU HarpeBaHUU
(oxJIaX/IeHNH), TEIUIOBOE paBHOBECHE, HCIApEHUE, KOHJEHCAllus, IJIaBJICHUE,
KpUCTAJUIM3alusl, KUIIEHUE, BIAKHOCTh BO3/yXa, MOBBIIIECHNE JABJICHUS ra3a Mpu
€ro HarpeBaHUM B 3aKPBITOM COCYE, CBS3b MEK/y apaMeTpaMu COCTOSIHHS ra3a B
M30IpOLIeCcCax, JIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPs/I0B;

OMKCHIBATh MEXAHUYECKOE JBUKEHUE, UCIOJb3Ysl (U3NUECKUE BEIIUYMHBIL:
KOOpAMHATA, IyTh, NEPEMEIIECHHUE, CKOPOCThb, YCKOPEHHE, Macca Tena, CHIIa,
UMITYJIbC TeJla, KUHETHYECKasi YHEprus, MOTEHIMANbHAs IHEPrusi, MEXaHUYecKas
paboTa, MexaHW4YecKass MOIIHOCTb; NpPH ONUCAHWU NPABUIBHO TPaKTOBAThH
(Gu3NYECKUi CMBICH HCIOJIb3YEeMBbIX BEIMYMH, UX OOO3HAUEHUS M EIUHUILIBL,
HaXoAUTh (POPMYIJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEJIUYHHY C APYTUMU
BEJINYMHAMU;

ONKCHIBATh M3YyYEHHBIEC TEIJIOBBIE CBOWMCTBA TEN WM TEIUIOBBIE SIBJICHUS,
UCHONB3Ys (U3MUECKHE BEJIMYMHBI: JaBJICHHME Tra3a, TeMIeparypa, CpenHss
KMHETHYECKasi HEPIUsl XaOTHYECKOrO JIBHIKEHHSI MOJIEKYJI, CPEIHEKBAApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, padbora rasa,
KO3((PUIIMEHT TMONEe3HOTO JACMCTBUSL TEMJIOBOIO JABHUTATeNs; MNpU ONUCAHUU
NpaBUIbHO TPaKTOBaTh (PU3MUYECKUH CMBICI MCHOJb3YEMbIX BEJIWYUH, HX
00O3HAaYeHUsT W EAUHUIBL, HAXOAUTh (HOPMYJbI, CBS3bIBAIOLIME JaHHYIO
(bU3MYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAM;

ONMKCHIBATh  HM3YUYEHHbIE  DJIEKTPUUYECKHME  CBOMCTBA  BEIIECTBA U
AIEKTPUYECKUE sBJICHHUS (IPOLIECChl), UCHONb3ys (U3NYECKUe BEIUYMHBIL:
AIEKTPUYECKUI 3apsll, IEKTPHUECKOE MOJE, HANPSHKEHHOCTD IMOJS, MOTEHIMA,
pa3HOCTh MOTEHILIUAJIOB; IMPH OINUCAHUU TMPABUIBHO TPAKTOBATH (DU3HUECKU
CMBICJI UCITOJIB3YEMBIX BEIUYHH, UX

0003HAUYEHUS W E€IMHHULIbI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMHU BEJIMUYNHAMU;



aHANMM3UPOBaTh (PU3MUECKHE TMPOIECChl W SBIICHUS, HWCIONB3YS (U3UIECKUE
3aKOHBI W MIPUHIHUIBL: 3aKOH BCeMUPHOTO TsiroTtenus, I, I u 111 3akonbr HeroToHA,
3aKOH COXPAHEHHsS MEXAaHMYECKOM DJHEPIrUM, 3aKOH COXPAHEHHUsS HMITYJIbCa,
MPUHLNIN CYNEPNO3ULINUNA CHUJI, MPHUHIUII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOECHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIiepaTypoH, MEepBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasidyarh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIpAKEHUE W YCIOBHUs (TpaHMUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIBI JCUCTBUS MAaIlMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iMuaTh YCIOBUSA UX OE€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh IKCIIEPUMEHTHI 10 HCCIENOBAHUIO (U3UUECKUX SBICHUU U
IPOLIECCOB C MCIIOJIB30BAHUEM IMPAMBIX, U KOCBEHHBIX W3MEPEHUU, MPU STOM
dbopmynupoBarh MpobiieMy/3aadyy ¥ TUIOTE3Y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYHIECTBJISATh MPSIMbIE M KOCBEHHbBIE M3MEpPEHUsI (QU3HMUECKUX BEJIMYUH,
IIPU 3TOM BBHIOMPATH ONTUMAJIBHBIN CIOCOO U3MEPEHHS U UCTIOJIb30BaTh U3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh 3aBUCUMOCTH MEXAYy (U3UYECKUMU BEJIUYMHAMH  C
WCMOJIb30BAaHUEM MPSIMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B
BUJI€ TaOIUI U rpadMKOB, AENIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJiro1aTh TpaBUiia 0€30MacHOTO TPYAa MPU MPOBEACHUU UCCIEIOBAHUM
B paMKax y4eOHOrO HKCIIEPUMEHTa, Y4EOHO-UCCIEAOBATEIIbCKONM U TPOEKTHOU
NESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
000opy1I0BaHUS;

pemaTrh pacu€THbIE 3a/ladyd C SIBHO 3aJlaHHOM (DU3UYECKON MOJEIbIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaM3a YCJIOBUS 3a/1a4n
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (U3UUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOoaUMbIe NJisi €€ PElIeHHs, TPOBOJUTh PAacu€Thl U OILEHHWBATh PEATHHOCTH
MOJIY4YE€HHOT0 3HaueHUsI GU3UYECKON BEJIMUUHBL;

peuiaTh Ka4E€CTBEHHBIC 3a7a4u: BBICTPAnBaTh JIOTUYECKU
HEMPOTUBOPEUYUBYIO IEMOYKY PACCYKICHUM C OMOPOM HAa M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3NYECKUE SBIICHHUS;

UCIIOJB30BaTh  MPU  PEIICHWH  Y4eOHBIX  3aJlad  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTUHU JIJIsI TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW U HAyYHO-TIOMYJIIPHON MHGOPMAINH, MOTy4YeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;
MPUBOJUTH TPUMEPHI BKIJIAJIa POCCUUCKUX W 3apyOekKHBIX YUYEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;
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UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO0 (PU3UKE B MOBCEAHEBHON >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpAIlleHUH ¢ MPUOOpaMU M TEXHUYECKUMHU
YCTPOMCTBAMM, NIJIsi COXPAHEHUS 3JI0POBbS M COOJIIOJIEHUS] HOPM IKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILEH CpelIe;

paboTath B TPyHNE C BBHIMNOJHEHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYNIbl, PalMOHAIBHO pACHpENeNiaTh OO0S3aHHOCTU U
IJIAHUPOBATh ACATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

JIEMOHCTPHUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOJACH, LIEJTOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUIBI MPUMEHEHHUS HW3YYCHHBIX (U3MUYECKUX MOJCIEH:
TOYEUYHBIN JEKTPUUECKUI 3aps, JydY CBETa, TOUECUHBI HCTOYHUK CBETA, sIEpHAas
MOJieJb aToMa, HYKJIOHHAsi MOJIENb aTOMHOIO sijipa NMpH PEIICHUU (PU3UUECKUX
3a/1ay;

pacrno3HaBaTh (U3UYECKUE SABJICHUS (IIPOLECChl) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB JJIEKTPOAMHAMMKM M KBAHTOBOM (U3UKU: 3JIEKTpUYECKas
IIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JIEUCTBHUS TOKA,
B3aMMOJICVCTBUE MATHUTOB, 3JIEKTPOMArHUTHAsI HHIYKLHUS, 1EMCTBUE MATHUTHOTO
NoJII HAa MNPOBOAHUK C TOKOM U JBWXKYIIMWCS 3apsj, 3JIEKTPOMArHUTHbBIE
KOJI€OAHWsI W BOJHBI, MNPAMOJIMHEHHOE pACIPOCTPAHEHHE CBETA, OTPAXKEHUE,
peoMJIeHUE, UHTepPEepeHlrs, AUPpaKIUsd U TOJApU3ALMs CBETa, JUCHEPCUS
cBeta, (orornexktpuueckuit 3pdext (doTodddexT), CcBETOBOE AaBIEHUE,
BO3HMKHOBEHHE JIMHEWYATOro CIIEKTpa aromMa BOJOPOJA, €CTECTBEHHAas U
MCKYCCTBEHHAs paIMOaKTUBHOCTb;

ONMCHIBATh M3yYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTb  PA3jIUYHBIX  Cpel) U
AIIEKTPOMAarHUTHBIEC SIBIECHUA (TPOLIECCHI), MCMONb3ys (U3UUYECKHUE BEJINYUHBIL:
NIEKTPUYECKUIN 3apsisl, CWJIa TOKa, AJIEKTPHUUECKOE HANpPSLKEHHE, JJIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYILAs cuia, padoTa TOKa,
VMHAYKIOUS MarHATHOIO MOJs, cuina Amrepa, cuna JlopeHua, WHIYKTUBHOCTH
KATyLIK{, 3HEPrusl 3JEKTPUYECKOIO0 M MAarHUTHOIO IIOJIEM, NMEpPUOJ M YacToTa
KojebaHuii B KoneOaTeaTbHOM KOHTYpe, 3apsil U CWiIa ToKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATrHUTHBIX KoJeOaHuil, (OKYCHOE pacCTOSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONMHMCAHUM TPABUIBHO TPAKTOBATh (PU3MUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIIMYUH, MX OO0O3HAYEHUS W EJUHUIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJMYMHAMU;

ONMCHIBATh W3YYEHHBIE KBAHTOBBIE SIBJICHHS W NPOLECCHI, HCHOJb3YS
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO MOJTypacnaaa, SHEPTUs CBS3U
aTOMHBIX SIJI€p, MpPH OINUCAHUU TPABUIBHO TPAKTOBaTh (UINYECKUN CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, MX O0O3HAUY€HUs M EIUHUIIbI, YKa3blBaTh (POPMYJIBI,
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CBSI3BIBAIOIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYUHAMH,
BBIUUCIIATH 3HAaU€HNE (PU3UYECKOI BEIINYNHBI;

aHaJIM3UpOBaTh  (U3NYECKUE TMPOLECChl M SIBJICHUS, HCIIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHLUIBL: 3akoH OMa, 3aKOHBI NOCIEA0BATEIBHOIO U
[ApAJUIEIBHOTO COCIMHEHMsSI NIPOBOJHUKOB, 3akoH J[xoymns—JleHma, 3akoH
IIEKTPOMArHUTHOM MHIYKIUH, 3aKOH IIPSIMOJIMHEWHOIO paclpOCTPAaHEHHUs CBETa,
3aKOHBI OTPAXEHUS CBETA, 3aKOHBI IPEJIOMIICHMS CBETA, YPABHEHUE OWHINTEHHA
st potodddexra, 3aKOH COXpAaHECHUS SHEPIHH, 3aKOH COXPAHEHWS HMITYJbCa,
3aKOH COXPAHEHMS JIEKTPUYECKOIO 3apsia, 3aKOH COXPaHEHUs MACCOBOTO YMCIIA,
nocTtynatel bopa, 3aKkOH paguMOaKTUBHOIO pacnajga, MOpU 3TOM Ppa3IHyaTh
CIIOBECHYIO (hOPMYJIUPOBKY 3aKOHA, €0 MAaTEMaTHUYECKOE BBIPAKEHUE U YCIOBUS
(rpanubl, 00J1aCTH) NPUMEHUMOCTH;

ONPENENATh HANpAaBIECHUE BEKTOpPA MHIAYKUWHM MArHUTHOIO TOJII NPOBOJHUKA C
TOKOM, CWJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTb U OIUCHIBaTh M300pa)KCHHE, CO3/1aBAEMOE IIOCKUM 3€pKajioM,

TOHKOM JIMH30M;
BBITNOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3NYECKUX SIBJICHUHN U MPOIIECCOB
C UCIOJIb30BaHUEM IPSIMBIX, 1 KOCBEHHBIX U3MEPEHUI: IIPU 3TOM (pOPMYIHPOBATH
npobiieMy/3afjauy U TUNOTE3y y4yeOHOro 3KCIEPUMEHTa, COOUpaTh YCTAHOBKY M3
IpeI0AKEHHOT0 000PyA0BaHNUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBL;

OCYUIECTBJISITh MPSAMbIE U KOCBEHHbBIE M3MEPEHUS (PU3MUECKUX BEIUYHH,
IIPU 3TOM BBIOMPATH ONTUMAJIBHBIN CIOCOO U3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIE
METO/bI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUMX BEIMYMH C HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TaOIUL U
rpauKoB, AeNaTh BbIBOBI IO PE3yJibTaTaM HCCIEAOBAHNUS;

co0Iro1aTh MpaBmiia 0€30MacHOr0 TPyAa NP MPOBEACHUN UCCIIEIOBAHUMA
B paMKax Y4eOHOTO SKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON W MPOEKTHOU
JESTEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000opy1I0BaHUS;

pemaTrh pacu€THbIE 3a/ladyd C SIBHO 3aJlaHHON (DU3UYECKON MOJEIbIO,
UCHOJNB3YS (hHU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3ajauu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUECKUE BETUUYMHBI U (HOPMYJIBI,
HEOOXOoAUMbIEe Jis €€ pElIeHMs, TPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pemarb KauyeCTBEHHbIE 3a/1auu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYHMBYIO LIETIOUYKY PACCYXKACHUH C ONMOpPON HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIONB30BaTh  NPU  pPEIIEHUH  Y4eOHbIX  3aJa4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTMU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHONH MH(pOpPMaLUK, MOJIYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKU aHAJTU3UPOBAThH MOJIy4aeMyto HH(POPMaLHUIO;
OOBSICHATh NMPUHLMUIBI JEUCTBUS MAIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh YCIOBHs UX 0€30MacHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM KU3HH;
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IPUBOJUTH TMPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DHU3HKOB B
pa3BUTHE HAYKH, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHON JKU3HU
Ui obecrieyeHus: O€30MacCHOCTH MPU OOPAILLEHUH C MPUOOpPaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COONIOAECHUS HOPM 3KOJOTUYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpEACE;
paboTaTh B IpyNIE C BHITOJIHEHUEM PA3IMYHbIX COLIMAIBHBIX POJEH, IUIAHUPOBAThH
paboTy Tpynmbl, PalMOHAIBHO PpACHpPENeNsITh OO0SI3aHHOCTH U IUIAHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CHUTyalUsAX, AaJCKBaTHO OLICHUBATH BKJIaJ
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.

3 COAEPKAHUE JUCIHHUIIJINHBbI

Paznen 1. ®usnka u METOIbI HAYYHOTO IMO3HAHMUSL.

®uzuka — Hayka o nOpupoae. HayuHble MeTOApl  IMO3HAHUA
OKPYXAarOILEro Mupa.

Pons skcnepumeHTa W TEOPUM B MPOLECCE TMO3HAHUSA IPHUPOABL.
OKCHepUMEHT B (PU3HUKe.

MopenvupoBanue (pU3NYECKUX SIBJIEHUN M MpolieccoB. HayuHble TMIOTE3BI.
®duznyeckre 3aKOHbl U TEOpUU. ['paHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpMHIMIICOOTBETCTBHS.

Ponrs m wMecto ¢u3uku B (OPMHPOBAHUM COBPEMEHHON HAy4dyHOU
KapTHUHBI MHUPA,B IPAKTUYECKON IESITENHbHOCTH JTIOAEH.

Jlemoncmpayuu

AnanoroBele M UU(QPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka.

Tewma 1. Kunematuka

Mexanunueckoe aBmxeHHEe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUKECHMS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHHE MaTepUalbHOW TOYKH, MX MNPOEKIMHM HAa OCH CHCTEMbl KOOpIWHAT.
CroxeHune nepeMeIieHnui U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsIMOJIMHENHOE IBMKeHHe. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHHUsA, NyTH M [epeMeleHus
MaTepUabHOW TOYKH OT BPEMEHH.

CBoboaHOE najzieHre. Y CKOpeHHe CBOOOTHOTO T1aICHHMS.

KpuBonmuuennnoe pnBmxeHue. JIBukeHHE  MATEpUaTIbHOM  TOYKM 1O
OKPYHOCTH C IIOCTOSHHOM TI0 MOJYJII CKOPOCTBIO. YTJIOBasg CKOPOCTb,
auHeWHas ckopocTh. Ilepmon m wactota oOpamenus. LleHTpocTpeMuTeNnbHOE
YCKOpEHHE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIUAOMETP,
JBUKEHUECHAPSIOB, LIEMTHbIE U PeMEHHBIE TTEPEAAUU.

Jlemoncmpayuu

Mopenb cuctembl OTCUETaA, WILTIOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK
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JIBUKECHHS.

[IpeoOpazoBanue JBUKEHUN C HCIOJIB30BAHUEM IMPOCTHIX MEXaHU3MOB.
[TameHne Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6nronenue nBmxeHus Tena, OpOIIeHHOro MO/ YIJIOM TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHus: CBOOOTHOTO MMa/ICHHUS.

Hanpasnenue ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, Jlabopamopnuvie 3ansmus*

N3yueHne HEpaBHOMEPHOTO ABHXKEHUS C LEIBI0 ONMPEICICHUS MTHOBEHHOM
CKOpPOCTH.

HUccnegoBanne COOTHOMIEHHS MEXKIY IyTAMH, MPOHMJICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIE PABHBIE MIPOMEXKYTKHM BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUHUC HAYAJIBHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne nBUKEHUS IapUKa B BA3KOW JKUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

IIpuauun  otHocurenbHOCcTH  ['amunesa. IlepBeit  3axkoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuu cujid. BTopoll 3akoH
Hprotona miist MmatepuanbHOM TOYKU. Tpetui 3akoH HbproTOHA 111 MarepuaibHbIX
TOYEK.

3akoH BceMUpHOro TaroreHus. Cuia Ttsoxectd. llepBasg kocMuveckas
ckopocTh.Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl TpeHus (MOKOs, CKOJIbKEHHS, KadeHus). Cuiia TpeHus.
Cyxoe Tpenue. Cuna TpeHUsl CKOJIbKEHHS U cuiia TpeHus nokos. Koadduuuent
Tpenusi. Cuia CONpOTUBIICHUS NPU ABUKCHUHU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE JBMKEHHE a0COTIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENIBHO OCH BpamieHus. [lmedo cuibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: MOIIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHUE Macc B3aUMOIEHCTBYIOIINX Tell. BTopol 3akoH HeroTOHA.

N3mepenne cnit. ClnoKeHUe CUIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehopMariuu.

HesecomocTs. Bec Tena npu yckopeHHOM noabéMe U naaeHuu. CpaBHEHUE
CHUJI TPEHUSI TTOKOSI, KAUCHUS U CKOJIbKEHHUS.

VYcnoBusi paBHOBecHsi TBEpmoro Ttena. Bunabl paBHOBecus. Yuenuueckuu
sxcnepumenm, JlabopamopHvlie 3auwsmus V3yueHue nBWKeHUs Opycka TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B IMPYKUHE H
PE3MHOBOM 00pa3sIie, oT uXx JaedopManuu.

HUccnenoBanue yciioBUM paBHOBECHS TBEPAOTO TeEla, HMEKOUIEr0 OCh
BpAILICHUS.
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Tema 3. 3aKoHBI COXpaHEHUSI B MEXaHUKE.

NMnynbc MaTepuanbHOM TOUYKM (Te€da), CUCTEMbl MaTepUaNbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHS HMMITYJIbCa.
PeakTruBHOE IBUXEHUE.

Pa6Gora cuiel. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprusi maTepualibHOM TOuku. Teopema 00 U3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEprus YIpPyTO
neopMUpoBaHHONW  TpyXwWHBL.  [loTeHIManbHas JHEPrusi Tela  BOJIW3H
MOBEPXHOCTHU 3E€MIIN.

[ToTeHunanbHble W HENOTEHHHMAIbHbIE  cuJbl.  CBsi3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHHEM MEXAaHMYECKOW SHEPruy CHCTEMBI TeEIL
3aKOH COXpaHEHUSI MEXaHUUECKON SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
IIPYKUHHBIN [IUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHMKEHHUE.

[lepexo NOTEeHIMATLHOM YHEPTUU B KWHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, Jlabopamopuule 3ansamusl

N3ydenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

Uccnenoanne cBsizu pabOThl CUJIbI C HM3MEHEHHEM MEXaHUYECKOU
SHEPrUU TEJIaHA NPUMEPE PACTSIKEHHS PESUHOBOIO XKT'YTa.

Pasnen 3. Monekymnspras pusnka u TepMOJUHAMUKA.

Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYISIPHO-KUHETHUYECKON TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapaktep IBIWKEHUS U
B3aMMOJECUCTBUS YaCTUI] BeuecrBa. Mojaenu CTpOeHUs ra3oB, XUIAKOCTEH U
TBEPJBIX TEJI U 0OBSICHCHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHUX Mojeneii. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp
Llenbcus.

Mopens wupeanbHOro rasa. (OCHOBHOE ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HACATBHOTO raza. AOCONIOTHAs TeMmIliepaTypa Kak Mepa
CpEIHEM KUHETHUYECKOW DSHEPrMHU TEIUIOBOTO JBWXKEHUA dvactull rasza. lllkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHUE MeHneneeBa—Knanenpona.
3akon /lanpToHa. M30mponeccsl B UI€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BelecTBa. ['paduyeckoe MPEACTaBICHUE W30IMPOIIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE. TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHl, JOKAa3bIBAIOIIME AWCKPETHOE CTPOEHUE BelecTBa, (GoTtorpaduu
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MOJIEKYJIOPTaHUYECKUX COCTUHEHUH.

Onpitel 1o  guddy3un xkugkocred U rasoB. Mojenb OpOYHOBCKOTO
JBH>KCHUSL.

Mopnaens onbita [lTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYyILIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOLIAS TPUPOLY JABICHUS ra3a HA CTEHKU COCYIA.

OnbIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSIHUS HACAIBHOTO Trasa,
M30MIPOIIECCHI.

Vuenuueckuii sxcnepumenm, Jlabopamopnule 3ansamusl

Ornpenenenue mMacchl BO3AyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE M3MEPEHUM
00BEMa KOMHATHI, TaBJICHUS U TEMIIEPaTyPhl BO3ayXa B HEH.

UccnenoBanne  3aBUCMMOCTA  MEXKIYy  MHapamMeTpaMyd  COCTOSHUS
pa3peKEHHOTO Tra3a.

Tema 2. OCHOBBI TEPMOJAMHAMUKH.

TepmonnHamuueckasi cucremMa. BHYTpEHHSS] SHEPTUsSl TEPMOJIUHAMUYECKON
CUCTEMBI U crIoco0bl €€ n3meHeHus. KonmmuectBo TemioTel U padoTta. BHyTpeHHs s
SHEPrusi  OJAHOATOMHOTO  MJACAIBHOTO  rasa. Buuel  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3JIy4eHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonruecTBO TEIIOTH NpH TEIUIONEpEaye.

[Tousatue 06 amuabarHoMm mponecce. llepBblii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHuEe TepBOro 3akOHA TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamuk. HeoOpatumMocTh Mpo1ieccoB B MPUPOJIE.

TeruioBele  mamuHbl.  [IpyHUOMOBI  AEHUCTBUS  TEIUIOBBIX  MAIHWH.
[IpeoOpa3oBanusi »HEpPruu B TEIUIOBBIX MaiinHax. Koad¢uumeHT mnoae3Horo
nericTBus TeruioBod MamwuHbl. [{ukin KapHo m ero ko3¢ @UIMEHT IMOJIE3HOTO
JENUCTBUSL. DKOJIOTHYECKUE TTPOOTIEMBbI TETNIOIHEPTETHKHU.

TexHuyeckne yCTpoWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHJIUIIHOHED.

Jlemoncmpayuu

N3meHenne BHYTPEHHEW SHEPIUM Tela MPU COBEPIICHHH pPaOOTHI: BBUIET
npoOKku u3 OyTBUIKM TOJ JEHCTBUEM CXATOTO BO3AyXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUACOAEMOHCTPALINS).

N3meHeHnue BHYTpEeHHEN dHEPIuM (TEMIEpaTypbl) Tea Mpu Terionepeaaye.
OnpIT 10 a1MadaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoil  TypOWHBI, JABUTATeIs BHYTPEHHETO  CropaHus,
PEaKTUBHOTO JBUTATES.

Yuenuueckuii sxcnepumenm, Jlabopamophule 3aHamus.

N3mepenne yaenbHOu TEII0EMKOCTH.

Tema 3. Arperatubie cocTosiHUS BemecTBa. Da3oBbie mepexobl.

[Tapoo6pazoBanue u koHaeHcalusa. Mcmapenne u kuneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAsA BIJIAXHOCTh BO3ayxa. HacellleHHBIM map. YaenbHas TemiaoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT IaBJICHHUS.

Teépnoe teno. Kpucranmmuueckue u amopdHbie Tena. AHH30TPOIHUS CBOWCTB
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kpuctaiuioB. Kuakue kpuctamabl. CoBpeMmeHHble Marepuaibl. [lnaBienue wu
KpUcTayuM3anus. Y AelibHasl TerioTa miasienus. Cyonumanusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TOJYYEHUS COBPEMEHHBIX MAaTE€pUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIIICHHBIX MAPOB.

Kunenune npu nmonmxeHHOM faBiieHnn. CriocoObI N3MEPEHUS BIAKHOCTH.

HaGnronenne HarpeBaHWss W IUIABICHUS KPUCTAUIMYECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaIoB.

Vuenuueckuii sxcnepumenm, Jlabopamopuule 3ansamusl

N3Mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYyXaA.

Paznen 4. DnekTpoauHamMuKa.

Tewma 1. DnexTpocraruka.

DneKTpu3anus Tell. OJNEKTpUYEeCKUd 3apsia. JlBa BuIa 3IEKTPUUYECKHUX
3apsinoB. [IpOBOMHMKHK, OUANEKTPUKU W MOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToyedHbll 3JIEKTPUYECKHIA
3apsia. Onektpudeckoe noje. Hanpspk€HHOCTh 3iekTpudeckoro mnouist. IlpuHnum
CYyHEPIIO3ULAN DJICKTPUUYECKUX ToNeH. JIMHMKM HanpsiKEHHOCTH JJIEKTPUYECKOTO
TTOJISL.

PaGora cun  anekrpocrarnueckoro  mojs.  I[lorenmman.  Pa3HocTh
MTOTEHIIUAJIOB.

[IpoBomHMKM W JUDJIEKTPUKK B DJIEKTPOCTATUYECKOM  TIOJIE.
Jluanexkrprdeckasl MpOHULIAEMOCTb.

DnekTpoéMkocTb. KonaeHcaTop. DneKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOpa.

DHeprus 3apsKEHHOT0 KOHAEHCATopA.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOIL,
IEKTPOMETP, DJIEKTPOCTATHUYECKasi 3alllMTa, 3a3eMJICHHE DJIEKTPONpPHUOOpPOB,
KOHJIEHCATOP,KONIMPOBAJIHBIM armapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

YCTpOWCTBO ¥ TNPUHIMII JCUCTBHUS JJIEKTpoMeTpa. BzaumonencTsue
HA3JICKTPHU30BAHHBIX TEJL.

DIIEKTPUYECKOE rnoJje 3apSKECHHBIX TeJL. [TpoBonHUKM B
AIEKTPOCTATUYECKOM MOJIE. DNEKTPOCTATUYECKAS 3AIINTA.

JIMAIIEKTPUKU B DJIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAn
MJTACTUH,PACCTOSIHUS MEXY HUMH U TUAIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

Vuenuueckuii sxcnepumenm, Jlabopamopuvie 3ausamusi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tewma 2. IlocTosiHHBIN 3NTEKTpUYECKHA TOK. TOKU B pa3IMUHBIX cpeaax.

DJIEKTPUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHUSI AJIEKTPUUYECKOTO TOKA.
Hcrounukuroka. Cuna Toka. [TocTOSIHHBIN TOK.
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Hanpsoxenue. 3akon OMa 1 yqacTKa LEH.

DIIEKTPUYECKOE CONPOTHUBJIEHUE. Y IETBHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MAapAIIEIBHOE, CMENIAHHOE COETMHEHUE TIPOBOIHUKOB.

Pabora »snexrtpuueckoro Toka. 3akoH JDxoyms—Jlenma. MoIHOCTB
ANEKTPUYECKOTO

TOKA.

DJIEKTPOJIBUXKYILAs CUJIa U BHYTPEHHEE COINPOTUBIICHHE HMCTOYHUKA TOKA.
3akoH

Oma 114 nonHOM (3aMKHYTOM) 3JIeKTpU4YecKoi nenu. KopoTkoe 3aMbIKaHHe.

OJIEKTpOHHAasi  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemnepaTypbl. CBEpXIIPOBOAUMOCTD.

ONeKTpU4ecKuii TOK B Bakyyme. CBOHCTBa JJIEKTPOHHBIX ITYYKOB.
[TomynpoBOHUKH. CoOcTBeHHas u MIPUMECHAS MPOBOJIMMOCTH
IIOJIYIIPOBOJHUKOB.

CgoiictBa p—n-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B  pacTBOpax M  paciulaBaX 3JIEKTPOJIUTOB.
DNEeKTpOIUTUYECKAsT JUCCOLUALINS. DIEKTPOIIU3.

DJNeKTpudecKkuii TOK B Tra3zax. CaMOCTOATENbHBIA W HECAMOCTOSATEIbHBIN
paspsz.

Mosnus. [1na3ma.

TexHHueckne YCTPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, DJJICKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIEC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOJ,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TraJbBaHUKA.

Jlemoncmpayuu

N3mepenune cuitbl TOKa U HANIPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS HUUJIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAIUTIONIEPEYHOT0 CEUEHUSI U MaTepurara.

CwmenianHOE COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe wu3MepeHue JNEKTPOABMKYIIEH cuibl. KOpOTKoe 3aMblKaHuE
raJibBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTh COIPOTHUBIICHHUS] METAIOB OT TemIieparypsl. [[poBoguMocThb
AIEKTPOJIUTOB.

UckpoBoit  pa3psna ¥ NOpOBOAMMOCTh  Bo3AyXa. OIHOCTOPOHHSA
MIPOBOJIUMOCTH JTUO/IA.

Yuenuueckuii sxcnepumenm, Jlabopamophule 3aHamus.

N3ydeHne cMEanHoro COeTUHEHNS PE3UCTOPOB.

N3mepenne  3IEKTPOABMXKYIIEH CHJIBI HMCTOYHMKA TOKa W €ro
BHYTPEHHETOCOMPOTUBIICHHUSI.

Habmronenue ammekTpoiusa.

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku 0a30BOTO YPOBHS OCYIIECTBISECTCS C y4ETOM
COJIEPKATEIIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaT€MaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu.

Mescnpeomemuvie nousamusl, CBSI3aHHbIE C M3YUYEHHUEM METOJI0B HAYYHOTO
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MO3HAHUS: SIBJICHWE, HAay4YHBIA (aKT, TUMOTe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
TeOopusl, HaOII0ICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEb, H3MEPECHHUE.

Mamemamuxa: pemieHUe CHUCTEMbl YypaBHEHUW, JWHEWHas (YHKIUA,
napaboJia, runep6osa, ux rpaduKd ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKECTRBO,
BEKTOPHI U KX MPOEKIUHA HA OCU KOOPJUHAT, CJI0KEHHUE BEKTOPOB.

buonocusn: mexannueckoe NBHKEHUE B XKUBOM mpupoje, auddysus, ocMoc,
TEIUI00OMEH JKHUBBIX OPTraHW3MOB (BUbI TEIIONEPEAauH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SABJICHUS B )KUBOU MIPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJICKYII,
MOJIb BEILECTBA, MOJISIPHASA Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX TEJI, ) KUIAKOCTEN U
ra3oB, JJEKTPUUYECKHME CBOWCTBA METAJUIOB, AJIEKTPOJMTHYECKAS IHCCOLMALIMS,
rajbBaHMKa.

Teoepaghus: BnaxxHOCTh BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABIKCHHMN C HCIOJIB30BAHHEM MEXaHU3MOB,
YYET TPEHHUST B TEXHUKE, MOAIIUIIHUKN, HCIIOJb30BAHUE 3aKOHA COXpPaHCHUS
UMITYJIbca B TEXHHKE (pakera, BOJOMET W JIPYTHE), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUN
MOJIYYCHUSI COBPEMEHHBIX MATEPUATIOB, B TOM UYHCJIE HAHOMAaTECpUAJIOB, W
HAHOTEXHOJIOTHH, DJEKTPOCTATHYECKas 3alllUTa, 3a3eMJICHHE SJIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIE puoOpHI,
AJIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHUKA.

Paznen 4. DnekTpoauHaMUKa.

Tema 3. MarautHOE TI0JIe. DJIEKTPOMArHUTHASI HHTYKITHS.

IlocTtossnHble  MarHuThl. B3aumMojeilicTBHE  NOCTOSHHBIX  MarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wWHAYKUMH. [IpuHIMO cyneprno3unuu
MAarHWTHBIX T0Jie. JIMHMM MarHUTHOW WMHAYKIWW. KapTWHa JTWHWUKA MarHUTHOW
WHIYKIIUM TIOJIS1 TOCTOSSHHBIXMarHuTOB.

MarnutHoe mTOJ€ NOPOBOJHWMKA C TOKOM. KapThHa JIMHWNW WHAYKIUA
MAarHMTHOTO MOJISL JUIMHHOTO MNPSMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBO/JI-HUKA, KaTyIIKKUC TOKOM. OnbIT Ipcrena. BzanmoaeiictBue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna JlopeHna, €€ Moaylb W HampaBieHue. JIBHKeHUE 3apsHKEHHOU
YACTHUIIBIB OJTHOPOJIHOM MarHUTHOM moJie. Pabota cunel Jlopenia.

SIBiieHME DJIEKTPOMAarHUTHOM HMHAYKUMU. IIOTOK BEKTOpa MarHUTHOU
WHTYKIIVH.

DIIEKTPOABIIKYIIAS CHJIA MHIAYKIMU. 3aKOH 3JEKTPOMArHUTHOW WHIYKIUU
QDapanes.

BuxpeBoe snekTpuueckoe moJie. DJIEKTPOABUKYIAsl CHJIA HWHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHnykTUBHOCTh. SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJIBWXKYILAs cujila
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO TMOJISI KATYIIKH C TOKOM.DJIEKTPOMarHuTHOE MoJIe.
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TexHnueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: IMOCTOSHHBIE
MAarHuThl, SJEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHASITICYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JJIEKTPOHHOIO IMyYKa MAarHUTHBIM MOJeM. JINHUM WUHAYKIWA
MAarHuTHOTO TOJIS.

B3auMozeiicTBue AByX MPOBOJHUKOB ¢ TOKOM.Cuita Ammepa.

HevictBue  cwibl  JlopeHna Ha  MOHBI  DJEKTposMTa.  SIBIIECHHE
ANEKTPOMArHUTHON MHTYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD JIEKTPOABUKYILEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHSI
MarHUTHOrO MOTOKA.

SIBneHHnEe CAaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, JlabopamopHvie 3ansamus

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

UccnenoBanne AEHUCTBHS NOCTOSIHHOTO MArHUTa Ha pPaMKy C TOKOM.
HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHAYKIWH.

Paznen 5. KonebGanus v BOJHBI.

Tema 1. Mexanuueckue 1 3J€KTPOMArHUTHBIE KOJIEOaHUSI.

KonebarenbHass  cucrema. (CBOOOJIHBIE  MEXaHWYECKHE  KOJIEOAHMS.
[Mapmonnueckue kosiebanus. Ilepuona, yacrora, ammautyaa v (aza koyieOaHUil.
[Ipy>KMHHBIN MaATHUK. MaTeMaTHYECKUN MASTHUK. YPaBHEHHE TapMOHUYECKHUX
koJiebanuid. [IpeBpalieHuesIHepruu NPy TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbuplii kKOoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS B
UJCANbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH H
AJIEKTPOMArHUTHBIMU Kosiebanusimu. @Dopmyna Tomcona. 3akoH COXpaHEHUS
HHEPTUU B UJI€ATLHOMKOJIE0aTeIbHOM KOHTYpE.

[IpeacraBnenue o 3aTyxarwIuX KojeOaHusX. BoIHYKIeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIEC 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

ITepemennbiii  Tok. CHHyCOMJANbHBIA TEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKA. AMIUIMTYIHOE W JACHCTBYIOIIEE 3HAYECHHE CHUJIbI TOKA H
HaIpsHKEHUS.

Tpancpopmarop. [Ipon3BoacTBO, nepenaya U NOTPEOICHUE IEKTPUUECKOM
HHEPrur. DKOJIOTMUYECKUE PUCKU TPHU MPOU3BOJACTBE 3eKTposHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: DJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, JIMHUU JJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJI€OAaTETLHOW CUCTEMBI (MPYXKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

Hab6umoienue 3aTyxaronmx KouieoaHmii.

UccnenoBanne  CBOWCTB  BBIHYXKJEHHBIX  KoJjieOaHuii. HaOmronenue
pe30HaHca.

CB0OOOIHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.
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OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUS OT BPEMEHM)
JUTSIJIEKTPOMArHUTHBIX KOJICOAHM.

Pe3onanc mnpu 1mocCIeAOBaTEIBbHOM COECIUHEHUM PE3UCTOpPA, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUM 3JIEKTPOIIEpEIayn.

Yuenuueckuii sxcnepumenm, Jlabopamophvie 3ansamus

WccnenoBanue 3aBUCUMOCTH NIEPHOJIa MANIBIX KOJIEOAaHUU Tpy3a HA HUTH OT
JUIMHBIHUTH U MacChl Ipy3a.

HccnenoBanne NEpPEeMEHHON0 TOKa B IEOM U3 IOCJIEI0BATEIBHO
COEIMHEHHBIXKOHAEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexann4yeckue v 31€KTPOMarHuTHbIE BOJIHBI.

MexaHnuueckue BOJIHBI, YCiIoBHUS pacnpocTpaneHus. Ilepumon. CkopocThb
pacnpocTpaHeHuss W JJMHA BOJHBL [lomepedyHble W MPOAOIBHBIE BOJIHBIL.
HnuTtepdepennusu qudpakius MEXaHUYECKUX BOJH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS U3IYyUYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentamusi BektopoB E, B, V B anektpomaruutHoi BosnHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPETIOMIICHHE, TOJIIpu3alus, Tudpakims,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 37E€KTPOMAarHUTHBIX BOJIH. [[piMEHEeHNE AIEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIIBI paTHOCBA3U U TeeBUACHUA. Pagnonokamus. DJIeKTpOMarauTHOE
3arpsi3HEHHE OKPYKAIOIIEH Cpebl.

TexHuueckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JMATHOCTHMKAa B TEXHUKE W MEIULMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Teseon, CBYU-meus.

Jlemoncmpayuu

OOpa3zoBaHue W pacHpoCTpaHEHUE IONEPEYHbIX M TMPOAOJIbHBIX BOJIH.
KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

Habutoienue oTpaykeHus ¥ MpesioMIIEHNS] MEXaHUYECKUX BOJIH.

Hab6nronenue nuntepdepeHin u Audpakiini MEXaHUYECKUX BOTH. 3BYKOBOM
pe30HaHC.

HaGntonieHue cBsi3M I'pOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYJIOM U
4acTOTOM KOJeOaHUIA.

HccnenoBanne  CBOMCTB ~ DJJEKTPOMArHUTHBIX ~ BOJH:  OTPaKCHHE,
npesioMJIeHUE, NoJsipu3anus, qudpakuus, uHTephepeHus.

Tema 3. OnTuka.

I'eomerpuueckas onruka. I[IpsmMonmHENHOE pacIpPOCTpAaHEHUE CBETA B
ogHOpoaHOU cpene. JIyu cBera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOoHbBI oTpaxkeHHsl cBeTa. [locTpoenne uzo0pakeHuit B
IJIOCKOM 3€pKaJe.

[Ipenomnenne cBeTa. 3aKOHBI TMpEIOMJICHUS CBeTa. AOCOTIOTHBIN
nokasarenp npenomseHus. [lonmHoe BHyTpeHHee orpaxkeHue. IlpenenbHbIl yron
MIOJIHOI'O BHYTPEHHETOOTPAKEHHUS.

Hucnepcus ceeta. ClnoxHBIN cocTaB 6enoro ceta. L[BeT.
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ColOuparomyie ¥ pacceuBaronue JUH3bL. ToHKas nauH3a. DOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JMH3bL. [locTpoeHne n3o00pakeHUid B
cOOMpAIOIUX U pacceuBaOIIMX JUH3aXx. DopMylia TOHKOW JUH3BI. Y BEIMYECHHE,
JIaBaAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Hurepdepenuuss cera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMOAEHUS MAaKCUMyMOB M MHHUMYMOB B HMHTEp(EpEeHIHOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. [(udpakmuonnas pemérka. YciaoBUe HAOMIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TMpU TMaJI€HUM MOHOXPOMAaTHUYECKOTO CBETa Ha
Tu(PaKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: OYKH, JIyIa,
doToamnmapar, NPOEKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMoIMHEHOE pacpOCTpaHEHUE, OTPAXKEHUE U MTPEITOMIICHUE CBETA.

OnTuyeckue mpruodOpHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mogenb cBeroBoja. HccienoBanue
CBOMCTB M300pa’KEHUH B TMH3AX.

Mopgenun MuKpockorna, Tteneckona. HaOmogenue wuHTepdepeHIUH CBeETa.
HaOmronenune nudpakiuu cBera.

HaOnronenue nucnepcuu cBera.

[Tonyuenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tonyuenne cnekTpa ¢ MOMONILI0 TUPpPAKIMOHHONW peméTku. Habmonenue
MOJISIPU3alINK CBETA.

Vuenuueckuii sxcnepumenm, Jlabopamopuvie 3ansamusi

N3mepenue mnokazarens npenomieHus crekia. lMcciaenoBaHue CBOWCTB
n300paxkenuii B muH3ax. Habmronenue aucnepcun cBeTa.

Paznen 6. OcHOBBI cCrielIMaIbHOM TEOPUH OTHOCUTEIILHOCTH.

I'pannupl  mpuMeHHMOCTM — KiIaccuueckod — MexaHuku.  [loctynarsl
CHEUHUAIBHOW TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJIA CKOPOCTHU
CBETA B BaKyyMe, IPUHIMUIIOTHOCUTEILHOCTH DWHIITEIHA.

OTHOCUTENLHOCTh OJHOBPEMEHHOCTU. 3aMeJIJICHUE BPEMEHHU U COKpAILCHUE
JUTUHBL. DHEPTUS U UMITYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl ¢ DHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIbI. DHEPruUs
MTOKOS.

Paznen 7. KBantoBas ¢usuka.

Tema 1. D1eMeHTHI KBAaHTOBOM ONTHUKH

®otonsl. Popmyna I[lnanka cBsi3um 3Heprum (GOTOHA C €ro YacTOTOM.
DHeprusiu UMIyJasc HoToHA.

OtkpeiTre u uccienoBanue Gorodddexra. OmbiTel A.I'. CtoneToBa. 3aKOHbI
dotorpdexra. YpaBuenne ODiinmrTeriHa s poroaddexra. «KpacHas rpanuia
dboToarddexra.

JaBnenne cBera. OnbiTol I1.H. JIebeneBa. Xumudeckoe neliCTBUE CBETA.
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Texnnueckue YCTPOWCTBA M  IPAKTUYECKOE INPHUMEHEHHUE:
dboTorMeMeHT,POTOAATUUK, COTHEUHAsI OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oTtorh(PexT Ha yCTaHOBKE C ITMHKOBOM IacTuHOM. MccnenqoBanue 3aK0HOB
BHeIHero Gororddekra.

CBeToano.

Conneunas Oarapest.

Tema 2. Ctpoenue aToma.

Mopens atoma Tomcona. OnwiTel Pe3epdopra 1mo paccessHUIO o -4acTHIL.
[Imanerapnas moxens aroma. [loctymarel bopa. W3nydenue u  moriomeHue
¢$OTOHOB TIpM mepexoje aToMa C OJHOTO YPOBHS JHEPrMHM Ha Jpyroil. Bumabl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTHH aTOMa BOAOPO/IA.

Bonnosele cBoiicTBa yactul. Bosnsl ne bponsa. KopryckyisipHO-BOIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3ITy4YCHHE.

TexHuueckre yCTpOMCTBAa M IPAKTUYECKOE INPUMEHEHUE: CIEKTPaIbHbIN
aHaM3(CIEKTPOCKOMN), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa. Onpenenenue JiMHbI BOJHBI Ja3epa.

Hab6nronenue nuHelyaThIX CIIEKTPOB u3ydeHus.J1azep.

Vuenuueckuii sxcnepumenm, Jlabopamopnule 3aHsamusl

HaOnronenue nuHeityaToro cnekTpa.

Tema 3. ATomHOE s11pO.

OKCIEpUMEHTBI, JTOKAa3bIBAKOLIME CIIOKHOCTh CTpoeHus sapa. OTkpbiThe
paanoakTuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paavoakTUBHOTO u3nydeHus. CBolicTBa anbda-, Oera-, raMMa-u3JIy4CHHUS.
BinsiHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HelTpoHa. Hykionnas moxens snpa I'eiizenOepra—
MBaHeHKo.

3apsn siapa. MaccoBoe uucio sijgpa. M30Tonsl.

Anbda-pacnaa. DNIEKTpOHHBIA H TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIyYECHUE.

3aKOH paJIMOAKTUBHOrO pacnaja.

DOHeprusi CBsi3U HYKJIOHOB B sifpe. SAnepHbie cuibl. [ledekT macchl sapa.
Snepnbie peakuuu. [lenenue u cuHTE3 AI€EP.

Anepnwiii peaktop. TepmosimepHblii cuHTe3. [IpoOiaeMbl U TEPCHEKTUBBI
AIEPHOMPHEPTETUKHU. JKOJIOTMYECKHUE ACTIEKTHI IAEPHON YIHEPTETUKMU.

DneMeHTapHble YacTULlbl. OTKPBITHE TIO3UTPOHA.

Mertoabl HaOIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIE B3auMOACUCTBUS. EauHCTBO (U3MYECKON KapTUHBI
MuUpa.

TexHuyeckue yCTpoMCTBa U NMPAKTUYECKOE IPUMEHEHUE: T03UMETP, Kamepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIINUX YaCTHII.
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Vuenuueckuii sxcnepumenm, Jlabopamopuvie 3auamusi

HccnenoBanue TpekoB 4acTull (110 TOTOBLIM (hoTOTpadusim).

Pazpnen 8. DieMeHTHI aCTPOHOMHUH U ACTPOPUBUKHU.

Oranbel pa3BUTUA acTpoHOMHUHU. [IpuKIIaHOE W MHPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3MbI, IMIAHETHI, UX BUIUMOE
nerokeHue. ColHeuHas: CUCTEMA.

Conuue. ConHeuHast akTUBHOCTh. McTounuk sHeprum ConHua u 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. JlMarpamMma «CHEKTpaJlbHbIM KJacc —
CBETHUMOCTBY». 3BE3/Ibl TJABHOW MOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpOeHHE
3BE311. COBpEeMEHHBIE MPEJICTABICHUSI O MIPOUCXOXKIACHUU U 3BoJoIuu ConHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii [Iyte — Hama ['amaktuka. Ilonoxxenue u nBukeHue CosHIA B
['anakTuke.

Tunbel ranaktuk. PaauoramakTuku W KBazapbl. UEpHbIE OBIPBI B sapax
TaJIAKTHUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma.  PazOeranue
TaJIAKTHUK.

Teopus bonbsuioro B3peiBa. PenukToBOE M3ITydeHHE.

Macmrabnass  ctpyktypa Bceenennoit. Meraranaktuka. Hepeménubie
poOIEMbl ACTPOHOMHUH.

Vuenuueckue nabnooenus

HaOmronenus: HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH IS OTPENICNICHUs TI0JIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEeBEPHOIO MOJIYLIAPUS U SIPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, uianer, Mieunoro Ilytu.

Oo6o0maroiee NOBTOPEHUE.

Pones ¢usumku u acTpoHOMHUHM B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIbHOM M JTHYECKOM cdepax ACATEIBHOCTH YENIOBEKa, pPOJb U MECTO
bU3MKM W acCTPOHOMHUM B COBPEMEHHOM HAy4yHOM KapTUHE MHpPA, POJIb
dbusndeckoit Teopur B HOPMUPOBAHUM MPENICTABICHUNA O (U3MUECKOW KapTHUHE
MUpa, MecTo (U3HYECKOM KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢uszuku 06a30BOro YpPOBHSI OCYIIECTBISIETCS C y4ETOM
COJIEPKATEIIbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcamMu MaTeMaTHKH, OWOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJOTHHU.

Meosicnpeomemuvie nonsimus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (akT, TUMOTe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemwieHHWE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPbI U MX NPOEKIIMU HA OCH KOOPAMHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIMH, TMPU3HAKK TMOJ00US TpPEYTroJbHUKOB,
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oTpeieNieHUe IIOMAAUIIOCKUX GUryp u oobpéma ted.

buonocus: »>nexTpuueckue SIBJICHHMS B JKUBOM INPUPOJE, KOyeOaTEIIbHbIE
JIBUKEHUSI B JKUBOM IIPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOW HPUPOJE,
NEICTBUE paJMalliiHA )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJEKYJ, KpHUCTAJUIMYECKash CTPYKTypa
TBEPABIX  TEJN, MEXaHW3Mbl OOpa30BaHMA  KPUCTAIMYECKOW  pPEHIETKH,
CHEKTPAJIbHBIA aHAJIN3.

l'eocpaghusa: MarHWTHBIE TONIOCAa 3€MJIM, 3alie)KH MAarHUTHBIX Y,
doTochEMKa 3eMHO MOBEPXHOCTH, IPECKA3aHUE 3EMIICTPSICCHU.

Texunonozcus: JIAHUW DIIEKTPOIIEpENad, TEHEpaTop IEPEMEHHOIO TOKa,

ANIEKTPOABUTATEb, WHAYKIIMOHHAS I1€Yb, pajap, PaJAUONPUEMHHUK, TEJIECBHU30D,
anTeHHa, Tenedon, CBU-meuyb, MpOEKIMOHHBIN ammapar, BOJOKOHHAas OITHKA,
COJIHEUHas OaTapes.

20 .
30ecy u Oanee npugooumcs pacuupenuvill nepedeHb 1a00pamopHuIX pabom u Onvimos, u3
KOMOpo2o yyumenvb Oenaem 6ulO0p NO CB0eMYy YCMOMPEHUI0 ¢ Y4émom GulOPaAHHO20 YUeOHO-
Memoouyecko2o KOMNIeKma u umerouje2ocs 0b0opyoosanus.
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4 CTPYKTYPA JUCHUIIJINHBI

4.1 O0beM IMCUMILIMHBI M BUABI Y4eOHOI padoThl

Bup yueoHoii padoTnl O0beMm yacos

O0beM yuyeOHOI TUCHUILINHBI (BCETO) 108
CymmapHass ydyeOHasi HArpy3ka BO B3aHMOJEHCTBHH C 102
npenojaBarejemM
B TOM YHCJIE:

- JIEKIIUU 34

- IPAKTUYECKUE 3aHATHUS 68
CamocrosiTeibHas paboTa o0yuarouerocs (Bcero) 6
Koncynbranuu -
IIpomexyTouHasi aTrecTauus -

IIpomesxcymounas ammecmayus 6 goopme ouggepenyuposanno2o 3avema 60 2
cemecmpe




4.2 TemaTnyeckuii IUVIaH ¢ y4eToM padoueil mporpaMMbl BOCIIUTAHUS

HaunumenoBanue
pa3/ieioB M TeM

Copneprxanue yueOHOT0 MaTepuaa, 1abopaTopHbIe U MTPAKTHUYECKHE PadOThI, CAMOCTOSTENIbHAS
paboTta 00yJaromuxcsl.

Oo0LeMm
4acoB

YpoBeHb
OCBOEHH

1

2

4

BBenenue

Jleknun

®dusnka — (QyHIaMeHTaNbHas HayKa O IpUpPOJE.

EcrecTBeHHO-Hay4YHbIi METOJA IO3HAHUS, €ro BO3MOXXHOCTM U TpaHUIbl IPUMEHUMOCTH.
OKCIIEpUMEHT U TeopHs B Ipoliecce MO3HaHUs MpUpoasl. MoaenupoBaHue (pU3MUECKUX SIBICHUM U
npoueccos. Posb skcriepMenTa U TeopuM B Ipolecce mo3HaHus npupoasl. dusndeckasi BeIUUMUHA.
[Torpemnoctu u3MepeHuil ¢usnueckux BeauuuH. PU3MUECKHE 3aKOHBL. ['paHMIBl IPUMEHUMOCTH
¢mnuecknx 3akoHOB. [loHsTHe O (u3Mueckoil kapTuHe Mupa. 3Ha4eHHWE (U3UKUA MPH OCBOCHHUH
cnenuaiabHoct CIIO.

1

Pa3znen 1 Mexanuka

Jlexuun

Kunemaruka. Mexannyeckoe nBuxkenue. llepememenue. Ilyte.  Ckopocts.  PaBHOMepHOE
NpSAMOJIMHEHHOE JBIKEHHE. Y cKopeHue. PaBHomepeMeHHOE MpsMoInHEHOe nBrkeHne. CBoOoaHOe
nageHue. J[BmxeHue Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY. PaBHOMepHOE IBMKEHHE I10
OKPY’KHOCTH.

3akonbl MexaHuku Hprorona. IlepBwiii 3akoH Hprorona. Cuna. Macca. Umnynsc. BTopoit 3akon
Hprorona. OCHOBHOM 3aKOH KJIacCMueCKOW TuHaMuKHU. Tperuii 3akoH HproToHa. 3aKOH BCEMUPHOTO
TaroteHus. ['paButannonnoe none. Cuna Tsokectd. Bec. CriocoOsl n3Mepenuss Maccol Tesl. CHilbl B
MEXaHUKE.

3aKOHBI COXpaHEHMsI B MEXaHUKe. 3aKOH COXpaHEHHUs MMIyJbca. PeakTuBHOe aBwxkeHue. Pabora
cuibl. Pabora moteHumanbHbIX cuil. MomuocTs. DHeprus. Kunernueckas sneprus. [lotenuuansHas
9HEprus. 3aKOH COXPaHEHUsI MEXaHN4YeCKOU sHepruu. [IpuMeHeHre 3aK0OHOB COXPaHEHHUS.

[IpakTueckue 3aHATHS
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JleMoHCTpanuu

3aBUCHUMOCTh TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUeTa. BUAbI MEXaHUYECKOTO JBUKECHHUS.
3aBUCHUMOCTb YCKOPEHMSI T€JIa OT €r0 MacChl U CUJIbI, IEUCTBYIOIIEH Ha Teso. ClI0KEHUE CUII.
PaBeHCTBO M MPOTHUBONOJIOKHOCTh HANPABICHUS CUJI JACHCTBUSA U NMPOTUBOJAEHCTBUS. 3aBHCHUMOCTD
CHWJIBI YIIPYTOCTH OT AepopMaIiiu.

Cuitbl Tpenust. HeBecomocts. PeakTuBHOE NBUKEHUE.

[Tepexox mMOTEHIIMATLHON SHEPTUM B KHHETHYECKYIO U 00PaTHO.

Urpa «9kuBokm» no pazaeny Mexanuka

JlaGopaTopHble 3aHATHS

HccnenoBanue ABMKEHUS Tena IMOJ ACHCTBUEM IMOCTOSIHHOW cuiibl. M3ydyeHue 3akoHa COXpaHEHHs
UMITYJIbCA.

CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU JABMXKEHUH TeJIa IO JEHCTBUEM CUJI TSKECTU U YIIPYTOCTH.
CpaBHeHue paboThl CUJIbI C U3BMEHEHUEM KMHETHUECKON IHEPIUH Tea.

W3ydeHne 3aKOHOB COXPaHEHHUs Ha IPUMEpE yAapa IMapoB U OATTUCTUYECKOTO MAasITHHUKA.

N3ydeHrne ocoOEHHOCTEN CUIIbl TPEHUS (CKOIbKEHNUS).

Bomnpocsr:

Yro Ha3pIBaeTCA, MEXaHUUYECKUM JBH)KEHUEM ?

Uro Takoe cucrema orcuéra? Kakue OpIBatoT cucTeMbl OTCUéTa?

Yto Takoe TpaeKTOpHs, IPOUIEHHBIN yTh, IEpeMenicHre? B uém 3akimouaercs ux pasnuuue?

Kak paznnuatot ABmkeHus: a) no popMe TpaekTopHuH; 0) 1o xapakrepy usMeHneHus ckopoctu? Kakos
XapakTep ABMKEHHs CBOOOIHO Majaromiero reia’?

[Tepeuncnuth NpU3HAKU KPUBOJIMHEHHOTO JIBUKEHHUSI.

KakoBa TpaekTtopus ABMXKEHHMs TOYEK BHHTA CaMoJIETa: a) MO OTHOIICHUIO K JIETYHKY; O) IO
OTHOLIECHHUIO K 3emie?

Kakyro ckopocTh NEpeMEHHOTO IBUKEHUS TOKa3bIBa€T CIUAOMETP aBTOMOOMIIS?

KakoB ¢usuueckuii cMmbici maccol Tena? Kakum cBoiicTBOM OH o0anaer?

KakoB ¢usnueckuii cmpbicn cuibl? [lo kakoMy HpH3HaKy MOXHO CYAWTh O TOM, YTO K Tely
IIPUJIOKEHA cuiia’?

CdopmynupyiiTe TpH 3aKOHA TUHAMUKU U OOBSICHUTE UX PU3UUECKHI CMBICIL.

Ecin »51eKTpoBO3 pe3KO JBHUraeTcsi ¢ MecTa, TO MOXKET IPOM30MTH pa3pblB CLEIUIEHUS BaroHOB.
ITouemy?

KakoB ¢u3ndeckuii CMbICI MEXaHHUUECKOW SHEPTUHU, MOIITHOCTHU?

KakoB ¢u3nueckuii cMbICII NOTEHIMATbHON U KHHETHYECKON SHeprun?
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ChopmynupyiiTe 3aKOH  COXpaHEHHMs OSHEpruMm B  MexaHuke. Jlig  Kakod  CHUCTEMBI
B3aMMOCYIIECTBYIOIIUX TEJ OH CIPaBeUINB?

Uro Takoe SHeprust MoKos Tena?

KakoB (hu3ndeckuii CMBICT 3aKOHA B3aUMOCBSI3U MacChl M DHEPTHH?

Hanumure pedepar Ha TeMBbI:

. ®dusuka u My3bIKa.
. Cunel TpeHuUsL.
. KoHCTpyKIIMOHHAs IPOYHOCTH MaTepUasa U €€ CBs3b CO  CTPYKTYpOMl.
. Hcaak HploTOH — co3/1aTenb KIIacCU4ecKo  (pu3mKH.
. Bnusinue nedexkroB Ha ¢pu3nyeckrue CBONCTBA KPUCTAUIOB.
o JIBrKeHHe Tena NepeMEHHON MacCCHI.
. Benuuaiiime oTKpbITUS (PU3UKU.
. 3aKOHBI COXPaHEHUSI BMEXAHUKE.
. KoHCTpyKIIMOHHAs IPOYHOCTh MaTepUasa U €€ CBs3b CO  CTPYKTYpOIl.
. HanoTtexHOMOrNs — MEXIUCIHUIUIMHAPHAS 00acTh (PyHIaMEHTAIbHON M NPUKIAIHOW HAYKH
U TEXHUKHU.
o Jleonapno na Bunum — y4eHbIil 1 n300peTaTelNb.
Pasznen 2. OcHOBEI Jleknuu

MOJIEKYJIIPHON
bu3uKy 1
TEPMOJUHAMUKHU

OCHOBBI  MOJIEKYJIIpHO-KMHETHYECKON Teopuu. HMneanbHbli ra3. OCHOBHbIE — IOJOXEHUS
MOJIEKYJIIPHO-KHUHETUYECKOU Teopuu. PazMepsl 1 Macca MOJIEKYJI U aTOMOB. bpOyHOBCKOE IBUYKEHHE.
Hudpdysusa. Cuiibl U dHEpPrus MeXMOJIEKyJIspHoro B3aumopecTBus. CTpoeHue ra3000pa3HbIX,
KUAKUX U TBEpAbIX Tell. CKOPOCTH IBMKEHUS MOJIEKYJ] U UX u3MepeHue. MneanbHsblii ra3. JlaBienue
raza. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TeOopuu Tra3oB. Temmeparypa u ee
u3MepeHue. ['a3oBble 3aKOHBI. AOCONIOTHBIA HYNb TeMIEpaTypbl. TepMOAMHAMHUYECKas IIKajia
TEMIIepaTyphl. Y paBHEHUE COCTOSHUS UJI€AJIbHOTO Ta3a. MolsipHas ra3oBas IMOCTOSIHHAS.

OcHoBBI TepMOauHAMHUKU. OCHOBHBIE IOHATHS W ONPENENICHUsA. BHYTpPEHHsISI DHEpPrHsl CHUCTEMBI.
BuyTtpennsas sHeprus upeainbHoro rasza. PaGora u Ttemnora kak (opMbl Hepesaud SHEPrum.
TerutoeMkocTh.  YjenbHas TEMJIOEMKOCTb. YpaBHEHHE TeruoBoro Oamanca. IlepBoe Hauaino
TepMOAMHAMHUKU. AnuabatHbiil npouecc. [Ipunnun neiictBus temoBoi mamuHbl. KIT/] TernoBoro
asurarens. Bropoe Hauano tepmoguHaMuky. TepmoauHamuueckas LIKajga TeMiepaTryp. X0J0IUIbHbIE
MamuHbl. TerioBble apurarenn. OXxpaHa MOPUPOIBI.

Cgoiicta napos. Mcnapenue u xkoHneHcauusi. HacwleHHbI map U ero cBoiicTBa. AOGCONIOTHAs U
OTHOCHUTEJIbHAs BIAXHOCTh Bo3ayxa. Touka pockl. Kunenue. 3aBucuMOCTb TeMIIepaTypbl KUIIEHUS OT
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naBieHus. lleperperelii map M €ro HCHoOJb30BaHME B TexHHMKE. CBONCTBA KUAKOCTEH.
XapakTepucTuKa JKHUJIKOIO COCTOSIHMSL BemlecTBa. [IOBEpXHOCTHBIM CIOM KUIAKOCTH. DHEPrus
IIOBEPXHOCTHOTO CJ10s. SIBJIEHNS HA TPaHUILIE KUAKOCTU C TBEPIBIM TeaoM. KanuuispHble sIBJICHMUSL.
CpolicTBa TBEpABIX Tel. XapaKTCPUCTUKA TBEPAOTO COCTOSHUS BEILECTBA. YIIPYTrMe€ CBOMCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHndeckue cBONCTBa TBEPABIX Tell. TenaoBoe pacUIMpeHUE TBEPIbIX
Ten U kuaKocTel. [aBnenye nu KpucTauM3anus.

[IpakTrueckue 3aHATUS

JleMoHCcTpanuu

JBmwxenue 6poyHoBCKkUX yactuil. Juddy3us.

M3MeHeHne JaBieHMs Ta3a C U3BMEHEHUEM TeMIIepaTyphl pU MOCTOSHHOM o0beme. M3oTepmuueckuit
U U300apHBIN IPOLIECCHI.

W3MeHeHne BHYTPEHHEH 3HEPTrUuu Te IPU COBEPLLIEHUU padoThl. Moenu TEMI0BbIX IBUraTeIEH.
Kunenne Bozbl Ipy NOHMKEHHOM AaBiieHUU. IIcuxpoMerp u rurpoMerp.

SIBneHUST TIOBEPXHOCTHOTO HATSKEHWsT M cMauumBaHUs. Kpucramibl, amopdHBIE BeElIeCTBa,
KUAKOKPUCTAIUNINYECKHUE TENA.

BuxTopuna no pazzneny «OCHOBBI MOJIEKYJIAPHOU (PU3UKU U TEPMOIUHAMUKI

JlaGopaTopHble 3aHATHS

N3mepenne BIaKHOCTH BO31yXa.

N3mepeHre NOBEpXHOCTHOTO HATSHKEHUS KUIAKOCTH.

HaGnronenue nporecca kpucraauzanuu M3ydenue negopmannu pactskeHus. MzyueHue TerioBoro
pacmMpeHus TBEPABIX TEIL.

M3yueHne ocobeHHOCTEH TEMI0BOr0 PaCIMPEHUs BOJIBI.

12

Bormpocsr.

ChopmynupyiiTe OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KUHETHIECKON TEOPHH.

UYto crneayeT MOHUMATh TIOJ] OTHOCHTENHFHOM Maccoii BeuecTBa?

KakuMm ycioBusiMu T0JKHA YIOBIETBOPATH TEPMOTUHAMUYECKAst CUCTeMa?

[Touemy npu HcTapeHUH KUIKOCTH €€ TeMIepaTypa MOHUKaeTcs?

[Tpu OTCYTCTBUY CMa3KH U OXJIKJCHHS JIBUTATEIII BHYTPEHHETO CTOPaHUs BO3MOKHO
«GaKJIMHUBaHUE» NOPIIHS B nuauHApe. OOBICHUTE 3TO SIBICHUE.

[Touemy HE pEKOMEHIYETCSI €CTh OYSHD TOPSYYIO HITH OY€HB XOJIOTHYIO TTHUIILY?
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Hanumure pedepar Ha TeMBbI:

o beckoHTakTHBIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.

o Kpuoanekrpornuka (MUKPOIIEKTPOHUKA M X OJIO T ).

o Merto/ibl onpeiesieHus INIOTHOCTH.

° Makc IInask.

o [TonynpoBOAHMKOBBIEC TATYUKH TEMIIEPATYPHI.

o [TpoGieMbI 3KOJOTHH, CBSI3aHHBIC C UCTIOJIH30BAHUEM TEIIJIOBBIX MAIITUH.
o PeakTuBHBIC ABUTATENIN U OCHOBBI PAOOTHI TETUIOBOK MAITMHBI.

. Cepreii IlaBnoBuu KoposieB — KOHCTPYKTOp M OpraHU3aToOp IIPOU3BOJCTBA PAKETHO-
KOCMUYECKOH TEXHHUKH .

. du3ndyecKue CBOMCTBA aTMOC(EPHI.

o DKOJIOTHYeCcKHe MPoOIeMbl U BO3MOXHBIC TyTH UX PELICHHUS.

° Muxans BacunbeBud JIOMOHOCOB — y4E€HBIM SHIMKIONEIUCT.

Paznen 3 DnexrpoanHamuka

Jlexuun

OneKkTpuyecKkoe Moje. DIeKTpUuyYecKue 3apsipl. 3aKOH coxpaHeHus 3apsjaa. 3akoH Kymona.
OnekTtpuueckoe nosie. HampsokeHHOCTh 3iekTpuyeckoro mnoss. [IpuHumn cynepno3uuuy mNoJiew.
Pabora cun snekrpocratuyeckoro mnoiis. [lorennuan. PazHOCTh MOTEHIMAIOB. DKBUIIOTCHIIMATLHBIC
MOBEPXHOCTH. CBSA3b MEXKAY HANPSKEHHOCTHIO M PA3HOCTHIO MOTEHIMAIOB 3JEKTPUYECKOIO IOJS.
Husnextpuku B snekTpudeckom noje. [lomspuzamus audnekTpukoB. [[pOBOIHUKN B AIEKTPUYIECKOM
none. Kongencaropel. CoennHeHHWE KOHJEHCATOpPOB B Oarapero. ODHeprus 3apsHKeHHOTO
KOHJIEHCAaTOpa. DHEPrus 3JIEKTPUIECKOI0O MOJIS.

3aKOHBI TIOCTOSIHHOTO TOKa. YCIIOBUS, HEOOXOJUMBIE Jisi BO3HHKHOBEHMS U TMOJAJEP>KaHUS
aeKTpudeckoro Toka. Cuja Toka M IUIOTHOCTh TOKa. 3akoH Owma mns ydactka uenu 6e3 DJIC.
3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIECHUS OT MaTepHasa, JJIMHBI U IUIOIAAU TONEPEYHOrO
CEYCHHUS TMPOBOJHMKA. 3aBUCUMOCTH  JJIEKTPUYECKOTO  COMPOTUBIICHHUS TPOBOJHUKOB  OT
TEMIIepaTypbl. DIJIEKTPOJABWXKYIIAs CHJAa HCTOYHUKA ToKa. 3akoH Oma s MOJHOM Uemnu.
Coenunenue npoBogHUKOB. CoelMHEHNE MCTOYHUKOB AJIEKTPUYECKOW SHepruu B OaTapero. 3aKoH
Jxoyns—Jlenna. Pabota u MOITHOCTB AJIEKTpUYECKOro ToKa. TemnaoBoe AelicTBrUe TOKA.
DNeKTpUYECKHii TOK B ToOJynpoBogHUKax. CoOCTBEHHAss MTPOBOJUMOCThH TOJYIPOBOJ- HHUKOB.
[TomympoBOTHUKOBBIE TIPHUOOPHI.

MaruutHoe mnosie. BekTop HMHAYKIMH MarHUTHOrO mojid. JlelicTBME MAarHMTHOTO IO Ha
IPSIMOJIMHENHBIN POBOJHUK C TOKOM. 3akoH Amnepa. B3aumoneiicTBue TOKOB. MarHUTHbBIN MOTOK.
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Pabota no nepemenienno NpOBOJHUKA C TOKOM B MarHUTHOM I1ose. JleiicTBue MarHUTHOTO MOJIsi Ha
nBwkymuiics 3apsia. Cuna Jlopenmna. OnpeaeneHue yaelbHOTO 3apsia. Y CKOPUTEIU 3apsKEHHBIX
YacTHII.

DONEeKTpOMarHuTHasE WHAYKLIUA. OJEKTPOMarHuTHas WHAYKLIHA. BuXpeBoe 3ieKTpuyecKoe IoJie.
CamouHayK1IMsI. DHEPTrUst MATHUTHOTO 11 O JI A .

HpaKTI/I‘IGCKI/Ie 3aHATHUA

JleMoHCTpanyuu

B3aumoneiictBue 3apskeHHbIX Ten. IIpOBOAHMKM B 3JEKTpUUYECKOM mone. JIMdIexTpuku B
aneKkTpudeckoM mnosie. KonaeHncaropsl.

TennoBoe aeiicTBUE 3IEKTPUIECKOTO TOKA.

CoOcTBeHHAs U PUMECHAs! IIPOBOJMMOCTb MOJTYITPOBOAHUKOB. [10TyIIpOBOTHUKOBBIN AHOI.
Tpanzucrop. OnsIT Dpcreaa.

B3aumoneiictBue npoBOAHUKOB ¢ TOKaMH. OTKIIOHEHHME 3JEKTPOHHOIO My4YKa MAarHUTHBIM IOJIEM.
OJEeKTpOJIBUTATENb.

DNEKTPOU3MEPUTENbHBIE IPUOOPBI. DIEKTPOMArHUTHAS UHAYKLUS.

OnbiTel Dapajes.

3aBucumocts OJIC caMOMHIYKIMM OT CKOPOCTH HW3MEHEHHUS CHJIbI TOKA W HWHAYKTUBHOCTH
POBOIHHKA.

Pa6ota anexrporeneparopa. Tpanchopmatop.

JlaGopaTopHbIe 3aHATHS

N3yuyenne 3akoHa Oma A yyacTKa I€NM, IOCIEAOBATEIbHOIO W NapauIeIbHOTO COEIWHEHUs
IIPOBOJTHUKOB.

N3yuenue 3akona Oma s mojHoW nenu. V3ydyeHue sBieHus 31IeKTPOMAarHUTHON MHIYKIIMH.
Onpenenenne ko3¢ (UIMEHTa IOJE3HOro JEHCTBHS HIEKTpUYECKOro 4aiHuka. OrmnpeneneHue
TEMIEPATypbl HUTH JaMIIbl HaKaJUBaHUS.

Omnpenenenne O/1C 1 BHyTPEHHETO CONTPOTUBIICHHUS] HICTOYHHUKA HANIPSKCHMUSL.

12

Bomnpocsr.

Yro Takoe aneKkTpocTaTuka?

[aiite onpeneneHne 3JIEKTPUIECKOTO 3apsia.

B uém oTinune noBeneHns IPOBOAHUKOB U JUAJIEKTPUKOB B 3JIEKTPUUECKOM TOJIE?

Yro Takoe noteHman? Yemy paBHa pa3HOCTh MOTEHIIMATIOB MEXTY ABYMS TOUKaMH 1OJIsA?

Kak onpenenuTs 31eKTpUUYECKYI0 EMKOCTh KOHJeHcaTopa?

Yro takoe anexTpuuyeckuil Tok? Kakoil TOK Ha3bIBalOT TOKOM HPOBOAMMOCTH? UTO MPUHHUMAIOT 3a
HAIpPaBJIEHUE JIEKTPUUECKOT0 TOKA?
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KaxoBbI yc10BUSI BOSHUKHOBEHHUS U CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA?
Uro naspBaroT cwiod Toka? IlpuBemure ¢opmMyiy, BbIpaXaronyr0 (GU3MUYECKHH CMBICT 3TOTO
MOHSITHSL.

UYto TaKoe ANEeKTPOABIIKYILAs CUjla UCTOUHUKA?

Uro Takoe 31EKTPUUECKOE COIPOTUBIEHUE TPOBOAHUKOB?

UTto Takoe yaelbHOE CONMPOTUBIIEHUE NMPOBOHMKA? B Kakux eguHunax oHo uzmepsiercsa B CU?

Uro npeacrasisier co00il sIBIICHUE CBEPXITPOBOUMOCTH?

Kak 3anuceiBarot u opmynupyrot 3akoH OMa AJi1 OTHOPOAHOIO Y4acTKa MOCTOSSHHOTO TOKa?

Kakue BemectBa oTHOCAT K  3iekTponuTam? Yem oO0ycioBiIeHAa  3IEKTPOIPOBOJUMOCTD
31eKTponuToB? UTO Takoe SNEKTPOIUTHUECKas quccoruanus? Monuzanus?

Uro npeacrasisier co00# 3TEKTPUIESCKHA TOK B JIEKTPOIUTAX ?

Yro Takoe Bakyym?

Hanwmure pedepar Ha TeMbI:

. AnbTepHAaTUBHAS YHEPrETHKA.

. AKyCTHYECKHE CBOMCTBA MOJYIPOBOHUKOB.

. Bugpl anekrpuueckux paspsioB. DJIEKTpUUECKHUE paspsjibl Ha CIyxOe uenoBeka.

o 3akonbl Kupxroda muist 37IeKTpUYecKOr e MU .

. Hcnonp30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

. MaruuTtHble U3MepeHust (IPUHIMIBI TOCTPOSHUS TPUOOPOB, CIIOCOOBI U3MEPEHUSI MArHUTHOTO
HOTOKA, MATHUTHON MHIYKIIUH).

. Maiikn ®apazeit — co3garenb y4eHHs 00 3JIeKTPOMarHUTHOM  TOJI€.

. MosnHust — ra3oBslii pa3psj B IPUPOIHBIX YCIOBUSX.

. OTKpBITHE ¥ TIPUMEHEHUE BHICOKOTEMITEPATYPHON CBEPXITPOBOJUMOCTH.

[lepeMeHHBII 3JIEKTPUUECKHUI TOK U €r0 TPUMEHEHHE.
[Ipupona ¢eppomaraeTusma.

. IIpou3BOACTBO, lepeadya U UCIOIb30BAHUE DIICKTPOIHEPTUH.

. [Tbe30nnexkTpudeckuii 3pdexT ero npuMeHeHue.

. Tpancopmaropsi.

. Xanc Kpuctnan Opcres — OCHOBOMOJIOKHHUK — JIEKTPOMAarHeTU3Ma.
. [IIxana31eKTPOMArHUTHBIX BOJIH.

. Omunnit Xpuctruanosuy JleH — pycckuit G U3 UK.

. DneKTpOHHas IPOBOAUMOCTb METaIOB. CBEPXNPOBOIUMOCTb.

Anape Mapu AMIiep — OCHOBOITOJIOXKHHK 3JIEKTPOJAUHAMUKH .
ACUHXpPOHHBIN JBUIaTENb.
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. Bopuc CemenoBuu SAxkobu — ¢pu3uk u uzo0peraTensb.

o Hukona Tecna: )xu3Hb 1 HEOOBIYAHBIE  OTKPBITHS.

. [IpumMeHeHue KUJKUX KPUCTAIIIOB BIPOMBIIIJIEHHOCTH .
o [Ina3zma — 4yeTBepTOE COCTOSIHUE BEIICCTRA.

° Kuakue kpuctauibl.

o Bnusane nedexroB Ha hU3MYECKUE CBOMCTBA KPHUCTAJIIOB.

Pasnen 4 Konebauns
U BOJIHBI

Jlexuun

Mexanunueckue konebanus. KoneOatenbHoe nBmxeHue. ['apmonHmyeckue konebanus. CBoOOAHbIE
MexaHudeckue koseOanus. JIuHelHble MexaHMYeckne KoiiebarenbHble cuctembl. [IpeBparmieHue
SHEpruu IpH KojeOaTenbHOM JBM)KeHHMH. CBOOOJHBIE 3aTyXalolMe MeXaHWYeCKHe KoyeOaHus.
BoinykieHHBIE MEXaHUYECKUE KOJIEOaHUs.

Yupyrue BosHbl. [lonepeunsie U NpOAOJIBHBIE BOJIHBL. XapaKTEPUCTUKHU BOJIHBL. Y paBHEHUE IIOCKON
Oerymieii Bonubl. aTEepdepenuns BonH. [Tonstue o audpaxnun BoH. 3ByKOBBIE BOJIHBL. YIIBTPa3BYK
U €r0 IPUMEHEHHE.

OnexkTpoMarHuTHbIe Kosiebanusi. CBOOOAHbBIE AJIEKTpOMAarHUTHbIE Kosebanus. [IpeBpamienue sneprun
B KoJIe0aTeabHOM KOHTYpe. 3aTyXarolue 3JeKTpOMarHuTHbeIe kKojaeOanus. ['eHeparop HezaTyxaromux
AJIEKTPOMAarHUTHBIX KoJieOaHWW. BbIHYXJIeHHbIE aneKkTpuyeckue kojedanus. IlepeMeHHBIN TOK.
I'enepaTop nepeMeHHOro Toka. EMKOCTHOE M MHAYKTUBHOE COINPOTHUBIIEHUS IEPEMEHHOIO TOKA.
3akoH OmMa nJisi SIEKTPUUYECKON LEeTH TepeMEeHHOro Toka. PaboTa M MONTHOCTh EPEMEHHOTO TOKaA.
I'enepatopsl Toka. Tpanchopmatopsl. Toku BbicOkOM wacToThl. [lomyuenue, mnepernadya u
pacmpeneseHue JIEKTPOIHEPTUH.

OJEeKTpOMarHUTHbIE  BOJHBL.  DJIEKTPOMarHuTHOE  TMoJIe  Kak  OCOObIf  BHJ ~ Marepuu.
OnexkTpoMarHuTHble BOJHBL. Bubpatop I'epua. OTkpbIThIE KosieOaTenbHbIM KOHTYp. M300pereHue
panuo A. C. IlonossiM. [loHsiTHE O pagnocBs3u. IIpuMeHeHne 31EKTPOMarHUTHBIX BOJIH.

IIpakTueckue 3aHsATHS

JeMoHcTpanmun

CBo0OoHBIEC U BBIHY)K/ICHHBIE MEXaHUYECKHE KojieOaHus. Pe3onanc.

OO0pa3oBaHue U pacpoCTpaHEeHHe YIPYruX BOIH. YacToTa KoneOaHUi 1 BRICOTa TOHA 3BYKA.
CBoOoHBIC IEKTPOMArHUTHBIE Kojiebanus. OCIuiorpaMMa nepeMeHHOT0 TOKa.
KoHneHcaTop B 11enu nepeMeHHOro TOKa.

Karymika vHIyKTHBHOCTH B IIETIH IEPEMEHHOTO TOKa. Pe30HaHC B OCIeI0BATEIHHOM 1IETIH
MEPEMEHHOT0 ToKa. M3myueHue u npuem 31eKTPOMArHUTHBIX BOJIH.

Panmocss3b.

Urpa-kBect no pa3aeny Konebanws 1 BOJTHBI

12
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JlaGopaTopHble 3aHATHS

W3yueHre 3aBUCUMOCTH TepHOa KOJIeOaHUH HUTSHOTO (MIIM TPY)KUHHOTO) MasiTHUKA OT JUTMHBI HUTH
(nm MacceiTpy3a).

VHIyKTHBHBIC H EMKOCTHOE COITPOTHBIICHUS B IIEMTU IEPEMEHHOT'O TOKA.

Bomnpocsr.

Kakoe nBuxeHune Ha3biBaeTcs kosiebarenbHbIM? KakuMu napameTpaMy OHO XapakTepu3yeTcs?

Kakoii nporiecc Ha3bIBarOT BOIHOBBIM? B Kakoii cpeie oH Habmogaercs?

Kakue BosHBI Ha3bIBaIOT 3BYKOBBIMU?

KakoBa cBs3b MEXIYy S3JCKTPUUYECKMMH W MarHUTHBIMH mossiMu? Kakue mons HOCAT Ha3BaHHE
3JIEKTPOMArHUTHHIX?

B uém 3akimrouaercs cymHocTs onbiToB A.C. [TonoBa?

B uém 3akimrouaercs npuHUKI paarosnokanuu? I'e npuMeHsI0T paauosIoKauio?

Hanumure pedepar Ha TeMBbI:

. Anexcanap Crenanoud [1onoB — pycckuii yueHsblil, n300peraTesnb paguo .
o Pa3ButHe cpencTs CBA3M U paaHo.
. PentrenoBckue nyun. @usmuka otkpeitus. IIpumenenue.
. CoBpeMeHHast CIIyTHUKOBAs CBSI3b.
. CoBpeMeHHbIE Cpe/ICTBa CBS3H.
. VYnbTpa3Byk (oyyeHue, CBONCTBA, IPUMEHEHNUE).
. PennkToBoe n3iyueHue.
Pasnen 5. OnTuka Jlexmun

[Tpupona ceera. CKOpPOCTh PACHPOCTPAHEHMsI CBETA. 3aKOHBI OTPAKEHUS W NPEJIOMIICHUS CBETA.
[Tonnoe oTpaxenue. JInn3el. ['na3 kak ontudeckas cucrema. Onruyeckue Npudopsl.

BonHoBble cBoiictBa cBera. MHTepdepenuns cBeta. KorepeHTHOCTh  CBETOBBIX — JIyyeil.
WnTepdepenius B ToHkuX miaeHkax. [lomocsl paBHoil Tonmuael. Konbia Heiotona. Mcnons3oBanue
uHTephepeHIIMY B Hayke W TexHuke. Judpakius csera. [udpakuus Ha IIeaM B HapaieNbHBIX
nyyax. Judpakunonnas pemerka. [lonstue o romorpaduu. Ilonspuzanusi monepeyHbIX BOJH.
Iomspusanusa ceera. [IBoiiHoe mydenpenomiuenue. [lonspounsl. Jucnepcus csera. Buabl CriekTpos.
Cnextpel ucnyckanus. CHEKTpbl TOTJIOMICHUA. YIIbTpaduoaeToBoe W WH(]PpaKpacHOE H3IYYCHHS.
Penrrenosckue siyun. VX mpupoja v CBOMCTBaA.

[TpakTueckue 3aHATHS

JeMoHCcTpauyun
3aK0oHBI OTPAKEHHS U MpejioMIieHus cBeTa. [loHOe BHYTpEeHHEE OTpaKeHHE.
Ontuueckue npudopsl. Murepdepennns crera. udpakuus ceta.
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ITonspuszanus ceera.

[TosrydeHue CiekTpa ¢ IOMOILBIO IPU3MBI.

[Tony4yeHnue criekTpa ¢ TOMOILIBIO AU(PPAKIIMOHHON perieTkd. CHeKTPOCKOII.

JlaGopaTopHble 3aHATHS

N3yuenne n300pakeHUs] MPEAMETOB B TOHKOW smH3e. M3yuenuwe mHTEepdepeHINH U AUQpaKIuu
CBeTa.

I'panyrpoBKa CIIEKTPOCKOIIA U ONPEEICHHUE JUIMHBI BOJHBI CIIEKTPAJIbHBIX JIMHUM.

Bomnpocksr:

B uém 3akirouaercs CylHOCTh KBAaHTOBOW TEOpUU CBETA?
CdopmynupyiiTe 3aK0H OTpaKECHHUS CBETA.
Cdhopmynupyiite 3aK0H MPETOMIICHHS CBETA.

Hanummre pedepat Ha TeMbI:

OO6mbsacHenne GOTOCHHTE3a C TOUKHU 3PEHUS (PU3UKU.
OnTHyeckue sBICHUS B MIPUPOJIE.

CBeT — nJIeKTpOMarHuTHas BOJIHA.
DOTO3JIEMEHTHI.

dororddexr. [Ipumenenue sBinerus Gorodddekra.
JlazepHble TEXHOJIOTUM U UX UCTIOJb30BAHUE.
KoHcTpyk1us v BUJIBI JIa3€POB.

Judpaxus B Haed )KU3HU.

Anexcanap I'puropseBuu CTosieToB — pycCKUil p U3 UK.
['onorpacdus u ee npuMeHeHUe.

Pa3znen 6. OcHOBEI
CIIEUAJILHON TEOpUHN
OTHOCHUTEJIBHOCTH.

Jlexuun

I'panuubl  TPUMEHMMOCTHM  KJIACCMYECKOW  MeXaHWUKH. [locTymarel  creluaibHOM  TEOpUH
OTHOCUTEJIBHOCTH: NMHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe, IPUHLUII OTHOCUTEIBHOCTH
OHHIITENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.

IIpakTHyeckue 3aHsATHS

3amenJieHne BpEMEHH U COKpAIEHUE JJIMHBL. DHEPTHs U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKOM YaCTUIBI. DHEPTHUs MOKOS

CaMocTosTenbpHas pa60Ta

Anp0epT DUHIITEHH — €r0 UJIer U THIOTE3bI
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Pasnen 7. DnemeHTHI
KBaHTOBOH (pU3UKH

Copepxanne yaeOHOro Marepraia (JIKIIMOHHBIC 3aHSTHS)

KBanToBas ontuka. KBanroBas runoresa [lnanka. @otonsl. BHemHui GotornexkTpudeckuii 3Qpekr.
Buyrpennnii poroadpdexr. Tumsr HoTormeMeHTOB.

O®uszuka aroma. Pa3BuTue B3rIs10B HAa CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTPax
Bojiopona. Snepuas moxens atoma. Omnbitel J. Pesepdopna. Moaens aroma Bomopoaa mo H. bopy.
KBaHTOBbIE reHEPATOPHI.

IIpakTyeckue 3aHsATUs

®dusuka aToMHOro siipa. EcrecTBeHHas paAM0aKTUBHOCTh. 3aKOH PaJlMOaKTUBHOrO pacnaaa. CrocoObl
HaAOJIIOCHUST U PEruCTpally 3apspkeHHBbIX dacTui. Oddext BaBunoBa — YepenkoBa. CtpoeHue
aTOMHOTO sisipa. JledexT mMacchl, SHEprus CBA3M M yCTOWYMBOCTh aTOMHBIX sIEp. SlaepHble peakuuu.
HckyccTBEHHAasE paauOaKTUBHOCTh. JlenmeHue Tsokensix —simep. llemnas  sgepHas — peaxiius.
VYnpaisemas 1enHas peakuus. SAnepssiii peakrop. IlomydyeHue paninoakTHBHBIX H30TONOB M HX
npuMeHeHne. bruojornyeckoe AeHCTBHE PaIHOAKTUBHBIX H3IIyYeHUH. DIeMEHTapHbIC YAaCTHIIBI.
JlemoHcTpanuu

doroaddexr.

JluneltuaTble CIEKTPBI PA3IMYHbIX BelecTB. VM3myyeHue yazepa (KBaHTOBOTo reHepaTtopa). CueTumuk
MOHU3HUPYIOUIUX U3ITyYEHUN.

Bomnpocsr.

Ha ocHoBanum kakux skcrepuMmeHTanbHbIX (axtoB H. bop cdopmynuposan mocrynarel? B uém
3aKJI0YaeTcsl X GPU3NIECKU CMbICT?

Uro Takoe ecTecTBeHHas pPaauoakTUBHOCTH? KaKOBBI C€OCTaB paJMOAaKTUBHOIO W3IYYEHUS U
BO3MO>XHOCTH €T0 pETUCTpanuu?

Urto takoe nepuox nonypacnanga? CHopMynupyiTe 3aKOH paJoaKTUBHOTO pacmajia.

Hanummre pedepar Ha TeMbl:

. AtomHas gusuka. M3otomnsl. [IpumeHenne painoakTUBHBIX H30TOIOB.

. Metonbl HaOIOJEHNUS U PETUCTPALIMH PAJIMOAKTUBHBIX M3JIyY€HUH U 4aCTHU LT .

. Hunbe bop — onun u3 co3pareneld COBpeMeHHON G U3 UK U .

. IIpuMeHeHne AIepHBIX PEaKTOPOB.

. VYrpaBisieMblil TEPMOSIEPHBII CUHTE3.

. Mopnenu aroma. OnbiT Pesepdopaa.

° Metog MeUEHEIX aTOMOB.

. Y ckopuTenu 3apsKEHHBIX YaCTHLI.

. Urops BacunbeBnu KypuaToB — u3suk, opraHu3atop arToMHOM HAyKHM U TEXHUKHU.
. Knaccugukaius u xapakTepUCTUKH IEMEHTAPHBIX  YaCTHII.
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Pasnen 8. DnemeHTHI
ACTPOHOMHH U
acTpou3uKH

Jlexuun

Otansl pa3zBUTHs acTpoHOMUHU. [IpuKinagHOe 1 MUPOBO33pEHYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3gHoro nHeba. Co3Besmusi, sSpKue 3BE3BI, TUIAHETHI, X BUAUMOE nBMxkeHHe. CoiaHedHas
cucrema.

Connue. CosHeuHast akTUBHOCTh. Mcrounuk sHepruu ConHua M 3BE3A. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JlmarpaMma  «CHEKTpaJIbHBIA KJIacC — CBETUMOCTBbY». 3BE3AbI  IJIaBHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3] TJIABHOM MOCJIE10BATEILHOCTH.
Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE MTPEACTaBICHUS O IPOUCXO0XKIECHNUHU U 3BoIonnn CoiHLa
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]T.

Muneunsiii [1yts — Hama ["anaktuka. [lonoxenue u auxenue Connna B ['anakTuke.

Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApaX TAIAKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06ua. Paz0eranue ranakTuk.

Teopus bosnbioro B3peiBa. PenukroBoe uznydenne. MacmtabHast cTpykrypa Beenennoii.
Mertaranaktuka. Hepeménnabie mpobieMbl aCTPOHOMHUH.

IIpakTueckue 3aHsATUs

HabmioneHnss HEBOOPY)KEHHBIM TJIA30M C HCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX TMPHIIOKEHUH IS
ompesieNieHus] TOJIOKEeHUsT HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHOro nosymapus U sipkue 3BE3/1bI.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

JeMoHcTpanmun

Conneynas cuctema (MOJIETh).

®dotorpaduu MiIaHeT, cielaHHble ¢ KOCMHUYECKUX 30H10B. KapTa JIyHb! 1 naHer.

Ctpoenue u 3BoroIus BeeneHnoil.

CamocTosTenbHas pabora
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Hanumure pedepar Ha TeMBbI:

AcTepouibl.
ACTpOHOMMS HAITUX JTHEM.
Hyxneocuntes Bo BeeneHHoil.
IInanersr COTHEYHOW CHCTEMBI.
IIpoucxoxnenre CoTHEIHOW CHCTEMEL.
CoBpemeHHas pu3nyeckas KapTHHa MHUPA.
ComnHIle — UCTOYHUK KU3HK HA3eM I e .
UYepHble JBIPHL.
Poxnenue u 3Bonronus 38e34.
Hukomnait KonepHuk — co3gaTesns reTuoleHTPUIeCKON CHCTEMBI
lanuneo 'anunelt — ocHOBATENh TOYHOTO €CTECTBO3HAHMSL.
3HaueHue oTKpeITUi ["anumes.
Bcenennas u TeMHas MaTepusl.
Ponp K.O.[{nonKOBCKOr0 B pa3BUTUH KOCMOHABTUKH.

MHpa.

Wroro 3a 2 cemecTp

60

BCET'O

108

Jnst XapaKTepUCTUKH YPOBHSI OCBOCHHS YI€OHOTO MaTepHaa HCIOIb3YIOTCS CIIEAyIONIe 0003HAYCHUS:
1. — o3HaKOMHUTENBHEIH (y3HABaHHUE paHee N3yUYeHHBIX 0OBEKTOB, CBOHCTB);
2. — penpOyKTUBHBIN (BBIMOIIHEHHE ICATSILHOCTH IO 00pasily, HHCTPYKIIHU WITH O] PyKOBOJICTBOM)

3. - HpO,Z[YKTI/IBHLIﬁ (HJ'IaHPIpOBaHHC 1 CaMOCTOATCIBbHOC BBITIOJIHCHUEC ACATCIIBHOCTH, PCILICHUC HpO6J'I€MHLIX 33.,[[3.‘1)
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5 YCJOBUSI PEAJIM3AIIMN YYEBHOM JUCIUIIJINHBI
5.1 TpeGoBanuss K  MHHUMAJIBHOMY  MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanmzanus yueOHON IUCHMIUIMHBI TpeOyeT Haluuus yd4eOHOro KaOWHeTa
«Duzukay, 1ad0paTopuu MOJEKYISIPHOU (PU3MKHU U TEPMOJAUHAMUKY, JTA00OpATOPUS
KBaHTOBOU (PU3UKH.

Texnuueckue cpeacTsa 00ydeHUs:

YcTaHoBka IS onpeneneHust kod(duimenta TemIonpoBOIHOCTH BO3TyXa

@IIT1-3; yctaHOBKa JUIsl ONPEAECIEHUS OTHOLIEHUS TEIIOEMKOCTEW BO31yXa IIPU
MOCTOSTHHOM JIaBJICHUA © TIOCTOSHHOM o0beme PDIIT1-6H; ycraHoBka miis
U3YYEHUS 3aBUCUMOCTH CKOPOCTH 3ByKa oT TeMiepaTypsl ®OIIT1-7; ycranoBka nis
onpeaenenus n3Menenus sutpornun OIIT1-11.
YcraHOBKa Uil ONPENENeHUsT PE30HAHCHOIO MOTeHIMana metonoM PpaHka u
I'epua ®IIK-02; ycraHOBKA U1 M3YYEHUS YJHEPIETUYECKOTO CIEKTPA IEKTPOHOB
(u3yuenue B-paanoaxktuBHoctH) GIIK-05; ycraHoBKa 1715 M3ydeHUs p-n nepexojia
@IIK-06;  ycraHoBKa s M3YyYEHHs  TEMIIEPAaTypHOM  3aBUCUMOCTH
JIEKTPOIPOBOIHOCTH METAIOB M MoaynpoBoaHuKoB PIIK-07; ycraHoBka mis
uzydyenus s¢pdexra Xomra B nomynpoBoanukax PIIK- 08; ycraHoBka miis
u3ydeHuss crnekrpa aroma Boaopoma DIIK-09; ycraHoBka s uW3y4yeHUs
abcomotHo uepHoro Tena OIIK-11.

5.2 UudopmanuonHoe odecrnedenue 00ydeHust
Ilepedyenb pekoMeHayeMbIX YUeOHBIX U3AHUI, HHTEPHET-PECYPCOB

OcHOBHbBIE HCTOYHHKH:
1. Msaxumes [.4., byxosues b.b., Corckuii H.H.; mox pen.

[TapdentoeBoit H.A."  ®wusuka. 10 kmacc — Mocksa : [Ipocsemienue.
2. Msxumes 1.4, byxosues b.b., Corckuii H.H.; mox pexn.
[TapdentoeBoit H.A."  ®wusuka. 11 kmacc — Mocksa : [Ipocsemienue.

I[OHOJIHHTGJILHLIG HCTOYHUKH:

1. Ponnonos, B. H. ®usuka nis kosuiemkei : yaeOHOe mmocooue Jis
cpeadero mnpodeccruoHanbHOro obpazoanus / B. H. PommonoB. — Mocksa :
M3natensctBo IO0paiit, 2022. — 202 ¢. — (IIpodheccuonanpHoe 0O6pa3oBaHue). —
ISBN 978-5-534-10835-4. — Tekct : omektponHBI // OOpazoBarenbHas
wiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/494934 (mara
obOpamenus: 14.04.2022).

2. ['opnau, B. B. ®usuka : yyeOHOe TmocoOue IS CpEIHEro
npodeccuoHanbHoro obpazoranus / B. B. I'opnau. — 2-e uzn., ucnp. u gomn. —
MockBa : MzmatensctBo FOpaiit, 2022. — 215 c¢. — (IIpodeccuonanspHoe
oOpazoBanue). — ISBN 978-5-534-09366-7. — TekcT : >30€KTpOHHBIA //
OO0pazoBaTenbpHas matdopma Opaiit [caidT]. — URL:
https://urait.ru/bcode/492624 (nara oopamenus: 14.04.2022).

3. ['opmau, B. B. ®wusuka. 3amgaun, Tectel. MeTObI penienus : yaeOHoe
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nocobue mys cpeaHero mnpodeccruoHanbHOro odpaszopanus / B. B. IN'opnmau. —
MockBa : MzpmatensctBo FOpaiit, 2022. — 301 c¢. — (IIpodeccuonanpHoe
obpazoanue). — ISBN 978-5-534-08112-1. — Tekcr : »IeKTpOHHBIA //
OO6pazoBaTenbHas maTgopma FOpaiit [caiT]. — URL:
https://urait.ru/bcode/494416 (nara obpamenus: 14.04.2022).

4, AcTtpoHOMHS : ydeOHOE mmocoOre sl CpeaHEero MpoQeCcCUOHATLHOTO
obpazoBanust / A. B. Komomuen [u ap.] ; oTBeTcTBeHHBIE penakTopbl A. B.
Konommen, A. A. CadonoB. — 2-¢ u3z., ucnp. u gon. — Mocksa : M3gaTenscTBoO
FOpaiit, 2022. — 282 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-
534-15278-4. — TexcT : snekTpoHHbI // OOpa3oBatensHas maatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/488152 (nata ob6pamenus: 12.04.2022).

HNuTepHer-pecypcesl

1. www.fcior.edu.ru (denepanbHBIN IIEHTP nH()OPMAITHOHHO-
oOpa3oBaTenbHBIX pecypcoB). WWww. dic. academic.ru (Akagemuk. CiaoBapu u
SHIIMKJIOIICINH ).

2. www.booksgid.com (Books Gid. DnextpoHHas OHOIHOTEKA).

3. www. globalteka. ru (I'mobanreka. I'moGanmbHast OWOJHMOTEKAa HAYYHBIX
pecypcoB). Www. window. edu. ru (ExuHoe okHO JocTyma K 00pa3oBaTelIbHBIM
pecypcam). WWW. St-books. ru (JIyumias yueOHast turepatypa).

4, WwWW. ru/book (DnekTpoHHasi OMOIMOTEUHAs CUCTEMA).

5. www. alleng. ru/edu/phys. htm (O6pa3oBatenbHbie pecypchl MHTepHeTa —
duznka).

6. www. school-collection. edu. ru (EmubHas KoJuleKmus IH(pPOBBIX
oOpazoBaTenbHbIX pecypcoB). https//fiz.1september. ru (yueOHO-MeTOMUUECKAS
razetra «Duszukay).

1. www. n-t. ru/nl/fz (HobeneBckue naypeatsl 1o Gu3uKe).
8.  www.nuclphys.sinp. msu. ru (SIaepHas ¢pusuka B MaTEpHETE).
Q. www. kvant. mccme. ru (Hay4HO-TIOMYJISIPHBIN (PU3HKO-MaTeMaTHUYECKUI

xypHan «KBanT»). Www. YO0S. ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIH
XKypHa 111 Monoaexu «IlyTe B HayKy»).

'®'OC COO — (enepanbHbli TroCyJapCTBEHHBIH 00pa3oBaTeNbHBI CTAHAAPT CPEJHEro OOIIEro
00pa3oBaHUS
"®I'OC CIIO - (cenepanbHBIii  TOCYIapCTBEHHBIH  00pa3oBaTENBHBIH  CTaHAAPT  CPEIHETO

npodeccrnoHaIEHOT0 00pa30BaHusI 10 CIIEHHAIBHOCTH (TIpodeccu)
""" ®OIT COO — denepanbHas oOpazoBaTesibHasl IPOrpaMMa CpeJHEro ooIero oopa3zoBaHus
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