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1 HOACHUTEJIBHASA 3AIINCKA

PaGouas mnporpamma 001mIeoOpa3oBaTebHON  YUEOHOM  TUCIUILUIMHBI
«®uzmka» paspaborana Ha ocHose Tpebosanuii ®I'OC COO', ®I'OC CIIO" no
cooTBeTcTBYIOIEl crnemuansHocTd 1 DOIT COOM ¢ yueToM paboueii mporpaMMel
BOCIIUTAHMS JUIS Pealn3aluyd 00pa3oBaTENbHONW MPOTPAMMEI 110 CIICIUAIEHOCTH
36.02.01 Berepunapus.

Lenpto u3yueHus: aucuuiUinHbl «Dusuka» sBhseTcs (GOpMUPOBAHUE Y

00yyaromuxcs:

- UHTEepeca U CTPEeMJICHHUS O0YJaroMINXCs K HAYyYHOMY W3YYCHHIO MPUPOIDI,
Pa3BUTHE X MHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

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

HAay4YHOIO MMPOBO33PEHMSI KaK pPE3yJbTaTa HU3y4YEHUS OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKH;

- YMEHUH OOBSACHATH SABJICHUS C HCIIOJIb30BAHUEM (PU3MUYECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTEJIbCTB;

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

JlocTikeHre 3THX LieJed 00ecreunBaeTCsl PEIIeHUEM CIEAYIOIUX 3a/1a4 B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHusI:

- [pUOOpeTeHHEe  CHUCTEMbl  3HaHMM 00  o0mux  Qu3nueckux
3aKOHOMEpPHOCTSIX, 3aKOHAaX, TEOPHUSAX, BKJIOYAs MEXaHUKY, MOJIEKYJSPHYIO
(GU3HKY, PJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTpO(U3UKY;

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

- OCBOGHHME CMOCOOOB pEIICHUs pa3IUYHbIX 33Jad C SBHO 3aJaHHOMN
¢uznyeckoil Mozesblo, 3a/1ay, MOJApa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/1aHue
bu3nYecKoi MOJIeNH, aIeKBATHOM YCIOBHSM 3a1a4H;

- NOHMMaHWe (PU3NYECKUX OCHOB M NPHUHIIMIOB ACHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPeay;

- OBJIQJICHHE METOJAMH CaMOCTOSITEIbHOIO IUIAHUPOBAHUS W MPOBEIACHUS
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
©a30BOM ypOBHE I €CTECTBEHHOHAaY4YHOro mpoduis no cnennaibHoctu 36.02.01
Berepunapusi.



2 IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA JUCIHUIIJIMHbI

OcBoeHue cofepkaHus TUCIUIUIMHBI « PU3KKay 00ecrneuynBaeT JOCTHXKEHHE
OOyYaIOIUMHUCS JOCTHKEHHE CIEAYIOMUX JIMYHOCTHBIX, METAlpeIMETHBIX |
MpPEeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUA YyueOHoro mnpeamera «Dusuka»
JTOJIKHBI OTpaXkaroT TOTOBHOCTh U CIIOCOOHOCTH 00yJaromuxcs
PYKOBOJICTBOBAaThCS  C(OOPMUPOBAHHOM  BHYTPEHHEW  MO3UIIMEH  JIMYHOCTH,
CUCTEMOM IICHHOCTHBIX OpHUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX  TPAAUIMOHHBIM  IIEHHOCTSIM  POCCHUHMCKOTO  OOIIECTBa,
pacuIMpeHne KU3HEHHOTO OMNBITA U OIbITA JESITEIILHOCTH B MPOIECCe pean3aiiu
OCHOBHBIX HaNpaBJICHUN BOCIUTATEIHLHON JIEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kqaHCKOTO BOCIIUTAHUSA:

COPMHPOBAHHOCTh ~ TPAXKIAHCKOW  MO3MIMHM  OOYy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IECTBa;

NPUHATHE TPaJUIIMOHHBIX OOIICYETOBEYECKUX TYMAHUCTHUECKUX U
JNEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B HHTEPECAX IPA’KJAHCKOIO
oOIIEeCTBa, Y4aCTBOBaTh B CAaMOYIIPABJIEHUU B IIKOJE M JETCKO-FOHOIIECKHX
OpraHu3alMsIX;

YMEHHME  B3aUMOJIECHCTBOBAaTH C  COLMAJIbHBIMU  HHCTUTYyTaMH B
COOTBETCTBHUHM C UX (PYHKLIHAMU U HA3HAUCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKON AESITENIbHOCTH;

2) NaTpUOTHUYECKOTO BOCIIMTAHUS:

C()OPMUPOBAHHOCTb ~ POCCHUMCKOW  TIpakJaHCKOU UJIEHTUYHOCTH,
naTpUOTU3Ma;

LEHHOCTHOE OTHOILUEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPAaBCTBEHHOIO BOCIUTAHMS:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIE PEIEHUS,
OpPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC 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 W CIIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30BaHHUIO B
00JacTH (PU3HKYU Ha NPOTSKEHUU BCEH KU3HU;

6) SKOJIOTMYECKOT'0 BOCTIMTAHUS:



c(hOpPMHPOBAHHOCTh JKOJIOTUUYECKOW KYJIBTYPhl, OCO3HAHUE TI00aTHLHOTO
XapakTepa SKOJOTHICCKUX MPOOIIeM;

IUTAaHUPOBAHUE M OCYIICCTBJICHHE JCHCTBHHM B OKPYJKAIOIICH 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 qocTrkKeHNs TUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS ITPOTPAMMBI
mo ¢U3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarONIUXCs

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

HOMOIIMOHAJILHOE COCTOSIHME, BHUJICTh HANpaBICHUS pPa3BUTHUS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHWE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATE THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAILIMH, BKJIIOYAIOIIEN CTPEMIICHHE K JOCTHUKECHUIO LIEIIH
U YCIIeXy, ONTUMHU3M, WHUITMATUBHOCTh, YMECHHE JCHCTBOBATh, MCXOMAS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh TOHMMAaTh  3MOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPHU OCYIIECTBICHUN OOIICHHS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

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

MertanpenMeTHble pe3yiabTaThl OCBOCHHSI MPOTPAMMbI CPEIHETO OOIIEro
o0pa30BaHUs JOJDKHBI OTPAXKATh:

OBnaneHNe YHUBEPCATHLHBIMH MO3HABATEILHBIMY JICHCTBHSIMHU:

1) 0a30BbIc TOTMUYECKHUE IECHCTBUS:

CaMOCTOATENLHO  (OpMYJIMpOBaTH M aKTYaJU3WpPOBATH  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENCIATh IICNIH JEATEILHOCTH, 3aJaBaTh MapaMeTPbl M KPUTCPHH HX
JOCTIDKCHHSI; BBISBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYMS] B PAaCcCMaTPUBACMBIX
bU3MYECKUX SIBICHUSIX;

pa3pabaTpiBaTh IIJIaH pEIIEHUs TpoOJeMbl ¢  y4€TOM  aHalu3a

UMEIOIINUXCS MAaTePUAIBHBIX M HEMAaTEpUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIHLHOCTh, OIICHUBATh COOTBETCTBHE
PE3YNBTATOB LIEJISIM, OIIEHUBATh PUCKHU MOCIIEICTBUN JEATEILHOCTH;



KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSX PpEATbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbIC HCCIECOBATEILCKUE JICHCTBHSL:

BJIa/IE€Th HAYYHOU TEPMHUHOJIOTHEN, KIIFOUEBBIMU MOHATUSAMHU 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 (PU3MUECKOro COJEp)KaHWs, MPUMEHEHHUIO Pa3INYHbIX
METO/IOB [TO3HAHMS; BIAI€Th  BUJAMU ICSITEIBHOCTH 1O TOJIYYEHUIO HOBOIO
3HaHUS,

€ro MHTEpHpeTalnuy, MpeoOpa3oBaHUIO M NMPUMEHEHHIO B Pa3IMYHbIX YUYEOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX POEKTOB B 00J1aCTH (DU3UKH;

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

aHaAJIM3UpPOBaTh MOJYYEHHbIE B XOJAE pEUICHUs 3aJayd pe3yibTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE 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 MEPEHOCUTh 3HAHUS MO (U3MKE B MPAKTUYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETh HWHTErpUpPOBaTh 3HAHMS M3 PAa3HbIX MPEIMETHBIX 00JIacTel;
BBIIBUTATh HOBBIC WJEH, NpeiaraTh OPUTHHAIBHBIC TOAXOABI W PEIICHUS;
CTaBUTh NMPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

3) pabota ¢ uHpOpMAIUCH:

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

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHHMKAIlMOHHBIX
TEXHOJOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ COOJIOJICHHEM TpeOOBaHUN HSPrOHOMMKH, TEXHUKH OE€30MaCHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX ©  JTUYECKUX 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)  OBiajacHUE YHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JCHCTBUSIMHU:
oO1ieHue:



OCYIIECTBISTh OOIIEHWE Ha Yypokax (U3UKH U BO BHE-YPOUHOM
NeATEIbHOCTH;, PacliO3HaBaTh MPEANOCHUIKM KOH(PIMKTHBIX CUTYallMil U CMSTYaTh
KOH(JIMKTHI;

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

COBMECTHAs AEATEIbHOCTD:

MIOHUMAThb W  UCIOJb30BaTh  IPEUMYIIECTBA  KOMAHJHOH  H
WHIUBUIYAIBHOM paOOThI; BBIOMPATh TEMATHKY U METO/bl COBMECTHBIX JAEHCTBUI
C y4€TOM OOIIMX UHTEPECOB, U BOZMOKHOCTEH KaXKJIOTO YJICHA KOJUICKTHBA;

OPUHUMATh LEJIM COBMECTHOM JIESITEIbHOCTH, OpraHU30BBIBATH H
KOOPJIWUHUPOBATh JACHUCTBUA MO €€ JOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacmpenenartb poid ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa M KaXKJIOIO YYaCTHHUKAa KOMaHIbI B
oOIIMI pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHSIM;

npemaraTb HOBBIE IPOEKTHI, OLEHHWBATh HJEU C IIO3MIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

5) OgnajcHue YHUBEPCATBHBIMU PETYISTHBHBIMU JICHCTBUSMMU:
caMOOpraHU3alus:

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

CaMOCTOATENIbHO COCTABJIATH IUIAH PELIECHUs PACUETHBIX U KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBAaTh €ro, Oparh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb:

NaBaTh OIIEHKY HOBBIM CHUTYAaIIHUsIM, 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 pediekcuu i OIEHKM CHUTyaluu, BbIOOpa

BEPHOT'O PEILIEHUS;

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, MOHUMAsi CBOM HEIOCTAaTKU M JOCTOMHCTBA,;

IIPUHUMATh MOTHMBBl M apryMEHTHl APYTMX IIPU AHAJIA3E PE3YyJbTaTOB
JESATEIbHOCTH; IPU3HABATh CBOE MPaBO U MPABO APYTUX HA OIINOKU.

[TpenmMeTHbIE pe3yapTaThl OCBOCHUS MpOrpaMMsbl o ¢usuke. B mponecce
U3y4eHHUs Kypca (pU3HKU 0a30BOr0 ypOBHS B KOJIJIEIKE O0yUaIOLIUICS HAyUYUTCS:

JEMOHCTPUPOBATh HAa NMPUMEPAX POJIb U MECTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KApTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPAHUIBI MPUMEHEHHUS HW3YYCHHBIX (U3MUYECKUX MOJCICH:
MaTepuabHas TOYKa, MHEpLUUAJIbHAs CUCTEMa OTCUETA, ADCOIIOTHO TBEPIOE TENO,
UJCANbHBINA Ia3, MOJEIU CTPOCHUS ra30B, KUJAKOCTEH M TBEPHABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsij IPU PEIICHUH (PU3NYECKUX 3a/1aY;

pacrio3HaBaTh (HU3WUYECKUE SIBICHUS (MIPOLIECChI) U OOBACHITH HMX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJSIPHO-KHHETHYECKOW TEOPUU CTPOEHUS
BEIIECTBA W DJJIEKTPOAWHAMHUKHA:  PAaBHOMEPHOE UM  PAaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE JIBUYKEHUE, CBOOOIHOE Ma/leHUE TeJl, JBUKEHHUE M0 OKPYKHOCTH,
UHepLUs, B3auMojencTBue Ten, Aud@ysus, OpOyHOBCKOE IBHIKEHUE, CTPOCHHE
KUAKOCTEH U TBEPABIX TeJ, HM3MEHEHHME o00bEéMa Tel IMpU HarpeBaHUU
(oxJIaX/IeHNH), TEIUIOBOE paBHOBECHE, HCIApEHUE, KOHJEHCAllus, IJIaBJICHUE,
KpUCTAJUIM3alusl, KUIIEHUE, BIAKHOCTh BO3/yXa, MOBBIIIECHNE JABJICHUS ra3a Mpu
€ro HarpeBaHUM B 3aKPBITOM COCY/I€, CBSI3b MEKY IMapaMeTpaMy COCTOSIHUS Ta3a B
M30IpOLIeCcCax, JIEKTPU3AIUS TEN, B3aUMOJICHCTBUE 3aPs/I0B;

OMKCHIBATh MEXAHUYECKOE JBUKEHUE, UCMOJb3Ysl (PU3UUECKUE BEIHYNHBI:
KOOpJIMHATa, MyTb, INEpPEMENIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYECKasi YHEeprus, NOTeHIUalIbHas DHEPrusi, MeXaHu4ecKas
paboTa, MexaHW4YecKass MOIIHOCTb; NpPH ONUCAHWU NPABUIBHO TPaKTOBAThH
(Gu3NYECKUi CMBICH HCIOJIb3YEeMBbIX BEIMYMH, UX OOO3HAUEHUS M EIUHUILIBL,
HaXoAUTh (YOPMYJIbI, CBSI3bIBAIOIINE JAAHHYIO (PU3NYECKYIO BEJIMYHHY C APYTUMHU
BEJIMYMHAMU;

ONKCHIBATh M3YyYECHHBIC TEIJIOBBIE CBOMCTBA TEN WM TEIUIOBBIE SIBJICHUS,
UCHONB3Ys (U3MUECKHE BEJIMYMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpenHss
KMHETHYECKasi HEPIUsl XaOTHYECKOrO JIBHIKEHHSI MOJIEKYJI, CPEIHEKBAApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, padbora rasa,
KO3((PUIIMEHT TMONEe3HOT0 JAEUCTBUS TEIUIOBOTO JBHUTATENs; MpPU ONUCAHUU
NpaBUIbHO TPaKTOBaTh (PU3MUYECKUH CMBICI MCHOJb3YEMbIX BEJIWYUH, HX
00O3HAaUeHUsT W EAUHUIBL, HAXOAuTh (HOPMYJbl, CBS3bIBAIOLIME JaHHYIO
(bU3MYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAM;

ONMKCHIBATh  M3YYECHHbIC  DJEKTPUUYECKHE  CBOMCTBA  BELIECTBA U
AIEKTPUYECKUE sBJICHHUS (IIPOLIECChl), UCHONb3Yys (U3MYecKue BETUYMHBIL:
AIEKTPUYECKUI 3apsll, IEKTPHUECKOE MOJE, HANPSHKEHHOCTD IMOJS, MOTEHIMA,
pa3HOCTh MOTEHILIUAJIOB; IMPH OINUCAHUU TMPABUIBHO TPAKTOBATH (DU3HUECKU
CMBICJI UCITOJIB3YEMBIX BEIUYHH, UX

0003HAUYEHHUS W €IMHHUIIbI, YKa3bIBaTh (DOPMYIIbI, CBS3bIBAIOIINE TaHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMHU BEJIMUYNHAMU;



aHANMM3UPOBaTh (PU3MUECKHE TMPOIECChl W SBIICHUS, HWCIONB3YS (U3UIECKUE
3aKOHBI U MIPUHIHUIBL: 3aKOH BCeMUPHOTO Tsrotenus, I, I u 111 3akonsr HeroToHA,
3aKOH COXPAHEHHsS MEXAaHMYECKOM DSHEPrUH, 3aKOH COXPAHEHUsS HWMITYJIbCa,
MPUHLNIN CYNEPNO3ULINUNA CHUJI, MPHUHIUII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUI0 CTPOECHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHHSI MOJIEKYII C
a0COJIIOTHON TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS
AJEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasidyarh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIpAKEHUE W YCIOBHUs (TpaHMUIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIlMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazindaTh YCJIOBHS MX O€30MacCHOTO HCIIOIh30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh IKCIIEPUMEHTHI 10 HCCIENOBAHUIO (U3UUECKUX SBICHUU U
IPOLIECCOB C MCIIOJIB30BAHUEM IMIPSMBIX, U KOCBEHHBIX HW3MEPEHUU, NPU OTOM
dbopmynupoBarh MpodiieMy/3aadyy M TUIOTE3y Y4e€OHOrO JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYHIIECTBJIATH MPSIMbIE U KOCBEHHbIE M3MEPEHUsI (U3MUECKUX BEIMYUH,
IIPU 3TOM BBIOMPATH ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH MEXAYy (U3UYECKUMU BEJIUYMHAMH  C
WCMOJIb30BAaHUEM MPSIMBIX H3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buUKCHUpOBaTh pe3yJbTAaThl TMOJYYCHHOW 3aBUCUMOCTU (PUBHMYECKUX BEIUYUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJiro1aTh TpaBUiia 0€30MacHOTO TPYAa MPU MPOBEACHUU UCCIEIOBAHUM
B paMKax y4eOHOrO HKCIIEPUMEHTa, Y4EOHO-UCCIEAOBATEIIbCKONM U TPOEKTHOU
JESATEILHOCTH C HMCMIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOTO
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,
HEOOXOaUMbIC I €€ PElIeHHs, MPOBOJUTh PAacu€Thl U OIEHUBATh PEATHHOCTDH
MOJIY4YE€HHOT0 3HaueHUsI GU3UYECKON BEJIMUUHBL;

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

UCIIOJB30BaTh  MPU  PEIICHMHM  Y4EOHBIX  3aJad  COBPEMCHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTUHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW U HAyYHO-TIOMYJIIPHON MHGOPMAINH, MOTy4YeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOIyIaeMyr0 HHGOPMAIIHIO;
MPUBOJUTHh TPUMEPHI BKIJIAJla POCCUUCKUX M 3apyOCKHBIX YUYEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUpPA, B PAa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;



UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHON >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU O0palleHuH ¢ NTpUuOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, NIJIsi COXPAHEHUS 3JI0POBbS M COOJIIOJIEHUS] HOPM IKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILEH CpelIe;

paboTath B TpyMNe C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAlMOHAIBHO paCHpeneNsiTh OO0S3aHHOCTU U
IJJAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJCKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTHUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOJCH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHUIBI MPUMEHEHHUS HW3YYCHHBIX (U3MUYECKUX MOJCIEH:
TOYEUYHBIN JEKTPUUECKUI 3aps, JydY CBETa, TOUECUHBI HCTOYHUK CBETA, sIEpHAas
MOJieJIb aToMa, HYKJIOHHAs MOJI€Jb aTOMHOIO siipa MPH PEIIeHUU (PU3NUIECKUX
3a/1ay;

pacrno3HaBaTh (U3UYECKUE SABJICHUS (IIPOLECChl) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB JJIEKTPOAMHAMMKM M KBAHTOBOM (U3UKU: 3JIEKTpUYECKas
IIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBUE MATHUTOB, 2JIEKTPOMArHUTHAsI HHIYKLHUS, 1EMCTBUE MArHUTHOTO
NoJII HAa MNPOBOAHUK C TOKOM U JBWXKYIIMWCS 3apsj, 3JIEKTPOMArHUTHbBIE
KOJI€OAHWsI W BOJHBI, MNPAMOJIMHEHHOE pACIPOCTPAHEHHE CBETA, OTPAXKEHUE,
pesioMJIeHUE, UHTepPEepeHlrs, AUPpaKUUs U MOJSIpU3aIUs CBETA, JUCIEPCUs
cBeta, (orornexktpuueckuit 3pdext (doTodddexT), CcBETOBOE AaBIEHUE,
BO3HUKHOBEHUE JIMHEWYATOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAs U
MCKYCCTBEHHAs paIMOaKTUBHOCTb;

ONKCHIBATh M3yYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE,  DJJEKTPUUYECKYID  NPOBOAMMOCTh  Pa3MYHBIX  Cped) |
AIIEKTPOMAarHUTHBIEC SIBIE€HUA (TPOLIECCHI), MCMONb3ysd (U3NUYECKHUE BEINYUHBIL:
NIEKTPUYECKUIN 3apsisl, CWJIa TOKa, AJIEKTPHUUECKOE HANpPSLKEHHE, JJIEKTPUUYECKOE
COIPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYILAs cuja, paboTa TOKa,
WHAYKIUS MarHATHOTO 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 pacCTOsiHuEe U
ONTHYECKAs] CUJIa JIMH3bI, NMPU ONMHCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUIA
CMBIC]I HCIOJIb3YEMBIX BEJIIMYUH, MX OO0O3HAYEHUS W EJUHUIbI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJMYMHAMU;

ONMCHIBATh H3YUYEHHBIE KBAaHTOBBIE SIBICHHUS M IIPOLIECCHI, HCIOJB3YS
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
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHHS M EIUHMIIbI, YKa3bIBaTh (POPMYJIBL,
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CBSI3BIBAIOIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYUHAMH,
BBIUUCIIATH 3HAaU€HNE (PU3UUYECKOI BEIINYNHBI;

aHaJIM3UpOBaTh  (U3NYECKUE TMPOLECChl M SIBJICHUS, HCIIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHLUIBL: 3aKOH OMa, 3aKOHBI IOCJIEOBATEIBHOIO U
[ApAJJIENBHOTO COCIMHEHMsSI NPOBOJHUKOB, 3aKkoH Jxoymnsa—JleHma, 3akoH
IIEKTPOMArHUTHOM MHIYKIUH, 3aKOH IIPSIMOJIMHEWHOIO paclpOCTPAaHEHHUs CBETa,
3aKOHBI OTPAXEHUS CBETA, 3aKOHBI IPEJIOMIICHMS CBETA, YPABHEHUE OWHINTEHHA
st potorddexra, 3aKOH COXpaHCHHS DHEPTHH, 3aKOH COXpPAHEHUS HMITYJIbCa,
3aKOH COXPAHEHMS JIEKTPUYECKOIO 3apsia, 3aKOH COXPaHEHUs MACCOBOTO YMCIIA,
nocTtynatel bopa, 3aKkOH paguMOaKTUBHOIO pacnajga, MOpU 3TOM Ppa3IHyaTh
CIIOBECHYIO (hOPMYJIUPOBKY 3aKOHA, €0 MAaTEMaTHUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHubl, 00J1aCTH) IPUMEHUMOCTH;

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 UCCIIEI0BAaHUIO (PU3NYECKUX SBJICHUN U MPOLIECCOB
C UCIOJIb30BaHUEM IPSIMBIX, 1 KOCBEHHBIX U3MEPEHUI: IPU 3TOM (POpPMYIHPOBATH
npobiieMy/3afjauy U TUIOTE3y y4yeOHOro 3KCHEPUMEHTa, cOOMpaTh YCTAHOBKY M3
IpeI0AKEHHOT0 000PyA0BaHNUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBL;

OCYUIECTBJISTh MpPSIMbIE M KOCBEHHbIE M3MEPEHHs (PU3MUYECKUX BEIMYHUH,
IIPU 3TOM BBIOMPATH ONTUMAJIBHBIN CIOCOO U3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIE
METO/bI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUMX BEIMYMH C HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCUPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBUCUMOCTH (PU3MYECKUX 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 U MPOEKTHOU
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTrO
000opy1I0BaHUS;

pemaTrh pacu€THbIE 3a/ladyd C SIBHO 3aJlaHHON (DU3UYECKON MOJEIbIO,
UCHOJNB3YS (hHU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3ajauu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACIATh (U3UUYECKUE BEIUYHMHBI U (HOPMYJIBI,
HEOOXOoAUMbIEe Jis €€ pElIeHMs, TPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UUECKOUN BEJIMYMHBI;

pemarb KauyeCTBEHHbIE 3a/1auu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOUKY PACCYXKIEHUN C OMOPOM Ha M3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABIICHHUS;

UCIONB30BaTh  NPU  pElIeHUH  Y4eOHbIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTMU ISl TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHONH MH(pOpPMaLUK, MOJIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOJIydaeMyt0 HHPOPMAIIHUIO;
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 HAayKH, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETUUECKUE 3HAHUS 10 (PU3MUKE B MOBCEIHEBHOW KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU O0pallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUSI 30POBbSI M COOJIIOJIEHUS] HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOIIEH CpelIe;
paboTaTh B IpyNIE C BHITOJIHEHUEM PA3IMYHbIX COLIMAIBHBIX POJEH, IUIAHUPOBAThH
paboTy Tpynmbl, PalMOHAIBHO PpACHpPENeNsITh OO0SI3aHHOCTH U IUIAHUPOBATH
NEATEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJE€KBAaTHO OLEHUBATH BKJaj]
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.

3 COAEPKAHUE JUCIHHUIIJINHBI

Paznen 1. ®usnka u METOIbI HAYYHOTO ITO3HAHMUSL.

®uzuka — Hayka o npupoae. HayuHble MeTOAbl  IO3HAHUA
OKPYXAarOIEro 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 (OPMHPOBAHUUM COBPEMEHHOM HAy4dyHOU
KapTHUHBI MHUPA,B IPAKTUYECKON €SI TENHbHOCTH JTIOAEH.

Jlemoncmpayuu

AnanoroBele M UU(QPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka.

Tema 1. Kunematuka

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

[lepemenienue, CKOpoCcTh (CpeaHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHHE MaTepUalbHOW TOYKH, MX NPOEKIMHM HAa OCHU CHCTEMbl KOOpIUHAT.
CroxeHune nepeMeIieHnui U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE NpsMOJIMHENHOE IBMxkeHue. ['paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOpPEHHUs, NyTH M [epeMelIeHus
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoboaHOE najzieHre. Y CKOpeHHe CBOOOTHOTO T1aICHHMS.

KpuBonmuuennoe pnBmxeHue. JIBmkeHHE  MAaTEepUadbHOM  TOYKH 1O
OKPYHOCTH C IIOCTOSHHOM TI0O MOJYJK CKOPOCTBIO. YTJIOBasg CKOPOCTb,
JuHEWHas ckopocTh. Ilepmon m wactota oOpamenus. LleHTpocTpeMuTenbHOE
YCKOpEHHE.

TexHnueckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: CHUIOMETP,
JBUKEHUECHAPSIOB, LIEMTHbIE U PeMEHHBIE TTEPEAAUU.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WILTIOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK
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JIBUKECHHS.

[IpeoOpa3zoBaHue JBUKEHUN C HCIOJIB30BAHUEM IMPOCTHIX MEXaHU3MOB.
[TameHne Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

N3mepenne yckopeHus: CBOOOTHOTO MMa/ICHHUS.

Hanpasnenue ckopocTH npH IBMKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, Jlabopamopnvie 3ansmus*

N3yueHne HEpaBHOMEPHOTO ABMXKEHUS C LEIBIO OMPEACICHUS MTHOBEHHOM
CKOpPOCTH.

HUccnegoBanne COOTHOMIEHHS MEXKIY IyTAMH, MPOHMJICHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIE PABHBIE MPOMEXKYTKM BPEMEHH IMPHU PABHOYCKOPEHHOM
JIBUKEHUHUC HAYAJIBHOM CKOPOCTBIO, PABHOM HYIIIO.

N3ydyeHne nBUKEHUS IAapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

IIpuauun  otHocurenbHOCcTH  ['amunesa. IlepBeit  3axkoH  HproTOHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuu cujid. BTopoll 3akoH
Hprotona miist marepuanbHOM TOYKU. Tpetuit 3akoH HbproTOHA 111 MaTepuaIbHbIX
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 ABUKCHUU TEJIA B 5KUJKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpalaTeaIbHOE JBUKEHUE aOCOTIOTHO TBEPIOTO TeEa.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpamieHusa. llnedo cuibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

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

Jlemoncmpayuu

SIBnenne nHepuu.

CpaBHeHUE Macc B3aUMOJIEHCTBYIOIINX Tell. BTopol 3akoH HeroTOHA.

N3mepenne cnit. ClnoKeHUe CUIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JiehopMarinu.

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

VYcnoBusi paBHOBecHsi TBEpHoro Ttena. Bunabl paBHOBecus. Yuenuueckuu
sxcnepumenm, JlabopamopHvle 3anwsmusi V3yueHue nBWKeHUs Opycka TIO
HAKJIOHHOM TUIOCKOCTH.

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

HUccnenoBanue yciioBUM paBHOBECHS TBEPAOTO Tela, HUMEKOLIEr0 OCh
BpAILICHUA.
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Tema 3. 3aKoHBI COXpaHEHUSI B MEXaHUKE.

NMnynbc maTepuanbHOM TOYKM (Te€da), CUCTEMbl MaTepUANbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHS HMMITYJIbCa.
PeakTruBHOE IBUXEHUE.

Pa6Gora cuiel. MOIIIHOCTE CHJIBL.

Kunetnueckass sHeprusi MaTepHalibHOM TOYKU. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEprus YIPyTO
neopMUpOBaHHONW  MpyXuWHBL.  [loTeHIManmpHas  JHEPrusi Tela  BOJIU3H
MOBEPXHOCTHU 3E€MIIN.

[ToTeHunanbHble W HENOTEHHHMAIbHbIE  cuJbl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJI C W3MEHEHUEM MEXAHMYECKOW SHEPTHU CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUUECKON IHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE 1BUKEHUE.

[lepexo NOTEHIIUATLHON YHEPTUU B KWHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, Jlabopamopnule 3ansamusl

N3ydenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

Uccnenoanne cBsizu pabOThl CUJIbI C M3MEHEHHUEM MEXaHUYECKOU
SHEPrUU TEJIaHA NPUMEPE PACTSIKEHHS PESUHOBOIO XKT'YTa.

Pasnen 3. Monekymnspras pusnka u TepMOJUHAMUKA.

Tema 1. OCHOBBI MOJNIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYISIPHO-KUHETHUYECKON TEOPUHM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Huddysus. Xapaktep ABWKEHHS U
B3aMMOJECUCTBUS YaCTUI[ BeuecrBa. Mojaenu CTpOeHUs ra3oB, XUIAKOCTEH U
TBEPJBIX TEJI U OOBSICHCHHE CBOMCTB BEIIIECTBA HA OCHOBE ATHUX Mojeiei. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkama remneparyp
Llenbcus.

Mopens wupeanbHOro raza. (OCHOBHOE ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUM HACATBHOTO raza. AOCONIIOTHAs TeMmIlepaTrypa Kak Mepa
CpEIIHEM KUHETHYECKOW DHEPrMHU TEIUIOBOrO JBWXKEHUA vactull rasza. [llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHHE MeHnneneeBa—Knanenpona.
3akon /lanpToHa. M30mponeccsl B UI€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BelecTBa. ['paduyeckoe MPEACTABICHUE U30IMPOIIECCOB: HM30TEpPMa, H30X0pa,
n3obapa.

TexHuueckre yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKAa3bIBAIOIIME AWCKPETHOE CTPOEHUE BeIecTBa, (GoTtorpaduu
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MOJIEKYJIOPTaHUYECKUX COCTUHEHUH.

Onpitel 10 guddy3un xkugkocred u  rasoB. Mojenbs OpOYHOBCKOTO
JBH>KCHUSL.

Mopnaens onbita [lTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYyILIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, WILTIOCTPUPYIOLIAs TPUPOLY JABICHUS ra3a HA CTEHKU COCYIA.

OnbIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSIHUS HACAIBHOTO Trasa,
M30MIPOIIECCHI.

Vuenuueckuii sxcnepumenm, Jlabopamopnvle 3ansamusi

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHUU
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 CIOco0bI €€ n3mMeHeHus. KonuecTBo TemioTel U pabota. BHyTpeHHs s
SHEpPrusi  OJAHOATOMHOTO  MJACAIBHOTO  rasa.  Buuael  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3JIy4eHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonruecTBO TEIIOTH NpH TEIUIONEpEaye.

[Tousatue 06 amuabatHoMm mponecce. IlepBblii 3aKOH TEPMOJAMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKH K H3ompolneccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuk. HeoOpatumMocTh Mpo1ieccoB B MPUPO/IE.

TeruioBple  mammHbl.  [IpyHUOMOBI  AEHUCTBUS  TEIUIOBBIX  MAIHWH.
[IpeoOpa3oBanusi HHEpPruM B TEIUIOBBIX MainHaX. KoadduimeHt mnone3Horo
nercTBus TeruioBod MammuHbl. [{ukn KapHo m ero ko3¢ @UIMEHT IOJIE3HOTOo
JENUCTBUSL. DKOJIOTHYECKUE TTPOOTIEMBbI TETNIOIHEPTETHKHU.

TexHuyeckne ycTpoWcTBA M MNPAKTHUYECKOE NPUMEHEHHUE: JBUTaTEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIBHUK, KOHJAUIIHOHED.

Jlemoncmpayuu

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

N3meHeHnue BHYTpeHHEN dHEpruu (TeMIeparypsl) Tejla Mpu Terionepeaaye.
OnpIT 10 a1MadaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoil  TypOWHBI, JABUTATeIs BHYTPEHHETO  CroOpaHus,
PEaKTUBHOTO JBUTATES.

Yuenuueckuii sxcnepumenm, Jlabopamophule 3aHamus.

N3mepenne yaenbHOu TEII0EMKOCTH.

Tema 3. Arperatubie cocTosiHUS BemecTBa. Da3oBbie Mepexobl.

[Tapoo6pazoBanue u koHaeHcanus. Mcmnapenue n kumneHue. AOGCOTIOTHAS U
OTHOCUTEIIbHAsA BJIAXHOCTh BO3ayxa. HacelleHHBIM map. YaenpbHas TemiaoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT IaBJICHHUS.

Teépnoe teno. Kpucranmnuueckue u amopdHbie Tena. AHU30TPOIHUS CBOWCTB
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kpuctaiuioB. Kuakue kpuctaiuibl. CoBpemeHHblE Marepuanbl. [lnaBieHuwe u
KpUcTayuM3anus. Y aefibHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHue TeroBoro 6anaHca.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJYYEHUS COBPEMEHHBIX MAaTEpUaJiOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIIICHHBIX MAPOB.

Kunenune npu nmoHmxeHHOM faBiieHnn. CiocoObI H3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBaHuwsi W IUIABICHUS KPUCTAJUIMYECKOTO BEICCTBA.
JleMOHCTpanust KpuCTaioB.

Vuenuueckuii sxcnepumenm, Jlabopamopnvle 3ansamusi

N3Mepenre OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Paznen 4. DnekTpoauHamMuKa.

Tema 1. DnexTpocraruka.

DneKTpu3anus Tel. OJIEeKTpUYeCKuid 3apsia. JIBa BHIa BIEKTPUUYECKHUX
3apsinoB. [IpOBOMHMKM, OUAIEKTPUKU W MOJYNPOBOJHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

B3aumopneiictBue 3apsgoB. 3akoH Kynona. TodeuHbl 3JIEKTPUYECKHI
3apsia. DnekTpudeckoe noje. HanpskEHHOCTh aiekTpudeckoro mnouist. [lpuHnum
CYHEPIIO3ULIAN DJICKTPUUYECKUX ToNed. JIMHUKM HanpsiKEHHOCTH JJIEKTPUYECKOTO
TTOJISL.

PaGora cun  anekrpocrarnueckoro  mojs.  [loreHuman.  Pa3HocTh
MTOTEHIIUAJIOB.

[IpoBomHMKM W JUDJIEKTPUKK B DJIEKTPOCTATUYECKOM  TIOJIE.
Jluanexkrprdeckasl MpOHULIAEMOCTb.

DnekTpoéMkocTb. KonaeHcaTop. DneKTpoEMKOCTh MIIOCKOTO KOHJIEHCATOpa.

DHeprus 3apsiKEHHOT0 KOHIEHCATopa.

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

Jlemoncmpayuu

YCTpOWCTBO ¥ TNPUHIMII JEUCTBUSA DJEKTpoMmeTpa. BzaumopmencTsue
HA3JICKTPHU30BAHHBIX TEJL.

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

JIMAIIEKTPUKU B DJIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAIN
MJIACTUH,PACCTOSIHUSA MEXY HUMH U TUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATopa.

Vuenuueckuii sxcnepumenm, Jlabopamopuvie 3ausamusi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tewma 2. IlocTosiHHBIN 27IEKTpUYECKHUA TOK. TOKU B pa3IMUHBIX cpeaax.

DJEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUSI AJIEKTPUUECKOTO TOKA.
Hcrounukuroka. Cuna Toka. [TocTOSIHHBIN TOK.
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Hanpsoxenue. 3akon OMa 1 yqacTKa LEH.

DJIEKTPUYECKOE CONPOTUBJIEHUE. Y IEIBHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapAIIIEIBHOE, CMENIAHHOE COETMHEHUE TIPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH JDxoymsa—Jlenma. MoIHOCTB
ANEKTPUYECKOTO

TOKA.

DJIEKTPOJIBUXKYILAs CUJIa U BHYTPEHHEE COINPOTUBIICHHE HMCTOYHUKA TOKA.
3akoH

Oma 114 nonHoM (3aMKHYTOM) 3JIeKTpruYecKoi nenu. KopoTkoe 3aMbIKaHHe.

OJIEKTpOHHAasi ~ MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

ONeKTpU4ecKuii TOK B Bakyyme. CBOHCTBa JJIEKTPOHHBIX ITYYKOB.
[TonynpoBOTHUKH. CoOcTBeHHas u npUMecHast MIPOBOJAUMOCTh
MOJYTIPOBOJHUKOB.

CgoiictBa p—n-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJNIEKTPUYECKU TOK B  pacTBOpaXx M  paciulaBaX d3JEKTPOJHUTOB.
DNEeKTpOIUTHYECKAsT JUCCOLUALINS. DIEKTPOIIU3.

DJNeKTpudecKkuii TOK B Tra3zax. CaMOCTOATENbHBIA W HECAMOCTOSATEIbHBIN
paspsia.

Mosnus. [1na3ma.

TexHuyeckre yCTpPOMCTBA W TNPAKTUUECKOE TMPUMEHEHHUE: aMIIEpPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKU TOKA, DJJICKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIEC TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUOJ,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYITPOBOIHUKOBBIN U0/, TaJbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HANIPSIAKEHUS.

3aBUCHUMOCTh COMNPOTUBIICHUS LUUIUHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIAIUTIONIEPEYHOT0 CEUEHUSI U MaTepurara.

CwmenianHOE COeIMHEHUE TPOBOJHUKOB.

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

3aBUCHUMOCTh COIPOTHUBIICHHUSI METAJUIOB OT Temrieparypsl. [[poBoaUMOCTD
AIEKTPOJIUTOB.

UckpoBoit  pa3psna ¥ NOpOBOAMMOCTh  Bo3AyXa. OIHOCTOPOHHSA
MPOBOAUMOCTD JUO/IA.

Vuenuueckuii sxcnepumenm, JlabopamopHule 3auamust

N3ydeHune cMenanHoro COeIMHEHHS PE3UCTOPOB.

N3mepeHne  ANEKTPOABUKYIIEH CHJIBI HMCTOYHMKA TOKA W €ro
BHYTPEHHETOCOMPOTUBIICHUS.

Habmronenue ammekTpoiusa.

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku 0a30BOTO YPOBHS OCYIIECTBISAECTCS C Y4ETOM
COJIEPKATEIIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaT€MaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu.

Mescnpeomemuvie nousamusl, CBA3aHHBIE C U3YUYEHHUEM METOJI0OB HAYYHOI'O
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MO3HAHUS: SIBJICHWE, HAay4YHBIA (aKT, TUMOTe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
TeOopusi, HaOII0IEHNE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pemieHUe CHUCTEMbl YypaBHEHUW, JWHEWHas (YHKIHUA,
napaboiia, runep0osa, ux rpadUuKd U CBOMCTBA, TPUTOHOMETPHUECKUE (YHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKECTBO,
BEKTOPHI U HX MPOEKIUHA HA OCU KOOPJUHAT, CJI0KEHHUE BEKTOPOB.

buonocusn: mexannueckoe NBUKEHUE B KMBOU mpupoje, muddys3us, ocMoc,
TEIUI00OMEH JKHUBBIX OPTraHW3MOB (BUbI TEIIONEPEAAUH, TEIJIIOBOE PaBHOBECHE),
AIEKTPUYECKUE ABJICHUS B )KUBOM IIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYII,
MOJIb BEILIECTBA, MOJISIPHASA Macca, TEIUIOBBIE CBOMCTBA TBEPJIBIX TEII, ) KUAKOCTEU U
ra3oB, JSJIEKTPUYECKHME CBOWCTBA METAJUIOB, 3JIEKTPOJMTHUYECKAS IHCCOLMALIMS,
rajbBaHMKa.

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

Texnonoeus: npeoOpa3oBaHuE ABIKCHHMN C HCIOJIB30BAHHEM MEXaHU3MOB,
Y4ET TPEHHUSI B TEXHUKE, IOJUIMIIHUKYN, HCIOJb30BAHUE 3aKOHA COXpaHCHUS
UMITYJIbca B TEXHHKE (pakera, BOJAOMET W JPyTHE), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOrHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIYYCHUSI COBPEMEHHBIX MATEPUATIOB, B TOM UYHCJIE HAHOMAaTECpUAJIOB, W
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKas 3alllUTa, 3a3eMJICHHE SJIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIE puoOpHI,
AJIIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TAIbBAHHKA.

Paznen 4. DnekTpoauHaMUKa.

Tema 3. MarautHOE TI0JIe. DICKTPOMArHUTHASI HHTYKITHSL.

IlocTossHHbIe  MarHuThl. B3aumMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarnutHoe mone. Bekrop marmuTHOM wuHAYKUMH. [IpuHOMD cynepno3uuun
MAarHWTHBIX T0Jie. JIMHMM MarHUTHOW WMHAYKIWW. KapTWHa JTUHWUKA MarHUTHOW
WHIYKIIUM TIOJIS1 TOCTOSSHHBIXMarHuTOB.

MarnutHoe mTOJ€ NOPOBOJHWMKA C TOKOM. KapThHa JIMHWNW WHAYKIUA
MAarHuTHOTO MOJISL JUIMHHOTO NPSMOTO MPOBOJHHUKA M 3aMKHYTOI'O KOJIBIIEBOTO
MPOBO/JI-HUKA, KaTyIIKUC TOKoM. OnbIT Ipcrena. BzanmoaeiictBue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna JlopeHna, €€ wmoaylb W HampabieHue. JIBWKeHUE 3apsHKEHHOU
YACTHUIIBIB OJTHOPOJIHOM MarHUTHOM moJie. Pabora cunel Jlopenna.

SBneHHME BJIEKTPOMATHUTHOW MHAYKOMH. [IOTOK BekTOpa MarHuTHOM
WHTYKIIVH.

DIIEKTPOABIIKYIIAS CHJIA MHIAYKIMU. 3aKOH 3JEKTPOMArHUTHOW WHIYKIUU
QDapanes.

BuxpeBoe siekTpuueckoe moJie. DJIEKTPOJABUKYIAsl CHJIA HWHIYKIUU B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. SIBIIEHME CaMOMHIYKIMHM. OJIEKTPOJBIKYIIAs CHia
CaMOMHAYKIIHH.

DHeprusi MarHUTHOTO TMOJISI KATYIIKH C TOKOM.DJIEKTPOMarHuTHOE MoJIe.
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TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, SJEKTPOMArHUTHI, AJIEKTPOABUTrATENb, 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  DJIEKTpOJIMTA.  SIBIIEHHME
AIIEKTPOMATHUTHON UHIYKIIUH.

IIpaBuino Jlenna.

3aBUCUMOCTD JIEKTPOABUKYILEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHSI
MarHUTHOrO MOTOKA.

SIBneHne CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, Jlabopamophvie 3ansamus

W3yuyeHne MarHuTHOTO MOJISl KaTYIIKH C TOKOM.

HccnenoBanue JEWCTBHS TNOCTOSSHHOTO MarHuTa HAa PaMKy C  TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIUU.

Paznen 5. KonebGanus v BOJHBI.

Tema 1. Mexanuuyeckue 1 3J€KTpPOMarHUTHbIE KOJIEOaHuUsI.

KonebarenbHast  cucrema. (CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. Ilepuoxa, yactora, ammuTyga M Qasza KojaeOaHH.
[Ipy>KMHHBIN MaATHUK. MaTeMaTHYECKUN MASTHUK. YPaBHEHHE TapMOHUYECKHUX
koJiebanuil. [IpeBpalieHue Hepruu P TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii koHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCANbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH H
AIIEKTPOMAarHUTHbIMU KosieOaHusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHHs
SHEPrUH B UJI€aTbHOMKOJIe0aTeIbHOM KOHTYpE.

[IpencraBieHue o 3aTyxawmux KoneOaHusX. BeIHyK1eHHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BeIHyX1€HHbBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUsI.

Ilepemennbiii Tok. CHHyCOMJANbHBII MEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOIO TOKA. AMIUIMTYJIHOE W JACHCTBYIOIIEE 3HAUYEHHE CHUJIBI TOKA H
HaIPSHKEHUS.

Tpancpopmarop. [Ipon3zBoacTBO, nepenaya U NOTPEOICHUE IEKTPUUECKOM
HHEPrur. DKOJIOTMYECKUE PUCKU NPHU MPOU3BOJACTBE 3neKTposHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJeOAaTeTbHOW CHUCTEMBI (MIPYXUHHBIA WIH
MaTeMaTUYECKUI MasSTHHK).

Hab6umoienue 3aTyxaronmx KouieoaHmii.

UccnenoBanne  CBOWCTB  BBIHYXKJEHHBIX  KoJjieOaHuii. HaOmronenue
pe30HaHca.

CB0OOOIHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.
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OcuummiorpamMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIPSKEHUST OT BPEMEHM)
JUTSIJIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpu 1mocCiIeAOBaTEIBbHOM COECIMHEHUM PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUM JIEKTPOIIEpEIayn.

Yuenuueckuii sxcnepumenm, Jlabopamophvie 3ansimus

HccnenoBanue 3aBUCUMOCTH NIEPHOJa MANIbIX KOJIEOAHUM Tpy3a HA HUTH OT
JUIMHBIHUTH U MacChl Ipy3a.

HccnegoBanue NEpEeMEHHONO TOKa B LENM U3 MOCIEA0BATEIIBHO
COEIMHEHHBIXKOHAEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexann4yeckue 1 31€KTPOMarHuTHbIE BOJIHBI.

MexaHnuueckue BOJIHBI, YCioBHUS pacnpocTpaneHus. Ilepumon. CkopocThb
pacnpocTpaHeHuss W JuHA BOJHBL [lomepedyHble W NPOAOIBHBIE BOJIHBI.
HnuTtepdepennusu qudpakius MEXaHUYECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS U3TYyUYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnuas opuentaiusi BektopoB E, B, V B anexTpomaruutHoit BonHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPETIOMIICHHE, TOJIIpU3aius, Tudpakius,
uHTepdepeHus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 37€KTPOMarHuTHBIX BOJIH. [I[prMeHEeHNEe 3IeKTPOMarHuTHEIX BOJIH B
TEXHUKE U OBITY.

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

TexHnueckue yCTpOHMCTBA M MPAKTUYECKOE INPUMEHEHHE: MY3bIKaJbHBIE
MHCTPYMEHTHI, YJbTPa3BYKOBas JMATHOCTHMKA B TEXHUKE W MEIULMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHa, Tesepon, CBYU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U pacnpoCTpaHEHUE IIONEPEUYHbIX M MPOJOJBHBIX BOJIH.
KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus v MpeoMIIeHN S MEXaHUYECKUX BOJIH.

Hab6nronenue untepdpepeHim u Audpakiini MEXaHUYECKUX BOJTH.3BYKOBOM
pe30HaHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOM H
4acTOTOM KOJeOaHUIA.

HccnenoBanne  CBOMCTB ~ DJJEKTPOMArHUTHBIX ~ BOJH:  OTPaKEHHE,
npesioMJIeHUE, Noaspu3auus, qudpakuus, uHTephepeHus.

Tema 3. OnTuka.

I'eomerpuueckas onruka. IIpAMOIMHENHOE pACIPOCTPAHEHUE 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 mnpenomieHus. [lonHoe BHyTpeHHee orpakeHue. lIpenenbHbiil yroiu
MIOJIHOI'O BHYTPEHHETOOTPAKEHHUS.

Hucnepcus cBeta. ClnoxHbIN cocTaB 6emnoro ceta. L[BeT.

20



ColOuparomyie ¥ pacceuBaronue JUH3bL. ToHKas nauH3a. DOKyCHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOW JMH3bL. [locTpoeHne m300paxkeHU B
COOMpAIOIIUX U pacCeuBaOIIUX JUH3aX. DopMylia TOHKON JUH3BI. Y BEIUYECHHUE,
JIaBaAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Hutepdepenuuss cera. KorepeHTHblE HCTOYHHKHU.
VYcnoBust HaOMOAEHUST MaKCMMyMOB M MHHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTHUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. J(udpakmuonnas pemérka. YciaoBUe HAOMIOACHUS
[JIaBHBIX ~MaKCMMyMOB TMpU TMaJICHUM MOHOXPOMAaTHYECKOTO CBETa Ha
Tu(PaKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckre yCTpPOMCTBA W MNPAKTUYECKOE MPUMEHEHUE: OYKH, JIyla,
doToamnmapaT, NPOEKIIMOHHBINA anmapar, MHUKPOCKOIN, TEJIECKOM, BOJOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMoIMHEHOE pacpOCTpaHEHUE, OTPAXKEHUE U MTPEITOMIICHUE CBETA.

OnTuyeckue mpruodOpHI.

[TonHoe BHyTpeHHee oTpaxeHue. Mogenb cBeroBoja. HccienoBanue
CBOMCTB N300paKEHUH B JTMH3AX.

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

HaOnronenue nucnepcuu cBera.

[Tonyuenue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tonyuenne cnekTpa ¢ MOMONILI0 TUPpPAKIMOHHONW peméTku. Habmonenue
MOJISIPU3ALIM CBETA.

Vuenuueckuii sxcnepumenm, Jlabopamopnvie 3anusamusi

N3mepenue mnokaszarens npenomieHus crekia. lMccnemoBanue CBOWCTB
n300paxkenuii B muH3ax. Habmronenue aucnepcun cBeTa.

Paznen 6. OcHOBBI cCrielIMaIbHOM TEOPUH OTHOCUTEIILHOCTH.

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

OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAICHUE
JUTUHBL. DHEPTUS U UMITYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBsI3p Macchl € DJHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTULbI. DHEPTUs
MTOKOS.

Paznen 7. KBantoBas ¢usuka.

Tema 1. DeMeHTH KBAaHTOBOM ONTHUKH

®otonsl. Popmyna Ilnanka cBsi3m 3Heprum (PoTOHA C €ro YacTOTOM.
DHeprusiu UMIyJasc HoToHA.

OtkpeiTre u uccienoBanue porodddexra. OmbiTel A.I'. CtoneToBa. 3aKOHbI
dotorpdexra. YpaBuenune ODiinmreriHa s porodddexra. «KpacHas rpanuiay
dboToarddexra.

JaBnenne cBera. OnbiTol I1.H. JIebeneBa. Xumudeckoe neliCTBUE CBETA.
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Texnnueckue YCTPOWCTBA M  IPAKTUYECKOE INPHUMEHEHHUE:
dboTo31eMeHT,POTOAATUUK, COTHEUHAsI OaTapes, CBETOIUO.

Jlemoncmpayuu

®otorh(PexT Ha yCTaHOBKE C IIMHKOBOM IacTuHOM. ccnenoBanue 3aK0HOB
BHeIHero Gororddekra.

CBeToano.

Conneunas Oarapest.

Tema 2. Ctpoenue aToma.

Mopens atoma Tomcona. OnwiTel Pe3epdopna mo paccesHUIO o -4acTHIL.
[Imanerapnas mozens aroma. [loctymarel bopa. U3nydenue u moriomeHue
¢$OTOHOB TIpM mepexoje aToMa C OJHOTO YPOBHS JHEPrMHM Ha Jpyroil. Bumabl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTHH aTOMa BOAOPO/IA.

Bonnosele cBoricTBa yactun. Bosnsl ne bponsa. KopryckyisipHO-BOITHOBOM
JTyaJiu3M.

CIIOHTaHHOE U BBIHYXJICHHOE U3ITy4YEHHUE.

TexHuueckre yCTpOMCTBAa M MPAKTUYECKOE INPUMEHEHUE: CIEKTPaJIbHbIN
aHaM3(CIEKTPOCKOMN), Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa. Onpenenenue JiMHbI BOJHBI Ja3epa.

Hab6nronenue nmuHelyaThIX CIIEKTPOB u3ydeHus.J1azep.

Vuenuueckuii sxcnepumenm, Jlabopamopnule 3ansamusl

HaOnronenue nuHeityaToro cnekTpa.

Tema 3. ATomHOE s11pO.

OKCIEpUMEHTBI, JTOKAa3bIBAKOLIME CIIOKHOCTh CTpoeHus sapa. OTkpbiThe
paauoaktTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocraBa
paaroakTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-, TraMMa-U3JIy4CHHUS.
BinsiHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

3apsin siapa. MaccoBoe uucio sijpa. M30Tonsl.

Anbda-pacnaa. ONEeKTpOHHBIA 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.

Anepnsbiii peaktop. TepmosimepHblii cuHTe3. [IpoOiaeMbl U HEPCHEKTUBBI
AIEPHOMAHEPTETUKHU. JKOJIOTMYECKHUE ACTIEKTHI IAEPHON YIHEPTETUKMU.

DneMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

Mertonabl HaONMIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHbIE B3auMOACUCTBUS. EauHCTBO (pu3myeckoil KapTUHBI
MuUpa.

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

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIIUX YaCTHII.
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Vuenuueckuii sxcnepumenm, Jlabopamopuvie 3auamusi

UccnenoBanue TpekoB 4acTull (110 rOTOBLIM (hoTorpadusim).

Pazpnen 8. DieMeHTHI aCTPOHOMHUH U ACTPOPUBUKHU.

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

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

Conuue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprum ConHua U 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpamMma «CHEKTpaJIbHbIA KJIacc —
CBETHUMOCTBY». 3BE3/Ibl TJABHOW MOCIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE311. COBpEeMEHHBIE MPEJICTABICHUSI O MIPOUCXOXKIACHUU U 3BoJoIuu ConHIa U
3BE3]1. DTambl )KU3HU 3BE3].

Muieunsiii [Iyte — Hama ['amaktuka. Ilonoxxenue u nBuwkeHue CosHIa B
['anakTuke.

Tunbel ranaktuk. PaauoranakTuku u KBazapbl. UYEpHbIE OBIPBI B sapax
TaJIAKTHUK.

Bcenennas. Pacmupenue Bceenennoil. 3akon XaO6ma.  PaszOeranue
TaJIAKTHUK.

Teopus bonbsmioro B3peiBa. PenukToBoe U3inydeHue.

Macmrabnass  ctpyktypa BceenenHnoit. Meraranaktuka. Hepeménubie
poOIEMbl ACTPOHOMHUH.

Vuenuueckue nabnooenus

HaOmronenuss HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH IS OTPENICNICHUs TI0JIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31si CEeBEPHOIO MOJIYIIAPUS U SIPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, uianer, Mieunoro Ilytu.

Oo6o0maroiee NOBTOPEHUE.

Pones ¢usumku u acTpoHOMHUHM B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIbHOM M JTHYECKOW cdepax ACsATEIbHOCTH YENOBEKa, pPOJb U MECTO
bU3MKKM W acCTpOHOMHUHM B COBPEMEHHOM Hay4yHOW KapTUHE MHpaA, POJIb
busndeckoit Teopur B HOPMUPOBAHUM MPENICTABICHUNA O (U3MUECKONW KapTHUHE
MUpa, MecTo (U3MYECKOM KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBS3H.

N3yuenune kypca ¢uszuku 0a30BOro YpPOBHS OCYIIECTBISETCA C Y4E€TOM
COJIEPKATEIIbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcamMu MaTeMaTHKH, OWOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJOTHHU.

Meosicnpeomemuvie nonsimus, CBI3aHHBIE C U3YYEHHEM METOJOB HAy4HOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (akKT, TUMOTe3a, (Pu3nyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPbl U UX IPOEKIMU HA OCH KOOPAMHAT, CIIOKECHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKIMH, TMPU3HAKK TMOJ00US TpPEYTroJbHUKOB,
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oTpeieNieHUe IIOMAAUIIOCKUX GUryp u oobpéma ted.

Buonocus: »>nexTpuueckue SIBJIEHMsI B JKUBOM IPUPOJE, KOJeOaTEIIbHbIE
JIBUKEHHUSI B JKUBOW IIPUPOJE, ONTUYECKUE SBJICHUS B JKUBOW HPUPOJE,
NEICTBUE paJMalliiHA )KUBbIE OPIaHU3MBI.

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

l'eocpaghusa: MarHUTHBIE TIONIOCAa 3EMJIM, 3alie)KM MAarHUTHBIX Y],
doTochEMKa 3eMHO MOBEPXHOCTH, IPEICKA3AHUE 3eMIICTPSICEHU.

Texunonozcus: JIMHUW DIIEKTPONIEpEAad, TE€HEpPATOp IEPEMEHHOrO TOKa,

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

20 .
30ecy u Oanee npugooumcs pacuiupennvill nepedeHv 1adO0paAmopHLIX pabom u Onvlmos, u3
KOMOpo2o yuumenvb Oeraem 6vl00p HO CBOEMY YCMOMPEHUI0 ¢ Y4émoM GulOPaHH020 YUeOHO-
Memoouyecko2o KOMNIeKma u umerouje2ocs 060opyoosanus.
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4 CTPYKTYPA JUCIUIIJIMHBI

4.1 O0beM IMCUUIIMHBI M BU/IbI Y4€OHOI padoThl

Bupa yueOHoi1 padoThI Oo6bem yacoB

O0beM yueOHOM TMCIUIJIMHBI (BCETro) 108
CymmapHas y4yeOHasi Harpy3ka BO B3aHUMOJCHCTBUM C 102
npenojaBarejemM
B TOM YUCIIE:

- JIEKLIUHU 34

- IPAKTUYECKHUE 3aHITHS 68
CamocrosiTesibHas paboTa o0yuarouerocs (Bcero) 6
Koncynpranumn -
IIpomexyToUHasi aTTeCTALMS -

IIpomesxcymounas ammecmayus 6 hopme ouggepenyuposanHo2o 3aiema 60 2
cemecmpe




4.2 TemaTnuyeckuii IUVIaH ¢ y4eToM padoueil mporpaMMbl BOCIIUTAHUS

HauMenoBanue
pa3aesioB M TeM

Coneprxanue yueOHOro MaTepuara, JabopaTopHbIe M MPAKTHYECKHE paOOThI, CAMOCTOSTEIIbHAS
paboTa 00yJarommxcs.

O0beM
yacoB

YpoBeHb
O0CBOEHUA

1

2

4

Bsenenue

Jlexuun

Oduznka — (QyHIaMEHTaIbHASI HAYKA O IPUPOJIC.

EcTecTBeHHO-HAay4HBII METOJ IO3HAHMS, €ro BO3MOXXHOCTM W TPAaHULBI PUMEHUMOCTH.
DKCTHEpUMEHT U TEeOpHUs B IMPOLIECCe MO3HAHUS MPHUPOAbl. MonenupoBaHue GU3HUECKUX SBICHUN U
npoieccoB. Ponb 3kcniepuMeHTa U TEOpuM B Ipolecce no3HaHus npupobl. dusnyeckas BeIUUYUHA.
[TorpemHocTn w3MepeHui (u3udeckux BenuuuH. Du3ndeckue 3aKOHBI. ['paHUIBI TPUMEHHUMOCTH
¢dusnueckux 3akoHOB. [loHsaTHe o (usnyeckoil kapTuHe Mupa. 3HaueHHE (PU3UKU MPU OCBOCHUU
cnenuanpHocT CIIO.

1

Paszmen 1 Mexanuka

Jlexuun

Kunemaruka. Mexanndyeckoe nBmwkenue. Ilepememenue. Ilyre. Cxopocts. PaBHOMepHOE
psIMOJIMHEHOE BIKEHUE. Y cKkopeHue. PaBHonepeMeHHOe npsiMosinHelHoe ABMkeHue. CBoOoaHOe
najgeHue. [[BmwxeHue Tena, OpOIIEHHOTO IOJ YIJIOM K TOpuU3OHTY. PaBHOMEpHOE [BIXKEHHE IIO
OKPY’KHOCTH.

3akonsl MexaHuku Hpiorona. Ilepriii 3akoH Heiorona. Cuma. Macca. Ummynsc. Btopoit 3akon
Hprotona. OCHOBHOM 3aKOH KJlacCUYeCKOM quHaMuKH. Tperuii 3akoH HploToHa. 3aKOH BCEMUPHOTO
taroreHus. ['paBuranmonnoe nose. Cuna tsxkectd. Bec. CriocoObl m3Mepenust maccsl Tei. Cuibl B
MEXaHUKe.

3aKoHBI COXpAHEHHUS B MEXaHUKE. 3aKOH COXpaHEHHUs MMITylbca. PeakTuBHOe nBrkeHue. Paborta
cunbl. Pabota moTeHnManbHbIX cuil. MomHocTs. DHeprus. Kunernueckas sneprus. [loTeHnmansHas
SHEPrus. 3aKOH COXpaHEHUs MEXaHWYeCKOW sHepruu. [IpuMeHeHrne 3aKk0HOB COXpaHEHUSI.

HpaKTI/I‘{eCKHe 3aHATUA
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JeMoHcTpanu

3aBUCHMOCTh TPAEKTOPHUH OT BHIOOPA CHCTEMBI OTCUETa. BUIBI MEXaHUUECKOTO JBUKCHHUS.
3aBUCUMOCTB YCKOPEHHMS TeJla OT €r0 MacChl U CUJIbI, IEHCTBYIOLIEH Ha Teno. ClIoKEeHUe CUIL.
PaBeHCTBO M IPOTHBOIOIOKHOCTh HAMPABICHUS] CUJI JCHCTBUS U MPOTUBOJEUCTBUS. 3aBUCHUMOCTD
CHWJIBI YIIPYTOCTH OT AepopMaIiu.

Cutbl Tpenusi. HeBecomocTts. PeakTuBHOE TBUKEHUE.

[lepexon moTeHLIMATBHON YHEPTUH B KHHETUUYECKYIO M O0paTHO.

Urpa «9xuBokn» 1o pasneny Mexanuka

JlaboparopHble 3aHATHS

Uccnenopanue NBHKEHUS TeJa MOJ JCHCTBUEM MOCTOSIHHOM cuiibl. M3ydeHHe 3aKOHa COXpaHEHUs
MMITYJIbCA.

CoxpaHeHre MEXaHUYECKOW YHEPTUU MPHU ABMKCHUU TEJIa MO IEHCTBUEM CUJI TSXKECTH U YIIPYTOCTH.
CpaBHeHue pabOThI CUITBI C U3MEHEHUEM KHHETHUECKON YHEPTHH Tea.

N3yuenue 3aKOHOB COXPAaHEHHS Ha MPUMEPE y1apa MIapoB U OATUCTUYECKOTO MAaSTHHUKA.

W3ydeHrne 0coOOEHHOCTEH CUITBI TPEHHUS! (CKOIBKEHHUS).

Bompocsr:

Urto Ha3bIBaeTCSl, MEXaHUUECKUM JBUKEHUEM?

Yro takoe cucrema orcuéra? Kakue 6bIBatoT cuctemMsl oTcuéra?

Uro Takoe TpaekTopusi, IPOIIEHHBIN yTh, IepeMelieHue? B uéMm 3axitouaercs ux panuyue?

Kak paznuuaroT nBmxeHus: a) no ¢popme TpaekTopuu; 0) 1Mo Xapakrepy u3MeHeHus ckopoctu? Kakos
XapaxkTep JABMKEHHSI CBOOOIHO MMaIatoIIero Tesa’?

[Tepeuncnuth NpU3HAKU KPUBOJIMHEHHOTO JIBUKECHHUS.

KakoBa TpaekTopusi ABM)KEHHS TOYEK BHMHTa caMoJj€Ta: a) MO OTHOIIEHHIO K JIETYHMKY; O) Mo
OTHOLIECHHUIO K 3emie?

Kakyro ckopocTh epeMeHHOTO JABMKEHHSI TOKa3bIBAET CIIUOMETP aBTOMOOMIIS?

KakoB ¢usnueckuii cMpici maccsl Tena? Kakum cBoiicTBOM OH o0naiaet?

KakoB ¢wusuueckuit cmbicn cuibl? Ilo kKakoMy NpU3HAKy MOXKHO CYIUTh O TOM, YTO K Tely
IIPUIJIOKEHA cuia?

Chopmynupyiite Tpu 3aKOHA JMHAMUKU M OOBSCHUTE UX (PU3UUECKUN CMBICIT.

Ecnu 31ekTpoBO3 pe3Ko JABUraeTcsi ¢ MecTa, TO MOXKET IPOU30HTH pa3pblB CIEMJIEHUS BaroHOB.
[Touemy?

KakoB ¢usnueckuii cMbICIT MEXaHUYECKON SHEPTUHU, MOITHOCTH?

KakoB ¢u3nueckuit CMbICI MOTEHIMANBHON U KHHETUYECKON SHeprun?
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ChopmynupyiiTe 3aKOH  COXpaHEHMs SHEpruM B  MexaHuke. Jlid  Kakod  CHUCTEMBI
B3aMMOCYIIECTBYIOIIMX TEJ OH CIIpaBeIIuB?

Yo Takoe sHeprus nokos tena’?

KakoB ¢u3nueckuii CMbICT 3aKOHA B3aUMOCBSI3H MacChl M SHEPrun?

Hanummre pedepar Ha TeMbl:

. ®usnka U My3bIKa.
. Cubl TpeHus.
. KoHcTpyKIIMOHHAsI IPOYHOCTh MaTepUaia U €€ CBs3b CO  CTPYKTYpOIl.
. Hcaax Hpl0TOH — co3faTelnb KJIacCU4ecKor  (hU3HKH.
. Bnusane nedexroB Ha puznyecKkre CBOWCTBA KPHUCTAILIOB.
. JIBuKeHue Tena MepeMEeHHON MacCCHI.
o Benuuaiiiue oTkpeITUs (PU3HUKH.
. 3aKOHBI COXPAHEHUS] BMEXaHUKE.
. KoHcTpyKIImoHHast MpOYHOCTh MaTepuaia U €€ CBS3b CO  CTPYKTYpOil.
. HanorexHonorusi — MEXIUCIUILIMHAPHAS 00JaCTh PyHIAMEHTAIBHON U MPUKIATHON HAYKH
U TEXHUKHU.
. Jleonapno na Bunum — y4deHblii u u3o0peTaTensb.
Paznen 2. OcHoBbI Jlexuun

MOJIEKYJIAPHON
buznku u
TEPMOJAUHAMUKH

OCHOBBI  MOJEKYJSIPHO-KMHETHUECKOM Teopuu. HMneanbHblii ra3. OCHOBHBIE  IOJOXKEHUS
MOJIEKYJIIPHO-KMHETHYECKON TeopHuH. PazMepsl 1 Macca MOJIEKYJI B aTOMOB. bpOYHOBCKOE IBUIKEHHE.
Huddysusa. Cumbl U dHEpPrusi MEXMOJIEKYISIPHOro B3auMojaelcTBus. CTpoeHHe Tra3000pa3HBIX,
KUAKUX U TBepAbIX Tell. CKOpOCTH IBHKEHUS MOJIEKYJ U UX u3MepeHue. MneanbHblil ra3. /laBnenue
raza. OCHOBHOE YypaBHEHHE MOJEKYJIIPHO-KMHETUYECKOM TEOpHUH Tras3oB. Temmeparypa u ee
u3MepeHue. ['a3oBble 3aKOHBL. AOCONIOTHBIM HYNIb TEMIEpaTypbl. TepMoauHaAMHUYEcKas MIKajia
TEMIIEpaTyphl. Y paBHEHUE COCTOSHUSA UI€aIbHOIO ra3a. MoisipHas ra3oBas IMOCTOSIHHAS.

OcHoBbl TepMoauHAMHUKU. OCHOBHBIE TMOHSATHS U ONpeeseHus. BHYTpEeHHsISI 3HEprusi CUCTEMBI.
BHyTpeHnHsis sHeprus wujeanpHoro rasa. PaGora u Temiora kak (opMbl Iepesauyd  SHEPrum.
TerutoemMkocTh.  YenpHasi TEIUIOEMKOCTh. YpaBHEHHE TemioBoro Oamanca. I[lepBoe Hauamo
TepMOJMHAMHUKH. AnnabatHeiii npouecc. [lpunnun aedictBus teruioBoi mammubl. KITJ TemmoBoro
asurarens. Bropoe Hauano tepMoauHaMuku. TepmoauHamuueckas mKajga TeMiepaTryp. X0J0IUIbHbIE
MamuHbl. Ternosble npuratenu. OxpaHa HOPUPOJBIL.

CaoiicTBa napoB. Mcnapenue u xoHjaeHcanus. HacellieHHbli nap U ero cBoicTBa. AOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAXXHOCTDh Bo31yxa. Touka pockl. Kunenue. 3aBucCMMOCTb TeMIIEpaTypbl KUIIEHUS OT
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napieHus. IleperpeTsiii map W €ro uCHOJAb30BaHHE B TexHUKe. (CBOWCTBA KUIKOCTEH.
XapakTepucTUKa >KMJIKOIO COCTOSHMs BeulecTBa. IlOBEpXHOCTHBIM COH JKUIOKOCTH. OHeprus
MMOBEPXHOCTHOIO CJIOA. SIBICHUS HA TPAHUIIE KUJKOCTH C TBEPJbIM TeiaoM. KanuuisipHble SBICHUS.
CBolicTBa TBEpABIX Tel. XapaKTEPUCTUKA TBEPAOrO COCTOSHUS BEIIECTBA. YIIPYrue CBOMCTBA
TBEpAbIX Ted. 3akoH I'yka. MexaHnueckue CBOMCTBA TBEPJIbIX Teil. TerninoBoe paciiupeHue TBEPIAbIX
TeJI U KUJIKocTel. [1naBienne u kpucramms3anus.

HpaKTI/I‘IGCKI/Ie 3aHATHUA

JeMoHcTpanmun

JBuxenne OpoyHOBckuX actuil. Juddysus.

V3meHeHure naBieHHs Ta3a ¢ U3MEHEHUEM TeMIIepaTyphl MPU MOCTOSHHOM o0beme. M3oTepmudeckuit
1 N300apHBIN IPOLIECCHI.

M3meHeHre BHYTPEHHEH SHEPTUU TeJ P COBEPIICHUU padoThl. MoAenu TeMIOBBIX IBUTaTENICH.
Kunenue Bosibl npu NOHMKEHHOM AaBiieHuU. [lcuxpomerp u rurpomerp.

SIBjeHMsT TIOBEpXHOCTHOTO HATsHXKEHUS W cMaumBaHus. Kpucramibl, amopdHbie BelIecTBa,
KUJKOKPUCTAIIINYECKHUE TENA.

Buktopuna o pasneny «OCHOBBI MONEKYISPHOU (DU3UKU M TEPMOTUHAMUKHI

JlaGopaTopHble 3aHITHS

H3mepeHue BIaXXHOCTH BO3TyXa.

H3mepeHne noBepXHOCTHOTO HATSHKEHUS KUAKOCTH.

Habmonenune npouecca kpucramnuzanuu M3ydenne nepopmanun pactsxenus. M3zyuenue temioBoro
pacuIMpeHust TBEPbIX TeJl.

W3ydyeHrne 0coOEHHOCTEN TEMJI0BOrO PacliupPEeHUsl BOJBI.

12

Bomnpocsr.

ChopmynupyiiTe OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOpHUH.

Uro crnexyer HOHUMATH MOJT OTHOCUTENIbHOM Maccoil BemecTBa?

Kakum ycnoBusiMu J0KHA yIOBIETBOPITH TEPMOJINHAMUYECKAs cucTeMa’?

[Touemy npu McapeHUH KUIKOCTH €€ TeMIepaTypa MOHUKaeTcs?

ITpu OTCYTCTBUYM CMa3KU U OXJIAKICHUS IBUTaTelIsl BHYTPEHHETO CTOPaHUsl BOZMOXKHO
«BAaKJIIMHUBAHUC) MOPIITHA B HTUJIUHAPE. OOBACHHTE DTO SIBIIEHHE.

[ToueMy He peKOMEHIyeTCA €CTh OYEHB FOPAYYIO WM OUYEHB XOJIOJHYIO MUITY?
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Hanummure pedepat Ha TeMbI:

o beckoHTakTHBIE METO/IBI KOHTPOJISL TEMIIEPATYPHI.

o Kpuosnekrponuka (MUKPOIJIEKTPOHUKA M X OJIO T ).

o Merto/bl onpenesieHus INIOTHOCTH.

o Makc IInank.

o [TonynpoBOAHMKOBBIE TATYUKU TEMIIEPATYPHI.

o [Tpo6eMbI 3K0JIOTHH, CBSI3aHHBIC C UCITOJIB30BAHUEM TEIIJIOBBIX MaIITHH.
o PeakTuBHBIC IBUTATEIN U OCHOBBI PAOOTHI TETIOBOW MAITUHBI.

o Cepreii IlaBnoBuu KoponeB — KOHCTPYKTOp W OpraHM3aToOp IPOU3BOACTBA PAKETHO-
KOCMHYECKOM TeXHHUKH.

o dusnyeckue CBOMCTBa aTMOC(hEpHI.

. DKosornyeckre NpoodIeMbl U BO3MOXKHBIE IyTH UX PEIICHUSI.

° Muxans BacunbeBud JIOMOHOCOB — y4E€HBIM SHLIMKIONEIUCT.

Paznen 3 DnexkrpoauHamMuka

Jlekn

DJIEKTpUYECKOe Tmoyie. ODJIEKTpUUYECKUEe 3apslbl. 3aKOH CoXpaHeHus 3apsana. 3akoH Kyiona.
Onekrpuueckoe mnoze. HanpsbkeHHOCTh anekTpudeckoro mnosid. llpuHnun cynepno3uuuu mosiew.
Pabora cun snexrpocratuueckoro noss. Ilorennuan. Paznocts moreHManoB. DKBUNOTEHIMAIBHBIC
noBepXHOCTH. CBs3b MEX]y HaNpsSHKEHHOCTbIO M PA3HOCTHIO MOTEHIMAJIOB 3JIEKTPUYECKOTO MOJIs.
Jusnexktpukn B anekTpudeckoM nodie. [londgpuzannsa quinekTpukoB. [IpoBoJHUKN B 3IIEKTPUYECKOM
nose. Kongencaroppl. CoenvHeHne KOHJEHCATOPOB B Oarapero. OHeprus 3apspKEHHOTO
KOHJEHCATOpa. JHEPTUs JIEKTPUIECKOTO MOJIS.

3aKOHBI TIOCTOSIHHOTO TOKa. YCIJIOBUS, HEOOXOAUMBIE JJIsi BO3HMKHOBEHMSI U MOJAJEp’KaHUS
anekTpudeckoro Toka. Cuia Toka M IUIOTHOCTh Toka. 3akoH Owma ans ywactka mnermu 6e3 DJIC.
3aBUCHUMOCTh 3JIEKTPUYECKOTO COMPOTHUBICHUS OT Marepuasa, JIMHbI U IJIOAAM IONEPEeYyHOro
CEUYEHHs MPOBOJHMKA. 3aBUCUMOCTb  JJIEKTPUUECKOTO  CONPOTUBIEHUS IPOBOJHUKOB  OT
TEMIEPAaTypbl. OJEKTPOABMXKYINAasi CHJIa MCTOYHMKA TokKa. 3akoH Owma JUIsi TOJHOM 1enH.
CoenuHenne mpoBoIHUKOB. CoeMHEHHE MCTOYHHMKOB 3JIEKTPUUECKOM sHepruu B OaTapero. 3akoH
Jxoyns—IJlenna. PaboTa 1 MOIITHOCTD JEKTPUIECKOTO TOKA. TerioBoe AeCTBrE TOKA.
ONeKTpU4ecKuid TOK B MOJYNpoBOAHUKAaX. CoOOCTBEHHash MPOBOJAMMOCThH IOJIYIIPOBOJA- HUKOB.
[TorynpoBOTHUKOBBIE TPUOOPHI.

MarautHoe mnone. Bekrop WHAYKIMM MarHMTHOro mnois. JleiictBMe MarHMTHOTO TOJS Ha
NPSIMOJIMHEHHBIN MPOBOJHUK C TOKOM. 3akoH Amriepa. B3aumoneiicTBue TokoB. MarHUTHBIN MOTOK.
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Pabora no nepemenieHro MpoBOAHUKA ¢ TOKOM B MarHUTHOM moJje. JlelficTBie MarHUTHOTO TOJIsl Ha
newxkymmiics 3apsa. Cuna Jlopenma. Omnpezenenue yAelbHOro 3apsiia. Y CKOPHUTENIH 3apsyKeHHBIX
YaCTHIL.

ONEeKTpOMarHuTHasE MHAYKLHA. OJEKTPOMarHuTHas HWHAYKLHA. BuxXpeBoe ajeKTpuyeckoe IoJe.
CaMouHAYKIIMSA. DHEPTryus MarHUTHOTO MO T 4 .

IIpakTueckue 3aHATHS

JeMoHcTpanuun

B3anmopencreue 3apsbkeHHbIX Tell. [IpOBOOHMKM B 3JIEKTPUYECKOM MoJe. JIMAIEeKTpuKku B
aneKkTpuueckoM noje. Konaencaropsl.

TermoBoe nelCTBUE ANEKTPUUECKOTO TOKA.

CoOcTBeHHas U IpUMECHasi MPOBOJUMOCTb MOJYITPOBOAHUKOB. [10J1yIIpOBOAHUKOBBIN AUO.
Tpansucrop. OnsiT Dpcrena.

B3aumoseiictBue MpoBOJHUKOB € TOKaMHU. OTKIOHEHHUE 3JEKTPOHHOIO Iy4YKa MarHUTHBIM IOJIEM.
DIEeKTPOABUTATENb.

DeKTpOU3MEpUTEIbHbBIE TPUOOPHL. DIEKTPOMAarHUTHAsI UHIYKLHUS.

Onpitel Dapanes.

3apucumocts JJIC caMOMHAYKIMM OT CKOPOCTM M3MEHEHHMs CHJIbI TOKa M WHAYKTUBHOCTH
IIPOBO/IHUKA.

Pabota snekrporeneparopa. Tpanchopmarop.

JlaGopaTopHblie 3aHITHS

N3yuenne 3akoHa Oma s ydacTKa LIE€MH, IMOCTEN0BATEIbHOTO M MNapallIeIbHOTO COEAMHEHUS
IIPOBOIHUKOB.

N3yuenne 3akoHa OMa /17151 MOJIHOM 1enu. V3ydeHue sBIeHus 3JeKTPOMAarHUTHOM HHYKIIUN.
Onpenenenne Kod(pUIMEHTa TMOJE3HOIO JEHCTBUS dBJEKTpUuUecKoro uyaiHuka. OmnpezneneHue
TeMIIepaTypbl HUTH JIaMITbl HaKaJTUBaHMUSL.

Omnpenenenne DJIC 1 BHyTPEHHETO CONPOTUBIICHUSI HCTOUHUKA HATTPSHKCHHSI.

12

Bormpocst.

Uto Takoe saeKTpocTaThKa’?

Jlalite onpeneneHue JIEKTPUIECKOro 3apsiaa.

B uéMm oTanune MOBEACHUA IMTPOBOAHUKOB U AUIJICKTPUKOB B DJICKTPHYCCKOM noie?

Yro takoe noreHuuan? Yemy paBHa pa3HOCTb NOTEHIIMAIOB MEKIY ABYMs TOUKAMH MO ?

Kaxk onpenenuTs JIeKTpUYECKYI0 EMKOCTh KOHJIeHcaTopa?

Yro takoe anexTpuueckuil Tok? Kakoill TOK Ha3pIBalOT TOKOM IPOBOAMMOCTH? UTO MPUHHMMAIOT 3a
HaIpaBJIEHUE JIEKTPUUECKOT0 ToKa?
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KaxoBbI yc10BYsI BOSHUKHOBEHMSI M CYLLIECTBOBAHUS 3JIEKTPUUECKOrO TOKa?
Uro nazwpBatoT cwiioil Toka? IlpuBeaure ¢dopmyity, BBIpaKaAOMIYI0 (U3MYECKH CMBICT 3TOTO
HIOHSITHS.

Uro Takoe 31eKTPOABMKYILAs CUjla UCTOYHUKA?

UYTo Takoe NEeKTPUYECKOE COMPOTUBIICHNE TIPOBOIHUKOB?

Urto Takoe yAelbHOE CONPOTUBIIEHUE MTPOBOIHUKA? B Kakux enunuiiax oHo usmepsiercs B C1U?

UYrto npeacTaBisieT co00i sSIBJICHUE CBEPXIPOBOIUMOCTH?

Kak 3anuceiBator 1 popMynupyroT 3akoH Oma 11t 0THOPOTHOTO y4acTKa MOCTOSTHHOTO TOKa?

Kakue BemectBa oOTHOCAT K dnekrtpoiautam? Yem o0yclioBieHa  3JEKTPONPOBOAUMOCTH
ANEKTPOIUTOB? UTO TaKkoe IIEKTPOIUTHYECKas Jucconuanus? Monuzarus?

UYro npeacTaBiseT coOO0M IIEKTPUUECKUN TOK B IJICKTPOIUTAX?

UYrto Takoe Bakyym?

Hanummre pedepat Ha TeMbI:

. AnbTepHaTUBHAs YHEPreTHKA.

. AKYCTHYECKHE CBOMCTBA MOJYIIPOBOJHUKOB.

. Bupapl anexTpudeckux paspsanoB. DIEKTPUYECKHE pa3psiibl Ha CIIy:KOe deIoBeKa.

. 3akonbl Kupxroga Juist 31eKTpruuecKoi e U .

. Hcnonp30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

. MaruutHble u3MepeHust (IPUHIUIBI TOCTPOSHUS TPUOOPOB, CIIOCOOBI U3MEPEHHS MArHUTHOTO
MOTOKA, MArHUTHOM WHIYKIIHH).

o Maiixn ®apaneit — co3aarens ydyeHHs 00 3JIeKTPOMarHuTHOM  TIOJIE.

. MonHus — ra3oBbli pa3psl B IPUPOAHBIX YCIOBHUSIX.

. OTKpBpITHE ¥ IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOJUMOCTH.

IlepeMEeHHBIN 2JIEKTPUYECKUI TOK U €r0 IPUMEHEHHUE.
[Tpupona ¢eppomarseTusma.

. [Tpon3BOACTBO, IEpEIadya U UCIOJIb30BaHUE ICKTPOIHEPIUN.

. [Tre3031eKkTpUUecKuil 3pPeKT ero npuMeHeHue.

. Tpanchopmaropsl.

. Xanc Kpuctnan Opcre — OCHOBOIOJIOKHUK — JIEKTPOMAarHeTusma.
. [IIxana 3;1eKTPOMarHUTHBIX BOJIH.

o Omumnuit Xpuctuanosuy JleHn — pycckuii pu3uk.

. ONeKTpOHHAas MPOBOAUMOCTb METAUIOB. CBEPXIPOBOJUMOCT.

AHape Mapu AMIiep — OCHOBOITOJIOKHHK 3JIEKTPOJAUHAMUKH .
ACHHXPOHHBIN JBHUraTelNb.
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. bopuc CemenoBuu SIkoou — ¢u3uK 1 ©300peTaTensb.

. Hukona Tecna: )Ku3Hb U HEOOBIYAHHBIE OTKPBITHSL.

. [TprMeHeHre KUIKUX KPUCTAJUIOB BIIPOMBIIIJIEHHOCTH .
. [Tna3mMa — yeTBepTOE COCTOSIHUE BEIECTBA.

. Kunkue kpucTaibl.

. Bnusiaue nedexroB Ha puznyeckre CBOWCTBA KPHUCTAJLIOB.

Pasznen 4 Konebauuns
1 BOJIHBI

Jlexknun

Mexannueckue konebanus. KomebarenpHoe nBmxkeHue. ['apmonudeckue koseOanus. CBoOOIHBIC
MexaHudeckue kosebanus. JIuHelHble MexaHMueckue KoJiebaresbHble cuctembl. IlpeBpaieHue
SHEPruu TpH KoJieOaTeabHOM JBIKEHWH. CBOOOTHBIC 3aTYXaroOIIHEe MEXaHHYECKHE KOJeOaHus.
BbIHY)X/1eHHbIE MEXaHUYECKHE KOJIeOaHuU .

VYpyrue BosHbl. [loniepednbie U MpoAOIbHBIE BOJIHBL. XapaKTEPUCTUKU BOJIHBL. Y PABHEHHE IIOCKOU
6eryuieii BosHbl. HTepdepenuns BonH. [lonstue o audpaxiuy BoyiH. 3ByKOBbIE BOJIHBL. YIIBTPa3BYK
U €ro IpPUMEHEHHUE.

OnekTpoMarHuTHele Kosiebanus. CBOOOIHBIE JIEKTpOMarHuTHbIE Kojebanus. [IpeBparienue sepruu
B KOJIe0aTeIbHOM KOHTYpE. 3aTyXarolue 3JIeKTpOMarHuTHbeIe KojeOanus. ['eneparop He3aTyXaromux
JJIEKTPOMArHUTHBIX KoyieOaHui. BbIHYy)XIeHHblE 3yeKTpuueckue KosiebaHus. I[lepeMeHHBINH TOK.
['enepatop nepeMeHHOro Toka. EMKOCTHOE M MHAYKTUBHOE COINPOTHUBIICHUS MEPEMEHHOrO TOKA.
3akoH Oma JuIst SJIEeKTPUYECKOH 1enu MepeMeHHOro Toka. Pabora M MOIIHOCTh NMEPEMEHHOIO TOKa.
I'enepatopsl TOka. Tpancpopmatopel. Toku Bbeicokoil wactoThl. llomyuenuwe, mnepenaua u
pacnpezeneHue JIEKTPOIHEPTUN.

ONEeKTpOMarHUTHbIE  BOJIHBI. ~ ODJIGKTPOMAarHUTHOE  IOJIe  Kak  OCOOBIH  BHUJ ~ MaTepuHu.
OnekTpoMarHuTHele BOJHBI. BubOpaTtop I'epuma. OTKpbITBI KojeOaTenbHbIH KOHTYp. M300pereHue
paauo A. C. IlonossiM. [lonsatue o paanocsssu. [IpiMeHeHne 21eKTpOMarHuTHBIX BOJIH.

HpaKTI/I‘{eCKHe 3aHATUA

JeMoHCcTpanyuu

CBoOOOIHBIE 1 BBIHYX/ICHHbIE MEXaHUUeCKHe Konebanus. PesonaHc.

OO6pa3oBaHue U pacnpocTpaHEeHUE YIPYyrux BoH. YacToTa KojaebaHuil 1 BBICOTAa TOHA 3BYKa.
CBOOOIHBIE IEKTPOMArHUTHBIEC KoseOanus. OciuiorpaMMa epeMeHHOT0 TOKa.
Konzerncarop B 1enu nepeMeHHOro TOKa.

Karyiika HHIyKTHBHOCTH B IIeNU IEPEMEHHOTO TOKa. Pe30HaHC B mociea0BaTeIbHON 1Ienu
IIEPEMEHHOT0 TOKA. 3mydenne n nmpueM 31eKTPOMAarHUTHBIX BOJIH.

Pagunocss3e.

Urpa-kBect no pazneny Kosebanust 1 BOJTHBI

12
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JlaGopaTopHble 3aHATHS

W3ydeHne 3aBUCUMOCTH Iepro/ia KoieOaHUl HUTSHOTO (MU IPYKUHHOT0) MasiTHUKA OT JJIMHBI HUTU
(nm MacceiTpy3a).

WMHAyKTUBHBIE M EMKOCTHOE COIPOTHUBIIEHUS B LIENU NEPEMEHHOI'0 TOKA.

Bomnpocsr.

Kaxkoe nBmxenue HazbiBaeTcs kKojebaTenbHbiM? Kakumu mapaMerpaMu OHO XapakTepu3yeTcs?

Kaxoit mporiecc Ha3pIBarOT BOJIHOBBIM? B Kako#i cpene oH HabmopaeTcs?

Kaxkue BoIHBI Ha3bIBAIOT 3BYKOBBIMU?

KakoBa CBsI3b MEXIy SJEKTPUUECKMMH M MAarHUTHbIMU mojsiMu? Kakue moJis HOCAT Ha3BaHHE
AIIEKTPOMATrHUTHBIX ?

B uém 3axmrouaercs cymHocTts onbiToB A.C. Ilonosa?

B uéwm 3akirouaercst npuHIUN paauoiaokauuu? ['ie npuMeHsoT paauonokanuo?

Hanumure pedepar Ha TeMBI:

. Anexcanap Crenanosud [lonos — pycckuii yueHblil, n3o00peraTesnb paguo .
. Pa3BuTHe cpelncTB CBA3M U paivo.
o Pentrenosckue nyun. @usuka otkpbitus. I[IpumMeHeHue.
. CoBpeMeHHast CIIyTHUKOBAs CBSI3b.
. CoBpeMeHHBIE CPe/ICTBAa CBSI3H.
. VYbTpa3Byk (MOTy4YeHuUe, CBOMCTBA, IPUMEHEHHE).
o PennkToBoO€e H3nyyeHue.
Pasznen 5. Ontuka Jlexnuu

[Tpupona ceera. CKOpPOCTh PACHpPOCTPAaHEHUsI CBETA. 3aKOHBI OTPAKEHUS W MNPEJOMJIEHUS CBETa.
[Tonnoe oTpaxxenue. JInu3el. ['Ma3 kak ontudeckas cucrema. OnTuyecKue MpudOpHI.

BonnoBeie cBoiictBa cBeta. UuTepdepenmus cBera. KorepeHTHOCTH  CBETOBBIX — JIydeil.
Wntepdepenius B ToHKUX miaeHkax. [lomocel paBHoi#l Tonmuabl. Konbiia Hetorona. Mcnons3oBanue
uHTepdepeHIun B Hayke U TexHuke. Judpakuus cBera. udpakmus Ha 1mienu B mapauiebHBIX
nyyax. Judpakunonnas pemetka. [lonstue o romorpaduu. Ilomspuzamusi monepeyHbIX BOJH.
[Tonsipusanus ceera. [[BoriHoe nydenpenomienue. [lonspouasl. {ucnepeus cera. Buabl cnekTpos.
Crektpbl ucnyckanus. CHekTpsl TOTIONICHUA. YbTpaduoneroBoe W MHPPAKpACHOE H3IYyUEHUS.
PentrenoBckue nyun. X npupoza u CBOMCTBA.

HpaKTI/IquKI/Ie 3aHATUA

JemMoHCcTpanyu
3aKOHBI OTPaKEHUs U MpeoMIIeHHs cBeTa. [loHOe BHYTpEeHHEe OTpakeHHUE.
OnTuueckue npubopsl. urepdepennus cera. Judpakuus ceera.
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[Monsipuzanus ceera.

[TomrydeHue CeKTpa ¢ TOMOIIBIO MPU3MEI.

[Tony4yeHue criekTpa ¢ TOMOIIBIO Au(paKIHOHHON perteTku. CIeKTPOCKOII.

JlaGopaTopHble 3aHATHS

W3yueHrne n300pakeHUs] TMPEJAMETOB B TOHKOW JinH3e. M3yuenwe wHTEepdepeHIH U Audpakiuu
CBeTa.

['paynpoBKa CIIEKTPOCKOIIA ¥ ONPEACICHHIE JJTUHBI BOJHBI CIIEKTPAILHBIX JIMHHH.

Bomnpocsr:

B uém 3akitogyaercs CylmHOCTh KBaHTOBOW TEOPUH cBeTa?
Cdopmynupyiite 3aK0H OTpa)KECHUS CBETA.
CdopmynupyiiTe 3aK0H MPEITOMICHUS CBETA.

Hanwmure pedepar Ha TeMBI:

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

CBeT — nJIeKTpOMarHuTHasi BOJIHA.
DOTO3JIEMEHTHI.

dororddexr. [Ipumenenue sBinerus Gorodddekra.
JlazepHbIe TEXHOJIOTHA U UIX UCTIOJIb30BaHUE .
KoHcTpyk1us v BUJIBI JIa3€POB.

Judpaxus B Haed )KU3HU.

Anexcanap I'puropseBuu CTosieTOB — pycCKU P U3 UK .
['onorpacdus u ee npuMeHeHUe.

Pasnen 6. OcHOBEI
CHeIHalbHON Teopun
OTHOCUTEJILHOCTH.

Jlexuun

I'panunbl  OPUMEHUMOCTH — Kiaccuuecko  MexaHuku. [locTynmarel  cnenuanbHOM — TEOpUH
OTHOCHUTEJIbHOCTH: HHBAPHUAHTHOCTh MOIYJISI CKOPOCTH CBETAa B BaKyyMe, MMPUHIIAI OTHOCUTEIHLHOCTH
OHHIITEHHA.

OTHOCUTEIHHOCTh OJTHOBPEMEHHOCTH.

HpaKTI/IquKI/Ie 3aHATUA

3ameJIeHHe BPEMEHH U COKpALEHUE JUIMHBL. JHEPIHS U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.
CBs13bp Macchl C BHEPTUEN U UMITYJILCOM PENATUBUCTCKON YaCTUIbl. DHEPTUs TOKOS

CamocTosTenbHas pabora

AnpOepT DUHIUTEHH — ero UJIeu U TMIO0Te3bl
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Pa3nen 7. DneMeHTEI
KBaHTOBOH (PM3UKHU

Copepxanne yueOHOro Marepuaa (JIGKIIMOHHBIC 3aHATHSA)

KBanrtoBas ontuka. KBantoBas runoresa [lnanka. ®ortonsl. Buennuit portosnexkrpuueckuit 3G Qexr.
Brytpennuii poroaddexr. Tumbl GoTOIIEMEHTOB.

®usnka aroma. Pa3BuTue B3IUIAI0B HA CTPOCHUE BEILIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CHEKTpax
Bojiopoaa. Snepras moxens aroma. OnbiTel D. Pesepdopna. Moaens atoma Bonmopoaa mo H. Bopy.
KBaHTOBBIE r€eHEPATOPBI.

HpaKTI/I‘IGCKI/Ie 3aHATHUA

®wusuka aToMHOTO sifipa. EcTecTBeHHAs: paAM0aKTUBHOCTH. 3aKOH PaJinOaKTUBHOTO pacnaaa. CriocoOb!
HaOJIIOEHUST U PErucTpaluM 3apspkeHHbIX dacTul. Oddext BasunoBa — YepenkoBa. CtpoeHue
aTOMHOTO sizipa. JledexT mMacchl, SJHEpPrusi CBA3H M yCTOWYMBOCTh ATOMHBIX siiep. SaepHble peakuuu.
HckyccTBeHHass paguoakTHBHOCTh. [Jlemenue Tspkenslx saep. llemnas  spepHas  peakunus.
Vnpasnsemas nenHas peakuus. fnepHbeil peaktop. IlosmydeHue paanoOakTHBHBIX HM30TOIOB M MX
IIpUMEHEHUe. bruosornyeckoe 1eiMCTBUE paAMOAKTUBHBIX U3JIyY€HUN. DJIEMEHTapHbIE YaCTHULIBI.
JemMoHcTpanuu

dotorpdexkr.

JIuneiuaTele CEKTPBI Pa3IMYHBIX BellecTB. M3nyuenue naszepa (kBaHToBOro reneparopa). CueTdunk
VOHM3UPYIOLINX U3ITYyYCHHM.

Bonpocsr.

Ha ocHoBaHMM Kakux skcmepuMeHTanbHbIX (aktoB H. bop chopmynuposan nocrynatsl? B uém
3aKII04aeTcs uX pU3sndeckuit cMpici?

Yro Takoe ecTecTBEHHas paguoakTHMBHOCTh? KakoBBI €OCTaB paJMOaKTUBHOTO MW3IIy4YE€HUS U
BO3MO>XHOCTH €T0 perucTparuu?

Yro takoe nepuon noaypacnana? ChopMyaupyite 3aK0H paliOaKTUBHOTO paclaia.

Hanummure pedepar Ha TeMbI:

. AtomHas ¢usuka. M3otonsl. [IpuMeHeHne paiMoakTUBHBIX H30TOIOB.

. MeTto/1b1 HaONIOIEHNS U PETUCTPALIUHU PAJMOAKTUBHBIX U3JIyU€HUN U HaCTHUII.

o Hunbe bop — onun U3 co3nareneit cCOBpeMeHHOW QU3 UK U .

. IIpuMeHeHne AIepHBIX pPEaKTOPOB.

. VYipaBiasieMbli TEPMOSAIEPHBII CUHTES.

. Mopnenu atoma. OneiT Pesepdopna.

. Meroa MEUEHBIX aTOMOB.

o Y ckopuTenu 3apsyKeHHBIX YaCTHII.

. Urops BacunbeBuu KypuatoB — Qu3HK, OpraHu3aTop aTOMHON HAYKH U T€XHUKH.
. Knaccudukanus u XxapakTepUCTUKU FI€MEHTAPHBIX  YaCTHII.
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Pa3nen 8. DneMeHTEI
ACTPOHOMHUU U
acTpou3uku

Jlexknuun

Oranbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOe U MUPOBO33PEHYECKOE 3HAYCHUE AaCTPOHOMHUMU.

Bun 3Bé3pnoro neba. Co3Be3nus, sipkue 3BE3MbI, IUIAHETHI, UX BuUANMOE ABMKeHue. CoiHeuHas
cucrema.

Connne. ConHewyHass akTUBHOCTh. Mcrounuk sHepruu CosiHIIa M 3BE31. 3BE3/bI, UX OCHOBHBIC
XapaKkTepUCTUKU. JluarpaMma  «CHEKTpaJIbHBIA  KJIacC — CBETUMOCTb». 3BE3Ibl  TIJIaBHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JUISl 3BE3]] IJIaBHOM MOCIIEI0BATEIbHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEHHBIE MPEICTABICHUS O TPOUCXOXKACHUH U 3BoJtonK CoHila
U 3BE311. DTanbl )KU3HU 3BE3 .

Muneunsiii [1yts — Hama [Nanaktuka. [Tonoxxenne u neuxenue Connua B ['anakTuke.

Tunel ranaktuk. PaguoranakTuku v kBa3apbl. YHEpHBIE IbIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacumupenne Beenennoii. 3akon Xa66:1a. Pazberanve rajakTuk.

Teopus bonbmioro B3peiBa. PenukroBoe uznyduenue. MacmrtabHas ctpyktypa Beenennoid.
Meraranaktuka. Hepeménusle npo6ieMbl aCTPOHOMUH.

HpaKTI/I‘{CCKHe 3aHATUA

Habmtoienuss HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKECHUNA IS
OTIpENIeJICHUs] TIONOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHSA
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

JeMoHCcTpanyuu

ConneuHnas cuctema (MOJIENb).

®dororpaduu miaHeT, ceNaHHble ¢ KocMuYeckux 30H10B. Kapra JlyHbl u muaner.

Crpoenue u 3Boonus BeeneHHoil.

CaMocTosTenbpHas pa60Ta
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Hanummure pedepat Ha TeMbI:

AcTepouibl.

AcTpoHOMUS HAIIUX JTHEH.
Hyxneocunres Bo BeeneHHOM.
IImanersr CONMHEYHON CHCTEMEL.
[Ipoucxoxnenue CoTHEUHON CHUCTEMBI.

o CoBpemeHHas pu3nyeckas KapTHHa MHUPA.

o CosHIle — MCTOYHMK XH3HU Ha 3 e M I e .

° YepHble IBIPHI.

o Poxxnenune u sBomronus 3Be3A.

o Huxonaii Konepauk — co3naTenb reTMOUEHTPUUECKON CUCTEMBI  MUPA.

o I'amuneo I"anuneil — ocHOBAaTENb TOYHOTO €CTECTBO3HAHUS.

° 3HaueHue oTKpbITHH ["amunes.

o BceneHHas U TeMHasi MaTEpHsL.

o Posp K.O.1{1101K0BCKOTO B pa3BUTUH KOCMOHABTHKH.

Hroro 3a 2 cemecTp 60
BCEI'O 108

Jnst XapaKTepUCTUKH YPOBHSI OCBOCHHS YIeOHOTO MaTepHaa HCIOIB3YIOTCS CIEAYIONIHe 0003HAYCHHS:
1. — o3HaKOMHUTENBHEIH (y3HABaHHUE paHee N3yUYeHHBIX 0OBEKTOB, CBOHCTB);
2. — penpOyKTUBHBIN (BBIMOIIHEHHE ICATSILHOCTH IO 00pasily, HHCTPYKIIHU WITH O] PyKOBOJICTBOM)

3. - HpO,Z[YKTI/IBHLIﬁ (HJ'IaHPIpOBaHHC " CaMOCTOATCIBbHOC BBITIOJIHCHUEC ACATCIIBHOCTH, PCILICHUC HpOGHeMHLIX 33.,[[3.‘1)
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5 YCJIOBUS PEAJIM3AIINYU YYEBHOM JUCITUTIJIAHBI
5.1 TpeGoBanuss K  MHHUMAJIBHOMY  MATEPHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanmzanus yueOHON IUCHMIUIMHBI TpeOyeT Haluuus yd4eOHOro KaOWHeTa
«Dusukay, 1a00paTopuu MOJIEKYISIPHONU (PU3UKHU U TEPMOJAUHAMUKY, JTabopaTopus
KBaHTOBOU (PU3UKH.

Texnuueckue cpeacTsa 00ydeHUs:

YcTaHoBka IS onpeneneHust kod(duimenta TemIonpoBOIHOCTH BO3TyXa

®IIT1-3; yctaHOBKa U1l ONPEACIEHUS OTHOLIEHUS TEIIOEMKOCTEW BO31yXa IIPU
MOCTOSTHHOM JIaBJICHUM © TOCTOSSHHOM o0beme DIIT1-6H; ycTraHoBka mis
M3y4YE€HUS 3aBUCHUMOCTH CKOPOCTH 3BYKa OoT Temmeparypsl OIIT1-7; yctanoBka aiist
onpenenenus n3Menenus sutpornun OIIT1-11.
YcraHOBKa Uil ONPENENeHUsT PE30HAHCHOIO MOTeHIMana metonoM PpaHka u
['epua ®IIK-02; ycTaHOBKa AJISI U3YYEHUSI SHEPTETUYECKOTO CIEKTPA SJIEKTPOHOB
(u3yuenue P-pagnoaktuBHoctH) PIIK-05; ycTraHoBKa 1151 M3ydeHHUs p-n nepexoja
®IIK-06;  ycraHoBKa g  HU3YyYEHUS  TEMIIEPATypHOM  3aBHCUMOCTH
AIEKTPONPOBOJIHOCTH METAUIOB U MmoaynpoBogHukoB PIIK-07; ycraHoBka s
uzydeHus: spdexra Xomra B noaynpoBogHukax ODIIK- 08; ycranoBka mis
u3yueHus cmnekrtpa aroma Bojgopoga DIIK-09; ycraHoBka [ H3ydeHUs
abcomotHo uepHoro Tena OIIK-11.

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

OcHOBHbBIE HCTOYHHKH:
1. Msaxkumes [.4., byxosueB b.b., Corckuii H.H.; mom 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 komiemken : ydeOHOE mocoOue s
cpeadero mnpodeccruoHanbHOro obpazoanus / B. H. PommonoB. — Mocksa :
M3narensctBo IO0paiit, 2022. — 202 ¢. — (IIpodheccrnonansHoe 0O6pa3oBaHue). —
ISBN 978-5-534-10835-4. — Tekct : omektpoHHBI // OOpazoBarenbHas
wiatpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/494934 (mata
oOpamenus: 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 : >3M€KTpOHHBIA //
OO0pazoBaTenbpHas matgopma Opaiit [caiiT]. — 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 s cpeaHero mnpodeccuoHanbHOro obpaszopanus / B. B. I'opnmau. —
MockBa : MzpmatensctBo FOpaiit, 2022. — 301 c¢. — (IIpodeccuonanpHoe
obpazoanue). — ISBN 978-5-534-08112-1. — Tekcr : »IeKTpOHHBIA //
OO6pazoBaTenbHas matgopma Opaiit [caiT]. — URL:
https://urait.ru/bcode/494416 (nata oopamenwus: 14.04.2022).

4, AcTtpoHOMHS : y4eOHOE TocoOre JUIsi CpeaHEro MpoQeCcCHOHATILHOTO
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. — (IIpodeccuonanbroe 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(OPMAITMOHHO-
oOpa3oBaTenbHBIX pecypcoB). WWww. dic. academic.ru (Akagemuk. CiaoBapu u
SHIIMKJIOIICINH ).

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

3. www. globalteka. ru (I'moGantexa. ['moGanbHas OHOMMOTEKAa HAYYHBIX
pecypcoB). Www. window. edu. ru (EnuHoe okHO JocTyma K oOpa3oBaTeIbHBIM
pecypcam). WWW. St-books. ru (JIyumias yueOHas turepatypa).

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

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

6. www. school-collection. edu. ru (Emunas koiutekius IupOBBIX
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 (SInepuas ¢pusuka B MHTEpHETE).
Q. www. kvant. mccme. ru (Hay4HO-TIOMYJISIPHBIN (DU3HKO-MaTeMaTH4YEeCKUI

xypHan «KBant»). Www. Y0S. ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIH
XKypHa 111 Monoaexu «IlyTe B HayKy»).

'I®I'OC COO - (enepanbHblil TroCylapCTBEHHBIH 0OpPA30BATENbHBIA CTAHAAPT CPENHErO OOIIEro
00pa3oBaHUS
"®I'OC CIIO - (cenpepanbHblii  TOCYIapCTBEHHBIM  00pa30oBaTENbHBIM  CTaHIAAPT  CPEIHEro

podecCHOHaTBHOTO 00pa30BaHuUS 110 CIICIIUATFHOCTH (TIpodeccui)
" ®OIT COO — dpenepanbHas 0OpazoBaTesIbHAS TPOrPaMMa CPETHETO O0IIeT0 00pa3oBaHus
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