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1 HOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamma 001meoOpa3oBaTeNbHON  YYEOHOW  JIMCIMTIUIAHBI
«®usuka» paspaboraHa Ha ocHose Tpebopanuit ®I'OC COO', ®I'OC CIIO" no
cooTBeTcTBYIOIEH cremuansHocTd 1 @OIT COOM ¢ yueToM paboueii mporpaMMbl
BOCIIUTAHUS JUIsl peaju3alud 00pa30BaTeIbHONW MPOrpamMMbl MO CHEUUATBLHOCTH
19.02.11 TexHosnorust IPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPBS.

Lenpto u3yueHuss aucuuiUinHbl «Dusuka» sBhseTcs (OPMUPOBAHUE Y

00yyaromuxcs:

- UHTEpeca U CTPEMIICHHS 00YYAIOLIUXCS K HAYYHOMY M3YUYEHUIO TPUPOIBL,
Pa3BUTHE X MHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

- pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (OPMUPOBAHUE
HCCIIEI0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

HAay4YHOTO MMPOBO33PEHMSI KaK pE3ysibTara H3y4EHHS] OCHOB CTPOCHHS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

- YMEHHI OOBSACHATH SIBJICHUS C HCIOJIb30BaHUEM (DU3UYECKUX 3HAHUN U
Hay4HBIX JJOKa3aTEIbCTB;

- (popmupoBanue npeacTaBiIeHUN O posid (DU3UKU JUIsl Pa3BUTUSA JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHre 3TUX LeJed 00ecreunBaeTCsl PEIIEHUEM CIIEAYIOIUX 3a/1a4 B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHusI:

- [pUOOpeTeHHEe  CHUCTEMbl  3HaHMM 00  o0mux  Qu3nueckux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSIX, BKJIKOYAs MEXAHUKY, MOJIEKYJSPHYIO
(bU3HKY, PJIEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

- (GopMHpOBaHHE YMEHHN TMPUMEHSATH TEOPETUUYECKUE 3HAHUSA IS
O0OBsICHEHUS (PU3NYECKUX SIBICHUW B TPUPOJE M IJIsi TMPUHATHS TPAKTUYECKUX
PEIIEHUN B MOBCEAHEBHOW KU3HH;

- OCBOGHHME CMHOCOOOB pEIICHHs pa3IUYHbIX 337ad C SIBHO 3a/JaHHOM
¢uznyeckoil Mozesblo, 3a/1ay, MOJApa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3/1aHue
bu3nYecKoi MOJIeNH, aIeKBATHOM YCIOBHSM 3a1a4H;

- MOHMMaHWE (PU3MYECKUX OCHOB W MPUHIUIIOB JCHCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOUIYIO CPELy;

- 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
o0si3aTebHBIM  00IIe00pa30BaATENbHBIM yUEOHBIM MPEIMETOM, H3y4aeTcs Ha
0a30BOM ypOBHE JIJIsl €CTECTBEHHOHAYYHOTO Mpodus o cneruaitbHoct 19.02.11
TexHonorus NpoayKTOB MUTAHUS U3 PACTUTEILHOTO ChIPbSL.



2 INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA JUCHUIIJIMHbI

OcBoeHue coaepkaHus TUCUMILIMHBI « PU3KKay 00eCreuynBaeT JOCTHKEHHE
OOyYarONIMMUCS JIOCTHKEHUE CIEAYIOMUX JUYHOCTHBIX, METAINpEJAMETHBIX U
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIM4HOCTHBIE pE3yNbTaTbl OCBOEHUA YyueOHoro mnpeamera «Dusuka»
JTOJIKHBI OTpaXkaroT TOTOBHOCTh U CIIOCOOHOCTH 00yJaromuxcs
PYKOBOJICTBOBAaThCS  C(OOPMUPOBAHHONW  BHYTPEHHEH  MO3UIMEH  JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAIlM{, MO3WTUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX  TPAAUIMOHHBIM  IIEHHOCTSIM  POCCHUHMCKOTO  OOIIECTBa,
pacuIMpeHne KU3HEHHOTO ONBITA U OIbITA JIESITEILHOCTH B MPOIECCE peaTnu3aliu
OCHOBHBIX HaNpaBJICHUN BOCIUTATEIHLHON JIEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’kqaHCKOTO BOCIIUTAHUS:

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 IPakIaHCKOTO
oOIIEeCTBa, Y4aCTBOBaTh B CAaMOYIIPABJIEHUU B IIKOJE M JETCKO-FOHOIIECKHX
OpraHu3alusiX;

YMEHHE  B3aWMOJICHCTBOBATh C  COLHMAJIbHBIMM  HMHCTUTYTAMU B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) MaTpHOTHYECKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOLIEHUE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPAaBCTBEHHOIO BOCIUTAHMS:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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 YCTOMYMBOrO OyayIIero;

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 (PM3UKON M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHUIO B
00JacTH (PU3HKYU Ha NPOTSKEHUU BCEH KU3HU;

6) SKOJIOTMYECKOT'0 BOCTIMTAHUS:



c(hOpPMHPOBAHHOCTh JKOJIOTHUECKOW KYJIBTYPhl, OCO3HAHHUE TI00ATBEHOTO
XapaKTepa SKOJOTHYCCKUX TPOOIIeM;

IUIAHUPOBAHUE M OCYIICCTBJICHHUE ICHCTBUI B OKpYXKAlOIIeH cpele Ha
OCHOBE 3HaHUS IIEJICH YCTONYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

Pacmupenue ombiTa JIEATEIbHOCTH SKOJOTHYECKOW HAIPaBJICHHOCTH 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  MPOCKTHYID M HCCIIEIOBATEILCKYIO
NeATeTLHOCTh MHIUBUIYAIHHO U B TPYIIIIC.

B mporecce qocTrKeHNS TUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IIPOTPAMMBI
mo ¢U3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarONIUXCs

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

HMOIIMOHAJILHOE COCTOSIHME, BHUJACTh HANpPaBJICHUS pPa3BUTHUS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

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

BHYTPEHHEW MOTHUBAILIMH, BKJIIOYAIOIIEN CTPEMIICHHE K JOCTHUKECHUIO LIEIIH
U YCIIeXy, ONTHMHU3M, MHUITMATUBHOCTh, YMEHHE JCHCTBOBATh, UCXOMIS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONMIEH CIOCOOHOCTh TIOHMMAaTh  SMOITMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTHIBAThH €r0 MPHU OCYIIECTBICHUN OOIIECHUS, CTIOCOOHOCTD K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIOIIUX  CIOCOOHOCTh  BBICTpamBaTh
OTHOIIEHUSI C JAPYTUMU JIOJbMHU, 3a00TUTHCS, MPOSIBISATh MHTEPEC M pa3peliaTh
KOH(DIIUKTBHI.

MertanpenMeTHble pe3yabTaThl OCBOCHHS MPOTpPaMMBbl CPEIHEr0 OOIIero
o0pa30BaHUs JOJDKHBI OTPAXKATh:

OBnaneHNe YHUBEPCATHLHBIMH MO3HABATEILHBIMY JICHCTBHSIMHU:

1) 0a30BbIC JIOTUYCCKUE ICHCTBUS:

CaMOCTOATENILHO  (OpMyJIMpOBaTH M aKTyaJU3HpPOBaTh  IPOOJIEMY,
paccmaTpuBath €€ BCECTOPOHHE;

OTIPENCNATh ICH JEATCILHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPHH HX
JOCTIDKCHHSI; BBISBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYMS] B PAaCcCMaTPUBACMBIX
bU3MYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH pEIICHUS TPOOJIeMbI ¢ y4yé€TOM aHaiIM3a

UMEIOIINUXCS MAaTePUAIBHBIX M HEMAaTEpUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHUBATh COOTBETCTBUE
PE3YNBTATOB LIEJISIM, OIIEHUBATh PUCKHU MOCIIEICTBUN JEATEILHOCTH;



KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSX PpEATbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 0a30BbIC HCCIEOBATEIBCKHIE HCHCTBHS:

BJIa/IE€Th HAYYHOU TEPMHUHOJIOTHEN, KIIFOUEBBIMU MOHATUSAMHU U METOJaMU
(duznuecKoil HayKu;

BJIQ/IETh HABbIKAMU Y4Y€OHO-UCCIIEIOBATEIBCKON M TNPOEKTHOW JESTENbHOCTH B
o0nactd (PU3UKU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIBHOMY TMOHUCKY
METOJIOB peUIeHHs 3a7ad (PU3HUECKOTrO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS; BIAI€Th  BUJAMU ICSITEIBHOCTH 1O TOJIYYEHUIO HOBOIO
3HaHUS,

ero HMHTEpHpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

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

aHaJIM3UpPOBaTh MOJYYEHHbIE B XOJE pELICHUS 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 (U3UMKE B MPAKTUYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

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

3) pabota ¢ uHpOpMAIUCH:

BJa/IeTh HaBBIKAMHU MOJIy4eHUs HH(OpManMu (PU3NUECKOTO COACpKAHMS
U3 MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATENIBHO OCYIIECTBIIATH NOUCK, AHAIIN3,
CUCTEMAaTH3alMI0 U HHTEPIpPETalni0 MHPOPMALMU Pa3IMYHBIX BHUIOB U (POpM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHHMKAIlMOHHBIX
TEXHOJOTHHA B PEIICHHMH 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 ¢
yu€TOM HazHadeHHs] THPOPMAIIUHU U LIEJIEBON ayTUTOPUH, BEIOMpasi ONTUMAJIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

4)  OBiajgeHUE YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU JICHCTBHUSMU:
oO1ieHue:



OCYIIECTBISTh OOIIEHWE Ha Yypokax (U3UKH U BO BHE-YPOUHOM
JeSATEeIbHOCTH; PAaCliO3HaBaTh MPEANOCHUIKM KOH(PIMKTHBIX CUTYallMi 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 BOZMOXKHOCTEH KaXKJIOTO YJeHa KOJIICKTHBA,

OPUHUMATh LEIM COBMECTHOM JI€ATEbHOCTH, OpraHU30BbIBaTH U
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
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE IIOBEJACHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

5) OgnajcHue YHUBEPCATBHBIMU PETYISTHBHBIMU ICHCTBUSMHU:
caMOOpraHU3alus:

CaMOCTOATENILHO ~ OCYIIECTBIIATh  IMO3HABATEIbHYIO JIEATEIbHOCTh B
o0nacTu (PU3UKUA U aCTPOHOMUH, BBISIBIISATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENbHO COCTABJISIThH IUIAH PEIICHUS PAaCYETHBIX U KaY€CTBEHHBIX
3aJlay, TUIaH BBIMOJHEHUS IPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsATh paMKH1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHHUIO SPYIUIIMA B 00JacTU
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

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

BJIAJ€Th HABbIKAMHU IO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAHMSI COBEPILAEMBIX
JEUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;

UCIIONIb30BaTh NpUEMBI pediekcun Uis OLCHKM CHUTyalud, BbIOOpa

BEPHOT'O PEILIEHUS;

YMETh OLIEHMBATh PUCKHM U CBOEBPEMEHHO NPUHHUMATh PELICHUS MO HX
CHW)KEHUIO; IPUHUMATh MOTUBBI U apryMEHTHI IPYTUX IPH aHAIU3E PE3yJbTaTOB
NEeATEIbHOCTH.

OpUHATHE CeOsl U APYTUX:



MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTUBBI M apryMEHThl APYIMX MpPH aHaIU3€ pe3yJbTaTOB
NesATEeIbHOCTH; MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIITUOKH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS MporpamMmel o ¢usuke. B mpouecce
U3y4YeHUs Kypca (pU3uKu 0a30BOr0 YpOBHS B KOJUIEIKE O0yUarOIIMICS HAYYUTCS:

JEMOHCTPUPOBATh HA MPUMEpPAX POJib U MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKON JAEATEIBbHOCTH JIOIEH;

YYUTHIBATh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTepualibHas TOUKa, MHEpLUHUAIIbHAs CUCTEMa OTCUETa, a0OCOIOTHO TBEPAOE TETO,
WJICAIBHBIN Ta3, MOJEIN CTPOCHUS Ia30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3a1ay;

pacrio3HaBaTh (HU3WUYECKUE SIBICHUS (MIPOLIECChI) U OOBACHITH HMX Ha
OCHOBE 33aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KUHETUYECKON TEOpUU CTPOECHUS
BEIIECTBA W  JJEKTPOJAMHAMUKHU:  PABHOMEPHOE W  PABHOYCKOPEHHOE
NPSIMOJIMHEMHOE JIBUKEHHUE, CBOOOHOE MAJCHUE TEJl, IBIXKEHHE 10 OKPYKHOCTH,
WHEepIUs, B3auMmojieiicTBue Ten, auddysusi, OpOyHOBCKOE IBUIKEHUE, CTPOCHUE
KUIKOCTEH U TBEPABIX TeJ, HW3MEHEHHe oOoO0ObEéMa Ten TpH HarpeBaHUU
(OXJMaxxJeHnn), TEIUIOBOE paBHOBECHE, HWCIIAPEHUE, KOHJCHCAIMs, IUIaBJICHUE,
KpUCTAJUTA3alsA, KUTICHUE, BIAXKHOCTh BO3/yXa, IMOBBIIICHUE AABJICHUS Ta3a Mpu
€ro HarpeBaHuM B 3aKPHITOM COCY/I€, CBSI3b MEXKAY MMapaMeTpaMHu COCTOSIHUS raza B
M30IpOoIIeCccax, ANCKTPU3aIUs Tell, B3auMOACHCTBHE 3aps/I0B;

OMKUCHIBATh MEXaHUUYECKOE JIBIXKEHUE, UCTIONIb3YSl (PU3UUYECKUE BEITMUYNHBI:
KOOpJIMHATa, IyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, Cuia,
UMITYJIbC TeJla, KUHETUYeCKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHudecKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPH OMNUCAHUM TPABWIHHO TPAKTOBATH
(bU3MYEeCKU CMBICT HCIOJIb3yeMbIX BEIMYMH, WX O0O3HAYEHUS W EIUHUIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (PU3UYECKYIO BEIUYHHY C JPYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOWCTBA TEN U TEIUIOBBIC SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBL: JaBJICHUE Ta3a, TeMIleparypa, CpeaHsis
KUHETUYECKasi SHEPTUsl XaOTUUYECKOTO JIBUKEHUS MOJEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUJIOTHI, BHYTPEHHSsI JHEprusi, pabora rasa,
KOO(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3WYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
0003Ha4YeHUsT U CAWHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUUHAM;

OMHUCBHIBATH  M3YYEHHBIE  DJICKTPUYECKHE CBOMCTBA  BeEIIECTBA WU
AIEKTPUYECKUE sBJICHHUS (IPOLIECChl), UCHONb3ys (U3NYECKUe BEIUYMHBIL:
AIEKTPUUYECKUIN 3apsifi, JIEKTPUUYECKOE MOJie, HANMPSHKEHHOCTh MOJIsA, MOTEHINAN,
pPa3HOCTh TOTCHIIMAJIOB;, TMPW OMHCAHWUU TPABWIBHO TPAKTOBaTh (PU3WUYECKUN
CMBICJI UCIIOJIb3YEMBIX BEJIUYUH, UX

0003HauEHUs W EAUHUIIBI, YKa3bIBaTh (HOPMYJIIbI, CBSI3BIBAIOIINE JTAHHYIO
(bU3NYECKYIO BEIMYHUHY C IPYTUMH BEIMUYNHAMU;



aHANMM3UPOBaTh (PU3MUECKUE TPOIECCHl W SBJICHUS, WCMHOIL3YyS (HU3NIECKUE
3aKOHBI W MIPUHIHUIBL: 3aKOH BCeMUPHOTO TsiroTtenus, I, I u 111 3akonbr HeroToHA,
3aKOH COXPAHEHHsSI MEXAaHMYECKOM DSHEPrUH, 3aKOH COXPAHEHUsS HWMITYJIbCa,
MPUHLNIN CYNEPNO3ULINUNA CHUJI, MPHUHIUII PABHOINPABUS HHEPLHUAIBHBIX CHUCTEM
OTCU€TA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUI0 CTPOECHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHON TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasinyarh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIpAKEHUE W YCIOBHUs (TpaHMUIIBI,
001acTH) MPUMEHUMOCTH;

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

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HMCCIIEIOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCIIOJIB30BAHUEM IMPAMBIX, U KOCBEHHBIX W3MEPEHUU, MPU STOM
dbopmynupoBarh MpodiieMy/3aadyy M TUIOTE3y Y4e€OHOrO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTH BHIBO/IHI,

OCYHIECTBJISATh MPSIMbIE M KOCBEHHbBIE M3MEpPEHUsI (QU3HMUECKUX BEJIMYUH,
IIPU 3TOM BBIOMPATH ONTUMAJIBLHBIN CIOCOO U3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIC
METO/bI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH MEXAYy (U3UYECKUMU BEJIUYMHAMH  C
WCMOJIb30BAaHUEM NPSMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yJbTAaThl MOJYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYUH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJiro1aTh TpaBUiia 0€30MacHOTO TPYAa MPU MPOBEACHUU UCCIEIOBAHUM
B paMKax Yy4eOHOrO HKCIIEPUMEHTa, Y4eOHO-UCCIEAOBATEIIbCKOM U TPOEKTHOU
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
000opy1I0BaHUS;

pemaTrh pacu€THbIE 3a/ladyd C SIBHO 3aJlaHHOM (DU3UYECKON MOJEIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBGI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a4u
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIACHATh (U3UUECKUE BEIMYUHBI U (HOPMYIIBI,
HEOOXOaUMbIC I €€ PEIIeHHs, MPOBOJIUTh PACUEThl U OIEHWBATH PEATBHOCTH
MOJIY4YE€HHOT0 3HaueHUsI GU3UYECKON BEJIMUUHBL;

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

UCIIOJB30BaTh  MPU  PEIICHUHM  Y4EOHBIX  3a7ad  COBPEMCHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTUHU JIJIsI TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YICOHOW U HAYIHO-TIOMYJIIPHON WHGOPMAIINH, MOTy4YeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;
MPUBOJUTHh TPUMEPHI BKIJIAJla POCCUUCKUX M 3apyOCKHBIX 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 U TEXHUYECKUMHU
YCTPOMCTBAMM, NIJIsi COXPAHEHUS 3JI0POBbS M COOJIIOJIEHUS] HOPM IKOJOTUYECKOTO
MOBEJICHUS B OKPY>KalOILEH CpelIe;

paboTath B TPyMIE C BBHIMOJHEHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYNIbl, PalMOHAIBHO pACHpENeNiaTh OO0S3aHHOCTU U
IJJAHUPOBATh ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJCKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE PACCMATPUBAEMOM TPOOIEMBI.

JIEMOHCTPHUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOJACH, LIEJTOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBaTh TPAHULBI MPUMEHEHUS] H3YYCHHBIX (DU3HMUECKUX MOJIENEH:
TOYEUYHBIN JEKTPUUECKUI 3aps, JydY CBETa, TOUECUHBI HCTOYHUK CBETA, sIEpHAas
MOJieJb aToMa, HYKJIOHHAsE MOJI€Jb aTOMHOIO siipa MPH PEIIeHUU (PU3NUIECKUX
3a/1ay;

pacrno3HaBaTh (U3UYECKUE SABJICHUS (IIPOLECChl) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB DJJIEKTPOAMHAMMKM M KBAHTOBOM (U3MKU: 3JIEKTpUUECKas
IIPOBOJIMMOCTB, TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JIEUCTBHUS TOKA,
B3aMMOJICUCTBUE MATHUTOB, 2JIEKTPOMArHUTHAsI HHIYKLHUS, 1EMCTBUE MArHUTHOTO
NoJII HAa MPOBOJAHUK C TOKOM U JBWXKYIIMKCS 3apsij, S3JIEKTPOMArHUTHBIC
KOJI€OAHWsI W BOJHBI, MNPAMOJIMHEHHOE pACIPOCTPAHEHHE CBETA, OTPAXKEHUE,
npesioMJIeHUe, UHTEpPEepeHlrs, AUPPAKIUs U TOJAPU3ALMS CBETa, JUCIEPCHUS
cBeta, (orornexktpuueckuit 3pdext (doTodddexT), CcBETOBOE AaBIEHUE,
BO3HMKHOBEHUE JIMHEWYATOro CIIEKTpa aromMa BOJOpPOJA, €CTECTBEHHAs W
MCKYCCTBEHHAs paIMOaKTUBHOCTb;

ONMCHIBATh M3yYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE,  DJJEKTPUUYECKYID  NPOBOAMMOCTh  Pa3MYHBIX  Cped) |
AIIEKTPOMAarHUTHBIEC SIBIECHUA (TPOLIECCHI), MCMONb3ys (U3UUYECKHUE BEJINYUHBIL:
NIEKTPUYECKUIN 3apsil, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHE, JIEKTPHUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYILAs cuia, padoTa TOKa,
WHAYKIUS MarHATHOTO MOJs, cuina Amrepa, cuna JlopeHua, WHIYKTUBHOCTH
KATyIIKH, 3HEPrusl 3JEKTPUYECKOTO M MArHUTHOIO IOJIEW, MEPHOJ M 4YacToTa
KojebaHuii B KoneOaTeaTbHOM KOHTYpe, 3apsil U CWiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONMHMCAHUM TPABUIBHO TPAKTOBATh (PU3MUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIIMYUH, MX OO0O3HAYEHUS U EIUHUIBI, YKa3bIBaTb
bopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBJICHHS W IIPOLECCHI, HCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPHOJ] MOIypacaga, YHEPTHsl CBA3H
aTOMHBIX SIJI€p, MpPH OINUCAHUU TPABUIBHO TPAKTOBaTh (UINYECKUN CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, MX O0O3HAUYEHUs M E€AMHMIIBI, yKa3bIBaThb (HOpPMYIIbI,
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CBSI3BIBAIOIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYUHAMH,
BBIUUCIIATH 3HaU€HUE (PU3MUECKON BEIIUYUHBL;

aHaJIM3UpOBaTh  (U3NYECKUE TMPOLECChl M SIBJICHUS, HCIIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHLUIBL: 3akoH OMa, 3aKOHBI NOCIEA0BATEIBHOIO U
[ApAJJIENBHOTO COCIMHEHMsSI NPOBOJHUKOB, 3aKkoH Jxoymnsa—JleHma, 3akoH
JIEKTPOMArHUTHOM MHIYKUWH, 3aKOH MPSMOJIMHEWMHOIO PACIPOCTPAHECHMSI CBETA,
3aKOHBI OTPAXEHUS CBETA, 3aKOHBI IPEJIOMIICHMS CBETA, YPABHEHUE OWHINTEHHA
st potorddexra, 3aKOH COXpaHCHUS SHEPTHH, 3aKOH COXPAHEHHUS WMITYJIbCA,
3aKOH COXPAHEHMS JIEKTPUYECKOIO 3apsia, 3aKOH COXPaHEHUs MACCOBOTO YMCIIA,
noctynatel bopa, 3aKOH paguMOAaKTUBHOIO pacnajga, MOpU 3TOM Ppas3ivyaTh
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 OIHUCHIBaTh H300pa)K€HUE, CO3/1aBaEMOE IUIOCKUM 3€pKalioM,

TOHKOM JIMH30M;
BBITNOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3NYECKUX SIBJICHUHN U MPOIIECCOB
C UCIOJIb30BaHUEM IPSIMBIX, 1 KOCBEHHBIX U3MEPEHUI: IPU 3TOM (POpPMYIHPOBATH
npobiieMy/3ajjauy U TUIIOTE3y y4eOHOro IKCIEPUMEHTa, COOMpPATh YCTAHOBKY W3
IpeI0AKEHHOT0 000PyA0BaHNUS, TPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBL;

OCYUIECTBJIATh MPSIMbIE M KOCBEHHbIE M3MEPEHHSI (PU3HUECKUX BEJIMYHUH,
IIPU 3TOM BBIOMPATH ONTUMAJIBHBIN CIOCOO U3MEPEHUS U UCIIOJIb30BaTh U3BECTHBIE
METO/bI OLIEHKHU MMOTPEMIHOCTEN N3MEPEHHN;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUMX BEIMYMH C HCIOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MpU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOTYYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHJE TaOIUL U
rpauKoB, AeNaTh BbIBOBI IO PE3yJibTaTaM HCCIEAOBAHNUS;

co0ro1aTh MpaBmwiia 0€30MacHOro TpyAa NP MPOBEACHUN HCCIIETOBAHUM
B paMKax Y4eOHOTO SKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON W MPOEKTHOU
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTrO
000opy1I0BaHUS;

pemaTrh pacu€THbIE 3a/ladyd C SIBHO 3aJlaHHON (PU3UYECKOW MOJIEINbIO,
UCHOJNB3YS (hHU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3ajauu
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3MUECKUE BEIUYHUHBI U (HOPMYIIbI,
HEOOXOoAUMbIEe Jis €€ pElIeHMs, TPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAUeHUS (PU3UUECKON BEIMYUHBI,

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(GOPMAILIMOHHBIE TEXHOJIOTMH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TIPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJSpHONH MH(pOpPMaLUK, MOJIYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATTU3UPOBATh MOJIy4aeMyto HH(POPMALIHUIO;
OOBSICHATh NMPUHLMUIBI JEUCTBUS MAIUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
pa3ianyaTh YCIOBHS UX 0€30MacHOTO UCIIOJIb30BAHUS B MOBCEAHEBHOM KU3HH;
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IPUBOJUTH TMPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DHU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIErO0 MHpAa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU
Ui obecrieyeHus: O€30MacCHOCTH MPU OOPAILLEHUH C MPUOOpPaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, JUJIsl COXPAHEHUS 3/10pOBbsS U COOJIIOIEHUS HOPM 3KOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpEACE;
paboTaTh B IpyNIE C BHITOJIHEHUEM PA3JIUYHbBIX COLMAIIBHBIX POJEH, IUIAHUPOBATH
paboTy Tpynmbl, PalMOHAIBHO PpACHpPENeNsITh OO0SI3aHHOCTH U IUIAHUPOBATH
JEATEIBHOCTh B HECTAHJAPTHBIX CUTyalusX, aJEKBAaTHO OLICHUBATh BKJIAJ
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIEMBI.

3 COAEP KAHME JUCIHUIIJIMHbI

Paznen 1. ®usnka u METOIbI HAYYHOTO IMO3HAHMUSL.

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

Pons s3kcnepumeHTa 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, CKOpoCcTh (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 KOOpDAMHAT, CKOPOCTH, YCKOpPEHHUs, NyTH M [epeMelIeHus
MaTepUabHOW TOYKH OT BPEMEHH.

CBoboaHOE najzieHre. Y CKOpeHHe CBOOOTHOTO T1aICHHMS.

KpuBonmuuennoe pnBmxeHue. JIBuokeHHE  MATEpPUAIbHOM  TOYKM 1O
OKPYHOCTH C IIOCTOSHHOM TI0 MOJYJII CKOPOCTBIO. YTJIOBasg CKOPOCTb,
auHeWHas ckopocTh. Ilepmon m wactota oOpamenus. LleHTpocTpeMuTenbHOE
YCKOpEHHE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: CIUAOMETP,
JBU>KEHUECHAPSIOB, LIEMTHbIE U peMEHHBIE NTEPEAAUU.

Jlemoncmpayuu

Mopenb cuctembl OTCUETaA, WILTIOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK
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JIBUKECHHS.

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

Hab6nronenue nBmxeHus Tena, OpoIeHHOro MO/ yIiIOM TOPU30HTY U
TOPU30HTANIBHO.

N3mepenne yckopeHus: CBOOOTHOTO MMa/ICHHUS.

Hanpasnenue ckopocTu npu IBUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, Jlabopamopnuvie 3ansmus*

N3yueHne HEpaBHOMEPHOTO ABHXKEHUS C LEIBI0 OMPEICICHUS 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, OpOIIEHHOTO0 TOPU30HTATIBHO.

Tema 2. Jlunamuka.

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

Macca Ttena. Cwuna. IlpuHuun cynepno3uuuu cujid. BTopoill 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 Tpenus (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 OTHOCUTEIBHO OCH BpamieHusa. llnedo cuibl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: MOALIMITHUKY,
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, JlabopamopHvle 3anwsmusi V3yueHue nBWKeHUs Opycka TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX 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.

Kunernueckasi sHeprusi maTepualibHOM TOuku. Teopema 00 W3MEHEHUU
KUHETUYECKOU SHEPTUU.

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

[ToTeHunanbHble W HENOTEHHHMAIbHbIE  cuJbl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJI C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUUECKON SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHMKEHHUE.

[lepexo NOTEeHIIMATLHON YHEPTUU B KWHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, Jlabopamopuule 3ansamusl

N3ydenune abCOMIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX
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
o0ocHoBanue. bpoyHoBckoe nBwkenue. Huddysus. Xapaktep IBWKEHUS 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€ usmepenue. lllkamna remneparyp
Llenbcus.

Mopens wupeanbHOro rasa. (OCHOBHOE ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOM TEOpUM HACAIBHOTO raza. AOCONIOTHas TeMIleparypa Kak mepa
CpEIHEM KUHETHUYECKOW DSHEPrMHU TEIUIOBOTO JBWXKEHUA dvactull rasza. lllkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHHE MeHnneneeBa—Knanenpona.
3akon /lanpToHa. M30mponeccsl B UI€aIbHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemecTBa. ['paduyeckoe MpeACTaBICHHE W30IMPOIIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE. TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

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

Onpitel 10  guddy3un xkugkocTed U Ta3oB. 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,
M30IPOIIECCHI.

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 TEPMOAUHAMUKH.

TepmonnHamuueckasi cucremMa. BHYTpEHHSS] SHEPTUsSl TEPMOJIUHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonmuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJAHOATOMHOTO  MJACAIBHOTO  rasa. Buuel  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3JIy4eHHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEILECTBA.
KonruecTBO TEIIOTH NpH TEIUIONEpEaye.

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

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

TeruioBele  mamuHbl.  [IpyHUOMOBI  AEHUCTBUS  TEIUIOBBIX  MAIHWH.
[IpeoOpa3oBanusi »HEpPruM B TEIUIOBBIX MamnHax. KosaduuueHT mnosie3Horo
nericTBus TeruioBod MamwuHbl. [{ukin KapHo m ero ko3¢ @UIMEHT IMOJIE3HOTO
JENUCTBUSL. DKOJIOTHYECKUE TTPOOTIEMBbI TETTIOIHEPTETHKHU.

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

Jlemoncmpayuu

N3meHenne BHYTPEHHEW SHEPIUM Tela MPU COBEPIICHHH pPaOOTHI: BBUIET
npoOKku u3 OyTBUIKH TOJA JEHCTBUEM CXATOTO BO3/AyXa, HarpeBaHue 3¢upa 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 BIIAXHOCTh BO3ayxa. HacelleHHBIM map. YaenbHas TemiaoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT IaBJICHHUS.

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

VYpaBHeHue TeroBoro 6anaHca.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TOJYYEHUSI 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. DnekTpoarHamMuKa.

Tewma 1. DnexTpocraruka.

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

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToyedHbll 3JIEKTPUYECKHIA
3apsia. Onektpudeckoe noje. Hanpspk€HHOCTh 3iekTpudeckoro mnouist. IlpuHnum
CYHEPIIO3ULIAN DJICKTPUUYECKUX ToNeH. JIMHUKM 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 KOHIEHCATopaA.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHHE: DJIEKTPOCKOIL,
AJIEKTPOMETpP, DJIEKTPOCTATHUYECKAsl 3allliTa, 3a3eMJICHHE DIIEKTPONpPHOOpPOB,
KOHJIEHCATOP,KONIMPOBAJIHBIM armapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

YCTpOWCTBO W TPHUHIMII JCUCTBUSL JIIEKTpoMeTpa. B3aumopnerncrsue
HA3JICKTPHU30BAHHBIX TEJL.

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

JIMAIIEKTPUKU B DJIEKTPOCTATUUECKOM MOJIE.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAn
MJIACTUH,PACCTOSIHUS MEXY HUMH U TUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOopA.

Vuenuueckuii sxcnepumenm, Jlabopamopuvie 3ausamusi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

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

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

DIIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MAapAIIEIBHOE, CMENIAHHOE COETMHEHUE TIPOBOIHUKOB.

PaGora »snexrtpuueckoro Toka. 3akoH JDxoymsa—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
COMPOTUBJICHUSI METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTD.

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

CgoiictBa p—n-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJNIEKTPUYECKU TOK B  pacTBOpaXx M  paciulaBaX d3JEKTPOJHUTOB.
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 (OTOPE3UCTOPHIL, MOTYITPOBOIHUKOBBIN O/, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenune cuitbl TOKa U HANIPSKEHUS.

3aBUCHUMOCTh COMNPOTUBIICHUS! HUUIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAIUTIONIEPEYHOT0 CEUEHUSI U MaTepurara.

CwmenianHOE COeIMHEHUE TPOBOJHUKOB.

[IpsiMmoe wu3MepeHue JNEKTPOABMKYIIEH Cuiabl. KOpOoTkoe 3aMblKaHuE
raJibBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHUMOCTh COIPOTHUBIICHHUS] METAIOB OT TemmepaTypsl. [[poBoguMocTb
AIEKTPOJIUTOB.

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

Yuenuueckuii sxcnepumenm, Jlabopamophule 3aHAmMuUs.

N3ydeHne cMEanHoro COeTUHEHNS PE3UCTOPOB.

N3mepenne  3IEKTPOABMXKYIIEH CHJIBI HMCTOYHMKA TOKa U €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, U3MEPECHHE.

Mamemamuxa: pemieHUe CHUCTEMbl YypaBHEHUW, JWHEWHas (YHKIUA,
napaboiia, runep0osa, ux rpadUuKd U CBOWCTBA, TPUTOHOMETPUUECKHE (YHKITUU:
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, AJIEKTPOJIMTHUYECKAs IHCCOLMALIMS,
rajbBaHMKa.

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

Texnonoeus: npeoOpa3oBaHuE IBWKCHHMN C HCIIOJIB30BAHHEM MEXaHHU3MOB,
YYET TPEHHUST B TEXHUKE, MOAIIUIIHUKN, HCIIOJb30BAHUE 3aKOHA COXpPaHCHUS
UMITyJIbca B TEXHHKE (pakera, BOJAOMET W JPyTHE), JABUTATEIb BHYTPEHHETO
CropaHusi, mapopasi TypOrHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTUH
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
WHIYKIIAM TI0JIS TIOCTOSSHHBIXMAarHuTOB.

MarnutHoe mTOJ€ NOPOBOJHWMKA C TOKOM. KapThHa JIMHWNW WHAYKIUA
MAarHWTHOTO MOJISL JUIMHHOTO NPSMOTO MPOBOJHHUKA W 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. Pabora cunel Jlopenua.

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, S3JEKTPOMArHUTHI, AJIEKTPOABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHASITICYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JJIEKTPOHHOTO ITyYKa MArHUTHBIM IOJEM. JINHUM WUHAYKUIWA
MAarHuTHOTO TOJIS.

B3auMozeiicTBue AByX MPOBOJHUKOB ¢ TOKOM.Cuita Ammepa.

HevictBue  cwibl  JlopeHna  Ha  MOHBI  DJIEKTpOJIMTA.  SIBIIECHHE
ANEKTPOMArHUTHON MHTYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD JIEKTPOABUKYILEH CHIIbI MHAYKIIHMH OT CKOPOCTU 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. MaTeMaTHUECKUN MASITHUK. YPaBHEHHE TapMOHUYECKHUX
koJiebanuid. [IpeBpalieHuesIHepruu NPy TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbuplii kKOoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJ€OAHUS 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. BeiHyXIeHHBIE 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. DKOJIOTMUECKUE PUCKU NPHU MPOU3BOJACTBE 3eKTposHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCEIHEBHOM KU3HU.

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

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOaTETbHOW CHUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).

Hab6umoienue 3aTyxaronmx KouieoaHmii.

UccnenoBanne  CBOWCTB  BBIHYXKJEHHBIX  KoJjieOanuii. HaOmronenue
pe30HaHca.

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

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

Mogenb JIMHUM 3JIEKTPOIIEpEIayn.

Yuenuueckuii sxcnepumenm, Jlabopamophvie 3ansamus

HccnenoBanue 3aBUCUMOCTH NIEPHOJIa MANIbIX KOJIeOAaHUM 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, YCloBHUsS pacnpocTtpaneHus. Ilepumon. CkopocTh
pacnpocTpaHeHuss W JJMHA BOJHBL [lomepedyHble W MPOAOIBHBIE BOJIHBIL.
HnuTtepdepennusu qudpakius MEXaHUYECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHS U3IYyUYEHHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnuas opuentaiusi BektopoB E, B, V B anektpomaruutHoi BosnHe. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPETIOMIICHHE, TOJIIpu3aius, Tudpakiys,
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, Tesepon, CBYU-meys.

Jlemoncmpayuu

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

HabGnronenue orpakeHus v MpeoMIIeHN S MEXaHUYECKUX BOJIH.

Hab6nronenue nuntepdepeHin u Audpakiini MEXaHUYECKUX BOTH. 3BYKOBOM
pe30HaHC.

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

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

Tema 3. OnTuka.

I'eomerpuueckas onruka. IIpsMonMHENHOE paCIpPOCTPAHEHUE CBETA B
ogHOpoaHOU cpene. JIyu cBera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOoHbI oTpaxkeHust cBeta. [locTpoenue nzoOpaxkeHuit B
IJIOCKOM 3€pKaJe.

[Ipenomnenne cBeTa. 3aKOHBI TMpEIOMJICHUS CBeTa. AOCOTIOTHBIN
nokasarenp npenomieHus. [lonHoe BHyTpeHHee orpaxkeHue. lIpenenbHblii yrou
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
cOOMpAIOIIUX U pacceuBaOIUX JUH3aXx. DopMylia TOHKOW JUH3BI. Y BEIUYECHHE,
JIaBaAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

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

Hudpakuus cBera. [(udpakmuonnas pemérka. YciaoBUe HAOMIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TMpU TMaJ€HUM MOHOXPOMATHYECKOTO 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

[IpsAMoOIMHEHOE pacTpOCTpaHEHUE, OTPAKEHUE U MTPEJTOMIIEHUE 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
MOJISIPU3alINY CBETA.

Vuenuueckuii sxcnepumenm, Jlabopamopuvie 3ansamusi

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

Paznen 6. OcHOBBI cCrielIMaIbHOM TEOPUH OTHOCUTEIILHOCTH.

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

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

CBsi3b MacChl ¢ DHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTruUs
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.

JHaBnenne cBera. OnpiThl I1.H. JleGeneBa. 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.

CBeToauo.

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 SHEPTHH 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, Jlabopamopuule 3ansamusl

HaOnronenue nuHeityaToro cnekTpa.

Tema 3. ATomHOE s11pO.

OKCIEpUMEHTBI, JTOKAa3bIBAKOIIME CIIOKHOCTh CTpoeHus sapa. OTkpbiThe
paanoakTuBHOCTH.  OmbiTel  Pesepdopaa mo  ompeneneHuro  cocraBa
paaroakTUBHOTO u3nydeHus. CBolicTBa anbda-, Oera-, raMMa-U3JIy4CHHUS.
BinsiHue pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHEe TIpoTOHA M HelTpoHa. HykionHas 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.
S nepnbie peakuuu. [lenenue u cuHTE3 AIEP.

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

DneMeHTapHble YacTULlbl. OTKPBITHE O3UTPOHA.

Mertoabl HaOIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTalbHBIE B3auMOACUCTBUS. EauHCTBO (U3MYECKON KapTUHBI
MuUpa.

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

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

HccnenoBanue TpekoB 4acTuil (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].

Mueunsiii [Iyte — Hama ['amaktuka. Ilonoxxenue u nBuwkeHue CosHIAa B
['anakTuke.

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

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

Teopus bonbsuioro B3peiBa. PenukToBOE M3ITydeHHE.

Macmrabnast  ctpyktypa Bceenennoit. Meraranaktuka. Hepeménubie
poOIEMbl ACTPOHOMHUH.

Vuenuueckue nabnooenus

HaOnronenus: HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH IS OTPENICNICHUs TI0JIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sl CEeBEPHOIO MOJIYLIAPUS U IPKUE 3BE3bI.

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
bU3MKKM W acCTPOHOMHUUM B COBPEMEHHOM HAyyHOW KapTHHE MHpaA, 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.

N3yuenune kypca ¢uzuku 0a30BOr0 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, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIUU: 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, IPEICKA3AHUE 3eMIICTPSICEHU.

Texunonozcus: JIAHUW DIIEKTPOIIEpENad, TEHEpaTop IEPEMEHHOIO TOKa,

ANICKTPOABUTATEIh, WHAYKIIMOHHAS I€Yb, pajap, PaJUuoONpUEMHHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-meuyb, MpOEKIMOHHBIN ammapar, BOJOKOHHAas OITHKA,
COJIHEUHas OaTapes.

20 .
30ecy u Oanee npugooumcs pacuiupennvill nepedeHv 1adO0paAmopHLIX pabom u Onvlmos, u3
KOMOpo2o yyumenvb Oeraem 6ulO0p NO CB0eMYy YCMOMPEHUI0 ¢ Y4émoM GulOPaHHO20 YUeOHO-
Memoouyecko2o KOMNIeKma u umerouje2ocs 0b0opyoosanus.
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4 CTPYKTYPA JUCHUIIJINHBI

4.1 O6beM IMCUMILIMHBI M BUABI Y4eOHOI padoThI

Bup yueoHoii padoTnl O0beMm yacos

O0beM yuyeOHOI TUCHUILINHBI (BCETO) 108
CymmapHass ydeOHash HArpy3ka BO B3aHMOJCHCTBUH 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 yueOHOTO MaTepuana, 1abopaTopHbIe U MIPAKTHYECKHE PabOThl, CAMOCTOSTENIbHAS
paboTta 00yJaromuxcsl.

Oo0Lem
4acoB

YpoBenb
OCBOEHHS

1

2

4

BBenenue

Jleknun

®dusnka — (QyHIaMeHTaNbHas HayKa O IpUpPOJE.

EcrecTBeHHO-Hay4YHbIi METOJA IO3HAHUS, €ro BO3MOXXHOCTM U TpaHUIbl IPUMEHUMOCTH.
OKCIIEpUMEHT U TeopHs B Ipoliecce MO3HAHUA MpUpoasl. MojenupoBaHue (pU3HMUECKUX SIBICHUM U
npoueccos. Posib skcriepMenTa U T€OpUM B IpOLEcce MMOo3HaHus npupopl. dusnueckasi BeIUUMHA.
[Torpemnoctu u3MepeHuil ¢usnueckux BeauuuH. PU3MUECKHE 3aKOHBL. ['paHMIBl IPUMEHUMOCTH
¢mnuecknx 3akoHOB. [loHsTHE O (u3MuUeckoil kapTuHe Mupa. 3Ha4eHHWE (U3UKUA TPH OCBOCHHUH
cnenuaiabHoct CIIO.

1

Pa3znen 1 Mexanuka

Jlexuun

Kunemaruka. Mexannyeckoe nBuxkenue. llepememenue. Ilyte.  Ckopocts.  PaBHOMepHOE
NpSMOJIMHEHHOE JBIKEHHE. Y cKopeHue. PaBHonepeMeHHOe npsiMonHeiiHOe aBmkenne. 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
Tarotenus. ['paButannonnoe nosne. Cuna TspkectH. Bec. CriocoOsl n3mepenus mMaccsl Ten. CHilbl B
MEXaHUKE.

3aKOHBI COXpaHEHMsI B MEXaHUKe. 3aKOH COXpaHEHHUs MMIyJbca. PeakTuBHOe aBwxkeHue. Pabora
cuibl. Pabora moteHunanbHbIX cuil. MomuocTs. DHeprus. Kunernueckas sneprus. [lotenuuansHas
9HEprusi. 3aKOH COXpaHEHUsI MEXaHNYECKOU dHepruu. [IpuMeHeHne 3aKk0HOB COXpaHEHUS!.

[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 HAINPABIICHUS] CHJI JACHCTBUSA U NMPOTUBOJAEHCTBUS. 3aBUCHUMOCTD
CHWJIBI YIIPYTOCTH OT AepopMaIiiu.

Cuitbl Tpenust. HeBecomocts. PeakTuBHOE NBUKEHUE.

[Tepexox moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Urpa «9kuBokm» no pazaeny Mexanuka

JlaGopaTopHble 3aHATHS

HccnenoBanue ABMKEHUS Tena MOJ ACHCTBUEM IOCTOSHHOM cuiibl. M3ydyeHue 3akoHa COXpaHEHHS
UMITYJIbCA.

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

W3ydeHne 3aKOHOB COXpaHEHUs Ha IPUMEpe yaapa IMapoB U OATUTUCTUYECKOTO MasiTHHUKA.

N3ydeHrne ocoOEHHOCTEN CUIIbl TPEHUS (CKOIbKEHNUS).

Bomnpocsr:

Yro Ha3pIBaeTCsA, MEXaHUYECKUM JIBHIKEHUEM?

Uro Takoe cucrema orcuéra? Kakue OpIBatoT cucTeMbl OTCUéTa?

Yto Takoe TpaeKTOpHs, IPOUIEHHBIN yTh, IEpeMenieHre? B uéM 3akitouaeTcs ux pasinyue?

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

[Tepeuncnuth NpU3HAKU KPUBOJIMHEHHOTO JIBUKEHHUSI.

KakoBa TpaekTropus ABMXKEHHMsI TOYEK BHHTA caMoJIETa: a) MO OTHOIICHUIO K JIETYHKY; O) IO
OTHOLIECHHUIO K 3emie?

Kakyro ckopocTh NEpeMEHHOTO IBUKEHUS TOKa3bIBa€T CIUAOMETP aBTOMOOMIIS?

KakoB ¢usnuecknii cMbicn maccsl Tena? Kakum cBoWCTBOM OH 00aiaet?

KakoB ¢usnueckuii cmbicn cuibl? [lo kakoMy NpU3HAKy MOXHO CYAMTb O TOM, YTO K TeIy
IIPUJIOKEHA cuiia’?

CdopmynupyiiTe TpH 3aKOHA TUHAMUKU U OOBSICHUTE UX PU3UUECKHI CMBICIL.

Ecin »51€KTpoBO3 pe3KO JABUIaeTcsi ¢ MECTa, TO MOXKET IPOM30MTH pa3pblB CLEIUIEHUS BaroHOB.
ITouemy?

KakoB ¢u3ndeckuii CMbICI MEXaHHUUECKOW SHEPTUHU, MOIITHOCTHU?

KakoB ¢u3nueckuii cMbICII NOTEHIIMATbHONW U KHHETHYECKON SHeprun?
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ChopmynupyiiTe 3aKOH  COXpaHEHHMs OSHEpruMm B  MexaHuke. Jlig  Kakod  CHUCTEMBI
B3aMMOCYIIECTBYIOIUX TEJ OH CIPaBeINB?

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 (PU3UKH.
. 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.
Paznen 2. OcHOBEI Jleknuu

MOJIEKYJIIPHON
bu3uKy 1
TEPMOJUHAMUKHU

OCHOBBI  MOJIEKYJISIpHO-KMHETHYECKOW  Teopuu. WneanpHbii ra3. (OCHOBHBIE — TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TeopuH. PasMepsl 1 macca MOJIEKYJT U aTOMOB. bpOyHOBCKO€ IBUKEHUE.
Huddysusa. Cuiibl U dHEpPrus MeXMOJIEKyIspHoro B3aumopeicTBus. CTpoeHue ra3000pa3HbIX,
KUJKUX U TBepAbIX Tell. CKOPOCTH JABMKEHHUS MOJIEKYN U UX u3MepeHue. MneanbHeblil ra3. JlaBnenue
raza. OCHOBHOE YypaBHEHHE MOJECKYJISIPHO-KMHETHYECKOW TEOpUU Ta3oB. TemriepaTypa U €€
u3MepeHue. ['a3oBble 3aKOHBL. AOCOMIOTHBIA HYJIb TeMIlepaTypbl. TepMoaWHaMUYecKas IIKaia
TeMIepaTypbl. YpaBHEHUE COCTOSIHUS UAEATBLHOIO ra3a. MousipHasi ra3oBasi TOCTOSIHHAS.

OcHOBbI TepMOAMHAMUKUA. OCHOBHBIE TOHSTHS U OINpeAeieHUs. BHYTpEHHssI »HEprus CUCTEMBI.
Buaytpennss sHeprus wupeaibHOoro raza. PaGora u Temnora kKak (QOpMBI TEepenavyd dHEPIrUH.
TemmoeMKocTh. YeNnbHas TEIUIOEMKOCTh. YpaBHEHHE TeruioBoro Oamanca. IlepBoe Hauano
TepMOAMHAMUKH. AnuabatHeiid miporecc. [lpuniun aeicTBus TeroBoi mamuabl. KIIJ[ TermoBoro
nsurarens. Bropoe Hauano repMoguHaMuKy. TepMoauHaMUUecKas IIKajla TeMIeparyp. X0J0AUIbHbIE
MamuHbl. TerioBble apurarenn. OXxpaHa MOPUPOIBI.

CaoticTBa mapoB. Mcmnapenune u xKoHaeHcaius. HachimeHHbI ap U ero CBOHCTBA. AOCONIOTHAs U
OTHOCHTEJIbHAS BIAKHOCTh BO3ayxa. Touka pockl. Kumenne. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHHSI OT
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naBieHus. lleperperelii map M €ro HCHoJb30BaHME B TexHHMKE. CBONCTBAa KUAKOCTEH.
XapakTepucTuKa JKHUJIKOIO COCTOSHMS BemlecTBa. [IOBEpXHOCTHBIM CHOW KUIAKOCTU. OHEPrus
MOBEPXHOCTHOTO CJ104. SIBJICHUS HA TPAHULIE KUIKOCTH C TBEPAbIM TeloM. KanmuispHeie siBICHUS.
CBolicTBa TBEpAbIX TeJ. XapaKTEPUCTHUKA TBEPJOTrO COCTOSIHMS BEIECTBA. YIPYrue CBOMCTBA
TBEpAbIX Tel. 3akoH ['yka. MexaHndeckue cBONCTBA TBEPABIX Tell. TeNaoBOe paclIMpEeHUe TBEPIBIX
Te U kuaKkoctel. [ImaBnenue u kpucramumsanusl.

[IpakTrueckue 3aHATUS

JleMoHCcTpanuu

JBmwxenue 6poyHoBCckuX dacTuil. Juddy3usi.

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

M3MeHeHne BHYTPEHHEHN HEPIruu Te IPU COBEPLIEHUH padOThl. Moenu TEMIOBBIX IBUraTEIEH.
Kunenne Bozbl Ipy NOHMKEHHOM AaBiieHUU. IIcuxpoMerp u rurpomerp.

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

BuxTopuna no pazzneny «OCHOBBI MOJIEKYJIAPHONU (PU3UKU U TEPMOIUHAMUKI

JlaGopaTopHble 3aHATHS

W3mepeHnue BIaXXHOCTU BO3yXa.

H3mepeHne noBepXHOCTHOTO HATSHKEHUS KUAKOCTH.

HaGnronenue nporecca kpucraauzanuu M3ydenue negopmannu pactskeHus. MzyueHue TerioBoro
pacIIupeHus TBEPbIX Tell.

M3yueHne ocobeHHOCTEH TEMI0BOr0 PaCIMPEHUs BOJIBI.

12

Bormpocsr.

ChopmynupyiiTe OCHOBHBIE TTOJIOKEHUS MOJIEKYIISIPHO-KUHETHIECKON TEOPHUH.

UYto crneayeT MOHUMATh TIOJ] OTHOCHTENHFHOM Maccoii BeuecTBa?

KakuMm ycioBusiMu T0JKHA YIOBIETBOPATH TEPMOTUHAMUYECKAst CUCTeMa?

[Touemy npu HcTapeHUH KUIKOCTH €€ TeMIrepaTypa MOHUKaeTcs?

[Tpu OTCYTCTBUYU CMa3KH U OXJIKJICHUS JIBUTATEIISI BHYTPEHHETO CTOPAHUS BO3MOYXHO
«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 3KONIOTHH, CBS3aHHBIC C UCTIOIB30BAHUEM TETIJIOBBIX MAIITUH.
o PeakTuBHBIC ABUTATENIN U OCHOBBI PAOOTHI TETUIOBOK MAITMHBI.

. Cepreii IlaBnoBuu KoposieB — KOHCTPYKTOp M OpraHU3aToOp IIPOM3BOJCTBA PaKETHO-
KOCMUYECKOH TEXHHUKH .

. du3ndyecKue CBOMCTBA aTMOC(EPHI.

o DKOJIOTHYeCcKHe MPoOIeMbl U BO3MOXHBIC TyTH UX PELICHHUS.

° Muxans BacunbeBuy JIOMOHOCOB — y4€HBIM SHIMKIONEIUCT.

Paznen 3 DnexrpoanHamuka

Jlexuun

OneKkTpuyecKkoe Moje. DIeKTpUuyYecKue 3apsipl. 3aKOH coxpaHeHus 3apsna. 3akoH Kymowna.
OnekTtpuueckoe nosie. HampsokeHHOCTh 3iekTpuyeckoro mnoss. [IpuHumn cynepno3uuuy mNoJiew.
Pabora cun snexkrpocratudyeckoro mnodisi. [lorennman. PazHOCTh MOTEHIMAIOB. DKBUIIOTCHIIMATLHBIC
MOBEPXHOCTH. CBSA3b MEXKAY HANPSKEHHOCTHIO M PA3HOCTHIO MOTEHIIMAIOB SJEKTPUYECKOIO IOJS.
Husnextpuku B snekTpudeckom noje. [lomspuzamus audnekTpukoB. [[pOBOIHUKN B AIEKTPUYIECKOM
none. Kongencaropel. CoenvHeHHWe KOHIEHCATOPOB B Oarapero. OHeprus 3apsHKeHHOTO
KOHJIEHCAaTOpa. DHEPrus 3JIEKTPUIECKOI0O MOJIS.

3aKOHBI TIOCTOSIHHOTO TOKa. YCIIOBUS, HEOOXOAUMBIE Jisi BO3HHKHOBEHMS U TMOJAJEP>KaHUS
aNeKTpudeckoro Toka. Cuia Toka M IJIOTHOCTh ToKa. 3akoH Owma nns yudactka menu 0e3 DJIC.
3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIECHUS OT MaTepHasa, JJIMHBI U IUIOIAAU TONEPEYHOrO
CEYCHHUS TMPOBOJHMKA. 3aBUCHUMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBJICHHS  MPOBOJHUKOB  OT
TEMIIepaTypbl. DIJIEKTPOJABWXKYIIAs CHJAa HCTOYHUKA ToKa. 3akoH Oma s MOJHOM Uemnu.
Coenunenue npoBoJHUKOB. CoelMHEHNE MCTOYHMKOB AJIEKTPUYECKOW sHepruu B OaTapero. 3akoH
Jxoyns—Jlenna. Pabota u MOITHOCTB AJIEKTpUYECKOro ToKa. TernmoBoe AeiicTBUE TOKA.
DNeKTpUYECKHii TOK B ToOJynpoBogHUKax. CoOCTBEHHAss MTPOBOJUMOCThH TOJYIPOBOJ- HHUKOB.
[TomympoBOTHUKOBEIE TIPHUOOPBHI.

MaruutHoe mnosie. BekTop HMHAYKIMH MarHUTHOrO mojid. JlelicTBME MAarHMTHOTO IO Ha
IPSIMOJIMHENHBIN POBOJHUK C TOKOM. 3akoH Ammnepa. BzaumonelictBue TOKOB. MarHuTHBINA IOTOK.
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Pabora no nepemenienno NpOBOJHUKA C TOKOM B MarHUTHOM IoJje. JleficTBue MarHUTHOTO OIS Ha
nBwkymuiics 3apsia. Cuna Jlopenmna. OnpeaeneHue yaelbHOTO 3apsia. Y CKOPUTEIU 3apsKEHHBIX
YacTHII.

DONEeKTpOMarHuTHasE WHAYKLIMS. OJEKTPOMarHUTHas WHAYKUMsS. BuxpeBoe siekTpuyeckoe Iolie.
CamouHayK1IMsI. DHEPTrUst MATHUTHOTO 11 O JI A .

HpaKTI/I‘IGCKI/Ie 3aHATHUA

JleMoHCcTpanuu

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 Jpcrena.

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

DIEeKTpOU3MEPUTENbHBIE PUOOPHI. DICKTPOMArHUTHAS HHYKIIHS.

OnbiTel Dapajes.

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

Pa6ota anexrporeneparopa. Tpanchopmatop.

JlaGopaTopHbIe 3aHATHS

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

N3yuenue 3akona Oma s mojHoW nenu. V3ydyeHue sBieHus 31IeKTPOMAarHUTHON MHIYKIIMH.
Onpenenenne ko3¢ (UIMEHTa MOJE3HOro JEHCTBHS SJEKTpUYECKOro 4aiiHuka. OrmnpeneneHue
TEMIIepaTypbl HUTH JIAMITBl HaKaJTUBaHMUSL.

Onpenenenne 3/1C ¥ BHyTPEHHEr0 CONPOTHUBIICHHSI HCTOYHMKA HAIPSYKEHMUS.

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 MOTEHIIMAIOB MEXY ABYMS TOUKaMH 1OJIsA?

Kak onpenenuTs 31eKTpUUYECKYI0 EMKOCTh KOHJeHcaTopa?

Yro takoe snekTpuueckuil Tok? Kakoil TOK Ha3bIBalOT TOKOM MpoBOAMMOCTH? UTO MpUHHUMAIOT 3a
HAIpPaBJIEHUE JIEKTPUUECKOT0 TOKA?
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KakoBbI yc10BUSI BOSHUKHOBEHHUSI U CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKa?
Uro naspBaroT cwiod Toka? IlpuBemure ¢opmMyiy, BbIpaXaronyr0 (GU3MUYECKHH CMBICT 3TOTO
MOHSITHSL.

UYto TaKoe ANEeKTPOABIIKYILAs CUila UCTOUYHUKA?

Uro Takoe 31EKTPUUECKOE COIPOTUBIEHUE TPOBOAHUKOB?

Urto Takoe yaelbHOE CONMPOTUBIIEHUE NMPOBOHUKA? B Kakux eguHuiiax ono usmepsiercs B C1U?

Uro npeacrasisier co00il sIBIICHUE CBEPXITPOBOUMOCTH?

Kak 3anuceiBaroT u opMynupyrot 3akoH OMa Ui OAHOPOJHOTO Y4acTKa MOCTOSHHOTO TOKa?

Kakme BemecTBa OTHOCAT K onekrpoautam? Yem 0O0yclioBICHA  AICKTPONPOBOAMMOCTH
3eKTponuToB? UTO Takoe 3NeKTpoIUuTHIeCKas qucconunanus? Monuzamus?

Uro npeacrasisier co00# 3TEKTPUIESCKHA TOK B JIEKTPOIUTAX ?

Yro Takoe Bakyym?

Hanwmure pedepar Ha TeMBI:

. AnbTepHAaTUBHAS YHEPrETHKA.

. AKyCTHYECKHE CBOMCTBA MOJYIPOBOHUKOB.

. Bugpl anekrpuueckux paszpsgoB. DJIEKTpUUECKHUE pa3psjibl Ha CIyxOe uenoBeKa.

o 3akonbl Kupxroda muist 37IeKTpUYecKOr e MU .

. Hcnonp30BaHuE 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

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

. Maiikn ®apazeit — co3garenb y4eHHs 00 3JI€KTPOMarHUTHOM  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 AMIiiep — OCHOBOITOJIOXKHHK 3JIEKTPOJAUHAMUKH .
ACUHXpPOHHBIN JBUIaTENb.
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. Bopuc CemenoBuu SAxkobu — ¢pu3uk u uzo0peraTensb.

o Hukona Tecna: )xu3Hb U 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 kosebanusi. KonebarenbHoe nBmxeHue. 'apmoHnueckue konebanus. CBOOOIHbIE
MexaHudeckue kosebanusa. JIuHelHble MexaHHWYeckue KojiebaTenbHbIe cuUcTeMbl. llpeBpaimenue
SHEpruu IpH KojeOaTenbHOM JBM)KeHHMH. CBOOOJHBIE 3aTyXalolMe MeXaHWYeCKHe KoyeOaHus.
BoinykieHHBIE MEXaHUYECKUE KOJIEOaHUs.

Yupyrue BoaHsl. [lonepeynsie U MpOIOJIBHBIE BOJIHBL. XapaKTEPUCTUKHU BOJIHBL. Y paBHEHUE IIOCKON
Oerymieii Bonubl. aTEepdepenuns BonH. [Tonstue o audpaxiun BoH. 3ByKOBBIE BOIHBL. YIIBTPa3BYK
U €r0 IPUMEHEHHE.

OnexkTpoMarHuTHbIe Kosiebanus. CBOOOAHbBIE AJIEKTpOMAarHUTHbIE KoneOanus. [IpeBpamienue snepruu
B KoJIe0aTeabHOM KOHTYpe. 3aTyXarolue 3JeKTpOMarHuTHbeIe kKojaeOanus. ['eHeparop HezaTyxaromux
AIIEKTPOMArHUTHBIX KoJieOaHuil. BBIHYXIeHHbIE 3leKkTpuueckue KoseObanus. I[lepeMeHHBIH TOK.
['eHepaTop nepeMeHHOro Toka. EMKOCTHOE M MHAYKTMBHOE COIPOTHUBIICHUS INEPEMEHHOIO TOKa.
3akoH OmMa nJisi SIEKTPUUYECKON LEeTH TepeMEeHHOro Toka. PaboTa M MONTHOCTh EPEMEHHOTO TOKaA.
I'enepatopsl Toka. Tpancdopmaropsl. Toku BbicokoM 4yactoTel. Ilomydenue, mnepenaua wu
pacmpeneseHue JIEKTPOIHEPTUH.

OJEeKTpOMAarHUTHbIE  BOJHBL.  ODJIEKTPOMAarHUTHOE  IoJIe  Kak  OCoObli  BUA ~ MaTepuH.
OnexkTpoMarHuTHble BOJHBL. Bubpatop I'epua. OTkpbIThIE KosieOaTenbHbIM KOHTYp. M300pereHue
panuo A. C. IlonossiM. [loHsTHE O pagnocBs3u. IIpuMeHeHNE 31EKTPOMAarHUTHBIX BOJIH.

IIpakTueckue 3aHsATHS

JeMoHcTpanmun

CB0OOHBIEC U BBIHYXK/ICHHBIE MEXaHUYEeCKHEe Kojebanus. Pe3onanc.

OO0pa3oBaHue U pacpoCTpaHEeHHe YIPYruX BOIH. YacToTa KoneOaHUi 1 BRICOTa TOHA 3BYKA.
CB0OOHBIC PJIEKTPOMArHUTHBIE KoJiebanus. OcIuuiorpaMMa nepeMeHHOro TOKa.
KoHneHcaTop B 11enu nepeMeHHOro TOKa.

Karymika nvHIyKTHBHOCTH B LIETIH IEPEMEHHOTO TOKa. Pe30HaHC B mocae0BaTeIbHOM 11eTH
MEPEMEHHOT0 ToKa. M3myueHue u npuem 31eKTPOMArHUTHBIX BOJIH.

Panmocss3b.

Urpa-xBect no pa3aeny Konebanws u BOJTHbI

12
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JlaGopaTopHble 3aHATHS

M3yueHre 3aBUCUMOCTH TepHOa KOIeOaHUH HUTSHOTO (WM TIPY)KUHHOTO) MasiTHUKA OT JUTMHBI HUTH
(nm MacceiTpy3a).

VHIyKTHBHBIC H EMKOCTHOE COITPOTHBIICHUS B IIEMTU IEPEMEHHOT'O TOKA.

Bomnpocsr.

Kakoe nBuxeHue Ha3biBaeTcs kosebarenbHbIM? KakuMu napamerpamMu OHO Xapakrepusyercs?

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?

Hanmmure pedepar Ha TeMBbI:

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

ITpupona ceera. CKOpPOCTh PACHPOCTPAHEHMsI CBETA. 3aKOHBI OTPAXKEHMsI U IIPEIOMIICHHS CBETa.
[Tonnoe oTpaxenue. JInn3el. ['na3 kak ontudeckas cucrema. Onruyeckue Npudopsl.

BonHoBble cBoiictBa cBera. MHTepdepenuus cBera. KorepeHTHOCTh  CBETOBBIX  JIy4ei.
WnTepdepenius B ToHKUX miieHkax. [lomocsr paBHoil Tonunbl. Konbiia HetoTona. Mcnonbs3oBanue
uHTephepeHIIMY B Hayke W TexHuke. Judpakius csera. [udpakuus Ha IIeaM B HapaieNbHBIX
nyyax. Judpakunmonnas pemerka. [lonstue o ronorpaduu. Ilonspusanus nonepeyHbIX BOJIH.
Iomspusanusa csera. [IBoiiHoe mydenpenomiuenue. [lonspounsl. Jucnepcus csera. Buabl CriekTpos.
Cnextpel ucnyckanus. CHEKTpbl TOTJIOMICHUA. YIIbTpaduoaeToBoe W WH(]PpaKpacHOE H3IYYCHHS.
Penrrenosckue siyun. VX mpupoja v CBOMCTBaA.

[IpakTueckue 3aHATHS

JeMoHCcTpauyun
3aK0oHBI OTPAKEHHS U MpejioMIieHus cBeTa. [loHOe BHYTpEeHHEE OTpaKeHHE.
Ontuueckue npudopsl. Mutepdepennns crera. Judpaxius cera.
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ITonspuszanus ceera.

[TosrydeHue CiekTpa ¢ IOMOILBIO IPU3MBI.

[Tony4yeHnue criekTpa ¢ HTOMOLIbIO AU(PAKIMOHHOM pemmeTKu. CIeKTPOCKOTI.

JlaGopaTopHble 3aHATHS

N3yuenne n300pakeHUs MPEAMETOB B TOHKOW JMH3E. M3yuenuwe uHTEepdepeHINH U AUPpPAKIUU
CBeTa.

I'panyrpoBKa CIIEKTPOCKOIIA U ONPEEICHHUE JUIMHBI BOJHBI CIIEKTPAJIbHBIX JIMHUM.

Bomnpocksr:

B uém 3akirouaeTcst CymHOCTh KBAaHTOBOW TEOPUU CBETA?
CdopmynupyiiTe 3aK0H OTpaKECHHUS CBETA.
Cdhopmynupyiite 3aK0H MPETOMIICHHS CBETA.

Hanummre pedepat Ha TeMbI:

OO6pbsacHenne GOTOCHHTE3a C TOUKHU 3PEHUS (PU3UKU.
OnTHyeckue sBICHUS B MIPUPOJIE.

CBeT — nJIeKTpOMarHuTHas BOJIHA.
DOTO3JIEMEHTHI.

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

Judpaxus B Haed )KU3HU.

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

Pa3znen 6. OcHOBEI
CIIEUAJILHON TEOpUHN
OTHOCHUTEJIBHOCTH.

Jlexun

I'panuubl  TPUMEHMMOCTHM  KJIACCMYECKOW  MeXaHWUKH. [locTymarel  creluaibHOM  TEOpUH
OTHOCUTEJIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe€, IPUHLIUI OTHOCUTEIBHOCTH
OHHIITENHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.

IIpakTHyeckue 3aHsATHS

3amensieHHe BpEMEHH U COKpAaIEHUE JJIMHBL. DHEPTHs U UMITYJIbC PEIITUBUCTCKON YaCTHIIBI.
CB43b MACChI C SHEPTHUEH W UMITYJIbCOM 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. KBanrosas runores3a [lnanka. @otonsl. BHemHuit GpoTosnexkrpuueckuii 3 exT.
Buyrpennnii poroadpdexr. Tumsr HoTormeMeHTOB.

O®uszuka aroma. PazBuTue B3rJIs10B Ha CTPOEHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax
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
HaOJIIOIEHUST U PEruCTpaly 3apspkeHHBbIX dacTui. Oddext BaBunoBa — YepenkoBa. CtpoeHue
aTOMHOTO sisipa. JledekT macchl, SJHEprus CBA3M M yCTOMYMBOCTh aTOMHBIX sIEp. SlaepHble peakuuu.
HckyccTBEHHAasE paauOaKTUBHOCTh. JlenmeHue Tsokensix —simep. llemnas  sgepHas — peaxiius.
VYnpaisemas 1enHas peakuus. SAnepHsiii peakrop. IlonmydyeHue pajnoakTHBHBIX H30TONOB M UX
npuMeHeHne. bruojornyeckoe 1eHCTBHE PaIHOAKTUBHBIX U3IyYeHUH. DIeMEeHTapHbIC YaCTHIIBI.
JlemoHcTpanuu

doroaddexr.

JluHeltuaTele CEKTPBI PA3IMYHbIX BelecTB. M3nydyeHue y1azepa (KBaHTOBOTo reHeparopa). CueTuuk
MOHU3HUPYIOUIUX U3ITyYEHUN.

Bomnpocsr.

Ha ocHoBanum kakux skcriepuMeHTanbHBIX (QaktoB H. Bop cpopmynupoan noctynarsi? B uém
3aKJI0YaeTcsl X GPU3NIECKU CMbICT?

Uro Takoe ecTecTBeHHas pPaauoakTUBHOCTH? KaKOBBI C€OCTaB paJMOAaKTUBHOIO W3IYYEHUS U
BO3MO>KHOCTH €T0 PETUCTpaLn?

Urto takoe nepuox nonypacnanga? CHopMynupyiTe 3aKOH paJoaKTUBHOTO pacmajia.

Hanummre pedepar Ha TeMbl:

. AtomHas gusuka. M3otomnsl. [Ipumenenne 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 atoma. OnbiT Pesepdopaa.

° Metog MeUEHEIX aTOMOB.

. Y ckopuTenu 3apsKEHHBIX YaCTHLI.

. Urops BacunbeBnu KypuaToB — (pu3suk, opraHu3atop arToMHOM HAyKHM U TEXHUKHU.
. Knaccugukaius u xapakTepUCTUKH IEMEHTAPHBIX  YaCTHII.
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Pasnen 8. DnemeHTHI
ACTPOHOMHH U
acTpou3uKH

Jlexuun

Otansl pa3BUTHS acTpoHOMUU. [IpHKiIagHOE 1 MUPOBO33pEHYECKOE 3HAYEHNUE ACTPOHOMUH.

Bun 3Bé3gHoro nHeba. Co3Besmusi, sSpkue 3BE3BI, TUIAHETHI, WX BUANMOE aBMkeHue. CoytHeuHas
cucrema.

Connue. CosHeuHast akTUBHOCTh. Mcrounuk sHepruu ConHua M 3BE3A. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JlnarpaMma  «CHEKTpaJbHBIA KJIacC — CBETUMOCTBbY». 3BE3AbI  IJIaBHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY ISl 3BE3] TJITABHOM MOCJIEI0BATEILHOCTH.
Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE MTPEACTaBICHUS O IPOUCXO0XKIECHNUHU U 3BoIonnn CoiHLa
Y 3BE3/1. DTallbl )KU3HU 3BE3]T.

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

Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE IBIPHI B SIApaX TIAKTHK.

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

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

IIpakTueckue 3aHsATUs

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

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

JeMoHcTpanmun

Conneynas cuctema (MOJIeh).

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

Ctpoenue u 3BoroIMs Beenennoil.

CamocTosTenbHas pabora
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Hanumure pedepar Ha TeMBbI:

AcTepouibl.
ACTpOHOMMS HAITUX JTHEM.
Hyxneocuntes Bo BeeneHHoil.
IInanersr CoOTHEYHOW CHCTEMBI.
IIpoucxoxnenre CoTHEIHOW CHCTEMEL.
CoBpemeHHas pu3nyeckas KapTHHa MHUPA.
ComnHIle — UCTOYHUK KU3HK HA3eM I € .
UYepHble JBIPHL.
Poxnenue u 3Bonronus 38e34.
Hukomnait KonepHuk — co3gaTesns reTuoleHTPUIeCKON CHCTEMBI
lanuneo 'anunelt — ocHOBATENb TOYHOTO €CTECTBO3HAHMSL.
3HaueHue oTKpeITUi ["anumes.
Bcenennas u TeMHas MaTepusl.
Ponp K.O.[{n0onKOBCKOrO B pa3BUTUH KOCMOHABTHKH.

MHpa.

Wroro 3a 2 cemecTp

60

BCET'O

108

Jnst XapaKTEepUCTUKH YPOBHS OCBOCHHS Y4eOHOTO MaTepHaia UCIOIb3YIOTCS CICAYIONIe 0003HAYCHUS:
1. — o3HaKOMHUTENBHEIH (y3HABaHHUE paHee N3yUYeHHBIX 0OBEKTOB, CBOHCTB);
2. — penpOyKTUBHBIN (BBIMOJIIHEHHE ICATSILHOCTH IO 00pasily, HHCTPYKIHU WITH TIOJT PYKOBOJICTBOM)

3. - HpO,Z[YKTI/IBHLIﬁ (HJ'IaHPIpOBaHHC 1 CaMOCTOATCIBbHOC BBITIOJIHCHUEC ACATCIIBHOCTH, PCILICHUC HpO6J'I€MHLIX 3azlaq)
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5 YCJOBUSI PEAJIM3AIIMN YYEBHOM JUCIUIIJINHBI
5.1 TpeGoBanusi K  MHHHMAJIbHOMY  MaTePHAJbHO-TEXHHYECKOMY
o0ecrneyeHnIo

Peanuzanus yuyeOHON AMCUMILIMHBI TpeOyeT Haauuus y4eOHOro kaOuHeTa
«®Puzukay, 1a00paTOpUU MOJIEKYJIAPHOU (PU3UKU U TEPMOJIMHAMUKY, J1aOOpaTOpuUs
KBaHTOBOU (PU3UKHU.

TexHuueckue cpeacTBa 00y4eHUs:

YcTaHoBka IS onpeneneHust kod(duimenta TemIonpoBOIHOCTH BO3TyXa

®IIT1-3; yctaHOBKa JUIsl ONPEAECIEHUS OTHOLIEHUS TEIIOEMKOCTEW BO31yXa IIPH
MOCTOSTHHOM JIaBJICHUA © TIOCTOSHHOM o0beme PDIIT1-6H; ycraHoBka miis
M3YUYEHHS 3aBUCUMOCTH CKOPOCTH 3ByKa OT Temneparypbl PIIT1-7; ycraHoBKa i
onpeaenenus n3Menenus sutpornun OIIT1-11.
YcraHOBKa ISl ONPENENEHUsT PE30HAHCHOTO MOTEeHHMana MeronoM PpaHka u
I'epua ®IIK-02; ycraHOBKA U1 M3YYEHUS YJHEPIETUYECKOTO CIEKTPA IEKTPOHOB
(u3yuenue B-paanoaktuHoct) GIIK-05; ycraHoBKa 115 n3ydeHus p-n nepexoja
@IIK-06;  ycraHoBKa s M3YyYEHHs  TEMIIEPAaTypHOM  3aBUCUMOCTH
JIEKTPOIPOBOIHOCTH METALIOB M NoaynpoBoaHuKoB PIIK-07; ycraHoBka mis
uzydyenus s¢pdexra Xomra B nomynpoBoanukax PIIK- 08; ycraHoBka miis
u3ydeHus: crnekrpa aroma Boaopoxa PIIK-09; ycraHoBka s u3ydeHUs
abcomotHo uepHoro Tena OIIK-11.

5.2 UndopmanuonHoe odecnevyenne 00yaeHust
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. Ponuonos, B. H. ®usuka nas kosuiemkei : yaeObHoe mocooue s
cpeadero mnpodeccruoHanbHOro obpazoanus / B. H. PommonoB. — Mocksa :
N3natensctBo IO0paiit, 2022. — 202 ¢. — (IIpodheccrnonanpHoe 00pa3zoBaHue). —
ISBN 978-5-534-10835-4. — Tekct : omektponHBI // OOpazoBarenbHas
miatgpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/494934 (nata
obOpamenus: 14.04.2022).

2. ['opnau, B. B. ®usuka : yyeOHOe TmocoOue IS CpEIHEro
npodeccuoHanbHoro obpazoranus / B. B. T'opiau. — 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 obpamenus: 14.04.2022).

3. ['opmau, B. B. ®wusuka. 3amgaun, Tectel. MeTObI penienus : yaeOHoe
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nocobue mys cpeaHero mnpodeccuoHanbHOro oopaszoBanus / B. B. I'opnau. —
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 (nata oOpamenwus: 14.04.2022).

4, AcTtpoHOMHS : ydeOHOE mmocoOre sl CpeaHEero MpoQeCcCUOHATLHOTO
obopazoBanust / A. B. Komomuenr [u ap.] ; oTBeTcTBeHHBIE pemakTopsl 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 (nara obOpamenus: 12.04.2022).

HNuTepHer-pecypcesl

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

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

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

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

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

6. www. school-collection. edu. ru (Emubas KoJutekmus 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 (Inepuas ¢pusuka B IHTEpHETE).
Q. www. kvant. mccme. ru (Hay4HO-TIOMYJISIPHBIN (PU3HKO-MaTeMaTHUYECKUI

x)ypHan «KBanT»). Www. YyO0S. ru/natural-sciences/html (ecTecTBEeHHO-HAyUHBIH
XKypHau 7151 MoJioziexku «I1yTe B HayKy»).

i®I'OC COO - enepanbHEI TOCYNAPCTBEHHEIH 06DPAa30BATENbHBIA CTAHAAPT CPEIHETO OOIIETo
00pa3oBaHUS
"®I'OC CIIO - (cenepanbHBIii  TOCYIapCTBEHHBIH  00pa3oBaTENBHBIH  CTaHAAPT  CPEIHETO

npodeccroHaIFHOT0 00pa30BaHusI 10 CIIEHAIBHOCTH (TIpodeccu)
""" ®OIT COO — denepanbHas oOpazoBaTesibHasl IPOrpaMMa CpeJHEro ooIero oopa3zoBaHus
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