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1.ITACIIOPT PABOYEI ITPOI'PAMMGBI YUEBHOI'O TTPEJIMETA

1.1 Ob6aacTh NpMMeHeHHUs padoYel NpPorpamMmbl

Pabouass mporpamma ydeOHoro mpemmera bJ[.10 ®dusmka sBIseTCS 4acThIO
IIPOTPaMMBbl TOATOTOBKH CIIEIMAJIMCTOB CPEOHEr0 3BEHA MO CIIELUAIbHOCTH
40.02.04 FOpucnpyaeHiusi.

1.2 MecTo y4e0HOro mpeamMera B CTPYKType OCHOBHOM NpPo(ecCHOHATIb-
HOI1 00pa3oBaTeJILHON MPOrPaMMbI

VYuebnsiit npeamer b.J[.10 ®dusuka sBiasercs AUCHUILIMHON 0O0IIe00pa3oBa-
TEJILHOTO ITMKJIa Y4eOHOIo IUIaHa OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMEI IO CIie-
nuanbHocTy 40.02.04 FOpucnpyaeHius.

1.3 Heab u muianupyemble pe3yiabTaThl 0CBOEHHs YI€OHOTO IIpeaMETa:
Lenu quCUUIIUHEL;

— (opMHUpOBaHUE MHTEpECAa U CTPEMJICHUS OOyYalolMUXCS K HAyYHOMY H3yue-
HUIO TPUPO/IbI, PA3BUTHE UX UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

— pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJI€ MO3HaHUS U (HOPMUPOBAHUE HC-
CJIEI0BATEIBCKOTO OTHOLIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

— (hopMupoBaHME HAYYHOTO MHPOBO33PEHMsI KaK pe3yJibTaTa U3yYCHHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

— (QopMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C MCIOJIb30BAaHUEM (DHU3UYECKUX
3HAHUU U Hay4YHBIX JOKa3aTEIbCTB;

— (opmupoBanue mnpeacTaBIeHUNA O posid GUBUKU JJIS PA3BUTHS JIPYTUX €cTe-
CTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

OcBoenue coaepkanust yueoHoro npeamera «dusnkay obdecrneunBaeT JTOCTH-
YKEHHUE CTYJICHTaMU CJICAYIOIINX Pe3yJbTaTOB:

Jluunocmuvle pe3ynvmamsl OCBOCHUSI OCHOBHOM 00pa30BaTeNIbHOM MpOrpam-
MBI O0YYarOUIUMHUCS JTOJKHBI OTPa)KaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYaOIINXCS
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOW BHYTPEHHEW MO3ZHUIMEN JIMYHOCTH, CUCTEMOMN
IIEHHOCTHBIX OpPHUEHTAIlUN, MO3UTUBHBIX BHYTPEHHUX YOEXKIEHHUM, COOTBETCTBYIO-
X TPATUIIUOHHBIM IIEHHOCTSM POCCUHUCKOTO OOIIECTBa, PacIIMpPeHUE JKU3HEHHOTO
OMbITAa U ONbITA JEATEIBHOCTH B MPOLECCE peaiu3allid OCHOBHBIX HaIlpPaBJICHUM
BOCIIUTATEIBHOM JESITEILHOCTH, B TOM YHUCJIE B YaCTH:

['paxx1ancko€ BOCIIUTAHHE:

— c(opMHPOBAHHOCTH rpax1aHCKOM MO3UIIMA  00ydJaromerocs

KaK AaKTUBHOTO ¥ OTBETCTBEHHOTO 4YJI€HA POCCUHCKOTO OOIIECTBa;

— TIPUHATHE TPAAUIIMOHHBIX OOIEUETOBEYECKUX TYMAHUCTUYECKUX U JIEMOKpa-
TUYECKHUX LICHHOCTEM;

— TOTOBHOCTh BECTH COBMECTHYIO JEATEJIbHOCTh B HHTEpPECaX TIPaKIaHCKOTO
oO0IIeCTBa, Y4aCTBOBATh B CAMOYIIPABJICHUH B IIIKOJIE U JIETCKO-FOHOIIIECKUX OpraHu-
3aIusX;

— YMEHHME B3aUMOJICHCTBOBATh C COLMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C



uX (PyHKUMAMU U HA3HAUCHUEM;

— TOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOM €ATEIBHOCTH.

[TaTproTHUecKOe BOCIUTAHHUE:

— c(OpMUPOBAHHOCTH POCCUHCKOMN IpaskJaHCKON UIEHTUYHOCTH, NATPUOTU3MA;

— LIEHHOCTHOE OTHOILIEHHE K T'OCY/IapCTBEHHBIM CHMBOJIAM; JOCTH)KEHHSIM POC-
CHICKUX YUEHBIX B 007aCTH (PU3UKU U TEXHUKE.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

— cOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMS;

— CIOCOOHOCTB OLICHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHbBIC PEIICHUS, OpPU-
EHTUPYSACh Ha MOpaIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B €S-
TEJILHOCTH YYEHOTO;

— OCO3HaHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

DcTeTnYecKoe BOCIIMTaHUE:

— 3CTETHUYECKOE OTHOLICHUE K MHpPY, BKIIIOYas 3CTETHKY HAyYHOT'O TBOPYECTBA,
IpUCYIIETO (PU3NUECKON HayKe.

TpynoBoe BoclUTaHHE:

— HHTEpEC K pa3au4HbIM cdepam NpoPecCuOHAIBHON 1€ATEIbHOCTH, B TOM YHC-
Jie CBSI3aHHBIM C (PU3UKOW M TEXHHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOpP OY-
Iy1iei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHBI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHIO M caMOOOpa30BaHUIO B 0OJACTU
(GU3KUKYN Ha MIPOTSKEHUH BCEH KU3HU.

DKOJIOTHYECKOE BOCITUTAHUE:

— c(hOpMHUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYpbl, OCO3HAHHUE TIJI100AJIBHOIO Xa-
pakTepa 3KOJIOTMYECKUX MpodIIeM;

— TUIAHUPOBAHWE U OCYILECTBICHHUE AEHCTBUI B OKPYXKAIOUIEH CpElle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

— pacUIMpEeHHE ONBITA AEATEIbHOCTH 3KOJOTMYECKOW HAIPaBIEHHOCTH HA OCHO-
B€ UMEIOLINXCS 3HAaHUHU 10 (pU3mKe.

[{eHHOCTH HAyYHOTO NO3HAHUS:

— c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

— OCO3HAaHME LIECHHOCTU HAy4YHOM JESITeNIbHOCTH, TOTOBHOCTh B MPOIIECCE H3yue-
HUSl GU3UKH OCYIIECTBIISATh MIPOEKTHYIO U MCCIIEOBATENbCKYIO ACSITEbHOCTh WHAU-
BU/yaJIbHO U B TPYIIIIE.

B mnpouecce NOCTHKEHHsI JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaMMBbI
cpenHero oOuiero oOpa3oBaHHUs MO (PHU3MKE Yy OOYYaIOIIMXCS COBEPLICHCTBYETCS
HMOLIMOHAJIbHBIN UHTEIUIEKT, IPEANoaralomui chopMUpPOBAHHOCTD:

— CaMOCO3HaHHs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUAETh HAIPABICHUS Pa3BUTUS COOCTBEHHOM 3MOLMOHAIBHOU C(epsl,
ObITh YBEPEHHBIM B ce0€;

— CaMOPETyJIMPOBAHUSI, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHHUE MPUHUMATH OT-
BETCTBEHHOCTh 3a CBOE IMOBEJECHHE, CIIOCOOHOCTh aJalTHPOBAThCS K SMOIIMOHAb-
HBIM U3MEHEHUSAM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHBALMHU, BKIIOYAKOUIEH CTPEMJIEHHWE K JOCTMIKEHUIO LIEJU U



yCcrexy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOJS M3 CBOMX BO3-
MO>KHOCTEM;

— SMIIATUH, BKJIOYAIOIIEH CIIOCOOHOCTh MOHHUMATh AMOIIMOHATIBLHOE COCTOSHHUE
JPYTUX, YIUTHIBATh €r0 MPH OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COYYBCTBUIO
U COIEPEKUBAHUIO; — COIIMAJIbHBIX HAaBBIKOB, BKJIIIOUAIOIIUX CIIOCOOHOCTH BBICTpAU-
BaTh OTHOIICHUS C APYTHMHU JIIOJbMH, 3a00TUTHCS, MPOSBIISATH HHTEPEC M pa3periaTh
KOH(JTUKTHI.

Memanpeomemuvie pe3yabTaThl OCBOSHUS OCHOBHOM 00Opa30oBaTEILHOW MPO-
TPaMMBIJIOJDKHBI OTPaKaTh:

YHuBepcaabHbIC TO3HABATEILHBIC JICHCTBHSL.

bazoBbie lornyeckue 1eHCTBUS:

— CaMOCTOATENIbHO (POpMYJIMPOBATh U aKTyaJU3UPOBaTh MPOOJIEMy, paccMaTpu-
BaTh €€ BCECTOPOHHE;

— OMpeNeNATh LIeJn ASATeIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTH-
JKCHHS;

— BBISBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pACCMAaTPUBAEMBIX (PU3NUECKHIX
SIBIICHUSX

— pa3pabaThIBaTh IUIAH PEIICHUs MPOOJIEMBI ¢ YUETOM aHalIn3a UMEIOIIUXCS Ma-
TepUaJIbHBIX U HEMaTEepUAJIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B JICATEIHLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCTIEACTBUHN JACITCIBHOCTH;

— KOOPJIWHHUPOBATH M BBIMOIHATH padOTy B YCIOBUAX PEATbHOTO, BUPTYATHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

— pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

bazoBbie ucciien0BaTENbCKUE JEUCTBUA:

— BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMH MOHATHUSIMH U METOJaMH (H-
3UYECKON HAyKH;

— BJIQJICTh HaBbIKAMHU Y4EOHO-HCCIICIOBATEILCKON U MPOEKTHON JNEATEIbHOCTU B
obsactu (pU3UKH;, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY ITOMCKY Me-
TOJIOB PEIICHUS 3a7a9 (PU3HIECKOTO COASPKaHUs, TPUMEHEHHUIO Pa3IMYHBIX METOI0B
MTO3HAHUS;

— BJIQJICTh BUJAMU JICITCIBHOCTH IO TTOJIYUYCHHIO HOBOT'O 3HAHUS, €T0 HHTEPIpE-
Tallid, MPeoOpPa30BaHUI0 U MTPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX CHUTYaIUsAX, B TOM
YHCJIE MIPU CO3AaHUM YYEOHBIX POEKTOB B 001acTH (PU3UKH;

— BBISBJISITH IPUYMHHO-CIIC/ICTBEHHBIC CBSI3U 1 aKTYaJU3HPOBATh 3a/1a9y, BHIJIBHU-
raTb THUINOTE3y €€ pelIeHUs, HAaXOJWTh apTyMEHThI IS JOKa3aTelbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIIICHUS,

— aHaM3UPOBATH TIOJYYCHHBIC B XOJI€ PEIICHUS 3aJlaud Pe3yJIbTaThl, KPUTHUYE-
CKHU OIIEHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

— CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIC 33a/1a4l B 00pa30BaTEILHOMN JesATEIh-
HOCTH, B TOM YHCJIC TIPU U3yYCHUH (PU3HKH;

— J1aBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;

— YMETh MEPEHOCUTH 3HAHUS MO (U3UKE B MPAKTUYECKYIO O0JIACTh KU3HENEs-
TEIbHOCTH;




— YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JacTel;

— BBIJIBUTaThb HOBBIE WJIEU, IPEIIararb OPUTMHAIBHBIE TOIXOJbI M PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

PaboTa ¢ uapopmanmeii:

— BIQJICTh HABBIKAMU TMOJY4YeHUS HHQOpMAIMK (PU3UUYECKOTO CONEpIKaHUSA U3
VMCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSATEIbHO OCYLIECTBIATH IMOUCK, aHAJIU3, CUCTE-
MaTHU3alUI0 U HHTEpIIpETaN0 HHPOPMALIMU PA3IUYHBIX BUIOB U OpPM IpeacTaBie-
HUS;

— OILIEHMBATh JOCTOBEPHOCTh MH(POpPMALIUH;

— HCIOJIb30BaTh CPEJCTBA MH(POPMALMOHHBIX U KOMMYHMKAI[MOHHBIX TEXHOJIO-
Ui B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPTaHU3AMOHHBIX 3a7a4 C CO-
OmoeHneM TpeOOBaHUI SPrOHOMUKH, TEXHUKHA O€30MacCHOCTH, TUTHEHBI, PECYPCO-
cOepekeHusl, MPaBOBBIX U ITHUYECKUX HOPM, HOPM UH(POPMALIMOHHON 0€30MacHOCTH;

— CO03[1aBaTh TEKCThI (PU3NYECKOTO COAEPKAHUS B Pa3IMUYHbIX (popmaTax c yué-
TOM Ha3HaueHUs UHPOpMAllMU U 1EJEeBOM ayAuTOpUH, BBIOMpPAs ONTHUMAJIBHYIO
(dopMy npeAcTaBICHUS U BU3yaTu3alUu.

YHuBepcaabHble KOMMYHHUKATUBHBIE JICHCTBUSL.
Oobwmenue:

— OCYIIECTBIISATh OOILIEHHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU JI€ATEIbHOCTH;

— pacno3HaBaTh NPEINOCHUIKH KOH(MIMKTHBIX CUTYallMd M CMIr4aTh KOH(IIMK-
THI,

— Pa3BEPHYTO M JOTUYHO U3J1araTb CBOK TOYKY 3PEHHUS C UCIIOJIb30BAHUEM SI3bI-
KOBBIX CPEJICTB.

CoBMecTHas 1€SATEIBHOCTB!

— TOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUIYaIbHOU
paboThl; — BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUN C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH Ka)KIOro YjeHa KOJUIEKTHBA,;

— TPUHUMATh L€JIM COBMECTHOMN JEeATEIbHOCTH, OPraHU30BbIBATh U KOOPAHHU-
pOBaTh ACUCTBHS MO €€ NJOCTHIKCHUIO: COCTABIIATH IJIaH ICHCTBUM, paclpeneisiTh po-
JM ¢ y4€TOM MHEHUN YYaCTHUKOB, 00CYXK1aTh Pe3yJbTaThl COBMECTHON pabOTHI;

— OILIGHHMBATh Kaue€CTBO CBOETO BKJIA/la U KaXKJOr0 YYaCTHUKA KOMaH/Ibl B OOIINMA
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

— TpeasiaraTh HOBBIE MPOEKTHI, OIEHUBATh WJEU C MO3UIMU HOBHU3HBI, OPUTH-
HaJIbHOCTH, TPAKTUYECKON 3HAYMMOCTH;

— OCYIIECTBIISATH MO3UTUBHOE CTPATETMYECKOE MOBEJEHUE B PA3NMYHBIX CUTya-
LUSIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

YHUBEPCAIbHBIE PETYJISATUBHBIC TEUCTBUS
Camoopranuzanusi:

— CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIBHYIO NIEATEILHOCTh B 00JacTU
(U3UKK U aCTPOHOMUU, BBISIBISTH MPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEH-
HbIE 33/1a4U;

— CaMOCTOSITENIbHO COCTaBJIATH IJIAH PEHICHUS PACUETHBIX M KaYECTBEHHbBIX 3a-
7la4, TUIaH BBINOJIHEHUS MPAaKTHUYECKON paboThl ¢ y4ETOM HMMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MTPEANOYTEHUM;




— J1aBaTh OLIEHKY HOBBIM CUTYAIIUsIM;

— pacuMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHUIH;

— JleJlaTh OCO3HAHHBIA BBIOOp, ApryMEHTHUPOBATH €ro, Opath Ha ceOs OTBET-
CTBEHHOCTb 32 PEIICHHUE;

— OLIEHUBATH MPUOOPETEHHBIN OIBIT;

— crnoco0cTBOBaTh (DPOPMUPOBAHUIO U MPOSIBICHUIO SPYAUIIMHU B 001acTH (Husm-
KU, TIOCTOSIHHO TMOBBIIIATh CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb:

— Jl1aBaTh OLIEHKY HOBBIM CHUTYaIllUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIJISAM;

— BJAJeTh HaBBIKAMHU IO3HABATEIHHON PEQIEKCHH KaK OCO3HAHUS COBEpIlae-
MBIX JEHUCTBHUI U MBICIUTEIbHBIX MIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHMIL; UCIIOJb-
30BaTh MPUEMBI peIIeKCUU IJIs1 OIICHKU CUTYaIllH, BBIOOpA BEPHOTO PEIICHMUS;

— YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEMICHUS MO UX CHIKE-
HUIO;

— MPUHUMATh MOTUBBI U apIryMEHTHI IPYTUX MPU aHAJIU3E PE3yJIbTaTOB JIESATEIIb-
HOCTH.

[Ipunsitue ceds u Ipyrux:

— MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

— NPUHUMATh MOTUBBI U apIryMEHThI APYTUX MPU aHAIM3€E PE3YJIbTATOB JAECATEIb-
HOCTH;

— MpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OLIMOKHU.

[To yue6HOMy npenmery «Duszukay (6a30BbI ypOBEHBL) TPEOOBaHUS K npeo-
MEemHbIM pe3yIbmamam OCBOSHHs 0a30BOT0 Kypca (GU3MKH JOJKHBI OTPaXKaTh:

— ¢c(OpMHUPOBAHHOCTH MPEACTABIECHUI O POJIU U MecTe (GU3UKH U ACTPOHOMUH B
COBPEMEHHOW HAay4YHOW KapTHHE MUPA, O CHCTEMOOOpa3yoIie poin GU3UKU B pas-
BUTHUM €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX TEXHOJOTHM, O BKIIAJE€ POCCUIA-
CKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTUE HAYKU; MOHUMAaHHE (DU3UUECKOM
CYIIHOCTH HAOJII0JAaeMBbIX SIBICHUH MHUKPOMHPA, MAKpOMHUpPA U MEramHpa; MOHHMa-
HUE POJM aCTPOHOMHUHU B MPAKTHUECKOW JEATEIbHOCTH YE€JIOBEKa W JajbHEHIIeM
HAyYHO-TEXHUYECKOM Pa3BUTHUH, POJU (pU3MKHU B POPMUPOBAHUM KPyro3opa U QpyHK-
UOHAJIBHOW IPAMOTHOCTH YEJIOBEKA JUIsl pELICHUSI TPAKTUYECKUX 3a/1ay;

— c(opMUpOBaHHOCTh YMEHHUI pacno3HaBaTh (pU3MUECKHUE SABJICHUS (TIPOLECCHI)
U OOBSCHATH UX Ha OCHOBE M3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
OpsIMOJIMHEMHOE JBM)KEHHE, CBOOOJHOE MAaJIeHUE Tel, JBHKEHHE O OKPYKHOCTH,
WHEpLHUs, B3aUMOJACHCTBHE TeJ, KoJeOaTellbHOE [IBUYKEHUE, PE30HAHC, BOJIHOBOE
nBwkeHue; nuddysus, OpOyHOBCKOE IBIIKEHHE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX
TeJ, U3MEHEeHNe 00beMa TeJl MPHU HarpeBaHuu (OXJIaKIEHUH), TEIJIOBOE paBHOBECHE,
UCIIapeHue, KOHJIEHCAllUs, TJIaBJIeHUe, KpUCTAJUIN3alks, KUIIEHHE, BIAXXHOCTh BO3-
JyXa, CBSI3b Cpe/IHEN KHHETUYECKON SHEPTUU TEIIOBOTO JBHKEHUS MOJIEKYJ ¢ abco-
JIOTHOM TeMIlepaTypol, MOBBIIICHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKpbl-
TOM COCYZ€, CBSI3b MEXK/y MapaMeTpaMu COCTOSIHUA raza B U30IpOIleccax; dJIEKTpHU-
3a1Msl TeJ, B3aUMOJICHCTBUE 3apsiI0B, HArPEBaHUE MPOBOJIHHUKA C TOKOM, B3aUMO/IEH-
CTBME MAarHUTOB, DIEKTPOMArHUTHASL UHYKIUS, 1€MCTBME MAarHUTHOTO MOJIsl HA MPO-



BOJHHUK C TOKOM W JBIXKYIIUICS 3apsl, AJIEKTPOMArHUTHBbIE KOJeOaHWsS U BOJ-
HBI,IIPSMOJIMHEITHOE pacpoOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE, UHTepde-
peHIus, TU(paKus U MOIspU3alus CBETa, ITUCIEePCUsi CBeTa; (HOTOEKTPUUECKUN
s dexT, cBETOBOE J1aBlieHUE, BOSHUKHOBEHUE JIMHEHYATOrO CIEKTpa aToMa BOJOPO-
J1a, ECTECTBEHHAs U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

— BJIQJICHUE OCHOBOMOJATAIOUIUMU (PU3NYECKUMU TOHSTHSIMU W BEJIMYMHAMU,
XapaKTepU3yIOIUMH (HU3UUECKHE TPOIECCH (CBSI3aHHBIMU C MEXAaHUYECKUM JIBHKE-
HUEM, B3aUMOJICHCTBUEM Te€Jl, MEXaHMYECKUMHU KOJI€OaHUSIMHU U BOJIHAMH; ATOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM BELIECTBA, TEIIOBBIMH IPOIIECCAMU; AIEKTPHUUYECKUM U
MarHUTHBIM TOJSIMH, SJIEKTPUYECKUM TOKOM, 3JIEKTPOMATrHUTHBIMU KOJEOAHUSIMU U
BOJIHAMH; ONTHYECKUMU SIBJICHUSMU; KBAHTOBBIMU SIBIICHUSIMH, CTPOCHHEM aTOMa M
aTOMHOTO Si7Jpa, PaJMOAKTUBHOCTHIO); BIIAJICHUE OCHOBOIOJIAralOlMMU aCTPOHOMHU-
YECKUMH MOHATHIMH, TO3BOJISIIOIIMMHU XapaKTE€PU30BaTh IPOLECCHI, IPOUCXOISAIINE
Ha 3Be3/laX, B 3BE3JHBIX CHCTEMaX, B MEKIaJIaKTUUECKOH cperne; JABHKEeHUE Hebec-
HBIX TEJ, 3BOJIIOLUIO 3B€3]1 U BeeneHHol;

— BJIaJICHUE 3aKOHOMEPHOCTSIMU, 3aKOHAMH U TEOPUAMHU (3aKOH BCEMHUPHOIO TH-
rotenus, I, II u III 3akonbl HploTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOW SHEPIuH,
3aKOH COXPaHEHUs UMITYJIbCa, IPUHIIUI CYNEPIIO3ULIUH CUII, IPUHIUIT PAaBHOIIPABHO-
CTHM MHEPLHMAIBHBIX CHCTEM OTCYETA; MOJIEKYJISPHO-KUHETUYECKYIO TEOPUIO CTpOe-
HUS BEIIECTBA, FA30BbI€ 3aKOHBI, MIEPBbII 3aKOH TEPMOJMHAMUKH; 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsAna, 3akoH Kynona, 3akoH OMa aJist yyacTka memnu, 3akoH Oma
JUISL TIOJTHOM 3JIEKTPUYECKOM Lenu, 3akoH /xoyns - JleHna, 3aKk0H 31€KTPOMarHuT-
HOM MHAYKIMH, 3aKOH COXPaHEHUS SHEPIHH, 3aKOH MPSIMOJIMHENHOIO pacnpoCcTpaHe-
HUS CBETA, 3aKOH OTPAXKEHHsI CBETA, 3AKOH NPEJIOMIICHHS CBETA; 3aKOH COXPAaHEHUS
DHEPIUH, 3aKOH COXPAaHEHMsI UMITYJIbCa, 32aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia,
3aKOH COXPAaHEHMs] MacCOBOTO YMCIIA, MTOCTYJaThl bopa, 3aK0OH paJMOaKTHUBHOIO pac
aza); yBepeHHOE UCIOJIb30BaHUE 3aKOHOB U 3aKOHOMEPHOCTEHN NpU aHanu3e puznye-
CKUX SBJICHUU U MIPOLIECCOB;

— YMEHHUE YYUTHIBATh FPAHUIIBI IPUMEHEHUS W3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuaibHas TOYKa, MHEpIHalbHAs CHUCTEMa OTCUeTa, WUJCaJIbHBIM Ta3; MOJEIH
CTPOEHUSI Ta30B, JKUAKOCTEW U TBEPJIBIX TEJI, TOUCUHBIN 3JIEKTPUUECKUN 3apsia, AIep-
Has MOJIeJb aToMa, HyKJIOHHAs MOJENb aTOMHOTO Sipa MpPHU PEIIeHUH (PU3HYECKUX
3a/1ay;

— BJIaJICHHE OCHOBHBIMU METOJaMH HAayYHOTO MO3HAHUS, UCIOJIb3yeMbIMU B (Hu-
3WKe: MPOBOJIUTH MPSAMbIE U KOCBEHHbIE U3MEPEHMsI (PU3NUECKUX BEIMYUH, BHIOMpas
ONTUMAJbHBIN CIIOCOO M3MEPEHHSI M UCTIOJIb3YsI U3BECTHBIE METOIbI OLIEHKH MOTrpeNI-
HOCTEW H3MepeHul, IPOBOAUTh UCCIIEI0OBAHUE 3aBUCUMOCTEN (DU3UUECKUX BEITUYUH
C HUCIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM, OOBSICHATH MOJYYEHHBIE PE3yJbTaThl, UC-
noJyib3yst (PU3MYECKUE TEOPHM, 3aKOHBI W TOHATHS, W JAENIaTh BBIBOJIbI; COONIOAATH
npaBuia 0€30MacHOro TpyJAa MpU MPOBEACHUM HCCIECIOBAaHUN B paMKax y4yeOHOro
HKCIIEPUMEHTAa U Y4eOHO-UCCIEeNOBATEIbCKON JEATEIBHOCTH C MCIOJIb30BAHUEM
HU(POBBIX U3MEPUTETBHBIX YCTPOMCTB U JabopaTopHOro oOopynoBaHus; chopmu-
POBAHHOCTb IPEJICTABICHUN 0 METOAAX MOJTYYEHUsI HAYYHBIX aCTPOHOMHYECKUX 3HA-
HUI;



— c(hOpMHUPOBAHHOCTh YMEHUS pelIaTh pacyeTHBIC 3a7aud C ABHO 3aJaHHON (u-
3UYECKOM MOJIEIIBIO, UCIIOINB3YS (PU3NUECKHe 3aKOHBI U IPUHLIMIIBI; HA OCHOBE aHaJIu-
3a yCJIOBMS 3a/1a4ll BBIOMPATh PU3NUYECKYIO MOJEIb, BBIACIATh (U3NUECKUE BEIUYU-
Hbl U (POpMyJIbI, HEOOXOJUMBIE ISl €€ PELICHUs, IPOBOJUTh PAcUeThl U OLICHUBATh
PEANbHOCTH MOJIYYEHHOTO 3HAUeHUs (PU3MUECKON BEIMUYUHBI;, PEllaTh KaueCTBEHHbIE
3aJlayy, BBICTPAaUBasl JOTUYECKH HENMPOTHUBOPEUUBYIO LIEMIOYKY PACCYKJEHUW C OIO-
pO¥i Ha U3yYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS;

— ¢(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSTH MOTyUYCHHBIC 3HAHUS I OObSICHEHUS
yCIOBUIM TpOTEKaHusl (PU3NUECKUX SBICHUI B MPHUPOJAE U ISl MPUHATHUSA TPaKTHYe-
CKUX pEUIeHUH B MOBCEJHEBHOW JKU3HU Ul oOecreueHus: Oe30MacHOCTH Mpu o0pa-
IIEHUU C OBITOBBIMU MPUOOpPAaMHU U TEXHUUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 3]10-
POBBSL U COOJIIOJICHUSI HOPM SKOJIOTMUECKOTO MOBEIEHUS B OKPY’KaIOLIEH Cpefie; Mo-
HUMaHHE HEOOXOJUMOCTU NPUMEHEHUS TOCTHKEHUN (PU3UKHU U TEXHOJIOTUMN NS pa-
LUOHAJIBHOTO MPUPOIONOJIb30BAHUS;

— ¢(OpMHUPOBAHHOCTh COOCTBEHHOM MO3MIMM MO OTHOUIEHHIO K (PHU3NYECKOU
uH(pOpMaIUK, TOJIy4aeMOd U3 Pa3HbIX UCTOYHUKOB, YMEHHI MCIOJb30BaTh HUppO-
BbI€ TEXHOJIOTUH JJIS IOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAUU U MPEICTABICHUS
y4eOHOM M Hay4HO-NONYJSPHOM HMHPOpMalWU; Pa3BUTHE YMEHUN KPUTHYECKOTO
aHaiM3a NoJiydaeMou nH(popManuu;

— OBJIaJICHUE YMEHUAMU pabOTaTh B IPYMIE C BBHINOJIHEHUEM Pa3IMYHBbIX COLU-
aJIbHBIX POJIEH, MJIAHUPOBATh padOTy IPYMIbl, PAMOHAIBHO PACIPENEIATh AEATENb-
HOCTb B HECTAaHJAPTHBIX CUTYalUsX, aJE€KBAaTHO OLICHWBAaTh BKJIAJ KaXJIOTrO W3
YYaCTHUKOB TpYIIBl B pEIIEHUWE paccMaTpuBaeMoil mpoOnemsbl; 11) oBmaneHue
(copMHUpPOBAHHOCTH MPEACTABICHUI) MpPaBUJIAMU 3anucu (pu3HUecKux Gopmyn pe-
Ibe(HO-TOUEYHOU cucTeMbl 0003HaueHuit JI. bpains (uist cienbix U cnadoBUASIINX
o0yyJarommxcsi).

B pesynbrate ocBoeHus yueOHoro npenmera «dusnkay oOydaroumecs A0K-
HBI:
3HAMb:

— CMBICJ TOHATUN: (PU3UYECKOE SIBJIEHHE, TUIOTE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICICTBHE, 3JEKTPOMArHUTHOE II0J€, BOJHA, (POTOH, aTOM, aTOMHOE SpO,
VOHU3UPYIOLINE U3TYyYEHUS;

— CMbICT (U3UYECKUX BEIMYHH: CKOPOCTb, YCKOPEHHE, Macca, CHUJia, UMITYJbC,
paboTa, MexaHM4YecKas SHEPIusi, BHYTPEHHsSI SHEPrusi, aOCOJIOTHAsI TeMIlepaTypa,
CpellHSAs] KHHETUYECKash SHEPIHsl YacTHUIl BEIECTBA, KOJUYECTBO TEIUIOTHI, AJIEMEH-
TapHbIN JJIEKTPUUECKUM 3apsia;

— CMbICH (PM3MYECKUX 3aKOHOB KJIACCHUUYECKOW MEXAaHWKH, BCEMHPHOIO TATOTe-
HUS, COXPAHEHUS! DHEPTUH, UMIYJbCa U JJIEKTPUUYECKOTO 3aps/a, TEPMOINHAMUKH,
AJIEKTPOMArHUTHON HHAYKIHH, PoTodPdeKTa;

— BKJIaJ] POCCUMCKHX M 3apyO€KHBIX YUEHBIX, OKa3aBIINX HAUOOJbIIEE BIUSHHUE
Ha pa3BUTHE DU3UKH;

B pe3ynbpTaTe 0OCBOCHUS TUCIUIUIMHBI 00YYarOIHics JOJIKEeH
ymemb:
— TPOBOAWUTH HAOJNIONEHUS, TUIAHUPOBATH U BBHIMOJHATH 3KCIEPHUMEHTHI, * BbI-



JIBUTATh TUMOTE3bI U CTPOUTH MOJIEIH,

— MPUMEHATH MOJTYYEHHBIE 3HAHUS MO (PU3UKE JJI1 OOBSICHEHUS pa3HOOOPA3HBIX
bu3NYeCcKuX SIBJICHUI 1 CBOWCTB BEIIECTB;

— MPaKTUYECKHU MCTOJIb30BaTh PU3NUYECKHUE 3HAHUS;

— OIICHMBATh JJOCTOBEPHOCTH €CTECTBEHHO-HAYYHON MH(pOPMAIINH;

— HCHOJB30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHHUS JJIsl PEIICHUS] TPAKTHUECKUX
3aJlay MOBCEJHEBHOM XU3HM, oOecreyeHus: 0€30MacHOCTH COOCTBEHHOM >KU3HU, pa-
[MOHAJIIBHOTO MPUPOIOTOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPeibl.

— ONUCHIBATh U OOBICHATH (PU3MYECKUE SIBICHHS U CBOMCTBA TEJ: CBOWCTBA Tra-
30B, KHJIKOCTEH U TBEPIbIX TEJ; 3JIEKTPOMArHUTHYIO MHIYKIMIO, PACIIPOCTpAaHEHHE
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; M3IyYCHHE W TOTJIOIICHHE
cBeTa aToMoM; PoTod3PPexT;

— OTJIMYATh TUMOTE3bI OT HAYYHBIX TEOPHIA;

— JleJaTh BBIBOJIBI HA OCHOBE AKCTIEPUMEHTAIBLHBIX JAHHBIX;

— IPUBOJIUTH IMPUMEPHI, OKA3bIBAIOUINE, YTO: HAOIIOACHUS U SKCIIEPUMEHT SIB-
JISIFOTCS. OCHOBOM IS BBIABMDKCHUS THIOTE3 W TEOPHid, MO3BOJIAIOT MPOBEPUTH HC-
TUHHOCTh TEOPETUYECKUX BBIBOJIOB; (pr3mueckasi TEOpHs 1aeT BO3MOXKHOCTh OOBsIC-
HSTh M3BECTHBIC SIBJICHUS MPHUPOABI M HaydHbIe (DAKTHI, MpEACKa3bIBaTh €IIe HEU3-
BECTHBIC SIBJICHUS;

— MPHUBOIUTH MPHUMEPHI MPAKTUYECKOTO HUCTOIB30BaHUS (DU3HMUECKUX 3HAHUM:
3aKOHOB MEXAaHHUKHU, TEPMOJIMHAMUKH U JIEKTPOJIUHAMHUKU B SHEPTETUKE; PA3ITHMUHBIX
BUJIOB DJIEKTPOMArHUTHBIX U3IYYCHHUH U1 Pa3BUTHS PAIuo U TEIEKOMMYHUKAIIUH,
KBaHTOBOW (PU3UKH B CO3/IaHUHU SIJIEPHOM SHEPTETHUKH, JIa3€POB;

— BOCIPHUHHMATh U Ha OCHOBE MOJYYEHHBIX 3HAHUNA CAMOCTOSITENIbHO OLICHUBATH
uHpopmanuio, coaepxamryocss B cooOmeHusix CMMUM, WHrepHere, Hay4yHO-
MOMYJISIPHBIX CTAaThsIX.

— TPUMEHSIThH MMOJyYCHHbIE 3HAHUS JIJIS pelIeHus (PU3NIECKHX 3a1ad;

— ONpenensiaTh xapakrep ¢u3nUecKoro mpoiecca no rpaduky, Tadnuue, Gopmy-
jJe; U3MepATh psii (U3MUYECKUX BEJIMYMH, MPEJCTaBiIsIsl pe3yslbTaThl W3MEPEHUM C
YYETOM HX MOTPELIHOCTEM.

2.CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

O06bem yuebHOTro npeaMeTa U BUbl yaieOHOU paboThI

Bun yuebHoit paboTbl O6beM B yacax

Ob6s3arenbHas yueOHasi Harpy3ka, B TOM YUCIIe 94
JIEKINH, YPOKHU 60
n1abopaTopHbIe pabOTHI 10
IIPaKTUYECKHUE 3aHATUA 24
KOHCYJIbTallH -

KypcoBas paboTa (IIpOeKT) -

CamocrositensHas padoTta 14
[TpomesxyTouHas artectauus B popme IK3ameHa -

Bcero no nucuumniune 108




2.1 TeMaTu4ecKUil MJIaH U COJePKaHUe JUCHUIINHbBI

HaunmenoBanue pas-
JIeJIOB U TEM

Conepxanue yueOHOTO MaTepuana, IPaKTHYSCKHUE 3aHATH, CAMOCTOSTEIIbHASI
paboTa oOygaronuxcs

O0BeMm
4acoB

1 cemectp

PA3JIEJI 1. ®u3zuka

1 METOAbl HAYYHOT'O TO3HAHUSA

Tema 1.1 ®usuka u
METO/Ibl HAYYHOTO
[IO3HAHUSA

Coaepxanue y4eOHOro MaTepuasa

®dwusnka - Hayka o mpupope. HaydHple MEeTOIBI TO3HAHUS OKPY)KAIOIIET0 MHpA.
Posp sKcniepuMeHTa M TEOpUH B MpOLECce MO3HAHUS NPUPOABL. DKCIEPUMEHT B
¢usuke. MonenupoBanue GU3NYECKHUX SBJICHUN U MporieccoB. HayuHble Tumore-
361. DU3NUECKIE 3aKOHBI U TeOpUH. | paHUIBI IPUMEHUMOCTH (PU3NIECKUX 3aKO-
HOB. [IpuHIun cootBetcTBHsA. Poik 1 MecTo GU3MKU B HOPMHUPOBAHHUH COBpE-
MEHHON HayYHOW KapTHUHBI MHUPA, B MPAKTUYECKOHN NEATEIHLHOCTH JTIOICH.

Pasnen 2. Mexanuka.

Tema 2.1. Kunema-
THKA

Conep:xanue y4eOHOTro MaTepuasa

Mexannueckoe ABmkeHHe. OTHOCUTEIBHOCTh MEXaHHYECKOI'O IBHIKEHUS.
Cuctema orcueta. Tpaextopus. IlepemerieHue, CKOpOCTb (CpeAHSAs CKOPOCTb,
MTHOBEHHAsi CKOPOCTh) M YCKOPEHUE MaTepHalibHONH TOYKH, UX MPOEKIIUU Ha OCH
cuctemMbl koopauHaT. ClIo)KeHHe TTepeMEIeHN U CII0KEeHHE CKopocTed. PaBHo-
MEpHOE ¥ paBHOYCKOpEHHOE MpsSIMOJIMHEHOe ABrkeHue. [ padmku 3aBUCUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MMyTH U NEPEMEILEHUSI MaTepUaIbHON TOUYKH
ot Bpemenn. CBoOOHOE TageHne. Y CKOpeHne cBoOoaHoro maaeHus. Kpusonu-
HelHoe JBIKeHue. JBrkeHrne MaTepuallbHOM TOUKU 110 OKPYKHOCTHU C IIOCTOSIH-
HOM II0 MOZYJIIO CKOPOCTBIO. YTJIOBasl CKOPOCTh, TMHENWHas: CKopocTh. Ilepuon u
gacToTa oOpamerus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

B ToM uncie, npakTHYECKUX 3AHATHI

[Ipaktrueckoe 3ausitue Nel «Pemenune 3a1a9 o KHHEMATHKE).

CamocrosTenpHas paboTa

Tema 2. 2 luna-
MUKA.

Coaepxanne yueGHOro MaTepuaJia

[Tpuauyn otHOocuTensHOCTH [Manmunes. [lepBeiid 3axkoH Hetorona. Muepru-
aJIbHBIC CUCTEMBI OTCUECTA.

Macca tena. Cuna. [Ipunnun cyneprnosunuu cuil. Bropoit 3akoH HetoTona
U1 MaTepuanbHON TOUukd. Tpetwil 3akoH HprOTOHA 111 MaTepHAIBHBIX TOYEK.
3axoH BcemupHoro taroteHusa. Cuna tspkectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH 'yka. Bec Ttema. Tpenue. Buabl TpeHus (mokxos,
cronbkeHus, kKaueHws ). Cuna Tperns. Cyxoe Tperne. Cuiia TpeHHsT CKOIBKEHHS
u cmia TpeHus nokost. Koadumment tpenus. Cuiia COMpOTHBICHUS IPH IBIDKE-
HUU Tella B >KUJKOCTH WM rase. IlocTynaTtenbHoe U BpaliaTeIbHOE ABU)KCHHE
abCOJIIOTHO TBEPJOTO Tena. MOMEHT CHUJIBI OTHOCHTENBHO OCH BpamieHus. [lneuo
CWJIbI. Y CIIOBHsI paBHOBECHUS TBEPAOI0 Teja.

B Tom YUCJIE, IPAKTHYIECCKUX 3aHATHH

[Ipaktrueckoe 3ausitue Ne2«PemieHue 3a1ad o JTMHAMUAKE.

CamocrosiTeqbHas padoTa

Tema 2.3. 3aK0HEI
COXpaHCHUS B Me-
XaHHUKE.

Conep:xanue y4eGHOro MaTepuaja

Wmnynec marepuanbHOR TOUKM (TENa), CUCTEMbl MaTepHaibHBIX ToueK. M-
IyJbC CUJIBI U U3MEHEHUE MMITyJIbca Tejla. 3aKOH COXpaHeHMs UMITyibca. Peak-
THUBHOE JIBIDKeHHe. PaboTta cuibl. MomHoCTh cuitbl. KuneTnyeckas sHeprust Ma-
TepuaiabHON TOYKH. Teopema 00 M3MEHeHHWH KHHeTH4YecKol sHeprud. [loreHmm-
anpHast sHeprus. [loTeHnnansHas YHEpPrust ynpyro 1ehopMUPOBAaHHONW HPYKHHBL.
[TorennuaneHast sHeprus Teda BONMM3K MOBepXHOCTH 3emitu. [loTeHIManbHbBIE U
HeTOTeHIATbHBIe CHIIbl. CBsI3b pabOTHl HENOTEHIMAIBHBIX CHJI ¢ M3MEHEHHEM
MEXaHUYECKOW 3HEPTMM CHCTEMBI Tell. 3aKOH COXPAaHEHHS MEXaHWYECKOW >Hep-
ruy. YIpyrue U Heynpyrue CTOINKHOBEHHUS.

B ToM unciIe, NPAKTHYECKUX 3aAHATHH

HpaKTI/I'-IeCKOe 3ansaTue Ne3«Perenue 3aaa4 Ha 3aKOHbI COXPAHCHUS.

CamocrosTe/bHas padora




HaumenoBanue pasz-
JIETIOB U TEM

Conepxanue yueOHOTO MaTepuana, IPaKTHISCKHUE 3aHITHS, CAMOCTOSTEIIbHASI
paboTa oOyuarouxcs

O0BeMm
4acoB

2 cemecTp

PA3JIEJI 3. MonekymsipHas pU3UKa U TEPMOJTHHAMUKA.

Tema 3.1. OcHOBEI
MOJIEKYJISPHO-
KUHETHYCCKOU
TEOpUH.

Conep:xanue y4eOHOTro MmaTepuasa

OCHOBHBIC TOJIOKEHUSI MOJICKYIAPHO-KHHETHYECKOH TEOPHH W WX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBmwkenue. Juddy3us. Xapakrep ABIKESHUS U B3a-
UMOJICHCTBHS 4acTUI] BelecTBa. Moienu CTpOEHUs ra3oB, )KUAKOCTEH U TBEp-
IBIX TEJI U OOBICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE JdTHX Mozelieil. Macca u
pasmepsl Monekyin. KommuectBo BemectBa. Iloctosinnas ABoragpo. TerutoBoe
paBHOBecue. Temneparypa u ee usmepenue. lllkana temneparyp Llenscus. Mo-
JieNb UieanbHoro raza. OCHOBHOE YpaBHEHUE MOJICKYISIPHO-KHHETHUECKOH Teo-
pHUH uaeabHOTO ra3a. AOCONIOTHAS TeMIepaTypa Kak Mepa CpeaHeil KuHeTHde-
CKOM 3HEprUHM TEIIOBOTO JBIXKEHUs dacTHl rasa. lllkana temnepatyp KenbBuHa.
I'a3oBble 3akoHBI. YpaBHeHHe MeHnaeneeBa-Knaneiipona. 3akon JlansroHa. 130-
MPOIIECCH B WACANBEHOM Tra3e ¢ MOCTOSIHHBIM KOJTHYECTBOM BemiecTBa. I'padude-
CKO€ TIPEJICTaBIICHHE H30IPOIIECCOB: N30TEPMa, M30X0pa, H300apa.

B ToM uncie, NpaKTHYECKUX 3aAHATHIL

[IpakTrueckoe 3ansaTue Ned«Pemenne 3a1a4 Mo MOJIEKYIAPHON QHU3HKEY.

Jlaboparopnoe 3ausTreNe 1 «OnpeneneHre MacChl BO3IyXa B KIIACCHON KOMHATE
Ha OCHOBE U3MepeHHi 00beMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3IyXa B
HEH.

CamocTosiTeqibHas padoTa

Tema 3.2. OcHOBEI
TEPMOAMHAMHUKH.

Conep:xanue y4eOHOTro MaTepuasa

TepMmonuHamuueckass cucreMa. BHYTpEeHHsS SHEprusl TepMOIMHAMUYECKON
CHCTEMBI U CHOCOO0BI ee n3MeHeHus. KomuuecTBo TemioTsl U paboTa. BHyTpeH-
Hsis DHEPrUsl OJHOATOMHOIO UJEAIbHOIO ra3a. Buasl Temionepenadu: TEIIONPo-
BOJHOCTb, KOHBEKLIMSA, U3TydeHHe. ¥ AesbHas TeIIOEMKOCTh BerecTBa. Konnye-
CTBO TEIUIOTHI TIpH Terutonepenaye. [Tonstre 06 aguabaTHOM mpornecce. [1epBbrit
3aKOH TepMOJUHAMUKU. IIpuMeHeHne nepBoro 3akoHa TEPMOAMHAMUKU K H30-
mporeccaM. ['padudeckas nHTepnpeTarys padoThl Ta3a. BTopoli 3akoH TepMo-
nuHaMmukn. HeoOpaTtumocTs mporeccoB B npupoje. TermioBbie ManmuHbL. [1puH-
ITHITBI ﬂGﬁCTBI/IH TCIIJIOBBIX MalIWH. Hpeo6pa3OBaHI/m SHCPIruu B TCIJIOBBIX Ma-
nmHax. KoaddummenT nonesnoro neiicteus TemioBoil MamuHel. Lukn Kapro u
€ro K03((HUIMEHT MONE3HOTO NEHCTBHU. DKOJIOTHIECKUE MPOOIeMBI TEIIOdHEp-
T'€THUKH.

B Tom YUCJIE, IPAKTHYIECCKUX 3aHATHH

[Ipaktrueckoe 3ausiTue No5 «PemieHue 3a71a4 Ha OCHOBBI TEPMOJUHAMUKI.

CaMocTosiTeJILHASA paﬁoTa

Tema 3. Arpe-
TaTHBIC COCTOSHHS
BemectBa. Pazso-
BBIE TIEPEXO/IbI.

Conepxanue y4eoHOro Marepuasia

[TapooOpa3oBanue u kKoHaeHcanus. VMcmapenue u kuneHue. AGCOMOTHAsS U
OTHOCUTENbHAS BIAXXKHOCTb BO31yxa. HaceieHHslil nap. ¥YaenbHas Temiora na-
poobOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUTIEHHS OT JaBICHHS.

Teepnoe Teno. Kpucramummaeckue u amophHble Tea. AHU30TPOIHS CBOMCTB
kpuctauioB. Kugkue kpucramisl. CoBpeMeHHble MaTepuaisl. IlnaBiaenne u kpu-
cTaniM3anys. YaenbHas TeryoTa ruiaineHus. CyOnuMarys. YpaBHEHHE TeInIo-
BOTO Oayanca.

B Tom YUCJE, IPAKTHYIECCKUX 3aHATHIH

[IpakTrueckoe 3ansaTue Ne6 «Perenne 3a1a4d Ha (ha30BbIC IEPEXOIBIY.

JlabopartopHoe 3ausTHEN2 «I3MeEpeHne OTHOCUTENFHON BIaXKHOCTH BO3/TyXa.

CamocrosiTeqibHas padoTa

Paznen 4. DnexTponnHaMuka.

Tema 4.1.
DJIeKTpOCTaTHKA.

Conep:xanne y4eOHOro MmaTepuasa

OnekTpuzanus Ten. DJIeKTpruuecKuil 3apsia. [[Ba BUa 3MeKTpUUECKUX 3apsiIoB.
[IpoBOOHYKY, TUANEKTPUKU U TIONYIIPOBOJHUKH. 3aKOH COXPAHEHUS DIIEKTpUYIe-
ckoro 3apsija. Baumopericteue 3apsnoB. 3akoH Kynona. Toueunslii anekrpuye-
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CKHMH 3apsifl. DIeKTpuieckoe Tojie. HampsokeHHOCTh 3IEeKTPUYECKOTO TIOJIS.
IIpuHIMI CYyNeprno3UIUY 3NEKTPUUYECKUX MoJie. JINHIM HanpsHKeHHOCTU DIIeK-
Tpudeckoro mnois. PabGora cun snexkrpocraruueckoro mojs. Ilorennuman. Pasz-
HOCTh MOTEHIHANOB. [IpOBOIHNKN U TUIICKTPUKH B DIIEKTPOCTATUIECKOM IIOJIE.
JusnexTpudeckast IPOHULIAEMOCTb.

OnexktpoeMkocTb. KoHAeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOopa.
OHeprus 3apsHKEHHOT0 KOHICHCATOPA.

B ToM uncie, NPAKTHYECKUX 3aAHATHIA

[Ipaktruueckoe 3ausitue Ne7«Pemenre 3aad mo 31eKTPOCTATUKE)

JlaboparopHoe 3ausTHEN3 «3MepeHune 3JIeKTPOEMKOCTH KOHACHCATOpa

CamocTosiTeqbHas padoTa

Tema 4.2. TITocTo-
STHHBIN DJIEKTpUYe-
ckuii ToK. Toku B
pa3IMYHBIX cpelax.

Conep:xanue y4eOHOTro MaTepuasa

DNEeKTPUYECKUIl TOK. Y CIOBHS CYIIECTBOBAHUS JIEKTPHUUECKOTo ToKa. McTouHu-
ku Toka. Cuina toka. [locrosuuseiii Tok. Hanpsokenue. 3akon OMa i ydacTka
Lenu. DNEeKTPUYECKOE CONMPOTHUBJICHUE. YIEIbHOE CONPOTHUBICHUE BEIECTBA.
[HocnenoBaTenpHOE, NapajiebHOE, CMEIIAHHOE COEJUHEHUE NPOBOJHUKOB. Pa-
00Ta 3JIeKTpUIecKOoro Toka. 3akoH Jxoyinsa-JleHa. MOITHOCTh 3IEKTPUIESCKOTO
TOKa. DJIEKTPOJBUKYILAsl CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHHKA TOKA.
3axon Oma aJis TOTHOHM (3aMKHYTOM) AieKTpudeckol 1enu. KopoTkoe 3ambika-
Hue. DJIEKTPOHHAs MPOBOAUMOCTb TBEPIABIX METAUIOB. 3aBUCUMOCTb COIPOTHB-
JIEHUS] METAJJIOB OT Temrmeparypbl. CBepXIPOBOAUMOCTb. DIEKTPHIECKUN TOK B
BakyyMme. CBOHMCTBa 3JeKTpOoHHBIX My4koB. [lomympoBognuku. CoOCTBEHHAs U
MpUMECHas MPOBOAMMOCTH MOJIYHNpoBOIHUKOB. CBolicTBa p-n-nepexona. Ilomy-
MIPOBOIHUKOBBIEC MPUOOPHI. DIEKTPUUECKUI TOK B paCTBOPaX M paciiaBax dJeK-
TPOJIUTOB. DNEKTPOIUTHYECKAS JUCCOLUANUS. DIEKTPOIN3. DIEKTPUIECKUM TOK
B razax. CaMOoCTOSITEIbHBINA M HECAMOCTOSITENBbHBIN pa3psia. Momaus. [Tna3ma.

B ToM uncie, NpaKTHYECKUX 3aAHATHIL

[Ipaktrueckoe 3ausiTue Ne8«PemieHue 3a1ad 1Mo NOCTOSHHOMY TOKY»

JlabopatopHoe 3ausTie Ned«/3ydeHre CMEIIaHHOTO COSINHEHHS PE3UCTOPOB.

JlaboparopHoe 3amsTHE NoS«l3MepeHHe HIIEKTPONBIIKYIIEH CHIIBI MCTOYHHKA
TOKa U €ro BHYTPCHHCTO CONPOTUBJICHHA.

CamocrosiTeabHas padora

Tema 3. Marnaur-
HOE moJie. DJeK-
TPOMAarHuTHas MH-
JYKLHSL.

Copaepxxanne yueOHOro matepuasa

Ilocrostnuble MarHuThl. B3auMonelcTBHE IMOCTOSHHBIX MarHUTOB. Maruur-
Hoe none. Bektop MarauTHON MHAYKIMH. [IpHHIUN Cynepno3uIuy MarHUTHBIX
nosiedl. JIunuy mMarautHOM MHAykuuMu. KapTuHa NMHMNA MarHUTHOW MHIYKLUU
HOJISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe nosue NpoBoJHUKA ¢ TOKOM. KapTuHa IMHMN HHAYKIIMK MarHuT-
HOT'O IOJISI JUVIMHHOTO NPAMOIo IMpOBOJHHKA U 3aMKHYTOT'O KOJIBIIEBOT'O IPOBO/I-
HUKA, KaTynmku ¢ TokoM. OnsIT Opcrena. BzaumoaelicTBre npoBOIHUKOB € TO-
koM. Cuna Ammepa, ee Mofynp U HampasineHue. Cuna JlopeHua, ee MOAynb U
HaIpaBJICHUEC. HBI/I)KGHI/IG BapH)KCHHOﬁ YacTulbl B OTHOPOJIHOM MAarHvuTHOM II0-
ne. Pabora cuiel Jloperna. SIBnenue anekTpoMarHuTHON HHAYKIUH. [10TOK Bek-
TOpa MarHUTHOM MHIAYKIUH. DJIEKTPOJBIKYILIAS CUJIA MHIYKIUU. 3aKOH 3JIEK-
TpoMarHuTHOW uHAyKuuu Papanes. BuxpeBoe aeKTpuuecKoe moje. DIEKTpo-
ABMOKYIIasA CUjia UHAYKIWU B MPOBOAHHUKE, IBMIKYHICMCA MOCTYIIATCIIBHO B OJ1-
HOpPOJHOM MarHutHoM noue. IIpasuno Jlenna. MHaykTUBHOCTD. SIBIIEHHE camo-
WHAYKOHWH. QHCKTpO}IBI/I)KyHIaH Ccujia CAMOMHAYKIHH. 9Heprm[ MAarguTHOTI'O I1O0JIA
KaTyLIKH C TOKOM. DJIEKTPOMAarHuTHOE IOJIE.

B Tom uncie, TPAKTHYECKUX 3aHATHI

[Tpaktrnueckoe 3ansTre Ne9«pemenue 3aaa4 (MArHUTHOE TIOJIE, DJIEKTPOMATr-
HUTHAsI WHYKITHS)

JlaboparopHoe 3ausTHENe6/3ydeHne MATHUTHOTO I0JIsI KATYIIKH C TOKOM.

JlaGoparopHoe 3anstue Ne7lcciieoBaHue SBICHUS IEKTPOMArHUTHOW WHITYK-
UM
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CamocrosiTenbHast padoTa

PA3JEJI 5. KotebaHus ¥ BOJIHBI.

Tema 5.1. Mexa-
HHYECKHUE U DIIEK-
TPOMarHUTHBIE
KoJIeOaHus.

Conep:xanue y4eOHOTro MmaTepuasa

KonebarensHast cuctema. CBOOOIHBIE MeXaHWYEeCKHEe KoleOanus. ["apMoHuU-
yeckue kosiebanus. [lepuon, yacrora, ammiuryna u ¢asza xonebanuil. [Ipyxun-
HBI MasTHUK. MaTeMaTHUeCKuii MagTHUK. YpaBHEHUE TApMOHMYECKUX KoJieba-
Hu#. [IpeBpalneHue sHEprUX MPU TapMOHWYECKHX KoneOanusx. KoebarenbHbIH
KOHTYp. CBOOOMIHBIE 3JEKTPOMArHUTHBIE KOJIEOaHUSI B MEAIbHOM KoJieOaTelb-
HOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKHMMHU U JEKTPOMAarHUTHBIMU KOJe-
O6anusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS YHEPTHUH B UIICATBHOM Kojieha-
TenbHOM KOHTYpe. IIpencraBienue o 3aTyxaonmx KonebaHusx. BeIHyKIeHHBIE
MexaHudeckue kosebanusa. Pezonanc. BeiHyXIeHHBIE 3JIEKTPOMAarHuTHbBIE KoJje-
Oanus. [lepemennblid TOK. CHHYCOMIAIBHBIN TIEpEMEHHBIH TOK. MOIIHOCTH Tie-
PEMEHHOI0 TOKa. AMIUTUTYAHOE U IEHCTBYIOLIEEe 3HaUeHUE CUJIbl TOKa U HaIlps-
wenust. Tpanchopmatop. [IpousBoacTBo, nepeaada U MoTpedIeHue IEKTpUie-
CKOM »HEpruu. DKOJOTMYECKHE PUCKHA TPH MPOHU3BOJCTBE 3JIEKTPOIHEPTHH.
KynbpTypa ncnosib30BaHus 3J€KTPOIHEPrUH B TOBCETHEBHOM JKHU3HU.

B ToM uncie, NpaKTHYECKUX 3aAHATHIL

[Ipaktudeckoe 3ansatueNel0«Pemenue 3aqau (MEXaHUYECKUE U DJICKTPOMArHHUT-
HbIC KOJICOAHHS)

0,5

JlaboparopHoe 3amarueNe8lccnenoBanre 3aBUCHMOCTH IMEPHUOA MAJBIX KOJe-
OaHUi rpy3a Ha HUTH OT [UTMHBI HUTH U MAacCHI Ipy3a

CamocTosiTeqibHas padoTa

Tema 5.2. Mexa-
HHYECKHUE U DIIEK-
TPOMAarHUTHBIC
BOJIHBI.

Conep:xanue y4eOHOTro MaTepuasa

MexaHnuueckue BOJHBI, yciaoBus pacnpoctpanenus. [lepuoa. Cxopocts pac-
MPOCTpaHeHHs W JrHa BOJHEL [lomepeunsie u mpomonsHble BOMHEL MHTEpde-
peHIMs ¥ audpakius MexaHH4ecKuX BOJH. 3ByK. CKOpocTh 3BykKa. [ poMKOCTh
3ByKa. Beicota Tona. TemOp 3ByKa. DIIEKTPOMarHUTHEIC BOJHEL. Y CIOBHUS U3IY-
YEHHs BJICKTPOMArHUTHBIX BOJH. B3amMmHasg opuenTtanus BekTtopoB E, B, v B
9JIEKTPOMAarHUTHOW BosiHEe. CBOWCTBa AJIEKTPOMATHUTHBIX BOJIH: OTpPa)KCHHE,
npeoMiieHne, monspusanus, fudpakuus, natepdepernns. CKOPOCTh AIEKTPO-
MarHuTHbIX BoJH. Illkana snekrpoMarHuTHbIX BoJH. [IpuMeHeHue snexTpomar-
HUTHBIX BOJIH B TEXHUKEC U 6I>ITy. HpI/IHL[I/IHLI paanocCBsA3n U TCICBUJACHUS. Pa-
JIMOJIOKanusl. DJIEKTPOMarHUTHOE 3arpsi3HEHHE OKPYKAIOIIEeH Cpeibl.

B TOM umMcIIe, MPAKTUHYCCKUX 3aHATHI

[Mpaktuueckoe 3anstue Nell«Pemenne 3amad (MEXaHMYECKHE W DIEKTpOMAr-
HUTHBIC BOJTHBI)

0,5

CamocrosiTesibHas padora

Tema 5.3. Onruka.

Conepxanune y4eoHOro Matepuasia

I'eomerpuueckas ontuka. [IpsMonnHeitHOe pacipocTpaHeHHE CBETA B OJJHO-

ponxoii cpene. JIyd ceera. Toueunslii ucrounuk cBera. OTpakeHHE CBETa. 3aKO-
HBI OTpaxxeHHs cBeTa. [locTpoeHne n300pakeHni B IIOCKOM 3epkaie. [Ipemom-
JICHHE CBETa. 3aKOHBI ITPEJIOMIICHHS CBeTa. AOCOTIOTHBIN TOKA3aTelhb IPeIoMIIe-
Hus. [lonHoe BHyTpeHHee oTpaykeHue. IIpenenbHblil yroa MoJHOrO BHYTPEHHETO
otpaxeHus. [ucnepcust cera. CnoxHslil coctaB 6enoro ceera. Liser. Cobupa-
IOLME U pacceuBarolue JIUH3bl. ToHKas auH3a. POKYCHOE PacCTOSHUE U ONTH-
Yyeckas CHJla TOHKOH JIMH3EL [locTpoeHne m300pakeHHi B cOOMpAIOmNX U pac-
ceMBarOIIUX JIHH3axX. PopMyna TOHKOH JIMH3bL. YBEIMUYEHUE, JaBaeMOE JTMH30M.
[Ipenenbl npUMEHUMOCTH TEOMETPUUECKON OIITHKH.
BonroBas ontuka. UnTepdepenius cera. KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
HaOMOeHNs MakCUMyMOB W MHHHUMYMOB B MHTep(EPEHIIMOHHOH KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX MCTOYHUKOB. [udpaxuus ceera. Audpaxunon-
Hasl pemeTka. Y cioBue HaOIIOICHNS TTIaBHBIX MAaKCHMYMOB TIPH TTaJJCHUH MOHO-
XPOMAaTHYECKOro CBETa Ha TU(pakIHOHHYIO pemeTky. [lonspusanus csera.
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B Tom YUCJTIE, IPAKTHYIECCKUX 3aHSATHIA

[Mpaktrueckoe 3ausitue Nel2 «Pemenue 3agad Mo ONTHKE

JlaboparopHoe 3ausTHE Ne9«3MepeHre moKa3aTels MPeIOMIICHHUS CTEKIA.

CamocTosiTeqbHas padoTa

Paznen 6. OcHOBBI crienuanbHON TEOPUH OTHOCUTEIEHOCTH.

Tema 6.1 OcHOBEI
CIeUaIbHON Teo-
PUH OTHOCHUTEIb-
HOCTH.

Coaepxanue y4eOHOro MaTepuaa

I'paHuUIBI IPUMEHUMOCTH KJIACCMUECKOW MexaHuku. [locTynaTsl crienuaib-
HOW TEOpHWH OTHOCHTEIBHOCTH: WHBAPHMAHTHOCTh MOJYJISl CKOPOCTH CBETa B Ba-
KyyMe, NPUHIUI OTHOCUTEIBHOCTH OiHIITeHHa. OTHOCUTEIHHOCTh OIHOBpE-
MEHHOCTH. 3aMeJyIeHHe BPEMEHU M COKpAILLEHHE JUIMHBL. DHEPrusl U UMITYJIbC
PEeNATUBUCTCKON YacTHIlbl. CBS3b MAcChl C SHEPTUECH U UMITYJIIBCOM PEIIATUBUCT-
CKOM 9aCTULIBI. DHEPTHUS TIOKOS.

Paznen 7. KpanToBas gusuka.

Tema 7.1.
DJeMeHTHl KBaHTO-
BOH OITHUKH

Conepxanune y4eoHOro Marepuasa

®otonbl. Popmyia [Inanka cBsA3u SHEprun GOTOHA C €ro YaCTOTOH. DHeprus
n umiyibe GoroHa. OTKpeITHE W HccaenoBanue ¢Goroddderra. Ombiter A.TL.
CroneroBa. 3akoHbl (GoTodddekra. YpaBHeHHe DiHIITEeHHA 1S GoTodddekTa.
"Kpachast rpanuna" ¢orosgpdekra. [lapnenue csera. Onbitel I1.H. JleGenesa.
Xumuueckoe JeHCTBUE CBETA.

B ToM uncie, npakTHYECKUX 3AHATHI

[IpakTrueckoe 3ansaTue Nel3 dotonbl, poTodd ekt

CamocTosiTeqibHas padoTa

Tema 7.2.
Crtpoenue aToma.

Conep:xanue y4eOHOro MaTepuasa

Monenb aroma Tomcona. OnbiTel Pesepdopaa mo paccessHuro -gactui. [lmane-
TapHas Monenb atoMa. [loctymatel bopa. M3nyuenune u moriomienne (GOTOHOB
MpU TIEPEXOJIE aToMa C OJHOTO YPOBHSI 3HEPIMM Ha Jpyro. Bumbl cnekTpos.
CriexTp ypoBHEH dHEPTrUr aTomMa BoJopoaa. BomHoBrwIe cBolicTBa YacThil. BoHbI
ne bpoiurs. KoprryckynsipHo-BorHOBOM yanu3M. CIIOHTAaHHOE W BBIHYXKJICHHOE
U3IIy4YEeHHUE.

B TOM umMcIIe, MPAKTUHYCCKUX 3aHATHIA

IIpaktuueckoe 3anatue Nel4 Pemenue 3a1ad Ha CTpOeHHE aToMa

0,5

CamocrosiTesibHas padora

Tema 7.3.

AToMHOE s17Ipo.

Conep:kanne y4eGHOT0 MaTepuaia

OKCIEePUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHus siipa. OTKPBITHE PaNo-
akTuBHOCTH. OmBITEI Pesepdopma mo ompeneneHuro cocraBa paardoaKTHBHOTO
uznydeHus. CBoiicTBa anmbda-, OeTa-, raMMa-u3IIydcHus. BinsHue pagmoakTus-
HOCTH Ha JXUBBIC OpraHu3Mbl. OTKpBITHE MPOTOHA M HelTpoHa. HykioHHas mMo-
nenb sapa [eitzenOepra-MBanenko. 3apsn sapa. MaccoBoe uucio sapa. M3oto-
mel. Anba-pacna. DISKTPOHHBIN U MO3UTPOHHEBIN Oeta-pacman. ['amma- m3my-
yeHue. 3aKOH paJMOAaKTUBHOIO paclaja. JHEeprusi CBsI3W HYKIOHOB B SpeE.
SAnepusie cunbl. Jledext maccel sapa. Snepuele peakunu. [lenernue M cuHTE3
simep. AnepHbiii peaktop. TepmosimepHbiii cuHTe3. [IpoOIeMBl U MEPCIEKTUBHI
AJEPHOM PHEPreTUKU. DKOJIOTMYECKUE ACIEKThI SAEPHON DPHEPreTUKU. DIIEMEH-
TapHble YacTUIbl. OTKPBITHE TIO3UTPOHA. METOIbI HAOMIOACHNUS U PETUCTPAINH
AJIEMEHTapHBIX YacTH. DyHIaMEHTAbHBIC B3aUMOACUCTBUS. ENMHCTBO (Qu3u-
YECKOM KapTUHBI MUPA.

B Tom YUCJE, IPAKTHYIECCKUX 3aHATHIH

[IpakTrueckoe 3ansaTue NelSPemenue 3amaq (aToMHOE S1pO)

0,5

CamocrosiTenbHass padoTa

Pasnen 8. Die-
MEHTBI ~ aCTPOHO-
MUH H acTpodusu-
KH.

Conep:xanue y4eGHOTro MaTepuasa

Oransl pa3BUTHUA acTpoHOMUHM. IIpukiazHOE U MHPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. Buj 3Be3gHoro Heba. Co3Besnusi, ApKUe 3BE3/bl, MIIAHETHI, UX BU-
numoe nBmwkeHne. Comneunas cucrema. Connine. ConHedHass akTMBHOCTh. Mc-
ToyHMK >Heprun CoiHIa U 3Be3/1. 3Be3/bl, NX OCHOBHBIE XapaKTepucTuku. Jna-




HaumenoBanue pa3- | Conepkanue yueOHOTo Marepuaia, NpakKTUYECKHe 3aHATHs, camocTodTenbHas | O6bem
JICJIOB U TEM paboTa oOyuarouxcs JacoB
rpaMma "CHeKTpalbHBIN KJIacC - CBETUMOCTh'". 3B€3/Ibl TIIABHOW MOCIEA0BATENb-
HOCTH. 3aBHCUMOCThH "'Macca - CBETUMOCTh" IIJI 3BE3] ITIaBHOH IOCIeI0BaTElb-
HocTU. BHyTpenHee cTpoeHue 3Be3. COBpEMEHHbIE MPEACTABICHUS O MPOHC-
X0JeHuu 1 3Boory CoNHIIA U 3B€3/1. DTambl KU3HY 3Be31. Mueunsiit [1yTs -
Hama ['anaxtuka. ITonoxxenne u apmxkenne Connna B [Namaktrke. Tumbl ramak-
TUK. PanuoranakTuku M kBa3apbl. YepHbie IBIPHI B Aapax rajakTuk. BeceneHHas.
Pacmmpenue Bcenennoii. 3akon Xa00xa. Pasberanne ramaktuk. Teopust bonb-
moro B3pbiBa. PemukroBoe wamydenuwe. MacmTabHas CTpyKTypa BceneHHOM.
Mertaranaktuka. Heperennsie npo01eMbl aCTPOHOMUU
CamocrosiTenbHass padoTa 1
Koncynpranum -
CamocrositenpHas paboTa [TonroToBka K SK3aMeHYy. -
IIpomexxyTouyHas aTTecTanus B popme sK3aMeHa -
Bceero: 108




3.YCJIOBMS PEAJIMBAIIUA YYEBHOI'O TIPEIMETA

3.1 TpeboBaHusi K MUHUMAJIBHOMY MaTE€pPHAbHO-TEXHUYECKOMYOECTIEUCHUIO

Bunbr u hopmbl

o HanmenoBanue
yueOHOM nesi- Hannune marepraabHO-TEXHUUECKOTO 0OecrieueHus
MIOMELICHUS
TEJIbHOCTHU
Ayn. 7, yaeOHbIN KOpIrycC 3 - PaGouee mecto npernomgaBarens;
VYuebHas ayauTopus 1is - 36 y4eOHBIX MECT JUIsl 00y4JaroLINXCS;
IIPOBECHUS 3aHATUI - locka menoBast — 1 exn.
JIEKIIUOHHOTO THIIA IlepenocHoe o0opyi0BaHHUE:
Jlekuun o
Mynperumeauiiasiii npoexktop NEC NP50G. — 1 mt.
Okpan Ha mrtatuBe ROJECTA 240%240. — 1 mT.
HoytOyk Acer Machines /15.6” — 1 .
Ayn. 12, - Pabouee mecTo npernogaBaTens;
yueOHbIN KopIyc 3 - 36 y4eOHBIX MECT ISl 00YJarOIINXCS;

IIpakTrueckue
AT T VYyeOnas aynutopust aius |- Jlocka menoBas — 1 en.
HOBLIC 1:1 HEZE IIPOBECHUS 3aHATui [TexHuueckue cpeacTBa 00yueHHs: SKpaH € dJIeK-
S — JEKIITOHHOTO THIIA, TPOIPUBOIOM, KA PIKOBBIHA, YCHUIUTEIb-
KOHZ tbram, | TPAKTHICCKHX 3aHATHH, [pacripe/leInTellb, yCHINTEINb, CHCTEMA aKyCTHYe-
ek L}leﬁ KOI; TPYIIOBBIX M WHAMBHIY- (CKasi, CEJIEKTOP aBTOMAaTHUECKUH, TPOEKTOP, MUK-
T OJ};B Hbome. | XTPHPIX KOHCYJIbTALIHH, [IIep, MUKPO(OH Ha T'YyCHHOM 11ee, kamepa JUIsl BU-

PO, 1P TEKYIIET0 KOHTPOJNS U [IeOKOH(pepeHInH, HHTepderic HaCTOIbHBIHN, TBYX-

JKyTOYHAd aTTe-
cranuAa

POMEXKYTOYHOH aTTecTa-
uuu nadoparopust «Puzu-
Kay

AHTCHHAs BOKAJIbHAs PAJHOCHCTEMA C KAICIOJIeM,
BHICOKaMepa, MUKpO(OHHAsE CTOHKA HACTOJIbHAS,
HOYTOYK.

CamocrosiTens-
Hast pabora
o0Oy4aromuxcs

Ayn. 4,
yueOHbIi Kopryc 3
KommnsrorepHslii knacc
ITomemenue a1 caMOCTO-
ATeNbHOM paboThl 0Oyya-
IOIIMXCSl, YUTATBHBIN 3aJ
OoulIMOoTEKH

Ob6opynoBaHue: criennanu3upoBaHHas MeOelb,
KOMIIBIOTEpPHAsI TEXHUKA C MOJIKIIOYCHUEM K CETH
«aTepHEeT» M 00ecnieueHneM JOCTyIa B AJIEK-
TPOHHYIO 00pa30BaTEIbHYIO Cpeay.
CrneunanbHas yueOHas, yueOHO-MeToANYECKas U
Hay4Has JTUTEpaTypa




3.2 UudopmanuonHoe odecniedyeHue 00ydeHUs

Ilepeyenb pekoMeHayeMbIX Y4eOHBIX H31aHuil, UHTepHET-pecypcoB, 10-
MOJIHMTEJIbHOM JIMTePaTyphbl

OcHOBHBIC HCTOYHHUKH
1. TapacoB O.M. ®u3zuka: yuedbnoe nocobue / O.M. TapacoB. — M.: DOPYM :
NH®PA-M, 2019. — 432 C. - URL.:
https://znanium.ru/catalog/document?1d=363555

JlonoJIHUTeIbHbIE HCTOYHUKHU
2. OmutpueBa E. ®usuka B mpumepax u 3amayax: ydeOHoe mocobme/ E.N
Hmutpuesa, JI.JI. Menesa, JI.C. KocTiouenko. — 2 — u3f., nepepad u gom. —
Mockaa: dopywm: H®PA-M, 2021. — 512 C. -
URL:https://znanium.ru/catalog/document?1d=367425

HNuTepHer-pecypcesl
1. https://znanium.com/-D1eKTpOHHO-0MOJIHOTEYHAS cucreMa U37aTeIbCTBa
«Znaniumy
2. https://e.lanbook.com/ DnexTpoHHO-O0MOIMOTEUHAs cucTeMa «JIaHb
3. http://elibrary.ru — DnexkTponnast 6ubIMOTEKA )KYPHAJIOB.
4. http://www.rsl.ru — Poccutickas ['ocynapctBennas bubnuorexa.
5. Poccuiickast 35IeKTpOHHAs IIKOJa [ DIEKTPOHHBINA pecypc]. — Pexxum nocrymna:
https://resh.edu.ru
6. www. school-collection. edu. ru (Eaunas xomnekuusi tuppoBbIX 00pa3oBaTEIb-

HBIX PECYPCOB).



https://znanium.ru/catalog/document?id=363555
https://znanium.ru/catalog/document?id=367425
https://znanium.com/-Электронно-библиотечная
http://elibrary.ru/
http://www.rsl.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

4. KOHTPOJIb U ONEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O
ITPEAMETA

Pesynbrarsl 00yueHus

Kpurepuu onenku

DOopMBI U METOBI

OLCHKU
3HaTh: [lonrnora wu  kauyecTBO | Tekymuil KOHTPOJIb
* CMBICJI TIOHATHH: (pU3NYECKOE SBJICHHUE, TUIIOTE3a, | IPOACMOHCTPUPOBAHHBIX | — OLICHKA 34!
3aKOH, TE€OPHsl, BEIIECTBO, B3aMMOJECHCTBHUE, JJI€K- | 3HAHUM B XOJI€  KOH- | — BBIIOJIHEHHE
TPOMarHUTHOE 1oJie, BOJIHA, (JOTOH, aTOM, aTOMHOE | TPOJIs TIPAKTHYECKUX 3a-
AP0, MOHU3UPYIOIIUE U3ITYUEHUS; JAHHiT;

* cMbIC) (PU3UYECKHUX BEIHYUH: CKOPOCTh, YCKOpE-
— IUCbMEHHBIE
HUE, Macca, CWIa, UMIIyJbc, paboTa, MexaHuye-
CKas DHEPrus, BHYTPEHHsS DHEPrus, aOCONFOTHAs paboTsl o TeMam
TeMIlepaTrypa, CpelHAsd KUHETUYECKas dHEprus ya- (pasnenam);
CTHUII BEUIECTBA, KOJIUYECTBO TEIUIOTHI, JJIEMEHTAP- —CaMOCTOSITEJIbHY
HBII 3JIEKTPUYECKUI 3apsi; 10 paGoTy.
* CMBICT (PU3UYCCKUX 3aKOHOB KJIACCUYECKOW Me-
XaHUKHA, BCEMHPHOTO TATOTEHUS, COXPAHEHUS
[IpomexxyTouHnas
SHEPIrHM, UMIIYyJIbCAa U BJIEKTPUYECKOro 3apsja,
. aTrrecTamnus: JK3a-
TEPMOJMHAMUKH, JJICKTPOMAarHUTHOM WHIYKIIUH, MCH
dotodrpdekra;
* BKJIQJ] POCCHICKUX W 3apYOCIKHBIX YYCHBIX, OKa-
3aBIIMX HauOoJbllee BIUSHUE Ha Pa3BUTHE (U3H-
KH;
Ymers: [lonrnora wu  kauecTBO | Tekyumuil KOHTPOJIb

* IPOBOAUTH HAOJIOJICHNUS, TUIAHUPOBATH U BBINOJI-
HATh HKCHEPUMEHTHI, * BBLABUraTb TUIIOTE3bl U
CTPOHTH MOJIEIH,

* IPUMEHSThH MOJIy4YEHHbIE 3HAHUS MO (U3MKe IS
00BsICHEHUS pa3HOOOPA3HBIX (PU3NUECKUX SIBICHUN
U CBOMCTB BELIECTB;

* MPAKTHYECKH UCIOIB30BATh (PU3NIECKUE 3HAHMS;
* OLIEHUBATh JIOCTOBEPHOCTH €CTECTBEHHO-HAYYHON
uH(pOopMaLnu;

* HCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHUS U YMEHUS
JUISL pelIeHUs] MPAKTUYECKUX 3a]ad IMOBCEIHEBHOU
JKM3HH, oDOecrieueHus 0e30I1acHOCTH COOCTBEHHOM
KHU3HHU, PAOHAIBHOTO TPUPOAONOIH30BAHUS U
OXPaHbl OKPY’KaIOIIeH Cpebl.

* ONUCHIBATh M OOBSCHATH (PU3MUECKUE SIBICHUS H
CBOMCTBA TEJ: CBOWCTBA ra3oB, )KUJIKOCTEW U TBEP-
JBIX TEJ; AJIEKTPOMArHUTHYIO MHAYKIHIO, pacipo-
CTpaHEHHE DJIEKTPOMArHUTHBIX BOJH; BOJHOBBIE
CBOMCTBAa CBETA; M3JTy4YE€HUE M IOTJIOUICHHWE CBETa
aToMoM; GpoTorddeKT;

* OTJIMYATh TUIIOTE3bI OT HAYYHBIX TEOPHIA;

* JenaTh BBIBOJBI HA OCHOBE KCIIEPHUMEHTAIBHBIX
JTAHHBIX;

* MPUBOAMUTH TPHUMEPHI, IOKA3bIBAIOIIUE, YTO:
HaOJIOEHUST M SKCIIEPUMEHT SIBIISIOTCS OCHOBOM
JUTS BBIBMDKEHUSI THIIOTE€3 W TEOPHH, TTO3BOJISIOT
IPOBEPUTh MCTHHHOCTh TEOPETHUYECKUX BBIBOJIOB;

IPOJEMOHCTPUPOBAHHBIX
YyMEHHH B XOJ€  KOH-
TPOJIS

— OIICHKaA 3a:
— BBIIIOJIHCHUC

MPAKTHYECKUX 3a-
TaHWi;

— NIUCBMCHHBIC
paboThI IO TEMam

(paznenam);

—CaMOCTOSTEIIbHY
10 paboTy
IIpomexyrounas
aTTecTalus: DJK3a-
MEH




bu3nvecKas Teopus JaeT BO3MOKHOCTh OOBSICHATH
W3BECTHBIC SIBJICHUS MPHUPOABI M HAYYHBIE (AKTHI,
MPEJICKa3bIBATh €I11€ HEU3BECTHHIC SIBJICHUS;

* IPUBOJUTH MPUMEPHI MPAKTUUECKOTO HCIOJIb30-
BaHUs (U3MUYECKUX 3HAHMIA: 3aKOHOB MEXaHUKH,
TEPMOJMHAMUKHU U SJEKTPOJAMHAMUKH B SHEPreTH-
K€; pa3JIMYHbIX BUJIOB AJICKTPOMATHUTHBIX U3JTyYe-
HUW JJIS pa3BUTHA PAgUO U TEICKOMMYHUKAIIMMA,
KBAaHTOBOH (DM3WKU B CO3JaHUM SIICPHOUN DHEpre-
TUKHU, J1a3€POB;

* BOCIIPUHUMATH U Ha OCHOBE MOJIYYCHHBIX 3HAHUU
CaMOCTOSITENIFHO OLEHUBATh WH(POPMAIIHIO, COMEP-
)arnryrocs B coobmenusx CMU, UuaTepuere, Hayd-
HO-TIOMYJISIPHBIX CTAThsIX.

* MPUMEHATH MOJyYEHHBIC 3HAHHS MAJS PELICHUS
dbu3nUecKux 3a1a4;

* OIpENeNITh XapakTep (PU3NYECKOoro Impoiecca mo
rpaduky, Tabnuie, popmyne*; usmepars pan Gu-
3UYECKUX BEIIMYWH, MPEJCTABISAA PE3YJbTAaThl H3-
MEPEHHH C y4ETOM UX IOrPEIIHOCTEN.
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1. ITACIIOPT ®OHJIA OLIEHOYHbIX CPEJICTB

®donx oneHoYHBIX cpeactB (mamee POC) npemHasHadeH ISl KOHTPOJISA M OLIEHKH 00pa30BaTeIbHBIX
JMIOCTKEHUH 00yJarouXcs, OCBOMBIIUX Iporpammy npenmeta b/l.10 ®usnka ocHOBHON mpodeccrnoHalb-
HOW 00pa3oBaTeNbHON MPOTrpaMMbl MOATOTOBKH CIELIMAIMCTOB CpPEeJHEro 3BeHa B cooTBeTcTBUH ¢ PI'OC
CIIO no cnemuansHocTH 40.02.04 KOpucnpyneHIus B 4acTH OBJaJICHUS YCBOCHHBIX 3HAHHMA, CHOPMHUPO-
BaHHOCTH OOIIMX KOMITETEHIINHA U 00ECTIEUNBAIOIINX MX YMEHUH.

®OC npexacraisier co00H KOMIUIEKT 33JaHUN TSI IPOBEACHUS TEKYIIETO0 KOHTPOJIS yCIIeBaeMOCTH
U IPOMEKyTO4HOH arrecTanuu no npeamery bJ1.10 dusuka no cnennansHoctu 40.02.04 FOpucnpynenus.

®OC BKITIOYaET KOHTPOJIFHBIE MaTepHANIBl U PEKOMEHIANNA JJI TIPOBEACHUS MTPOMEKYTOYHON aT-
Tectanuu B hopme nudhepeHIPOBAaHHOTO 3a9eTa.

HanmeHnoBaHne OIIEHOYHOTO CpeacTna

KonTponupyemsie
TEMBI [IpeIMeTa

TEeKYIIUH
KOHTPOJIb

KOHTPOJIb CAaMOCTOSI-
TENbHON PabOTHI

PA3JIEJI 1. Tema 1.1 ®usuka u METOABI HAYYHOTO TO-
3HaHUS

Pa3nen 2. Mexanuka.
Tema 2.1. Kunemaruka

YCTHBIH 01IpOC,

Tema 2. 2 Jluramuka.

YCTHBIH OIIPOC,

Tema 2.3. 3ak0HBI COXpaHEHHS B MEXAHUKE

YCTHBIH OMpoc, Te-

CTUPOBaHUE
PA3JIEJT 3. MonekynsipHas pu3uKa ¥ TEPMOIWHAMKKA. | YCTHBIM OMpoOC, Te-
Tema 3.1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUH. CTUPOBAHUE ]
Tema 3.2. OCHOBBI TEPMOJAUHAMUKHY. YCTHBIH omnpoc, Te-
CTHpPOBaHHE i

Tema 3. ArperaTHbsle cocTOsTHUS BenlecTBa. Pa3oBbie
MIEPEXOBI.

IIpakTrHueckas pa-
bora

IToaroroBka B mpax-
TUYECKOM paboTe

Paznen 4. DnexTpoanHamMuKa.
Tema 4.1. DnexTpocTaTuka.

YCTHBIH OIIPOC, Te-
CTHPOBaHUE

Tema 4.2. TTocTostHHBIN 2NIEKTPUYECKU TOK. TOKHM B pa3-
JIMYHBIX Cpe€aax.

YCTHBIH 0mpoc,
MpaKTHUYeCcKas pa-

[MoaroroBka x mpak-
THYEeCcKOU pabore

6ota
Tema 3. MaruutHoe mnose. DJIeKTpOMarHuTHast HHAYK- YCTHBIH ompoc,
UL, TECTHPOBAHUE

PA3JIEJIL 5. KoneGanwst ¥ BOJTHBI.
Tema 5.1. MexaHn4ecKue W 3JICKTpOMarHuTHBIE Kojieba-

YCTHBIH OIIPOC,

TECTUPOBaHUE

HHS.

Tema 5.2. MexaHudeckue U 2J€KTPOMAarHUTHBIE BOJIHBL. TECTUPOBAHUE -
Tema 5.3. Onruxka. TECTUPOBAHUE -

Paznen 6 Tema 6.1 OcHOBBI cCrieIMANBHON TEOPUU OTHO-
CHUTEINHLHOCTH.

[TucemenHbIN ompoc

Paznen 7. KpanToBas gusuka.
Tema 7.1. D1eMeHTHI KBAHTOBOI ONTHUKHU

YCTHBIN OTIpOC,

Tema 7.2. CtpoeHue aToma.

YCTHBIH OIIpOC,

Tema 7.3. ATOMHOE s171pO.

YCTHBIH OIIpOC,

Paznen 8. DneMeHTHI aCTPOHOMUU U aCTPO(H3HUKH.

ITpakTudeckas pa-
0oTa, JOKJIa C
npe3eHTauuen

[HoxroroBka K j0Kna-
Ty, TPAaKTHUECKOM
pabore

2. KOHTPOJIbHO-OIEHOYHBLIE CPEACTBA AJIX1 BXOJIHOI'O KOHTPOJISI ObYYAIO-




IMEI'OCA

He npenycmorpeH.

3. KOHTPOJIbHO-OLIEHOUYHBIE CPEJICTBA JIJIAA TEKYIIET'O KOHTPOJIA OBYYAIO-
IETOCA
(0 BH1aM KOHTPOJIS)
3.1 YcrHslii onpoc
Tekymmii KOHTPOJIb MPOBOAUTCS B (POpME YCTHOTO OIIpOca BO BpeMsl POBEICHHS
MIPAKTUYECKOTO 3aHATHUS C IIeJIBbI0 OIICHKU 3HAHUH, YMEHHI 110 TeMe.

PA3JIEJI 1. Tema 1.1 ®uznka u METOABI HAYIHOTO TTO3HAHUS
Pasgen 2. Mexanunka.
Tema 2.1. Kunemartnka
[lepedyeHp BOMIPOCOB ISl YCTHOTO OIpoca
1. Yro Ha3pIBaeTCs NEpEMELIEHUEM TOUKH?
2. Yrto Ha3pIBa€TCS MTHOBEHHOH CKOPOCTHIO?
3. Yto Ha3BIBaeTCA yCKOpPEHUEM?
4. B xakoM ciiydae yCKOpeHHUE TeJla CUUTAETCS MOCTOSHHBIM ?
5. Touka JABMXKETCs paBHOMEPHO MO OKpYy»HOCTHU. [locTosiHHA 1T ee CKOpOCTh?

Tema 2. 2 lunamuxka.

[lepedyeHp BOMIPOCOB ISl YCTHOTO OIpoca
1. Kakas cucreMa Ha3pIBaeTCsl MHEPLUAIBHOMN?
2. Kak cknanpIBaroTCsi CUIIBL, JEHCTBYIOLIME HA TEI0?
3. IIpu xakux yClOBHSAX MaTepuabHas TOUKA JBUKETCS pABHOMEPHO U NpsiMoauHeHo? 4. CripaBeasiuB 11 BTOPOH
3akoH HpIOTOHA 1T IPOU3BOIBHOTO TEJA MK TOJIBKO TSI MATEpUATLHON TOUKH?

5. Jlomane TAHET Tesery, a Tejera ACUCTBYET Ha JIOIIAJb C TAKOW K€ MO0 MOAYJIO CUJIOW, HalpaBJCHHOH B
MIPOTUBOTIONOXKHYIO CTOpOoHY. [TodueMy ke Joniaas Be3eT Tesery, a He Ha000poT?

Tema 2.3. 3aKOHBI COXpaHEHHUS B MEXaHUKE
[TepeueHb BOMPOCOB ISt YCTHOTO OMpoca
. Kak onpenensiercss ummnysnbc tena?
. Chopmynupyiite 3aKOH COXpaHCHHS UMITYJIbCA.
. Chopmynupyiite 3aKOH COXpaHEHUS IHSPTUH.
. B Kakux ciy4yasx MeXaHW4ecKasi SHeprHsl CHCTEMBI OCTASTCsl HEN3MEHHOM?
. [ToueMy cuia TpeHHUs OKa3bIBACTCS HEKOHCEPBATUBHOM?

Nk W =

PA3JIEJT 3. MonekymspHas ¢pu3uKa U TEPMOIHMHAMHUKA.
Tema 3.1. OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON TEOPHH.
Ilepeuens BOIPOCOB Il YCTHOTO OMpoca
. CKOJIBKO MOJIEKYT B IBYX MOJISIX BOJBI?
. I'a3 cioco0en k HeorpaHuyeHHOMY pacuupenunto? [Touemy cymecTByer armocdepa 3emnn?
. 3anmmmte ocHoBHOE ypaBHeHne MKT.
. 3anmmute ypaBHeHHe MeneneeBa-Kianeipona.
. Ilouemy ra3oBas mocTosiHHasl R Ha3bIBae€TCS yHUBEpPCAIbHAS?

DA W =

Tema 3.2. OCHOBBI TEPMOJMHAMUKH.
[lepedenp BOpoCOB JUIsl yCTHOTO OIpoca
. Kak ¢opmynupyercst nmepBblii 3aKOH TEPMOIHHAMUKHU?
. 3anmuImTe MepBhIif 3aK0H TEPMOIMHAMUKH K Pa3IMYHBIM U30IPOIIECCAM.
. [IpuBeauTe nmpumMephl aquabaTHRIX MPOLIECCOB.
. ChopMynupyiTe BTOPOH 3aKOH TEPMOJMHAMHKH.
. Uemy paBHO MakCUMaJIbHOE 3HAYCHHE KOA(D(DUITUEHTA MTOJIE3HOTO JSHCTBYSI TEMJIOBOTO ABUTATENS?

[ O R S

Paznen 4. DnekTpoarHaMuUKa.
Tema 4.1. DnekTpocTaTuka.
Ilepedenb BOpoCOB Jiisl yCTHOTO OIpoca
1. ChopmynupyiiTe 3aKOH COXPAHCHHUS ICKTPUICCKOTO 3apsiaa’?



. B uém cxo/1cTBO 1 pasnuune 3aKOHOB BCEMHUPHOTO TATOTCHHS U 3akoHa KyioHa?
. Uto Ha3BIBaeTCA HANPSKEHHOCTHIO SJIEKTPUIECKOTO OIS ?

. Jaiite onpenenenue noTeHIUana.

. UeMy paBHBI HANIPSHKEHHOCTH M MOTEHITHAI TTOJISI TOYEYHOTO 3apsaa’?

W AW

Tema 4.2. [TocToSTHHBIHN 2MEKTpUIECKUi TOK. TOKH B Pa3IMIHBIX Cpelax.
IIepedeHb BOIPOCOB JUIsl YCTHOTO OIIpOca

. Uro Ha3pIBaeTCs cuioil Toka?

. Chopmynupyiite 3axon JIxoyns-JleHa.

. UTo Ha3bIBAIOT 3JIEKTPOABHUKYIIEH CUIION?

. Chopmynupyiite 3akon OMa Juts OJHOHN LIETH.

. Cchopmynupyiite 3aKoH 3ekTposuza Dapases.

O O R S

Tema 3. MarautHoe T0JIe. DIEKTPOMArHUTHAS HHITYKIIHS.
Ilepeuens BOMPOCOB I YCTHOTO OMpoca
. UeMy paBeH MOy BEKTOpa CHIIBI AMmiepa?
. CthopmynmpyiiTe IpaBmiIo ISl ONPECIICHHS HAIIPaBJICHUS CHIIBI AMIepa.
. Uemy paBeH Monyib cuibl JlopeHna?
. [louemy cuna JlopeHIia MeHsI€T HalpaBJIeHNUE CKOPOCTH, HO HE MEHSIET €€ MOJTyJIb?
. B xakux enquHMIIAX BBIpa)kaeTcsi MarHUTHAS UHITKITHS?
. Uto Ha3pIBaeTCSI MATHUTHBIM IIOTOKOM?
. Kak ¢popmynupyercst 3aK0H JI€KTPOMarHMTHON MHAYKIHUU?
. [Touemy B 3aKOHE 3JIEKTPOMArHUTHON MHYKIIMK CTOUT 3HAK «MUHYC»?
. Uto Ha3pIBaeTCs CaMOMHIYKIUEN?
0. Yemy paBna DJ1C camouHIyKIuun?

— O 00 1N LB W —

PA3JIEJI 5. Konebanus 1 BOJIHBL
Tema 5.1. MexaHudeckue 1 3JCKTPOMarHUTHBIC KOJICOaHU.
[lepedyeHp BOIPOCOB ISl YCTHOTO OIpoca
. Kakue xonebanus Ha3bIBarOTCS CBOOOTHBIMU?
. Kakue koneGaHust Ha3bIBalOTCS BBIHYK/ICHHBIMU?
. Kaxue xonebanus Ha3pIBaIOTCA TAPMOHHYECKUMU?
. Kak cBsi3ana nukimudeckas yactora KonedaHuil ¢ mepuogom?
. [lepuon xonebaHmit MaTEMaTUIECKOTO U IPYKHHHOTO MasiTHUKOB.
. B uém cocrout paznuune Mex 1y CBOOOTHBIMU U BBIHYKJICHHBIMH 3JIEKTPOMAarHUTHBIMH KoJieOaHusMu?
. Moxere I BBl M3TOTOBUTH KOJI€OATEIbHBIN KOHTYP?
. 3armucatb Gpopmyry TomcoHa.
. UeMy paBHa SHEprust KOHTYpa B IPOU3BOIBHBII MOMEHT BPEMCHHU.

O 01N DN W —

Tema 5.3. OnTuka.
INepeueHpb BOMPOCOB LISt YCTHOTO OMpoca
. Kakoii ¢pu3udeckuii cMbIC mokasarels npeaoMiIeHus?
. CchopmynupoBaTh 3aKOH OTPaKEHHSI.
. ChopmymupoBath 3aKOH MPEIOMIICHUS.
. [IpuBenuTe mpuMeps! HAOTIOACHUS MTOJTHOTO BHYTPEHHETO OTPaXKECHHUS.
. UeMy paBeH IpelebHbIN yroJl IOJHOTO BHYTPEHHErO OTPAXKEHUsI HAa TPAHULIE alIMa3-BO3/YX.

[ O R S R

Paznen 7. KBanroBas ¢usnka.
Tema 7.1. DneMeHTBI KBaHTOBOM ONTUKU
[lepeuens BOIIPOCOB ISt YCTHOTO ONpoca
. CthopmynupyiiTe OCHOBHBIE 3aKOHBI (hOoTOIh(EKTA.
. 3anmmure ypaBHeHHe DitHmTeiHa 11 hoTodddekTa.
. Uro Takoe kpacHas rpanuna Gorosaddexra.
. DHeprus ¥ UMITyNbC (HOTOHA.
. YTo nmoHMMaeTCs MO CIIOBAMHU KOPIYCKYJISIPHO-BOJIHOBOM Jyain3m?

[ O R S

Tema 7.2. CtpoeHue aToMma.
[lepedyeHs BOIPOCOB ISt YCTHOTO OIIpoca
Mopenu aToMOB.
. Ilouemy maneTapHast MOJIeNIb aTOMa HE COTJIACYETCsI C 3aKOHAMU KJIacCH4ecKoi (puznkn?
. Chopmynupyiite noctynarsl bopa.
. Kakoe m3ny4yenue HaOmoaaercs npy rnepexoax J1eKTPOHA B aTOME BOJIOPO/1a HA HU3IINI YHEPreTHYECKU yPOBECHb.

AW N —



Tema 7.3. ATOMHOE S71pO.

Ilepeuens BOMPOCOB I YCTHOTO OMpoca
1. KakoBHI TI1aBHBIE 0COOCHHOCTH SAICPHBIX CHI?
2. Yto Ha3BIBAIOT SHEPTHEH CBS3M smpa’?
3. Hammcats cxeMy anb(da-pacmana.
4. Hanmcats cxemy OeTa-pacrmaza.

Kputepun onieHKH YCTHOTO ompoca:

- «OTIUYHOY» BBICTABISCTCSA OOYYAIOUIEMYCs, SCIIU OH TIyOOKO M MPOYHO YCBOMJI NMPOTPAMMHEIN MaTepual,
HCYEPIBIBAIOLIE, MOCIEI0BATEIbHO, YETKO M JIOTUYECKH CTPOMHO €ro M3JIaraeT, yMEET TECHO YBS3bIBaTb TEOPHUIO C
MPaKTUKOM, CBOOOHO CIPABISACTCS C 33JauaMHK, BOIPOCAMH U JPYTUMU BHUIaMH IMPUMCHEHUS 3HAHUM, IPUUYEM HE 3a-
TPYAHSETCS] C OTBETOM IPU BUIOU3MEHEHHHU 3a/IaHUil, HCIIONB3YET B OTBETE MaTepUall pa3HOOOPa3HBIX JIUTEPATYPHBIX
HCTOYHHKOB;

- «XOPOIIOY» BBICTABIIETCA 00yUaIOMIEeMyCs, €CITH: OH TBEP/IO 3HAECT MaTepHal, TPaMOTHO U II0 CYIIECTBY M3Ia-
TaeT €ro, He JOIYCKAEeT CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IMPABUIBHO MPUMEHSET TEOPETUUECKUE T1O-
JIOXKCHHUS TIPU PEUIICHUH MPAaKTUIECKUX BOMPOCOB U 33/1ad, BIaieeT HeOOXOAMMBIMYA HABBIKAMHU U IIPHEMaMHU UX BBITIOJI-
HCHUS,

- «yIIOBIICTBOPHUTEIHHOY» BBHICTABISCTCA 00YJAIOMIEMYCs, €CIIH: OH UMEET 3HAHUS TOJILKO OCHOBHOTO MaTepHa-
J1a, HO HE YCBOWII €T0 JICTaJICH, TOMyCKaeT HETOYHOCTH, HEJJOCTATOYHO MPABHIbHBIC (POPMYIUPOBKU, HAPYIIICHHUS JIOT U-
YECKOW MOCJIE0BATEIbHOCTH B M3JI0KEHUU MPOrPaMMHOr0 MaTepuasia, UCHbITHIBAECT 3aTPYAHEHUS NPHU BBINOJHEHUH
MPaKTUYECKUX 3aJaHUi;

- HEYIOBJICTBOPHUTECIBHO» BBICTABIIACTCS OOydarolIeMycCs, €CIIH: OH HE 3HAeT 3HAYUTEIbHON YacTh Mpo-
rPaMMHOI'0 MaTepualia, JOMyCKAaeT CYIICCTBCHHbIC ONIMOKH, HEYBEPEHHO, HECBA3HO M3JIaracT €ro, ¢ OOJIBIIMMHU 3a-
TPYAHEHUSIMH BBIIIOJIHAET IPAKTUYECKUE 3aJaHUsL.

3.2 CamocrosiTenbHas padbora
Pasznen 2. MexaHuka.
Tema 2.1. Kunematnka
Tumnogoii BapuaHT
1. Hcmonp3yst rpaduk 3aBUCUMOCTH CKOPOCTH TeJia OT BPEMEHH, HAHTH HaYaJbHYI0 CKOPOCTh, YCKOPEHHUE. 3aru-
caTh ypaBHCHHE CKOPOCTH

v,mic 125

10

75

5

2,5

0 1 2 3 4 ‘5
tc
2.Teno OpoIIeHO BEPTUKAIBHO BBEPX CO CKOpocThio 10 M/c. UeMy paBHO Bpems mojiera Tea?
2
3. Tesno IBWXETCSI PABHOMEPHO 10 OKPY)KHOCTH pamuycom 40 M ¢ yckopernuem 10 m/c”. Onpenenure nepro
BpAIlCHHUS, JINHCHHYIO U YIIIOBYIO CKOPOCTH TeJa.

Tema 2. 2 lunamuka.
Tumnogoii BapuaHT

1. Ha pucynke npezcrasiex rpadyk 3aBHCUMOCTH CHJIBI YIIPYTOCTH NPYXHu- | Ha

HBI OT BEJINYMHEI ee Jiepopmannu. JKecTKOCTh 3TOH NPy>KUHBI paBHA Y2 R

2. Tenexky Maccoit 15 kr tonkator ¢ cunoit 45 H. Uemy paBHO yckopeHue 20 i E/:/E

TEJNIeXKH, eciii koaddurment tpenus 0,2. 10 i . E i
AN

Kputepnu onenku: 0 00501 01502 A; "

Orenka "5" craBurcsi, ecii paboTa BbINOJHEHa paboTy 6e3 omuboK U HeJ0- T T >

YEeTOB

Ornenka "4" craButcs, ecnu paboTa BBITIOJHEHA TOJTHOCTRIO, HO B Hel He Oojiee OJHON HerpyOoi OIMMOKH U OJHOTO
HeZ04eTa Wik He OoJiee IByX HeZl0ueToB. BepHo BbIMONHEHO 75% paOOTHI.

Omenka "3" craBuTCS, €CIIU MPABUIBHO BBINOJHEHO HE MEHEE MOJIOBHHBI paObOTHI WM JIOMYIIEHO: He OoJiee IBYX Tpy-
ObIX OmMOOK; UM He Oosiee oHOW TPyOOIl M OHON HeTpyOOi OMMOKK W OJTHOTO HEAOYETa; WM He 0oJiee IBYX-Tpex
HETrpyOBbIX OMIHOOK.

Omenka "2" craBHUTCS, €CIM JOMYIIEHO YUCIIO OMIMOOK M HEIOYETOB MPEBOCXOISIIEE HOPMY, IPU KOTOPOIl MOXKET OBITh
BBICTABJICHA OTMETKa «3».



3.3 TectupoBanue

Tema 2.3. 3aKoHBI COXpaHEeHHsI B MEXaHHKe
TunoBoii BapuaHT TecTa
Bapmant 1
B omseme yraxweu 6yrey npasiimeHos0 OMEET.

PaIHGECcKAA BEIHYHHA, pPABHAH NMPOATEETEH HH CHIL HA BEMS AedcTeEa 310l CRILI

HAZBIEAETCA:

a) HMITYIES SHIED

D) KHHETHYECKAS SHEDTHE

E) HMITVTIEC T&Ta

r) MOTeHIHATEHAA SHEPTHA

2. B owmseme yraxcu Gyre)y NPasLTEBHGZ0 ORISETNA.

dmmmeckan BeTHAHHA, PARHANT TPONIBATEHHIG MICCE TETA HA VOKOPEHRE
CRODOIHOD MAleHHA H Ha paccToAdEe b 0T Teaa 40 NeBepyaocTH Jeain
HAIRIBAETCH:

) KHHe THISCRAA FHEPTHA

o) EvmyasC Texa

B) MOTEHINATEHAR SHeprHT

) HMITVIIRC CHITED

2 B omeeme yraxcu Syra)y MpasLTEHGZ0 ORSETA

Duzaaeckan BETHUHES, PABHAA NOI0BHEE NPORIBETCHAA MACCH TEAA HA KBAIPAT
£70 MrHOBEHEOE CROPOCTH HAILIBASTCHD

4) OTeRNEATERAT SHePTHE

0) HMITYIBC CRIRL

B} mAITyIRC ToTa

I} KHHeTHYeCKAA YHEPTHA

4. Hafidume coomesMcmalls, VEANCIONE BYREy HPASILTEHAZD omeema (Ranpunep: 1-a-E)

PrEpecEas BeTHTDIHA E mErTa BeMepeERT CMozHaTeHES
Crma a) srtwic A F
Cropocts 8) H*u B} E
FHepTHE E) me B)p
Humynnse 1en rl wEr*c [} m
Macca I) Er v

e} H E) v

5 Ofsedu omeem odas AN sHeMs. (EcTu MM COSTACER © PINSEPHCICHNEN — § ATAHKE
OMMEEHIOE O0EEE I KPVHCKAM wddk, d SOl HE COZTTOEH — obeed wHEM. )
1. Tlpsr veeTAT=RHE MaCCH TENA B 3 pRia KHESTHYSCEAS SHEPTHY TETL YMeHEIIAETCR B 5
pasa;
2. Ilps vaeHpmeHn CEOPOCTH TSIA B 2 pasa HMITVWIEC TEIa VECIHMHEACTCE B 2 pasa;
3. IMpst veeTresEHS MRCCH TENA E 3 pRia DOTSHIHATENAS IHAPTHE TENA VESTHIHEACTCS &
3 paza;
4. [lpn vESTTIoHHE CEOPOCTH TETA B 3 pats KRHETHIECKAE SHEPTHA Tala VESTHIHERETCS
B 9 paz;
5. Ilps yaesemernt cHOpOCTH TeTa B 2 pasa KHHCTHYCCKAS JHCPIHL TeIa YMOHENACTCE
& 2 paza;
6. Ilps vEETHEYSHHE CEOPOCTH TETA B 2 pata MUITVIRS Tels YRETHSHEISTCH B 2 pasa;



6. B omseme yraxcu GyKEy MPOSLLTBHOZ0 CHIGE L

Tenn maccoli m noIRATO Hal DOBEPXAGCTHID 3evan B BaeoTy h. Kakosa
ODOTEHUHANBHAH HePDIHA '.I'B.'I:i?

a)mg

§)mo’ 2

) mgh

) mo

7. B omseme yraxci GVKEY MPTSLTEHOID OMEE L
Yemy papse HIMEHEHES HMOYALLE CHILL, ©CIH ¥ Teld MAacced 1 KI CKopocTs BIMeHRIach
ma 6 ale?
a) 3 ET*Me
0] & er*a'c
e) 12 sr* e
r) 36 xr*a'c
B amseme yearcn GyRey HPASITBHOSD ORISR
Kakoe ma EH'_[]HH{BHII“ CONTEETCTRYVET JAKOHY COXPAHeHRH HMIOYILCA ILTA CIY9an
B3aRMOTeHCTRERE JBVY Tea?
a) mv®/2 + mgh=mv |
Slmy vy Mmooty S m sy T .

B} mo’/2+mgh = const_
B+ EP = Eg- Ep, rae (i U - BEXTOpEL)

B omseme VR 5.}'1:'3"}' HEpQ@ILTEHOSE (RS,

10

Jea apa MacCasid m 0 2 ARHEYTCH O CROPOCTAME, PARHLMA COOTRETCTRAHED e w
v. lleppnifi map ABEKETCA 23 BTOPLIM H, 10T HAB, OPpUINIAeT K Hemy. Kakos
CYMAMAPHEI MY TR MAPGE T0CTE VIapa.

ay

o) mu

£l 4 mo

T 2 mo

AONUIHLE EMECIO MHOZOMOUNA [§ ATEHKES OISO HEAOCMAKILES CT060 WIN &T084), KOMOpuIe
CONTEERCIEN IO DM AN OHENENTEN Lk,

11.

Ecan a8a mas HECKOTMED TET BIAIMMOICHCTEVIOT ... TO }TH TEI0 aipnn‘m IAMEHYTY IO
CHCTEMY.

Perun zadauy. Peuienne ranuiin 8 STaHKE OMESTOSE.

Teao maccos 3 xr, ceoboxsc nagaet © spicote J M. Hadms poresnnansayic n memersreckys
IHAPIHE TETA HA PACCTOAHAH 2 M 0T IOBSINECCTHE 2631’

Kiroum:
la 18 ir
4 3 -8
I- ma wHem
l-e- A J- 1A pem 7=
2-g-E 3- da  mer
3-0-b 4- e HeT 58
4-a-B 5« g mem g
5-0-T - dg  mHeT
10 ... ToapkD MEEIY CODOH...
11.
Hano: Pemenne:
m=3xr E=EI+EP;E=|J:|EH_ Ep=|:|:|;_ﬂ1;
H=3m E~E-E;
=3 _ - _ .
H Ep =60 K, Ep=90Ix
Ep.Ep-T Oneer: Eq = 60 Te, B, =90 Is




PA3JIEJ 3. MoJgekyJsipHasi uznka 4 TepMOAMHAMHKA.
Tema 3.1. OcHOBBI MOJIEKY/JISAPHO-KHHETHYECKOI TEOPUH.
TunoBoii BapuaHT TecTa
1. VYcraHOBUTE COOTBETCTBHE MEXIy (DM3MIECKHMMHU BeMWIWHAMH W Qopmyrnamu. K Kaxmoil mo3umuu JieBoro
cToJI0Ia MoAOepUTEe COOTBETCTBYIOIIYIO TO3UIIMIO IPABOTO W 3alUIINTE BHIOpaHHBIC MUGPHI B TaONUIy MO
COOTBETCTBYIOIIUMH OYKBaMH.

Ou3n4ecKue BEINIUHbI DopMyibl
A) TIITOTHOCTH BelIecTBa 1) %
B) Macca monexysl 2) %
M
B) KonmuecTBo BemecTBa 3) e
A
N
4) v
5)VNy

2. Tena A HaxomuTcs B TEIUIOBOM paBHOBecHH ¢ TesioM C, a Teno B He HaXOIUTCS B TEIIOBOM PABHOBECHH C
tenom C. HaiinuTe BepHOE yTBEpKICHHE

1) Temnepatypsl Ten A 1 B onnHaKOBEI

2) Temmnepatypsl Ten1 A, B u C oquHaKOBEI

3) Tena A u B HaxonuTCs B TEIJIOBOM PaBHOBECHH

4) Temnepatypsl Tel1 A 1 B He 0TMHAKOBEI

3. Kakoit TennoBoil mporecc U3MEHEHHUsI COCTOSHUS Ta3a MOCTOSHHON MacChl MPOUCXOAUT IPU MOCTOSHHOM
o0beme?

1) U3006apueiii  2) U3oxopusiit  3) M3otepmuueckuii 4) AnuadaTHblit

4. Kakoii m3 rpadukoB, n300pakeHHBIX HA PHCYHKE, COOTBETCTBYET

mpoIieccy, IPOBEICHHOMY IIPH IIOCTOSTHHON TeMIiepaType ra3a? £ klla g
A 2)b 3)B Hr
5. Eaununa uaMepenust 1aBiaeHus 2
) Jdx 2)ITa 3)H 4)K
1
6. 3HaucHHe aGCOTIOTHON TeMIepaTypsl, coseryomee 27 °C
1) -127K 2)300K 3)27K 4)-300K

7. Ilpu ymMeHblIEHUU TeMIIEpaTyphl JaBICHHUE ra3a 0
1) VYBenmuuBaercs 2) ymeHblIaercs 3) He u3MeHseTca 4) yBeIudyuBa-

eTcsl, 3aTeM YMEHBINACTCS

8. AOcosoTHas TemrepaTtypa rasa yBeJndwiach B 2 pasa. CpeaHsisi KWHETHUECKask SHEPTUS MOCTYNATeIbHOTO
JIBYDKEHUS] MOJIEKYIT

1) yBemmamiace B 2 pasa 2) yMEHBIIIIACH B 2 pa3a

3) yBenmumnach B 4 pasza 4) yMeHBIIMIACH B 4 pa3a

9. OmpenennTe YHUCIIO MOJIEKYJI B 2 MOJIb KHCJIOPOAA K YUCITY MOJIEKYIT , COJIEpXKAIINXCS B 2 MOJIb BOJIOPO/A.

1 12 3)8 4) 16

10 Kakoe kosinuecTBo BemiecTBa cojepxutcs B 10 r Bogopona? MonsipHas macca Bojgopoaa 0,002 kr/mosb.

OTtBeT

Krmoun: 1)2312)43)24)35)26)27)28)1 9)1 10) 0,5

Tema 3.2. OcHOBBI TePMOJHHAMMKH.
TunoBoii BapuaHT TecTa
BoiGepuTe 01MH NPaBUILHBIN 0TBET
1. Cpeny npuBeIeHHBIX HIDKE (POPMYJT HAWIHUTE Ty, IO KOTOPOH BBIYMCIISETCS MakcuManbHoe 3Hadenue KI1/]
TEIUIOBOTO JABUIraTesl.

77:

A

)

noJues

3ampay

2)

()

3)
_ Q1 _Qz
LG}

2.B TEPpMETUYIHO 3aKPBITOM COCYAC€ HAXOAUTCH O,HHOEITOMHHﬁ I/I)_IeaJ'ILHHﬁ ra3. Kak m3meHuTcs BHYTPCHHAA

SHEPTHs Ta3a IpHU MOHIDKEHIH €r0 TeMIepaTyphl?
YBEIMUYUTCS WA YMEHBIINTCS B 3aBUCUMOCTH OT JaBJICHUSI ra3a B COCYAE

1)
2)

YMEHBIIUTCA IIPU JIFOOBIX YCIOBHUAX

YBCJIUYUTCA IIpU JIIOOBIX YCJIO0BUAX




3)
HC U3MCHUTCA

4)
3 Kakoii TerroBoii mporecc N3MEeHEHHsI COCTOSIHUS Ta3a MPOUCXOANT Oe3 TertoooMeHa ?
1) N300apHsrii 2) Nzoxopuerii  3) Uzotepmudeckmii  4) AnmaOaTHBIH.
3anumure popmyJry H oTBET
v 4. I'a3 mocneaoBaTenbHO Mepenien u3 cocTosiHus 1 B 2, a 3aTeM B COCTOSIHUSA 3
2 3 n 4. Ha kakoM y4acTke paboTa raza paBHa HYIIIO Ortser:
5. Haxopsice B NUIMHAPE IBUTATENs, T'a3 MOJYYMI OT HAarpeBaTessl KOJIUYeCTBO
tertoTsl 40 kJIx, MpU 3TOM ero BHyTpeHHsI 3Heprus ysenuumiachk Ha 13 k/Dx. Kakyro
1 4 paborty coBepumi raz?  OtBer: KJIx
Th 6. Ha Tp — nnarpamme mokasaH IpOIECC M3MEHEHUS] COCTOHUS HJICabHOTO Ta-

| 3a HEM3MEHHOH Macchl. ['a3 coBepmmn padory, pasayto 30 x/[x. Uemy paBHO Kommde-
: CTBO TEIUIOTHI, ToTydeHHoe razoM ?  OTBeT: k/Ix
PR 7. Temwnosast mamuHa ¢ KITJ 20% 3a umkn coepmiaet padoty 15 kJlx. Yemy
< PaBHO KOJIMYECTBO TEIUIOTHI IIEPEIaHHOE XOMOAUIbHUKY?  OTBeT: k/Ix

8. UeMy paBHO M3MEHEHHE BHYTPEHHEH 3HEPTHU OJHOTO MOJIS MICATBHOTO O
HOQTOMHOTO rasa, €cJid TemIeparypa rasa yeenauuuiachk Ha 10 K?  Ortser: JIx.

=1

Kmoun: 1)4 2)2 3)4 4) 23 5) 387 6) 30 7) 60 8) 124,65

Pa3neun 4. DjeKTpoaAMHAMUKA.
Tema 4.1. DulekTpocTraTuka.
TunoBoii BapuaHT TecTa
1. YcTaHoBHTE COOTBETCTBUE MEKAY (HHU3NICCKOI BEIHIMHOMN U ee equHnIei m3MeHeHns. K kaxmaomy Bompo-
Cy BBIOCpHUTE U3 MPEUI0KEHHOTO CIIMCKA OIMH NPaBIIIGHBIA OTBET

dusnyecKas BETUYHHA Ennnuia namepenus
A) moTeHIMaI 1) Ix 2)Kn

B) Hampspx€HHOCTD 3) B 4)B/m

B) pabora 55H 6)m

I') 3apsn

2. Ilpu anexTpu3auy Tena Noayqaror ...
1) paBHBIE 3apsAIBI 10 MOAYIIO U 3HAKY
2) paBHBIE 3apAIBI 10 MOAYIIO U IIPOTHUBOTIONIOKEHHBIE [0 3HAKY
3) pasHbIe 3apsbl IO MOAYJIO U MPOTUBOTIOIOKEHHBIE TI0 3HAKY
3. Kamust ¢ anexTpudeckuM 3apsjaoM +2q coeTMHIIACh ¢ Ipyroi Kamiel, odnagatomieit 3apsgom —2q. O6pazo-
BaBIIAsACS KaIuIi UMEET 3apay ...
1)-2q 2)—q 3)0 4)+q 5) +2q
4.Tpu Tenma ob6mamaroT 3apsaamMu. Kakue u3 HUX IPUTITHBAIOTCS MEXITy cOO0H?
1) tompko 2 3,2 m 1 |
2)tompko 3 u 2,3 m 1 2
3H3ul,3u2,2ul @ @
4) HU OfIHA TTapa TeJN He MPUTATHBAIOTCS APYT K OPYyTy 3
S)Tompko 1 u2,1u3
5 .Ha xakoMm pHuCyHKe IpaBHJIbHO M300paXkeHa KapTHUHA JIMHUIN HAIPSKESHHOCTH
AIIEKTPOCTATHYECKOTO MOJIS TOYEYHOTO OTPHUIIATEILHOTO 3apsiia

X K@ (

6.Uto Takoe koHaeHcatop? 1) YcTpoicTBO, Mpeobpasyroiiee IepeMeHHOe HAMPSKEHNE U TOK

2)Y cTpOHCTBO, MTO3BOJISIONIECE PETYINPOBATh CHITY TOKA.

3) YcTpo#cTBO, IO3BOISIONIEE HAKATUIUBATD JICKTPUICCKUE 3aPSIIbI

4) YcrpoicTBo, Mpeodpasytoliee JIo0ble BHIIBI SHEPTUH B IIEKTPUIECKYIO YHEPTHUIO

7. CI/U'IBI DJICKTPOCTAaTUYCCKOTO B3aI/IMO}IeI>'ICTBH${ MEXKIY ABYMSA TOUCUYHBIMU 3apsSKCHHBIMU TEJIaMU PaBHBI 110
moaymo 80 MH. KakuM ctaHeT MOIylib 3THX CHJ, €CJIM PAacCTOSIHUE MEXKAY TelaMH YBEJIUYMTh B 2 paza? 3anuuure
OTBET

8. Kak u3MeHHUTCS 3JEKTPOEMKOCTh TUIOCKOTO KOHICHCATOPA IPU YBEJIIMYCHUU PACCTOSIHUS MEXY IUIACTHHA-
MU B 3 pa3a ¥ OTHOBPEMCHHOM yBEIHUYCHHH B 3 pa3a IUIOINAAH ero IUIACTHH. 3alUIIUTE OTBET



Pewnts 3agauu.
9. Ompenenute cuily, NEHCTBYIOIIYIO Ha TouedHbIH 3apsa 200 HKII, mOMEmeHHBIH B JJEKTPHUECKOE TOJe
HanpspkeHHOCThIo 150 B/M.
10. Kongencarop emkocthio 10 Mk® 3apskator 10 pazHoctu noteHuuanos 200 B. Haiinute ero 3apsin u sHEp-
THIO.
Kiroun: 1)3412 2) 2 3)3 4)5 5) 2 6) 3 7) 20 8) me memenurca 9) F=qE=30mxH 10) gq=cu=2mK,
W=q"2/(2¢)=0,2 dx
Tema 4.2. IlocTostHHBIN 371eKTpUYecKuil TOK. TOKHU B pa3IM4HBIX cpefax.
Tema 3. MaruuTHO€ noJIe. DIEKTPOMAarHUTHAST MHIYKIHSL.
1. MarHuTHbI€ 10JISL CO3JA0TCS:
1) HENOABMKHBIMH HIIEKTPUUECKUMHU 3apsi/IaMu;
2)ABMKYIIUMUCSI JJIEKTPUUECKUMH 3apsaMHu;
3)renmaMu, 001aAIONTAMHU MacCOH;
4)IBIDKYITUMHCS TeTIaMH (JaCTHLIAMH).
2. Kak Ha3pIBaeTCs cHita, NIEHCTBYIOMAs Ha IBIDKYIYIOCS 3apsDKEHHYIO YACTHILY CO CTOPOHBI MAarHUTHOTO TTOJIS?
1) Cuma Amriepa; 2) MaraurtHas cuia;
3)Cua Jlopenta; 4)lenTpocTpeMuTeNbHAS CHIIA
3. [IpssMonuHEeNHbIM MPOBOAHUK AIUHON 10 cM HAXOAUTCS B OHOPOAHOM MarHUTHOM IoJie ¢ uHAyKuuei 4 T u pac-
nosoxeH 1oz yriom 30° k BeKTOpy MAarHHUTHOM MHAYKIMK. UeMy paBHa CHIa, ASHCTBYIOMAs HA IPOBOJHUK CO CTOPO-
HBbI MArHUTHOTO TIOJISI, €CIIU CHJIa TOKA B MIPOBOJHUKE 3 A?
1) 1,2H; 2) 0,6 H; 3)24H.
4. B MarHuTHOM I10JIe HAXOAUTCS MPOBOAHUK ¢ TOKOM. KakoBo
HaIpaBlIeHHe CUIIbI AMIepa, JIelicTByoIeil Ha IPOBOIHUK?
1) orHac; 2) K HaM; 3
3) paBHa HymO.  4)BIIEBO T

o]

5.9nekTpoMarHuTHas HHIYKIHUS — 3TO:
1) sBreHHe, XapakTepHu3ykollee AeHCTBIEC MATHUTHOTO OIS Ha IBUKYIIUHCS 3apsim;
2) sBIICHHE BO3HUKHOBEHUS B 3aMKHYTOM KOHTYPE AJIEKTPHYECKOT0 TOKA IIPH H3MEHESHIH MarHUTHOTO ITOTOKA;
3) sBIeHHE, XapaKTepu3ykollee ASHCTBHE MATHUTHOTO OIS Ha MIPOBOIHUK C TOKOM.

6. YCTaHOBHTE COOTBETCTBHE MEKAY PH3HMUSCKUMH BEIHMIMHAMHU W CIUHHUIAMU UX H3MEPCHHS

BEJIMUMHBI EJJMHULIBI USMEPEHUW S
A) HHAYKTUBHOCTH 1) tecia (Ti)
b) MAarHUTHBIN TTOTOK 2) reapu (I'n)
B) WHAYKIUS MATHATHOTO TTOJIS 3) BeOep (BO)
4) BOJIBT (B)
5) Awmrep (A)

7. B xaTyuike, MHIyKTUBHOCTb KOTopoil paBHa 0,4 I'n, BozHukia DC camonnnykuuu, paBas 20 B. Paccuuraiite us-
MEHEHHE CHJIbI TOKa ¥ SHEPTHMH MAarHUTHOTO TIOJISl KaTyIIKH, €CIIH 3TO mpon3onuio 3a 0,2 ¢ .

Kmoun: 1)2 2) 3 3) 0,6 4) 1 5) 2 6) 231 7) E=ELAI/At, W=L1"2/2=20]Tx, AI=10A

PA3IEJ 5. Koste6anusi 1 BOJIHBI.
Tema 5.1. Mexannuyeckne v 3J1eKTPOMATHUTHBIE KOJIeOaHU.
Tema 5.2. MexaHnuyeckne v 3JIeKTPOMATHUTHbIE BOJIHBI.
Tunosoii BapuaHT TecTa
1. BonHy, B KOTOpO# KOJICOaHUS MPOUCXOMIAT MEPICHINKYIISPHO MEPEMEIICHHIO STOH BOJHEI, HA3bIBAIOT:

a) MPOJOJIBHOM T') MEXaHHUYECKOM
0) MOTIEPEYHOM 1) 3BYKOBOM
B) 31EeKTPOMArHUTHOM

2. Ecnmi eMKOCTh YMEHBIIIUTCS B 2 pa3a, a MHAYKTHBHOCTh BO3PACTET B § pa3, TO 4acTOTa KOJICOAHHHA B DIIEK-
TPUYECKOM KOHTYpE:

A. YBenuuurcsd B \/E pa3b. YMensmuTcs B \/E pa3s
B. VBenuuntcs B 2 paza  ['. YMmenbmmres B 2 paza
. Ymenbmmres B 4 paza

3.Cuna Toka M3MEHSETCS ¢ TeUSHHEM BPEMEHH COIIacHO Tpaduky (cMm
pucyHok). Uemy paBHO AeHcTBYyIOIee 3HAUCHHUE CHITBI TOKA?




o
Er

4 Konpencarop koje0aTeT-HOTO KOHTpPA UIMTEIFHOE BPEMS MOJKIIOUYEH HMCTOYHHUKY

A)  zapan
b) cuma Toka
B) sHeprus 371eKTpUUECKOro Most

ToKa. Kak m3MeHsATCsS pu3ndecKkne BeIMYUHBI, XapaKTePH3YIONIie KOHTYp cIrycTs Bpems t=T/2,
ecI repexirtodarens K nmepeBecTr B moIoxXeHue 2.

1) yBenmmautes
2) yMEHBIIUTCS
3) HEe U3BMEHUTCS

S o i S A

b

B

5.I'eneparop BY paboraer Ha wactote 150 MI'. UeMy paBHa AJIMiHA BOJIHBI JIEKTPOMArHUTHOTO M3JTyYEeHHUSI.
Ckopoctb nzimyuenus 300000 km/c.
T
x = 2cos| By + [ m
6 I'apMoHMUYeCcKHe KOIeOaH! TOUKH OMHCHIBAIOTCS YPABHECHHEM * 3,
Omnpenenure yacToTy KoseOaHui

Kmroun: 1)6 2)I" 3) 1,43 4)212 5)26)4

Tema 5.3. OnrTnka.
TunoBoii BapuaHT TecTa
Bribepure U3 npeanokeHHBIX OTBETOB OMH ITPABUIIBHBIH.
1. IIpeaMeT HAXOOUTCS OT IUIOCKOTO 3epKasia Ha paccTosiHuM 10 cM. Ha kakoMm paccTosSHUM OT mpeaMeTa OKa-
JKeTCst n300pakeHNe, eCJIn MpeMET OTOABUHYTh OT 3epKaiia emie Ha 15 cm?

1)0,2 m 2)0,5m 3)0,25 M 4)0,3 M

2 Ha pucyHke npezacTaBiieH ONBIT MO MPEIOM-
neHuto ceeta OnpeaenuTe yroi NpeIoMICHUS
1)30° 2) 60°3) 70° 4)110°5) 20°

3 Ha pgucynke noka3ansl jJnH3a L, ucrounuk ceera S u ero nzobpaxenue S'. Kakoil oTpe3ok siBisieTcst rias-
HBIM (DOKYCHBIM PacCTOSIHHUEM JIMH3bI?

1).0S.
s L 2)0S".
* S 3)OK.
S 4)OM.
s G o 5)ON.
K M N 6)SS'.
v 4 OrubaHue BOJHOM MaJBIX MPENATCTBHHA

Ha3bIBaETCH,
1) uaTepdepenmnuei, 2) ANCKPETHOCTHIO, 3) KOTEPEHTHOCTHIO,
4) nonspuzanuert, 5). [ucnepcueit 6) nudpakuneit

3anucamu hopmyny u omeem
5. CkopocTb pacrnpocTpaHeHHs CBETOBOM BOJIHBI B HEKOTOPOM KHUIKOCTH 24 107 m/c. Onpenenute abCOTIOT-
HBII [MOKa3aTesb MPEJTOMIICHHSI STOM KUAKOCTU?
Ortser:
6. Ha nudpaximonnyio pemerky ¢ nepuogom d=2-10"°M HOpMaIbHO MajaeT MOHOXPOMATHUYECKAs BOJIHA CBE-
Ta. KakoBa JyinHa BOJIHBI, €CJIM HAUOOIBIINN TOPSAIOK CIIeKTpa paBeH 4 ( sino=1).

OrtBerT:
Kniouu:1)22)53)34)65) 1,25 6) 0,5Mkm



Kputepun onenkr TecTupoBaHus (TECTHPOBAHNE POBOAUTCS B nucbMeHHOU (popme):

Ornenka Kpurepun
«OTIIIHO» BBICTABIISIETCS] 00yJaIOLIEMYCsl, €CIIU MoydeHo Ooree 85 % mpaBUIBbHBIXOTBETOB
«Xopomo» BBICTABIISIETCS] 00YJaIOMIEMYCsl, €CIIU MOIY4eHO OT 66 10 85 % MpaBUIBHBIXOTBE-
TOB
«Y IOBIETBOPUTEILHO» BBICTABIISIETCS] 00YJAIOMIEMYCs, €CITH MOTydeHO OT 51 110 65 % npaBuIbHBIX
OTBETOB
«HeyznoBneTBopUTENEHOY BBICTABISIETCS] 00yJaIONIEMyCsl, €CJIU MoIydeHo MeHee 50 % mpaBHIbHBIXOTBETOB

3.3 [IpakTrueckue 3aHATUS
Pa3pen 8. JneMeHTHI aCTPOHOMMU U ACTPOPUBUKH.
IIpakTuueckoe 3anarue «l3yueHue KapThl 3B€3THOIO Heba
... 3apanueNel. Vicionb3ys KapTy 3Be3IHOTO HeOa, BHECUTE B COOTBETCTBYIONIHE Ipadbl TAOIHIIBI CXEMBI CO3BE3ANH C
sapkumu 3Be3namu. Co3Bes e

Bapuant HasBanue co- Cxema co3pe3nusi | Bapuant HasBanue co- CxeMa co3Be3aus
3BE3AMS 3BE3IHS

1 Mamnas Mense- 4 JleGenn
JU1A

2 Bononac 5 OpuoH

3 JleB 6 Bozanumnii

3ananue 2

Vicrnionb3ys OABIDKHYIO KapTy 3BE3HOT0 HEOa, ONPEeINTe O0BEKTHI, HMCIOIINE KOOPIUHATHI

:Bapuanr 1 2 3 4 5 6

Koopaunatet a = 15912, a = 740", a = 19929 a =431, a = 340", a = 15%30",
§=-9° 5 =+6° 5= +28° 5 = +16°30/ 5 = +48° 5=—-14°

3ananue 3

Haiinure Ha 3Be31HOI KapTa co3Be3aue, B KOTOpoM HaxoanTcs CoJHIle B KOHKPETHYIO JIaTy, yKa3aHHYIO B TaOiuIe.
Omnpenenute mpuMepHO KoopauHathl CoHIIa

Bapuant 1 2 3 4 5 6
Hata Smast 2 urond 5 ceHTA0pA 18 HOsOps 1 sHBaps 28 MapTa
3ananue 4

BapwuanT 1,4 Onpenenuts, Kakue U3 MepeUnCIeHHBIX co3Be3aui: Manast Menseauna, Bononac, Bo3umunii, Opron —
JUIA JAHHOW MIHPOTHI OyAyT HE3aXOAAIINMNU?

Bapwuant 2,5 Onpenenuts, OyayT Jin BUIHBI co3Be3nus JleBbl, Paka, BecoB B momHOYs 15 ceHTAOpsA?

BapwuanT 3,6 YcTaHOBUTH MOJIBHKHYIO KapTy 3BE€3HOT0 HeOa Ha JIeHb U Yyac HAaOJMIOACHNS M HAa3BaTh CO3BE3/IH, PACIIO-
JI0KEHHBIE Ha BOCTOKE — OT FOPU30HTA JI0 M0J0Ca MUPA.

3ananue 5

Kakue sipkue 3Be3apl byayT cerofHa KyAbMUHUPOBATb mexay 20 n 21 yacamu?

PA3JIEJI 3. MoaekyasipHasi pu3MKa U TEPMOAUHAMMKA
Tema 3. ArperaTnsnie cocTosiHUs BenecTBa. Ma3oBbie nmepexoabl
IpaxTiueckas pabora «OIPEJEJEHUE OTHOCUTEJILHOM BJIAJXKHOCTH BO3/IY XA»
MopAaoK BbINONHEHNUA paboThl
1. CHaTtp nokaszanms Tpex "cyxux"' M Tpex "BIaxHBIX" TEPMOMETpOB, oOpallas BHUMaHUE Ha IIEHY JACICHHS
TEPMOMETPOB.
2. Tlo noka3aHusM TEPMOMETPOB CIPYNNUPOBATh UX B TPHU Mapbl: "cyXol - BaakHbIN". OnpenenuTs pa3HOCTb
[OKa3aHUU B KaXKIO0U nape.
3. Tloxb3ysick NCHXPOMETPUYECKOH TaOJIMIIEH, ONPENeUTh OTHOCUTENIBHYIO BIQXKHOCTD BO3/yXa ISl KaXKIOW
apbl TEPMOMETPOB.
4. Ormpenenuth cpeiHee 3HaAYEHUE OTHOCUTENHHON BIQKHOCTH BO3MlyXa 1O (GopMyIie:

§01+(02+(03

Pep. = 3
5. OnpenenuTs NOTPEMIHOCTH U3MEPEHUIL:

|¢(‘p. — (01| + |¢c‘p. — (02
abcomoTHy0 — A@ = |(pcp. B (p”| 5 A = 3

+

(&p. — ¢3




A% 4100

OTHOCHTEINbHYIO — 8¢, = P %
6. OopMUTE OTUYET. JJaHHBIE OMBITOB U PE3y/bTaThl BHIYMCIECHHUI 3aHECTH B TAOIHUILY.

T T T T

o |t cyX topn t cyx -1 g ¢ Pep A(P A(Pcp S(Pcp‘

WIN ==

7. Cnenathb BBIBOI.

KOHTPOJIBHBIE BOITPOCHI:

Yo Takoe HACHIIICHHBIN 1 HEHACHIIICHHBIH map?
Uro Takoe Touka pochI?
Yro Takoe abCOIFOTHAS BIAXKHOCThH BO3/IyXa, OTHOCUTEIIbHAS BIAXKHOCTh BO3IyXa?

4. OtHocuTenbHas BIAXKHOCTH BO3IyXa B KOMHaTe 43%, Temneparypa - 19°C. Kakyio TeMmeparypy MOKasKeT BIIaKHBIiT
TEPMOMETp NCUXpomerpa?

B komuaTe 06beMoM 200 M’ OTHOCHTEIbHAS BIAKHOCTH Bo3ayxa mpu 20°C pasua 70%. OpeaenuTh Maccy BOs-
HBIX TIAPOB B BO3/1yXE KOMHATBHI.

OtHOocHuTeNbHAas BIaXHOCTH Bo3ayxa npu 20°C paBHa 58%. [Ipu kakoi MakCHMaJIbHOM TEMIIEpaType BBIIAJET poca?

Pa3nea 4. Duexrpoaunamuka Tema 4.2. [locTossHHBIH 31eKTpHYecKuil TOK. TokH B pa3inyHbIX cpeaax
IIpakTnueckas padota. OnpeesneHue BHYTPEHHETO CONPOTUBIICHUS HICTOYHHKA

MeToTHME TOKA 3AMKHYT Ha BOJLTMETP, CONPOTHBIEHNE KOTOPOre MHOTO Goabine
EHVTPEHHETro CONPOTHBIEHNA HeToYHMKA ToKa r. [loaroMy npH pasoMKHYTOM Kili01ue
BIIC HeTOYHMKA TOKA NPAKTHYECKH PABHA MOKASAHHIO BOJLTMETDA.

BHYTpeHHEe CONPOTHBIEHHE MCTOYHMKA TOKA MOXKHO H3MEPHTE, CHAB [OKa3a-
HHfA aMIIEpPMETpa H BOJBTMETDA MPH 3aMEHYTOM Kil4Ye. leHcTBATENBHO, U3 3aKOHA
Oma nns saMkHYTOH menm noaygaem: & = U + Ir, roe U = IR — HanpsaskeHdHe Ha
pHeinHell menu. [loaTomy

F-U
=i ———
I

Mopadox ewinoanenun pabomoi

1. CobepuTe sJeKTPHYECKYIO Hens coraacHo puac. 6.

2. HaMepsre IC HCTOYHHKA TOKA.

3. CHEMHTE MOKA3aHHA aMIEDMeTpPa M BOJBTMETPA NPH 3aMKHYTOM KJHYE.
Pe3visTaThl 3a0HIINTEe B TADIHIY.

N omeITA U,B IA &, B r, Om

4. BriuncnuTe BHYTPEHHEee COOPOTHBIEHHE HCTOUHHEA TOKA.

#%5. BelupcanTe abCOMMOTHYIO M OTHOCHTEILHYI0 NOrpemHocTs AaMepenna J/IC
H BHYTPCHHEro COOPOTHEASHHA MCTOYHHKA TOKA, HCHOIB3YH NaHHLIE O KJacce TOo9-
HOCTH TIpHOGOPOB.

Yrkasanua. 1. [orpemsaocts HameperEna 9JIC papHa NOrpeIlHOCTH H3MePeHHS
HATIPAMEHNHA.
2, MakcuManbHaAg DOTPEITHOCTE M3MepeHHA BHYTPEHHErD CONPOTHBIEHHA HC-

AE + AU |, AI

TOYHMKA TOKA ONpPENeNAeTCA MO (popMyIaM €, = —=—p; T Ar=rE.



3amanus: 1. HapucoBath cxemy
2 Onpenenuts BHyTPEHHEE COMPOTUBJICHUE UCTOUYHUKA
3 PaccuuTaTh HanpspKEHUE Ha PEe3UCTOPE, €CIIH €ro conpoTunieHue 56 OM
4 PaccuuTaTh CONMPOTUBIICHHE, HATIPSHKEHUE JIAMITBI,
Kpurepun oneHKH NIpaKTHYECKOTO 3aHATHS

Omauuno OOyuaronuiicsi TITyOOKO M NMPOYHO BIAAEET TEOPETHUECKUM MaTepuaoB, CIIOCOOCH IPaMOTHO MpH-
MEHHUTH €T0 K PEIICHHIO THIIOBBIX 3a1a4

Xopowo OOyuaronuiicsi B OCHOBHOM BJIaJIe€T TEOPETUIECKIM MaTepraioM, PaboTa BIIOJIHEHA TTOJTHOCTEIO,
COJICPIKUT He OoJiee OJTHOM-JIBYX CYIIECTBEHHBIX OIIMOOK MM HECYIIECTBEHHbIE OUIMOKH U HEI0UETHI

Yooenemeopu- OOyyaronuiics YaCTUYHO BIIa/IeeT TEOPETUUECKIM MaTepralioM, JEMOHCTPUPYET CPEIHUH YPOBEHb

menvHo 3HaHUi, YMECHU, HABBIKOB, KAU4eCTBO paboThI cocTasiser 50-74%

Heyooenemeo-

pumesnwvHo OOy4aromuiicss TEeMOHCTPUPYET HU3KUH yYpOBEHb 3HAHWH, YMCHHI, HaBHIKOB MHorme TpeOOBaHUS,

NPEABABIIACMBIC K 3aJaHUTO, HE BBIIIOJHCHBI UJIM OTBET OTCYTCTBYCT. PabGora COACPIKUT 00JIBIIIOE KO-
JINYECTBO OIIHOOK U HCIOYCTOB.

4. KOHTPOJIBHO-OIIEHOYHBIE CPEJJCTBA CAMOCTOSITEJIbHOM PABOTHI OBYYA-
IOIIEI'OCA

4.1 Kypcosvie pabomwi (npoexmsi) / pacuemmno-epaguueckue pabomuvl no npeomemy,
npeodycmompenubvie y4eOHbIM NIAHOM
Ecnu npedycmompenvi

4.2 KOC ny1st O1leHKH CaMOCTOSITENTbHOM paboThI 1O TeMaM

Paznen 8. DneMeHTHI acCTPOHOMUY U acTPO(U3UKH.

[Tepedenn TOKIaI0B € Mpe3eHTALNEH
1 Xapakrepuctrku kapnukoBbix mwianeT (Lepepa, [lnyron, Xaymes, Makemake, Dpuaa).
2AcTepousisl 1 KOMETHI.
3Merteopbl, O0JIHUBI, METEOPUTHI
4V crounuku nHbOpMAIMK 0 HeOECHBIX TeNaX: IEKTPOMArHUTHOE U3Iy4eHNE, KOCMIYECKHUE JTy4IH, TPABUTAI[HOHHBIE
BOJTHBI
S5HazemHBIE 1 KOCMHYECKHE TEIECKOIIBI, IPUHIIUIT PAa0OTHI
6ConHeyHas aKTUBHOCTD M €€ BIMSHHE Ha 3eMITI0
7CouHIIe: CTpOCHHUE, COCTAB, XapaKTEPUCTHKH, aTMocdepa Gpr3ndeckne mapamMerpsl 3Be3/] U UX U3MEpEHHeE.
80co6eHHOCTH 3aTMEHHO-TIEPEMEHHBIX 3B€3]] U CIIEKTPaJIbHO-IBOWHBIX 3BE3/1
9¥cTopust OTKPHITHSA U U3ydeHus nedens
1006pa3oBaHie HOBBIX M MEXaHNU3M B3pPbIBA CBEPXHOBOM.
11HcTopust OTKPBITHS U U3yUEHUS YEPHBIX ABIP.
12TaiiHbl HEUTPOHHBIX 3BE3 1.
13KopudHeBbIe KapJIUKH — HOBBIH KJIacC HEOECHBIX OOBEKTOB.




14Cocras, cTpyKTypa, nBmxeHne ['aakTukn MIeqHbIi myTh

15 1uddy3nas marepus

16JIereHnp! HAPOJOB MHpA, XapaKTepU3YIOIINe BUIUMEIH Ha HeOe Miteunsrit [1yTs.
17MHOTO000pa3Ne 1 XapaKTePUCTUKN TATaKTHK

18Metonbr 0OHAPYKEHHS U XapaKTEPUCTUKHU SK30TUIAHET.

19KBazap xak o0bekT Beenennoit

20Bbomnb110it B3pEIB U 3BOMIOLMS BeenenHon

21Tpu Buna matepuu Bo BeeneHHOMN: BuANMas MaTepusi, TEMHasi MaTepHsl, TEMHasl SHEPTUU
22ITouck XU3HU Ha IPYTUX IIaHETax

232Ku3HeHHbIH MyThb 3BE3]

24Knaccudukanys 38e3/1

25Metoab! onpeAeaeHus pacCTOSHUN 10 3BE3]

26KpacHoe cMmemieHne 1 3aKoH Xa00ia

27U ccnenoBaHue KOcMOCa KOCMMYECKUMU alnapaTaMu

28Co3Be3nnsa-3HaKH 301MaKa

29UcTopus co3maHus KaleHaaps

300mnucanne acTPOHOMUIECKHUX SIBICHUH B INTEPATYPHBIX M MY3BIKAJIBHBIX TPOU3BEICHUIX
31CoBpeMeHHBIE KOCMUYECKHE CITYTHUKH CBSI3U U CITyTHUKOBBIE CHCTEMBI.
323arpsA3HeHne KocMoca: HCTOYHUKH, MEPHI IO YCTPaHEHUIO

33 maHeThl 3eMHOW TPYIIIBI

34 maHeThl - TUTAHTHI

Kpurtepnu onenoxk:

Ouyenxa « Omauunoy:

TeMa pacKpbITa BCECTOPOHHE; MaTepHal MoA00paH akTyaJIbHBIN, N3JI0)KEH JJOTUYHO ¥ MOCIIEA0BATENIFHO; MaTepHal
JOCTaTOYHO MILTIOCTPUPOBAH JOCTOBEPHBIMU IPHMEPAMHU; IIPE3CHTANNS BEICTPOCHA B COOTBETCTBUH C TEKCTOM BbI-
CTYIUICHUS, JIETKO OTBEYAET Ha ITOCTABJICHHBIC BOTIPOCHI.

Oyenka «Xopowioy:

TeMa PacKpbITa BCECTOPOHHE; MMEIOTCS HETOYHOCTH B TEPMUHOJIOTHH M U3JI0KCHNUH, HE NCKAKAFOIINE CO/ICPKAHHUE
TEMBbI; MaTeprall T000paH aKTyaJIbHbIH, HO N3JI0)KEH C HapyIICHUEM MOCJIEA0BATEIILHOCTH; HEAOCTATOYHO T0CTOBEP-
HBIX IPUMEPOB, NIPH 3alKTe 00yYaIOMINICS TOKA3bIBACT 3HAHUS BOIIPOCOB TEMBI, IIPEIOCTABIICHA KaYECTBEHHAs Ipe-
3eHTaIH

Oyenka « Y0081emeopumenvHoy:

TeMa COOOIIEHHU COOTBETCTBYET COACPIKAHHIO, HO PACKPHITA HE TIOJTHOCTBIO; UMEIOTCA CePhE3HBIEC OUTHOKN B TEPMHU-
HOJIOTHH ¥ M3JI0’KEHUH, YaCTUYHO MCKAXKAIOIIHE CMBICIT COAEP)KaHMsI yueOHOT0 MaTepualia; MaTepHail N3JI0KeH Helo-
CJIE/IOBATENILHO M HEJIOTUYHO; HEJIOCTATOUHO JOCTOBEPHBIX IPUMEPOB. | UMEIOTCS 3amMedaHus 1o odopmieHuto pabdo-
TBI; TIPH 3alUTE 0OYJYArONIMHCS MPOSIBISET HEYBEPEHHOCTD, TOKA3bIBAET C1a00e 3HAHHE BOIPOCOB TEMBI, HE IA€T I10JI-
HOT0, apI'YMEHTHPOBAaHHOTO OTBETA HA 3a/JaHHBIC BOIPOCHI.

Oyenka «HeyooeremeopumenbHoy:

[] TeMa HE COOTBETCTBYET COJICPKAHHIO, HE PACKPBITA; MOJ00paH HEAOCTOBEPHBIN MaTepHai; rpyoble OIIMOKH B Tep-
MHHOJIOTHH H M3JIOKEHUH, TIOJIHOCTHIO MCKAXAIOIINE CMBICI COAEPKaHUs yueOHOTo MaTepHana; HHpOpMaIHs H3JI0XkKe-
Ha HEJIOTHYHO; OTCYTCTBYET NPE3CHTALHS

Pa3gen 6 Tema 6.1 OCHOBBI ClieIMAIEHOM TEOPUH OTHOCHUTEIBHOCTH.

[lepeyeHs BONPOCOB I MHCEMEHHOTO OIpoca:

1. CdopmynupyiiTe mocTyaaThl CenuaabHOi Teopun oTHocuTenbHOCcTH (CTO)

2. Kaxkue coObITHS Ha3BIBAIOTCS OHOBPEMEHHBIMHU

3. TIlpu xakux CKOpPOCTSAX ABMKECHUS PEISTHBUCTCKHUM 3aKOH CIIOXKEHHUsSI CKOPOCTEH MEPeXOoAMT B Kiaccuye-
ckuii (3akoH [anmnes)?

4. Kaxkue yacTUIbI MOTYT JIBUTaThCSI CO CKOPOCTBIO CBETA

B uem cocTOUT NPUHLIUI COOTBETCTBHSA?

6. 3anmmmure GOpMYIIBI A1l BEIYUCICHUS JUIMHEI U TpoMexyTka BpemMenn B CTO. UTo nporcxoauT ¢ AMHON
TeJla ¥ IPOMEXKYTKOM BPEMEHH ITpHU JIBU)KEHHUH TEJa CO CKOPOCTHIO OJIM3KOM K CKOPOCTH CBETa

7. CdopmynupyiiTe 3aK0H B3aUMOCBSI3U MacChl M SHEPTHUH.

8. Uro Takoe >HEpTHUs HOKOs?

9]

Kputepun oneHKH caMOCTOSITEBHOI PabOTHI
- «OTJIMYHOY BBICTABJISIETCS] 00YJAIOIEMYCs, €CJIH BBITTOJIHIII BCE 3aJaHHS PAaBUIBHO;
- «XOPOIIOY» BBICTABISAETCA 00yUaromeMycsl, €CIIH BBITIOIHNI BCE 3a1aHUs, HHOT/Ia OIIHOAaIcs;
- «Y/IOBJIETBOPHUTEIIEHO» BHICTABIISIETCS] 00yJarOMIeMycCsl, €CIIM 4YacTO OMIN0OarIcs, BEIOIHHI MPABMIIBHO TOJIBKO IOJIO0-
BHHY 33/IaHMUI;
- KHEYJIOBJIETBOPUTEIIHHOY» BBICTABIISETCS] 00YUYAIOIIEMYCs, €CIIH IIOUYTH HUYETO HE CMOT BBIIIOJIHUTH IPaBHIIBHO.



5. KOHTPOJIbHO-OHEHOYHBIE CPEJICTBA
INPOMEXYTOYHOU ATTECTALIUN OBYYAIOIIIUXCA

5.1 ®opMoil IpoBeIEeHUS OLIEHOYHOW MPOLIEAYPHI ABIISETCS 3K3aMEH, KOTOPbIM IPOBOAUTCSA
B (hpopMe KOHTPOJILHON PaOOTHI.

Yacrts 1: 3akpbIThie TeCThI (BBIOOP 0JHOT0 MPABUJIBHOIO 0TBETA U3 TPeEX)
1. KakoBa enmHuna u3mMepeHusi cuibl B cucreme CU?
a) Jixoyib (JIx)
0) Barr (B1)
B) HoroTon (H)
2. Kakoii 3aK0H OnuCbIBaeT B3aNMOCBA3b MKy CHJI0M, MacCoil M yCKOpeHneM?
a) [lepBsrii 3akoH HetoTOHA
0) Bropoii 3akon HbroToHa
B) Tperwnii 3akoH HproToHa
3. YTo TaKoe MOIIHOCTH?
a) DHeprus, 3aTpayeHHas Ha BBIMOJTHEHHE PaOOTHI
0) CxopocTh BHINOJIHEHHUS PadOThI
B) Cuna, HeoOxouMasi 1715 BBIIIOJIHEHUS pabOThI
4. Y10 TaKoe MOTEHIHAJIbHAS JHeprus?
a) DHeprusi, CBsI3aHHasi C JBUKEHUEM Tela
0) DHeprusi, CBSI3aHHAs C MOJIO’KEHHEM TeJia B MoJjie
B) DHeprus Nokos Tena
5. Yro Takoe 3HTpONMs?
a) Mepa ynops104eHHOCTH CUCTEMBbI
0) Mepa Oecnopsiika CHCTEMBbI
B) DHEPrusi CUCTEMBI
6. Uto Takoe yaeJbHAsA TEII0EMKOCTh?
a) KonuuectBo Tenorsl, HEOOX0AMMOE JIJIsl HArpeBaHMsI BCero Teia Ha 1 rpajyc.
0) KotnuecTBo TenoTbl, Heo0XxoanMoe Ui HarpeBanus 1 kr Bemecrsa Ha 1 rpaagyc.
B) KosinuecTBO TEMIOTHI, BBIJIESIOIEECS TP OXJIaXK/I€HNUHU Tesa Ha 1 rpagyc.
7. YUT0 TaKoe IEKTPHICCKHI TOK?
a) YnopsiioueHHOe JBHKeHU e 3apPAKeHHbIX YaCTHII.
6) becniopsiiouHoe ABMIKEHUE MOJIEKYII.
B) HenoasuxHbIE 37IEKTPUUECKHE 3apsIbl.
8. Kakoii 3aK0H CBSI3bIBaeT HANPsKeHHE, TOK M CONPOTHBJICHHE B LeNH?
a) 3akoH Kynona
0) 3akon Oma
B) 3akoH Ammepa
9. Yrto Takoe nHTepdepeHu s BOJIH?
a) Ciio:keHue ABYX WJM 0oJiee BOJIH, IPUBO/siIIee K YCUJIEHUIO UJIH 0C1a0JIeHUI0 pe3yJIbTH-
pylouiei BOJIHbI.
0) OtpakeHre BOJIH OT MPETSATCTBUS.
B) I3MeHeHne 4acTOThl BOJIHBI IIPU NIEPEXO/IE U3 OIHOM CpeAbl B IPYTYIO.
10. Yro Takoe ¢poron?
a) DJIeMeHTapHas 4YacTULIA, IEPEHOCSIAsl AEKTPUIECKUH 3apsil.
0) KBaHT 2JIEKTPOMATHUTHOI'0 M3J1y4YEHHS.
B) YacTHua, u3 KOTOPOI COCTOSAT aTOMHBIE sJIpa.
11. Yro Takoe npuHuun HeonpeaeneHnoctu I'eiizendepra?
a) HeB03M0:KHO TOYHO M3MEPUTH KOOPAUHATHI M HMITYJILC YACTHIbI O/ITHOBPEMEHHO.
6) HeB03MOXHO OmpeenuTh 3apsii AJIEKTPOHA.
B) HeBO3MOKHO cO371aTh BEUHBIN IBUraTEb.



Yacrs 2: 3agaHue HA BCTABKY MPOIYIIEHHOI0 CJIOBA

BcrasbTe npomnynieHHoe ClI0Bo:

12. ITepBsiii 3ak0H Hpr0TOHA TaK)Ke HA3BIBAIOT 3aKOHOM
IIpaBuabHbIi oTBeT: MHEepHuu

13. CxkopocTb cBETa B BaKyyMe SIBJISIETCSA BEJIMYUHOM.
IIpaBuabHbIi oTBeT: [lOoCTOSHHON

Bapuant 2
Yacrts 1: 3akpbIThie TecThl (BBIOOP 0JHOT0 MPABUJIBHOIO 0TBETA U3 TPeEX)
1. YUro Takoe uHepuus?
a) CBOICTBO Tella U3MEHATh CBOIO CKOPOCTh
0) CBoiicTBO TeJIa COXPAHATH CBOIO CKOPOCTH
B) Cuuia, AeCTBYIOIIAs Ha TEJIO
2. Yrto Takoe padora B pusznke?
a) Cuuia, nelicTBYIOIIas HA TEJIO
0) [IpousBeneHne cUIIbI HA epeMellieHHe
B) DHeprus, 3aTpauycHHas Ha MepeMelleHue Tea
3. YTo Takoe KHHeTHYeCKasi JHeprus?
a) DHeprus Mmokos Tena
0) DHeprusi, cBSI3aHHAas ¢ IBMKEHHEM TeJia
B) DHeprus, CBsi3aHHas C MOJOKEHUEM TeJia B MOJIe
4. Kakoii 3aK0H ONMCBHIBAaeT COXpPaHeHHe JHePruu?
a) [lepBblii 3aKOH TEPMOJAUHAMUKH
0) BTopoii 3aKkoH TepMOAMHAMUKU
B) TpeTuii 3aKkoH TepMOIUHAMUKU
5. Yro Takoe Temyiora?
a) ®opma Heprum, nepeaasaemMas ot 0os1ee HaArpPeToOro Tejia K MeHee HarpeToMy
0) DHeprus, coaepIKaniascs B Teje
B) Pabora, coBepiaemas HaJl TeJIOM
6. UTo Takoe 3JIeKTPOMATHMTHasi BOJIHA?
a) Bug MmexaHM4ecKoi BOJIHEI.
0) PacipocTpansitoneecsi B NpOCTPAHCTBE BO3MYILIEHHE 3J1eKTPUYECKOr0 U MATHUTHOIO T10-
JIei.
B) I[IpocTo notok yacrtuil.
7. YUTO TaKoe IEKTpHYeCKOe HANpsiKeHne?
a) Cuuta, nelicTByIOIIast Ha AIEKTPUUYECKUH 3apsia.
0) Pa3HOCTb MOTEHIIUAJIOB MY ABYMS TOYKAMH YICKTPHYCCKOH LeNnu.
B) KonnuecTBo anekTpudeckoro 3apsa, MpoTEKaroIIero Yepe3 MPOBOIHUK.
8. UTo Takoe MarHuTHOE moJie?
a) [lone, co3paBaemoe TOJIBKO HETMOABMKHBIMU SJIEKTPUUECKUMHU 3apsIaMH.
0) ITouie, co3naBaemMoe IBHKYIIMMHCS JICKTPUYECCKUMMH 3apAJIaMH WM MATHUTHBIMH MOMEH-
TaMU.
B) Ilone, cozgaBaeMoe TOJIBKO I'PaBUTALIMOHHBIMH CHUJIAMH.
9. Yrto Takoe nudpaxkuust BOJIH?
a) Orn6anue BOJJHAMHU NPENSTCTBHM.
0) [IpssmonuHeitHOE pacipocTpaHEeHHE BOJIH.
B) PaccestHre BOJIH Ha MEJIKUX YaCTHUIAX.
10. Yro Takoe 3¢ Pext Jonnepa?
a) I3MeHeHue 4acToThI BOJIHbI, BOCIIPMHUMAeMOl Ha0/I101aTes1eM, H3-32 IBHKEHUS] HCTOY-
HHMKA BOJIHBI WIN HA0II0/1aTe .
0) MI3MeHeHne CKOpOCTH CBETa MPH MEPEX0/IE€ U3 OJHOM Cpelibl B IPYTYIO.



B) SIBNeHME MOTHOTO BHYTPEHHETO OTPAKEHUSI.
11. Yto Takoe paainoaKTUBHOCTb?
a) Crioco0HOCTH HEKOTOPBIX ATOMHBIX si/Iep CIIOHTAHHO PACHAJATHCS C HCITYCKAHUEM YaCTHI
WIN U3JTyYeHHUsl.
6) CriocOOHOCTH BELIECTB MPOBOJIUTD IEKTPUUECKUN TOK.
B) CrIoCOGHOCTH BEIIECTB CBETUTHCS B TEMHOTE.
YacTs 2: 3ajaHue HA BCTABKY NPONYIIEHHOTO CJI0BA
12. Konn4ecTBO TEMIOTHI, HEOOXOAUMOE /7Sl IPEBPAIICHUS KUAKOCTU B ITAp MPH MOCTOSHHOM
TEeMIIEpaType, Ha3bIBACTCS TEIIIOTOM
IIpaBuabHbIi oTBeT: [TapooOpa3zoBaHus
13. SIBneHue U3MEHEHHS HAITPABIICHUS PACTIPOCTPAHCHHSI BOJTHBI IIPH MIEPEXO0/IC U3 OJTHOM Cpeibl B

JIPYTYIO Ha3bIBAETCS .
IIpaBuabHbIi oTBeT: [Ipenomienuem

JTaJIOH OTBETOB

Howmep Bo- | OtBer Howmep Bonpoca | OtBer
npoca
Bapuanr 1 Bapuanr 2
1 B 1 0
2 0 2 0
3 0 3 0
4 0 4 a
5 0 5 a
6 0 6 0
7 a 7 0
8 0 8 0
9 a 9 a
10 0 10 a
11 a 11 a
12 Nuepriun 12 [TapooGpazoBanus
13 ITocTostHHOM 13 [IpenomiieHneM
Kpurepun oneHku:
Onenka Kpurepun
«OTIUYHO BBICTaBJISIETCS 00yUaromeMycs, €Ciiu mojaydeHo 6omee 85 % mpa-
BUJIbHBIX OTBETOB
«Xoporo» BBICTABJISIETCS 00YyYaIOIEeMYCsl, €CJIH MOTy4eHo oT 66 1o 85 % mpa-

BUJIBHBIX OTBCTOB

«Y IOBNIETBOPHUTEIIBHO» | BBICTABISIETCS OOyJarOIIeMycsi, €clii morydeHo ot 51 1o 65 % npa-
BUJIbHBIX
OTBETOB

«HeynmoBneTBOpPUTENBHO» | BBICTABIISIETCS 00yUaromemMycs, eciu nojydeno menee 50 % mpa-
BHJIbHBIX OTBETOB




