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1.ITACIIOPT PABOYEIM ITPOT'PAMMEI VUEBHOI'O TTPEJIMETA

1.1 O0JsacTh NpUMeHeHHus padoyeil mporpaMmbl

PabGouass mporpamma yudeOnoro mnpeamertallll.03 ®duszuka sBIsSEeTCS 4YacThiO
IporpaMMbl MOJATOTOBKM CHELUAIMCTOB CPEIHEr0 3BEHA IO CIEUUaJIbHOCTH
21.02.19 3emneycTpoucTBoO.

1.2 MecTo y4eOHOro mpeamMera B CTPYKType OCHOBHOM NMpogecCHOHAJIb-
HOI1 00pa3oBaTeJILHON MPOrPaMMbI

VYueonsiii npenmet I[1/1.03 @usuka sBnsiercs TpoGUIbHBIM NMPEeIMETOM 00I11Ie-
00pa30BaTeILHOTO IHMKJIa YYEeOHOrO IIaHa OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl
o crieruanbHocT 21.02.19 3emneycTpoiicTBo.

1.3 Heab u muianupyembie pe3yiabTaThl 0CBOEHHsI YI€OHOTO IIpeaMETa:
Lenu:

— (opMHUpOBaHUE MHTEpECA U CTPEMJICHUS OOydYalolMXCsl K HAYYHOMY H3yue-
HUIO TPUPO/IbI, PA3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

— pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE€ MO3HaHUSI U (HPOPMUPOBAHHE HC-
CJIEI0BATEIBCKOTO OTHOLIEHHUS K OKPYKAIOLIUM SIBJICHUSM;

— (hopMupoBaHME HAYYHOTO MHPOBO33PEHMsI KaK pe3yJibTaTa M3y4YeHHUS OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

— (QopMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C MCIOJIb30BAaHUEM (DHU3UYECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

— (opmupoBaHue mpeacTaBICHUN O POJU (UHKHU IS PA3BUTHUS JAPYTUX €CTe-
CTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

OcBoeHue coaepxkaHus yueOHoro npeamera «Pu3ukay o0ecrneunBaeT JOCTH-
YKEHUE CTYJICHTaMU CJICAYIOIINX Pe3yJbTaTOB:

Jluunocmuule pe3ynvmamsl OCBOCHUSI OCHOBHOM 00pa30BaTeNIbHON MpOrpam-
MBI O0YYarOUTUMHUCS JTOJDKHBI OTPaKaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThHCSI C(POPMUPOBAHHOM BHYTPEHHEW MO3UIMEH JTUYHOCTH, CUCTEMOMN
IIEHHOCTHBIX OpPHUEHTAIIUM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHM, COOTBETCTBYIO-
X TPATUIIUOHHBIM IIEHHOCTSM POCCUHUCKOTO OOIIECTBa, PacIMpeHUe JKU3HEHHOTO
OMbITAa U ONbITA JEATEIBHOCTH B MPOLECCE peau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIBHOU €SI TEILHOCTH, B TOM YHCJIE B YACTH:

['paxx1ancko€ BOCIIUTAHHE:

— c(opMHPOBAHHOCTH rpax1aHCKOM MO3UIIMA  00ydYaromierocs

KaK aKTUBHOTO ¥ OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTBa;

— TIPUHITHE TPAAUIMOHHBIX OOIIEUYETOBEYECKUX T'YMAHUCTHUYECKUX U JAEMOKpa-
TUYECKUX LIEHHOCTEH;

— TFOTOBHOCTb BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpPEcax TIPa’kJaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B IIIKOJIC U JIETCKO-FOHOIIIECKUX OpTaHH-
3aIusx;

— YMEHHME B3aUMOJIEHCTBOBATh C COLMAIIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C



X QyHKIHUSIMH U Ha3HAYEHUEM;

— TOTOBHOCTH K TYMAaHUTApPHOU U BOJIOHTEPCKOM EATETLHOCTH.

[laTpuoTrueckoe BOCIIUTAHUE:

— chOpPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKONW UIEHTUYHOCTH, TATPUOTU3MA;

— LIEHHOCTHOE OTHOILIEHHE K T'OCYIapCTBEHHBIM CHUMBOJIAM; JOCTHKEHHSIM POC-
CUICKUX YUEHBIX B 007aCTH (PU3UKU U TEXHUKE.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

— c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

— CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEUICHUs, OpH-
CHTHPYSICh Ha MOpPaJbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B JEs-
TEJILHOCTH YYEHOTO;

— OCO3HaHUE JMYHOIO BKJIAJla B IOCTPOEHUE YCTOMYUBOTO OYTYILIETO.

DcTeTnYecKoe BOCIIMTaHUE:

— 3CTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,
IpUCYIIETO (PU3NUECKON HAyKe.

TpynoBoe BoclUTaHHE:

— HHTEpEC K pa3auyHbIM cdepam NpoPecCuOHAIbHON I€ITEIbHOCTH, B TOM YHC-
Jie CBSI3aHHBIM C (PU3UKOW M TEXHHMKOM, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOpP Oy-
Iy1iei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHBI;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH
(GU3KMKYN Ha MPOTSKEHUH BCEH KU3HU.

DKOJIOTHYECKOE BOCITUTAHUE:

— ¢(OpMHUPOBAHHOCTh SKOJIOTMUECKON KyJIbTYpbl, OCO3HAHHUE TIJI00AJIBHOIO Xa-
pakTepa 3KOJIOTrMYEeCKUX MpodIIeM;

— TUIAHUPOBAHUE U OCYILIECTBICHHUE NEHUCTBUN B OKPYXAIOUIECH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

— paclIMpeHHe OMbITa JEATEIbHOCTH 3KOJOTHYECKON HANpaBJIEHHOCTH Ha OCHO-
BE€ UMEIOLINXCS 3HaHUHU 10 (pu3mKe.

[leHHOCTH HAYYHOTO MMO3HAHUS:

— c(OpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS GU3NUECKON HAYKU;

— OCO3HAaHHE LIEHHOCTU HAy4YHOM JESITeIbHOCTH, TOTOBHOCTh B MPOIECCE U3yUe-
HUSL (PU3UKHU OCYIIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENbCKYIO ACSITEIbHOCTh UHAM-
BU/yaJIbHO U B TPYTIIIE.

B mpouecce noctuxkeHHs] JTMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
cpenHero oOmiero oOpa3oBaHHUs MO (PU3MKE Y OOYYAIOIIUXCS COBEPLICHCTBYETCS
HYMOLIMOHAJIBHBIN UHTEIUIEKT, IPEAoaralonui chopMUPOBaHHOCTD:

— CaMOCO3HaHHs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE
COCTOSIHUE, BUJECTh HAIPABIEHUS Pa3BUTHUS COOCTBEHHOW 3MOILIMOHAIBHON cdephl,
OBITh YBEPEHHBIM B ce0e;

— CaMOPETYJIUPOBAHUSI, BKIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH OT-
BETCTBEHHOCTh 3a CBOE IMOBEJECHHE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIIMOHAIb-
HBIM U3MEHEHUSAM U MPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHBALlMM, BKIIOYAIOUIEH CTpEMIICHHWE K JOCTHKEHHUIO LENU U



yCIexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, UCXOJI1 U3 CBOUX BO3-
MO>KHOCTEM;

— SMIIATUH, BKJIOYAIOIIEH CIIOCOOHOCTh MOHHUMATh AMOIIMOHATIBLHOE COCTOSHHUE
JPYTUX, YIUTHIBATh €r0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO
U COIEPEKUBAHUIO; — COIIMAJIBLHBIX HABBIKOB, BKIIOUYAIOIIMX CIIOCOOHOCTh BHICTpau-
BaTh OTHONIIEHUS C IPYTUMHU JIIOAbMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peliaTh
KOH(JIUKTHI.

Memanpeomemuvie pe3yabTaThl OCBOSHUS OCHOBHOM 00pa30oBaTEIbLHOW MPO-
TPaMMBIJIOJKHBI OTPAXKATh:

YHuBepcalbHbIE TO3HABATEILHbBIC ICUCTBHUSL.

ba3oBrle Jornueckue nercTBU:

— CaMOCTOATENIbHO (pOpMYIMPOBATh M aKTyaJHU3UPOBATh MPOOJIEMY, paccMaTpH-
BaTh €€ BCECTOPOHHE;

— ONPEACHATh LEJIH JACATEIbHOCTH, 3a/1aBaTh NapaMeTpbl U KPUTEPUU UX JTOCTH-
JKCHUS,

— BBISBIISATh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX
SIBJICHUSX

— pa3pabaThIBaTh IUIAH PELICHUS MPOOJIEMBI ¢ YUETOM aHalli3a UMEIOIUXCS Ma-
TepUABHBIX U HEMATEPUAJIbHBIX PECYPCOB;

— BHOCHUTBH KOPPEKTHUBHI B JICSTEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,

— KOOPJMHUPOBATH U BBINOJIHATH PA0OTY B YCIOBUSX PEAIbHOTO, BUPTYAIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

— pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

bazoBbie ucciien0BaTENbCKUE JEUCTBUA:

— BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMHU MOHATHUSIMH U METOJaMH (hH-
3UYECKON HAYKH;

— BJIQJICTh HaBbIKAMHM Y4€OHO-MCCIIEA0BATEIHCKON U MPOEKTHOUN JIEATEIbHOCTH B
obsactu (pU3UKH;, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITCIILHOMY ITOMCKY Me-
TOJOB PEIICHUS 3a1a9 (PU3HIECKOTO COASPKaHUs, TPUMECHEHHUIO Pa3IMIHBIX METO0B
MTO3HAHUS;

— BJIQJIETh BUJAMU JIEATEIIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €r0 UHTEPIIPE-
Taluu, TPeoOpa3oBaHUI0 U MIPUMEHEHUIO B PA3JIMUHBIX YUE€OHBIX CHUTYyallUsX, B TOM
YHCJIe MIPU CO3aHUM YUEOHBIX MPOEKTOB B 001acTH (PU3UKH;

— BBISBIIATh IPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTyaJIU3UPOBaTh 3a/1a4y, BbIJBU-
raTb TUNOTE3y €€ peIIeHUs, HaXOJUTh apryMEHThI [JIs J0Ka3aTeJIbCTBA CBOUX
YTBEPXKIEHUM, 3a1aBaTh MAPAMETPbI U KPUTEPUH PEILICHHUS;

— aHAJIU3UPOBATH MOJIYUYECHHBIE B XOJI€ PEIICHUS 33a/1aud PE3yIbTaThbl, KPUTHYE-
CKH OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

— CTaBUTHh U (POPMYyIUPOBATH COOCTBEHHBIEC 33/1a4u B 00Pa30BATEILHON JCATEb-
HOCTH, B TOM YHUCJIE IPHU U3YYCHUHU (DU3HKHU;

— J1aBaTh OLICHKY HOBBIM CHUTYyaIlUsIM, OILICHUBATh MPUOOPETEHHBIN OIBIT;

— YMETh MEPEHOCUTH 3HAHUS MO (U3UKE B MPAKTUYECKYIO O0JIACTh KU3HENIEs-
TEJIbHOCTH;




— YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JaCTeH;

— BBIJIBUTaThb HOBBIE HJIEH, IPEIIaraTb OPUTMHAIBHBIE MOJIXOJbI M PELICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

PaboTa ¢ uapopmanmeii:

— BIQJICTh HABBIKAMU TMOJY4YeHHUS HHPOpMAIMH (PU3UUYECKOTO COJEpIKaHUSA W3
VMCTOYHHUKOB Pa3HbIX THIOB, CAMOCTOSATEIBHO OCYIIECTBISATh MOUCK, aHAJIHU3, CUCTE-
MaTHU3aLUI0 U UHTEPIIpETAIMI0 HHPOPMALIMU PA3IUYHBIX BUIOB U (POPM IIpeICTaBIE-
HUS;

— OILIEHMBATh JOCTOBEPHOCTh MH(POpPMALIUH;

— HCIOJIb30BaTh CPEJCTBA MH()OPMALMOHHBIX U KOMMYHHMKAI[MOHHBIX TEXHOJIO-
Ui B PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3AI[MOHHBIX 33/a4 C CO-
OJrfoIeHHeM TPEOOBAHHMI SPrOHOMUKH, TEXHUKU O€30MACHOCTH, TMTHUEHBI, PECYPCO-
cOepekeHus1, MPaBOBBIX U ITHUYECKUX HOPM, HOPM UH(POPMALIMOHHON 0€30MacHOCTH;

— CO03[1aBaTh TEKCThI (PU3NYECKOTO COAEpPKAHUS B Pa3IMUYHbIX (popmaTax ¢ yué-
TOM Ha3HaueHus UHQOpMAllM U 1EJEeBOM ayAuTOpUH, BBIOMpPAs ONTHUMAJIBHYIO
(dopMy npeAcTaBICHUS U BU3yaIu3alUu.

YHuBepcaabHble KOMMYHHUKATUBHBIE JICHCTBUSL.
OO1eHue:

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

— pacno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallUd U cMAr4aTh KOH(IIMK-
THI,

— Pa3BEPHYTO M JIOTUYHO M3J1araTtb CBOK TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3bI-
KOBBIX CPEJICTB.

CoBMecTHas 1€SATEIBHOCTB!

— TOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIWBUIYaIbHOU
paboThl; — BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUN C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro 4jieHa KOJUIEKTHBA,;

— TPUHUMATH 1€JIM COBMECTHOM JeATEIbHOCTH, OPraHU30BbIBATh U KOOPAHHM-
pOBaTh AEUCTBUS MO €€ NJOCTHIKEHUIO: COCTABIIATH IJIaH ACUCTBHUH, pAaCIPEICIIsTh PO-
JM ¢ y4€TOM MHEHUN YYaCTHUKOB, 00CYX/IaTh pe3yJbTaThl COBMECTHON PabOTHI;

— OILIGHHMBATh KAU€CTBO CBOETO BKJIAJla M KaXXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIINI
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

— TpeasiaraTh HOBBIE MPOEKTHI, OIEHUBATh MJEU C MO3UIMU HOBHU3HBI, OPUTHU-
HaJIbHOCTH, TPAKTUYECKON 3HAYMMOCTH;

— OCYILECTBJISATHh MO3UTUBHOE CTPATETMYECKOE MOBEJECHUE B PA3IMYHBIX CUTYa-
LUSIX, IPOSBIISATH TBOPUECTBO U BOOOpaxKeHHE, ObITh MHUIIMATUBHBIM.

YHUBEPCAIbHBIE PETYJISATUBHBIC TEUCTBUS
Camoopranuzanusi:

— CAMOCTOSITEJIbHO OCYILECTBIATh IMO3HABATENIBHYIO JIE€ATENBHOCTh B 00JacTH
(U3UKU U aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTh U (OPMYIMPOBATH COOCTBEH-
HBIC 33/1a4U;

— CaMOCTOSITENIBHO COCTABJIATH IIJIaH PEUICHUS PACYETHBIX M KAYECTBEHHBIX 3a-
7la4, TUIaH BBINOJIHEHUS MPAaKTHUYECKOH paboThl ¢ y4ETOM HMMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MTPEANOYTEHUM;




— J1aBaTh OLEHKY HOBBIM CUTYaLHIM;

— pacuMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHUIH;

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

— OLIEHUBATH MPUOOPETEHHBIN OIBIT;

— crnoco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYAUIMHU B 00nacTu Gusu-
KU, TIOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb:

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

— BJIQJIETh HaBBIKAMM IO3HABATEJIbHOM pe(IeKCHH KaK OCO3HAHUsSl COBepllae-
MBIX JEHUCTBHUI U MBICTUTEIbHBIX MTPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI; UCIIONb-
30BaTh MPUEMBI peIIeKCUU IJIs1 OIICHKU CUTYaIllH, BBIOOpA BEPHOTO PEIICHMUS;

— YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO UX CHHKE-
HUIO;

— MPUHUMATh MOTHBBI U apIYMEHTHI IPYTUX MPU aHAJIN3E PE3YJIbTATOB JACSATENb-
HOCTH.

[Ipunsitue ceds u Ipyrux:

— MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

— NPUHUMATHh MOTUBBI U apPIyMEHTHI IPYTUX MPU aHAIM3€E PE3YJIbTATOB JAEATEIb-
HOCTH;

— MpPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKHU.

[To yuebHOMYy mipenmery «Duszukay (6a30BbId YpPOBEHB) TPEOOBAHUS K npeo-
MEemHbIM pe3yTbmamam OCBOSHHs 0a30BOT0 Kypca (GU3MKH JOJKHBI OTPaXKaTh:

— ¢c(OpMHUPOBAHHOCTH MPEACTABIECHUI O POJIU U MecTe (GU3UKH U ACTPOHOMUH B
COBPEMEHHOW HAay4YHOW KapTHHE MUPA, O CHCTEeMOOOpa3yromiel poinu PU3nuKu B pas-
BUTHUM €CTECTBEHHBIX HAYK, TEXHUKHU U COBPEMEHHBIX TEXHOJOTHI, O BKIIAJE€ POCCUIA-
CKHUX U 3apyOEKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTUE HAYKU; MOHUMAaHHE (DU3UUECKOM
CYLIHOCTH HAOJI0JAaeMbIX SIBICHUH MHUKPOMHPA, MAaKpOMHUpPA U MEramHpa; MOHHMa-
HUE POJIU AaCTPOHOMHUHU B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa W JlajbHEHIIeM
HAyYHO-TEXHUYECKOM Pa3BUTUH, POJIU (PU3UKHU B POPMUPOBAHUM KPYyro3opa U (pyHK-
UOHAIBHOW IPAMOTHOCTH YEJIOBEKA JUIsl peICHUsI TPAKTUYECKUX 3a/1ay;

— c(hopMUpOBaHHOCTh YMEHHI pacro3HaBaTh (pU3NUYECKHE SIBJICHUS (IIPOLIECCHI)
U OOBSCHATH UX Ha OCHOBE M3YYEHHBIX 3aKOHOB: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSIMOJIMHEMHOE JBUKEHHE, CBOOOJHOE MAaJleHUE TeN, JBHKEHHE MO OKPYKHOCTH,
MHEpLHUs, B3aUMOJACHUCTBHE TeJ, KoJeOaTelIbHOE JIBUYKEHUE, PE30HAHC, BOJIHOBOE
nBkeHue; nuddysus, 6pOyHOBCKOE IBIKCHHUE, CTPOCHHUE KHIKOCTEH M TBEPABIX
TeJ, U3MEHEeHNe 00beMa TeJl MPHU HarpeBaHuu (OXJIaKIEHUH), TEIJIOBOE paBHOBECHE,
UCIapeHue, KOHJIEHCallUs, TJIaBJIeHUE, KpUCTAJUIN3allks, KUIIEHUE, BIAXXHOCTh BO3-
JyXa, CBSI3b Cpe/IHEeN KHHETUYECKON SHEPTUU TEIJIOBOTO JIBUXKEHUS MOJIEKYJI ¢ abco-
JIOTHOM TeMIlepaTypol, MOBBIIICHUE JABJICHUS Tra3a MpPU €ro HarpeBaHUM B 3aKpPbI-
TOM COCYZ€, CBSI3b MEXK/y MapaMeTpaMu COCTOSIHUA raza B U30IpoIleccax; dJIEKTpHU-
3a1Msl TN, B3aUMOJIEHCTBUE 3apsiI0B, HArpEBaHUE MPOBOJAHUKA C TOKOM, B3aUMO/IEH-
CTBME MAarHUTOB, DJIIEKTPOMArHUTHAS UHIYKLIMSI, IeWCTBIUE MAarHUTHOIO MOJISl HA MPO-



BOJHUK C TOKOM M JBWXKYIIUUCS 3apsij, AJIEKTPOMATHUTHBIE KOJIEOAHWUS W BOJ-
HBI,IIPSMOJIMHEITHOE pacIpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE, UHTEpde-
peHIus, TUPpaKkus U MOJsIpU3aus CBETa, JTUCIIepCUsi cBeTa; (OTOIIEKTPUUECKUN
s (dexT, cCBETOBOE J1aBlIeHUE, BOSHUKHOBEHUE JTMHEHYATOro CIEKTpa aToMa BOJIOPO-
J1a, €CTECTBEHHAsI U UCKYCCTBEHHAs PaUOAKTUBHOCTD;

— BJIQJICHUE OCHOBOMOJATAIOUIUMU (PU3NYECKUMU TOHSTUSIMU W BEJIMYMHAMU,
XapaKTEPHUIYIOMTMMHU (HU3UIECKUE MPOIIECCHI (CBSI3aHHBIMU ¢ MEXaHUYCCKUM JIBHIKE-
HUEM, B3aUMOJICUCTBUEM TE€Jl, MEXaHUYECKUMHU KOJECOAHUSIMU U BOJIHAMH; aTOMHO-
MOJIEKYJISIPHBIM CTPOECHHEM BEIIECTBA, TEMJIOBBIMHU MPOLIECCAMM; SJIECKTPUUECKUM H
MAarHUTHBIM TIOJISIMH, DJICKTPUYCCKAM TOKOM, DJICKTPOMATHUTHBIMU KOJICOAHUSMU H
BOJIHAMU; ONTUYECKUMU SIBIICHUSIMH; KBAHTOBBIMU SIBJICHHSIMH, CTPOCHHEM aTOMa U
aTOMHOTO Si7Jpa, PaJlOaKTUBHOCTHIO); BIIAJICHUE OCHOBOIOJIAralONUMU aCTPOHOMHU-
YECKUMHU TOHATUSAMHU, MO3BOJSIOIIUMU XapAKTEPU30BATh IPOLIECCHI, ITPOUCXOISIINE
Ha 3Be3/1aX, B 3BE3/IHBIX CHCTEMaxX, B MEKTraJaKTUYECKON cpejie; NBIKEeHHE Hebec-
HBIX TeJl, IBOJIIOLUIO 3Be3/ U BceneHnnou;

— BJIQJICHUE 3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TEOPUSAMH (3aKOH BCEMUPHOIO Tsi-
rorenus, I, II u III 3akonbl HploTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOW SHEPIuH,
3aKOH COXPAHEHHS] UMITYJIbCA, MPUHLMI CYIIEPIO3UILINU CUJI, TPUHIIUI PABHOIIPABHO-
CTA MHEPUUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KHHETUUYECKYIO TEOPHUIO CTPOE-
HUS BEUIECTBA, Fa30BbIC 3aKOHBI, IEPBbIM 3aKOH TEPMOJAMHAMUKH; 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsAna, 3akoH Kynona, 3akon OMa ajis yyacTka memnu, 3akoH Oma
JUTS TIOJTHOM 3JICKTPUYECKOW 1ienu, 3aKoH [[koyis - JIeHna, 3aK0OH 3JeKTpOMarHuT-
HOW MHIYKIIMHU, 3aKOH COXPAaHEHUS SHEPIUHU, 3aKOH NPSIMOJIMHENHOTIO PacCIpoOCTpaHe-
HUS CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH NPEJIOMIIEHUs CBETA; 3aKOH COXPaHCHUS
DHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUYECKOrO 3apsja,
3aKOH COXPAHEHHUsI MacCOBOI'0 YMCJa, MOCTyaaTsl bopa, 3aKOH paguoOakTUBHOIO pac
aja); YBEpEHHOE HCIIOIh30BaHNE 3aKOHOB U 3aKOHOMEPHOCTEH MpU aHan3e Pusnye-
CKUX SBJICHUU U IIPOLIECCOB;

— YMEHHME YUUTHIBATh TPAHUIIBI TPUMEHEHUS] U3YYEHHBIX (PU3MYECKUX MOJIEIICH:
MaTepuajgbHas TOYKA, WHEpIMAJIbHAs CUCTEMa OTCUETa, WACAIbHBIA Ta3; MOJCIH
CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEJ, TOUCUHBIN JEKTPUUECCKUMN 3apsii, AAEp-
Has MOJIEJIb aTOMa, HYKJIOHHAsh MOJIENIb aTOMHOTIO Si/ipa MpU PEIICHUH (PU3NUECKUX
3a1ad4;

— BJIaJIEHNE OCHOBHBIMU METOJIaMU HAyYHOTO TMO3HAHUS, UCTIOIh3YEeMbIMU B (PU-
3WKe: TPOBOJUTH MPSIMbIE U KOCBEHHBIE M3MEpPEHUsT (DU3UIECKUX BEJIMYWH, BhIOUpas
ONTUMAJIbHBIN CITOCO0 M3MEPEHUS U UCTIOIb3Ys U3BECTHBIE METO/IbI OIIEHKU MOTPEIl-
HOCTEH M3MEPEHUM, MPOBOJUTh UCCIIEIOBAHUE 3aBUCUMOCTEN (DU3NUECKUX BEJIMYMH
C HUCIIOJB30BAaHUEM MPSIMBIX H3MEPECHUH, OOBSICHATH MOJYy4YCHHBIC PE3yJbTaThl, UC-
noJyib3yst (PU3MYECKUE TEOPHM, 3aKOHBI W TOHATHS, W JeNIaTh BBIBOJIbI; COONIOAATH
npaBuia 0€30MacHOro TpyJa MpU MPOBEJACHUM HCCIEIOBAaHUN B paMKax y4eOHOro
HKCIIEPUMEHTAa U Y4eOHO-UCCIIEeIOBATEIbCKON JEATEIBHOCTH C MCHOJIb30BAHUEM
U(POBBIX U3MEPUTETBHBIX YCTPOMUCTB U J1abopaTopHOro obopynoBaHus; chopmu-
POBAHHOCTH MPEACTABICHUNA O METOJIaX MOJYYECHHUSI HAYYHBIX aCTPOHOMHUYECKUX 3HA-
HU;



— c(hOopMHPOBAHHOCTb YMEHUS pelIaTh pacueTHBIEC 3a7]auu C SIBHO 3a/laHHON (Pu-
3UYECKOM MOJIEIIBIO, UCIIOINB3Ys (PU3NUECKHE 3aKOHBI U IPUHIIMIIBI; HA OCHOBE aHaJIU-
3a YCJIOBMS 3a/1a4ll BBIOMPATh (PU3NUYECKYIO MOJEIb, BBIAEIATh (PU3NUECKUE BEIUUU-
Hbl U (OpMyJIbI, HEOOXOJUMBIE ISl €€ PELICHUs, IPOBOAUTH PAcUEThl U OLICHUBATh
PEANBHOCTh MOTYYEHHOTO 3HAUEHUs (PU3NUECKON BEIMUYMHBL;, PEIIaTh KaueCTBEHHbIE
3aJlayy, BBICTPAUBasl JOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY PACCYKIECHHUI C OIO-
pO¥i Ha U3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS;

— ¢(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHSTH MOTyUYCHHBIC 3HAHUS I OObSICHEHUS
yCIIOBUIM TpOTEKaHusl (PU3MYECKUX SBICHUI B MPHUPOJAE U ISl MPUHATHUSA TPaKTHUe-
CKUX pELIEHUH B MOBCEJHEBHOW JKU3HU Ul oOecreueHus: Oe301MacHOCTH MpU o0pa-
IIEHUU C OBITOBBIMU NMPUOOpPAMH U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 3/10-
POBBSl U COOJIIOJICHUSI HOPM SKOJIOTMUECKOTO MOBEAEHUS B OKpY’KaIoIEel cpefe; mo-
HUMaHHe HEOOXOUMOCTH MPUMEHEHUS TOCTHXKEHUN (U3MKHU U TEXHOJOTUH JUIs pa-
UOHAJIBHOTO MTPUPOIOIOJIb30BAHUS;

— ¢(OpMHUPOBAHHOCTh COOCTBEHHOM MO3MIMM MO OTHOUIEHHIO K (PHU3NYECKOU
uH(pOpMaIUK, TOJIy4aeMO U3 Pa3HbIX UCTOYHUKOB, YMEHHI MCIOJIb30BaTh HU(ppPO-
BbIE TEXHOJIOTUH JJIS IOUCKA, CTPYKTYPUPOBAHUSI, THTEPIIPETAMU U NIPEICTABICHUS
y4eOHOM M Hay4HO-NONYJSPHOM HMHPOpMalWU; pa3BUTHE YMEHUN KPUTHUYECKOTO
aHaJM3a NoJiy4aeMon nHpopManuu;

— OBJIaJICHUE YMEHUAMU pabOTaTh B IPYyMIE C BBHIMOJIHEHUEM Pa3IMYHBbIX COLU-
aJIbHBIX POJIEH, MIIAHUPOBATh pa0dOTy IPYMIbl, PAMOHAIBLHO PACIPEAEIATh AEATENb-
HOCTb B HECTAHJAPTHBIX CHUTYalMsIX, aJ€KBaTHO OLEHMBATh BKJAJ KAXKIOTO U3
YYaCTHUKOB TpYIIbl B pEIIEHUWE paccMaTpuBaeMoil mpobnemsbl; 11) oBmaneHue
(copMHUpPOBAaHHOCTH MPEACTABICHUI) MpPaBUJIAMU 3anucu (pU3HUecKuX Gopmyn pe-
Ibe(hHO-TOUEYHOU cucTeMbl 0003HaueHui JI. bpaiins (st cnensix ¥ ca1adoBUASIIAX
oOyyJarommxcsi).

B pesynbrare ocBoeHMs yueOHoronpeaMmera «Pusuka» oOydaromuecs JOJIK-
HBI:
3HAMb:

— CMBICJ TOHATUN: (PU3MYECKOE SIBJICHHE, TUI0TE3a, 3aKOH, TEOPHs, BEIIECTBO,
B3aMMOJICICTBHE, 3JIEKTPOMAarHUTHOE I0J€, BOJHA, (POTOH, aTOM, aTOMHOE SpO,
VOHU3UPYIOIINE U3TYUEHUS;

— CMbICT (U3UYECKUX BEIMYHH: CKOPOCTb, YCKOPEHHE, Macca, CHUJia, UMITYJbC,
paboTa, MexaHM4YecKas SHEPIusi, BHYTPEHHsS SHEprusi, aOCOJIOTHAsI TeMIlepaTypa,
CpellHSAs] KHHETUYECKas SHEPIHsl YacTHUIl BEIEeCTBA, KOJUYECTBO TEIUIOThI, AJIEMEH-
TApPHBIN JICKTPUYECKUN 3aps;

— CMbICT (PU3MYECKUX 3aKOHOB KJIACCMYECKON MEXaHUKH, BCEMHPHOIO TSrOTe-
HUS, COXPAHEHUSI DHEPTUH, UMIYJbCa U JJIEKTPHUUYECKOrO 3aps/ia, TEPMOIMHAMUKH,
AIIEKTPOMArHUTHOU MHAYKIMHU, (OTOdD(DEKTa;

— BKJIaJ] POCCUIMCKHX M 3apyO€KHBIX YUCHBIX, OKA3aBIINX HAUOOJbIIEE BIUSHHUE
Ha pa3BUTHE (DPU3BUKHY;

B pe3ynbTaTe 0CBOCHHUS TUCUUIIIMHBI 00YYarOUKCs JOIKEH
ymemb:
— TPOBOAWUTH HAOIIONIEHUS, TUIAHUPOBATH W BBHIMOJHATH SKCIEPUMEHTHI, * BbI-



JIBUTATh TUTIOTE3bl U CTPOUTH MOJIEIIH,

— MPUMEHATDH MOJTYYEHHBIC 3HAHUS MO (PU3UKE I OOBSICHEHHS pa3HOOOPA3HBIX
bu3MYeCcKuX SIBJICHUI 1 CBOMCTB BEIIECTB;

— MPaKTUYECKHU MCTOJIb30BaTh PU3NUYECKHUE 3HAHUS;

— OIICHMBATh JJOCTOBEPHOCTH €CTECTBEHHO-HAYYHON MH(POPMAIINH;

— HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS JUISl PEIIEHUS TPAKTUYECKHUX
3aJlay MOBCEJHEBHOM XKU3HH, oOecrieyeHus: 0€30MacHOCTH COOCTBEHHOM >KM3HU, pa-
UOHAIBHOTO MPUPOIOTOIB30BAHUS U OXPAHBI OKPYKAIOIIEH CPEJIbl.

— ONUCHIBATh U OOBICHATH (PU3MYECKUE SIBJICHHS W CBOMCTBA TEJ: CBOWMCTBA Ta-
30B, JKUJKOCTEH M TBEPABIX TEJ; 3JIEKTPOMATHUTHYIO MHIYKLIHIO, PACIPOCTPAHEHHE
AJIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBAa CBETA; M3JIYyYEHUE W IMOIJIOIICHHE
cBeTa aToMoM; PoTorh(DeKT;

— OTJIMYATh TUIOTE3bI OT HAYYHBIX TEOPUIL;

— JIeJ1aTh BBIBOJIbI HA OCHOBE AKCIIEPUMEHTAIbHBIX TAHHBIX;

— MPUBOJIUTH NPUMEPHI, OKA3bIBAIOLINE, YTO: HAOIIOAECHUS U SKCIIEPUMEHT SB-
JSIFOTCSL OCHOBOM N1l BBIABMIKEHUSI THIOTE3 M TEOPHil, MO3BOJIAIOT MPOBEPUTH HUC-
TUHHOCTh TEOPETUYECKHUX BBIBOJIOB; (DU3MUECKasi TEOPHs AAET BO3MOXKHOCTb OOBsC-
HSATh W3BECTHBIEC SIBJIICHHS MPUPOJbl U Hay4dHble (DAKThI, MPEACKA3bIBATH €UIE HEU3-
BECTHBIE SIBJICHUS;

— NPUBOAUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BAHUSA (PU3NYECKHX 3HAHUM:
3aKOHOB MEXaHHUKH, TEPMOJIMHAMUKHU U JEKTPOJUHAMHUKHU B SHEPTeTHKE; Pa3INuHbIX
BUJIOB AJIEKTPOMArHUTHBIX W3JIyYEHUH ISl Pa3BUTHUS PaJMO U TEICKOMMYHMKAIIHM,
KBaHTOBOW (PM3WKH B CO3/IaHUH SIIEPHOMN SHEPTETUKH, JIa3€POB;

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

— NPUMEHATH MOTYYEHHbIE 3HAHUS ISl petieHus (U3MYEeCKuX 3a/1ady;

— ONpenensiaTh xapakrep (u3nYecKoro mpoiecca no rpaduky, Tadnuie, Gopmy-
je; U3MepATh psii (U3MUYECKUX BEIIMYHMH, MPEJCTaBIss pe3yslbTaThl W3MEpPEHUM C
Y4ETOM MX MOTPEITHOCTEM.

2.CTPYKTYPA U COAEP KAHUE YUYEBHOI'O IPEJIMETA

O06bem yuebHOTro npeaMeTa U BUIbl ya4eOHOU paboThI

Bun yuebHoit paboTbl O6beM B yacax
Ob6s3arenbHas yueOHas Harpy3ka, B TOM YUCIIe 120
JIEKIIUHU, YPOKHU 78
n1abopaTopHbIe paboThI -
MPAKTUYECKUE 3AHATUSA 42
KOHCYJIbTalluX -
KypcoBas pabora (IIpOeKT) -
CamocrositenpHas padoTta 18
[TpomexxyTouHas arrectanus B pOpMe IK3ameHd 6
Bcero no nucuuminze 144




2.1 TeMaTH4YeCKHUH IJIAH U COAEPKAHME AUCHUTIIUHBI

HaunmeHnoBanue 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 HAY4HOTO
[IO3HAHUSA

Coaepxanue yueOHOro matepuasa

®dwusuka - Hayka o mpupope. HaydHple MEeTOIBI TO3HAHUS OKPY)KAIOIIEro MHpaA.
Ponpb skcnepuMeHTa U TEOPUH B MpOLECCEe MO3HAHUS NPUPOABI. DKCIEPUMEHT B
¢usuke. MonenupoBanue GU3NIECKUX SBJICHUN U MporieccoB. HayuHble rumore-
361. DU3NYECKIE 3aKOHBI U TeOpuH. [ paHUIBI TPUMEHUMOCTH (PU3NIECKUX 3aKO-
HOB. [IpuHIun cootBetcTBHsA. Poitb U MecTo GQU3MKU B (YOPMHUPOBAHUH COBpE-
MEHHON HayYHOW KapTHHBI MHUPA, B IPAKTHUECKOHN JAESITETLHOCTH JIOZCH.

Paznen 2. Mexanuka.

Tema 2.1. Kunema-
THKA

Conep:xanue y4eGHOro MmaTepuasa

Mexannueckoe ABmkeHHe. OTHOCUTEIBHOCTh MEXaHHYECKOI'O IBHIKEHUS.
Cuctema orcueta. Tpaextopus. IlepemerieHue, CKOpoCTb (CpeAHSs CKOpPOCTb,
MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHallbHOW TOYKHU, UX MPOEKIUU Ha OCH
cuctemMbl koopauHaT. ClIoKeHHe MTepEeMEIIeHNN U CII0KEeHHE CKopocTed. PaBHo-
MEpHOE ¥ paBHOYCKOPEHHOE MPsIMOIMHEHHOE ABIkeHHe. [ paduku 3aBHCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U NEPEMEILEHUS MaTepUAIbHON TOYKH
ot Bpemenn. CBOOOHOE TageHne. Y CKOpeHne cBOOOTHOTO majaeHus. KpuBomu-
HelHoe JABIKeHue. JBrKeHrne MaTepualbHOM TOUKH 110 OKPY>KHOCTHU C MOCTOSIH-
HOM II0 MOZYJIIO CKOPOCTBIO. YTJIOBasl CKOPOCTh, JIMHEWHas ckopocTs. Ilepuon u
gacroTa obpameHus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

B TOM uMcIIe, MPAKTHYECKUX 3aHATHI

[Ipaktrueckoe 3ausTue Ne 1 «Permenue 3a1ad Mo KHHEMATHKE.

CamocrosiTenpHas paboTa

Tema 2. 2 luna-
MUKA.

Coaepxanune yueOHOro matepuasia

[Ipuauyn otHOocuTensHOCTH ['ammnes. Ilepswiii 3akoH Herotona. Muepnu-
aJIbHBIC CUCTEMBI OTCUECTA.

Macca Tena. Cuna. [Ipunnun cyneprnosunuu cuil. Bropoit 3akon HetoTona
I MaTepuanbHON Toukd. Tpetwil 3akoH HproTOHA 111 MaTepHAIBHBIX TOYEK.
3akoH BcemupHoro tarotenusd. Cuna Tspkectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Tpenue. Buapl TpeHus (moxos,
cKonbKeHus, kKaueHus ). Cuna Tperus. Cyxoe TpeHue. Cuiia TpEeHHs CKOIBKEHHS
u cuna tpenus nokos. Koadumment tpenus. Cuia compoTHBICHHUS TIPH IBIDKE-
HUU Tejla B >KUJKOCTH Wiu rase. IloctynaTtenbHoe U BpaliaTeIbHOE ABU)KCHHE
abCOIOTHO TBEPIOTO Tea. MOMEHT CHIIBI OTHOCHTENBHO OCH BpamieHus. [lnedo
CHJIBL. Y CJIOBHSI PABHOBECHSI TBEPAOTO TENa.

B Tom YHUCJE, IPAKTHYIECCKUX 3aHATHI

[Ipaktuueckoe 3ausitue No 2«Pemienue 3aaa4 1o JUHAMUKE».

CamocrosiTeqnbHas padoTa

Tema 2.3. 3aK0HEI
COXpaHCHUS B Me-
XaHHUKE.

Conep:xanue y4eGHOTro MaTepuajia

Nmnynsc marepuanbHONM TOYKHM (T€da), CHCTEMbl MaTepHANIbHBIX Todek. M-
MyJBC CHJIBI U U3MEHEHHE MMITYJIbCa Tella. 3aKOH COXpaHEHMsI UMITyJibca. Peak-
THUBHOE ABIKeHHE. Pabora cumel. MomHOCTh cvitbl. KuHeTHYECKast SHEprus Ma-
TepuansHOi Touku. Teopema 00 M3MEHEHHH KUHETHUECKOH sHeprun. [loTeHmm-
anpHast sHeprus. [loTeHnnansHas SHEPrust ypyro 1ehopMHUPOBAHHONW NPYKHHBL.
[MoTeHnmanbHas dHeprus Tena BOJIM3M MOBEpXHOCTH 3emid. [loTeHIManbHbIC U
HETNOTCHIUAIbHBIE CHIIbL. CBS3b pabOThI HEMOTCHIUMAIBHBIX CHII C H3MEHECHHEM
MEXaHUYECKOW IHEPTHH CHCTEMBbI Tell. 3aKOH COXPAHEHHUS MEXaHWYECKOM 3Hep-
rud. YIPYyrue U Heypyrue CTOIKHOBCHHUSI.

B Tom unciIe, NPAKTHYECKUX 3aHATHI

HpaKTI/I‘{CCKOC 3ansatue Ne 3«Pemrenne 3aaa4 Ha 3aKOHbI COXPAHCHUS.

CamocrosTesbHas padora




HaumenoBanue pas-
JIETIOB U TEM

Cognepskanue y4eOHOrO MaTepualia, IPaKTHUECKUE 3aHSITHSI, CAMOCTOSITEIIbHAS
pabota oOyuaromuxcs

O0Bem
4acoB

2 cemecTp

PA3JIEJI 3. MonekymsipHas pU3UKa U TEPMOJTHHAMUKA.

Tema 3.1. OcHOBEI
MOJIEKYJISPHO-
KUHETHYCCKOU
TEOpUH.

Conep:xanue y4eOHOro MmaTepuasa

OCHOBHBIC TOJIOKEHUSI MOJICKYIIPHO-KHHETHYECKOH TEOPHH W WX OIBITHOE
obocHoBaHue. bpoyHosckoe nBmwkenue. Juddy3us. Xapakrep ABKESHUS U B3a-
UMOJICHCTBHS 4acTUI] BelecTBa. Moienu CTpOCHUs ra3oB, )KUAKOCTEH U TBep-
IIBIX TEJI U OOBICHEHHWE CBOWCTB BEILIECTBA HA OCHOBE 3THX Moueneid. Macca u
pasmepsl Monekyid. KommuectBo BemiectBa. [loctosinnas ABoragpo. TerumoBoe
paBHOBecue. Temmnepatypa u ee usMmepenue. Illkana remneparyp Llenscus. Mo-
Jiesb uieaabHoro raza. OCHOBHOE YpaBHEHUE MOJICKYISPHO-KHHETHUECKOH Teo-
pHUH UAeabHOTO ra3a. AOCONIOTHAS TeMIlepaTypa Kak Mepa CpeaHel KHMHeTHde-
CKOM 3HEprHHM TEIUIOBOTO ABIKEHUS yacTHl rasa. Illkana temnepaTtyp KenbBuna.
I'a3oBble 3akoHBI. YpaBHeHHe MenneneeBa-Knaneiipona. 3akon Jlansrona. M30-
MIPOIIECCH B WACAIBEHOM Tra3e ¢ MOCTOSIHHBIM KOJIHYECTBOM BemiecTBa. I 'padude-
CKO€ TIPEJICTABIICHNE H30IPOIIECCOB: N30TEPMa, H30X0pa, H300apa.

B Tom uncie, TPAKTHYECKUX 3aHATHI

[IpakTrueckoe 3ansaTue Ne 4 «PerieHue 3a1a4 Mo MOJIEKYISIpHOU (HU3HKEe».

CamMmocrosTebHas padoTa

Tema 3.2. OcHOBEI
TEPMOTUHAMHUKH.

Conepixanue yueOHOro matepuasa

TepMmoauHamudeckasi cucTeMa. BHYTpEHHSS SHEPrusl TepMOJUHAMUYECKON
CHCTEMBI U CHOCO0BI ee n3MeHeHus. KomuuecTBo TemioTsl U paboTa. BHyTpeH-
HsIsl DHEPTHsI OJJHOATOMHOI'O MJEAbHOTO ra3a. Busl Temnonepegauu: TeIIONnpo-
BOJIHOCTb, KOHBEKIIMS, U3Ty4eHHe. ¥ IeNbHas TEIUIOEMKOCTh BenecTBa. Konnge-
CTBO TEIIOTHI IpH Terutonepeaade. [loustue 06 annadbaTHoM mporiecce. [1epBbrii
3aKOH TEpMOAMHAMMKHU. [IprMeHeHue NepBoro 3aKoHa TEPMOJAMHAMHMKH K H30-
nporieccaM. ['padudeckas naTepnpeTarysi paboThl Ta3a. BTopoi 3akoH Tepmo-
nuHamMuKH. HeobpaTumocTh mporeccoB B mpHupoje. TemnoBsle MamuHbL. [IpuH-
IUITBI JEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPrHH B TEIUIOBHIX Ma-
muHax. KoaddummenT nonesnoro aerdcTBUs TeruioBoid ManmmHbl. [ukn KapHo n
ero K03((HUIMEHT TOJNIE3HOT0 NEHCTBHUS. DKOJIOTHYEeCKHe MpoOIeMBbl TEIIOIHED-
T'€THUKU.

B TOM uMcIIe, MPAKTHYECKUX 3aHATHI

[TpakTrueckoe 3ausTue Ne 5 «Pemenue 3aa4 Ha OCHOBBI TEPMOTUHAMUKI.

CamocrosTesbHas padora

Tema 3. Arpe-
raTHBIC COCTOSIHUS
BemiectBa.  dazo-
BBI€ TIEPEXO/IbI.

Coaepxanue yueOHOro matepuasia

ITapooGpazoBanue W KoHaeHcalus. Mcmapenue u Kunenue. AOCOMOTHAS U
OTHOCHUTENIbHAS BIIAXXHOCTH BO3/yXa. HachleHHBIN Tlap. Y AelbHas TEIUioTa ma-
poobOpazoBaHusl. 3aBUCUMOCTh TEMITEPATYPhI KUTICHUS OT JaBJICHUSI.

Teepmoe teno. Kpucramiuueckue u amopgHbie Teaa. AHU30TPOIHS CBOWCTB
kpuctamioB. XKuakue kpuctainsl. CoBpeMeHHbIe MaTepraibl. [LitaBnenue u Kpu-
cTayuM3anus. YjenpHas Temora riaBineHus. CyOonuManus. YpaBHEHHE TEIUIO-
BOro OajaHca.

B Tom uncie, NPAKTHYECKUX 3aAHATHI

HpaKTI/I‘{eCKOC 3ansaTue Ne6 «Pemrenne 3aJa4 Ha (1)&30BBIC nepexoabh».

CamocrosTesbHas padora

Paznen 4. DnexkrponuHaMuKa.

Tema 4.1.
DNeKTpPOCTaTUKA.

Conep:xanue y4eGHOro MaTepuaa

OnexTpuzanus Tell. DNeKTpUuecKui 3apsia. JBa BUIa dIEKTPUUYECKUX 3apsI0B.
[IpoBOAHUKH, TUAIEKTPUKH U MOIYIPOBOAHUKH. 3aKOH COXPAHEHUS dJeKTpuye-
ckoro 3apsiia. Bzanmopeiicteue 3apsaoB. 3akon Kymnona. ToueuHsld aneKkTprye-
CKMM 3apsifl. OIekTpuieckoe moiie. HampsikeHHOCTh 3IEKTPUYECKOTO TIOJIS.
[IpuHLIMIT CYNEepno3uLuu dIEKTPUUYECKUX MoJiel. JIMHNKM HalpsKEHHOCTH 3JeK-
Tpuueckoro monsi. Pabora cun snekTpocraTudeckoro moiis. [lorenmman. Pasz-
HOCTh NOTEHIHANIOB. [IpOBOIHNKH M TUAJICKTPHKH B AJIEKTPOCTATUIECKOM IIOJIE.




HaumenoBanue pas-
JIETIOB U TEM

Cognepskanue y4eOHOrO MaTepualia, IPaKTHUECKUE 3aHSITHSI, CAMOCTOSITEIIbHAS
pabota oOyuaromuxcs

O0Bem
4acoB

JAwnexTprdeckast IPOHALIAEMOCTb.
OnexkrpoeMkocTb. KoHaeHcaTop. ONEKTPOEMKOCTh IUIOCKOTO KOHAEHCATopa.
OHeprus 3apsHKeHHOTO KOHJIEHCaTopa.

B Tom YUCJTIE, IPAKTHYIECCKUX 3aHSATHI

[Tpaktrueckoe 3ausitue Ne 7 «Perenue 3a1a4 Mo 3IEKTPOCTATHKEY

CamocrosiTeqibHas padoTa

Tema 4.2. TITocTo-
SITHHBIN 3JIEKTpUYE-
ckuii ToK. Toku B
Ppa3INYHBIX Cpenax.

Conep:xanue y4eOHOro MmaTepuasa

DNeKTPUYEeCKUil TOK. Y CIOBHSI CYIIECTBOBAHUS JIEKTPHUUECKOro ToKa. McTouHu-
ku Toka. Cuna toka. [loctosHubri Tok. Hampspkenne. 3akon Oma nmist ygactka
Lenu. JJEeKTPUYECKOe CONPOTHUBIEHHE. YEeNbHOE CONPOTHUBICHHE BEIIECTBA.
[TocnenoBaTensHOE, MapaielibHOE, CMEIIAaHHOE COCJUHEHNE MPOBOJHUKOB. Pa-
00Ta 3JIeKTpUIecKoro Toka. 3akoH Jxoyinsa-JleHa. MOITHOCTh 3IEKTPUIESCKOTO
TOKa.

DNeKTPOABMXKYIIAsl CHUJIa U BHYTPEHHEE CONMPOTUBICHWE UCTOYHUKA TOKA. 3aKOH
Owma Ju1st TOJTHOM (3aMKHYTOM) 3JIeKTpHuecKkoi nermn. KopoTkoe 3aMbIkaHue.
DNeKTpOHHAA MPOBOIUMOCTH TBEPABIX METAIIOB. 3aBUCUMOCTh COMPOTHBIICHUS
METaJIJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTE. DIEKTPUUECKUNA TOK B BaKyy-
Me. CBoOMCTBa 3JIEKTPOHHBIX Ty4KoB. [lomympoBogHuku. COOCTBEHHAs W TIpH-
MecHasi NMPOBOAMMOCTb HOJIyHpoBOIHUKOB. CBoicTBa p-n-nepexona. Ilomympo-
BOJHUKOBBIE TIPUOOPHI. DIEKTPUUYECKH TOK B paCTBOPax M pacIuiaBax dJIEKTPO-
JIUTOB. DIIEKTPOIUTHYECKAS AUCCOIUAINS. DIIEKTPONIN3. DIEKTPUIECKUI TOK B
razax. CaMOCTOSTENHHBIA U HECAMOCTOSITENNbHBIN pa3psia. Momawus. [Tnazma.

B ToM uncie, NPaKTHYECKUX 3aAHATHIL

ITpakTruueckoe 3ansiTue Ne 8 «PemieHue 3aa4d Mo MOCTOSTHHOMY TOKY»

CamocTosiTeJIbHAS paﬁoTa

Tema 3. Marnaur-
HOE 1oJie. JJeK-
TPOMAarHUTHAs WH-
JIYKIIHSL.

Conepxanne yueOHOro matepuasa

[TocTostHHbIe MarHuThL. B3anmoaeicTBUE MOCTOSTHHBIX MAarHMTOB. MarHut-
Hoe nojie. Bektop MaruuTHONM MHAYyKIUY. [IpMHIMI Cyneprno3uuy MarHUTHBIX
noneit. JInanum MarHuTHOW WHAYKIWU. KapTuHa NWMHWN MarHUTHOM WHIYKIMH
T0JISL TOCTOSIHHBIX MarHUTOB.

MarnuTtHO€e 1oJie MPOBOJIHUKA ¢ TOKOM. KapTuHa JTMHUN WHIYKIIUU MarHuT-
HOTO MOJI AJTMHHOTO NPSAMOTro MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJI-
HUKa, KaTylIKu ¢ TokoM. OmbIT DpcTena. BzanumoseiictBre mpoBOTHUKOB C TO-
koM. Cuia Ammnepa, ee Monyns U Hampasienue. Cuna JlopeHna, ee MOAylb H
HampasiieHue. J[BrKeHue 3apsHDKeHHOM YacTUIbl B OJTHOPOJHOM MAarHWTHOM IIO-
ne. Pabora cwiel JlopeHmna. SIBineHue 3aeKTpoMarHuTHON MHIYKIUH. [10TOK Bek-
TOpa MAarHUTHOM WMHIYKIUH. DJIEKTPOABIKYIIAS CUJia MHAYKIHUU. 3aKOH 3JIeK-
TpoMarHuTHOH uHAykuuu ®apanes. BuxpeBoe anexkrpuyeckoe mosie. DJIEKTPo-
JBIXKYINAsl CUJIa WHAYKIMU B MPOBOJHHUKE, NBHMKYILIEMCS MOCTYNATENbHO B OJ-
HOpOAHOM MarauTHoM nodje. Ilpasuio Jlenna. UanykTtuBHOCTD. SIBIIeHME camo-
WHAYKUUHU. DNEKTPOABMKYILAS CHUJIa CAMOMHAYKIUHN. DHEPTUs MarHUTHOTO MOJIS
KaTYIIKH C TOKOM. DJIEKTPOMAarHuTHOE TOJIE.

B Tom YHUCJIE, MPAKTUYCCKUX 3aHATHH

IIpakTrdeckoe 3aHATHE Y«pelieHHe 3a1ad (MarHUTHOE MOJe, dJIeKTpoMar-
HUTHAS! HHAYKITHST)

CamocrosiTesibHas padora

PA3JIEJI 5. Konebanust 1 BOJTHBL.

Tema 5.1. Mexa-
HHYECKHUE U DIIEK-
TPOMAarHUTHBIC
KoJieOaHusI.

Coaepxxanue yueOHOro matepuasa

Konebatenpras cuctema. CBOOOIHBIE MEXaHUYECKHE KoneOanus. ['apMoHu-
yeckue kojebanus. [lepuon, yacrora, amrmrtyna U ¢asza konebanuii. [Ipyxun-
HBI MasiTHUK. MaTeMaTHYeCKUii MasTHUK. Y paBHEHHUE TapMOHHUYECKUX KoJeba-
Huii. [IpeBpamenne sHeprun Ipu rapMOHUYECKUX KojeObanusax. KonebarenpHbIi
KoHTYp. CBOOOMIHBIEC 3JIEKTPOMATrHUTHBIC KOJeOaHUsI B HJCAIbHOM KoJieOaTelb-
HOM KOHTYype. AHAIOTHSI MKy MEXaHHICCKUMH U JICKTPOMArHUTHBIMH KOJIe-




HaumenoBanue pas-
JIETIOB U TEM

Cognepskanue y4eOHOrO MaTepualia, IPaKTHUECKUE 3aHSITHSI, CAMOCTOSITEIIbHAS
pabota oOyuaromuxcs

O0Bem
4acoB

Ooarusmu. @opmyna TomcoHa. 3aK0H COXpaHEHHUS YHEPTHH B HIICATBHOM Kojieba-
TeNbHOM KOHType. [IpencTaBienue o 3aTyxaromux KoiedaHuax. BeiHykIeHHbIe
MexaHudeckue kKosiebanusa. PezoHanc. BeiHykIeHHBIE 2JIEKTPOMarHuTHbBIE KOJie-
Oanus. [lepemennblid TOK. CHHYCOMIAIBHBIN TIEPEMEHHBIH TOK. MOIIHOCTH Tie-
PEMEHHOTO TOKa. AMIUTUTYAHOE U JEHCTBYIOLIEee 3HAUCHNE CHJIBI TOKa W HaIlpsi-
xenns. Tparchopmarop. [Ipon3BoacTBo, mepenada u mMoTpedlicHUE dIICKTpUYe-
CKOW HHEpPruu. DKOJOTHYECKHE PHUCKH IPH IPOM3BOACTBE AICKTPOIHEPTHH.
KynpTypa ucmoap30BaHus AJIEKTPOIHEPTHH B TOBCEAHEBHOH JKU3HH.

B ToM uncie, NPaKTHYECKUX 3aAHATHIL

[IpakTuueckoe 3ansatue Ne 10«Pemenue 3amay (MEXaHWYECKHE U DIIEKTpOMAr-
HUTHBIE KOJIeOaHus)

CamMmocrosTebHas padoTa

0,5

Tema 5.2. Mexa-
HHUYECKHE U DJIEK-
TPOMarHuTHbIC
BOJIHEI.

Conep:xanue y4eGHOro MmaTepuasa

MexaHnnueckue BOJHBI, yciaoBus pacnpoctpaHenus. [lepuoa. Cxopocts pac-
MIPOCTpaHeHus U JUTMHA BOJIHBL [lomepeunsie U mpoaosbHble BoiHBL. WHTEpde-
peHnus ¥ Iudpakus MEXaHHIeCKHX BONH. 3BYK. CKopocTh 3ByKa. ['poMKoCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa. DICKTPOMAarHUTHBIC BOJIHBI. Y CIIOBHS H3ITY-
YEHUsl 3JIEKTPOMATrHUTHBIX BOJH. B3ammHas opueHTtanms BektopoB E, B, v B
9JIEKTPOMarHUTHOM BosiHEe. CBOICTBa AJIEKTPOMArHUTHBIX BOJH: OTpaXeHHE,
MpeyoMIIeHHe, TOoIpu3anus, Tudpakius, uaTeppepernns. CKOpOCTh dIEKTPO-
MarHuTHBIX BOJH. IIlkana amekTpoMarHUTHBIX BOJH. IIpruMeHeHue anekTpomar-
HUTHBIX BOJIH B TeXHHUKE W ObITY. [IpHHIMITBI paguoCBsA3U U TeleBUaeHus. Pa-
JMOJIOKaLKs. DJIEKTPOMarHUTHOE 3arps3HeHUe OKPYKatoLel cpeibl.

B Tom YUCJE, IPAKTHYIECCKUX 3aHATHI

IIpaktuueckoe 3amstue Nell«Pemenue 3amau (MexaHHYECKHE M DIIEKTpOMAr-
HUTHBIE BOJTHBI)

CamocrosiTesqibHas padora

0,5

Tema 5.3. OnrTuka.

Coaepxanune yueOHOro maTepuasa

I'eomerpuueckas ontuka. [IpaMmonrHeHOE pacCIpOCTpaHEHHE CBETA B OJIHO-

ponHoii cpene. JIyd ceera. ToueuHslid HCTOUHHUK cBeTa. OTpakeHUe CBETa. 3aKo-
HBI oTpakeHus cBera. [locTpoeHue n300pakeHuit B MIOCKOM 3epkaie. [penom-
JICHHWE CBETa. 3aKOHBI MIPEJIOMIICHHS CBeTa. AOCOTIOTHBIN TIOKa3aTelb peIoMIIe-
nus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenpHplil yroia NOJHOrO0 BHYTPEHHETO
otpaxkenus. JJucnepcus ceera. CioxHbiii coctaB Oenoro ceta. L[er. Cobupa-
IOLME U pacceuBaroliye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE U ONTH-
Yeckas cuila TOHKOH JIMH3EL [locTpoeHne m300paxeHuii B coOMparomux U pac-
ceuBaroIIKX JuH3aXx. PopMyia TOHKOH JIMH3bl. YBEIMUYEHHE, 1aBAEMOE JIMH30M.
[Ipenenbl npUMEHUMOCTH TEOMETPUUECKON ONITHKH.
BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE HCTOUHHKH. Y CIIOBUA
HaOMIOEHNS MaKCHMyMOB M MHUHHMYMOB B MHTEP()EPEHIIMOHHOW KapTHHE OT
IBYX CHH(A3HBIX KOT€PEHTHBIX MCTOYHUKOB. udpaxuus ceera. Audpakunon-
Hasl pelreTka. Y cioBrue HaONIOCHNS TTIABHBIX MAKCHMYMOB TIPH TTaJJCHUH MOHO-
XPOMAaTHYECKOTO CBeTa Ha AM(pakunoHHyI0 pemeTky. [lomspuzamms ceera.

B Tom YHUCJE, IPAKTHYIECCKUX 3aHATHI

[Ipaktuueckoe 3ausitue Ne 12 «Pemienue 3a/1a4 Mo OnTUKE»

CamocrosiTeqibHasA padoTa

Paznen 6. OcHOBBI crienUaIbHON TEOPUH OTHOCHUTEIIBHOCTH.

Tema 6.1 OcHOBEI
CIIELMAJILHON TE€O-
pUU OTHOCHUTEITb-
HOCTH.

Conep:xanne y4eOHOro MaTepuajia

['panuibl MpUMEHUMOCTH KIIACCHYECKOW MeXaHWKHU. [locTynaTsl crenuab-
HOW TEOPHH OTHOCHTENBHOCTH: WHBAPHAHTHOCTH MOIYJSI CKOPOCTU CBETa B Ba-
KyyMe, NPUHLUI OTHOCUTENBHOCTH OiHIITeHa. OTHOCUTEIBHOCTh OJHOBpE-
MEHHOCTH. 3aMEIJICHHE BPEMEHH M COKPAIICHHE JUIMHBI. DHEPTUs M HUMITYIBC
PENATHBUCTCKOM YacTHIBL. CBSI3b MAacChl C SHEPTHEH U UMITYJIECOM PEISITUBUCT-
CKOH yacTHIIbl. DHEPTHsI TOKOSL.

Pasnen 7. KBanToBast pusuka.




HaumenoBanue pas-
JIETIOB U TEM

Cognepskanue y4eOHOrO MaTepualia, IPaKTHUECKUE 3aHSITHSI, CAMOCTOSITEIIbHAS
pabota oOyuaromuxcs

O0Bem
4acoB

Tema 7.1.
DJeMEeHThl KBAHTO-
BOU OIITHKH

Conep:xanue y4eOHOro MmaTepuasa

®oronbl. Gopmyra [1nanka cBsi3u HEprUH (POTOHA C €r0 YaCTOTON. DHEPrus
n umnyisc ¢oroHa. OTkpeITHE W HccnenoBaHne (ororddexra. OnbiTer AT
CroneroBa. 3akoHbl GoTodddexra. YpaBHeHue DifHmTelHa 11 GoTodddekra.
"KpacnHast rpanuma" doroaddexra. JlaBnenne cera. Ombithl I1.H. JleGenera.
XHUMHYECKOE NEHCTBHUE CBETA.

B ToM uncie, NPaKTHYECKUX 3aHATHIA

[pakrudeckoe 3anstue Ne 13 doronsl, poodrdpdext

CamocrosTeabHas padoTa

Tema 7.2.
Crtpoenue atoma.

Coaepxanue yueOHOro matepuasa

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesuuro -uactun. [lna-
HeTapHas Mojens atoma. [loctynatsl bopa. M3nyuenue u noriomieHue (poTOHOB
IIpU NIEepPeXoJie aToMa C OJHOTO0 YPOBHS PHEPIrUU Ha Jpyroil. Bumbl criekTpos.
CriekTp ypoBHe# 3Hepruu aroma Bojiopoja. BoiHoBbIe cBoiicTBa yacTull. BoiHb!
ne bpoiins. KopoyckynsipHo-BoHOBOM nyanu3M. CIIOHTaHHOE W BBIHY)KJIEHHOE
H3ITyYeHHE.

B ToM uncie, NpaKTHYECKUX 3aHATHIL

[Ipaktrueckoe 3ausitue Ne 14 Pemenne 3a1ad Ha CTpOCHHE aToMa

CamocrosiTeibHast padoTa

Tema 7.3.

ATtomHOE sIIpo.

Copnep:xanue y4ueGHOTro MaTepuaja

OKCIEepUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTpoeHUs siapa. OTKpBITUE paguo-
akTUBHOCTH. OmbITEl Pe3epdopra mo ompeneneHuro cocTaBa paJuoaKTHUBHOTO
u3nyueHus. CoiicTBa anbda-, 6eTa-, raMMa-u3IydeHus. BiusiHue paanoakTus-
HOCTH Ha >KUBBbIE OpraHu3Mbl. OTKpbITHE MPOTOHA U HeHUTpoHa. HykioHHas mo-
nenb sapa [eiizenbepra-MBanenko. 3apan siapa. MaccoBoe uncio siapa. M3oto-
nbl. Anbda-pacnan. DNeKTPOHHBIH U MO3UTPOHHBIA OeTa-pacnan. ['amma- u3iy-
YyeHue. 3aKOH pPaJUMOaKTUBHOIO pacmajia. JHEprus CBS3M HYKIOHOB B spe.
SAnepusie cwibl. Jedekt maccel sapa. SnepHeie peakiuu. JleneHue u CHHTE3
anep. AnepHblii peaktop. TepmosiaepHbiid cuHTe3. [IpoOneMbl U MEpCHIEKTHBHI
SIIEPHOM DHEPreTUKU. DKOJIOIMYECKUE aClEKThl SIEpHONU SHEPreTHKH. DJIeMEH-
TapHble YacTUIBL. OTKPHITHE TO3UTPOHA. MeTonbl HAOMIONCHNS U PETUCTPALUU
aJIeMEHTapHbIX yactull. DyHIaMeHTa bHble B3auMoaelcTBus. EauHcTBo usu-
YECKOW KapTHUHBI MUDA.

B TOM umMcIIe, MPAKTHYECKUX 3AaHATHI

[paktuaeckoe 3anstue Ne 15 Pemenue 3agad (aToMHOE SAPO)

CamocrosTesibHasg padora

Paznen 8. Dne-
MEHTBI ~ aCTPOHO-
MUH B acTpodu3u-
KU.

Conep:xanue y4eOHOTo MaTepuaja

Orarnbl pa3BUTHS acTpoHOMHH. [IpUKIamHOE M MHPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHomuu. Buj 3Be3aHoro Heba. Co3Be3us, SpKue 3BE3/bI, MJIAHEThI, UX BH-
muMoe asuxkeHue. Conneunast cucrema. Connie. ConHeuHass aKTHMBHOCTB. Vc-
TouHMK dHeprun CONHIIA U 3BE3]l. 3BE3/Ibl, UX OCHOBHBIC XapaKTepUCTHKH. [[na-
rpamMma "CHeKTpaJIbHBIN KJIacC - CBETUMOCTR'". 3BE3/IbI TJIABHOW TOCIIE0BATEIh-
HOCTH. 3aBHCHUMOCTDH "'Macca - CBETUMOCTL'" IS 3B€3]1 TVIABHOM MOCJIEI0BATEb-
HocTH. BHyTpenHee ctpoenue 3Be3ll. COBpeMEHHBbIE MPECTaBICHUS O IPOUC-
XOXJIeHUH 1 dBororny CoHITA ¥ 3Be3/1. DTanbl XKU3HH 3Be3/1. Mneunsrit [TyTh -
Hama ['anaktuka. ITonoxxenne n asukeHue Connna B I'anaktuke. THnbl rajak-
TUK. Pannoranaktuku u kBa3apsl. YepHble IbIpBI B spax rajakTuk. BeceneHnas.
Pacmmpenne Beenennoii. 3akon Xa06na. Pa3beranue ramaktuk. Teopus Bonb-
moro B3pbiBa. PemukroBoe wamydenue. MacmTabHas CTpyKTypa BceneHHOM.
Mertaranaktuka. HepenreHnbie mpo0ieMbl aCTPOHOMUHU

B Tom unciIe, NPAKTHYECKUX 3aHATHI

HpaKTI/I‘{eCKOC 3ansaTue Ne 16 ((I/I3y‘-IeHI/Ie KapThbl 3B€3AHOI'O HeOa

CamocrosTesibHas padora

Koncynbpranun




HaumenoBanue pas- | Cozaeprkanue yueOHOro MaTepuaia, IpakTHYECKUE 3aHATUs, caMocTosiTenbHas | O6beM
JIEJIOB U TEM paboTa obyuarouxcs JacoB
CamocrosTenbHas paboTa [TonroToBka K SK3aMeHYy. -
IIpomexyTouHas arTecTanus B popMe 3K3aMeHa 6
Bcero: 144

3.YCJIOBMSA PEAJIMAIIUA YYEBHOI'O TIPEIMETA

3.1 TpeboBaHusi K MUHUMAJIBLHOMY MaTE€pPHAbHO-TEXHUYECKOMYOECTICUCHUIO

Bunbr u hopmbl

CamocrosTens-
Hast pabora
o0ydJaronmxcs

o HanmenoBanue
y4eOHOU nesi- Hannuue marepuaibHO-TEXHUYIECKOTO 00ECIICUCHIS
MOMETIEHUS
TEIHHOCTH
3/1aHue rIaBHOTO KOp- OobopynoBanue: qocka, pabodee MECTo Ipernoa-
nyca, BaTeJIsl, KOJIMYECTBO MOCa0YHBIX MecT — 200.
Kabuner No 111 TexHUUYECKHE CPEICTBA OOYUCHHUS: IKPAH C DJICK-
«/Ins mpoBeneHus 3aHs- | TPOMPUBOOM, IIKad PIKOBBIHA, YCUITUTENb-
TN JIEKIIMOHHOTO TUTIA»  |paclpeiesuTeNb, yCUINTEIb, CHCTEMA aKyCTHYE-
Jlexuu CKasl, CEJIEKTOP aBTOMATHYECKUIi, TPOEKTOP,
MUKIIEp, MUKPO(OH HA TYCHHOH I1Iee, Kamepa
JUTSL BUJIGOKOH(EpeHIInU, HHTep(eiic HACTONb-
HBIH, IByXaHTEHHAsl BOKAJIbHASI PaIuOCUCTEMA C
KarcrolieM, BueokaMepa, MUKpohOHHAs CTOMKa
HACTOJIbHAs, HOYTOYK.
paKTHaecKie 3nanue TIaBHOTO Kopmy- | OOopymoBaHue: T0ocka, pabouee MECTo MpernoaaBa-
p ca, Kabuner Ne316 TeNs1, KOJIMYECTBO MOCaTOUYHBIX MecT — 10.
3aHITHSI, TPYII-
HOBBIE W MM VYyeOnas aynutopust ans | TexHudeckue cpeacTBa 00ydeHHs: KOMITBIOTEPHI, C
— MPOBEACHUS 3aHATHI Cce- | 10CTynoM K ceTu MuTteprer - 10 mT, KaapKyasaTop
Y MHUHApCcKOro Ttuma, rpymn-|— 10 mr.
KOHCYJIbTAIINH,
Texymmii | KoM MOBBIX W WHAUBHUIYyalb- | [I[porpamMmMHoe oOecrieueHue:
T OJ};B moome- | FPX koHCynbTanuii, Te-|1.MSWindows XP professional Bepcus 2002 (32-
POJIb, TP KYIIEro KOHTPOJIA U TIPO- | paspsiaHas).
JKyTOYHas aTTe- . .
MEXYTO4YHOH arrectanmu, 2. MS Office 2010 cranmaptHbif. Bepcus
cTanus
naboparopust «@uzuka» | 14.0.6023.1000 (32-pa3psiiHas).
3nanue rmaBHoro kopnyca | O6opynoBaHue:  CHEHATU3UPOBAaHHAS — MeOelb,

OTax BTOpOU

Kaouner Ne216
«ITomemenue mIgd camo-
CTOSATEIILHOM

paboTel  oOyuaromuxcs,
YATAIBHBIA 3al1 OuOiIHo-
TEKH

KOMITBIOTEpPHAs] TEXHHKA C TOJKIIOYCHHEM K CETH
«Uutepuer»  (OBC  «Znanium.com», 2bC
«AgriLiby, Hayunas 6ubanoreka
«eLYBRARY.RU») u obecriedennem I0CTyma B
ANEKTPOHHYIO 00pa30BaTEIBHYIO CPEIY.
CrneuunanpHas ydeOHas, y4yeOHO-METOIUYECKas H
Hay4JHas JIUTeparypa.

TexHuuyeckue cpeacTBa oOydeHHUs:: KOMITBIOTEPHI B
coope.

[Iporpammuoe oOecnieuenue: 1.
cucteMa ceMeiictea Windows 7/10,
2. MicrosoftOfficeProfessionalPlus 2013

OnepanmonHas




3.2 UudopmannoHHoe odecnieyeHne 00ydeHust

Ilepeyenb pekoMeHyeMbIX Y4eOHBIX H31aHuid, UHTepHET-pecypcoB, 10-
MOJIHMTEJIbHOM JIMTePaTyphbl

OcHOBHBIC HCTOYHHUKH
1. TapacoB O.M. ®u3suka: yuedbnoe nocodbue / O.M. TapacoB. — M.: DOPYM :
NHOPA-M, 2019. — 432 C. - URL:
https://znanium.ru/catalog/document?id=363555

JlonoJIHUTEIbHbIE HCTOYHUKHU
2. JmutpueBa E.M ®usuka B npumepax MU 3agadax: ydeOHoe mocodue/ E.M
Hmutpuesa, JI.JI. Menesa, JI.C. KocTiouenko. — 2 — u3f., nepepad u gom. —
Mockaa: dopym: H®PA-M, 2021. — 512 C. -
URL:https://znanium.ru/catalog/document?1d=367425

HNuTepHer-pecypcesl
1. https://znanium.com/-D1eKTpOHHO-0MOJIHOTEYHAS cucreMa U3JaTeIbCTBa
«Znaniumy
2. https://e.lanbook.com/ DnekTpoHHO-O0MbOIMOTEUHAs cucTeMa «JIaHb
3. http://elibrary.ru — DnexkTponnast 6ubIMOTEKa )KYPHAJIOB.
4. http://www.rsl.ru — Poccutickas ['ocynapctBenHas bubnuoreka.
5. Poccuiickast 35IeKTpOHHAs IIKOJa [ DJIEKTPOHHBINA pecypc]. — Pexxum nocrymna:
https://resh.edu.ru
6. www. school-collection. edu. ru (Eaunas xomnekuus quppoBsix 0Opa3oBaTeb-

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 OIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O

INPEAMETA

Pesynprarel 00y4eHus

Kpurepuu ouenku

q)OpMI)I U MCTOJBbI
OLCHKHN

3HaTh:
* CMBICJ MOHATHH: (DU3UUYECKOE SIBIICHHUE, TUIOTE3a, 3aKOH, TEOPHS,

IlomHOTa W®  KauecTBO
MIPOAEMOHCTPUPOBAHHBIX

Texylmuii KOHTPOIb
— OLIEHKa 3a:

BEILIECTBO, B3aUMOJICICTBUE, AIEKTPOMArHUTHOE TOJIE, BOJIHA, (I)OTOH, 3HAHUA B XOJ€e KOH- — BBIIIOJIHEHUE
aTOM, aTOMHO€ ]P0, HOHU3UPYIOIINE U3TyUeHHUS; TPOJIA NPaKTHYECKHX 3-
* CMbICT (PU3MYECKUX BEIUYUH: CKOPOCTb, YCKOpEHHE, Macca, CHIa, —
UMITyJIbC, paboTa, MEXaHUUYECKas HEPTHs, BHYTPECHHSS SHEPrusi, ad- ’
COJIFOTHAsI TeMIepaTypa, CpelHsasd KHHETHYECKash DHEPIrusl 4acTHIl Be- — IINCBMCHHBIC
HIECTBA, KOJIMYECTBO TEIIOTHI, JIEMEHTAPHBIA IIEKTPUICCKHUN 3apsL; paboTsl T0 TeMaMm
* CMBICT (PU3NYECKUX 3aKOHOB KJIACCHYECKOI MEXaHWKH, BCEMUPHOTO (pasnenam);
TATOTCHUS, COXPAHECHUS IHEPTUH, UMITYJIbCAa U AIEKTPUUECKOrO 3apsi-
i . —CaMOCTOSITEIbHY
J1a, TEPMOIUHAMHKH, SIEKTPOMAarHUTHONW MHAYKIHH, (oTo3(d(eKTa;
* BKJIAJl POCCUMCKUX M 3apYOEKHBIX yYEHBIX, OKa3aBIIMX HAUOObLIEE 10 padory.
BIIMSTHUE Ha pa3BUTHE (DU3UKHY;
IIpomexyTounast
aTTecTalus:  dK3a-
MEH
YMerb: INomHoTa w® xaudecTBO | Tekymmuii KOHTPOIb

¢ IMPOBOAUTH Ha6J’HO[[eHI/IH, MJIaHUPOBATh W BBINOJHATH 3KCHECPHUMCH-
THI, * BBIIBUTATh THIIOTE3bI U CTPOUTH MOJICIIH,

* IPUMCHATH MOTyYCHHBIC 3HAHUS 110 (PU3UKE I OOBSICHEHUS Pa3HO-
00pa3HbIX (PU3UUCCKUX ABJICHUIN U CBOWCTB BEIICCTB;

¢ MIPAaKTUYCCKU UCIIOJIb30BaATh (1)I/I3I/I‘IGCKI/I€ 3HAaHUA,

* OIICHUBATh JJOCTOBEPHOCTH €CTECTBEHHO-HAYYHOH HH(POPMALINY;

* MHCIIOJBb30BaTh HpHOGpeTeHHBIe 3HaHUA W YMCHUA [JIsd PCIICHUA
MPAaKTUYECKHX 3a7a4 MOBCEIHEBHOM JKM3HHU, o0ecTedeHns: 0e30macHo-
CTH COOCTBEHHOW J>XW3HH, PANMOHAILHOTO MPHUPOAONOIB30BAHUS U
OXpPaHBI OKPY’KAIOMICH Cpeb.

* ONUCHIBATh W OOBSACHATH (PU3MUCCKUE SBICHUS M CBOWCTBA TeX:
CBOMCTBA Ta30B, XKHUAKOCTEH U TBEPIBIX TEN; JEKTPOMAarHUTHYIO HUH-
OYKIUIO, PpacIpOCTPAaHEHHE DJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBa CBETa; M3JIy4CHHE U MOIJIOUIEHHE CBeTa aToMoM; (HoTodd-
texr;

* OTITMYATH THUIIOTE3BI OT HAYYIHBIX TEOPHIi;

* IeNIaTh BEIBOJIBI HA OCHOBE dKCIICPUMEHTAIBHBIX TaHHBIX;

* IIPUBOJIUTH MPHUMEPBI, MOKA3bIBAIOIINE, YTO: HAONIOJICHUS U JKCIIe-
PUMEHT SIBIIIFOTCS OCHOBOH /ISl BEIIBI)KCHUS THITOTE3 M TCOPH, TI03-
BOJIIOT TPOBEPUTH HCTHHHOCTH TEOPETHUYECKUX BEHIBOJIOB; (hU3H4e-
CKasl TEOpHUs aeT BO3MOXKHOCTh OOBSCHSATh U3BECTHBIC SIBIICHUS IPH-
POabI 1 HAYYHBIC (I)aKTBI, MPEACKA3bIBATH €1II€ HCU3BECTHBIC ABJICHUA,

* NPUBOJUTH MIPUMEPHI MPAKTHUECKOTO HCIOJIB30BAHUS (U3NIECKUX
3HAHWI: 3aKOHOB MEXaHUKH, TEPMOJMHAMUKH U AJICKTPOJAHHAMHUKHU B
SHEPreTUKE; PA3IMYHBIX BUIOB 3JCKTPOMATHUTHBIX HW3ITYYCHUH IS
pa3BUTHA PaJdO M TEICKOMMYHHUKAIUA, KBAHTOBOH (D)U3UKU B CO3/a-
HUH SICPHON SHEPTETHKH, JIA3€POB;

* BOCIIPHHUMATh M HAa OCHOBE ITOJIYYCHHBIX 3HAHHN CaMOCTOSTEIIEHO
OIICHUBATh MH(MOPMAIHIO, coaepkanryrocsi B coodmenusx CMU, Un-
TEPHETE, HAYYHO-ITOIYISIPHBIX CTAThAX.

¢ IPUMEHATH MMOJTYUYCHHBIC 3HAHUSA JJIA PCIICHUA (bmnqecmlx 3aaa4,

* OIpeAeIATh XapakTep (PU3HYecKoro mpoiecca 1o rpauky, Taouie,
dbopmyne*; m3MmepATh psAn (U3MUESCKUX BEIWYHH, TPEACTABISAS pe-
3yJIbTaThl U3BMEPEHHI C YIETOM MX MOTPEUTHOCTEN.

MPOJIEMOHCTPHUPOBAHHBIX
YMEHHH B XOI€  KOH-
TPOJIA

— OIICHKA 3a:
— BBIIIOJTHCHHUE
MPaKTUYECKUX 3a-

JaHU;
— IHChMCHHBIC

pa6OTBI 110 TEMaM

(paznenam);

—CaMOCTOSITEIIbHY
10 paboTy
IIpomesxyTouHast
aTTecTanus: dK3a-
MCH




