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1. HOACHUTEJIBHASA 3AIINCKA

1.1. MecTo o0meodpa3oBaTesibHOr0 npeaMera ®u3nka B CTPYKTYpPe OCHOBHOM
npodeccuoHaJIbLHOH 00pa30BaTeIbHOI MPOrpaMMbl

VYueOnblit mpeamer «Pu3ukay SBIsIeTCs 0043aTeIbHON YacThIO 001Ie00pa30BaTEIHLHOIO UK
OCHOBHOM 00pa3oBaTenbHOM nmporpaMmMbl B coorBeTcTBUU ¢ DI'OC CIIO mo crienuaaibHOCTH.

dusnka Kak Hayka o HamOoJee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYNAas B KayecTBE y4eOHOTO
mpeaMeTa, BHOCUT CYIIECTBEHHBIHN BKIIaJ B cCCTeMY 3HaHH 00 okpyxatoriem mupe. Kype dpusuku -
CHCTEMO0Opa3yOIui Il €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IPEIMETOB, MOCKOJBKY (HU3NUECKUe
3aKOHBI JI)KaT B OCHOBE IPOLIECCOB U SIBJICHUHN, M3y4aeMbIX XUMHEH, Ouonorued, uznyueckoit
reorpadueid u actpoHomuel. Mcmonp3oBaHWE W aKTUBHOE NpPUMEHEHHE (PH3UYECKUX 3HAHUN
oTpezielisieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe IHEPreTUKH, TPAHCIOPTa,
OCBOEHUSI KOCMOCA, IIOJyUYEHHUsI HOBBIX MaT€pUAJIOB C 33JJaHHBIMU CBOMCTBAMHU U Apyrux. M3yuenue
Gu3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHHME E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa
oOyuaromuxcs, B popMupoBaHNE YMEHHIA IPUMEHSATh HAYYHBI METO]] IO3HAHUS MIPU BHITIOJTHEHUH
UMU YYEOHBIX UCCIIEIOBAaHUM.

1.2. Henu 1 miiaHupyeMble Pe3yJbTaThl OCBOEHHS MpeAMeTa
1.2.1. leau u 3apa4un

Cogepxanue nporpamMmbl yueOHoro mpeamMera " Ousnka" HanpaBlIeHO HA JOCTUKEHHUE CIIEIYIOIIIX
neJei:

e ©opMUpOBaHHUE WHTEPECA U CTPEMJICHHS O00y4YaroXcs K HAyYHOMY H3YyUEHUIO MPHUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

ePa3BuTHE TmpeAcCTaBICHUI O HAay4yHOM MeETOA€ TMO3HaHUS U (HOpMHUpPOBAHUE
MCCJIEI0BATENbCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e DopmupoBaHre HAYYHOTO MHUPOBO33PEHMSI KaK pe3yJbTaTa H3YUYEHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e opmupoBaHne yMEHUM OOBSCHATH SIBIEHUS C HMCIOJIB30BAaHUEM (PU3MUECKUX 3HAHUN U
Hay4HBIX JIOKA3aTEIbCTB;

e GopmupoBaHue MPEACTABICHUI O POIU (PU3UKH I pa3BUTHA APYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI.

JlocTikeHue 3Tux 1esei odecrnednBaeTcs pelieHueM CleAyIOMNX 3aay B IPoLecce U3yUeHUs
Kypca (pU3UKU Ha YPOBHE CPEIHEro 00Iero oopa3oBaHms:

. [TproOperenue cucTeMsl 3HaHUHM 00 OOLTNX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI aCTPOPHU3UKU;

. ®opMHUpPOBaHUE YMEHUN TPUMEHATh TEOPETHYECKHE 3HAHUS Uil OOBICHEHHS
(¢u3nUecKux SIBICHUH B MPHUPOJE M U MPUHATHS NMPAKTHUYECKUX PEIICHHH B MOBCETHEBHOM
KHU3HH,

. OcBoeHue crocoOoB pelIeHHs pPa3IMYHbIX 33Jad C SIBHO 33aJaHHON (QHU3MYEcKOi
MOJIENIBIO, 3ajJlad, IOJPa3yMEBAIOIIUX CAaMOCTOSTENIbHOE CO37aHue (U3MYECKOH MOJIEeNH,
COOTBETCTBYIOIIEH YCIOBUAM 3a7auu;

o [Tonnmanue pU3NYECKUX OCHOB M NMPUHIIUIOB JACHCTBHUS TEXHUYECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX IPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLLYIO CPEAY;
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. OBnaseHre METOAAMH CaMOCTOSITEIBHOTO TNIAHUPOBAHUS U IPOBEICHUS (PU3NIECKUX
SKCIIEPUMEHTOB, aHallu3a W UHTepIpeTanuu UHGOpMalMU, OINpeAeNeHUs JIOCTOBEPHOCTU
MOJIy4YEHHOTO pe3yJbTara;

. Co3gande yclIOBMM JUIsi  Pa3BUTUS yYMEHUM IPOEKTHO-HUCCIIEIOBATEIBCKOM,
TBOPUYECKOH J1eATEIbHOCTH.

1.2.2. Ilnanupyemble pe3yJIbTaThbl 0CBOCHHS y4eOHOro npeamera B coorBercTBuM ¢ PI'OC
CIIO u Ha ocaose ®I'OC COO

Ocoboe 3HaueHHe MpeaIMET UMEET P (HOPMUPOBAHUH U PA3BUTHH OOIIMX KOMIIeTeHIHIi:

OK 02. OcymuiecTBasTh MOKUCK, aHATTU3 U UHTEPIIPETAINIO HH(OpMAIMK, HEOOXOJUMOM JIIs
BBITMIOJTHEHUS 33/1a4 MPOodeCCHOHATBHON eI TeIbHOCTH;

OK 04. PaGoTtath B KOJJIEKTUBE ¥ KOMaH/E, 3PPEKTUBHO B3aUMOICHCTBOBATh C KOJIJICTaMH,
PYKOBOJICTBOM, KITUEHTAMH;

OK 07. CogeiicTBOBaTh COXpaHEHHUIO OKPYIKAIOLIEH cpenibl, pecypcocOepekeHuto, 3pHEeKTUBHO
JIEHCTBOBATH B UPE3BbIYANHBIX CUTYaLUsX;

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B TPOGECCHOHATBLHOMN 1S TEILHOCTH;

B pamkax mporpaMMbl yueOHOro rpeaMera 00yqaroIuMucs ocBauBaroTcs JuuHocTHbie (JIP),
metanpeametrnsie (MP) u mpenMerHsie pesynbTathl 6azoBoro ypoBHs (IIP6) B coorBercTBUU C
tpeboBanusimu GI'OC cpeanero oduiero 0opa3oBaHusl.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMs YyueOHOro mnpeamera "®dusuka" HOIKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOACTBOBAThCA C(POPMUPOBAHHOW BHYTpPEHHEU
HO3MLIKEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALMH, O3UTUBHBIX BHYTPEHHHUX YOSKICHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHHNE )KU3HEHHOTO
OMBITA U OIBITA JAEATEIIBHOCTH B MPOLIECCE peau3alii OCHOBHBIX HAIlPaBIEHUN BOCIUTATEIbHON
NeSITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpa’kAaHCKOTO BOCIIMTAHUS:

c(OPMHUPOBAHHOCTD TPAXKTAHCKON MO3HUIINK 00YJAIOIIETOCs KaK aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IeCTBa;

NPUHATHE TPAJAUIUOHHBIX OOMIEYETIOBEUYECKUX TyMaHUCTHYECKHMX W JEMOKPATHYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENBHOCTh B HWHTEpEcax TIPakIaHCKOro OOIIecTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aly;

YMEHHE B3aUMOJICHCTBOBATh C COIMATBHBIMA WHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKIHSIMA
U Ha3HAYECHUEM;

TOTOBHOCTH K TYMaHUTApPHOH M BOJIOHTEPCKOH JIEATEILHOCTH;

2) NaTpUOTHUYECKOT0 BOCIIUTAHUS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOUIEHHE K FOCYIapCTBEHHBIM CUMBOJIAM, JOCTHXKEHUSAM POCCUHCKUX YUEHBIX
B 00yacTu (PU3MKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIMTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLIEHUBATh CUTYAllMI0 U NMPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUYSHOTO;

0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOro Oy IyIIIero;

4) 5CTETUYECKOTO BOCTIMTAHUS:

ACTETUYECKOE OTHOUICHHWE K MHpY, BKIIIOYAsl ICTETHKY HAy4YHOTO TBOPYECTBA, MPHUCYILETO
buznueckoil HayKe;

5) TpyZI0BOTO BOCIIUTAHUS:

MHTEpEC K pa3inyHbIM cepam nMpodhecCHOHATBHON NesITeTbHOCTH, B TOM YHCIIE CB3aHHBIM C
¢u3uKOil M TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAaHHBIA BbIOOp Oyaymiel mnpodeccun u
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pean30BbIBATh COOCTBEHHBIC )KM3HECHHBIE TUIAHBI,

TOTOBHOCTh M CITOCOOHOCTh K 0OOpa30BaHUI0 W CaMOOOpa30BaHUIO B 00JacTH (U3MKH Ha
MIPOTSKEHUU BCEU KU3HU,

6) SKOJIOTUYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh  IKOJOTMYECKOW  KYyJBTYPHl, OCO3HaHHE TIJIOOAIBHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE U OCYILECTBJICHUE JEUCTBUN B OKPYKAIOILIEH Cpelle HA OCHOBE 3HAHMS LIENEN
YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA;

Pacipenue onpiTa 1€4ATE€IbHOCTH 9KOJOTHUYECKON HAMPABICHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHU# 110 PusHKe;

7) HEHHOCTU HAYYHOT'O TO3HAHMUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
(bU3UYECKON HAYKH;

OCO3HAHHE IICHHOCTH HAyYHOW JCSITENbHOCTH, TOTOBHOCTh B TPOIECCE W3YUYCHHS (DU3HKHU
OCYUIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENbCKYIO JIEATENbHOCTh MHAUBUIYabHO U B TPYIIIIE.

B mporecce moCTHKEHUS! TMYHOCTHBIX PE3YJIBTaTOB OCBOCHHSI MPOTPAMMEI 1O (pH3uKe st
YpOBHSI cpeAHero oOmiero o0pa3oBaHUS y OOYYAIOIIMXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN
MHTEJJIEKT, MPEANoaraonui coOpMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CHOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON Cephl, OBITh YBEPSHHBIM B ce0e;

CaMOpPETyJIMPOBaHUS, BKIIIOUAIOIIET0 CAMOKOHTPOJIb, yMEHHE TPUHUMATh OTBETCTBEHHOCTD 32
CBOC TOBEJCHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM U TPOSBISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIONMICH CTpPEMJICHHE K JOCTHIKCHHIO 1M H YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATh, UCXO/S U3 CBOUX BO3MOXHOCTEH;

OMIATHH, BKJIIOYAIOMIEH CIMOCOOHOCTh MOHMMATH 3SMOIIMOHATBHOE COCTOSHUAE IPYTHX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBICTPaWBaTh OTHOIICHHS C JIPYTHMH
JIOJbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MertanpenmerHbie pe3yJbTaTbhl OCBOSHHUS MPOTPaMMBI CpelHEro ooiiero oOpa3oBaHUS
JIOJKHBI OTPaXKATh:

Osgi1aieHHe YHUBEPCAJIbLHBIMHU MO3HABATEIbHBIMHU 1eHCTBUSIMMU:

1) 6a3oBbIe JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO (OPMYIHUPOBATh U aKTyaIM3HpOBaTh MpPoOIEeMy, paccMaTpuBaTh ee
BCECTOPOHHC;

OTIPEACIIATh LENU AeSTeIbHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SIBIICHUSX;

pa3pabaTeiBaTh MJIaH PEUICHUS MPOOIEMBI C YUETOM aHaTU3a UMEIOLIUXCS MaTepPHANbHBIX U
HEMaTepUATBHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBHI B JI€ATEIHHOCTh, OIICHMBATh COOTBETCTBHE pPE3YyJIbTATOB IIEISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATh M BBHIMOJHATH pabOTy B YCIHOBHUSX pPEaTbHOT0, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEeM.

2) 6a30BbBIE UCCIIEIOBATEIbCKUE ACHCTBUSA:

BJIQ/IETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHIMHI U METO/IaMU (PU3UYECKON HAYKU;

BJIQJICTh HABBIKAMHU Yy4eOHO-UCCIICIOBATEILCKON M TPOCKTHOW JEATCIIEHOCTH B 00JIACTH
(GU3HKH, CITOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSITETbHOMY TOHUCKY METOJOB pEIICHHs 33134
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3JIMIHBIX METOJI0OB TIO3HAHHSI,

BIQJIETh BHUJAMHU JCSITEILHOCTH [0 TONYyYEHHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
peoOpa3OBaHUIO0 U MIPHUMEHEHUIO B PA3IMYHBIX YUYCOHBIX CHTYAIUsIX, B TOM YHUCIE TIPH CO3JIaHUHU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;



BBISBJISITH IPUYMHHO-CJIEACTBEHHBIE CBSI3U M aKTyaJIM3UPOBaTh 3a7ady, BBIABUIATh THIIOTE3Y
€€ peuIeHus, HaXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKIEHUH, 3a1aBaTh MapaMeTphl
Y KPUTEPUU PELICHMUS;

AQHAIU3UPOBATH MOTYUYCHHBIE B X0JI€ PELICHUS 3a/1a4 Pe3yIbTaThl, KPUTUUECKH OIICHUBATh UX
JIOCTOBEPHOCTbD, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33aJ]aul B 00pa30BaTEIbHON NEATEIHHOCTH, B TOM
YHCIIe IPU U3yYEHUH (DU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIbIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 001aCTh KUZHEAESATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE HJI€H, MPe/laraTh OPUTHHANbHbIE MTOAXOAbl U PEIICHHUS,

CTaBUTH POOJIEMBI U 33]a4H, OITYCKAIOIINE alIbTePHATUBHBIEC PELICHHUS.

3) pabota ¢ uHbopMaIuei:

BJIAJICTh HAaBBIKAMHU MOJyYEHHS HHPOpPMALUU (PU3UYECKOTO COJEp)KAaHHSA M3 HCTOYHHKOB
pa3HBIX TUIIOB, CAMOCTOSTEILHO OCYIIECTBIIATH TOUCK, aHAIN3, CUCTEMATU3AIMIO U HHTEPIIPETALIUIO
MH(pOpMaLlUU Pa3InYHbIX BUJIOB U (OPM MPEIACTABICHNUS;

OILICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPE/ICTBA MH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM B pelIeHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHMU3AllMOHHBIX 33Jad C coOmoaeHrueM TpeOoBaHUil
OPrOHOMUKH, TEXHUKU 0€30MMaCHOCTH, THTHEHBI, PECYPCOCOSPEKEHNU S, TPABOBBIX U STUYECKUX HOPM,
HOpM UH(GOPMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUECKOTO COACPIKAHUS B PA3IMYHBIX (OpMATaX C yU4EeTOM Ha3HAYCHUS
uHbOpMallMd ¥ IEeNeBOM ayAuTOpUM, BbIOWpas ONTUMaIbHYIO (OpMYy TpEACTaBICHUS U
BU3YaJIU3alUU.

OBi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

1) oOuienue:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

pa3BEpPHYTO M JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPENICTB.

2) coBMeCTHas JeSTeIbHOCTb:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUyabHON paboThI;

BbIOMpaTh TEMaTUKy M METOJIbl COBMECTHBIX JIEHCTBUM C y4E€TOM OOIIMX HHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATH 11€JI1 COBMECTHOM JeSATENIbHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATH JEHCTBUS
IO €€ JOCTUKEHHIO: COCTABIIATH IUIAH IEHCTBUH, PACIIPEAEIATD PO C Y4ETOM MHEHUI YYaCTHUKOB,
00Cy>XJ1aTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJA0T0 yYaCTHHKA KOMaHbl B OO pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLEHWBAaTh HJEH C MO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATETMYECKOE NOBEJEHUE B PA3IMYHbIX CUTYaLUAX, IPOSBIATh
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryISTHBHBIMH JCHCTBUSIMU:

1) camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBJISATh I103HABATEIbHYIO JAEATENbHOCTh B 00JacTH (U3MKH U
ACTPOHOMHUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIBHO COCTaBJIATh IUIAH PEIICHUS PacuyeTHBIX M KAadeCTBEHHBIX 3ajad, IUJIaH
BBITMIOJTHEHUSI TPAKTUYECKON pabOTHI C yUETOM HMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOZMOXKHOCTEMN
Y TIPEANIOYTEHUI;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOIO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;



OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (DOPMUPOBAHUIO M MPOSIBICHUIO SPYAUIIMN B 00J1aCTH (PU3HUKH, ITOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMHU TMO3HABATEIHHOU Pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUHA U
MBICJIUTEJIbHBIX POLECCOB, UX PE3YIbTATOB U OCHOBAHU;

MCIIOJIb30BATh IpUeMbl pedIeKCHH JIJIs OLIEHKU CUTYallid, BEIOOpa BEPHOTO PELICHHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PELLIEHUS 10 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB IE€ATEIbHOCTH.

3) npunsTHE Ce0s U IPYTUX:

PUHUMATH ceOsl, MOHUMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3yJIbTaTOB AESATEIbHOCTH;

puU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKY.

IIpenmeTrHble pe3yJbTaThbl OCBOCHHS MpOrpamMmbl 1o ¢gusuke. B mporecce u3yueHus Kypca
(GU3HKYM 00YyYarOIIHMIACS HAYIUTCS:
1)  1eMOHCTPHPOBATh HA MPUMEPAx POJb U MECTO (DU3UKU B (OPMUPOBAHUU COBPEMECHHOM

Hay4YHOW KapTHHBI MHpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B IPAKTHYECKOU
JNeITEeIILHOCTH JIFOICH;

2)  Y4YWTBHIBaTh TPAHUIBI NPUMEHEHHS H3YYCHHBIX (U3MUSCKHX MOJEJICH: MaTephaibHas
TOYKa, WMHEpLMAJIbHAs CHCTEMa OTCYETa, AOCOIIOTHO TBEPAOE TEJIO, UACAIBHBIM ra3, MOJeNIu
CTPOCHMS Ta30B, JKUIKOCTEH M TBEPABIX TEJI, TOUEUHBIA IEKTPUUYECKUM 3apsij NpPU PELICHUU
bu3nyeckux 3anay;

3) pacmo3HaBath (U3MYECKUE SIBICHHS (IPOLECCH) U OOBICHITH UX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIAPHO-KMHETUYECKOM TEOPUHM CTPOCHHs BEIIECTBA U DJIEKTPOAUHAMMKHU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE, CBOOOTHOE MAJICHUE TN, IBUKECHHE
M0 OKPYXHOCTH, WHEPIUs, B3auMoaeucTBue Tei, auddysus, OpOyHOBCKOE IBHKEHUE, CTPOCHHE
KUAKOCTEH W TBEPABIX TeJ, U3MEHEHHE o0beMa TeNl MpH HarpeBaHUM (OXJIaXKJIEHUH), TEIJIOBOE
paBHOBECHE, WCHApEeHHE, KOHACHCAIUs, IUIABJICHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIIAXHOCTb
BO3/lyXa, INOBBIIICHUE JABJIEHUS Ta3a NPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUA ra3a B U30MPOIIECCax, dIEKTPU3ALM TEJl, B3AUMOJICHCTBUE 3apPsII0OB;

4)  omHMCHIBATh MEXaHUUYECKOE JBHKCHHE, HCIONb3Ys (U3NUSCKUE BETMYMHBI: KOOPIHHATA,
IyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHME, Macca Tejla, CWiIa, UMIYJbC Tela, KUHETHYecKas
SHEPIrus, MOTEHIMAJIbHAsI SHEPTUsl, MEXaHHUecKas paboTa, MeXaHNUECKasi MOIIHOCTh; TP ONTUCAHUHU
MPABWJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUYECHUS U €IUHULIBI,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOLINE TAaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMHU BEIMUYHMHAMU;

5) omnuchiBaTh HM3YyYCHHBIC TEIUIOBBIC CBOWMCTBA TEJN M TEIUIOBBIC SIBJICHHS, HCIONB3YS
¢dusnyeckue BEJIMYMHBL: JIaBlieHHWE Ta3a, TeMIeparypa, CpeaHsis KHHETHYecKas JHeprus
Xa0TUYECKOTO JBUKEHMSI MOJIEKYJI, CPETHEKBAIPATUUHAsL CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOTHI,
BHYTPEHHSS 3HEprus, paboTa raza, KoapHUIMEHT MOJE3HOr0o JIeHCTBUS TEIUIOBOTO JIBUTATEINS; TIPU
OTIMCAaHHUM MPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIIONB3YyEMbIX BEIMUUH, UX 0003HAUYECHUS U
€IMHUIIBI, HAaXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYUHY C JPYTHMHU
BEJIMYUHAMU;

6)  omMCHIBaTH U3YUYCHHBIC TEKTPUUCCKUE CBOWCTBA BEIIECTBA M AJICKTPUUYCCKUE SIBIICHUS
(mpotiecchbl), UCHOIB3YS (QU3NYECKHE BEITUYMHBI: SJEKTPUUECKUN 3apsijl, AJIEKTpUYECKOoe IOJIe,
HANPSDKEHHOCTD MOJIsA, MOTeHIIMAJl, pa3HOCTh MOTEHLIMAIOB; IPHU ONMKMCAHUU MPABUILHO TPAKTOBATh
(bu3nUecKUil CMBICT MCIIONIB3YEMBIX BEIMUYUH, UX 0003HAYCHHS U €IUHHIIbI, YKa3bIBaTh (POPMYJIHI,
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CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETHUYUHAMU;

7)  aHaIM3WpOBaTh (PM3MYECCKUE MPOLECCHI M SBICHHS, UCIIONB3Ys (PU3MYCCKUE 3aKOHBI H
NpUHUUIBL: 3aKOH BceMHupHOro tsaroreHus, I, II u III 3akonel HeroToHa, 3aKOH COXpaHEHHs
MEXaHUYECKON IHEPruM, 3aKOH COXPAHEHMsI UMIIYJIbCA, IPUHLMUII CYNEPIIO3ULIUU CHUJI, IPUHLIUI
paBHOIIPABUSl MHEPLMAIBHBIX CHUCTEM OTCUETAa, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BELICCTBA, ra30BbIC 3aKOHBI, CBA3b CPEAHEH KUHETUYECKOM SHEPTUH TEIUIOBOTO ABUKCHHS MOJIEKYJI
¢ abCOIIOTHOM TeMnepaTypoi, epBbIN 3aKOH TEPMOJINHAMUKH, 3aKOH COXPaHEHUS 3JIEKTPUUECKOTO
3apsza, 3akoH KynoHa, @npu 3TOM pas3iuyaTh CIOBECHYH (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIPA)KEHUE U YCI0BUA (TPaHHULIbI, 00JIACTH) IPUMEHUMOCTH;

8) OOBSCHATH OCHOBHBIC TPHHLUIBI JCHCTBHS MAIIMH, NPHUOOPOB M TEXHHUYCCKHX
YCTPOWCTB; pa3ianyaTh yCIOBHUS UX O€30MAaCHOTO HCIIOJIb30BAaHMS B TOBCEIHEBHOM KU3HU;

9)  BBINOJHATH IKCIEPUMEHTHI MO KCCICIOBAHUIO (PU3MUYCCKHUX SIBICHUH W IPOIECCOB C
UCTIOJIb30BAaHUEM MPSMBIX 1 KOCBEHHBIX H3MEPEHHMA, IIPH 3TOM (OPMYIIHPOBATh MPpodiieMy/3a1auy u
TUIOTEe3y Y4eOHOIro H3KCIEpUMEHTa, COOUpaTh YCTAHOBKY WH3 IpPEIOKEHHOro 000pyH0BaHMs,
IPOBOJUTH ONBIT U (OPMYIUPOBATH BBIBOABI;

10) ocymiecTBISTh TpsIMbIE M KOCBEHHBIC HM3MEPEHUS (PU3MYECKHX BEIUYUH, MPH ITOM
BbIOMpPATh ONTHMANBHBIM CIIOCOO H3MEPEHUS U HCHOJIb30BaTh M3BECTHBIE METOJbl OLEHKU
IIOTPELIHOCTEN U3MEPEHUN;

11) wuccnenoBaTh 3aBUCHMMOCTH MEXIy (U3MYECKUMH BEIMYMHAMH C HCIOJIb30BAHUEM
NPSMBIX H3MEPEHHIA, IPH ’TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCUPOBATH PE3YIIbTATHI MOTYYEHHON
3aBHCUMOCTH (PM3MUECKUX BEIMYUH B BHJE TAOIUI] U TPAPHKOB, J€IaTh BBIBOABI 110 PE3yJbTaTaM
UCCIIEJOBAHMSI,

12) coOmomaTh mpaBuia 0€30MACHOrO TPyJAa IPH MPOBEICHHH HCCICIOBAHUI B paMKax
y4eOHOTr0  SKCIIEPUMEHTa, Yy4yeOHO-HUCCIIEZOBATEIbCKOM M HPOEKTHOM  JIeATENBHOCTH ¢
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOHCTB U 1a00paTopHOro 000py10BaHHUS;

13) pemaTh pacueTHbIC 3aJaud C SBHO 33JaHHOW (DU3MYECKOW MOJEINBIO, HCIIOIb3Ys
¢u3nyeckue 3aKOHbl W IPUHLMIIBI, HA OCHOBE aHAlM3a YCJIOBHS 3aJaud BbIOHMpaTh (PU3UYECKYIO
MO/J1€]1b, BBIACIATH (PU3MUECKUE BETMUUHBI U (POPMYJIIbI, HEOOXOIUMBIE JUIsl €€ PellIeHus], IPOBOINUTh
pacyeThl U OIIEHUBATh PEAIbHOCTh MOJIYYEHHOT'O 3HaYCHHS (PU3NYECKON BETMUHHBI;

14) peuiaTh KaueCTBEHHBIC 33][a4M: BHICTPAUBAThH JOTMYECKH HEIIPOTUBOPEUUBYIO LIETIOUKY
paccy’kKIeHUI C UCIOIb30BAHNEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3UUECKUX SBICHUM;

15) wucmonp30BaTh MpU PEIICHHH Y4YEOHBIX 3aJad COBPEMEHHbIC HH(POPMAIMOHHbIC
TEXHOJIOTUH JJIs TIOMCKA, CTPYKTYpPUPOBAHMSI, MHTEPIIPETAL[MH U IPE/ICTaBIeHNs Y4eOHO! U Hay4HO-
HOMyJIApHON MH(OpPMaIMK, NOJYYEHHON U3 pa3lNUYHbIX UCTOYHUKOB, KPUTUUYECKHU aHAIU3UPOBAThH
noJiygaemyro uHGOpmMaIuio;

16) npUBOAMTH MPUMEPHI BKJIa POCCHICKUX U 3apYOEKHBIX YUCHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

17) wucmonb30BaTh TEOPETUYECKUE 3HAHUS 1O (U3UKE B TOBCEIHEBHOW JKU3HH JUIS
oOecrieyeHns 0€30MAaCHOCTH MpPU OOpaIlleHUH C MPUOOPaMU U TEXHUYECKUMH YCTPOHCTBaMH, A
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

18) pabotath B TpyIme C BBHIIOJIHEHHEM Pa3IMYHBIX COLMAIBHBIX POJICH, TUIAHHMPOBAThH
paboTy TIpyMNIbl, PalMOHAIBHO pACHpPEAeNsTh OOS3aHHOCTH U IUIAHMPOBATH JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYyalUsX, OIIEHMBATh BKJAJ KaXJOT0 W3 YYAaCTHUKOB TPYMIbl B pelICHHE
paccMaTpuBaeMoi TPOOJIEMBI,

19) nemMoHCTpHPOBaTh HA MPUMEPAX POJIb U MECTO HU3UKU B (POPMUPOBAHUU COBPEMEHHON
Hay4YHOW KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOM TEXHHUKM M TEXHOJOTHMH, B IPAKTHYECKOU
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NeSITeIbHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PU3UUECKON KapTHUHBI MUDA;

20) yuHWTHIBaTH TPAaHUIBl NPUMECHEHHS H3YYCHHBIX (U3UUECKHX MOJETICH: TOYCUHBIH
AIIEKTPUUYECKHH 3apsil, Ty4 CBETa, TOUCUHBIM MCTOUYHUK CBETA, sZpHAsi MOJIENb aTOMa, HYKJIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHX 3a/1a4;

21) pacmosHaBaTh (pU3HYECKHE SIBICHHUS (TIPOLIECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOAVMHAMUKN M KBAHTOBOM (DU3WKH: 3JIEKTpUYECKas MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOEe, MAarHUTHOE ACWCTBUS TOKA, B3AUMOJICHCTBUE MATHUTOB, AJIEKTPOMAarHuTHAs MHAYKIIHS,
JeiCTBME MAarHUTHOTO IOJIA Ha MPOBOJAHMUK C TOKOM M JIBHKYIIUHCS 3apsiji, 3JIEKTPOMAarHUTHBIE
Koje0aHusi M BOJIHBI, MPSMOJIMHEWHOE pPAclIpOCTpaHEHHE CBETa, OTPaKEHUE, IPEIOMIICHUE,
uHTephepeHIys, Tu(paKIys U MOIIpU3aLHs CBETa, AUCIIEPCUs CBeTa, (poTornekTpruueckuii 3¢ pext
(poroaddext), cBEeTOBOE HaBICHHWE, BO3HUKHOBEHHWE IWHEHYATOrO CIEKTpa aromMa BOJOPOA,
€CTEeCTBEHHAS U MCKYCCTBEHHAsI PaJJHOAKTUBHOCTB;

22) omnuChIBaTh M3Y4YCHHBIC CBOMCTBA BEHIECTBA (JIEKTPUYCCKUE, MATHUTHBIE, ONTHYCCKHUE,
ANEKTPUYECKYIO MPOBOJUMOCTh PA3UYHBIX CpPEN) U AJIEKTPOMATHUTHBIC SIBJICHUS (TIPOILIECCHI),
UCTIONB3YS (PM3MUYECKUE BEIMUUHBL: SJIEKTPUUYECKUH 3apsijl, CHIIa TOKA, SJICKTPUUECKOE HAMIPSKEHHE,
JNEKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh MOTEHIIMAJIOB, 3JIEKTPOJBIKYIAs CUia, paboTa TOKa,
WHAYKIHST MarHUTHOTO Mo, cuia Ammepa, cuna JlopeHia, UHAYKTUBHOCTh KaTYIIKH, SHEPTHs
AIIEKTPUYECKOTO U MarHUTHOTO TIOJIEH, MEPHOA U 4acToTa KojeOaHuil B KoJeOaTeIbHOM KOHTYDE,
3aps M CHia TOKAa B TIPOLECCe TapMOHHYECKUX ODJIEKTPOMArHUTHBIX KoseOaHui, (HOKycHoe
paccTosiHMe W ONITUYECKast CUJIa JIMH3BI, IPU OMMCAHUH MPABUWILHO TPAKTOBATH (PM3UUECKUN CMBICI
UCTIOJIb3YEMBIX BEJIMYHH, UX 0003HAUCHUS ¥ €TUHHIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
bu3nYECKyI0 BEIUYUHY C IPYTUMU BEIMUYNHAMU;

23) omuChIBaTh HM3y4YCHHBIC KBAHTOBBIC SBJICHHS W MPOIECCHI, HMCHOJB3YsA (HU3MUYESCKUE
BEJIMUMHBI: CKOPOCTD AEKTPOMArHUTHBIX BOJIH, IJIMHA BOJHBI U YaCTOTa CBETA, SHEPTUs U UMITYJIbC
¢doToHa, mepro Mmorypacraja, SHepris CBsI31 aTOMHBIX S/1€p, IPH ONMCAaHUU MTPABUIIBHO TPAKTOBATh
(U3NIECKU CMBICT MCIIONIB3YEMBIX BEIMYMH, UX 0003HAYCHUS U €IWHUIIBI, YKA3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIWYHMHY C JIPYTMMH BEITUYWHAMH, BBIYHCISATH 3HAYCHHE
(U3UYECKON BEITMYUHBIL;

24) aHanM3WpOBaTh (PM3MYECCKUE MPOLECCHI M SIBICHHS, UCIIONB3Ys (PU3MYCCKUE 3aKOHBI U
HOPUHIUIBL: 3aK0H OMa, 3aKOHBI IIOCJIEI0BATEIBHOTO U MapajIeIbHOTO COeANHEHUS IPOBOTHUKOB,
3akoH JDxoyng-JIeHna, 3akOH AJIGKTPOMArHUTHOM  MHIYKIMH, 3aKOH MPSMOJIMHEHHOTrO
pacrpoCTpaHEHHs CBETa, 3aKOHbI OTPAKEHUS CBETAa, 3aKOHBI NPEJIOMIICHHsS CBeTa, YpaBHEHHE
OiHmreitHa U GoTodddexTa, 3aKOH COXpPAHEHUsS] SHEPTHH, 3aKOH COXPAHEHUs UMITYJIbCa, 3aKOH
COXpPaHEHMS IEKTPHUUECKOTO 3apsi/ia, 3aKOH COXPaHEHMsI MaCCOBOTO 4Hcia, OCTynaTsl bopa, 3akoH
paZIMOAaKTHBHOTO pacmajaa, NpU OSTOM pa3IndaTh CIOBECHYIO (OpMYyIHMpOBKY 3aKOHa, €ro
MaTeMaTUYeCKOE BhIPAXKEHUE U YCIOBHS (IpaHullbl, 00JaCTH) IPUMEHUMOCTH;

25) ompenensaTh HANPaBICHUE BEKTOPA MHIYKIMH MArHUTHOTO MOJIsI IPOBOJHUKA C TOKOM,
cuiibl Amrnepa u cuiisl Jlopenna;

26) CTPOUTH U ONKCHIBATH H300pPAXKEHUE, CO3JaBAEMOE TNIOCKUM 3€PKaJIOM, TOHKOH JTMH301;

27) BBINOJHSTH JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (PU3MUSCKHX SIBICHHHA W MPOILECCOB C
UCIIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUI: IPH 3TOM (POPMYJIHPOBATH MpobiemMy/3aaady u
TUIOTEe3y Y4eOHOTro HSKCIEepHUMEHTa, cOOMpaTh YCTAHOBKY W3 MpPEJIOKEHHOTo 000pya0BaHMS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOJIBI;

28) oOCyIIECTBIATh TPSIMbIC W KOCBEHHBIC HM3MEPCHHUS (PU3MYECKUX BEIUYHMH, TPH ITOM
BBIOMPATh ONTHMAIBHBIA CIIOCOO W3MEPEHUS W HWCIOJIh30BaTh HM3BECTHBIE METOJIBI OIEHKH
MOTPELIHOCTEN U3MEPEHU;



29) wuccienoBaTh 3aBHCUMOCTH  (DM3MYECKUX BEJIMYHMH C  HCIOJIb30BAaHHEM HPSMBIX
U3MEPEHUI: TpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh pE3yJIbTaThl IMOIYYEHHOU
3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TAOIHIl U TPaQHKOB, J€IaTh BBIBOABI 110 pe3yJbTaTaM
UCCIIC/IOBAHMS,

30) coOmoaate mpaBmia 0E30MACHOTO TPYAa HMPU IPOBEICHUHM HCCICIOBAHUN B paMKax
y4eOHOTO  SKCHEPUMEHTa, Yy4eOHO-HUCCIEOBATEIILCKOW M  TPOEKTHOM  JESTENBHOCTH  C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB M 1a00PAaTOPHOTO 000PYA0BAHUS;

31) pemare pacueTHblC 3aJaYd C SBHO 3aJaHHOH (DU3UUYECKOH MOJEIbI0, HUCIOJIB3YsI
¢u3nyeckre 3aKOHBI M NPUHIMIBI, HA OCHOBE aHAIM3a YCJIOBHS 33/1a4d BBIOMPATH (PU3MYECKYIO
MO/IEITb, BBIACTATH (PU3HMUECKUE BETHUUHBI M (POPMYIIBI, HEOOXOTUMBIE [Tl €€ PeIIeHUs, IPOBOIUTH
pacyeTsl U OLIEHUBATh PEATbHOCTH IMOYYEHHOTO 3HAUeHUs (PU3UUECKON BEITMYMHBI;

32) pemath KaueCTBEHHBIC 33Ja4YM: BHICTPAMBATH JIOTHYECKH HETPOTHBOPEUUBYIO LEMOYKY
paccy’XKIeHU C UCIOIb30BAHUEM M3YUYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PM3NYECKUX SIBIICHUIA;

33) wucnonp30BaTh NPH PELHICHHMH Y4YeOHBIX 3a7a4 COBPEMEHHBbIC HH()OPMAIMOHHBIC
TEXHOJIOTUH JJISl IOUCKA, CTPYKTYPUPOBAHMUSI, MHTEPIIPETALNY U IPEACTABICHNS YIeOHOW U HayYHO-
HOMYJISIPHOM MH(pOPMAIMH, TOJIYYSHHOW U3 Pa3IMYHBIX NCTOYHUKOB, KPUTHYECKU aHAIN3UPOBATh
HOJTy4aeMyro HH(POPMAIHIO;

34) OOBSICHATH NPHUHIUIBI JCHCTBUS MAaIlWH, NPHUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3nuyarh ycIoBHs UX O€30MIaCHOTO MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

35) npUBOIUTH MPHUMEPHI BKIIAJIA POCCUICKHUX U 3apyOCIKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B O0BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

36) HCHONB30BaTh TEOPETHYECKHE 3HAHUS IO (U3MKE B TOBCEIHEBHOM JKU3HH IS
obecrieueHns OE30MaCHOCTH TP OOpaIeHnH ¢ MPHOOpaMU U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHsI 3I0POBbS U COOJIIOICHHSI HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpefe;

37) pabortarh B TpymIe C BBHIIOJHCHHEM Pa3UYHBIX COLMAJBHBIX POJCH, MIAHHPOBATH
paboTy Tpynmbl, palMOHAIBHO pPACHpPENeNsiTh OOS3aHHOCTH W IUIAHUPOBATH ESATEIHHOCTH B
HECTAHJAPTHBIX CHUTYAIMsIX, ONEHWBATH BKIAJ KAXKIOTO M3 YYaCTHUKOB TPYHIIBI B pEIICHUE
paccMatpuBaeMoi MpoOIEMBI.

JInyHOCTHBIE pe3yJIbTaThl peaju3alui NPOrpaMMbl BOCIIUTAHUS JIP
(ZeckpuIITOPHI)

1. I'pazknancKoe BOCIUTAHME

CdhopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUAIOIIET0Cs KaK aKTHBHOTO JIP 1.1

Y OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 OOIIECTBA.

Oco3HaHue cBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, yBaKeHNE JIP 1.2

3aKOHA U IIPaBOIOPSIKA.

[IpunsitTne  TpaJIWIMOHHBIX HallHOHAJIbHBIX, JIP 1.3
0011eueI0BeYECKUX TYMAHUCTUYECKUX U JEMOKPATHUYECKHX

LIEHHOCTEMN.

["'0TOBHOCTE IPOTUBOCTOATH UIE0JIOTHH SKCTPEMHU3MA, HALlMOHAIN3MA, JIP 1.4

KCCHO(bO6HH, JAUCKPUMHHALUU 110 COLMUAJIbHBIM, PCIIMTHO3HBIM, PACOBLIM,
HAallMOHAJIBHBIM ITPU3HAKaM.

I'oTOBHOCTB BecTH COBMCCTHYIO ACATCIILHOCTb B HHTCPECCAX I'PAKIAHCKOTO JP 1.5
06H.[CCTBE[, Y4aCTBOBATh B CAMOYIIPABJIICHHUU B HpO(beCCHOHaHBHOﬁ
06pa3OBaTeHBHOﬁ opraHu3zal U ACTCKO-FOHOMICCKUX OpraHu3aluiax.
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YMeHue B3auMo1eiCTBOBATh C COI[MAIbHBIMU MHCTUTYTaMU B COOTBETCTBUU
¢ uX QYHKUIUSIMU U Ha3HAUCHHUEM.

JIP 1.6

['OTOBHOCTBH K T'YMaHUTApPHOW M BOJIOHTEPCKOMN JAEATEIbHOCTH. JIP 1.7
2. [latpuoTnyeckoe BOCIMTAHUE

CdhopMHPOBAHHOCTH POCCUMCKON TPakTaHCKON MICHTUYHOCTH, JIP 2.1
MaTPUOTHU3MA, YBAXKEHHS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH IE€PE
PonuHoin, roproctu 3a cBOM Kpai, CBOX0 Ponuny, CBOM SA3BIK U KYJIBTYPY,
IIPOLIOE U HACTOSIIEE MHOIOHALMOHAIILHOTO Hapoaa Poccun.
[{eHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, HCTOPUYECKOMY U JIP 2.2
MIPUPOJHOMY HACIEAUIO, NaMATHUKAM, TpaJIulusIM HapoaoB Poccun,
JOCTH>KeHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPY/IE.
Wneiinast yOeKI€HHOCTh, TOTOBHOCTb K CIIy>KE€HHUIO U 3auute OredecTsa, JIP 2.3
OTBETCTBEHHOCTH 32 €T0 CyAbOY.
3. lyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE
Oco3HaHMe TyXOBHBIX [IEHHOCTEH POCCUIICKOIO Hapoia JIP 3.1
CdopMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBEACHUS JIP 3.2
CriocoOHOCTD OLIEHUBATH CUTYAIUIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, JIP 3.3
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU
Oco3HaHKe JTUYHOTO BKJIAJa B TOCTPOCHUE YCTOMYUBOTO Oy IyIIETO JIP 3.4
OTBeTCTBEHHOE OTHOIICHHE K CBOUM POAUTENSAM U (W) APYTUM UIIEHAM JIP 3.5
CEMbHU, CO3[JaHUIO CEMbH Ha OCHOBE OCO3HAHHOTO IPUHATHUS LEHHOCTEMN
CEMEHHOM KU3HH B COOTBETCTBHUHU C TPaAULUAMU Hapo1oB Poccun

4. IcTeTHYecKOe BOCIINTAHUE
OcTeTnyecKoe OTHOUIEHHE K MUY, BKIIIOYask 3CTETUKY ObITa, HAYYHOTO U JIP 4.1
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAa U OOIECTBEHHBIX OTHOLICHUN
CnocoOHOCTh BOCIIPUHUMATh PA3JIMYHbIE BUJIbI HCKYCCTBA, TPAIULIUU U JIP 4.2
TBOPYECTBO CBOETO U JIPYTUX HAPOJOB, OIIYIIATh YMOLIMOHAIBHOE
BO3JICHCTBHE UCKYCCTBA
VY6ex1eHHOCTh B 3HAUMMOCTH JUIsL TMYHOCTH U OOIIECTBA OTEYECTBEHHOTO U JIP 4.3
MHUPOBOT'O UCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAULIMA U HAPOAHOIO
TBOPUYECTBA
I'0TOBHOCTB K CaMOBBIPAKEHHIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE JIP 4.4
MPOSBIISATH KayecTBa TBOPUECKOM JINYHOCTHU

S. ®dusuyeckoe BOCIUTAHHE
CdopMHpOBaHHOCTH 3I0POBOTO U 0€30MMaCHOT0 00pasa KU3HH, JIP 5.1
OTBETCTBEHHOI'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO
[TorpeGHOCTH B PU3HUECKOM COBEPIICHCTBOBAHUH, 3aHATHSIIX JIP 5.2
CIIOPTUBHOO3/I0pPOBUTENBHOMN AEATEIBHOCTBIO
AKTHUBHOE HEMPUATHE BPETHBIX MPUBBIYEK U MHBIX ()OPM NPUUMHEHUS Bpeia JIP 5.3
($U3uUIECKOMY M IICUXUYECKOMY 3/I0POBBIO
6. TpynoBoe BocnuTaHHue

['0TOBHOCTH K TpyAY, OCO3HAHUE LIEHHOCTH MAaCcTEPCTBA, TPYyAOII00HE. JIP 6.1
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I'oTOBHOCTE K aKTUBHOH AESITEIHLHOCTH TEXHOJIOTMYESCKON U COLMATILHOMN JIP 6.2
HaIpaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U
CaMOCTOSITEIIbHO BBITIOJIHITH TaKYIO J€ATeIbHOCTD.

HHuTepec k paznudyHbiM cepam npodhecCHOHATBHOM IeATeTbHOCTH, YMEHHE JIP 6.3
coBeplIaTh OCO3HAHHBIN BBIOOp Oyyleil mpodeccun U peaaTn30BbIBaTh
COOCTBEHHBIE KU3HEHHBIC TIAHBI.

I'oToBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BAaHUIO HA JIP 6.4
IPOTSKEHUU BCEH KU3HU.

7. IKOJOrHYECKOe BOCIIUTAHHUE

ChopMupoBaHHOCTH IKOJIOTUYECKOM KYJIbTYpPbl, TOHUMAaHHUE BIUSHUS JIP 7.1
COLIMAIbHO-OKOHOMUYECKHX IIPOLIECCOB HA COCTOSIHUE IIPUPOJIHOU U
COLIMAJIBHOM CpeJibl, 0OCO3HAHHE ITI00AIBHOI0 XapaKkTepa SKOJIOTHUECKUX

npooJieM.

Il;manupoBaHue U OCYIIECTBICHUE IEMCTBUM B OKPYXKAIOLIEU Cpelie Ha JP 7.2
OCHOBE 3HaHUJ LIeJIel yCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA.

AKTUBHOE HENPUATHE ACUCTBUM, IPUHOCALIUX BPEl OKPYKAIOIIEH cpene. JP 7.3
YMeHHe MPOTHO3UPOBATH HEOIArONPHUATHBIC SKOJOTUYECKHE ITOCICACTBUS JP 7.4

peIPUHUMAEMBIX JEHCTBUI, IPe10TBPALATh HX.

Pacmmpenue onbiTa 1eATEIbHOCTH 3KOJIOTMYECKON HAPABICHHOCTH. JIP 7.5

8. lleHHOCTH HAYYHOTI'O O3HAHMS

CdopmMupoBaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY JIP 8.1
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHON NMPAKTUKH, OCHOBAHHOTO Ha
JMaJiore KyJabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MHpE.

CoBepIlieHCTBOBaHUE SI3BIKOBOM U YUTATENBCKON KyJIbTYPHI KaKk CPE/ICTBA JP 8.2
B3aMMOJICHCTBYS MEXKIY JIOABMH U MTO3HAHUS MHPA.

Oco3HaHK€e IEHHOCTH HAyYHOU JeSATEeIbHOCTH, TOTOBHOCTh OCYIIIECTBIISATh JP 8.3
MPOEKTHYIO U MCCIIEI0BATENbCKYIO IEATENHbHOCTh HHIMBUYaIbHO U B

rpymrme.

1.3. Ilepeyenb TeM HHAUBHAYATbHBIX NIPOCKTOB

. Isydyenne paboThI 2IIEKTPOMArHUTHOTO pelie.
. I3yueHnue pabOThI 2JIEKTPOABUTATEIICH.
. I3y4eHne ceHCOpHOro aHTHUCENTHKA.
. I3ydyenue paboThl OBITOBOTO XOJIOIUIBHHKA.
. UccnenoBanue npoOaemMbl U IEPCIEKTUB UCIOIBL30BAHUS UCTOYHUKOB CBETA.
. TeruioBbIe IBUTATETN U OXpaHa OKPY’KaIOLIEH Cpebl.
. DBOIIOLIUS HIIEKTPOMOOHIIEH.
. 3ydeHne TeXHUIECKUX BO3MOKHOCTEH pOOOTH3UPOBAHHBIX MOKAPHBIX KOMITJICKCOB.
. U3yueHune (pu3nuecKux OCHOB TaTYMKOB 3aBIMIEHHOCTH.
10. Pa3paboTka momenu poOoTa-pa3BeIIrKa JIjIsl OCYIIECTBICHUS padOT MO CIIACEHUIO JIFOACH
Ha TIoXkKape.
11. buonornyeckoe neMCTBUE paHaIIH.
12. U3yuenue paananoHHOro (oHa B 3aHUU Y4eOHOTO 3aBEICHUS U €€ OKPECTHOCTSX.
13. Uctopust co3manus simepHOi OOMOBI.

OO0 I N K~ W —
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14. UcTopust siaepHBIX UCCIEAOBAaHUN U COBETCKUNA aTOMHBIN MPOEKT.

16. HpaBCTBEHHBI aClIEKT HAYYHBIX OTKPBITHIA.

17. IlpumeHeHne paauoaKTUBHBIX U30TOIOB.

18. Snepnas >HEeprus: 3510 win 61aro?

19. B3rsin Ha 3peHHe ¢ TOUKH 3peHHs (PU3HKH.

20. Bnusinue atMocepsl Ha paclpoCTpaHEHHUE AIEKTPOMArHUTHBIX BOJIHY.

21. BnusiHue MarHUTHBIX Oypb Ha 3/10pOBBE YEIIOBEKA.

22. 'eoMarauTHast SHEPTHUS.

23. 3ammra TpaHCIOPTHBIX CPEJCTB OT aTMOC(EPHOTO IIEKTPUUECTBA.

24. NzroTtoBiieHue 6arapen TepMoIiap U U3MEPEHUE TEMITEPaTyPhl.

25. UsroToBieHue caMoAeNbHbIX IPUOOPOB JIJIsl IEMOHCTPAIUU JIEHCTBUS MAarHUTHOTO IOJIS
Ha MPOBOJIHUK C TOKOM.

26. [TpuHITMT pabOTHI MHE303JIEKTPUUECKON 30KUTATKH.

27. VI3roToBiieHNE U UCTIBITAHUE MOJIEIH TEJIECKOTIA.

28. Nzyuenue npuHIuna padboThl JIOMUHECIICHTHON JIAMITOYKH.

29. Onpenenenne KI1J1 comneunoii 6arapen.

30.Mcnonp30BaHne WHTEpHETA Ui TOUCKA H300paKEHUH KOCMUYECKUX OOBEKTOB U
MH(pOpMaLIUU O HUX.

31. M3ydeHue 3eKTPOMAarHUTHBIX MOJIeH OBITOBBIX MPHUOOPOB.

32. ApXUTEKTypa MOCTOB.

33. IIpoexT «lllyMOn30I1IMOHHBIE IIIUTHD)

34. Ilpoekt "YMHBIH 10M".

35. IIpoekT " Meteoposornueckas CTaHius".

36. MarHuTHBIE TTOJIS, NX U3MEPEHHSI U BO3/ICHCTBHE HA KUBBIE OPTaHU3MBI.

37. Ucnonb30BaHue MOISPU3ALMOHHOTO METOA U1 OLIEHKU HAMPSKEHUS, COCTOSIHUS JieTaneit
Y DJIEMEHTOB KOHCTPYKLIMA.

38. HccnenoBaHue 3aBHCHUMOCTH HM3MEHEHHS Kod((HIMEHTa MOBEPXHOCTHOTO HATSKEHHS
KHUJIKOCTH OT PAa3JIMYHBIX (PaKTOPOB.

39. UccnenoBanue kosnebanuit npykxuHHOro MasitHuka. L{udposas perucrparus u oopadboTka
JTAHHBIX.

40. UccnenoBanue kocmoca. OpOUTHl KOCMUYECKHX alIaparoB.

41. UccnenoBanue J1000BOTO COMPOTHBIICHUS, CO3/1aBA€MOT0 BO3JYyXOM IpU CBOOOJIHOM
naJieHuH Tell.

42. ccienoBanue CBOMCTB CHeTa.

43. UccnenoBaHue CerHeTOAJIEKTPUUECKUX CITIOCOOHOCTEH MaTepraos.

44. VccnenoBaHue COMPOTUBIICHUS TEJIa YEIOBEKa.

45. UccnenoBanue 3¢ ¢pekra Jlomnepa B M”3MEHEHUH CKOPOCTH.

46. VicTopust OTKPBITHS 3aKOHOB JMHAMUKH Ha OCHOBE aCTPOHOMHUYECKUX HAOIIOICHUH.

47. MoOunbHbIH TenedoH ¢ TOUKH 3peHHs (PU3HKH.

48. Hayka Ha cTpaxe 310pOBhs. BimsiHME yJibTpa3Byka Ha OpraHu3M 4YelloOBeKa |
yIIBTPa3BYKOBas IMarHOCTHKA.

49. OcMmoTudecKast SeKTPOCTAHITHSI.

50. Iepenarounbie MEXaHU3MBI U KX BHJIBI.

51. Ctpykrypa Bcenennoii. Ee pacmupenue. PenukroBoe uzinydeHue.

52. AnpTepHaTUBHBIC BUIBI SHEPTHH.

53. Bona 3HakoMasi 1 HE3HaAKOMasl.

54. VcTopus pa3BUTHUS MIEKTPUIECKOTO OCBEIICHHUS.

55. Ot mapoBo3a J10 1moe3/1a Ha "MarHUTHOM moJrymke".

56. Ot mapoxo/ia JIo aToOMOX0/1a.

57. OrieHKa KOJIMYeCcTBAa BHE3EMHBIX [IMBHIIN3AIMI U BEPOSTHOCTH JJIS 4YeJIOBEUECTBA BCTYIIUTh
C HUMH B KOHTAKT.

58. IMonynmpoBOAHUKY: X MPOILIOE U Oy yIiiee.

59. TIpoeKT opraHu3anuy CBS3H, TPAHCIIOPTA U SJHEPTO0OSCIIeUeHUS TYHHBIX 0a3.
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60. AcTepouHas OacHOCTb.

61. UcTopus kocMudeckoro ckadanmapa.

62. VcTopus pa3BUTHI KOCMOHABTUKH.

63. Kononmsanus Mapca u ero TeppadopMupoBaHue.

64. ACTpOHOMHYECKOE OMpeleIeHHe TeorpaduyecKoi MIMPOTHl ¢ TOMOIIBIO MPOCTEHIINX
MIPUCTIOCOOICHUH.

65. BHe3eMHbIe IUBHIIN3AIIUH - TIPOOJIEMBI ITOUCKA.

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Buna yueOHoii padoThI Oo0bem B
yacax
O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHUIIIMHBI 78
OcHOBHOe co/iep:KaHue 78
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHHe 56
[IPAKTUYECKHE 3aHITHSI 20
IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COJIEP/KAHNE
BT. Y.
TeopeTuyeckoe o0yueHue
[IPAKTUYECKHUE 3aHITHSI
[TpomexxyTouHast arrectauus (2 cemectp) — AudpepeHMpPoOBaHHBIN 3a4eT 2
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2.2. TemaTnuyeckuii IJIAH U coJepkaHue Y4eOHOro npeamera «@usuka»

Cnioco6s1 onrcanus nuxkenus. Tpaekropus. [1yTs. [lepememenue. PaBHomepHoe
MpsAMOJIMHENHOE IBHKEeHHE. CKOpOCTh. MITHOBEHHAst U CpEIHSAA CKOPOCTH.
Yckopenue. IIpsamonnHeiHOE IBUYKEHHE C TIOCTOSHHBIM YCKOPEHUEM. J[BHKEHHE C
MIOCTOSIHHBIM YCKOPEHHEM CBOOOAHOTO NajieHus. PaBHOMEpHOE ABMKEHHE TOUKH IO
OKPY’KHOCTH, YIJI0Basi CKOPOCTb. LIEHTpOCTpEMUTEIILHOE YCKOPEHHUE.

HaumeHnoBaHue ConeprxkaHue y4eOHOro MaTepuasa, JabopaTopHble, MPaKTHYECKHE 3aHATHSA U Oo0bem B | Koxabl 00mux KomMneTenuuii,
pa3aesioB U TeM KOHTPOJIbHbIE PA0OTHI yacax JTTHOCTHBIX, METANPEAMETHLIX,
NpeAMeTHBIX pe3yJbTaTOB,
(popMupOBAHUIO KOTOPBIX
crnoco0cTByeT 3J1eMeHT
InporpaMmmal (ylca:saﬂu B pa3zjaeJsie
1.2)
Beenenne 4
®usuka u meroasl | Conep:kaHue yueOHOro Matepuasa: 2 OK 04, OK 09
HAY4YHOI'0 MO3HAHMA .
¥ ®dusnka — (yHIaMeHTalbHas HayKa o npupoje. EcrecTBeHHOHAayUHBIH METOA JIP 07, JIP 08, JIP 09.
MO3HAHUS, €T0 BO3MOXXHOCTH Y TPAHUIIBI TPUMEHUMOCTH. JKCIIEPUMEHT U TEOPHUs B MP 03, MP 05
nporecce Mo3HaHus Npupoibl. MoaenupoBanue GU3NYECKUX SBICHUH U IPOLIECCOB. [IP O1. 1P 06
Poib sKCTIEprMEHTa M TEOPHUH B TIPOLIECCe MO3HAHMS MPHPOoIbl. Dusnyeckast ’
BenuunHa. OU3nyecKue 3aKoHbl. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB
n teopuid. IlpuHnun cootBercTBus. IloHsATHE O (DHU3HUECKON KapTHUHE MUpA.
[TorpenHocTu u3MepeHuil PU3NUECKUX BEITUYHH.
3HaueHue pU3MKH 1pu ocBoeHuu crneunaibHoctu CIIO.
JlaGopaTopHble 3aHATHSA:
JIaGopatophas pabota Nel "Omnpenenenue norpenHoOCTH PH U3MEPEHNUU 2
BEJIUYUHBI".
Pa3nesn 1 Mexanuka 18
Tema 1.1 Conep:xanue yueOHOro MaTepuaJa; 4 OK 02, OK 04, OK 09,
OcHoBBI MexaHnueckoe ABMKEHHE U ero BUbl. MaTtepuanbHas Touka. OTHOCUTEIbHOCTD JIP 05, JIP 07, JIP 08, JIP 09
KHHEMATHKH MeXaHU4ecKoro aBmxkeHus. Cucrema otcuera. [IpuHImm oTHOCHTENbHOCTH [ anmies.

MII 02, MP 03, MP 05, MP 06,
MP 07, MP 09

ITP 01, ITP 02, TIP 03, IIP 04,
ITP 05, ITP 06, ITP 07, IIP 09,
IP 10




Tema 1.2

OcHOBBI JUHAMHKH

Conep:xxanue y4e0HOIro MaTepuaJa:

OcHoBHas 3amada guHamMukd. Cuia. Macca. 3akonbsl Mexanuku Herotona. Cuiisl B
npupojie. Cusa TSKECTH U CHIIa BCEMHUPHOT'O TATOTEHUS. 3aKOH BCEMUPHOTO
taroteHus. [lepBas kocMuueckast CKOpOCTh. JIBUKEHUE TUTAHET M MAJIBIX TEJ
Conneunoii cuctemsl. Bec. HeBecomocts. Cuitbl ynpyrocta. Cuiibl TpeHHUS.

JlaGopaTopHbIe 3aHATHSA: 2

Jlaboparopuas pabota Ne2 " OnpezneneHue MIOTHOCTH BEIIECTBA METOIOM

TUAPOCTATUYECKOTO B3BEUTUBAHUS"
Tema 1.3 Coaepixanue yueOHOro MaTepuasa; 4
3aKoHbI Nmnynbe Tena. Umnynabse cuiibl. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTuBHOE
coXpaHeHHs B nBukeHne. Mexannyeckasi pabota u MoIHOCTh. KuHeTndeckas v moTeHIHanbHas
MeXaHUKe SHeprus. 3aKOH COXpPaHEHUS MOTHOM MEXaHW4YeCKOor sHeprun. PaboTa cuiibl TsKeCTH

u cuibl yrpyroctu. KoncepBatuBHbie cuitbl. [I[ppuMeHeHne 3aKOHOB COXpaHEHUSI.

Hcnonp30BaHne 3aKOHOB MEXAHUKH 11 OOBSICHEHUS JABM)KEHUSI HEOECHBIX TeIl U JJIs

pa3BUTHA KOCMUYECKUX HUCCIIEJOBAHHM, IPAHULIBI TPUMEHUMOCTH KJIACCHYECKOU

MEXaHUKH.

IIpakTnyeckue 3aHATHA: 2

Pemienue 3a1au ¢ npodeccuoHanbHOM HalPaBICHHOCTHIO.

Kontpoabsnas padora Nel mo pasneny '""Mexanuka' 2
CamocmosmenvHas Pewenue 3a0au 10
paboma

Paznean 2. MoJiekyJisipHasi pu3uKa 4 TEPMOAUHAMHUKA 24

Tema 2.1 Conepxanue y4eOHOro Marepuasa: 6 OK 02, OK 04, OK 07, OK 09
OCHOBBI OCHOBHBIE TIOJIOKEHHUS MOJIEKY IIpHO-KHHETHUECKO Teopun. Pa3meps! 1 Macca JIP 05, JIP 07, JIP 08, JIP 09
MOJICKYJISIPHO - MOJIEKYJ U aTOMOB. bpoyHoBcKkoe nBuxkeHue. CUIIbl U SHEPTHS MEKMOJIEKYIISIPHOTO

B3auMoAecTBUsA. CTpoeHHE Ta3000pa3HbIX, KUAKUX U TBEPIbIX Tel. MneanbHbIn
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KHHEeTHYEeCKOM
Teopuu

ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU
ra3oB. Temneparypa u ee uamepenue. TepMoauHaMuuecKas 1Kana TeMIepaTyphl.
AOCOJIIOTHBIN HYJIb TeMIIEpaTyphl. Temneparypa 3Be31. CKOPOCTH JIBHIKCHHS
MOJIEKYJ U UX U3MEpPEHUE. Y paBHEHUE COCTOSHUS UealIbHOTO Tra3a. M3ompoueccs u
ux rpaduku. ['a3oBbie 3aK0HbI. MoOIsipHas ra3oBasi MOCTOSTHHAS

JlabopaTopHble 3aHATHSA:

JlabopaTtopHnas pabota Ne3 "OmnbiTHast mpoBepka 3akona boitna-Mapuotra"

HpaKanecmle 3aHATHUSA:

Pemenue 3amau ¢ HpO(l)CCCHOHaHbHOﬁ HaIIpaBJICHHOCTBIO.

Tema 2.2 OcHOBBI
TEPMOAUHAMHUKH

Conep:xanue y4eOHOro MarepuaJa:

Bnytpennss sneprusi cuctemsl. BHyTpeHHss1 sHeprus uaeanbHoro raza. Padbora u
TeII0Ta Kak GopMbI miepeiauu SHepruu. TemIoeMKoCTb. Y aenbHas TEIIOEMKOCTb.
KonuuecTBo TemnoTel. YpaBHeHue TeraoBoro 6ananca. [lepsoe Hauano
TepMOIUHAMUKU. AnabaTHBIN nporiecc. Bropoe Hauano TepMOAMHAMUKH.
[Tpuniun nerictBus TerioBor MamuHel. Teroseie auratenu. K111 renoBoro
nBuratessi. XoJ0AubHbIe MalIMHbL. OXpaHa MpUpOIbI.

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3agad ¢ HpO(I)eCCHOHaHBHOﬁ HAIlPpaBJICHHOCTBIO.

Tema 2.3
ArperaTtHsbie
COCTOSAHUA
BellecTBa U
(azosbie nepexoabl

Conep:xanue y4eOHOro MaTepuaJa:

Ucnapenne n konaeHcanus. HaceimeHHbpId map u ero cBocTBa. AOCOMIOTHAS U
OTHOCHUTEIbHAs BIAKHOCTH Bo3ayXa. [Ipubopsl 11t onpeieieHns BIaKHOCTH
Bo3ayxa. Touka pockl. Kunenne. 3aBUCHMOCTB TeMITEpaTyphbl KATICHUSI OT JTaBJICHHUS.
Kpurnueckoe cocTosiHue BemiecTBa. XapakTepUCTHUKA KUJIKOTO COCTOSTHUS
BemiecTBa. [[OBEpXHOCTHBIN CIIOW KUIKOCTH. DHEPTUSI HOBEPXHOCTHOTO CJIOSI.
bnxunii nopsaok. [loepxHoctHoe HaTskeHne. CmaunBaHue. SIBIEHUs HA TPAHULE
XKHUIKOCTHU ¢ TBEPABIM TenoM. KanuuispHelie siBIeHUs. XapaKTepUCTHKA TBEPIOTO
cocTostHUS BemiecTBa. Kpucrammmueckue U amopgHbIe Tena. YIpyrue cBoicTBa
TBepAbIX Tel. 3akoH ['yka. Mexannueckue cBoicTBa TBEpAbIX Tel. [InacTuueckas
(octatounas) nedopmarus. TermnoBoe pacuMpeHne TBEPIbIX TN U )KUIKOCTEH.
Koaddurments! TMHEHHOTO 1 00bEMHOTO paclIUpeHHs. YUET pacIupeHus B

MII 01, MIT 02, MP 03, MP 05,
MP 06, MP 07, MP 08, MP 09.

ITP 01, ITP 02, ITP 03,I1P 04,
ITP 05, ITP 06, ITP 07, I1P 08,
ITP 09, ITP 10
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texHuke. [maBnenue. ynenpHas temora miasienus. Kpucramnmzanus.
[TpakTieckoe NpUMEHEHNE B TIOBCETHEBHOM KU3HH (DU3MUECKUX 3HAHUH O
CBOMCTBAaXx Ia30B, )KUJIKOCTEH U TBEPBIX TEJ.

KonTpoabHas padora Ne 2 mo pasaeay '""Mousekyasipaasi puznka u 2
TepMOAUHAMHKA"
Camocmosmenvhas Ilpakmuueckoe npumeHnenue 8 NOBCEOHEBHOU HCUHU DUULECKUX 3HAHULL O 10
paboma ceolicmeax 2azo8, Hcuoxocmeti u meepovix mei. Xonoounvusvie mawunsvl. Oxpana
npupoovl. Pewenue 3adau.
Paznen 3. DuekTpoanHamMuka 44
Tema 3.1 Coaep:xanue yueOHOro MaTepuasa; 6 OK 02, OK 04, OK 09
DJIeKTpuYecKoe . .
Hote P DJIEKTPUYECKHUE 3aps/bl. DIEMEHTAPHBIN JIEKTPUYECKUH 3aps/l. 3aKOH COXPaHEHHS JIP 07, JIP 08, JIP 09
3apsna. 3akoH Kynona. Dnextpuueckoe mosie. HanpsskeHHOCTD SIeKTPUYECKOTo MII 02, MP 03, MP 05, MP 06,
nons. [IpuHuun cynepno3uuuu nosei. [IIpoBOIHUKH B JIIEKTPUUYECKOM MOJIE. MP 07, MP 09
MBJIEKTPUKH B JIEKTPUUYECKOM Toie. PaboTa CHil 35IeKTpOCTaTHYECKOTO TOJIS.
ﬁ P P o poc TP 01, TIP 02, TTP 03,TIP 04,
OTEHITHAI. a;nocrb queHunan];)B. BSI3b MEXTY Haprl)KeHEOCTI)IO Y Pa3HOCTHIO TP 05, TIP 06, TP 07, TIP 08,
MOTEHINAJIOB. DNEKTPOEMKOCTb. EnnHuisl snextpoeMkocT. KoHieHCaTophl. TIP 09, TIP 10
CoenuHenne KOHIEHCATOPOB B 0aTapero. DHEPrus 3apsKEHHOTO KOHEHCaTopa.
DOHeprus nekTpuueckoro nois. [IpuMeHeHne KOHIeHCaTOPOB.
IIpakTHyeckune 3aHATHA: 2
Pemenue 3anay ¢ npodeccnoHabHOI HANIPaBIEHHOCTHIO
JlaGopaTopHbIe 3aHATHSA: 2
JlaGopaTtopnast pabota Ne4 "OmnpeneneHue JIeKTPUIECKOU eMKOCTH
KOH/IeHCaTopoB"
Tema 3.2 Conepxanue y4eOHOro Marepuasa: 4
3aKoHBbI YcnoBust, HEOOXOIUMBIE JIJISl BOSHUKHOBEHHS U TIOJIEPKAHUS IIEKTPHUECKOTO TOKA.

MOCTOAHHOI'0O TOKA

Cuna Toka 1 INIOTHOCTH TOKA. 3akoH OMa Ui ydacTKa Lenu. DIEKTPUIECKOe
COTPOTHUBJIEHNE. 3aBUCUMOCTH JJICKTPHUECKOTO CONMPOTUBIICHUS TPOBOTHUKOB OT
Temneparypbl. TemneparypHblil K03()QHUIIMEHT COMPOTUBIICHUSI.
CBepxmpoBoaUMOCTh. PaboTa 1 MOIITHOCTH MOCTOSIHHOTO TOKA. TerioBoe AeiicTBre
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ToKa. 3akoH J[xoyina — Jlenua. DneKTpoABMKYIIask CHUJla UCTOYHUKA TOKA. 3aKOH
Owma 151 monHoM nenu. DnekTpudeckue nenu. [locnenoBarenbHoe U napauienbHOe
COCIMHEHMS IPOBOTHUKOB. 3aKoHbI Kupxroda mis yzna. CoequHeHHE HCTOYHUKOB
INEKTPUYIECKON SHEPTUU B OaTapero.

JlaGopaTopHble 3aHATHSA:
JlaGopaTtopHas padota Ne5 "Onpeenenue yaenbHOTr0 COMPOTHUBICHUS TPOBOTHUKA"

JlaboparopHas padota Ne6 "Omnpenenenue 3/1C u BHyTpEHHETO COIPOTUBICHHUS
HMCTOYHHKA TOKA"

JIaGoparophas pabota Ne7 " M3yueHune 3aKOHOB [1OCIIEI0BATEIBHOIO U
NapajuIeIbHOTO COEAMHEHUS TPOBOJHUKOB"

HpaKaneCKne 3aHATHUSA:

Pemenue 3amau ¢ HpO(l)CCCHOHaHbHOﬁ HaIIpaBJICHHOCTBIO

KontpoJabHnas padora Ne3 mo Teme ""3aK0HBI NOCTOSTHHOTO TOKAa'"

Tema 3.3
DJIeKTPUYECKH i TOK
B Pa3JIMYHbIX

Conep:xanue y4eOHOro MarepuaJa:

DneKTpUUeCcKUi TOK B METaJUIax, B 3JIEKTPOJIMTAX, ra3ax, B Bakyyme . [Inazma.
DneKkTpudecKuil TOK B NoIynpoBogHuKax. CoOOCTBEHHAs U MpUMeECHas!

cpeaax N
MIPOBOAMMOCTH. DIEKTPOHHO-ABIPOUHBIN nepexo. [Ipumenenue
MOJTYTIPOBOIHUKOB. [107TyIIpOBOTHUKOBBIE TIPUOOPHI.

Tema 3.4 Coaeprxanue y4eOHOro MaTepuaJa;

MaruuTtHoe moJjie

Bekrop nHaykunn marauTHOro nossi. HanpsibkeHHOCTs MarHuTHOTO nouis. Jleicteue
MarHMTHOTI'O TIOJISl Ha NMPSAMOJIMHENHBINA IPOBOAHUK ¢ TOKOM. B3aumonelicteue
ToKOB. Cuia Amniepa. [Ipumenenue cuinbl Amnepa. MarauTHbii notok. Pabora no
MIEPEMELEHUIO IPOBOJIHMKA C TOKOM B MarHUTHOM ToJe€. [{eficTBE MarHUTHOTO
1oJst Ha IBWKymiics 3apsia. Cuna Jlopenna. [Tpumenenue cunel JlopeHiia.
Onpenenenue yneiabHoOro 3apsaa. MarHuTHbBIE CBOWCTBA BellecTBa. MaruutHas
npoHunaeMocTb. ColHeYHasi aKTUBHOCTD U €€ BIIMSAHUE Ha 3eMIII0. MarHuTHbIE

Oypu.
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Conep:xxanue y4ye0OHOIro MaTepuaJa:

Bekrop nnnykuun marautHoro nosst. HanpsbkeHHOCTs MarHuTHOTO noJist. Jleiicteue
MAarHUTHOTO I10JI HA NPSMOJIMHENHBINA IPOBOJAHMK C TOKOM. B3anmonelicteue
TokoB. Cua Ammnepa. [Ipumenenue cunbsl Amnepa. MarHuTHbIN moTok. PadoTa mo
IIEPEMELLEHHUIO IPOBOIHMKA C TOKOM B MarHUTHOM 1oJie. [{eficTBUE MarHUTHOTO
1oJist Ha ABWKyuiics 3apsia. Cuna Jlopenna. [Tpumenenue cumnel JlopeHiia.
Ornpenenenue yAelbHOro 3apsiia. MarHuTHbIE CBOMCTBA BellecTBa. MaruurHas
npoHunaeMoctb. CoJIHeUHasi aKTUBHOCTh U €€ BIMSIHUE Ha 3eMJIt0. MarHuTHbIE

Oypu.

IIpakTH4yecKkue 3aHATHS:

Pemenue 3amau ¢ HpO(I)CCCHOHaHBHOﬁ HaIIpaBJICHHOCTBIO

Tema 3.5
JIeKTPOMArHUTHAas!
HHIYKIUSI

Conep:xanue y4eOHOIro MaTepuaJa:

MaruuTHbIN NOTOK. fIBJIEHUE 3IEKTPOMArHUTHON MHAYKIMH. [IpaBuio Jlenua.
3aKOH JIEKTPOMArHUTHON MHAYKIMHU. BuxpeBoe anexkrpuyeckoe noiue. /C

HWHIAYKIOWHA B IBUKYIIUXCSA TPOBOJHUKAX. SBnenue CaMOMHAYKIHH. I/IHJIYKTI/IBHOCTI).
9HepFI/I$I MarHMTHOTO HOJIs TOKa. B3auMOCBs3b QJICKTPUYICCKUX U MAI'HUTHBIX MOoJIeH.

DNeKTPOMarHuTHOE TOJIE.

IIpakTHYecKHe 3aHATHSA:

Pemenue 3agad ¢ HpO(I)eCCHOHaHLHOﬁ HaIpaBJICHHOCTBIO

KountpoabHnas padora Ned «MarnuTHoe moJie. JJIeKTPOMATHUTHAS UHIYKIM»

Camocmosmenvhas
paboma

Inekmpudeckuti mok 8 INeKmpoIumax, 2asax, 6 eaxyyme . Ilnazma. Ipunyun
0eticmeust I1eKmpoosU2amels, 1eKMpousMepumenbHbix npuoopos. Ilpunyun
oeticmeus macc-cnekmpozpadga, yckopumeneul 3apaxcenHvlx yacmuy. Ponb
MA2HUMHO20 NOJIAL 3eMAU 8 HCUSHU PACMEHU, HCUBOMHDIX, Yel106€eKd.
Pewenue 3a0au.

20

Pa3nen 4. Koje0anus u BOJIHBI

16

Tema 4.1
Mexanunyeckue
KO0J1€0aHUA U BOJIHBI

Conep:xanue y4eOHOro MaTepuaJa:

KonebarenpHoe nmkenue. ['apmonndeckue koiaedbanusi. CBOOO HBIC MEXaHUYECKHE
kosiebanus. [IpeBpalieHne 3Hepruy npu KosnedareabHoM JIBHKeHUH. CBOOOJHbBIE

OK 02, OK 04 , OK 09
JIP 07, JIP 09
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3aTyxaroliye MexaHuueckue kosiebanus. Marematuueckuilt MasTHUK. [IpyKUHHBIH
MasiTHUK. BoiHyXeHHble MexaHnueckue koaedanus. Pezonanc. [lonepeunsie u
IIPO/IOJIbHBIE BOJIHBI. XaPaKTEPUCTUKH BOJIHBL. 3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €T0
IIPUMEHEHNE

Tema 4.2
DJIeKTPOMATHUTHBbIE
K0J1e0aHUA U BOJHLI

Conep:xanue y4eOHOro MaTepuaJa:

CBoOonHbIe Ay1eKTpoMarHuTHbIe Kosebanust. [IpeBpaienue snepruu B
koJiebatesnbHOM KoHType. Dopmyna TomcoHa. 3aTyxaromue 3JIeKTPOMarHuTHbIE
KosieOaHus. ['eHepaTop He3aTyXaroIUX IEKTPOMarHUTHBIX KOJIeOaHuH.
Brinyxaennsie snexkrpuueckue konedanus. [lepemennsiii Tok. ['enepatop
IIEPEMEHHOT0 TOKa. EMKOCTHOE ¥ MHIIyKTUBHOE COIIPOTUBIICHUS IEPEMEHHOIO TOKA.
AKTHUBHOE CONpOTUBJIEHUE. 3akoH OMa JIJIsl JJIEKTPUUECKOM 1IETIH IIEPEMEHHOT0
Toka. PaGoTa 1 MOLTHOCTH IEPEMEHHOI0 TOKA. P€30HAHC B 3IEKTPUUECKON LEMH.
Tpanchopmaropsl. Toku Beicokoit yacToTsl. [lonyuyenue, nepenava u
pacripeieieHue 3JIEKTPOIHEPTHH. DIEKTPOMArHUTHOE 0JI€ KaK 0COOBIN BH]L
MaTepUu. DIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
Bubpatop I'epuia. OTKpbITHIH KONeOaTenbHbIH KOHTYp. M300perenue paguo A.C.
[TonoBemm. IIonATHE 0 paguocsss3u. [Ipunnun pagnocsasu. Ilpumenenue
AJIEKTPOMAarHUTHBIX BOJIH.

IIpakTHYecKHe 3aHATHSA:

Pemenue 3anay ¢ npodeccnoHalbHOI HANIPaBIEHHOCTHIO

Kountpoabnas padora Ne5 no pasneny "Kosiedoanus u BojHb1"

Camocmosimenvhas
paboma

38yKo6vie 6onnbl. Yiompassyk u eco npumernenue. I enepamop He3amyxarouux
eKmpomMacHUmHuIX Konebanuil. Toxu evicoxkou uacmomai. Ilonyuenue, nepedaua u
pacnpedeneHnue nekmposnepeuu. Mzoopemenue paouo A. C. [lonogovim.

Pewenue 3a0au.

10

MP 03, MP 05, MP 06, MP 07

ITP 02, ITP 03, ITP 07, ITP 08,
ITP 09, ITP 10

Pa3gen 5. OnTuka

18

Tema 5.1

Conep:xanue y4eOHOro MarepuaJa:

Toueunslit ucTOYHUK cBeTa. CKOPOCTh paCpOCTPAHEHHUS CBETA. 3aKOHBI OTPAKEHUS
U npesomyieHus cBeta. CoJIHeUHbIe U JIyHHbIE 3aTMeHus. [ Ipunuun ['rolirenca.

OK 02, OK 04, OK 09
JIP 07, JIP 09
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I'eomeTpuueckas [Tonnoe otpaxkenue. Jlunzel. [loctpoenne nzobpaxenus B muH3ax. opMyia TOHKOM MP 03, MP 05, MP 06, MP 07,
ONTHKA JIMH3BL. Y BEJIMYCHUE JINH3BL. TelNeCKOIBI. MP 08, MP 09.
IIpakTnyeckune 3aHATHA: 2 1P 02, ITP 04, IIP 06, ITP 07,
[P 10
Pemenue 3aau ¢ npodeccuoHanbHON HaPaBIEHHOCTHIO
JlaGopaTopHbIe 3aHATHSA: 2
JIaboparopHast pabota Ne 8 "Omnpenenenue mokasaresns IpeIoOMICHUS CTEKIa"
Tema 5.2 Conep:xanue y4eOHOIro MaTepuaJa: 4
BoanoBble cBoiicTBa | IHTepdepennns cBeta. KorepeHTHOCTH CBETOBBIX ydeid. IHTepdepeHrs B TOHKUX
cBeTa ienkax. Kombna Herotona. HMicionp3oBanne nHTEphEpEeHIINN B HAYKe U TEXHUKE.
Hudpakuus csera. Judpakunonnas pemerka. [lonspuzanus ceta. [Tonspounasl.
Hucnepcus ceeta. Bunpl usnyuennii. Buasl cniektpoB. CrieKTpbl HCITyCKaHUS.
Crnektpsl nornomenus. CrnekTpanbHblid aHanu3. CeKTpaabHbIe KIIACChl 3BE3/I.
VYabrpaduoneroBoe nznyuenue. Undpakpacuoe nznyuenue. PEeHTreHOBCKUE Ty4H.
Nx npupona u csoiictsa. [1Ikana 31eKTpOMAarHUTHBIX U3J1y4YEHUN
IIpakTHyeckune 3aHATHA: 2
Pemenue 3a1au ¢ npodeccuoHanbHON HalIPaBICHHOCTHIO
JlaGopaTopHble 3aHATHSA: 2
JlabopaTtopHas padota Ne9 OmnpeneneHue IJIUHBI CBETOBOM BOJIHBI C IIOMOIIBIO
TU(QPaKIUOHHON PELIETKH.
Tema 5.3 Conep:xxanue y4e0HOro MmarepuaJa: 2
CnennanbHas
TeopHs JIBrKeHne co CKOPOCThIO cBeTa. [locTynarsl TEOpUH OTHOCUTENIBHOCTH U CIIEICTBHS
OTHOCHTENLHOCTH 13 HUX. IHBapuaHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe. DHEPIHUsl IOKOSI.
CBs13b Macchl M SHEPTUU CBOOOAHON YaCTUIBI. DJIEMEHTHI PEISTUBUCTCKOM
JUHAMHKH.
Pasnen 6. KantoBas puszuka 10
Coaep:xanue y4eOHOro Marepuasa: 2 OK 01, OK 02, OK 04, OK 05
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Tema 6.1
KBaunrToBasi onTuka

KBanrtoBas runoresa [1nanka. KopnyckysnspHo-BoaHOBOM qyanu3M. DOTOHEI.
JaBnenue cBera. XuMmuueckoe JeicTBue ceera. @oroaddexr. YpaBHeHHE
OitamreiHa 11 potodrddexra. Buemnmii porornnekrpuaeckuit 3G heKT.
Buytpennunii poroaddexr. [lpumenenune Gporospdexra.

HpaRTn'{ecmle 3aHATHUSA:

Pemenue 3anay ¢ npodeccrnoHanbHOI HANIPaBICHHOCTHIO

Tema 6.2

duszuka atomMa u
aTOMHOI0 siApa

Conep:xanue y4eOHOro MarepuaJa:

Pa3BuTue B3MIs10B Ha CTpOoEHUE BelecTBA. MoJ1esin CTPOEHUSI aTOMHOTO s/1pa.
3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTpax Bojaopoja. AnepHas Moaenb aroma. OnbIThl
3.Pesepdopna. Moxens atoma Bogopoza o H.bopy. KsantoBeie nmoctymnarsl bopa.
Jlazepsl. PannoakTuBHOCTB. 3aKOH paJiMOAKTUBHOTO pacnana. PanqnoakTuBHbie
npeBpatieHus. CriocoObl HAOIIOAEHUS U PETUCTPALINU 3APSKEHHBIX YACTHIL.
Crtpoenue aToMHOTO sijipa. [ledekT Macchl, JHEPTHsl CBSI3U U YCTOMYUBOCTh aTOMHBIX
sep. SAnepHsie peakuuu. SaepHas SHEPreTUKa. JHEPTETUUECKUN BBIXO SACPHBIX
peakuuii. MickyccTBeHHas paauoakTUBHOCT. Jlenenue Tsokensix saep. Llennas
siIepHas peakius. YpasisieMas LenHas peakuus. SaepHbii peakTop.
TepmosiepHblil cuHTe3. JHeprus 3Be31. [lomydyenne paaoakTUBHBIX U30TOIOB U UX
npuMeHeHue. buonornyeckoe 1eMCTBUE paIMOAKTUBHBIX U3TyYCHUH.

JIP 07, JIP 08, JIP 09

MII 01, MII 02, MP 03, MP 05,
MP 06, MP 09.

ITP 02, IIP 04, ITP 05, IIP 07,
ITP 08, ITP 09, ITP 10

Camocmosmenvnas | Keanmosvie cenepamopol. Cnocobbl Habaro0enus u pecucmpayuu 3apsaiceHHbIxX
paboma yacmuy. TlonyyeHue paouoakmusHvIX U30Mono8 u ux npumeneHue. buonocuuecxkoe
delicmeue paduoaKmusHvlx uznyienull. Pewenue 3adau.
Pa3zpnen 7. Crpoenune Beenennoii
Tema 7.1 Coaeprxanue y4eOHOro MaTepuaJa; OK 02, OK 04, OK 07, OK 09
Crpoenue ConneuHas cucrema. [I1aHeTs, UX BUIMMOE IBIDKEHUE. Maltble Tella COTHEUHOM JIP 05, JIP 07, JIP 08, JIP 09
CounHeuHol cucrembl. Cucrema 3emiis—IJlyna. Connue. ConHeuHast akTUBHOCTb. McTOuHMK MII 02, MP 03, MP 05, MP 06,
CUCTEMbI sHeprun CoJiHIIa U 3BE3]I. MP 07, MP 08, MP 09
Tema 7.2 Conepxanue y4eOHOro Marepuasa: ITP 01, ITP 03, ITP 09, ITP 10
JIBOTIONHUSA N
. 3BE3/1b1, UX OCHOBHBIE XapakTepucTUKU. COBpeMEHHBIE MPEACTABICHUS O
Bcenennoi

MPOUCXOXKACHUU U 3BOJIIOIMK CoJIHIIA U 3BE3]T. DTambl )KU3HU 3BE3/1. MIIeUHbIi

IIyte — Hama ['anaktuka. Tunsl raaktuk. Paguoranaktuky u kBaszapsl. BeeneHHast.
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Pacmupenune Beenennoit. 3akon Xa66:ma. Teopus bonbiioro B3peiBa. MacmtabHas
cTpykrypa Beenennoit. Meraranaktuka.

JlaGopaTopHble 3aHATHSA: 2
JlabopaTtopHnas padota Nel0 "M3yueHue kapThl 3B€31HOTO Heba ™.
CamocmosmenvHas Paouoeanakmuxu u xeazaper. Macwumabnas cmpyxmypa Bcenennotl.
paboma Memaeanaxmuxa. Pacwupenue Becenennou. 3akon Xabona. Teopus bonvuioco
83pblaa.
[IpomexxyTounas arrecranus — AM(ppepeHHPOBAHHBIN 3a4eT 2
BCEI'O: 78
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3. YCJIOBUSA PEAJIMZALUU ITPOI'PAMMBI YYEBHI'O ITPEIMETA
3.1 TpeGoBanusi K MATEPUATBHO-TEXHUYECKOMY 00ecIiedeHUI0

Peanuzanus mporpamMmbl JTUCHHMILIMHBI TPeOyeT HaIW4Hsi y4eOHOTO KaOMHETa, B KOTOPOM
UMeEeTCsl BO3MOKHOCTh 00ECIIeUnTh CBOOOIHBIN TocTyn B IHTEpHET BO BpeMsi yueOHOTro 3aHATUS U
B IIepuoJ BHEY4eOHOW AedrenbHOCTH oOydarommxcs. B cocraB ydeOHOro kaduHera (puznku
BXOJIUT JIabopaTopus ¢ 1ab0pPaHTCKONH KOMHATOM.

[lomemenne  kaOuHera  (QU3HKH yIOBJIETBOpSiET  TPeOOBAHUSAM  CAaHHTAPHO-
anuAeMUoNIornuecKkux mnpaBuil K HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo
CIIeUATM3UPOBAHHON yueOHOW MeOeIblo, TPOTUBOMOXKAPHBIM WHBEHTApEM, alTeYKOH ¢ HabOpoM
NEPEBA30YHBIX CPEACTB U MEIUKAMEHTOB, WHCTPYKIMEH MO MpaBuWiIaM 0e30MacHOCTH Tpyda Uis
yUalmxcsl, >KypHaJl PETHCTPAalM HHCTPYKTaXa II0 MpaBWiIaM O€30HacHOCTH U CPEICTBAMH
00y4YeHHsI, JOCTATOUHBIMU JIJIs1 BHIIOJHEHUSI TPEOOBAHMI K YPOBHIO ITOATOTOBKH 00YYaOLIHXCS.

OobopynoBanue yueOHOro kaduHera:
B cocraB yueOHO-METOAMUECKOTO U MAaTePUATbHO-TEXHUYECKOTO 00ECIeUeHUs IPOTPaMMBbl BXO/JIAT:

* KOMIUICKT Y4eOHBIX TaOnwi, Tutakatel: «DU3WYECKUE BEITUYMHBI U (yHIaMEHTAIBHEIC
KOHCTaHTh, «MexnyHapoanas cucreMa equHuly CH», «llepuoanueckas cucreMa XUMHYECKHX
anemeHToB», "llpucraBku kpatHbiX U JgoibHBIX enuuun’, " Illkama smeKTpOMarHUTHBIX BOJIH'",
MOPTPETHI BBIIAIONINXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB,;

* KOMIUIEKT DJIEKTPOCHAOKEHUS KabuHeTa (PU3HKH;

* TEXHUYECKHE CPe/ICTBA O0yUeHUS:

- MYJIbTUMEUAIPOEKTOP (CTallMOHAPHBII);

- HOYTOYK;

- IHTEPaKTUBHAS JIOCKA,;

- BeO-Kamepa.

* IEMOHCTpAIMOHHOE 000py10BaHKE (00IIer0 Ha3HAYCHUS U TEMAaTHYECKHUE HaOOpHhI);

* tabopatopHoe o0opynoBaHue (001Iero Ha3HAYeHHs U TeMaTHUYeCKUe HaOoPhl);

* BCIIOMOTaTeJIbHOE 000pY/10BaHUE;

* KOMIUIEKT TEXHHYECKON AOKYMEHTAIMH, B TOM YHCIIE MaclopTa Ha CpeAcTBa O0yuyeHwus,
MHCTPYKLUU IO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30I1aCHOCTH;

* OubMMOTEeUHBIN QoH.

B Oubnuoreunsiii Qoua BXomsT ydeOHUKH, yueOHO-MeTomumdeckue KomrueKkTol (YMK),
oOecrneuynBaroIe OCBOCHHE yueOHoro npeamera Ousunka.

bubnuroreunsiit GoHA COMEPKUT TaKKe CIPABOUHUKH MO (PU3HUKE U TEXHHUKE, HAyYHO-TIOMYISPHYIO
JUTEPATypy €CTECTBEHHOHAYYHOT'O COJEPKAHUSI.

B mpomecce ocBoeHms mporpaMMbl y4eOHOW IUCHHMIUIMHBI «®DU3MKA» CTYICHTHl HMMEIOT
BO3MOXXHOCTh JIOCTYMa K OJIIEKTPOHHBIM YYEeOHBIM MaTepHaliaM 1o (U3HKEe, MMEIOIIUMCA B
CBOOOJIHOM JocTyTie B ceTu HTepHeT.

JAuaakTHYecKuii MaTepuaJ u MaTepuaJl 1Jisi KOHTPOJIA 3HAHUA U YMEHMI:

e 3aJaHUs AJIs UHAUBHIyaIbHOTO OOYUYEHHS U OpTraHU3allii CAaMOCTOATEIbHBIX padoT;
¢ 1pohecCHOHATFHO OPUEHTUPOBAHHBIC 3a/1aHUS;

® METOIMYECKOE MOCOOME /IS MPOBEACHUS TPAKTUIECKUX padoT;

® 3aJIaHUA IJIA HpOBC}IGHI/IH KOHTpOJ’ILHBIX pa60T;

® BONPOCHI i MPOBeeHUST GU3UUECKUX TUKTAHTOB;

® METOJUYECKOe MOCOOHe ¢ MHCTPYKLUUAMU IS TPOBEAEHUS J1aOOpaTOPHBIX padoT;

® HSK3aMEHAIIMOHHBIN MaTepual;



o «ODuszuka. I[locobue mma pemenus 3amau», E.M. Kopabnésa, mpemomasarens ['BIIOY
«AIlIT», 2022r.;

o « ®usuka. OcHOBHbIE MOHATHS W 3aKoHB», E.M. Kopabnésa, npenonaBarens ['BIIOY
«AIIT», 2020r.;

® METOJUYECKOe MocoOue sl MPOBEICHUS IPAKTUUECKUX 3aHATUH,;

¢ KOMIUJICKT KOMIIBIOTCPHBIX Hp€3€HTaHHﬁ 1 BUJICOMATCPUATIOB.

3.2. UndopmanmonHoe obecriedeHre peaau3anun NporpaMmmbl
[lepeueHs pekOMeHTyeMbIX yueOHbBIX U3aHui, IHTepHeT-pecypcoB, AOMOIHUTEIHHON TUTEPATYPHI.

OcHOBHBIE HCTOUYHHKH
1. BacmibeB A.A., ®enopos B.E., Xpamos JI.[[. ®uzuka: Yuebnoe nocodue ais CIIO. - M.:

FOpaiit, 2019

2. Bacunbes, A. A. ®usuka: yaeOHOE TOCOOHE ISl CPpeHET0 MPodecCnoHATEHOTO
obpazoBanus / A. A. Bacunwes, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3., UCIIp. U JOI. —
Mockaa : M3garensctBo FOpaiit, 2024. — 221 c. — (IlpodeccuonansHoe oOpazoBaHuE). —
ISBN 978-5-534-05702-7. — Texct: anexTpoHHslii / O6pa3oBarenbHas miatdopma FOpaiit [caiiT].
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
YYEBHOT O ITIPEJIMETA

KoHTposb U oLleHKa pe3ynbTaTOB OCBOEHUS Y4eOHOI0 IIpeAMeTa OCYLIECTBISIETCS B ITpoLecce
IPOBEICHUS] YCTHOTO OIPOCa, MPAKTUYECKUX U TaOOPAaTOPHBIX pabOT, TECTUPOBAHUS, a TAKXKe MPU
BBINOJIHEHUH YUYaAIIMMUCS UHIUBHULyAJIbHBIX 3aJaHUH, IPOEKTOB, UCCIIEOBAaHUH.

Taoauna 1

Pe3ysabTarsl 00y4yeHus
(oCBOEHHBbIE YMEHHSI, YCBOCHHbIE 3HAHNS)

@®opMbI M MeTOAbI KOHTPOJA U
OIIEHKH Pe3YJbTATOB 00y4eHH s

BBengenue
3HATh:
® CMBICI MOHATHHN: (PU3NYECKOE SBJICHUE, TUIIOTE3A,
3aKOH, T€OpHsl, BEIIECTBO;
® METObl HAYy4YHOr'O [T0O3HAHHUS;
® [IpaBUJIA TEXHUKHU O€30MIaCHOCTH IPU 0OpalleHHH C
¢buznyeckuMu npudopaMu u 000pyTOBaHUEM.
yMeThb:
® ICHO M TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYECKH
00OCHOBBIBATh CBOIO TOUKY 3peHus,
BOCIIPUHMMATh M  AHAJIW3UPOBAaTh  MHEHUS
COOECeITHMKOB, TPU3HABas MpaBO  JPYroro
YeJI0BEKAa Ha NHOE MHEHHUE;
® BECTH JIMAJIOT, BHICIYIIMBAaTh MHEHHE OMNIOHEHTA,
y4acTBOBaTh B JUCKYCCHHU, OTKPBITO BBIPAXaThb U
OTCTauBaTh CBOIO TOUKY 3PEHUS;

e JlabopaTopHasi pabora Nel
«OnpeneneHue NorpeHocTH
IIPU U3MEPEHUU BEITUUUHBD»

®  U3MEpATH s bu3nIecKux BEJIMYMH,
MPEACTABIISA PE3yJIbTaThl U3MEPEHUN C YUETOM UX
IIOTPELIHOCTEM;
® COCTaBIIATh OTYET MO MPOJICTAHHON padoTe.
Pa3pen 1.
MexaHuka.
3HATD:

® OCHOBHBIE 3aKOHBI KJIACCHYECKOM MEXaHMKH U
r'paHUlbl UX TPUMCHHUMOCTH.

yYMeTh:
® [PUMEHATh 3aKOHBI KJIACCUYECKOM MEXaHUKHU Ha
IIPAKTHUKE.
Tema 1.1. Kunemaruka
3HATD:

L] OCHOBHBIC IIOHATHUA: MCXAaHHYECKOEC IBUKCHUC,
cHCTeMa OTCUETa, nepeMenieHue, MyTh,
TPAEKTOPHS;

L] (6] BCKTOan n nux HpOCKHI/ISIX Ha KOOp)II/IHaTHBIe
ocu;

® 3aKOHBl PAaBHOMEPHOTO M PABHONEPEMEHHOIO
NPSMOJIMHEMHBIX ~ JBWJKEHHUM, PaBHOMEPHOIO
JBUKEHUS 110 OKPY’KHOCTH.

yMeTh:
e (opmynupoBaTH OCHOBHBIC MTOHSITHS;
® MIPEACTaBIATh MEXaHUYECKOE JBUYKEHUE

YPaBHCHUAMU n Fpa(l)I/IKaMI/I 3aBHCUMOCTH
KOOpAWHAT U HpOeKHI/Iﬁ CKOPOCTH OT BPCMCHH;

e [IpakTtnyeckasi padoraNel
"3aKoHBI MEXaHUKHU"

e Kourpoabnas padora Nel
o pazieny «
Mexanukay (TecT)

o du3uYecKUe TUMKTAHTHI
M0 KHHEMAaTHKe, TUHAMHUKE,
3aKOHAM COXPaHCHHUS

o JlaGoparopHasi pa6ora Ne
2 "OmpenencHue
IJIOTHOCTH BEUIECTBA
METOJIOM THAPOCTATHIECKOTO
B3BCIIUBAHUS
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e OmnpeAessaTh KOOPJAWHATHI, MPOUJIECHHBIA IYTh,
CKOpOCTb, YCKOpEHHUE o YpaBHEHUSIM
PaBHOMEPHOTO U PAaBHOIIEPEMEHHOTO ABUKCHHIA;

® HaxoOIuUThb CKOPOCTb, YCKOpEHHE, YIJIOBYIO
CKOPOCTb, MEPUOJ U YaCTOTYy IPHU PAaBHOMEPHOM
JBUKEHHUH 10 OKPYKHOCTH;

e paboTaTh B IpyHIe C BBINOJIHEHUEM Pa3IMYHBIX
COLIMAJIBHBIX POJICH.

Tema 1.2. /Iunamuka
3HATH:

® OCHOBHBIC IIOHATHUA: MaccCa, CUJia, HHCPTHOCTD,

e 3aKkoHbl HbIOTOHA, BCEMUPHOIO TSATOTCHUS;

®  CUJIBI TSKECTHU, YIIPYTOCTU, TPEHUS.

yMeTh:
® ONUCHIBATH M OOBSICHATH (DU3MUYCCKUE SIBIICHUS U
CBOICTBA TE;
® [IPHUBOJUTH IPUMEPHI MPaKTHYECKOTO

MCTIOJIH30BAaHUS 3aKOHOB IMHAMHUKH;
® TMPUMEHATH IMOJyYCHHBIC 3HAHHWS  3aKOHOB Ha
MIPAKTUKE JJIs pelIeHus PU3NUECKUX 3a1au;

® U3MepATh Maccy Telna, CUILY;

e u3MepATh psAa  usMyeckux BenW4YMH  (Bec,
apXHMEJIOBY CHIIy, YCKOPEHHE),  IPEICTABIISI
pe3yiabTaThl ~ M3MEpEeHUul ¢ yd4eToM  HX
IIOIPELIHOCTEM;

® COCTaBIIATH OTUET MO MPOJETIAHHON paboTe.

Tema 1.3. 3akoHbI COXpaHeHHSI B MeXaHHKe
3HATh:

® OCHOBHBIE [TOHATHUS: UMITYJIbC, pab0Ta, MOIIHOCTD,
SHEpPrus, BHABI  MEXaHWYECKOW  DHEPIHuH,
3aMKHYyTas CUCTEMA, PEaKTUBHOE JIBUKEHUE;

® 3aKOHBl COXpPaHEHUs MMITyJbCa U  IIOJHOM
MEXaHUYECKON YHEPTUU

yMeThb:

® [IPUBOJIUTH pUMEPBI MPAKTUYECKOTO
WCTIOJIH30BAaHUS 3aKOHOB COXPaHEHUS;

® BBHIUUCIATH paboOTy CHJI, TOTEHIHMAIbHYIO H
KMHETHUYECKYIO SHEPIHI0, UMITYJIbC TeNla U CUIIBI,

® T[PUMEHATh 3aKOHbl COXPAHEHUS HMIIyJbca M
SHEPTUU Ha TPAKTUKE /IS pelIeHus] GU3NIECKUX
3ajau.

Pa3znen 2
OCHOBBI MOJICKYJISIPHOI (PU3UKH U TEPMOJIMHAMUKHU
3HATh:
e ocHoBHble nojoxeHusst MKT cTpoeHus BelecTsa,
® OCHOBHBIE 3aKOHBI TEPMOAMHAMHUKH;
e HauOoliee BaXHBIE OTKPBITUS B 00JIACTH (PU3UKH,
OKa3aBITUE OMPEJICIISONIee BIUIHAC HA PA3BUTHE
HAyKU ¥ TEXHUKHU;
® 0 BKJIaJe POCCUUCKUX U 3apyOEKHBIX YUEHBIX,
OKa3aBINMUX HAWOOJbIIEE BIUSHUE HA Pa3BUTHE
bu3UKH.

Pu3ndyeckui JUKTAHT
10 OCHOBHEIM IOHATHSIM U
3aKOHaM

JlabopaTopnasi pa6ota Ne3
"'OnbITHAs TPOBEPKaA 3aKOHA
boitns-Mapuorra”.
IIpakTHyeckast pabora Ne2
""VpaBHEHUE COCTOSIHUS
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yMeTh:

® OTJIMYaTh TMIIOTE3bl OT HAYYHBIX TEOPUIA;

e OOBACHATH NpUPOAHBIC siBIeHUS HAa ocHOBe MKT;

® T[PUMEHSATH  3aKOHBl  TEPMOJMHAMHUKH  JJIA
OOBSCHEHHSI TIPUPOJIHBIX SBJICHUA W TPHUHIUIA
JIEHCTBUS TCIVIOBBLIX JBUTATEIICH;

e npumeHsaTs ypaBHeHus MKT wu  3akoHBI
TEpPMOJIMHAMUKN HA TMPAKTUKE I PELICHUS
¢bu3nvecKux 3a1ad.

Tema 2.1. OcCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI
TEOpHH.
3HATh:

e ocHoBHbIE oJokeHus MKT cTtpoeHust BelecTa;

® OCHOBHBIC IOHATHS: HUACAJBHBLIN Ta3, NaBICHHUC
rasa, Temieparypa;

® YpaBHEHHE COCTOSIHUS UJEAIbHOIO Ia3a, Ia30BbIC
3aKOHBI, U30MPOLIECCHI;

® OTIMYUE KPUCTALIMICCKHUX TET OT aMOP(HBIX TElT;

® [PUPOAY TEIJIOBOTO PACHIUPEHUS TEI.

yMeTh:

® [PUBOJIUTH MPUMEPHI, IOKA3BIBAIOIIUE, YTO
HAOJIIOJICHUST M DKCIICPUMEHT SIBJISTFOTCSI OCHOBOM
JUISl BBIABMOKEHUS TUIIOTE3 U MIOCTPOCHUS TCOPUA,
4TO ITO3BOJISIOT MIPOBEPUTH HCTUHHOCTD
TEOPETHYECKUX BBIBOJIOB, UTO (PH3UUYECKHUE TCOPUHU
JAIOT  BO3MOXXHOCTh  OOBSACHSATH  H3BECTHEIC
SBIIGHUST  TPUPOJABI W HaydHble  (DaKThI,
MIPECKA3bIBATh €111€ HEU3BECTHBIC SIBJICHUS;

® T[EPEeBOJUTh 3HAYCHHE TEMIEPATyp W3 IIKAJIbI
Lenbcus B mkany KensBuHa u HA000pOT;

® CTPOUTH U YUTATh TpadUKU U30TPOIIECCOB;

e pemaTh 3a/adyd C HCIOJIH30BAHUEM YPaBHEHUS
MenneneeBa - KimaneiipoHa v ra3oBbIX 3aKOHOB, Ha
BJIAJKHOCTh BO3/1yXa;

® TMPOBOJUTH HAOMIOACHUS (U3UYECKUX SIBICHUM,
[JJAHUPOBaTh M  BBINOJHATH  SKCIEPUMEHTHI,
JienaTh BBIBOJBI HA OCHOBE JKCIEPUMEHTATBHBIX

JMaHHBIX;
® U3MEPATH P HU3HUECKUX BeMUUUH (aTMOochepHoe
JaBJICHHE, JaBJICHUE JKHJKOCTHOIO  CTOJ0a,

KOA(QPHUIHUEHT JTUHEHHOT0 paclIMpeHus: TBEPAOTO
TeJNa, BIaXHOCTh BO3yXa);
® [IPE/ACTaBIATh PE3yibTaTbl MU3MEPEHUN C Y4EeTOM
IIOTPELIHOCTEMH;
® COCTaBJIATH OTYET MO MPOJIETaHHON paboTe.
Tema 2.2. OCHOBBI TEPMOAMHAMHUKH.
3HATh:
¢ (UBHMYECKYI0 CYIIHOCTh TMOHSATHH BHYTPEHHSS
SHEpPrusi, KOJMYECTBO TEIJIOTHI, aJuadaTHbIN
nporiecc, HeoOpaTUMBI U OOPATUMBIH MTPOIECCHI;
e crocoObl H3MEHEHHs BHYTpEHHEW JSHepruu,
NIEPBBIM U BTOPOM 3aKOHBI TEPMOJIMHAMUKH;

uaeaibLHOro rasa. I'a3oBnle
3aKOHBI",

e [IIpakTuyeckas padora Ne3
" I1epBblii 3aKOH
TepMOJIUHAMUKH"

e KonrpoabHas padora Ne2
no teme «MoJiekyJasipHas
¢pusuka» (Tecr)

e Pedeparni
"IleperpeTslii nap u ero
HCIIOJIb30BaHUE B TEXHHUKE' .
"Kpucrannmmdaeckue u amopdHbie
Tena'.
"Vupyrue cBolicTBa TBEpBIX TEN".
"MexaHnuecKkue CBOICTBa TBEPIBIX
Tem'.
"TermoBoe pacumpeHue TBEPABIX
TEJ U )KUIKOCTER".
"X onoauiabpHbIe MAIIUHGL,

"OxpaHa npupobI'.
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® [IPUHLMUI JCHCTBUS TEMJIOBOIO JBUTATEIS;

® pOIb TEIUIOBBIX JIBUTaTeled B HApOAHOM
XO3SUCTBE;

® MeTOABI MPOPUIAKTHKH U OOPBOBI € 3arps3HEHUEM
OKpY’KaroIllen cpebl.

yMeTh:

® [PUMEHATH MEPBBIH 3aKOH TEPMOJWHAMHUKH K
u3ompoLeccaM 1 aquadaTHOMy IpoLeccy;

® pelarh 337a4M C UCIOIb30BAHNUEM [IEPBOI0 3aKOHA

TEPMOJIUHAMUKY;
® paccuuThIBaTh pabOTy ra3a B ©300apHOM mpoiiecce,
BHYTPEHHIOIO SHEPTUI0 UJICAJIBHOTO

OJIHOATOMHOI'0 Ta3a, KOJIMYECTBO TEIUIOTHI B
Pa3JINIHBIX nmponeccax, K.II. 1. TCIIJIOBBIX
JIBUTaTEIICH;

® BECTHU JIMAJIOT, BBICIYIIMBATh MHEHUE OINIIOHEHTA,
y4aCcTBOBAaThb B JUCKYCCHUH, OTKPBITO BBIPAXKATL U
OTCTauBaTh CBOIO TOUKY 3PEHUSI.

Tema 2.3 ArperatHbie COCTOSIHUS BelleCTBA H
¢azoBbIie mepexoanbl

3HATb:
o (bI/ISI/ILIeCKy'IO CYIIHOCTBb MOHSITHI HCIIapCHUC,
KOHACHCAIMA, KUIICHUC, HACHIIIICHHBII u
HeHaCLIH_IeHHHﬁ mmap, a0coJroTHAs nu

OTHOCHTEIIbHAS BIIAXKHOCTh BO3/yXa, TOYKA POCHI,
MOBEPXHOCTHBIA CIIOW JKUAKOCTH, CMa4yMBaHHUE,
KaMWUBIPHOCTh, IUJIABJICHUE, KPUCTAILIU3AIus,
Kodh(UIIMEHT  JHUHEWHOTO U 00BEMHOTO
TEIJIOBOTO PACITUPCHUS,

e [PUHIMUI JECUCTBUSA THTPOMETPOB U IICUXPOMETPA,;

®  BHJbI YIPYIUX AepopMaiuii;

e 3akoH ['yka;

e 00 yuére TEIIOBOr0 paclIupeHHs B TEXHUKE;

® 0 IPAKTHUYECKOM MPUMEHEHHU (PU3NUECKUX
3HaHUH O CBOMCTBAX ra3oB, KUAKOCTEN U TBEPABIX
Tell.

yMeTh:

® U3MEpATH BIAXKHOCTb BO3AYyXa IICUXPOMETPOM H
TUTPOMETPAMHU, ONPEAECIIATh TOYKY POCHI;

e pelmaTh 3aJa4d Ha pacy€T BIAXXHOCTH, HA 3aKOH
I'yka;

® [PUMEHSATH 3HAHUS O CBOKCTBAX a30B, )KUJIKOCTEN
U TBEPABIX TEJI B [IOBCEIHEBHOU KU3HMU.

Pasnen 3 DuekTpoanHaMuka

3HATh:
® OCHOBHBIE 3aKOHBI KIJIACCHYECKON
JJIEKTPOAUHAMUKHY;
yMeTh:
® T[PUMEHATh 3aKOHBI 3JIEKTPOJIWHAMHKHU JUTSL

00BSICHEHHS IMPUPOIHBIX HBHCHHﬁ, IIpUHIIHUIIA

Pu3ndyeckui AUKTAHT
10 OCHOBHEIM IOHATHSIM U
3aKOHaM

JlabopaTopHasi padora Ne 4
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JNEUCTBUSA JIEKTPUYECKUX npubopoB 51

TEXHUYECKHUX YCTPOICTB.

Tema 3.1 DuekTpuyeckoe moJie.
3HATh:
e (usnyeckuit CMBICH HaIpsHKEHHOCTH,
IIOTEHIIAAJIA, HAIPSDKEHNUS, DJIEKTPOEMKOCTH;

® JJICKTPHUYCCKUEC CBOMCTBaA IMPOBOIHHUKOB u
AUSJICKTPHUKOB;

e JclCTBHUE SJICKTPHUYCCKOIO I10JIsI Ha MPOBOAHUKH U
AUDSJICKTPHUKH,

® 3aKOH COXpaHECHMs JIIEKTPUYECKOro 3apsia Hu
3akoH KynoHa.
yMeThb:
e (opMyIMPOBATH NOHATHUE FTEKTPHUUECKOTO MOJIS;
e u300pakaTh D3JEKTPUYECKUE OIS C IOMOIIBIO
JUHUI HaNpsHKEHHOCTU U OKBUIIOTEHIMAJIBHBIX
ITIOBEPXHOCTEH;
® BBIYKCIATH CHJIy B3aUMOJCHCTBUS TOYEUHBIX
3apsA70B, HANPSKEHHOCTD, IOTCHIIMAI U Pa3HOCTh
ITOTEHIMAJIOB 3JIEKTPOCTATUYECKOTO T10JI;

L] BBIYUCIIATH BHGKTpOéMKOCTB nu 3Heprmo
AIEKTPUIECKOTO IOJIS 3apsSHKEHHOTO
KOHJIEHCATOpA.

Tema 3.2. 3aK0OHBI MOCTOSTHHOI'0 TOKA

3HATh:

¢ YyCJIOBUA, H€O6XOI[I/IMI>IG oJid CymCeCTBOBAaHUA
AIEKTPUUYECKOTO TOKA;
(bu3MUYECKUN CMBICT STEKTPOABUKYIIEH CHUITBI;
3akoH Oma Uil ydacTKa LENU U TOJHOW Uenw,
3akoH /[[xoyins — JIeHia;
MIPUPOY DJIEKTPUUECKOI0 TOKA B METAJUIAX;
BUJIBI  MPOBOAMMOCTH  MOJIYIPOBOJHUKOB U
3aBHCHMOCTb UX IIPOBOAUMOCTH OT TEMIIEPATYpPHI
Y OCBEULICHUS;

® YCTPOWCTBO 51 TIPUHIIAT JEUCTBUSA
MOJTYTIPOBOTHUKOBBIX TTPHOOPOB.
YMeETh:
® [IPOU3BOAUTH PACUET DIIIEKTPUUYECKUX LIENEN C
pa3IMYHBIMU crioco0amu COEAMHEHUS
norpeduTenei, HCIIOJIb3YS 3aKOHBI

MOCJIeI0BATEILHOTO, MApaAJIICIIBHOTO COSAMHEHUS
MIPOBOJIHUKOB M 3akoHa OMa;

e pemarh 3a7a4yd Ha pacu€T pabOThI, MOITHOCTU
AJEKTPUYECKOTO TOKAa M KOJMYECTBA TEILIOTHI,
BBIJIEJISIEMOTO TOKOM B MPOBOJHUKE;

e mmepate JJIC, cuily TOKa, HampsbKeHHE Ha
pasIMUYHBIX  ydYacTKax  IeMH, BHYTPEHHEE
CONMPOTUBIIEHWE HCTOYHHMKA TOKA, YJIEJTbHOE
COMPOTHUBIICHNE MaTepHaia MPOBOTHHUKA;

® BBIMOJHATH JIKCIIEPUMEHTHI, JeNIaTh BBIBOJBI Ha
OCHOBE 3KCHEPUMEHTAIbHBIX JAHHBIX;

"OnpeneneHue 2IEKTPUUECKOI
€MKOCTH KOHJIeHcaTopa"

e JlaGopatopnas paGora NeS
"OnpeneneHue y1eabHOTO
COTIPOTHUBIICHUS MPOBOIHHUKA"

e JlaGopatopnas padora Ne6
"N3y4yeHue 1nocieqoBaTeabHOro u
MapajuIeIbHOTO COSAMHEHUS
MIPOBOJIHUKOB"

e JlaGopaTtopnas paGora Ne7

"Onpenenenne I1C u
BHYTPEHHETO COIPOTHUBIICHUS
UCTOYHUKA TOKa"

e [IpakTtnueckasi padora Ne
4
"3akon Oma 15 ydacTka U MOJTHOM
nenu. CoeuHEHUs MPOBOHUKOB"

e [IpakTtnueckasi padora Ne
5
"PaboTa 1 MOIIHOCTH
AJIEKTPUUYECKOTO TOKA. 3aKOH
Hxoyns-Jlenma"

e [IpakTtnueckasi padora Ne
6
"3akon OMMU. Ilpasuiio Jlenna.
DHeprusi MarHuTHOTo moJs"

e Konrponabnas padora Ne3
1o TeMe «3aKOHBI
MOCTOSAHHOT0 TOKAa» (TeCT)

e KonrpoabHas padora Ne4
1o reme «MarHuTHoe noJe.
DJIeKTPOMarHuTHas
HHAYKIUASD)

(TecT)

e Pedeparsl
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® [PEJCTaBIATh PE3YyJbTaThl U3MEPEHUN C YYETOM
IIOTPELIHOCTEM;
®  COCTaBJIATH OTYET MO MPOJIEIaHHON padoTe.
Tema 3.3. MarauTHOe moJie
3HATh:
® [IOHSATHE U CBOMCTBA MAarHUTHOTO I10JIS;
¢ (U3KMYECKYIO0 CYIIHOCTh MAarHUTHOM HHIYKIIWH,
cuibl Amrepa.
yMeThb:
e u300pakaThb pa3IMYHBIE MAarHUTHBIE OIS C
MMOMOLIBIO JIMHUM MAarHUTHON UHIYKLIHH;
®  BBIYMCIATH CUILY, JEHCTBYIOILYIO Ha IPOBOJHUK C
TOKOM B MAarHUTHOM II0JIE;
® [PUMEHSTH NpaBuUiio OypaBUMKa U MPABUIIO JIEBOU
PYKH;
e OOBSICHATH MPUHLIUM ACHCTBUS IIEKTPOIBUTATES,
ANEKTPOU3MEPHUTETBHBIX MPUOOPOB.
Tema 3.4. DiiekTpoMarHuTHasi HHAYKIUS.
3HATH:
® CYILIHOCTh SBJICHUS 3J€KTPOMAarHUTHOM
WHIyKIud, 3aKkoH MU, npasuso Jlenna;
® CYyIIHOCTb CAMOMHAYKIINU;
® [IOHSATHE UHIYKTUBHOCTH;
® 0 BKJI3JE POCCUHCKUX U 3apyOeKHBbIX YUEHBIX,
OKa3aBIIMX HauOoJblllee BIUSHUE Ha Ppa3BUTHE
(bu3uKH.
yMeThb:
® ONpeneNsITh HalpaBlICHWE MHIAYKIMOHHOTO TOKa,
UCIIOJIB3Ys ITpaBwiIo JIeHna;
e pemaTh 3a/1a4u Ha 3aKoH DOMU;
paccunteiBath DJ[C CaMOMHIYKIMM U JHEPTUIO
MarHMTHOT'O TOJIS;
e O0O0BACHATH NPHUHLMII JEHCTBUS  TreHepaTopa
NEKTPUYECKOTO TOKA;

® HCIIOJIB30BATh pa3uuHbIe VCTOYHUKNU
nH(pOpMaLIUK U COBPEMEHHbIE UH(POPMALIMOHHbBIE
TEXHOJIOTUH;

AHAJIU3UPOBATD, nepepa6aTLIBaTL u MMPpEABABIATD
I/IH(I)OpMaI_[I/IIO B COOTBETCTBHMHM C IIOCTaBJICHHBIMHA
3agadyaMiu.

"[Ipunuun neucTBus
AJIEKTpOIBUTATENS "

"[Ipunuun neucTBus
AIEKTPOU3MEPUTEIBHBIX TPHOOPOB'
"[IpuHuun nelicTBus Macc-
criektporpada”

"IIpuHIMN 1eHCTBUS yCKOPUTENS
3apsSOKCHHBIX YaCTHIL

"PoJib MarHuTHOTO MOJIs1 3€MJIH B
KHU3HU PaCTEHUH, )KUBOTHBIX,
yeynoBeka'”

Pa3nen 4 Kosiedanus 1 BOJHBI
Tema 4.1. Mexanndeckue Ko1e0aHNS U BOJHBI.
3HATD:
® [IOHATUA TapMOHUYECKUX KoJe0aHui,
MaTeMaTUYeCcKoro M NPYXKUHHOTO MAaSTHHUKOB,
OCHOBHBIX  XapaKTEPUCTHK  KOJIEOATEIHLHOTO

mporecca,  CBOOOJHBIX M BBIHYXKJIEHHBIX
KoJe0aHunii;

e [IpeBpalllcHUE DJHEPTHH TPU  KoJIeOaTSIHEHOM
IBHKEHUU,

¢ CYTb MCXaHUYCCKOI'O PE30HAHCA;

e [IpakTtnuyeckasi padora Ne

7
"ONeKTpOMarHUTHBIE KoJeOaHHs U
BOJIHBI"

e KonTpoabHas padora NeS
no reme «Mexanu4yeckue
3J1eKTPOMATHUTHbIE
KOJ1e0aHHS ¥ BOJHbBD)
(Tecr)
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® TIPOIIECC pacIpOCTpaHEHHUs KOJIeOaHU B yIPyrou

cpene.
yMeThb:
e M300paxaTh rpaduyecKu rapMOHHYECKHE
KOJICOaHMSI,

e pemarh 3aJaud Ha HAXOXKICHHE MapaMETpPOB
KOJICOATETIHbHOTO JABHKCHUS;

® BBUNCIATH  [EPUOJ  MAaTEMaTH4ecKoro |
NPY>KUHHOTO MasiTHUKOB;

® HCClEAOBaTh 3aBUCUMOCTb IIEpHOJA KOJeOaHUi
MaTeMaTHYeCKOT0 MasTHUKAa OT  €ro JUIMHBI,
MacChl.

Tema 4.2. DiIeKTPOMATHUTHBbIE KOJI€OAHUS U BOJIHbI.
3HATh:

® CXEMy 3aKpBITOIO KOJI€OATeIbHOr0 KOHTYypa H
JHEPreTUYECKUE IPOLECCHl, NPOUCXOAAIUE B
HEM;

® [IPUHIMIN AEHCTBUS HHAYKIIMOHHOTO FeHepaTopa u
TpaHchopmaropa;

® CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH;

e (u3nYeCcKHe OCHOBBI PaJIMOCBSI3Y;

e [IPUHIUI PAAUOJIOKALNN U TEIEBUICHMUSL.

yMeThb:

e pemarh 3aJaud Ha OINpEAeNieHue Nepuoaa,
4acTOThl W JJIMHBI BOJHBI AJIEKTPOMAarHUTHBIX
KoJe0anuii;

e (QopmupoBaTh  LIEHHOCTHOE  OTHOIIEHUE K
MU3y4aeMbIM Ha ypokax (U3MKH  O00bEeKTaM U
OCBAaMBAEMbIM BHJIaM JAEATEIbHOCTH; IMPUBOJUTH
MIPUMEPBI MIPAKTUYECKOT O HCIIOJIb30BAHUS
(U3NYECKUX 3aKOHOB B SHEPIreTUKE, I Pa3BUTHUS
paguo U TEJIEKOMMYHHUKAIUH.

e Pedeparnbi
"3BYKOBBIC BOJIHBI'".
"VpTpa3ByK U ero npumMeHeHue"
"I'enepaTop He3aTyXaroumx
AJIEKTPOMArHUTHBIX KOJIeOaHUH".
"Toku BBICOKOI 4aCTOTHI"
"[lonydenue, mepenava u
pacnpezesieHue 3JeKTpodHepruu”
"N3o0perenue pagno A. C.
[ToroBeIM™

Pazgen 5 OnTuka
Tema 5.1
I'eomerpuyeckasi onTuKa
3HATD:
L] 3aKOHBI OTpa}KCHI/Iﬂ u HpCJ’IOMJ’IeHI/IH CB€Ta,
yYMeTh:
® T[PUMEHATh Ha MPAKTHUKE 3aKOHBI OTPAXKEHUS M
MIPEIOMJIEHHUS CBETA MPHU PEIICHUH 3a7a4;
®  OMNpeaeNsITh MOKA3aTeb MPEIIOMIICHUS CTEKJIA;
®  OIpeneisITh CIIeKTpabHbIE TPAHUIIBI
YYBCTBUTEIBLHOCTH YEJIOBEYECKOTO IJ1a3a.
Tema 5.2
BosaHoBbBIe CBOIiCTBA cBeTA.

3HAThb:
® BOJIHOBYIO IPHPOJTY CBETA;
e (usmueckymo CYILIHOCTb SIBJICHUI

uHTepdepeHun, TudpaKum, TUCIEPCUHU CBETA;

o @du3nyecKHi TMKTAHT
10 OCHOBHEIM IIOHATHSIM U
3aKOHaM

e [IpakTtnuyeckasi padora Ne
8
"3aKOHBI OTPaXKEHUS U MPETOMIICHUS
cBera’
e [IIpakTnyeckas pabora Ne

9
"BoJyiHOBBIE CBOMCTBA cBeTa"

e JlabopatopHas padora Ne8
"OmnpeneneHue mokazaTels

MPEeNIOMIICHHUS CTeKa"

o JlaGoparopHasi pa6ora Ne9
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e CBOHCTBA M  MpaKTHUYECKHE  IPUMEHEHHUs
Pa3IUYHBIX BUJIOB 3JEKTPOMArHUTHBIX
U3JIy4YECHUH;

® pas3jvdyvig U CXOACTBA MCXKIY ,I[I/I(bpaKI_[I/IOHHBIM u
AUCTICPCUOHHBIM CIICKTPAMMU.

yMeThb:

e pemaTrh 337a4d Ha ONpeJeNieHHe 3aBUCHUMOCTU
MEXY JUIAHOM BOJIHBI U JaCcTOTOH
ANEKTPOMArHUTHBIX KOJICOaHW;

® U3MEpATh JUIMHY CBETOBOW BOJHBI C IOMOIIBIO
T (PaKIIMOHHON PEIIETKH;

e HaOHIOIaThH u 00BACHATH SIBJICHUS
uHTepdepeHuy, aUQpaKkuy, AUCIEPCUH U
MOJISIPU3AIliN CBETA;

® T[PHUBOJUTH INPUMEPHI TOSABICHUS B TNPHUPOJEC H
HCIIOIL30BaHUsA B TEXHUKE SIBJICHUH
uHTepdepeHun, TUGPaKIUU, MOISIPU3ANAN U
JTUCTIEPCUU CBETA,

® T[IEPEUUCIATh  METOJbl  IIO3HAHHUSA, KOTOPBIC
WCIIONB3YIOTCSI  MPU  KM3YYEHUH  yKa3aHHBIX
SIBJICHU.

Tema 5.3 CnennajibHasi TeOPUSA OTHOCUTEJIBLHOCTH
3HATh:

e poctrynarsl CTO u cneacTBus U3 HUX;

® CYUIHOCTb MHBAPUAHTHOCTH CKOPOCTHU CBETA;

® Dpa3IMYMe KIACCHUYECKOH U  PeNsiTUBHCTCKOM

MEXaHUKHU;
® [IOHATHEC DHEPIUHU IMOKOS;
® CBS3b MAaCChl C DHEPIUEH.

yMeThb:
® OOBIACHATH PEIATUBUCTCKUE 3P (HEKTHI

"OnpeneneHue AIUHBI CBETOBOU
BOJTHBI C TIOMOIIBIO TU(DPAKIIMOHHOM
pemérku”

e Pedeparnbi

"I'na3 xak ontuyeckas cucrema”
"Onrnueckue npudopsr”
"[lonsitue o romorpadun’
"VapTpaduoneroroe u
nH(ppaKpacHOe U3ITyYCHUS
"Pentrenosckue ayun”

e VYCTHBIH ompoc

Pazgen 6
JJieMeHTbl KBAHTOBOM (GU3NKH
Tema 6.1

KBanToBas ontuka.
3HATD:

® OCHOBHBIE IIPE/ICTABIICHUS] KBAHTOBOW TEOPHUU;

KBAaHTOBYIO IPUPOY CBETA;

teoputo porodrddexra;

CYIIHOCTh KOPITYCKYJISIPHO-BOJIHOBOTO JTyaJIu3Ma;

0COOEHHOCTH XHMHYECKOTO U OHOJIOTHYECKOTO

JICHCTBUS CBETA.

® KaK OTKDBITHS B 3TOH 00iacTé (U3UKH OKa3alu
OTIpe/IeIAIoNIee BIUSHUE HAa PA3BUTHE HAYKH M
TEXHUKH,

o @dusnuyeckuii JTMKTAHT
10 OCHOBHEBIM ITOHATHUAM U
3aKOHaM

e [IpakTtnuyeckasi padora Ne
10

"Teopust potorddexra”

e Pedeparnl
"TepmosaepHbIii cuHTE3"
"[Ipobema TepMosiiepHOI
SHEPTeTUKHU"
"KBaHTOBBIE reHepaTOphI'”
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® 0 BKJIAJIE POCCHHUCKHX M 3apyOekHBIX YYEHBIX,
OKa3aBIUX HAWOOJbIIEE BIUSHUE HAa DPA3BUTHE
busuky;

® TPUHIUINBI JEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, C KOTOPBIMH KaXJIbli YEJIOBEK
MIOCTOSTHHO BCTPEYAETCs B TOBCETHEBHOM KU3HH U
CIOCOOBI X UCTIOJIB30BaHUS.

yMeThb:

e pemiath 3aJadd C KCIOJIb30BAaHUEM YpaBHEHHUS
OitHmreitHa s porodddexra;

®  BBIYHCISTH DHEPTHIO H UMITYJIbC (DOTOHA;

® OTIMYATh TUIIOTE3BI OT HAYYHBIX TCOPHIA;

® T[PUBOJWUTH TIPUMEPBI, TIOKA3BIBAIOIIHME, YTO
HAOIIOJICHUST M DKCIIEPUMEHT SIBJISTFOTCSI OCHOBOM
JUTSL BBIIBMOKCHUS TUTIOTE3 U TIOCTPOCHUS TCOPHUH.

Tema 6.2
®dusuka aToma.
3HATh:
® CMBICHI MTOHATHH. aTom, HMOHU3UPYIOLIKE
HU3JIY4YCHUS;

® CYIIHOCTH ONBITOB Pesepdopna;
Mojiens atoma Pesepdopna — bopa;
IIPOUCXOXACHNUE JIMHEINYAThIX CIIEKTPOB HA OCHOBE
teopuu bopa;
e [pUHIUN JAecTBUS U 00JacTb NPUMEHEHUs
KBaHTOBBIX T'€HEPATOPOB;
yYMeTh:
e (opmynupoBats noctynatsl bopa;
e Ha0moAaTh JMHEWYAThIE CIIEKTPBI;
® pacCcuuThIBaTh  YacCTOTBl U  JJWHBI  BOJIH
HCIyCKAaEMOr0 CBEeTa MpHU TMEpexojie aroma
BOJIOPOJIa U3 OJTHOTO CTAllMOHAPHOTO COCTOSIHUS B
Jpyroe;
® 00BACHATH MPOUCXOXKICHUE IMHEUYATOTO CIIEKTpa
aToMa BOJOpPOJAa M pa3IM4yve JIMHEHYaThIX
CHEKTPOB Pa3INYHbBIX T'a30B;
OOBSICHATH MPUHITUT ACUCTBUSA Ja3epa;
MPUBOAUTH TIPHUMEPHI HUCIOJIb30BAaHUA Ja3zepa B
COBPEMEHHOM HAYKE M TEXHUKE;

® HCIIOJIb30BaTh I/IHTepHeT JJIA IIOHUCKa
uHpopMallUd O TEpCHeKTUBaX IMPUMEHEHUS
nasepa.
Tema 6.3 ®u3zuka aTOMHOIO0 AApa.
3HATH:
® CMBIC MOHATUNA: aTOMHOE SAPO, HMOHU3UPYIOIIUE
HU3IIYYEHUST;
® CYIHOCTHb PAaAOaKTUBHOCTH, COCTaB
PaINO0aKTUBHOTO W3IIy4eHUS u €ero
XapaKTEepUCTUKH;

® DJKCICPUMCHTAJIBHEBIC METO/bI perucTpanmun
3apSAKCHHBIX YaCTHUIL;

"Cnoco0Ob1 HaOIIOICHHS U
PETUCTpAlNK 3apsHKCHHBIX YaCTHUIT
"[lony4yeHne paanoaKkTUBHBIX
M30TOIOB U UX ITPUMEHEHHue"
"Buonoruueckoe ielicTBre
PaaMOAaKTUBHBIX U3Ty4eHU"
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® COCTaB sIJIpa U MIPUPOY SIIEPHBIX CHII;
e (GUBHYECKYIO CYIIHOCTh AePEeKTa MaCCHI;
® MEXaHWU3M JICJICHUS TSDKENBIX sIep;
® paboTy SIEPHOTO PEAKTOPA;
® 0 pPa3BUTUU AaTOMHOW JHEPreTUKH M TpolieMax
9KOJIOTHUH.
yMeThb:
e pemarh 3aJadyd  Ha HCIOJIb30BAaHHE 3aKOHA
palnOaKTUBHOTO pacraia;
® PACCYUTHIBATH JEPEKT MACChl M DHEPTUIO CBS3H
ATOMHBIX AICP;
® COCTaBJIATh YPaBHEHUs ICPHBIX PEAKIINiA;

® [IPUBOJUTH IIPUMEPBI IIPAaKTHYECKOIO
UCIOJIb30BaHUS (U3NYECKUX 3aKOHOB B SAEPHOMN
JHEPIeTHKE;

® [IOHMMAaTh LICHHOCTh HAYYHOI'O [TO3HAHUS MUpPA HE
BOOOILE AJI 4eJIOBEYECTBA B LEJIOM, & KaXKAbIM
ydamumcs 171 ce0s JIMYHO;

® [IOHMMaTb LIEHHOCTb  OBJAJEHUS  METOJOM
HAy4YHOTO IMO3HAHUS JUIsl JOCTUIKEHMs ycliexa B
J1000M BHJIE IPAKTUUECKOM NesITeIbHOCTH.

Pa3pnen 7. Crpoenue Beenennoii
Tema 7.1
Ctpoenue CoJIHEUHOI CHCTEMBI
3HATH:
e crpoeHue COTHEUHOU CUCTEMBI,
cucreMy 3emiisi-Jlyna;
3aKOHBI IBUJKEHUSI TJIAHET;
ctpoenue CoJHIIa;
CYILIHOCTb ITOHSTHSI COJIHEYHAsI aKTUBHOCTB;
e BiMsgHUE akTUBHOCTU COJHIA HA KU3HB Ha 3eMIIe.
yYMeTh:
® OOBSCHATH 3aKOHBI IBI)KEHUS TUIAHET;
e OOBACHATH BIUSHUE COJTHEYHON aKTUBHOCTU Ha
MIPOLIECCHI, TPOUCXOSAIINE HA 3eMIIe;
® T[I0JIb30BaTbCS IOJBHKHOM KapTOW 3BE3IHOTO
HeoOa.

Tema 7.2 DBomonus Beenennoii
3HATD:
® CYILIHOCTbH ITOHATUSA 3BE3/A;
® OCHOBHBIE XapaKTEPUCTUKU 3BE3N;
L] COBpCMeHHBIe HpeHCTaBHeHI/Iﬂ (0] HpOHCXO)KJIeHI/II/I
u 3Bomronuu CoJiHIA U 3BE3]T;
® 0 CTpOCHMHU Haien [ 'anakTuku;
® THUIIbI T'AJIAKTHK,
L] CYHIHOCTI) IIOHATUS MeTaFaHaKTI/IKa;
e Tteopuro bonpmioro B3peIBa.
yMeTh:
e OTIMYATh IIOHATHS 3Be3/a U ILIAHETA,
® OTJIMYaTh TMIIOTE3bl OT HAYYHBIX TEOPU;

JlaGoparopnasi pa6ora NelQ

"M3yuenue kapThl 3B€31HOr0 Heba'.

Pedeparnl
"PanuoranakTuky u
kBazapbl ''MacmTabHas
cTpyKTypa Bcenennoit"
"Meraranaktuka"
"Pacmnpenne Beenennoil.
3akoH Xab0ma"

"Teopust bonbuioro B3peiBa™
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® [IPUBOJUTH IMPUMCPBI, IIOKA3bIBAIOIIUC, 4qTo
HaGHIO,Z[eHI/ISI N SKCIICPUMCHT SABJISIFOTCA OCHOBOM
AJI BBIABHUXKCHUSA TUIIOTE3 U ITOCTPOCHU A TCOpI/Iﬁ;
® HCIIOJIB30BaTh I/IHTepHeT JUI

uHpOpMaIUH.

IIOHUCKa

Taoaumna 2

IIpeanmMeTHbIe pe3ybTAThI H3yUeHHs Y4eOHOMH

(I)Ole:l U ME€TOAblI KOHTPOJHA U OLH€HKHU

M CHMILTHHBI Pe3yJILTATOB 00yUeHust
11P6 01 1. Tekymmii KOHTPOJIb:
11P6 02 - YCTHBII OIIpOC;
1P6 03 - (ppoHTANIBHBII OIPOC;
I1P6 04 o .
- (pU3HYECKHUii TUKTAHT;
I1P6 05
- OLICHKA BHIIOJIHEHHS JOMALIHUX
I1PG 06 CaMOCTOSATENbHBIX PaboT;
I1P6 07 - OlLIEHKA BHIIOJIHEHHUs Ja60paTOPHBIX paboT;
I1P6 08
- OLICHKA BHIIOJIHEHHUS IPAKTUIECKHX paboT
I1P6 09 (peleHus KaUeCTBEHHBIX, PACYETHEIX,
[1P6 10 po(eCcCHOHATBLHO OPUEHTUPOBAHHBIX 3a71a4);

- OIICHKAa TCCTOBLBIX SaﬂaHHﬁ;

- OIICHKA COJIepKaHus U 0(OPMIICHUS
npe3eHTaluii, peeparos, J0KIaI0B,
COOOIIIEHHH;

- HaOJII0ICHKE 3 XOJIOM BBITTOJIHEHUS
WHJMBH1yaJIbHBIX IIPOEKTOB.

2. IIpomexyTOYHBIN KOHTPOJIb:

- KOHTPOJIbHbIE pabOTBHI.

3. UToroBblii KOHTPOJIb

- O3K3aMCH

- OIICHKA BBITIOJIHCHHBIX IIPOCKTOB,
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B ¢enepanbHBIX ¥ peTHOHANTBHBIX TPOIIETypaX OLICHKH Ka4eCTBa 00pa30BaHUs UCTIONb3YeTCs IIEPEeYCHb
(kommdukaTop) pacrnpeaesIeHHBIX 0 KJIaccaM IMPOBEPSIEMBIX TPEOOBAHHM K Pe3yJIbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHON MPOTPaMMEI CPEHET0 00IIero 00pa3oBaHUs U JIEMEHTOB COJICPKAHUS 110 PU3UKE.

IIpoBepsiemble TpeOGOBaHMS K pe3y/IbTaTaM 0CBOEHHUS OCHOBHOM
oOpa3oBaTtesibHOM nmporpammal 10 (kiacc)

KOH [IponepﬂeMl,Ie NpeAMETHBIC PE3YJIbTATHI OCBOCHUS OCHOBHOI1 06p330BaTeJILHOﬁ
nmpoBepsieMoro nporpamMmmsl CpeaHETr 0 OﬁlIICFO 06p330BaHI/IH
pe3yJibTaTa
10.1 JleMOHCTpHPOBATH Ha MPUMEPAX POJIb U MECTO (PHU3UKHU B (hOPMUPOBAHUH

COBPEMEHHOW Hay4YHOH KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUM, B IPAKTHUYECKOU AEATEIbHOCTH JIIOAECH

10.2 Y4uThIBaTh TIPaHULbl NPUMEHEHUS H3YYEHHbIX (PU3NYECKUX MOJEIIEH:
MaTepuaigbHas TOYKAa, MHEpIHallbHas CHCTeMa OTcueTa, aOCOJIIOTHO
TBEpPAOE TEJO, UACATIBHBIM Ta3; MOJIEINU CTPOCHMS ra3oB, KUAKOCTEH M
TBEPABIX TeJl, TOUCYHBIN STEKTPUUECKUH 3apsI - IPH PELICHUH (PU3MUECKUX
3a1a4

10.3 Pacnio3naBats (husznyeckue siBieHUs (IPOLECCH) U OOBICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJICKYSIPHO-KUHETHYECKOH TEOpPUU CTPOCHUS
BEIIECTBA M DJCKTPOJMHAMHUKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSMOJIMHEIHOE JBIDKEHHE, CBOOOIHOE TaJICHHUE TeJN, JBWKEHHUE II0
OKpY>KHOCTH, MHEpUHs, B3auMojeicTtue ten; nupdys3us, OpoyHOBCKOE
IBIKCHUE, CTPOSHHE JKUAKOCTEH M TBEPIBIX TEll, U3MEHEHHE 00beMa Tel
IpU HarpeBaHUM (OXJIAX/IEHUHU), TEIJIOBOE pAaBHOBECHE, MCIIAPEHUE,
KOH/IeHCalus, MJ1aBJIeHHe, KpUCTAJUIN3aLUs, KUIIEHHE, BIAXKHOCTh BO3yXa,
MOBBIIIICHUE JIABJICHUS Ta3a MIPH €r0 HarPeBaHUHU B 3aKPBITOM COCY/IE, CBS3b
MEX[y MapaMeTpaMu COCTOSIHUS ra3a B M30MpoLeccax; MEKTpU3alus Tel,
B3aUMOJICICTBUE 3apsAJI0B

10.4 OnuceiBaTh MEXaHUYECKOE ABUKEHUE, UCIOJIB3YS (PU3NUECKHUE BETNYNHBIL:
KOOpAMHATa, MyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIa,
UMITyJIbC ~Tejla, KUHETHYecKas »JHeprusi, TIOTeHIHalbHasi JHEpIusl,
MexaHudeckass pa0oTa, MeXaHHWYecKas MOIIHOCTb, TpU OMHUCAHUU
MPaBWJIbHO TPAKTOBAaTh (PU3MUECKUNA CMBICI UCIOJB3YEMBIX BEIMYHMH, UX
0003HAYeHMs M EIMHHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(u3MYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU

10.5 OnuchBaTh M3Yy4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIC SIBIICHUS,
UCTONB3Ys (pU3MUecKre BEMYMHBL: JaBICHHUE ra3a, TeMIepaTypa, CpeaHss
KUHETHYECKast SHEPTHs Xa0THYECKOTO JIBKEHUS MOJIEKYI,
CpPEeHEKBaJgpaTU4Has  CKOPOCTb  MOJIEKYJl,  KOJHYECTBO  TEIUIOTHI,
BHYTPEHHSIS dHEprus, padora ra3a, Kod(Q(HUIMEHT MOJE3HOTO EeHUCTBHS
TEIJIOBOTO JBUTATENS; IPU OMUCAHUH MPABUIHLHO TPAKTOBATH (PU3NIECKUI
CMBICIT CTIOJIb3yEMBIX BEJIIMUMH, UX 0003HAYEHUS M €IWHUIIBI, HAXOIUTh
(hopMyIbI, CBS3BIBAIOIINE JaHHYIO (U3NYECKYH) BEITUYHMHY C APYTUMU
BEJIMYMHAM

10.6 OnuceiBaTh  M3yYEHHBbIE DJIEKTPUYECKHE  CBOMICTBAa  BELIECTBA U
ANEKTpUYECKUE SBJICHUS (TPOLIECCHI), UCTONb3Ys (PU3NUECKIE BEIUYUHBI:
JNEKTPUYECKUIN 3apsl, DJIEKTPUYECKOE TI0J€, HaNpPsKEHHOCTh TOJ,
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IIOTEHIMAJ, PA3HOCTh IIOTEHLIMAJIOB; IIPU OIIMCAaHUU IIPABUIIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCIIOIb3yEMbIX BEJIMYMH, UX 0003HAYCHMSI U €MHHULIBL;
yKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (M3NYECKYIO BEIHUYUHY C
APYTUMU BEJIMYUHAMU

10.7

aHATM3UPOBATh (PM3UYECKUE TIPOLIECCHI M SIBJICHHS, HCTIONB3YS (Pr3nyecKue
3aKOHbl U IMPUHIMUIIBL: 3aKOH BceMupHOro tsarorenus, I, II u I 3akoHbl
HproToHa, 3aK0OH COXpaHEHUS MEXaHUYECKOW SHEPrUH, 3aKOH COXPAaHCHUS
HUMITYJIbCA, NPUHIMUI CYNEPIO3UIMU CHUJ, T[PUHIMI PABHOMPABUS
WHEPIHUATBHBIX CUCTEM OTCUETA; MOJICKYJISPHO-KMHETUYECKYIO TEOPHIO
CTPOCHUSI BEILECTBA, T'a30BbI€ 3aKOHbBI, CBSI3b CPEAHEH KUHETHUYECKOMU
SHEPTUM TEIJIOBOTO JBIKCHHS MOJIEKYJ ¢ aOCOJIOTHOW TeMIlepaTypoi,
MEPBbIA 3aKOH TEPMOJIMHAMUKH; 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsna, 3akoH KyJoHa; mpu 3TOM pasiinyaTh CIOBECHYIO (OPMYJIHUPOBKY
3aK0HA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIIOBUS (TpaHUIIbI, 00JaCTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHHLMIBI JEHCTBHA MAallWH, HOpUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3inyaThb yCJIOBUS UX  OE30MaCHOrOo
HCIOJIb30BAaHUS B IOBCEIHEBHON KU3HU

10.9

Brimoaaare OKCIICPUMCHTBI 110 HCCJICOBAHUIO (1)I/ISI/I‘I€CKI/IX SIBJICHUU H
MIPOIIECCOB C UCTIOIB30BAHUEM TPSMBIX U KOCBEHHBIX U3MEPECHUI; IPH 3TOM
dbopMypoBath mpodeMy (3a/1ady) U THIIOTE3y YUSOHOTO IKCIICPUMEHTA,
coOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000PYA0BaHUS, IIPOBOJAUTH OIIBIT
1 (OpMYJIMPOBATH BBIBOJIbI

10.10

Ocy1ecTBIATh NPsIMblE M KOCBEHHbIE M3MEpPEHUS] (PU3NYECKUX BEIUYUUH;
IPU 3TOM BBIOMpPATh ONTUMAJBHBIA CHOCOO0 M3MEpPEHHs] M HCIOIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH NOTPEMIHOCTEN U3MEPEHHU

10.11

HccnenoBath 3aBUCUMOCTH  MeXAY (U3MUECKMMM BEIMYMHAMHU C
UCIIOJIb30BAaHUEM TPAMBIX HW3MEPEHMH; INpPH OTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBATh  pE3yJbTaThl IOJYyUYEHHOM 3aBUCHUMOCTHU
(¢u3nYecKUx BEJWYMH B BUJAE TaOMUIl U IpaduKOB, JAeiaTh BBIBOJBI 110
pe3ybTaTaM HCCIeJ0BAHUS

10.12

CobnronaTh mpaBuiia 6€30MacHOTO TPy/Aa MPHU MPOBEACHUN HCCIIEIOBAHUN
B paMKax Y4eOHOro OSKCHEpPUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOU U
HpOGKTHOI\/II ACATCIIBHOCTU C UCITOJIB30BAHUECM U3MCPUTCIIBHBIX YCTPOﬁCTB )51
1abopaTopHOro 000pyAOBaAHUS

10.13

Pemate pacueTHble 3aJaud C SIBHO 33aJaHHOM (U3MUECKOW MOJIENbIO,
UCHOJb3Ys (PU3HUECKHe 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHalln3a yCIOBUS
3aJjauu BEIOUPATh (PU3NYECKYIO MOJIENb, BBIIEIATh (PU3HMUECKUE BETUUUHBI
u (GopMynbl, HEOOXOAUMBIE JIsl €€ pEICHUs, MPOBOAUTH pacueThl U
OLIEHUBATh PEATLHOCTH MOJyUYEHHOTO 3HAUeHUS (PU3MUECKON BETMUNHBI

10.14

Pemars Ka4yeCTBECHHbIE 3a/1a4H: BBICTPAUBAThH JIOTUYECKHU
HEMPOTUBOPEUHUBYIO IIEMOYKY PACCYKICHUH C ONMOPOM Ha HW3YYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUECKHE SIBICHUS

10.15

Hcnonp3oBaTe  MpH  pelIeHUH  y4eOHBIX  3a7ady  COBpPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJIOTMHM JUIsl  TOUCKa, CTPYKTypHUPOBAaHMS,
MHTEpOpETallud M TpPeJCTaBIeHUs y4eOHOH M Hay4YHO-TIOMYJISPHOM
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uHpOpMalUY, TOJYYCHHONM U3 pa3lIU4YHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJyUaeMyto HH(pOpMaIuio

10.16

[IpuBOIUTE IPUMEPHI BKJIa/1a POCCUNCKUX U 3aPYOEIKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKd, OOBSICHCHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

10.17

Hcnonb30BaTh TEOPETUYECKUE 3HAHUS IO (PU3UKE B MOBCEIHEBHOMN KU3HU
st obecrieueHrss 0€30MacHOCTH MPU  OOpalleHUuH ¢ npudopamMu U
TEXHHUYECKUMHU yCTPOMCTBAMH, JUISI COXPAHEHUS 37JOPOBBS U COOIIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEICHUS B OKpYXKAroIel cpene

10.18

PaGorate B rpynme ¢ BBIIOJHEHHUEM Pa3UYHBIX COIMAIBHBIX POJeH,
IUTAHUPOBATH Pa0OTy TPYIIIBI, PAIIIOHATBHO PACTIPEACTATh O0SI3aHHOCTH H
IJJAHUPOBATh JIEATEIIbHOCTh B HECTAaHAAPTHBIX CUTyalUsX, aJIeKBAaTHO
OLICHMBATh BKJIAJl KaXJOrO0 W3 YYaCTHUKOB TpYyNIIbl B PpEIICHUE
paccMmarpuBaeMoii mpooIemMbl

IIpoBepsiemble 3jieMeHTHI coaep:kanus (10 kaacc)

Kon
pa3iena

npoBepsieMo
ro 3JieMeHTa

Kon IIpoBepsiemble Y1eMEHTHI COAePKAHUSA

OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHN A

1.1 ®dusuka - Hayka o mpupoje. HayuHble MeToIbl IMO3HAHUSA
OKpy’Karolero Mupa. Posib skcriepuMeHTa u TeOpHH B IpoLecce
MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (pU3HKe

1.2 MonenupoBanue pu3nueckux sBICHUNA U npoueccoB. Hayunble
runore3pl.  @Pu3nueckue 3aKOHBI M TEOpUH. [ 'paHUIBI
IPUMEHUMOCTH (U3UYECKUX 3aKOHOB. [IpHHIMI COOTBETCTBHUSL.
Posb 1 MecTo Qpu3nku B pOPMUPOBAHUU COBPEMEHHOIN HayUHOU
KapTHUHBI MUPA, B IPAKTUYECKOHN NEATEIbHOCTH JIIOAEN

MEXAHHUKA

2.1

KMHEMATHKA

211 Mexaanueckoe aBvkKeHHe. OTHOCHUTEIBHOCTh MEXAHUYECKOTO
nBxeHus. Cucrema orcuera. Tpaekropust

212 [Tepememienne, CKOpoCcTh (CpedHssi CKOPOCTh, MTHOBEHHAS
CKOPOCTh) M YCKOPEHUE MAaTePUAIIBHON TOYKH, X MPOCSKIIUU Ha
OCH cUCTeMBbI KoopauHaT. CIoKeHue MepeMeIeHH U CII0KEHUE
CKOpocCTen

2.1.3 PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE IBH)KEHUE.
['paduku 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH
U TIepeMEIICHNST MaTePHAIbHONW TOYKH OT BPEMEHHU

214 CBobomHoe majieHne. Y CKopeHrue CBOOOTHOTO TaAeHUs
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2.15

KpuBonuneiinoe JBHOKCHUE. PaBHOMepHOE JIBKCHUE
MaTepUAIbHON TOYKHM 1O OKPY>KHOCTH. YTJIOBas CKOPOCTH,
JIuHenHasa ckopocts. Ilepuon u gacrora. LlenTpocTpemurensHoe
YCKOpEHHE

2.16

Texundeckne YCTpOﬁCTBa: CIIMAOMETP, ABMXKCHHUEC CHApAO0B,
LCIHBIC U pPCMCHHBIC IICPCaAaAYN

2.1.7

[Tpaktuueckue paboTel. lM3MepeHMe MrHOBEHHOW CKOPOCTH.
HccnenoBaHue COOTHOIIEHUS MEXAY IYTAMH, IPONAECHHBIMHU
TEJIOM 32 IIOCJIEA0BATEIbHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU
PAaBHOYCKOPEHHOM JIBH’)KEHHH C HAYaJbHON CKOPOCTHIO, PABHOU
Hymo. V3ydeHue HABMKEHUS IIApUKa B BA3SKOM JKMIKOCTH.
W3ydenue nBuxeHus Teaa, OpOIIEHHOIO TOPU30HTAIBHO

2.2

JMUHAMUKA

221

[Tpunimn otHocutenbHOCTH ['anunesd. [lepBoiid 3akoH HproTOHA.
WNuepumanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHuun cynepno3uiuuu cui

2.2.3

Bropoii 3akon HplooToHa i maTepuaibHOM TOYKH B
uneprmanbHoit cucteme orcyeta (MCO). Tperuii 3akon HetoToHa
JUIs1 MATEpPUATIBHBIX TOYEK

224

3akoH BcemupHoro TiaroreHusa. Cuna Tsxectu. IlepBas
KOCMHUYECKasi CKOpocThb. Bec Tena

2.2.5

Cwua ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHUS CKOJIBKEHHS U CHJIa
Tpenust nokosi. Koappuuuent tpenns. Cuma conpoTuBiieHUs Npu
JBIKEHHUM TeJa B )KUIKOCTH UJIH rase

2.2.7

[ToctynatensHoe W BpamjatenabHOE JIBUXKEHHE aOCOJIOTHO
TBEPJOTO Tela

2.2.8

MoMEHT cuiabl OTHOCUTENIBHO oOcH BpamieHus. [lnedo cuubl
VYcnosus paBHoBecus TBepaoro tena B MCO

2.2.9

Texunyeckue YCTpOﬁCTBaI MOAIIHUITHUKH, JBHXXCHUC
HCKYCCTBCHHBLIX CITYTHUKOB

2.2.10

[IpakTnueckue pabotbl. M3ydyenue aBmkeHus Opycka IO
HAKJIOHHOM IUIOCKOCTH TIOJ JEHCTBUEM HECKOJIBKMX CHII.
HccnenoBanune 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HHKAIOIIUX B
nepopMHUpyeMoii IPY>KUHE U PE3UHOBOM 00paslie, OT BEIUYHHbI
ux nedopmaruu. VMccnenoBanre ycmoBUid paBHOBECHS TBEPIOTO
TeJa, UMEIOUIET0 OCh BPAILEHUS

2.3

3AKOHBI COXPAHEHNMA B MEXAHUKE

231

HMIrynsc MaTepuanibHOM TOYKH, CUCTEMBI MAaTEPUAIbHBIX TOYEK.
HMItynbC cuitbl 1 M13BMEHEHUE UMITYJIbCA Tea
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2.3.2

3akoH coxpaHeHus umiyibca B UCO. PeakTuBHOE qBUMXKEHUE

2.3.3 Pabora cuibl

234 Mo1HOCTb CUJIBI

2.3.5 Kunerndeckass »Heprusi MaTepualibHOW TOYkH. Teopema o
KMHETUYECKOU SHEPrUu

2.3.6 [TorenunanbHass »Heprus. lloTeHIuManbHas SHEPrus ynpyro
nedopMupoBaHHON NpyXkuHbl. [loTeHIManbHas >Heprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH

2.3.7 [ToreHnuanbHbple W HENMOTEHIMaNbHBIE CWIIBL. CBsi3b pabOThHI
HENOTEHUHUATbHBIX CHUJ C U3MEHEHUEM MEXaHUYEeCKOW SHEpPruu
CHCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUu

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TexHu4eckue yCTpOMCTBA: JABUKEHUE PAKET, BOJOMET, KOIEp,
MPYXUHHBINA TUCTONET

2.3.10 [TpakTueckue paboTel. M3ydeHue cBsI3W CKOPOCTEH Ten MpH

Heynpyrom ypape. MccinenoBanue cBs3u paOOTBl CHIIBL C
U3MEHEHHEM MEXaHUUYECKOW PHEPTuu Teja

MOJIEKVYJISIPHAS ®U3UKA U TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.11 OCHOBHBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpPHUH.
bpoynoBckoe aswkenue. Juddysus. Xapaktep IBHXKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA

3.1.2 Mognenu cTpoeHHsl Ta30B, >KMIKOCTEH U TBEpPABIX Tel H
00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITHX MOJeNeit

3.1.3 Macca monekyn. Konnuectso Bemectsa. [locrossHHas ABoraapo

3.14 TennoBoe paBHOBecue. TeMmieparypa u ee usmepenue. lllkana
temriepatyp Llenbcus

3.15 Monens naeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH HI€ATBHOIO ra3a

3.1.6 AOcomoTHas Temreparypa Kak Mepa CpeaHed KHHETHYEeCKOH
SHEPrUM TEIUIOBOrO ABMKEHUS yacThll rasa. [llkana remneparyp
KenbBuHa

3.1.7 VYpasuenue Knaneiipona - MenneneeBa. 3akoH [JanbToHa

3.1.8 l'azoBbie 3akoHBI. M3omporecchl B HAEATPHOM Ta3e ¢
MIOCTOSIHHBIM ~ KOJIMYECTBOM BEILIECTBA: HM30TEPMA, M30X0pa,
n3zobapa

3.1.9 TexHu4eckue yCcTpoicTBa: TepMOMETP, OapoMeTp
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3.1.10

[TpakTuyeckue padboTsl. i3MepeHne Macchl BO3yxa B KIaCCHOU
koMHaTe. MccnenoBaHue 3aBUCUMOCTH MEXKIY IapamMeTpaMu
COCTOSIHUSA PAa3PEKEHHOrO ras3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.21

Tepmoannamuyeckas cucTeMa. BuyTpennss SHeprus
TEPMOJUHAMHYECKON CHCTEMBI M CITIOCOOBI €€ N3MEHEHUS

3.2.2

KomnyectBo Temnotel u  pabota. BHYTpeHHsss SHeprus
OJIHOATOMHOT'O UJECAIIBHOIO ra3a

3.2.3

Buapl  Termmomepenadd: — TEIIONMPOBOAHOCTh,  KOHBEKIIHS,
u3nydyeHue. TertoeMKOCTh Tella. Y AeNbHasg TEIIOEMKOCTh
BelecTBa. Pacuer koauvecTBa TEIUIOTHI P TEILJIoNepeave

3.24

[epBhIii 3aKk0H TepMOIUHAMUKH. [IpMMEHEHHE TIEpBOro 3aKOHA
TEPMOJUHAMUKH K U3omporieccam. I padudeckas HHTepIpeTanus
paboThI Ta3a

3.25

TeroBble MamuHbl. [[pUHIUIIBI AEHCTBUS TEIJIOBBIX MAIIIWH.
[TpeoOpazoBaHus YHEPTUH B TEILIOBBIX MamnHaX. Koaddumment
nosiesHoro aercteus (manee - KITM) TeruioBoii mammabl. [k
Kapno u ero KIIJI

3.2.6

Bropoii 3akon TepmomuHaMuku. HeoOpaTHMOCTh mpoleccoB B
npupojie. TemyoBble ABUraTenad. OKOJOTHMYECKHE MpPOOIeMBbl
TEIJIO3HEPTETUKH

3.2.7

TexHu4eckue yCTpONCTBA: JIBUTaTelb BHYTPEHHETO CrOpaHUs,
OBITOBOM XOJOAUIBHUK, KOHIUIIUOHED

3.2.8

[TpakTueckue padboTsl. I3Mepenue yaenpHoM TenI0eMKOCTH

3.3

ATPETATHBIE COCTOSHUA BEILIECTBA. ®A30BBIE ITEPEXO/IbI

331 [TapooOpa3oBanue u KoHjaeHcarus. lcmapenue W KuIleHUE.
VY nenbHas TEIUIoTa napooOpazoBaHMsL. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUS OT JIaBICHUS

3.3.2 AOcomoTHAasT W OTHOCUTENbHAsT  BIIAKHOCTH  BO3JyXa.
Hacelennslii nap

3.3.3 Tepnoe Teno. Kpucrammuueckue wu  amopdHble Tena.
AHM30TpONIUs CBOMCTB KpUCTALIOB. JKUAKHE KPHUCTAIIBI.
CoBpeMeHHbIE MaTepHalIbI

3.34 [TnaBnenue U KpucTaIM3alMs. YJenbHas TEeIIoTa IUIaBICHHS.
CyOnumarnus

3.35 VYpaBHeHHe TeroBoro d6agaHca

3.3.6 TexHuueckue  yCTpOMCTBAa: THUTPOMETp U ICHXPOMETP,

KaJIOpUMCETP, TCXHOJIOTHH IOJIYyUCHUA COBPEMEHHBIX
MaTcepHraJioB, B TOM YUCJIC HAHOMATCPUAJTIOB, 1 HAHOTCXHOJIOTUN
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3.3.7

[TpakTuyeckue paboTel. M3mepeHne BIa)kHOCTH BO3/1yXa

4 SJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATHUKA
41.1 OnekTpu3anus  Tel.  DJeKTpuyeckuid 3apsn.  JBa  Buua
AIIEKTPUYECKUX 3apsAI0B
4.1.2 IIpoBOIHMKY, TUBIIEKTPUKH U MOJIYIIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
414 B3aumopeiictBue 3apsanoB. 3akon Kyiona
4.1.5 Onekrpuueckoe mnose. HanpsykeHHOCTh 3JIEKTPUYECKOIro MOJIS.
[Tpunnun CYNEPIO3ULIHH. Jlunumn HaInpsHKEeHHOCTH
AIIEKTPUYECKOTO I0JIS
4.1.6 Pabota cun snekrpocratuyeckoro mnojs. [lorennman. Paznocts
HOTEHIIMAJIOB
4.1.7 IIpOBOIHUKM M AWDJIEKTPUKU B ITOCTOSIHHOM 3JIEKTPHYECKOM
noJje. Jlusnekrpuueckas NpOHULAEMOCTb
4.1.8 OnexkrpoeMkocTb. KoHzeHcarop. DeKTpOeMKOCTh IUIOCKOTO
KOHJIEHCAaTopa. DHEprus 3apsLKEHHOT0 KOHIEHcaTopa
4.1.9 TexHudyeckue  yCTpOMCTBA:  DJEKTPOCKOI,  JJIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN PUHTED
4.1.10 IIpakTrnueckue paboTHI. N3mepenue JIEKTPOEMKOCTH
KOHJIEHCATOpa
4.2 IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JINYHBIX

CPEIAX

421 VcenoBust CymecTBOBaHUS IOCTOSHHOIO 3JIEKTPUYECKOTO TOKa.
Hcrounnku Toka. Cuia Toka. [locTOSHHBINA TOK

4.2.2 Hanpsokenue. 3akon Oma Ji1st yyacTka Lenu

4.2.3 DNEeKTpUYECKOe COMPOTUBIEHUE. YJIENbHOE CONPOTHUBIIEHUE
BEILIECTBA

424 [locnenoBarenbHOE, MapajielibHOE, CMEUIAHHOE COEIUHEHUE
MTPOBOTHUKOB

4.2.5 PaGota snexktpuueckoro Toka. 3akoH Jxoyist - Jlenna

4.2.6 MoIHOCTb 3IEKTPUYECKOTO TOKA

4.2.7 anekTponBrKymas cuina (mamee - JJIC) um  BHyTpeHHee

CONPOTUBIICHUE HMCTOYHMKA TOKa. 3akoH Oma s MOJIHOU
(3aMKHYTOM) 25ekTpuueckoi rernu. KopoTkoe 3aMbIkanme
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4.2.8 ONEeKTpOHHasl MPOBOJUMOCTb TBEPBIX METAJJIOB. 3aBUCHMOCTb

COIIPOTHBIICHUS METaJIOB oT TEMIIepaTypHbI.
CBepXIpoBOIUMOCTh
4.2.9 DneKkTpuuecKkuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB
4.2.10 [TonynpoBonuuku. CoOCTBEHHAss W MPUMECHAs MPOBOJAUMOCTD
IIOJIYITPOBOIHUKOB. CaoiicTBa p-n nepexoza.

[TomrynpoBOIHUKOBBIE TPUOOPHI

4211 DJIEKTPUYECKUI TOK B DJJIEKTPOJIUTAX. OJIEKTPOITUTHYECKAs
JUCCOIMAIUA. DIIEKTPOIH3

4.2.12 Onektpuueckud Tok B razax. (CaMocTosATenbHBIH U
HECaMOCTOSTEIbHBIN paspsiz. Paznuunere THUIIBI
CaMOCTOATENIBHOTO pa3pana. Monnus. [lnazma

4.2.13 TexHuueckue yCTpONCTBA: aMIlepMETp, BOJBTMETp, PEOCTaT,
UCTOYHUKHU TOKa, AJIEKTPOHATPEBATEIIbHBIC puoOpHI,
AJIEKTPOOCBETUTENIbHBIE TTPHOOPHI, TEPMOMETP COTPOTHBIICHUS,
BaKyyMHBId ~ JTHOJ,  TEPMHCTOPbI U  (OTOPE3UCTOPHI,
MOJTYTIPOBOTHUKOBEIH MO, TaTbBAaHUKA

4.2.14 [TpakTueckue paboThl. M3ydeHue cMemIaHHOTO COEIUHEHMS
PE3UCTOPOB.

N3mepenne DJIC wucToyHMKAa TOKa W €ro BHYTPEHHETO
comnpoTtuBienus. Habmonenue snexTposinza

IIpoBepsiemble TPeOOBAHUS K pPe3yJIbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBarte/ibHOI nporpammsl (11 kiace)

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa3oBaTeIbHOM
NpoBepPsieMOro NPOrpaMmbl cpeHero o0uero o0pa3oBaHus
pe3yJbTaTa
111 JIeMOHCTpHUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU

COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
U TEXHOJIOTHH, B IPAKTUYECKON ICATEIBHOCTH JIIOAEH, LIEIIOCTHOCTh U
€IMHCTBO (PM3NYECKOM KapTUHBI MHUpa

11.2 VYuuThIBaTh TpaHULbl NPUMEHEHUS H3YYEHHbIX (U3NYECKUX MOJIENCH:
TOYEYHBI DJIEKTPUYECKUI 3apsal, sAepHas MOZEIb aToMa, HYKJIOHHAs
MOJI€TIb aTOMHOTO si/Ipa NP pelIeHUH PU3NIECKHUX 3a]a4

11.3 PacnioznaBath pusnueckue siBjaeHus (IpoIecchl) U 00BACHATH UX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKM M KBAHTOBOM (DHM3UKHU: dJEKTpUUYEcKas
MIPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JECUCTBUS
TOKa, B3aUMO/ICIICTBHE MarHUTOB, HJIEKTPOMArHuTHast MHAYKIH, 1eHCTBUE
MarHMTHOTO TOJs Ha MPOBOJHUK C TOKOM U JABIXKYIIMHCS 3apsj,
3JIEKTPOMArHUTHBIE KoJIe0aHMs u BOJIHBI, IpSMOJIMHEHHOE
pacnpocTpaHEeHHE CBeTa, OTpaK€HUE, MpelloMIIeHHue, WHTepdepeHIus,
TUQpakLus U MOJIpU3alMs CBeTa, JUCIIEpPCUs CBeTa, (POTOAIEKTPUUECKHMA
addext (poroaddexT), cBeTOBOE MaBICHNE, BOSHUKHOBEHUE JTUHEHYIATOTO
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CIICKTpa aToMa BOaOpoOaa, C€CTCCTBCHHAA n HCKYCCTBCHHAA
PaauOaKTUBHOCTD

11.4

OnuceiBaTh U3y4eHHbIE CBOMCTBA BellecTBa (3JIEKTPUUECKIE, MAaTHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYI0 IMPOBOJAMMOCTb pPa3jIMUHBIX Cpel) U
ANEKTPOMAarHUTHBIE  SIBJICHHUS  (IIPOLIECCHI), HCMONB3Yys  (pU3MUeckue
BEJIMYMHBI: 3JIEKTPUUYECKUH 3apsi]l, CUJla TOKA, JIEKTPUUYECKOE HAPSKEHUE,
ANEKTPUYECKOE COIMPOTUBIIEHUE, pa3HOCTh mnorteHuuanos, IJC, pabota
TOKa, WHIYKUUS MarHuTHOro moss, cuia Awmmepa, cuia Jlopenna,
WHJyKTUBHOCTh KaTYyIIKH, SHEPTUSI AIEKTPUYECKOTO U MATHUTHOIO MOJIEH,
NEPUOJT M YacToTa KoieOaHui B KoieOaTeabHOM KOHTYpE, 3apsii U Cuiia
TOKa B TpoIlecCe TapMOHHYECKHUX DSJICKTPOMArHUTHBIX KoJeOaHUM,
(OKyCcHOE pAcCTOSHHE W ONTHYECKash CHUja JUH3BL, NpPU OINUCAHUU
MPaBWIbHO TPAKTOBAaTh (PU3MUECKUN CMBICT UCHOJB3YEMBIX BEIUYHH, UX
0003HAYCHHS W EIMHHIIbI, YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BETUUUHY C APYTUMU BETUYUHAMU
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OnucelBaTh HM3y4YEHHBIE KBAHTOBBIE SBJICHHMS W IIPOLECCHI, UCIHOJb3Ys
(bu3nvecKne BEIMIMHBI: CKOPOCTh AIEKTPOMArHUTHBIX BOJIH, UTMHA BOJIHBI
U YacToTa CBETa, SHEPrus W UMIyJIbC (OTOHA, NEpUOJ IoJypacnaja,
SHEPIHsl CBA3UM ATOMHBIX SJEP; IPU ONMCAHWU INPABUIBHO TPAKTOBATh
(bu3n4YecKuil CMbICI UCIIOIb3yEMbIX BEJIMYMH, UX 0003HAUCHUSI U €IMHHULIBL;
YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONIME JNAHHYIO (DU3MUYECKYIO BEIUYHHY C
JAPYTUMH BEJTMUYMHAMM, BBIYUCIATH 3HAUCHUE (DU3NUECKOM BETMUMHBI

11.6

Ananu3upoBaTh GU3NIECKUE MTPOLECCHI U SBICHUS, UCTIONB3Ys (pr3muecKue
3aKOHBl W IpUHOMIBL 3aKOH OMa, 3aKOHBI IIOCJIENO0BAaTEIIBHOTO U
NapajuIeJIbHOrO COEIMHEHMS IPOBOIHUKOB, 3aKOH Jlxkoyins - JIeHna, 3akoH
ANIEKTPOMAarHUTHOW MHIYKLUH, 3aKOH NPSMOJIMHENHOTO PaclpOCTPAHEHUS
CBETa, 3aKOHBI OTPa)KEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPAaBHEHUE
OiHmTetHa A ¢(oTtodddexrTa, 3aKOH COXpaHEHUs HHEPruH, 3aKOH
COXPAHEHHUS UMITYJIbCa, 3aKOH COXPAHEHHUS JIEKTPUUECKOIO 3aps/ia, 3aKOH
COXpPaHEHHs MACCOBOIO 4HCIa, MOCTYNaThl bopa, 3aK0H pagroaKTHBHOIO
pacriaza; mpu 3TOM pPas3liMyaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €ro
MaTeMaTHYeCcKoe  BBIpaXEHHWE M ycloBUA  (TpaHUIbl, O0OJACTH)
MIPUMEHUMOCTH

11.7

OHpeHGHHTB HaIllpaBJICHUC BCKTOpPAa HWHAYKIHMKW MArHuTHOrO  IIOJIA
IMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHua

11.8

Ctpouth U OMUCHIBaTH M300pakeHHE, CO37aBaeMoOe IJIOCKUM 3epKalioM,
TOHKOMW JIMH30U

11.9

BrimoaaaTte OKCIICPUMCHTBI 110 HCCJIICIOBAHUTIO (1)I/I31/I'-ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCTIONB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUI; TIPU TOM
dhopmynupoBaTh pobiemy (3a1avy) U TUTIOTE3y YIeOHOTO SKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEITI0KEHHOTO 000pyA0BaHUS, TPOBOAUTH OIBIT
1 (GOpMYJIHPOBATH BBHIBOJIBI

11.10

OcyiecTBIATh NpsIMble M KOCBEHHbIE M3MEPEHUS! (PU3NYECKUX BEIHUNH;
IPU 3TOM BBIOMpPATh ONTUMAJBHBIA CMOCOO0 M3MEpPEHHs] M HCIOIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHHI

11.11

UccnenoBath 3aBUCUMOCTH (DU3HYECKUX BEJIMYHWH C HCIOIH30BAaHUEM

46




NPSIMBIX U3MEPEHUH; TP 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJYyYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYMH B BUJE
TabauI U TpaduKoB, A€7aTh BBIBOABI 110 pE3yJIbTaTaM HCCIEeI0BAHUS

11.12

CobmoiaTh npaBuiIa 0€30MacHOTO TPY/la MPHU MPOBEICHUN HCCIEI0BaHUN
B paMKax Y4eOHOro OSKCIIEPHMEHTa, Y4YeOHO-HUCCIIEOBATEIbCKOW H
MIPOEKTHOM NEATEIILHOCTH C UCIIOJIE30BaHNEM U3MEPUTEIBHBIX YCTPOUCTB U
J1a00paTOPHOTO 000PYTOBAHMS

11.13

Pemate pacueTHbple 3ajaud C SIBHO 3aJaHHON (U3UYECKON MOJENbIO,
HCIIOJIb3YA CI)I/I3I/I‘-IGCKI/IC 3aKOHBI 1 IPUHIUIIBI; HA OCHOBC aHAaJIM3a YCJIIOBUA
3aJjauu BbIOUpPaTh (PU3NYECKYIO0 MOJIENb, BBIIENATh (PU3NUECKUE BETUYHUHBI
u ¢GopMynbl, HEOOXOAMMBIE Ui €€ PELICHHs, MPOBOIUTH pacyeThl H
OLIEHUBATh PEATIbHOCTD [1OJyUYEHHOI'O 3HAU€HUS (PU3UUECKOMN BETMUUHbI

11.14

Pemrats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JOTHUYCCKH
HCIIPOTUBOPCUUBYIO LICIIOYKY paccyx(neHHﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (bI/ISI/ILIeCKI/Ie SABJICHUSA

11.15

Hcnonp3oBare  mpu  pemieHUH  y4eOHBIX  3a7ad  COBPEMEHHBIC
MH(GOPMALIMOHHbIE  TEXHOJIOTMM Ul  IIOMCKA, CTPYKTypUPOBaHUS,
MHTEPOPETAlMd M TPEICTaBICHUs] YYeOHOH M HAYYHO-TIOMYJISPHOM
uHbOpMalUY, MOJYYEHHOHM U3 pa3iU4yHbIX HCTOYHUKOB; KPHUTUYECKU
aHAJIM3UPOBATH MOTy4aeMyt0 HH(OPMALIHIO

11.16

OOBSICHATh TMPUHIMIBI JCHCTBUS MAIIUH, TPHOOPOB M TEXHUYCCKUX
YCTPOMCTB; pa3iuyaTh YCIOBHS UX O€30MacHOr0 MCIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBOIUTE IPUMEPHI BKJIa/1a POCCUMCKUX U 3apyOEKHBIX YUEHbIX-(DU3UKOB
B pa3BUTHE HAayKd, B OOBSCHEHHME IPOLECCOB OKPYXKAIOLIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30Bath TeOpeTHYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
s o0ecriedyeHHss 0O€30MacHOCTH MpH  OoOpallleHMH ¢ NpubopaMu U
TEXHUYECKUMH YCTPONCTBaMHU, JUIsl COXPAaHEHUs 3/I0pPOBbS U COOJIOCHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYIKAIOILIEH Cpelie

11.19

PaGorare B rpynme ¢ BBIMOJHEHUEM Pa3UYHBIX COIMAIBHBIX POJEH,
IJIAHUPOBATh PA0OTY TPYIIIHI, PAIIMOHATEHO PACTIPELIISITH 00SI3aHHOCTH U
MJIJAHUPOBATh JIEATEIbHOCTh B HECTAaHAAPTHBIX CUTYyalUsiX, aJIeKBAaTHO
OLIEHMBATh BKJIAJl KaXJOrO0 W3 YYAaCTHUKOB TpPYyNIbl B pEIICHUE
paccMmarpuBaeMoit mpooIeMbl

IIpoBepsiemblie 3s1eMeHTHI coaepkanus (11 kiaacc)

Kon
pasnena

npoBepsieMo
ro 3JieMeHTa

Kon IIpoBepsiemblie 3JIeMEHTBI COAEPKAHUSA

OJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA
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43.1 IlocTossHHBIE MarHuThl. B3anumMoaelicTBre NOCTOSHHBIX MAarHUTOB

4.3.2 MarnutHoe mnosie. BekTop MarHUTHOW UHAYKUUHU. [IpuHDmn
cyneprno3uiuu. JInHuM MarHuTHOM MHAYKUMU. KapTuHa JTuHUR
MarHMTHON MHJIyKIMU MOJIS IOCTOSIHHBIX MarHUTOB

43.3 MaruutHoe nose mpoBOAHMKA ¢ TOKOM. KapTuHa nuHUM momis
JUIMHHOTO MPAMOro IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IIPOBOJHMKA,  Karymkud ¢  TokoM. Omneir  Opcrena.
B3anmozeincTere MpoBOIHUKOB C TOKOM

4.3.4 Cuita Amriepa, ee MOJIyJib U HallpaBJICHHUE

4.3.5 Cuna Jlopenna, ee Moaynb U HampaBieHue. J[IBuxeHue
3apsDKEHHON YacTHIbI B OAHOPOJHOM MarHUTHOM noje. Pabota
cuiibl JIopeHna

4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUU

437 IToTok BEKTOpa MArHUTHON MHIYKIIMH

4.3.8 OJ1C unAyKIMHU. 3aKOH 3JIE€KTPOMarHUTHOM MHAYKIMK Dapanes
4.3.9 Buxpepoe snekrpuueckoe mosie. DJIC MHAYKIHHA B TPOBOTHUKE,

JABHXXYIICMCH ITOCTYIIAaTCJIbHO B OAHOPOJHOM MAIrHUTHOM II0JIC

4.3.10 [TpaBuiio Jlenna

4311 NunyktuBHOCTD. SIBNeHue camounaykuun. DJIC caMoOMHIyKIIMU

4.3.12 OHeprust MarHUTHOTO MOJISl KaTyIIKH C TOKOM

4.3.13 ONeKTpOMarHUTHOE T0JIe

4.3.14 Texnuueckune YCTPOMCTBA: IIOCTOSIHHBIE MarHuThI,
AJIEKTPOMArHuUTHI, 3JIEKTPOJBUTATEIb, YCKOPHTEIH

SJICMCHTAPHBIX YaCTHUI, MHAYKIWMOHHAA I1€Yb

4.3.15 [TpakTrueckue paboThl. M3yueHne MarHUTHOTO MOJIsS KaTyIIKU C
ToKOM. MccnenoBanne neicTBUSA IOCTOSHHOTO MarHUTa Ha paMKy
¢ TokoM. MccnenoBanue siBeHUS 3J€KTPOMAarHUTHON MHAYKLINUN

KOJIEBAHUMA 11 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

511 KonebartenpHast cucTema. CBoOoiHBIE KoJeOaHusl.
["apmonnueckue konebanus. Ilepuon, vacrora, amIuiMtyaa u
daza konebanuit

5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK

5.1.3 VYpaBHeHUEe TrapMOHHYECKHUX Konebanui. Kunemartuueckoe u
JTMHAMAYECKOE OMMCAaHNE KOJIe0aTeTbHOTO ABIKEHHS

5.1.4 [IpeBpalienue 3Heprun Npu rapMOHUYECcKUX KojeOaHusx. CBs3b
aMIUTUTYbl KOJeOaHUM MCXOTHOW BEJIWYMHBI C aMIUIUTYJAMH
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KOJIEOaHUH ee CKOPOCTU M YCKOPEHUS

5.15

Konebarenbupiii  koHTYp. CBOOODHBIC  3IEKTPOMATHUTHBIE
KojeOaHusi B HACaJbHOM KOJIeOaTeJIbHOM KOHTYpe. AHaIOTUs
MEXIy MEXaHUYECKHUMH U DJICKTPOMATHUTHBIMU KOJICOAHUSMHU.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHHS DJHEPTUM B HICATHHOM KOJIeOATEIbHOM
KOHTYpE

5.1.7

BeIHy K IeHHBIC MEXAHUYECKUE KoJIe0aHusl. Pe3onanc.
PesonancHas kpuBas. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHUs.

5.18

[Tepemennbiii Tok. CUHYCOUATBHBINA TEPEMEHHBIN TOK.

5.1.9

MoIHOCTh TEpEeMEHHOT0 TOKa. AMILTUTYTHOE M JEHWCTBYIOIIEe
3HAQUYE€HHME CUJIbI TOKA M HATIPSKEHUS

5.1.10

Tpancdopmarop. IlpomsBoacTBo, mepemada W TOTpedIIeHHE
IEKTPUYECKOM  DHEPrUU.  ODKOJOTMYECKHE  PUCKH  IIPU
MPOU3BOACTBE 3JIEKTPUYECKON SHEPTUH. Kynberypa
MCII0JIb30BaHUs MIEKTPOIHEPTUU B IIOBCEIHEBHOM JKU3HU

5.1.11

TexHuyeckue ycTporcTBa: ceiicMorpad, 3MeKTpUIECKU 3BOHOK,
JIMHUM 3JIEKTpoIepeiad

5.1.12

[TpakTuyeckue paboThl. MccnenoBanue 3aBHCHMOCTH TIEPHOAA
MaJibIX KojeOaHHii rpy3a Ha HUTH OT JUTMHBI HUTHU U Macchl Ipy3a.
HccnenoBanue NepeMEHHOrO TOKA B LIENIH U3 MOCIEN0BATEIBHO
COCIMHEHHBIX KOHJEHCATOPa, KaTyIKHA U PE3UCTOPA

5.2

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

521 MexaHnueckre BOJIHBI, YCIIOBHSI pacnpocTtpaHeHud. [lepuog.
CKOpOCTh pacrpocTpaHeHHs U JulMHA BOJHBL. [lomepeunsie u
MIPO/IOJIEHBIC BOJTHBI

522 WnTepdepenius u nudpaxius MEXaHHYECKUX BOJIH

523 3Byk. CxopocTtb 3Byka. ['pomkocTs 3Byka. Beicora ToHa. TemOp
3ByKa

5.24 ONEeKTpOMarHUTHbIE BOJIHBI. Ycnosus U3ITy4EHUs
JIIEKTPOMArHUTHBIX BOJIH. B3auMHas opuenTtanus Bektopos E, B
u V B 3JIEKTPOMarHUTHOM BOJIHE B BaKyyMe

5.25 CBoIiCTBa ANIEKTPOMArHUTHBIX BOJH: OTPa)K€HUE, MPEJIOMIICHHE,
nonspuzauusi, audpakuus,  uHTepdepenuus.  CKOpocTh
AIIEKTPOMArHUTHBIX BOJTH

5.2.6 [xana JIEKTPOMAarHUTHBIX BOJIH. ITpumenenne
AIIEKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY

5.2.7 [IpuHnMnel  paguocBsi3n W TeleBUAeHUS. Pannonokanus.

SHCKTpOMaI‘ HUTHOC 3arpsA3HCHUC Oprxcanmeﬁ Cpcabl
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5.2.8

TexHuueckue  yCTpPOWCTBA:  MY3bIKAJIbHBIE  HHCTPYMEHTHI,
yJIbTPa3ByKOBasi IMAarHOCTHMKA B TEXHUKE M MEIMIIMHE, paaap,
pauoONPUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-meun

5.3

OIITUKA

5.3.1

[IpssmonuHeitHOe pacpoCTpaHEeHHUEe CBETa B OJHOPOIHON cpefe.
JIyu cBera

5.3.2

OtpakeHue cBeTa. 3akoHBI OTpaxkeHust cBera. [locTpoenue
N300paKeHMI B TUIOCKOM 3epKajie

5.3.3

[Tpenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CBeTa. AOCOIIOTHBIN
[I0Ka3aTeNb PEIOMIIEHUS

5.34

Ilonnoe BHyTpeHHee oTpakeHue. [IpenenbHBId yroi ITOJHOIrO
BHYTPEHHEI 0 OTPaXKEHUs

5.35

Hucnepcust cBera. CiioxkHbIN cocTaB Oemmoro ceta. Lpet

5.3.6

CoOuparomiue ¥ pacceuBaroliue JHMH3bl. TOHKas JIMH3A.
@®OKyCcHOE pPACCTOSTHUE U OINTHUYECKash CHUJla TOHKOM JIMH3BI.
[ToctpoeHune m300pa’keHU B COOMpPAIOIIUX U PACCEHBAIOIIUX
auH3ax. PopMmyna TOHKOM JIMH3BL. YBEIMYEHHE, J1aBAEMOE
JIMH30M1

5.3.7

Hpenenm IIPpUMCHUMOCTH FCOMeTqueCKOﬁ OIITHKH

5.3.8

Nurepdepentiua cBera. KorepeHTHbIE HCTOYHHKHU. Y CIOBUSA
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHITNOHHON
KapTHUHE OT JIBYX CHH(}A3HBIX KOTEPEHTHBIX UCTOUHUKOB
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Hudpaxnus cBera. [udpakuuonHas pemietka. YcioBue
HaOJIOfeHUsT  TJIAaBHBIX ~ MAaKCUMyMOB  IpH  TaJ€HUH
MOHOXPOMaTHUYECKOT0 CBETa Ha JUPPAKIIUOHHYIO PELIETKY

5.3.10

ITonsipusanus ceera

5.3.11

TexHudeckue  yCTpoWCTBA: OYKH, Jyma, (oToanmapar,
MPOEKIIMOHHBIN aIapar, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PEIIETKA, TOJISIPOU]T

5.3.12

[IpakTuueckue paboTsl. 3mMepeHne mokazaresns MpeoMIICHUS.
HccnenoBanue CBOWCTB M300pakeHUi B nmH3ax. HaOmroneHue
JIACTIEPCUU CBETA

SJIEMEHTAI CITELIUAJIBHOM TEOPMH OTHOCUTEJILHOCTH

6.1 ['paHubl TPUMEHUMOCTH KJIacCHUYEeCKOM MexaHuku. [TocTymaTel
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIAI OTHOCUTEIBHOCTH DUHIITEHHA

6.2 OTHOCHTEIBHOCTD OAHOBPEMEHHOCTH. 3aMEJUIEHHE BPEMEHU U
COKpAICHUE JITTUHBI

6.3 DHeprust ¥ UMITYJIbC CBOOOTHON YaCTHUIIBI
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6.4

CBs3b MacChl C DHEPTHEH W WMITYJIHCOM CBOOOJHOW YaCTHIIBL.
DHeprus MoKosi CBOOOTHOM YaCTUIIBI

7 KBAHTOBAS ®U3UKA
7.1 SJIEMEHTbI KBAHTOBOM OIITUKU
711 ®otonsl. @opmyna Ilnanka cBs3u SHepruu (OTOHA C €ro
4aCTOTOH. DHEPrus ¥ UMIyJbC poToHa
7.1.2 OtkpeiTue u wucciaeaoBanue ¢Gotoddpdekra. OmbiTel AT
CroneroBa. 3akoHbl poTorddexTa
7.1.3 VYpasHenue DitnmreitHa 1 porodddekra. "Kpachas rpannma”
doTtoaddexra
7.14 Jasnenue cBera. OnbiTel [1.H. JIeOenena
7.1.5 XHUMHUYECKOE NEeICTBUE CBETA
7.1.6 Texuuueckue  ycTpoiictBa:  (OTOINEMEHT,  (POTONATUHK,
COJIHEYHast OaTapesi, CBETO IO/
7.2 CTPOEHUE ATOMA
7.2.1 Mopuenb atoma Tomcona. OnbiThl Pezepdopaa o uccienoBanuto
cTpoeHus aroma. [lmanerapHast Mozenb aToma
7.2.2 [Tocrynarer Bopa. Wsnyuenme u moriomeHne (HOTOHOB IpH
nepexojie aToMa ¢ OJTHOTO YPOBHSI SHEPTrUu Ha JApyroil. Bumabl
cnekTpoB. CIIeKTp ypOBHEH SHEpPruu aToMa Bo1opoaa
7.2.3 BonnoBeie  cBoiictBa  uactun.  Bomaer ge bpoitns.
KopmyckynsipHo-BomHOBOH Tyanu3m. Judpakiius sJeKTpOHOB Ha
KpHUCTAIIIax
7.2.4 CrnoHTaHHOE€ U BBIHYXKIEHHOE U3Jy4eHHE. YCTPOHCTBO U
MPUHIIKI PabOTHI J1a3epa
7.25 TexHnueckue YCTpOMCTBa: CIEKTPAJIbHBIN aHaJIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTEP
7.2.6 [TpakTuyeckue padotsl. HabmoneHne aMHeHYaToro cuekTpa
7.3 ATOMHOE APO
7.3.1 MeTo/1p1 HAOIIOIEHUS ¥ PETHCTPAINH dJIEMEHTAPHBIX YACTHI]
7.3.2 OtkpeiTie  paguoakTuBHOCTH. OmbiTel  Pesepdopma 1o
ONPEACIICHUIO COCTaBa PaJMOAKTUBHOrO M3inydeHus. CBOMCTBa
anb(da-, 6era-, raMMa-u3Iy4eHUs. BiausHue painoakTHBHOCTH Ha
KHUBBIC OPTAaHU3MBI
7.3.3 OTkpbITHE TPOTOHA W HeWTpoHa. HykioHHas Momens sapa

['eiizenOepra - MBanenko. 3apsa sapa. MaccoBoe 4uclo siapa.
N3otonbr
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7.3.4

Anbda-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIN Oera-pacma.
["'amma-n3nydenue. 3aK0H pauoaKTUBHOIO pacnaja

7.3.5 DHeprus CBsA3M HYKJIOHOB B sifpe. SnepHbie cuibl. Jlepext maccer
sanpa
7.3.6 Snepuble peakuuu. Jlenenne u CUHTE3 sSAEp
71.3.7 Snepubiii  peaktop. TepmosiaepHbii cuHTe3. [IpobGrembr wu
MEPCIICKTHBBI SIICPHONM SHEPTeTUKH. DKOJOTHUYECKUE ACIEKThI
AJIEPHOMN YPHEPTETUKU
7.3.8 DyIleMeHTapHbIC YaCTHIIBI. OTKphITHE MMO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS
7.3.9 TexHuuyeckue yCTpPOMCTBA: JO3MMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi boMOa
7.3.10 [IpakTnueckue paboTel. MccimemoBanue TpPEeKOB dYacTuil (O
rOTOBBIM (hoTOrpadusim)
DJIEMEHTHI ACTPOOU3UNKNU
8.1 Bun 3Be3gnoro neba. Co3Be3nusi, sipKue 3BE3[IbI, IUIAHETHI, HX
BUJUMOE JIBUKCHHE
8.2 Conneunast cucrema. [lmanersr 3emHON Tpynmbl. IlnaHeTsi-
TUTaHThl U UX CIYTHHKH, KapJIMKOBBIE IUIaHEThl. Marble Tena
ConHeuyHoM cucTembl
8.3 Comnnre, potochepa u atmochepa. CostHeUHAST aAKTHBHOCTh
8.4 Ucrounnk sneprun CoJiHIIA U 3BE3]T
8.5 3Be37bl, UX OCHOBHBIE XapaKTCPUCTUKH: Macca, CBETHMOCTD,
paauyc,  TemmepaTypa, WX  B3auMocBs3b.  [luarpamma
"CHeKTpaIbHBIA  KJIaCC - CBETUMOCTB". 3BE31bI TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh ''Macca - CBETUMOCTbB" IS
3BE3J1 TJIAaBHOM TOCIIEI0BATEIbHOCTH
8.6 Baytpennee crpoenue 3Be37. COBpeMeHHBIE TPEACTABICHUS O
MPOUCXOXKACHUU U 3BoroIMU CoNHIA M 3Be3. DTalbl KU3HU
3BE3]T
8.7 Mineunsii I[lyTe - Hama ["amaktuka. CnupaiibHasi CTPYKTypa
[anakTuku, pacupesneneHue 3Be3l, raza u nputd. [lonoxenune u
newkenne Comama B [amaktuke. Ilmockas u chepuueckas
MoJIcUCTeMBI ["anmakTuku
8.8 Tunsl ranakTuk. PaguoranakTuku U kBazapel. UepHbIe JBIPHI B
SJIpax TaJaKTHK
8.9 Bcenennas.  Pacmmpenne  Bcenennoit. 3akon — XaOb6ma.

Pasz0eranue ranmaktuk. Bo3pact u pagmyc Bcenennoil, Teopus
bonbuoro B3peiBa. Monens "ropsiueit Beenennoit". PennkroBoe
U3Iy4deHue
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8.10

MacmrabHast ~ cTpykTypa  BceneHHOM.
HepereHnHble mpo01eMbl aCTPOHOMUHI

MeraranakTuka.
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