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IHosicHuuTeIbLHAA 3aIIUCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YpOBHE CpPEIHEr0 OOIIEro oOpa3oBaHMA
pa3zpaboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHW K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNbHONW  MpOrpaMMbl, NpeAcTaBiIeHHbIX B  derepalbHOM  TOCYAapCTBEHHOM
00pa30oBaTeNIbHOM CTaHAApTE CpeIHEero oOIiero oOpa3oBaHus, a Takke ¢ yué€ToM (eaepanbHOM
OporpaMMbl BOCIIUTAHMS W KOHICTIIMU TpenojaBaHus yueOHoro mnpeamera «®dusmuka» B
oOpa3oBaTenbHBIX  oOpraHm3zauusix Poccuiickoit ~ denepanuy, peanu3ylOUMX OCHOBHBIC
0011e00pa3oBaTeIbHBIE TIPOTPAMMBI.

Conepxanue mporpamMMmbl 1o (U3MKE HampaBieHO Ha (HOpPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTuHbl Mupa oOyuvarounmxcs 10—11 xiaccoB npu o0ydeHun ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO 1noaxoja. [IporpaMma mo ¢pu3uKe COOTBETCTBYET
TpeboBanusM deepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIBLHOIO CTaHAApTa CPETHETO OOIIEeTo
00pa3oBaHus K IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM U METalpeAMETHBIM pe3ysbTaTaM
00yuYeHHs, a TaKXKe YUYUTHIBACT HEOOXOAUMOCTh PeaIN3allii MEXIIPEAMETHBIX CBs3eH (U3UKHU C
€CTECTBEHHO-HAYYHBIMU YUEOHBIMH NpeiMeTaMu. B Hell onpeaensstoTcsi OCHOBHBIE IETH H3yYSHHS
¢u3uKK Ha YpOBHE cpeiHero obuiero o0pa3oBaHus, IUIAHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIE, TIPEAMETHBIC (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢pu3uKe BKIIOYAET:

— [Inanupyemble pe3ynbTaThl OCBOEHHUS Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM
quCIIe MPEIMETHBIE PEe3yabTaThl MO ToaM 00yUYeHHUS;
— Conepxanue yuebHoro npeamera «Du3nka» 1o rogam o0yueHHs;

[Tporpamma 1o Gpu3MKe MOKET OBITh UCIOIB30BAHA YUUTEISIMUA KaK OCHOBA JIJIsl COCTABJICHUS
cBoux pabounx nporpamm. Ilpu paspaboTke paboueil mporpaMMbl B TEMATUYECKOM IUIAHUPOBAHUN
JOJDKHBI OBITH YYTEHBI BO3MOXXHOCTH UCIIOJIB30BAHUS JIEKTPOHHBIX (IIM(PPOBHIX) 00pa3oBaTEIbHBIX
pecypcoB, SBISIOMUXCA Y4eOHO-METOAMYECKMMH MaTepHajaMu (MyJIbTUMEIUIHbIE MPOTPaMMBl,
AJIEKTPOHHBIC YYEOHHKH W 3aJaYHHUKH, AJIEKTPOHHBbIC OMOIMOTEKH, BUPTyaJIbHBIE J1IaOOPAaTOpPHUH,
UTPOBBIE TPOTPAMMBI, KOJUICKIMH LH(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEATH3YIOUIUMHU
IUJIAKTUYECKHE BO3MOXHOCTH HMH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, Colep)KaHHe
KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUM.

[Iporpamma 1o  (u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIMATUB  Y4HUTEJEH
MIPEOCTABIISAET BOZMOKHOCTD JUIS peIN3alliy PA3IMYHbIX METOJUYECKUX TIOJIX0/I0B K OpraHU3aIlH
o0y4yeHus (pU3MKe IPU YCIOBUU COXPAHEHUs 0053aTeIbHON YacTH COEpKaHMs Kypca.

du3zuka Kak Hayka O Haubojee OOIIMX 3aKOHaX TMPHUPOJBI, BBICTYIAs B KAUECTBE
y4eOHOTro MpeaMeTa B IIKOJE, BHOCUT CYIECTBEHHBIM BKJIaJ B CUCTEMY 3HaHUI 00 OKpy’Karoliem
mupe. lIkonpHBIH Kypc GU3MKH — CHUCTEMOOOPA3YIOMIMI AJISi €CTECTBEHHO-HAYUHBIX YUeOHBIX
MPEIMETOB, TOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKAT B OCHOBE IPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMUeH, Ouonoruei, Qusuueckoil reorpadueid u actpoHoMmueil. Vcnonb3oBaHWe W aKTUBHOE
npUMeHeHHe (PU3NYECKUX 3HAHHUN ONpeIessieT XapakTep U pa3BUTUE Pa3HOOOPA3HBIX TEXHOJIOTHN B
cdepe 3HEPreTHKH, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, TOJTYYEeHHUSI HOBBIX MaT€pHajIoB C 3aaHHBIMU
CBOWCTBaMH U ApYyrux. M3ydenue Gpu3uKu BHOCUT OCHOBHOM BKJIa/ B ()OPMHPOBAHNE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOyyaromuxcs, B (OpMUpOBAaHHE YMEHHUN NPUMEHITh HAyYHBIH METO]
MO3HAHUS TIPU BBHITIOJTHEHUU UMH y4EOHBIX HCCIIeIOBAHUH.

B ocHOBy kypca (GU3HKU CpedHEH IIKOJBI TOJOXKEH psii HIEH, KOTOPhIE MOXHO
paccMaTpUBaTh KaK MPUHIIUIIBI €70 OCTPOCHHUS.

Nnes nenoctHocTU. B COOTBETCTBUM € HEH KypPC SIBJISETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COZICP)KUT MaTepHal W3 BCeX PasfesioB (M3UKH, BKIIOUACT KAaK BOMPOCHI KJIACCHMYECKOW, TaK U



COBPEMEHHOM (PU3HKH.

Wnes renepanuzanun. B cooTBeTCTBUM ¢ Hell MaTepuall Kypca pU3nKu 00beAUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B kypce siBisercs: GOpMUpOBaHHE MPEICTABICHUHI O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

Wnes rymanurtapusauuu. E€ peanmsanus NpearnosaracT UCIOJb30BaHUE T'YMAHUTAPHOIO
noTeHnuana (U3NYEeCKOW HAayKH, OCMBICICHHE CBSI3W Ppa3BUTUS  (PU3MKH C pa3BUTHEM
o0IIecTBa, a TakXke C MHUPOBO33PEHUCCKUMH, HPABCTBEHHBIMHU M HKOJIOTHYECKUMU MPOOIEMaMH.

Wnes mnpuxnagHoit HampaBieHHocTH. Kypc ¢usukum mpeamnonaraer 3HaKOMCTBO C
IIUPOKUM KPYTrOM TEXHHYECKUX M TEXHOJOTHYECKUX MPHUIOKEHUNA U3YyUYEHHBIX TEOPHH U
3aKOHOB.

Wnes »5KoJOTM3allUM peau3yercs TIOCPEACTBOM BBEICHHUS DJIEMEHTOB COJEPKaHMA,
MOCBALIEHHBIX HKOJIOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBl C pa3BUTHEM
TEXHUKHA U TEXHOJIOTUH, a TaKke 0OCYXICHHs MpoOIeM palMoOHAIBLHOTO MPHPOJIONOIB30BAaHUS U
IKOJIOIMYECKOH OE30IaCHOCTH.

CrepKHEBBIMH AJIEMEHTaMU Kypca (PU3UKH CPEIHEN IIKOJIBI SBIAIOTCS (pU3HUECKue TeOpUn
(popmupoBaHue TPEACTABICHUA O CTPYKType TMOCTPOEHUS (U3UYECKOH TEOpUuH, pOJIn
(yHIaMEHTAJIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOE, IPAHUIAX
NPUMEHUMOCTH TEOPH, JJIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U TPOLIECCOB).

CHCTEeMHO-IEATENPHOCTHBIN MOAX0 B Kypce (PM3HKH peanu3yercs MPEexXe BCEro 3a CUET
OpraHu3aIK SKCIEPUMEHTAILHON JAedaTenbHOCTH oOyuarommxcs. /s 6a3oBoro ypoBHsA Kypca
(GU3MKH — 3TO UCMOJB30BAaHUE CHUCTEMBbl (POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHUMEHTOB U
nabopaTopHbIX paboT, KOTOPHIE B IPOrpaMMe Mo pU3HKe 00bETMHEHBI B 00N CIIUCOK YUSHUYECKUX
MPAaKTUUECKUX PabOT. BrigeneHue B yKa3aHHOM MepedHe J1a0OpaTOPHBIX PadOT, MPOBOJUMBIX IS
KOHTPOJISI U OLEHKH, OCYIIECTBISETCS YYaCTHHKaMH OOpa30BaTENbHOIO Mpollecca HCXONIs U3
0cOOEHHOCTEeH IUTAaHUPOBaHMA W OCHalleHus KaOuHera ¢usuku. Ilpum sToM oOecmeumnBaercs
OBJIaJICHUE OOYYAIOUIMMHCA YMEHHUSMHU TPOBOAUTH KOCBEHHBIE W3MEPEHUs, HCCIECI0BAHUS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U MIOCTAHOBKY OIBITOB 0 MPOBEPKE MPESIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHMe yAEISETCS PELICHNIO PACYETHRIX U KAYeCTBEHHBIX 3a1a4. [Ipu aTom muist
pacu€THBIX 3aJjauy NPUOPUTETOM SBISIOTCS 33/Ja4M C SBHO 3aJaHHON (PU3UYECKOH MOJENbIo,
MO3BOJISIOIINE TPUMEHSATh N3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3Jiena Kypca, TakK
Y MHTETPUpPYS 3HAHHUS U3 pa3HbIX paszenoB. [y KadyecTBEHHBIX 3a/1ad NMPHOPUTETOM SIBISIOTCS
3aJjaHus Ha OOBSICHEHUE NMPOTEKaHUs (PU3NUECKUX SIBICHUH M MPOLECCOB B OKPYKAIOILICH KU3HHU,
Tpedyromne BpIOOpa GU3NIECKON MOJIEH ISl CUTyallui PAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBaHusMu DenepaqbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTEIbHOIO
CTaHJapTa CpeAHEro oouiero oopazoBaHus K MaTepHATbHO-TEXHUUECKOMY 00ECTIIEUYeHHIO Y4eOHOTO
nporecca 6a30BbII YPOBEHb Kypca U3UKH B CpeIHEeH IIKoJie JIOJDKEeH
U3y4aThCsl B YCIOBHSIX NPEAMETHOrO KaOMHeTa (U3MKHM WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHEeTa IPeIMETOB €CTEeCTBEHHO-HAyyHOro IMKia. B kabuHere (U3UKK JOIDKHO OBITH
HeoOXxouMoe J1abopaTopHOoe 000pyI0BaHHE IS BHITIOJIHEHUS YKa3aHHbIX B IPOrpaMMe 10 (pU3HKe
YUEHHUYECKUX MPAKTUYECKUX paboT U AEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JlemoHCcTpaloHHoe o0opyoBaHue (dbopmupyeTcst B COOTBETCTBUU
C MPUHLIUIIOM MUHUMAJILHOW TOCTaTOYHOCTH M 00ECIeUYMBACT MOCTAHOBKY MEPEUHCICHHBIX

B NporpamMme 1o (PU3MKe KIIOYEBBIX JEMOHCTPALUH Il UCCIICAOBAHUS H3y4yaeMbIX SBICHHHA U
MPOIIECCOB, SMIMPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGopaTtopHoe 060pyioBaHME Il yUEHHUECKUX MPAKTUIECKUX paboT GOpMHUPYETCs B BUIE
TEMaTHYECKMX KOMIUIEKTOB M 00ECTIEYMBAETCS B pacuéTe OJHOI0 KOMIIEKTa Ha IBYX 00y4atOLIXCsl.
TemaTnueckne KOMIUIEKTHI J1TaOOpAaTOPHOTO OOOPYJOBAaHUS JIOJKHBI OBITH TIOCTPOCHBI Ha



KOMILJIEKCHOM HCIIOJIb30BAHUN AHAJIIOTOBBIX M IHM(POBBIX NPHOOPOB, a TaKKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJE LU(POBBIX JIAOOPATOPHii.

OCHOBHBIMU LIETSIMH U3yUeHHS (PU3UKU B 00111eM 00pa30BaHUH SIBIISIOTCS:
— dopMUpOBaHHE MHTEpECa U CTPEMJICHHS OOy4arolMXCs K HAyYHOMY M3YyYEHHUIO

MPUPO/IBI, Pa3BUTHE UX MHTEIUICKTYAIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH;

— PasButue mpencraBieHMH O HAydYHOM METOAE TO3HAaHUS U (HOpPMHUpPOBAHUE
HCCIIE0BATEIBCKOIO OTHOLIEHUS K OKPY’KaIOIUM SIBJICHUSIM;

— DopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yibTaTa U3yYeHHsI OCHOB CTPOCHHUS
MaTrepuu ¥ PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

- DopMupoBaHHE YMEHUH 0OBACHATD SIBICHHS C UCIIOIb30BaHMEM (PU3MUECKUX 3HAHUI
Y Hay4YHBIX JOKa3aTejbCTB;

— DopMupOoBaHHE MPEACTABICHUN O POITH (PU3UKH JIJIs pPa3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JocTikenne STHX Ieleil obOecneunmBaeTCs pEIICHHEM CIEAYIOIMX 3a7ad B Mpolecce
U3y4YeHUs Kypca (PU3MKH Ha YPOBHE CpPEIHETO 001Iero oopa3oBaHus:

— [Ipuobperenue cucteMbl 3HaHHUH 00 OOIINUX PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpHsIX, BKJIIOYAs MEXAHUKY, MOJEKYIAPHYIO (DU3MKY, 3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DHU3MKY U
ANIEMEHTHI aCTPOPUUKH;

— @opMUpOBaHHE YMEHHUIH TNPUMEHATh TEOPETHUYECKUE 3HAHHS [UId OObSICHEHUS
¢bu3nUeCKHX SBICHUNA B IPUPOJIE U ISl IPUHATHUS MIPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KHU3HH;

— OcBoeHue crnocoOOB pemieHHsl Pa3IUYHBIX 3aJad C SIBHO 3aJaHHON (u3nyecKoit
MOJIETIBIO, 3a/1a4, OJIPAa3yMEBAOIINX CAMOCTOSTEIbHOE CO3IaHKe (PU3NIECKOM MOJEIH, aJIeKBaTHOM
YCIIOBUSIM 3aJ1auH;

- [Tonumanue pu3nyecKux OCHOB U MPUHIIUIIOB JICHCTBUS TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTMUYECKHX IPOLECCOB, UX BIIMSHUS HA OKPY’KAIOLIYIO CPENY;

— OBgnazieHre METOITaMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS U TPOBEICHUS (PU3NUECKUX
HKCIIEPUMEHTOB, aHalM3a MW HMHTEPIpEeTalud HHPOPMAIMH, OINpPENeIeHUs JIOCTOBEPHOCTH
IIOJIlyYE€HHOTO PE3YNbTaTa;

- Coznanne ycinoBHH Ul  pa3BUTHUS YMEHMM INPOEKTHO-UCCIIENOBATENBCKOM,
TBOPUYECKOU JEATEIBHOCTH.

IInanupyemble pe3yJabTaThl

OcBoenue yueOHoro npenMera «Dusnka» Ha YpOBHE cpeHero odmiero oopazoBanus (0a30BbIii
YPOBEHB) JTOJIKHO 00€CTIEUHTh JOCTIKEHUE CIEAYIONIUX TUIHOCTHBIX, METAIIPEIMETHBIX U
MPEIMETHBIX 00pa30BaTENbHBIX PE3yJIbTAaTOB.

JIn4yHOCTHBIE pe3yabTaThl

JIMyHOCTHBIE PE3yJabTaThl 0CBOCHHS yueOHOTO npeamera «Pu3nkay» MOKHBI OTPaKaTh
TOTOBHOCTB M CITIOCOOHOCTH 00YUaIOIIMXCs PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTPECHHEN
NO3HLIKEH TUYHOCTH, CHCTEMON IIEHHOCTHBIX OPHUEHTAINA, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIMIIEHHOCTSIM POCCUHCKOTO OOIIECTBa,
paciupeHue >KU3HEHHOTO ONbITa U OTBITAIEATEILHOCTH B MPOLIECCE peaTn3alui OCHOBHBIX
HalpaBJICHUH BOCIIUTATEILHON AEATEIBHOCTH, B TOM YHUCIIE B YACTH:



1) zparcoanckozo éocnumanus:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3HMIIMK O0YYArOIIErocsl KaKk aKTUBHOTO MOTBETCTBEHHOTO
YJIeHA POCCUKCKOTO OOIIECTRA;

IMPUHATHUC TPaAUIUOHHBIX 06H.[€‘-ICJIOB€‘-I€CKI/IX TYMaHUCTHYCCKUX
HACMOKPATUICCKUX I_IeHHOCTef/'I;

TOTOBHOCTH BCCTU COBMGCTHYIO NCATCIIBHOCTD B I/IHTepecaX
IpakJaHCKOr000IIeCTBa, Y4aCTBOBATh B CAMOYTIPaBIICHUH B
o0Opa3oBareIbHON OpraHU3aIlNH;

YMEHHE B3aUMOJICHCTBOBATH C COLMATBHBIMA MHCTUTYTAaMH B COOTBETCTBUU C MX(DYHKITUSIMU U
Ha3HAYCHHUEM,;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU JECATENBHOCTH;

2) nampuomuueckozo éocnumanus:
c(hOpPMUPOBAHHOCTH POCCUICKON TPaKIaHCKOM UACHTHYHOCTH, TATPUOTU3MA;
LIEHHOCTHOE OTHOILIEHUE K  TOCydapCTBEHHBIM CHUMBOJIaM,
JOCTUKEHUSAM

POCCHICKUX yU€HBIX B 00JaCTH (PU3UKU U TEXHUKE;

3) 0yx06n0-HpasCMEEHHO020 60CHUMANUA:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TIOBEICHUS; CIOCOOHOCTh
OIICHUBATh CUTYAIIHIO u MPUHUMATh OCO3HAHHBIE
perieHus,

OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE BIAECATEIBHOCTH
y4E€HOTO0; 0CO3HAHUE TMYHOTO BKJIAJIA B MOCTPOSHUE YCTOMYUBOTO OYIYIIETO;

4) scmemuueckozo socnumanus:

ACTETUYECKOE OTHOILICHHUE K MHpY, BKJIIOUYasl 3CTETUKY HayYHOTO TBOPYECTBA,IPUCYIIIETO
¢du3uueckoii Hayke;

5)mpyoosozo eocnumanus:
UHTEpEC K pa3InyHbIM cepam npodhecCHOoHATbHOM NesTETbHOCTH, B TOM YUCIIE CBSI3aHHBIM C
(U3UKOI M TEXHUKOH, yMEHHE COBEPIIATh OCO3HAHHBIN BbIOOp Oynyieit mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTD U CITIOCOOHOCTB K 00pa30BaHUIO U CAMOOOPA30BAHUIO B 00IACTH (PH3UKHHA
MPOTSKEHUU BCEU KU3HU;

6)sKono0zuueckozo 6ocnumanus:
c(hOPMHUPOBAHHOCTH SKOJOTHYECKOM KY/IBTYPHI, 0CO3HAHUE NIOOAIBHOTO XapaKTEPadKOJIOTHIECKUX
npooiem;

IJIJAHUPOBAHUE U OCYUIECTBIICHUE JEUCTBUM B OKPYKAIOLIEH Cpelle HA OCHOBE3HAHUS LIEJIe
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

Pacmmmpenue ombiTa AEATEIRHOCTH YKOJIOTHYECKOW HANpaBICHHOCTH HAa OCHOBEHMEIOIIUXCS
3HAHWH 110 (pH3HKeE;

7) yeHHOCMU HAYYHO20 NO3ZHAHUA:
c(OPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
du3nueckoii HayKu;

OCO3HaHUC NCHHOCTHU Hay‘-IHOf/’I ACATCIIBHOCTHU, TOTOBHOCTDH B MIPOLCCCC NU3YUYCHUA (bl/ISI/IKI/I



OCYHICCTBIIATH MPOCKTHYIO U UCCIICAOBATCIILCKYO ACATCIbHOCTE HHAUBHUYAJIbHO U B I'PYIIIC.

MetanpeaMeTHble pe3yabTaThl

Ilo3HaBaTebHBbIE YHHBEpPCAJIbHbIe yUeOHbIe NeHCTBHUS
Basoevie nozuueckue oeiicmeus:

CaMOCTOATENIBHO (DOPMYITHPOBATh U aKTyaJH3UPOBATH MPoOIEMy, paccMaTpuBaTheé BCECTOPOHHE;

OINPEACIIATH LCJIN AEATEIbHOCTH, 33/1aBaTh IApaMETPbI U KPUTEPUU UX JOCTHKCHHUS; BBISBIIATh
3aKOHOMEPHOCTH M TPOTHBOPEUHS B pacCMaTpUBaeMbIX (U3NUYECKHX

SABJICHUSAX,

pa3pabarbIBaTh IUIaH ~ pelieHus  mpobjaemMbl ¢ y4éToM  aHajm3a
MMEIOIMXCSIMATePUAIbHBIX U HEMaTEpUaIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTUBLI B ACATCIBHOCTH, OLICHUBATL COOTBCTCTBUC PC3YJIbTATOBLCIIAM, OLICHUBATDH
PUCKHU HOCJIG,Z[CTBI/II\/JI ACATCIIbHOCTH,

KOOPAMHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSX PEAJbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUIEHHE P PELICHUH )KU3HEHHBIX IPOOIIeM.
basoevie uccnedosamensckue oeiicmeus:

BIIJICTh HAayyYHOW  TEpMHHOJIOTHEH, KITIOUEBBIMU HOHATHAMHU u
MeTonaMH(pU3MIECKON HAYKH;

BJIAJICTh HaBBIKAMU y4e0HO-HCCIIeI0BATETHCKON U TPOECKTHOM

JESTeTLHOCTUB 00NacTH (PU3UKH, CIIOCOOHOCTBHIO U TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY TIOMCKY METO/IOB PElICHHS 3a/1a4 (PU3MUECKOTO COACPKAHMSI, TPUMEHEHUIO
Pa3IUYHBIX METOIOBIIO3HAHMUS;

BJIaJICTh BUJAMHU JCSATEIHHOCTH IO MMOJYYSHHUIO HOBOTO 3HAHMUS, €T0 UHTEPIPETAIINH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYalUAX,B TOM YHCIIE IPU
CO3JaHMH yYEOHBIX MMPOEKTOB B 001aCTH (PU3MKH;

BBISBIIITH IPUYMHHO-CIICACTBEHHBIC CBSI3U U aKTyaJIM3UPOBATH 3a/1a4y, BEIABUTATBIUIIOTE3Y €€
pelLIeHus], HaXOAUTh apIyMEHTHI I JOKa3aTeIbCTBAa CBOMX YTBEPXKACHUHN,3a1aBaTh IIapaMeTPhl
U KpUTEPUU PELLICHUS;

AHAJIM3UPOBATH MMOJYUYCHHBIC B XOAC PCIICHHUA 3aJa4r PC3YJIbTAaThl, KPUTHUYCCKHU OLICHHUBATH UX
AOCTOBCPHOCTD, MPOTrHO3UPOBATH U3BMCHCHHC B HOBBIX YCJIIOBHUAX,

CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHOM JEATEILHOCTH, B TOM
quCIIe IPU U3yYeHUH QU3UKU;

JIaBaTh OIICHKY HOBBIM CUTYAIHsIM, OLICHUBAThH IPHOOPETEHHBIN OTIBIT;
YMEThb MEPEHOCUTH 3HAHUS N0 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACIATEIbHOCTH;

YMCTb UHTCTPUPOBATH 3HAHUSA U3 PASHBIX NPCIMETHBIX O6J13.CT€I‘;I; BbIABHUI'aTh HOBBIC
HUJcu, npeajraratb OpUrnHaJIbHbIC MOAXOAbI U PCHICHUA;CTABUTH HpOGJIeMI:I H 3aga4u,
A0IMYCKAOMUC aJIbTCPHATUBHBIC PCIICHUSA.

Paboma c unghopmayueii:

BJIaJICTh HAaBBIKAMU TOIy4eHUs HHOpMAIMK (PU3NIECKOTO COACPIKAHUS U3 HCTOYHUKOB Pa3HBIX



THUIIOB, CAMOCTOSITENIBHO OCYILECTBIIATH IIOUCK, aHAIN3,CUCTEMAaTU3aLMI0 U UHTEPIPETALUIO
UH(OPMAIIUH pa3IMYHBIX BUJOB U ()OPM MPEICTABICHHUS;

OLIEHUBATH JIOCTOBEPHOCTh HH(OPMAIHH;

UCIIONB30BaTh CPEJACTBA MH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUHB PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTraHU3alMOHHBIX 33/1a4C COOMIONEHNEM TpeOOBaHUI
OPTrOHOMHKH, TEXHUKHU 0€30MTaCHOCTH, THTUEHBI, PECYPCOCOEPEIKEHUS, MPABOBBIX M STUICCKUX
HOPM, HOPM HH(DOPMAIIMOHHON OE30MMaCHOCTH;

CO3J1aBaTh TEKCTHI (PU3UYECKOTO COACPKAHUS B PA3TUUHBIX (opMaTax ¢ yu€TOM Ha3HAYCHUS
UH(OPMAIIUH U LIEJIEBOM ayJUTOPUH, BEIOWPAst ONTUMANBbHYIO (POpMY MpeaCcTaBICHHS U
BU3YaJIU3aLNH.

KomMMmyHuKkaTHBHBIE YHUBepcaJbHble Y4eOHbIe JeiCTBHA:

OCYIIECTBIIATH OOIIEHUE HAa YPOKax (PU3HMKH U BO BHE-YPOUHOU AEATEIbHOCTH; PaclioO3HaBaTh
NPEANOCHIIKY KOHPIUKTHBIX CUTyallui B CMATYaTh KOH(QIUKTHL; Pa3BEPHYTO U JIOTHYHO U3JIATraTh
CBOIO TOYKY 3pEHUS C UCIIOIb30BAHUEM S3BIKOBBIX

CPEICTB;

MOHUMATh U UCIIOJIH30BaTh IPEUMYIIECTBA KOMaH/IHOW U MHAWBUAYaIbHON pabOThI;BEIOMPATD
TEMAaTHKY U METOJIbI COBMECTHBIX JICHCTBHI C y4ETOM OOIINX UHTEPECOB,

1 BO3MOXKHOCTEH KaXXa01r0 4JIC€HAa KOJIJICKTHUBA,

IIPUHUMATh LIEJIM COBMECTHOU JAEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATHACHCTBHS 110
€€ NOCTUKEHHUIO: COCTABIIATH IIJIaH JECHCTBUN, paCIpEeNeIIATh PO ¢ YY4ETOMMHEHHM YYaCTHUKOB,
00CyXI1aTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa U KAXJIOTO yYaCTHUKA KOMAH/Ibl B OOIIMI pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPUSIM;

[IpesIararb HOBbIE IIPOEKTHI, OLIEHUBATh UJCH C MO3ULUU HOBU3HBI, OPUTUHAIILHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE TIOBEJICHUE B PA3TUYHBIX CUTYAIUSAX, IPOSBIISThH
TBOPYECTBO U BOOOpaKEHHE, OBITh MHUITUATUBHBIM.

PerynsiTuBHBIe yHMBepcajdbHble y4deOHbIe IeHCTBHUS
Camoopzanusayusn:

CaMOCTOSITEIIEHO OCYIIECTBIISATH TO3HABATEIbHYIO ACSITEIBHOCTD B 00IACTH (PU3HKHUH
ACTPOHOMMHU, BBISBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIIMPOBaTh COOCTBEHHBIC 33a4H;

CaMOCTOSITEJIBHO COCTABIIATH IIJIaH PEIICHUs PACYETHBIX M KAUECTBEHHBIX 3a/1a4, IIJIaH
BBINOJIHEHHS MTPAKTUYECKOM paboThI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEU U NPEAIIOYTEHUN;

JlaBaThb OLICHKY HOBBIM CUTYaLlUsIM;
paciupATh paMK1 y4eOHOTO MpeiMeTa Ha OCHOBE JIMYHBIX MPEIIOYTECHHIH;
JieniaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH3a PEIICHHE;

OLIEHUBATh MPHUOOPETEHHBIH OIIBIT;



Croco0CTBOBATH (POPMUPOBAHHIO U TIPOSIBICHHUIO SPYAULIUN B 00JacTU (PU3UKHU, IIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIBTYpPHBIH YPOBEHB.

Camoxoumpwzb, QMOMMOHaJleblﬁ UHmelleKkm:

JlaBaThb OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTH KOPPEKTUBBI B JIESITEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJIaJICTh HAaBBIKAMHU TIO3HABATEIHLHON peIeKCUHU KaK OCO3HAHMS COBEPILAEMBIXICHCTBHUNA U
MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCTIOJIb30BaTh MPUEMBI peIEKCUH I OLEHKH CUTYaIlH, BbIOOpa BEpHOTOPELICHHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;IPUHUMATh
MOTHBBI U apTYMEHTBI IPYTUX IIPH aHATHU3€E PE3YNIbTATOB JAESTEIbHOCTH;IPUHUMATH Ce04,
[IOHUMas CBOU HENOCTATKHU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YIIBTATOB ACSATEIIBHOCTH; IPU3HABATD
CBOE IPaBO U MPABO APYT'HX HA OLUIHOKH.

B mporecce AOCTHXEHHSI TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MIPOrPAMMBI 10 (hU3UKE IS
YPOBHS CPETHETO 001Iero 00pa3oBaHus y OOYJArOIINXCSI COBEPIICHCTBYETCS

AMOLMOHAJIBHBIM UHTEJUIEKT, TPEANOJIAratOIAi
c(hopMHUPOBAHHOCTE:

CaMOCO3HaHMS, BKIIIOUAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE 3MOIIMOHAILHOE COCTOSIHUE,
BUJICTH HAINPaBJICHUS Pa3BUTH COOCTBEHHOM SMOIIMOHAIBHOM c(hepbl, OBIThyBEpEHHBIM B ce0e;

CaMOPETYJIHPOBAaHUsI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE TIOBEZICHUE, CITOCOOHOCTh aJallTHPOBAThCS K AMOIIMOHAIbHBIMU3MEHEHHUSM U TIPOSIBIISTD
rHOKOCTh, OBITH OTKPBHITBIM HOBOMY;

BHyTpeHHCfI MOTHUBAaIIuH, Bmmqa}omeﬁ CTPCMJICHUC K JOCTHUXKCHHIO IICJIN U YCIICXY, OIITUMU3M,
HWHUIIUATUBHOCTH, YMCHHC ,Z[GI\/'ICTBOBaTB, HCXOOs U3 CBOHUX BOSMO)KHOCTGI\/’I;

OMIIaTHUH, BKJIIO‘{aIOH_[eﬁ CIIOCOOHOCThH TOHUMATH SMOIIMOHAJIBHOC COCTOAHUC OAPYTUX,
YUYUTBIBATH €T0 IPU OCYIICCTBICHUN O6H_ICHI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U CONCPCIKUBAHUIO,

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUIMX CIIOCOOHOCTH BHICTPAMBATh OTHOIIECHUSC JPYTUMHU
JIOBMH, 3200TUTHCS, IPOSIBIIATH UHTEPEC U Pa3peliaTh KOH(IUKTHIL.

IIPE/IMETHBIE PE3Y/IBTATBI

K xonmy oOydenus B 11 kJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(POPMHUPOBAHHOCTD Yy OOYUAIOIIUXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMepax poib U MECTO (U3MKU B (HOPMHUPOBAHUU COBPEMEHHON
HAay4yHON KapTHHBI MUPA, B Pa3BUTHUU COBPEMEHHON TEXHHMKU M TEXHOJIOTWM, B IPAKTUYECKON
JeSITeBbHOCTH JIIOJIEH, IEIOCTHOCTh M €AMHCTBO (PU3NYECKOM KapTUHBI MUPA;

YUUTBHIBATh TPAHMULBI TPUMEHEHUS M3YYEHHBIX (U3NYECKUX MOJENeH: TOYCUHBIN
IEKTPUYECKUN 3apsifl, JIyd CBETA, TOUCYHBIM UICTOYHUK CBETA, SIAECPHAs MOJIEIIb ATOMA, HYKJIOHHAs
MOJIeNIb aTOMHOTO si/Ipa MPU pelIeHUH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (U3UYECKHE SBICHUS (IIPOLECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOIMHAMMKH M KBAaHTOBOW (DPU3MKH: 3JIEKTpUYECKas MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE [JEHCTBUS TOKA, B3aMMOAECWCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas



WHAYKIWS, JACHCTBHME MArHUTHOTO TIOJii HA TMPOBOJAHHWK C TOKOM M JBWXKYIIHMICS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI, IPSIMOJIMHEHHOE PACTIPOCTPAHEHUE CBETA, OTPAKEHUE,
mpenoMiieHue, HHTepPEepeHnrs, AUPPaKIus ¥ TMOISIpU3alus CBETa, JUCIEPCUST CBETa,
dorosnekrpuaeckuit dpdext (poroaddexr), cBeToBOE NaBICHNHE, BOSHUKHOBCHHE JIMHEWYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAS U UCKYyCCTBEHHAS PaJIHOAKTUBHOCTH;

ONMCHIBATh M3yUEHHBIE CBOWCTBA BELIECTBA (AIIEKTPUUYECKUE, MArHUTHBIEC, ONTHYECKUE,
IEKTPUYECKYIO ITPOBOAUMOCTD PA3INYHBbIX CPE) M AIEKTPOMArHUTHBIE ABJIEHUS (IIPOLECCHI),
UCTIONB3ysl (pU3MYecKue BEIMUYMHBL DJJCKTPUUYECKHHA 3apsll, CWIa TOKa, 3JIEKTPHUECKOe
HaIPsOKEHUE, DIIEKTPUUYECKOE COIIPOTUBIICHUE, PA3HOCTh IIOTEHIIMAIIOB, 3JIEKTPOIBIIKYIIAs CUIIA,
pabota ToKa, MHAYKLIMS MAarHUTHOTO TOJs, cuia Amrepa, cwia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPIUs SJIEKTPUYECKOTO M MArHUTHOTO IOJieH, Mepuoj M 4acTtoTa KojeOaHWid B
Koje0aTeIbHOM KOHTYpE, 3apsia M CHJIa TOKa B MPOLECCE FApPMOHUYECKHUX IEKTPOMArHUTHBIX
KojeOaHuii, (POKycCHOE pacCTOSHHME M ONTHYECKas CWJIa JIMH3BI, MPHU OMUCAHUU IPABHIBHO
TPAaKTOBAaTh (U3UYECKHIA CMBICT MCIOJIB3YEMBIX BEIHUYMH, HMX OOO3HAUYEHUS M EIUHHULIBL,
yKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (H3UUECKYIO BETUUNHY C APYTUMH BETUYHMHAMU;

ONKCHIBATh H3yUEHHBIC KBAHTOBBIC SBJICHHUA M IMPOLECCHl, HCHONB3YS (usnueckue
BEJIMYUHBI: CKOPOCTb JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
UMIYIbC (POTOHA, IEPUOJ MOTYPACIIaaa, SHEPTHS CBSI3U aTOMHBIX SI7IEp, IPU OMMCAHUUIIPABUIIBHO
TPAKTOBATH PU3NUECKUNA CMBICII UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HAYCHNUS UEIUHUIIBI, YKa3bIBaTh
(opMyITBl, CBA3BIBAIOIINE JAaHHYIO (DU3MYECKYIO BEIMUUHY C APYTHMHU BETUYUHAMH, BBIYHCIISATD
3HaueHue (PU3NYECKOI BETUUNHBL;

aHATM3UPOBaTh (PU3MUYECKUE TPOLECChl M SBICHUS, UCIONB3ysd (U3UUECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TOCJIEJOBAaTEIbHOIO M IMApauIeIbHOTO  COCIUHEHHS
[IPOBOJHUKOB, 3akOH JDkoyns—JIeHIa, 3aKkOH  UIEKTPOMAarHUTHOM MHIYKLIMH, 3aKOH
MPSIMOJIMHEMHOTO PacHpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKCHUsI CBETA, 3aKOHBI MPEIOMIICHHS
CBeTa, ypaBHeHHE DifHIITelHA 1715 (oTo3(h(heKTa, 3aKOH COXpaHEHHUsI SHEPTHHU, 3aKOH COXPAHCHUS
UMIIYJIbCA, 3aKOH COXPAHEHHUS SJIEKTPHUYECKOTO 3apsja, 3aKOH COXPAHEHUS MacCOBOTO YHUCIIA,
noctynarsl bopa, 3akOH paJAMOAKTUBHOTO pAaclaaa, MpUd 3TOM pa3iuyaTh CIOBECHYIO
(OpMyYITUPOBKY 3aKOHA, €ro MaTeMaTH4ecKOe BBIPAKEHHWE W YCIOBHs (TpaHHIbI, 00IacTH)
MIPUMEHUMOCTH;

OIIPEIEIATh HANPABICHUE BEKTOpPA MHAYKIMM MAarHUTHOIO IO IIPOBOJHUKAC TOKOM,
cuibl Amnepa u cuisl JlopeHna;

CTPOUTH M OMUCHIBATh N300pakeHNE, CO3aBAEMOE IIIOCKUM 3€PKAJIOM, TOHKOH JINH30M;

BBINOJIHATh JKCIEPUMEHTHI MO HCCIENOBAHUIO (U3UYECKHUX SBICHUA M MPOIECCOB C
UCIIONB30BAaHUEM TMPSAMBIX, W KOCBEHHBIX HW3MEpEHHWil: mpu 3ToM  (OopMyIHpOBaTH
npobieMy/3aaady U TUIIOTE3y yueOHOTO HKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, IPOBOIUTH OMBIT U (POPMYTUPOBATH BHIBOJIBL;

OCYIIECTBJIATh TPSAMBIE M KOCBEHHBIE M3MEPEHUs (PHU3UUECKUX BEIMYUH, TPU STOM
BBIOMPATh ONTUMAJIBHBIM CHOCOO W3MEPEHUs] U HCIOJIB30BaTh HM3BECTHHIE METOABI OIICHKH
IIOTPEIIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH (PM3UUECKHUX BEJIIMYMH C UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUIA:
IIPU 3TOM KOHCTPYHMPOBaTh YCTAHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢u3nyeckux BENMYMH B BHAE TaOMUIl W TpaduUKOB, Je€laTh BBIBOABI IO pe3yjibTaraM
HCCIIEI0BAHNS;

co0rozaTh MpaBuiia 6€30MacHOro Tpy/ia MPH MPOBEACHNH HCCIIeIOBaHUH B paMKaxy4eOHOTO
HKCTIIEPUMEHTA, Y4eOHO-UCCIEAOBATEIbCKOM M MPOEKTHOM JesTEeIbHOCTHC UCIIOIb30BaHUEM
M3MEPUTENIBHBIX YCTPOMCTB U 1a00paToOpHOTO 000PYI0BaHUS;



pemiatb pacy€THBIE 3aJauyd C SIBHO 3aJaHHOM (HU3MYECKOW MOJENbI0, HCIIONIb3YS
¢u3nveckre 3aKOHbI U MPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIOBUS 33Ja4l BBIOUpPATh (PU3UUECKYIO
MOJIeNIb, BBIIENATH (PU3MUECKUE BEIMYMHBI U (OPMYINbI, HEOOXOAMMBbIE Ul €€ peleHHs,
MIPOBOJMTH PACUETHI U OLIEHUBATH PEAIbHOCTD MOJTYYESHHOTO 3HAUYCHHS (PU3UUYECKON BETUUNHBI;

pelaTh KaueCTBEHHbIE 3aJadl: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUMBYIO LIEMIOUKY
paccyXIeHui C OTIOPOi Ha N3yYCHHbIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3HUECKUE SIBICHHUS,

MCTIOJIb30BaTh MPH PEIICHUH Y4eOHBIX 33a]1a4 COBPEMEHHbIE HHPOPMAIIHOHHBIE TEXHOJIOTHH
JUIL TIOMCKA, CTPYKTYpHUPOBAHHMS, WHTEPIpPETAMH W MPEJCTaBICHUA YYeOHOH U Hay4dHO-
MOMYJISIPHOM MH(pOPMALIUH, TIOIYYEHHON U3 Pa3IMYHbIX HCTOYHUKOB,KPUTHUECKU aHAIN3UPOBATh
noJy4aeMyro HH(OpMaInio;

OOBSCHATH MPUHIIMITBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyarb
yCIOBHA UX 0€30I1aCHOTO UCTIONIb30BaHUS B TIOBCEIHEBHON KU3HU;

NPUBOIUTH MNPUMEPHI BKJIAZAa POCCUICKUX M 3apyOekKHBIX yUEHBIX-(DU3UKOBB Pa3BUTHE
HayKH, B 00BSICHEHHUE MTPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHH TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHMUYECKUE 3HAHUS 1O (u3MKe B TOBCEAHEBHOM >KHM3HU JUIS
obecriedeHrs1 6€30MacHOCTH MPU 0OpaIleHNH ¢ MPHOOpaMH U TEXHUYECKHUMHU YCTPOHCTBaMHU, ISt
COXpaHEHUs 37J0POBbs U COOIONEHUS HOPM 3KOJIOTHUECKOTO ITOBEICHNUS B OKPYKAIOILEH CPENE;

paboTaTh B rpymIe C BHINOJHEHHEM PA3IMYHBIX COLMANBHBIX POJIEH, MIaHUPOBATHPAbOTy
TPYIIBL, PALMOHATIBHO PACHPEACTATh OOA3aHHOCTH W IUIAHUPOBATH JIEATENBHOCTH B
HECTAHJAPTHBIX CUTYallUsX, aJCKBAaTHO OLEHMBATH BKJIAJ Ka)XXIOTOW3 YYaCTHUKOB I'PYIIIBI B
pelIeHre paccMaTpruBaeMoi MpooIeMBbl.

Coaep:xaHue y4eOHOro nmpeamera

Pa3ges 1. OCHOBBI 371eKTPOIMHAMHUKH.

Tema 1.1. MaruutHoe mo.Jie.

MaruutHoe noze. BzaumonelictBue TokoB. BekTop v muHUM MarHuTHOW nHAyKuuu. Cuna
Awmmnepa. DnektpousMmeputenbHble npubopsl. IIpumenenue 3akona Awmmepa. [leiicTBue
MarHMTHOT'O NMOJIs Ha ABMXKYyIuiics 3apsia. Cuna Jlopennia. MarHuTHble CBOMCTBa BELIECTBA.

JHemoncmpayuu.

— KapTtuna nuHMH MHIYKIMA MarHUTHOTO TIOJIS TOJIOCOBOTO U IOJKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHUTOB.

— Kaptuna nuHMA MarHUTHOM WHAYKUMU OIS JUIMHHOIO IPSIMOTO
IIPOBOJHUKA ¥ 3aMKHYTOIO KOJIBLIEBOI'O ITPOBOJHUKA, KaTYIIKH C TOKOM.

- B3anmopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

- Cuna Amrnepa.

- [HetictBre cuiibl JIopeHIa Ha HOHBI IIEKTPOJIUTA.

- Habnronenue nBHKeHUS MMydKa 3JEKTPOHOB B MAarHUTHOM IIOJIE.

- [IpuHIMD AEWCTBUS BIIEKTPOM3MEPUTENIHHOTO MPHOOpa MarHUTOAIEKTPUUYECKON
CUCTEMBL.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomut, nPAKMUKYM.

- HccenenoBanue MarHUTHOTO MOJIS IIOCTOSIHHBIX MarHUTOB.

- HccnenoBanue CBOUCTB (peppOMarHeTHKOB.



— WccnenoBanue qeiicTBYSI TOCTOSHHOTO MarHUTa Ha paMKy € TOKOM.

- N3mepenue cunsl Amnepa.

— N3ydeHne 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

— Onpenenenre MarHUTHOW MHAYKIIMY HA OCHOBE U3MEPEHMSI CUIIbI AMIiepa.
Tema 1.2. DileKTpOMarHuTHasi HHAYKIHUS.

Maruutsbiii notok. Hanmpasnenue uuaykuuoHHoro Toka. IlpaBuno Jlopenuna. 3akon
aneKTpoMarHuTHOW MHAYKIMHU. DJIC MHAYKIMM B JIBHXKYIIUMXCS IPOBOAHMKAX.
CaMOuHIYKIIHS.

I/IHI[yKTI/IBHOCTL. 3Hepr1/151 MAar"guTHOIO I10JId TOKA. 3H€KTpOMaFHI/ITHO€ II0J1€C.

Jemoncmpayuu.

— HaGmtonenue siBieHUs YIEKTPOMATHUTHON UHIAYKIIWH.

- Uccnenosanue 3aBucumoct IIC UHIYKINUU OT CKOPOCTH U3MEHEHUS
MarHUuTHOT'O MOTOKA.

- IIpaBuiio Jlenna.

- [Tanenne MarauTa B alFlOMHHHEBOH (MEIHON) TPyOE.

- SIBiieHNE CaMOMHAYKIMH.

- Uccnenoanue 3aBucumoctu J{C cCaMOMHAYKIMU OT CKOPOCTU U3MEHEHHS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii s3xcnepumenm, nabopamopnuvie padomul, nPAKMUKYM.

- HccnenoBanue sSiBIeHUS 3JEKTPOMArHUTHON UHIYKIIUH.

- Ornpezenenre UHAYKIIMU BUXPEBOTO MAarHUTHOTO TOJISL.

- HccnenoBanue sBIICHUS CAMOMHIYKLIUU.

- COopka MoJIeNH AIIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3gen 2. Koseoanus v BOJIHEI.

Tema 2.1. MexaHu4eckue KoOJe0aHUSA ¥ BOJTHBI.

CBoOosHbIE U BBIHYXJIEHHBIC KoieOaHHA. YCIOBUS BO3HUKHOBEHHS CBOOOJHBIX
Koebanuii. MareMaTu4eckuii MasTHUK. [IlnHaMuKa Koye0aTeIbHOTO ABIKEHUs. | apMOHUYecKue
kosnebanus. Paza konebanuid. [IpeBpamieHue HHEPTUU MPH TAPMOHHUECKUX KOJIEOAHUSX.
Brinyxnennsie konebanus. Pe3onanc.

Tema 2.2. DiIeKTpOMarHuTHbIe KOJIeOaAHHUS.

CBOOOIHBIC W BBIHYKJIEHHBIC AJIEKTPOMArHUTHBIC KoseOaHus. KonebareapHBIH KOHTYD.
[IpeBpamienue 3HeprUn MpH SMEKTPOMATHUTHBIX KOJIEOAHUAX. AHATIOTUS MEXTy MEXaHUUYECKIUMHU
U DJIEKTPOMATrHUTHBIMU KOJIEOAHUSIMU. Y paBHEHHUE, OMUCHIBAIOIIECE MPOIIECCHl B KOJIEOATEThHOM
KoHType. [lepemenHbIil 3eKTpudecKkuil TOK. AKTUBHOE CONPOTHUBICHHE. [[eficTByIo1IMEe 3HaUEHUS
CUJIBI TOKA M HampsbkeHus. KonaeHncarop B 1ienu nepeMeHHoro Toka. Kartyiika nHIyKTUBHOCTH B
LENH TEPEMEHHOIO TOKa. PE30HAaHC B 2JIEKTpUYECKOM Lenu. ['eHepaTop Ha TpaH3UCTOpE.
ABTOKONICOAHMS.

Tema 2.3. IIpousBoacTso, Nepeaada v HCNOJIb30BaHHE YJIEKTPHYECKOH YJHEPIUH.

I'enepupoBaHne  DIEKTPUYECKOM  JHEPIUH. Tpancdopmarop. IIpoussoxacTso,
UCTIONBb30BaHUE M Tepelada dJIeKTpHYecKod dHepruu. D(P(PHEeKTHBHOE HCHOIH30BAHUE
AJIEKTPOIHEPIUHU.



Tema 2.4. MexaHu4YecKHeE BOJIHDI.

BonHoBeIE€ siBIeHUMS. PacnipocTpaHeHrne MexXaHMYeCKUX BOJH. [[nuHa, CKOpPOCTH BOJIHBI.
VYpaBHeHue rapMoHHYecKoW Oerymieii BosHbL. PacmpocTpaHeHune BOMH B YHPYTHUX cpenax.
3BYKOBBIE BOJIHBI.

Tema 2.5. DileKTpPOMarHuTHbIE BOJIHBI.

ITonsiTue 3JIEKTPOMAarHUTHON BOJIHBI. OKcIepUMEHTAIIbHOE
oOHapyXeHue
JJIEKTPOMATHUTHBIX BOJH. IDIOTHOCTE MOTOKA 3IEKTPOMArHUTHOrO HU3JIydeHUs. lIpuHIMIBI
pamguocBs3u.  Monynauus U AerektupoBaHus.  CBOHCTBA  3JIEKTPOMArHUTHBIX — BOJIH.
Pacnipoctpanenue paaroBoiH. Paguonokanus.

Jemoncmpayuu.

- 3anuch Koae0aTeIbHOTO JBIKCHHUSI.

— HaGmionenne He3aBUCHMOCTH Iepuoja MajbIX KojgeOaHMH Tpy3a Ha

HHUTH OT aMIUTUTYIBI.

— HccnenoBanue 3aryxaromux KoieOaHMA M 3aBUCHMOCTH Tepuoa CBOOOIHBIX
KoJIe0aHMii OT CONTPOTHUBIICHHUS.

- HUccnenoBanue koneGaHuii rpy3a Ha MAaCCUBHOM MPYXKHHE C IIETbI0 (POPMUPOBAHUS
npeACTaBIeHUH 00 UaealbHOW MOAETH NMPYKUHHOTO MasiTHUKA.

— 3aKOH COXpaHEHUs SHEPTUH MPU KOJIeOaHUAX Ipy3a Ha MPYKUHE.

- HccnenoBanne BBIHYX/IEHHBIX KOJICOAHHIA.

— Habmonenue pesoHanca.

— OcuusuiorpaMMsbl 3JIEKTPOMAarHUTHBIX KOJIEOaHuil.

- I'eneparop He3aTyXaloUIMX IEKTPOMArHUTHBIX KOJICOAHHI.

— Mogenb 31eKTpOMarHuTHOIO TeHepaTopa.

— BriHyX1eHHBIE CHHYCOMJAJIbHBIE KOJICOAHMS.

— Pesucrop, karymika HHIYKTUBHOCTH U KOHJCHCATOP B IIETH IIEPEMEHHOTO TOKA.

- Pe3onaHc mpu nocnenoBaTeIbHOM COEIUHEHUH PE3UCTOPA, KAaTyIIKH
UHIYKTUBHOCTH U KOH/IEHCATOPA.

- YCTpoHCTBO M IPUHIUT AeCTBUS TpaHc(opmaropa.

— Mopenb TUHUAHN 3IEKTPOIepeadH.

- OO6pa3oBaHue U pacIpOCTPAHEHHUE TONIEPEUHBIX U MPOAOJIBHBIX BOJH.

- KoneOmomeecst Te0 Kak HCTOUHUK 3BYKa.

— 3aBUCUMOCTD JJMHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

— Habnronenue oTpaxeHus 1 MpeIoMICHUS MEXaHUYECKHUX BOJTH.

— Habnronenne nnrepdepenunu u audpakiiuy MEXaHu4eCKUX BOJH.

— AKyCTHYECKHUI PE30HAHC.

— CBoiicTBa ynpTpa3Byka U €ro NIpUMEHEHHUE.

— Habnronenue CBsI3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOH U
4aCTOTON KoJeOaHUH.

— HccrnenoBanne CBOMCTB AIEKTPOMAarHUTHBIX BOJH: OTpa)K€HHE, IMPEIOMIICHHUE,
noJsipu3aIys, Judpakuus, uHTepdepeHus.

— OO6Hapy>xeHne HHPPAKPACHOTO U YIBTPa()UOIECTOBOTO U3ITYUCHUI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomut, nPAKMUKYM.

- W3mepenue neproaa cBOOOTHBIX KOIEOaHUN HUTSHOTO U IIPYXHHHOTO MasiTHUKOB.

— W3yueHne 3akOHOB JBM)KEHUS TEJa B XO/I€ KOJICOAHUH Ha YIIPYyTroM TOBECE.



- N3ydeHne nBUKEHUS HUTSHOTO MasiTHUKA.

- [IpeobpazoBanue SHEPTUN B MIPYKUHHOM MasITHUKE.

- HccnenoBanue yObIBaHUS aMILTUTYIbI 3aTyXarOIIUX KOJICOaHHIA.

- HccnenoBanne BBIHYX/IEHHBIX KOJICOAHHIA.

— Nzyuenne Tpancdopmaropa.

- HccnenoBanne  NEepeMEHHOIO  TOKa  4epe3  IOCIEAO0BaTEIILHO
COCIMHEHHBIE KOHICHCATOP, KaTyIIKy U PE3UCTOP.

- Habnronenue a1neKTpoMarHuTHOTO PEe30HAHCA.

- HccnenoBanue pabOTHl HCTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

- N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

- N3yueHue pacpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Pa3gea 3. OnTuka.

Tema 3.1. CBeTOBBIE BOJIHBI.

Ckopoctb cBeta. [Ipunuun I'roiireHca. 3akOH OTpakKeHMsI CBETa. 3aKOH IPEJIOMIICHHUS
cgeta. [lonHoe otpakenue. JIunza. [loctpoenne n3odpaxenui B aun3ze. @opMyiia TOHKON JIMH3HI.
VBenmuuenne smH3bL. Jucnepcusi csera. Judpakums cBeta. JudpaxkiuoHHas —pemeTka.
[Tonepeunocts cBeTOBBIX BOJIH. [lonsgpuzanus cBera. DIeKTpOMarHuTHasi TEOPHsI CBETA.

Tema 3.2. UznyyeHune U CEKTPbI.

Bunpel m3nydenus u ux UCTOYHMKHU. CHEKTpbl XMMHMUYECKHUX BELIECTB, CHEKTPAJIbHBIN
aHaynu3. IIpakTnueckoe npUMeHeHHe crieKTpanbHOro ananusa. CrnexrpanbHbli anmnapar. [lkama
AJIEKTPOMATHUTHBIX U3JTyYEHUN.

Jemoncmpayuu.

- 3aKOHBI OTPA’KEHUS CBETA.

- HccnenoBanue mpenoMiieHus CBeTa.

— Habnronenue nmoiHoro BHyTpEHHETO OTpaXkeHus. Mozenb CBETOBOIA.

— HccnenoBanre xola CBETOBBIX IYYKOB 4YEpE3 IUIOCKONAPAIIIEIBbHYIO
IUTACTUHY U IIPU3MY.

- HccnenoBanue CBOWCTB U300pakeHUH B JIMH3aX.

— Mogenu MUKpOCKoOna, TEIECKOIA.

— Habnronenue nnrepdepeHunu cera.

- Habnronenue 1BeTOB TOHKUX TUIEHOK.

— Habnronenue nudpakuuu cera.

- Wzyuenne nudpakinoHHON peIETKH.

— Habnronenne nuppakiimoOHHOTO CHEKTpa.

— Habnronenue nucnepcun caera.

— Habnronenue nonsipusanuu cBera.

— [Ipumenenne NoasIpoua0B AJIs U3YUEHHS] MEXAaHUYECKUX HANPSIKEHU.

Yuenuueckuit sxcnepumenm, nabopamopnbvie padomut, nPAKMUKYM.

— W3mepenue nokasaresnst MpeoMJICHUS CTEKJIa.

— HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHMSI OT BeUIeCTBa (Ha MpuMepe
JKUJIKUX JIMH3).

- N3mepenune HoKyCcHOTO pacCTOSTHHUS PACCEHBAIOIINX JIMH3.

— [Tonmyuyenne n300pakeHUs B CUCTEME M3 IJIOCKOTO 3epKaja U JIUH3HI.



— [onyuyenue n300paxxeHUsI B CUCTEME U3 JIBYX JIMH3.

— KoHcTpyHnpoBaHue TenecKOnuYecKUX CUCTEM.

— Habmronenue nudpakuun, vHTEpHEPEHLIUH U MONISIPU3AIUY CBETA.

— W3yuenne noisipu3aiy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH TUAJIEKTPUKA.
— Wzyuenne unTepepeHIINH JIA3ePHOTO N3TYUYCHHS Ha ABYX IIEISX.

— Habmronenue nucniepcuu.

— Habnronenue u uccnenoBanre U pakiinOHHOTO CIEKTPA.

- H3MepeHne 1IMHbI CBETOBOW BOJIHBI.

- [ony4enue ciekTpa U3ITyYeHUs] CBETOANOA TIPU TIOMOILH TU(PPAKITHOHHOM
PELIETKHU.

Pa3nea 4. KanroBas puszunka

Tema 4.1. CBeTOBBIC KBAHTHI.
®otordpdext. Poronsl. [Ipumenenus Gotorddexra. Jlapnenne cBeta. XMMHUECKOE ACHCTBHUE
CBeTa.

Tema 4.2. ATomHasi pu3uKa.

Crpoenne atoma. OnbiTel Pesepdopna. Ksanrossie moctynatsl bopa. Monenun
aTOMOB.

Cocras u cBoiicTBa aTOMa M aTOMHBIX siziep. KBaHTOBasg Mmexanuka. Jlazepsl.

Tema 4.3. @Pusznka aTOMHOI0 s1ApA.

Metoabl  HaOdIOAEHUS W PETHCTpPAllMM  BJIEMEHTAapHbIX  vacTull.  OTKpeITHE
paanoakTuBHOCTU. Alb(a-, 6eTa- U ramMmma-usinydeHus. PajnoakTHBHbIE NpeBpalleHus. 3aKOoH
paauoakTuBHOro pacnazga. Ilepuon momypacnaga. M3oromnsl. OTkpbiTHE HelTpoHa. CTpoeHHe
aTOMHOTO si1ipa. SlnepHble cunbl. DHEprus cBsa3u. Jledekt mace. SnepHsie peakiun. Jlenenue saep
ypana. Llennele peakuuu. fnepHsiii peakrop. TepmosiaepHble peakuuu. SnepHas sHepreTuka.
buonornueckoe neicTBUE paJUOAKTUBHBIX U3JTyYEHUN.

Tema 4.4. JneMeHTapHbBIE YACTHIIBI.

Tpu Tana B pa3BUTUN PU3UKHU FJIEMEHTAPHBIX YacTUll. OTKPBITHE TIO3UTPOHA.
AHTHUYACTHIIEL.

JHemoncmpayuu.

— ®oT1o3(dexT Ha ycTaHOBKE C IMHKOBOM IIACTUHOM.

— HccnenoBanue 3akoHOB BHEIIHETo (oto3ddexra.

— HccnenoBanne 3aBUCHMOCTH COMTPOTHBICHHSI OITYIPOBOAHUKOB OT OCBELIEHHOCTH.
— Ceeroauon.

— Conneynas Garapest.

Yuenuueckuii 5xcnepumenm, nabopamopnusie pabomut, nPAKMUKYM.

— Uccnenosanue poropesucropa.

— N3mepenue nocrosinHoi [1nanka Ha ocHOBe rccnenoBanus PotorddexTa.
— HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA Yepe3 CBETOIUO/ OT HATPSHKECHHS.
— HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTtorpadusim).

— HccnenoBanue paanoakTUBHOTO (POHA C MCTIONB30BAaHUEM JO3UMETPA.

— Wzyuenue noronieHns 0eTa-4acTul] aTlOMUHUEM.

Pa3zgen S. AcrpoHomusi.



Tema 5.1. CostHeuHAsI CHCTEMA.

Bunumeie nBmkeHus HeOecHbIX Ten. 3akoHbl Keruepa. 3amava apyx ten. Cucrema 3emist
— Jlyna. ®u3nueckas npupoja iaHer 1 MajabiX COIHEYHOW CUCTEMBI.

Tema 5.2. CoJiHLIIE U 3Be31bI.
OcHOBHBIE XapaKTepUCTHKU 3Be3l. BHyTpeHHee crpoeHue ConHIa M 3Be3] IVIABHOU
MOCIIe0BATEIHHOCTH. Peakiuu Ha 3Be3aX. DBOTIOUS 3BE3/1: POKACHHE, KU3Hb U CMEPTh 3BE3/I.

Tema 5.3. Ctpoenue Bcenennoii.
Muneunslii ITyTs. 'anaktuku. Ctpoenue u 3pomtonus BeeneHHoil.

Yuenuueckue naoniooenuas.

- HabGnronenus 3BE3nHOrO HeOa HEBOOPYXKEHHBIM IVIa30M C HCHOJIb30BAaHUEM
KOMIBIOTEPHBIX ~ MPWIOKEHUNA UIS  ONpPEACNCHHUS TOJIOKEHHS HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be3a1si CEBEPHOIo MOMyLIapus U sIPKUE 3BE3/BI.

- Habnronenus B reneckon JlyHsl, MIaHeT, TYMAaHHOCTEH U 3BE3HBIX CKOTUICHHH.

Pa3nes 6. Di1eMeHTHI TEOPHH OTHOCHTEIbHOCTH.

3aKOHBI QJICKTPOAUMHAMHUKU U TNPUHIOUIIBI OTHOCUTCIIBHOCTH. HOCTYHaTI:I TCOpHUU
OTHOCHUTEIHLHOCTUA. OTHOCHUTEIBHOCTD OIHOBPCMCHHOCTH. OcHoBHBIC CJICACTBUA U3 MOCTYJIATOB
TCOPHUU OTHOCUTCIILHOCTH. DJ1eMEHTHI peHHTHBHCTCKOﬁ JUHaAMUKH.

Yuenuueckuii 5xcnepumenm, nabopamopnusie pabomul, nPAKMUKYM.
— Omnpenenenre UMITyJabca U SHEPTUU PEISTUBUCTCKUX YacTull (1Mo QoTorpadusim
TPEKOB 3apsKEHHBIX YACTULl B MATHUTHOM TI0JI€).

TemaTnueckoe IVIAHUPOBAHME YU4eOHOT0 MpeaMeTa

Pa3nen / rema KoaunuecTBo ak.
4.
11 xaace
Pasnen 1. OCHOBBI 3JIEKTPOANHAMHMKH 12

Tema 1.1. MarautHoe mose

Tema 1.2. DneKTpoMarHUTHas MHIYKIHS 6

Pa3znea 2. Kosie0anus 1 BOJIHBI 18

Tema 2.1. Mexannueckue KojicOaHUs U BOJHBI

Tema 2.2. DneKTpoMarHUTHBIE KOJIEOAHUS

SHEPruu
Tema 2.4. Mexaunueckie BOJIHBI

Tema 2.5. D1eKTpOMarHUTHBIE BOJIHBI

6
6
Tema 2.3. IIpou3BoaCTBO, epeada U UCIIOJIb30BAaHUE HIEKTPHUUECKOU 2
2
2
2

KonTtpoJubnas padora no pazgeaam 1 -2

Pa3gea 3. OnTuka 10

Tema 3.1. CBeTOBBIE BOJIHBI 6




Tema 3.2. M3nyueHue u ciekTpsl

Pasnen 4. KBanToBas ¢usuka 10
Tema 4.1. CBeTOBBIE KBAaHTEI
Tema 4.2. AromHas pusuka 2

Tema 4.3. ®usnka aTOMHOTO A1pa




Tema 4.4. DnnemeHTapHbIC YACTHUIIBI

KonTtpoJubnas padora no pazagenam 3 — 4

Pasnen 5. AcrpoHomust

Tema 5.1. Conaeynas cucremMa

Tema 5.2. CotHIle U 3BE35I

Tema 5.3. Ctpoenue Beenennoit

Pa3nen 6. DiieMeHTHI TEOPHHM OTHOCHTEIbHOCTH

Hrorosast koHTpoIbHAsSI padoTa
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