MUWHOBPHAYKU POCCUVCKOX OE/IEPALINU
®eepanbHOe roCyJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE yUPEKIECHUE BBICIIETO
obpazopanus « HoBocHOHPCKII HAFIOHAIBHBIN HCCIIEA0BATENLCKUHA TOCY IapCTBEHHBIM
yausepcurer» (HoBocnGupcekuii rocyaperBeHHslil yausepeutet, HI'Y)
CrpykrypHoe noapasaeaenne Hopocuoupckoro rocyiapcTBeHHOro yHUBEpCUTeTa —
Crenuaju3supoBaHHbIN y9e0H0-Hayunblii neHTp Yansepcurera (CYHII HI'Y)

COI'JTACOBAHO YTBEPXJIEHO YTBEPXJIAIO
3amecturens qupekropa o YP | Ha 3acenanun yueHoro Jupexrop CYHIT HI'Y
s CYHI[HI'Y
~~ (Ilerposckas O.B. ) ITpotoxon Ne 54 (G 4 (_Hekpacosa JI.A.)
28 aBrycra 2025 r. 28 asrycra 2025 T. | 28 asrycra 2025 1
PABOYASI IPOTPAMMA

yueonoro npeamera «Puzuxay (Yriay0aéHHbIH ypOBEHb)
qutst obyvaronmxcs 11 kiaacco cpemnero odmero 00pa3oBaHus
(bu3uKO-MaTeMaTHYECKHIH TPOQUITE, OTHOTOJHYHBIH ITOTOK)

Ha Bpems geiicteust OOIT

1.0. 3aBejyromero Kadenpoit Gpusuxn
nouent, bepmorun A.B.

Beyy”

HoBocudupck
2025




INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha YpOBHE CpeAHEro 00Iero oopazoBanus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTelIbHON MPOTrPaMMBL,
npeacraBieHHbix B ®I'OC COO, a Ttakke ¢ yuérom (denepanbHOW pabodeid MmporpaMmbl
Bocnutanus 1 Konuenuuu npenonaBanus yueOHoro npenmera «Pusuka» B 00pa3oBaTeIbHBIX
opraam3anusax Poccuiickoii  ®@enepanuu, peamu3yIONMX OCHOBHBIE 00pa3oBaTEIIbHBIC
IIPOrPaMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE PEIMETHOE COJEpXKAHUE,
YCTaHaBJIMBAET PEKOMEH]IyEMYI0 IOCJIEOBAaTEIbHOCTh U3YyUEHHUs] TEM U pa3lesioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT0 Ipolecca,
BO3PACTHBIX 0cOOeHHOCTEeH o0yyaromuxcs. [Iporpamma no gpusuke qaét npeacTaBieHUe O MesX,
coJiepKaHuu, o01Iel cTparernu o0y4eHus, BOCIUTaHUS U pPa3BUTUS 00ydaroIIMUXCsl CpeACTBaMU
yuebHoro npenmera «dusuka» Ha yriryOJEHHOM ypOBHE.

N3yuenne kypca QHU3UKK YyIIIyOJNEHHOTO YPOBHS IO3BOJIIET pPEANIM30BaTh 3a/auyd
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM KaXAbIM OOYyYaroUMCs, KOTOpbIe
HEOOXOIUMBl JJIi NPOJOJDKEHUs 00pa3oBaHMs B  OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30oBaHUs MO PA3IUYHBIM (PU3MKO-TEXHUUECKUM U MH)XEHEPHBIM CIELUAIbHOCTSIM.

B mporpamme no ¢usuke ompenensroTcsl IUIaHUPYEMBbIE pe3ysbTaThl OCBOCHHS Kypca
(bu3uKU Ha YPOBHE CPEHETO 001Ero 00pa3oBaHus: INYHOCTHbIE, METallpeIMETHbIE, IPEAMETHbIE
(Ha yriy6néHHoM ypoBHe). HayduHO-MeTo1070rHuecKoi OCHOBOM 11l pa3paboTKu TpeOoBaHUMN K
JUYHOCTHBIM, METANPEJIMETHBIM U IIPEIMETHBIM pe3yJibTaTaM O0yYarolMXCs, OCBOMBIIMX
nporpaMMmy 1o (GHU3UKE Ha YpOBHE CPEAHEro oOIiero oOpa3oBaHMs Ha YriyOJIEHHOM ypOBHE,
ABJIIETCS CUCTEMHO-1€ATEIbHOCTHBIN MTOAXO.

[Tporpamma 1o ¢u3nKe BKIOYAET:

IUTAHUPYEMBIE PE3YIIbTaThl OCBOCHHS Kypca (PU3HKH Ha YTIyOJIEHHOM YPOBHE, B TOM UHCIIE
IIpeAMETHBIE pe3ynbTaThl B 11 Kiacce;

cozepkaHue yueOHoro npeamera «Pusukay B 11 kiacce.

[TporpamMa mo Qu3uKe HMEeT HPUMEPHBIM XapakTep M MOXeT ObIThb HCIOJb30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPUYECKYIO WHUIMATHBY YyuYWTelNed U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaJU3alUd PA3IMYHBIX METOJWYECKUX TOAXOAO0B K
IpenoiaBaHuio (PU3UKH Ha YTIyOJIEHHOM YPOBHE IIPH YCIOBUU COXPAHEHUS 00s13aTeIbHON YacTH
coJiep’KaHus Kypca.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX NMPUPObI, BEICTyas B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUN 00 OKpY’KalOIIeM MHDE.
[IkonbHBIA Kypc (HU3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, N3y4aeMbIX
XumHen, ouonoruel, usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM OMpeAesHsio XapakTep M OypHOE pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4Jarolerocs, B popMUpoBaHuE YMEHUI
IPUMEHSATh HAYYHBIH METOJ IO3HAHUS NPH BBHIIOJTHEHUU UMHU YUEOHBIX MCCIIEOBAHUI.

B ocHOBY Kypca (U3UKH Ha ypOBHE CPEIHEro OOIIero oOpa3oBaHMs MOJIOKEH PSAA UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUY C HEMl KypC SIBJISIETCS TIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zieNioB (PM3MKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUYU C HEW MaTepuai Kypca pu3nku 00beAMHEH BOKPYT
busnueckux Tteopuil. Benymum B Kypce sBisieTcss (GOpMUPOBaHUE IMPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHuE r'yMaHUTapHOTO
noTeHnuana Gu3n4eckoi HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKHU C pa3BUTHEM OOLIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoesn npuxnaonou nanpasnennocmu. Kypc pusuku yriryOIEHHOTO ypOBHS Mperoaaraet
3HAKOMCTBO C HIMPOKUM KPYIrOM TEXHUYECKMX U TEXHOJIOIMYECKHUX IPUIIOKEHUN H3YyUEHHBIX
Teopuid U 3akoHOB. llpu 3TOM paccmaTpuBarOTCs Ha YpOBHE OOIIMX MPEACTaBICHUN H
COBpEMEHHbIE TEXHUUECKHE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyeTcs IMOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHUs,
NOCBAUIEHHBIX JKOJIOTMYECKHM Tpo0IeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CY>KIeHUS MpoOIeM palliOHAIFHOTO MPUPOAOIIOIB30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBocenne copepxkanus nporpammsl 1mo ¢usuke B CYH HI'Y mocrpoeHo Ha mpuHIUIax
CUCTEMHO-/IEATEIbHOCTHOTO [10/1X0/1a. B CBsA3M € TeM, 4TO B GU3HKE peanu3alus 3TUX IPUHIIUIIOB
OasupyeTcss Ha HCIONb30BAHUM HKCIEPUMEHTa, KaK IIOCTOSHHO JeicTByromero Qaxkropa
y4eOHOro Ipoliecca, mpoiecc 00yueHus pa3OUT Ha TPU BUJA IEATEIBHOCTH IKOIbHUKA. [1epBbiit
— OCBOCHHE Ha JIEKIIMOHHBIX 3aHATHUSIX B IOTOYHBIX ayAUTOPUSIX TEOPHIA, ONKUCHIBAIOIIMX SIBJICHUS
B BUJIE 3aKOHOMEPHOCTEH, C MPEJCTaBICHUEM SBJIEHUN B (hopMe JEMOHCTpaMU (PPOHTAIBHBIX
MO/JIEJIbHBIX OIBITOB, SIBHO MOKA3bIBAIOIIUX SIBJICHUE, B TOM YHCIIE C UCIOIb30BAaHUEM IIU(PPOBBIX
TEeXHOJOruil. BTOpoe — pa3BuTHE HABBIKOB pEIIEHUS MOJEIBHBIX 3aJa4, B TOM 4YHUCIE C
MEXIPEAMETHBIM COAEPKAHUEM, KaK 10 YCIOBHIO, TaK U pealu3alliy PEeLeHUs, HA CEMUHApCKUX
3aHATHUSIX B MaJIbIX Fpynnax. TpeTbe — 3aKperyieHre YCBOEHHOr0 MaTepuara B AesiTebHON (hopme
IpY BBIIOJHEHUHU KaK (PPOHTAIBHOTO, TAK M CAMOCTOSTENILHOTO YYEHHUYECKOI'O SKCIIEPUMEHTa B
NOTOYHOM ayAWTOPHUH, NPEAHAZHAYEHHOW IS NPOBEICHMS JEMOHCTPALMOHHBIX OIBITOB BO
BHEYpPOUHOH AesTenbHOCTU. B yacTHOCTH, yriyOieHHOe U3ydeHue MpeiMeTa mpeanoaraer, yTo
YUYEHHYECKUH OHKCIEPUMEHT MOXeT ObIThb pa3jieieH Ha mnoxsagadd. Ilepsas — 310
CaMOCTOSITEJIBHOE TIOBTOPEHUE JEMOHCTPALlMOHHBIX ONBITOB JJsi YACHEHMs] TNPUHIUIIOB U
METO/I0B IOCTPOCHUS SKCIIEPUMEHTA Il HauboJiee HarJIsJHON AEMOHCTpaLuu sBjIeHus. Bropoe
- IOCTPOEHMSI 3AKOHOMEPHOCTEHN U OIpe/ieTIeHHs OIMO0K n3MepeHuil. B pe3ynbTare HIKOJIBHUKH
o0y4aroTcs AKCIEepPUMEHTaJIbHBIM CHOco0aM aHalu3a, YMEHHI0 paldoTarth C mHpubopamu u
COBPEMEHHBIM O00OpYyJIOBaHHEM, a TaKKe HaBblkaM paboTel B rpymnne. Ilpu 3tom paboTbl
NPaKTUKyMa HHTETPUPOBAHBI B CUCTEMY JIAOOPATOPHBIX paboT, KOTOPbIE MPOBOAATCS B Ipoliecce
U3YYEHHUsI pa3iesioB U TeM, MPOXOAUMBIX B JaHHBIH MOMEHT Ha CEMHHAPCKUX U JIEKIIMOHHBIX
3aHATHUSAX.

B nmporpamme cricrema y4eHHUECKOT0 SKCIIEPUMEHTA, JIAOOPAaTOPHBIX padOT U MPaKTHKyMa
MpeICTaBICHA €IUHBIM MIepeYHeM. BBIOOp TEMATHKU JUISI 3TUX BUIOB YYCHHUECKUX TPAKTHUECKUX
paboT OCyIIECTBISAETCS MPENoaBaTesIeM UCXO0/Is U3 OCOOCHHOCTEH MOYPOYHOTO MIIAHUPOBAHUS,
CTENEeHH TEKYIIEro OCBOCHHS MaTepHralla IKOJbHUKAMH, a TAK)XKe OCHAIllEHUs JaOOpaHTCKOM st
MOJATOTOBKM TEPEJIBUKHBIX JIEMOHCTPAI[MOHHBIX JIaOOpaTOPHBIX YCTaHOBOK. IIpu 3TOoM
oOecrieynBaeTcsi OBJIAZICHHME W pa3BUTHE HABBIKOB OOYYAIOIIMMUCS NPOBOIUTH MpSMbIE U



KOCBEHHBIE H3MEPEHHUsl BEJIWYMH, HCCIEAOBaHUS (PU3MUECKUX 3aBUCUMOCTEH, a Takke
IIOCTaHOBKH OIBITOB 10 IPOBEPKE MPEJIOKEHHBIX THIIOTES.

Ha cemunapckux 3aHsATHSX OOJBIIOE BHUMAHUE YJIENSIETCA PELICHHUI0 PAacUYETHBIX U
KaueCTBEHHBIX 3a1ad. [Ipu 3TOM mis pacy€THBIX 3a1ad NPUOPUTETOM SIBIIIOTCA 3aa4M C SIBHO
3aJJaHHOM M HESABHO 3a/laHHON (PM3NYECKON MOJENbIO, MO3BOJISIIOIUE MPUMEHATh HW3yYEHHbIE
3aKOHBl U 3aKOHOMEPHOCTH, KaK M3 OJHOrO pasjiena Kypca, TaKk MU MHTETpUpys IPUMEHEHUE
3HAHWWA U3 PAa3HBIX Pa3lelioB (U3UKH, a TAKKE MEKIPEIMETHBIX 3HaHWU. {151 KaueCTBEHHBIX
3ajjay MPUOPUTETOM SIBISIFOTCS 3a/1aHUS HAa OObSICHEHHE/TIPEe/ICKa3aHue IPOTEKaHus (PrU3nUecKux
SBJICHUH M NPOLIECCOB B OKPY’KAIOLIEH >KMU3HHU, TpeOyrolre BbIOOpa (GU3NYECKON Mojenu i
CUTYallUU IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
obecrieueHUI0 y4eOHOro mporecca Kypc GU3UKHA Uil OJHOTOAMYHBIX moTokoB B CYHI] HI'Y
yri1yOJE€HHOTO YPOBHSL Ha YPOBHE CpPEIHEro oOLIero oOpa3oBaHUs U3ydaeTcs B YCIOBUAX JABYX
TUNIOB KaOuHeToB. IlepBbiii — OoJiblIas MOTOYHAS AyTUTOPHS, Ul MPOBEIACHUS JICKIIMOHHBIX
3aHATUH U TI0Ka3a JEMOHCTPALIMOHHBIX OIBITOB, B TOM YHCJIE C BO3MOXHOCTBIO X BBIIIOJIHEHUS
COBMECTHO ¢ oOydaroummuca. Ilpu 3TomM nabopaTOpHbIE IE€MOHCTPALMOHHBIE YCTaHOBKU
(bopMHpYIOTCS B OTACIBHBIX J1a00PaHTCKUX KaOWHETax, coJepkKalux HeooxoaumMoe puzndeckoe
o0opyzaoBaHue U npudopsl. Bropoil — Maiible ayAUTOpUM JUIsl CEMUHAPCKUX 3aHSATUH.

JlemoHCcTpanoHHoe o00opynoBaHue C(HOPMHUPOBAHO B COOTBETCTBHHM C MPHHIUIIOM
MUHMMAaJIbHON JOCTAaTOUYHOCTH M 00ECHeYuBaeT IMOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMMme Io
(Gu3uKe KIIOYEBBIX JEMOHCTPALUH ISl MUCCIENOBAHUS HM3y4yaeMbIX SIBICHMH M IIPOLIECCOB,
AMIOUPUYECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX HMpUMEHEHUH. KoMIuiekTs
7a00paTOpHOTO 000pPYNOBaHHS TOCTPOCHBI HAa KOMILJIEKCHOM HCIOJB30BAHUU AHAIOTOBBIX U
UGPOBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX H3MEpPHUTENbHBIX CUCTEM B BUJE HUPPOBBIX
1ab0paTOpHUid.

OCHOBHBIMU TIETISIMU U3YYEHUS PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

(dbopMHUpOBaHKE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3YyUEHUIO PUPOIBbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE TMPEACTaBIEHUH O HAydHOM METO/A€ TMO3HaHUs U (OpMHUpPOBaHME
HCCJIEIOBATEILCKOIO OTHOIIECHHUS K OKPY KAIOLIUM SIBICHUSM;

(dbopMUpOBaHNE HAyYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa M3y4EHUs OCHOB CTPOEHUS
MaTepuy U GyHIaMEHTAJIBHBIX 3aKOHOB (PU3MKH;

¢dopmMHpoBaHHEe YMEHHI OOBSCHATH SIBIEHUS C UCIOJb30BaHUEM (DU3NYECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeJbCTB;

(dbopMupOBaHUE NPEACTABICHUHN O PO PU3UKU AJIS1 pa3BUTHSI APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;

pa3sBUTHE TMPEJACTaBIEHUI O BO3MOXHBIX c¢epax Oyaymell mnpodeccuoHaTbHON
NEeSITEIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKAa K JalbHeilieMy OOy4YeHHI0 B 3TOM
HaIpaBJICHUH.

JocTiwkeHnne 3TUX Lenell oOecreyrBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero oopa3oBaHusi:

NpUOOpeTeHNe CUCTEMBbl 3HaHUM 00 00mUX (U3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUsIX, BKIIIOYAsk MEXaHUKY, MOJIEKYJISIPHYIO GU3UKY, dJEKTPOAMHAMUKY, KBAaHTOBYIO (PU3HUKY U
AIIEMEHTHI aCTPOPHU3UKU;

(dbopMHpOBaHHE YMEHUH NPUMEHATh TEOPETHUECKUE 3HAHUS JIs1 O0BSICHEHUS (PU3NUECKUX
SBJIEHUH B IPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIIEHU B IOBCETHEBHOM JKU3HU;



OCBOEHHUE CIIOCOOOB PEIIeHUs Pa3IMYHbIX 33]a4 C SBHO 33JaHHOIN (U3MUECKON MOJEIbIO,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOATEIBHOE CO3JaHue (U3NYECKOW MOJACNTH, aJeKBATHOU
YCIJIOBUSIM 33J]a4i, B TOM YHCJIE 33]1a4 HHKEHEPHOT'O XapaKTepa;

NOHMMAaHUE (PU3NYECKHX OCHOB M MPHUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOWMCTB H
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELLY;

OBJIQICHUE METOJAaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUS W MPOBEACHUS (U3NUYECKUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpeTalud HHPOPMALUHU, ONPEAEICHUsI JIOCTOBEPHOCTH
MIOJIyYEHHOT' O pe3yJIbTaTa;

CO3JJaHUE YCJIOBHH JUIsl PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIIEI0BATEIbCKONW, TBOPYECKOMN
JESITEIIbHOCTH;

pa3BUTHE HHTEpeca K cepam npodecCHOoHANbHOMN NesITeTbHOCTH, CBA3aHHON C (PU3HKOH.

B cootBerctBuu ¢ TpedboBanusamMu ®I'OC COO yrinyO6iaEHHBIN yPOBEHb U3yUEHUS yUeOHOTO
npenmera «Du3nKay Ha ypOBHE cpelHero ooumiero oopazoBaHus BbIOMpaeTcss 00ydaroluMucs,
IUTAHUPYIOIIMMHU  TIPOJIOJDKEHHE OOpa3oBaHMsl 10 CIEHUANIBHOCTAM (DU3UKO-TEXHUYECKOTO
npodus.

Ha uzyuenue ¢usuku (yriyOnéHHBIN ypOBEHb) HA YPOBHE CPEAHETO 00IIEero 00pa3oBaHuUs
U1 (PU3UKO-MaTeMaTHUeCKoro MmpoduiIsi OAHOroAuYHbIX OTOKOB B 11 kimacce B CYHIL HI'Y
orBoautcs 204 vaca (6 yacoB B HEICIIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padbOT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JelaeT BBHIOOp MpoBelAeHHsS 1a00paTOpHBIX padoT u
OTIBITOB C YUYETOM UHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYatOIIUXCS.



COAEPXAHUE OBYUYEHUSA

Jns ¢u3nKko-MareMaTnyeckoro npoQuiis OJHOTOAMYHOIO MOTOKAa B paMKax yriayOJEHHOTO
uzyudenus ¢pusuku B coorBercTBre @PI'OC COO B HEKOTOPHIX pazzenax MporpaMMbl TPOBOJIUTCS
YacTUYHOE IOBTOPEHHE MaTepuana, uzydyeHHoro B 10 kmacce. IloBropeHue mpoBoauTcs Ha
yriyOJIeHHOM YypOBHE C BKJIIOYEHHEM JOINOJIHUTENIBHOTO MaTepHala, OTCYTCTBYIOLIETO B
porpaMmme 0a30BOro ypoBHSI.

Mexanuka. Mosekyasipuasi pusuka.
1 cemectp

Hayunblii MeTO O3HAHUS NPUPOABI (MOBTOPeHHe MporpamMmal 10 kJ1.)

®usznka kak Hayka. HayuHple METOIBI O3HAHUS OKPY KAIOILIEIO0 MUPA M UX OTIMYUA OT IPYIHX
MeTo10B mo3HaHus. OCHOBHbIE (DU3MYECKHE TOHSATH: W3MEHEHHe, HaONIOJCHHE, THIIOTE3a,
Mojenb. M3mepenue Qu3MUECKUX BEIUYUH. AHQJIOrOBBIX M LU(QPOBBIX H3MEPEHUS.
ITorpemnocTn u3MepeHuid. Poib 3KCIIEpUMEHTa M TEOpPHM B IIPOLIECCE IMO3HAHUS IPUPOIBL.
Hayunble runore3sl. Poibp mMarematuku B (usuke. dusnyeckne 3aKkoHbl. OU3NUECKUE TEOPHH.
MonenupoBanue (U3NYECKUX SBICHUH W TMPOLECCOB. |'paHUIBI MPUMEHUMOCTH (U3UIECKUX
3akoHOB U Teopu. [IpuHuun coorBeTcTBUsL. OCHOBHBIE 3JIEMEHTHI (PU3UYECKON KapTUHBI MHpA.

KunemaTuka (mosropenue nporpammsl 10 ki1.)

1. Mexanuueckoe nBmwxeHue. [loctymarenbHoe M BpalaTenbHoe ABMKeHHe Ten. Cucrema
orcueta. Cucrtemsl koopauHatr. Pannyc-sextop. MartepuanbHas Touka. Tpaekropus. I1yTs.
[Tepememenue. CpenHss 1 MTHOBEHHAst CKOpOCTh. [Ipsimast 1 oOpaTHas 3a1a4a MEXaHUKH.

2. YckopeHue MaTepHaibHON ToOUKU. CBsI3b KOOPAMHATHI, CKOPOCTH, YCKOPEHHS Yepe3 TpaduKu
GyHKUM: rpadUUecKuii CMbICI IUIOINAAM 1MOoA rpadukoM (GYHKIMU U HAKJIOHA KacaTelbHOM
K rpaduky pyaxmun. [psmonnHeiiHoe paBHOMEPHOE M paBHOYCKOPEHHOE JBIKEHHE.

3. Kpusonuneiinoe apwxkenue. HopManbHas M TaHreHIMaldbHas COCTAaBIIAIOIINE YCKOPEHHUS.
JIBi>keHue B MoJie TSKECTH. J[BIKEHHE TI0 OKPYKHOCTU. YTIIOBasi CKOPOCTh. CBSI3b YIIIOBOM
CKOpOCTM C JIMHEWHOM, nepuoaoM U dacToTod oOpamieHus. lLleHTpocTpemuTenbHOe
ycKkopeHue. Paanyc KpuBU3HBI TPAEKTOPHH.

4.  OTHOCUTENBHOCTh MEXaHMUYEeCKOro ABMKeHUs. [lepBbiil 3akoH HblOTOHA M MHEpLUaNbHbIE
cucteMbl orcueta. [IpeobpazoBanue [Mamumnes. [IpuHIUIT OTHOCHTETHFHOCTH B MEXaHHKE.
Kunemarndeckue cBsi3u. MeTosn MasbIX IEPEMEILIEHU.

5. TexHuueckue ycCTpoilcTBAa M TPOLIECCHI: CIHMJIOMETP; MABM)KEHHE CHApsJIOB; ILEIHbIE,
HIecTepeHyYaThle U peMEHHBIE NIepeiaun; CKOPOCTHbIE JTU(THI U T.1I.

Junnamuka. 3akonsl HeloTona (mosropenue nporpammsl 10 ki1.)

6. BsammopeiicTBue Ten. Cuiia Kak XapaKTepuCcTHKa B3auMoaercTBus. [IpuHiun cynepno3umnun
JEUCTBUS CUIIL.

7. Macca kak Mepa uHepuuu. [lepBriii 3akoH HploTOHa, MHEpIUANbHBIE CUCTEMBl OTCUETA.
Bropoii u Tpernii 3akonsl HerotoHa. [IpuHIun otHocuTensHOoCTH [ anumes.

8. ®dyHgaMmeHTalbHBIE  CHJIBI.  3aKOH  BCEMHPHOTO  TATOTEHHS,  OSKBHBAJCHTHOCTH
IpaBUTALlMOHHOW M HMHEpPTHOW Maccel. Cuna TskxecTH. Bec Tena m HeBecoMmocTh. CHIIbI
ynpyroctu. Cuiia peakiy Omophbl, CHUJIa HAaTSOKEHUs HUTH. JlnarpaMMa HaTsDKeHUS, MOAYJIb
IOHra, 3akoH I'yka, npy>kunel. Cuisl cyxoro TpeHus. JlaBnenue.

9. MWmmnynsc. Bropoii 3akon HetoToHa B mmmysibcHOM Buie. Mmmynbe cuinbl. Bropoit 3akoH
Herorona niist cucreMbl MaTEpUANIBHBIX TOYEK. LIEHTp Macc CUCTEMBI.

10. 3akoH coxpaHeHHs UMITyJbca. PeakTuBHOE nBIkeHNe. PeaktuBHas cuima. COmpoTHBIICHHE B
JKUJKOCTSAX U ra3ax.

11. HeuHepuuaibHble CUCTEMBI OTCUETA.



Pabota, kmHeTHYeCKasi JHEPT U, 3AKOHBI COXpPaHeHHs (MOBTOpPeHHe nporpamMmmsbl 10 KJ1.)

12.

13.

14.

15.

16.

17.

18.

PaGota um MomHocTh. PaboTa kak ckajlsipHOE NPOU3BEACHUE CUIIBI U IE€pPEMEIICHUs.
I'paduueckuii crmocod HaxoxaeHus paboTel. Kunernueckass »sHeprus. bamanc s
KHHETUYECKOU YHEPTUHU.

KoHncepBaruBHable cuibl. lloreHnmanbHas sHeprus. banaHc g MONMHOW MEXaHUYECKON
JHEPruu. 3aKOH COXPAHEHHUs IOJHOW MEXaHWYECKOW 3HEpPIruu. banaHc 3Hepruu A LeHTpa
Macc.

OHeprus B pa3IuyHbIX cucTeMax orcyera. OcoO0eHHOCTH paboThI CUJI TPEHUS.

LlenTpanbHbie U HELEHTPAJILHBIC yaphl. YIIPYTUe U HEYIIPYTHE CTOJIKHOBEHUS. AOCOIIOTHO
HEYNPYTUi yJap U IO0JHasi KWHETUYECKAsi SJHEPTUsl CUCTEMbI MaTEpUAJIbHBIX TOUEK.
BuyTpeHHsist 3HEprusi: HeYIpyrue yaapsl 4 «B3pbiBbl». Ilepenaya u mpeoOpa3oBanue sHEPTUit
B CHUCTEME Tej. YCIOBHMS Ha MaKCHUMaJbHYIO JIe(OopMalMi0 HPY>KUHBI, MAaKCUMAJIbHYIO
CKOPOCTb TEIL.

3aKOH  BCEMHUPHOIO  TATOTEHHMA W  NOTCHLUUAIbHAs  DJHEPrUs  I'PABUTALIMOHHOIO
B3auMozeiicTBusl. MomeHT umiynbca. CoXxpaHeHHE MOMEHTa MMILyJbca JUISl JBH)KEHUS B
LIEHTPaJIbHOM IoJe. JIBW)KEHHE B IPaBUTALIMOHHOM IT0JIe, 3akoHbl Keruepa. 1-4, 2-9 n 3-1
KOCMHYECKHE CKOpOCTU. DPPeKTUBHBIN noTeHInal. DUHUTHOE U MHPUHUTHOE BHKCHHUE.
OnnmunTUYecKue, runepoonuyeckue M napaboidyeckue TPaeKTOpUM JIBUKEHHS B
rpaBuTanMoHHoM nosie. [Tanenne na ConHzue.

[TpuHIMI BUPTYaJIbHBIX NTEPEMEIIEHUH (MaJIbIX OTKJIOHEHHUH OT paBHOBECHS).

I[IncsMeHHAasi TOTOKOBAasi KOHTPOJILHAS padoTa

CraTuka TBepaoro reaa. 'mapocraruka. I'mapoauHamMuka uaeajabHOM KUAKOCTH
(moBTOopenue nporpammsbl 10 KJ1.)

19.

20.

21.

22.

AOcomoTHO TBepaoe Teno. MOMEHT CHIIbl. YCIOBHSI CTaTHUYECKOTO paBHOBecHs. Buabl
paBHOBeCHS. Y CTOWYUBOCTD.

[TnotHocTs Tenma. [laBinenwe. MexaHMuYecKHe CBOMCTBA  JKMIKOCTH, TEKYYeCTb.
I'uapocratudeckoe mapnenue. 3akoH Ilackans. 3akon Apxumena. [loarekanue. YcmoBus
TUTaBaHUS TE.

WneanpHas HeCKUMaeMas )KUIKOCTh. CTallMOHApHOE TEYCHUE KUIKOCTH. JIMHNYM U TpyOKH
TOKa. YpaBHEHHUE HETPEPhIBHOCTU. Y paBHeHHe bepuymmn. Kymynsmus.

[IpocThie MexaHU3MBI, KOO PHUITUEHT TOJIE3HOTO IEHCTBHS.

Mouiekyasipuas ¢puszuka. Ctpoenue Bemecra. ['azoBbie 3aK0HbI (IOBTOpPeHHE MPOTPaAMMBbI
10 ka1.)

23.

24,

25.

26.
27.

28.
29.

3aKOHBI IPOCTBIX 4YMceld, 3aKoH ABorajpo. CtpoeHue BeliecTBa. ATOMBI U MOJEKYJIBL.
Monenu cTpoeHus rasa, )XUAKOCTH U TBEPAOTo Tena. Kuakue KpucTauuibl, Iia3Ma.
Kputnueckuii sxcnepument Pymbopaa aig reopun remnopona. Onbitsl [leppena. OcHoBHBIE
nonoxenus MKT. BbpoyHoBckoe nsmxenue. Juddysus. KomuuecTBo BemiecTBa, 4uciIo
ABoraJipo.

ITATh SKCHIEPUMEHTAIBHBIX TA30BbIX 3aKOHOB.

Mopnenp naeanbHOro rasa. JlaBieHne ueaibHOro rasa.

Temneparypa. Ilkaner Temneparyp: Llenscnii, ®@apenrent u T1.11. JlmarpamMma COCTOSHUS
BEIIECTBA, TpouHas Touka. IlocTpoeHuss abCOMOTHOW MmIKaIBI TemmepaTyp. CBs3b
TEMIIEpaTypbl U CpeJHEHd KUHETHYECKOM OHHEPrUHM MOJIEKYJ. YPAaBHEHUS COCTOSHUSA
UJEAIBHOTO rasa.

PaBHOBeCHOE COCTOsIHME U PaBHOBECHBIH mpouecc. M3omnponeccsl.

ITonnpaBku Ban-nep-Baanbca. YpaBHenue peansHoro raza. M3orepma peanbHoro rasza. Ilap.
Bnaxnocts. Kputnueckas temneparypa.



30. Tepmometp, GapoMeTp, TUTPOMETP.

JJieMeHTbI TEPMOAUHAMUKH (MMOBTOPeHUe nporpamMmmal 10 ki1.)

31. Ilpupona TemnoTel, BHyTpeHHss dHeprus. KomndyecTBo TemnoTel. PaboTa B TepMoIuHAMUKE.
[TepBoe Hauano TepMOAMHAMUKH. TemI0eMKOCTb.

32. PaBHOBecHOe cocTtosiHue. PaBHOBecHBIN nporiecc. PaboTa, n3MeHeHne BHYTpEHHEH SHEPTHH,
KOJIMYECTBO TEIUIOTHI U rpaduku Ha PV, TV, TP nuarpamMmmax a1t ©301pOIIECCOB.

33. CBsi3p TEIUIOEMKOCTH I HM30XOPUYECKOTO Tpolecca W BHyTpeHHed sHepruu. CBs3b
TEIUIOEMKOCTEH Il M30XOPUYECKOTr0 M M300apUUYECKOro mpoleccoB. Yucio creneHen
cB00OABI. TernmoeMKoCTh MHOTOATOMHBIX Ta30B U TBEP/IBIX TEIL.

34. AnuabatHblil porecc. [lonmuTponHsIii porecc.

35. HeoOpaTtumMocCTh TEIIOBBIX MPOLIECCOB.

36. Tennossie mamuHbl. [{ukinyeckue mporeccol.

37. Temnossie apuraremu. KI1/.

38. XonoauapHbIE MAIIMHBI U XOJO0IUIbHBIE KO3 (OUITMECHTHI.

39. Iukn Kapuo. Bropoe Havamo TepMouHaMUKH

TenJioBble siBJIeHUs (MOBTOPeHNe nporpaMmmbl 10 kJ1.)

40. Arperartubie cocTosiHus U pa3oBbie nepexosl. [napnenue u kpuctamnuzanus. Mcnapenue u
KoHAcHcanus. KureHnue >XKuIKocTH. DHeprus (Pa3oBBIX MEPEXOJ0B. DHEPIHs CrOpPaHHS
TOIIMBA.

41. TemnoBoe paBHOBecue. Temonepenaua. Buapl Teronepenadu: TEMIOMPOBOIHOCTD,
KOHBEKLUS, U3JIyYCHHE.

42. YpaBHEHHUE TEIUIOBOTO OajaHca.

43. Temnossie noToku. 3akoH HeloToHa-Puxmana.

IHoBepxHOCTHBIE M KAaMWLIAPHBbIE d3PPekThI (MOBTOPpeHHe MporpamMmmsbl 10 kJ1.)

44. MonexynspHas KapTHMHAa IOBEPXHOCTHOTO CJIOSI JKUAKOCTH. CHIIBI I[TOBEPXHOCTHOI'O
HaTspKeHHs. M3oTepmudeckas paboTa Npy yBETMYEHUH IUIOLIAM MOBEPXHOCTH. JlaBieHue
101 UCKPUBJIEHHOH noBepXHOCThI0. CMaunBanue. Kpaesoii yron. Kanumisipusie 3¢ exTs.

CeMecTpOBBIi MUCHbMEHHBIH U YCTHBII IK3aMeH

Y4yeHnueckuil IKCIEPUMEHT, JiIa0opaTopHble PpadoThbl, MNPAKTHUKYM (BHeypO4YHasi
NesiTeJIbHOCTD).
BBenenue B npakTUKyM (IOTPEIIHOCTH U3MEPEHU).
W3mepenne cKOpoCTH ITyJIM THEBMAaTHYECKOTO PYXKbsI.
[Ipsimoe n3MepeHune ycKkopeHust CBOOOHOTO MajieHHUs.
N3mepenne yckopeHus cBOOOHOTO MaIEHUS ¢ TIOMOIIBIO MAlIMHBI ATBY/1a
N3yyenue ynpyroro pactsKeHusl.
W3yueHne TpeHus: HUTH.
Nzyuenue duryp Jluccaxy.
N3ydeHne 3aKk0OHOB JUHAMUKH ITOCTYIIATEIbHOIO ABUKECHHUS.
TpeHue npu BpallieHUU ONOPHI.
Cratudeckoe U TMHaAMHUYECKOE TPEHHUE.
N3yyenne coOCTBEHHBIX KoJeOaHUN MaTeMaTHUYeCKOTo, (PU3NYECKOro U IMPY>KUHHOTO
MasiTHUKOB.
Onpenenenne yHUBEpCaIbHON Ia30BOM IOCTOSTHHON
N3mepenne BA3KOCTH BO3AyXa.



N3mepenue BA3KOCTHU TIUIEPUHA.

DKcrniepuMeHTalIbHAS TPOBEPKa ypaBHEHUST bepHyuIH.

N3yueHne KanuUIApHBIX SBJICHUM.

N3mepenne ko3 uirieHTa NOBEpXHOCTHOTO HATSKEHUS BOJIBI.

H3mepenne cKOpoCTH 3ByKa B BO3/IyXe M IMOKa3aTels afuadaThl METOI0M CTOSIUUX
BOJIH.

Nzyuenne popmupoBanus crosiuei BoHbI B TpyOke KyHaTa u onpenenenne CKOpocTH
3ByKa (1udposas mabopartopus [1acko).

W3mepenue OTHOIIECHUS TEINTIOEMKOCTEHN T'a30B.

W3mepenune TerioéMKOCTH METAILJIOB.

W3ydenue cToSYMX BOJH U ONPENIETICHNE CKOPOCTH 3BYKa B CTEPIKHE.

JduiekTpudecTBo. Koste0anus u BOJIHBL. JJjIeMEeHTbl KBAHTOBOM (PU3UKH.
OcHoBbl CTO. Dj1eMeHTBHI ACTPOHOMUM U ACTPOPU3UKH.
2 cemecTp

JyieKTpOocTATHKA (MOBTOPeHMe nporpammsbl 10 KJ1.)

1.

8.

DIIEKTPUUYECKHE 3aPsAIbl. DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsl. 3aKOH COXPAaHECHHS 3aps/ia.
B3auMozeiicTBue  3IEKTpUYECKUX  3apsiioB. OnekTpuzauus Ted. 3akoH  Kynoha.
HanpsokeHHOCTB 35eKTpruecKoro nojsi. CUioBble JUHUM 3JIEKTPUUECKOTO MOJIS.

[ToTok HanpspKeHHOCTH d3JeKTpuueckoro mois. Teopema [laycca. HampsbkeHHOCTB
AIIEKTPUUYECKOTO TOJIS TSI PABHOMEPHO 3apsDKEHHBIX MO MMOBEPXHOCTHU TUIOCKOCTH U CEpHI.
[ToTeHHaTbHOCTh AJEKTPOCTaTHUECKOTO Mouid. [loTeHIanpHas SHeprus B3auMoIeHCTBUS
3apsAa0B, KoHcepBaTHMBHOCTh KysnoHoBckoro mnons. IloreHuuman 3iekTpUyecKoro modisl.
PasHocTh mMOTEHIMAIOB M CBSI3b €€ C HaNPSHKEeHHOCTBIO DIIEKTPUYECKOrO  MOJIS.
DKBUIOTEHIIUAIT.

[TpoBoguuku u nuanexTpuku. [lomynpoBoanuku. CBoMCTBa NMPOBOJHUKOB B IOCTOSIHHOM
AIIEKTPUYECKOM I10JIe. 3a3eMJIICHUE.

KonneHcaropsl. DnekTpuueckas eMKOCTh KOHAEHCATOpa. EMKOCTB MI0CKOTr0, Chepruieckoro
U IWIMHIPUYECKOTO KOHJEHCATOpoB. EMKOCTh yenMHEHHOTo NpoBoaHUKA. CoequHeHHe
KOHJICHCATOPOB.

OHeprus 3aps>KeHHOro KoHJeHcaTtopa. [/laBieHue (HaTsSKEHHE) U SHEPTUsl JIEKTPUUYECKOrO
nosisi. CpaBHEHME HYHEPTHMM CHCTEMBI UIEKTPUUYECKUX 3apsfioB U DHEPTUU DIIEKTPUYECKOIO
MOJISL OT HUX.

[Tone B cpene, nomsipusanus. BekTop 3neKTpocTaTUUECKOW MHAYKUIMHU. J(ManeKTpUuecKast
MIPOHUIIAEMOCTh BEIIEeCTBA. DHEprus mojs B cpeae. EMKOCTh IMIIOCKOro KOHJIEHcaTopa,
3aM0JIHEHHOT O AURJIEKTPUKOM U IUIOTHOCTH DHEPTHH I10JIS B CPEJIE.

Teopema ['aycca B cpene. ' paHuyHbIE YCIIOBUS HAa TpaHULIE pa3zenia ABYX Cpe/l.

IHocTostHHBINM JIeKTPUYECKUl TOK (MOBTOpeHue nporpamMmmsbl 10 kJ1.)

9.

10.

11.
12.
13.
14.

OnekTpuueckuil Tok. Cuiia TOKa, MIOTHOCTh TOKA. DJIEKTPUUYECKOE HAIPSHKEHHE.
DJIEKTpOHHAs TEOpHs MPOBOAUMOCTH. 3akOoH Oma s yyactka nenu. ComnpOTHBIIEHUE.
VYienpbHOe CONPOTHUBICHHE BELIECTBA. 3aBUCUMOCTH COINPOTHBJIEHUS OT TEMIEPaTyphl.
CBepXIIpoOBOANMOCTb.

[IpaBuna ciioxeHus: CONPOTUBICHUH.

WneanpHbIC U peanbHBIE aMIIEPMETP U BOJIBTMETP.

DJ1C. O60061eHHbII 3akoH OMa.

3axonbl Kupxroda.



15.

PaboTa 1 MOIITHOCTH JIEKTpUUECKOTO TOKa. 3akoH J[koyins-Jlenna.

16. DnekTpudyeckuii TOK B pa3iMYHBIX CpeJax: MeTaiaX, »dJEKTPOJIUTaX, rasax,
MOJIYIIPOBOJIHUKAX, BAKYyME.

17. TlomynpoBOIHUKH, COOCTBEHHAsI M IPUMECHAs! TPOBOAMMOCTh. CBOWCTBa P-N mepexoja, m-1
npuOopsl. {uomasl.

18. KonueHcaropsl 1 HETUHEWHBIE YIEMEHTHI B JJIEKTPHUECKUX IETISIX.

19. Toxk B anexTponuTax. AEKTPOIUTUYECKAS TUCCOLMALUs. DIEeKTposn3. 3akoHbl Papazes 1is
aJIeKTpoJin3a. TeXHNYeCKoe MPUMEHEHHUE AIEKTPOIIN3A.

MaraurocraTuka

20. OmpbIT DpcTena, CBsA3b MATHUTHBIX U 3JEKTPUYECKUX SBJICHUH. JleliCTBE MAarHUTHOTO MO
Ha [IPOBOJHUK C TOKOM. B3aumozeiicTBre NpoBOAHUKOB ¢ TOKOM. OmpeneneHe NHAYKIUN
MarHUTHOT'O TOJIS.

21. Cuma Amnepa. MOMEHT cwJl, JEHCTBYIONMIMKA CO CTOPOHBI MarHUTHOTO TOJII Ha PaMKy C
TOKOM. MarHuTHbIi MOMEHT paMKud. MarHuTHoe noJie Toka. 3akoH buo-Capapa-Jlamiaca.

22. Tlone nyst: 66CKOHEYHOTO IPOBO/IA; HA OCH KPYTOBOT'O BUTKA C TOKOM; COJICHOU/A.

23. ]JleficTBHME MarHUTHOTO ITOJISI HA MBUXKYIUiics 3apsy. Cuna JlopeHna. J[BrmkeHue 3apsKeHHON
YacTHUIbl B OJHOPOJHOM MarHuTHOM nosie. Jlapmoposckuii paguyc. IlapameTpsl BUHTOBOM
JIMHUM — TPAEKTOPUHU JBMXKEHUS 3apSKEHHON YaCTUIbI B IOCTOSHHOM MAarHUTHOM IIOJIE.

24. MarnuTtHoe noJie B cpefe. HanpsikeHHOCTh MarHUTHOTO ToJisA. MarHuTHas IPOHUIIAeMOCTh
BEILECTBA.

25. BzaunMoneicTBiEe MAarHuToB.

26. Teopema 0 UPKYJISAIUNA MATHUTHOTO TTOJISI.

27. MarHuTHBIHA TOTOK. 3aKOHBI MATHUTOCTATHKHU. | paHUYHBIC YCIOBHS.

28. UnpyxtuBHOCTh. CaMOMHIYKIHS. VHIYKTHBHOCTD COJICHOU/A.

IloToxoBasi KOHTpPOJILHASI padoTa

DJIeKTPOIMHAMHUKA

29. Onbitel @apanes. SIBIeHHE DIIEKTPOMArHUTHOM WHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOU
unaykuud. [IpaBuno Jlenna. 9JIC uHAYyKIMKA B MPOBOJHUKE JBHKYIIIEMCS B OJTHOPOJITHOM
MarHUTHOM TIOJIE.

30. BuxpeBoe anekrpudeckoe noje. Toku Dyko.

31. MHAYKTUBHOCTh. DHEPTrHsl M JaBJICHUE MArHUTHOTO MOJs Ha mpumepe coieHouma. DJIC

KaTyIIKW HHAYKTUBHOCTH.

Mexanuueckue KoJie0OaHusl

32.

33.

34.

35.
36.

Koneb6arenbHas cuctema. CBOOOIHBIE KOJIEOaHUs. AMIUINTY /1A, IEPUOJ], YaCTOTa KOJIeOaHUH.
MareMaTnuecKuil MasiTHUK, TPY3UK Ha IIPY’KUHKE.

["apmonnueckue konebanus. Kunematuueckoe 1 JUHAMUYECKOE ONMMCAaHUE. DHEPreTHYecKoe
onucaHue. BpIBOJ AMHAMUYECKOTrO0 ONHMCAHMSI TapMOHUYECKUMX KojeOaHui U3 HX
HHEPIrUYECKOro U KHUHEMATUYECKOT O OITMCAHUS.

AMrutyna U ¢aza. CBsi3b aMIUIUTYbl UCXOTHOW BEMYHMHBI C aMIUIUTYAaMU CKOPOCTU U
YCKOPEHHUS.

[Teproa Manbix cBOOOIHBIX KOJ€OaHNN MAaTEMATUYECKOTO MAsTHUKA U MIPYKUHHOTO.
[TonsTHs 0 3aTyxaromux KosuebaHusx. BoeiHyxaeHHble Konebanus. Pe3oHaHc, pesoHaHCHAs
KpuBas. BiausHue 3aTyxaHusi Ha BUJ pe30HAaHCHOW KpUBOMl. ABTOKOJIeOaHusI.

DJIEKTPOMAarHUTHbIE KoJIeOaHusI



37.
38.
39.
40.
41.

42.
43.

Koneb6arenbubiii KOHTYp. CBOOOIHBIE KOJIEOaHUs B MaeaTbHOM KOHTYpe. @opmyna TomcoHa.
CBsI3b aMIUIUTYABI 33apsiJa C AMILTUTY 10U CUJIBI TOKA. 3aKOH COXpaHEHUsI YHEPTUU B KOHTYpE.
3aryxatomue DM konebanus. BeinyxaeHabie OM Kosie0aHus.

[Tepexonubie mporeccel B RC u RL nemoukax.

[TepemenHbIN TOK. MOITHOCTH EPEMEHHOTO TOKAa. AMIUIUTYHOE U JACHCTBYIOIIEE 3HAUCHUE
CHUJIbI TOKA U HAIPSKEHUS MIPU PA3HBIX 3aBUCUMOCTSIX MIEPEMEHHOT0 TOKa OT BPEMEHHU.
CunycousanbHbIl TNEpEeMEHHbI TOK. Pe3nucrop, KOHIAEHCATOp W KaTyllka B IENu
CHUHYCOHUJAJIBHOTO IEPEMEHHOI0 TOKa. MIMnenanc.

Pesonancnas kpusas. JlooporHOCTS DM KOHTYpA.

['enepaTopsl W JABUraTeNu NEpeMEHHOTo Toka. [Ipom3BojacTBO, mepenada um morpebieHue
aJIeKTpUdecKoi sHepruu. Tpexdaszueiii Tok. TpaHchopmaTopsl.

MexaHudyecKkue u IJICEKTPOMArdHuTHbIC BOJITHbI

44,

45.

46.

47.

MexaHn4yeckue BOJIHBI, yCIOBHUS UX pacpocTpadenus. [lonepeunsie 1 npoaoiabHbIe, IEPUOT,
CKOPOCTh pacHpoCTpaHEHUs, JUIMHA BOJHBL. CBONCTBA MEXaHMYECKHX BOJIH: OTPAa’KEHUE,
npeIoMIIeHue, HHTephEpeHIHs U AU(PaKITHsL.

3ByK. CKOpOCTh, TPOMKOCTh, BbICOTa TOHA, TeMOp. LllymoBOe 3arpsisHeHHE OKpy)Karoiien
CpeJBl.

OM BouHbl. OneiTel ['epria. OTKpBITHE JIEKTPOMATHUTHBIX BOJH. Y CJIOBUA M3Iy4YeHUs OM
BOJIH. B3anMHas opueHTanus CKOpOCTH pacpoCTpaHEHUs, HAIPSDKEHHOCTH 3JIEKTPUYECKOTIO
Y MHIYKLIUU MarHUTHOTO IOJIEH B JIEKTPOMAarHUTHOM BOJHE. DHEPIHsl ANEKTPOMAarHUTHOU
BOJIHBI.

CpoiictrBa OM BOJIH: OTpa)keHHE, NpPEJIOMIICHUE, TOJSpU3anus, WHTepPEpeHIHs |
mudpaknus. lkana OM Bonn. [Ipumenenne DM BoimH B TexHUKE M ObITy. Pammocssisb,
panuonokanusa. OM 3arpsa3HEeHHE OKPYKAIOLIEH Cpenbl.

OnTuka

48.

49.

50.

51.

52.

53.

54.

55.

Bonnosble cBoiictBa cBeta. Ilpunuun [I'tolirenca-®penens. 3aKOoH MNpeIOMIIEHHUS U
OTpa)KeHHsI CBETAa. YTOJI MOJHOTO BHYTPEHHEro oTpaxeHus. [lucnepcus. AOCOTIOTHBIM
IIOKa3aTelb IPEJIOMIIEHUS, OTHOCUTENBHBIN ITOKA3aTelb IPEIOMICHUA. X0/ JIy4el B IPU3ME.
[TocToSHCTBO  4acTOTBI CBETa M COOTHOLIEHWE JUIMH BOJH IIpU  IEPEXONE
MOHOXPOMAaTH4ECKOT0 Yepe3 IPaHully pas3zelia JByX ONTUYECKUX CPEl.

Nntepdepentus. KorepeHTHblE HCTOYHHMKM. YCJIOBUS HaONIOJCHMS MaKCUMyMOB H
MHUHUMYMOB OT JIBYX KOTE€pPEHTHBIX MCTOYHUKOB. MHTEepdepomerp Maiikenrcona. Kombiia
Herotona. MuTepdepennus B ToHKUX ruieHkax. [IpumeHenne nurepepeHIm B TEXHUKE.
Hudpakaus Ha miockod mienu. udpakuus Ha KpyrjioM OTBepCcTHH. 30HBI DpeHens.
JudpakumonHas peuierka. YclIoBHS HaOMIOJCHHS IJIABHBIX MAaKCUMyMOB IpH TaJeHUU
MOHOXPOMaTHUYECKOT0 CBETa Ha AUPPAKIIMNOHHYIO PELIETKY.

I'eomerpuueckas ontuka. IIpsiMonanHeiHOE pacpoCTpaHEHUE CBETAa B OAHOPOJHOW CpeEne.
Jlyuy, Toueunslit ©cTOUHUK. OTpa’keHUE CBETA, 3aKOHBI OTpaskeHus. [Ipeaenbl mpuMeHUMOCTH
reoMeTpuuecKoil onTuku. TeHp, MonyTeHb, 00J1aCTH BUAMMOCTH.

OTpakeHne CBeTa OT IUIOCKOTO 3epkana. MHmMoe mzobOpaxkenue. Cdepuueckoe 3epKaio.
[TocTpoenne n300pakeHUi B ChepuuecKoM 3epKae.

IIpenomnenue cBera. [loHOe BHyTpeHHEe oTpakeHne. X0 Jdydel B IUIOCKONapauIeIbHON
IUTACTUHE U NIPU3ME.

JIlunsel. Iloctpoenune wuzoOpaxeHus B JMH3ax. IlocTpoeHune H300pakeHUM MPEIMETOB
HaXOSIIMXCS Ha IJIaBHOW onTHYecKoi ocu. Ontudeckas cuiia JIMH3bl. TOHKas TUH3a.
Ontuueckue npubopel. Poroammnapar. I[Ipoekumonssiii ammapar. I'ma3. Ouku. Jlyma.
Muxkpockor. 3putenbHas TpyOa. Teneckorr.



56.
o7.

®otomerpud. Cuna ceera. OCBEIIEHHOCTh. SIPKOCTb.

Buner  wznydenuit. Bunel cnextpoB. CnektpanbHbelid  aHanu3.  MHdpakpacHoe U
yinpTpaduoneToBoe u3iaydeHus. PenrtreHoBckue ryud. Illkana 31eKTpOMarHUTHBIX
W3JIyYCHHM.

OcHOBBI cnenuaJabLHOM TECOPUH OTHOCUTECJIBHOCTH

58.

I'panunbl mpUMEHUMOCTH KJlaccuueckod mexaHuku. [loctynarel DHHINTENWHA W TEPBbIE
ciaenctBusi U3 Hux. lIpocTpaHcTBO — Bpemsi B CHEIUATbHON TEOPUHM OTHOCUTEIHHOCTH.
Cobmite B CTO. [IlIpeobpazoBanumsi Jlopenma. CoOcTBeHHass cHCTeMa OTCUeTa.
IIpocTpaHCTBEHHO-BPEMEHHOM MHTEpBAN. PacTskeHne BpPEMEHH, COKpAlleHUs JIMHEWUHBIX
pa3MepoB. PensATUBUCTCKUI 3aKOH CIIOXKEHHUS CKOpPOCTE€H. YCIOBHE IPUYUHHOCTH.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U COKpAICHUE JJIMHBL. DHEPrust
U UMIYJbC PEIATUBUCTCKOM dacTulbl. CBSA3b Macchl € DHEPrUEd M HUMIIYJIbCOM
PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUS TOKOS.

9J1eMeHThI KBAHTOBOM (1)]431/“(1/[. ®du3uka aToMa 1 aTOMHOI0 siApa

59.

60.

61.
62.

63.

64.
65.

66.

67.

68.

69.

3apox/ieHue KBAHTOBOW TeopHH. TemoBoe M3JIyuyeHHe aOCONIOTHO YEpHOro Tena. 3aKoH
cmemenns Buna. Pacnipenenenue sHeprun B crieKTpe abCOMOTHO YepHoro Tena. ['mmoresa
ITnanka. @OTOHBI, SHEPTHS U UMITYJIBC.

®otospdexr. Ompbiter CromeroBa. Teopus ¢oroaddexra Iiinmreitna. Ilpumenenue
dotoapdekra. Xumuueckoe nericteue ceera. Dortorpadus.

Omnertel [1. H. JIeOenesa u C. . BaBunosa. /laBiieHue cBera.

I'unoresa e bpoiiis 0 BOMHOBBIX CBOMCTBAaxX yacTul. KopmycKyasipHO-BOJHOBOW AyanusM.
Judpaxus snextponoB. CooTHoIIEHUE HeonpeaeneHHocTe ['eitsendepra.

Crpoenne aroma. Mogens Tomcona. OnbiTel Pesepdopna. Ilnanerapnass mozens atoma.
[Toctynarel Bopa. Mogens atoma Bomopoaa no bopy. CnekrpalibHble 3aKOHOMEPHOCTH.
OKCIEpUMEHTAJILHOE JI0Ka3aTEIbCTBO CYIIECTBOBAHUS CTAllMOHAPHBIX COCTOSAHUM. OIbIT
®panka u ['epua.

CnoHTaHHOE U BBIHYK/IEHHOE N3lTydyeHue. KBaHTOBbIE HCTOYHUKHU CBETa — JIA3€PBHI.
Hyxnonnas monens sapa I'elizenOepra-lBanenko. 3apsi siapa, MacCoBO€ YHCIIO, U30TOTIBI.
PagnoaktuBHOCTH. Anba pacnaj, 6eTa pacnajsl, raMMa U3ilydyeHue. 3aKOH paiiOaKTUBHOTO
pacnana. PagroakTuBHbBIE H30TOIBI B IPUPO/IE.

Mertonbl HaOMIOIEHUST U PETUCTPALIMH JeMEHTapHbIX yacTull. CBOWCTBA MOHU3UPYIOIIETO
U3ITyYEHUs U €T0 BIUSHUE Ha )KUBBIX. EcTecTBeHHBIN (DOH, 103UMETpHUSL.

HckycCTBEHHOE NpEBpallleHUE aTOMHBIX SAep — sAepHble peakuuu. OTKpbITHE HEHTPOHA.
CtpoeHue aTOMHOTO sizipa. SlnepHble CHIIbI. DHEPIus CBSI3U aTOMHBIX siep. Jledekr mMaccel
anpa. SnepHele peakuuu, aeneHue u cuHres. Jlenenue spep ypana. llenHble snepHbIe
peakuuu. SnepHslil peakTop.

TepmosiiepHble peakiiu, MpoOIeMbl YIIPABIsSEMOro TEPMOsAEPHOro cuHTe3a. [lpumenenue
AJIEPHOMN SHEPTUU. DKOJIOTHUS SIAEPHON SHEPTETUKHU.

OtkpelTue mno3uTpoHa. AHTuyactuupl. Pacmax HeWrpoHa. OTKpbITHE HEUTPHUHO.
DyHIaAMEHTAIBHBIE B3aUMOJECUCTBUSA. bapHOHBI, ME30HBI M JeNTOHBIL. [IpomexyTodHbIE
0030HBI — MEPEHOCUYMKH cIa0bIX B3aumozencTBuil. [Ipencrasnenus o CTaHIapTHOW MOJIEINH.
KBapk-riatoonnast moaenb aipoHoB. @usnka BHe CTaHgapTHOM Mozaenu. TéMHas MaTepus u
TéMHas sHeprua. EnuHcTBO hrsnueckoi KapTHHBI MUpA.

DJIeMeHThI ACTPOHOMMH U ACTPOPU3NKH

70.

71.

72.

Oranbl pa3BUTHS acTpoHOMUH. [IpukianHoe 1 MUPOBO33pEHYECKOE 3HAUYCHHE aCTPOHOMUHU.
[TpMeHUMOCTh 3aKOHOB (PU3UKHU 1)1 00BICHEHUS IPUPO]IbI KOCMUYECKUX OOBEKTOB.
Metoap! acTpOHOMHYECKHX HcciieoBaHui. COBpeMEHHBIE TEJIECKOIbI: ONTHYECKUE, PAJIHO,
BHeaTMoc(epHasi acTpOHOMHUS.

Bun 3Be3aHOrO HeOa, CO3BE3 ML, IPKUE 3BE3bI, IUTAHETH M UX BUJIUMOE JIBUKEHHE.



73.
74.

75.

76.

77.

Conneunas cucrema. ComHIle, ero akTuBHOCTh. lcTounuk sHeprun CoJiHIIAa U 3BE3/I.
OcHOBHBIE XapaKTEpUCTUKH 3Be3]1. /lnarpamma cieKTpajabHbIA KIacc — CBETUMOCTb. [ 1aBHas
MOCJIEIOBATEIbHOCTh  3BE€3[. 3aBUCMMOCTh Macca — CBETUMOCTb JUIsl  TJIABHOM
MOCJIeIOBAaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be37. (COBpeMEHHbIE MpEACTaBICHUS O
MPOUCXO0XKACHUH U 3BOJoIMU CoJiHIIa ¥ 3BE3/1, ATallbl KU3HU 3Be31. Muteunbiid [1yTh.
[Tonoxenue u neuxenrne ConHIA B rajlakTUKe. THUIBI TajlakTUK. PagroranakTk U KBa3aphl.
YepHble AbIPHI B s/1pax rajakTHK.

Bcenennas, ee pacmupenue, 3akoH Xa00na, paz0eraHue TrajakTHK. Teopusi OOJBIIOrO
B3pbIBa. PenmnkToBOE M3imydyeHue. MacmrabHas cTpykTypa Beenennoit. MetaranakTuka.
Hepemenusie mpo6ieMbl aCTPOHOMUH.

ITncoMeHHbBIH DK3aMeH

Ydennueckuii JIKCIEPUMEHT, Ja0opaTopHble PpadoTbl, TMNPAKTUKYM (BHEYpPO4YHas
JAeATeJIbHOCTD).

W3y4yeHne nCTOUHNKA TOKA.

HccenenoBanue BOJIBT-aMIIEPHON XapaKTEPUCTUKH JIAMIIbI HAKAJIMBAHUS.
N3mepenne HanpspKeHs: BBICOKOBOJIBTHOIO HCTOYHMKA.

N3mepenue MarHuTHOro 1noist 3eMIIu.

N3yueHne npoueccoB 3apsaaKu-pa3psakd KOHJIEHCATOPA.

N3yudenue npouecca BO30yXICHHS U 3aTyXaHUs TOKA B KaTYLIKE HHIYKTUBHOCTH.
N3ydenue konedaTeabHOro KOHTypa

W3ydenue 31eKTpoHHOro U udpoBoro ocuuuiorpada.

Tpyo6xka Ileppena.

Omnpenenenue yaeapHOro 3apsjia dJIeKTPOHA.

3aKoH 3J1eKTpoMarHuTHoi uuaykuuu dapanes.

DIEKTPOITH3.

Cuna Jlopenna.

3akoH KynoHa.

N3mepenue poKyCHOro pacCTOSTHUS JIMH3.

M3ydeHune 3aKOHOB OCBEIEHHOCTH € IOMOIIBIO (POTOITEMEHTA.
N3mepenue 1IMHBI CBETOBOM BOJIHBI C TOMOUIBIO AUPPAKIIMOHHON PEILIETKH.
W3mepenue mupuHbI MIEIH M0 AUPPaKIMOHHOW KapTHHE.

N3mepenne nokasaresns npeoMIIeHUs.

N3yueHne CrieKTpOB HCTOYHUKOB CBETA.

N3yuenune natepdepeHuu cBeTa Npu OTPaKEeHUH.

Wutepdepomerp MaiikenbcoHa.

O0o0maroniee noBTOpeHMeE.
OO6oOuieHne W CUCTeMaTH3alUsl  COJAEp)KaHHs — pa3fenoB  Kypca «MexaHUKay,

«MounexynspHas Qu3MKa U TEPMOJUHAMUKA», «DIeKTpoanHamuka», «KoaeGaHus ¥ BOJHBIY,
«OCHOBBI CHENMATIBHOM TEOPHUM OTHOCUTENBHOCTH», «KBaHTOBas (Qusmka», «IeMEeHThI
ACTPOHOMMHU U aCTPOPHUIUKI.



Pons ¢u3nku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTWYECKOW, COIMATBHOM U
ATHYECKOH chepax NesTeTbHOCTH YeIOBEKa, POIb U MECTO (DU3UKHU U ACTPOHOMUU B COBPEMEHHOMN
HAYYHOW KapTHHE MHpa, 3HAYCHHE OIMUCATEIIbHOM, CHCTEMAaTU3UPYIOIIeH, OOBICHUTEIILHON U
nporHoctudyeckor GpyHkuuid pusmueckoit Teopuu, posib GU3NUYECKO Teopuu B GOPMUPOBAHUU
MpeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3HUUECKON KapTHHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUIN O IPUPOJIE.

Me:xnpeaMeTHbie CBS3H.

Uzyuenue kypca ¢pusuku yriryoaéHHoro ypoBHs B 11 kiacce ocyiecTBisieTcs ¢ y4€ToM
COJIep)KaTENIbHBIX MEXIIPEAMETHBIX CBA3€H C KypcaMd MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpedmemmuvie noHamus, C6A3AHHBIE C UIYUEHUEM MEMOO08 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJEITUPOBAHNUE, MOJENb, U3MEPEHUE, TOTPEIIHOCTA U3MEPEHUH, U3MEPUTEIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHre CUCTEMbI ypaBHeHUH. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopsl m HX
MPOEKIIMA HAa OCU KOOpAMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BonHBbIE 37eMEHTApHBIX (DYHKIIUM.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEACICHHE TUIOMAAN TUIOCKUX GUTYp U 00BEMa Tell.

buonozua: >nekTpudeckue sIBICHUS B XKUBOW PUPOJIE, KOJIeOaTeIbHbIE IBUKEHUS B )KUBOI
NPUPOJE, SKOJOTMYECKHE PHUCKA NPU IPOU3BOACTBE BJIEKTPOIHEPTUU, 3JIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYIKAIOIIEW Cpellbl, YJIbTpa3BYKOBasi NUArHOCTHKAa B MEAMIMHE, ONTHYECKUE
SIBJICHUS B YKUBOW MPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKAs CTPYKTypa TBEPHABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM PEIIETKH, CIIEKTPAIbHBIN aHATIN3.

T'eozpaghusa: marHuTHBIC TOMIOCA 3eMIIM, 3aJ€KW MArHUTHBIX pyl, POTOCHEMKA 3eMHOI
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: npuMEHEHHE MOCTOSHHBIX MarHWTOB, AIEKTPOMArHUTOB, AIEKTPOABUTATENb
Sxobu, reHepaTop TMEPEeMEHHOTO TOKa, HWHAYKIMOHHAs Tedb, JHMHUHM DJIEKTporepenad,
AIIEKTPOJIBUTATENb, pajap, pPaauONPUEMHUK, TEIEeBU30p, aHTeHHa, TenedoHn, CBY-meup,
yIbTPa3BYKOBasl JHArHOCTHKA B TEXHHUKE, MPOCKIIMOHHBIM amnmapar, BOJOKOHHAas OITHKA,
CoJIHE4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, sIIEpHAsI SHEPTeTHKA U SKOJOTHUYECKHE acTIeKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « PU3uKay JOIKHBI OTPaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUli, IO3UTHUBHBIX BHYTPCHHHX
yOeXIeHU, COOTBETCTBYIOIUMX TPAJULHOHHBIM IIEHHOCTAM POCCHHMCKOro  OOILEeCTBa,
paclIupeHre KU3HEHHOTO OIbITa U ONbITA JAEATEIBbHOCTH B IPOLIECCE PEaIU3alliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPa’kIaHCKOr0 BOCIIMTAHUSA:
e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;
® [PUHATHE TPAJUIHMOHHBIX OOIIEUETIOBEYECKUX TYMAaHHUCTUIECKUX U JIEMOKPATHYECKIX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX I'Pa)kaHCKOro oOlIecTBa,

y4acTBOBaTh B CaMOYIPaBICHUU B 00pa30BaTeIbHON OpraHU3aliy;

® yMEHHE B3aMMOJEICTBOBATh C COLMAJIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C HX

(GYHKIUSAMU U Ha3HAUCHUEM;
® TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUS:
e cpOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHHUSIM POCCHUMCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;
e CrocoOHOCTb OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELIEHMS], ODUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYUBOTO Oy IyILIErO.
ICTETHYECKOr0 BOCTIMTAHUA:
® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYAs SCTETUKY HAy4YHOTO TBOPYECTBA,
npucyliero (pU3n4eckon HayKe.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTEpeC K pa3IuyHbIM cepam MpopecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIM BBIOOP Oyay1eit
npodeccuu 1 peaaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00J1aCcTH (HU3UKU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUA:

e copMHPOBAHHOCTH HKOJIOTMYECKON KYJbTYpbl, OCO3HaHHME IJIOOATBLHOTO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® [UIAHUPOBAaHUE U OCYLIECTBIICHUE JAECUCTBUN B OKPYXKAIOIIEH Cpelle Ha OCHOBE 3HAHMS

LeJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpEeHHE OMbITa JEATCILHOCTH HKOJOTHYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 PU3MKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKM  OCYIIECTBJIATH  TMPOEKTHYIO M  HMCCIEJOBATENbCKYIO0  JESTEIBHOCTD
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTeibHBbIE YHUBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
Ba3zoBble Jjornueckue aeiicTBHA:

CaMOCTOSTEeNbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPEAEIATh LU JeSATEIbHOCTH, 33/1aBaTh apaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HUECKHUX
SBJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJbTATOB LIEISAM,
OLICHUBATh PUCKHU MOCIEICTBUI AESITEIBHOCTH;

KOOPAWHUPOBATh W BBINOJIHATH pabOTy B YCIOBHSX pPEANTBbHOTO, BUPTYaJbHOTO M
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX ITPOOJIEM.

ba3oBble ucciaenoBarelbCKHe A€ CTBHS.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU MOHATHSAMHU U METOJaMH (pU3UIeCcKOi
HaYKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEIILCKON U MPOCKTHOW ACSITEILHOCTH B 00J1aCTH
(GU3HKH, CIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIEHOMY TIOMCKY METOJIOB
pemieHus 3aaad  (PU3MYECKOTO COJEPIKAHUS, MPUMEHEHHIO pPAa3JIMYHBIX METOJIOB
MO3HAHUS,

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAILINH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYalUsIX, B TOM YHUCIE MPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBSI3W M aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
TUTIOTE3Y €€ PelIeHUs, HAXOUTh ApTYMEHTBI JIJIS JIOKA3aTelbCTBA CBOUX YTBEPIKICHHM,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7add pPe3yJabTaThl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON NESTENbHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh PUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACSITEILHOCTH;
YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIACTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBHUTb HpO6J’I€MBI " 3a71a4u, JOITYCKArIHEC aJIbTCPHATUBHBIC PCIIICHU .

PabGora ¢ unopmaunmeii:

BJIQJICTh HABBIKAMH IOTYYCHHS HHPOPMAITUU (U3HUECKOTO COJICPIKAHUS U3 HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIICCTBIISATH IOUCK, aHAJIM3, CHCTEMATH3AlMI0 U
HUHTEPIIPETALMIO HHPOPMAIIMK Pa3IMYHbIX BUIOB U (HOPM IIPEICTABICHHS,

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3alMOHHBIX 3a1ad ¢
coOmrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(DOpMAIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHbIX (opmarax ¢ y4EToM
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayJAMTOPUH, BBIOMpAs ONTUMAIBHYIO (OpMY
NPECTABICHUS U BU3yaJIH3allHU.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYIIECCTBIISATH OOIICHUE HA YPOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCIILHOCTH,
pacrno3HaBaTh MPEATOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOHMIUKTHI,
pa3BEPHYTO W JIOTUYHO M3JIAraThb CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYATbHOU PaOOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTh M KOOPJIWHHUPOBATH
JEUCTBUS MO €€ JTOCTHIKEHHUIO: COCTaBIATh IUIAH JIEUCTBHM, pacrpencssaTb pOiu C
y4ETOM MHEHHH YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOro Y4YaCTHMKA KOMAaHIbI B OOIIWIA
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE MPOEKTHI, OLICHUBATH UJIEU C MO3ULMU HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIEHUS] pacYE€THHIX M KaueCTBEHHBIX 3ajady, IJIaH
BBITMIOJTHEHUS MPAKTUYECKOW pabOThl C yUETOM HMEIOIIUXCS PeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHMIA;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh Ha CeOs1 OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HHU3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLIUOHAJBLHBLIA HHTEJLJIEKT:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IpUHUMATh ce0sl, TOHMMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATECIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mpoueccce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbl I10 (1)I/I3I/IK€ JJIsA
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I$I y o6yqa101u14xc;1 COBCPHICHCTBYCTCH 9MOLII/IOH8.J'ILHI>II‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHWE, BUACTh HAIIPABIICHHUS PAa3BUTHSI COOCTBEHHOM AYMOIIMOHAIBHOM cepsl, OBITh
YBEpEHHBIM B ce0e;

CaMOpPEeryJIHpOBaHUs,  BKJIIOYAIOIIEr0  CAMOKOHTPOJb,  yMCHHE  HPUHUMAThH
OTBETCTBEHHOCTbH 32 CBOE MOBEJICHUE, CIIOCOOHOCTh a/IalITUPOBATHCS K AMOIIMOHAIBHBIM
U3MEHCHUSIM 1 HPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIMH, BKIIOUYAMOLICH CTPEMIICHHE K JAOCTIKCHHUIO LIEIU U YCIIEXY,
ONTHMH3M, HHULUATUBHOCTh, YMCHUE JICHCTBOBATh, HCXO/ISl U3 CBOUX BO3MOXHOCTEH;
OMIIATUH, BKJIFOYAIOMICH COCOOHOCTh MOHMMATh YMOLUOHATIBHOE COCTOSHHE APYTHX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

COIIMAJIBHBIX HAaBBbIKOB, BKJIOYAaIOIINX CIIOCOOHOCTD BBICTpanBaTb OTHOILICHHUA C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peiiaTtbh KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIbTATBI
K konny obydenus B 11 knacce npeIMETHbIE pe3ysbTaThl Ha YIiTyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCSI YMEHUI:

MOHUMATh pOJIb (U3UKK B DKOHOMHYECKOM, TEXHOJOTHYECKON, COLMAIBHON U
TUYECKON cdepax AeATeIbHOCTU YeNOBEKa, poJib U MECTO (PU3UKHU B COBPEMEHHOM
HAy4YyHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUUYECKOM NEATEIBbHOCTH YEJIOBEKA U
JAIbHEWIIEM  HAyYHO-TEXHUMYECKOM  pa3BUTHM,  3HAYEHHE  OIMCATENIbHOM,
CUCTEMATHU3UPYIOLIeH, OOBSCHUTENbHON U MPOrHOCTHYECKON (QYHKIMH (u3nueckoit
TEOpUU — DIIEKTPOJAUHAMUKH, CHEIHAIBbHON TEOpUH OTHOCUTEIBHOCTH, KBAHTOBOM
¢buzuky, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU MpPEACTaBICHUN 0 (U3HUECKOil
KapTUHE MHUpPA, MECTO (PU3MUECKOW KapTHHBI MHUpa B OOIIEM psijy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOJIE;

pa3ianyaTh yCIOBHS IPUMEHUMOCTH MoJiesiel (U3NYeCKUX Tel U MPOLECCOB (SBICHUI):
OJIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE TIOJi, TapMOHUYECKHE



KojeOaHusl, MaTeMaTUYeCKUd MAasTHUK, UACAJIbHBIA MPYKUHHBIA  MAasTHUK,
rapMOHUYECKHUE BOJHBI, HJICANIbHBIA KOJICOATENbHBIA KOHTYD, TOHKAs JIMH3a, MOJeNel
aToMa, aTOMHOT0 s1/Ipa U KBAHTOBOW MOJIEJIM CBETA;

pa3iauyath YyciaoBHs (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHUYECKUX 3aKOHOB,
MOHMMATh BCeOOUIMI XxapakTep (YyHIAMEHTAIbHBIX 3aKOHOB U OrPAaHUYEHHOCTH
UCIIO0JIb30BaHNS YAaCTHBIX 3aKOHOB;

AQHATM3UPOBATh U OOBSACHATH AIIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS, HCIIONb3YS
OCHOBHBIE TMOJIO)KEHHMSI M 3aKOHbl SJIEKTPOAMHAMUKM M CHEUUAIbHOM TEeopuu
OTHOCUTEJIBHOCTH (3aKOH COXPAaHEHHUs 3JEKTPUYECKOro 3apsja, cwia Amiepa, cuiia
JlopeHnia, 3akoH »3JEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenuna, cBs3p JOC
CaMOMHAYKIMH B 3JIEMEHTE IEKTPUUECKOM LIEMIH CO CKOPOCTHIO U3BMEHEHMSI CHJIbI TOKA,
MOCTYJIAThI CIICIIMAIBHON TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);

AQHAJIM3UPOBATh U OOBACHITH KBAHTOBBIC MPOLIECCHI U SIBICHUS, UCIIONB3YS MOJTOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OiHITEHHA 11 GoTod(Pderra, mepBelii U BTOPOU
MoCTyJIaThl bopa, MpHHIUIT COOTHOIIEHUsT HeonpeaenéHHocrel ['ei3enOepra, 3aKOHbBI
COXPAaHEHHUS 3apsIOBOTO M MacCOBOI'O YKCENl U SHEPIUU B SAECPHBIX PEAKIMAX, 3aKOH
pPaZMo0aKTUBHOTO pacmaja);

OMKCHIBATh (PU3NUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3YS BEIMYMHBI: HAMPSKEHHOCTh
3JIEKTPUYECKOTO MOJIs, IOTEHIMAN 3JIEKTPOCTATUYECKOIO MOJIsA, Pa3HOCTh NOTEHIIUAJIOB,
AJNIEKTPOJIBIKYIIIAsl CHUJIa, WHAYKIIMS MAarHUTHOTO TIOJIs, MArHUTHBIA TOTOK, CHJIa
Awmmepa, WHIYKTUBHOCTH, DJIEKTPOABMXKYINAs CUJA CAMOMHAYKIMH, SHEPTHs
MarHuTHOTO TIOJIS MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN HUMITYJIbC, TIOJTHAS YHEPTHUS,
SHEPrusl MOKOs CBOOOAHON YaCTHUIIbl, SHEPTHSI U UMIYILC (POTOHA, MACCOBOE YUCIIO U
3apAn sapa, SHEPIrHs CBA3M SAPa;

OOBSICHATE OCOOEHHOCTH TMPOTEKaHWs (PU3MUYECKUX SBICHUH: OSJICKTPOMAarHUTHAsS
WHIYKIUS, CAMOUHIYKITUS, pe30HAHC, UHTepdEepeHIIus BOIH, TU(paKIus, TUCTIEPCHUs,
MIOJIHOE BHYTPEHHEE OTpaxeHue, porornnekrpudeckuii 3pdext (pororddexr), anbda- u
Oera-pacmajsl siiep, TaMMa-u3nydeHue saep, Gu3nueckue MPUHIUIBI CIIEKTPAIBHOTO
aHanu3a 1 paboThl J1azepa;

OTIPENIEeTISATh HaIpaBJIeHUE WHAYKIIMM MarHUTHOTO TOJIsi MTPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

CTPOUTHh H300pa)KeHWEe, CO3JaBaeMO€ IIJIOCKUM 3€pKajoM, TOHKOW JIMH30U, U
pPacCUMTBIBATh €r0 XaPAKTEPUCTHKU;

IPUMEHSTh OCHOBOIIOJIAralolle aCTPOHOMUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIS
aHayIM3a U 00BbSICHEHUS (PU3UUECKHUX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEKTJIaKTUUECKOI cpesie; NBUKEHHUS] HEOECHBIX TeJl, SBOJIOLUM 3BE3N U
Bcenennolii;

MPOBOANTH HCCIIEIOBAaHHE 3aBUCHUMOCTEH (U3NYECKUX BEITUYHMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH Pe3yIbTAaThI
MOJTyYeHHOW 3aBUCHUMOCTH (HU3UYECKMX BEIMYMH B BHAE TpadUKOB C Y4IETOM
aOCONIOTHBIX MOTPEIIHOCTeH HM3MEpPEeHMH, JiedaTh BBIBOJABI 1O  pe3yibTaTaMm
HCCJIEJIOBAHMUS,

MPOBOANTh KOCBEHHBIE HM3MEpPEHUs (PUINYECKUX BEIMYUH, TMPH ITOM BBIOHPATH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJbHbIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;



IIPOBOJIUTH OTIBITHI ITO MTPOBEPKE MPEAJIOKEHHON TUITOTE3bI: NIAHUPOBATh SKCIIEPUMEHT,
coOuparh IKCIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATH MOJIyYEHHbIE PE3YJIbTAaThl U
JIeJIaTh BBIBOJ O CTATYCE MPEIJIOKEHHON TUIIOTE3bI;

ONKMCHIBATH METObI MOJYYEHUS HAYUYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOnrofarh mpaBuiaa 0e30MacHOro TpyJa MpH MPOBEACHUU WCCIICIOBAHUM B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MPaKTUKyMa U y4eOHO-HCCIEeI0BATENbCKOW M MPOEKTHOM
JESTEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000py10BaHHUS;

pelaTh pacu€THBIC 33Ja4H C SIBHO 33JJaHHON U HESIBHO 33/1aHHOM (PU3HUECKON MOJIEIIBIO:
HAa OCHOBAaHMU aHajdu3a YCJIOBUSA BBHIOMPAaTh (U3NYECKUE MOJETH, OTBEYAIOIIUe
TpeOOBaHUAM 3a/la4yM, MTPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl
(GUBHYECKUX TEOPHId MPU UCIOIB30BAHUU MATEMATUYECKUX METOJOB PEIICHUS 3a/1ad,
MIPOBOJUTH PACUYEThl HA OCHOBAHUM UMEIOIINXCS JAHHBIX, AHAIIM3UPOBATH PE3YJIbTATHI U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyIole IpUMEeHEHUs 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (U3MKH, a TakKe HHTETrpallMd 3HAHUW U3 JPYIHX MPEeIMETOB €CTECTBEHHO-
Hay4YHOI'O0 IMKJIA: BBICTPAUBATH JIOTMYECKYIO ILEMOYKY pacCyXICHH C Omopod Ha
W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKUE SBIICHHUS,

HCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS i1 OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
HU3MEPUTEIIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MIPUBOIUTH TIPUMEPHI BKJIAIa POCCUUCKHX U 3apYOCIKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE TIPOLIECCOB OKPYIKAIOIIET0 MHpPA, B PaA3BUTHE TEXHUKH U
TEXHOJIOTUH;

AQHAIM3UPOBATh U  OLIGHUBATh IOCJIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTENIbHOCTH 4eJOBEKa, CBSI3aHHOW ¢ (pU3MUecCKUMM TMpoleccaMu, C TO3HIMMA
JKOJIOTMYECKOU 0e30MacHOCTH, IIPEJCTABICHUI 0 palMOHAIBHOM
MPUPOAOIIOIB30BAHUM, A TAKKE PAa3yMHOM MCIOJIb30BAHUM JOCTHKCHUN HAyKH M
TEXHOJIOTHH JIJIs1 JATbHEHIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

MPUMEHSTh Pa3IUYHbIE CTIOCOOBI paboThI ¢ MHPOpMaIueil GU3NIECKOro COAEPIKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAITMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U TIpeAbsBIICHUs] Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMAaIIUU, CTPYKTYPHUPOBAHUS U
WHTEpIpeTauy WHPOpMaIUH, MOJYUYEHHON U3 Pa3TUYHBIX UCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBAThH TMOJTyYaeMyl0 HHGOPMAIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOIINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIN3a UCTOUYHHKA WH(OPMAIINK;
MPOSABIIATH OPraHU3allMOHHBIE M  I[O3HABATEIBHBIE YMEHHS CaMOCTOSTEIIBHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHITIOTHEHHUS MPOEKTHBIX U Y4eOHO-
HCCIIEIOBATEILCKUX PadoT;

paboTaTh B TpyMIE C WCIOJTHEHUEM pA3JIMYHBIX COIUATBHBIX POJICH, TUIAHHUPOBATH
paboTy Tpymnmbl, pPAIMOHAIBHO pPACIpPEeisaTh JACSITSIBHOCT B HECTaHIAPTHBIX
CUTYyallMsX, aICKBATHO OIEHUBATh BKJIaJ KaXJOTr0 U3 YYACTHUKOB IPYMIIbI B PEIICHHUE
paccMaTpuBaeMoii MPOOIEMBI;

OpOSIBIISATE  MOTHBALMIO K Oyaymeid mpodecCHOHANBHOW — MESATENBHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHME

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoaunuectBo
YacoB

Pazngea 1. Mexanuka (moBTOpeHue, yriyoJjJeHHoe

H3y4eHHue).

11 Kunematuka 12

1.2 Juaamuka. 3akoHsl HetoToHA 10

13 Pabora, kuHeTH4eCKas SHEPT U, 18
3aKOHBI COXPaHCHHSI
CraTHKa TBEpJIOTO Tela.

14 I'mppocratuka. ['mppoaunamuka 10
UICATHHOM JKUKOCTH
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Paznen 2. Mosekyasipuasi puznka 1 TepMOIMHAMHKA

(moBTOpEHHUE, YIIyOJICHHOE H3yYeHHE)
MonexymsipHas Gpu3uKa.

2.1 Crpoenue BemiectBa. ['a3oBbie
3aKOHBI

2.2 DNeMEHThI TEPMOJNHAMUKHI

2.3 TennoBrie ABICHUS

24 [ToBepXHOCTHBIC U KAMMJUTSIPHBIC

3¢ deKThI
Hroro no pazgeny

12
12
10
6
40

Pa3zpnen 3. DaexkrpuyecTtBo (HOBTOPEeHHUE, YI1yOJeHHOE

U3y4eHHe)

3.1 DJIeKTpOCTaTHKA 16

32 [ToCTOSIHHBIN 3IIEKTPUYECKHN 12
TOK

3.3 MarnuTtocTaTika 8

3.4 DneKTpoAMHAMUKA 8

Hanpasnenue BocnuTaTenpHOM
JEATEIIbHOCTH

Oco3HaHKE IEHHOCTH (PU3UYECKOM
HayKH KaK MOIIHOTO MHCTPYMEHTA
MO3HAHUS MUPa, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, BayKHEHIIICH
COCTAaBJISIFOLLEH KYJIbTYPHI.
[leHHOCTHOE OTHOIIIEHUE K
JOCTHKEHHUSAM POCCUNCKUX YYEHBIX
¢uzukoB. Bocnpusrue
ACTETUYECKUX KauecTB (hU3HUECKOM
HayKH: €€ TapMOHUYHOIO
IIOCTPOEHUSI, CTPOIOCTH, TOUHOCTH,
JIAKOHUYHOCTHU. ['0OTOBHOCTH K
AKTUBHOMY YYacTHIO B
00CyX)eHUU 0OIIECTBEHHO-
3HAYUMBIX M 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C MMPAKTHYECKUM
MPUMEHEHUEM JTOCTHKEHHUI
buzuku

DnekTpoHHbICe (IU(PPOBEIE)
o0pa3oBaTeNbHbIC PECYPCHI

http://www.fipi.ru/ - ®enepanbHblit
HHCTUTYT IIEAarorut4eCKux HSMCPCHHﬁ;

http://www.it-n.ru/ - Cets TBOpYeCKHX
YUUTEINEH;

http://www.math.ru/ - Uateprer-
MoJAJepKKa yuuTenen pusmuke;

http://www.proshkolu.ru/ - BecrutatHbrit
LIKOJIBHBIA NOpTaL. Bee mKOobI
Poccun.

http://sdamgia.ru/ - o6pa3zoBaTebHbIA
MOPTAJI JIUIS TOJATOTOBKH K DK3aMEHaM.

http://www.terver.ru/ - IlIkonsHast
¢u3ka. CipaBOUHUK;

http://egeigia.ru/ - EI'2 u OI'D.
NupopmaninoHHslit 00pa3oBaTeabHbIH
noprain. [lonroroska k sk3ameHam.

http://www.school-collection.edu.ru




Hroro no pazneny 44

Pasznen 4. Kosiedoanusi 1 BOJTHBI

4.1 MexaHu4ecKue KojaeOaHus 6

4.2 DJNeKTpOMarHuTHbIE KoJeOaHMs 6

43 MexaHn4decKne u 4
AJICKTPOMArHUTHBIE BOJIHBI

4.4 OnTHka 20

Wroro mo pazneny 36

Paszpnen 5. OcHOBBI cienMaIbHOM TEOPUH

OTHOCHTEJIbHOCTH

5.1 OcuoBel CTO 4

Hroro no pazneny 4

Paznen 6. DiieMeHTHI KBAHTOBOM QU3UKH.
DNeMEeHTHI KBAaHTOBOW (DU3HKHU.

6.1 ®duznka aTomMa, aTOMHOTO S7pa U 4
JJIEMEHTAPHBIX YaCTHII

Hroro no pazngeny 4

Pa3nen 7. DjieMeHTHI ACTPOHOMUU U ACTPOPU3MKH
DneMEeHThI aCTPOHOMHUH 1 5
acTpo(U3HUKH

Hroro mo pazaeny 2

Pasznen 8. OBOBIHIAIOIIEE TIOBTOPEHHUE

Cucrematusanusa 1 0000IIeHne
MIPEIMETHOTO COACPKAHUS U

8.1 OTIBITA ICATEITLHOCTH, 14
MPUOOPETEHHOTO MPU U3yUESHUN
Kypca ¢pusuku 11 xnacca
Hroro no pazneny 14
PezepBHOE Bpemst 10




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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Ipuiaoxkenne 1

YYEBHO-METOJMYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHATBI

1. Mskumes I'.4., Cunsiko A.3. ®usuka. Monekymnsapraas ¢usuka. Tepmoaunamuka. 10
KJIacc, y4eOHUK 1151 yriyonenHoro uzydenus pusuku. M3a-so «poday, 2008.
2. Msxkumes I'.4., CunsaxoB A.3. @usnka. Inexkrpoaunamuka. 10-11 k1. YriryOieHHbIN
ypoBeHb, yueOHuk. 3a-Bo «JIpodar, 2015.
3. Msxwumes I'.fl., CunsikoB A.3. @usuka. Konebanus u Boansl. 11 kimace. YrinyOneHHbIH
ypoBeHb, yueOHUuK. M31-Bo «Ipodar, 2015.
4. Mskuies ' 4., CunsixoB A.3. ®usuka. KBantosas ¢pusuka. 11 xnace. YriayOneHHbIi
ypoBeHb, yueOnuk. M3a-so «podar, 2015.
5. Kabapaun O.®., OpnoB B.A., ITunckuit A.A., OBenuuk O.E. ®uzuka. YueOuuk s 10
KJIACCOB ¢ yriyOseHHbIM u3yuenueM ¢usuku. U3n-so «IIpocsemenney, 2002.
3agauHuKHN
1. 3agaum no dusuke. [lox penakiueit O.5.CaBueHko
2. E.M.Bytuxos, A.A.beixoB, A.C.KonapatseB «Pu3nKa B IpUMEpax U 3aadax».
3. I'.B, Menenun «dusuka B 3amadax.
4. C.M.Kozen «3amauu o pu3mKe.
5. T.A. beunpukoB E.N.bytukos, A.A.beikoB, A.C.KonnpatseB «3anaun no ¢pusuke st

MOCTYIMAOIINX B BY3bD».

JlonoaHUTENbHAS IUTepaTypa:
1.

© oo NG,

A.I1.Epmios, 1.11.BopoObeB, B.I'.XaputonoB «®u3uka — 9» Yuebnuk s 9 kiacca
cpenHeil mkonsl. Tpu ypoBHs 00yUeHHUs.

A.I1.Epmios, B.I'.XaputonoB «®u3uka» Y4ueOHUK A1 MIKOJ (PHU3UKO-MAaTEMaTHUYECKOTO
npodus.

AILEpmos, A.JI.Kynepurox, B.I'. XaputonoB «MonekynspHas pusmka.
I'uaponunamukay. YueOHoe mocoOue ¢ KOMIbIOTEPHBIMH JEMOHCTPALHSIMH.
B.H.MBanuenko, B.U.TensHoB, I'.B.®enotouy, B.I'.Xaputonos «®uzuka — 1 1».
VYuebnuk it 11 knaccoB cpetHuX 00111e00pa3oBaTeNbHBIX YUeOHBIX 3aBeieHu. Tpu
YpOBHS 00y4EHHS.

B.H.MBanuenko «3nekrpocrarukay [locodbue misa yaamuxcs CYHI] HI'Y.
B.H.MBanuyenko «Maruuroctatuka» [locodue mst yuammxes CYHI HI'Y.
E.W.Bytukos, A.A.beikoB, A.C.KonaparseB «®Dusnka ajs HOCTYyNAOMINUX B BY3bI».
JI.A.Jlannay, A.N. Axuesep, E.M.JIupmmn «Kypce oOmieit puznkm»

P.®eitaman, P.JIeiiton, M.Connc «DeiiMmaHOBCKHE TEKIIUU TIO (DU3HKEY.

10 A.A. TTuackuit. PU3UKA 10 xiacc.



MUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
HUHTEPHET
http://www.fipi.ru/ - ®enepaabHbIil HHCTHTYT MEAArOTMUYCCKUX U3MEPEHUIA;

http://www.it-n.ru/ - Cetb TBOpYECKUX yUUTEIIECH;

http://www.math.ru/ - arepaer-nioaaep:kka yunresiei Gusuke;
http://www.proshkolu.ru/ - BecrutaThblii mkonbHbIN opTai. Bee mkossr Poccuu.
http://sdamgia.ru/ - oOpa3oBaTebHbINM TOPTAJ IS TOJATOTOBKH K SK3aMEHAM.
http://www.terver.ru/ - IlIkonbHas ¢uska. CripaBO4HUK;

http://egeigia.ru/ - EI'D u OI'D. MudopmannonHbiii 00pa30BaTeIbHbINA TOPTAIL.

No ok~ owdPE

[ToaroroBka K 3K3aMeHaM.

8. http://www.school-collection.edu.ru — eaunast kosuiekis nudPOBBIX 00pa30BaTEIbHBIX
pecypcos.

9. http://www.ege.edu.ru/ Equnstii 'ocyapcTBeHHBII 9K3aMeH

10. http://www.edu.ru/ - Poccuiickuii 00pa3oBaTesIbHbIN TOPTAI



