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[Iporpamma 1o ¢u3MKe Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBaHUU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pazoBarenabHO mporpaMmsbl, npenacraBieHHbix B PI'OC COO, a
Takxke ¢ yd€ToM ¢eaepanbHoil padoyeil mporpammsl Bocniutanus U Konuenuuu
npenojaBanus  ydeOHoro mpeamera «@Pu3zuka» B 00pa30BaTENIbHBIX
opraumsaiusax  Poccuiickon — denepauuy,  peaM3yIOIIMX  OCHOBHBIC
oOpa3oBaTeabHbIE IPOTPaAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0sA3aTeNIbHOE MPEAMETHOE
coJiepKaHKe, YCTaHABIMBACT PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3yUYEHUs
TEM U pa3lelioB y4yeOHOro mpeaMera ¢ YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro IMpoliecca, BO3PACTHBIX
ocobenHoctell oOyvatonuxcs. [Iporpamma no ¢usuke Aa€t npencraBieHUuE O
HEeNsIX, COAEpXKaHUM, OOIIeld cTpaTeruu OOy4YeHUs, BOCIUTAHUS U Pa3BUTHUS
oOydaromuxcs cpencrsaMu ydeOHoro mnpenMera «Pusnka» Ha YrIIyOJIEHHOM
YpOBHE.

N3yuenue kypca Qusuku yriayOa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3aauyu Mpo¢eCcCUOHAIBHON OpPUEHTAIlMU, HAMpaBJIEHO Ha CO3JaHUE YCIOBUU
JUISL TIPOSIBJICHUSI CBOUX WHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
KOKIbIM  OOyYaronmuMmcsi, KOTOpble  HEOOXOAMMBI IS  MPOJIOJKEHUS
oOpa3oBaHHs B OpraHM3alUsix MpOoPEecCHOHAIBHOTO 00pa3oBaHus IO
pa3sTUYHBIM (PU3UKO-TEXHUUYECKUM U MHKEHEPHBIM CIEIUATBHOCTSM.

B mnporpamme mno ¢Qusuke omnpeaensioTcs IUIAaHUPYEMbIE pe3yiIbTaThl
OCBOGHHS Kypca (M3UKM Ha YypOBHE CpeAaHero oomero oOpa3oBaHUA:
JUYHOCTHBIE, METaNpeIMeTHbIe, NpeaMeTHbIe (Ha YriyOJEHHOM YpOBHE).
Hayuyno-meTomonornueckoii  OCHOBOM 111 pa3paboTku  TpeOOBaHHWM K
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJabTaTaM 00ydJarouiuxcs,
OCBOUBIIIHMX MPOrpaMMy Mo (U3MKE Ha YPOBHE cpeaHero oliiero oopa3oBaHUs
Ha YriyOJE€HHOM ypOBHE, SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

[Iporpamma no usmke BKIHOYAECT:

IUITaHUPYEMBbIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKU Ha YriayOJIE€HHOM
YpOBHE, B TOM UYHUCJIE NIPEIMETHBIE PE3YJIbTAThI [0 rojilaM 00yUeHUs;

conepxkanue ydyeoHoro npeameta «Pusuka» 1o rojgaM o0ydeHusI.

[Iporpamma mo ¢u3uke HMMeeT NPUMEPHBIA XapaKTep M MOXKET ObITh
UCIIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUSI CBOMX Pab0OUUX MPOTrpaMM.

IIporpamma 1o ¢u3HKe HEe CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTENIECH
U TIPEIOCTaBISIET BO3MOXKHOCTH JUISl peaju3alliyd Pa3iudyHbIX METOJUYECKUX
MOJIXOJI0B K MPENoAaBaHUI0 (U3MKHU Ha YIIyOJEHHOM YPOBHE IPH YCIOBHHU
COXpaHEHUs 00A3aTEIBHON YaCTH COAEPKAHUS Kypca.



®u3rka Kak Hayka O HaumOoJsiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYMAas B
KauecTBe y4yeOHOro IMpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIAJI B
cucteMy 3HaHUM 00 okxpyxatomeM wmupe. IllkonbHbIE Kypc (u3Mku —
CUCTEMOOOPA3YIOMIMI  UIsl  €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEAMETOB,
MOCKOJIbBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U SIBICHHH,
M3yyaeMbIX XUMHEH, Ouosiorued, pusznueckoil reorpadueid U acTpOHOMHEH.
Hcnonb3oBaHue M aKTUBHOE NpUMEHEHHE (PU3UYECKUX 3HAHUU OIpenesnsio
XxapakTep u OypHOE pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, MOJYYEHHs] HOBBIX MaTepUajoB €
3aJlaHHbIMU CcBoMcTBamMu. M3ydeHue (UMK BHOCUT OCHOBHOW BKJIaJ B
(opMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOydvarouierocs, B
dbopMupoBaHue yMEHUN NPUMEHSATH HAy4YHBIM METOJ] TO3HAHUA TIPU
BBITIOJIHCHUW UMH YYEOHBIX UCCIICIOBAHU.

B ocHOBY kypca ¢u3nku Ha YpOBHE CpeaHero oOImiero oOpa3oBaHUS
MOJIOKEH PpAJl HJIeH, KOTOpbIe MOXHO paccMaTpuBaTh KakK TPUHLHUIIBI €ro
OCTPOCHHS.

Hoea uyenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET
KaK BOTIPOCHI KJIACCUYECKOM, TaK U COBPEeMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepual Kypca (U3HKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peannzanys NpeanoiaracT UCnoib30BaHUE
TYMaHUTApHOTO MOTEHIIHaNa (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUSA
¢uzuku Cc pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MPOOIeMaMH.

Hoea npuknaonon wnanpasenennocmu. Kypc o(usuku yrioyOoa€HHOTO
YPOBHSl TpPEANoJiaraeT 3HAKOMCTBO C IIMPOKUM KpPYrOM TEXHHYECKUX U
TEXHOJOTUYECKUX NPUIOKEHUN H3YUYCHHBIX TEOpUM W 3aKOHOB. IIpm 3TOM
paccMaTpHUBAIOTCA HA YPOBHE OOIMMX TPEICTABICHUH ¥ COBPEMEHHBIC
TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHUHU.

Hoea 3konozuzayuu peainsyeTcs MOCPEACTBOM BBEJICHUSA 3JIEMEHTOB
COJIEpKaHUs, MOCBSIIEHHBIX HKOJOTMYECKUM MpOOJIeMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBA3aHbI C PA3BUTUEM TEXHHKU M TEXHOJOTHH, a TakKe 00CYKIEHUS
npobyieM  palMoHANbHOTO  MPHUPOAOINONB30BAaHUS U JKOJIOTHYECKOH
0€30IacHOCTH.



OcBoeHMe coJiepKaHus MPOrpaMMBbl IO PU3HKE JOJKHO OBITh MOCTPOCHO
Ha MPUHLNINAX CUCTEMHO-AEATENbHOCTHOrO noaxonaa. s hpusuku peanusamus
ATUX NOPHUHIMUIOB Oa3upyeTcss Ha HUCHOJb30BAHUM  CAMOCTOSTEIIBHOIO
AKCIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOMIETO (akTopa y4eOHOro mpolecca.
Jlist yrityOGJI€HHOTO YpOBHSI — 3TO CHUCTEMA CaMOCTOSTEIBHOTO YYEHHUYECKOro
AKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIBHBIE YUYEHUUYECKHE OIbBITHl IIPU
M3YYEeHUH HOBOI'O MaTepualia, J1abopaTopHble pabOThl U padOThl MPAKTHKyMA.
[Ipu >TOM BO3MOXHBI J[Ba criocoba peanuzanuu (PpU3NYecKOro mnpakTukyma. B
NEPBOM cllyyae MpakTUKyM npoBoautcs nubo B koHue 10 u 11 kmaccos, 1ubo
nocjie MepBOro M BTOPOrO MOJYTOJUMNA B Ka)XJAOM U3 ATHX KjiaccoB. Bropoi
Croco0 — 3TO UHTErpanus paboT NMPaKTUKyMa B CUCTEMY JabOpaTOPHBIX padoT,
KOTOpBIE TPOBOASTCS B IMpolecce U3ydeHus paszzaena (temsl). I[lpu stom mon
paboTaMu MpakTUKyMa IMOHUMAETCS CaMOCTOSITENIbHOE UCCIIEeI0BaHKEe, KOTOPOe
IPOBOAMUTCS IO PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BHIa O€3 MOIIAaroBon
UHCTPYKIIUU.

B nporpamme mno Qusnke cucTeMa YYEHHYECKOTO JKCIEPUMEHTA,
71a60paTOPHBIX padOT U MPAKTUKyMa IMpeICcTaBlieHa eIMHbIM MepeuyHeM. Bridop
TEMATUKU JJIs1 3TUX BUJIOB YUCHUUYECKUX MPAKTUUECKUX PabOT OCYIECTBISETCS
y4acTHUKaMU  00pa3oBaTENILHOrO IMpoIlecca MCXOAs M3  0COOeHHOCTEU
NOYPOYHOTO IIJITAHUPOBAaHMS W OCHalleHus kabunera ¢usuku. [lpu 3TOM
oOecrieuynBaeTcsi OBJaJeHUE OOYYAIOIIMMUCS YMEHUSIMU MPOBOJUTD MPSMBIE U
KOCBEHHbIE M3MEpPEHHUsI, UCCIIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH U
MIOCTaHOBKY OMBITOB IO MPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Bonpiioe BHUMaHHE yAENSeTCS PEUICHUI0 PACUETHBIX M KAaYeCTBEHHBIX
3anay. [Ipu aTOM A pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3aJ]a4H C SIBHO
3QIaHHOM M HESIBHO 3aJaHHOM (PU3HYECKOH MOJENbI0, ITO3BOJISIONINE
MPUMEHSTh W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJIHOrO pasziena
Kypca, TaK M HHTETpUpYys NPUMEHEHUE 3HAHUN M3 pa3HbIX paznaenoB. [us
KaueCTBEHHBIX 3ama4 PUOPUTETOM SIBJISTFOTCS 3a/IaHus Ha
o0BsICHeHHE/TIpE/ICKa3aHue TPOTEKaHMs (PU3MUECKUX SBICHUNA W MPOIIECCOB B
OKpYXarolen Ku3HM, TpeOyromue BpIOopa (pru3ndeckoil Moaenu i CUTyaluu
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu DPI'OC COO k MarepuanbHO-
TEXHUYCCKOMY OOCCIICUEHHI0 Y4eOHOTO Tporiecca Kype GHU3UKU yriayOJIEHHOTO
YpOBHS Ha YPOBHE CpEIHETr0 OOIIero o0pa3oBaHUS JIOJDKEH HW3Yy4aThCs B
YCIOBHUSX MPEIMETHOro KabuHera. B kaOuHeTre GU3UKH JOJDKHO OBIThH
HeoOXxoauMoe J1abopaTtopHOe O0OpYAOBaHUE JISI BBINOJHEHHS YKAa3aHHBIX B



nporpaMme no (pU3MKEe YYEHMUECKHX OIBITOB, Ja0OpPaTOpPHBIX padboT U padoT
MPaKTUKYMa, a Tak)Ke JEMOHCTPAIIMOHHOE 000PYyI0BaHHUE.

JleMoHcTpanmoHHOe 00Opy/oBaHHe (QOpMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MHHHMAJIBHOH JIOCTAaTOYHOCTH M O00ECIEeYMBAECT IOCTAHOBKY
MEPEUYNCIICHHBIX B TIporpaMMe IO (DHU3UKE KIFOUEBBIX JIEMOHCTPALMHA IS
UCCJICIOBAHMUS HW3YYaeMbIX SIBICHHA W  MPOIECCOB, OJMIUPHUECKHX H
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOe 00OpYy/IOBaHHE I YYEHWYCCKUX TPAKTHYCCKUX padoT
dbopMHpYyETCsI B BHJIC TEMAaTHYCCKUX KOMIUICKTOB U 00€CIIeUnBaeTCs B pacuére
OJTHOTO KOMIUICKTAa Ha JBYX OOyYaromuxcs. TeMaTHYeCKue KOMIUICKTHI
1abopaTOpHOTO 000PYIOBAHUS JIOJDKHBI OBITH TMOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHUM aHAJIOTOBBIX U ITU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUPPOBBIX J1a0OPATOPHIA.

OCHOBHBIMH LIEJIIMH U3y4YeHUsT (PU3UKH B 00IIIeM 00pa30BaHHUH SIBJISFOTCS:

dbopMHupOBaHUE HHTEpeca W CTPEMJICHUS OOYYarOIIMXCS K HayYHOMY
U3YYCHHWIO TPUPOJIBI, PpPAa3BUTUE WX HWHTC/UICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TO3HaHUs U (OPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY/KAIOUTUM SIBIICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHuE YMEHHMH OOBACHATH SBJICHHUS C HMCIOJb30BAaHUEM
bu3MUecKrX 3HAHUM ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMuUpOBaHUE TPEICTABICHUNA O POJIU (GUHKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE  TPEJCTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
mpoecCHOHanbHON ESITETbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOATOTOBKA K
JanbHEUIIeMy OOY4YeHHIO B ’TOM HAMPaBICHUU.

JlocTH>KeHUE 3TUX LeJel 00ecreuynBaeTCsl pEIIEHUEM CIIENYIOIINX 3a7a4 B
mpoliecce u3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIeTro 00pa3oBaHus:

npuoOpeTeHue CUCTEMBbl  3HAHHUU 00 o0mmx bu3nIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJCKYISPHYIO
bU3HKyY, STEKTPOIUHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI aCTPO(PU3NKH;

dbopMupOoBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
00BsiCHeHNS (U3UUECKUX SIBJICHUA B MPUPOJE U JJISl MPUHSATHUS MPAKTUUECKUX
pEIICHUI B MOBCETHEBHOW KU3HU,

OCBOCHHE CIIOCOOOB pEIICHHs] Pa3IMYHBIX 3a/ad C SBHO 3aJIaHHON
duznueckor MOJEINbIO, 3a7a4, MOAPa3yMEBAIONINX CAMOCTOSTEIHFHOE CO3/IaHNe



(¢u3znueckoil MoJenau, aJeKBATHOM YCIOBHMSM 3aJaud, B TOM YHCIE 3aaad
MHXEHEPHOI'O XapaKTepa;

MOHMMaHWE (PUBHMYECKUX OCHOB M TMPUHIIUIIOB ACHCTBUSI TEXHUUECKUX
YCTPOICTB M TEXHOJIOTMYECKUX IMPOIIECCOB, HUX BIMSIHHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(¢u3nUecKUX HKCIEPUMEHTOB, aHajlu3a W UHTEpIpeTanuud HHPOpPMaLHH,
OTIpEJIENICHHS] IOCTOBEPHOCTH MOJYYEHHOI'O pe3yiibTaTa;

CO37laHUE YCIIOBUM ISl pa3BUTUSI YMEHUHN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOMU JEATEIBHOCTH;

pa3BuTHEe WUHTepeca K cdepam mnpodeccuoHaNbHONW JEeATEIbHOCTH,
CBSI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ TtpedoBanusiMu PI'OC COO yrayO6nEéHHBIA ypOBEHb
u3ydeHus yuyeOHoro mnpeamera «®PusznKa» Ha YpPOBHE CpEJHEro oOIIero
oOpa3oBaHus BHIOMpAETCs OO0YYaIOIUMUCS, IIAHUPYIOIIMMU MPOJOJIKEHUE
00pa30oBaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MTPOPHIIA.

Ha wusyuenue ¢usuku (yrinyOn€éHHBIA YpPOBEHb) Ha YpPOBHE CpPEIHEro
obmero oopazoBanus otBoautcs 340 vacos: B 10 kimacce — 170 yacoB (5 gacos
B Hegnento), B 11 kmacce — 170 gacoB (5 yacoB B HEICIIO).

[Ipennaraemseiii B mporpamme 1o (u3MKe MepedyeHb Ja0OpaTOPHBIX WU
NPAKTUYECKUX pPabOT SBISETCS PEKOMEH/IOBAHHBIM, YUMTENb JeNaeT BBHIOOD
IpOBEJICHUsT JIa0OpaTOPHBIX PAOOT U OMBITOB C YYETOM HMHAMBHUAYATBHBIX
O0COOCHHOCTEH 00yYarOITNXCS.



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Paznen 4. JinekrpoauHaMuKa.

Tema 4. Mazcnummnoe none.

B3anmopgelicTBue MOCTOSIHHBIX MAarHUTOB M NPOBOJHUKOB C TOKOM.
MarautHoe mnosie. BekTop MarHUTHOM MHAyKIMHU. IIpuHOMII Cynepro3uuuu
MArHUTHBIX MOJIEN. JINHUKM MarHUTHOW UHIYKIHH.

MarsuTHoe 1oJie NpoBOJHUKA C TOKOM (IIPSIMOT0 MPOBOJHUKA, KATYIIKHU U
KpyroBoro BuTka). OneIT DpcTena.

Cuiia AMmnepa, €€ HalpaBJI€HUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBieHHME W MOJIYJb. JIBW)KEHHE 3apsKEHHOU
YaCcTHIIBl B OTHOPOJIHOM MarHUTHOM 1osie. Pabota cunbl Jlopeniia.

MaruuTtHoe none B BelecTBe. @eppoMarHeTuky, napa- 1 JUaMarHeTUKy.

TexHuueckne ycTpoHCTBa M TEXHOJOTMYECKHE IPOLIECCHI: MPUMEHEHHE

MOCTOSIHHBIX MarHHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTENIN 3JI€MEHTAaPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna nuHMNA MHAYKIMM  MarHUTHOTO TMOJS  IOJIOCOBOTO M
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kapruna 1nuHMII MarHMTHOM WHAYKUUMHU TMOJAS JUIMHHOTO IPSMOIO
IPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumonericTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HeinictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne NBUKEHUS IMyYKa JIEKTPOHOB B MArHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOXJIEKTPUUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TMOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanne cBOWCTB (peppOMArHETUKOB.

HccnenoBanne AeNCTBUS MOCTOSIHHOIO MarHUTA HA PaMKy C TOKOM.

N3mepenue cunbl Amrepa.

N3ydeHne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIUA Ha OCHOBE M3MEPEHUS CHUJIbI
Awmrepa.

Tema 5. InekmpomazHumnan uHOYKYuUs.



SIBiieHMe DJIEKTPOMArHUTHOW HMHAYKUMH. [IOTOK BekTOpa MarHUTHOU
naaykinu. OJ1C mHAyKmuu. 3aKOH AJEKTpOMarHuTHOM uHAyKuuu Dapanes.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKUHUH B MPOBOJHUKE, ABUKYIIEMCS B OHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. Karylllka MHIYKTUBHOCTH B LENH MOCTOSHHOTO TOKAa.
SABnenne camonHaykuuu. JJ1C caMOMHAYKIUN.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCcTpoiCcTBa U TEXHOJIOTUYECKUE MPOLECCHl: MHAYKIIMOHHAS
1e4yb, COJCHOW/I, 3alIATA OT BJECKTPU3ALMU TEJl MPU JIBUKEHUM B MATHUTHOM
noJie 3eMJIu.

Jemoncmpayuu.

HaGmronenue siBjeHUs 3JIeKTPOMArHUTHOW MHAYKITUH.

UccnenoBanne 3aBucumoctd ID/[C MHOYKIMM OT CKOPOCTH HU3MEHEHMS
MAarHMTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenne marauTa B aJIOMHHHUEBOM (MEIHON) TpyOe.

SIBneHne caMOMHIYKIUU.

UccnenoBanne 3aBucumoctd IJIC caMOMHIYKIMH OT CKOPOCTH
U3MEHEHUS CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIHAH.

Onpenenenne MHAYKIMY BUXPEBOTO MArHUTHOTO MOJIS.

HccnenoBanue siBIEHUS CAMOUHAYKIUU.

COopka Moienu JIEKTPOMArHUTHOTO TeHEPaTopa.

Pasnen S. Konne0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

Konebarenphas cucrema. CBOOOHBIE KOTIEOAHUS.

lapmonunueckue  konebanusi. KunHemarnueckoe W JUHAMHYECKOE
omucaHue. OJHEPreTUYECKOE OMHCaHuEe (3aKOH COXPAHEHUS MEXaHUYEeCKOH
sHeprun). BrIBOJ MMHAMUYECKOTO ONMMCAHUS TAPMOHHYECKHUX KOJICOaHUN U3 WX
SHEPreTUYECKOr0 U KWHEMATUYECKOTO ONKMCAHHUS.

Amvmntyna u (aza konebanuii. CBA3b aMILUTUTYAbI KOJIEOAHUM HUCXOHOMN
BEJTMYHMHBI C aMIUTUTYITaMU KOJIeOaHMi €€ CKOPOCTH U YCKOPEHHUSI.



[lepuon u yactora konebanuid. [lepuoa Manbix CBOOOJHBIX KOJeOaHUM
MaTeMaTu4eckoro MasdtHuka. Ilepuon cBOOOAHBIX KoOJIEOAHUU MPYKUHHOTO
MasiTHUKA.

[lonsiTue o 3aryxalmux KoyieOaHUAX. BbIHYXJAeHHbIE KOieOaHMs.
Pe3onanc. Pe3onancHas kpuBas. BiusHue 3aTyXaHus Ha BHJ PE30HAHCHOWU
KpUBOW. ABTOKOJIEOaHMUS.

TexXHUYeCKHe YCTPOWCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: METPOHOM,
qachl, Kaueau, My3blKaJIbHbIE MHCTPYMEHTBI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoJe0aTeNbHOrO IBUKEHHUS.

HaGmonenre He3aBUCUMOCTH MEPHOJIa MajbIX KoueOaHUW Ipy3a Ha HUTU
OT aMILTUTY/IbI.

HccnenoBanne 3aryxamomux KojJeOaHMNW W 3aBUCMMOCTH MEpHOJa
CBOOOJIHBIX KOJI€OaHUN OT COMPOTHUBIICHHUS.

HccnenoBanne kosiebaHuWN Tpy3a HAa MACCUBHOM NPYXHUHE C LEJBIO
dbopMupoBaHUs peICTaBICHUNA 00 UIeaTbHON MOJIETH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPIHH MPHU KOJEOAHUSIX IPy3a Ha MPYKUHE.

HccnenoBanue BBIHYXICHHBIX KOJIEOAHUH.

HaGmonenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuona CBOOOAHBIX KOJIEOAHWW HHUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3ydenne 3akoHOB ABWIKCHMsI Tela B XOAe KoJIeOaHMH Ha yIpyrom
OJ/IBECE.

N3ydeHne nBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHHUKE.

HccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOIMINX KOJIE€OaHHIA.

HccnenoBanne BHIHYKICHHBIX KOJICOaHUH.

Tema 2. dnekmpomazHumHusle Koj1edaAHUA.

Konebarenpubiii koHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIC KoJeOaHUS B
ujeanbHOM KoJiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTY/IbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0M CUJIbI TOKa B KOJIe0AaTeTbHOM KOHTYpE.

3aKOH COXpaHEHHUS SHEPTHH B HICATLHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaroiiue ANEKTPOMArHUTHBIE KoseOaHwms. BoiHyXeHHbIE
AIEKTPOMArHUTHBIC KOJIeOaHusI.

[lepemeHHBIi TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JNEUCTBYIOIIEE 3HAUYCHHE CHJIbl TOKA W HANPSHKEHUS MPU pa3nyHOM (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.



CuHyconanbHbli IEPEMEHHBINM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
MHIYKTHBHOCTH B IIENW CHHYCOUJAIBHOTO IIEPEMEHHOTO TOKA. P€30HaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Nneanbusiii Tpancopmarop. [IpousBoacTsBo, nepemada u motpedlieHue
AJIEKTPUYECKOU SHEPTUMU.

DKOJIOTUYECKHE PUCKU TIPU IPOU3BOJACTBE JIIEKTpodHepruu. Kymbrypa
HCIIOJIb30BAaHUS AJEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HMU.

TexHu4eckne yCTporCTBa U TEXHOJIOTUYECKHUE MPOLECCHI: IIEKTPUUYECKHIA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEIAY.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUSI.

3aBUCUMOCTb YacCTOTbl CBOOOJHBIX KOJ€OAHWH OT MHIYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIEKTPOMarHuTHOrO TeHEpaTopa.

BrinyX/1IeHHbIE CUHYCOUAAIbHBIEC KOJIEOaHUS.

Pesucrop, karymka MHIYKTUBHOCTA U KOHJEHCATOP B LIENIH [IEPEMEHHOIO
TOKA.

Pesonanc npu mnocinenoBaTEIbHOM COCAMHEHUU PE3UCTOpPA, KaTyLIKH
UHIYKTUBHOCTH U KOHJEHCATOpA.

YCeTpoicTBO M IPUHIIUIT ISUCTBUS TpaHc(opMaropa.

Mogens JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3yuenne Tpancdopmaropa.

NccenenoBanne NepeMEHHOIO TOKA 4epes3 MOCIEI0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmronenue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanne pabOTbl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbLE 6OIHbL.

MexaHnueckue BOJHBI, YCIIOBHS MX pacnpocrtpaHeHus. [lonmepeuynsie u
IIPOOJIBHBIE BOJHBL. Ilepnon, CKOpOCTh pacnpOCTpaHEHHs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpaKE€HHUE, MpesoMIIeHUe, HHTephEepeHLIUs U
nudpaKIus.

3Byk. CxopocTh 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOIIEW CPEbI.

OIEKTPOMATrHUTHBIE BOJHBL. YCIOBUS W3JIYYEHHs DJIEKTPOMArHUTHBIX
BOJIH. B3auMHas opueHTanus BEKTOPOB B JJIEKTPOMATHUTHOW BOJIHE.



CBoiicTBa  SJIEKTPOMArHUTHBIX  BOJH:  OTpakeHUE, MPEIOMIICHHUE,
noJiipu3anus, uHTepdepeHuus u qudpakims.

[IIkana >MeKTPOMAarHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Pannonokanus.

DNEeKTPOMArHUTHOE 3arPsI3HCHUE OKPY>KAIOIEH CpeIbl.

TexHudeckne ycTpoMCTBA M MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, TenedoH, CBY-
neyb, yAbTPa3BYKOBasl JMArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpOCTPaHEHHUE MOMEPEUHBIX U MPO0JIHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTH JIJIMHBI BOJHBI OT YACTOTHI KOJICOAHUH.

HaGmronenne orpakeHus M pesIoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenune naTepdepeniiuu u 1ugpakiiui MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pEe30HAHC.

CRoiicTBa yJbTpa3ByKa U €ro MpUMEHEHHE.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAOU U
4acTOTOM KoJIeOaHUH.

HccnenoBaHnne  CBOWCTB ~ 3JEKTPOMATrHUTHBIX ~ BOJIH:  OTPaXkKEHUE,
peIOMIICHHE, MOJIsIpU3alus, AuPppaxius, HHTepdepeHus.

Oo6HapyxeHne HHPpaKpacHOro U yIbTPa(hrOIETOBOTO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuyenune mapaMeTpoB 3BYKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAmMoMHEWHOE PacIpPOCTPAHEHUE CBETA B OJHOPOAHOUW cpene. Jlyd
cBeTa. To4YeUHBI UCTOYHHUK CBETA.

Otpaxkenue cBeta. 3aKOoHbI OTpakeHusi cBeTa. [locTpoeHue n3o0pa)keHuit
B IuI0cKOoM 3epkaiie. Cepruueckue 3epkana.

[Ipenomiienne cBeTa. 3akoHBI MPEJIOMIIEHUSI CBeTa. AOCOJIOTHBIN
nokazateiab mnpejgomsieHUs. OTHOCHUTENbHBIA  MOKa3aTellb  IPEJIOMIICHUS.
[ToCTOSSHCTBO 4acTOThI CBETa M COOTHOLIECHHWE [JIMH BOJH MpPH MEPEXoje
MOHOXPOMAaTHYECKOTO CBETA Uepe3 IPaHully pasjiesia IByX ONTHYECKUX CPE.

Xon nydeit B npusme. ucnepcus ceeta. CI0XKHBIA COCTaB OEJIOro CBETA.
[IBer.

[TonHoe BHyTpeHHee orTpaxkeHue. lIpenenpHbId  yroa  MOJHOIO
BHYTPEHHETO OTPAKCHHUSI.



ColOuparomie u pacceuBarolive JIUH3bl. ToHKas auH3a. DOKycHOE
pacCTOsIHME M ONTHYECKas Cuia TOHKOM JMH3bl. 3aBUCUMOCTh (DOKYCHOTO
paccTosiHUsl TOHKOM c(eprueckoil TUH3bI OT €€ TeOMETPUU U OTHOCUTEIHLHOIO
IIOKa3aTeNs MPETOMIICHHUS.

dopmysia TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

Xon ny4da, MPOLIEANIEr0 JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyecko ocu. [locTpoeHue wn300pakeHUl TOYKM M OTpe3Ka MpsMOil B
coOHparoUMX U PacCEUBAIOIIUX JIMH3aX U UX CUCTeMaXx.

OnTtuueckne npubopsl. Paspemaromass  cnocoOHocTh. ['maz  kak
ONTHYECKAsI CUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wutepdepenunst cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMyMOB M MHUHHMYMOB B HHTEp(hEpEHIIMOHHOU
KapTUHE OT JIByX KOTE€PEHTHBIX MCTOYHUKOB. I[IpuMephl KIaCCHUUECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. dudpaxkinmonnas pemérka. YclIoBUe HaOIIOICHUS
[JIABHBIX MAaKCMMYMOB T@pU TNAJE€HUH MOHOXPOMAaTHYECKOTO CBE€Ta Ha
TUGpaKkIUOHHYIO PEIIETKY.

[Tonsspuzanms ceera.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKHE MPOLECCHI: OYKH, Jyma,
nepuckor, goroannapar, MUKPOCKOII, MPOSKIIMOHHBIN anmnapar, MpoCBEeTICHHUE
OIITHUKH, BOJIOKOHHASI ONTHKA, TUPPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanne npenoMieHUs CBETA.

HaGmronenre moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccenenoBanne Xxoia CBETOBBIX IIyYKOB 4YE€pe3 IIOCKONAPAIIEIbHYIO
IJIACTUHY U IIPU3MY.

NccnenoBanne cBOMCTB M300paKEHU B JIMH3AX.

Mopenn MUKpPOCKOIIa, TEJIECKOTa.

Hab6monenne naTepdepeHnm cBeTa.

Habmionenme 1BeTOB TOHKUX TIEHOK.

Hab6mronenne nudpakimu ceera.

Nzyuenue nudpakiinoOHHON PEMIETKH.

Habmonenmne nudpakiinoHHOTO CIIEKTpa.

Hab6monenne nucrniepcuu cBera.

HaGmronenue noisipu3anuy cBeTa.

[IprmeHeHne MoAIPOUIOB I U3YUEHNSI MEXaHUUYECKUX HAITPSKCHUN.



Yuenuueckuii sxkcnepumenm, nadopamopmuie padbomol, NpaKmMuKym.

N3Mmepenne nokazarens NpeoMIICHUS CTEKIIA.

UccnenoBanue 3aBucuMoctu (OKYCHOTO PAcCTOSIHUSI OT BellecTBa (Ha
MPUMEPE KUJKUX JIHH3).

N3mepenue HokycHOro pacCTOsIHUS PACCEUBAIOIIUX JIMH3.

[TonyueHnne n300pakeHUs B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.

[TonyueHnne n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KonctpynpoBaHnue T€I1€CKOMUYECKUX CUCTEM.

HaGmonenue nudpakunu, tHTEpGEPEHIIUN U TOJIPU3AIUU CBETA.

N3ydyenne monsipu3aluv  CBETa, OTPAXKEHHOrO OT MOBEPXHOCTH
JABJTICKTPUKA.

N3yuenne uaTEpPEpeHIINN JTA3EPHOTO U3TYUYCHUS HA JIBYX IIEJISX.

Ha6monenne nucnepcun.

Hab6monenue u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenue qiMHbI CBETOBON BOJTHBI.

[Tonyyenue  cmekTpa  M3JAy4YEHUS]  CBETOAMOAA  NOpPU  TOMOIIHU
TU(PaKITUOHHON PEIIETKY.

Paznen 6. OcHOBBI clieNMAJILHON TEOPUU OTHOCUTEIbHOCTH.

I'panunpl  OpPUMEHMMOCTH — KJaccU4yecKou  MmexaHuku. IlocTynatel
CHEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wHTepBaid. I[IpeoOpaszoBanus Jlopenna.
VYcnosue npudMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHH M COKPAILICHUE JJINHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKOW YACTHUIIBIL.

CBsi3p Maccbl C DSHEPru€d W HMIYJIBCOM PEIATUBUCTCKON YaCTHUIIBI.
DHEprus MoKos.

TexHu4eckre yCcTpOWCTBAa M TEXHOJOTMYECKUE MPOLECCHI: CIIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHLL.

VY4eHndeckuit IKCIIEPUMEHT, JIa00paTOPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyIbCa UM SHEPrUU  PEISITUBUCTCKUX dvacTull (IO
doTorpadusim TpeKoB 3apsHKEHHBIX YaCTHUI] B MATHUTHOM T10JIE).

Paznen 7. KanToBas ¢pusuka.

Tema 1. Kopnyckynapno-6011n080ii Oyaiusm.

PaBHOBecHOe TermIoBOE U3IMydYeHHE (M3IydYeHHE aOCOJIOTHO YEPHOTO
Tena). 3akoH cMmelieHus: Buna. I'unore3a I[lnanka o kBaHTax.

®oToHBI. DHEPTrHUsS U UMITYJIbC (POTOHA.

®otoaddexr. Omnwvitet A. I'. CrometoBa. 3akoHbl (oTodrddexra.
VYpaBuenue Diinireitna aiist potoaddexra. «Kpacnas rpanuna» potodddexra.



JlaBnenue cBera (B YACTHOCTH, JaBJCHUE CBeTa Ha aOCOIIOTHO
MOTJIONIAIONIYI0 U a0CONIOTHO OTpaXkaromlyro MoBepxHOCTh). Omnwitel I1. H.
JleGenena.

BosiHoBBIE cBolicTBa yacTull. BonHbl ne bpoins. JnuHa BonHbl ne bpoiis
U pa3Mepbl 00JacTH JIOKaNW3alMM JBIKYIIeHcs vactuubl. KopnyckyinspHo-
BOJIHOBOH Ayanu3M. JIudpakius 31eKTpoOHOB Ha KpUCTaLIax.

Cneunduka U3MEpEeHUN B MHUKPOMHUpE. CooTHoueHus
HeonpenenéHHocrei ['eitzendepra.

TexHuueckne yCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, (HOTONATYMK, TYHHENbHBIH MHUKPOCKOMN, COJHEYHas Oarapes,
CBETOUO/.

Jemoncmpayuu.

®o103¢p(DHeKT Ha YCTAaHOBKE C LIMHKOBOM IMJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

HccnenoBanne 3aBUCMMOCTH  CONPOTHUBIIEHUS TOJYIPOBOJHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue Goropesucropa.

N3mepenue noctostHHoM [Inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa 4YE€pe3 CBETOAUOA  OT
HaIPSKEHUS.

Tema 2. Qu3zuxka amoma.

OnbITHL IO UCCIIEIOBAHUIO CTpOEHUsI aTtoMa. [lnanerapHas mozaenb atoma
Pezepdopna.

[Toctynatet bopa. M3myuenue u mornomnieHue (HOTOHOB MpU TEPEXOJIe
aToMa C OJTHOTO YPOBHS SHEPTUU Ha JPYTOU.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTUU aTOMa BOJOPO/A.

CnoHTaHHOE M BBIHYXJIEHHOE M3JyueHue cBeta. Jlazep.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMUYECKHUE MPOLECCHI: CIIEKTPAIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpauuu.

Mogens onbita Pezepdopaa.

Hab6moneHne TMHEHYAaTHIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Ornpenenenue IIMHBI BOJHBI JTA3€PHOTO U3IIYUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKym.



HaGmronenue nuHevaToro cnekrpa.

HccnenoBanne cnekTpa paspekKEeHHOIO  aTOMapHOIO  BOJXOpOJda U
U3MepeHue nocTosHHon Pundepra.

Tema 3. Du3zuxka amomHo20 A0pa u 31eMEHMAPHHIX YACHUY,

Hyxknonnas moaens siapa I'eitzen0epra—Banenko. 3apsy sapa. MaccoBoe
yucio saapa. M3oromsl.

PannoaktuBHOCTE. Anbda-pacnan. DIEeKTPOHHBIA W MO3UTPOHHBINA OeTa-
pacnan. ['amma-n3nyyeHue.

3aKOH paJuMOaKTUBHOTO pacmnana. PaguoakTUBHBIE U30TOIBI B MPHUPOJIE.
CBolicTBa MOHM3UPYIOIIETO U3IyUYeHUs. BiusiHre painoakKTUBHOCTH Ha >KUBbIC
opranu3mebl. EctrecTBeHHbIl (PoH u3nyuenus. Jlozumerpus.

DHeprus CBsI3W HYKJIOHOB B sifipe. S nepHble cuibl. Jlegekt Maccol siapa.

Anepubie peakuuu. JleneHue u CUHTE3 sAnep. SEpHbIE pPEaKTOPHI.
[TpoGneMbl ympaBiasieMOro TEPMOSIEPHOTO CHUHTE3a. DKOJOTUUECKUE ACIICKTBI
Pa3BUTHS AICPHON IHEPTETUKH.

MeToibl pErucTpalivii U UCCIICA0BAHUS DJIEMEHTAPHBIX YaCTHIL.

dOyHAaMEHTaIbHbIE B3aUMOJICHCTBUSA. bapuOHBI, ME30HBI W JICOTOHHI.
[IpencraBnenue o CtangapTHOU Mozenu. KBapk-riitooHHast MOJENb aIpOHOB.

®usuka 3a npenenamMu CtangapTHol mojenu. TémHas Marepust U TEMHas
SHEPTHUSl.

EnuncTBO Qusnyeckoit KapTUHBI MUpA.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: JTO3UMETP,
kamepa BuibcoHa, AAEpHBIA pEAKTOp, TEPMOSIACPHBIM PEAKTOP, aTOMHAast
O0omba, MAarHUTHO-PE30HAHCHAS TOMOTpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 9acTHIl (110 TOTOBBIM (poTorpadusim).

HccnenoBanne paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydeHne noriomenus: 0eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiieMeHTBHI ACTPOHOMUHM U ACTPO(PU3UKH.

Otanbl pa3BUTUA acTpoHOMUHU. [IpuKiIagHOE W MHUPOBO33PEHUECKOE
3HAYEHUE acTpOHOMUU. [IprMEHMMOCTH 3aKOHOB (PU3UKU [JIs1 OOBSCHEHHS
MPUPOJIBI KOCMHUUYECKUX OOBEKTOB.

Mertoasl acTpoHOMUYECKHX HcclieioBaHuil. COBpEeMEHHBbIE ONTUYECKUE
TEJIECKOTIBI, PAIMOTENIECKOIIBI, BHEaATMOC(hEepHasi aCTPOHOMMUSI.

Bup 3Bé3nHoro Heba. Co3Be3nusi, ipKUe 3BE3NBI, IUIAHETHI, UX BUIUMOE
JBHKCHUE.

CosiHeuHas cucTema.

Counnue. ConHeynast akTuBHOCTh. IcTounuk sHeprun CosHia v 3BE31.



3BE3BI, MX OCHOBHBIE XapaKTEPUCTHKHU. JlmarpamMma «CIIEKTpaJIbHBIN
KJIACC — CBETUMOCTBH)». 3BE3AbI TJIABHOW IOCIIEIOBATEIBHOCTH. 3aBUCUMOCTH
«Macca — CBETUMOCTB» JJIsl 3BE3]] IVIaBHOM MOCIEIOBATENLHOCTH. BHYyTpeHHEE
cTpoeHue 3B€371. COBPEMEHHBIE MPEICTABICHUS O MTPOUCXOXKAECHUN U BOJIIOIUN
CouHiia u 3B€3/1. DTanbl )KU3HU 3BE3I.

Mnineunsiit [IyTe — Hama [Manaktuka. [lonoxenue u aBuxkenue ConHua B
lN'anaktuke. Tunbl ranaktuk. PangvoramakTuky v kBasapel. UEpHbIE ABIPHI B
SApaxX rajJaKkTHUK.

Bcenennas. Pacmupenne Bceenennoil. 3axkon Xa060na. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe usinydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxkue naoniooenus.

HaGmonenust  3BE3mHOro  Heba  HEBOOPYXKEHHBIM  TJIa30M €
MCIIOJIb30BAHMEM KOMITBIOTEPHBIX MPUI0KEHUN ISl ONPEICICHUSI TTOJI0KEHUS
HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC c03Be3qus CeBepHOTO
MOJTYIIAPUS U APKUE 3BE3BI.

HaGmonennst B Teneckon JlyHBI, TIaHeT, TyMaHHOCTEH W 3BE3IHBIX
CKOIUICHUHN.

DOU3NYeCKUN MPAKTUKYM.

CnocoObl  u3MepeHus: (QU3MYECKUX BEJIMYMH C  HCIIOJIb30BAaHUEM
aHAJOTOBBIX M WU(GPOBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHTENbHBIE TOTPEUIHOCTH
n3MepeHuit pusndeckux BennuuH. O1eHKa rpaHul] MOrPEeIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, WCCICIOBAHUN 3aBUCUMOCTEU
(bU3UYECKUX BEIWYWH, IPOBEPKA NPEIIONKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B TEMAaTHUYECKUX pa3fenax «YUYEeHUYECKUU OSKCIIEPUMEHT,
nabopaTtopHbie pabOThl, MPAKTUKYM).

O6o01maromiee NOBTOPEHHUE.

O6oOmeHne W cUCTEMaTu3alMsl  COJEpKaHHsl  Pa3feyioB  Kypca
«MexaHukay, «MounexynsipHas busnka 51 TEPMOJIMHAMHUKA,
«OnexkTpoauHamukay, «Konedbanus u BoaHb», «OCHOBBI CHEIUATIBHON TEOPUHU
OTHOCUTENbHOCTH», «KBaHTOBas Qusnkay, «DJIEMEHTHl AaCTPOHOMHH U
acCTpOU3UKIY.

Pons ¢u3umkum w acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTHYCSCKOM,
COIMAIILHON M OJTUYECKON cdepax AeATEIHbHOCTH YEIOBEKa, POJIb M MECTO
GU3UKH ¥ aCTPOHOMHUU B COBPEMEHHOW HAy4YHOW KapTHHE MUpa, 3HAYCHUE
OMHUCaTEIbHON, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBLHON M MPOTrHOCTUYECKON



GyHKUMN (U3HMYECKOW TEOpUH, POJb (PU3NYECKOHM Teopuu B (HOPMHPOBAHUU
MpEACTaBICHUNA O (PU3NYECKOM KapTUHE MHUPA, MECTO (PU3NYECKOW KapTHUHBI
MHUpa B OOIIEM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX MPEJICTABICHUN O
IIPUPOJIE.

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHs B 11 kmacce
OCYHIECTBIIIETCS € YYETOM COJEPKATENBHBIX MEXIPEAMETHBIX CBS3EH C
Kypcamu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnsle nonamus, C6A3GHHbBIE C U3YUEHUEM MEMOO006
HAY4YHO20 NO3HAHUA: SBICHUE, HAy4HbId (QakT, TrHUmore3a, Qu3nyecKas
BEJIMYMHA, 3aKOH, TeOopHs, HaOII0JIeHne, SKCIEpPUMEHT, MOJEIUPOBaHUE,
MOJIeNlb, U3MEpPEHHUE, MOTPEUIHOCTH HU3MEPEHUM, HU3MEPUTENbHbIE MPUOOPHI,
g poBas 1adopaTopus.

Mamemamuka: peuieHUE CUCTEMBbl YpaBHEHHMU. TpPUrOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCHHYC, TaHI'EHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPJAHHAT,
cioxeHue BekTopoB. [IpousBoanHble sneMeHTapHbIX (yHKuMi. [lpusHaku
noao0usi TPEYroJbHUKOB, ONpEAENICHUE IJIOMAAN IUIOCKUX GUryp u odbéma
TEJL.

Buonozua: snextpuyeckue sBICHUS B KUBOM Npupoje, KojedaTeabHble
IBUKEHUSI B JKMBOW IPHUPOJE, SKOJOTMYECKHE PHUCKM IIPU NPOU3BOJCTBE
ANEKTPOIHEPIUH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl,
yJIBTpPa3ByKOBasl JIMarHOCTHKa B MEIULMHE, ONTHYECKHUE SIBJICHUS B JKUBOU
IPUPOJIE.

Xumuna: CTPOECHHUE aTOMOB M MOJIEKYJ, KPUCTAINIMYECKas CTPYKTypa
TBEPJABIX TN, MEXaHU3Mbl O00pa30BaHUS KPUCTAJUIMUECKON  pElETKH,
CIIEKTpaJIbHBIA AHAJIU3.

I'eocpagpua: marHuTHBIE TIONIOCA 3€MIIM, 3aJIEKHM MATCHUTHBIX PV,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozua: TNPUMEHEHUE IIOCTOSHHBIX MAarHHUTOB, JJEKTPOMAarHUTOB,
ANEKTPOABUTATENb SIKOOM, reHepaTop MEPEMEHHOI0 TOKA, MHAYKI[MOHHAS [1€Yb,
JUHUM  DJIEKTpOIEpenad, JJIEKTPOABUTraTEeNb, pajgap, paauoNpUEMHUK,
TeJeBU30p, aHTeHHa, TenedoH, CBY-meub, ynbpTpa3BykoBasi AMAarHOCTUKA B
TEXHHMKE, MTPOEKI[MOHHBIA anmapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBBIE NIPUEMHHUKH, ANEPHAsI JHEPTETHKA U DKOJIOTUYECKHUE ACIIEKTHI €€
pa3BHUTHSL.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yJabTaTbhl OCBOCHHS Y4yeOHOTO mnpeameTra «Du3MKay
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTb W CIOCOOHOCTh  OOydYaroluxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUIH,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOrOo  OOIIEeCTBa,
pacuIidpeHrue >KHU3HEHHOTO ONbITa W OINbITa JICSITEJIBHOCTH B Tpoliecce
peanu3aiii OCHOBHBIX HAIPaBJICHUN BOCTUTATEIBHON NESTEIBLHOCTH, B TOM
YHUCJIe B YaCTH:
rpa’KJIaHCKOr0 BOCIMTAHUS:

e CchOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMH OOydYaIOMEerocss Kak

AKTUBHOTO U OTBETCTBEHHOTO YJI€HA POCCUHCKOTO OOIIEeCTBa;

e TMPUHATHE TPAJAULIHUOHHBIX OOIEYETOBEUECKMX T'YMAaHHUCTHUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYK JAESATEIBHOCTH B  HHTEpecax
IpaXXIAaHCKOTO  OOIecTBa, ydYacTBOBAaTh B  CaMOYIpPaBJICHUH B
oOpa3oBaTeIbHON OpraHu3alluy;

e YMEHHE B3aUMOJICHCTBOBATH C COLUHUAIBHBIMA HWHCTUTYTAMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOU E€ATEIIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh  POCCHUHCKOM  TPaXKTAHCKOW  HJESHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOILIEHHE K  TOCYJapCTBEHHBIM  CHMBOJIAM,
JTOCTIKEHUSIM POCCUICKUX YUEHBIX B 00J1acTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

e CIIOCOOHOCTh OIICHWBATHh CHUTYallMI0 ¥ TPUHUMATh OCO3HAHHBIC
pelIeHus, OpPUEHTHUPYSCh HA MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTU YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETUYECKOr0 BOCTIMTAHUSA:



e OCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.
TPYAOBOI0 BOCIIMTAHUSA:

e HHTEpPEC K pas3NuyHbIM cdepaM MnpodhecCHOHATLHONU AESATETLHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIM  BbIOOp Oyaymiel mnpodeccud U pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHBI,

e TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0 U CaMOOOpPA30BAHHIO B
obsiacTu PU3MKK HA MPOTSIKEHUU BCEH KUZHHU.

JIKOJIOTMYECKOTr0 BOCTIMTAHMS:

e cpOpMHUPOBAHHOCTH AKOJIOTUYECKOM KYJBTYpHI, OCO3HaHUE
IJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOOIIeM;

e IUIAHUPOBAHUE U OCYLIECCTBIICHUE JACUCTBUU B OKPYXKAIOLIEH Cpelie HA
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUYECTBA;

e PpACHIMPEHHUE OMbITA JEITEIBHOCTUA YKOJOTUYECKON HAMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PUBHKE.

HEHHOCTH HAYYHOI'0 MO3HAHMS:

e c(hopmMupoOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS (PU3NUECKON HAYKH;

e OCO3HAHHUE LEHHOCTH HAYyYHOM JEATEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4YeHHs] (PU3UKU OCYIIECTBIATH MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEeATENIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS
ba3oBble Jornueckue AecTBUA:
e CaMOCTOSITENIbHO (POpPMYyTUPOBaTH W aKTyaJU3UpPOBaATh MpoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEACNATH LENU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX
JOCTVKECHUS;
e BBIBILITh 3aKOHOMEPHOCTM M MPOTHBOPEYUS B PaCCMaTPUBAEMBIX
(bU3HUECKUX SIBICHUSX;
e paspabaTpiBaTh IUTAH PEIICHUS TPOONeMBbl ¢ Yy4€TOM aHaiIm3a
MMEIOLINXCS MATEPUATIBbHBIX U HEMATEPUAIBHBIX PECYPCOB;
e BHOCHTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCJIEICTBUN 1€ TEIbHOCTH;



KOOPAMHHUPOBATh W BBIMOJNHATH pabdOTy B YCIOBHSIX pPEalTbHOTO,
BUPTYaJIbHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEAaTHBHOE MBIIUICHHE TPU PEIICHUH >KU3HEHHBIX
npooseMm.

ba3oBble ucciie0BaTe/IbLCKUE JEHCTBUS

BJIQJICTh HAYYHOW TEPMHUHOJOTHCH, KIFOUCBBIMU TMOHATHAMU U
MeToiaMu (PU3NYECKON HAYKHU;

BIAJIETh HABBIKAMH  Y4eOHO-MCCIIEAOBATEILCKOM ¥  TPOCKTHON
AESTeFHOCTH B 00JIaCTH (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITETFHOMY TOMCKY METOJOB peHIeHHs 3adad (PU3HMUEcKOTo
coJiep KaHus, TIPUMECHCHHIO Pa3IMUYHBIX METOOB ITO3HAHMUS;

BJIAJIETh BUJAAMH JCSATCILHOCTH MO TMOJYYCHHUIO HOBOTO 3HAHUSA, €0
UHTEPIIPETAIlMU, TPEeOOpPa30BaHMI0 M TPUMCHEHUIO B Pa3lIMYHBIX
y4EOHBIX CHTYaIUsAX, B TOM YUCJIC TIPH CO3JaHUHU YYCOHBIX IPOEKTOB B
o0nacTi GU3HKY;

BBISBJISATh IPUUNHHO-CIIC/ICTBCHHBIC CBS3M M aKTyaJU3MpPOBATh 3aJ1auy,
BBIIBUTATh THIIOTE3y €€ pCeIICHUs, HaXOJUTh apryMEHTBI IS
J0Ka3aTeNIbCTBA CBOMX YTBEPXKICHUWH, 3amaBaTh NapaMeTpbl |
KPUTEPUU PEIICHWS;

aHAJIM3UPOBATh TOJIYYCHHBIC B XOJ€ PEIICHHS 3aladil pe3yJbTaThl,
KPUTHYECKA  OIICHMBaTh WX  JIOCTOBEPHOCTh, IPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX yCIIOBHSX;

CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3a7a4d B 0Opa3oBaTEIbHOU
JESATEILHOCTH, B TOM YHCJIC IPU U3YYCHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCHUTHh 3HaHMS 10 (GU3UKE B MPAKTHYECKYIO 00J1acTh
KU3HEEATEITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEIMETOB;
BBIIBUTaTh HOBBIC WJIEW, NpENjIaratb OPHUTMHAJIbHBIC TMOAXOABl U
pEIICHHS;

CTaBUTh TMPOOJIEMbI W 3aJa4d, JOINYCKAIOIIHNE albTePHATHBHbBIC
peleHusl.

Pabora ¢ undgopmaumeii:

BJIQJICTh ~ HABbIKAaMH  TIOMydeHHs  uHOpMaruu  (QU3NIECKOTO
COAEPKaHUSI U3 HCTOYHUKOB pA3HBIX THUIIOB, CAMOCTOSTEIBHO
OCYIIECTBIIATh IOWUCK, aHAIW3, CUCTEMATU3ALHI0 W HHTEPIPETALUIO
MH(pOpMALINK PA3IUYHBIX BUIOB U (OPM IIPEACTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMAIIUH;



HCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJOTUHA B PEIICHMHM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/Jad ¢ COOJIOJeHHEM TpeOOBaHUN SPrOHOMHKH,
TEXHUKU O€30MacHOCTH, TMTHUEHBI, pecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUS B pa3IMUHbIX (hopmaTax ¢
y4€TOM Ha3HauyeHHs WMH(OpMauu U IEJeBOW ayIuTOpUU, BBIOWpas
ONTUMAJIbHYIO (POPMY MpEACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBJIATh OOIICHHE Ha Yypokax (H3UKM W BO BHEYPOYHOUH
JeSTeNbHOCTH;

pacrno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CHUTYallHd W CMSTYaTh
KOH(JIUKTHI;

pa3BEPHYTO H  JIOTUYHO W3JaraTh CBOIO TOYKY 3pCHHS C
UCII0JIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  WCIOJb30BaTh  IPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYATLHON paOOTHI;

BBIOMpATh TEMaTUKYy M METOJbl COBMECTHBIX JEHCTBUHA C Yy4ETOM
00IIMX UHTEPECOB M BO3MOYKHOCTEH KaXK/I0TO WieHA KOJICKTHBA;
OPUHUMATh 1EIM COBMECTHOM JESTENBbHOCTH, OPraHU30BBIBATH U
KOOPJMHUPOBATh JEHCTBUA MO €€ JOCTHKEHHUIO: COCTABIATH IIJIaH
NEUCTBUM, paCHperesiaTh poJii € YYETOM MHEHHH YYaCTHHKOB,
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa UM KAXJOTO YYaCTHHKA KOMaH/bI B
0OIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npenjgaratb HOBbIE MPOEKTHI, OIEHWBATH WJEU C TO3HUIIMH HOBU3HBI,
OpUTHHAIBHOCTH, IPAKTUIECKON 3HAYNMOCTH,

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUYECKOE TMOBEJACHHE B PA3TUUYHBIX
CUTyallusX, TMPOSBIATH TBOPYECTBO W  BOOOpakeHHE, OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS
Camoopranuzanus:

CaMOCTOSITEIbHO OCYIIECTBIIATh NO3HABATEIBHYIO JIESATEIBHOCTh B
oOnmactT (U3NKKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh M
dbopMynrpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEIBHO  COCTAaBJATh  IUIAH  PEUICHUS  PACUYETHBIX U
KaueCTBEHHBIX 3a/ia4, IUIaH BBIMOJHEHHUS MPAKTUYECKOU pPabOThI

(@)



y4€TOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX BO3MOYKHOCTEH H
MIPEAIIOYTECHN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclmMpATh paMKH y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
IIPEAIIOYTEHUM;

JienaTh OCO3HaHHBIA BHIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHMBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IPYAUIMU B 00JaCTH
(U3HKH, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTENbHBINA U KYJIbTYpPHBIHI
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JlaBaThb OLIEHKY HOBBIM CHUTyalMsIM, BHOCHUTb KOPPEKTHBBI B
JESITEIIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJ€Th HAaBBIKAMHM TI03HABATEIBHOM pe(dIeKCUH Kak OCO3HaHUs
COBEPIIAEMBIX JECUCTBUN U MBICIIMTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB
1 OCHOBaHMH;

UCIIONIB30BaTh NPHEMBI peduiekCum IJisi OIEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATH PEIIEHHS MO UX
CHUKECHUIO;

IIPUHUMATh MOTHUBBI M apPryMEHTBI JIPYTMX MPU aHAIU3E PE3YyJbTaTOB
JeSITEIIbHOCTH;

IMPUHUMATh ce0sl, MOHUMAas CBOM HEJIOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHUBBI M apPryMEHTHI JIPYTMX MPU aHAIU3E PE3YyJIbTaTOB
JeSITEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA ONMTHOKH.

B nporecce qoCcTHKEHUST TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS ITPOTrPaMMBI T10
bu3uKe IS YpOBHS CcpeaHero ooOmero o0pa3oBaHUS Yy OOyYaronIuxcs
COBEPIICHCTBYETCS  AMOIIMOHAIBHBI  HMHTEIUICKT,  IPEANOJararoini
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHWMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHWE, BUJCTh  HAMPABICHUS  Pa3BUTHUSA
COOCTBEHHOM AMOIMOHAIILHOM cephl, OBITH YBEPECHHBIM B ce0e;
CaMOpETYJTUPOBAHMS,  BKIIOUAIOIMIETO  CAaMOKOHTPOJIb,  YMEHHUE
MPUHUMATh OTBETCTBEHHOCTH 3a CBOE TMOBEIEHHE, CIOCOOHOCTH
aIanTHPOBATBCA K OMOIIMOHAIBLHBIM HW3MEHEHHUSIM W TMPOSBIATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHBALMHU, BKJIIOYAIOUIEH CTPEMIICHUE K IOCTHXKECHUIO
LEJIA U YyCHexy, ONTUMHU3M, MHULIMATUBHOCTb, YMEHHUE IEHCTBOBATD,
HCXOJ U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIOCOOHOCTh IOHMMATh SMOLMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTBHIBaTh €ro MpH OCYIIECTBICHUU OOUICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTPAUBAThH
OTHOWIEHUS] C JPYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIATH HUHTEPEC U
paspeniatb KOHGIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xonny oOyuenust B 11 knacce npenMeTHbIe pe3yibTaThl HA YriayOJIEHHOM
YpPOBHE JOJIKHBI OTPAXKaTh C(HPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM :

MOHUMATh pPOJib (UMK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOM M JTUYECKOW cdepax NesATeTbHOCTH 4YeNOBEKa, pojib U
MeCcTO (U3MKHM B COBPEMEHHOM HAyyHOW KapTHHE MHpa, pOJb
ACTPOHOMHH B MPAKTHYECKOUN AESATEIBHOCTH YEJIOBEKa U JallbHEHIIeM

HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OMUCATEIbHOM,
CHUCTEMATH3UPYIOIEH, 0OBICHUTEIBHON U MPOTHOCTHYECKON (DYHKITHUN
bu3uYecKo TEOpuM — DJIEKTPOAWHAMHKHU, CICIHAIBHON TEOpUHU

OTHOCHUTEJIPHOCTH, KBAaHTOBOW (PU3HMKHU, pOib (DU3NYECKOW TEOpUH B
dbopMupoBaHUN TPEIACTABICHUN O (PU3NUECKOW KapTHHE MHUpPA, MECTO
dbu3uvYecko KapTUHBI MHpa B  OOIIEM PsIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O TIPUPOJIC;

paznuyaTh YCJIOBHUS TMPUMEHUMOCTH MOJenel (U3MYecKux Tel u
IPOLIECCOB (SIBJIEHUI): OJHOPOAHOE DJIEKTPHUYECKOE U OJHOPOIHOE
MarHUTHOE TIOJNIA, TapMOHWYECKHE KoJieOaHUs, MaTeMaTUYECKUI
MasiTHUK, WACAIbHBIN MPYKUHHBIA MasTHUK, TAPMOHHYECKHE BOJHBI,
UJealIbHBIM KoJieOaTeIbHBIA KOHTYp, TOHKas JIMH3a, MOJIEJICH aToma,
aTOMHOTO fJIpa ¥ KBAaHTOBOM MOJIETU CBETA;

paznuyath yciaoBusl (TpaHHIbl, 00JaCTH) NPUMEHUMOCTH (DU3NUYECKUX
3aKOHOB, IIOHUMATh BCEOONTUI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIOJIH30BAHUS YACTHBIX 3aKOHOB;

aHATM3UPOBATH M OOBICHITH JICKTPOMATrHUTHBIC TPOIIECCHI U SIBIICHUS,
WCIIOJIB3YSI OCHOBHBIC TIOJIOKCHHSI M 3aKOHBI DJJIEKTPOAMHAMUKA U
CIEIUATBHOW  TEOPHH  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS



ANEKTPUYECKOro 3apsnaa, cuia Ammepa, cuna JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  MHAyKIMM, npaBwino Jlennma, cBsa3p  OJJIC
CAMOMHAYKLIMM B 3JIEMEHTE OJJIEKTPUYECKOW LEMU CO CKOPOCTHIO
U3MEHEHMS]  CWJIbl  TOKa, TMOCTyJaThl  CHEUUANIbHOM  TEOpPUHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHANM3UPOBATh MU OOBACHATH KBAaHTOBBIE MPOLECCHl W SIBICHUS,
UCIIOJIb3Ys MOJIOKEHUS] KBAaHTOBOW (Pu3uku (ypaBHEHHME ODWHINTEHHA
st otoaddexra, mepBbli U BTOpoM mocTyiaTel bopa, mpuHUUI
COOTHOILIEHUS HeomnpenenaéHHoctel ['elizenOepra, 3aKOHbl COXPAHEHUS
3apsAJI0BOTO U MAacCOBOTO YUCEN M SHEPTUH B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBaTh (DU3UUECKUE MPOLECCHl U SBJICHUS, MCIOJIb3Ysl BEIUYUHBI:
HANPsHKEHHOCTD AIEKTPUUECKOTO oJIs, MOTEHIIUAT
ANEKTPOCTATUUECKOTO oJI, Pa3HOCTh MOTEHINAJIOB,
ANEKTPOABMKYIAS CHUJIa, WHAYKIIMS MArHUTHOTO TMOJisi, MarHUTHBIN
NOTOK, cwia Awmrmepa, HMHIYKTUBHOCTb, DJEKTPOJBIDKYIIAs cuja
CAaMOMHAYKIIMM, HYHEPTusi MArHUTHOTO TIOJiI TPOBOJAHUKA C TOKOM,
PEJSITUBUCTCKANA ~ MMITYJIBC, TIOJIHAs  DHEPrus, DSHEPrusi IOKOsA
CcBOOO/IHOIM YacTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U
3apsAl spa, SHEPTHsl CBA3H s1pa;

OOBSCHATHL  OCOOCHHOCTHM  TNpPOTEKaHUs  (U3MUECKUX  SBICHHM:
AJIEKTPOMAarHuTHast WUHIYKIUS, CaMOMHTyKLIUs, pE30HaHC,
uHTepdEepeHLrs BOJH, AUdpakuus, JUCHEpPCHs, MOJIHOE BHYTpEHHEE
otpaxkenue, Gorodnnexkrpuueckuii ddpdekt (dbororddexr), ampda- u
Oera-pacnajpl s/ep, raMMa-u3JIydeHue ajaep, PU3n4ecKue MPUHIUIbI
CHEKTPaJbHOr0 aHaIM3a U paboThl J1a3epa;

ONpENENATh HAPABICHUE UHAYKIIMM MAarHUTHOI'O MOJIS MPOBOJHUKA C
TOKOM, cuiibl AMmrnepa u cuisl JlopeHna;

CTPOUTHh HU300pa)keHHE, CO3/1aBaeMO€ IUIOCKUM 3€pKajoM, TOHKOIl
JIMH30M, U pacCUUTHIBATH €0 XapaKTEPUCTUKU;

IPUMEHATH OCHOBOIOJATAOIINE ACTPOHOMHUYECKHUE TTOHATHS, TEOPUH U
3aKOHBI /I aHajau3a W OOBsACHEHUS (U3MUYECKUX MPOIECCOB,
IPOUCXOJAIIUX B 3BE371aX, B 3BE3AHBIX CUCTEMAX, B MEXKIaJaKTUIECKON
cpelie; IBUKEHHUS HeOECHBIX TeJl, SBOJIIOIIUM 3BE3/ U BeeneHHol;
NPOBOJUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (DU3MUECKUX BEITUYMH C
UCIOJIb30BAHUEM NPSIMBIX H3MEPEHHM, NpPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (DUKCHUpPOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
du3MYecKUX BEIUYMH B BHUAE TIpadukoB c Y4ETOM aOCOTIOTHBIX



MOTPEIIHOCTE  M3MEPEHUWH, JejaTh BBIBOJALI IO  pe3yjibTaTaMm
HCCIIeIOBAHUS;

MPOBOJINTh KOCBEHHBIE U3MEPEHUS! (PU3NUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OLICHUBATh A0COJIFOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHU;
OPOBOJIUTh  OMNBITBI O  MPOBEPKE  MPEIJIOKEHHOM  THUIIOTE3bI:
IJIAaHUPOBATh AKCTIIEPUMEHT, cobupatb AKCIIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAJIU3UPOBATH MOJTYyUYEHHbBIE PE3YIbTAThI U JAEaTh BHIBOJ O
CTaTyce MPEeJIOKEHHON TUIIOTE3bI;

OTHUCHIBATh METOIbI MOJTYUCHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;
coOmogaTh  MpaBuja  0e30macHOro  TpyAa MOpU  MPOBEACHUU
UCCJIEJIOBAaHUNA B paMKaxX y4eOHOro SKCIEpUMEHTa, MpPaKTUKyMa U
y4eOHO-UCCNEIOBATEIbCKOM W MPOEKTHOW  AEATETbHOCTH  C
UCIIOJIb30BAaHUEM  HM3MEPUTEIIBHBIX YCTPOHCTB U  JIaDOPaTOPHOTO
000py10BaHMUS;

pemaTth pacy€THbIE 3aJlaud C SIBHO 3a/JIaHHOM W HESBHO 3aJaHHOMN
dbu3uYecKo MOJIeNbI0: Ha OCHOBAaHWM aHaIW3a YCJIOBHUS BBIOUpATH
dbu3uYecKre MOJIeNId, OTBEUAIOIIMEe TPEOOBAHUAM 3aJlaud, NMPUMEHSITh
dbopMyIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIAThl (U3UIECKUX TCOPUH
Py HUCIOJIH30BAaHUM MAaTEMAaTHYECKUX METOJI0OB pEIIeHUs 3ajad,
IPOBOJIUTh  Pacdy€Thl HA  OCHOBAHUM  UMCKOIIMXCS  JaHHBIX,
aHAJIM3UPOBATh PE3YJbTAThl M KOPPEKTHPOBATH METOJbI PEIICHUS C
y4€TOM IMOJTYYCHHBIX PE3YIbTATOB;

pemaTh KauyeCTBEHHBIE 3aJaud, TpeOyIollne NMPUMEHEHUsS 3HAHUW U3
pPa3HBIX Pa3leiIoB Kypca (PU3MKH, a TaKXKe HWHTETpallMM 3HAHUHW W3
JIPYTUX TMPEIMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTPauWBaTh
JIOTUYECKYIO LETIOYKY PacCyKJACHUN C OMOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SBIICHUS,

UCIIOJIB30BATh TEOPETUUYECKUE 3HAHUS M1 OOBSICHEHHUS OCHOBHBIX
IPUHITMIIOB  paOOThl  U3MEPHUTEIBHBIX NPHOOPOB, TEXHUYCCKHX
YCTPOUCTB U TEXHOJIOTMYECKUX MPOIIECCOB;

MPUBOJUTH TMPHUMEPHI BKJIaJa POCCHHCKHX W 3apyOCI)KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE TPOIECCOB OKPYIKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKHU U TEXHOJOTHUH;

aHAJU3MPOBaTh W OLCHHWBATH  TIOCICJACTBUS  OBITOBOM W
MPOU3BOJICTBEHHOM  JICATEJIBHOCTH  YEJIOBEKA, CBSI3AHHOM  C
(bU3MUECKUMH TIPOIleccaMi, ¢ MO3UIMH AKOJIOTHYECKON O€30MacHOCTH,
MPEJICTaBICHUM O palMOHAIBLHOM MPHUPOJIONOJIb30BAHUN, a TaKKe



pa3yMHOM HCIIOJIb30BAaHUU JOCTMIKCHUM HAYKHM WM TEXHOJOTHH Jif
JaJIbHEHIIIETO Pa3BUTHS YEIOBEUYECKOro O0IIECTBA;

MPUMEHSATH Pa3INYHbIE CIOCOOBI pabOThI ¢ HHPOpMaLUEN (PU3NIECKOTO
COJICp)KaHUSI C WCIOIB30BAHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUM, TIPH 3TOM HCIIOIH30BaTh COBpEMEHHBIE HH()OPMAIIMOHHBIE
TEXHOJIOTUM JJIA TIOMCKa, MepepaboTKH W TMpenbsSBICHUS y4eOHOU U
HaY4YHO-TIOMYJISIPHOM uHpOpMaIuH, CTPYKTYPUPOBAHUS u
UHTEepOpeTaluu  WHQOpPMANWK,  TMONYYCHHOH W3  Pa3IMYHBIX
MUCTOYHHKOB, KPUTHYECKH aHAIM3UPOBATH MOTy4yaeMyr HH(OpMAIHIO
U OIEHUBATh €€ JOCTOBEPHOCTHh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHUKA HH(OPMAIINH;

NpOSIBISITh ~ OpPTaHHW3aIl[MOHHBIE W TO3HABaTelbHBIE  YMEHUS
CaMOCTOSITETHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHWH B  TpoIecce
BBITTOJTHEHUS TPOSKTHBIX U YU4EeOHO-HCCIIE0BATEIBCKUX PaboT;
paboTarh B TPyNIE C WUCIOJHEHHEM PAa3IMYHBIX COLUATBHBIX POJICH,
IUIAaHUPOBaTh  paboTy  TpyHmbl,  palMOHAIBHO  PACIpEACIIsATh
JeSTeIbHOCTh B HECTAHAAPTHBIX CHUTYAIUSAX, aJeKBAaTHO OIEHUBATh
BKJIAJ] K&KJOTO U3 YYACTHUKOB I'PYIIBI B PEIICHHE pacCMaTPUBAEMOM
POOJIEMBI;

NPOSIBIIATh MOTUBALMIO K Oyaymieil mpodecCuoHanbHOM AesITeIbHOCTH
0 CTEIUATIBLHOCTAM (PU3UKO-TEXHUIECKOTO TTPOduIs.



11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne n/m Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Paznen 1. DJIEKTPOJAUHAMUKA
1.1 MaruauTHO€ 1oJie 14 https://m.edsoo.ru/SPRHOWUIL
1.2 DNeKTpOMarHuTHasE MHAYKLUS 13 1 https://m.eds00.ru/VQQ38UZXC
Hroro no pazneny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanudeckue KojeOaHus 10 https://m.edsoo.ru/YOUA6IFNZ
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
MexaHn4ecKue U MEeKTPOMarHuTHbBIE
2.3 10 1 https://m.edsoo.ru/RYENOYICS
BOJIHBI
2.4 OnTuka 25 1 https://m.edsoo.ru/OBLJ6N69R
Hroro mo pazgeny 60
Paznen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
3.1 OcnoBel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazgeny 5
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15 https://m.edso0.ru/S400GCWUJ
4.2 duszuka aroma https://m.edsoo.ru/Z1LJ435GQC
4.3 ®du3uKa aTOMHOTO sA1pa U https://m.edsoo.ru/Q4WLMHSOT




QJICMCHTApPHBIX YaCTHUIL]

Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

DneMeHTbl aCTPOHOMUHU U
5.1 12 https://m.edsoo.ru/RPXWEWN4N
acTpo(U3UKN
Hroro no pazneny 12
Pazznen 6. ®PU3HNUECKHWI MPAKTUKYM
6.1 ®u3NYeCcKUi NPAKTUKYM 16 16 https://m.edsoo.ru/ELIA1AJIF
Hroro mo pazgeny 16

Paszpen 7. OBOBIIAIOIIEE IOBTOPEHUE

CucreMmaruzanus 1 00o01eHne

MIPEIMETHOTO COJIepKAHUS U OMbITa
7.1 NEeSTETLHOCTH, MPUOOPETEHHOTO TIPH 15 https://m.edsoo.ru/PSCGRX7IW
n3ydeHuu kypca ¢uszuku 10 — 11

KJIaCCOB
Hroro no pazneny 15
PesepBHOE Bpemst 10 https://m.edsoo.ru/E65RY9XI.B

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170 4 16







11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTHYyeckue
padoTsI

JlaTa
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

BzanmoneiicTeue
MMOCTOSIHHBIX MAarHUTOB U
MIPOBOTHUKOB C TOKOM.
MarautHOe moie. I umoresa
Awmmnepa

02.09.2026

https://m.edsoo.ru/HO5J3PQ24

Bekrop marHuTHON
uHAYKIUK. [IpuHImn
CyNEPHO3UIIUA MATHUTHBIX
noael. JIMHMT MarHUTHOM

WHIIYKITAW

02.09.2026

https://m.edsoo.ru/OYNNES7SO

MarauTHO€ ToJie TPOBOTHUKA
¢ TokoM. OnbIT DpcTeaa

03.09.2026

https://m.edsoo.ru/F10ASACBX

Cuna Amrepa, e
HaIpaBJIEHUE U MOTYJb

04.09.2026

https://m.edsoo.ru/1JEDFSHEN

Pemenue 3amau

07.09.2026

https://m.edsoo.ru/R8OPKEZP4

[Tpumenenue 3akona Amnepa.
DNeKTpOoU3MEpUTEIbHbIE
npubOopsI

09.09.2026

https://m.edsoo.ru/SA2ACKSRB

Cuna JlopeHnua, e€
HaIpPaBJIEHUE U MOIYJIb.

09.09.2026

https://m.edsoo.ru/6MB8YZ8TN




JIBM>KEHHE 3apsKEHHOU
YaCTHUILbI B OJTHOPOJHOM
MAarHuTHOM II0JIe

Pemenue 3amau

https://m.edsoo.ru/FWURORSOE

10.09.2026

9 Pa6ora cubl Jlopenua 11.09.2026 https://m.edsoo.ru/MTHD23745

10 Pemrenue 3amau 14.09.2026 https://m.edsoo.ru/GHSJAPHBQ
MarauTHOE II0JI€ B BENIECTBE.

11 deppoMarHeTuky, napa- u 16.09.2026 https://m.edsoo.ru/W7HGQBK70
IHaMarHETUKHA
OCHOBHBIE CBOMCTBA
(heppoMarHeTUKoOB.

12 https://m.edsoo.ru/960J4E47D
TpumeHene 16.09.2026 | -~ PHREE00M
(heppoMarHeTHKOB
Pemrenue 3agau mo reme

13 https://m.edsoo.ru/Q8JGTYNHT
"MaruutHoOE€ 1oJie" 17.09.2026 prfiedson. il
Pemrenue 3amad mo reme

14 https://m.edsoo.ru/MPCUALFIM
"MaruutHoe moJe" 18.09.2026 P5./ML.eCS00.0
SIBneHUE AIEKTPOMAarHUTHOM

15 I/IHI[YKI_II/II/I; [Totok BekTOpa 21.09.2026 https://m.edsoo.ru/V/IBSKAUR9
MarHUTHON MHAYKIIUU

16 O J1C unaykunu 73.09.2026 https://m.edsoo.ru/STLELGTJZ

17 3aKOH 2JIEKTPOMarHUTHON https://m.edsoo.ru/7JEOPOGAR3




nHaykuuu Papanes

23.09.2026

Buxpesoe anektpuueckoe

18 https://m.edsoo.ru/IONVHOINK
ronte. Toxu DyKo 24.00.2026 | LS00

19 INC unnywam 5 https://m.edsoo.ru/X00I3RAA1
JBUKYIIUXCS IPOBOJHUKAX 25.09.2026

20 Pemenne 3amau 78.09.2026 https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuio Jlenna 30.09.2026 https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTh. Karymka

22 WHAYKTUBHOCTH B LIETTH 30.09.2026 https://m.edsoo.ru/37WBAJCTF
MMOCTOSIHHOTO TOKa
SIBrieHNE CaMOMHIYKIINH.

23 https://m.edsoo.ru/99CECGMBH
SJIC caMOMHAYKITHH 01.10.2026 | -~ RGO
DHeprust MarHuTHOTO TIOJIS

24 KaTyILKH C TOKOM. 02.10.2026 https://m.edsoo.ru/PS4XRHOGS
DNIEeKTPOMAarHuTHOE I0JIe

25 Pemtenue 3amay 05.10.2026 https://m.edsoo.r u/MAWTHI1ZS0
O06006111EHNE U

26 CI/ICTevlv\/IaTI/BaI_II/I}I 3HAHUU 130 07.10.2026 https://m.edsoo.ru/ WZCM1SBLO
Teme "DIIeKTpOoIMHAMUKA
KonTtponbHas paboTa o Teme

27 https://m.edsoo.ru/N9QLKI45Y
"OnexkTpoauHaMuka" 07.10.2026 preffm i v
KonebarenrpHas cucreMa.

28 https://m.edsoo.ru/R7TD8WGST
CBo0OOgHbBIE KOJIEOAHUS. 08.10.2026 DS:AILEE00.M &




I"apmonnueckue koneOaHus

29

Kunematuueckoe u
NIMHAMAYECKOE OMCAHUE
KOJIeOaTeIbHBIX IBUXKECHUN

09.10.2026

https://m.edsoo.ru/GIUGM9ASP

30

DHepreTuyecKkoe OnucaHue.
BreBo TMHAMHYECKOTO
OTIMCAHUSI TAPMOHUYECKUX
KOJeOaHUU U3 UX
SHEPTETUYECKOTO 1
KUHEMATHYECKOT0 OIUCAHUS

12.10.2026

https://m.edsoo.ru/3A83V2VLE

31

Ammuurynaa u daza
Kose0aHui

14.10.2026

https://m.edsoo.ru/IRUHIPMT 1

32

[Tepuon u yacrora
koJsiebanuit. [leproa manpix
CBOOOIHBIX KOJIEOaHUNI

MaTEMaTU4YCCKOI0O MasiTHHKA.

[Tepuron cBoOOAHBIX
KoJieOaHui IPYKUHHOTO
MasiTHUKa

14.10.2026

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaromue KoJieOaHusl.
Brinyxkaennbie KoneOaHusl.
Pezonanc

15.10.2026

https://m.edsoo.ru/TGTJTWAUOQ

34

ABTOKOIJICOaHUSA

16.10.2026

https://m.edsoo.ru/BWI1KOUGVP

35

Pemenue 3amau

19.10.2026

https://m.edsoo.ru/XPWCJ9CPJ




36

VYpoxk-koHpepeHuus
"MexaHn4eckue KojeOaHus B
MY3BIKIbHBIX
UHCTpyMeHTax"

21.10.2026

https://m.edsoo.ru/DAYGBRUY]J

37

O06o0061IeHNE U
cHCTEMaTH3aIns 3HaHUH 110
TeMe "MexaHn4yecKue
KoneOanus"

21.10.2026

https://m.edsoo.ru/SVIMHCH10

38

DJIEKTPOMArHuTHbHIE
konebanus. KonebaTeapHbIH
KOHTYP

22.10.2026

https://m.edsoo.ru/HSB2WEAPN

39

®opmyna Tomcona. CBs3b
aMILTUTYIBI 3apsiaa
KOHJEHCAaTOpa C aMIUIUTYHOM
CHJIBI TOKA B K0JIeOATEILHOM
KOHTYpE

23.10.2026

https://m.edsoo.ru/RHGLVVKQS5

40

3aKoH COXpaHEHHs SHEPTUHU B
uJeabHOM KoJIeOaTeTbHOM
KOHTYpe

05.11.2026

https://m.edsoo.ru/MMO1P2WOQN

41

3aTyxarouue
ANIEKTPOMArHUTHBIC
KojeOanus. BeiHyXIeHHBIE
AIEKTPOMAarHUTHBIC
KoJeOaHus

06.11.2026

https://m.edsoo.ru/4VHII3UMW

42

IIepemeHnHsbIi TOK. Pe3ucrop u
KOHJIEHCATOp B LN
IIEPEMEHHOI0 TOKa

09.11.2026

https://m.edso0o0.ru/OG6JQHTOD




43

KaTYH_IKa HHAYKTHUBHOCTH B
LCIKU NEPpEMECHHOTO TOKA

11.11.2026

https://m.edsoo.ru/6P4EKO1H7

44

3akon Oma jyist
AIEKTPUYECKOH LIeH
MEPEMEHHOTO TOKa

11.11.2026

https://m.edsoo.ru/P1FZDISQV

45

Mo1HOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JENCTBYIONIEE 3HAYEHUE CHUIIbI
TOKA W HAIIPSHKEHUS

12.11.2026

https://m.edsoo.ru/6P4CXH152

46

Pe3onaHc B aniekTpruecKou
nenu

13.11.2026

https://m.edsoo.rt/AYQWXESRA

47

Pemenue 3agau

16.11.2026

https://m.eds00.ru/0OCVLSMIOS

48

NneansHbIif Tpancopmarop.
[IpousBoacTBO, Nepenaya u
MOTpeOIeHNE IINEKTPUIESCKO N
SHEpPruu

18.11.2026

https://m.edsoo.ru/F142U7UQR

49

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE
anektposneprun. Kynerypa
UCIOJIb30BaHUSA
AIIEKTPOIHEPTHH B
MTOBCETHEBHOM JKU3HU

18.11.2026

https://m.edsoo.ru/UYDMIDXZW

50

Pemenue 3amau

19.11.2026

https://m.edsoo.ru/IR54QM6F2

51

Pemenue 3amau

https://m.edsoo.ru/7UFPFF3KK




20.11.2026

O06o061IeHNE U
cUCTeEMAaTHU3alus 3HaHNUN 110

52 https://m.edsoo.ru/I6YYY79EQ
TeMe "DIIeKTpOMarHuTHbIE 23.11.2026 PEARLEC00.1L
KojeOanus"
MexaHn4eCKrEe BOJIHBI.

53 XapaKTEepUCTUKHU 75.11.2026 https://m.edsoo.ru/OP6YANBXC
MEXaHWYECKUX BOJTH

54 CBoiicTBa MEXaHHMYECKHUX hitos://m.ed /4S50XKBUX
BOMH 25.11.2026 | — o Retoe

55 3ByK. XapakTepUCTHUKH 3BYKa 26.11.2006 https://m.edsoo.ru/UEH3ZVKKV
Nudpa3Byk u yabpTpasByk.

56 [ymoBoe SaEpHBHCHI/Ie 27 11.2026 https://m.edsoo.ru/24XDNLI1P1
OKpY’Karollel cpe/ibl

57 Pemtenue 3amay 30.11.2026 https://m.edsoo.ru/SWQQHEYAJ
DNEeKTPOMAarHUTHBIE BOJHBL.

58 N3nydyenune 02.12.2026 https://m.edsoo.rt/EHMGUTOBG
AIIEKTPOMArHUTHBIX BOJIH
DHeprus 31eKTPOMarHUTHBIX

59 BoyH. CBolicTBa 02.12.2026 https://m.edsoo.rt/HOOHGO6VS
AJIEKTPOMArHUTHBIX BOJIH
[Ikana 3MeKTPOMarHUTHBIX

60 BOJH. [Ipumenenne 03.12.2026 https://m.edsoo.ru/RZ8BKEK VL

QJICKTPOMAIrHUTHLBIX BOJIH B




TEXHUKE U OBITY

61

HpI/IHIII/IHI)I paaruoCBA3H U
TeneBuieHus. Paqnonokanus.
DneKTpOMarHuTHOE
3arpsI3HEHUE OKPYXKaroLen
Cpelbl

04.12.2026

https://m.edsoo.ru/7KCCHOBNS5

62

KonTposbHas pabora no teme
"Konebanus u BOTHBI"

07.12.2026

https://m.edsoo.ru/NJT16HVEI

63

Caert. 3akoH
MPSMOJIMHENHOTO
pacpoCTpaHEeHHUsI CBETa

09.12.2026

https://m.edsoo.ru/KSRDTMZWV

64

Pemrenue 3agad Ha
IIPUMEHEHHE 3aKOHA
MPSAMOJIMHEHHOTO
pacpoCTpaHEeHHUs CBETa

09.12.2026

https://m.edsoo.ru/3H2YL4R41

65

Otpaxenue cBera. [Lnockoe
3epkasio. Cdepuueckoe
3epKajo

10.12.2026

https://m.edso00.ru/TIX9ZBOSG

66

[Ipenomiienue cBera.
AOCOJTFOTHBIN H
OTHOCHUTEIbHBIN MOKa3aTeb
npenomiienus. [lomHoe
BHYTpPEHHEE OTpaKEeHUE.
[IpenenbHBINA yroJ MOJHOTO
BHYTPEHHETO OTPAKCHHUS

11.12.2026

https://m.edsoo.ru/LNCHJ3MOR

67

Pemenue 3amau Ha
MIPUMEHEHHE 3aKOHOB

14.12.2026

https://m.edsoo.ru/C4D3UDGG4




OTPAKCHUSA U IIPCIIOMIICHHUA
CBCTa

X0 ny4eu B IpU3Me.

68 Hucnepcus cBera. CoxxHbIN 16.12.2026 https://m.edsoo.ru/HYZWS63L.2
cocrtaB Oenoro ceta. L[er o
JInn3zel. @okycHOE

69 paccTosTHUEe U ONTUYECKast 16.12.2026 https://m.edsoo.ru/SXWYEXTXM
cuJIa JIMH3BI
[TocTpoenue n3odpaxeHuit B

70 JINH3aX U UX CHCTEMAX. 17.12.2006 https://m.edsoo.ru/6SRTDG4V7
VYBenuueHue JuH3bI
Pemrenue 3agad Ha
MMOCTPOCHUE N300paKEHUH,

71 https://m.edsoo.ru/YAGCQPWZX
MOJTy9aeMBbIX C TIOMOIIBIO 18.12.2026
JIUH3

72 ['ma3 kak ontuyeckas cucreMa 21.12.2026 https://m.edsoo.ru/OVMKI19EZ
Pemenue 3anau. [Ipeaenst

73 HpI/IMCHI/IMOCTI/Iu 3.12.2026 https://m.edsoo.ru/OENIDYBRZ
reOMETPUYECKON ONTHUKH
CkopocTb cBETa M METOJIBI €€

74 https://m.edsoo.ru/UCGBDSEVT
U3MEpEHUS 23.12.2026 PEAHILEE00.I

75 Jucnepcus ceera 24.12.2026 https://m.edsoo.ru/1 VIJZOF05

76 WuTepdepenmus crera https://m.edsoo.ru/ZQB6756KE

25.12.2026




KorepeHTHbIE HCTOYHUKH.

https://m. Ju/HOXX3PSWN
77 Vcenosust HaOIOOEHNS 28.12.2026 ttps://m.edsoo.ru/HIXX3P5W.
MaKCUMYMOB 1 MUHUMYMOB
P https://m. Tu/SX9F3FNP
78 elIeHue 3aaa4 30.12.2026 ttps://m.edsoo.ru/SX9F3FNP3
IT https://m. 1u/11ISQL6DM
79 pUMEHEHNE UHTepPEepEeHITUU 30.12.2006 ttps://m.edsoo.ru/1TISQL6
https://m. Tu/KP0D2 D
80 HMudpakuus cBeta 11.01.2027 ttps://m.edsoo.ru/KPOD2N63
JudpakuroHHas pemeéTka.
1 https://m. . YO5T
8 Vcnosue HaOIIOAEHUS 13.01.2027 ttps://m.eds0o0.ru/V7S3Y95TQ
TJIaBHBIX MAKCUMYMOB
82 Pemrenue 3agau 13.01.2027 https://m.edsoo.ru/LI6LZ3AWE
23 [TonnepedHOCTHh CBETOBBIX httos/fmed TWKIKWINH
s://m.edsoo.1u
BoJH. [longpusanus ceera 14.01.2027 P
84 Pemrenue 3agau 15.01.2027 https://m.edsoo.ru/766EAF7DL
85 CBeToBbI€ SIBJICHUS B IPUPOJIE 18.01.2027 https://m.edsoo.ru/VJWIOIR3ES
O06006111EHNE U
86 CI/ICTevlv\/IaTI/IBaI_lf/'I}I 3HAaHUH 110 20.01.2027 https://m.edso0.ru/ZQ1JZ7MYC
TeMe "Onrtuka
KonTponpHas paboTa mo Teme
87 https://m.edsoo.ru/WMVMI1ARQU
«OrnrTuka» 20.01.2027 DAL e0800.I0 «
88 I'panu1IBl TPUMEHUMOCTH https://m.edsoo.ru/GTO85PL4Q




KJIACCUYECKOW MEXaHUKH.
3aKOHBI JIEKTPOIMHAMUKY U
MPUHIUTI OTHOCUTEIBHOCTH

21.01.2027

89

[ToctynaTel cnennaibHOM
TEOPUU OTHOCUTEIHLHOCTH

22.01.2027

https://m.edsoo.ru/SSVL5SW7WK

90

[IpocTpancTBEHHO-
BPEMEHHOW MHTEPBAIL.
[Tpeobpazosanus Jlopenna.
YcnoBue NpUYUHHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH.
3ameIeHHe BpEMEHU U
COKpaIllEHUE JUIMHBI

25.01.2027

https://m.edsoo.ru/7ZFTXIX84

91

DHEpPrusi 1 UMITYJIbC
PENATUBUCTCKON YaCTULIBI

27.01.2027

https://m.edsoo.ru/GPUPD6117

92

CBs3b Macchl € SHEPTrUEH U
UMITYJIECOM PEISTUBUCTCKOM
YacTULIBI. DHEPrus MOKOs

27.01.2027

https://m.eds0o0.ru/UOC7TGTFMG

93

PaBHOBecHOE TeIIOBOE
HU3Ty4CHUC

28.01.2027

https://m.edsoo.ru/YWVZA9QOH

94

3akoH cMmelenus Buna

29.01.2027

https://m.edsoo.ru/R1JD6DWAM

95

I'unmoreza M. Il:1anka o
kBaHTaX. PoTOHEI

01.02.2027

https://m.edsoo.ru/RW82CYUS89

96

DOHeprus 1 UMIyJIbC POTOHA

03.02.2027

https://m.edsoo.ru/14SLLOJ97




®otorddext. OnbiTr A. T

97 CroneroBa. 3aKOHBI 03.02.2027 https://m.edsoo.ru/NM4VEIDIM
doTorddekra
VYpaBueHnue DiHIITEHA 1151

98 dotorddekra. "Kpachas 04.02.2027 https://m.eds00.ru/DOQYSU4GM
rpanuna” gorosddexra

99 JHasnenue ceera. OnbiThl 1. httos:/fm.ed T746VPA12

s://m.edsoo.r

H. JleGesniera 05.02.2027 | ~° :

100 BosHOBBIE CBOMCTBA YacTHIL 08.02.2027 https://m.edsoo.rt/UMEW9AOCE
Bouns! ne bpoiins. JlmuHa
BOJIHEI Jie bpoiins u pa3mepsl

101 https://m.edsoo.ru/MVA3A30Z
o0nacTu JoKalIu3aluu 10.02.2027 PEARLEC00.1L Q
JBIOKYIIEHCS] YaCTHUIIbI
KopnyckynsipHO-BOJTHOBOM

102 https://m.edsoo.ru/2XMBTMSA
yaTH3M 10.02.2027 | —PHREE00M Q
Judpakuus 3JeKTPOHOB Ha

103 https://m.edsoo.ru/XH242PNOK
KpHCTaiax 11.02.2027 PEARLECR00.1L
Crnenuduka u3mMmepeHuii B

.C

104 MHKpOMHpGi OOTH? HHeHHs https://m.edsoo.ru/BMLOCWU6S
HEOMpeIeEHHOCTEN 12.02.2027
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4u 15.02.2027 https://m.edsoo.ru/D207BTWDJ

106 Pemenue pacuérubix 3amay https://m.edsoo.ru/ZUBH25VJV

17.02.2027




107

KonTtponsnas padora o
temam: "OcnoBel CTO",
"KopnyckynsipHo-BOJIHOBOM
nyanuzm"

17.02.2027

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI 110 UCCIIETIOBAHUIO
CTpOEHHS aToma.
[Inanerapnas Mozaenp aroma
Pezepdopna

18.02.2027

https://m.edsoo.ru/SMMRTGFK1

109

[Toctynater bopa

19.02.2027

https://m.edsoo.ru/SWVS5SUNS8J

110

Buner ciektpos. CriekTp
YPOBHEM 3HEPTrUM aToMa
BOJIOpOJA

22.02.2027

https://m.edsoo.ru/TOT3FTQ6Y

111

CrionTanHoe u BBIHY>XXKICHHOC
H3JTy4CHUC CBCTA

24.02.2027

https://m.edsoo.ru/WJ9SLAOOP

112

Jlazep

24.02.2027

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxknonnas Mozens siapa
I'eitzenbepra-MBaneHko.
3apsi 1 MacCOBOE YHUCIIO
siapa. M30TOTIBL.
PagnoakTuBHOCTH

25.02.2027

https://m.edsoo.ru/JIGIMALCVV

114

3aKOH pPaJHOaKTUBHOIO
pacnana. CBolicTBa
MOHU3UPYIOIIETO U3Iy4EHUS.
Bnusinue paguoakTHBHOCTH
Ha JKUBbIE OPraHU3MBI.

26.02.2027

https://m.edsoo.ru/SOM2PG4J1




Jlozumerpus

115

DHeprus B34 HyKJIOHOB B
sape. Snepusie cunbl. [ledext
Macchl sapa. SAnepHeie
peakuuu. SInepHsle peakTopsl.
[IpoGnems! ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIEKTHI
pa3BUTHSA AAEPHOU
SHEPreTHKU

01.03.2027

https://m.edsoo.ru/YOQ4MRH2H

116

Mertoibl perucTpaiuu u
HCCTIEI0OBAHUS DIIEMEHTAPHBIX
yactull. DyH1amMeHTaIbHbIE
B3auMOIeCTBUS. bapruoHsl,
ME30HBI U JICOTOHEI.
[IpencraBnenue o
CrangapTHON MOJEIH.
KBapk-ritoonHas MoJienb
aZpOHOB

03.03.2027

https://m.edsoo.ru/1IEJHULHDS

117

du3uka 3a npeaenaMmu
CrangapTHON MOJEIH.
Témuas matepust u TEMHas
sHeprus. EnuncTBO
(buznuecKoil KapTUHBI MUpa

03.03.2027

https://m.edsoo.ru/A6IWSWE47

118

OTaIbl Pa3BUTHA
ACTPOHOMMHHU. 3HauecHUE
ACTPOHOMHHU

04.03.2027

https://m.edsoo.ru/KG802NR9U




119

IIpuMeHHMOCTB 3aKOHOB
(bu3HUKY 1715 OOBSICHCHHUS
MIPUPOJIBEI KOCMUYECKUX
00BEKTOB. MeTO 1Bl
ACTPOHOMHUYECKUX
HCCIIeJOBAHHI

05.03.2027

https://m.edsoo.ru/WIQ1L.87R6

120

CoBpeMeHHbBIC ONITHYECKUE
TEJIECKOTIBI, PAJNOTEIIECKOIIBI,
BHeaTMoc(epHasi aCTpPOHOMHUS

10.03.2027

https://m.edsoo.ru/KOWWMA4JIE

121

Bun 3Bé3mH0r0 HebAa.
Co3sBe3nus, spKue 3BE31bI,
IIUIaHETHI, UX BUJINMOC
JIBHKEHUE

10.03.2027

https://m.edsoo.ru/TNSSKWOTY

122

Conneunas cuctema. CoHIle.
ConHedyHast aKTUBHOCTb.
Ucrounuk sueprun CoJiHia u
3BE3]

11.03.2027

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/1b1, UX OCHOBHBIE
xapaktepucTuku. luarpamma
"CreKTpagbHbIA KIacce —
CBETUMOCTB"

12.03.2027

https://m.edsoo.ru/1 XHH46BIR

124

3Be3bI TIIaBHOU
MMOCJIEI0BATEILHOCTH

15.03.2027

https://m.edsoo.ru/IF3TMPIO1

125

Bnyrtpennee crpoenue 3BE31.
CoBpeMeHHbIE
MPEACTABICHUS O
MPOUCXOKIACHUHU U IBOJIFOLUU

17.03.2027

https://m.edsoo.rut/YIMJO6ZTY




CouHna u 3B€31. DTarbl
JKU3HU 3BE3]T

126

Mneunsiii [Iyre — Hama
lNaakTuka. TuIbl rajJakTuk.
UYépuble ObIphI B ApaAX
TaJIaKTUK

17.03.2027

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Paciuupenue
Bcenennoii. 3akon Xab0ma.
Teopus bospmoro B3peIBa.
PenukToBO€ H3nydueHne

18.03.2027

https://m.edsoo.ru/UCGDOBD7Y

128

MacmtabHast CTpyKTypa
Bcenennoii. MeraramakTuka

19.03.2027

https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie mpoo6ieMbl
aCTPOHOMHH

22.03.2027

https://m.edsoo.ru/WCAIUBA2Q

130

DU3NYECKUH TPAKTUKYM T10
TeMe "VccnenoBanue
MAardUTHOTO ITOJIS
IMOCTOSTHHBIX MarHUTOB'" WJIH
"UccneqoBanue CBOMCTB
(dheppoMarHeTUKoOB" WK
"UccneqoBanue OeHCTBUS
IMOCTOSIHHOTO MarHuTa Ha
paMKy ¢ Tokom"

24.03.2027

https://m.edsoo.ru/OJIEYJBSH

131

dusnuecKuil MpakTUKyM 110
teMe "M3mepeHne cuibl
Awmnepa" win "U3syuenue
3aBHCHUMOCTH CUJIBI AMIIepa

24.03.2027

https://m.edsoo.ru/567ERZSQT




OT CHWJIbI TOKA" WJTN
"Onpenenenre MarHUTHOM
WHJIYKIIUW Ha OCHOBE
u3MepeHus cuibl AMmepa"

132

Pu3NYECKU NPAKTUKYM 110
teMe "MccnenoBanue sSBICHUS
JEKTPOMAarHUTHOM
WHIYKITUU'" WIH
"OnpeneneHne HHIYKIUH
BUXPEBOTO MArHUTHOTO TOJIS"

25.03.2027

https://m.edso00.ru/6041UIS0D

133

Pu3nYeCcKUil NPaKTUKYM 110
teme "MccraenoBanue sSIBICHUS
camouuayknuu" uinu "Coopka
MOJEINH JIEKTPOMArHUTHOTO
reseparopa"

26.03.2027

https://m.edsoo.ru/FNW63917S

134

®U3NYECKUH TPAKTUKYM I10
teme "M3mepenue nepuoa
CBOOOIHBIX KOJIeOaHUI
HUTSHOTO U MPYKHUHHOTO
MasiTHUKOB"

05.04.2027

https://m.edsoo.ru/GAXGU69K A

135

Ou3nyecKuii NPakTUKyM 10
teme "[IpeobOpazoBanue
SHEPrUu B IPY>KUHHOM
MasgTHHUKE"

07.04.2027

https://m.edsoo.ru/SJ3HWUJFI

136

®u3nYeCcKUil NPAKTUKYM 10
teMe "HccnenoBanue
IIEPEMEHHOT0 TOKa 4Yepe3

07.04.2027

https://m.edsoo.ru/LNOYS8MGT9




I10CJIEJOBATEIBHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYyILKY U pe3UCTOp" WU
"UccnenoBanue padOThI
MCTOYHHUKOB CBETA B IIETIH
MIEPEeMEHHOTO TOKa"

137

@u3NYECKU NPAKTUKYM T10
teMe "M3yyeHue napameTpoB
3BYKOBOM BOJIHBI"

08.04.2027

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3NYeCcKUil NPaKTUKYM 110
teme "M3mepeHne noka3arens
MpeTOMJIEHHUS CTEKIIA" uiu
"[Tomyuenue n3o0paxeHus B
CUCTEME U3 INTOCKOTO 3epKajia
Y JUH3b!"

09.04.2027

https://m.edsoo.ru/PSFJZF82U

139

®U3NYECKUH TPAKTUKYM I10
TeMe "UccnenoBanue
3aBUCHUMOCTHU (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha
MpUMepe KUAKUX JTUH3)" Win
"N3mepenue GoKycHOTO
PacCTOSIHUS PACCEUBAIOIINX
uH3"

12.04.2027

https://m.eds00.ru/Q0Q2UZ8N9

140

Ou3nyecKuii MPakTUKyM 1O
teme "HaOmronenue
mdpaxiuu, nHTephepeHIun
U noJssipu3anuu ceera”

14.04.2027

https://m.edsoo.rt/RIEYWY7CM




141

Pu3NYECKU NPAKTUKYM 110
teme "OrnpezaeneHue
UMIYJIbCA ¥ SHEPTHH
PENSATUBUCTCKUX YacTHIL (T10
dororpadusiM TpekoB
3apsDKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

14.04.2027

https://m.edsoo0.ru/OTLRWY3PW

142

@u3NYECKU NPAKTUKYM T10
teme "U3mepenue
noctosHHoM [1nanka Ha
OCHOBE HCCJICIOBAHUS
dhoTtorddexra" nnm
"HccnenoBanue 3aBUCUMOCTH
CUJIBI TOKA YEPE3 CBETOAUO
OT HampspKeHus "

15.04.2027

https://m.edsoo.ru/Y34AXQNLN

143

®U3NYECKUH TPAKTUKYM T10
teme "MccnegoBanue cnekTpa
Pa3peKEHHOTO ATOMAPHOTO
BOJIOPOJIa M U3MEPEHUE
nocrosiHHOM Punbepra"

16.04.2027

https://m.edsoo.ru/SPYJEZYBO

144

Ou3nyecKuii NPakTUKyM 10
TeMe "UccnenoBanue
paaroakTUBHOTO (oHA ¢
KCII0JIb30BAHUEM J03UMETpa"
nnu "M3yyeHue nornonieHus
0eTa-JyacTUIl ATFOMUHUEM"

19.04.2027

https://m.edsoo.ru/C3HISS5E4

145

Pu3n4ecKuil NPaKTUKYM 10

https://m.edsoo.ru/PR4K00VZY




teme "HaGmronenust
3BE3IHOTO Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM
KOMIBIOTEPHBIX MTPUIIOKEHUN
JUTSI OTIPEJICIICHHS TIOJIOKECHHUSI
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOTo
MOJTyIIApUS U APKUE 3BE3bBI"
v "HaOmronenus B
teneckotn JIyHbl, IUIaHET,
TYMAaHHOCTEN U 3BE3HBIX
cKorieHun"

21.04.2027

146

O06o0mmenue u
CHCTEeMaTH3aIs 3HaHUH.
Ponb ¢pusuku u actpoHOMUU B
SKOHOMMYECKOH,
TEXHOJIOTHYECKOM,
COLIMAJILHOM U dTUYECKOU
cdepax nesATeIbHOCTH
yeJioBeKa

21.04.2027

https://m.edsoo.ru/XABKPSEJ3

147

O06006111eHNE U
CHUCTEMAaTHU3aIMsl 3HAHWM.
Ponp u Mecto pusuku u
aCTPOHOMHUU B COBPEMEHHOM
HAay4YHOU KapTHUHE MHpa

22.04.2027

https://m.edsoo.ru/G145HQT3W




148

O06o0enue u
CUCTEMaTU3alUs 3HAHUHN.
Pounb ¢pusnveckoii Teopun B
(dbopmMupoBaHUU
MPEJICTaBICHUN O
(buznyeckoil KapTUHE MUpA,
MecTO (pU3NUECKON KapTHHbI
MHpa B 001IEM Py
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NPEJCTABICHUN O
pHupoie

23.04.2027

https://m.eds00.ru/AOX66XKGX

149

O0600mieHne 1
cUCTeEMAaTHU3alus 3HaHUH 110
TteMe "Kunematuka'

26.04.2027

https://m.edsoo.ru/34RK44YVZ

150

O06001IeHuEe U
cUcTeEMaTH3alys 3HaHUH 110
TeMe "Kunematuka"

28.04.2027

https://m.edsoo0.ru/EOD18QXGW

151

O6o00mmenue u
CUCTEMaTH3aIUs 3HAHUH 110
teme "/IlnHamuka"

28.04.2027

https://m.edsoo.ru/VTQF4UOXU

152

O06006111EHNE U
CHCTEMAaTU3alMs 3HaHUH 110
teme "Cratuka TBEpAOro
Teaa"

29.04.2027

https://m.edsoo.ru/ASCPSEJHX

153

O06o01enue u
CUCTEMAaTH3alMsl 3HAaHUH 110
TeMe "3aKOHBI COXPAHEHNUS B

30.04.2027

https://m.edsoo.ru/7A6P6FWC2




MexaHuke"

154

O6o06menne n
CHUCTEMaTU3alKs 3HAHUIN 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKoi Teopun"

03.05.2027

https://m.edsoo.ru/JRCSWNXDH

155

O06o001menue u
cHCTEMAaTH3aIns 3HaHUH 110
teme "TepmoauHaMuKa.
TeroBsIe MaTUHEL"

05.05.2027

https://m.edsoo.ru/10P456 WO8

156

O06o0menue u
cUCTEMAaTH3aIus 3HaHUH 110
Teme "ArperatHbie COCTOSIHUS
BemecTBa. Ma3oBnie
nepexoasr"

05.05.2027

https://m.eds00.ru/VOTG69RUR

157

O06001IeHne U
cUcTeEMaTH3alys 3HaHUH 110
Teme "Dnekrpudeckoe mnoie"

06.05.2027

https://m.edsoo.ru/76PSKZV5A

158

O06o06mecHNE 1
CHCTEMAaTU3alMs 3HaHUH 10
TeMe "IlocTosTHHBIN
3JIEKTPUYECKU TOK"

07.05.2027

https://m.edsoo.ru/86 VR2HMRJ

159

O06o006111EHNE U
CUCTEeMaTH3alusl 3HAaHH 110
Teme "TOKHM B pa3InyHbIX
cpenax"

10.05.2027

https://m.edsoo.ru/ESIK18H3F

160

O0600611EHNE U
CUCTEMATU3ALM 3HAHUN 110

12.05.2027

https://m.edsoo0.ru/30X0JJYUH




Teme "MarautHoe noJiie"

161

Pesepubriit ypok. O600mieHNEe
Y CHCTEMaTH3alus 3HaHUH 10
TeMe "DIJIeKTpoMarHuTHast
UHIYKIus"

12.05.2027

https://m.edsoo.ru/LUNKZILUR7

162

PesepubIit ypok. O600m1eHIE
M CHCTEMAaTH3allis 3HAHUH 110
TeMe "MexaHn4yecKue
Koneoanus"

13.05.2027

https://m.edsoo.ru/3F07MLKSL

163

PeseprubIil ypok. O600meHne
Y CHCTEMaTH3aIus 3HAHUH 110
TeMe "DIIEKTPOMAarHUTHBIE
KojeOanus"

14.05.2027

https://m.edsoo.ru/FM1LEP76S

164

PesepBubIil ypok. O600meHne
M CUCTEMAaTH3alis 3HAHUH 110
TeMe "MexaHndecKue u
AJIEKTPOMArHUTHBIE BOJTHBI"

17.05.2027

https://m.edsoo.ru/JIDEW35XXF

165

PesepBHbIil ypok. O600meHne
U CUCTeMaTu3alus 3HaHUH 110
teme "Ontuka"

19.05.2027

https://m.edsoo.ru/WILMATIT6

166

PesepBHrlit ypok. O600mIeHE
U CUCTeMaTu3alus 3HaHUH 110
teme "OcHoBbl CTO"

19.05.2027

https://m.edsoo.ru/NB6V3ZBS&1

167

PesepBHrIit ypok. O600IeHNE
U cucTeMaTH3alus 3HaHUH 1o
teMe "KopnyckynspHo-
BOJIHOBOM yanu3m"

20.05.2027

https://m.edsoo.ru/3G6FJ3FFN




168

PesepBHriit ypok. O000IICHME
U cucreMarui3anus 3HAHUH 110
Teme "®usuka aroma"

21.05.2027

https://m.edsoo.ru/HGF8GQ8AS

169

Pesepubriit ypok. O600mieHNE
U CHCTEMAaTH3allMs 3HAHUH 110
Teme "®u3nKa aTOMHOTO siipa
Y DJIEMEHTAPHBIX YaCTUIT"

24.05.2027

https://m.edsoo.ru/3RSUUIP8G

170

PesepBubriit ypok. O600meHne
W CUCTeMAaTH3allHsl 3HAHHUH 110
Teme "DIEeMEHTHI
acTpo¢puzuxu”

26.05.2027

https://m.edsoo.ru/GQDTDSIRQ

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

170

16







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMOHCTpHpOBaT, Ha MpPUMEpPaxX poidb ©W MECTO (U3UKH B
(hopMUPOBaHUM COBPEMEHHOW HAy4YHOW KapTUHBI MHpaA, B Pa3BUTHH
COBPEMEHHOW TE€XHUKH W TE€XHOJOTHUM, B MPAKTHUYECKOW NEATEIHBHOCTH
JIFOJICH

10.2

Y4uThIBaTh I'PaHULIBI TPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOJIENIEH:
MarepuaibHas TOYKa, HWHEPIMAIbHAs CHCTeMa OTCuY€Ta, abCOIIOTHO
TBEPAOE TENO, WIICATBbHBIA T'a3; MOJEIN CTPOCHUS Ta30B, KUAKOCTEH U
TBEPABIX TE€J, TOYEYHBIM OJIIEKTPUYECKHM 3apsii — INpPH PEIIEeHUU
(bu3nueckux 3aaa4y

10.3

PacnioznaBate (usnueckue sBIEHHUS (MpoLEecchl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYISIPHO-KHHETHIECKOH TEOpUn
CTpOEHHUS  BeIlecTBa U  AJIEKTPOAMHAMUKH:  pPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSAMOJUHEIHOE IBKEHHE, CBOOOTHOE Ma/IeHUE Tell,
JBUKEHHE 10 OKPYXHOCTH, UHEpIUs, B3auMoieicTBUE Tel; auddysus,
OpOYHOBCKOE JBW)XEHHE, CTPOEHHE JKUIKOCTeH U TBEPABIX TeJ,
n3MeHeHne oO0BEMa TeNn MpH HarpeBaHWW (OXJIKIECHWUU), TETUIOBOE
paBHOBecHe, HCIapeHue, KOHACHCAlus, IUJIaBJICHUE, KpUCTaJU3alus,
KUIIEHUE, BIIAXXHOCTh BO3/yXa, IMOBBIIICHHWE JaBJIEHUS raza MpU €ro
HarpeBaHuU B 3aKPBHITOM COCY/IE€, CBSI3b MEXAY ITapaMeTpaMH COCTOSHHS
ra3a B U30MpoIleccax; dIEKTpU3aIMs Tell, B3aUMOACHCTBUE 3apsI0B

10.4

OnuceiBaTh MCXaHHUYCCKOC JBWKCHUC, HCIIOJIb3Ys (bHSPI‘IeCKI/Ie
BCJIIMYMHBI: KOOpAWHATa, IIyThb, INEPEMCHICHUE, CKOPOCThb, YCKOPCHHUCE,
Macca TCIa, CHJia, HUMITYJIBC TCIa, KHMHCTHYCCKaa OHCPI'Hs,
INOTCHIIMAJIbHAA  SHCPIrusd, MCEXaHUYCCKasA pa60Ta, MECXaHHNYCCKas
MOIIHOCTb; IIpHU OINHCAHUHN IIPABUJIIBHO TPAKTOBATbH (I)I/ISI/I‘IGCKI/Iﬁ CMBICJI
HCIIOJIb3YEMbIX BCJIWYHUH, HUX 0003HaYEeHUsT U CAMHUIIbI, HAaXOAUTb
(I)OpMy.]'ILI, CBA3bIBAOIIUC JAHHYIO (1)I/I3I/I‘leCKy10 BCIIMYHUHY C OPYIrUMHU
BCINYHNHaAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOIMCTBA TE€JI M TEIJIOBBIE SABJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIIMYHUHBL: OABJICHUC Ta3a, TCEMIICpATypa,
CpCAHsAsl KHHCTHUYCCKAss ODHEPIUA XAaOTUUCCKOI'O JIABWIKCHUS MOJICKYII,
CpCAHCKBaApaTUIHass CKOPOCTbL MOJICKYJ, KOJIMYECTBO  TCIIJIOTHI,
BHYTPCHHSASA SHCPIrusd, pa60Ta rasa, KOB(I)(I)I/II_[I/ICHT MOJIE3HOTO JIEHCTBUS
TCIIOBOI'O0  ABUTATCIIA; IPU  ONMMCAHUKU  MPABUJIIBHO  TPAKTOBATH




(U3NYEeCKUN CMBICI HCIOJIb3YEMbIX BEJIWYHH, HX OO0O3HAYCHUSA W
€IMHUIIBI, HAaXOJUTh (OPMYIIbI, CBS3BIBAIOIIUE JNAHHYIO (DU3MUYECKYIO
BEJIMYMHY C IPYTUMHU BEJIIMYNHAM

10.6

OnuceiBaTh U3YyYEHHBIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA W
JJIEKTPUYECKHE  sIBICHHS  (IPOIECChl), HCIOJB3YyS  (pU3HUecKue
BEJINYUHBI: MEKTPUYECKUI 3apsn, AIEKTPUYECKOE 1oJIe,
HaIPSOKEHHOCTh  TIOJIA, IOTEHIMAJ, pa3HOCTb IOTCHUUAIOB; IPH
ONMCAHUU TPABUJIBHO TPAKTOBATh (PU3UYECKUI CMBICI HCHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYEHMs] U EAWHHUIIbI; yKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOILIME JAHHYIO (U3NYECKYIO BEJIMYUHY C APYTUMU BEIMUNHAMU

10.7

aHAIM3UPOBATh (U3MUECKHE TPOIECCHl W  SBJICHUS, HCIOJIb3Ys
(u3nyeckre 3aKOHbI U MPUHIIMIIBL: 3aKOH BCEMHUPHOTO Tsrotenus, 1, Il u
III 3axoHbI HBIOTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPIUH, 3aKOH
COXPAaHEHHS HMITYJIbCa, MPHUHLIMII CYNEPHNO3UIUU CHJI, TPUHIIMI
paBHOMpaBUsI  MHEPIHUAIBHBIX  CHUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, T'a30BbIE€ 3aKOHBI, CBA3b
CpeqHell KUMHETHMYECKOW OSHEpPrUM TEIJIOBOTO JBHKEHHUS MOJEKYl C
a0COIOTHOM TeMIepaTypoil, MepBbIil 3aKOH TEPMOJMHAMHUKHU; 3aKOH
COXpaHEHUsl DIJIEKTPUYECKOro 3apsna, 3akoH Kymnona; npu stom
pa3nuyaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIpQKEHUE U YCIOBUS (TPaHUIIbI, 00IaCTH) MPUMEHUMOCTH

10.8

OOBSACHATP OCHOBHBIE TPUHIMMBI ACWCTBUA MAIllUH, NPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS UX 0€3011acHOTO
WCIIOJIb30BAaHMUS B MOBCEIHEBHOM JKU3HU

10.9

BBINONHATE SKCHEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3UYCCKUX SIBICHUH U
IPOIIECCOB C MCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TPU
aToM (opmyaupoBaTh MpobiseMy (3amady) W THNOTE3y Y4YeOHOro
AKCIIEPUMEHTa, COOMpATh YCTAHOBKY U3 MPEUIOKEHHOTO 000pyI0BaHus,
IIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYH.[GCTBJ'IHTL IpsAMBIC 1 KOCBCHHBIC U3MCPCHUA (I)I/ISI/I‘IeCKI/IX BCIINYHH,
IIpHU 3TOM BH6I/IpaTB ONTUMAJIBHEIN CIIOCO0 HU3MCPCHUS U UCIIOJIb30BATb
HN3BCCTHBIC MCTOJbI OLICHKHA HOFpGH.IHOCTGﬁ I/I3MepeHI/II71

10.11

HccnenoBath 3aBHCHUMOCTH MCKAY q)HSquCKI/IMI/I BCJIMYHMHAMH C
HCIIOJIb30BAHUEM  IIPAMBIX H3MepeHHI>i; IIpu 3TOM KOHCTPYUPOBATb
YCTaHOBKY, (I)I/IKCI/IpOBaTL PEC3YIbTAThI HOHy‘iCHHOﬁ 3aBUCUMOCTH
(I)I/ISI/ILIGCKI/IX BCJIIMYMH B BHUIC Ta6J'II/II_I )51 I‘pa(l)I/IKOB, JAC€JIaTh BBIBOJBI ITO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

CoGmronmate  mpaBuia  Oe3omacHOro  TpyAa NpuU  HPOBEIEHHUH
UCCIIeIOBaHMM B paMKax yduyeOHOTO  OSKCHEepUMEHTa, y4eOHo-
HCCIIEIOBATEIbCKOW U IMPOEKTHOM MAEATEIbHOCTU C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOMCTB U J1aOOPAaTOPHOTO 00OPYAOBAHUS




10.13

Pemate pacuérHble 3a7aud C SBHO 3aJaHHON (PU3MUYECKOW MOJENBIO,
UCTIONB3ysl (pU3MUEcKre 3aKOHBI W MPUHIUIBI; HAa OCHOBE AaHaJH3a
YCIIOBUS 33/1a4¥ BBIOUPATH (PU3UUECKYIO0 MOJIEIb, BBIICIATh (U3NYECKUE
BEJIMYMHBI M (OPMYIIBI, HEOOXOAUMBIE [UIS €€ pPeUIeHHs, MPOBOIUTH
pacu€Thl M OLIEHUBATh PEATBHOCTD MOIYYEHHOTO 3HAaUCHUs (pr3nyecKon
BEJIMYMHBI

10.14

Pemats Ka4eCTBEHHBIC 3a/1a4u: BBICTPaNBaTh JIOTUYECKU
HEIIPOTHBOPEUYUBYIO LENOYKY PACCYXJICHUH C ONOpPOM HA H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

10.15

Wcnonb3oBarh 1pu  pelmieHUM  y4yeOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALlMOHHBIE TEXHOJOTHM JUIsl TOUCKAa, CTPYKTYpUpPOBaHUS,
WHTEpIpeTallii U TMpeACTaBICHUS Y4eOHONW U Hay4YHO-NOMYJISIPHOMN
nH(popMaluY, TOITYYEHHONM M3 Ppa3IUYHbIX HCTOYHHKOB; KPUTUYECKH
aHAIM3UPOBATH MOJy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBouTE NpUMEpHl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pPa3BUTHE HAyKHU, OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonb3oBarh TeopeTHyecKue 3HAHMS TO (PHU3UKE B MOBCEIHEBHOMN
YKU3HU 7151 0OecTieueHnsi 0€30MMacHOCTH MTPU OOpaIIeHn ¢ IpudopaMu u
TEXHUYECKUMHU  YCTPONCTBAMH, Ui COXpAaHEHUS  3J0pPOBbs U
coOII0ACHNSI HOPM KOJIOTMUYECKOT0 TIOBEIEHHUS B OKpY»Karolleil cpeze

10.18

PaGorathe B rpynme ¢ BBINOJIHEHHEM DPa3IUYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TPYIIbl,  pPAalHUOHAIBHO  paCIpeneisaTh
00S3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTh B  HECTaHJAPTHBIX
CUTyallusiX, aJ€KBaTHO OILICHWBATh BKJIAJ KaXJOr0 U3 YYaCTHHUKOB
TPYIIIBI B pellieHne paccMaTprUBaeMoi MpooOIeMbl

11 KIJACC

Kox
NpoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOM MPOrPaMMBbI CpeHEro 001ero o0pa3oBaHusi

11.1

JleMOHCTpHpOBaTh Ha IpUMepax pojib M MecTo (HU3UKH B
(OpMUPOBAaHUM COBPEMEHHOW HayyHOW KapTHUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHMKU M TEXHOJIOTHH, B NPAKTUYECKON IESITEIBbHOCTH
Jro/ieH, 1eJ0CTHOCTh U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA

11.2

YYUTHIBATH r'paHULbl MMPUMCHCHUA H3YUYCHHBIX (I)I/IBI/ILICCKI/IX MOJIETICHi:
TOYCYHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apsan, AAepHass MOACIIb aTOMA, HYKJIIOHHAd
MOJECJIb aTOMHOTI'O dApa IIpHu pCHICHUA (I)I/I3I/I‘-ICCKI/IX 3aaaq




11.3

Pacnio3naBate ¢u3uueckue siBieHHUs (Ipouecchl) U OOBICHATH MX Ha
OCHOBE  3aKOHOB  JJIGKTPOJMHAMHMKM W  KBAaHTOBOM  (pu3MKH:
JJIEKTPUYECKas IPOBOJMMOCTb, TEILUIOBOE, CBETOBOE, XHMMYECKOE,
MarHUTHOE NeUcTBUS TOKa, B3aUMO/IeicTBUE MarHuroB,
JIEKTPOMArHUTHasE HHIAYKUMS, JEWCTBUE MAarHUTHOIO TMOJs  Ha
OPOBOJAHMK C TOKOM M JABWXKYILMWCA 3apsf, 3JIEKTPOMarHUTHBIE
KojeOaHUsT U BOJHBI, MPSIMOJUHENHOE paclpoOCTpaHEHHE CBETa,
OTpakeHHe, peJoMIICHUE, HHTepDEpEeHIUS, TUPPAKITUSI U TTOJIAPU3AIHS
cBeTa, Aucrepcust ceera, (otoanexTpuueckuil 3¢dext (pororPpdexr),
CBETOBOE JIaBJICHHE, BO3HUKHOBEHHUE JIMHEHYAaTOro CIEKTpa aroma
BOJIOPO/JIa, €CTECTBEHHAs! M UCKYCCTBEHHAs paJJMOAKTUBHOCTh

11.4

OnuceiBaTh ~ M3y4y€HHBIE  CBOICTBAa  BemlecTBa  (JIEKTPUUECKHE,
MarHuTHbIE, ONTHUYECKHE, DJIEKTPUYECKYI0 MPOBOAMMOCTH Pa3IMYHBIX
Cpel) U  DIEKTPOMAarHUTHBbIE  sABJIEHUS  (TMpOIECChl), HCIOJb3Ys
(¢u3znueckue  BENIWYUHBL:  DJIEKTPUYECKHM  3apsa, Ccuila  TOKa,
JNEKTPUYECKOE HAMPSLKEHUE, DJIEKTPUUECKOE CONPOTUBIIEHNE, PA3HOCTh
noteniuanoB, J/IC, paboTa Toka, WHAYKIMS MAarHUTHOTO TIOJS, CHUJIA
Amnepa, cuna JlopeHma, HMHIYKTUBHOCTb  KaTYIIKH, JHEPIus
ANIEKTPUYECKOTO M MarHUTHOTO TOJIEH, MepuoJl U YyacToTa KosieOaHuil B
KonebaTeIbHOM  KOHTYpe, 3aps] M CUjla ToKa B Ipolecce
TFapMOHUYECKHUX IEKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE PacCTOSIHUE
U ONTHYECKas CWJIa JIMH3bI; TPU OINUCAHUU NPABUIBHO TPAKTOBATh
(Gu3nYecKuil CMBICI MCMOJIB3YEMbBIX BEJIWYMH, HMX OO0O3HAa4YeHUA WU
€IMHUIIBl; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOLINE JTAHHYI (DU3HUECKYIO
BEJIMYMHY C APYTMMH BEJIMUYNHAMU

11.5

OnuceiBaTh U3y4y€HHBbIE KBAHTOBBIC SIBIICHUS U MPOIECCHI, HCIONb3Ys
(u3nuecKkue BEIUYUHBL: CKOPOCTb AJIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI M 4YacToTa CBETa, JHEpPrus U UMIOYIbC (OTOHA, MEPHUOL
noJiypacrnajia, SHEeprus CBSI3U aTOMHBIX SiZiep; MPU OMUCAHUH MPAaBUIBLHO
TpakTOBaThb (DU3MUECKUH CMBICI  HUCHOJb3YeMbIX  BEJIMYMH, UX
0003HaYeHHSI ¥ €MHUILIBI; YKA3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JTAHHYIO
(U3MYECKYI0 BEMYUHY C JIPYTMMH BEIHMYMHAMU, BBIUUCIATH 3HAYCHHE
(bu3MUecKo BEIUMYUHBI

11.6

Ananmu3upoBaTh (u3MuyecKHe TPOLECChl U SABJICHMS, MCIOJB3YS
¢u3nyeckue  3aKOHBl M NpPUHOUIBL  3akoH  OMa,  3aKOHBI
NIOCJIEZI0BATEIBHOIO U MAPAJUIEIBHOTO COEAVMHEHUS TPOBOJHUKOB, 3aKOH
Jbxoyns — JleHnma, 3akOH 2JIEKTPOMAarHUTHOM HWHIYKLHH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXXCHMs CBETA,
3aKOHBI IPEJIOMJICHHUS CBETA, ypaBHeHUe DifHITelHa 111 poTodddexra,
3aKOH COXPaHEHHUs DJHEPIHH, 3aKOH COXPAaHEHUS MMIIYJIbCA, 3aKOH
COXPAHEHHUsl DJIEKTPUYECKOTO 3apsfa, 3aKOH COXPAHEHUS MacCOBOTO




yKclia, MOCTylarbl bopa, 3akOH pagMOaKTUBHOIO pacnaja; MpU 3TOM
pa3nuyath CIOBECHYIO (DOPMYTHpPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPKEHUE U YCIOBUS (TPAHHIIBI, 00JIACTH) MPUMEHUMOCTH

11.7

Onpenenary HampaBiCHUE BEKTOpAa WHAYKIMA MAarHUTHOTO TIOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHna

11.8

CrpouTh U ONUCHIBATh N300paKEHUE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM,
TOHKOMW JIMH30H1

11.9

Brimomaare OKCIICPUMCHTBI 110 UCCIICAOBAHUIO (bHBI/I‘-IeCKI/IX SIBJIEHUU U
IIPOLIECCOB € MCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHHM; IIPU
sToM (opmynupoBaTh MpobseMy (3amady) W THUNOTE3y Y4eOHOro
HKCIIEPUMEHTa, COOMpATh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pyI0BaHus,
MIPOBOJUTH ONBIT U (OPMYIUPOBATH BHIBO,IBI

11.10

OcymiecTBIATh NPSMbIE U KOCBEHHbBIE U3MEPEHMSI PU3NYECKUX BETUYNH;
IIPH 3TOM BBIOMPATh ONTUMAIBHBIN CIOCOO U3MEPEHUs U HCIIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN N3MEPEHNN

11.11

HccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIHYMH C HCTOJIH30BAHHEM
NPSIMBIX ~ U3MEPEHUM; TPH ITOM KOHCTPYHPOBATh  YCTAHOBKY,
(bUKCUpOBaTh PE3yAbTATHl TOJYYCHHOW 3aBHCHUMOCTH (U3HUYECKHUX
BEJIMYMH B BUJE TaONHI] U TpauKOB, AENaTh BHIBOJABI MO pPe3yjbTaTaM
HCCIIEI0BaHUS

11.12

CoOmogath  mpaBwia  0e30macHOTO  TpyAa TNpPU  TPOBEICHUH
WCCIeAOBaHUNW B paMKax ydeOHOTO  OKCIIEpUMEHTa,  Yy4eOHO-
WCCIIEIOBATENILCKOM M TPOEKTHON MEATEILHOCTH C HCIOJIh30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB M 1TA00PATOPHOTO 000PYIOBAHHMS

11.13

Pematps pacu€rHble 3aaud ¢ SBHO 33/JlaHHOM (PU3MYECKON MOJIEINbIO,
UCHOJIB3Ysl (pU3MYecKue 3aKOHbl W MPHUHIIMIIBI; Ha OCHOBE aHAIM3a
yCIIOBUS 3a/1a4¥ BBIOUPATh (PU3NUECKYI0 MOJEIb, BBIIEISTh (PU3NUECKHE
BEJIMYMHBI U (OPMYJBI, HEOOXOAUMBIE IJisi €€ pellieHus, MPOBOIUTH
pacuéThl U OLIEHUBATH PEATbHOCTH MOJYYEHHOTO 3HAUYeHUs (hU3NUECKOit
BEJTMYMHBI

11.14

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTHUYCCKH
HCIIPOTHUBOPCUUBYIO LCIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBLIC
3aKOHbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Hcnonbs3oBaTh MpH  pELIEHWH  y4eOHBIX 3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE TEXHOJOTMU JUIl TIOMCKAa, CTPYKTYpUPOBaHUS,
UHTEpIpeTallui M TpPeICTaBIeHUs Y4eOHOH M Hay4dHO-IOMYJSPHOMN
UHpOpMaLlUY, MOJYYEHHOM U3 pa3iIM4YHbIX HCTOUYHUKOB; KPUTUYECKU
aHaJIM3UPOBAThH MOJTydaeMyr0 HH()OpPMAIUIO

11.16

OOBSCHATH IIPUHIUIIBI JEeNCTBUS MalllvH, HpI/IGOpOB N TCXHHYCCKHX
YCTpOﬁCTB; pas3jiniatb YCJIOBHUA HUX 0€30I1aCHOr0 HCIIOJIb30BaHUS B




HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh TpHUMEpPHl BKJIAJa POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPY)KAIOLIETO
MUpa, B PA3BUTHE TEXHUKU U TEXHOJOTUN

11.18

Hcnonp3oBaTh TeopeTHYeCcKHe 3HAHUSA MO (HU3UKE B IOBCETHEBHOM
KHU3HU [T 0o0ecrieueHusi 0€301MacHOCTH IpY 00paIieHuu ¢ MpudopamMu u
TEXHUYECKUMHU  YCTPOMCTBAMH, Uil COXpAaHEHUS  3J0pPOBbsl U
COOJIIOICHHS] HOPM KOJIOTHUYECKOI0 TIOBEJCHUS B OKPYKAIOLIEH cpefe

11.19

PaGorare B rpynme ¢ BBINOJIHEHHEM pA3IUYHBIX COLIMAIBHBIX POJIEH,
IUIaHUPOBaTh ~ pabOTy  TPYIIbl,  pPalMOHAIBHO  pacHpenensiTh
00s3aHHOCTM U IUIAHUPOBATh JIEATENBHOCTh B  HECTaHJAPTHBIX
CUTyallMsIX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB
IPYIIbI B pellIEHNE paccMaTpruBaeMoi IpooOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Koxa
pasaeia

Ko nposepsiemoro

3JJEMECHTA

HpOBepﬂeMble IJIEMEHTLI COACPKAHUS

OU3NKA 1 METOAbI HAYUHOI'O [IO3HAHUA

1.1

®usnka — Hayka o npupoie. HaydHbie MeTo[sl
MTO3HAHMS OKpPYXKAIOIIEro MHpa. Ponb
JKCIIEPUMEHTa M TEOPUM B IPOLIECCE IMO3HAHMS
IPUPOJIbl. DKCIIEPUMEHT B (PUBHKE

1.2

MopenupoBanue  (GU3HYECKUX  SBICHUM U
npoueccoB. Hayunble runoressl. dusnueckue
3aKOHBl U TeOpUH. ['paHULBI TPUMEHUMOCTH
¢uznyeckux 3akoHOB. [IpuHIMI COOTBETCTBUA.
Ponp u wmecto ¢usuku B opmupoBaHHUH
COBPEMEHHOM HAyyHOM KapTHHBl MHpA, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeN

MEXAHHKA

2.1

KNMHEMATHKA

2.1.1

Mexagnueckoe aBHKeHHE. OTHOCHUTEIBHOCTE
MexaHndyeckoro mBmkeHus. Cucrema orcuéra.
Tpaektopus

2.1.2

[lepemenienue, CKOPOCTh (CpelHsii CKOPOCTD,
MT'HOBEHHast CKOPOCTb) u yCKOpeHue
MaTepUaIbHOM TOYKHM, HX TMPOEKIUH Ha OCH
cuctembl KoopauHat. Clio)keHue rnepeMernieHui u
CJIOEHHE CKOpocTeit

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IpsIMOJIMHEIHO JIBUOKCHHE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
NyTH U TepeMelIeHUs MaTepuaibHOW TOYKU OT
BpEMEHU

2.14

CBoOoHOE masieHne. Y CKOpeHne cBOOOTHOTO
naJIcHUs

2.1.5

Kpuponmnueiinoe JIBIDKCHUE. PaBHOMepHOE
JBUKEHUE MAaTEPUAIBHOU TOUYKHU MO OKPYKHOCTH.
YrnoBas CKOpOCTh, JIMHENMHAsA CKOPOCTh. [lepuon
1 yacrota. LleHTpocTpeMUTENBHOE YCKOPEHUE




2.1.6

TexHn4eckue ycTpouCTBa: CIIUAOMETD, IBUKCHHUE
CHapsJ0B, LICIIHBIE U PEMEHHBIE TIEpeIadu

2.1.7

[Ipaktuyeckue padboTsl. Mi3MepeHue MrHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOIIEHUS MEXITY
NyTAMH, PO ICHHBIMU TEJIOM 3a
HOCJIEI0BATEIbHBIC paBHBIE MIPOMEXYTKU
BPEMEHU IpU PABHOYCKOPEHHOM [BUXKEHHM C
Ha4aJIbHOW CKOPOCTBIO, paBHOM Hymr0. M3yueHune
JNBUKEHUS IIapuKa B BA3KOM  JKMJKOCTH.
WN3ydyenne  nBweHus  Tena,  OpPOILIEHHOTO
TOPU30HTAJIBHO

2.2

JTMHAMUKA

2.2.1

IIpuanun otHocuTenbHOCTH [anunes. I[lepBbrid
3akoH  HbroroHa. HMHepumanbHble  CUCTEMBI
oTcyéTra

222

Macca Tena. Cuna. [IpuHumn cyneprnosunum cui

223

Bropoit 3akoH HproTOHa U1 MartepHanbHON
TOYKM B MHEpHHaIbHOU cucteme orcuéra (MCO).
Tpernii 3akoH HproToHa Ui MaTepUaIbHBIX
TOYEK

2.2.4

3akOH BCEMHUpPHOro TAroTeHus. Cuiia TSHKECTH.
[TepBast kocmuyeckasi ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHs
CKOJIbKEHUST M CWla  TPEHHUS  TOKOS.
Koaddunuent tpenus. Cuna conpoTUBICHUS TPU
JBUKEHHUH TeJa B )KUAKOCTU WIIH ra3e

2.2.7

HOCTYHaTeJ'IBHOG U BpallaTCeJIbHOC AIBHXKCHHEC
a0COJIFOTHO TBép,Z[Ol"O TCIIa

2.2.8

MOMEHT cwibl OTHOCHUTEJIBHO OCH BpalleHUs.
IInedo cunbl. YCIOBHS pPaBHOBECUSI TBEPJIOTO
tenna B UCO

229

Texuuueckue YCTpOﬁCTBaZ IO AIINITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue paboTel. M3yueHue ABHIKEHUS
OpycKa [0 HaKJIOHHOM IMJIOCKOCTH MO/ IefiCTBHEM
HECKOJIbKUX cui. MccienoBaHue 3aBUCUMOCTH
cul YIIPYTOCTH, BO3HUKAIOIINX B
nepopmMupyeMoil  MpyXKHHE M PE3UHOBOM
oOpasie, OT BeIMYUHBI UX JAedopMaIHH.




HccnenoBanue ycimoBHM paBHOBECUS TBEPIOIO
TeJla, UIMEIOLIETO OCh BPAILLCHUS

3AKOHbBI COXPAHEHNA B MEXAHUKE

NmMmnynsc  marepuanbHOW  TOYKH,  CHCTEMBI

2.3.1 MarepualbHbIX TOYeK. MMIynbc cuibl W
M3MEHEHUE UMITYJIbCa Telia
)32 3akoH  coxpaHeHus umnyisca B HCO.
o PeakTHBHOE JBIKEHHUE
233 PaGota cumnbl
234 MOUTHOCTH CHJITBI
3.5 Kunernueckas sHeprus MaTepualbHOM TOYKH.
o TeopemMao KMHETHUYECKOM SHEPTUH
[TorenumansHas SHEPTHUS. [TorenmmansHas
SHEPTHsl ynpyro aeGopMHUpPOBAHHON MPYKUHEI.
2.3 236 IMoTeHiManbHass ~ SHEPrUs  Teda  BONM3M
MMOBEPXHOCTH 3eMJIU
[loTeHnmanbHble W HEMOTEHIIMATBHBIC CHIIHL.
537 CBsi3b  paboOTHl  HEMOTECHIMAIBHBIX CHJI  C
o U3MEHEHUEM MEXAHUYECKON DHEPTUM CHUCTEMBI
TeJl. 3aKOH COXPaHEHUs] MEXaHUYECKON YHEPTUU
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHuuecknue yCTpOWCTBA: JABWIKEHHE PAaKeT,
o BOJOMET, KOIIED, IPYKMHHBIHA MHCTOJIET
[Ipaktnueckne  pabGoTel.  M3yueHue  cBS3H
53,10 CKOpOCTEl  Tenm MOpH  HEYNpyrom  yaape.
o UccnenoBanne  cBs3M  pabOTBl  CHJIBI €
M3MEHEHHEM MEXaHWYeCKOU SHEepruu Temna
3 MOJIEKVJISAPHASA ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN
OcHoBHBIE MOJIOKEHUS MOJIEKYIISIPHO-
311 KUHETHYecKo Teopuu. BpoyHOBCKOE IBHXKEHHE.
o Hubdysus. Xapakrep JBYDKEHHS u
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
3.1 Mopenu cTpoeHus rasoB, JKMAKOCTEH U TBEPABIX
3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN
313 Macca  monekyn.  KonudectBo — BemiecTBa.
o IMocrosiaHast ABoraapo
3.1.4 TemoBoe paBHOBecue. Temmeparypa u €€




n3mepenue. [llkana remneparyp Llenscus

3.1.5

Mopens uneansHoro raza. OCHOBHOE ypaBHEHUE
MOHGKYJISIpHO—KI/IHeTI/I‘-IeCKOﬁ TCOpHUU UACATIBHOT'O
rasa

3.1.6

AOcomoTHas TemrepaTypa Kak Mepa CpeiHen
KUHETUYECKOM SHEPruM TEIUIOBOTO JBHXKEHMUS
yactul rasa. [lIkaia remneparyp KenbsBuna

3.1.7

VpaBuenne Knaneiipona — MeHnneneeBa. 3akoH
HanbroHa

3.1.8

l'azoBwie 3akoHBI. M3omporecchl B UaACaTLHOM
rase C IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
M30TepMa, U30X0pa, u300apa

3.1.9

TexHudeckue ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTnueckue paboTsl. M3mepenue Macchl
BO3/lyXa B KJIacCHOM koMmHare. MccnenoBanue
3aBUCHUMOCTU MCXKAY HDapaMETpaMH COCTOSHUSA
Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKH

3.2.1

TepMonuHamuyeckass  cucremMa.  BHyTpeHHss
SHEprusi  TEPMOJUHAMHUYECKONW  CHUCTEMBI H
CHoCco0bI €€ U3MEHEHHS

322

KonnyectBo Temmotel u paborta. BHyTpeHHss
SHEPrusi 0THOATOMHOTO UJEAIbHOTO ra3a

323

Bunpr  Temonepengauu: — TEIUIONMPOBOIHOCT,
KOHBEKIIMs, U3TydeHue. TemoéMKoCcTh Tena.
VoienpHas TeEIIOEMKOCTh  BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEILIONepeIave

324

[lepBpiii 3akoH TepMoAMHAMUKHU. [IpuMeHeHHe
EPBOTO 3aKOHA TEPMOIUHAMUKHU K
usomnpolneccam. ['paduueckas UHTepIIpeTaLUs
paboTHI Ta3a

3.2.5

Tennoeie  MammHbl.  [IpuHIMNBL  ACHCTBUS
TEIJIOBbIX MamuH. [IpeoOpazoBaHus SHEPruu B
TeroBbIX MammuHax. Kosddunuent mnonesznoro
nevicteust (manee — KII) TermoBoit MaliwHEL.
[ukn Kapno u ero KII1/|

3.2.6

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTb
IIPOLIECCOB B IpUpoae. TemnoBble IBHUraTENH.
DKosornyeckue npoOaeMbl TEIIOAHEPTEeTHKH

3.2.7

Texauueckue YCTpOﬁCTBaZ JABHUI'aTCJIb




BHYTPEHHETO CrOpaHusi, OBITOBOW XOJOAMJIBHUK,
KOHJIULIUOHED

3.2.8

[Ipaktuyeckue paboTel. M3mepenue ynenbHOU
TEMJI0EMKOCTH

AT'PETATHBIE COCTOSAHNUA BEILECBA. ®A30BbIE [IEPEXO/IbI

[Tapoo6OpazoBanue u kKoHjaeHcanus. VMcnapenue u
KUIEHUE. YJienbHas TeIUloTa MapooOpa30BaHUS.

331 3aBHCHMOCTh  TEMIIEPATYpbl ~ KHIEHUS  OT
JABIICHUS
330 AOcoiroTHAasT W OTHOCUTENbHAs  BJIAXXHOCTh
o BO31yXa. HackIeHHsbli map
TBépnoe Teno. Kpucramnmueckue um amopgHbie
333 Tena. AHM30TpPONHS  CBOMCTB  KpPHUCTAJJIOB.
3.3 Kunkue kpuctamibl. COBpEMEHHBIE MaTEpUAITbI
334 [InaBneHne w  KpucCTaUIM3aIus. Y JenbHas
o TemnoTa miasjienus. CyonuMarys
3.3.5 VYpaBHEHHE TEIIOBOTO OajlaHca
TexHuueckue  ycTpOMCTBA:  THUTPOMETP U
33.6 MICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
o IOJIy4eHHs COBPEMEHHBLIX MAaTepHajoB, B TOM
YHclie HAHOMATEePHAaJIOB, 1 HAHOTEXHOJIOTUU
337 [Ipaktueckue paboThl. M3mepeHue BIaXXHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 DIekTpu3anusa Tell. DIeKTpudeckuid 3apsa. JIpa
o BUJIA SJIEKTPUYECKUX 3aPsI0B
4.1.2 [IpoBOAHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa
4.14 B3aunmoneiictue 3apsioB. 3akoH Kynona
DNeKTpUUecKoe noJe. HanpsoxkéanocTsb
4.1 4.1.5 3eKTpUUecKoro nojs. IlpuHuun cyneprno3unuu.
JInHNM HANPSHKEHHOCTH STEKTPUUECKOTO TOJIS
416 PaGora cum  2MEKTPOCTATUYECKOTO  TOJS.
o ITorenman. Pa3HoCTh MOTEHIMAIOB
[IpoBOMHUKKM ¥ JUAIEKTPUKH B TOCTOSHHOM
4.1.7 ANEKTPUIECKOM noJie. JusnexkTpuueckas
MPOHUIIAEMOCTb
4.1.8 ONEeKTPOEMKOCTD. Konpencarop.




ONEeKTPOEMKOCTb ~ IUIOCKOIO  KOHJEHCATOpa.
DHeprus 3apsKEHHOI0 KOHJEHCcaTopa

Texuunueckue yCTpOiicTBa: AIEKTPOCKOTI,

419 3JICKTPOMETP,  JJIEKTPOCTATHYECKAs  3allUTa,

o 3a3eMJIEHHE  3JIEKTPOIPHOOPOB, KOHIEHCATOP,
KCEpPOKC, CTPYHHBIN IIPUHTED

4110 [IpakTnueckue paboTHI. Nsmepenue

MEKTPOEMKOCTH KOHJICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VYcnoBus CYIIIECTBOBAHUS MOCTOSIHHOTO
JNEKTpUYECKOTO ToKa. Mcrounuku Ttoka. Cuna
Toka. [TocTosiHHBIN TOK

422

Hanpsxenne. 3akon OMa Juist ydacTka 1enu

4.2.3

DIJIEKTPUYECKOE  COMPOTHUBJICHUE. Y IEIbHOE
COMPOTHBIICHUE BEIIeCTBa

4.2.4

HOCHeJIOBaTeHBHOG, mapalyiCJIbHOEC, CMCHIAHHOC
COCANMHCHUEC ITPOBOAHUKOB

4.2.5

PaGoTa snextpuueckoro Toka. 3akoH Jlkoymsa —
Jlenna

4.2.6

MonIHOCTh OJICKTPHUYCCKOI'O TOKA

4.2.7

anekTpoaBmwxkymas cuna (manee — DIJIC) wm
BHYTPEHHEE COTPOTHBIICHHE HWCTOYHHKA TOKA.
3akon Oma g TOJIHOM — (3aMKHYTOM)
anekTpuyeckoi nenu. Kopotkoe 3amMpikaHue

4.2.8

DNeKTpOHHAs MPOBOJIUMOCTb TBEPABIX METAIIIOB.
3aBUCHUMOCTh  CONPOTHUBIIEHUS METAJIOB  OT
Temmeparypbl. CBEpXIIPOBOJUMOCTh

4.29

Onexrpuueckuii TOk B Bakyyme. (BolicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBoanuku. CoOCTBEHHass W TNPUMECHAs
MPOBOAMMOCTh HOJYMPOBOIHUKOB. CBOMCTBA p-n
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

3HCKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJINTAXx.
aﬂeKTpOHI/ITI/I‘IeCKaH JUCCoIranus. 3JICKTpOJ'IPI3

4.2.12

QHGKTpI/I‘leCKI/II\/'I TOK B razax. CaMOCTOSTEIbHBIN
1 HECAaMOCTOSTEIIbHBIN paspsna. Paznuunbie THIEI
CaMOCTOATCIIBHOTO pa3psia. Moanus. [1nazma

4.2.13

TexHnuueckue yCTpoOiiCTBa: aMIepMerTp,




BOJILTMETp,  peocTaT,  HCTOYHUKH  TOKa,
AJIEKTPOHArpeBaTENIbHbIE pudOpHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
CONIPOTHUBIICHHUS], BAKYYMHBIN JTHOJ, TEPMHUCTOPBI
U (OTOPE3UCTOPHI, TOIYIPOBOIHUKOBBIN O,
raJilbBaHHUKa

4.2.14

[IpakTnueckue paboThl. M3ydeHue cMemaHHOTO
COCIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTtouHuka TOKa M €ro
BHYTpeHHero  comnpotuieHus. HaOmonenue

ANIEKTPOJIH3a

11 KJIACC

Kon
pasnena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

4

OJIEKTPOJJMUHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKIWA

4.3.1

ITocTosunkIE MAarHUTEL. BsaumoneiicTBue
MMOCTOSIHHBIX MAarHUTOB

4.3.2

MaruutHoe  noJjie.  Bekrop — MarHuTHOM
uHaykuu. [lpuHnun cynepnosunuu. Jluaun
MarHuTHOM  uHAYKIuU. KapTuHa  nuHHMA
MarHuTHOM MHIYKIIUM TIOJS  MOCTOSTHHBIX
MarHyuToB

4.3.3

MarautHoe 10J€ TMPOBOJAHMKA C  TOKOM.
Kaptura nwHME 10N UIMHHOTO MPSMOTO
OPOBOJAHMKA M  3aMKHYTOTO  KOJIBLIEBOTO
NPOBOJHMKA, KATYIIKH ¢ TOKOM. OmnbIT
Opcrena. B3aumojelcTBHE TMPOBOJHUKOB €
TOKOM

4.3.4

Cuna Amnepa, €€ MOAYJIb U HaIIPABJICHUE

4.3.5

Cuna Jlopenna, €€ MOIyJlb M HalpaBlICHUE.
JIBr>KEeHHUE 3apsKEHHOU YaCTHUIIBI B
OJIHOPOJHOM MAarHUTHOM mose. PaGoTta cuibl
Jlopenna

4.3.6

SIBnenue BHeKTpOMaFHHTHOﬁ HHIAYKIIUU

4.3.7

ITotok BCKTOpa MarHuTHOM HHIAYKIUU




OJC wuHaykuuu. 3aKOH 3JIEKTPOMATrHUTHOU

4.3.8
uHaykunu Papanes
BuxpeBoe  anmekrtpuueckoe  mone.  OJC
439 UHAYKUMA B  IPOBOJAHMUKE,  JBHXKYLIEMCS
o MOCTYATeIbHO B  OJHOPOJHOM MAarHUTHOM
noJie
4.3.10 [IpaBuino Jlenua
4311 NuaykTuBHOCTE.  SIBIEHHME  CAMOMHIYKLHH.
o DJ1C caMOUHIYKIIMU
4.3.12 DHeprust MarHUTHOTO TOJIsl KATYLIKU C TOKOM
4.3.13 DNeKTpOMarHUTHOE TOJIe
Texanueckue YCTPOMCTBA: IIOCTOSIHHBIE
43.14 MarHuThl, 3JIEKTPOMArHUTHI, AJIEKTPOIBUraTelb,
o YCKOPHUTEIH SIIEMEHTAPHBIX YaCTHII,
UHAYKLINOHHAS TeYb
[IpakTnueckue pabotsl. 3ydeHne MarHUTHOTO
noJisl Karyllku ¢ TokoMm. MccienoBanue
4.3.15 JICCTBHS TMOCTOSIHHOTO MArHWTa Ha paMKy ¢
TOKOM. HccnenoBanue SIBIICHUS
ANEKTPOMArHUTHOM MHIYKIIUU
5 KOJIEBAHU A 1 BOJIHBI
MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA
KoneoOarensHas cucrema. CBo0OogHbIE
511 KoJIeOaHMsI. l'apmonunueckue KoJIeOaHusI.
o Ilepuon, wuacrora, aMmIumMTyga u  (asa
Kose0aHuit
5.1 [IpyxunHbld ~ MasTHUK.  MaremaTuueckui
o MasiTHHK
YpaBHeHue rapMOHHYECKUX  KOJeOaHHil.
5.1.3 Kunematnueckoen AMHaAMUYECKOE OIMCAHUE
5.1 KOJ1e0aTeIbHOTO IBU)KECHUS
[IpeBpaiienue >HEPruM HpU TAPMOHUYECKUX
514 kosieOanusx. CBs3p aMIUIUTYIbl KojeOaHUi
o UCXOJHOM  BEJMYMHBI  C  aMIUIUTYyAaMHu
KOJIeOaHUH €€ CKOPOCTU M YCKOPEHUs
KoneGarenbHblit KOHTYD. CBoboHbIE
JIEKTPOMArHuTHbIE KOJeOaHHs B HICAIBHOM
5.1.5 K0JIe0AaTeIbHOM KOHTYype. AHAJOTUS MEXIy

MEXaHUYECKUMHU u JJIEKTPOMAarHUTHBIMU
kosebanusmu. @opmyna Tomcona




3aKkoH COXpaHCHUA OSBHCPruu B HUACAIBHOM

5.1.6

K0JIe0aTeIbHOM KOHTYpE

BoiHyXIIeHHBIE ~ MeXaHWYecKue  KoJeOaHws.
5.1.7 Pe3onanc. Pe3onancHas KpUBasl.

BbiHyKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMsI.
518 IIepemenHbII TOK. CuHycouaanbHbIi
o HIepEMEHHBI TOK.

MoOnIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE
5.1.9 U JICHCTByIOIlEE 3HA4YEHHWE CHJIBI TOKa U

HaNpsHKEHUs

Tpanchopmatop. IlpousBoacTBo, mepenaya u

notpebieHue ANEKTPUYECKON SHEPIHH.
5.1.10 OKOJIOTUYECKHE PUCKU MpHU TMPOU3BOJICTBE
o SJIEKTPUYECKOM SHEPTHH. Kynsrypa

MCIIOJIb30BaHUS ANIEKTPOIHEPTUU B

IIOBCEIHEBHOM KU3HUA

Texunuueckue ycTpoiicTBa: ceifcmorpad,
5.1.11 BJIEKTPUYECKUN 3BOHOK, JIMHUH

JIeKTponepesay

[IpakTnueckue paboTHI. Uccnenosanue

3aBUCUMOCTH IIEpHOJIa MaJIbIX KOJeOaHUH rpy3a
5112 Ha HUTU OT JAJIMHBI HUTH M MAacchl TIpy3a.

HccnenoBanue mnepeMeHHOro TOKa B LEMU M3
MOCIIEZIOBATEIBHO COEANHEHHBIX KOHACHCATOPA,
KaTYIIKHU U Pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanuueckue BOJIHBI, yCIIOBUS
501 pacrpocTpaHeHHUS. [Tepuon. CkopocTthb
o pacrpocTpaHeHHs u JUTUHA BOJIHBI.
[Tonepeunsle ¥ MPOAOIbHbBIE BOJIHBI
591 Hutepdepennus u Tudpakims
o MEXaHMYECKUX BOJIH
593 3Byk. Ckopocts 3Byka. I'pomMKOCTH 3ByKa.
o Beicora ToHa. TemOp 3ByKa
ONEeKTPOMarHUTHbIE BOJIHBI. Ycnosus
594 U3ITy4EHUS AIIEKTPOMarHUTHBIX BOJIH.
o B3anmuas opuenranus BexktopoB E, B u v B
JJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe
505 CaoiicTBa NIEKTPOMAarHUTHBIX BOJIH:

OTpPaAKCHUC, IpCIOMIICHUC, noJrapusanusd,




mdpaxus, uHTEepEpeHIIHs. Ckopoctb
SJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxaya 3neKTpOMarHuTHBIX BOJIH. [IpumMeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHnunsl  paguocBsi3u U TEIEBUACHUS.
Pannonoxanusi. DNeKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEH CPEJIbl

5.2.8

TexHuyeckue  YCTpPOWCTBA:  MY3BIKAJIbHBIE
WHCTPYMEHTHI, YIbTPa3BYKOBas JHAarHOCTHKA B
TEXHUKE U MEIWIIMHE, pajap, paauoNpUEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-neun

53

OIITUKA

5.3.1

[IpssMonMHENHOE pACIIPOCTPAHEHHE CBETa B
oxHOpoIHOM cpene. JIyd cBeTa

532

OtpaxeHue cBeTa. 3aKOHBI OTPAXKEHHUS CBETA.
[TocTpoenne n3o0pakeHUH B IIOCKOM 3€pKaie

5.33

[Ipenomnenne cBera. 3aKOHBI IPEIOMIICHHS
cBeTa. AOCOJIIOTHBIN MOKa3aTeab MPeIoMIICHHS

534

[Tonmnoe BHyTpeHHee oTpakeHue. [IpenenbHblii
yroJ1 MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.35

Hucnepcust cBera. CIOXHBIM cocTaB 0Oeoro
cpeta. LBer

5.3.6

Colwuparornue U paccerBaroniue JMH3bI. ToOHKas
nuH3a. DoKycHOE paccTOsIHUE W ONTHYECKas
cuna TOHKOH JIMH3EL. [Toctpoenue
M300paKEHUI B COOMPAIOIINX U PACCEUBAIOIINX
nuH3ax. GopMylia TOHKOM JIUMH3BL. Y BEJIUYEHHUE,
aBaeMoe€ JIMH30U

5.3.7

Hpez(enbl IMPUMCHUMOCTH FCOMCTpI/I‘IeCKOﬁ
OIITHKH

5.3.8

HNurepdepennus CBeTa. KorepenTHsie
HCTOYHUKHU. YcnoBus HaAOIIOICHUS
MaKCHMYMOB u MUHUMYMOB B
UHTepPEpEeHIIMOHHONH  KapTHUHE  OT  JIBYX
CHUH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakus ceera. [udpaxuuonHas pemérka.
VYcnoBue HaOMIOAEHUS TJIaBHBIX MaKCUMYyMOB
IIpU NAaJCHUU MOHOXPOMAaTHYECKOTO CBETa Ha
TU(PPAKIIUOHHYIO PEIIETKY

5.3.10

Honapmam/m CBCTa




5.3.11

TexHuueckue  yCTpOMCTBA:  OYKH,  JIyIa,
¢oroanmnapar, IIPOCKIIMOHHBIN anmnapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsl OIITHKA,
T(pakMOHHAs PEIIETKA, TTOJISIPOUT

5.3.12

[IpakTnueckue pabotsl. 3mMepenue nokazaresns
IIPEJIOMIICHUSI. HccnenoBanue CBOJCTB
n300pakeHWid B JWH3aX.  HaOmoneHue
JUCIIEPCUH CBETA

3JIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panunbr MPUMEHUMOCTH KJIaCCUUECKOM
MEXaHHUKH. [Toctynarsl TEOpUHU
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTh  MOJIYJS
CKOpOCTH CB€Ta B  BaKyyMe, MPHUHUUII
OTHOCHUTEIHHOCTH DUWHIIITEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMECHHOCTH.
33MeJIHeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3p Maccel C DHEPrUe€d MW HUMIYJIbCOM
CBOOOIHOM YJaCTHUIIEL. DHeprust MHOKOS
CBOOOIHOM YaCTUIIBI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBO! OIITHUKU

7.1.1

®otonbl. dopmyna Ilnanka cBS3U >SHEpruu
¢doToHa ¢ ero 4acTtoToi. DHEpPrus M UMIYIbC
dboToHa

OtkpbiTHe ®  uccienoBanue (GoTodddexra.
Omnpite A.I'. CrosteroBa. 3akoHsl poTodddexra

VYpaBuenue DOitHmTeiiHa 118 doTodddexra.
«Kpacnas rpanuma» porosddexra

7.1.4

HaBnenue cBera. Onbitel I1L.H. JIeOGenena

7.1.5

XHUMHUYECKOE ,Z[CflCTBPIe CBCTa

Texuuyeckne  yctpoicTBa:  (POTOIIEMEHT,
doTomgaTuuk, comHevHas OaTapesi, CBETOIHO/]

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OnbiTsl Pesephopaa
10 MCCJIEIOBAHUIO CTPOEHUS aTOMa.
[Imanerapnas MOZ€ENIb aTOMa

7.2.2

ITocrynatel bopa. M3nydenue u morioineHue
($OTOHOB IpU TIepexo/ie aToMa C OJHOTO YPOBHS




sHepruu Ha Jpyroil. Bunel crektpoB. Criektp
YPOBHEH 3HEPrUU aToMa BOJAOPOIa

7.2.3

BosiHOBBIE  cBolicTBa uactul. BousHbl g€
bpoiinsa. KopnyCkynsipHO-BOJHOBOM Jyaau3M.
Judpaxius 3JeKTPOHOB Ha KPUCTAJLIAX

7.2.4

CroHTraHHoe H BBIHY)XXACHHOC  H3JIYUCHHUC.
YcrpoiicTBO 1 puHIMI paboTHI Ja3epa

7.2.5

TexHuueckue  yCTpOMCTBA:  CIIEKTPAJIBHBIN
aHaIM3  (CHEKTPOCKOM), Ja3ep, KBAaHTOBBIN
KOMIIBIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue
JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonaml HaOJIFOIEHUS Hu perucTpanumn
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTkpbITHE PaaroOaKTUBHOCTH. OnbIThI
Pesepdopna mo  ompemeneHuro  cocTaBa
paavoakTUBHOTO M3iMydeHus. CBoiicTBa anbda-,
Oera-, ramMmma-u3JIy4eHHs. Biusiaue
PaauOaKTUBHOCTH Ha )KUBBIE OPTaHU3MBbI

7.3.3

OTkpeITHE TPOTOHA U HeuTpoHa. HykionHas
Monenb sapa ['eitzenbepra — MBanenko. 3apsin
saapa. MaccoBoe yucio siapa. M3oTonsl

7.3.4

Anba-pacnaz. DIEKTPOHHBIA M MMO3UTPOHHBIN
OeTa-pacria. I'amMmma-uznydenue. 3akoH
paZoaKTUBHOTO pacraja

7.3.5

DHeprusi CBSI3U HYKIIOHOB B sape. SlnepHbie
cuibl. Jledext macchl sapa

7.3.6

SnepHbie peakiuu. Jlenenne u CMHTE3 SAep

7.3.7

Snepuwiit  peaktop. TepmosimepHbIi CHUHTES.
[IpoGaemsl u MEePCIEKTUBBI SIEPHOM
SHEPTreTUKU. DKOJIOTMUECKHE aCIEKThI SAEPHOU
SHEPIreTHKU

7.3.8

3HeMeHTapHHC YaCTHIIBI. OTKpLITI/Ie
MMO3UTpPOHA. (DYH,Z[aMeHTaJ'ILHHC
B3aHMOJICHCTBUS

7.3.9

TexHudyeckue ycTpoHcTBa: AO3UMETp, Kamepa
Bunscona, snepHbii peakTop, aroMHas bom0a

7.3.10

HpaKTI/I‘-ICCKI/IC pa6OTLI. HccnegoBanue TPCKOB




gacTull (1o rOTOBBIM (GoTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3BémHoro wHeba. CosBe3aus, sIpKHE

3Bé3I[I>I, IIJTAHEThI, UX BUIUMOC IBUKCHUC

Conneunas cucrema. [1naHeTsl 3eMHOMN rpynmbl.
8.2 [InaneThI-TUranThl U KX CITYTHUKH, KaPJIMKOBBIC
wiageTsl. Maibie Tera COHEYHONH CHCTEMBI

Comnnane, gorocdepa u atmochepa. ConHeunas
AKTUBHOCTH

8.3

8.4 Hcrounuk sueprun CoJiHIla U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  paJMyc, TeMIleparypa, HUX
B3aUMOCBsA3b.  JlMarpamma  «CIEKTPaJIbHBIN
8.5 KJacC — CBETHMOCTBL». 3BE3NBI TJIABHOM
MIOCJIEI0BATEIIHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 TJIABHOM
IIOCJIEI0BATEIHOCTH

Bnyrpennee CTpOEHHUE 3BE3N.
CoBpeMeHHbIE MpEJICTaBICHUS 0
MPOUCXOXKACHUU M HBotolMu CoJiHIla U 3BE3.
OTanbl )KU3HHU 3BE3]T

8.6

Mneunsii Ilyrp  —  Hama  ['ajmakTuka.
CnupanbHas CTPYKTypa lNanaktuxwu,
pactpeneneHue  3BE3N, Traza M IBUIH.
ITonoxenue u nmxenne Connna B ['amakTuke.
[lnockass w  cdepuyeckas  IOJCHCTEMBI
INamakTuku

8.7

Tumnel rasakTHK. PaI[I/IOl"aJ'IaKTI/IKI/I U KBa3aphbl.

8.8 )
YEpHbie ObIPHI B Apax ralaKTHK

Bcenennas. Pacmupenue Bceenennoil. 3akoH
Xab0ma. Pazberanme ramaktuk. Bo3spact wu
8.9 paauyc Bcenennoii, Teopust bonbiioro B3pbiBa.
Mognens «ropsiueit Beenennoit». PenukToBoe
U3IIy4EeHHE

MacmtaGHast CTPYKTYypa Bcenennoii.
8.10 Meraranaktuka.  Hepeménnele  mpoGuemsl
aCTPOHOMMH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOI MPOrpaMMBbI CpeIHero
0011ero o6pa3oBaHus

CpopMHpPOBAHHOCTh YMEHUN pacro3HaBaTh (U3MUECKHE SBJICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenune ocHoBomonararonuMu  (GU3HMYECKUMU TIOHSATHUSAMU U

BEJIMYMHAMH, XapaKTEPU3yIOIUMHU (U3HYECKUE TPOLECCH

CopMHpPOBAaHHOCT, YMEHUN TNPUMEHSTh 3aKOHBI KJIACCHYECKOM
MEXaHWUKH,  MOJEKYISIpHOW  (OU3WKH U TEPMOJMHAMHKH,
AIEKTPOIMHAMUKHU, KBAHTOBOW (DM3HKH JJIsl aHAIHM3a U OOBSICHEHUS
SBJICHH MUKPOMHpPA, MaKpOMHpPa U METaMHpa, pa3indaTh YCIOBH
(rpanuibl, 007aCTH) NPUMEHHUMOCTH (PU3MYECKUX 3aKOHOB,
MOHUMAaTh BCeOOIM XapakTep (yHAaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BaHUS YaCTHBIX 3aKOHOB;
aHAIM3UPOBATh (PU3NYECKHE MPOLECChl, HCMOIb3yd OCHOBHbBIE

ITOJIOKCHHS, 3aKOHBI 1 3aKOHOMCPHOCTH

ChopmMupoBaHHOCTh YMEHHUS pa3inyaTh YCJIOBHS MPUMEHUMOCTHU

MoJeNel (PU3NIECKUX TEJl U MPOIIECCOB (SIBJIICHUIN )

CdopMHpPOBAHHOCTH YMEHHS pellaTh pPacu€THBIE 3aJadd C SIBHO
33JIaHHOM W HESIBHO 3aJaHHOM (PU3WYECKOW MOJEIbI0: Ha
OCHOBAaHWHW aHAllM3a YCIOBUS BbIOMpaTh (PU3MUYECKUE MOJEINH,
OTBeuarolue TpeOOBaHUAM 3a/1a4l, TIPUMEHSTh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH UM  MOCTYNaThl (U3MYECKUX TEOpUdl mpu
UCIIOJIb30BAHUHM MaTEeMaTHYCCKUX METOJOB PEIICHHs  3ajad,
IPOBOJIUTh PACUEThl HAa OCHOBAaHMM HMEKOIIMXCSA JIaHHBIX,
aHAJIM3UPOBATh PE3YyIbTaThl U KOPPEKTUPOBATh METOAbI PELICHUS C

y‘IéTOM MOJIYYCHHBIX PE3YJIbTATOB

Pemate kauecTBEHHEIE 3agaydu, Tpe6y101111/Ie MMPUMCHCHU 3HAHMI
N3 Ppa3HbIX pasaciioB MKOJIBHOTO Kypca (1)I/ISI/IKI/I, a TaKXe
HUHTCTpalun 3HAaHUM U3 Apyrux npeaMeToB €CTCCTBCHHOHAYYHOTO

IUKJIA: BBICTPANBATDh JIOTUYCCKYIO CIIOYUKY paCCY)KIlCHI/Iﬁ C OHOpOfI




Ha M3Y4YCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/IC SABJICHUA

Bnagenne  OCHOBHBIMM ~ METOJAAMM  HAY4YHOIO  IO3HAHUA,
UCIOJIb3YEMbIMU B (PU3UKE: NPOBOJAUTH MPSMBIE U KOCBEHHBIE
u3MepeHus: GU3NIECKUX BEIMUMH, BHIOMPAsi ONTHMAIbHBIN CIIOCO0
U3MEpPEHUs] U HCHOJb3ysd  M3BECTHBIE  METOJbl  OLIEHKHU
MOIPEITHOCTEN W3MEPEHUI, MPOBOJIUTH HCCIIENOBAHUE
3aBHCUMOCTEH (PU3UYECKUX BEIUYMH C WCIOJIb30BAaHUEM IPSMBIX
U3MepeHul, OOBSACHATh IMOJIyYEHHBIE pEe3yNbTaThl, HCHOJb3Ys
¢usznueckue TEOpUH, 3aKOHbl W TMOHSTHUS, M JIeNaTh BBIBObL;
coOnrofaTh mpaBwia O€30MacHOrO TpyAa MpH  IMPOBEIECHUU
HCCIIEIOBAaHUN B paMKax Y4eOHOTO OHKCIEpUMEHTa U Y4eOHO-
HCCIIEIOBATENIbCKON JIEATENBHOCTH C UCHOJb30BaHUEM LU(PPOBBHIX

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

ChopMHpOBAaHHOCT, YMEHHUH aHAJIU3UPOBATH M  OIEHUBATh
MOCTEACTBUSL  OBITOBOM W MPOW3BOJCTBEHHON NI€ATEITHLHOCTH
YeJIOBEKa, CBA3aHHOW C (PU3WYECKUMH TMpoIecCaMH, C TO3HUIUH
9KOJIOTUYECKOM O€30MMacHOCTH; TMPEACTABICHUN O pPalMOHAILHOM
MPUPOJIOTIONIL30BAHUHM, a TakKKe PasyMHOM  HCIOJIb30BaHUHU
JOCTMKEHUH HAyKu W TEXHOJOTHM Il JAJIbHEWIIEro pa3BUTHS

4eJI0BEYECKOro 00IIecTsa

OBnageHue pazIWYHBIMH Ccrioco0aMu paboTel ¢ HWHOpMaIHEH
(U3NYECKOTO COJEP)KAHHSI C HCIOJH30BAaHHEM COBPEMEHHBIX
WH(POPMAIMOHHBIX TEXHOJIOTHIA; Pa3BUTHUE YMEHHH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(bOpMaI_[I/II/I

10

ChopmupoBaHHOCTh YMEHHIl MPUMEHSATh OCHOBOIOJAraollne
ACTPOHOMUYECKUE TOHSTHUS, TEOPUM U 3aKOHBI JJIS aHaIM3a |
00BsicHEeHUS (PU3MUYECKUX MPOIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B
3BE3MHBIX CHUCTEMaX, B MEXTallaKTUYECKOW cpefe; ABMXKEHUS

HeOECHBIX TeJI, DBOIIOLUH 3BE311 1 Beenennoi




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D I1O PU3UKE

Kon
pasnena/t
eMbl

Konx
3jeMe
HTa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

MEXAHUKA

1.1

KMHEMATHUKA

1.1.1

MexaHu4deckoe JBHXKXCHUC. OTHOCUTEIIFHOCTD

MEXaHHUYCCKOT'O JIBUKCHNA. Cucrema orcuéra

1.1.2

MarepuanbHas TOUKA.

TpacKTOpHA

Eé panmyc-BekTop:
Fle)=(xle) vz )= (2)),

TpaeKTopI,

IepeMenieHIe: /
AF =7(t,)) -1 (t) =1, -1, = *
= (Ax. Ay, Az),

Iy TE.

CTOXKeHIe IepeMelIeHHii:

N =0 + A7

1.1.3

CKOpOCTh MaTepHAIbHON TOUYKH:

_—y

~#=(0,.,0.).

-t

v, =—L =x,. aHaJOIMYHO v, =Yy,, vU.=Z/
1—=0

CrnojkeHIHe CKopocTeil: o, =5, + 7, -

Brrunciaenue NEepEMCIICHUA U ITYTHU MaTepHaHBHOﬁ TOYKH

pY IPSIMOJMHEHHOM JIBM)KEHUH BJIOJIb OCH X I10 Tpaduky

3aBHCHMOCTH Vx(t)

1.14




“ . Avu _,
YCKD[JEHIIE MaTepPHAJIBEHOII TOYKIL a = — =u =
At |y
Au o, , :
a =—2=* =(uv,) . aBanorgHo a, =(v, ), a.=(v.)
Ay i
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
xX(t) = xg + Vot
1.1.5
Uy (t) — vo, = const
PaBHOYCKOpEHHOE MPSIMOTMHENHOE JTBUKEHUE:
at
x(t)=x,+u, t +=—
v (t)=vu, +at
1.1.6 a, = const
U;I - L’I.l‘.'r = 2{."1 [""’-2 _""’-1]
u e
IIp1 IBIDKEHIN B OXHOM HANPAaBISHHH YT S =
CBoOonHOe majeHue. Y CKOpeHrue CBOOOHOTO MaIeHUS.
Vi l; ﬁo
1.1.7
Yo a
(0] Xg t—-
JIBm>xeHue tena, OpOIIeHHOTO MO YTIIOM 0, K TOPU3O0HTY:




[.‘r{f} =X, +U,f=x +tU,cosa-f

. 4
ke e

=.1'S+Uﬂ5inu-r—%

vit)=uv,, +gt=v,sina— g

=0

=—g=const

{U;- (t)=v, =v,cosa
{:;-:x
o
oy

KpuBonuHueitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

[Ipu paBHOMEPHOM JABM)KEHUU TOYKHU IO OKPY>KHOCTH

1.1.8
2m 5
w=—=2mv
T
. LleHTpOCTpEMHUTENIBHOE YCKOPEHNUE TOUKHU:
v? 5
Ay = F = w“R
. [losiHO€ yCKOpEeHHE MaTepruaibHOW TOUYKHU
119 TBépnoe teno. [loctynarenbHoe U BpalaTesibHOE ABUKEHUE
TBEPJIOTO TETA
1.2 JNHAMUKA
121 Hueprmansubie cuctembl otcuéra. [lepsroiit 3akon HeroToHAa.
[Ipunuun otHocuTenbHOCTU ["anunes
Macca tena. IInoTHOCTB BeliecTBa:
m
1.2.2 P=v
1.2.3 Cuna. [IpuHIMD Cyneprno3uLnuu CUIL:




- - -

FpaBHOLLeﬁCTB =F + F+..

1.2.4

Bropoii 3akon Hetotona: st marepuanbHoil Touku B MICO

>
>

F, = ma,

>

Ap = FAt

pu

>

F = const

1.2.5

—{——t=

‘FIE F?_l

Tpetuit 3akoH Hpr0TOHA 1711 MaTEpUAIIBHBIX TOYEK:

>

Fi; = —Fy

1.2.6

3aKOH BCEMHUPHOIO TATOTEHHS: CUJIbl MPUTHKEHUS MEXKIY
TOYEYHBIMUA MAaCCaMU PaBHBI
mpm;
R2

F=aG

Cuna tspkectu. LleHTp TsKecTH Tena. 3aBUCUMOCTb CHIIbI
TSOKECTH OT BBICOTBI h Hajg TOBEPXHOCTHIO ILUIAHETHI
panuycom RO:

_ GMm
9= R + h)?

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:
F, = —kx

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:

Erp = uN




Cuiia TpeHusi MOKOs:

Kosdduument rperns

1.2.9

[aBienue:

1.3

CTATUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIIFHO OCH BpaliCHUA:

M| =Fl, rae 1 — muiedo cusl

-

F

OTHOCUTEIIbHO  OCH, TPOXOAsAIIEeH  4Yepe3  TOUKYy
MEPIEeHIUKYIISIPHO PUCYHKY

1.3.2

[entp macc Tena. LleHTp Macc cucTeMbl MaTepHATbHBIX

TOYCK:

- myr; + myry+...
T].I.M. =
m; +my+...

B onHOpOIHOM MOJIE TSKECTH
(g = const)

OCHTP MacCC TCJa COBIIAAACT C €ro HCHTPOM TSKCCTHU

1.3.3

VYcnosust paBHoBecus TBEpaoro tena B UCO:
[M,+M, +...=0
1}:"1 +F,+...=0

3akoH [Tackang




JaBnenue B xuakoctu, nokosiieiics 8 UCO:

p =po+pgh

3akoH Apxumena:

-
>

FApx = _PBbITeCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngBLITeCH

VYcioBue iaBaHus TEN

3AKOHbBI COXPAHEHIN A B MEXAHUKE

NMnynsc maTepralbHON TOUKHU:

p=mv

NmMnynbc cucTeMBbl TE:

- - -

p=p+pt+..

3aKOH M3MECHEHHS U COXPAaHEHUS UMITYJIbCA:
B CO

- -

Ap = A(pl + p2+- . ) = FlBHe].LIHAt + FZBHeLLIHAt-I_' i

B CO , ecitm
Ap = A(py +p2+...) =0
, €CIIn

- -

FlBHe].LIH + FZBHeLLIH +...=0

PeakTtuBHOE ABMKEHHE




F

Ar X
Pabora cuibl Ha MaOM NepeMeleHUH:

;1:|}?'|-|;j.f'|-c05 a=F, -Ax

1.4.5

o F

D
Mo1mHOCTE CHIIEL:

€CJIM 32 BpeMsi

At
paboTa CHIIbI H3MEHSETCS Ha , TO MOIITHOCTH CHUTBI
AA
P=— =F-v-cosa
Afl, o
Kunernueckast sHeprusi MaTepuagibHONW TOUKH:
. mv?  p?
KWUH — 2 - Zm
1.4.6
3aKOH U3MEHEHUSI KHHETUYECKOM SHEPTUU CUCTEMBI
MarepuanbHbiX Touek: B UCO AEkun = Al + A2 + ...
[TorenuumanpHas sHEPTUS:
JUTS TIOTEHIIUAIBLHBIX CHJT
A12 = E1n0TeHu - EZHOTeHu_= AEI‘[OTeHLl
1.4.7

IloTenumnanbHas OHEPTHUA MaTepI/IaJ'H)HOI\/’I TOYKHU B
OJJHOPOJHOM IIOJIC TSKECTHU:

EHOTeHu = mgh




[MoTeHnmanpHas 3HEPrUst yupyro AeGopMUPOBAHHOTO TEA:

kx?
EHOTeHu = T

3aKOH M3MECHEHUS U COXpaHCHHA MEXaHHYECKOM OHCPIUH:

Euex = B T EIIGI‘-EHII-

1.4.8 B IICO AEsex = Ascex menorern. cun,
B HCO AE,ex =0, eClH Agcex menoresm. cux = 0
1.5 MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI
lapmonmnueckue  koneOaHusT ~ MaTepUAIBHONM  TOYKH.
Ammmtyna u  ¢asa  konebanuil. Kunemarnueckoe
OTIMCaHuE:
x(f) = Asin| @t +o, ).
v (1) =x/.
a(f=(v,), =—'x() =a, +0'x=0,
IZI€ X - CMELICHUE U3 PAaBHOBECHS.
JluHamMu4eckoe onucaHue:
ma, = —kx,
rae
1.5.1 k = maw?
. OTO 3HAYUT, YTO
F, = —kx
OHepreTuyeckoe OIMCaHue (3aKoH COXpaHEHUs

MEXaHUYEeCKOUN SHEPrun):

CBs3b AMIUIUTYAbL KoJieOaHMit CMCIICHUA MaTepI/IaJIBHOfI
TOYKH C aMIUIMTyJaMH KoJieOanuii e CKOpPOCTH U

YCKOPEHHUSL:




U=, a_ =o' 4

[lepron m yactoTa KoeOaHUIA:

r=2r_1

3 ] Vv

[Tepro MaybIx CBOOOIHBIX KOJICOAHWUH MaTEeMaTHYECKOTO

MasTHHUKA!
1.5.2 i
T=2m|—
g
[Iepron cBoOOAHBIX KOJ€OaHUM NPY>KUHHOTO MasiTHUKA!
m
T=2m|—
k
1.5.3 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpuBas
[lonmepeunsle u  mpomonbHble  BOJHBL.  CKOpOCTB
pacnpoCTpaHEHHUs U AJTUHA BOJHBI:
v
A=vT =—
1.54 v
HNurtepdepenius u qudpakius BOJH
1.5.5 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVJISAPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS ©®U3UKA
Mopenu cTpoeHus ra3oB, KUAKocTel U TBEPAbIX Tel. [lycTh
TepMOJMHAMHYECKas cHucTeMa (Telao) cocTouT u3 N
OJIMHAKOBBIX MOJIeKyIl. Toraa KoJTu4ecTBO BEIlecTBa
N m
vV=—=—
2.1.1 Na o w
rae
Ny

— 4uciIo ABOTazipo, m — Macca CUCTEMBI (Tena),




— MOJIsIpHasd Macca BCIICCTBA

2.1.2 TermmoBoe NBM)KEHUE aTOMOB M MOJIEKYJI BEILIECTBA
2.1.3 B3anmMoeiicTBrue yacTuil BemecTra
2.14 Huddysus. BpoyHoBCcKoOe ABIKEHHE
2.1.5 Mogens uneansuoro raza B MKT
CBsi3b  MEXIy JaBICHUEM W CpPeAHEH KUHETUYECKOU
SHEPTHEN MOCTYMaTeIbHOTO TEIUIOBOTO JIBIXKEHUS MOJIEKYIT
uaeabHOTrO raza (ocHoBHoe ypaBHeHue MKT):
p= lm,m?—zn ifm&vi —zn g,
307 3002 3
2.1.6 :
rae m0 — macca 0THOM MOJIEKYJIBI,
N
n=—
%4
- KOHLIEHTpaLus MOJIEKYI
2.1.7 AoOcomroTHas Temreparypa: T =t +273K
CBsA3bp TEMIlEpaTypbl Ta3a CO CpeIHEed KUHETHYECKOM
SHEPrHeM NOCTYNaTeNbHOTO TEIJIOBOTO JBUKEHUS €0
MOJIEKYJI:
2.18 — (mp*) 3
Epos =| —— | == kT
L2 2
2.19 VYpasuenue p = nkT

2.1.10

Mopenb naeanbLHOTO ra3a B TCPMOIUHAMHKE:




(VpaBrerme Merreeesa — Kiareipora
| BEIpasKeHHE [V BHYTPSHHEH JHEPTHH

VpaBHeHHNe MeHeneeBa — KiameiipoHa (IpimeH

3aIIICI):

pV=""RT =vRT =NkT, p=PRL

H H

BrlpakeHHe U1 BHYTPeHHell 3HepIiil 0IHOATOMHO]
raza ([IpIMeHIIMBIe (JOpMBI 3aIIIIcH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3akoH JanbTOHA 17151 TaBJICHUSI CMECH Pa3pEKEHHBIX Ta30B:

p=p+pt+..

2.1.12

N3omporieccsl B pa3peKeHHOM ra3e C MOCTOSHHBIM YHCIOM
MoJieKys1 N (C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const ,

nzoxopa (V = const):

p
= t
T cons

n3zobapa (p = const):

V— t
T—cons

I'paduyeckoe mpeacTapneHne u3omnpoieccos Ha pV-, pT- u
VT- nuarpammax.

OOBEIMHEHHDIN Ta30BbIi 3aK0H:




P
— = const
T cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIIIICHHI)IC W HCHACBIIICHHBIC IIapbl. KaugecTeennas

3aBUCHUMOCTD IINIOTHOCTHU U JABJICHUS HACBIIICHHOT'O I1apa OT

2113 TEMIIEpaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIIEHHOTO
napa
BrnaxunocTs Bo3ayxa.
OTtHOocUTeNbHAS BIIAXXHOCTD:
pnapa (T) pnapa (T)
2.1.14 ¢ = =
pHacmLunapa (T) pHacmLunapa (T)
5115 M3MeHeHne arperatHbiX COCTOSIHHI BEIIECTBA: UCMIAPEHUE U
o KOH/JICHCALKsl, KUTIEHUE )KUJIKOCTH
5116 M3meHeHne arperaTHbIX COCTOSIHUN BEIIECTBA: IIJIaBJICHUE U
o KpUCTaJUIM3aLUs
2.1.17 [IpeobpazoBanue 3HEprUu B (ha30BBIX MEPEX0aaX
2.2 TEPMO/MHAMUKA
2.2.1 TernoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 Buyrpennsis sneprust
Teronepenaua kak crnoco0 HM3MEHEHHS BHYTPEHHEH
2.2.3 sHepruu  0e3  coBepumieHHss — paboTel.  KoHBekius,
TEIJIONPOBOJHOCTb, U3TY4CHUE
KonnuecTBo TEMIOTHI.
VY nenbHas TEMIOEMKOCTh BELIECTBA C:
224
Q = cmAT
VY nenbHas Temnora napoodpazoBanus L: Q = Lm.
2.2.5 VY nenbHas TemoTa miaBiaeHus A: Q = Am.
VnenbHas TemnoTa cropanus TomiuBa q: Q = gm
2.2.6 OneMeHTapHas paboTa B TEpMOIMHAMHUKE:




A =pAV

Brerancnenne pabGotel mo rpaduky mpomecca Ha pV-

TuarpaMmme

[IepBblii 3aKOH TEPMOJUHAMUKH:

Q12 =AUy; + Ay = (U — Up) + Agz

2.2.7
Annabara:
Q12 =0= Ay, = (U; —Uz) = AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumeble npoiiecchbl
[Tpunnumne! gerictBus TermnoBbix mamuH. KIT/I:
2.2.9 n= - =1-

MakcumanbHoe 3Hauenue KIT. [{ukn Kapho:

T T T
2.2.10 mae 1 = Mg, = =P Em ] Zmam
T g T

YpaBHeHHe TEIIOBOIO OajaHca:

OJIEKTPOAMHAMUKA

OJIEKTPUYECKOE IIOJIE

OnexTpu3auuss Tel U €€ TMPOSBICHUS. OJIEKTPUUECKUN
3.1.1 3apsan. JlBa Buzma 3apsnga. DJNEMEHTapHBIA JIEKTPUYECKHM

3apsna. 3aKkoH COXpaHCHUS JJICKTPHUICCKOI'O 3apdaa

319 Bzaumogaelicteue 3apsAa0B. Toueunsie 3apsaabl. 3akoH

Kynona:




B OTHOPOAHOM BCHICCTBEC C I[HBJICKTpI/I‘{eCKOﬁ

IMPOHUITACMOCTBIO

q,

F=k|"?1|'|?‘: _ 1 _|"?'1|'1
g 4meg, i

3.1.3

Onekrpuueckoe mnose. Ero nelicTBue Ha 3IeKTpUYECKHE

3apsbl

Hanpsok€HHOCTB 37I€KTPUUECKOro MOJIs:

>

o F

QHpOGHmﬁ

ITosie Toueunoro 3apsiaa:
E.=k—
T TZ

OJTHOPOJIHOE TIOJIC:

-

E = const.

KapTtunbl TuHUN HanpsHKEHHOCTH ATUX MOJICH

3.1.5

HOTGHHI/IaHBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOoCTh NOTEHIIMAJIOB U HAIPSIKEHHUE:
A1z = q(P1 — ¢2) = —qlA¢p = qU.

ITorenumanpHas OHCPIrusa 3apsaa B OSJICKTPOCTATUYCCKOM

IIoJI€C:

W =q¢

Ilotenuman QJICKTPOCTATUYCCKOT'O TTOJIA:




4,_[
T q

CBs13b HaprDKéHHOCTI/I IOJIs1 U PA3HOCTH MOTCHUHAJIOB JIJIA

OJTHOPOAHOTO 3ekTpoctarndeckoro moiist: U = Ed

[IpyuHIHN Cynepro3UIUy JIEKTPUYECKUX TTOJIEH:

- - -

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsI0B: BHYTPU ITPOBOTHUKA

Et=0

, BHyTPH ¥ Ha IOBEPXHOCTHU IPOBOJHUKA (P = const

JudnexTpuku B ANEKTPOCTATUYECKOM ToJIe.

JluanexkTpuyeckasl IPOHUIIAEMOCTh BELECTBA €

Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:

q
C=—
U

3.1.9
DNEeKTPOEMKOCTD TUIOCKOTO KOHJIEHCATOpa:!

£g0S
= = &(y

d

HapannenLHoe COCAMHCHHUEC KOHACHCATOPOB:

q= q1+q2+""U1 = Uz :---'Cnapan.n _Cl +Cz+...

[TocnenoBarenpHOE COEIMHEHNE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Uit Uz @y =dz = — =t ot
nmocn




3.1.11

OHeprus 3apsyKEHHOI0 KOHJEHCATOPa:
_qU _CU* ¢°
<2 2 2

3.2

3AKOHBI ITTOCTOAHHOI'O TOKA

3.2.1

Cwnia ToKa:

Ag

ﬂtr_u_w

TTocTosauubiii Tok: I = const

Jns mocrossaHOrO TOKA q = It

322

VYcinoBus cylecTBOBaHUS 3IEKTPUYECKOTO TOKA.
Hanpsxenne U n OJIC E

323

3akoH OMa Jy1s ydacTKa LEeMu:

U
I=—
R

324

DIIEKTPUYECKOE COIIPOTHUBJIICHHE. 3aBUCUMOCTh
COMPOTHBIIEHUSI OJJHOPOJIHOTO MPOBOJHUKA OT €0 JUIMHBI U

CCUCHU. y,[[eJ'IBHOG COIMPOTHUBJICHUC BCUICCTBA.

[
R:pg

3.2.5

Hctounuku Toka. 3J]C ucrouHmka Toka:

ACTOpOHHI/IXCHJ'[

q

E =

BHyTpeHHee COITPOTHUBJICHUEC NCTOYHHUKA TOKA

3.2.6

3akon OMa Jj1s TIOJTHOM (3aMKHYTOM) ANIEKTPUYECKON IIeTH:

E =1IR + Ir, oTkyna




3.2.7

HapaJIJICJIBHOC COCIUMHCHHEC ITPOBOJHNKOB!

I=11+12+..,Ul=02=..,

1 1 4 1 4
Rnapafm Rl RZ

HOCHGI{OB&TCHBHOG COCIMHCHHEC ITPOBOJHNKOB!
U=U1+02+.,11=12=..,
RI'IOCJI - R1 + R2+

3.2.8

Pabora snexrpuyeckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenna:
Q = I°Rt

Ha pesucrope
UZ
R:Q =A=12Rt=IUt=Ft

3.2.9

MOH_[HOCTB OJICKTPHUYECKOT'O TOKa:

AAd
P=— =IU

At Ar—l)
TennoBasi MOIITHOCTH, BhIJICIISIEMAst HA PE3UCTOPE:

. UF
P=PR=—=]U
R

MonHOCTh UCTOUYHUKA TOKA:

3.2.10

CBO60)IHLIC HOCHUTCIIN QJICKTPUYICCKHUX 3apsA 0B




IIPOBOJHUKAX. MexaHu3mMbl  NPOBOAUMOCTH  TBEPHABIX
METAJIJIOB, PAaCTBOPOB U PACIIABOB DJICKTPOJMUTOB, Ia30B.

[TosnynpoBoanuku. IToxynpoBOTHUKOBBIN U0

3.3 MATHUTHOE IT10JIE
MexaHudeckoe B3aWMMOJCHCTBUE MAarHUTOB. MarHuTHOE
none. Bexkrop  MarHuTtHOM — uHAyKuMM.  [IpmHDMN
CYNEPHO3UIMUA MATHUTHBIX MOJIEH:
131 B =B, + By+...
Jluann wHAYKIMW MarHutHOoro mons. Kaptuna nmHUN
WHTYKITUT MarHuTHOTO TOJISt MOJIOCOBOTO u
MO IKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHUTHOE TMOJI€ MPOBOJHHUKA C TOKOM.
330 KapTuna nvHMA HMHAYKIMA MarHUTHOTO MOJIS JJIMHHOTO
o NpSMOTO  NPOBOJHMKA W 3aMKHYTOTO  KOJIBIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYMHA:
F, = IBlsina
3.3.3 |, roe o — yroJ Mexay HalpaBJICHUEM IIPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHiia, e€ HanpaBJICHUE U BEJIUYUHA:
Fnop =1 q | vBsina
II€ 0L — YroJI MEXK/ly BEKTOpamMu
v
334
u
B
. JIBM>KEeHME 3apsHKEHHOW 4YacTULBI B OJJTHOPOJHOM MAarHMTHOM
roJie
3.4 OJIEKTPOMATHUTHAS MHAYKIUA
341 [ToTok BekTOpa MarHUTHOM MHIYKLIUH:

® = B,S = BScosa




342

SBnenue anexrpomaruuTHOM UHAYKIMU. D/1C unmykiuu

343

3aKOH 3JIeKTpOMarHuTHON nHayKuun Papanes:

AD
At A=

344

OJIC uHAYKIMK B IPSMOM MPOBOJHUKE UTHHOM 1,

JBIDKYIIIEMCSI CO CKOPOCTBIO

-

%

(wlD
B OJTHOPOJIHOM MarHUTHOM MoJje B:
| E; |I= Blvcosa

, [A€ O — YT'OJI MEXKAY BEKTOPOM Bu HOpMaAJIbIO

>

n

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

>
>

luv

; €CIId




v

, 1
v
TO
| E; |= Blv
3.4.5 [IpaBusio Jlenma
NHIyKTUBHOCTH:
()
L=—
I
346 |,mm®=LIL
Camounnnyknus. /1C caMOMHIYKIINK:
E=—1] =1
At —
OHeprusi MarHUTHOTO TOJISA KaTYIIKU ¢ TOKOM:
LI?
3.4.7 w, = -
3.5 OJIEKTPOMAI'HUTHBIE KOJIEBAHWA 11 BOJIHBI
Konebarenbubiit koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC
3.5.1

KOHe6aHI/Iﬂ B UACAJIbHOM KOJICGaTeJILHOM KOHType:
[q[ t)=q,..sin( ot +@,)

L’[ﬂ =0, =, c08( 0+ | =1, cos( ot +y)
®opmyna TomcoHa:

T =2nVLC




, OTKyJia

CBs13p aMIUIMTYZBI 3apsiia KOHJIEHcaTopa C aMIUIMTYAOU
CHJIBI TOKA TIPH CBOOOHBIX AJIEKTPOMArHUTHBIX KOJICOaHUAX

B nacaJlbHOM K0J1e0aTeIbHOM KOHTYpEC:

Doz = —

()]

3aK0H COXpaHEHHWs PHEPTUU B HJICATHLHOM KOJIEeOATeTbHOM

KOHTYpE:
3.5.2
3.5.3 BriHyX1I€HHBIC 2JIEKTPOMArHUTHBIE KoJebanus. Pe3onanc
[lepemennsiit Tok. [Ipon3BoacTBO, Nepeaaya U noTpedaeHue
3JIEKTPUYECKON SHEPTUU
354 . . . .
cus LIT CU- LI
+ = e = MEE = const.
2 2 2 2
CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH. B3anmHast opreHTanus
BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE B BAKyyMe€:
3.5.5 - .
E1lBlc
356 [lIxana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
JIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpssMonuHENHOE pacHpoCTpaHEHUE CBETa B OJHOPOJIHOM
cpene. Toyeunslit uctouHuk. Jlyu cera
3aKOHBI OTpaKEHUS CBETA.
a=§
3.6.2

alP

S




3.6.3

[TocTpoeHne n300pakeHUH B ITIOCKOM 3epKaie

3aKOHbI IPEJIOMIICHUS CBETA.

[Ipenomiienue cBera:

nysina = n,sinf.

AOCOIOTHBIN MOKa3aTeab NPEIOMICHHUS:
c

Nage = ;

OTHOCHUTENBHBIN OKA3aTeNb IPETOMIICHUS:

ny, U
n = —-—=—
3-6-4 OTH nl vz
ny
=" nz
Xon my4den B IpU3Me.
1"1 = 1'2 - .”'1}.1 = .”'2}.2
CooTHOILIEHHE YacTOT ¥ COOTHOLIEHWE JJUH BOJIH IpH
IIEPEX0Jl€ MOHOXPOMATHYECKOIO CBETa Yepe3 IPaHULLY
paszaena IByX ONTHYECKUX CPEN:
n,<n Hy
Oy .
3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.

[IpenenbHBI yroi MOJHOTO BHYTPEHHETO OTPAXKEHUSL:

. 1 np
Sinay, = =—
Noru ny




3.6.6

CoOuparomue M pacceuBarolfe JHMH3bL. TOHKas JHH3a.

DOKYCHOE pACCTOSHUE U ONTHYECKasi CHJIa TOHKOM JIMH3BI:

3.6.7

®opmysia TOHKOH JIMH3bI:

T -

+

QU
N

VBenuueHue, JaBacMoe JIMH30M:
h 1fl
d

F\ h
f

ko

B ciyuae paccenBaroniei JuH3bI:

3.6.8

DO0=F =

0,

| f1
[=—=—-1
d

h
H

XoJ ny4a, IpOLIEALIEro JIMH3Y 10 IIPOU3BOJIBHBIM YIIIOM K
e¢ rmaBHOM onrtuyeckod ocu. Iloctpoenue wnzoOpaxeHuit
TOUYKU M OTpe3Ka MPSIMON B COOMPAIOLINX M PACCEUBAIOIINX

JJMH3aX U UX CUCTEMAxX

3.6.9

doroanmapaT Kak onTHueckuit mpubop. [nmaz  kak




OIITUYCCKasaA CUCTEMA

NuTepdepennus cera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOII0IeHU S MaKCHUMYMOB u MUHUMYMOB B
UHTepPEPEHIIMOHHONH  KapTUHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

3.6. .
’.
MAKCIIMyMEI — A=2m—, m=0.£1,£2,£3, .,
)
MIHIMYMEBI — A=(2m+1)—, m=0,£1,£2,+3 .
2
Hudpakuus csera. Jdudpakumonnas pemérka. YciaoBue
HaOMIOZICHUSI TJABHBIX MaKCUMYMOB TIpU HOPMajIbHOM
MaJIeHM MOHOXPOMATUYECKOTO CBETA C JJIMHOM BOJIHBI A Ha
emeéTKy ¢ nepuojaom d:
3.6.11 P Y P
dsing,, =miAm=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKVJISIPHO-BOJIHOBOM 1Y AJIN3M
4.1.1 ['mnote3a M. Ilnanka o kBantax. ®opmyna I[lnanka: E = hv
®otoHbl. DHeprus HoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynsce ¢poToHa:
_E _hw h
p= c ¢ A
113 ®oroaddexr. Ombitet A.I.  CromeroBa.  3aKOHBI

¢dororddexra




YpasHenue DitHmTeitHa 115 porodddexra:

Ecl)OTOHa = ABbixoja + Eyumax,

rae,
hc
Ecl)OTOHa =hv = T'
4.1.4
hc
ABbeo;{a = thp = E
2
mv
Exummax = % = elUsay
JlaBneHue cperta.
4.1.5 JlaByieHME cBETa Ha MOJHOCTHIO OTPAKAIOUIYIO TOBEPXHOCTh
Y Ha NOJIHOCTBIO MOTJIOUIAOLIYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [InanerapHas MoJieIb aToMa
[Toctynatel bopa. M3nydenue u norjiomieHre GoTOHOB MpH
nepexoe aToMa ¢ OJHOTO YPOBHS SHEPTUU HA JPYTOM:
he
422 hvmn = ) = |EH _EH‘]
“mn
JIuneliuaTple CIEKTPBHI.
CrnexTp ypoBHEH SHEPruu aroma BoAOPOIa:
—13,63B
E =—— n=1273, _.
e
4.3 OU3NKA ATOMHOI'O A1IPA
4.3.1 Hyknonnas mozaens siapa ['eitzenbepra — MBanenko. 3apsin




sapa. MaccoBoe uucio sapa. M30Tonsl

PainoakTUBHOCTE.

Anbda-pacnan:
A A4 4
7 X—>,Y+ ;He

bera-pacnap.

DNEKTPOHHBIN B-pacra;

4.3.2 N N 0
FX—=7 Y+ je+v,
[To3utponnsIit B-pacna:
A A O , .,
SH Y + JE TV,
l'amma-uznydenue
3aKOH paJIMOaKTUBHOIO pacmaja:
-t
4.3.3
ITycTh m — Macca paluOakTUBHOTO BellecTBa. Tormaa
—t
m(t) =mgy* 2T
434 S nepubie peakuuu. Jlenenue u CUHTE3 sA€p




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Mskumi eB I'. SI. ®Dusuka.llkmacc:yuedb.msiodbuieo6pas3oBar.
opraHuzanuin:0azoBeiiuyrnyon.yposuu/ILAd. Maskumes,
b.b.byxoBues,B.M.Uapyrun;noapen H.A.Ilap ¢ en TeBoii .
— 13-eu3 n., nepepad. —M .:[IpocBemenune,2025.—432c.:[4

Jnun. —(Knmaccuueckuiikypc). —ISBN978-5-09-071607-9.

METOANYECKUE MATEPUAJIBI JJIs1 YUUTEJIA

[MunoB B. ®. ®uszuka : 10—11 k1. : moypod. mIaHUpOBaHUE: TOCOOUE TS
yauTelen obieodpasorat. opranuzaiuii/ B. @. [lumos. — M. :
IIpocsemienue, 2013. — 128 c.

3a6otuH B. A. ®u3nka : KOHTPOJIb 3HAHHUH, YMEHUH U HABBIKOB yUaIUXCS
10—11 k1. o6mieoOpaszoBat. yupekaeHui : 0a30BbIi U MPOGUII. YPOBHH : KH.
s yaurens / B. A. 3a6otun, B. H. Komuccapos. — M. : IIpoceenienue,

2008. — 64 c., nin.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
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