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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o Qusnke Ha YypOBHE CpeaHero oOuiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHHMM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW 00pa3oBaTenbHON mporpammsbl, npezactaBieHHbix B @I'OC COO, a
Takxke ¢ yuérom denepanbHoi pabodeil mporpaMMbl BoctiuTaHus U KoHuenuu
npenoaaBaHus yueoHoro npeamera «Puszukay B 00pa3oBaTEIbHBIX OpraHU3aIUsIX
Poccuiickoit  ®deneparnuu, — peaqu3ylOMMUX  OCHOBHBIE  00pa3oBaTelbHbBIC
POrpaMMBl.

[Iporpamma no ¢u3suke onpenenser o0a3aTeIbHOE NPEIMETHOE COIEPKAHUE,
yCTaHABJIMBAET PEKOMEHAYEMYIO IOCIIEA0BATEILHOCTh U3YUEHUSI TEM U Pa3JiesioB
y4eOHOro mpeaMera ¢ y4€ToOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOro TMpOoIEecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYaroluXcs.
[Iporpamma mo ¢usuke AAET NPEACTaBICHHE O LENAX, COJEpNKaHUU, OOuIeh
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M PAa3BUTHS OO0yYalOUIUMXCS CpeACTBAMU
yueOHoro npenMera «dusnkay Ha yriayOaEHHOM YpOBHE.

N3yuenne kypca ¢Gu3uku yriayOnaEHHOTO YPOBHsI IO3BOJSIET PEan30BaTh
3a7aui podeccroHaIbHON OpUEHTAIMM, HAMPABICHO HAa CO3/IaHHUE YCJIOBUM s
MPOSIBJICHUST CBOMX HWHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXKIIbIM
OOy4JaromIMMcsi, KOTOpbIE HEOOXOIMMBI IS TPOJODKEHHs OOpa3oBaHUsA B
opraHuzanusx NpodecCHOHATBLHOTO O00pa3oBaHUS MO Pa3IUYHBIM  (DU3HKO-
TEXHUYECKUM U UHKEHEPHBIM CIECIHATIBHOCTSIM.

B mporpaMmme 1o Qusnke omnpenensroTcs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHUS Kypca (PM3UKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHMs: IMYHOCTHEIC,
MeTanpeIMeTHble, MNpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HaydHo-
METOAO0JIOTMYECKOH OCHOBOM isi pa3paOOTKu TpeOOBaHUN K JUYHOCTHBIM,
METanpeJMETHbIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (GU3UMKE HA YpPOBHE CpeaHero oOIero oOpa3oBaHHMs Ha
yrayOa€HHOM YPOBHE, SIBISIETCSI CUCTEMHO-IEITETLHOCTHBINA MTOAXO.

[Iporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBbIE PpE3yJbTaThl OCBOCHHUA Kypca (U3MKUM Ha YriayOaEéHHOM
YPOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTaThI M0 TOJaM 00yUYEHUS;

coliepkaHue yueOHoro npeamMera « Pu3ukay Mo rojaM o0ydeHus.

[Iporpamma mo ¢u3UKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YUUTENNSIMU (DU3HUKU ISl COCTABIICHUSI CBOUX PA0OUYUX MPOTrPaAMM.

[Tporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUECCKYIO MHUITMATUBY YUHUTEICH U
MPEAOCTABISET BO3MOXHOCTH IS peaju3allui  Pa3lIMyHbIX METOJANYECKUX
MOAXOAOB K TpenojaBaHui0 (Gpu3nkyu Ha YriayOJEHHOM YpOBHE IIPU YCJIOBUHU
coxpaHeHus1 00s3aTEIbHON YaCTH COJIep KaHUs Kypca.



dusnka Kak Hayka O HaumOosiee OONIMX 3aKOHAaX IMPHUPOJBI, BHICTyHas B
KauecTBE y4eOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. [IIkoapHBIN Kype GU3NKU — CHCTEMOOOpa3yIOmui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (GU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SIBJICHUM, H3ydaeMbIX XUMHUEH, OuoiIoruew,
buzndeckord reorpadueld M acTpoHoMmHed. lcmonb3oBaHWE M AKTHMBHOE
npuMeHeHne (U3NYECKUX 3HAHWM ONpeAeuio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe HDHEPreTHKd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, TMOJy4eHHUsI HOBBIX MaTEpHAJOB C 3aJaHHBIMU CBoWcTBamMu. M3ydenue
¢u3MKU BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYUYHOU
KapTUHBI MHpa 00ydYaromerocs, B GopMHUpPOBAaHUE YMEHHUN MPUMEHSITh HAyYHBIN
METO/I TTO3HAHUSI TIPU BHITIOJIHEHUH UMHU YUEOHBIX UCCIIEIOBAHUM.

B ocHoBy Kkypca (pu3uku Ha ypoBHE CpeHEero ooiiero oopa3oBaHus MOI0KEH
pAI uael, KOTOpbIe MOKHO PacCMaTpUBaTh KaK MPUHLHUIBI €T0 MOCTPOEHUS.

Hoea yenocmnocmu. B COOTBETCTBHMM C HEM KypC SIBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3lenoB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM ¢ HEW MmaTepuan Kypca (U3HKA
o0bemUHEH BOKpPYr (Qusnueckux Teopuil. Begymmm B Kypce sBIsieTCs
dbopMupoBaHUEe MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEIIECTBE U
ToJe.

Hoea cymanumapuzayuu. EE peanuzaius NpeanosiaracT MCIOJIb30BAHUE
TYMaHUTAPHOTO MOTEHIHAIA (PU3NYECKOM HAayKH, OCMBICICHHE CBS3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOLIECTBA, a TakXke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc buzuku yriyoa€HHOTO ypOBHS
peArnoiaraeT 3HaKOMCTBO C ITUPOKUM KPYIrOM TEXHUYECKUX M TEXHOJIOTMUYECKUX
IIPUIOKEHUM M3Yy4YEHHBIX TEOpUHM W 3aKOoHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX TMPEACTABICHUM M COBPEMEHHbIE TEXHUYECKUE YCTPONCTBA, U
TEXHOJIOTUU.

Hoea Ikonocuzayuu peanusyercs TMOCPEICTBOM BBEICHUS HJIEMEHTOB
COJlep)KaHMs, TMOCBSAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHU, a Takke OOCYXICHHS
po0JIeM palioOHAIBLHOTO MPUPOAONOIB30BAHUS U KOJIOTHYECKOU 0€30MacHOCTH.

OcBoeHue coaepkaHus MPOrpaMmbl MO GU3UKE JOJKHO OBITh MOCTPOEHO Ha
NPUHIMIIAX CUCTEMHO-AEATEIHbHOCTHOTO Moaxoaa. Jns dusuku peanusanus 3TUX
PUHIIMIIOB 0a3UPyeTCsl HA UCTIOIB30BAHUM CAMOCTOSATEIBLHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMero Qakropa ydebHoro mporecca. s yriayOnéHHOrOo
YpPOBHSI — O3TO CHCTEMa CaMOCTOATEIBHOTO YYEHHUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONICTO (PpOHTANbHBIC YYCHWYECKHE OMBITHI IPH HM3YYCHHH HOBOTO
MaTepuaa, JaboparopHbie paboThl U paboThl pakTukyMa. [Ipu 3TOM BO3MOMKHBI
JBa crocoba peanuzanuu (PU3MUECKOr0 TMpakTUKyma. B mepBom ciydae
OpakTUKyM npoBoautcs aubo B koHUe 10 u 11 kmaccos, 1mbo mociie nepBoro u
BTOPOr0 TMOJYTrOAMM B KaXJIOM M3 3THUX KiaccoB. Bropol cmocod — 3To
UHTErpanus paboT NpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
IPOBOMASTCS B mpolecce udydeHus pazgena (temsl). [Ipu stom mop paboramu
NpPaKTHKyMa TIOHUMAETCsl CAMOCTOSITEIbHOE MCCIEeIOBaHNE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH1a O€3 TOIIaroBOM WHCTPYKIIUH.

B nporpamme mnmo (Qusuke cucreMa yYEHHYECKOTO OKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MPAKTUKyMa MPE/CTaBlIeHA €IUHBIM mepedyHeM. Brioop
TEMATUKH JUIA 3TUX BHJIOB YYCHHYCCKUX MPAKTHUYECKUX PaOOT OCYIIECTBIISAETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO MPoliecca UCXOs U3 OCOOEHHOCTEN TOYPOUYHOT O
IUTAHUPOBAHUSA M OcCHamleHus kabuHera ¢usuku. [Ipu 3ToM oOecmeunBaercs
OBJIaJICHUE OOYYAIOMIUMHCS yMEHUSMU TPOBOAWTH TPSIMbIE M KOCBEHHBIC
U3MEPEHUS, WCCIICNOBAHMS 3aBUCHUMOCTEH (DM3UYCCKUX BEIMYWH W TMOCTAHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHuE ynenseTcs pEHIeHUI0 PacyETHBIX U KaueCTBEHHBIX
3amad. [lpu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33Ja4M C SIBHO
3aJIaHHOM W HESBHO 3aJIaHHOW (PU3UUYECKOU MOJENbIO, TTO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTErpUpys MPUMEHEHNE 3HAaHUM W3 Pa3HBIX pa3aenioB. [[s kauecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBJISIOTCSA 3aJaHuA Ha OOBSCHEHHE/NMpPEICKa3aHhe MPOTEKAHUS
(bu3nuecKuX SIBJICHUN U MPOLIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BhIOOpa
bu3znyecKkoi MOAENIN JJIsl CUTYally MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuanabHO-
TEXHUYECKOMY OOECTICUCHHIO y4eOHOTo mpoiiecca Kypc (DM3UKH YTIIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEro 001ero oopazoBaHus JOMHKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabwHera. B kabuHere ¢U3MKM JODKHO OBITH HE0OXOAMMOE
nabopatopHOoe OOOpYAOBAHHWE IS BBIMOJHEHHUS YKAa3aHHBIX B MpOTrpaMMe IO
(u3MKEe YYEHUUECKUX OIBITOB, JTAOOPATOPHBIX PAabOT W pabOT NMpakTUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000PYI0BAHHUE.

JlemoHCcTpanimoHHoe o0opyaoBaHue (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIUTIOM MHUHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (HU3NKE KIIOYEBBIX JIEMOHCTpAlUN s
UCCJICIOBAHUSA  HW3Y4YaeMbIX SIBJICHUHM M  TPOILIECCOB, OMIUPUYECKUX U
(byHIaMEeHTabHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHUIA.

JlabopatopHoe 00OpymOBaHWE MJI YYEHWYECKUX MPAKTHUYECKUX paboT
dbopMupyeTCsl B BHAC TEMAaTHYCCKUX KOMIUICKTOB M 00ECIIEUYMBaETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTHYecKue KOMILIEKThI
1abopaTopHOTrO O00OPY/OBaHUS JODKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOIOBBIX M LU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOPHUIL.

OCHOBHBIMM LIEJIIMU U3y4€HUS (PU3UKHU B 001IEM 00pa30BaHUU SIBIISIOTCS:

(GopMupoBaHUE HHTEpeca U CTPEMJICHHMsS OOYYarolMXCs K HaydYHOMY
U3YYEHUIO [PUPOIBI, PAa3BUTHE WX HHTEJUIEKTYyaJIbHBIX UM  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPENCTABICHUA O HAyYHOM METOJE IMO3HaHWUS U (OpMUPOBAHUE
UCCJIEI0BATEIBCKOI0 OTHOLIEHUS K OKPY>KAKOLIUM SIBJICHUSM;

(dopMupOBaHHE HAYyYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3Y4YEHHS OCHOB
CTPOEHUSI MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKU;

(dbopMUpOBaHUE YMEHUN OOBICHATH SIBJICHHS C UCTIOIb30BAaHUEM (PU3MUECKUX
3HAHUU U HayYHBIX JJOKa3aTEIbCTB;

dopMupoBaHue NPEACTABICHUNH O ponu (U3HKU ISl Pa3BUTHUA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE IIPEACTABIICHUI 0 BO3MOKHBIX chepax Oynyiei
npodeCCUOHAIBHONW JESATENIbHOCTH, CBS3aHHBIX C (PU3UKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B 3TOM HalpaBJICHUU.

JlocTrkeHue 3TUX Leneld 00ecreurnBaeTcsl peuieHueM CIEeNyIoIuX 3a1a4 B
npolecce u3y4eHust Kypca (U3UKu Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

NPUOOPETEHHE CUCTEMBI 3HAHUM 00 00muX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsAX,  BKJIOYAs  MEXaHUKY,  MOJEKYJISPHYIO ($pu3uKy,
ANEKTPOJMHAMUKY, KBAHTOBYIO (PU3HKY U 3IEMEHTHI aCTPOPU3UKHU;

dbopMUpoBaHUE YMEHUI TPUMEHATH TEOPETHUECKUE 3HAHUS JIJISi OOBSICHEHUS
¢u3nyeckux SBICHUN B MPHUPOAE M ISl HPUHATUS NPAKTHUECKUX DPEUICHUH B
MOBCEITHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIIECHUs pa3IuYHbIX 337a4 C SBHO 3aJaHHOM
busznueckoil MOJENbI0, 3a/lay, MOAPAa3yMEBAIOIIMX CAMOCTOATENbHOE CO3/IaHHe
¢u3nyeckoil MoOnENnH, aaeKBAaTHOM YCJIOBHUAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHKEHEPHOI'0 XapaKTepa;

NOHMMaHUEe (PU3NYECKUX OCHOB M TMPUHLMUIIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOIMYECKHUX MPOLECCOB, UX BIUAHUS HA OKPYKAIOLLYIO CPEY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEIIbHOIO IUIAHMPOBAaHUS M IPOBEIECHHUS
(u3NUEeCKNMX OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTanud  MUHOOpMaIu,
OIpEJIENICHNS] JOCTOBEPHOCTH MOJYYEHHOT O PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM JUISI Pa3BUTHUA YMEHUU NPOEKTHO-UCCIEN0BATEINBCKOM,
TBOPYECKOM JEATENbHOCTH;



pa3BuTHE HHTEpeca K cpepam npodeccnoHaTbHON ASSITENFHOCTH, CBSI3aHHOM
¢ (PUBUKOM.

B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIN YpPOBEHb
u3ydeHus ydeOHoro mpeamera «@Pu3mka» Ha YPOBHE CPEIHETO OOIIero
oOpa3oBaHusl BbIOMpaeTcss OO0YYalOUUMUCH, IUIAHUPYIOIIUMH TPOAOHKEHHE
00pa30BaHus MO CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha u3ydenne ¢husuku (yrimyOn€HHbIN ypOBEHB) HA YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 yacoB (5 4yacoB B HENETIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEZIEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIaO0OpaTOpHBIX M
NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYHTENb JENIaeT BHIOOP
NIPOBENICHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBHIYATBHBIX
0COOCHHOCTEH 00yJarOIUXCHI.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hay4nblili MeTO MO3HAHMS NPUPO/BI.

®dusnka — pyHIaMeHTaabHas HayKa o npupoje. HaydHsiil MeTos mo3HaHus U
METOJIbI UCCIICIOBAHNS (PHU3NIECKUX SBICHUH.

OKCIIEpUMEHT U TEOpusi B Mpolecce Mo3HaHusi npupoasl. HaOmonenue u
AKCIIEPUMEHT B (pU3HKe.

CnocoObsl u3MmepeHuss (GU3MYECKUX BEIUYMH (AHAJOTOBBIE M IU(POBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocTrt  w3Mepenmii  (pu3mdeckux  BenmuuuH  (abcomtoTHas U
OTHOCUTEJIbHA).

MopnenupoBanue (HU3NUYECKUX SBICHUNA M MPOILIECCOB (MaTepuaibHas TOYKA,
a0COIOTHO TBEPAOE TENO, WACAlIbHAS >KHJIKOCThb, HWJICANbHBIA Ta3, TOYCUHBIH
3apan). ['unoreza. ®u3nyeckuii 3aKOH, rPaHULbl €r0 MPUMEHUMOCTH. Pu3znueckas
Teopus.

Ponb u mecto ¢usuku B GOpMHUPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI
MUpa, B IPAKTUYECKON NEATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3Mepenue cwibl TOKa W HaNpsOKEHUST B IIEMM TMOCTOSHHOTO TOKa TIPH
MOMOIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ muU(poBol 1adboparopueiit mo dusuke. [Ipumepsl U3mMepeHus
(bU3MYECKUX BEJIMUMH MPU MOMOITU KOMIBIOTEPHBIX TATYUKOB.

Paspgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JABUKCHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BexkTop MaTepuaibHOM TOYKH, €ro MPOEKIMU HA OCHU CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeIHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHHE MaTepHaIbHOW TOYKH, MX MPOEKIMHU HAa OCH CHUCTEMbI KOOPJIMHAT.
CroxeHue nepeMelieHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepPUATbHON TOYKH OT BPEMEHH U UX
rpaduKH.

CBobOomHoe majeHue. YCKOpEeHHEe CBOOOAHOrO majacHus. J[BmkeHue Tena,
OpOIIEHHOTr0 MO YIJIOM K TOPHU30HTY. 3aBUCUMOCTH KOOPJHUHAT, CKOPOCTHU U
YCKOpPEHHUS MaTepUabHON TOUKU OT BPEMEHU U UX TPapUKH.



KpuBonuneitnoe  aBumkeHue. [IBMKEHHE MATEpUAIBHOM TOYKH 1O
OKPYXXHOCTH. YTJOBas M JUHEHHas ckopocTh. [lepmon m vacrora oOparieHus.
[lenTpocTpeMuTenbHOEe (HOPMAIBHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U TTOJIHOE
YCKOPEHUE MATEPUATILHON TOUKHU.

TexHuueckue YCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: CHUIAOMETP,
JNBIKCHHE CHApsJOB, IEMHbIE, WIECTEpEHYAThIE U PEMEHHbIE Mepeayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHHS.

CriocoObI uCCiIeIOBaHUS JIBHKCHUM.

Nnmroctpanus npeaeabHoro nepexojia i usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pPa3pEKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tema, OPOIMIEHHOTO IO YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TIyTEW, TPACKTOPUN, CKOPOCTEH ABHXKEHHS OJHOTO M TOTO XK€
TeJa B Pa3HBIX CUCTEMaX OTCYETA.

Yuenuueckuit skcnepumenm, nadbopamopnuie padbomot, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3Mepenue yckopeHus MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBWKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH NyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBU>KCHUM.

WN3mepenne  yckopeHuss ~ CBOOOJHOrO  maaeHUs  (PEKOMEHJIOBAaHO
UCITIOJIb30BaHue IU(POBOI 1a00paTOpun).

WN3yyenne nBWXKEHHWs Tena, OpPOMIEHHOrO TOpu3oHTanmbHO. IIpoBepka
TUNIOTE3bl O TPSMOM NPOMOPIUOHATBHOW 3aBUCUMOCTH MEXKIY NaJIbHOCTHIO
NOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3yueHne IBWKEHUS Tella IO OKPYXHOCTH C ITOCTOSSHHOM MO MOAYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuojia oOpalieHusi KOHMYECKOro MasTHHKA
OT €ro napameTpoB.

Tema 2. lunamuxa.



IlepBeit 3akoH HproroHa. MHepumanbHble cucteMmsl orcuéra. [IpuHiun
OTHOcUTENbHOCTH ['anmmnes. HenHepuuanbHble CUCTEMBI OTCUETA (OIpENENICHNUE,
IPUMEPHI).

Macca rena. Cuna. [IpyHnun cynepno3unmu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TATOTEHMS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHOW H
WHEPTHON MacCCHI.

Cwnia TskecTd. 3aBUCUMOCTH YCKOPEHHsI CBOOOJHOTO TMAJICHHSI OT BBICOTHI
HaJl TIOBEPXHOCThIO IUIAHEThl M OT reorpauueckoil MmHUpPOTHL. JIBHXKEeHUE
HeOECHBIX TeJl U MX CyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckasi CKOPOCTb.

Cwna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, nBuKymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHUs CKOJBXKEHUS U CUla TPEHHS
nokos. Koadpounuent tpenus. Cuna CONpOTHBICHUS NpPH JIBWKEHUH Tela B
XKUJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuiia Apxumena.

TexHudyeckue yCTpOWCTBA M TEXHOJIOIMYECKHUE IPOLECCHI: MOMIIUITHUKY,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

Habumronenue aBu>XKeHUs TeNl B MHEPLUAIbHBIX U HEMHEPLUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIMT OTHOCHUTEBHOCTH.

Kauenne aByX HWIMHAPOB WIHM IIAPOB Pa3HOM MacChl C OIAWHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIbHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIONIEH  MOPWIOKEHHBIX K TeIy CWl ¢
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cHJl, BOSHUKAONIMX B PE3YIbTATE B3aUMOCUCTBUS TEIL.

N3mepenne Mace 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOBEME U MAICHUH.

IlenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CHJI NTPU ABUKEHUU OpyCKa MO HAKIOHHON
IUIOCKOCTH.

[IpoBepka TUIIOTE3bl O HE3aBUCHUMOCTH BpPEMEHHM [JBWXKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCBhl.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HMKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pasiie, OT ux JaehopMaIiu.

N3yueHne NBUKEHUS CHUCTEMBI TEJl, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepe3
JErKUid OJIOK.

N3mepenue koddduiiieHTa TpeHUsI MO BEIWYUHE YIIIOBOro Koddduimenrta
3aBHCUMOCTH Fypy(N).

UccnenoBanne NBKeHUS OpycKa MO HAKIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
KO3 (UIIMEHTOM TPEHUSI.

N3ydenune nBuxkeHMs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAOE Teno. IlocTymaTenbHOEe W BpalllaTeIbHOE JABUYKEHUE
TBEPAOro Ttena. MOMEHT CHIIbl OTHOCUTEIBHO OCH BpalleHus. llmeuo cuibl.
CroxeHue cujl, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3INuHOE PAaBHOBECHE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, PeIIETUaThle KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBust paBHOBECHSL.

Bunel paBHOBecus.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HUccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TEJIA, HWMEIOLIETO OCh
BpAILICHUSL.

KoHcTpynpoBaHne KpOHIITEMHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIErO IUIONIAAb OTIOPHI.

Tema 4. 3akonsl coxpaneHus 8 MexaHuke.

Nmnynec MaTepuanbHOM TOYKH, CHCTEMBI MaTEpHAIbHBIX TOYEK. L[eHTp Macc
CHUCTEMBI MaTepHUaIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

NmMnynbe cuiibl 1 NBMEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MoMeHT umnynbca MaTepualbHOW TOUYKH. lIpeacTaBieHne O cCOXpaHEHUH
MOMEHTa UMITYJIbCA B EHTPAIbHBIX MOJIAX.

Pabora cunpl Ha MajaoM M Ha KOHEUYHOM IiepeMemieHuH. I'paduyeckoe
npe/iCTaBlIeHuE PabOThI CHJIIBI.

MOoOIIHOCTb CHIIBI.

Kunernueckass sHeprusi MaTepuaslibHOW TOUkKU. Teopema 00 HU3MEHEHUH
KUHETUYECKOW SJHEPTUU MAaTEPUATBbHON TOYKH.



[loreHuManbHBIE W HENOTEHUMAJbHbIE CHIbl. lloTeHumanbHass >HEprus.
[ToreHuuanbHast sHEPrus ynpyro aeopmupoBaHHOW npyxuHbl. [loTeHIManbHas
JHEpPIus Tella B OJHOPOJHOM TIPaBUTALMOHHOM Iose. [loreHnumanbHas dHeprus
Tela B IPAaBUTALIMOHHOM I10JI€ OJTHOPOJHOrO I1apa (BHYTpU U BHE mapa). Bropas
KOCMMYECKasA CKOPOCTh. TpeThs KOCMUYECKask CKOPOCTb.

CBsi3p  paboOThl HEMOTEHIHAIbHBIX CHJI C HW3MEHEHHEM MEXaHHYeCcKOH
SHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPT UH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHyun I HWACATbHOM KUIKOCTH KaK CIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU SHEPIUH.

TexHu4yeckue yCTpOWCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, NPYXKUHHBIM MUCTOJIET, THPOCKON, (PUrypHOE KaTaHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE nBMXEHNE.

N3MepeHne MOLHOCTU CUJIBI.

M3MmeHeHne sHepruu Tena Mpyu COBEPILIEHUHU pabOThI.

B3anMuble mnpeBpaleHns] KMHETHYECKOM M IOTEHIMAIBHOM JHEPrUd NpH
JNEUCTBUU Ha TEJNO CHUJIBI TSYKECTHU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOAHOM Na/IEHUN.

Yuenuueckuit saxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3mepenne nMmmysbca Tenna o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJAENIU 3JIEKTPOMOOWIISE M MOILIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIPYTOM B3aUMOACHCTBHM.

N3mepenne KHUHETUYECKOU YJHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHME W3MEHEHUS NOTEHLUNUAIBHON SHEPTUU MIPYKUHBI C paOOTON CHIIBI
TPEHUS.

Omnpenenenue padOThl CWIbI TPEHHUS NPH JIBHXKEHHHM Tejla MO0 HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MogekyasipHast u3nka u TEpMOAMHAMMKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TOJNOXEHUS MOJIEKYyJsipHO-KMHeTndeckorn Tteopuun (MKT), ux
onbiTHOe obOocHoBaHue. Juddysus. bpoyHoBckoe paBmxeHue. Xapakrep
JIBWKECHHWS M B3aUMOJCHCTBMS 4YacCTHIl BellecTBa. Moaenu CTpOEHHs TIas3o0B,
KHUJIKOCTEH U TBEPABIX TET U OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE 3THUX



monened. Macca u pasmepsl Mosekyn (atomoB). KomuyecTBO BemiecTBa.
[TocrosiHHas ABoraapo.

TermoBoe paBHOBecue. Temrmeparypa u crocoObl e€ u3Mmepenus. lllkana
temrieparyp Llenscus.

Mogenb naeaibHOTO ra3a B MOJIEKYJISAPHO-KUHETUYECKON TEOPUU: YACTHIBI
rasa JBWXKYTCSI XaOTHYECKHU U HE B3aUMOJECUCTBYIOT APYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knamnelipona. AOcomoTHAs
Temrieparypa (mkana temneparyp KenbBuna). 3akon JlanbToHa. M3omporiecch B

ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MpEe/ICTaBIIEHUE U30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3pb  MeEXIy JaBJICHUEM M CpPEAHE  KUHETUYECKOW  DSHeprueu
MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKEHHUS MOJIEKYJ HJI€aIbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHUYECKON TEOPUH HI€aJTbHOTO T'a3a).

CBsi3b a0CONIOTHOM TeMITEpaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEN MOCTYIATENBHOTO TEIIIOBOIO IBMKECHUS €€ YaCTHIL.

TexHu4yeckrue yCTPOWCTBA M TEXHOJOTHMYECKHUE IMPOLECCHI: TEPMOMETP,
O6apomeTp, MoydyeHue HaHOMaTepUaJoB.

Jemoncmpayuu.

Mogenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOT'O JIBUKEHUS.

Huddy3us xugkocTen.

Mogens onbita llTepHa.

[IputsxeHne MONIEKyI.

Monenu KpUCTAUIMYECKUX PEIIETOK.

HaGmronenue u rccienoBanue U30MpoIecCoB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

UccnenoBanne mpoliecca YCTAHOBIECHUS TEIUIOBOTO PABHOBECUA IMPHU
TEIJI000MEHE MEXy TOpsYei U XOJIOAHOM BOJION.

N3yuenne H30TEPMUUECKOrO Ipolrecca (PEeKOMEHJOBAHO HMCHOJIb30BaHUE
uudpoBoi 1adopaTopun).

N3yueHnne n30X0pHOro mnpouecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUH IS
TEPMOJUHAMHUYECKONU CUCTEMBI. BHEIIHNE U BHYTpeHHKE apaMeTpsol. [lapamerpsl
TEPMOJIUHAMHUYECKOW CUCTEMBbI KaK CpPEJHHE 3HAUYEHUs BEJIWYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauvano TtepmoguHamuku. (CaMonpou3BOJibHAsA  pellakcaius
TEPMOANHAMUYECKOI CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mogens uaeaIbHOrO Tra3a B TEPMOJMHAMUKE — CHCTEMA YPABHECHUIA:
ypaBHeHne MenneneeBa—KianeipoHa M BbIpaXKEHUE JJIsI BHYTPEHHEN JHEPTHUU.
VYciioBUSE TPUMEHUMOCTH 3TOW MOJIENIN: HU3Kas KOHIEHTPAIMs YacCTHUILl, BICOKHE
TeMIreparypsl. BeipakeHue Uil BHyTPEHHEW YHEPIUM OJHOATOMHOIO HUJEAIbHOrO
rasa.

KBazucratnueckue u HECTaTUUYECKHUE TIPOLIECCHI.

DOneMeHTapHas paboTa B TepMoArHamMuKe. Berancinenue paboTsl o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  cnoco0  M3MEHEHUS ~ BHYTPEHHEH  JHEpPruu
TEPMOAMHAMUYECKON  cucTeMbl 0e3  coBepuieHuss paborel.  KouBekuus,
TEIJIONPOBOIHOCTb, U3TyYEHUE.

KomnuectBo Ttemnorel. Temno€éMKocTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHEeHHE Maiiepa. YaenbHas TEIIoTa CropaHusd
ToruBa. Pacu€r KonuyecTBa TEMIOTH mnpu Temionepenade. [loustue o0
aanabaTHOM Tpoliecce.

[lepBpiii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst dHeprus. KommyecTBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHHUS  BHYTPEHHEH  SHEpruu
TEPMOJUHAMUYECKONU CUCTEMBI.

Btopoii 3ak0H TEpMOJWHAMUKH JI1 PABHOBECHBIX MPOLECCOB: YEpE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKONM CHUCTEMBI ITPOXOIUT
eAMHCTBEHHAas aquadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOAMHAMUKHA JJII  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXHO TIepe/laTh TEIJIOTY OT 0oJiee XOJIOAHOro Tella K 0ojiee HarpeTomy 0e3
komrmeHncanuu (Knaysuyc). HeobparumocTs MpUpOIHBIX TPOIIECCOB.

[Tpunnune! nevictBus TemioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCMEKThl MUCIOJIB30BAHMS TEIUIOBBIX ABUraTeneil. TerioBoe
3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuuecKkne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: XOJOAUIbHHUK,
KOHJUIIMOHEp, IU3ENIbHBIA M KapOHOpaTOpHBI ABUTaTeNd, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHU3KUX TEMIEpaTyp, YTWIM3ALMS «TEIIOBBIX» OTXOAOB C
UCTIOJI30BaHUEM TEIUIOBOT'O HACOCA, YTHINU3AINS OMOOPTaHUYECKOT0 TOTUTUBA IS
BBIPAOOTKHU «TEIUIOBOM» U AJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenune Temneparypsl pu aanadaTiueckoM pacIiupeHUH.

BosnymHoe orauso.

CpaBHeHME yAENBHBIX TEINIOEMKOCTEN BEIIECTB.



CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTHUU.

UccnenoBanne aqnabaTHOTO MpoIecca.

KomrnprorepHblie MOAENH TEIIOBBIX JBUTaTEICH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomot, nPAKmMuKym.

N3mepenue yaenpHOU TEI0EMKOCTH.

HccnenoBanue nponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne aguadbaTHOro mporecca.

N3ydeHrne B3aMMOCBSI3M DHEPrUU MENXMOJEKYJISPHOTO B3aUMOACHCTBUA H
TeMIEpaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanun eeujecmea. Dazosvie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcalus. McnapeHue W KumeHue. Y eiabHas
TeIJI0Ta MapooOpa3oOBaHMUs.

HacepllieHHble W HEHachllleHHbIE Mapbl. KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH W JABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIEpaTypbl KUTIEHUS OT AaBJICHUS
B JKHJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctauioB. I[lmaBneHne W KpucTtajmu3auus. YJIelbHas TEIUIOTa IUJIABJICHUSA.
CyO6numarnusi.

Hedbopmanun TBEpOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarimii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX TN, 00ObEMHOE M JUHEHHOE
paciigpenrue. AHrapMOHHU3M TETIOBBIX KOJIeOaHUM YacTHIl BEIIeCTBA KaK MPUYUHA
TEIUIOBOI'0 PACHIMPEHHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (Ga30BbIX MEPEX0IaX.

VYpaBHeHue TEIIoBOro 0ananca.

[ToBepxHnocTHOe HaTspkeHHE. Koa(ppuUMEHT MOBEPXHOCTHOrO HATSKCHHUS.
Kanumnsipasie siBinenus. J{aBineHue noj MCKpUBIEHHON MOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHuuecKkne yCTpOMCTBA M TEXHOJNOTMYECKHWE TMPOLECCHI:  KUJKHE
KPUCTAJIJIbI, COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TermoBoe pacmpeHue.

CBoJCTBa HACBIIIEHHBIX TAPOB.

Kunenune. Kunenve npu noHnW>KEHHOM J1aBJICHUU.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMH.

CmaunBaHue.



Kanumisipaslie saBneHusl.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

CriocoObl u3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIUIMYECKOTO BEIECTBA.

Bunbr negopmarninii.

Hab6mronerune mansix nedopmarmii.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomol, npaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenpHON TEIUIOTHI IUIABICHUS JIbAA.

N3ydeHne CBOMCTB HACBIILICHHBIX IAaPOB.

N3mepenne aOCOMIOTHON BIIaXXHOCTH BO3JyXa M OILIGHKAa MAacChl MapoB B
NIOMEUIEHUH.

N3mepenne kodppuimenTa noBEpXHOCTHOTO HATSKEHHU .

N3mepenune monyins FOHra.

HccnenoBanne 3aBUCUMOCTH  AeopMaliii  pe3MHOBOro obpasuma  oT
IIPWIOKEHHOU K HEMY CHJIBL.

Paznen 4. DaekrpoauHaMuKa.

Tema 1. Dnexmpuueckoe noie.

OneKkTpu3anmsi Tel U €€ IPOSBICHHs. OJNEKTpUYECKUM 3apsan. JlBa Buna
JNEKTPUYECKUX 3apsAaoB. [IpOBOOHWKM, NMAJIEKTPUKA W MOJYIPOBOIHHKHU.
DJIeMEHTapHbI AJIEKTPUUECKUU 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsza.

B3aumoperictBue 3apsanoB. Toueunsie 3apsansl. 3akoH KynoHa.

DrekTpruecKkoe nose. Ero aeicTBre Ha dJIEKTPUYECKHE 3apSbl.

Hanpsokéanocts  anektpuueckoro  moins.  [IpoOuwiii  3apsa.  Jlunuwm
HANPsHKEHHOCTHU AJEKTPUUECKOro noist. OqHOPOIHOE 3IIEKTPUYECKOE TOJIE.

[ToTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO NOJIsl. Pa3HOCTH NMOTEHIMAIOB H
HarnpspkeHue. [loTeHnumanbHas SHEpPrus 3apsia B JIIEKTPOCTATUYECKOM  IIOJIE.
[ToreHunan snexkTpocTaTnyeckoro noiist. CBsi3b HANPSHKEHHOCTH MOJS U Pa3HOCTH
NOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOro mojisi (Kak OJHOPOJHOIO, TaK M
HEOIHOPOHOTO).

[IpuHIMT CynepnO3ULN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apspbkeHHOUM cdepnl. [lome
pPaBHOMEPHO 3apsHKEHHOro 1Mo o00bEMy mapa. [lome paBHOMEpHO 3apsKEHHOMN
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HANpPSXKEHHOCTH 3THUX TOJEH H
SKBUITOTEHLIMAJIBHBIX TOBEPXHOCTEN.

IIpoBOAHUKY B AIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECUS 3aPs/I0B.

JIMDneKTpUKu B DIIEKTPOCTATUYECKOM  TIOJIE. Jlndnextpuyueckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTD IJIOCKOIO
KOHJIEHCATOpa.

[TapamenbHOE coequHeHnEe KOHAEHCATOPOB. [locnenoBarenbHoe coequHEHNE
KOHJIEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBr>KeHHe 3apsyKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUYECKOM IT0JIE.

TexHuuecKkne yCTPOMCTBA M TEXHOJOIMYECKUE IPOLECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTaTHUUECKas 3alluTa, 3a3eMIICHHE 3JIEKTPOIpPUOOpOB,
KOHJIeHCAaTOphI, renepaTop Bau ne ['paada.

Jemoncmpayuu.

YCTpOUCTBO M MMPUHIUIL IEUCTBUS DIEKTPOMETPA.

DIIEKTPUUYECKOE TOJI€ 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnens anekTpocratudeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKM B AIIEKTPUUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIUTA.

YCTpONCTBO U IEMCTBUE KOHIEHCATOPA IIOCTOSIHHON Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTopa OT IUIOIIAIH
IJTACTHH, PACCTOSIHUS MEXKIY HUMH U TUAJIEKTPUUIECKON MPOHUIIAEMOCTH.

DHEPrus AIEKTPUUECKOTrO MO 3aPSKEHHOTO KOHAEHCATOpA.

3apsiika v pa3psika KOHJIEHCATopa 4Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nadopamopnsie padomul, npaKmuKym.

OueHka cui B3aUMOICCTBUS 3apPSKEHHBIX TE.

Habmronenue npeBpalieHus SHEPTrun 3apsyKEHHOI0 KOHAEHCATOpa B SHEPT U0
U3JIy4EHUSI CBETOIMO/IA.

N3yueHne npoTrekaHus TOKa B LIENHU, COAEPKALLECH KOHIECHCATOP.

Pacnipenenenne pa3HOCTH MOTECHIMAJIOB (HampsiKEHUs ) pu
NIOCJIEIOBATEIBHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. McTouHuKH
toka. Hampsokenne U u DJIC £ .

3akoH Oma 11 ydacTKa LeMH.

DIIEKTPUUECKOE CONPOTHBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUSA
OJIHOPOJIHOTO TPOBOJHMKA OT €ro JIMHBI U IUIOMIAJAN IOMNEPEYHOTrO CEUYEHUSI.
VY nenbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenpHOE, MAPAILIEIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBnéHHBIX AekTpruueckux menei. [Ipasuna Kupxroda.



Pabora snextpuueckoro Toka. 3akon [[xoymns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOLIHOCTb, BbIAEISEMas Ha
pesucrope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHKA TOKAa. 3akoH Oma mis
MOJIHOW  (3aMKHYTOM) SJEKTpUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKa.
Kopotkoe 3ambikanue.

Konnencarop B nienu NOCTOSIHHOTO TOKA.

TexHu4eckrue yCTpPOMCTBA M TEXHOJIOTHMYECKME TIPOLIECCHI: aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIIEKTPUUECKOU IHEPTUU.

Jemoncmpayuu.

N3mepeHne cuiibl TOKa U HaIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS Ul PE3UCTOPA,
JIaMITbl HAKAJIMBAHUS W CBETOANO/IA.

3aBUCUMOCTh COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT [JIUHBI,
IUIOIAIY ITONIEPEYHOIO CEYEHNs U MaTepHraia.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHBIIEHUS NPU MOCTOSHHOM
HaIPSKEHHH.

[Ipssmoe uamepenue 3/1C. KopoTkoe 3aMbikaHHE rajlbBAHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COITPOTUBIICHHUSI.

CnocoObl coeuHeHns UCTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMH MCTOYHMKA TOKa
OT CWJIBbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

HccnenoBanne cMENaHHOTO COEAUHEHNS PE3UCTOPOB.

N3mepeHune yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CWIBI TOKa OT HAOpPSDKEHUS JUIS  JIAMIIBI
HAKaJIMBAHMSL.

VYBenuueHue npejena usMepeHus: amnepmerpa (BoIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUSI NCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu JJ]C raabBaHUYECKOrO0 3JEMEHTA OT BPEMEHHU
1P KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pazHOCTH MOTEHIMAIOB MEXKAY MOJIOCAMH MCTOYHMKA TOKa
OT CHWJIBI TOKa B IIEMH.

HccnenoBanne 3aBUCMMOCTH TIOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paziuuHbix cpedax.

OnekTpudeckas NPOBOAUMOCTb  PA3JIMYHBIX  BELIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTb TBEPIABIX METAUIOB. 3aBUCUMOCTH COIPOTHBIIEHHUS METAJJIOB OT
TeMIieparypsl. CBEpXIIPOBOAUMOCTb.



DIIEKTPUYECKUN TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKWY. CobcTBeHHas u MpUMeCHast MIPOBOJAUMOCTh
noaynpoBogHUKOB. CBoiicTBa p—N-nepexoaa. [loaynpoBoaHUKOBBIE IPUOOPBHI.

DIJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DIEKTPOJUTHYECKAS AUCCOLMALINS.
DIekTponu3. 3akoHbl Papajes sl JNEKTPOIu3a.

DJIEKTpUYECKUM TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHbBIN
paspsa. PaznuuHble TUIBI CAMOCTOATENBHOIO paspsana. Momnnaus. [Liazma.

TexHu4yeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: Ta30pa3psiaHble
JamIbl, SJIEKTPOHHO-TyueBas TpyOKa, MOJYNPOBOAHUKOBBIE MPUOOPHI: U0/,
TpaH3UCTOp, (POTOAMON, CBETOAMOJN, TajbBaHWKA, padUHUPOBAHUE ME[H,
BBIIIJIaBKA aTIOMHUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBHCUMOCTb CONPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsbI 25ekTponusa Papajes.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

CpaBHeHUE MPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJAHUKOB.

OnHOCTOPOHHSSI MPOBOAMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Habmronenue anexrposnusa.

N3Mmepenue 3apsiaa 0OTHOBAJIECHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHMBIICHUS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPHI.

CHsaTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3HYeCKU NMPAKTHKYM.

CriocoOb1 m3Mepenns (PU3NYecKux BETUYHH C MCTOJIb30BAHUEM aHAJIOTOBBIX
U U(POBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA M3MEPEHUN (PU3UUECKUX BEIUYMH.
OueHka rpaHul NOrPeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3nUecKNX BENWYMH, MPOBEpPKAa NPEII0KEHHBIX THUIOTE3 (BBIOOp M3 padorT,
OMMCAaHHBIX B  TEMAaTUYECKUX  paznenax  «YUYEHHYECKMH  DIKCIEPHUMEHT,
JabopaTopHbIC padOThI, MPAKTUKYM)).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usukum yrayonéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCS ¢ YYETOM COJZIEPIKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnole noHAMUS, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4yHbId (akT, rumoresa, (pusMyeckas BEIUYMHA, 3aKOH,



TEOpHUs, HAONIOACHUE, OSKCIEPUMEHT, MOJCIMPOBAHNUE, MOJEIb, H3MEpEHHE,
MOTPEIIHOCTH U3MEPEHUMN, U3MEPUTEIbHBIE MPUOOPHI, IUPPOBast TaOOPaTOPHS.

Mamemamuka: peunieHWe CUCTEMbl YypaBHeHUHW. JIuHeWHas ¢QyHKIMS,
napaboua, runep0Oona, ux rpaguku u cBoiicTBa. TpuroHoMerpuueckue (PpyHKIIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO.
BekTopsl 1 UX IPOEKITMU Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonozua: MmexaHndeckoe JBMKECHHE B KUBOW mpupoze, 1uddys3us, ocMoc,
TEIIOOOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HCHHE OKPYKAIOIICH Cpebl,
yTHIN3AIUs OMOOPTaHMYECKOrO0 TOIUIMBA JIJI  BBIPAOOTKH  «TEIJIOBOW» U
ANIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KANWJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANIEKTPUUECKUE SBJICHUS B )KUBOU MIPHUPO/IE.

Xumusa: DUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSCHHUE AaTOMOB M MOJEKYI,
MOJIb BEIllECTBa, MOJSpHAas Macca, IMOJIydYeHHME HaHOMATepuajoB, TEIIOBbIE
CBOMCTBA TBEPABIX TEIl, KUAKOCTEH M ra3oB, KUIKUE KPUCTAIUIBI, DICKTPUUECKHE
CBOMCTBA METAJIJIOB, DJICKTPOIUTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpus: BnaxuHocTh Bo3ayxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHUE JIBWKEHUU C UCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKITUU
(KpOHIITEHH, peméryaTbiec KOHCTPYKITUHM), UCIOJb30BAaHUE 3aKOHOB COXPaHCHHMS
MEXaHUKHA B TEXHUKE (THMPOCKOI, BOJOMET U APYTHE), JBUTaTeIh BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHU
TIOJTYYCHHsSI COBPEMEHHBIX MaTepHaioB, B TOM UHCJIE HAHOMATEepPUAIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHUeCKas 3alluTa, 3a3€MJICHHE dJIEKTPONpPHOOpOB,
ra3opaspsiiHbIe JIaMIIbl, TOTYIIPOBOHUKOBBIE IPUOOPHI, TaJIbBAHHUKA.

11 KJIACC

Paznen 4. DaekrpoauHaMuKa.

Tema 4. Macnumnoe noe.

B3aumopelicTBre TOCTOSHHBIX MAarHUTOB M TMPOBOJHUKOB C  TOKOM.
MarautHoe 1none. Bekrop MarHuTHOM uWHAyKuuu. [IpuHuomn cyneprno3uuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW UHIYKIIHU.

MaruutHoe 1oJie MPOBOJAHUKA C TOKOM (IIPSIMOTO MPOBOAHUKA, KATYIIKUA U
KpyroBoro BuTka). OneIT Jpcresa.

Cuna Amnepa, €€ HanpaBICHUE U MOYJIb.

Cuiia JlopeHnua, €€ HanpaBieHUE U MOAYJIb. JIBUKEHUE 3apSKEHHON YaCTHLIbI
B OJHOPOJHOM MarHuTHOM Itosie. Pabora cunbl Jloperma.

MaruautHoe nosne B Beuiecte. DeppoMarHeTuky, napa- U JTHAMarHeTHKH.



TexHuyeckue yCTpOﬁCTBa N TCEXHOJIOIMYCCKHME IIPOLCCChl: IMPHMCHCHUC

MTOCTOSTHHBIX MarHuTOB, 3JICKTPOMAarHuTOB, TEeCTeP-MYIbTUMETP,
AJICKTpoABUTATENh SIKOOH, YCKOPHUTEIN 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptnHa  nuHMI  WHAYKIMKA ~ MAarHUTHOTO  MOJs  MOJOCOBOTO M
MIOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaprrHa nuHui MaraHuTHOW MHAYKIUH TOJISL JJIMHHOTO IIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHMKA, KATYIIKH C TOKOM.

B3aumoperictere 1ByX NpOBOAHUKOB C TOKOM.

Cuia Amrnepa.

JerictBrue cuibl JIOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBuxkeHus mydyka 3JICKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMD JNEUCTBUSA ANEKTPOU3MEPUTEIIBHOTO npubdopa
MarHUTORJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISL MOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue aeicTBUS OCTOSIHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

Nsmepenne cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMKA Ha OCHOBE U3MEPEHHUSI CUIIbI AMIIEpA.

Tema 5. dnexmpomazHumnas uHOYKYUA.

SBreHne DJIEKTPOMArHUTHOM WMHAYKIMH. [lOTOK BeKkTOpa MarHMTHOM
uHaykuud. JJIC uHAYKUMM. 3aKOH HJIEKTPOMAarHMTHOW WHAyKuuu PDapajnes.
Buxpeoe anekrpuueckoe mnose. Toku Pyko.

OJC uHAYKUMHU B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOAHOM MarHUTHOM
oJIe.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika HMHAYKTUBHOCTHM B LENH IOCTOSHHOTO TOKA.
SABnenune camonHaykuuu. IJ{C caMOMHIYKIWH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHU4YecKkre yCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLIECCHhl: WHIYKIIMOHHAS
I€4Yb, COJIEHOU/, 3aIllIUTa OT JICKTPU3ALMU TEII IIPU ABUKECHUNA B MATHUTHOM I0JIE
3emuI.

Jemoncmpayuu.

Habmronenue siBeHus 3J1eKTPOMArHUTHOW HHTYKITHH.

UccnenoBanne 3aBucumoctd DJC HHAYKUMH OT CKOPOCTU HU3MEHEHUS
MAarHMuTHOTO MOTOKA.



[IpaBuno Jlenna.

[Tanenne MarauTa B alFOMUHUEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKITUH.

NccnenoBanne 3aBucumocty 3/1C caMOMHAYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanue siBICHUS SJICKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHre UHIYKIIMU BUXPEBOI'0 MAarHUTHOTO TTOJISL.

UccnenoBanue siBIeHUs] CaMOUHTYKIIHH.

COopka MoJieH 3JIEKTPOMarHUTHOT'O TeHepaTopa.

Pa3gea 5. KoJsie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koyedanus.

KonebarenpHast cucrema. CBOOOIHEIE KOJIEOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U JUHAMUYECKOE OMUCAHUE.
DHepPreTuYecKoe OMUCaHHUE (3aKOH COXPAHEHUs MEXaHWYECKOW 3Hepruu). BoiBon
JTUHAMHUYECKOTO OMUCAHUS TaPMOHUYECKUX KOJICOAHUI U3 MX SHEPreTUYeCKOro u
KMHEMATUYECKOrO OMUCAHUS.

Awmrutyna U ¢aza konebanuif. CBs3b aMIUIUTYABI KOJIEOAHUUW HCXOIHOM
BEJIMYMHBI C aMIUTUTyAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuog u uactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KoOJI€OAHMI
MaTeMaTU4YecKoro wmasitHuka. Ilepuon CcBOOOIHBIX KojeOaHUN MPYKUHHOTO
MasTHHKA.

[TonsTue o 3aryxatouux KoneOaHusx. BeiHyxkaeHHbIe KoeOanus. Pe3oHaHc.
PezonancHas kpuBasg. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KpHUBOM.
ABTOKOJICOaHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaueNu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeNbHOTO IBHKECHHUS.

HalGmronenne He3aBUCUMOCTH TIEPHOJIa MAIBIX KOJIEOAHU Tpy3a Ha HUTH OT
AMILTUTY/IbI.

WccnenoBanue 3aTyxaromux KojieOaHui U 3aBUCUMOCTH MEpHO0/ia CBOOOIHBIX
KoJieOaHU OT COMPOTHUBIICHHUS.

UccnenoBanne konebaHuid rpy3a Ha MACCUBHOM TIPYKUHE C LEJbIO
dbopMupoBaHus NMpeCTaBICHUN 00 HIeabHOM MOJIETU MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHMs DHEPTUH MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

WccnenoBanre BBIHYKICHHBIX KOJIEOaHUN.

Habnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, nPAKmMUKyMm.



N3Mmepenue mnepuosia CBOOOJIHBIX KOJIEOAHUM HUTSAHOTO W MPYNKHUHHOTO
MasTHUKOB.

N3yuyenue 3ak0HOB JBIKEHUS TeJa B X0/e KoeOaHuil Ha yIpyroM MojBece.

N3yuenne nBUKEHUS HUTSTHOTO MasiTHUKA.

[IpeobpazoBanue SHEPTHUU B IPY>KUHHOM MasiTHUKE.

UccnenoBanre yObIBaHUS aMIUTUTY/IbI 3aTyXaOIIUX KOJIEOAHUH.

UccnenoBanre BIHYKICHHBIX KOJICOAHU.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenpubiit  kKoHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUsA B
ujearbHOM KoJjeOaTenbHoM KoHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsa KOHAEHCaTopa ¢ aMIUTUTY0M CHIIBI TOKA B KOJIEOATEThbHOM KOHTYPE.

3aK0OH COXpaHEHUS PHEPTUU B UJI€aIbHOM KoJjie0aTeTbHOM KOHTYpE.

3aTtyxarommue 3JEKTPOMAarHUTHbIE KOJIeOaHMUsI. BriHyX€HHbBIE
AJIIEKTPOMArHUTHBIE KOJIEOaHUsI.

[lepemennblii TOK. MOIIHOCTH NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEHUCTBYIOIIEE 3HAUYCHHE CWJIbl TOKA W HANpsOKEHUS MpU pa3iuyHON ¢dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CunycouJianbHblii TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlKa
WHJYKTUBHOCTH B LIETIHM CUHYCOWJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsKeHU.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W MOTpeOIeHHE
3JIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PUCKH TMPU MPOU3BOACTBE IeKTpodHepruu. KymnbTypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUH B TTIOBCETHEBHOM KU3HH.

TexHu4yeCcKHe yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: 3JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, JUHUU AJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH YaCTOThI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuummiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyxarolUX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHUTHOT O TeHEpaTopa.

BriHyXIeHHBIE CHHYCOUATBHBIE KOJICOaHUsI.

Pesucrop, kaTyillka MHIYKTUBHOCTH U KOHJIEHCATOP B IEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO U IPUHLIUI IEUCTBUS TpaHCPopMaTopa.



Mognens TMHUM 3JIEKTpONepeIayun.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaxmuKym.

N3ydenue Tpanchopmaropa.

HccnenoBanre nNepeMEHHOr0 TOKa 4Yepe3 IOCIEOBATENIbHO COEAUHEHHBIE
KOH/IEHCATOP, KAaTYILKY U PE3UCTOP.

Habmonenue 351eKTpoOMarHUTHOIO Pe30HAHCA.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B LIETIM IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE GO0JIHDI.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHenus. llomepeunbie u
IpOJOJIbHBIE BOJHBL. llepros, CKOpOCTh pacnpoCcTpaHEHHs M [JIMHA BOJIHBL.
CBoiicTBa MEXaHMUYECKHX BOJH: OTpa)K€HHE, MpEIOMIICHHE, MHTEepPEpeHUUs U
nudpakuuys.

3Byk. CkopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNIEKTPOMATHUTHBIE BOJHBI. Y CIOBUSL U3IY4YEHUS! SJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJEKTPOMArHUTHBIX  BOJIH:  OTPpaK€HUE,  MPEIOMJICHUE,
noJspu3ais, uHTepdepeHns u qudpakius.

[IIkana 351eKTpOMarHuTHBIX BOJH. [IprMeHeHHEe 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIUMIIBI paguOCBsI3U U TeNeBUACHUS. Pagunonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH CpeIbl.

TexHuueckne yCTpONCTBA M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBI, pajap, paauornpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTUKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U MPOJI0TBHBIX BOJIH.

Konebmromieecs Teno Kak HCTOYHMK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOaHUH.

Habntonenue orpaxeHus: M NPEIOMIIEHUS MEXaHUYECKHUX BOJIH.

Habntonenune nnarepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

AKYyCTUYECKUI PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MpuMeHeHue.

HaOntonenue cBsi3u IPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIMTYJOW M
4acTOTOM KOJIEOaHU.

WccnenoBanre  CBOWCTB  DJIGKTPOMAarHUTHBIX — BOJIH: OTpa)keHUeE,
pesoMIICHHE, OoJsipu3anus, udpaKius, nHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOTO U YIAbTPahUOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, navopamopnuie padomut, nPAKMUKyMm.



N3yueHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHMs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonuHEHOE pacupOCTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbI UICTOUHUK CBETA.

OTtpaxkeHne cBeTa. 3aKOHbI OTpakeHUs1 cBera. [locTpoeHue mzodpaxeHuil B
iockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomienue cBera. 3akOoHbI MPETOMIIEHUS CBeTa. AOCOIMIOTHBIN MMOKa3aTelNb
npenomiieHus. OTHOCHUTENBHBIA NTOKa3aTeNb NnpeaomMiaeHus. [IocTOSIHCTBO 4acTOThI
CBETa U COOTHOUICHHUE [UJIMH BOJIH IPU INEPEXOAE MOHOXPOMATHYECKOIO CBETA
yepes3 rpaHully paszena AByX ONTUYECKUX CPENl.

Xon nydeit B mpusMme. ucnepcust cera. CloXHBIA cOCTaB O€noro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroi MoaHOrOo BHYTPEHHETO
OTPaKECHMUS.

CobOuparomiue u pacceuBaromiue JuH3bl. ToHkas muH3a. DokycHOe
paccTOosIHUE M ONTHYECKas Cuia TOHKOM JIMH3BL. 3aBUCUMOCTh (POKYCHOIO
paccTosiHuSl TOHKOM cepuueckoil JHH3bI OT €€ IF€OMETPUM U OTHOCHUTEIHHOIO
NIOKAa3aTeNs IPETOMIICHHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIUUYEHHUE, 1aBAEMOE JIMH30M.

Xopn Jny4a, MPOMIEAINIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIJOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300pakeHU TOYKM W OTpe3Ka MPsIMOM B
coOMparoluX U pacCEMBAOIIMNX JUH3aX U UX CUCTEMAX.

Onrtuueckue mpubopel. Paszpemniaromas cnocoOHOCTh. [71a3 Kak onrudeckas
cucTema.

[Ipenensl MpUMEHUMOCTH T€OMETPUIECKON ONITUKH.

BonnoBas ontmka. HWurepdepenmms cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMOJIEHWS MAaKCUMMYyMOB M MHUHHUMYMOB B HUHTEp(EpEHIIMOHHOU
KapTHHE OT JBYX KOIEpEHTHBIX HWCTOYHHMKOB. IlpuMepbl KilacCHYECKUX
UHTEPPEPEHLIMOHHBIX CXEM.

HNudpaknus cBera. JudpakiuuonHas pemérka. YcloBUe HaOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB IIpM TAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TUuhpPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKME IIPOLIECCHI: OYKH, JyIa,
nepuckon, (oroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmnapar, MPOCBETIIECHUE
OIITHKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKECHHUSI CBETA.



WccnenoBanue npenomiieHus CBETA.

HaGntonenune nogHoro BHyTpEHHET0 oTpakeHus. Mozennb CBETOBO/IA.

UccnenoBanne xoma CBETOBBIX IIYYKOB YeEpe3 IMIOCKOMAPAILIEIbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue CBONCTB M300paKEHUI B JTUH3AX.

Mopenu MUKpocKomna, TeJIeCKona.

Hab6mronenmne natepdepenium cpera.

Habmronenue 11BeTOB TOHKUX TUIEHOK.

Habmonenue nudpakiuu ceera.

N3yyenune nudpakiimoOHHON PEMIETKY.

HaGmronenmne nudpakiimoHHOTO CIIEKTpa.

Habmonenue nucnepcuu cBera.

Halnronenue nonsipusanuu cBera.

[IpumeHeHre noIApOUIOB ISl U3YYCHHUSI MEXaHUYECKHUX HATPSIKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3Mepenue nokazaresns npeaoMiIeHUs CTeKIIa.

WccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BemiecTBa (Ha
IpuUMepe KUAKUX JTUH3).

N3mepenre pokycHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Tonyuenne n300pakeHMsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tonyyenue n300paxeHusi B CHCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habntonenue nudpakuuu, nHTEpPEPEHNH U MOJISIPU3ALUU CBETA.

N3yuenne nonspuzanuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJIEKTPHUKA.

N3yyenue naTepPEepeHIny JJa3epHOTro U3ITYYCHUs Ha JIBYX ILETSAX.

Habmonenne nucnepcun.

Hab6mronenue n uccnenoBanue AuQGPaKkimoOHHOTO CIIEKTpa.

N3mepenune IMHBI CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3IY4EHHUS] CBETOAMOMA MPU MOMOIIN AUGPAKIIHOHHOM
PELIETKMU.

Pa3nes 6. OcHOBBI cIeNIUAJIBLHON TEOPUU OTHOCHTEJIbHOCTH.

['panunbl  OpPUMEHUMOCTH  KJaccuuecko — mexaHuku.  [locTynatsel
CHeUaIbHOU TEOPUH OTHOCUTEILHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanus  Jlopenma.
VYcenoBue npryMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHU U COKPAILEHUE JUTHHBI.

DHEprusi ¥ UMITYJIbC PENIITUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl ¢ SHEPrUeH U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPrus
TIOKOSI.



TexHu4yeckre YCTPONCTBA M TEXHOJIOTMUYECKHE IPOIECChl: CIYTHUKOBBIC
NPUEMHHUKHU, YCKOPUTENH 3aPSyKEHHBIX YACTHIL.

Y4yeHn4ecKuit IKCIIEPUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHue UMIYJIbCa W HSHEPIUU  PEIATHUBUCTCKUX dacTll (MO
dotorpadusmM TPeKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IydeHHE (U3IydyeHHe aOCOIIOTHO YE€PHOTO Tena).
3akoH cMmemenns: Buna. I'nnores3a [lnanka o kBaHTax.

@DOTOHBI. DHEPTUsl U UMITYJIbC (POTOHA.

doroaddext. Ombitel A. I'. CroneroBa. 3akonbsl hoTodddexra. YpaBHEHHE
OinmreitHa 11 potodddekra. «KpacHas rpanuna» Gororddexra.

JaBnenne cBera (B YacTHOCTHM, [aBJieHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0 M a0COJMIOTHO OTpaXkarolryto moBepxHocTh). Ombitel I1. H.
JleGenena.

BomHoBele cBolicTBa yactuu. Bonnel ne bpoia. lnvHa BomHbl ne bpoiis u
pasMepnl 00JacTH JIOKaNM3allMu JBWXKYyleWcs vactuibl. KopmyckymnspHo-
BOJIHOBOH Ayanu3M. [{udpakims >7eKTpOHOB HAa KpHUCTaJIax.

Crneunduka n3mepernii B Mukpomupe. COOTHOLIEHUS! HEONpeaeaEHHOCTEN
I'eitzenbepra.

TexHu4yeckre YCTPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIIEKTPOMETD,
dotornemeHT, (HOTOMATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOAMO/.

Jlemoncmpayuu.

®otor(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeENTHEro (poTodddekra.

UccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOAHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

Uccnenosanue Gporopesucropa.

N3mepenune noctostHHoM [nanka Ha ocHOBE HcciienoBanus Gorodddekra.

UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOJIMO]] OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbIThl MO KCCIENOBAHUIO CTpOEHUsl aroMma. IlnmaHerapHas Molenb aroma
Pezepdopna.

[Toctynater bopa. U3ny4yenue u nornonieare (GOTOHOB MPHU MEPEXO/Ie aToMa
C OJTHOTO YPOBHS DHEPIUU Ha JPYroOMu.



Bunsl ciektpoB. CekTp ypOBHEN 3HEPTUM aTOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U31y4YeHHE cBeTa. Jlazep.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenue nMHeRYaThIX CIIEKTPOB.

Y CTpONCTBO M AEHCTBUE CUETUNKA HOHU3UPYIOIIUX YACTHUL.

Omnpenenenue IIMHBI BOJHBI JIA3€PHOTO U3ITYYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HaOmronenue TMHER4aTOro CrekTpa.

HccnenoBaHue crniekTpa pa3peKEeHHOI0 aTOMAPHOTO BOAOPOJA U U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mopens siapa [eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe
qucno sapa. U3orormsl.

PanuoaktuBHOCTh. Aunbda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3nydeHue.

3aKOH paJMOAKTHBHOIO pacnajga. PaamoakTuBHBIE HM30TOIBI B IMPUPOJIE.
CBolicTBa MOHM3HUPYIOUIErO M3JIy4eHHs. BlMsHHE paMOaKTUBHOCTH HA KUBBIC
opranusmbl. EctecTBeHHbIN (POH n3nydenus. JJozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cumbl. [led ekt maccol sapa.

SAnepubie peakuuu. Jlenenue u cuntes saep. AnepHsie peaktopsl. [Ipodnembl
YOPaBISIEMOIO TEPMOSIAEPHOTO CHUHTE3a. JKOJIOTUYECKHUE AaCHEKThl pPa3BUTHA
AJIEPHON YHEPTETHUKHU.

Mertoabl perucTpanuy 1 UCCIEA0BAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI W JIEOTOHBI.
[Ipencrasnenune o CrangaptHoi Moaenu. KBapk-ritooHHas MOIENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHod Mojenu. TéMHas matepust U TEMHas
SHEprus.

EnuncTBO u3nueckoil KapTUHBI MUpA.

TexHu4yecKkre yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: T03UMETP, KaMepa
Bunbcona, spepHbIi  peakTop, TEPMOSACPHBIM peakTop, aTromHas OomoOa,
MarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnuoie padomot, nPAKMUKYM.

UccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTOrpadusim).

UccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3yuenue normiomeHns 6eTa-4acTuIl aTFOMUHHEM.

Pa3nen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMEeHMMOCTh 3aKOHOB (U3UKUA i1 OOBACHEHHS TPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Mertonbpl aCTpOHOMHUYECKHX HCchaenoBaHUA. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaJMOTENECKONbI, BHEATMOC(hEpHask aCTPOHOMHUS.

Bun 3BénmHoro nHeba. Co3Be3ausi, spKkue 3BE3MBI, IUIAHETHI, MX BHJIMMOE
JBU>KEHUE.

Conneunas cucrema.

Comnniie. ConmHeunasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3 .

3BE311bl, UX OCHOBHBIE XapaKTepUCTUKU. /[narpamMmma «CreKTpaibHbIN KJIacc —
CBETHUMOCTb». 3BE3/Ibl TJIaBHOM MOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JJI 3BE3]l TJIABHOM MOCIEA0OBATEIIBHOCTU. BHYTpeHHEE CTpoeHHe
3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U dBomonuu ConHIa u
3BE31. DTanbl )KU3HHU 3BE3I.

Mneunbii Ilyte — Hama [amaktuka. Ilomoxenne n asuxkenue ConHia B
lNanmaktrke. Tunel ranaktuk. Pagnoranaktuky u xkBa3zapbl. UEpHbIE IBIPBI B AApax
rajgakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopust bonbsmioro B3psiBa. PenukroBoe n3nydeHue.

Macmrabnas crpyktypa Beenennoil. Meraranakruka.

Hepeménnnie mpoOaemMbl aCTPOHOMHUHU.

Yuenuueckue nadnooenus.

Habntonenus 3B€3qH0oro HeOa HEBOOPYKEHHBIM IJ1a30M C HCHOJIb30BAHHEM
KOMITHIOTEPHBIX MPUIOKEHUH JJIs1 OTpPEIeTICHUs] TTOJIOKEHUSI HEOECHBIX 0OBbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Hsi CEBEpHOro MOJYyIIApHUS U SpPKUE
3BE3/bI.

Habntonenuss B Teneckon JlyHBI, IUIaHET, TYMaHHOCTEHW U 3BE3IHBIX
CKOIUICHUU.

Du3HYeCKU NMPAKTHKYM.

CrocoOb1 m3Mepenns (pU3NIECKUX BEITUYHH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTH U3MEPEHUN (HPU3UUECKUX BEIUYHH.
OueHka rpaHul NOrPEeMHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUN  3aBUCHUMOCTEU
(u3nUecKNX BENWYMH, MPOBEpPKAa NPEIJIOKEHHBIX THMIOTe3 (BBIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazluenax  «YUYEHHYECKMH  HKCHEPHUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYM).

O6o0maroiee NOBTOPEHUE.



OO6o0uIeHne U cucTemMaTu3alus CoaepKaHusl pa3ziesoB Kypca «MexaHukay,
«MonekynspHas Qu3MKa U TEpMOJUHAMUKAY, «DNEKTpoauHaMukay, «Konebanus
U BOJIHBDY, «OCHOBBI CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
(duznka», «I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢usuku W acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMATbHON M ATHUECKOH chepax AeaTeTbHOCTH YEIO0BEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OIUCATEIbHOM,
CUCTEMATU3UpYIOLIEH, OOBSICHUTENIbHOM M  MPOTHOCTHUYECKOW  (PyHKIMIA
buznueckoil Teopuu, poiib GU3HNUECKONU TEOPUHU B (POPMUPOBAHUM MPEACTABICHUIM
0 (u3nUecKor KapTHUHE MHUPA, MECTO (PU3NYECKOW KapTUHBI MUpa B OOIIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

N3yyenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJZIEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMAaTUKH, OMOJIOTUHU, XUMUH, TeOTrpaQuH U TEXHOIOTHH.

Mesicnpeomemmuvie nOHAmMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHOZ0
no3HaHuA: SBICHUE, HaydyHbId (akT, rumoresa, (usmveckas BeTUYMHA, 3aKOH,
TEOpHsi, HaONIO/IEHUE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOENIb, H3MEPEHUE,
MOTPEUTHOCTY U3MEPEHUHN, U3MEPUTEIbHBIE TPUOOPHI, ITM(dpoBast 1adbopaTopus.

Mamemamuka: penieHUE CHUCTEMbl YypaBHEHHMH. TpUTrOHOMETpHUYECKHE
GyHKIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCH KOOPAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 37M€MEHTApHBIX (QyHKUMWA. [Ipu3Haku 1OmOOMS TPEyroNbHHUKOB,
ornpeJieNIeHne IoNaau TUIOCKUX GUryp u oobemMa Tel.

Buonozusa: >nextpuyeckue SBICHUS B KUBOW MpUPOJE, KojeOaTelbHbIE
JIBIKEHUS B JKUBOW MPUPOJE, OKOJIOTMYECKUE PHUCKH IPU IPOU3BOJACTBE
ANEKTPOIHEPIUH,  JIEKTPOMArHUTHOE  3arps3HEHHE  OKPYXKAIOIIEH  cpesl,
yJIbTPa3ByKOBasi JIMarHOCTHKAa B MEIUIMHE, ONTHUYECKUE SIBICHUS B KUBOU
IPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPIBIX
T€N, MEXaHM3Mbl OOpa30BaHMs KPUCTAUIMUYECKOW PpEETKH, CHEKTPaTbHBIN
aHaJIu3.

I'eocpaghusa: marHuTHblE TONIOCA 3€MJIM, 3aJI€KA MArHUTHBIX DY,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
aJeKTpoaBUraTeNb SkoOu, reHepaTop MEPEeMEHHOro TOKa, WHIAYKIMOHHAS IeYb,
JIMHUM 3JIEKTpOIlepeaay, JIEKTPOABUraTelb, paaap, paluonpUEMHUK, TEIEBHU30pP,
antenHa, TtenepoH, CBY-meub, yabTpa3ByKoBas IUMAarHOCTHUKAa B TEXHUKE,



HpOGKHHOHHBIﬁ arrIapar, BOJIOKOHHAA OIITHKA, COJIHCUHAsd 6aTapeﬂ, CIIYTHUKOBBIC
I'[pI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOT'MYCCKUC ACIICKThI eé Pa3BUTHA.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Ppe3yJibTaTbl OCBOCHHUA ydeOHoro mnpenmera «Duznkar
JOJKHBI OTPakaTh TOTOBHOCTD U CITIOCOOHOCTh 00YYaIOIINXCsI pYyKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW MO3UIIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOUIUX
TPaJULIUOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIEeCTBa, pacIIUpPEHHE >KU3HEHHOTO
ONBITA W ONBITA JAEATEIBHOCTH B IPOLECCE pealn3aluyd OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATENIbHON JIEATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIMTAHUSA

e c(hOpMHUPOBAHHOCTH T'PAXKIAHCKON MO3UIMH 00YYarOMIerocsi Kak aKTUBHOI'O
Y OTBETCTBEHHOI' 0O YJIEHA POCCUMCKOr0 OOIIECTBA;

e IPUHATHUE TPAJULUMOHHBIX  OOIIEYETOBEYECKUX T'yMAHMCTHYECKUX U
JEMOKPAaTHYECKHUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'Pa)kKIAaHCKOIO
oOmiecTBa, y4acTBOBaTh B CAMOYIpPaBJIEHMHM B 0Opa30BaTelIbHOU
OpraHu3anuu;

e YMEHHUE B3aMMOJIEVCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMU B COOTBETCTBHUHU
¢ X QYHKIMSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e CpOPMUPOBAHHOCTD POCCUMCKOMN rpaXX1aHCKOMN WUJICHTUYHOCTH,
MIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHE K T'OCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCUMCKUX YYEHBIX B 00J1acTU (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e CpOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOI'0 MOBECHUS;

¢ CIIOCOOHOCTh OLIEHMBAaTh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCIIE B AEATEIBHOCTH YYEHOIO;

e OCO3HAHHUE JIUYHOI0 BKJIa/Ia B IOCTPOCHUE YCTOMUMBOIO OyIyIIEro.

3CTETHYECKOr0 BOCIIMTAHMSA:

¢3CTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYAas OCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYLIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3Iu4HbIM c(epam mpodeccuoHaIbHON NIESITEIHbHOCTH, B TOM
YHUCII€ CBS3aHHBIM C (QU3UKOW U TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAaHHBIN BBIOOp Oymyiiel nmpodeccun U pean30BbhIBaTh COOCTBEHHbBIC
YKU3HEHHBIE TUTaHbI;

e TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3HMKY HA TPOTSHKEHUN BCEH KUZHMU.

IKOJIOTHYECKOr0 BOCTINTAHUA:

e COOPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYphl, OCO3HAHHE TIJ100ATLHOIO
XapakTepa IKOJIOTHUECKUX Mpodiem;

e IJJAHUPOBAHUE M OCYIIECTBICHUE JCUCTBUM B OKPYXKaIOIIEH Cpelae Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOrO Pa3BUTHSI YEJIIOBEUECTBA;

e PACIIUPEHUE OIbITA JCSITEIHLHOCTH JKOJOTHYECKOM HAmpaBJIC€HHOCTH Ha
OCHOBE UMEIOIIMNXCA 3HAaHUM 10 (PU3UKeE.

HEHHOCTH HAYYHOT'0 MO3HAHUSA:

e COPMUPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKH;

e OCO3HAHME LEHHOCTH HAy4YHOM JESITENbHOCTH, TOTOBHOCTh B MpOLECCE
U3ydeHUs (DU3UKH OCYIIECTBISATh MPOCKTHYI0 U HCCIEI0BATEIHCKYIO
JEATeNIbHOCTh UHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
ba3oBble Jjornyeckue AeMcTBUS:
e CAMOCTOSTEIHPHO  (OPMYJHUPOBATh M  AKTYaIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
* OIIPENICIIATh LENU JEATEIbHOCTH, 3aJaBaTh MHapaMeTpbl U KPUTEPUU HX
JIOCTHKCHMS,
¢ BBISIBJISITh  3aKOHOMEPHOCTHM M TPOTHMBOPEUMS B  PacCMaTPUBAEMbBIX
(bU3HUECKUX SIBICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHHS MPOOJIEMBI C YYETOM aHaIu3a MUMEIOIIUXCS
MaTepHalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTUBBI B  JICSITEIBHOCTh, OLICHUBAaTh COOTBETCTBUE
PE3yIbTATOB LEISAM, OLICHUBATh PUCKH TTOCIIEACTBUN JICATEIBHOCTH;
e KOOPJAWHUPOBATH H  BBHINONHATH pPabOTy B  YCIOBHSIX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS,
e pa3BUBATh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HCHHBIX TTPOOJIEM.
ba3oBble ncciieoBare/IbCKHue 1eMCTBHA .
e BJIQJICTh HAYYHOW TEPMHUHOJOTMEH, KIIOUEBBIMU MOHITUAMU U METOAAMHU
(bu3nuecKol HayKu;



e BJIaJIETh HABBIKAMH Y4EOHO-UCCIEA0BATENHLCKON U MMPOEKTHOM J1eATeIbHOCTH
B 00JacTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
NOUCKY  METOAOB  peuieHus 3anad  (U3MYECKOTO  COJAEp KaHMs,
NPUMEHEHUIO PA3JIMYHBIX METOJIOB MTO3HAHUS;

eBJIAJIETh BHUJAMU JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIIpeTaluu, NPeoOpa30BaHUIO0 U MPUMEHEHHUIO B Pa3INYHbIX YUEOHBIX
CUTyallUsiX, B TOM 4YHCII€ MPH CO3/JaHUU Yy4e€OHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

¢ BBISIBJISITH TIPUYMHHO-CIIE/ICTBEHHbIE CBSI3M M AaKTyaJIU3UPOBATH 3ajauy,
BBIIBUIaTh TUIOTE3y €€ pEelIeHUs, HaxOAWTh AapryMEHThl I
JIOKa3aTeIbCTBA CBOMX YTBEP)KIECHUM, 3a/1aBaTh NApaMETPbl U KPUTEPUU
pelleHus;

e AaHAJIM3UPOBATh IIOJIYYCHHbIE B XOJI€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHSX;

eCTaBUTh M (OpMyIUpoOBaTh COOCTBEHHBIE 3adaud B 00pa3oBaTEIbHOMN
JESITENbHOCTH, B TOM YHCJIE IIPU U3YYEHUH (PU3UKUY;

e 1aBaTh OLICHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

eYMETh IMEPEHOCHTHh 3HAaHUA MO (U3MKE B MPAKTHYECKYIO O0JIacTh
KU3HENIEATEIbHOCTH;

e YMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

e BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIIBHBIE OIXOIbI U PELICHUS;

e CTAaBUTh MPOOJIEMBI U 33J1a4H, TOMYCKAIOUIME aIbTEPHATUBHbBIE PEILICHHUS.

Pabora ¢ nagopmanueii:

e BJIAJIETh HABbIKAMHU NOJy4yeHUs! MH(pOpMaluu GU3NUECKOr0o COACpXKaHUSI U3
VUCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IOHUCK,
aHalu3, CHCTEMATH3alMI0 M HMHTEPIpETalni0 WHPOPMAIMU Pa3IMYHBIX
BUJIOB ¥ ()OPM TIPE/ICTABICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh UH(POPMALH;

¢ HCNIOJB30BAaTh  CPEICTBA HMH(DOPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJOTMA B  PELUIEHUM KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U
OpPraHM3alMOHHBIX 33Ja4 C COOJIOJEeHUEM TpeOOBaHUI APrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, MpPaBOBbIX H
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€301aCHOCTH;

¢ CO3/1aBaTh TEKCThl (PU3MUECKOrO0 COJAEpKAHMS B pazIWUHbIX (opmaTax c
yuéTOM Ha3zHadeHus HUH(POpMalLMU U IEJIEBOM ayaWTOpUH, BbIOMpas
ONTUMAaNbHYIO (HOPMY IPEACTABICHUS U BU3YyaIH3aL1H.

KoMMmyHukaTuBHBIE YHHBepcaIbHbIe YueOHbIEe 1eHCTBHUS:



¢ OCYIIECTBIIATh OOIIEHHE Ha YypokaxXx ¢U3UKK W BO BHE-YpOUYHOM
JIEATENBHOCTH;

e PACIlO3HABATh MPEANOCHUIKM KOH(DIMUKTHBIX CHUTyalldd M  CMATYaTh
KOH(DJIUKTBHI;

e pPa3BEPHYTO W JIOTUYHO M3JlaraTb CBOK TOUYKY 3PEHHSI C HCIOJIb30BAHUEM
S3bIKOBBIX CPEJNICTB;

e IOHUMATh U UCIIOJIB30BaTh IMPEUMYIECTBA KOMAHAHOW U WHIWBUIYyaJIbHOU
paboThI;

e BLIOMpPATh TEMAaTUKY M METOJAbl COBMECTHBIX ACHCTBUM C Y4ETOM OOIIMX
VMHTEPECOB U BO3MOKHOCTEN Ka)XJ0T'0 YJICHA KOJUIEKTUBA,

eIPUHHAMATh LEIU COBMECTHOW JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JICMCTBUS MO €€ JOCTUKEHHUIO: COCTaBJISATh IUIaH
JEUCTBUH, pacrpeAeisiTh POJIK C YIETOM MHEHHM y9aCTHUKOB, OOCYXIaTh
pe3ynbTaThl COBMECTHOM pabOoThI;

e OLICHMBATh KAa4E€CTBO CBOETO BKJIAJa W KAXKAOrO YYaCTHUKA KOMAaHIbl B
o011 pe3yabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

eIpEJIATaTh HOBBIE IIPOEKTHI, OLICHMBATh WJAEU C [O3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

¢ OCYILIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE TOBEJICHUE B Pa3JIUYHBIX

CUTyallusX, TMPOSBIATH  TBOPUYECTBO W BOOOpakeHWe,  OBITH
UHUIMATUBHBIM.

PeryasiTuBHBIE YHHBepCAJbHbIE YUeOHbIE AeilicTBUS

Camoopranusanus:

¢ CAMOCTOSITEIPHO OCYIIECTBIIATH MMO3HABATEIBHYIO JCSITEIbHOCTh B 00JACTH
(HU3UKK U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (DOPMYITUPOBATH
COOCTBEHHBIC 3aJ]aUH;

¢ CAMOCTOSITEIBHO COCTABJISITh IUIAH PEHICHUS Pacu€THBIX M Ka4eCTBEHHBIX
3a]a4, TUTaH BBIMOJIHEHUS MPAKTHUECKON pabOThl C YUETOM HMEFOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U NPEATIOUTEHU;

e 1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

e paCIIUPATH PaMKH Yy4€OHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

e ICNIaTh OCO3HAHHBIN BHIOOP, AapryMeHTUPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 3a PEIICHNUE;

e OIICHUBATh MPUOOPETEHHBIN OMBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO W MPOSBICHUIO 3PYIUMLMA B 00JIACTH
(U3UKHM, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATEIbHBIA U KYyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIBHBIH HHTEJUIEKT:



e IaBaTh OIICHKY HOBBIM CHTYaIlUsSIM, BHOCUTb KOPPEKTHUBBI B JICATCIHHOCTD,
OIIEHUBATh COOTBETCTBHUE PE3YJIbTATOB IICIISIM;
eBJIAJICTh HABBIKAMU  TIO3HABATEIBHOW  pEQUIEKCMHM KaK  OCO3HAHUS
COBEpIIAEMbIX AEHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U
OCHOBaHHUI;
e ICTIOBH30BaTh MPUEMBI pe(PIIEKCUU JIJIsl OLIEHKH CUTYyalluH, BIOOpa BEPHOTO
peIleHNUS;
e YMETh OIICHMBATh PHUCKH M CBOECBPEMEHHO NPHHUMATh PEIICHUS 0 HX
CHIDKCHHIO;
e IPUHUMATh MOTHUBBI W apPryMEHTHl JPYIMX IPU aHAJU3€ pe3ylIbTaTOB
NeSITeNHbHOCTH;
e IPUHUMATH €051, TOHMMAs CBOM HEJIOCTATKH U IOCTOUHCTBA;
e IPUHUMATh MOTHBBI M apryMEHTBhl IPYTHX TIpU aHAIHM3€ pPe3yIbTaToB
NEeSITENbHOCTH;
e PU3HABATH CBOE MPABO U MIPABO JIPYTUX HA ONTHOKH.
B mpormecce mocTrkeHUs JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS IMPOTPAMMBI IO
buzuke I ypoOBHS CcpeaHero oOmiero o0pa3oBaHMs Yy O0ydYaroluxcs

COBEPIIIEHCTBYETCS HYMOITMOHATIbHBIN WHTEJIEKT, IpEe/IoJIaratomun
c(hOpMUPOBAHHOCTb:
e CAMOCO3HAHMS, BKJTIOYAIOIIETO CIIOCOOHOCTH TOHNMAaTh CBOE

HMOIIMOHATILHOE COCTOSHUE, BUICTh HANPABIEHUS PA3BUTHUS COOCTBEHHOM
HYMOIIMOHATLHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJTUPOBAHMSI, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPHHUMATh
OTBETCTBEHHOCTH 3a CBOE TOBEJEHUE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIIMOHATIFHBIM WU3MEHEHHUSIM U MPOSBISATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHyTPEHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTPEMIICHUE K IOCTHKEHUIO TIENIA 1
ycrexy, ONTUMH3M, WHUIMATHUBHOCTh, YMECHHE ICHCTBOBATH, MCXOMS U3
CBOMX BO3MO>KHOCTEH;

eOMITATUH, BKIIOYAIOIMIEH  CIMOCOOHOCTh  TMOHHUMATh  AMOIIMOHAILHOE
COCTOSIHUE JAPYTHX, YYUTHIBATH €ro TPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

e COIMATBHBIX  HABBIKOB,  BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAWBaTh
OTHONICHUS C JAPYTHUMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspematb KOHQIUKTHI.

IMPEAMETHBIE PE3YJIbTATDI



K konmy oOydenuss B 10 knacce mnpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCSI YMEHHUIA:
e[IOHMMAaTh  POJIb (U3HMKH B  DKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M J3TUYECKOH cdepax eAaTeabHOCTH
4eJl0BeKa, pOJib U MECTO (PM3MKU B COBPEMEHHOW HAy4YHON KapTHUHE MUpAa,
3HAUEHHE OIUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU W
IIPOTHOCTHYECKON  (DYHKIUH  (PU3HYECKOH TEOpMH —  MEXaHHKH,
MOJICKYJISIPHON (PMBUKH U TEPMOJUHAMHUKH, POJIb (PU3UUYECKON TEOpPUHU B
(GbopMHUpOBaHUU MPEACTABICHUNA O (PU3NUECKON KapTHHE MUPA;

e pa3NIMYaTh YCJIOBHS MPUMEHUMOCTH MOJENel (U3NYECKUX TEN U MPOIECCOB
(sIBIEHMIT): WHEpIMATbHAS CHUCTeMa OTCuéTa, abCONIOTHO TBEPIIOE TEO,
MaTepualibHasi TOUYKa, PaBHOYCKOPEHHOE JIBH)KEHUE, CBOOOAHOE MaJeHUE,
a0CoMIIOTHO yrIipyras jaedopmarusi, aOCOJIOTHO YIPYroe U abCONIOTHO
HEYIIPYro€ CTOJIKHOBEHHMS, MOJEIN Ta3a, KUIAKOCTU U TBEPIAOIO
(KpUCTaJUIMYECKOr0) TeNa, WaeadbHbIi Ta3, TOUCUHBIN 3apsil, OJHOPOIHOE
DIEKTPUYECKOE TOJE;

e paznuyaTh ycCJIOBUA (TFpaHUIBl, 00JIACTH) MPUMEHUMOCTH (PUINUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh UCITOIB30BAHUS YACTHBIX 3aKOHOB;

e AHAIM3UPOBATH U OOBICHATH MEXAaHUYECKHE TPOLECChl U  SBJICHUS,
UCIIOJIb3Yys OCHOBHBIE MOJOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHUS, (OpMYJIbl KUHEMATUKH PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amuies AJisi CKOPOCTH W MEpEeMENICHUs,
3akOHbl HbIOTOHA, NpPUHOUN  OTHOCUTENBbHOCTH ['anmuies, 3aKoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHHUYECKOMN
OHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHHYEeCKOW JHEpruw,
yCJIOBUSL paBHOBeCUs] TBEPJAOro Tela), MOpU ITOM HCIOIB30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh yCJIOBUA
NPUMEHUMOCTH (U3NUYECKUX 3aKOHOB: ITpeoOpa3zoBanuii ["anues, BTOporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HWMITYJIbCA U
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

e AHANTM3UPOBATh U OOBSCHATH TEIUJIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3YS
ocHoBHbIe TmoONokeHUsT MKT u 3akoHBI MOJEKYISIpHON (QU3HKH U
TepMOAMHAMUKN (CBSA3b JIABJEHUS UJCAIBHOIO Ta3a CcoO CpeaHew
KMHETHUYECKOW SHEPrued TEIUIOBOrO ABHMXKEHUS W KOHIIEHTPALHMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEH KHUHETHYECKOMN
DHEPryuey TEIUIOBOIO JIBMKEHUS €r0 YacTHLl, CBS3b JABJICHUS UIACAIBHOIO
raza ¢ KOHUCHTPAIMEW MOJIEKYJ M €ro TEMIIEpATypOWl, YpaBHECHUE
MenneneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOAUHAMUKHU, 3aKOH



COXPaHEHHS PHEPTUH B TEIUIOBBIX MPOIECCax), MPU ITOM HCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneiipona;

e AHAIM3UPOBATH U OOBACHSTH ANEKTPUUECKUE SIBJICHUS, UCIIOIb3Ys OCHOBHBIE
MOJIOKEHUs] U 3aKOHBI  AJEKTPOAMHAMUKK  (3aKOH  COXpaHEHUS
AIEKTPUYECKOT O 3apsaa, 3aKOH Kynona, MOTEHIMAJIbHOCTh
AIEKTPOCTATUYECKOTO TI0JIs, MNPUHUMUII CYNEPHO3UIUU DIEKTPUUECKUX
MOJIEN, MPHU ITOM YKasblBasg YyCJIOBUA NPUMEHUMOCTH 3akoHa KyioHa, a
TAK)K€ MPAKTUYECKHA BAXHBIC COOTHONICHMS: 3aKOHbI Oma sl ydacTka
Henu W JUId 3aMKHYTOM D3JIEKTPUYECKOW Lenu, 3akoH J[xoyns—Jlenua,
npaswia Kupxroda, 3akonsr dapajes A1 371€KTPoan3a);

¢ ONUCHIBATh (PUBMUECKHE TIPOLIECChl U SBJICHUS, WCIOJb3Ysl BEIUYUHBI:
MIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAsI DSHEPrus, KUHETUYECKas
SHEPTUsi, MEXaHWYecKasi SHeprusi, padoTa CUIIbI, LHEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, CWIA TSKECTH, CWIA YNPYTrOCTH, CUJa TPEHUS, MOIIHOCTb,
DHEPTHs B3aUMOJICUCTBUA Tena ¢ 3emMi€d BOMM3U €€ IMOBEPXHOCTH,
SHEprus ymnpyroi jgedopManviyi TMPYKUHBI, KOJIMYECTBO TEIUIOTHI,
a0coJoTHasl TeMmreparypa Tena, padora B TEpMOJAMHAMUKE, BHYTPEHHSS
JHEpPrusi HJEaJbHOTO OAHOATOMHOIO rasa, paboTa HACaTbHOro rasa,
OTHOCHUTEINIbHAsl BJAXHOCTh Bo3nyxa, KIIJI wuaeanbHOro TEmioBoro
JIBUTATENS; JJIEKTPUUECKOE TOJIE, HANPSIKEHHOCTD AJIEKTPUYECKOTO MO,
HanpsH>KEHHOCTh  TOJISE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iiapa B
BAKYyyM€ W B JHUDJIEKTPUKE, NOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJI,
pa3HOCTh  MOTEHIMANOB, JJIEKTPOABWKYLas CHja, CWIa  TOKa,
HalpspDKEHWE, MOIIMHOCTh TOKA, JJIEKTPUYECKass EMKOCTh IUIOCKOIO
KOHJICHCATOpa, CONPOTHUBIICHUE Yy4YacTKa LENU C MOCIEAOBATEIbHBIM U
MapajuieIbHbIM COEAMHEHUEM PE3UCTOPOB, SHEPTHUSA IEKTPUUECKOTO MO
KOHJIEHCATOPa;

¢ O0BSICHATH OCOOCHHOCTH MPOTEKaHUS (PM3HUECKUX SBIICHUI: MEXaHUIECKOE
JBUKEHHUE, TEIUIOBOE JBMKEHUE YaCTHI] BEIIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKO€  JBIKeHHME, Jud@y3usi, UCHapeHue, KUIleHHe U
KOHJICHCAIUs, IUIABJICHUE W  KPUCTAJUIM3AIMS,  HANpPaBJIECHHOCTb
TEIUIONEPENAYH, JICKTPU3ALHUS TEJl, SKBUNOTEHIUAIBHOCTh MMOBEPXHOCTHU
3apsIKEHHOT O TTPOBOIHUKA;

e IPOBOJIUTH HCCJIEAOBAHUE 3aBUCUMOCTH OJIHOM (PU3MUECKOW BETUYMHBI OT
Jpyrol €  HCHOJIb30BAHMEM  NPSMBIX  U3MEPEHUH, NpPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh pe3yabTaThl MOTYy4YEHHOMN
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUJAE TpPapUKOB C Y4ETOM



aOCOJIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeTIaTh BBIBOJBI 110 pe3yJibTaTam
UCCIIEOBAHNS;

¢ IPOBOJIUTh KOCBEHHBIC M3MEpPEHUsT (U3MUECKUX BEIUYHUH, TPH OSTOM
BBIOMpaTh ONTHUMAIbHBI METOJ W3MEpPEHHUs, OIIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMH;

 IPOBOJIUTH OMNBITHI MO MPOBEPKE MPEIJIOKEHHON TUIIOTE3bl: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIYYEHHbIE PEe3yJbTaThl U JIeJaTh BBIBOJ O CTATyCe MNPEII0KEHHOU
TUIIOTE3HI;

e COOJIIO/IATh MpaBwWiia OE30MacHOr0 TPy/Aa MPHU MPOBEICHUU MCCIEIOBAHUMA B
paMKax  y4eOHOro  OKCIEpUMEHTa,  TpPaKTUKyMa W y4eOHO-
HCCIIEN0BATEIBCKOM M IPOEKTHOM JEITEIIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pYA0OBAHMS;

epelIaTh pACUETHBIE 33/a4d C SIBHO 3aJlaHHOM M HESIBHO 3aIaHHOMU
(du3nYecKor MOJENbIO: HA OCHOBAaHUU aHAJIU3a YCJIOBHUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil Mopenu, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATh  (OpPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
bu3nueckux TEOpUd TMpPU MCIOJIb30BAHUM MAaTEMAaTHUYECKUX METO/I0B
penieHus 3aja4, MPOBOAUTH PACUEThl HA OCHOBAaHUU MMEIOIUXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJbTaThl U KOPPEKTHUPOBATH METOMAbl PEIICHUS C
Y4ETOM MOJTYYEHHBIX PE3YIbTATOB;

e peIIaTh Ka4e€CTBEHHBIE 3a/1a4u, TPEOyIONIHe MPUMEHEHUS 3HAHUHN U3 pPa3HBIX
pa3nenoB Kypca (U3MKK, a TakKe HWHTErpaludd 3HAHUM W3 JIPYTrux
MpPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIa: BBICTPAMBATh JIOTUYECKYIO
LETIOYKY PACCyKICHUM C ONOPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SIBICHUS;

¢ CTIONIH30BAaTh TEOPETUUYECKUE 3HAHWS [JI1 OOBSCHEHUS OCHOBHBIX
MPUHIIUIIOB PabOTHI U3MEPUTEILHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTMYECKHX MTPOLIECCOB;

e IPUBOJIUTH NMPUMEPHI BKJIAJ]a POCCUNCKUX U 3apyOEkKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHA;

e AHAJTM3UPOBATh U OLICHUBATh MOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NESITETHHOCTH YEJOBEKAa, CBA3aHHOW ¢ (PU3WYECKHMH TMPOIECCaMU, C
MO3UIINI HKOJIOTMUECKON O€30MacCHOCTH, MPE/ICTABICHUN O pallMOHATLHOM
MIPUPOJIONIOJIB30BAHUH, @ TAKKE PAa3yMHOM HCIOJIb30BAHUM JTOCTHKEHUMN
HAyKM M TEXHOJOIMM s [JalbHEHIIEro pa3BUTHUS YEIOBEUECKOTO
o0111ecTBa;



o IPUMCHATH Pa3JIMYHBIC CTOCOOBI PabOTBI ¢ HMH(poOpMaluend (U3HNIECKOro
COJICP)KaHHMSI C HCIOJIB30BAHHEM COBPEMCHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIOIB30BaTh COBPEMEHHbIE HH(OPMAIIMOHHbBIE
TEXHOJIOTUU JJIS TIOWCKA, TEepepadOTKH W TPEAbSIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHONH MH(POPMAIIMH, CTPYKTYPUPOBAHKS W UHTEPIPETAINN
uH(pOpMAIUK, TOJYYCHHOM U3 PAa3JIUYHbIX HCTOYHHMKOB, KPUTUYECKH
aHAIM3UPOBATH  TONydaeMmMyl0  WHGOpPMAIMI0O ©  OICHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWH, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA UH(OpMalUu;

e IPOSIBJISITH OpraHu3aIiOHHBIE u MO3HABATENIbHbIE yMEHUS
CaMOCTOSITEJILHOTO ~ TPUOOPETEHMs] HOBBIX 3HAaHUKW B TIpolecce
BBITIOJTHEHUS ITPOCKTHBIX U yUeOHO-HCCIIeIOBATEIIBCKUX padoT;

epaboTaTh B TPYINIE C HCIOTHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHKPOBATh PabOTy T'PYIIIbI, PAIMOHAIBHO PaCHpEIeIsaTh ACATEIBHOCTD
B HECTaHJAPTHBIX CHUTYallUsX, aJ€KBATHO OIICHWBAThH BKJIAJ] KaXXIOTO W3
YYaCTHHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMON TTPOOIIEMBI,

o POSIBJISATE MOTHBAILIMIO K Oymymielt mpodeccCHOHaIbHON JCITEIBHOCTH 10
CHEIUATBHOCTIM (DHU3UKO-TEXHUYECKOT0 TIPOQuIIS.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCS YMEHUH:

e IOHUMATh POJIb (HU3UKU B IKOHOMUUYECKOM, TEXHOJIOTUUECKOM, COIMATIbHOM
U ATUYECKOU cdepax NesTeNbHOCTH 4YelIOBEKa, POJb U MeCTO (U3HKU B
COBPEMEHHOW HAYyYHON KapTUHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKOU
JEATeIbHOCTH YEJIOBEKa M JalbHEUIlIeM HAyYHO-TEXHUYECKOM pPa3BUTHH,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU W
MPOrHOCTUYECKOW (YHKUMNA (PU3NUECKOW TEOPUH — IJIEKTPOJUHAMUKH,
CHEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAaHTOBOW (U3HWKH, pPOJIb
busndeckoil Teopur B (POPMUPOBAHWUU TPEIACTABICHUN O (PU3HUECKOU
KapTUHE MHpa, MECTO (U3MUEeCKOM KapTHUHBI MHpa B OOIIEM psIay
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEICTABICHUN O IPUPOIE;

e pa3NIMYaTh YCJIOBHS MPUMEHUMOCTH MO (U3NIECKUX TEN U MPOIECCOB
(s1BNEHMIT): OJHOPOJHOE BJIEKTPUUECKOE U OJHOPOJAHOE MArHUTHOE IOJIS,
rapMOHMYECKUE KOJeOaHUs, MAaTeMAaTUYECKUM MAasTHUK, WJeaTIbHbIN
PYKUHHBIN MasTHUK, rapMOHUYECKHE BOJIHBI, U ealbHbIN
Kosie0aTenbHbIN KOHTYp, TOHKAS JIMH3a, MOJIETIeH aToMa, aTOMHOTO SiApa |
KBAaHTOBOM MOJIEJIHN CBETA;

e pa3IMYaTh YCJIOBUS (TpaHUIIBI, 00JIACTH) NPUMEHUMOCTH (HPUINIECKUX
3aKOHOB, MOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB H
OrPaHUYEHHOCTh MCMOJb30BAHUS YACTHBIX 3aKOHOB;



e AHANIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJIEHUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUST M 3aKOHBI DJIEKTPOJAMHAMUKU U
CHE[MAJIBHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsaa, cwina Awmmnepa, cuna JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  WHAYKUMH, mpaBwino  Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B D3JIEMEHTE DJJIEKTPUYECKOM I€NM CO CKOPOCTBIO
W3MEHEHUSI  CWJIbl  TOKa,  TOCTYyJaThl  CHEHUaIbHOH  TEOpUHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

e AHANTM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHl U SIBJICHHUSI, UCIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  ODUHINTEHHA IS
dororddexra, mepBbIi U BTOpoM mocTynatel  bopa, mpuHIUI
COOTHOILIEHHUS HeomnpenenéHHocTer ['elizeHOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YUCEN W DHEPrUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacmaaa);

¢ OMMUCHIBATh (PU3MUECKHE TMPOLECCHl U SBICHHS, HCIONb3YsI BEIUYUHBI:
HANpPsHKEHHOCTD 3JIEKTPUYECKOro MOJIs, TOTEHIHA AJIEKTPOCTaTUYECKOTO
NoJisl, Pa3HOCTh MOTEHIUAJOB, OJJIEKTPOABMKYILAS CHJIA, WHIYKUHUA
MarHuTHOT'O TIOJIsl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYILAsA CUla CAMOMHIYKLUMH, HHEPrus MAarHUTHOTO IOJs
NPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMIYJbC, TOJIHAs DSHEPrus,
DHEPrusi TOKOsI CBOOOJIHON 4YaCTHUIbI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBOE YHCJIO U 3aps A1ipa, SJHEPTHsI CBA3H s1pa;

* OOBSICHATH 0COOEHHOCTH IPOTEKaHUs (du3znUecKux SIBJICHUM
AIEKTPOMArHUTHasl MHAYKLHUSA, CAMOMHIYKIUS, PE30HAHC, HHTEpPEepEeHLIUS
BOJIH, JAudpakuus, JTUCHEpCHs, TOJIHOE BHYTPEHHEE OTpaKeHHE,
dorosnextpuueckuit 3pdext (pororddexr), ampda- m OeTa-pacnajbl
aaep, raMMa-usiaydeHue saep, (U3NYecKue MPHUHIMUIBI CIEKTPATbHOTO
aHayiM3a U paboThl Ja3epa;

e ONIPENICTISATh HAIpaBiICHUE HMHAYKIIMM MAarHUTHOTO TOJIS MPOBOJHUKA C
TOKOM, cuiibl Amniepa u cuibl JlopeHna;

e CTPOUTH U300paKEHUE, CO3/1aBAEMOE IIOCKUM 3€PKajoM, TOHKOW JIMH30M, U
pPacCUMTHIBATH €T0 XapaKTEPUCTHUKU;

e IPUMEHATH OCHOBOIOJATAIONINE ACTPOHOMHYECKUE TOHITHS, TEOPUU U
3aKOHBI /i aHajdu3a U OOBICHEHHA (PUBNYECKUX  MPOIECCOB,
MPOUCXOAIIMX B 3BE3JaX, B 3BE3IHBIX CHCTEMAX, B MEXIAJIAKTHUECKOU
cpene; IBUKEHUSI HeOECHBIX TeJl, IBOJIIOIUU 3BE3]] M BeeneHHoi;

¢ [IPOBOJUTH  HMCCIEIOBAaHUE 3aBHUCHUMOCTEH  (PU3MYECKHMX BEIUYMH C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUN, MpPU HTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThl MOJNYYEHHOM 3aBUCUMOCTH



bu3nueckux BEIMYMH B BHAE TpadukoB ¢ y4EToM abCOIIOTHBIX
MOTPEIIHOCTe  M3MEpPEHWM, JieNlaTh  BBIBOABI 1O  pe3yJibTaTam
UCCIIEOBAHNS;

e IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (UBUYECKUX BEIMYMH, MPU ITOM
BBIOMpaTh ONTHUMAJbHBIA METOJ W3MEpPEHHUs, OIEHHWBATh AOCOJIOTHBIE U
OTHOCHTEJIbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;

 IPOBOJIUTH OMNBITHI MO MPOBEPKE MPEIJIOKEHHON TUIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYEHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTATyce MPEaIOKEHHOU
TUIIOTE3bI;

e OIIUCHIBATh METOBI MOJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHHUI;

e COOMIONIaTh MpaBuiia O€30MaCHOI0 TPyAa MPU MPOBEICHUU UCCIEAOBAHUN B
paMKax  y4yeOHOro  JKCIEpUMEHTa,  NpakTUKymMa UM y4eOHO-
UCCIIEIOBATEIbCKOM W TPOEKTHOM JEATEIBbHOCTH C HCIOIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOr0o 000PYAOBAHNUS;

epE€IIATh PACUETHBIE 33Ja4M C SABHO 33JaHHOW M HESIBHO 3aJaHHOU
bu3nueckoil MOJENbIO: Ha OCHOBAaHMM aHajldu3a YCJIOBHS BbIOMpATH
dbusznueckue MOJENH, OTBEYAIONIMEe TPeOOBaHUSM 3aJadyH, MPUMEHSTH
(GopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TMOCTYJAThl (PU3UUECKUX TEOPUI
OpU  UCIIOJIB30BAaHUM MAaTEeMaTUYECKUX METOJOB pEILIeHUs  3ajad,
MPOBOJUTH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJIbI PEIICHUSI C YUETOM MOJYYEHHBIX
pE3YJIbTATOB;

e pelIaTh Ka4YE€CTBEHHBIE 3a/1a4u, TPeOyIOUMe MPUMEHEHUS 3HAHUH U3 pa3HbIX
paszznenoB Kypca (M3UKHA, a TaKKe HWHTErpallMd 3HAaHUW W3 JIPYyTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO I[MKJIAa: BBICTPAMBATh JIOTMYECKYIO
LENOYKY PacCyKJIECHUI ¢ ONOPOI HA N3YYEHHBIE 3AKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

¢ ICTIONB30BAaTh TEOPETUYECKUE 3HAHMUS [JIi  OOBSCHEHUS OCHOBHBIX
MPUHIUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

e IPUBOAUTH MPUMEPHI BKJIAJAa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYKH, B OOBSICHEHUE IPOIECCOB OKPYXKAIOIIETO0 MHpa, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

e AHAJIM3UPOBATh U OLIEHUBATh MOCJIEACTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESITETbHOCTH YEJIOBEKa, CBSA3aHHOW € (PU3MYECKUMH TMPOIECCaMU, C
MO3UIMM 3KOJOrH4eCcKOl 0€30MacHOCTH, MPEACTABICHUHN O pallMOHAIbHOM
MPUPOJIONIOIB30BAHUY, A TAaKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHXKEHUMN



HAyKW M TEXHOJOTMH JUId JaldbHEHIIero pa3BUTHS YEJIOBEUECKOIro
00111eCTBA;

e IPUMEHATH PA3JIMYHbIE CTHOCOOBI PabOThl ¢ HHPoOpMalend (U3HNUIECKOro
COJAEPXKAHUSI C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUM, MPHU 3TOM HCIOJb30BaTh COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJIOTMM JJIsi TOUCKa, MepepadOTKM W MpeAbsBICHUs Y4eOHOH u
HAyYHO-TIOMYJISIPHOM MH(OpMaLny, CTPYKTYPUPOBAHUS U MHTEPIIPETALUN
uHpOpMAIMU, TOTYYEHHOW M3 pPa3IUYHBIX HMCTOYHHUKOB, KPUTHYECKU
aHAIM3UPOBATH  MOJy4YaeMyl0  HMH(GOpMAIUMI0O U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAaHUM, TaK M HA OCHOBE
aHaJin3a UCTOYHUKA HHPOpMAIUY;

o IPOSIBIIATH OpraHu3alOHHbIE u MO3HABATEIIbHbIE yMEHUs
CaMOCTOSATEIbHOIO  IPUOOPETEHUsT HOBBIX 3HAHUM B  IpoLecce
BBITNIOJTHEHUS IPOEKTHBIX U yU€OHO-UCCIIE0BATENBCKUX padoT;

epaboTaTh B TpYIIE C HCIOJIHEHWEM pAa3JINYHbIX COLHUAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, pAMOHAIBHO PaCHpPENENsaTh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYalUAX, aJICKBaTHO OLIEHUMBATh BKJIAJ KaXk0ro W3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MTPOOIIEMBI;

e IPOSIBJISATh MOTUBALIMIO K Oynymiedl npo(ecCHOHaIbHON AESITeNbHOCTU 10
CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOT 0 IPODUIISL.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
Kouan4yecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusie | IlpakTHyeckue
n/n MporpaMMbl Bceero o0pa3oBaTejIbHbIE
padoThbI padoTsbI
pecypchl
Pazgea 1. HAYUYHBIN METO/J TIO3HAHUS ITPUPO/IbI
1.1 HayuHEbIil MeTO1 TO3HAHUS IPUPOIEI 6 Eubmiorexa HHOK
' i A pHpoa https://m.edso0.ru/7f416194
Hroro mo pazneny 6
Pa3zgen 2. MEXAHUKA
bubnaunorexa LIOK
2.1 Hunamuka 10 https://m.edso00.ru/7f416194
but6mmoreka [IOK
29 KiHeMaTHKa 10 1 https://m.edsoo.ru/7f416194
Cpoam 'MA: https://phys-
ege.sdamagia.ru/
bub6naunorexa LIOK
23 Crramika TEEI0r0 Te 5 1 https://m.edsoo.ru/7f416194
' pA Cam THA: https://phys-
ege.sdamgia.ru/
bubmmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps://m.edsoo.ny/71416134
' P Cram THA: https://phys-
ege.sdamgia.ru/
Hroro mo pazneny 35
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Paznea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUNHAMHUKA

bu6anoreka LIOK
https://m.edso0.ru/7f416194
Cnam I'HA: https://phys-
ege.sdamgia.ru/

3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUU 15 1

bubnuoreka [JOK
https://m.edsoo.ru/7f416194
Cnam I'MA: https://phys-
ege.sdamagia.ru/

3.2 Tepmonnnamuka. TenaoBble MaIIMHbI 20 1

Arperatsble cocTosiHUS BelecTBa. dDa3oBbie
IIEePEX0IbI

3.3 14 1

Hroro o pasueny 49

Paznea 4. JIEKTPOJAUHAMUKA

bub6aunorexa LIOK
https://m.edsoo.ru/7f416194
Cnam I'MA: https://phys-

ege.sdamgia.ru/

4.1 DNeKTpUYecKoe moje 24 1

bu6anorexa LIOK
https://m.edso0.ru/7f416194
Cnam I'HA: https://phys-
ege.sdamgia.ru/

4.2 [TocTOSTHHBIN PMEKTPUIECCKUAN TOK 24 1

but6mmoreka [IOK
https://m.edso0.ru/7f416194
Cnam I'MA: https://phys-
ege.sdamagia.ru/

4.3 Toku B pa3nu4HBIX cperax 6

Hroro no pazneny 54

Pasznen 5. PU3HUECKHAN MPAKTUKYM

5.1 OusnvecKkuil NpakTUKyM 16 16 bu6mmoreka [IOK
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Hroro mo pazneny 16
PezepBHoe Bpemsi 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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Pa3znea 1.

SJIEKTPOANHAMHUKA

1.1

MarsuTtHoOE 110J1e

14

bubmuoreka [JOK
https://m.edso0.ru/7f416194
Cnam I'A: https://phys-
ege.sdamgia.ru/

1.2

BHeKTpOMaFHI/ITHaH HHAYKIHA

13

but6mmoreka [IOK
https://m.edso0.ru/7f416194
Cnmam I'A: https://phys-
ege.sdamgia.ru/

Htoro no paznery

27

Pa3znea 2.

KOJIEBAHUSA 1 BOJIHBI

2.1

MexaHnueckue KoJIeOaHus

10

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
Cnam I'A: https://phys-

ege.sdamgia.ru/

2.2

DJEeKTpOMarHUTHbIE KOoJeOaHus

15

but6mmoreka [IOK
https://m.edso0.ru/7f416194
Cnmam I'A: https://phys-
ege.sdamgia.ru/

2.3

MexaHnu4deckue u OJICKTPOMArHUTHBIC
BOJIHbI

10

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
Cnmam I'A: https://phys-

ege.sdamgia.ru/
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https://m.edsoo.ru/7f416194

2.4 25
Onrrka Cnam I'HA: https://phys-
ege.sdamgia.ru/
Hroro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1 OcHoBrl CTO

but6mmoreka [IOK
https://m.edso0.ru/7f416194
Cnam I'A: https://phys-
ege.sdamgia.ru/

Htoro no pazneny

Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 KopnyckynsipHO-BOTHOBOM Jyalln3M

4.2 dusuka atoma

15

bubmuoreka [JOK
https://m.edso0.ru/7f416194
Cnam I'IA: https://phys-
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Cnam I'A: https://phys-
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4.3
YaCTHI]

du3uka aTOMHOTO sapa U 3JICMCHTAPHBIX

but6mmoreka [JOK
https://m.edsoo0.ru/7f416194

Cnmam I'A: https://phys-
ege.sdamgia.ru/

Hroro no pazaeny

25

Pasnea 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3IUKU

5.1 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3UKH

12

but6mmoreka [IOK
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Hroro no pazgeny 12
Pazzen 6. PUSHUYECKHUI MPAKTUKYM
but6mmoreka [IOK
https://m.edsoo.ru/7f416194
6.1 DuU3nYECKUil MPaKTUKYM 16 16 Cz[p'jM ?D;As:or?ttrus:// hvs.
ege.sdamgia.ru/
Hroro no pazneny 16
Paznea 7. OBOBIAIOILIEE IOBTOPEHHUE
Cucremarusanus 1 0000IICHIE Bbu6moreka [JOK
71 MIPEIMETHOTO COACPKAHUA U OIIbITA 15 https://m.edso0.ru/7f416194
' JEeSITENBHOCTH, TPHOOPETEHHOTO MIPU Cnam I'MA: https://phys-
n3ydueHuu kypea ¢pusuku 10 — 11 kmaccos ege.sdamgia.ru/
Wroro no pazneny 15
PeszepBHoe Bpemsi 10 CRam Fm: sl
ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 170 16



https://m.edsoo.ru/7f416194
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f416194
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://m.edsoo.ru/7f416194
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/
https://phys-ege.sdamgia.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. ®m3uka, 11 xmace/ KacesnoB B.A., OOmecTtBo ¢ orpaHnYeHHON
oTBeTCTBEHHOCThI0 «J[PODAY; AxumoHepHoe oOiiecTBo «M3aaTeNnbCTBO
«[Ipocemienue»

2. ®usuka, 10 kiacce/ KacesnoB B.A., O6111ecTBO C OrpaHUYeHHON
0oTBETCTBEHHOCTHIO «/[PODAY; AkiimoHnepHoe od1iecTBo «M3aaTenbcTBO
«IIpocseuienue»

METOJAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. ®usuka. YrioyonenHsiit yposenb. 10—11 kiaccel : paboyas nmporpamMmma K

nuanu YMK B. A. KacesiHoBa: yueOHO-MeTonuueckoe mocodue / B. A.

Kacesnos, W. I'. BmacoBa. —M. : JIpoda

2. ®uswuka. 10 k. YrnyoneHnusii ypoBeHs : yueOHuk / B.A. KacbsiHoB. — 5-¢

u3j., crepeoturt. — M. : JIpoda

3. ®uzuka. 11 k1. Yrioyonennsiit ypoBens : yueOHuk / B.A. KacbsiHOB. — 5-¢

u3., crepeorun. — M. :JIpoda

IMN®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. ®usuka B mkosne: http://markx.narod.ru/pic/

2. ®ecTHBalb MEAATOTUYECKUX UIeH «OTKPBITHIN YPOK»:

http://festival.1september.ru/articles/



3. bubnuoreka [TOK: https://m.edsoo.ru/7f416194

4. Cnam I'A: https://phys-ege.sdamgia.ru/



