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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeAaHero olmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHHH W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW o0Opa3oBarenbHOM mporpammebl, npeactaBieHHsix B I'OC COO, a
Takxke ¢ yd€toMm ¢enepanbHoi pabodeil mporpammbl BocnuTaHus U KoHieniuu
npenoaaBanus yaeOHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX OPTaHU3AINAX
Poccuiickoit ~ ®enepanuu,  pealu3yOMMX  OCHOBHbIE  00pa3oBaTEIbHbIE
MIPOTPaAMMBI.

[Iporpamma no ¢usuke onpeenser o0s3aTeIbHOE MPEIMETHOE COIepKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO IMOCIIE0BATEILHOCTh N3YYCHHUS TEM U Pa3zeiioB
y4e0HOTO TpeaMeTa ¢ Yy4ETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKH y4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OOyYarOIIMXCA.
[Iporpamma 1o ¢usuke naét mpeacTaBiICHUE O UENSIX, COAEP)KaHUM, OOIIeH
CTpaTeruu OOy4YeHHs, BOCIHTAaHWUS M Pa3BUTHA OOYYAIOUIUXCA CpPEACTBAMH
yuebHoro npeameta «duznka» Ha yriayOoJIEHHOM YPOBHE.

Nzydyenune kypca (Qu3MKHU YIIIyOJIEHHOTO YpPOBHS IO3BOJISET pealn30BaTh
3a/1la4yd MPOPECCUOHATILHON OpPHEHTAIIMH, HAIPABJICHO HA CO3/IaHUE YCIIOBUM JUIs
NPOSIBIICHUS] CBOMX HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOIMMBI JId MPOAOLKEHHs oOpa3oBaHUsA B
opraHu3anusx npodeccCHOHaTBLHOTO O00pa3oBaHUs IO PA3IUYHBIM  (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEUATBLHOCTSIM.

B mporpamme mo ¢usuke oOmpeAensioTcs IIAaHUPYEMbIe Pe3yNbTaThl
OCBOEHUS Kypca (DU3UKHU Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHus: TUYHOCTHEIE,
MeTanpeaMeTHbIe, IMpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). Hayuno-
METOJIOJIOTHYECKON OCHOBOM It  pa3pabOTKM TpeOOBaHMW K JUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJbTaTaM OOYyYalolUuXCs, OCBOMBIINX
nporpaMmy 1Mo (U3MKE Ha YpPOBHE CpeAHero oO0mero o0pa3oBaHUs Ha
yIayO0aEHHOM YPOBHE, SIBIISIETCS] CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE Pe3yJlbTaThl OCBOEHHUS Kypca GU3HKK Ha yriyOn€HHOM
YpOBHE, B TOM YHKCJI€ MMPEAMETHBIE PE3YNbTATHI 110 roj1aM 00y4EHHUS;

coJiepkaHue yuyeoHoro npeamera «@usuka» o rogam o0ydeHusl.

[Iporpamma 1o Qu3uke HMeEeT NPUMEPHBIA XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUYUTEIAMHU (DU3HUKH JIJIS1 COCTABJICHHS CBOMX PAaO0YHX POTrpamMM.

[IporpaMma no ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATHUBY YUHUTENECH U
MPEIOCTABISAET BO3MOXHOCTH JUISl peaju3allid  Pa3TUYHBIX METOJUYECKUX
MOJIX0JIOB K TpernojaBaHui0 (U3UKKA Ha YIrIIyOJIEHHOM YpOBHE MpPU YCIOBHH
COXpaHEeHHs1 00s3aTeTbHOM YaCTH COAECPIKaHUS Kypca.



du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPHUPOABI, BBHICTyIAs B
KayecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMi 00 okpy:xaromiem mupe. [lIkonbHbIN Kypc PU3UKK — CUCTEMOOOPa3yOIIHiA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJBKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBICHHM, H3yYaeMbIX XHUMHEH, OHOJIOTHCH,
dbusuyeckoir reorpadueld W acTpoHomuein. lMcmonp3oBaHME U aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONPENeNIWIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cQepe >SHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TIOJIyYEHHsI HOBBIX MAaTEpHajoOB C 3aJaHHBIMM CBOWCTBaMHU. M3yuyenue
(GU3UKKM BHOCUT OCHOBHOM BKJIaJ B (GOPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOyuyaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSATh HAYUHbBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY kypca (pu3uku Ha ypOBHE CpeHETr0 OOIIero 00pa3oBaHus MOJIOKEH
psI MAEeH, KOTOPbIE MOKHO PACCMATpUBaTh KAK MMPUHLIHUIIBI €M0 OCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEW KypC SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHON (DU3UKHU.

Hoea zenepanuzayuu. B coOOTBETCTBUU C HeW MmaTepual Kypca (U3UKA
o0ObeMHEH BOKPYr (u3nyeckux Teopuid. Begymum B Kypce sBisieTcs
(opMHUpOBaHUE TMPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEILIECTBE U
T0JIE.

Hoea cymanumapuzayuu. EE peanuzanus NpeANnoiaracT HUCIOIb30BaHUE
TYMAaHUTAPHOTO TNOTEHIMala (PU3NYECKON HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukn Cc pa3BuTMEM OOILIECTBAa, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MPOOIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢busuku yrnmyOaéHHOTO ypOBHS
MIPEANOIAraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHbIE TEXHUYECKHE YCTpPOMICTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMNOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJlep)KaHMsl, TOCBSIIEHHBIX SKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUM U TEXHOJIOTUHM, a TaKXKe OOCYKICHHS
npo0JieM palioOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUECKONW 0€30MacHOCTH.

OcBoeHME coJiepKaHUs MPOTPAMMBI 110 (PU3UKE JOJKHO OBITH MMOCTPOCHO HA
NPUHIMIAX CHCTEMHO-AEATENBHOCTHOIO noaxoaa. Jns Gusuku peanusanus 3TUX
MPUHILIUIIOB 0a3upyeTcsl Ha UCIOJIb30BAHUN CAMOCTOATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoero Qakropa yuyebHoro mpouecca. s yriayOiaéHHOTo
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHUYECKOIO OSKCIIEPUMEHTA,



BKJIIOUYAIOLIETO (DPOHTAJIbHBIE YYEHHUYECKHWE ONBITHI MPU HU3yYEHUU HOBOTO
MaTepuaia, J1aboparopHbie paboThl U pabOThl pakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crnocoba peanuzanuu (PU3MYECKOrOo NpakTUKymMa. B mepBoM ciyyae
MPaKTUKyM HpoBoAuTcs aubo B koHue 10 u 11 kmaccos, 1mbo mociie nepBoro u
BTOPOrO TOJIYTOAUH B KaXIOM M3 OTUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIaDOpaTOpHBIX paldOT, KOTOpHIE
MPOBOAATCS B Tpoliecce u3yueHusi paszaena (temsl). Ilpu sTom mox pabGotamu
MPaKTUKyMa NOHMMAETCS] CaMOCTOSITENIbBHOE HCCIIEOBAaHUE, KOTOPOE MPOBOIAUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOT0 BIIa O€3 MOLIAaroBOil HHCTPYKIIHH.

B nmporpamme mo (Qusuke cucCTeMa YYEHHYECKOTO IKCIIEPUMEHTA,
7a0b0paTOpHBIX padOT M MpaKTUKyMa NpeCTaBlieHa €IUHbIM IepedHeM. Buioop
TEMATUKU JUIS 3TUX BUJOB YUCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBIIACTCS
y4aCTHUKaMU 00pa30BaTeIbHOIO Mpolecca UCXOAs U3 0COOEHHOCTEN MOYypPOYHOTO
IUTAHUPOBAaHUA W OcCHamleHus: kabuHera ¢usuku. [lpu sTomM oOecneunBaercs
OBIIJICHHE OOYYalONIMMHCS YMEHHUSMH TPOBOAWTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHUs], UCCIEAOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH M IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENSETCS PEHICHUI0 PAacYE€THBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM AJyig pacu€THBIX 3a/ay MPUOPUTETOM SIBISIOTCS 3aJaud C SIBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3NYECKON MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
M3y4YECHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszjena Kypca, Tak U
UHTETpUpys IPUMEHEHNUE 3HAHUM W3 pa3HbIX pasfeinoB. [[is kauecTBEeHHBIX 3a7a4
MPUOPUTETOM SABIISIIOTCS 3aJaHusl Ha OOBACHEHHME/NpE/CKa3aHUE MPOTEKAHMS
(u3MYeCcKUX SBJIECHUN U MPOILIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue BbIOOpa
buznyeckoil MoAeNnu Al CUTYalluu MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepualbHO-
TEXHUUYECKOMY OOECIICUCHHUIO Y4eOHOTO IMpolecca Kypce (U3NKUA YIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpeAHEro o0IIero o0pa3oBaHus JOJKEH U3yYaThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHeTre (GU3MKU JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe 0O0OpyJIOBaHUE JUIsl BBIMOJHEHUS YKa3aHHBIX B IMPOTpaMMeE I10
(bu3MKEe YYEHUYECKUX OIBITOB, JTAOOPATOPHBIX PA0OT M pabOT NpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpalmoHHOe 000opyZoBaHue (OpMHpPYeTCs B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH U 00ECIeuHMBaeT IOCTAHOBKY
MEPEYUCICHHBIX B TIporpamMme Mo (U3HKEe KIIOYEBBIX JIEMOHCTpAIMiA st
WCCIICIOBAHMSI  U3yYaeMbIX SIBICHHH W  TPOLECCOB, OMIUPUYECKUX |
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabGopatopHoe 000pyIOBaHHE MJII YYEHHYECKUX MPAKTHUYECKUX padboT
dbopmupyeTcss B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmuxcs. TeMaTH4ecKue KOMIUICKTHI
71a00paTopHOTO O00OPYNOBAHUS JOMKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HIU(PPOBBIX JaOOPATOPUI.

OCHOBHBIMHU TIEJIIMH H3y4eHUS PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMupoBaHHE HHTEpeca M CTpPEeMJIEHHS OOy4YarolmUXcsi K HaydYHOMY
WU3YUYCHUIO TPHUPOMABI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W  TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE TMO3HaHUS U (popMUpOBaHHE
HCCJIE0BATEIHLCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

(dhopMHpOBaHHE HAYYHOTO MHPOBO33PCHHs KaK pe3yjbTaTa M3YUEHHUsS OCHOB
CTpOeHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dhopMUpOBaHHE YMEHUN OOBSCHATH SBICHUS C UCIIOIb30BAaHUEM (PHU3UICCKUX
3HAaHUW W HAyYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O poM (DU3UKH JUIS Pa3BUTUSA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTH;

pa3BUTHE MIpeICTaBICHUM 0 BO3MOYKHBIX chepax Oy myrei
npodeCCUOHAILHON  JIeATEIbHOCTH, CBS3aHHBIX C (U3HKOH, IIOATOTOBKA K
JabHEHIIIeMy 00yYSHHIO B ’TOM HAIPaBJICHUU.

JlocTmkeHne ATUX Ieliell 00ecreunBaeTcs perieHueM CIIeIyIomuX 3a1a9 B
IpoIiecce M3ydeHus Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

npuoOpeTeHne CUCTEMbI 3HAHUN 00 OOHMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIIOYAs  MEXaHWKY,  MOJEKYIIpHyl  (u3uKy,
ANEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY W DJIEMEHTHI aCTPOPU3HKH;

dbopMHUpOBaHNE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUS I O0BICHEHHUS
(bU3UYECKUX SBJIECHUM B TMPUPOJAE M ISl NPUHATUS TPAKTUUECKUX PEIICHUN B
MOBCEJHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IUYHBIX 3adad C SBHO 3aJaHHOU
(bu3nYecKoil MOJENbI0, 3a/iay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE CO3/JIaHHE
dbu3uYecKo MoJIeNd, aJeKBAaTHOM YCJIOBHSAM 3aJadd, B TOM 4YHCIE 3ajad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHWe (U3NYECKMX OCHOB W TPHUHIIUIOB JACHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJIOTUUYECKUX MTPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIPHOTO IIJIAHUPOBAHHWS U TIPOBEACHUS
(U3NYEeCKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuu  WHGOPMAIIUH,
OTIPEICIICHHS IOCTOBEPHOCTH MOTYISHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM U1 PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU JIEATEIIbHOCTH;



pa3BuTHE MHTEpeca K chepam nmpodhecCuOHATBHON JAESITEIbHOCTH, CBSI3aHHON
¢ (PU3UKOMH.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yriuyOn€HHBIA ypPOBEHb
u3ydeHus: ydeOHoro mpenmera «®Du3mka» Ha YPOBHE CpPEAHETO OOIIETO
oOpa3oBaHUsS BBIOMpAETCS OOYYAIONIUMUCS, IUIAHUPYIOMIUMU TPOJIODKCHHE
o0pa30BaHus 10 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIIS.

Ha uzydenue ¢uszuku (yriayOJ€HHBIM yPOBEHb) HA YPOBHE CPEAHETO OOIIEro
oOpazoBanus orBoauTcst 340 vacos: B 10 knacce — 170 yacoB (5 4acoB B HEZEIIO),
B 11 kimacce — 170 yacoB (5 4acoB B HE/IEINIO).|

[Ipennaraempiii B mporpamme Mo (QU3MKE TMepeyeHb JIa0OpaTOPHBIX M
MPAKTUYECKUX pPaldOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHTENb JelIaeT BHIOOP
MPOBECHMsI JTa0OPATOPHBIX pPadOT H OMBITOB C YYETOM HMHIAWBHUIYaTbHBIX
0COOEHHOCTEH 00yUarOIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paszpnes 1. HayuHblilt MeTOX O3HAHMS IPUPO/BIL.

®dwusuka — pyHIaMeHTallbHas HayKa o mpupoje. Hayunsiit MeToq mo3HaHUs U
METO/JIbl UCCIEeI0BAaHUS (UZNYECKUX SBIICHUH.

DKCIIEpUMEHT U TEOpHsl B Mpolecce Mo3HaHUs npupoasl. HabmoneHue u
AKCIIEPUMEHT B (PU3HUKeE.

Crioco6bl  u3MepeHus: (U3MUYECKUX BEIMYUH (AQHAJIOTOBBIE W IUGPPOBHIE
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  M3MepeHM  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHA).

MonenupoBanue (u3NYECKUX SBICHUNA M MPOIECCOB (MaTepuaabHas TOUKa,
abCONIIOTHO TBEPAOE TeNlo, HJealbHasl >KUIKOCTb, HJICANbHBIA TIa3, TOYEUHBIH
3apsan). ['mnoreza. @U3nyeCKuid 3aKOH, TPAHUILIBI €70 IPUMEHUMOCTH. Pu3nUyecKast
TEOpHs.

Ponbp u Mecto ¢u3uku B GOPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MUpa, B IPAKTUYECKOUN NEATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKyM.

W3mepeHre cuiibl TOKa W HampsDKEHUs B LIEMH TOCTOSTHHOTO TOKa MpH
MOMOIIIN aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKOMCTBO ¢ 1udpoBoi nadoparopueit mo duszuke. [Ipumepsl uzmMepeHus
(bu3NYECKUX BETMYMH IIPHU MOMOIIY KOMIIBIOTEPHBIX JAaTYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBrxeHHEe. OTHOCHTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MaTepuasbHONl TOYKH, €ro MPOEKUUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenieHue, CKOpOCTh (CpelHssE CKOPOCTb, MTHOBEHHasi CKOPOCTb) HU
YCKOpPEHHE MaTepHalbHOW TOYKHU, MX MPOEKIHMH HAa OCH CHUCTEMbl KOOPJIMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHUS M ITyTH MAaT€pUaIbHOU TOUYKH OT BPEMEHHU U UX
rpaduku.

CBoOomHOe manmeHue. YcCKopeHue CcBOOOAHOTO TajacHus. JIBuKeHUE Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepualbHON TOYKU OT BPEMEHU U UX TPAPUKH.



KpuBonunenHoe  nBwkeHue. [IBHKEHHME  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHass ckopocTh. [lepumon m vacrtora oOpalieHws.
LlenTpocTpeMuTenbHoe (HOPMaIbHOE), KacaTelbHOE (TaHM€HIMAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIBHON TOUKHU.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHWE MPOIECCHl: CHUIOMETD,
IBWKCHUE CHApsOB, LEIMHbIE, ULIECTEpEHYAThIE U PEMEHHBIE [Eepeayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WITIOCTPALMS KMHEMATUYECKUX XapaKTePHUCTHK
JBUKCHMUS.

CnocoObI Ucclief0OBaHUs IBUKEHUN.

NnnrocTpanus npeaeinbHOro nepexoia i \3MEpEeHHe MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBanme ABUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenne nBukeHHs Teja, OPOIICHHOrO TMOJA YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.

Hanpapnenue CKOpoCTH pU ABUKEHUH 1O OKPYKHOCTH.

[IpeoOpazoBaHue yIriioBO CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN ABMXKEHHUS OJHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

N3ydeHne HEPAaBHOMEPHOTO ABMKEHHS C LEIbIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenre yckopeHus MpU NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TTOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NTYyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBI>KCHUH.

WN3mepeHnne  ycKOpeHUss ~ CBOOOJHOro  maAeHHs  (PEKOMEHIOBaHO
UCITIOJIb30BaHuE IU(GPOBOI TabopaTOpUn).

WN3yuenune paBmkeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPLUHUOHAIBHOW 3aBUCUMOCTH MEXKIY JAIbHOCTHIO
MOJIETA U HAYAJIbHOW CKOPOCTBIO TENA.

N3ydenune JBHXKEHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUojia OOpalleHHs] KOHUYECKOro MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeii 3akoH Hprorona. HMHepumanbsHble cuctembl otcuéra. [IpuHnmn
oTHocuTenbHOCTH ['anunes. HemHepuuanpHble CHCTEMBI OTCYETA (OINpENEIICHUE,
IPUMEDPBHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu Cuil.

Bropoii 3akoH HeroToHa 111 MatepuaibHONU TOYKH.

Tpernii 3ak0H Hbr0TOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJICHTHOCTh T'PAaBUTALMOHHOW U
WHEPTHOM MACCBI.

Cuna TskecTd. 3aBUCUMOCTh YCKOPEHHUsSI CBOOOJHOTO MAJEHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckor IMHPOTHL. JIBHKeHHE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec tema, nBuKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TPEHHSI CKOJBXKEHUS M Cujia TPEHUs
nokos. Koaddurmuent tpenus. Cuia CONpPOTUBICHUS TPU ABMIKCHUHM Tejla B
KUJIKOCTU WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHUS.

Hasnenue. ['mapocratuueckoe napienue. Cuna Apxumena.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: MOJAIIUITHUKH,
JBH>KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenune nBukeHUs T€Jl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCU€Ta.

IIpuHIMIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MACChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIUAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOJCHCTBYIOUIEH  MPWIOKEHHBIX K TeIy CUI C
MPOM3BEICHUEM MACChI T€JIa HA €r0 YCKOPEHUE B MHEPIIMATIbHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIINUX B PE3YIbTATE B3aUMOJICHCTBHS TEIL.

HN3mepenune macc mo B3anMO/ICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUM.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSL.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJ IPU JABMXKEHUHM OpyCKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBUCUMOCTH BPEMEHM JBMKEHHUS OpycKa TI0
HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccenenoBanre 3aBUCHMOCTH CWIJI YIIPYIOCTH, BO3HHMKAIOIIUX B IPYKUHE U
pPE3UHOBOM 00pasiie, OT UX AehOpMaIIHH.

N3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepe3
NErKui OJIOK.

N3mepenne kodduimenta TpeHHs MO BETUYHHE YTIIOBOTO KoddduimeHTa
3aBucUMOCTH F,,(N).

HccnenoBanrie nBHKeHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3ydenue nBuKeHUs rpy3a Ha Bajly ¢ TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHO TBEpAOE Teno. IlocTtymaTenbHOe M BpallaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTENBHO OCH BpaumieHus. llnedo cuibl
CrnoxxeHue cuil, NPUII0KEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHudyeckre yCTpOWCTBA M TEXHOJIOTWYECKHE IPOLECCH: KPOHILITEWH,
CTPOMTEJIBHBIA KpPaH, peMIETUaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

HccnenoBanre yCIOBHII paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBanne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydenune ycTOMYNBOCTU TBEPAOTO TENA, UMEIOIIETO ITUIOIIAb OIIOPBI.

Tema 4. 3axkonvt coxpanenus @ mexanuke.

Nmnynsc MaTepruanbHON TOYKH, CUCTEMBI MaTepUalIbHBIX TOYEK. LleHTp mace
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBMKEHUU LIEHTpa Macc.

WMMmysibe cWIIBI 1 N3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTnBHOE IBHI)KECHHUE.

MoMeHT umIynbca MaTepHabHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCA B UEHTPAIBHBIX MOJISIX.

PaGoTta cuipl HA MamoM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe
MpeICTaBIeHUE PaOOThI CHIIBI.

MOIIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKON SHEPIUU MaTE€pUaJIbHON TOUKHU.



[lorenuuanbHple W HENOTEHUHMANbHbIE CHUibl. [loTeHUManbHAs 3HEPrus.
[ToTenmmanbHas sHeprust ynpyro nepopmupoBaHHOW npykuHbl. [loTeHmanbHas
DHEPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM moje. [loreHnumanpHas sHeprus
Teja B TPABUTALIMOHHOM I0JI€ OJTHOPOJHOrO I1apa (BHYTpU M BHE mapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThbsi KOCMHUYECKasA CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHMYECKOU
DHEPIUM CUCTEMBI TeJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHymim i HACaTbHOM KUJIKOCTH KaK CJIEIACTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckne yCTpOHWCTBAa U TEXHOJOTHUECKUE MPOLECCHI: JIBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBI MHUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

HN3mepeHne MOITHOCTH CHJTBL.

W3meHeHune sHEpruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe mnpeBpamieHUss KUHETUYECKOM W NOTEHLUAIBbHOW JHEPIUU IIpU
JEVUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Npu CBOOOIHOM Ma/IEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmMUKym.

N3mepeHne nmmyJiibca Tea o TOpMO3HOMY Iy TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJAENIU 3JIEKTPOMOOWJIE M MOILIHOCTH
CHWJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBHH.

N3mepeHne KHHETHYECKOW SHEPTUHN TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ PAOOTOM CHUITBI
TPEHUS.

Onpenenenue pabOThl CWIBI TPEHHsS] NpPHU JIBHJKEHUM Tella MO HAKJIOHHOMU
IIJIOCKOCTH.

Pa3znen 3. MouiekyisipHas pU3UKa U TEPMOJANHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI MeopUU.

OcCHOBHBIE TMOJIOXKEHUS MOJIeKyJIsipHO-KuHeTnYeckoil teopun (MKT), wux
onbiITHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe aBuxkeHue. XapakTep
JNBW)KEHUSI W B3aMMOJCHCTBUSA 4YaCTHI[ BewlectBa. Mojaenu CTpoeHus ra3os,
KUAKOCTEH U TBEPABIX Ted U OOBSCHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekya (atomoB). KonuuecTBO BellecTBa.
[TocrosiHHass ABoragpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcus.

Mogenp uaeabHOTrO ra3a B MOJEKYJIIPHO-KMHETUYECKON TEOPUU: YACTHUILIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3omporiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemiecTBa. [ paduueckoe
IpeICTaBIIEHNE U30IPOIIECCOB: H30TEpMa, U30X0pa, n300apa.

CBA3p  MEXIy [JIaBJIC€HUEM U CPEJHEW KHUHETUYECKOW DHEprueu
MOCTYNATEILHOIO TEIJIOBOTO JBUKEHUSI MOJEKYJ HACAIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEM
KUHETUYECKOU SHEPTUEH MOCTYIATEIBHOIO TEMJIOBOTO JIBUKEHUS €€ YaCTHLI.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMAaTePUAaJIOB.

Jemoncmpayuu.

Mojenu IBUAKEHHS YaCTHUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Huddys3us xuakocTei.

Mogaens onbita LlTepHa.

[IpuTsrxeHrE MOJIEKYII.

Mojenu KpuCcTaJNINYEeCKUX PEIIETOK.

Hab6nronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

UccnepoBanne mnporecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHE MEXKTY TOPSYEH M XOJIOAHOM BOJIOM.

N3ydeHne H30TEPMUYECKOrO IMpoIecca (PEeKOMEHAOBAHO HMCIOJIb30BAHHE
udpoBoii 1adopaTopun).

N3yuyeHne n30X0pHOTO Mmpolecca.

N3yyenue nzobapHOro mpoiiecca.

IIpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM s
TEPMOJIMHAMHUYECKOW CHUCTEMBI. BHEIIHNE U BHYTpeHHHUE mapameTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEIHUE 3HAYEHHUs BEIWMYMH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHamMuku. (CamMonpou3BOJIbHAs — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens wnaeanpbHOro Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHEe MenpaeneeBa—KianeipoHa u BbIpa)KEHUE JJIsI BHYTPEHHEM JHEPTUU.
VYcnoBus NpUMEHHMMOCTH 3TOM MOJENN: HU3KAsl KOHIIEHTpAIUsl YacTHUIl, BBICOKHE
TeMneparypbl. BeipaxkeHue Juisi BHyTPEHHEW dHEPTruy OJHOATOMHOIO MIEAIbHOTO
rasa.

KBa3sucratnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas pabota B TepMoArHaMuKe. Beraucinenue paboTsl o rpaduky
npoiiecca Ha pV-auarpaMmme.

Termonepenaua  kak  cnoco0  WM3MEHEHUSI  BHYTPEHHEH  SHEpruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOIHOCTD, U3JIyUYEHHE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUIOEMKOCTH BEIECTBA. YpaBHeHUe Maiiepa. YaenpHass TEIioTa CropaHus
toruBa. Pacu€r komuuecTBa TEINIOTHI mNpu Temionepenaye. Ilondarue 00
aauabaTHOM IIpoIriecce.

IlepBblii 3aKkOH TepMOAWHAMHUKU. BHyTpeHHss »sHeprus. KomnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJMHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHKHA JJI1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIlepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM JJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO NEpeiaTh TEIUIOTY OT O0jiee XOJIOAHOTO Tena K 6ojee Harperomy 0e3
rkomrmencanuu (Knaysuyc). Heo6patumocTs MpUpOHBIX MTPOLIECCOB.

[Tpunnune! aectus TerioBbix MamuH. KIIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukm Kapno.

DKOJIOTUYECKHE ACTHEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsi3HEHHUE OKPYKAIOIIEH CPEbl.

TexHuyeckre yCTpOWCTBA MU TEXHOJOTHMYECKHE NPOLECCHI: XOJOAWIBHUK,
KOHJUIMOHEP, AHU3EIbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIUIOBBIX» OTXOJ0B C
MCII0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AIUS OMOOPTaHUYECKOTO TOTUIMBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTHUHU.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTtuyeckoM paclIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHHME YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEH SHEPTUH.

UccnenoBanue anqnabaTHOTO Mpolecca.

KomrnbroTepHbie MOAEIN TEIIOBBIX JBUTATEIECH.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

N3mepenue yaenbHOU TEMIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue aaunabaTHOro mpoiiecca.

N3yuyeHne B3aMMOCBSI3M DHEPrUU MEKMOJEKYJISIPHOTO B3aUMOACHCTBUSA H
TEMIEPATyPbl KUIIEHUS KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonl.

[TapooOpazoBanue u koHjaeHcanusd. VcnapeHue W KumneHue. YeiabHas
TEII0Ta MapooOpa3oBaHusl.

Hacpimiennsle u  HeHachllieHHble mnapbl. KauyecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH W JIABJIEHUS HACBIIIEHHOTO Napa OT TeMIEpaTypbl, UX HE3aBUCUMOCTb
0T 00BEMA HACBIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJKOCTH.

Bnaxxaocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIBbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrainmuyeckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctamnuzauus. YJeldbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanum TBEpOTO Tena. PacTsbkenne u cxxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux negopmariui.

TeroBoe pacuimpenue KUAKOCTEH U TBEPABIX Ted, 00bEMHOE U JUHEIHOE
pacuimpeHre. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHI] BEIlleCTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX NMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(pPUIIMEHT MOBEPXHOCTHOTO HATSXKEHMS.
Kanusapusie saBnenus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI:  KHUJKHUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TennoBoe pacuupeHue.

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npu noHM>XKEHHOM TABJICHUM.

N3mepenue cuiibl MOBEPXHOCTHOI'O HATSKEHUSI.

OMNBITHI C MBUTBHBIMH TJIEHKAMH.

CwmauuBaHue.



Kanunnsipabie sBieHusl.

Mopenu HEHbIOTOHOBCKOM KHUJIKOCTH.

Crioco0bl U3MEPEHUS BIAYKHOCTH.

HccnenoBanne HarpeBaHus U IUTABJICHUS] KPUCTAIIMYECKOTO BEHIECTBA.

Bunbr negopmariuii.

Habmronenne manbix aedopMariuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNS JKUIKOCTEM.

N3mepenue yiebHON TEIIOTHI IUIABIICHUS JIbJA.

N3ydeHne CBONCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITIOMEILECHNH.

N3mepenne ko3¢ humnpreHTa moBEepXHOCTHOTO HATSHKCHHMS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3rMHOBOro odpasma oT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JieKTpoguHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OnekTpu3auust Tel U €€ MPOSBICHHUs. ODJIEKTpUYECKU 3apsn. JlBa Buna
ANEKTPUYECKUX 3apsAdoB. [IpOBOAHMKM, IHMAJIEKTPUKA W IOJYyIPOBOIHHKHU.
DNeMEeHTapHbId AJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUSI AIIEKTPUUYECKOTO
3apsa.

B3aumoperictBue 3apanoB. Toueunsie 3apsaabl. 3akoH KyiioHa.

DnekTpudeckoe nose. Ero nercTere Ha dJIEKTPUIECKUE 3apsibl.

Hampsok€aHocth  amekTpuueckoro  moing.  [IpoOnbii  3apsg.  Jluaum
HaIPSHKEHHOCTH JIEKTPUUECKOTO 1os. OJHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO IMMOJASA. Pa3HOCTH MOTEHIMATIOB H
HanpsbkeHue. lloteHnumaneHass SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTreHuman snekTpocTaTiyeckoro noiis. CBA3b HANPSXKEHHOCTH MOJIS U PA3HOCTU
NOTEHIIMAJIOB JUISl DJIEKTPOCTATUYECKOTO Toyis (Kak OJHOPOJHOTO, TakK M
HEOTHOPOIHOTO).

[IpyHIMI Cynepno3uLInN dJIEKTPUIECKUX TOJIEH.

[Tone Ttoweunoro 3apsima. [lonme paBHOMepHO 3apspkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00BEéMY miapa. [lose paBHOMEpHO 3apsKEHHOM
OeCKOHEYHOM IUIOCKOCTU. KapTuHBl JMHUN HaNps>KEHHOCTH 3TUX TMOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKM B IIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3APsAI0OB.

JIMpIEeKTpUKHI B AIEKTPOCTATUYECKOM oJIe. Jusnexrpuyeckas
ITPOHUIIAEMOCTh BEUIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOrO
KOHJIEHCATOpA.

[TapannenbHOE coennHeHNE KOHIeHCAaTOpOB. [locnenoBarenbHOE COEAMHEHHE
KOH/JIEHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCATopA.

JIBU>KEHME 3apsyKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOIMYECKUE MPOLIECCHL: DIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHCaTOphl, renepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y NIPUHIMII JEUCTBUS HIEKTPOMETPA.

DIIEKTPUYECKOE ITOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Monensb anekTpocratuyeckoro reueparopa (Ban ge I'paada).

IIpOBOIHUKH B 3IEKTPUYECKOM II0JIE.

DIIEKTPOCTATUYECKAS 3aIUTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IJIACTUH, PACCTOSAHUS MEXAY HUMH U JUAJIEKTPUUYECKOW MTPOHUIIAEMOCTH.

DHeprus dJIEKTPUYECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsiika U pa3psjika KOHJIEHCATOpa YEPe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmMUKym.

OueHka cuj B3auMOJENCTBHS 3apsyKEHHBIX TEI.

HabGnronenue npeBpallieHns SHEPTUH 3apsSHKEHHOTO0 KOHASHCATOPa B SHEPTHUIO
W3JIy4YE€HUSI CBETOANO/A.

N3ydenne npoTekaHus TOKa B LEIH, COAEPKaIIel KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAIOB (HampsHKEHUs ) npu
IIOCJIEA0BATENBHOM COEAMHEHNN KOHAEHCATOPOB.

Hccenenosanue paspsga KOHICHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmpuiecKuilt mok.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusa CymIECTBOBAHMS MOCTOSHHOTO JJIEKTPUYECKOTO TOKa. McTounmkm
toka. Hanpspokenue U u D1C é&.

3akon OMa Jij1d yyacTka Lenu.

DIIEKTPUYECKOE CONPOTHBIICHUE. 3aBUCUMOCTh COINPOTHUBIICHUSA
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA IONEPEYHOTO CEYCHHS.
Y nenpHO€ CONPOTHUBIICHUE BEIIECTBRA.

[TocnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBIE€HHBIX AekTpruyeckux nenei. [pasuna Kupxroda.



Pabota snextpuyeckoro Toka. 3akon [[xoyns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOILIHOCTb, BbLAEIsSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHUME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOHM) JJIEKTpUYECKOW 1enyd. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B 1ienu MOCTOSIHHOTO TOKA.

TexHudyeckre yCTPOMCTBA M TEXHOJOTHYECKHE TIPOLIECCHI: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenune cuiibl TOKa U HaMPsHKEHMUS.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANPSKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb COINPOTHUBIICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUIOLIAM TOTIEPEYHOT0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJTbI TOKAa OT CONTPOTUBIIEHUS MPU MOCTOSIHHOM
HaIpsKEHHUH.

[Ipssmoe uzmepenne IJC. KopoTkoe 3aMbIkaHN€ TrallbBAHUYECKOTO 3JIEMEHTA
Y OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrniocoObl coenHEeHHsI HICTOYHUKOB Toka, D/1C GaTtapeii.

UccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHUKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANPSDKEHUA I JIaMIIbI
HaKaJMBaHMUSI.

VYBenuueHnue npenaesia u3MepeHust amnepmerpa (BoJIbTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO CONTPOTUBIICHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHUYECKOro 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIOCAMU MCTOYHUKA TOKa
OT CHJIbI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TIOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuueckas MNPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTh COINPOTUBIICHHS METAJUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTbD.



DIEeKTPUUECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u puMecHast MIPOBOJANUMOCTh
MOJIyTpOBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1onynpoBoHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS JTHCCOLMALIMSL.
OnekTponus. 3akonsl Dapajes IJs AIEKTPOIH3a.

OneKkTpudeckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIbHbBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. Ilmasma.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: ra3opaspsIHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: TUOL,
TpaH3ucTop, (GOTOAMOMA, CBETOJIMOMA, TalbBaHWKA, padUHUPOBAHUE ME]IH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsbl anekTponu3a Papanes.

HckpoBoii paspsa ¥ IPOBOIUMOCTb BO3yXA.

CpaBHEHHE MPOBOUMOCTH METAJNIOB U NOJIyIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIUMOCTD AHO/JIA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HaOnronenue anextposnsa.

N3mepenne 3apsiaa OTHOBAIEHTHOIO MOHA.

UccnenoBanre  3aBUCUMOCTHM  CONPOTHBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THOJA.

Du3nYeCKUil MPAKTUKYM.

CniocoObl u3MepeHus PU3NYECKUX BEITUYHH C MCIOIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTA U3MEPEHUN (PU3UUECKUX BEIHYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3MYeCKUX BEIUYMH, NPOBEPKA NPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHUYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H.

WN3yuenne kypca ¢usuku yrayOnéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM CONEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcamu
MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemmnoie nOHAmMUA, CEA3AHHBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HanuA: ABICHUE, HAay4HbIA (aKT, runotesa, (u3MUecKas BEIWUYMHA, 3aKOH,



TEOpHsi, HaONIOJICHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, W3MEpPEHUE,
HOTPELIHOCTU U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPpOBast 1abopaTOpusl.

Mamemamuxka: penieHHe CUCTEMbl ypaBHEHUW. JIuHelHas ¢QyHKUIMS,
napabona, runepoosna, ux rpaguku U cBoiicTBa. TpuroHomerpuueckue (PpyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozusa: Mmexannueckoe IBIKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arps3HEHHE OKpY)KAIoIIeH Cpeibl,
yTUIN3alusg OHOOPraHMYEeCKOro TOIUIMBAa JUIs BBIPAOOTKH «TEIUIOBOI» U
AJIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B )KUBOU MIPUPOJIC.

Xumua: JUCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYII,
MOJIb BEUIeCTBa, MOJIApHAs Macca, IMOJlydeHHe HaHOMAaTepHUajoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, IEKTPOIUTHIECKAs JUCCOIUAIINS, TaTbBaHUKA, SIEKTPOHHAS
MUKPOCKOTIHS.

T'eozpaghus: BIaxXxHOCTH BO3TyXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonocua: npeodbpazoBaHuE JBUKEHUN C HCIIOJIB30BAHUEM MEXAHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéryarble KOHCTPYKIMHU), UCTOJIh30BAaHME 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTHUE), JBHUraTellb BHYTPEHHETO
CrOpaHusi, napoBasi TypOHHa, OBITOBON XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOIOTHH
MOJyYeHUs] COBPEMEHHBIX MAaTepHUaloB, B TOM UHCJIE€ HAHOMAaTepHajoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3allUTa, 3a3€MJIEHUE 3JIEKTPONpPUOOPOB,
ra3opaspsaHbIe JIaMIIbl, TOJIyIPOBOIHUKOBbIE IPUOOPHI, FaIbBaHHUKA.

11 KUIACC

Pa3znen 4. JinekTpoguHaMHKa.

Tema 4. Macnummnoe none.

B3aumopnencTBre TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUuMH. [IpuHIMO cyneprno3uuuu
MarHUTHBIX NOJEU. JIMHUY MAarHUTHOU MHIYKLIUU.

MarnuTtHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHHUKA, KAaTYIIKH U
KpyroBoro BuTka). OneIT Dpcrena.

Cuiia Amnepa, €€ HalpaBJI€HUE U MOy JIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYb. [[BH>KEHUE 3apsKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHoM mose. Pabota cuibl Jlopenna.

MarnutHoe nose B BeuiectBe. @eppOMarHeTHKy, napa- U AMaMarHeTUKH.



TexHuueckue YCTpOfICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IIPUMCHCHHC

ITOCTOSIHHBIX MarHHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANEKTpOABUTATENL SIKOOHM, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna  nuHMHM  MHAYKIMM  MAarHUTHOTO  MOJA  MOJOCOBOIO  H
10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuna nuHuii MAarHuTHOM MHAYKLIMH TOJIS JUIMHHOTO TIPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOIO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumoperictBre n1ByX NpOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue ABUKEHUSI MydyKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHnMn JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJI MOCTOSIHHBIX MArHUTOB.

HccnenoBanre cBOMCTB (eppOMArHETHKOB.

UccnenoBanne necTBUSI NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyeHnne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHUSI CUIIbI AMIIEpA.

Tema 5. dnekmpomazHumnas UHOYKYUsL.

SIBiieHnEe DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOopa MarHUTHOU
naaykuun. JOJIC wHAyKnuu. 3aKOH 3JIEKTPOMAarHWTHOW WHAyKuuu Papajnes.
Buxpesoe anekrpuueckoe nozne. Toku Pyko.

OJC uHAYKUMH B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
ABnenue camonnaykuuu. IJ{C caMOUHIyKIIUY.

DHEPrusi MArHUTHOTO TMOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: MHAYKUHWOHHAsS
neYyb, COJICHOU, 3aIIUTA OT AIEKTPU3ALUHU TEJl IPU JBUKEHUU B MAarHUTHOM T10JIE
3eMJIu.

Hemoncmpayuu.

HabOmronenne ssBieHusI 3JIeKTPOMArHUTHOW MHTYKITHH.

UccnenoBanne 3aBucumoctd ODJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne marauTa B aJJlOMUHHAEBOM (MEIHON) TpyOe.

SIBneHre caMOMHAYKIUH.

Nccnenosanne 3aBucumoctu J/]C caMOMHAYKIMH OT CKOPOCTH M3MEHEHUS
CUJIBI TOKA B LETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmMuKym.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIMU BUXPEBOIO MATHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS] CAMOUHTYKIIHH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnea S. KosieOanust u BOJTHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarensnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonnyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTuyecKoe ONMUCAHUE (3aKOH COXPAaHEHMsI MEXaHUYeCKo 3Hepruu). BeiBox
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM M3 MX SHEPreTUUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUSI.

Amrnutyna u ¢aza konebanuif. CBsi3b aMIUTUTYIbI KOJIEOAHUN HCXOIHOMU
BEJINYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u uactora kosnebanuit. Ilepuon manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTU4ecKoro MastHuka. llepuoa CBOOOMHBIX KoJieOaHUN TPYKUHHOTO
MasTHHKA.

[Tonsarue o 3aryxaromux Koiedanusx. BeiHyK1eHHbIe koyieOanus. Pezonanc.
Pe3sonancHass kpuBas. BinmsgHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHMYECKUE MPOLECCHl: METPOHOM, YacChl,
Kaydelld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBYKCHHS.

HabGnronenne He3aBUCUMOCTH TIEPUOJAa MAJIBIX KOJIeOaHUI rpy3a Ha HUTHU OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJ€OAaHM M 3aBUCMMOCTH  NE€pHOJA
CBOOOTHBIX KOJIEOAHHI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHMN Tpy3a Ha MACCHUBHOM TMpYXUHE C IEJbIO
(dbopmupoBaHUs NPEACTaBICHUN 00 UAeaIbHON MOIENU PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SJHEPTUU NIPH KOJIEOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanrie BIHYKICHHBIX KOJIEOAHU.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, nPaKmuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO U MIPYKHUHHOIO
MasTHUKOB.

N3yueHune 3aKOHOB JIBUKEHHUS TeJa B X0JI€ KosieOaHUil Ha yIpyroM MojBece.

N3yyeHne nBUKEHUS HUTSHOTO MasgTHUKA.

[IpeoOpa3zoBanue SHEPTUH B IPYKUHHOM MAasTHHUKE.

UccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTyXaIOMIUX KOJIEOaHU.

WccnenoBanrie BIHYXACHHBIX KOJIEOAHUM.

Tema 2. dnekmpomacHumnbple KO1e0AHUA.

Konebarenbubiit koHTYp. CBOOOAHBIC JJIEKTPOMAarHUTHBIE KOJEOAHHS B
uaealbHOM KoJiebaTenbHOM KOHType. @opmyna Tomcona. CBsizb aMIUIUTYIbI
3apsja KOHJEHCATopa ¢ aMIUIMTYIOM CUITbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YJHEPTUU B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromnime AJIEKTPOMArHUTHBIE KoJIeOaHuUsl. BrinyxeHHbIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepemeHHBII TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JICUCTBYIOIIEE 3HAYCHHE CHJIBI TOKAa W HAMpsDKEHUs MOpU pa3iudHou (dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycouanbHbld TIEPEMEHHBIM TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENM CUHYCOWJAIBHOIO NEPEMEHHOrO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpskeHU.

Uneanpubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya u TOTpeOsICHHE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU IPU TPOU3BOACTBE 3IIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHuueckne yCTpOMCTBA U TEXHOJOTHMYECKHE IPOLECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU AJIEKTpONEpeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTH 4aCTOTHI CBOOOIHBIX KOJIEOAHHMI OT MHIYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuuimorpaMMbl SJIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOopA.

BoiHyX/IeHHbIE CHHYCOUIATbHBIE KOJIEOaHUsI.

Pesucrop, kaTylmika MHIYKTUBHOCTH M KOHJEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3sonanc mnpu mnocienoBaTeNbHOM COECAMHEHUM PE3UCTOPA, KaTyLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoiicTBO 1 IPUHILINI IEUCTBUS TpaHCchopmaTopa.



Mogenb JIMHUY 3JIEKTPONEepeIayu.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKmMUKym.

Nzydenue tpanchopmaropa.

HccenenoBanne MEpeMEHHOTO TOKA 4Yepe3 IOCIEAOBATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy W PE3UCTOP.

Hab6nronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHDL.

MexaHuueckue BOJIHBI, YCJIOBUA HX pacnpoctpaneHusi. llomepeunbie u
OpOJ0OdbHbIE BOMHBL. IlepHol, CKOPOCTh pPACHpPOCTPAHEHUS M [JIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpaXeHHe, MpeloMieHue, MHTephepeHIus U
nudpakius.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HeHHE OKPYKAIOIIEH CPEBI.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisspu3anus, uHTepdepeHns u qudpaKius.

[IIxana >7€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE 3JeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBS3U U TeNEBUACHUS. Panuonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHudyeckre yCTpOWCTBA M MPAKTHUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajiap, paauonpuEéMHHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBY-neus,
yIAbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJTULIUHE.

Jemoncmpauuu.

OO0pa3oBaHue U paclpoCTpaHEHUE MTONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmromeecs Ten0 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTbH JIJTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HabGnronenue orpakeHus: U MpeIoOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepennu u qudpakiini MEXaHUYECKUX BOJIH.

AKyCTUYECKUI PE30OHAHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HabGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMArHUTHBIX — BOJIH: OTpPAKEHHUE,
MpesIoMJICHUE, MO pu3anysi, udpakius, UHTephepeHITsI.

Oo6napyxeHue nHGPaKPaCHOTO U YIAbTPahUOIETOBOTO U3ITyUESHHM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, nPaKmuKym.



N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOCTPaHEHUE CBETA B OJHOPOIHOMU cpene. Jlyu cera.
To4YeuHBIN UCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenne nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MMOKa3aTelb
npesioMieHus. OTHOCUTENBHBIN MOKa3aTenb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETa M COOTHOLICHWE [JIMH BOJIH IMpHU IEPEXOAE MOHOXPOMATHUYECKOrO CBETa
4yepe3 rpaHully pasfena ABYyX ONTUYECKUX CPEI.

Xon nmyueit B npusme. [ucnepcust cera. ClioxHBIA cocTaB O€I0ro CBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxxeHue. [IpenenbHblil yroi MOJTHOr0 BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaroimve JuH3bL. ToHkas mauH3a. DOKyCcHOE
paccTosHUE M OINTHYECKass CHJla TOHKOW JIMH3BL. 3aBHCHUMOCTh (POKYCHOTO
PACCTOSIHUSI TOHKOM c(epuyecKoil JMH3bI OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MTOKA3aTeNs MPEJTOMIIEHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1ABAEMOE JIMH30M.

Xop nyda, NpPOLIEAIIEro JIMH3Y IOJ IPOWU3BOJIBHBIM YIVIOM K €€ TIJIaBHOM
ontudyeckor ocu. IlocTpoeHne wu300pakeHUNW TOYKM M OTpe3Ka IMPsSMOU B
coOMparolUX U PACCEUBAIOIIMNX JIUH3AX U UX CUCTEMAX.

OnTuyeckue nmpudopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurtepdepenuus cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBus HaOMOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHLIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHMKOB. IIpuMepsl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakiuoHHas pemérka. YCIOBUE HaOIIOECHUS
IJIaBHBIX ~MAakKCHMyMOB TIpH  MAJE€HUM MOHOXPOMAaTHYECKOro CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne YCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIMOHHAs periéTKa.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHHS CBETA.

Hab6nrogenune noaHoro BHyTpEHHETO oTpakeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONApaLIEIbHYIO
IUIACTUHY U IIPU3MY.

UccnenoBanrie CBONCTB N300paKEHUH B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOa.

HaoGmronenne nuatepdepeHunn crera.

HaGnronenue 1iBeTOB TOHKUX IJIEHOK.

Hab6mronenune nudpaxium ceera.

N3ydenne nudpakiimOHHON peIIéTKy.

Hab6monenue nupakiuoOHHOTO CIIEKTPA.

HaOnronenue aucnepcuu cBera.

Habmoenue nomisipuszanuu cBera.

[IpumeHeHre noiIpoua0B JIJIsl U3YUCHHUS] MEXAHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepeHne nokasaTess NpeJoMIIEHNs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSHUSL OT BellecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

N3mepenne PoKyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JINH3.

[TomyyeHnue n300pakeHusi B CUCTEME U3 INIOCKOI0 3epKaJia U JIUH3bI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Ha6monenue nudpaxkuuu, uHTEpPEpeHnn U MOJIsIpU3aliii CBETa.

N3yuyeHue noysipu3auy CBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3yuenne nHTEpPEPEHINH JTA3€PHOTO U3TyUYCHHS HA IBYX IIETISX.

HabGmronenue nucnepcun.

Habmronenue u ucciaegoBanve qudpakiimOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOW BOJIHBI.

[Tomyyenue criekTpa M3Iy4YEHUS! CBETOMOJIAa MPU MOMOIIHN AUPPAKITMOHHOM

PEIETKH.
Pasznes 6. OcHOBBI cIeUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.
'pannnpl  OPpUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIIELIUAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpaszoBanust  JlopeHia.
VYcinoBue npuuUHHOCTA. (OTHOCUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEISTUBUCTCKOW YaCTULIBI. DHEPIrus
MOKOS.



TexHuyeckne YCTPONCTBA M TEXHOJIOTMYECKHE IPOILIECChl: CIYTHUKOBbBIC
NPUEMHUKY, YCKOPUTEIU 3aPSKEHHBIX YaCTHII.

VYyeHnueckuit SKCEPUMEHT, J1abOpaTOpPHBIE pabOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W SHEPrUU  PEISITUBUCTCKUX  4YacTUI[ (MO
dboTorpadusM TPEKOB 3apsXKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBasi pusnka.

Tema 1. Kopnyckyaaphno-6011060ii oyanusm.

PaBHOBecHOE TEIIOBOE M3NIyueHUE (M3JIyueHHe aOCOIIOTHO YEPHOTO Tena).
3akoH cMemienns Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiThl A. I'. Ctonerosa. 3akoHsl (hoTodddexra. YpaBHeHHE
OitHreitHa 1t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YaCTHOCTH, [IaBJieHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 W a0COJMIOTHO OTpakawlnyro moBepxHOCTh). Omnwitel [1. H.
JleOeneBa.

BomHoBbIE cBOMCTBA yacTull. Bonnel ne bpoia. liimaa BoaHbI ae bpoitist n
pa3mepbl 00JacTy JIOKAIM3alMKM ABWXKyHledcsa dactuilpl. KopmyckymisipHo-
BOJIHOBOM Ayanu3Mm. [{udpakiys 37eKTpOHOB Ha KpHUCTaJIax.

Crneunduka ndmeperuii B Mukpomupe. COOTHOIIEHUS] HeomnpeaenEHHOCTeN
I'eitizenbepra.

TexHu4yeckre yCTPONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
dboTodneMeHT, (OTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®oT03(]heKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeMHETo GoTodddexra.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, nPAKMUKYM.

Hccnenosanne Gporopesucropa.

N3mepenne nmocrosiaaoM [I1anka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA Y€pPEe3 CBETOJIMO OT HAIPSKECHHUSL.

Tema 2. @u3zuka amoma.

OnbITl MO HCCIENOBAHUIO CTpOoeHUs aroMma. I[lnmaHerapHas monenb aromMa
Pesepdopna.

[Toctynatel bopa. U3nyyenue u norsnoiienne (GOTOHOB MPH MEpPexojie aToMa
C OZHOTO YPOBHS DHEPIUU HA IPYIrOi.



Buapl ciektpoB. CrieKTp ypOBHEU 3HEPTrUU aTOMa BOJOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31y4eHHe cBeta. Jlazep.

TexHuueckne yCTPOWCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPAJbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopaa.

HaOmronenue nuHeyaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTULL.

Onpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3ITyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, nPAKmMUKym.

HaOmronenue nuHeiyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U M3MEPEHHE
nocTossHHOU Punbepra.

Tema 3. Qu3zuxka amomHoz20 A0pa u 31eMeHMAPHBLIX YACHUY,.

Hyxnonnass monens sanpa IelizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M30tomnsl.

PannoaktuBHOCTE. Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nyuyeHue.

3aKkOH pPaguOAaKTUBHOTO pacmaza. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIErO H3IY4YCHHs. BiusHHE paJTHOaKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrectBeHHbIi QoH n3mydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledekT macchl sapa.

Snepubie peakuuu. Jlenenue u cuHTe3 anaep. SAnepusie peaktopsl. [IpoOaemsr
YIIPABISIEMOTO TEPMOSAEPHOIO CHHTE3a. OKOJIOTMYECKHE aCIIEKThl Pa3BUTHUSA
SAIEPHON SHEPrETUKMU.

Metozasl perucTpaly U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUA. bapuOHBI, ME30HbBI U JICNTOHBI.
IIpencrasinenne o CtannaptHoi Moaenn. KBapk-ritoOHHAst MOJEINb aIpOHOB.

®usuka 3a npenenamu CrangaptHoil mozaenu. TéMHas marepus U TEMHas
SHEPIHUsl.

EauHcTBO uznueckoi KapTUHBI MUDA.

TexHu4yeckne yCTpoMCTBa M TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAsi ToMOrpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue TpEKOB 4acTUIl (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanue paainoakTUBHOTO (POHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoiieHus 0eTa-4acTull aTlOMUHHEM.

Paszpnes 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33pEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEHUMOCTh 3aKOHOB (U3MKKA JUIsI OOBSCHEHHUS IPUPOJIBI
KOCMHUYECKNX OOBEKTOB.

Metonbl aCTpOHOMHUYECKHUX HCCAeA0BaHUNA. (COBPEMEHHBIE ONTUYECKHUE
TEJICCKOIIBI, PaJMOTEIICCKOIIBI, BHEATMOC(EepHas aCTPOHOMHS.

Bun 3Bé3mHoro nHeba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, MX BUIUMOE
JIBIDKCHUE.

ComnHeuyHas cucTema.

Connne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. [[narpaMmma «CreKTpalibHbIN Kjacc —
CBETUMOCTB». 3BE3JIbI TJIABHOM IIOCIEIOBATECILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CcTpoeHue
3B&37. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3J1. DTambl )KU3HHU 3BE3]I.

Muneunsiii I[Iyte — Hama [Manaktuka. Ilonoxenune u nBuxenue CoJiHIIA B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHbIE NBIPHI B sApax
rajlakTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66sa. Pazoeranue ramakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE H3IydYeHHUE.

MacmrabHas crpyktypa Beenennoi. MeraranakTuka.

Hepeménnple mpo06iieMbl aCTPOHOMUM.

Yuenuueckue naonrwooenus.

Habmronenus 3BE3nHOTO HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUI JJIsI ONpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE cO03Be3Ausi CeBEpHOro IMOJyIIapus WU sSpKue
3BE3ILI.

HaGmronenuss B Teneckon JlyHbl, TIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIIJICHUH.

Du3nYeCKUil MPAKTUKYM.

Cnioco0bl n3MepeHus: GU3NIECKUX BEIUYMH C UCIIOIh30BaHUEM aHAJIOTOBBIX
1 UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3HUECKUX BEIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBenieHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECHOBAHWM  3aBUCUMOCTEU
(¢u3MYeCKUX BEIUYMH, NPOBEPKA NPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  paszlenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

O6001maromee NOBTOPEHUE.



O06o0061enne U cucreMaTu3alusl CoAepkKaHus pa3enoB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEPMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEHHAIBHOM TEOPHUM OTHOCUTENBHOCTH», «KBaHTOBas
busnKa», « IEMEHTHI aCTPOHOMUU U ACTPOPUZUKIY.

Ponp ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATMUYECKOH chepax AedaTeabHOCTH YEI0BEKa, pOoJib U MECTO (PU3UKH
Y aCTPOHOMMU B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYEHUE OIKUCATEIbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DYyHKIIMIA
(bu3uYecKoil TeopuH, poib (HU3UIECKON TeOprur B (POPMUPOBAHUU MPEACTABICHUIMA
0 (u3nUecKoll KapTUHE MHUpa, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJEP>KATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OMOJIOTUHU, XUMUH, TeOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnoie nOHAMUA, C6A3AHHbLE C UZYUECHUEM MEMO006 HAYUHO20
no3nanua: SBICHUE, HAy4YHbIH (akT, rumnoresa, (pusmyeckas BETWUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, ODKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPEITHOCTU U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, ITU(poBast 1a00paTOPHS.

Mamemamuka: peUIEHUE CUCTEMBl YypAaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIUHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPBI M MX NPOEKIMH HAa OCU KOOPJAMHAT, CIIOXKEHUE BEKTOPOB.
[IpousBoanbie 3yeMeHTAapHBIX GyHKUMNA. [Ipu3Haku nomoOHs TPEYroNbHUKOB,
onpeesieHne TIOMAaU IOCKUX (GUryp u oobEMa Tel.

Buonozun: »>nextpuueckue SIBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIE
JBYDKEHUS B JKMBOW IIPUPOJE, OKOJIOTMYECKHME PHUCKHA IIpU IIPOU3BOJACTBE
ANEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HECHHE  OKPYXKAIOIIEH  Cpensbl,
yABTPa3BYKOBasg JUArHOCTMKA B MEIWLHMHE, ONTUYECKUE SIBJICHUS B KUBOU
IIPUPOJE.

Xumusn: CTPOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEJd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAIUIMYECKOM pEIIETKH, CHEKTpalIbHBIN
aHam3.

T'eocpachusa: wmarHuTHbBIE TMONIOCA 3€MJIM, 3aJIEKU MArHUTHBIX  PY/I,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJABUTATENb SIKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHIAYKIMOHHAs IeYb,
JMHUM 3JIEKTpONEpeay, 3JIEKTPOIBUraTelb, pajgap, paIluonpUEMHUK, TEIEBU30D,
aHTeHHa, TtenepoH, CBY-neub, yIbTpa3ByKoBas JAMATHOCTUKA B TEXHMHKE,



HpOCKHHOHHBIﬁ alIiapar, BOJIOKOHHAA OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHHKOBBEIC
HpI/IéMHI/IKI/I, AACPHASA SHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



I[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VYJIBTATDHI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHUA Yy4eOHOro mnpeamera «DuszmKay
JOJIKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIlN{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, pacUIUpeHHE >KU3HEHHOTO
ONBITA U OIBITA IEATEIBHOCTU B MPOLIECCE Peaau3allii OCHOBHBIX HAIlpaBJICHUU
BOCHIUTATEIIbHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIaHCKOr0 BOCIIUTAHUSA:

e c(oOpMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3HMIMH  OOYydYaromIerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCHICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYECIOBEUECKUX TyYMAHHUCTHYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJICHCTBOBaTh C  COLMUAIBHBIMM  HWHCTUTYTAaMH B
COOTBETCTBHH C UX (QYHKIUSIMH 1 HA3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTApPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpa)X JaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHUE K IOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIEHMBATH CUTYallMIO M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IESTEIBHOCTH YUEHOTO;

e OCO3HAHHUE JMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMUBOTO Oy MyIIETO.

3CTETUYECKOI0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIICHWE K MHUPY, BKIIOYAsg HSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



HWHTEPEC K Pa3IUYHbIM chepam mpodecCHOHaTBEHON eI TeTbHOCTH, B TOM
YuClie CBSI3aHHBIM C (QU3MKOW W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiien mpodeccun U peaqu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B
007acTH (PU3HUKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJJOIrHY€CKOIro BOCIIMTAaHUA

c(OpPMHPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpbI, OCO3HAHUE IJIOOATBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HaHUS 1eJIel yCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA,;

pacIIMpeHre OmbITa AESATENBHOCTH SKOJIOTMYECKON HANpaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKe.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAYYHOW [ESITEJIbHOCTH, TOTOBHOCTh B IPOIIECCE
U3y4YeHUs (PU3MKH OCYILIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeSATEeTbHOCTh UHANBUIYAIBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE yUeOHbIE 1eHCTBUS
Ba3oBble JjornuecKue 1ecTBUA:

CaMOCTOATENBHO  (OopMyNIHMpOBaTh M aKTyalM3UpoOBaTh MpoOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOOCTHKEHUS;

BBISIBJISATH 3aKOHOMEPHOCTM M MPOTHUBOPEUHST B PaCCMaTPUBAEMBIX
(U3HYECKUX SBICHUSIX;

pa3pabaTbIiBaTh IJIaH PEIICHUS MPOOIEMBI ¢ YUETOM aHaIn3a UMEIOLTUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIEJISAM, OLIEHUBATh PUCKH ITOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TIPHU PELIEHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJICA0BATC/IBCKHUC I[eﬁCTBHﬂZ

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMU U METOJaMU
(bu3nYecKoil HayKH;



BJIaJCTh HaBbIKAMH  Y4EOHO-HMCCIIEIOBATEIIHCKOM u MPOEKTHOMN
NEATeTLHOCTH B 00JIacTH (PU3HMKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHs 3ajJady  (PU3n4ecKkoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHbIX METO/IOB MMO3HAHUS,

BJIAJIETh BHJAMHU JESITEILHOCTH MO TMOJYYCHHI0O HOBOTO 3HAHMS, €ro
WHTEpIIpeTaluy, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX
CUTyallsaX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacCTU
(NIRIINGH

BBISIBJISAITH MPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJu3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE€3y €€ pEUIeHHs, HaxOAUTh AaPryMEHThl A
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MapaMeTpbl U KPUTECPUH
pelieHus;

aHAJIM3MPOBATh IMIOJYYEHHbIE B XOJI€ PEIICHUSA 3aJaud Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BaTEIbHOU
NESATEILHOCTH, B TOM YHCJIE TIPH U3YUYECHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYaIlHsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHUS TO0 (U3NKE B MPAKTUYECKYH0 00JacTh
KU3HEICATCIbHOCTH;

yMETh HHTETPHUPOBATh 3HAHUS M3 Pa3HBIX IMPEAMETHBIX 00IacTeH;
BBIJIBUTaTh HOBBIC UJECH, IIPEJIaraTh OPUTMHAIBHBIE TTOJXO0/Abl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nunpopmanueii:

BJIa/IETh HABbIKAMU NOJyuYeHUs MHPopManuu (U3HYECKOTO COACpPIKAHUS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYILECTBIATH IOUCK,
aHaNM3, CUCTEMATU3AIMI0 M WHTEPHpPETalHi0 HH(POpMALUU Ppa3IuYHBIX
BUJIOB U ()OPM MPEACTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCIOJIb30BaTh CpEICTBa HH(DOPMALMOHHBIX U KOMMYHMKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIOAEHUEM TPEOOBAHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOr0 COJAEP)KAaHUSI B Pa3IM4YHBIX (popmaTax ¢
y4€TOM Ha3zHayeHuss MHGPOpMalMM U LEJNEBOM ayJAUTOPUH, BBIOUpAs
ONTUMAaNIbHYIO (POPMY IPEICTABICHUS U BU3YyAIU3ALIHUH.

KoMMmyHuKaTHBHbBIE YHHBeEpPCcAJIbHbIE YyeOHble 1elCTBUSA:



OCYIIECTBJIATh OOIIEHHEe Ha Ypokax GU3UKA U BO BHEYPOUHOMU
NESATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arh
KOH(DJIUKTBIL;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MpPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUYAJIbHON paOOThI;

BbIOHMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeATEIbHOCTH, OpPraHUW30BbIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH
JEUCTBUH, paclpeiesaTh POJIU ¢ YYETOM MHEHHI y4aCTHUKOB, OOCYK/1aTh
pE3ybTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHIbl B
o0l pe3ysbTaT o pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLEHUBAaTh HJAEH C MO3ULUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MpPOSIBISATH  TBOPYECTBO W BOOOpa)keHue,  ObITh
WHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO  OCYILIECTBJIATH  IO3HABATEJbHYIO JESTENbHOCTh B
obnacTu (U3MKK W aCTPOHOMHH, BBISIBISATH NPOOJIEMBI, CTaBUTh U
bopMyIpoBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOATEILHO COCTaBIIATH MJIAaH PEIICHUS] PACUETHBIX U KaYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NPAKTUYECKON pabdoThl C YYETOM HMMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclMpATh  paMKM  ydyeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHN;

7ieNaTh OCO3HAHHBIA BHIOOP, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO MU MPOSBICHUIO 3PYAMIMH B 00JIacTU
(GU3HUKH, TIOCTOSHHO TOBBIIIATH CBOW 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBEI B JICSATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJICTh HABBIKAMM IIO03HABATEJIILHOM peduiekcun Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

WCIIOJIb30BaTh MpUEMBI pediIeKCuu I OIEHKH CHUTyalluh, BhIOOpa
BEPHOTO PELICHHUS;

YMETh OILIEHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATH PEUICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHl JPYyrUX IIPU aHAIU3E Pe3yIbTaTOB
JIEATSIILHOCTH,

MPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMAaTh MOTHBBI M apPryMEHTBI JIPYyTHX MpPH aHAIW3€ pPE3yJbTaTOB
NS TeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OUTUOKH.

B mpomecce mocTkeHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMEI T10
dbu3uKe UL ypOBHS CpeaHero oOmero oO0pa3oBaHHS y OOYYaroIIUXCs

COBEPIICHCTBYETCS AYMOIIMOHATBHBIH UHTEIUICKT, IPEeIOoJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

HMOIMOHATILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOITMOHAIBLHOM c(epbl, OBITh YBEPEHHBIM B CEO€;

caMOpETyJIMPOBaHUS, BKJIIOYAIONIETO CAaMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTHh aJalTHPOBATHCS K
HYMOIMOHATFHBIM W3MEHEHHUSM U TMPOSBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTUBALIMM, BKIOYAKOIIEH CTPEMIICHUE K TOCTUKEHUIO LEIIH
U yCIIeXy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHUE JEHCTBOBAThH, MCXOI U3
CBOMX BO3MOKHOCTEH;

AMIATUHU, BKJIIOYAIONIEH CIMOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHAE JpPYTHX, YYWUTHIBaTh €r0 TIPH OCYIIECTBICHUHU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOMIMX CIOCOOHOCTh  BBICTPAWUBATH
OTHOUIIEHUSI C APYTMMH JIIOJbMHU, 3a00TUTHCS, TPOSBISITH HHTEPEC U
paspeniatb KOH(GIUKTHI.

I[MTPEJIMETHBIE PE3VJIbTATBI



K xonmy oOyuenust B 10 knacce mpeaMeTHbIe Pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JJOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAJIbHOM M JSTUYECKOM cdepax eATeabHOCTH
YeJI0BeKa, POJb U MECTO (M3HKU B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHHE OIUCATEIbHON, CHUCTEMATU3HUPYIOIIEH, OOBSICHUTEIbHON W
MPOTHOCTHYECKOW  (QPYHKIUN  (U3MYECKOM TEOpUHM —  MEXaHUKH,
MOJIEKYJISIpHON (MBUKH U TEPMOJMHAMUKH, POJIb (PU3UUYECKON TEOPUHU B
(dhopMHUpPOBaHUU MIPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mojeled (U3MYECKUuX Ten W
MpOLIECCOB (SIBJIEHUM): WHEpIHMAIbHAS CHCTEeMa OTCYETa, aOCOIIOTHO
TBEPAOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKECHHUE,
CBOOOJIHOE TMajieHHe, aOCOJIIOTHO ympyras naedopmarus, aOCOIIOTHO
yIpyroe u abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIETH Ta3a, KUAKOCTH
1 TBEPAOTO (KPUCTAUIMYECKOI0) Teja, UACaIbHBIN ra3, TOYCUHBIN 3apsi,
OTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath ycioBuUsS (TpaHUIbI, O00JACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TTOHMMATh BCEOOIIUN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHITH MEXAHUYECKHE IPOLIECChl U  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTENBHOCTh
MEXaHUYECKOTO ABWKEHUS, (OpMYJIbl KMHEMATHKU PABHOYCKOPEHHOTO
NBIDKEHUS, TpeoOpazoBaHus [amwies ajis CKOpOCTH U TEpPEeMEIICHHUS,
3akOHbl HpIOTOHA, TPUHOMI  OTHOCUTENBbHOCTM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
YCJIOBUSL paBHOBECHUs] TBEPJAOTO Tejla), MpU ITOM HCIOJIL30BaTh
MAaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPETbEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIyJibca U
MEXaHUYECKON SHEPruu, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCOJb3Ys
ocHoBHbIe TmOJOKeHHs MKT © 3akoHBI MOJEKYISIpHOW (PU3UKU U
TEPMOJUHAMHUKN (CBA3b JABJIEHUSA UICATBHOIO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPrUed TEIJIOBOIO JBWKEHUS W KOHUEHTPALIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHENM KHUHETUYECKOUN
SHEPruei TEIJIOBOr0 ABUYKEHHUS €r0 YacTHll, CBSA3b JABJICHHS UACAIbHOTO
raza C KOHUEHTpaluUel MOJIEKYyl M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbId 3aKOH TEPMOJMHAMHUKH, 3aKOH



COXpPaHEHMSI SHEPIUU B TEIUIOBBIX MPOIECCax), IPU ITOM HUCIOIb30BaTh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH ypaBHeHUa MeHeneeBa—Knanelipona;

aHAJM3UPOBATh U OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, WCHOJb3Ys
OCHOBHBIE TIOJIOXKEHHSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIUAJIbHOCTh
AJIEKTPOCTATUYECKOTO TMOJISI, MPUHUHUIN CYNEPHO3UIUNA SIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOLIEHHUS: 3aKOHbI OMa [Jis ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUYECKOW Memnu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl Gapanes A1 371€KTpoau3a);

OMUCHIBATh (PU3NUYECKUE TPOLECChl U SIBICHUS, HWCIOJIb3YS BEJIUYMHBI:
IEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTEHUUAIbHASI DSHEPrus, KUHETUYECKas
DHEPrusi, MEXaHW4yecKasi dHeprusi, padora CWIbl, IIEHTPOCTPEMUTEIHLHOE
YCKOpEHHUE, Cuia TSKECTH, CHIIA YOPYTrOCTH, CUJia TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJICHCTBUS Tenma ¢ 3emiéil BONMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi aedopmanuu MpPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
aOCoJIIoTHAs TeMmIepaTypa Teja, paboTa B TEPMOJUHAMHKE, BHYTPEHHSIS
SHEPIusl HJCATBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOro Tasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TemiaoBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD JIEKTPUUECKOTO MOJIA,
HaNpsDKEHHOCTh TOJIS TOYEYHOrO 3apsifa WM 3apsHKEeHHOro Iapa B
BAKYyyM€ M B JHUDJICKTPUKE, NOTEHIMANT 3JIEKTPOCTATHYECKOTO TOJIS,
Pa3sHOCTh  MOTEHUUAJIOB, JJICKTPOABWKYINAS  CWJla, CHJa  TOKa,
HaIpsOKEHWE, MOIIHOCTh TOKa, OJJIEKTPUYECKAas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SBIICHUIA:
MEXAHUYECKOE JBMXKEHHE, TEIUIOBOE JBM)KEHHWE YAaCTHUI[ BENIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIMXXKEHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IIJIABJIICHUE U KPUCTAJUIN3ALMsl, HAITPABICHHOCTD
TeIUIoNepeaauu, JIEKTPpU3alns TeJ, SKBUIOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MPOBOJIHUKA;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
OPYrOl €  HCHOJIb30BAHMEM  MPSIMBIX  U3MEPEHHH, NOpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATh pe3yJbTaThl MOJIYUYEHHOM
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHJAEC TpapuKOB C Y4ETOM



aOCOJIFOTHBIX MOTPEITHOCTEH U3MEPEHUH, JIeJIaTh BBIBOJBI 110 pe3yJIbTaTaM
HCCJIEIOBAHUSL;

MPOBOJAUTh KOCBEHHBbIE H3MEpeHUs (GU3UYECKUX BEIUYUH, TPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUs, OIICHUWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE TTOTPEITHOCTHU MPSIMBIX M KOCBEHHBIX U3MEPECHUM;
MIPOBOJAUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TUIIOTE3bI: MIAHUPOBATH
AKCTIEPUMEHT, COOUPATh AKCIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYCHHbIE PE3YyJbTaThl U JIeNIaThb BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUTIOTE3HI;

cobroaaTh IpaBuiia OE30MacHOTO TPy/la MPH MPOBEACHUHU UCCIICIOBAHUI
B paMKax y4yeOHOro OJKCIEPUMEHTa, TMpaKkTHKymMa M  y4deOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATENBHOCTH C HCHOJIb30BAaHUEM
MU3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYIOBAHUS;

pemaTte pacuy€THbIE 3a7a4ydl C SIBHO 3aJaHHOM W HESBHO 3aJaHHOMN
(dbu3nYecKor MOJENbIO: Ha OCHOBAaHWU aHaW3a YCJIOBHUSI OOOCHOBBIBATH
BBIOOp (u3Mueckoil MoOJeNM, OTBeHaroleld TpeOOBaHUSIM 3a/layuu,
NPUMEHITh  (POPMYyJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IIOCTYJIAThl
(bU3UYECKUX TEOpPUH MPH HCIOJB30BAaHUM MATEMaTHYECKHX METOJ0B
pelieHus 3a1a4, NPpoOBOAUTh Pacu€Thl HA OCHOBAaHUU MUMEIOIIUXCS JaHHBIX,
aHAJTU3UPOBATH PE3YyJIbTaThl W KOPPEKTUPOBATH METOMbl PEIICHUS C
Y4ETOM TMOJIYYEHHBIX PE3YyJIbTATOB;

pemaTh KavyeCTBEHHbBIC 3a7auM, TpeOyrolue NpUMEHEHUs 3HaHWN U3
Pa3HBIX pa3JeioB Kypca (PU3MKHU, a TaKKe UHTErPAIMU 3HAHUM U3 JIPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JOTUYECKYIO
LIETIOYKY PaCCyX JECHUM C OTOPOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pU3NYECKUe SBIICHHUS;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAaHMUS JUIsi OOBSICHEHUS OCHOBHBIX
MPUHIUAIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
1 TEXHOJIOTHYECKHUX MTPOIECCOB;

MPUBOJIUTh TMPHUMEPHI BKJAJa POCCUUCKUX W 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOUIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJU3MPOBATh U OLICHUBATH IOCIIECICTBUS OBITOBOM M ITPOM3BOJICTBEHHOM
NESATeTLHOCTH 4YeJIOBeKa, CBA3aHHOW ¢ (PU3MUYECKUMH Mpolleccamu, C
MO3UIINHI HKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
MPUPOJIONIOIB30BAHNY, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HayKd M TEXHOJOTUM Ui JalbHEHIIEro pa3BUTHUS YEJIOBEUECKOIO
00I1IeCTBA;



MPUMEHSTh Pa3IUdHbIe CIOCOOBI PaboThl ¢ WHpOpPMANUEH (PU3UIECKOTO
COJIEp)KaHUsI C HCIOJb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTHUH ISl TIOMCKA, TEpepadOTKu ¥ TPEAbSBICHHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHON MHGOpPMAIINH, CTPYKTYPUPOBAHUS U WHTEPIPETALUN
uHPOpMAIIMU, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHYECKH
aHANMM3UPOBAaTh  TOJIydaeMyr0  HWH(OpMamuioo W OICHUBaTh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWKA, TaK WU HAa OCHOBE
aHaIM3a UICTOYHUKA HHPOPMAIIUH;

MIPOSIBIISITH OpraHU3aIMOHHBIC U NIO3HABATEIbLHBIC YMCHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHMS  HOBBIX 3HAHWKW B IIpolecce
BBITIOJTHCHUS IPOSKTHBIX U y4eOHO-MCCIICIOBATENHCKUAX padoT;

paboTaTh B TpPyNIe C HCIOTHEHHUEM pa3IUYHBIX COIHMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAITMOHATIFHO PACTIPEACISATh JCATEIHbHOCTh
B HECTaHJAPTHBIX CUTYallUsX, aJcKBAaTHO OIICHUBATh BKJIAJl KaXKIOTO W3
YYaCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiei mpodecCuoHaNbHON ACSTEIBHOCTH TI0
CHEIMATLHOCTAM (DU3UKO-TEXHHUYECKOTO TPOPHIISL.

K xonmy oOyuenuss B 11 knacce mpeaMeTHbIE pe3ysbTaThl Ha YriayOIEHHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YUaIOIIMXCS YMEHUM:

NOHUMAaTh POJb (U3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3TUUYECKOM cdepax AesITEIbHOCTH YEJIOBEKa, POJib U MECTO
(GU3NKKM B COBPEMEHHOW HAYyYHOW KapTHHE MHpPA, POJh aCTPOHOMHUHU B
MPAKTUYECKOM  JIEITEIBHOCTH 4YEJOBEKa UM  JallbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIHUCATEIBHOM, CUCTEMATU3UPYIOIEH,
OOBSCHUTEIBLHON M TMPOTHOCTUYECKON (PYHKUUN (PU3UUECKON TEopuu —
ANEKTPOAMHAMUKH, CIEHHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
busuku, poias HU3NYECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢bu3nyUecKoil KapTUHE MHUpPa, MeCTO (U3UYECKOM KapTHHBI MUpa B 00IEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPO/IE;
paziuyath YCIOBUS TNPUMEHUMOCTH Mojenedl (U3MYecKUuX Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIIEKTPUUYECKOE U OJHOPOJHOE
MarHuTHOE TOJIsSl, TApMOHUYECKHE KOeOaHusl, MaTEMaTUYECKU MasSTHUK,
UJeadbHbIA TMPYXKUHHBIA MasTHUK, TApMOHUYECKUE BOJIHBI, UJCaTbHBIN
KoJieOaTeIbHbINA KOHTYpP, TOHKAs JTMH3a, MOJEJIeH aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIH CBETA;

paznuyath ycioBUs (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (DPUINYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TMPOIECCHl M SBIICHUS,
UCIIOJb3Yysl OCHOBHBIE TIOJIOKEHHSI W 3aKOHBI DJJIEKTPOJMHAMUKH U
CHEUalIbHOM  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsana, cuna Awmmnepa, cuina JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAYKUuMM, TnpaBuio Jlenma, cBs3p  OJIC
CAMOMHIYKIMM B DOJEMEHTE JIIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHINITEIHA);

aHAIM3UPOBATHh U OOBSICHITH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUS] ~ KBAaHTOBOW  (¢u3uku  (ypaBHEeHUE  DUHINTEWHA s
dboTodrpdexra, mnepBbli U BTOpoM mocTynarsl bopa, mnpuHUUN
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOT'O YHKCENl M 3HEPTUU B SIAEPHBIX PEAKIUAX, 3aKOH
PaAMOaKTUBHOTO pacmnaua);

OMUCHIBaTh (PU3NUECKUE TPOLECChl U SIBJICHUS, HWCIOJIb3YS BEIUYHUHBI:
HaINpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATHYECKOrO
MOJIsl, Pa3HOCTh IMOTEHUHAJIOB, HJICKTPOJBIKYILAS CUJA, HMHIYKIUS
MAarHuTHOTO IOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIa CAMOMHAYKIIMMU, HSHEPrusi MArHUTHOTO IIOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HUMITYJbC, TIOJHAsI SHEPrus,
DHEPTUs TIOKOSI CBOOOJIHON 4YaCTHUIBI, DHEPTUsi W UMITYyJIbC (OTOHA,
MacCOBO€ YMCIIO U 3aps]l Allpa, SHEPTUSI CBA3M Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3UYECKUX  SBJICHUMA:
ANIEKTPOMArHUTHASI MHIYKIUSI, CAMOMHIYKIIUSI, pe30HAHC, HHTEep(DepeHITus
BOJH, Judpakius, JTUCIEPCHs, T[OJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpudeckuii 3ddext (dhororddexr), ampda- u Oera-pacrajbl
sajep, ramMMma-usiydeHue sjep, (U3N4YeCKUe MPUHIMIBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpaBICHUE HHAYKIUHA MArHUTHOTO TMOJI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTpOUTH U300pakeHne, CO3JaBaEMOE IJIOCKUM 3€PKaIOM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATralOlIMe ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBl I aHanmu3a U OOBACHEHHS  (PUIMYECKUX  TPOIECCOB,
MPOUCXOAAIINX B 3BE3AX, B 3BE3AHBIX CHUCTEMAaxX, B MEXKTaJaKTUYECKOU
cpene; ABUKEHUSI HEOECHBIX TeJl, IBOTIOLNHY 3BE3]] U BeeneHHoi;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
UCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCUMOCTHU



¢usznyeckux BENMYUH B BHJE Tpa@UKOB C YYETOM aOCOIHOTHBIX
MOTPEIIHOCTe  W3MEpPEHU, JeNaTh  BBIBOABI MO  pe3yJibTaraM
UCCJIeI0BAHMS;

NPOBOJANTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJNTH OTBITHI IO TIPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJlyYE€HHBIE PE3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHON
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
coOJroaTh mpaBuiia 0E30MacHOr0 TPyJa MPU MPOBEACHUN UCCIICIOBAHUMN
B paMKax y4eOHOro OJKCIIEPUMEHTa, TMpaKTHKymMa ©  y4eOHO-
UCCJIEIOBATEILCKOM W TMPOEKTHOW JEATEIbHOCTH C HCIOIb30BaHUEM
U3MEPUTETLHBIX YCTPOMCTB U 1a00paTOpHOro 000py0BaHUS;

pemaTe pacy€THBIE 3a7a4d C SBHO 3aJaHHOM W HEABHO 3aJaHHOM
¢u3nyeckoil MOJENbI0: HAa OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3nyeckue MoJeNH, OTBEYArolIMe TpPeOOBaHUSM 3aJadyM, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3UYECKUX TEOpUi
OpU  HCIONB30BAHUM MAaTEeMAaTUYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHUM MMEIOIIUXCS JaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM MOJTYyUYEeHHBIX
pE3yNbTATOB;

pemats Ka4eCTBEHHBIE 3a/Jauyd, TPEOyIole NPUMEHEHHs] 3HAHWHA U3
pa3HBIX pa3JeNoB Kypca (PU3UKU, a TAaKXKe WHTETpalii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
[ENOYKY pacCyKICHUI ¢ OTIOPO Ha N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKHX U 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAyKU, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHI;

aHAJIM3UPOBATh M OLICHWBATH MOCIEICTBUS OBITOBOM M TPOU3BOACTBEHHON
ACSITENPHOCTA YENIOBEKa, CBS3aHHOW € (DM3MUYECKUMHU TPOIECCAMH, C
MO3UINI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABIECHUI O palMOHaILHOM
MPUPOOTNIOIH30BAHNN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHKEHHM



HAayKd W TEXHOJOTMH JUId JaJIbHEHIIEro pa3BUTUS YEJIOBEYECKOIrO
00I1IeCTBA;

MPUMEHSATh pa3IuvHble CrOcoObl paboThl ¢ MHpOpMaLHUEH (PU3UYECKOTO
COJIEp)KaHUsI C MHCHOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TOUCKa, MepepabOTKHM U MNpeAbsBICHUS Y4YeOHOU u
HAy4YHO-TIOMYJISIPHON MHGOpPMAIIMK, CTPYKTYPUPOBAHUS U MHTEPHPETALUU
uH(pOpMaLKU, MOJIYYEHHOM U3 PAa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4yaeMmMylo  HMHQOpMAlMI0 W  OLEHHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHanM3a UICTOYHUKA UHPOpMALIUK;

MPOSIBIISATH OpraHu3allOHHbIE u MT03HABATEIIbHBIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAaHUW B  Ipolecce
BBINOJIHEHUS TPOEKTHBIX U YUYEOHO-UCCIIEA0BATENbCKUX PadoT;

paboTaTh B TpyNIe C HCIOIHEHUEM pPa3Iu4HbIX COLMAIBbHBIX pOJEH,
IJIAaHUPOBATH PAOOTy IPYMNIbl, PALIMOHAIBHO PACHPENEIATh AEATENbHOCTD
B HECTaHJAPTHBIX CUTYyalHsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKJOTO U3
YYaCTHUKOB T'PYMIIbI B pELIEHUE pacCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayuiel npodecCuoHanbHOU AESITEIbHOCTH 110
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuuyectBo 4yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ieioB U TeM
KonTpoabHubl IMpakTnyeckn (umudpoBbie)
n/n NporpamMMel Bcero
e paboTsI e paboThbI o0pa3oBaTte/ibHbIE
DecvDChl

Pasnea 1. HAYUYHBIA METO/I IO3HAHUWSA ITPUPO/IbI
1.1 Hayunslii MeTO MO3HAHUS TPUPOBI 6 0 0

Hroro no paszneny
Paszpnen 2. MEXAHUKA

2.1 Kunematuka 10 1 0
2.2 JnHamuka 10 0 0
23 CraTtuka TBEpIOrO TENA 5 1 0
2.4 3aKOHBI COXPAHEHMS B MEXAHUKE 10 1 0
Hroro no pasneny 35
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 1 0
32 Tepmoaunamuka. TemioBble MalIuHbI 20 0 0
313 ArperatHble cocTosiHUS BelecTBa. da3oBbie 14 | 0
MIepPEX0/IbI
Uroro no pazaeny 49
Paznea 4. DJIEKTPOJAUHAMUKA
4.1 DNEeKTpUYECKOe oJie 24 1 0
4.2 [ToCTOAHHBIN JIEKTPUUYECKUI TOK 24 1 0
4.3 Toku B pa3nu4HbIX cpenax 6 0 0
Hroro no pazaeny 54
Pa3nen 5. PUSHUYECKUN TIPAKTUKYM
5.1 DOU3NYECKUI TPAKTUKYM 16 0 16
Wroro no pazneny 16

PesepBHOE Bpems 10



OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB u (undposbie)

Ne i/m KoHTposbHbI IIpakTHYeckn
TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
e padoThbI e padoThbI
pecypchbl
Paznea 1. JIEKTPOJAUHAMUKA
1.1 MaruutHoe noiie 14 0
1.2 DNeKTpOMarHuTHAsI MHAYKIIHS 13 1 0
Hroro no pasneny
Paznea 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanunueckue KojaeOaHus 10 0 0
2.2 DJeKTpOMarHuTHele KojaeOaHus 15 0 0
73 Mexanuyeckue u 10 1 0
AJIEKTPOMArHUTHBIE BOJIHBI
2.4 Ontuka 25 1 0

Uroro no pazaeny

Paszgen 3. OCHOBBI CHEHPIAJIBHOfI TEOPUU OTHOCUTEJIBHOCTHU
3.1 OcuoBer CTO 5 1 0

Utoro no pazneny

Pazgen 4. KBAHTOBAS ®U3UKA
KopnyckyisspHO-BOJIHOBOM

4.1 15 1 0
Jyalni3m

4.2 dusuka atoma 5 0 0

43 ®duznka aTOMHOIO si/ipa U 5 0 0

3JIEMEHTAPHBIX YaCTHUII
Uroro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKU
51 DJEMEHTHI aCTPOHOMUH U 12 0 0

acTpo(pu3uKu



Hroro no pazaeny
Pa3zgen 6. PUBSMYECKHUN TIPAKTUKYM
6.1 OU3NYECKHUI TPAKTUKYM 16
Hroro no pasneny
Paznen 7. OBOBIIAIOIIEE IIOBTOPEHUE
Cucremaru3anus u 00001ICHIE
MPEAMETHOTO COJEPKAHUS U
7.1 OIIBITA JAESITEIbHOCTH, 15
IPUOOPETEHHOTO NPU U3YUYEHUH
Kypca ¢usuku 10 — 11 kmaccoB
Uroro no pazaeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

16

16



IHOYPOYHOE IIJIAHUPOBAHHUE

10 KIIACC
Ne i/m Tema ypoka

1 ®dusuka — pyHaaMeHTaIbHAs HayKa O MPUPOJIe

2 HayuHslif MeTO/1 TO3HAHUS U METO/IbI UCCIIEN0BAaHUS (PU3NUYECKUX SIBICHUN

3 DKCIEpUMEHT U TeOopus B Mpoliecce Mo3HaHus npuposl. Habmoqenrue u skcrepuMeHT B (pu3nke

4 CriocoOb1 n3MepeHus: GU3NIECKUX BETUINH

5 AGcCoIt0THast U OTHOCUTEJIbHAS MOIPEIIHOCTH U3MEPEHUH (PU3NYECKUX BETUUYNH

6 MogenupoBanue B ¢pusuke. Ponb u mecto puznku B GopMHUPOBAHUN COBPEMEHHON HAY4IHOM
KapTHUHBI MUPA, B IPAKTUYECKOH EATEIbHOCTH JII0IeH

7 Mexannueckoe nBrxkeHue. CucreMa orcyeTa. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS.
[IpsimMast u oOpaTHas 3a7a4l MEXaHUKU

2 Pannyc-BekTop MaTepHanbHON TOYKH, €T0 MPOEKIIMKA HA OCU KOOPAMHAT. TpaeKkTopus.
[Tepemenienue. CkopocTh. X mpoeKIMK HA OCH KOOPAUHAT

9 PaBHOMepHOe npsiMonuHeiiHOe 1BrKeHue. [ padudeckoe onrcaHue paBHOMEPHOTO
IIPSIMOJIMHENMHOTO JBU)KECHHUS

10 Crnosxenue nepemelleHnii u ckopocreid. Perenue 3agau

1 HepaBHoMepHOe aBm>xeHre. MrHOBEHHast CKOPOCThb. Y ckopeHue. [IpsMonnHeliHoe IBUKEHNE C
IIOCTOSIHHBIM YCKOPEHUEM

12 I'paduueckoe onucaHue NpSMOJIMHEHHOTO IBUKEHUS C TOCTOSIHHBIM YCKOPEHHUEM

13 CBobonHoe nmaseHue. Y CKopeHne CBOOOTHOTO NaieHHsl. 3aBUCUMOCTh KOOPIUHAT, CKOPOCTH,
YCKOPEHUS OT BpEMEHH U UX TpapuKH

14 JIBi>xeHue Tena, OpoIIeHHOTO MO/ YTIOM K TOPU30HTY

15 Kpusonnneiinoe nerxenue. [IBuXeHHE 10 OKPYKHOCTU. YTJIOBas U JIMHEWHas ckopocTs. [lepuon
1 gacTtoTa. L{eHTpocTpeMUTENBbHOE U TIOJIHOE YCKOPEHUE

16 Kontponbhas padora mo teme "Kunemaruka"

17 IIepBbiit 3ak0oH HproToHa. MTHEpumanbHbIe cucTeMbl oTcd€Ta. [IpuHIMI OTHOCUTENBHOCTH
lNanunes. HennepuunanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHOnelicTByt01Iast cuiia. Bropoit 3akoH HeroTona. Macca

19 B3aumogeiictsue Ten. Tperuit 3akoH HeroTona

KoaudecTBO 9acoB

Bcero

ke



20
21
22

23
24
25

26
27
28

29

30
31

32

33

34
35
36
37
38

39

40
41

42

[TpuHumn cynepno3unuu cui. Pemenre 3a1a4y Ha IpUMeHEHUe 3aKOHOB HproTOHA

3aKOH BCEMHPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh TPABUTAIMOHHOW U HHEPTHOM MacChl
Cuna TsKeCTH B yCKOpeHue CBOOOHOTO MaIeHus

JIBrxeHre HeOECHBIX TeJ M UX MCKYCCTBEHHBIX CITyTHHUKOB. [lepBasi KocMU4ecKasi CKOPOCTb.

3akonbl Kemnnepa

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenust. [Ipupona u Buasl cun TpeHusl. [[BUKEHHE B )KUAKOCTU U Ta3e ¢ y4ETOM CHIIBI
COIIPOTHUBIICHUS CPEbl

Hasnenue. I'mapocrarnueckoe nasineHue. Cuna Apxumena

AbcomoTtHO TBepoe Teno. [locTynarensHoe 1 BpalaTeabHOe ABUKEHHUE TBEPAOIo Tea
MOMEHT CuJIbl OTHOCUTEIBHO OCH BpauieHus. [1inedo cuisl

Crnosxenue cuil, IPUIOKEHHBIX K TBEpAOMY Tely. LIeHTp TskecTH Tena. Y cIoBUsS PaBHOBECHS
TBEpAOro Tena. Buasl paBHOBeCHs

Pemnrenue 3amau

Konrponsnas padora no teme "/Iunamuka. Ctatuka TBepAoro reia"

NMmynsc MmaTepraibHOM TOYKH, CUCTEMBI MaTEPUAIbHBIX TOUEK. LIeHTp Macc cucrteMbl
MaTepuaibHbIX TOUYEK. TeopeMa o JBUKEHUU LIEHTPa Macc

HMmynbc cuilbl M U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXpaHEeHUs uMiyibca. PeaktuBHoe
JBUKCHUE

MowMmeHT umnysbsca MaTepuanbHoi ToUku. [IpeacraBienue o coxpaHeHUH MOMEHTA UMITYJIbCa B
LEHTPaJIbHBIX MOJAX

Penrenue 3amau

PaboTa cuibl Ha MasloM ¥ Ha KOHEYHOM TiepemenieHnH. I'paduyeckoe npeacraBienue padoTsl
cuIbl. MOIHOCTB CHJIBI

Kunernueckast sneprust. Teopema 00 U3MEHEHUH KMHETHUECKOM SHEPIUH MaTepHaIbHON TOUKH
[ToreHunanbpHbIEe U HETIOTEHIMANBHBIE CUJIbl. [loTeHnanpHas sHeprus. Bropas kocmuueckas
CKOpPOCTb

Tpetbst kocmuueckasi ckopocTb. CBsi3b pabOThI HEMOTEHIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXAaHUYECKOW SHEPIruu

VYnpyrue u Heynpyrue CTOJIKHOBEHHs. Y paBHeHUE bepHym uis uaeanbHON KUJIKOCTH
Konrtponbnas padora no Teme "3aKoHbI COXpaHEHHS B MEXaHUKe"

Pa3zButne npeacrasnennii o mpupoe TerioTel. OcHoBHBIC TToToxkeHUss MKT. Tuddysus.
BbpoyHOBCKOE 1BH>KEHME
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CTpOCHI/Ie Ta3006pa3HBIX, KUIKUX U TBEPABIX TCII. XapaKTep JBIDKCHHS M B3aUMOICHCTBUS

YaCTHL] BELIECTBA
Macca u pa3zmepsl Mosnekyn (atomoB). KonruectBo BemiectBa. [locTosinaas ABoraipo
Temneparypa. Temtosoe paBHosecue. [Ikana [enscus

Penrenue 3amau

Wneanbnblii ra3. ['a30BbIE 3aKOHBI

VYpaBuenue MenaeneeBa-Knanelipona. Pemenne 3amau

AoOcomoTHas TemniepaTtypa. 3akoH JlanpToHa

N3omnporneccsl B H1€aqbHOM T'a3e C IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA

I'paduueckoe mpeacTaBIeHne U3OMPOLIECCOB: U30TEPMa, H30X0pa, n300apa

OcnoBHoe ypaBHeHue MKT

Pemenne 3anau

CBsi3p a0CONIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeHEeH KMHETUYECKOM
SHEPTUer MOCTYNATENBHOIO TEIJIOBOr0 ABMKEHUS €€ YaCTHUIL

O06006mmenue u cucremaTtu3aius 3Hanui o teme "OcHossl MKT"

Kontponbnas padora mo teme "OcHoBsl MKT"

TepmoauHaMuueckasi cuctema. 3ajanue BHEMHUX ycinoBui uist T/ cuctembl. Buennue u
BHyTpeHHUE napameTpsl. [lapamerpsr T/l cucTeMbl Kak CpelHUE 3HAYECHUSI BEIWNYHH,
ONMCBIBAIOLIUX €€ HA MUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano repmoannamuku. Camonpou3BodibHas penakcauus T[] cuctemsl K TEIIOBOMY
pPaBHOBECHIO

Mopenb naeanbHOro ra3a B TEpMOJMHAMUKE. Y CIIOBHSI IPUMEHUMOCTH 3TOM MOJEIN
VYpaBuenue MenaeneeBa-Knanelipona u BelpaKeHUE 1J11 BHYTPEHHEN SHEPruun

BeIpaxxenue i1 BHyTpEHHEN YHEPTUU OJJHOATOMHOTIO UAeaIbHOrO raza. Kazucrarnueckue u
HECTAaTUYECKHUE MPOLECCHI

DnemeHTapHas paboTa B TepMOoAMHaMUKe. Boruricnenue paboTsl 1o rpaduky mpoiecca Ha pV-
auarpaMme

Temonepenaya kak cnoco0 u3MeHeHus: BHyTpeHHel snepruu T/ cucremsl 6e3 coBepieHus
paboThI

KonBekuus, TenaonpoBoAHOCTb, U3IIy4EHUE

KonngecTtBo TemnoTsl. Tenmno€MKOCTh Tena. Y AesbHAas U MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA.

VY enpHas TEMI0Ta CrOpaHusl TOIIMBA
Pacué€r xonuuecTBa TEIIOTHI IIPU TEIJIONEPEAAYE

et ek ek e ek e ek ek e —
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ITonsiTne 06 agnabarHoMm mnporecce. [lepBblii 3aKOH TEPMOANHAMUKHI

KonnuecTBo TeminoTel v paboTa Kak Mepbl U3MEHEHUsI BHyTpeHHel sHeprun TJ] cuctemsl
Bropoii 3akoH TepMOAMHAMUKH JIJIsl pABHOBECHBIX U HEPAaBHOBECHBIX IporieccoB. Heobpatumocts
MIPUPOJIHBIX MTPOLIECCOB

[Tpunnune! aeiicTBus TermnoBbix MamuH. KIT/]

MaxkcumanbHoe 3Hauenne KII. [ukin Kapno

Penrenue 3amau

DKOJIOrMuecKHe acleKThl UCII0JIb30BAHNS TEIUIOBBIX ABUTaTeneil. TerioBoe 3arpsizHeHne
OKpY>KaroILlen Cpebl

Pemnrenue 3anau

O06o06uienne u cucteMaTu3alys 3HaHui o reme "TepmonuHamuka. TeroBbie MaIUHbL"
Kontponbnas padora mo teme "TepmoauHamuka. TernaoBsie MamuHb!"

[Tapoo6pazoBanue u KoHAeHcaws. Vicnapenue u KuneHue. Y jenpHasi TerioTa napooopa3oBaHus
HacelmenHnsle 1 HEHACHILEHHBIE Tapbl. KayecTBEHHAs 3aBUCMMOCTD IUIOTHOCTHU U 1aBIICHUS
HACBIIIEHHOI0 ITapa OT TeMIepPaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBILIEHHOTO Mapa.
3aBUCUMOCTB TEMIIEPATYPbl KMIIEHUS OT JABJICHMS B )KUJKOCTH

BrnaxxnocTts Bo3myxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIAKHOCTh

Penrenue 3anau

Teépmoe Teno. Kpucrammueckue u amopgHbie Telia. AHU30TPOIHS CBOWCTB KPUCTAIIIOB
[TnaBnenue u KpucTauIM3auus. Y jenpHas TemioTa miasineHus. Cyonumanus

Hedopmaruu tBEporo Tena. Pactsukenue u cxxarue. Cnsur. Moayns FOura. [penen ynpyrux
nedopmarmit

TemnoBoe pacupeHe KUIKOCTeH U TBEPABIX TeJd. AHIAPMOHHU3M TEIUIOBBIX KOJeOaHUI yacTuiy
BELIECTBA

[TpeoOpaszoBanue sHEPTUH B (PA30BBIX IMEPEX0AaX

VYpaBHeHHe TemIoBoro dananca

Pemenne 3anau

IToBepxHOCcTHOE HaTshkeHUe. KanwuisipHele sBieHus. JlaBineHue 1oa HCKpUBIEHHON
MOBEPXHOCTHIO )uakoctu. Popmyna Jlamnaca

O060061eHne U cucTeMaTH3alus 3HaHU# 10 TeMe "ArperatHble cocTosiHUA BelecTBa. da3oBbie
nepexonl"

KonTponbhas pabota mo Teme "ArperatHesie cOCTOsIHUS BellecTBa. Pa3oBbIe Mepexoabl”
DnexTpusanus Tea U €€ nposBIeHUs. DIEKTPUUECKU 3apsa. J[Ba BUa 3JIEKTPUUECKUX 3apsi/IOB.
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[IpoBOIHMKY, TUDIIEKTPUKH U ITOTYIIPOBOAHUKU

DneMEeHTapHBIN dJIEKTPUUIECKUN 3apsil. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsaaa
Bsaumopeiictue 3apanoB. Toueunsie 3apsabl. 3akoH Kynona

Pemnrenue 3amau

Onextpuueckoe none. Ero nelicTBre Ha 3JIEKTPUUECKUE 3apsabl

Hanpsoxkéanocts anextpudeckoro nosst. [IpoGusiii 3apsy. JInauy HanmpspkEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA. OI[HOpOI[HOG QJICKTPHUYCCKOC I10JIC
IloTeHIIMaILHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA. Pa3HoCTh MOTEHITNATIOB U HAIIPSPKCHUEC
HOTeHHI/IaJ'ILHaH QHCPIUA 3apiaga B 3JICKTPOCTATUYCCKOM II0JIC. HOTCHLII/IaJ'I QJICKTPOCTATHYCCKOI'O

T0JIS

CBs13p HaNPsHYKEHHOCTY NOJIS M PA3HOCTH MOTEHIMAJIOB JUIS 3JIEKTPOCTATUUECKOT 0 MOJIs
[IpuHIMT CynepHO3ULINU IEKTPUUECKUX TTOJICH

Pemenue 3anau

[Tone Toueunoro 3apsna. [Tone paBHOMEpHO 3apsHKEHHOU Cepbl

[Tone paBHOMEpPHO 3apsKeHHOTO 1o 00BEMY 1mapa. [Tone paBHOMEPHO 3apsHKEHHON OeCKOHEYHOM

IJIOCKOCTH

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECHS 3apsAI0B

JIM3IIEKTPUKY U TIOYTIPOBOJHUKH B 3JIEKTPOCTATHIECKOM TI0JIE

Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA. DNEKTPOEMKOCTh MIIOCKOIO KOHJIEHCATOpa
[TapannensHoe coelMHEHNE KOH/IEHCATOPOB

[locnenoBarenbHOE COEIMHEHUE KOH/IEHCATOPOB

DHeprus 3apsHKEHHOTO KOH/IEHCAaTopa

Pemenne 3agau

JIBr>keHUE 3apsHKEHHOM YacTULBI B OJJTHOPOJHOM JJIEKTPUYECKOM T10JIE

Pemenne 3agau

O06001IeHne U cucTeMaTU3alusl 3HaHU| 1o Teme "DiekTpuueckoe moie"

KonrtponbHas padorta no Teme "DnekTpuieckoe mnose"

Cuna Toka. [TocTossHHBIN TOK. Y CJIOBHSI CYIIECTBOBAHHUS MMOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA
Ncrounuknu Toka. Hanpspkenne u 31C

3akon OMa 1t ydacTKa Lenu. DIEKTPUIECKOE COTPOTUBIICHUE

3aBUCHMOCTbH CONPOTUBIIEHUSI OAHOPOJAHOIO MPOBOJAHMUKA OT €T0 IJIUHBI U ILIOIIAIN TOIEPEUHOTO
CEUYCHUS

VY nensHOE CONPOTUBIICHUE BelecTBa. Pemenne 3anau

[TocnenoBarenpHOE, MapasuieIbHOE, CMEIIAHHOE COEUHEHUE TPOBOIHUKOB
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Pacuér pa3BeTBiIEHHBIX nekTpuueckux neneil. [Ipasuna Kupxroga

Pemnrenue 3anau

Pabota snekrpuueckoro Toka. 3akoH J[xoyns —Jlenna

Pemnrenue 3amau

MoIIHOCTB 3IEKTPUYECKOro ToKa. TernoBast MOLUTHOCTD, BBIJENSIEMAast HA PE3UCTOPE

Pemnrenue 3anmau

O/1C u BHYTpEHHEE CONPOTHUBIIEHNE UCTOYHHMKA TOKA

3axon OMa U1 OJTHOM (3aMKHYTOM) AJIEKTPUUECKON e

Pemenue 3anau

MonHoCTE HCTOYHUKA TOKA

Kopotkoe 3ambikaHue

Konzgencarop B 11enu NOCTOSIHHOTO TOKa

Pemenue 3anau

Pemenue 3anau no reme "[loCTOAHHBIN JIEKTPUUYECKUI TOK"

Pemenune 3anad no teme "llocTOSTHHBIN AJIEKTPUUECKHUM TOK"

Pemenue 3anau no reme "[loCTOAHHBIN JIEKTPUYECKUN TOK"

O06o0mienne u cucreMaTu3alys 3Hanuil no reme "TlocTOAHHBIN ANEeKTpUYeCKHid TOK"
Kontponbnast pabota mo teme "IloCTOSHHBIN AJIeKTpUIeCKHil TOK"

DnexTpuyecKas MIPOBOAUMOCTD Pa3INYHbIX BEIIECTB. JIEKTPUUECKUI TOK B METAJIaX.
CBepXIpoBOJIUMOCTh

DNEeKTPUYECKUN TOK B pacTBOpaxX M pacIulaBax 3JeKTPOJIUTOB. 3akoHbl Dapajes A 31eKTPoIu3a
DneKTpuYecKuid TOK B razax. [1nazma

DNEeKTPUYECKUNA TOK B BakyyMe. BakyymHbIe prOOpbI

DIEKTPUYECKUH TOK B MOIYIPOBOJIHUKAX

[TonmynpoBoIHUKOBBIE TPUOOPHI

dusnueckuil npakTukym 1o teme "M3mepeHue cuiibl TOKa U HANPSKEHUS B LIETIN TOCTOSTHHOTO
TOKa MPH MOMOIIY aHAJIOTOBBIX M LHU(POBBIX H3MEPUTEIBHBIX PUOOPOB" MK "3HAKOMCTBO C
1 poBoii tabopaTopueii mo ¢pusuke. [Ipumepsr m3mepeHust GU3HUECKUX BEIIMIUH ITPU TIOMOIIN

KOMIIBIOTEPHBIX JaTYUKOB"
du3nYeCKUil MpakTUKyM 1o TeMe "M3ydeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPECICHUS

MI'HOBEHHO# ckopoctn"
duznueckuil npakTukym 1o teme "M3mepeHune yckopeHus pu npsiMoJIuHEHOM

PAaBHOYCKOPEHHOM JIBH>KEHHUHU 10 HAKJIOHHOM mutockocTu" win "MccnenoBanne 3aBUCUMOCTH

etk ek pd ek pd pd ek pd e e pd e ek pd ek ek e e
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IIyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBUKEHUH"
dusznueckuii npakTukym no teme "M3mepenue yckopenus cBodboHoro nagenus" win "M3yuenue

JBMKEHUS TeNa, OpOIIEHHOTO TOPU30HTAIBHO"
dusnueckuil npakTukym 1o teme "M3ydyeHne qBUKEHUS Tea 110 OKPYKHOCTH € OCTOSTHHOM IO

MOJTyJII0 CKOpocThio" miu "HccnenoBanue 3aBUCUMOCTH TIEPHOAa 00pamieHnss KOHHYECKOTO

MasiTHUKa OT €ro napaMmerpos"”
®dusnyeckuii mpakTUKyM 110 Teme "M3MepeHne paBHOJCHCTBYIOIIEH CHITBI IPU IBU)KEHHH OpycKa

10 HaKJIOHHOM iockocTH" win "[IpoBepka runoTes3sbl 0 HE3aBUCUMOCTH BPEMEHU JIBHXKCHUS

Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha 3aJJaHHOE PAacCTOsIHUE OT €ro Macchl”
®dusznueckuil npaktukym no teme "MccnenoBanue 3aBUCUMMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B

NpYXKUHE B PE3HHOBOM 00pasiie, oT ux aedopmarmn” uin "M3ydeHne ABIKEHHUSI CUCTEMBI Tel,

CBSI3aHHBIX HUTBIO, IEPEKUHYTON dyepe3 JErkuii 610k"
dusnueckuii mpakTukym no teme "M3mepenne ko3 duiiuenta TpeHus 1o BeIMYUHE YTII0BOTO

koaduimenta 3aBucumoctu FTp(N)" nnn "HccnenoBanue qBruxkeHHs Opycka Mo HaKIOHHON
IUIOCKOCTH € MIEpEMEHHBIM K03 duirienToM TpeHus" win "M3yuenue IBUKEHUS Tpy3a Ha Bally €

TpeHueM"
duznuecknil mpakTUKyM 1o Teme "MccnenoBanue ycaoBuil paBHOBECHS TBEPIOTO Tela,

HMMeEIOIIEro och BpamieHus" win "KoHCTpyrpoBaHUEe KPOHIITEHWHOB M pacy€T CUJI YIIPYTOCTH" WIIH

"N3ydyeHue yCTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO IUIONAaAb ONOpHI"
duznueckuil NpakTUKyM 1o Teme "M3mepenre uMmnysbca Tena no TOpMO3HOMY IyTH" WU

"N3mMepeHne CUilbl TATH, CKOPOCTH MOJIENH AIEKTPOMOOMIIS ¥ MOIIHOCTH CHJIBI TSTU" WK
"CpaBHeHHE U3MEHEHUS UMITYJIbCA T€Jla C UMITYJIbCOM cuibl" uin "MccaenoBanue coxpaHeHUs
UMITyJIbCa TPU yIIPYroM B3aumoeicTBun" uim "M3mMepeHne KHHETUYECKON SHEPTUHU Tela 10

TOPMO3HOMY ITyTH"
dusznuecKkuil MpakTUKyM 1o TeMme "M3ydeHne n30TepMruIecKoro mpoiecca (PEKOMEHI0BaHO

UCrosb30BaHue LuppoBoii 1aboparopun)" win "M3yuenne U30XopHOro mnporecca’ Uiu

"N3yuenne nzobapHoro nporecca” wim "TIpoBepka ypaBHEHHs COCTOSHUS"
dusnueckuil npakTukyMm 1o teme "M3mepenue yaenbHoil rermnoéMkoctu” unn "HccnenoBanue

nporiecca ocTeiBaHus BemecTsa" win "UccnenoBanue agunadbataoro nporecca" uinu "M3yuenue
B3aNMOCBI3U 3Hepr1/11/1 MG)KMOJ'IGKy.HSIpHOFO B3aI/IMOI[eI>'ICTBH$I nu TeMnepaTypH KUIICHUA
JKUIKocTeit"
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dusnveckuil npakTukyM no teme "M3yueHne 3aKOHOMEPHOCTEN UCTIapEHMsI JKUAKOCTENH" Win
"N3mepenue yaenbHOM TeMIO0ThI M1aBieHus apaa" win "M3yueHue cBOWCTB HAaCBILIEHHBIX MapoB"
i "M3Mepenne aOCoMOTHOM BIAXXHOCTH BO3AyXa U OL[EHKA MacChl TApOB B MOMEUICHUN .
N3mepenne kod¢duiinenTa moBepXHOCTHOTO HATSXKEHUS

duznueckuii nmpakTukym 1o teme "Habnronenue npeBpaiieHus SHEPTrun 3apssKeHHOTO
KOHJICHCATOpa B SHEPIUIO U3IydyeHUs cBeToaunoa" wim "M3ydenue npoTekaHus TOKa B LT,
cojiepxkaliei konaeHcarop" uin "Pacnpenenenue pa3HOCTH MOTEHIUAIOB (HAIPsHKEHU) TIPU
MOCJIEI0BATEILHOM COEIMHEHUH KOHJIEHCATOPOB"

dusnueckuil npakTukym 1o teme "MccnenoBaHue cMEIIaHHOTO COEIMHEHUS pe3UCTOPOB" MU
"N3mepeHue yaenpHoro COnpoTUBIEHUS TPOBOIHUKOB" niy "McciietoBaHne 3aBUCUMOCTH CHITBI
TOKa OT HaNPsKEHUS AJIs JIaMIIbl HaKaJuBaHus"

duznueckuii npaktukym 1o teme "Habmronenue snekrponuza” unu "M3mepenue 3apsiia
oJHOBaJieHTHOTO MoHa" nim "MccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPEZUCTOPA OT
temneparypbl” win "CHATHE BOJIBT-aMIIEPHOM XapaKTEpUCTUKHU Auoaa”

PesepBHblit ypok. O60011eHNE U crcTeMaTu3anus 3HaHui o teme "Kunemaruka"

PesepBHbIit ypok. O6001IeHNE U crcTeMaTu3alus 3HaHui 1o teme "lunamuka"

PesepBHblil ypok. O60011eHNE U cucTeMaTu3anus 3HaHui o reme "Cratuka TBepAoro tena"
PesepBHbIit ypok. O600IIeHNE U CCTeMaTH3allks 3HaHUN 10 TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

PesepBHbIil ypok. O60011IeHHE ¥ cCTeMaTH3alus 3HaHu# 110 TeMe "OCHOBBI MOJICKYJISIPHO-
KHMHETHYECKOUN Teopun’

PezepaHblil ypok. O0o01enue u cucremaTusanus 3Hanui mo reme "Tepmoannamuka. TerioBsie
MaIuHbI"

PesepBHblit ypok. O6001I€HNE U crcTeMaTU3alus 3HaHU| 10 TeMe "ATrperaTHbIe COCTOSTHUS
BemiecTBa. ®azoBbie nepexoab”

PezepaHblil ypok. O6001meHne 1 cucreMaTi3anus 3HaHui 1o Teme "DieKkTpuyeckoe nosje”
PezepBHblil ypok. O6001meHne U cucteMaTu3anus 3HaHui 1o teme "IIoCTOSHHBIN 2IeKTpUIecKuit
TOK"

PesepBHblii ypok. O60011€HNE U crcTeMaTu3alus 3HaHui 1o TeMe "TOoKHU B pa3InyHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170



11 KIIACC

KoaunuyecTBo 4acoB

Nen/m  Tema ypoka Bcero

B3aHMOHeﬁCTBHe IIOCTOAHHBIX MAaIrHUTOB U ITPOBOJHUKOB C TOKOM. MaruautHOe 1oiie. ['umoresa

Awmrnepa
) Bektop MaruutHOM MHAYKUMA. [[pUHIUIT Cyneprio3uMi MAarHUTHBIX MoJjed. JIMHUM MarHUTHOM |

WHYKITUU
3 MarauTHO€ 1moJie MPOBOHUKA ¢ TOKOM. OnbIT DpcTeaa 1
4 Cuna AMriepa, e€ HampaBJICHUE U MOJTYJIb 1
5 Permrenue 3amau 1
6 [Ipumenenue 3akoHa Amnepa. DIeKTpOU3MEPUTENbHbIE TPUOOPHI 1
7 Cuna JlopeHna, e€ HanpaBJIe€HUE U MOAYJIb. [IBIJKEHHUE 3apsHKEHHON YacTHUIIBI B OJTHOPOIHOM 1

MAarHUTHOM I10JIC
8 Pemmenue 3anau 1
9 PaGora cunel Jlopenna 1
10 Pemmenue 3anau 1
11 MarnuTHoe nose B BeuecTse. GeppoMarHeTHKH, napa- U TuaMarHeTUKU 1
12 OcHoBHble cBOMcTBa (heppomarHeTukoB. [IpuMenenue peppoMarHeTHKOB 1
13 Pemienne 3agau o treme "MarauTtHoe moie" 1
14 Pemenue 3agad mo reMme "MarauTtHoe 1osne" 1
15 SIBnenue 3eKTpOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MArHUTHON MHAYKIIUU 1
16 OJ1C nHaykumm 1
17 3aKkoH seKTpoMarHuTHo unaykuuu dapanes 1
18 Buxpesoe anexrpuueckoe noie. Toku Oyko 1
19 O/1C nHAyKIMU B IBUKYIIMXCS TPOBOAHUKAX 1
20 Pemmenue 3anau 1
21 [IpaBuno Jlenna 1
22 NunykruBHOCTH. KaTynika MHIYKTHBHOCTH B IIEMH MOCTOSTHHOTO TOKA 1
23 SBnenue camounaykuuu. 1C caMouHyKIUK 1
24 OHeprusi MarHUTHOTO MOJISL KATYIIKK ¢ TOKOM. DJIEKTPOMArHUTHOE T0JIE 1
25 Pemenne 3agau 1
26 O06o01enre 1 cucTeMaTU3aIys 3HaHUH 110 TeMe " IIeKTpoInHaMUKa" 1
27 Konrtponsnas paborta no teme "DnexTpoanHamMuka” 1
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29

30
31
32

33
34
35
36
37
38

39

40
41
42
43
44

45

46
47
48

49

50
51
52
53
54
55
56

KonebarenbHas cucrema. CBO60I[HBIC KoJieOaHus. FapMOHI/I‘-ICCKI/IC KoJIeOaHHs
Kunemarumueckoe u JUHaAMHWYCCKOEC OITMCaHHEC KoJie0aTeIbHEIX }IBI/I)KeHI/Iﬁ
9HepreTH‘lCCKOG omnucanue. BeIBOJ TMHAMHUYECKOTO OMHUCAHU TapMOHHUYCCKUX KoJIeOaHUH U3 MX

9HEPreTUIECKOT0 U KHHEMATHIECKOTO OITUCAHUS
Ammntyaa u gaza koaeOaHui
[lepuon u yacrora konedanuii. [leproa ManbIx CBOOOTHBIX KOJIEOaHUN MaTEMaTHYECKOTO

MasiTHUKA. [lepron cBOOOAHBIX KOJeOaHUN IPY)KHHHOTO MasiTHUKA

3aryxatomue kojaebanus. Beiayknennsie koedanus. Pezonanc

ABTOKOJICOaHUS

Pemenue 3anau

VYpoxk-koHpepenuus "MexaHnueckue KojaeOaHusi B My3bIKaJIbHBIX HHCTpYMEHTax"
O0001eHre 1 cucTeMaTh3anysa 3HaHnil no TeMe "Mexannyeckue KosjaeoaHus"
OnexrpoMarHuTHble Konebanus. KonebaTenbHbIi KOHTYD

®opmyna Tomcona. CBs3b aMILTUTY/AbI 3apsAa KOHACHCATOPA C aMIUIUTYAOM CHIIbI TOKA B

K0JIeOaTeIbHOM KOHTYpE

3aKOH COXpaHEHUs SHEPTUU B U/I€aJIbHOM KOJ1€0aTeIbHOM KOHTYpE

3aryxarolue 3JeKTPOMarHUTHbIE KoJIeOaHus. BeIHYX/1eHHbIE 3JIEKTPOMAarHUTHbIE KOJIeOaHus
[IepeMeHHBII TOK. Pe3ucTop ¥ KOHAEHCATOP B LENU IEPEMEHHOIO TOKA

Karymka MHIyKTUBHOCTH B LIENU IIEPEMEHHOTO TOKA

3akoH Oma [Jis 3JEKTPUIECKOM 1IeNH EPEMEHHOTO TOKa

MoIHOCTh NEPEMEHHOT0 TOKA. AMIIIUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U

HaIpPsHKEHUS

Pe3onaHC B 2JIEKTpUYECKON LIETIH

Pemrenue 3amau

Wneanbubiif Tpanchopmarop. [IpousBoacTBo, nepeaava u noTpedIeHe AMEKTPUISCKON YSHEPTHH
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJCTBE 1EKTpo3HEeprun. KynbTypa ncnoap30BaHus

JIEKTPOIHEPTUHU B MIOBCEAHEBHON KHU3HU

Pewenne 3amau

Pewenue 3anau

O0600611eHre U cucTeMaTu3alus 3HaHU| 1o TeMe "DIIeKTpOMarHUTHbIE KosieOaHus "
MexaHnuecKkue BOJIHbI. XapaKTEPUCTUKN MEXaHUYECKUX BOJIH

CBoiicTBa MEXaHMUYECKUX BOJIH

3ByK. XapaKTepUCTHKH 3BYKa

WNudpa3Byk u ynbTpas3sByk. lllymMoBoe 3arpsizHeHne okpy:karoiei cpeipl

— ek ek e ek
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86
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Pemenue 3anau

DNeKTPOMarHUTHBIC BOJTHBL. M3ydeHHe 3JIeKTPOMarHUTHRIX BOJIH

DHeprus AMEeKTPOMArHUTHBIX BOJH. CBOMCTBA JIEKTPOMArHUTHBIX BOJTH

[IIkana 3;1eKTPOMarHUTHBIX BOJTH. [IpMEHEHHE DJIEKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY
[TpuHIMITBI pagOCBSI3U U TeleBUACHUA. Pagronokamnus. DIeKTpOMarHUTHOE 3arpsi3HEHHE
OKpY>Karolleu cpeabl

KoHnTtponbHas padora mo teme "Kosebanus u BOJTHBI"

Cgert. 3aKOH MPSIMOJIMHEHHOTO PacTIPOCTPAHEHUSI CBETA

Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA MPSIMOJIMHEMHOTO PaclpoCTpaHEeHUsI CBETa
Otpaxenue ceta. [lnockoe 3epkano. Chepuueckoe 3epkaiio

[Tpenomnenue ceeta. AOCOIIOTHBINA U OTHOCUTEIBHBIN MTOKa3aTeNb npenomiieHus. [lomHoe

BHYTpEHHEE OoTpakeHHe. [IpeenpHblil yroil MOJIHOrO BHYTPEHHETO OTPAKEHUS
Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB OTPAXKEHUS U IIPEJIOMJICHUS CBETa
Xon nydeit B mpusme. Jlucnepeus ceeta. CinoxHBIN coctaB Oenoro ceera. [[ser
JInn3zbl. @OKYyCHOE PaCCTOSAHME U ONITUYECKAst CUJIA JIMH3bI

[TocTpoenne n300pakKeHHI B JIMH3aX M UX CUCTEMaX. Y BEJIMUCHUE JTMH3bI
Pemrenue 3a1a4 Ha MOCTpOECHUE U300pAKEHUH, MTOTyYaeMbIX C TIOMOIIBIO JINH3
['ma3 kak onTuyeckas cucreMa

Pewenune 3anau. IIpenensl npUMEHMMOCTH F€OMETPUUECKON ONITUKH

CKOpOCTh CBETA U METO/IbI €€ U3MEPEHHUS

Hucnepcus cera

HNuTtepdepenius cBera

KorepenTHble UCTOYHUKH. Y CIIOBUS HAOTIOACHUS MAKCHMYMOB 1 MUHIMYMOB
Pemenue 3anau

[Ipumenenue unTEpPepeHINN

Hudpakuus cBeta

HudpakimonHas peméTka. Y cioBue HaOMIOICHUS TTIaBHBIX MAaKCUMYMOB
Pemrenue 3anau

[Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus ceera

Pemenue 3anau

CBeToBBIE BJICHUS B IPUPOJIE

O0001enre 1 cucreMarTu3anus 3Haunii o reme "Omnruka"

Konrtponsnas padora no teme «OnTuka

['paHnLIBI IPUMEHUMOCTH KIACCUYECKON MEXAHUKHU. 3aKOHBI AEKTPOIMHAMUKYN U IPUHIIUIT

— ek — — e
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OTHOCHUTCIBbHOCTHU
HOCTy.TIaTI)I crenHaIbHOM TEOPHUU OTHOCUTCIIBHOCTHU
HpOCTpaHCTBCHHO-BpCMCHHOﬁ HHTCPBAJI. Hpe06pa30BaHH51 HopeHua. YcaoBue MNPUYIUHHOCTH.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHUE BPEMEHH M COKpAIIEHUE JUTUHBI
DHeprus U UMIYJIbC PETSITUBUCTCKON YaCTHUIIBI

CBsi3b MacChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTUS TTOKOS
PaBHOBecHOE TEIIOBOE H3ITyUYEeHUE

3akoH cmernieHus Buna

I'mnote3a M. Ilnanka o kBaHTax. OTOHBI

DHeprus U UMIyJbC POTOHA

dotordpdext. OnbiTel A. I'. CtoneToBa. 3akonbl hoTodPdekTa

VYpasHenwne DitamreitHa 11 porodrddexra. "KpacHas rpanumna” ¢porodddexra
Hasnenue cera. OnwiTel [1. H. JIeOenera

BoaHOBEIE CBOIICTBA YaCTHIL

Bomnbl ne bpoiins. J{nmuHa BotHBI e bpolins u pa3Mepsl 00J1acTH JTOKATU3alluN JIBIKYIICHCS
YaCTHIIbI

KopmyckynsipHO-BOTHOBOM JTyanu3m

Judpakiys 3JeKTpOHOB Ha KpUCTaJIaxX

Crnennduxa n3mepenuit B Mukpomupe. CooTHomeHus: Heonpeaenénuocrei I eitzendepra
Pemenue rpadguueckux 3amaq

Pemenue pacu€rHpix 3ama4

KonTtponbsHas padora o temam: "OcHoel CTO", "KopmnyckyaspHO-BOIHOBOM ayanu3m"
OmnbITHI 110 UCCIIEAOBAaHUIO CTpOeHuUs aToMa. [imanerapHas Mmoaens atoma Pesepdopaa
[Toctynatel bopa

Bunel ciektpoB. CiekTp ypoBHEHN 3HEPTUH aTOMa BOAOPOJA

CrioHTaHHOE U BBIHYKJCHHOE U3Ty4YeHHE CBEeTa

Jlazep

Hyxnonnas mozaens sipa ['etizenoepra-lBanenko. 3apsa u MaccoBoe YUCIo sapa. M30Torebl.

PagnoakTMBHOCTH
3aKOH painoaKTUBHOTO pacnaaa. CBoNWCTBa HOHU3UPYIOIIETO U3llyueHus. BiausHue

PaIMOAKTUBHOCTHU HA KUBbIE OpraHu3Msbl. Jlo3umeTpus
DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JleekT maccol siapa. SnepHbie peakium.

Snepubie peakropsl. [Ipobiaembl ynpaBisieMoro TepMOsSAEPHOrO CUHTE3a. DKOJOTHUECKUE
aCIeKThbl pa3BUTHS AJICPHON SHEPTETHUKU
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133

134

MeToibl pErUCTPALIMU U UCCIIEIOBAHUS dJIEMEHTapHbIX yacTull. OyH1aMeHTaabHbIE
B3auMojieicTBUs. bapnonsl, Me30HHI U JienToHkL. [IpeacraBienue o CTaHAapTHON MOIEIH.

KBapk-ritooHHast MoJieb aipOHOB

®usuka 3a npeaenamu CtannaptHor Mojenu. TéMHas Matepust U TEMHas dHeprusi. ETMHCTBO
buznyecKkoil KapTUHBI MUpa

DTarbl pa3BUTUS ACTPOHOMHH. 3HAYECHUE aCTPOHOMUU

[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS OOBACHEHUS! IPUPOJIBI KOCMUYECKUX 00BbEKTOB. MeTobl
ACTPOHOMUYECKHUX UCCIIEA0BAHUI

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIIbI, PaIMOTENIEeCKOIbI, BHEATMOC(HEpHAs: aCTPOHOMHUS

Bun 3Bé3nnoro He6a. Co3Be3nus, sipKkue 3BE3/bl, IJIAHEThI, X BUANMOE JBHKEHUE

Conneunas cucrema. Connie. ConmHeyHasi akTuBHOCTb. Mctounuk sHeprun CoJiHIA U 3BE3]T
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKU. Jlnarpamma "creKTpalibHbIN KJIacCc — CBETUMOCTh"
3Be3/blI ITIABHOM M1OCIIE0BATEIBHOCTH

Bnytpennee crpoenue 38€31. COBpeMEHHbIE ITPEACTABICHUS O MPOUCXO0KICHUH U 3BOJIOLIUN
ConHua u 3B€37. DTanbl )KU3HU 3BE3]

Muneunsiii [1yte — Hama 'anaktrka. Tuns! raaktuk. YEpHbIE ABIPHI B A1pax ralakTUK
Bcenennas. Pacimpenne Beenennoil. 3akon Xa66:ma. Teopust bonbioro B3peiBa. PenukroBoe
U3ITy4YeHUE

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka

Hepeménnbie mpo6ieMbl aCTPOHOMHUH

®dusnueckuil npakTUkyM 1o teme "MccneqoBanue MarHUTHOTO MOJISt TOCTOSSHHBIX MarHUTOB" WJTH
"Uccnenoanue cBOMCTB peppomarHeTrkoB" win "HccnenoBanue qeicTBUsI HOCTOSIHHOTO

MarHura Ha paMKy ¢ TOKOM"
®uznueckuil npakTUKyM 1o teme "M3mepenue cuiibl Amnepa" unu "M3ydyeHne 3aBUCUMOCTH

cuiibl Amrnepa ot cuiibl Toka" win "OnpeneneHne MarHuTHOW MHAYKLIMY HA OCHOBE U3MEPEHHUS

cwibl Ammnepa”
®dusnueckuil mpakTUKyM 1o Teme "HccnenoBanue SBIECHUS AIEKTPOMArHUTHON MHAYKITUH' WIIN

"OnpeneneHne MHIYKIUU BUXPEBOTO MAarHUTHOTO MOJis"
Ousnueckuii npakTukyM mno teme "Hccnenosanue spneHus camonHaykiun” wim "Coopka

MO/JIEJIH IEKTPOMArHuTHOro reHeparopa”
duznyeckuii npaktukyM no teme "M3mepenue nepuosia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U

MPY>KUHHOTO MAasiTHUKOB"
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Ousnueckuii npakTukym 1o Teme "[IpeobpazoBaHue 3HEPTruM B MPYKMHHOM MasiTHUKe"
®usnuecknil NpakTUKyM 1o Teme "MccnenqoBanue nepeMeHHOro ToKa 4epes3 Mocae10BaTeNIbHO

coeTuHEHHBIE KOH/ICHCATOP, KaTylIKy U pesuctop” unu "HccnenoBanue paboThl HCTOUHUKOB

CBETa B LIENIH MEPEMEHHOI0 TOKa"
®uznyeckuil mpakTukyM 1o teme "M3ydueHne napameTpoB 3ByKOBOW BOJIHBI"
du3nYecKuil MpakTUKyM 1o Teme "M3Mepenne nmokasartess NpeaoMIIeHUs CTeKa" uiu

"TTomyuenue n300pakeHUs B CUCTEME U3 TIOCKOTO 3epKalia U JINH3bI"
dusnveckuii mpakTukyM 1o teme "HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSTHHSI OT

BEIIecTBa (Ha MpuMepe KXUAKUX JTuH3)" win "M3Mepenne GOKyCHOTO pacCTOSTHHS PacCEUBAIOIINX

JH3"
duznyeckuii mpakTukyM o teme "Habmronenue audpakumuu, nHTepHEepeHIINH U MOISIPU3AIUT

ceera"
®uznyueckuil NpakTUKyM 1o Teme "OnpeeneHne UMIyIbCa U SHEPTUU PESITUBUCTCKUX YaCTHI]

(o dotorpadusM TPeKOB 3apsyKEHHBIX YaCTHUI] B MATHUTHOM IoJie)"
®dusnyeckuil npakTukyM no teme "M3mepenue nocrossHHoM 1lnanka Ha OCHOBE UCCIIEJOBaHUS

doroaddexra" unu "VccnenoBanue 3aBUCUMOCTH CHITBI TOKA Yepe3 CBETOAUO OT HaNpPsHKeHUs "
dusnueckuil mpakTUkyM 1o teme "MccnenoBanue cekTpa pa3peskeHHOr0 aTOMapHOTO BOAOPOIa

Y U3MEpeHue MocTostHHOM Punbepra"
dusnueckuil npakTukyM 1o Teme "MccnenoBanue paanoakTUBHOTO (POHA ¢ UCTIONb30BaHUEM

nosumertpa" win "MzydeHue noriomieHus 0eTa-4yacTHIl alfoMUHuEM"
Oduznyeckuil npaktukyM no teme "Habmronenus 38€34HOr0 HebGa HEBOOPYKEHHBIM IJ1a30M C

UCII0JIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN AJIS ONPEeNICHHs ITOJI0KEHHsI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE co3Be3usi CeBEpHOro Noiymapus U spkue 3BE3/1b1"

nnu "HaGmonenus B Teneckon JIyHbI, MIaHET, TYMAaHHOCTEH U 3BE3THBIX CKOTUICHUH"
O06o06menne u cucteMatu3anys 3HaHui. Ponb (pU3KMKK U aCTPOHOMUH B SKOHOMHUYECKOM,

TEXHOJIOTHUECKOM, COLMAIbHON U 3TUYECKOM chepax IesTeNbHOCTH YelloBeKa
O06o0mmenre u cuctemMaTu3anus 3HaHui. Pos 1 MecTo PU3MKH 1 aCTPOHOMHH B COBPEMEHHOM

Hay4YHOU KapTHHE MHpa
O06o06menne u cucteMatu3anys 3HaHui. Ponb ¢pusndeckoit Teopun B hopMupoBaHUH

NpeACTaBICHUI 0 (U3NIECKON KapTHHE MUPA, MECTO (PU3NIECKOI KapTHHBI MUpa B O0IIEM PSTy

COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPECTABICHUN O TIPUPOJIC
0O0001eHue 1 cucreMaru3anuus 3Hanuil no reme "Kunemaruka"
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O0001Ienne ¥ cucTeMaTH3anysg 3HaHui mo teMe "Kunemartuka"

O0o0meHre U cucTeMaTH3aIns 3HaHuH 1Mo Teme " Jlnnammuka"

O6o06menure u cucreMaTtu3aius 3Hanui o teme "Cratuka TBepaoro tena'

O06o0menre u cucTeMaTU3aIus 3HaHUI 10 TeMe "3aKOHBI COXpaHEHUsI B MeXaHUKe"

O06o0011eHre U cucTeMaTu3alys 3HaHui 1o TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM Teopun”
O06o0menue u cucteMaTu3anus 3Hanui mo teme "TepmoauHamuka. TernmoBsie MamuHb"
O06o061IeHre u crucTeMaTu3allvs 3HaHu| 1o TeMe "ArperaTHble COCTOsIHUS BetecTBa. da3oBbie

nepexozsr”

O06o0menre 1 cucTeMaTH3aysa 3HaHUH 110 TeMe " DIeKTpruIecKoe moJje"

O6o06muienne u cucteMatu3anys 3HaHui o TeMe "[10CTOSIHHBIN IeKTpHYeCcKuil TOK"
O06o0menre 1 cucTeMaTh3anus 3HaHui 1Mo Teme "Toku B pa3InyHbIX cpeaax”

O0001enne U cucreMaTH3amusd 3HaHUH 110 TeMe "MaruutHoe mose"

PesepBHbIil ypok. O600IIEHHE ¥ cCCTeMaTH3allus 3HAaHUH 0 TeMe "DIIeKTpoMarHuTHas
UHIyKIMs"

PesepBHbIil ypok. O000IIeHHE U CUCTeMAaTH3alus 3HaHU 110 TeMe "MexaHndeckue koiebanus'
PesepBHbIil ypok. O600IIEHHE ¥ CHCTeMaTH3allus 3HAHUH 10 TeMe "DIIeKTpOMarHuTHBIC

KoseOaHus"
PesepBubIil ypok. O6001IeHHE U CUCTeMaTH3alusl 3HaHUH 110 Teme "MexaHndecKkue u

AJIEKTPOMArHUTHBIE BOJIHBI"

PesepBubIil ypok. O0001IeHNE U cCUCTeMaTH3alKsl 3HaHui 110 Teme "OnTuka"

PesepHblit ypok. O000menne u cucreMaTu3anus 3Hanuit no reme "OcuoBel CTO"

PeszepBHbIil ypok. O6001IeHHE M cUcTeMaTH3alusl 3HaHui 1o Teme "KopIycKysipHO-BOTHOBOM
nyanuszm"

PesepBHblil ypok. O60011eHNEe U cUcTeMaTu3alus 3HaHui 1o teme "®dusuka aroma"
PesepBHblIil ypok. O600IIeHNHE U cCUCTeMaTH3alus 3HaHu 1o TeMe "du3nka aToMHOTo A1pa U
3J€MEHTapHbIX YacTull'"

PesepBHEIit ypok. O000IIEHHE U CUCTeMAaTH3allNs 3HAHUN 10 TeMe "DIIeMEHTBI acTpOU3UKH"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

e ek ek ek
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usuka, 10 kinacc/ Kabapaun O.@., Opnos B.A., Osenuuk 2.E. u npyrue; noa
penakmueit [Tunckoro A.A., Kabapauna O.®., AKiiMoHEpHOE 0OIIECTBO
«M3parenbctBo «IIpocBemienne»

» ®usuka, 11 knacc/ Kabapaun O.D., ['mazynos A.T., OpnoB B.A. u apyrue; noj
penakmueit [Tuackoro A.A., Kabapauaa O.®., AKMoHEpHOE 00IIECTBO
«3marensctBo «IIpocBemenue»

» ®dusuka. MonekynsipHas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikumes I'.4.,
CunsikoB A.3., OO011ECTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;

AxrmonepHoe obmiectBo «M3marenbcTBo «lIpocBerieHue|

duzuka EI'D 2023, 2024. JlemuaoBal

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
[Dusuka, 10-11 knacc, Metoanueckue pekomenaanuu, Kadbapauu O.D., Opnos

B.A|

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU
MHTEPHET

https://resh.edu.ru/

http://www .tulaschool.ru/

https://uchebnik.mos.ru/catalogue?subject program ids=31937273|






