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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha YpOBHE CpeAaHero oOmiero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOW o0Opa3oBarenbHOM mporpammsel, mnpezactaBieHHsix B ®I'OC COO, a
Takxke ¢ yd€roMm ¢enepaibHoi pabodeil mporpammbl BocnuTaHus U KoHuenuu
npenoAaBanus yaeOHoro npeamera «Du3uka» B 00pa3oBaTeNbHBIX OPTaHU3AINAX
Poccuiickoit ~ ®enepanuu,  peaNu3yOIMMX  OCHOBHBIE  00pa30BaTEIbHbBIC
IPOrpPaMMBlI.

[Iporpamma no ¢usuke onpenenser o0g3aTeIbHOE NPEIMETHOE COIEpKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIFHOCTh N3YYCHHSI TEM U Pa3fesioB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaroIIMXCA.
[Iporpamma mno ¢usuke naét npeacTaBiIeHUE O UENSIX, COAEP)KaHUM, OOIIeH
cTpaTerud OOy4YeHHs, BOCIHMTAaHUS M Pa3BUTHA OOYYAIOUIUXCA CpPEACTBAMH
yaebHoro npeamera «Pu3nka» Ha yriIyOJIEHHOM YPOBHE.

Nzyuenune kypca (QU3MKHU YTIIyOJIEHHOTO YpPOBHS IO3BOJISET pean30BaTh
3a/1la4yd MPOPECCUOHATILHON OPHEHTAIIMK, HAIPABJICHO HA CO3/IaHUE YCIOBUU JUIs
MPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX W TBOPYECKHX CIIOCOOHOCTEW Ka)IbIM
OOydaromumMcsi, KOTOpbIE HEOOXOAMMBI M TPOAOJDKEHHS OoOpa3oBaHHs B
opraHuzanusax npodeccHoHaIbHOTO O00pa3oBaHUs 1O Pa3IUYHBIM  (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATBLHOCTSIM.

B mporpamme mo ¢usmke ompeAensioTcs IIAaHUPYEMbIe pe3yJbTaThl
OCBOEHUS Kypca (pM3UKHU Ha YPOBHE CpPEIHEro 001Iero oopa3oBaHus: JUYHOCTHHIE,
MeTanpeaMeTHbIe, IpeaMeTHble (Ha  yriyonéHHoMm  ypoBHe). Hayuso-
METOJIOJIOTHYECKON OCHOBOM [iJIsi  pa3pabOTKM TpeOOBaHMW K JUYHOCTHBIM,
METampeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOYyYalOlIUXCs, OCBOMBIIHNX
nporpaMmy 1Mo (U3MKE Ha YypOBHE CpeAHEero oO0mero o0pa3oBaHus Ha
yIayO0inEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[Iporpamma no Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE Pe3yJlbTaThl OCBOEHHUS Kypca GU3HKH Ha yriyOonEéHHOM
YpOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTaThI 110 rojiaM 00y4eHUs;

coJiepkaHue yuyeOoHoro npeamera « @u3uka» mo rogam 00ydeHHUs..

[Iporpamma 1o Qu3uke HMEeT NPUMEPHBIA XapakTep U MOXKET ObITh
MCIIONIb30BaHa YUUTEISAMHU (DU3HUKH JIJIs1 COCTABICHHS CBOMX PAaOb0YHX POTrpamMM.

[IporpaMMa no ¢u3nKe HE CKOBHIBAET TBOPUECKYIO MHHUIIMATUBY YUHUTENCH U
IPEIOCTABISAET BO3MOXKHOCTU JJIsi pealu3ali Pa3iIMuHbIX METOAMYECKUX
NOJXOJI0OB K TNpernojaBaHui0 (U3UKKA Ha YrIyOJIEHHOM YpOBHE MpPU YCIOBHH
COXpaHeHHs1 0053aTeTbHON YaCTH COAECPIKaHUS Kypca.



du3nka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOABI, BBHICTyIAs B
KayecTBe y4eOHOTO IpeIMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. [lIkonbHbINM Kypc PU3UKK — CUCTEMOOOPa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOJBKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHM, H3y4aeMbIX XHUMHEH, OHOJIOTHCH,
¢busnyeckoir reorpadueid W acTpoHomHein. lMcrmonap3oBaHME U aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONPENEeNWIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe >SHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS
KOCMOCA, TIOJIyYEHHsT HOBBIX MAaTEpHaJOB C 3aJaHHBIMM CBOWCTBaMHU. M3ydenue
(GU3MKM BHOCUT OCHOBHOM BKJIaJ] B (GOPMHUPOBAHUE ECTECTBEHHO-HAYYHOMU
KapTUHBI MUpa oOyuyaroiierocsi, B GOpMHUpPOBAHUE YMEHUN NPUMEHSATh HAYUHbBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca (pu3uku Ha ypOBHE CpeIHET0 OOIIero 00pa30BaHus MOJIOKEH
psAI MAEH, KOTOPbIE MOYKHO PACCMATpUBaTh KAK MPUHLIHUIBI €M0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEW KypC SIBISETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKHU.

Hoea zenepanuzayuu. B coOTBEeTCTBUU C HEW MaTepual Kypca (U3UKA
o0ObeMHEH BOKPYr (Qu3nyeckux Teopui. Beaymum B Kypce sBisieTcs
(opMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIIECTBE W
T0JIE.

Hoea cymanumapuzayuu. EE peanuzanus NpeANoiaracT HUCIOIb30BaHUE
TYMaHUTAPHOTO TNOTEHIHaa (PU3NYECKON HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BuTMEM OOIIECTBAa, a TaKXKE C MHPOBO33PEHUYECKHMH,
HPABCTBEHHBIMU M 3KOJOTMUYECKUMHU MPOOIEMaAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc dbusuku yrnmyOoaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMYECKUX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUNA U COBPEMEHHBbIE TEXHHUYECKHUE YCTpOMCTBa, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMNOCPEICTBOM BBEICHHUS DIIEMEHTOB
COllepKaHMsl, TOCBAIIEHHBIX SKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUM U TEXHOJIOTUHM, a TaKXKe OOCYKICHHS
po0JieM paliOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMUECKOU 0€30MacHOCTH.

OcBoeHME cojiepKaHUs MPOTPAMMBI 110 (PU3UKE JOJHKHO OBITH MMOCTPOCHO HA
MPUHIUIAX CUCTEMHO-AEATENBHOCTHOIO noaxoaa. Jns Gusuku peanusanus 3TUX
MPUHILIUIIOB 0a3upyeTcsl Ha UCIOJIb30BAHUN CAMOCTOATEIBHOIO KCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIoEro Qakropa yudeOHoro mpouecca. s yrayOnéHHoro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHUYECKOIO OSKCIIEPUMEHTA,



BKJIIOUYAIOLIETO (DPOHTAJIbHbIE YYEHHUYECKHME ONBITHI MPH HU3YYEHUU HOBOTO
MaTepuaia, JaboparopHbie paboThl U pabOThl pakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crnocoba peanuzanuu (PU3MYECKOrO0 TNpakTUKymMa. B mepBoM ciyyae
MPaKTUKyM HpoBoAuTcs aubo B koHUe 10 u 11 kmaccos, 1mubo mocie nepBoro u
BTOPOTO TIOJIYTOAUH B KaXJIOM M3 OTHUX KiIaccoB. Bropoi cmocod — 3To
UHTErpalus paboT MNpakTUKyMa B CHCTEMY JIaDOpaTOpHBIX pabdOT, KOTOpHIE
MPOBOAATCS B Ipoliecce u3yueHus paszaena (temsl). Ilpu sTom mox paboramu
MPaKTUKyMa NOHMMAETCS] CaMOCTOSITENIbBHOE HCCIIEOBAHUE, KOTOPOE MPOBOIUTCS
[0 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOT0 BIIa O€3 MOIAaroBOil HHCTPYKIIHH.

B nmporpamme mo (QusMke cHUCTeMa YYEHHYECKOTO IKCIIEPUMEHTA,
71a00paTOpHBIX padOT M MpaKTUKyMa NpeICTaBlieHa €IUHbIM IepedHeM. Boioop
TEMATUKU JUIS 3TUX BUJOB YUYCHHYECKUX MPAKTUYECKUX PaOOT OCYIIECTBIIACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO Mpolecca UCXOAsl U3 0COOEHHOCTEN MOYyPOYHOTO
IUTAHUPOBAaHUA W OcCHamleHus: kabuHera ¢usuku. [lpu sTomM oOecneunBaercs
OBIIJICHHE OOYYAIOMIMMHCS YMEHHUSMH TPOBOAWTH TMPSIMBIE W KOCBEHHBIC
U3MEPEHHUs], UCCIEAOBaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH M IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENSETCS PEHICHUI0 PAcYE€THBIX M KauyeCTBEHHBIX
3anay. Ilpu 3TOM AJig pacu€THBIX 3a/ay MPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3aJIaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKOM MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
M3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszjena Kypca, Tak U
UHTETpUpYs MPUMEHEHHUE 3HAHUM W3 pa3HbIX pasfienoB. [[is kauecTBEHHBIX 3aja4
MPUOPUTETOM SABJISIIOTCS 3aJaHusi Ha OOBACHEHHME/NpE/CKa3aHUE MPOTEKAHUS
(u3MYECKUX SBJIECHUN U MPOILIECCOB B OKPYXKAIOIIEH KU3HHU, TpeOyrolue BoIOOpa
buznyecKoil MOAEN AJIsi CUTYalluu MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepualbHO-
TEXHUUYECKOMY OOECIIEUCHHUIO Y4eOHOTo Impolecca Kypc (U3NKUA YrIyOJE€HHOTO
YPOBHS Ha YPOBHE CpeAHEro o0Iero o0pa3oBaHus JOJKEH U3yd4aThCs B YCIOBHUAX
npeaMeTHoro kabunHera. B kaOuHeTre (U3MKU JODKHO OBITH HEOOXOIUMOE
nabopaTopHoe O0OOpYyJIOBaHUE JUIsl BBIMOJHEHUS YKa3aHHBIX B IMPOTpaMMeE 110
($u3MKEe YYEHUYECKUX OIBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe TEMOHCTPALIMOHHOE 000pYAOBaHHE.

JleMoHCTpalnoHHOEe 000pyAoBaHue (opMHpyeTcs B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH UM  O0OECIeUMBAaeT IIOCTAHOBKY
MEPEYUCIICHHBIX B TIporpaMme Mo (U3MKEe KITIOYEBBIX JIEMOHCTpAIMid st
UCCIICIOBAHMSI  M3yYaeMbIX SIBICHHH W  TPOILECCOB, OMIUPUYECKUX |
(byHIaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000pynOBaHHE MJII YUYEHWYECKUX MPAKTHUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMILUIEKTOB M OOECIEUMBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalomwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTopHOTO O000PYNIOBaHUS JOMKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE IIU(POBBIX JIaA0OPATOPUIA.

OCHOBHBIMHU TIEJISIMHU H3y4eHUS PUUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

dbopMupoBaHHE HMHTEpPeca W CTpPEeMJIEHHS OOy4YaroluXCsi K HaydHOMY
W3YYCHUIO TPHUPOMABI, Ppa3BUTHE WX HHTCIUIGKTYaJIbHBIX W  TBOPYECKUX
CHOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE TMO3HaHUS U (PopMUpOBaHHE
HCCJIE0BATEILCKOTO OTHOIICHHS K OKPYKAIOIIHUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHHs KaK pe3yjbTaTa M3ydYeHHUsS OCHOB
CTpOEHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dhopMupOBaHHE YMEHUI OOBSCHATH SBICHUS C UCIIOIb30BAaHUEM (PHU3UICCKUX
3HAaHUW W HAy4YHBIX JOKA3aTEIbCTB;

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

pa3BUTHE MIpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeCCUOHAILHON  JIeATEIbHOCTH, CBS3aHHBIX C (U3HKOH, IIOATOTOBKA K
JaJbHEHIIIeMy 00YYCHHIO B 3TOM HAIpPaBIICHUU.

JlocTmkeHne STUX Ieliell 00ecreunBaeTcs perieHueM CIIeIyIoNUX 3a71a4 B
IpoIiecce M3ydeHus Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

npuoOpeTeHre CUCTeMbI 3HAHUN 00 OO0HMX (PU3MUECKHUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUAX,  BKIIOYAs  MEXaHWKY,  MOJEKYISIpHyl  (H3uKy,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY W DJIEMEHTHI aCTPOPU3HKH;

(dbopMHUpOBaHNE YMEHHI MTPUMEHSATh TEOPETUUCCKUE 3HAHUS 1)1 O0BICHEHHUS
(bU3UYECKUX SBJIECHUM B TMPUPOJAE M ISl NPUHATHUS TPAKTUUCCKUX PEIICHUN B
MMOBCEJHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS pa3IUYHBIX 3adad C SBHO 3aJaHHOU
(bu3nYecKoil MOJAENbI0, 3a/iay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIbHOE CO3/JIaHHE
(dbu3MYecKor MoJeNr, aJeKBAaTHOM YCJIOBHSAM 3aJadyd, B TOM 4YHCIE 3ajad
WHXEHEPHOTO XapaKTepa,;

MOHMMaHUuEe (U3NYECKMX OCHOB W TPHUHIIUIOB JACHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTUYECKHUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOITYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIPHOTO IIJIAHUPOBAHHWS W TIPOBEACHUS
(U3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpeTanuu  WHOOpMAIIUH,
OTIPEIEIICHNS TOCTOBEPHOCTH MOTYIEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PA3BUTUS YMEHUW MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOU JIEATEIIbHOCTH;



pasBuTHE MHTEpeca K chepam nmpodecCHOHANBHON JAESITEILHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootrBerctBun ¢ TtpeboBanusimu PI'OC COO yrioyOnéHHBIN ypOBEHb
u3ydeHus yueOHoro mpenmera «®dusmkay Ha ypOBHE CpeAHEro 00Iero
oOpa3oBaHUsS BBIOMpAETCS OOYYAIONIUMUCS, TUIAHUPYIOMIUMU TPOJIOKCHHE
o0pa30BaHus 10 CHEMUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPODUIIS.

Ha uzyuenue ¢pusuku (yriayOiaEHHbIM ypOBEHb) HA YPOBHE CPEAHEr0 OOIIETOo
oOpazoBanus orBoauTcst 340 gyacos: B 10 knacce — 170 yacoB (5 4acoB B HEZIEIIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX M
MPaKTUYECKUX PpPaldOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHTENb JelIaeT BHIOOP
MpOBeNCHMUsT JTa0OPATOPHBIX pPabdOT H OMBITOB C YYETOM HMHIAWBHUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPXAHME OBYUYEHUA
10 KUIACC

Paszpnes 1. HayuyHblii MeTOX O3HAHMS NIPUPO/BI.

®dwusuka — pyHIaMeHTallbHas HayKa o mpupoje. Hayunsiit MeTo mo3HaHUs U
METO/Ibl HCCIeI0BaHUS (UZNYECKUX SBIICHUH.

DKCIIEpUMEHT U TEOpHsl B Mpolecce Mo3HaHus npupoasl. Habmronenue u
AKCIIEPUMEHT B (PU3HUKeE.

Crioco6bl  u3MepeHus: (U3MUYECKUX BEIMYUH (AQHAJOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHM  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue (uU3NYECKUX SBICHUNA M MPOIECCOB (MaTepuabHas TOUKa,
abCONIIOTHO TBEPAOE Tello, HJeanbHasl >KUIKOCTb, HJICANbHBIA TIa3, TOYEUHBIH
3apsan). ['mnoreza. @U3nyecKuid 3aKOH, IPAHULIBI €70 IPUMEHUMOCTH. Pu3nyeckast
TEOpHs.

Ponp u Mecto Qu3uku B GOPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MUpa, B IPAKTUYECKOUN IEATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

N3mepeHne cuiibl TOKAa W HampsDKEHUs B LEMH TOCTOSTHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HaKoOMCTBO ¢ 1u(poBoi adoparopueit mo duszuke. [Ipumepsl u3mMepeHus
($u3NYECKUX BETMYMH ITPU MOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBrxeHHEe. OTHOCHTEIBHOCTh MEXAHUYECKOTO JABUKECHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHONl TOYKHM, €ro MPOEKUUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenieHue, CKOpOCTb (CpelHssE CKOPOCTb, MTHOBEHHasi CKOPOCTb) HU
YCKOpPEHHE MaTepHalbHOW TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMBbl KOOPJIMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHUS M IIyTH MAaT€pUAIbHOU TOUYKH OT BPEMEHHU U UX
rpaduku.

CBoOomHOe manmeHue. YcCKopeHue cBOOOAHOTO TaacHus. JIBuKeHUE Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOpPEHUS! MaTepUalbHON TOYKU OT BPEMEHH U UX TPAPUKH.



KpuBonunenHoe  nBmkeHue. [IBMKEHHME  MaTepUAIBHOM  TOYKH IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHash ckopocTh. [lepmon m vacrora oOpalieHws.
LlenTpocTpeMuTenbHoe (HOPMaIbHOE), KacaTellbHOE (TaHM€HIMAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIbHON TOUKHU.

TexHuyeckre yCTpPOICTBA W TEXHOJOTHMYECKHE MPOIECCHl: CHUIOMETD,
IBWKCHUE CHApsSOB, LEIMHbIE, LIECTEpEHYAThIE U PEMEHHBIE MEepeayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBUKCHMUS.

CnocoObI ucclief0BaHUs IBUKEHUN.

Nnnmroctpanus npeaenbHoro nepexoia i \3MEpPEeHHe MTHOBEHHOM CKOPOCTH.

IIpeoOpazoBaHme ABUKEHUN ¢ UCTIOJIb30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3ayX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne nBWKEeHHS Teja, OPOIICHHOrO TOJA YIJoM K TOPU3OHTY H
TOPU30HTAIBHO.

Hanpapnenue cKOpoCcTu Ipu ABUKEHUH 1O OKPYKHOCTH.

[IpeoOpazoBaHue yriioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUNA, CKOPOCTEN ABMXKEHHUS OJTHOTO M TOTO XK€
TeJa B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

N3ydeHre HEPABHOMEPHOTO ABMKEHHS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TTIOCKOCTH.

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

WN3mepeHne  ycKOpeHUss  CBOOOJHOro  maieHUs  (PEKOMEHIOBAHO
WCIOJIb30BaHuE IU(GPOBOI TabOpaTOpUN).

WN3yuenue pABWKeHHs Tena, OpOIIEHHOro TOpu3oHTalIbHO. [IpoBepka
TUIOTE3bl O TIPSMOW MPOMOPUUOHATIBHOW 3aBUCUMOCTH MEXKIY JAIbHOCTHIO
MOJIETA U HAYAJIbHOW CKOPOCTBIO TENA.

N3ydeHne JBHXKEHUS Tella MO OKPYKHOCTH C IOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.



ITepBeii 3akoH HproroHa. HMHepumansHble cuctemsl otcuéra. [IpuHnumn
oTHocuTenbHOCTH ['anunes. HemHepuuanbHble CHCTEMBI OTCYETA (OINpENEIICHUE,
IPUMEDPBHI).

Macca tena. Cuna. [IpyHnun cynepno3unuu Cul.

Bropoii 3akoH HeroToHa 11st MarepuaibHONU TOYKH.

Tpernii 3ak0H Hpr0TOHA 1UIs1 MaTEpUAIBHBIX TOYEK.

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

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAJ€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT reorpaduyeckor IMMPOTHL. 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 Ttpenue. Cuila TpEHHSI CKOJBXKEHUS M Cujia TPEHUs
nokos. Koadduruent tpenus. Cuia CONpPOTUBICHUS TPU ABMIXKCHHHM Tejla B
KUJIKOCTHU WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JBUKEHUS.

Hasnenue. ['mapocratuueckoe napienue. Cuia Apxumena.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE IPOUECCHI: MOAIIUITHUKH,
JBM)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenune nBuKeHUs TNl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCU€Ta.

ITpuHIMIT OTHOCUTEIBHOCTH.

Kauenne naByx UWIMHAPOB WM IIAPOB PA3HOM MAaCChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HEMHEPIIMAJIbHOW CUCTEMBI OTCUETA.

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

PaBeHCTBO cHII, BOBHHKAIOIINUX B PE3yIbTATE B3aUMOJICHCTBUS TEIL.

HN3mepenune macc mo B3anMO/ICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U AJCHUM.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHEeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, RPAKMUKyM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJT IPU JABMXKEHUHM OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

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



HccenenoBanre 3aBUCHMOCTH CWII YIIPYIOCTH, BO3HHMKAIOIIMX B IPYKUHE U
pPE3UHOBOM 00pasiie, OT UX JAehOpMaIIHH.

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

N3mepenne kodduimenta TpeHHs MO BETUYHHE YTIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue nBHKeHHUsI OpycKka MO HAKJIOHHOM IUIOCKOCTU € NIEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydenne nBuKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomtotHo TBEpAOE Teno. IlocTtymaTenbHOe M BpalllaTeIbHOE IBUKEHUE
TBEpHOro Tena. MOMEHT CHIIbl OTHOCHUTENBHO OCH BpaumieHus. llnedo cuibl
CrnoxxeHue cuJil, IPUII0KEHHBIX K TBEPAOMY Teiry. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHs TBEPAOTO TEIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCH: KPOHILITEWH,
CTPOUTEIIBHBIM KpaH, peIIETUaThIe KOHCTPYKIIUH.

Jemoncmpauuu.

YcnoBus paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomot, nPAKMUKYM.

HccnenoBanre ycCIOBHII paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3axkonvt coxpanenus é mexaHuke.

Nmnynec MaTepruaibHON TOYKH, CUCTEMBI MaTepUalIbHBIX TOYEK. LleHTp mace
CHUCTEMBI MATEPHUAIIBHBIX TOUEK. Teopema 0 IBMKEHUM LIEHTpa Macc.

HMMmysibe cWIIBI 1 N3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

MoMeHT umIynbCa MaTepHaIbHOW TOYKM. lIpeacraBneHne o coxpaHeHHH
MOMEHTAa UMITYJIbCA B UEHTPAIBHBIX MOJISIX.

PaGorta cuipl HA MamoM W Ha KOHEYHOM mepemenieHuu. ['paduueckoe
MpeICTaBICHUE PaOOThI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualbHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOM SHEPIUU MaTE€pUaIbHON TOUKHU.



[lorenuuanbHple M HENOTEHUHMANbHbIE CWibl. [loTeHUManbHAs 3HEPrus.
[ToTenmmanbHas sHeprust ynpyro nepopmupoBaHHoU npykuHbl. [loTeHmanbHas
DHEPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM moje. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JI€ OJTHOPOJHOIO Iapa (BHYTpU M BHE Iiapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThsi KOCMHUYECKast CKOPOCTb.

Csi3b  pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHMYECKOU
DHEPIUM CUCTEMBI T€Jl. 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymin i HACaTbHOM KUJIKOCTH KaK CJIEIACTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHuyeckne yCTpOWCTBAa U TEXHOJOTHUECKUE MPOLECCHI: JIBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MUCTOJNET, TUPOCKON, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepeHne MOITHOCTH CHUJTBL.

W3meHeHune sHEpruu Tela Mpu COBEPIIEHUU PAOOTHI.

B3auMmHbIe mnpeBpamieHUss KUHETUYECKOM W NOTEHLMAIBbHOW JHEPIUU IIpU
JNEVUCTBUM HA TEJIO CHJIBI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue 3HEepruy Npu CBOOOIHOM Ma/IEeHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKmMUKym.

N3mepeHne nmmyJiibca Tea o TOpMO3HOMY Iy TH.

W3mepeHne cuibl TATH, CKOPOCTH MOJAENU 3JIEKTPOMOOWJIA UM MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJCHCTBUH.

N3mepenne KHHETHYECKOW SJHEPTUHN TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUSI TTOTCHIIMATILHON YHEPTUU MPYKUHBI ¢ PAOOTOM CHUITBI
TPEHUS.

Onpenenenue pabOThl CWIIBI TPEHHsS] NpPHU JIBHJKEHUM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MousiekyisipHas pu3MKa U TEPMOJANHAMMKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOI MeOPUU.

OCHOBHBIE TOJIOXKEHUS MOJIeKyJIsIpHO-KuHeTnyeckoil teopun (MKT), wux
onbiITHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe aBuxkeHue. XapakTep
INBW)KEHUSI W B3aMMOJCHCTBUSA 4YaCTHI[ BewlectBa. Mojaenu CTpoeHus ras3os,
KUAKOCTEH U TBEPABIX Ted U OOBSCHEHHWE CBOMICTB BEIIECTBA Ha OCHOBE ATHX



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

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

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

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOGcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
IpeJICTaBIIEHNE U30IIPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBA3p  MEXIy [JIaBJIE€HUEM H CPEJHEW KHUHETUYECKOW DHEprueu
MOCTYNATEIBLHOIO TEIJIOBOTO JBUKEHUSI MOJEKYJ HJCAIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH HICATIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEHEH
KUHETUYECKOU SHEPTUEN MOCTYIATEIBHOTO TEMJIOBOTO JIBUKEHUS €€ YaCTHLI.

TexHudyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYyeHue HaHOMaTePUaJIOB.

Jemoncmpauuu.

Mojenu IBUXKEHHS YaCTHUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOTO0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us xuakocTei.

Mogaens onbita LlTepha.

[IpuTsxeHre MOJIEKYII.

Mojenu KpuCcTaJNINYeCKUX PEIIETOK.

HabGnronenue u vicciieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

UccnepoBanne mnporecca YCTAaHOBIEHUS TEIUIOBOTO PAaBHOBECUS IPH
TEIII000MEHE MEXKTY TOPSYEH M XOJIOAHOM BOJIOM.

N3ydeHne H30TEPMUYECKOrO IMpoIecca (PEeKOMEHIOBAHO HMCIOJIb30BAHHE
uudpoBoii 1abopaTopun).

N3ydyeHnne n30X0pHOTO mpolecca.

N3ydenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW A
TEPMOJIMHAMHUYECKOW CHUCTEMBI. BHEIIHNE U BHYTpeHHHUE mapameTpsol. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMbI KaK CPEIHUE 3HAYEHUs BEIUYHMH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHamMuku. (CamMonpou3BOJbHAs — pellakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens wnaeanpbHOro Tra3a B TEPMOAMHAMHMKE — CHUCTEMA YpPaBHEHUU:
ypaBHeHHEe MenpaeneeBa—KianeipoHa U BbIpaXK€HUE JJIsI BHYTPEHHEM JHEPTUU.
VYcnoBus NpUMEHHUMOCTH 3TOM MOJENU: HU3KAsl KOHIIEHTpAlUsl YacTHUIl, BHICOKUE
TeMneparypbl. BeipaxkeHue il BHYTPEHHEW dHEPTruy OJHOATOMHOTO MIEAIbHOIO
rasa.

KBasucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas pabora B TepMoArHaAMuKe. Beraucinenue paboTsl o rpaduky
npoiiecca Ha pV-auarpaMmme.

Temnonepenaua  kak  cnoco0  WM3MEHEHUSI  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOIHOCTD, U3Iy4YEHHE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHue Maiiepa. YaenpHass TEIIoTa CropaHus
toruiBa. Pacuér kommuecTBa TEIIOTHI mnpu Temionepenaye. Ilonarue o0
aauabaTHOM IIporiecce.

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

Bropoii 3ak0OH TEpMOJMHAMHMKHA i1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM I  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO NEpeaTh TEIIOTY OT O0Jjiee XOJIOAHOTO Tena K Oojee Harperomy 0e3
komrmencanuu (Knaysuyc). Heo6patumocts MpUpOHBIX MTPOLIECCOB.

[Tpunnuns! aectus TeroBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII/I. Hukm Kapno.

DKOJIOTUYECKHE ACTIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsi3HEHHUE OKPYKAIOIIEH CPebl.

TexHu4yeckre yCTpOWCTBA MU TEXHOJOTMYECKHE NPOLECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, AHU3ENIbHBIA W KapOHOpaTOpHBIA JABUTATENHW, MapoBas TypOUHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJI0OB C
UCIIOJIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOTO TOTUIMBA IS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTHUHU.

Hemoncmpayuu.

N3menenue Temneparypsl pu aanadbaTtuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHeHHE YAETBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEH SHEPTUH.

UccnenoBanue anuabaTHOTO Mpolecca.

KomrnbroTepHbie MOAEIN TEIIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

N3mepenue yaenpHOU TEMIOEMKOCTH.

HccnenoBanne npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue aaunadbaTHOro mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYIJSIPHOTO B3aUMOACHCTBUSA H
TEMIEPATypPbl KUIIEHUS KUJIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u KoHjAeHcalnus. VcnapeHue W KumneHue. YeiabHas
TEIJI0Ta MapooOpa3oBaHus.

Hacpiiiennsle u  HeHachllieHHblE mnapbl. KauyecTBeHHass 3aBUCUMOCTH
IUIOTHOCTH W JIABJIEHUS HACBIIIEHHOTO Mapa OT TeMIepaTypbl, UX HE3aBUCUMOCTb
OT 00BEMA HACKIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrainuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamioB. [lmaBneHne w Kpucramnuzauus. YJeldbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanum TBEpOTO Tena. Pactsbkenne u cxxarue. Capur. Moayns FOHra.
[Ipenen ynpyrux negopmarui.

TeroBoe pacumpenue KUAKOCTEH U TBEPABIX Ted, 00bEMHOE U JHHEIHOE
pacuimpeHye. AHrapMOHU3M TEIJIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B (a30BbIX NMEPEX0/IaX.

YpaBHeHUE TEIJIOBOTO OajnaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(ppuIMEHT MOBEPXHOCTHOTO HATSXKEHMS.
Kanusapusie saBnenus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KHUIKOCTH.
®opmyiia Jlaruaca.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHME TPOLECCHI:  KHUJIKUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpauuu.

TennoBoe pacuupeHue.

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npu noHM>XKEHHOM JTaBJICHUM.

N3mepenue cuitbl MOBEPXHOCTHOIO HATSKEHUSL.

OMNBITHI C MBUTBHBIMH TNIEHKAMH.

CwmauuBaHue.



Kanunnsipasie sBieHusl.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Cnioco0bl U3MEPEHUS BIIAKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmariuii.

Habmronenne mansix aedopmariuii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCITAPEHNUS JKUIKOCTEM.

HN3mepenue yiebHON TEIIOTHI IUIABIICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITIOMEILECHNH.

N3mepenne ko3¢ dumnpreHTa moBepXHOCTHOTO HATSIKCHHMS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odpasma oT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JieKTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OnekTpu3auuss Tel U €€ MPOSBICHUs. ODJIEKTpUYECKUM 3apsn. JlBa Buna
ANEKTPUYECKUX 3apsAdoB. [IpOBOAHMKM, NHMAJIEKTPUKA W IOJYIPOBOJIHHKHU.
DNeMEeHTapHbId AJIEKTPUUECKUN 3apsi. 3aKOH COXPAHEHUSl AIIEKTPUUYECKOTO
3apsa.

B3aumoperictBue 3apanoB. Toueunsie 3apsanbl. 3akoH KyiioHa.

DneKkTpudeckoe nose. Ero nercTere Ha dJIEKTPUIECKUE 3apsibl.

Hampsox€aHocTh  anekTpuueckoro  moinig.  [IpoOnbii  3apsg.  Jluaum
HaIPSHKEHHOCTH JIEKTPUUECKOTO 1os1. OJHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMAIBHOCTB 3JIEKTPOCTATHYECKOTO IMOJSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. lloteHnumaneHass SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToreHuman snexkTpocTaTiyeckoro noiis. CBA3b HANPSXKEHHOCTH MOJS U PA3HOCTU
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO 1oyt (Kak OJHOPOJHOTO, TakK M
HEOHOPOIHOTO).

[IpyHIMI Cynepno3uLInN dIEKTPUIECKUX TOJIEN.

[Tone Ttoweunoro 3apsima. [lonme paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00BEMY miapa. [lore paBHOMEpHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUN HaNps>KEHHOCTH 3TUX TMOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPSLIOB.

JIMpIEeKTpUKHU B AIEKTPOCTATUYECKOM noJie. Jusnexrpuyeckas
MTPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coennHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCaTopa.

JIBU>KEHME 3apsSyKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOIMYECKUE MPOLIECCHL: DIEKTPOCKOIL,
ANEKTPOMETP, DJEKTPOCTaTHYECKash 3allluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpOB,
KOHJIeHCaTOphI, renepaTtop Ban ne ['paada.

Jemoncmpauuu.

YCTpOUCTBO Y NMPUHIMII JEUCTBUS HIEKTPOMETPA.

DIIEKTPUYECKOE ITOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3apsKEHHBIX IUIACTHH.

Monaensb anekTpocraruyeckoro reueparopa (Ban ge I'paada).

IIpOBOIHUKH B 3IEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHIEHCATOPA ITOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOIO KOHAEHCAaTOpa OT IUIOLIAIA
IJIACTUH, PACCTOAHUS MEXAY HUMH U AUAJIEKTPUUYECKON MTPOHUIIAEMOCTH.

DHeprus dJIEKTPUYECKOTO OIS 3apsSyKEHHOTO KOHJAEHCAaTopa.

3apsiika U pa3psjika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKmMUKym.

OueHka cui B3auMOJENCTBHS 3apSyKEHHBIX TEI.

HabGnronenue npeBpallieHns SHEPTUH 3apsSHKEHHOT0 KOHAEHCATOPa B SHEPTHUIO
W3JIy4YE€HUSI CBETOANO/A.

N3ydeHne npoTekaHus TOKa B LEH, COAEPKAIIEl KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIMAJIOB (HampsHKEHUs ) npu
IIOCJIEA0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

Hccenenosanue paspsga KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuilt mok.

Cuna Toka. [ToCTOSIHHBIN TOK.

YcnoBusa CymIECTBOBAHUS MOCTOSHHOTO JJIEKTPUYECKOTO TOKa. McTouHmkm
toka. Hanpspkenue U u DJ1C é&.

3akon OMa Jij1d yyacTka Lemu.

DIIEKTpUYECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTh COIPOTHUBIICHUSA
OJHOPOJHOIO TPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA IONEPEYHOTO CEUYCHMS.
Y 1enpHO€ CONMPOTHUBIICHUE BEIIECTBRA.

ITocnenoBaTenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBIE¢HHBIX AekTpruyeckux nenei. [Ipasuna Kupxroda.



PaGota snexrpuyeckoro Toka. 3akon [[xoyns—JIena.

MOUIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHKA TOKAa. 3akoH Oma s
MOJHOM (3aMKHYTOM) 2JICKTpUYECKOW 1enyd. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B 1ienu MOCTOSIHHOTO TOKA.

TexHuyeckne yCTPOMCTBA M TEXHOJOTWYECKHE TIPOLECCHL: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTUU.

Jemoncmpauuu.

N3mepenre cuiibl TOKa U HaMpPsHKEHMUS.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKAa OT HANpSKEHUSA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKAa OT CONTPOTUBIICHUS MPU MOCTOSITHHOM
HaIpsKEHUH.

[Ipsamoe uzmepenne IJ[C. KopoTkoe 3aMbIkaHNE TallbBAHUYECKOTO 3JIEMEHTA
1 OIIeHKa BHYTPEHHET0 CONMPOTUBIICHHUSI.

CrnocoObl coenHEeHNsI ICTOYHUKOB Toka, D/1C GaTtapeil.

UccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJOCAMU HCTOYHUKA TOKa
OT CHJIbI TOKA B IIEMH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBL TOKAa OT HANPSDKEHUA I JIAMIIbI
HaKaJIMBaHMUSI.

VYBenuueHnue npeaesia u3MepeHus amnepmerpa (BoJIbTMETpa).

N3mepenune D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raapBaHMYECKOro 3JE€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHLMATIOB MEXIY MOJIOCAMU MCTOYHUKA TOKa
OT CHJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCUMMOCTH TOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKTpuueckas MNPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTh COINPOTUBIICHHS METAJUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DNEeKTpUUECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas U pUMecHast MIPOBOJAUMOCTh
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoaa. [1onynpoBoHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS THCCOLMALIMSL.
OnekTponus. 3akonsl Dapajes s FIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIbHbBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. MoiHus. I1masma.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: ra3opaspsIHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: THOL,
TpaH3ucTop, GOTOAMOMA, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE MEIIH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHsbl anekTponu3a Papanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTD BO3yXA.

CpaBHEHHE IPOBOIMMOCTH METANIOB U NOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HaOnronenue anextposnsa.

N3mepenne 3apsaa ONHOBAIEHTHOIO MOHA.

UccnenoBanne  3aBUCUMOCTHM  CONPOTHBJIEHUS  TEPMOPEZUCTOpPA  OT
TEMIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKU THOJA.

Du3nYeCKuil MPAKTUKYM.

CrnocoObl u3MepeHus PU3NYECKUX BETUYHH C MCIOIb30BAHUEM AaHAJIOTOBBIX
U IUQPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUI (PU3UUECKUX BEIHYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  W3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
(¢u3MYeCKUX BEIUYMH, NPOBEpPKA NPEIJIOKEHHBIX THNoTe3 (BbIOOp U3 padoT,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSI3H.

WN3yuenune kypca ¢usuku yrayOnéaHoro ypoBHs B 10  kmacce
OCYILECTBIISIETCS ¢ YUYETOM COJNEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCcamu
MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesrcnpeomemmuoie nOHAMUA, CEA3AHHBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HanuA: ABICHUE, HAay4yHbId (aKT, rumnoresa, (uU3MUecKas BEIWUYMHA, 3aKOH,



TEOpusi, HaONIOJICHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, W3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IMPpOBast 1adopaTopusl.

Mamemamuxka: penieHHe CUCTEMbl ypaBHEHUW. JIuHelHas ¢QyHKUMS,
napabona, runepoosna, ux rpaguku U cBoiicTBa. TpuroHoMmerpuueckue (PpyHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B )KUBOW Mpupoae, Auddy3usi, ocMoc,
TEII00OMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arpsS3HEHHE OKpY)KAIOIIEH Cpeibl,
yTUIN3alUsg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKH «TEIUIOBOM» U
AJIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUISIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B KUBOU MPUPOJIC.

Xumua: JMCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYI,
MOJIb BEUIeCTBa, MOJIApHAs Macca, IMOJIydeHHe HaHOMAaTepHUajoB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U razoB, )KUJKHE KPUCTAILIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AIEKTPOJIUTHIECKAS JUCCOIMAIINS, TaTbBAHUKA, SIEKTPOHHAS
MUKPOCKOTIHS.

T'eozpaghus: BIaxXxHOCTH BO3TyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnono2ua: npeodbpazoBaHUE JBWKEHUN C HCIIOJIB30BAHUEM MEXAHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHS B TEXHUKE, CTATHYECKHE KOHCTPYKIIUU
(KpOHIITEWH, pemeéryaTrble KOHCTPYKIMHU), UCTOJIb30BAaHME 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTHUE), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOIUIBHUK, KOHIUIIMOHEP, TEXHOIOTHU
MOJyYeHUsI COBPEMEHHBIX MaTepUaloB, B TOM UHCJIE€ HAHOMAaTepHaoB, W
HAaHOTEXHOJIOTUH, 3JIEKTPOCTaTUYECKas 3allUTa, 3a3€MJICHUE 3JEKTPONpPUOOpOB,
ra3opaspsAHbIe JIaMIIbl, TOJIYIPOBOIHUKOBbIE IPUOOPHI, raIbBaHHUKA.

11 KJIACC

Pa3znen 4. JinekTpoguHaMHKa.

Tema 4. Macnummnoe none.

B3aumopencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUuMH. [IpuHOMO cyneprno3uuuu
MarHUTHBIX NOJEN. JIMHUY MarHUTHOU MHIYKIIUU.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJIHHUKA, KAaTYUIKH U
KpyroBoro BuTka). OneIT Dpcrena.

Cuiia Amnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYb. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM mose. Pabota cuibl Jlopenna.

MarunutHoe nose B BeuectBe. @eppOMarHeTHKy, apa- U AMaMarHeTUKH.



TexHuueckue YCTpOfICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IIPUMCHCHHC

ITOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHuTOB, TeCTep-MYyJIbTUMETD,
ANIEKTpOABUTATENL SIKOOHM, YCKOPUTENH dJIEMEHTaPHBIX YaCTHII.
Hemoncmpayuu.

Kapturna  nuHMNA  MHAYKIMM ~ MAarHUTHOTO  MOJA  MOJOCOBOIO |
10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuna nuHuit MAarHUTHOM MHAYKIMU TOJIS JUTMHHOTO TIPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOIO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumoperictBre n1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

HaOnronenue ABUKEHUsI My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[Tpuanmn JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre MarHuTHOTO MOJI MOCTOSIHHBIX MArHUTOB.

UccnenoBanre CBOMCTB (pepPOMArHETHKOB.

UccnenoBanne neCTBUSI NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amriepa.

N3yuenne 3aBUCUMOCTH CHIIbI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHUSI CHIIbl AMIIEpA.

Tema 5. dnekmpomazHumunas UHOYKYUsl.

SIBiieHne DJIEKTPOMArHUTHOM MHAyKIUU. IloTOK BekTOpa MarHUTHOU
naaykuun. JOJIC wHAyKnuu. 3aKOH BJIEKTPOMAarHWTHOW WHAyKuuu Papanes.
Buxpesoe anekrpuueckoe nozne. Toku Pyko.

OJC uHAYKUMH B MPOBOJHHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupyktuBHOCTh. KaTymika WHIYKTUBHOCTM B LENH IOCTOSHHOIO TOKA.
Asnenue camonnaykuuu. IJIC caMOUHIAYKIUU.

DHEPrusi MArHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: MHAYKUHOHHAsS
neyb, COJICHOMU, 3aIIUTA OT ANEKTPU3ALUHU TEJI IPU JBUKEHUU B MAarHUTHOM T10JIE
3eMJIu.

Hemoncmpayuu.

HaOmronenne sBieHust 3JIeKTPOMArHUTHOW MHTYKITUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tanenne MmarauTa B aJllOMUHHUEBOM (MEIHON) TpyOe.

SIBneHue caMOMHAYKITUH.

Nccnenosanne 3aBucumocty J/]C caMOMHAYKIMH OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, nPAKMUKyM.

UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIIMU BUXPEBOIO MATHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS] CAMOUHTYKIIHH.

COopka MoJienu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnes S. KosieOanust u BOJTHBI.

Tema 1. Mexanuueckue Konebdanus.

Konebarenbhas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonnyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHepreTMuecKoe ONMUCAHUE (3aKOH COXPAaHEHMsI MEXaHUYeCKoi 3Hepruu). BeiBox
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUM M3 MX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUS.

AMrutyna u ¢aza kosnebanuit. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon u uactora konebanuit. Ilepron manbix CBOOOJHBIX KOJeOaHUU
MaTeMaTU4ecKoro MastHuka. llepuoa CBOOOMHBIX KoJieOaHUN TPYKUHHOTO
MasATHHKA.

[Tonsarue o 3aryxaromux KonedaHusix. BeiHykneHHbIe kosiebanus. Pezonanc.
Pe3onancHass kpuBas. BimsgHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONIEOaHUS.

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

Hemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBYKCHHS.

Hab6nronenne He3aBUCUMOCTH TIEPUOJIAa MAJIBIX KOJIEOaHUH rpy3a Ha HUTU OT
aAMILTATYIBI.

HccnenoBanre  3aTyXawIIMX  KOJeOaHMM M 3aBUCUMOCTM  NEpHOJA
CBOOOTHBIX KOJIEOAHHI OT COMPOTUBIICHHUS.

UccnenoBanre koyiebaHWN Tpy3a HAa MACCHUBHOM TMpYXUHE C IEJbIO
(dbopmupoBaHUs NMPEACTaBICHUN 00 UAeaIbHON MOIENU IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SJHEPTUU NIPH KOJIeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOAHUN.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3mepenne mnepuoga CBOOOTHBIX KOJICOAHWW HUTSHOTO W TPYKUHHOTO
MasTHUKOB.

N3yueHue 3aKOHOB IBUKEHHUS TeJa B X0JIe KosieOaHUil Ha yIpyroM MojBece.

N3ydennie nBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPY>KUHHOM MAasTHHKE.

UccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTyXaIOIIUX KOJIEOaHUIA.

HccnenoBanrie BBIHYXACHHBIX KOJIEOAHUM.

Tema 2. dnekmpomacHumHnuple KO1eOAHUA.

Konebarenbubiit  koHTYp. CBOOOIHBIC JJIEKTPOMAarHUTHBIE KOJEOAHHS B
ujealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsga KOHJAEHCATOpa ¢ aMIUTUTYI0M CHIIbI TOKA B KOJIeOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YJHEPTUU B UACATBHOM KOJEOATeIbHOM KOHTYPE.

3aryxaromnime AIEKTPOMArHUTHBIE KOJIeOaHwUsl. BrinyxeHHbIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS.

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

CuHycouanbHblli NIEPEMEHHBIM TOK. Pe3uCTOp, KOHIIEHCATOp M KaTyllKa
MHJIYKTUBHOCTH B LIEMM CUHYCOMJAIBHOIO NEPEMEHHOrO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpskeHU.

Uneanpubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOsIeHHE
ANEKTPUUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKU IIPU TPOU3BOACTBE dIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

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

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHM OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumorpaMMbl SJIEKTPOMArHUTHBIX KOJI€OaHUH.

['eneparop He3aTyXarOIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mojenp 3JIEKTPOMAarHUTHOTO T'€HEPATOPA.

BoiHyX/IeHHbIE CHHYCOUIaIbHBIE KOJIeOaHUsI.

Pesucrop, kaTymika MHIYKTUBHOCTH M KOHJEHCATOp B LIENU MEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1mOCIEIOBATENBHOM COEOUHEHUU PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y eTpoiicTBO 1 MIPUHILIMI IEUCTBUS TpaHChopmaTopa.



Mogenb IMHUY 3JIEKTPONEePeIayu.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKyMm.

Nzyuenne Tpanchopmaropa.

HccenenoBanne MEpEeMEHHOTO TOKA 4Yepe3 IOCIHEAOBATENBHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHDL.

MexaHuueckue BOJIHBI, YCJIOBUA HUX pacnpoctpaneHus. llomepeunbie u
OpOJOdbHBIE BOMHBL. Ileproll, CKOPOCTh pPACHpPOCTPAHEHUS M [JIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHUX BOJH: OTpaXeHHe, MpeloMJeHue, MHTephepeHIus U
mudpakius.

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

[IIyMoBOE€ 3arpsi3HEHHE OKPYKAIOIIEH CPEIBI.

DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS U3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHUE,  IPEJIOMIICHHE,
noJisipu3anus, uHTepdepeHns u qudpaxius.

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

[IpuHLIMTIBI paguOCBS3U U TeNeBUACHUS. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHuueckre yCTpOCTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauoNpuEéMHHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBY-neus,
yAbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJTULIUHE.

Jemoncmpauuu.

OOpa3zoBaHue U paclpoCTPaHEHUE MTONEPEUHBIX U MPOIOIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbH JIJTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue unrepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

AKyCTUYECKHMN PE3OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoseOaHUM.

HccnenoBanne  CBOMCTB  JJEKTPOMArHUTHBIX  BOJIH: OTPAKEHHUE,
MpesIoMJICHUE, MOsIpu3anus, Tudpakius, UHTephepeHITs.

Oo6nHapyxeHue nHGPaKpacHOTo U YIbTPaPUOIETOBOTO U3TyUECHU.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3yueHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpssmMonMHENHOE pacIpOCTpaHEHUE CBETA B OJHOPOIHOMU cpene. Jlyd cera.
To4euyHbIN UCTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3aKOHBI NpeIOMIIEHUS cBeTa. AOCOMIOTHBIN MMOKa3aTelb
npesioMiaeHus. OTHOCUTENBHBIN MOKa3aTeb npenoMieHus. [IocToSHCTBO YaCTOThI
CBETa M COOTHOLIECHWE [JIMH BOJIH MpU IEPEXOAE MOHOXPOMATUYECKOTO CBETa
4yepe3 rpaHully pasfena AByX ONTUYECKUX CPEl.

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

[TonHoe BHyTpeHHee oTpaxxeHue. [IpenenbHblil yroyl MoJIHOr0 BHYTPEHHETO
OTPAKEHMUS.

ColOuparomie U pacceuBaromde JuH3bl. ToHkas mauH3a. DOKycHOE
paccTossHUE M OINTHYECKass CHJla TOHKOW JIMH3BL. 3aBHCHUMOCTh (HOKYCHOTO
PACCTOSIHUSI TOHKOM c(heprudyecKoil JMH3bI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MTOKA3aTeNs MPETOMIIEHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xop myda, NpOLIEAIIEro JIMH3Y IOJ IPOW3BOJIBHBIM YIVIOM K €€ TJIaBHOM
onTtudyeckor ocu. IlocTpoeHne wu300pakeHWNH TOYKM M OTpe3Ka IMPsSMOU B
coOMparoIMX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocoOHOCTh. ['na3 kak ontuyeckas
cucTeMa.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBas ontuka. HWurepdepenuuss cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HMHTEP(EPEHLIMOHHON
KapTUHE OT JBYX KOTEpEHTHBIX HWCTOYHHMKOB. IIpuMepsl KilacCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpakiuuoHHas pemérka. YCIOBUE HaOIIOECHUS
IJIaBHBIX ~MAakCHMyMOB TIpH MaJ€HUM MOHOXPOMAaTHYECKOIO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne YCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: OYKH, JIyIa,
nepucKkon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapaTr, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAs periéTKa.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre NpeaoMIIEHHS CBETA.

Hab6nrogenune noaHoro BHyTPEHHETO OTpakeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Ye€pe3 IUIOCKONApaJIEIbHYIO
IUIACTUHY U IIPU3MY.

UccnenoBanrie CBONCTB N300paKEHUN B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOa.

Habmonenne nuatepdepeHunn crera.

HaGnronenue 1BeTOB TOHKUX IMJIEHOK.

Hab6mronenune nudpaxium creta.

N3ydenne nudpakiimOHHON pemIéTKy.

Hab6mronenue nupakiuoHHOTO CIIEKTPA.

HaOnronenue aucnepcuu cBera.

Habmroenue nomisipuszanuu cBera.

[IpumeHeHre noNIpoOUa0B JIJIs U3YUCHHS] MEXAHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenne nokasaTess NpeaoMIICHNs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne POKyCHOTO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomyuyenue n300pakeHus: B CUCTEME U3 IJIOCKOT0 3epKaJia U JIUH3bI.

[Tomryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6monenue nudpaxuuu, uHTEpPEpeHnn U MOJISIpU3aliii CBETa.

N3yuyeHue noysipu3anmy cBeTa, OTPaXKEHHOIO OT MOBEPXHOCTH IUAJIEKTPUKA.

N3yuenue nHTEpPEPEHIINH JTA3€PHOTO U3TYUYCHUS HA IBYX IIETISX.

HabGmronenue nucnepcun.

HaoOmronenue u ucciaegoBanve qudpakiimOHHOTO CIIEKTpa.

N3mMepenue IrMHbI CBETOBOW BOJIHBI.

[Tomy4yeHune criekTpa M3ITy4YEHHUS] CBETOIMO/A TMPU MOMOIIN AUPPAKITMOHHOM

PEIIETKH.
Pa3znes 6. OcHOBBI ceMAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.
I'pannnbl  OPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpaszoBanust  JlopeHra.
YcinoBue npuuUUHHOCTA. OTHOCUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKPAILICHUE JJTUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEISTUBUCTCKOW YACTULIBI. DHEPrus
MOKOS.



TexHuyeckre YCTPONCTBA M TEXHOJIOTMYECKUE IPOILIECCHhl: CIYTHUKOBBIE
NPUEMHUKY, YCKOPUTEIU 3aPSKEHHBIX YaCTHII.

YyeHnueckuit SKCEPUMEHT, J1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPrUU  PEISITUBUCTCKUX  4YacTUI (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaaphno-60110860ii Oyanusm.

PaBHOBecHOE TEIIOBOE M3NIyyeHUE (M3JIydeHHe aOCOIIOTHO YEPHOTO Tena).
3akoH cMemienns Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoaddext. OnbiThl A. I'. Ctonerosa. 3akoHsl (hoTodddexra. YpaBHeHHE
OitHireitHa a1t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B YaCTHOCTH, JIaBlieHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 W a0COJIOTHO OTpakawlnyro moBepxHOCTh). Omnwitel [1. H.
JleOeneBa.

BomHoBBIE cBOMCTBA yacTull. Bonnel ne bpoia. limaa BoaHbI 1e bpoiutst n
pasmepbl 00JacTy JIOKAIM3alUMM ABWXKYyIIEHcs dactuipl. KopnyckymnsipHo-
BOJIHOBOH Ayanu3Mm. [{udpakius 31eKTpOHOB Ha KpHUCTaJIax.

Crneunduka usmeperuit B Mukpomupe. COOTHOIIEHUS] HEoNnpeaenEHHOCTEN
I'eitzenOepra.

TexHuyeckre YCTPONCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
¢dboTodneMeHT, (OTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOJUOI.

Hemoncmpayuu.

®oT03(]heKT HAa yCTaHOBKE C ITIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMHETO (hoTodddexra.

UccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Hccnenosanue Gporopesucropa.

N3mepenne nmocrossaHoM [11anka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA Y€pPe3 CBETOJIMO OT HAIIPSKEHHUSL.

Tema 2. @u3zuka amoma.

OnbITHl MO HCCIEOBAHUIO CTpOoeHUs aroMma. I[lnmaHerapHas monenb aromMa
Pesepdopna.

[Toctynatel bopa. U3nyuenue u norsnoimienne GOTOHOB MPH MEPEXoJie aToMa
C OJHOTO YPOBHsI DHEPIUU HA IPYIroi.



Buapl ciektpoB. CrieKTp ypOBHEU 3HEPruu aToMa BOJOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U31yueHue cBeta. Jlazep.

TexHuuecKkre yCTpPOMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: CIEKTPaJbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAaHTOBBIN KOMITbIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenue nuHeNyaThIX CIIEKTPOB.

YCTpOUCTBO M AEUCTBUE CUETUNKA HOHU3UPYIOIIMX YACTULL.

Omnpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3ITYyUYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, nPAKMUKyMm.

HaOmronenue nuHeyaToro crekTpa.

HccnenoBanne criekTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHON Punbepra.

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

Hyxknonnass monens snpa IeiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
qucio sapa. M30Tomsl.

PanunoaktuBHOCTE. Anbda-pacnan. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyueHue.

3akOH pPaguOAaKTUBHOTO pacmaga. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IY4YCHHs. BiusHHE paJIHMOaKTUBHOCTH HA JKHUBBIC
opranu3Mbl. EcrectBeHHbI QoH n3nmydeHus. Jlozumerpus.

DHeprus CBs3U HYKJIOHOB B sifipe. SnepHbie cuiibl. [ledexT macchl sapa.

Snepubie peakuuu. Jlenenue u cuHte3 anaep. Snepusie peaktopsl. [IpoOaemsr
YIIPABIAEMOTO TEPMOSAEPHOIO CHHTE3a. OKOJIOTMYECKHE aCIIEKThl DPa3BUTHUSA
SIEPHON SHEPrETUKMU.

Metoasl perucTpaly U UCCIIEI0BAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUA. bDapuOHBI, ME30HBI U JIENTOHBI.
IIpencraBinenne o CtannaptHo Moaenn. KBapk-ritoOHHAst MOZEIb aIpOHOB.

®usuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPIHUsl.

EauncTBO uznueckoi KapTUHBI MUDA.

TexHudyeckne yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHL: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSICPHBIN peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMOorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre TpEKOB YacTUL (M0 TOTOBBIM (pOTOrpadusim).

HccnenoBanue paainoakTUBHOTO (POHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue norsoiieHus 0eTa-4acTull aTlOMUHHEM.

Paszpnes 8. JiieMeHTHI ACTPOHOMHUM U ACTPOU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpuMEHUMOCTh 3aKOHOB (U3MKKA JUIsi OOBSCHEHHUS IPUPOJIBI
KOCMHUYECKNX OOBEKTOB.

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

Bun 3Bé3mHoro nHeba. Co3Be3mus, sipkue 3BE3MbI, IJIAHETHI, X BUIUMOE
JIBIDKCHUE.

ComnHeuyHas cucTema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. [[narpaMma «CneKkTpalibHbIN Kjacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCIEIOBATECILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHla U
3BE3]]. DTaNbl )KU3HH 3BE3I.

Muneunsiii [Tyte — nHama [Manaktuka. Ilonoxxenue u nBuxkenue CoJiHIIA B
lNanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. YEpHbIE NBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacuupenne Beenennoii. 3akon Xa06ua. Pa3beranue ranakTuk.
Teopus bonbmoro B3peiBa. PenukToBOE U3y4YeHUE.

MacmrabHas crpykrypa Beenennoid. MertaranakTuka.

Hepeménnple mpo06iieMbl aCTPOHOMUM.

Yuenuueckue naonrwooenus.

Habmronenus 3BE31HOTO HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN JJIsl ONpe/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBbIE co03Be3Ausi CeBEpHOro IMOJyIIapus WU sSpKue
3BE3/bI.

Habmronenuss B Teneckon JIyHbl, IUTaHET, TYMaHHOCTEH M 3BE3IHBIX
CKOIIJICHUM.

Du3uYeCKUil MPAKTUKYM.

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

[IpoBeneHMEe  KOCBEHHBIX  HW3MEPEHUM, HUCCIECHOBAHUN  3aBUCUMOCTEU
(¢u3MYeCKUX BEIUYMH, NPOBEpPKA NPEIJIOKEHHBIX THnoTre3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3enax «YUYEHUUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6o001maronee NOBTOPEHUE.



O06o0061enne U cucreMaTu3alus CoAepKaHUs pa3esoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEPMOJAUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEUUATBLHON TEOPUU OTHOCHUTENbHOCTHY, «KBaHTOBas
du3nKa», « DIEMEHTbI aCTPOHOMHUH U ACTPOPUBHKNY.

Ponp ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBbHON M ATMUYECKOH cepax AedaTeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKH
1 aCTPOHOMMU B COBPEMEHHOW HAYYHOU KapTUHE MUpPA, 3HAYEHUE OIKUCATEIBbHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOM M  MPOTHOCTHUYECKOW  (DyHKIIMIA
(bu3rYecKoil TeoprH, poJib (U3UUECKON TeOprur B (POPMUPOBAHUH MPEACTABICHHIM
0 (u3muecKoll KapTUHE MHUpPaA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJEP>KATEIBbHBIX MEKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKH, OMOJIOTUHU, XUMUH, T€Orpapuu U TEXHOJIOTUU.

Mesicnpeomemmnoie nOHAMUA, C6A3AHHbLE C UZYUECHUEM MEMO006 HAYUHO20
no3nanua: SBICHUE, HAY4YHbIH (akT, rumnoresa, (pusmyeckas BETWUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, ODKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPEITHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, ITU(poBast 1a00paTOpHs.

Mamemamuxka: peuieHUE CHUCTEMbl YpaBHEHHH. TpHUroOHOMETpUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAaHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO. BEKTOpPBI M MX IPOEKIMH HAa OCU KOOPJAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 3yeMeHTapHBIX GyHKUUNA. [Ipu3Haku 1omoOMs TPEYroJbHUKOB,
omnpeesieHne TIOMAaU IOCKUX GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SIBICHHUS B KUBOW NpUPOJE, KojieOaTelbHbIE
JBVDKCHUS B JKMBOW IIPUPOJE, ODKOJOTMYECKHME PHUCKHA IIpU IIPOU3BOJICTBE
ANEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HECHHE  OKPYXKAIOIIEHM  Cpensbl,
yIbTPa3ByKOBasi JMATHOCTHMKA B MEIULIMHE, ONTUYECKHE SBJIECHUS B >KHUBOU
IIPUPOJE.

Xumusa: CTPOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTYypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKOM pEIIETKH, CHEKTpalbHBIN
aHau3.

T'eocpaghusa: wmarHuTHblE TMONIOCA 3€MJIM, 3aJIEKU MArHUTHBIX  PYII,
¢doTochEMKa 36eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TnpUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpOJABUTATENb SIKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHIAYKIMOHHAs IeYb,
JMHUM 3JIEKTpONEpeay, 3JIEKTPOABUraTelb, pajgap, paIuonpUEMHUK, TEIEBU30D,
aHTeHHa, TtenepoH, CBY-neub, yIbTpa3ByKOBas JAMATHOCTUKA B TEXHHKE,



HpOCKHHOHHBIﬁ alIiapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHASA SHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIET'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yJbTaTbl OCBOCHUS Yy4eOHOro mnpeamera «Duzukar
JOJIKHBI OTPaXkaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpWEHTAIlN{, TO3WTHBHBIX BHYTPEHHUX  YOCKICHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIEeCTBa, pacUIUupeHHe >KU3HEHHOTO
ONBITA U OIBITA IEATEIBHOCTU B MPOLIECCE Peaau3allii OCHOBHBIX HAIlpaBJICHUU
BOCHUTATEIIbHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3HUIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYECIOBEUECKUX T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B HHTEPECAX IPAXKIAHCKOIO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluu;

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

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpax JaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIEHMBATH CUTYAllMI0O M MPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSTEIBHOCTH YUEHOTO;

e OCO3HAHHWE JMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMUBOTO Oy MyIIETO.

3CTETHUYECKOI0 BOCIIUTAHUSA:

e DOCTETHMYECKOE OTHOIICHWE K MHPY, BKIHOYAsg HSCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IHYHbIM chepaM mpodecCHOHaTBHON eI TeTbHOCTH, B TOM
YuClie CBSI3aHHBIM C (QU3MKOW W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peau30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE TUIAHbI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
00yacTH (U3HUKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJJOIrHYE€CKOIro BOCIIMTAHUA

c(OpPMHPOBAHHOCTh 3KOJOTMYECKON KYJIbTYpPbI, OCO3HAHUE TJIOOATIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyXalolied cpene Ha
OCHOBE 3HaHUS 1eJIe yCTOMYUBOro pa3BUTHS YEJIOBEUECTBA,;

pacIIMpeHre OmbITa AESATEIbHOCTH SKOJIOTMYECKON HaNpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3HKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAyYHOW [ESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHUs (PU3UKH OCYHIECTBISATh MPOEKTHYID M HCCIEIOBATEIBCKYIO
JeSATEeTbHOCTh UHANBUIYAIHHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE yUeOHbIE 1eHCTBUS
Bba3oBble JjornuecKue 1ecTBUA:

CaMOCTOATENBHO  (pOpMyNIHMpOBaTP M  aKTyalIM3upoBaTh MpoOJIeEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JOOCTH>KEHUS;

BBISIBJISAITH  3aKOHOMEPHOCTM M IPOTHUBOPEUHS] B PacCMaTPUBAEMBIX
(U3UYECKUX SBJICHUSIX;

pa3pabaTbiBaTh IJIaH PEHICHUS MPOOIEMBI ¢ YYETOM aHaIn3a UMEIOIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE
PE3yJIbTaTOB LIENISAM, OLICHUBATh PUCKU ITOCIEACTBUN AEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TIPHU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCJICA0BATC/IBCKHUC I[eﬁCTBHﬂZ

BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMUA M METOJIaMU
(bu3nYecKoi HayKH;



BJIaJCTh HaBbIKAMH  Y4COHO-HCCIIEIOBATEIIHCKOM u MPOECKTHOMN
NEATeTLHOCTH B 00JIacTH (PU3HMKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHus 3aj1ad  (Pu3nueckoro
CoJiep>KaHusl, IPUMEHECHUIO Pa3IMYHBIX METO/IOB MMO3HAHUS,

BJIAJIETh BHJAMHU JESITEILHOCTH MO TMOJYYCHHI0O HOBOTO 3HAHMS, €ro
HWHTEpIIpeTalluy, IPeoOpPa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacCTH
bu3uKy;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHbIC CBS3M M aKTyaJIu3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUICHHs, HaxOAUTh AaPryMEHThl A
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MAapaMeTPbl U KPUTECPUH
pelieHus;

aHAJIM3UPOBATh IMIOJYYEHHbIE B XOJI€ pPEIICHUS 3aJaud Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCJIOBUSIX;

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

JaBaTh OLICHKY HOBBIM CHUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;
yMeTh TEPEHOCUTh 3HaHUS TO (QuU3NKe B MNPAKTUYECKYIO O00JacTh
KU3HEICATCIbHOCTH;

yMETh HHTETPHUPOBATh 3HAHUS M3 Pa3HBIX IMIPEAMETHBIX 00IacTel;
BBIJIBUTaTh HOBBIC UJEH, IIPEJIaraTb OPUTMHAIBHBIE TTOJX0/bl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nunpopmanueii:

BJIa/IETh HABbIKAMU MOJyueHUs MHPopManuu (U3HYECKOTO COACpPKAHUS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIIBHO OCYILECTBIATH IOUCK,
aHaNM3, CUCTEMATHU3AIMI0 M WHTEPHpPETalHi0 HMH(POpPMALUU Ppa3IUuYHBIX
BUJIOB U ()OPM IPEACTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINY;

UCIIOJIb30BaTh CpEICTBa HH(DOPMALMOHHBIX U KOMMYHMKAI[MOHHBIX
TEXHOJIOTUA B  pEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIOAEHUEM TPEOOBaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THTHUEHBI, PEeCypcocOepeKeHusi, MPaBOBbIX U
ATUYECKUX HOPM, HOpM MH(OPMAaLIMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOr0 COJAEP’KaHMSI B Pa3IMUYHBIX (popmaTax ¢
y4€TOM Ha3zHayeHuss UHGPOpMAlMUM U LEJNEBOM ayAUTOPUH, BBIOUpAs
ONTUMANIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALIHH.

KoMMmyHuKkaTHBHBbIE YHHMBepCcAJIbHbIE YueOHbIe NeiCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3UKA HU BO BHEYPOYHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CUTyallMii M CMAr4arh
KOH(DJIUKTBIL;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIUBUYAJIBHON paOOThI;

BbIOHMpaTh TEMATHUKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh UMM COBMECTHOW JEeATEIbHOCTH, OpPraHUW30BbIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHUIO: COCTAaBJIATh IUIAH
JEHCTBUH, pacpeIesTh POJU ¢ Y4ETOM MHEHHUI y4aCTHHUKOB, OOCYK/IaTh
pE3ybTaThl COBMECTHOM padOTHI;

OLICHMBATh KaueCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHMKA KOMaHIbl B
o0 pe3ysbTatr no pa3padOTaHHBIM KPUTEPUSIM;

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

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MPOSIBISATH  TBOPYECTBO W BOOOpa)keHue,  ObITh
MHULIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO  OCYILECTBIIATH ITO3HABATEJbHYIO JESATENbHOCTh B
obnacT (U3MKK W aCTPOHOMHH, BBISBISITH TMPOOJIEMBI, CTaBUTh U
bopMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBIIATH MJIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NPAKTUYECKON pabdOoThl C YYETOM HMMEIOIIHUXCS
PECYpPCoOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYalUsIM;

paclMpATh  paMKUM  ydyeOHOro TpeiIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTEHNM;

7ieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, Oparh Ha cebd
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO MU MPOSBICHUIO 3PYAMIMH B 00JIacTU
(GU3HUKK, TIOCTOSHHO TOBBIIIATH CBOM 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBEI B JICSTEIHbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMM [IO03HABATEJIbHOW peduiekcun Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MPUEMBI pediIeKCuu I OIEHKH CHUTyallud, BhIOOpa
BEPHOTO PELICHHUS;

YMETh OILIEHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEIICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHl JIPyIMX IIPU aHAIU3E PE3yIbTaTOB
JEATSIILHOCTH,

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

NPUHUMAaTh MOTHBBI M apryMEHTBlI JIPYTMX NpPH aHAIWU3€ pPE3YJIbTaTOB
JEeSITeILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OUTUOKH.

B mpomecce mocTkeHUs JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMEI I10
dbu3uKe UL ypOBHS CcpeaHero oOmero oOpa3oBaHHS y OOYYaroIIUXCs

COBEPIICHCTBYETCS AMOIMOHATEHBIH WUHTEIUICKT, MIPEeIOoJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHWS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOITMOHATIBLHOM c(epbl, OBITh YBEPEHHBIM B CEO€;

caMOpeTyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTHh aalTHPOBATHCS K
HYMOIMOHATIEHBIM HU3MEHEHHUSM U TMPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTHBALIMH, BKIOYAKOIIEH CTPEMIICHUE K TOCTUKEHUIO LEIIH
U yCIIeXy, ONTUMHU3M, HHUIIMATHBHOCTh, YMEHUE JCHCTBOBAThH, UCXOI U3
CBOMX BO3MOKHOCTEH;

ASMIATUHU, BKJIIOYAIONIEH  CIMOCOOHOCTh IMOHUMATh  3MOLMOHAIBHOE
COCTOSIHAE JpPYTHX, YYWUTHIBATH €r0 TPH OCYIIECTBICHUHM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKIIIOYAIONIMX CIMOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUSI C APYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISITH HHTEPEC U
paspeniatb KOH(GIUKTHI.

I[MTPEJIMETHBIE PE3VJIbTATBI



K xonmy oOydenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUH:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTMYECKOM, COIMAIbHOW M JITUYECKOM cdepax eATeIbHOCTH
YeJIoBeKa, POJb U MECTO (M3HKU B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHHE OIUCATEIBHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIbHON W
MPOTHOCTHYECKOW  (QYHKIUN  (U3HMYECKOM TEOpUHM —  MEXaHUKH,
MOJEKYJISIPHON (MBUKH U TEPMOJMHAMUKH, POJIb (PU3UUYECKON TEOPUHU B
(dbopMHUpPOBaHUU MIPEACTABICHHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTth YCJIOBHS TMPUMEHHMMOCTH Mojeled (U3MYECKUuX Ten W
MpOLIECCOB (SIBJIEHUI): WHEpIMAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TENO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKECHHUE,
CBOOOJIHOE TMajieHHe, aOCONIOTHO ympyras nedopmarus, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
1 TBEPAOTO (KPUCTAUIMYECKOI0) Teja, UACaIbHBIN ra3, TOYCYHBIN 3apsi,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath ycioBuUs (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DHUINIECKUX
3aKOHOB, TTOHMMATh BCEOOIIUN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHITH MEXAHUYECKHE IPOLIECChl U SBJICHUS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOpMYyJIbl KMHEMATHKU PABHOYCKOPEHHOTO
JBIDKEHUS, TpeoOpazoBaHus [amwiies mjis CKOpPOCTH U TEpPEeMEIICHMUS,
3akOoHbl HplOTOHA, NpPUHOMO  OTHOCUTENbHOCTHM ['anmunes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b PA0OTHI CUJIbI C M3MEHEHHEM MEXAaHMYECKOW JHEpruu,
YCIOBUSI paBHOBECHUs] TBEPJAOTO Tejla), MpU ITOM HCIOJIH30BaTh
MAaTEMAaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHWS HMIyJibca U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUS, UCTIOJb3Ys
ocHoBHble mONOKeHHs MKT © 3akoHBI MOJEKYISIpHOW (U3UKU U
TEPMOJUHAMHUKN (CBA3b JABJIEHUA HICATBHOIO Ta3a CO CpeaHen
KUHETUYECKOM HDHEPrUed TEIJIOBOIO JBWKEHUS W KOHUEHTPALIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEHIECTBA CO CPEIHENM KHUHETUYECKOUN
SHEPruel TEMIOBOr0O ABUYKEHHUS €r0 YacTHUll, CBA3b JABJICHHS UACAIbHOTO
raza ¢ KOHUEHTpalUMel MOJIEKYyl M €ro TEMIIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbId 3aKOH TEPMOJMHAMHUKHU, 3aKOH



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

aHAJM3UPOBATh U OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, WCHOJb3Ys
OCHOBHBIE TIOJIOXKEHUSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIUAJILHOCTD
AJIEKTPOCTATUYECKOTO TMOJISI, MPUHUUIN CYNEPHO3UIUN BIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KylioHa, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOLIEHHUS: 3aKOHbI OMa [Jis ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUUYECKOW Memnu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apanes A1 371€KTpoan3a);

OMUCHIBATh (PU3NUYECKUE MPOLECChl U SIBICHUS, HWCIOIb3YS BEJIUYHUHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTCHUUANIbHAS DSHEPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi dHeprusi, padora CWIbl, IIEHTPOCTPEMUTEIBLHOE
YCKOpEHHUE, Cuiia TSKECTH, CHIIA YOPYTrOCTH, CUJia TPEHUS, MOIIHOCTD,
DHEPTUs B3aWMOJICHCTBUS Tenma C 3emiéil BONMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi aedopmanuu MOpPYKUHBI, KOJIHYECTBO TEIUIOTHI,
a0coJIfoTHasE TeMmrepaTrypa Teja, pabora B TEpMOAMHAMUKE, BHYTPEHHSIS
SHEPIusi HJCATIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAsA BIJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpHOro TeEmioBoro
IBUTATENIS; DJIEKTPUUYECKOE MOJIe, HANPSHKEHHOCTD JIEKTPUUECKOTO MOJIA,
HaNpsDKEHHOCTh TOJISE TOYEYHOrO 3apsifa WM 3apsyKeHHOro IIapa B
BAKYyM€ M B JIHUDJICKTPUKE, NOTEHIMANT 3JIEKTPOCTATHYECKOTO TOJIS,
Pa3sHOCTh  MOTEHUUAJIOB, JJIEKTPOABWKYILAs  CWJa, CHJa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, JJIEKTPUYECKAass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATb  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKUX  SBIICHUIA:
MEXAHUYECKOE JBWXKEHHE, TEIUIOBOE JBM)KEHHWE YAaCTHUI[ BENIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALUs], IIJIABJIICHUE U KPUCTAJUIU3AL1sl, HAITPABICHHOCTD
TEIUIONEpeaady, 3JIEKTPpU3alUs TeJ, SKBUIOTEHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOJIHUKA;

MIPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
OPYrOl €  HCHOJIb30BAaHMEM  MPSIMBIX  U3MEPEHHH, NpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUpOBATh pe3yJbTaThl MOJIYYEHHOM
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHJAEC TpapuKOB C YUYETOM



a0COJIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JIeNaTh BHIBOJIBI MO pe3yJbTaTaM
UCCJIeIOBAHMS;

MPOBOJAUTL KOCBEHHbIE H3MEpeHUs (GU3UYECKUX BEIUYUH, TPU STOM
BBIOMpaTh ONTUMAJbHBIA METOJ W3MEPEHHUS, OIICHUBATh AOCOTIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTATBLHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYCHHbIE PE3YyJbTaThl U JIeJIaTh BBIBOJ O CTaTyce MPeHJIOKEHHOU
TUIIOTE3bI;

coOJr01aTh TpaBuiia 0€30MacCHOr0 Tpy/Jla MPHU MPOBEJICHUU UCCIEI0BAHUN
B paMKax y4yeOHOro OJKCIEPUMEHTa, MpaKTHKymMa M  y4deOHo-
WCCIIEIOBATENIbCKOM M TPOEKTHOM JEATENBHOCTH C HCHOJIb30BAaHUEM
MU3MEPUTETHHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiatb pacu€THbE 3a7aud C SBHO 33JaHHOM W HESBHO 3aJaHHOU
(dbu3nyecKol MOJENBbIO: Ha OCHOBAaHWU aHAJIU3a YCJIOBHUSI OOOCHOBBHIBATH
BBIOOp (u3MUecKoll MoOJeNM, OTBeHaroleld TpeOOBaHUSIM 3a/layu,
OpUMEHSATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIATHI
bu3NYecCKMX TEOpUd TPHU UCIHOJIb30BAHUU MATEeMAaTHUYECKUX METO/I0B
pelieHus 3aj1a4, NpoBOAUTL Pacu€Thl HA OCHOBAaHUW MUMEIOIIUXCS JaHHBIX,
aHAJTU3UPOBATH PE3yJIbTaThl W KOPPEKTHUPOBATH METOMbl PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarb KayecTBEHHBbIE 3ajaud, TpeOyiolue NpPUMEHEHUs 3HAaHUM U3
Pa3HBIX pa3JeioB Kypca (PU3MNKH, a TaKKEe UHTErPAIMKU 3HAHUM U3 JPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LETOYKY PaccyXJICHUMN ¢ OOPOM Ha U3yUYECHHbBIE 3aKOHbI, 3AKOHOMEPHOCTHU
U (U3HYECKUE SBICHUS;

HCIIOJb30BaTh TEOPETUYECKUE 3HAaHMUS JUIsi OOBICHEHUS OCHOBHBIX
MPUHIUNIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLECCOB;

MPUBOAUTH TMPUMEPHI BKIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIIEHUBAThH MOCIEACTBUS OBITOBOW M TIPOU3BOICTBEHHOU
JEeSTENbHOCTA YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU IMPOILIECCAMH, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
MPUPOJIONIONB30BAHUY, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKl M TEXHOJOTMH JUisl JaJbHEHIIEro pa3BUTHUS YEIOBEUECKOTO
00I1IeCTBA;



MPUMEHSTh Pa3IUdHbIe CIOCOOBI PaboThl ¢ WHpOpMaNUEH (PU3NIECKOTO
COJIEp)KaHUSI C HCIOJIb30BaHWEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHHA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTHUH IS TIOMCKa, TEpepadOTKu ¥ TPEAbSBICHHUS Y4YeOHOUW U
HAyYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUS W MHTEPIPETALUN
uHPOpMAIIMU, TONYYEHHOW W3 Pa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKH
aHANMM3UPOBAaTh  TOJIydaeMyr  HWH(oOpMamuioo ¥ OICHUBaTh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWMA, TaK U HAa OCHOBE
aHaM3a UICTOYHUKA HMHPOPMAIIUH;

MIPOSIBIISITH OpraHU3aIMOHHBIC u NIO3HABATEIbHBIC YMCHHS
CaMOCTOSATEILHOTO  NPHOOPETCHHWS  HOBBIX 3HAHWKW B IIpolecce
BBITIOJTHCHUS IPOCKTHBIX U yIeOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpPyNIe C HCIOTHECHUEM pa3UYHBIX COIHMAIBHBIX POJEH,
TUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBHO PACTIPEACIATh JACATEIHbHOCTh
B HECTaHJAPTHBIX CUTYalUsIX, aJCcKBAaTHO OIICHUBATh BKJIAJl KaKJIOTO W3
YYaCTHHKOB TPYTIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymiei mpodecCuoHANbHON ASSTEIHHOCTH TI0
CTHEIMATLHOCTAM (PU3UKO-TEXHHUUYECKOTO TPOPHIIS.

K xonmy oOyuenus B Il knacce mpeaMeTHbIE pe3ylbTaThl Ha YriyOIEHHOM
YpOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh y 00YUarOIIMXCS YMEHUM:

NOHUMAaTh POJb (U3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COITMATILHOM M 3THUYECKOM cdepax AEsITEILHOCTH YEJIOBEKa, POJib U MECTO
(GU3NKKN B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJb aCTPOHOMHUHU B
MPAKTUYECKOM  JIEITEIBHOCTH 4YEJOBE€Ka U  JallbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIBHOM, CUCTEMATU3UPYIONIEH,
OOBSCHUTEIBHON M TMPOTHOCTUYECKON (PYHKUUN (PU3UUECKON TEOpUu —
ANEKTPOANHAMUKH, CHEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poiab GU3NYECKON Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
¢bu3nuecKkoil KapTUHE MHUpPa, MECTO (U3UYECKOM KapTHHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPO/IE;
paziuyath YCIOBUS TNPUMEHUMOCTH Mojenedl (U3MYecKuX Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE AJIEKTPUYECKOE U OJIHOPOJHOE
MarHuTHOE TOJIsSl, TApMOHUYECKUE KOeOaHusl, MaTEMaTUYECKU MasSTHUK,
UJeaabHbIA MPYKUHHBIA MasTHUK, TapMOHUYECKHE BOJIHBI, UJCaTbHBIN
KoJie0aTeIbHbINA KOHTYpP, TOHKAs JTMH3a, MOJEJIeH aToMa, aTOMHOTO siApa U
KBAHTOBOM MOJICJIH CBETA;

paznuyarh ycioBUs (TpaHUIbl, O0OJACTH) MPUMEHUMOCTH (DPUINYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHAaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH SJEKTPOMATHUTHBIE TPOIECCHl M SBIICHUS,
UCIIOJb3ys. OCHOBHBIE TIOJOKEHHS W 3aKOHBI DJJIEKTPOJMHAMUKH U
CHEUalIbHOM  TEOPUHM  OTHOCHUTEIIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOro 3apsana, cuna Awmmnepa, cuina JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBs3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJIbHOCTH DUHINITEIHA);

aHATM3UPOBATHh U OOBSICHITH KBAHTOBBIC TPOIIECCHI U SBJICHUS, UCTIONB3YS
MOJIOKEHUS]  KBAHTOBOM  (¢u3uku  (ypaBHEHHUE  DUHINTEWHA s
dotoapdexra, mnepBpli U BTOpoM moctynarel  bopa, npuHUUMI
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MAacCOBOTO YHMCENl M 3HEPTUU B SIAEPHBIX PEAKIUAX, 3aKOH
pPaAMOaKTUBHOTO pacnaaa);

OMUCHIBATh (PU3NUECKUE TPOLECChl U SIBJICHUS, HWCIOJIb3YS BEIUYHUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUUYECKOTO MOJIA, MOTEHIUAN 3JIEKTPOCTATHYECKOIO
MOJIsl, Pa3HOCTh IMOTEHUHAJIOB, DJICKTPOJBIKYILAS CUJA, HHIYKIUSA
MAarHuTHOTO IIOJSl, MAarHUTHBIM MOTOK, Cwia AMIEpa, WHIYKTHUBHOCTD,
ANEKTPOABMKYIIAS CHUJIa CAMOMHAYKIIMHU, HSHEPrusi MarHUTHOTO IIOJIS
MPOBOJAHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJIbC, TIOJHAsT SHEPrus,
DHEPTUs TIOKOS CBOOOJIHOM 4YaCTHUIbI, DHEPrUsi W UMITYJIbC (HOTOHA,
MacCOBO€ YMCIIO U 3aps]l Allpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUINYECKUX  SBIICHUIA:
AIEKTPOMArHUTHASI MHIAYKIUSI, CAMOUMHIYKIIUSI, pe30HAHC, HHTEep(DepeHITus
BOJH, Judpakius, JTUCHEPCHs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dboroanekTpudeckuii 3ddext (dhororddexr), ampda- u Oera-pacrajbl
sajep, ramMMma-usilydeHue sjep, (U3U4YeCKUe MPUHIMIBI CIEKTPaIbHOTO
aHanu3a u padoThl Ja3epa;

ONpENENATh HAMpaBICHUE HMHAYKIUHA MAarHUTHOTO TMOJIS MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTpOUTH U300pakeHue, CO3JaBAEMOE IJIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XaPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBl I aHanu3a U OOBACHEHHS  (PUIMYECKUX  MPOIECCOB,
MPOUCXOAAIINX B 3BE3AX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpene; ABUKEHUsI HEOECHBIX TeJl, BOTIOLNHY 3BE3]] U BeeleHHol;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IMPU ITOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHUpOBaTh Ppe3yJbTaThl MOJYYEHHON  3aBUCUMOCTHU



¢usznyeckux BEIMYUH B BHJE Tpa@UKOB C YYETOM aOCOIIOTHBIX
MOTPENIHOCTe  W3MEpPEHUW, JeNaTh  BBIBOABI MO  pe3yJibTaraM
UCCJIeI0BAHMS;

NPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBATHh aOCONIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJNTH OTBITHI IO TIPOBEPKE MPEIOKEHHON TUIIOTE3bI: IAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJlyYE€HHBIE PE3yNIbTaThl U JeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOU
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUH;
coOJroAaTh MpaBuiia 0E30MacHOr0 TPyJla MPU MPOBEACHUN UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEPUMEHTa, TMpaKTHKymMa ©  y4eOHO-
UCCJIeIOBATEILCKOM W TMPOEKTHOW JEATEIbHOCTH C HCIOIb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemiaTe pacy€THBIE 3aa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOM
¢u3nyeckoil MOJENbI0: HAa OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3nyeckue MoJEeNM, OTBEYAroI[ue TpPeOOBaHUSM 3aJadyM, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKUX TEOpHUil
OpU  HCIONB30BAHUM MAaTEeMAaTUYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHUM MMEIOIIUXCS JaHHBIX, aHATU3UPOBAThH
pE3yNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM MOJTYyUYEeHHBIX
pE3yNbTATOB;

pemats KadeCTBEHHBIE 3a/Jauyd, TPEOyIolue NPUMEHEHHs] 3HAHUHA U3
pa3HBIX pa3JeNoB Kypca PU3UKH, a TAaKXKe WHTETpallii 3HAHUN U3 IPYTHX
MPEJIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTUYECKYIO
HENOYKY pacCyKJICHUI ¢ OTIOPOi Ha N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SIBICHUS;

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

OPUBOIUTH TPUMEPHl BKIAZa POCCHMCKMX U 3apyOCKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKU, B OOBSICHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHI;

aHaAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
AESITENPHOCTA YENIOBEKa, CBSI3aHHOW C (DM3MUYECKUMHU TPOIECCAMH, C
MO3UINI 3KOJOTHYECKON 6€30MacHOCTH, MPEACTABIECHUI O pallMOHaILHOM
MPUPOOTNOIH30BAHNUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHKEHHM



HAyKd W TEXHOJOTMH JUId JaJdbHEHIIEro pa3BUTUS YEJIOBEYECKOIrO
00I1IeCTBA;

NPUMEHSATh pa3iudHble COcoObl paboThl ¢ MHpOpMaLHUE (PU3UYECKOTO
COJIEp)KaHUSI C MHCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJIOTMM JJI TIOUCKa, MepepadOTKH U MNpeAbsBICHUS Y4YeOHOU u
HAy4YHO-TIOMYJISIpPHON MH(GOpPMAIK, CTPYKTYPUPOBAHUS U MHTEPHPETALUN
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaJIM3UpOBaTh  MOJy4yaeMylro  HMHQOpMAlMI0 W  OLEHHUBaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWI, TaK U Ha OCHOBE
aHaiM3a UICTOYHUKA UHPOpMALIUK;

MPOSBIISATH OpraHu3allOHHbIE " MI03HABATEIIbHBIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEeHUsT HOBBIX 3HAHUW B  Ipolecce
BBINOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIIE0BATEIBCKUX PadoT;

paboTaTh B TpyNIe C HCIOTHEHUEM pPa3IUYHbIX COLMAIBbHBIX pOJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBHO PACHPENEIATh AESATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLICHUBATh BKJIAJ KAXKJOTO U3
YYaCTHUKOB I'PYIIIbI B pEHIEHUE pacCMAaTPUBAEMOM MPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyayuiel npodeccuoHanbHOU AESITENbHOCTH IO
CHENUATIBHOCTSIM (PU3UKO-TEXHUYECKOTO TPOQuIIs.
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Htoro no paznemy 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOM Tyann3m 15 https://resh.edu.ru/
4.2 dusuka atoma 5 https:/resh.edu.ru/
4.3 ®du3zrKa aTOMHOTIO SJIpa U 3JIEMEHTapPHBIX 5 https://resh.edu.ru/




qaCcTun

Nroro no pazaeny

25
Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3NKHU
5.1 DJeMeHTHl aCTPOHOMUU U aCTPOPHU3UKHU 12 https://resh.edu.ru/
Ntoro no pazgeny 12
Pazzea 6. PUSUNUYECKUN MPAKTUKYM
6.1 OU3NYECKUI TPAKTUKYM 16 16 https:/resh.edu.ru/
Hroro no pazneny 16
Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE
CucremaTusanus u o0o01IeHNe
7.1 HPCAMETHOTO CoﬂepmaHHfI 1 otbITa 15 https://resh.edu.ru/
JeSTeIbHOCTH, TPUOOPETEHHOTO NPU
n3ydyeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE Bpems 10 https://resh.edu.ru/
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTHI /151 VYUEHUKA

» ®usuka (B 2 yactsx), 10 knace/ ['eanenmreiin JI.O., bynarosa A.A., Kopaunses 1. H.,
Komkuna A.B.; mon pegakuueii Oprnosa B. A., OG1iecTBO ¢ OrpaHHueHHON OTBETCTBEHHOCTHIO
«BMTHOM. JlaGopaTopus 3HaHui»; AkionepHoe obmectBo «M3narensctBo «lIpocBemnienne
Msxumies I'.5., bByxoBues b.b., Corckuii H.H. ®u3uka. 10-11 knacc. — M.: [Ipocsenienue,
2019.

METOJAUYECKHUE MATEPHUAJIBI IJI5S1 YYUTEJISA

KonrponsHo-u3mepurenbabie Matepuansl. @usznka:10 knacc/Coct.H.U.30pun.-
M.:BAKO,2010.-96 c.PeimkeBuu A.Il. ®usnka. 3amaynuk. 10-11 kmacc.: ITocobue mist
o011e00pa3oBaTeNbHBIX YUpexkaeHU.-8-¢ u3a. — M.: [lpoda, 2006.

Msxumes I'.4., bByxoBues b.b., Corckuiit H.H. ®u3uka. 10-11 knacc. — M.: [Ipocsenienue,
2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. BupryansHas mkona Kupunna u Medoaus «Ypoku puznkm»

2. Xusas ¢uzuka. XKubas reomeTpust. UHCTUTYT HOBBIX TEXHOJIOTHI 00pa3oBaHusl.

3. JI.AL.bopesckwuii. Kype ¢pusuku 21 Beka

4. OtkpeiTas pusuka noa peaakuueit npodeccopa MOTU C.M.Kozena OO0 dusukon , 1996-
2001.

5. Ypoku (pu3uku ¢ mpuMeHeHueM HH(POPMAIIMOHHBIX TEXHOJIOTH, 7-11 Kiacchl



