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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢u3uMKe Ha YpPOBHE CpeAHero ooiiero o6pa3zoBaHus
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
OCHOBHOHM 0O0pa3zoBaTeabHON mporpammbl, mpeactaBieHHbIx B OI'OC COO, a
TaKkke C y4eToM denepanbHON paboueit mporpammbl BocnuTanus W KoHuenuuu
npenojaBanus yueOHoro npenmera «dusuka» B 00pazoBaTeIbHBIX OPraHU3ALUAX
Poccuiickoii  depeparuu, — pealu3ylONIMX  OCHOBHBIE  OOpa3oBaTelIbHBIC
IPOrPAMMBI.

[Tporpamma no ¢usuke ompesenseT 00s13aTeIbHOE TPEAMETHOE COJIEp>KaHue,
yCTaHABIMBACT PEKOMEHIYEMYIO TOCIICIOBATEIPHOCTh H3yUYCHUS TEM U Pa3/ciioB
y4eOHOTO MpeaMeTa ¢ y4eTOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEM  00yYaromuxcsl.
[Iporpamma 1o ¢u3uke AaeT MPEACTaBICHHWE O UENIX, COJEp)KaHWHU, OOIIeH
CTpaterud OOydYeHHs, BOCHUTAHUS W Pa3BUTHSI OOYYAIONMUXCS CpEICTBAMU
yueOHoro npeamera «dPu3nka» Ha yriayOJICHHOM YPOBHE.

N3yyenue kypca (u3uku yriyOJEHHOTO YpPOBHS IO3BOJSIET PEaM30BaTh
3a/1auu MPoPeCCUOHAIBHON OpUEHTAIIMH, HAIMIPABICHO HAa CO3JaHUE YCJIOBHM IS
MPOSIBJICHUS] CBOUX HMHTEIUIEKTYalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaXKIbIM
oOy4JaronuMmcsi, KOTOpbleé HEOOXOAMMBI [UJIsl NPOJOJDKEHUS O0pa3oBaHUs B
opraHu3anusXx Mpo(PecCHOHATEHOTO 00pa3oBaHMs IO PA3IUYHBIM  (U3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSM.

B nmnporpamme mno (Qusuke oOmNpenensioTcs IUJIAHUPYEeMble Pe3yJbTaThl
OCBOEHHUSA Kypca (PU3MKK Ha YpPOBHE CpeAHETo 00IIero oopa3oBaHus: TUYHOCTHBIC,
METanpeIMeTHbIe, TpeIMeTHble (Ha  yriyoinéHHoM  ypoBHe).  Hayuho-
METOJIOJIOTUYECKOM OCHOBOM [ pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METanpeAMETHBIM W TPEAMETHBIM pe3yibTaTaM OOYyYalolIUXCsl, OCBOWBIINX
nporpaMmy 1m0 (u3MKe Ha YpOBHE cpeaHero oOmero oOpa3oBaHus Ha
yrayOJaCHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/IEATEIbHOCTHBIN MOAXO0I.

[Iporpamma o (pu3uke BKIIOYAET:

IJIAaHUPYEMBIE pe3yJbTaThl OCBOCHHUS Kypca (HM3UKH Ha YIIIYOJICHHOM
YpOBHE, B TOM YHCIIE MPEIMETHBIE Pe3yIbTaThI 10 TOJaM 00yUCHHUS;

cozieprkanue yueoHoro npeameta « Ousukay 1mo rojgaM oOydeHHs.

[Iporpamma 1O (Qu3NKe HMEET TPUMEPHBIA XapakTep W MOXET OBITh
WCIIOJIB30BaHA YUYUTEIAMHU (DU3UKHU JUTSI COCTABIICHUS CBOMX pabOUMX MPOTPAMM.

[Iporpamma mo ¢u3uMKe HE CKOBBIBACT TBOPUYCCKYIO HHHUIIMATHBY YUHUTEIIEH U
IPEIOCTABISACT BO3MOXHOCTH [UUIS pEaU3alMKM  Pa3IMYHBIX METOJIHYSCKHX
MOJXOJ0B K TMpenojaBaHuio (PU3MKM Ha YriayOJCHHOM YpOBHE MPHU YCIOBHH
coXpaHeHUs 00s13aTEIHLHOM YaCTH COJIepKaHUs Kypca.



®dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyMHas B
KayecTBe y4eOHOIo ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpysxarorieM Mupe. [IIkonbHbIN Kypc (GU3UMKHA — CHCTEMOOOPA3YIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE IMPOIECCOB U SBJICHUM, HU3YyYa€MbIX XHUMHUEH, OMOJIOTHEH,
dusnueckoit reorpadueir w actpoHommei. Vcmonb3oBaHWME W aKTUBHOE
npyuMeHeHUe (U3MYECKUX 3HAHUW ONpENeNuiIo XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe HHEPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIYYeHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMHU. 3yueHue
(¢U3MKH BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydaromierocs, B (opMupoBaHHE YMEHUN MPUMEHATHh HAyYHBIH
METO/]1 MO3HAHUSI PY BBITIOJIHEHUU UMHU YYE€OHBIX UCCIIEOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypoBHE CpeTHEr0 00IIero 00pa30BaHus MOJI0KEH
pAI Uaeh, KOTOPbIE MOKHO PACCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOEHUS.

Hoea uenocmmuocmu. B COOTBETCTBHM C HEW KypC SBISIETCSA JIOTUYECKH
3aBEPILICHHBIM, OH COJICPKUT MaTepuaj U3 BCEX pa3leioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKU.

Hoea z2enepanuzayuu. B cOOTBETCTBHM C HEMl Marepuan Kypca (PU3HKHU
o0OBEIMHEH BOKpYr (¢u3nueckux Teopud. Benymwum B Kypce sBisercs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUM, BEIIECTBE U
ToJIe.

Hoea cymanumapuzayuu. E¢ peanuzanus MOpeanonaracT HCHOJIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaNa (PU3NYECKOW HAyKU, OCMBICICHHUE CBSI3U Pa3BUTHS
¢u3vkn Cc pa3BUTHEM OOIIECTBa, a TaKXkKe C  MHPOBO33PECHUYECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEeMaMHU.

Hoen npuknaonoit nanpaginennocmu. Kypc ¢busuku yriyOJeHHOTO YPOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHYECKHUX
MPUJIOKEHUN H3YyYEHHBIX TEOpUW M 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOHIMX MpPEICTaBICHUM U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHHS SJIEMEHTOB
collepKaHUs, TMOCBSIICHHBIX O3KOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakkKe OOCYXIECHHS
po0JieM pallMOHAIIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTUYECKOM O€30MacHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (GU3KKE JOHKHO ObITh MOCTPOCHO Ha
MPUHITUTIAX CUCTEMHO-JIEATeTLHOCTHOTO Toaxoa. s ¢pusuku peannsarus dTUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHicTByroIero ¢akropa ydeOHoro mporecca. [ yriayOaeHHOTo
YPOBHSI — 3TO CHCTEMA CaMOCTOSITEIBHOTO YYEHUYECKOTO IKCIIEPUMEHTA,



BKJIIOUYAIOLIETO (PPOHTANBHBIE YYEHUYECKHE OMbITBI TPU HM3yYEHUU HOBOTO
MaTepuaia, JabopaTopHble paboThl U pabOThl MpakTUKyMma. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuszanuu (pusnyeckoro mnpakTukyma. B mepBom  ciydae
PaKTUKyM MpoBoAuTcs 160 B KoHie 10 m 11 kimaccoB, aub0 mocsie mepBoro u
BTOPOTO TMOJIYTOAMM B KaXXIOM M3 OSTUX KiaccoB. Btopoit cmoco6 — 3710
UHTETpaluss padoT MpakTUKyMa B CHCTEMY JIaDOpaTOpPHBIX pPadOT, KOTOpHIE
POBOJATCA B Mpolecce u3ydeHus: pasaena (temsl). [Ipu stom moa paboramwu
PaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE MCCIIEeIOBaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOIr'0, 000OIIICHHOTO BU/Ia 0€3 MOMIAroBO HHCTPYKIIUH.

B nmporpamme mno ¢usnke cucCTEMa YYEHHYECKOTO HSKCIEPUMEHTA,
1ab0paTOpHBIX padOT M MpaKTHUKyma MpeAcTaBiIeHa €AUHBIM NepeuHeM. Brioop
TEMaTUKU ISl 3TUX BUJOB YUCHHUECKHUX MPAKTHUECKUX PaOOT OCYIIECTBISETCS
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOLECCa UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTO
IJIAHUPOBAHMS W OCHalleHus KaOuHera ¢usuku. Ilpu sTomM oOecneunBaercs
OBJIaJICHHE OOYy4YalOUMMHUCS YMEHUSAMH TPOBOJUTH NPsIMbIE U KOCBEHHBIE
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEW (DU3MUECKUX BEIMYUH U MOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbuioe BHHMaHWe YAENAETCS PEUICHUIO PACUYCTHBIX W KauyeCTBEHHBIX
3apad. [Ipu 3TOM Ans pacdeTHBIX 3aJa4 IPUOPUTETOM SBIISIOTCA 33JauM C SIBHO
3aJJaHHOW M HESIBHO 3aJJaHHON (PU3MYECKOW MOJEIbIO, MO3BOJISIOUINE TPUMEHSITh
U3yYEHHbIE 3aKOHBbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasiena Kypca, Tak U
MHTETPUPYS MPUMEHEHUE 3HAHUMA U3 Pa3HBIX pa3fenoB. [ KaueCTBEHHBIX 3a7adu
MPUOPUTETOM SIBJISIIOTCA 3aJlaHud Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe MPOTEKAHMS
(bu3nuecKux SBICHUN U MPOIECCOB B OKpYXKAIOUIEH XKU3HU, TpeOyrolue BpIO0Opa
(duznyeckoil MoIEeNu ISl CUTyal[M IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu DPI'OC COO k marepuansbHO-
TEXHUYECKOMY OOECIEUCHHUIO0 Y4eOHOTO Mpolrecca Kypc (U3UKH YriayOJICHHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHUs JOJKEH U3y4aThbCs B YCIOBUSIX
npenMeTHoro kabunera. B kaOunere Gu3uMKkM JOMKHO OBITH HEOOXOIUMOE
naboparopHoe 0OOpylOBaHUE Ui BBINOJHEHUS YyKa3aHHBIX B MPOTpaMMe [0
(¢u3NKe YYEeHHMYECKUX OMBITOB, JAOOPATOPHBIX pabOT M padOT MpaKTHUKyma, a
TaK)Ke JEMOHCTPALlMOHHOE 000pPYI0BAHHUE.

JleMOHCTpallMOHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIMIIOM MUHUMAJIBbHON JOCTaTOYHOCTH U 00ecrevyrBaeT IMOCTaHOBKY
NEPEYUCIICHHbIX B TMpOorpaMMe Mo (HU3MKE KIIOUEBbIX JEMOHCTpAlui Ui
UCCIICIOBAaHMUsI  M3Y4YaeMbIX SIBJGHMM M  TIPOLECCOB, OMIHUPUYECKHX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHA.

JlaGopatopHoe o00OpyIOBaHUE JI YYCHUYECKHX MPAKTHYECKUX padboT
(dopMupyeTcss B BHUJIE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuere



OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TeMaTnyeckue KOMIUIEKTBI
71a00paTOPHOTO OOOpPYAOBAHMS JOJDKHBI OBITH TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJIe ITU(DPOBBIX J1aOOpaTOpuil.

OCHOBHBIMH TEJISIMU U3Y4YeHHUS (DU3UKU B OOLIEM OOpa30BAHUM SIBISIOTCS:

dbopMHpoBaHUE MUHTEpPECA U CTPEMJICHUSI 00YYaIOIIUXCSl K HAYYHOMY
U3YYEHUIO TOPUPOABI, Ppa3BUTUE HMX HMHTEIUIEKTYalbHbIX M  TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHHE
UCCIIENOBATEIBbCKOTO OTHOLICHUS K OKPYKAIOIINM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa U3YYCHHUS OCHOB
CTpOCHHS MaTepUH U QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIIOJIB30BaHUEM (DU3UUYECKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TMPEACTABICHUN O POMU (U3UKK IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TpEACTaBICHUUN 0 BO3MOXHBIX  cdepax  Oynyuien
npodeCCUOHAIBHOW  ESITETbHOCTH, CBSI3aHHBIX C (U3MUKON, MOATOTOBKA K
nanbHeieMy oOy4eHHIO B 3TOM HalpaBIICHUU.

JlocTxeHre 3TUX Lelel 00ecreuynBaeTcsl peuieHHueM CIeAYIOUIX 3a]ad B
IpoLEecce U3YYEeHUsI Kypca (PU3UKU Ha YPOBHE CpelHEro oOuiero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsX,  BKJIOYAas  MEXaHWKY,  MOJIEKYJSIpHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U AJIEMEHTHI aCTPO(PHU3UKH;

dbopMHpOBaHUE YMEHHUM MIPUMEHSATH TEOPETUUECKUE 3HAHUS 1 OOBSICHEHUS
bU3UYECKUX SIBICHUM B MPUPOAEC U JJIsl NPUHITHS MPAKTUUECKUX PEIICHUN B
MOBCEHEBHOM JKH3HMU;

OCBOCHHME CIIOCOOOB PEIICHMS] pa3JIMYHBIX 3aJad C SBHO 3aJaHHOU
¢uznyeckoil MoneNbI0, 3a/1ay, MOAPa3yMEBAIOUIMX CAMOCTOSITEIBHOE CO3JaHUE
du3nueckoil MOJENM, aJeKBATHOM YCIOBUSM 3aJaud, B TOM YHCIE 3ajad
MHXEHEPHOIr0 XapaKTepa,

NOHMMaHue (U3UYECKUX OCHOB U TIPHUHIIMIOB JEUCTBUS TEXHUYECKHX
YCTPOWCTB U TEXHOJIOTUYECKUX MPOLECCOB, MX BIUSHUS Ha OKPYKAIOIILYIO CPEIy;

OBJIQJICHUE METOJAMH CAMOCTOSATENIBHOTO IUIAHUPOBAHUS M TPOBEICHUS
¢u3nUecKMX OKCMEPUMEHTOB, aHalIW3a W HMHTEpPIpeTanuu  uH(popMaIuu,
onpeaeneHus TOCTOBEPHOCTH MOJYYEeHHOTO pe3yJIbTaTa;

CO3JaHUE YCJIOBUH MJisi Pa3BUTHUSI YMEHUU MPOEKTHO-UCCIEAOBATEIbCKOM,
TBOPYECKOM JIEATEIIBHOCTH;



pa3BuTHE MHTEpeca K chepam nmpodhecCHOHATHHOU ACSITEIBHOCTH, CBI3aHHON
¢ (hU3UKOI.

B coorBerctBun ¢ TpedoBanmsiMu PI'OC COO yriyOneHHBI YpPOBEHb
n3ydeHuss ydeOHoro mpenMera «®Ddu3uka» HA YpOBHE CpeIHEro 0O0IIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYaIOIMMHUCS, TUIAHUPYIOIIUMHU IPOJIOJKEHUE
00pa3oBaHUsl 1O CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPUIIS.

Ha uzyuenue pusuku (yriyOnaeHHBIA ypOBEHB) HA YPOBHE CPEIHETO OOIIETro
obOpazoBanus orBoauTcst 340 yacon: B 10 knmacce — 170 yacoB (5 yacoB B HEZIEIIO),
B 11 kimacce — 170 gacos (5 yacoB B Hezel0).

[Ipennaraempiii B mporpamMme 1o ¢U3MKE TNEpeueHb JTa0OpaTOPHBIX U
PAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOD
MPOBEACHHUS JTabOpaTOPHBIX pabOT W OMBITOB C YYETOM WHIWBUIYATBHBIX
0COOEHHOCTEN 00yYaroIuXxcs.



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Pa3znen 1. HayuHblii MeTOX MO3HAHMS NPUPO/IBI.

®dusuka — pyHIaMeHTalbHasg Hayka o mpupoje. Hayunslit MeTos mo3HaHus u
METO/IbI UCCIIEIOBAHUS (PU3NUCCKUX SBICHUI.

OKCIEpUMEHT U TEOpUs B Ipolecce Mo3HaHus npuponbl. Habmonenue u
AKCIIEPUMEHT B (DPU3HKE.

CnocoObl  m3MepeHusi (U3MYECKUX BEIUMYHMH (QHAJIOTOBBIE W LHUQPOBHIE
U3MEpUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JTATYMKOBBIE CUCTEMBI).

[TorpemnocTn  m3MepeHuii  (U3NYECKUX  BETUMYMH  (aOCONIOTHAs W
OTHOCHTEIIbHAS).

MonenupoBanue (pU3NYECKUX SBICHUM M MPOLECCOB (MaTepHalibHasl TOYKa,
aOCOJIIOTHO TBEPAOE TENO, HACabHAs KHUAKOCTh, HACAIbHBIM Tra3, TOYEUHBIN
3apsn). ['unoreza. dusnueckuil 3aK0H, TpaHUIIBI €r0 IpUMEeHUMOCTU. Pu3nueckas
TEOpHs.

Pons m Mecto ¢u3uku B (GOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTHYECKON IEATEIbHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKMUKyM.

M3mepeHre Cwibl TOKAa W HANpPSDKEHUS B LENU ITOCTOSHHOIO TOKa IPH
MTOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHM(ppoBo naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(u3nYeCcKuX BETUUYMH MPU MOMOIIY KOMIbIOTEPHBIX JATYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanuueckoe aBmxkeHre. OTHOCHUTEIBHOCTh MEXaHUYECKOrO JIBUIKECHUS.
Cucrema oTcyera.

[Ipsimas u oOpaTHas 3a7ja4l MEXaHUKH.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIMHA Ha OCH CHUCTEMBI
KoopauHart. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeIHSsI CKOPOCTh, MTHOBEHHAas CKOPOCThb) U
YCKOPEHHE MaTepUaJIbHONM TOYKH, MX MPOEKIMH HAa OCU CHCTEMBI KOOPAMHAT.
CrnoxeHue nepeMenieHui 1 CI0KeHnue CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUaIbHOM TOUKH OT BPEMEHHU U UX
rpauKu.

CBobOonHoe majeHue. YCKOpeHue CcBOOOJHOrO mnajeHus. JIBWKeHue Tena,
OpOIIEHHOTO TMOJA YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepuaIbHONU TOYKU OT BPEMEHU U UX TPaPUKH.



KpuBonmHenHoe  nBuxeHue. JIBKeHME  MaTepUaIbHOM  TOYKM IO
OKPYXKHOCTH. YTJOBas M JIMHEWHass ckopocTh. [lepuon u yacrota oOpaileHwus.
LlenTpocTpeMutrensHoe (HOpMaIbHOE), KacaTeabHOE (TaHT€HLIUAIBLHOE) U MOJTHOE
YCKOPEHHUE MaTEPUATbHON TOUKH.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: CHUIAOMETD,
INBW)KCHUE CHApSANIOB, LIEMHBIE, IIECTEPCHYATBIE M PEMCHHBIE IMEepelayu,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauuu.

Mogenb CUCTEMBI OTCUETA, WIUTIOCTPALNS KHUHEMATHYECKHX XapaKTEPUCTHUK
JBH>KCHUSL.

Crioco0ObI UcClIeIOBaHUS JBUKCHUA.

Nnnroctpanus npeaesibHOro NeEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOI30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO31yX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnronenue aBuxkeHus: Tena, OpPOIIEHHOrO TOJI YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUH, CKOPOCTEN NBUKEHUS OJHOTO M TOTO XKE
TE€Ja B PA3HBIX CHUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

W3yyeHne HEpaBHOMEPHOTO JBHMXKEHHS C LENbIO ONPEAEICHUS] MTHOBEHHOMN
CKOPOCTH.

N3mepenre ycKopeHus Mpu MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABMXKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCHUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenre  yckopeHuss ~ CBOOOJHOTO  mafeHuss  (PEKOMEHIOBAHO
WCIIOJB30BaHKEe HU(PPOBOM J1abopaTOpUn).

W3yyenue nBWKEHHMSI Teja, OpOIIEHHOro Tropu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM MPONOPIUOHATBLHON 3aBUCUMOCTH MEXAY JalbHOCTHIO
MOJICTa U HAYaJIbHOM CKOPOCTHIO Tea.

W3yyeHue IBHKEHUSA Tella MO OKPYXHOCTH C IMOCTOSIHHOW MO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH TEpUOaa OOpaIieHus: KOHUYECKOTO MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



[lepBbiii 3akoH HbroToHa. MHepuwnaneHble cucTembl oTcuera. [IpuHummn
oTHocuTenbHOCTH ["anmunes. HenHepuuanbHbie CUCTEMBI OTcueTa (OIMpeesieHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TANOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
MHEPTHON MAaCCBI.

Cuna TsXKecTH. 3aBUCUMOCTh YCKOPEHHUsI CBOOOJHOTO MaJleHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI MU OT reorpaduyeckod IMHPOTHL. JIBHKeHHE
HEOECHBIX TEJ U UX CIIyTHUKOB. 3akoHbl Keruiepa. IlepBas kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tenma, aBuxKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuina TpeHHMS CKOJIBKEHUS U CHIIA TPEHHS
nokosi. Koaddunment tpenusa. Cuna CONPOTHUBICHUS] TPU JBIKCHUM Tejla B
AKUJAKOCTH WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuna Apxumena.

TexHn4eckue yCTpPOWCTBA MU TEXHOJOTMYECKUE IIPOLECCHI: IMOAIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpauuu.

HabGmronenue ABMKEHUS TNl B MHEPLUUATBHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCUETa.

[IpyHIKMT OTHOCUTEIBHOCTH.

Kauenne AByX HUIMHAPOB WIHM IIAPOB PA3HOM MAaCChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPLUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHUE  PaBHOJCHCTBYIOIIEH  MPWIOKEHHBIX K TEIy CHIl  C
ITPOU3BEAECHNUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM MOABEME U MAICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUME CUJT TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomaol, npAKMUKYM.

N3mepenrie paBHOACHCTBYIOIIEH CUJI MPU JBMIKEHUN OpycKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumnoTe3sbl 0 HE3ABUCUMOCTH BPEMEHHU JBUKEHHUS OpycKa 1o
HAKJIOHHOW IJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €T0 MAaCCHI.



HccnenoBanre 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HHUKAIONMIUX B TMPYKUHE U
pe3uHOBOM 00pasIie, OT ux AedopMalium.

W3y4yeHnne OBWKEHUS CHCTEMBI TEJl, CBSA3aHHBIX HUTHIO, TIEPEKMHYTON 4epe3
JETKUM OJIOK.

N3mepenne KO3 QUIIMEHTa TPEHHUS M0 BEJIHYUHE YIJIOBOTO K03(h(duIMeHTa
3aBucuMOCTH Fppy(N).

HccnenoBanue NBHKEeHUS OpycKa MO HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHS.

N3ydeHne nBUKEHUS IPy3a HAa BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBepaoe Teno. [loctymarenbHoe W BpamiaTeabHOE JIBUKEHUE
TBEpAOro Tena. MOMEHT CHJIbl OTHOCHUTEIBHO OCH BpaunieHus. [lmedo cubl.
CrnoxxeHue cuil, NPUJIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TENA.

YcroiiunBoe, HeyCcTONYMBOE, O€3pa3INuHOe PaBHOBECHE.

TexHuyecknue yCTPOWCTBA M TEXHOJOIMYECKHUE IPOLECCHI: KPOHLITEHH,
CTPOUTEIBHBIN KPaH, PEIIETYaThIe KOHCTPYKIIUU.

Hemoncmpauuu.

Y ciioBUst paBHOBECHS.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

HccnenoBanre ycloOBHI paBHOBECHS TBEPJOIro Tejld, HMEIOIIET0 OCh
BpALLCHHUS.

KoHcTpynpoBaHue KPOHIITEHMHOB U pacueT CUJI YIIPYTOCTH.

N3yyeHue yCcTOHYMBOCTH TBEPIOTO TENA, UMEIOILIETO IJI0IAb OIOPBHI.

Tema 4. 3akonwl coxpanenus é mexaHukxe.

Nmnynbsc MaTepuanibHON TOYKH, CUCTEMBI MATEpUANIBHBIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHHE.

MoMeHT umnyibca MaTepuaIbHOW TOUKU. [IpencraBieHne o COXpaHeHUH
MOMEHTA UMITYJIbCa B HEHTPAIBHBIX MOJIAX.

PaboTa cuibpl Ha MalloM M Ha KOHEYHOM mepemenieHuu. ['paduueckoe
npeAcTaBieHue PadOThl CUIIBI.

MoIHOCTH CUJIBI.

Kunernueckasi sHepruss mMarepuaibHOM Touku. Teopema 00 M3MEHEHUU
KUHETUYECKOU SJHEPTUU MATEPUATIBHONU TOUYKHU.



[loTeHUIMaNbHBIE M HENOTEHUHAJIbHbIE CWIBL. [loTeHIManbHas JHEprus.
IToreHunanbHas dHeprus ynpyro Ae(popMUPOBaHHON NpyxuHbl. IloTeHnunanbHas
DHEPrUs Tejaa B OAHOPOJHOM TPAaBUTALMOHHOM mnoje. [loTeHumanpHas 3HEprus
TEJla B IPaBUTALlMOHHOM I10JI€ OJJHOPOJHOTO Iapa (BHyTpU U BHE 1apa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

Cesi3p pabOThl HEMOTCHIMATBHBIX CHUJ C HM3MEHEHHEM MEXaHU4EeCKOU
SHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHne bepHyinmu I UACAIBHOM JKUIKOCTH KakK CIEICTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW SHEPIHH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJIOMET, KOMNEpP, NPYKUHHBIM MHUCTONET, TUPOCKOIN, (UTYypHOE KaTaHHE Ha
KOHBKaX.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHrne MOITHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Teiia Ipy COBEPIIEHUH padOTBhI.

B3anmHbIe nTpeBpaleHnsi KHHETUYECKON W IMTOTEHIHAIIBHOW SHEPTUM NPH
NEHUCTBUU HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUH ITPU CBOOOJHOM NaACHUU.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, nPpaKmuKym.

W3mepenne nMIryibca Tesa 1o TOpMO3HOMY ITyTH.

N3mepenne cuibl TATH, CKOPOCTH MOJENIH 3IEKTPOMOOMIISI U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanye COXpaHEHHS UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3mepeHrne KNHETUYECKOM SHEPTHUN TeJIa IO TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ pabOTON CUIIBI
TPEHMUS.

Omnpenenenue pabOTHl CUIIBI TPEHHUS MPHU JBWKEHUU Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3nen 3. MoJiexyJisipHas Gu3uKa U TEPMOIMHAMMKA.

Tema 1. Ocnoévl MoNeKYAAPHO-KUHEMUYECKOU meopull.

OCHOBHBIE TOJOXKEHUSI MOJEKyJsipHO-KuHeTnyecko teopuun (MKT), ux
ombITHOE oOocHOBanue. Jluddysusa. bpoyHoBckoe mBmkeHHE. XapakTep
JNBWKEHUS WM B3aWMOJCHCTBUS YACTHL] BEHIECTBA. Monaenn CTpOEHHUS Ta3oB,
KUAKOCTEH U TBEPABIX T€A U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



mozeneid. Macca u pasmepbl MoJsiekya (aromoB). KoaudecTBo BeliecTsa.
[TocrosinHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e¢ u3mepenus. [llkana
temneparyp Llenbcus.

Mopenbs uaealbHOroO ra3a B MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU: YACTHULIBI
rasa JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona. AoOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akoH [lanbroHa. M3omporecch B
UJcalbHOM Ta3e C TOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
Ipe/ICTaBIICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBICHHEM W  CpEOHEW KUHETHUYECKOM  DHEprueit
MIOCTYMATEJIBbHOTO TEIUIOBOTO JIBXKEHHSI MOJIEKYJI HACAIBHOIO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO Ira3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KHHETUYECKOW SHEPrUel MOCTYNaTEIbHOTO TEIUIOBOTO JBHKEHUS €€ YaCTHLL.

TexHu4eckue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETP,
OapoMeTp, MoTyYeHuE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTUI] BEIIECTBA.

Monenb OpOyHOBCKOTO ABUKECHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddy3ust :KUIKOCTEN.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJIL.

Mopenu KpucTamIn4ecKux peuieTok.

HabGnronenue u ucciaenoBaHue U30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, npaKmuKym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEMI000MEHE MEXKTY TOPSYEH U XOJIOHON BOOH.

N3ydyeHne H30TEPMHUUECKOro Ipolecca (PEeKOMEHJOBAHO HCIOJb30BaHUE
uudpoBoii 1adbopaTopun).

N3ydeHne n30X0pHOTo mporecca.

N3ydenne n3obapHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevle mauiunol.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBHM st
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHelIHNe u BHyTpeHHUE napaMeTpsl. [Tapamerpsl
TEPMOJAMHAMHUYECKON CUCTEMBI KaK CPEJIHUE 3HAYEHUSI BEJIMYMH, OMHUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamMuku. (CaMoONpou3BOJbHAS — pelaKcanus
TEPMOJUHAMHYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO raza B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE 711 BHYTPEHHEHW JHEPIUH.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHLUEHTPALMS YaCTHUILl, BEICOKHE
TEeMIEpaTypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPTrUd OJHOATOMHOTO HJI€AIBHOTO
rasa.

KBa3zucratnueckue u HECTaATUYECKUE MTPOLIECCHI.

DneMeHTapHasi paboTa B TepMouHaMUKe. Boruucienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpaMmme.

Tenmonepenaua  kak  cmoco0 — M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJUHAMHYECKONH cucTeMbl 0e3 coBepmieHus paboTel.  KonBekius,
TEIJIONPOBOIHOCTD, U3ITyYEHUE.

KomnuectBo TemnoTel. TemnoeMKOCTh Tejla. YJAenbHas MW MOJIApHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maliepa. YienbHas TemioTa CrOpaHHUs
tomuBa. Pacu€r KoauuecTBa TemiaoThl mpu Teruonepenade. llonstue 006
aauabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMUKH. BHyTpeHHss osHeprus. KonmdectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUSI  BHYTPEHHEH  DSHEpruu
TEPMOJINHAMHYECKOU CHCTEMBI.

Bropoii 3ak0H TEpMOAMHAMMKH JUIsI PABHOBECHBIX IIPOLIECCOB: YEpe3
3a/IaHHO€ PAaBHOBECHOE COCTOSIHHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOJUT
eMHCTBEHHAas aauadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJAMHAMHMKHM JUIsI  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOJKHO TepeaaTh TEIJIOTY OT O0jiee XOJIOAHOTO Tela K 0ojiee HarpeToMy 0e3
komreHcanuu (Knaysuyc). Heo6partumocts mpupoHBIX TIPOIIECCOB.

[Tpunnumne! aecteus TerioBbix MammH. KII/I.

Maxkcumansraoe 3nauenue KII/I. [ukm Kapno.

DKOJIOTUYECKHE ACIIEKThl MCIOJb30BaHMUs TEILIOBBIX ABUrarenei. TemmoBoe
3arpsAi3HEHHUE OKPYKAIOLIEH CpEeIbl.

TexHUYeCKHue yCTPONCTBA M TEXHOJOIMYECKHE IPOLECCHL: XOIOAUIbHUK,
KOHJUIMOHEDP, AW3EIbHBIM M KapOIOpaTOpHBIA JBHUraTeia, MapoBas TypOuHa,
MOJIyYeHUE CBEPXHU3KUX TEMIEPATyp, YTHIM3ALUUA «TEIUIOBBIX» OTXOAOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, YTUIM3AUs OMOOPTaHUYECKOTO TOIIUBA IS
BBIPAOOTKHU «TETUIOBOI» U DJICKTPOIHEPTHH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE y/IEJIbHBIX TEINIOEMKOCTEN BEIIECTB.



Crioco0ObI M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue annabaTHOTO Mpolecca.

KommnbroTepHbie MOJIEN TEMIOBBIX JBUTATEIICH.

Yuenuueckuit 3xcnepumenm, nadvopamopuvie pabomeol, npaKmuKym.

N3mepeHne yaenbHON TEMIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBS3UM SHEPIUU MEKMOJEKYISIPHOTO B3aWMOJICUCTBUS U
TeMIepaTypbl KUIIEHUS KUJIKOCTE.

Tema 3. Aepezammnvie cocmoanusn eeujecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAcHcamus. VcmapeHnwe u KumneHue. Y aenbHas
TEIIOTa MapooOpa30BaHUS.

HacblllleHHBIE W HEHACBHIIIEHHbIE mnapbl. KaudecTBEHHass 3aBUCUMOCTh
IJIOTHOCTH YW JAaBJIECHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, X HE3aBUCUMOCTh
OT 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPATypPhbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTENbHAS BIAXKHOCTb.

TBepaoe Teno. Kpucramnmmueckue u amopdHsie Tena. AHU30TPONUS CBOMCTB
KpuctaiyioB. [lnmaBiieHne W KpuUcCTaM3auus. YJIeJbHAs TEIJIOTa IUIaBJICHUS.
CyO6aumarnus.

Hedopmanuu tBeporo tena. Pactsokenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmariuii.

TemnmoBoe pacmmpeHne KXKUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacupeHre. AHTapMOHHM3M TEIUJIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO PACHIUPEHHUSI TeJl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3Heprun B (ha30BbIX MEPEXOAAX.

YpaBHeHUE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(phuuMEeHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanunnspusie sapnenus. JaBiaeHue noa UCKPUBICHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTUYECKHE TMPOILECCHl:  KUAKUE
KPUCTaJLIbI, COBPEMEHHBIE MAaTEPUAIBI.

Jemoncmpayuu.

TermnoBoe paclupeHue.

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OnbITHl ¢ MBUTBHBIMU TIJICHKAMH.

CmauunBaHue.



Kanumnisipabie sBieHusl.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObl M3MEpEeHUs BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarimii.

Hab6nronenue manbix nedopmaruii.

Yuenuueckuii 3xcnepumenm, navopamopuvie pabomuol, npaKmuxym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBJICHUS JIb/IA.

W3ydeHne CBOMCTB HACHILIEHHBIX MapOB.

W3mepenne aOCOMOTHON BIAKHOCTH BO3AyXa W OICHKA MAacChl TapoOB B
MTOMEIICHUH.

N3mepenne koaduiimeHTa NOBEpXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH  JedopMaluud  pe3nHOBOro oOpa3ua oT
MPUJIOKEHHOM K HEMY CHJIBI.

Pasznen 4. DiiekTpoguHAMUKA.

Tema 1. Inekmpuueckoe nosne.

DnekTpu3alus Tell U €€ MPOSBICHUS. JJEKTpUYecKud 3apsan. JBa Buna
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHWKHM, MAWANEKTPUKHM U  MOJYNPOBOJHUKH.
DJIeMEHTapHbIM AJIEKTPUYECKUN 3apsll. 3aKOH COXPaHEHUs DSJIEKTPUYECKOIO
3apsaa.

B3aumopeiicteue  3apsgoB.  Toueunsle  3apsael. 3akoH — Kynona.

OnekTpuueckoe nose. Ero neiicTBrue Ha 3JEKTpUUECKUE 3apsiibl.

Hampsoxk€HHocTh  anekTpudeckoro  mosst.  [IpoOubrit  3apsin.  Jlunuwm
HaIPsKEHHOCTH JJIEKTPUYECKOT0 NoJis1. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIIMaNnbHOCTh ANEKTPOCTATUYECKOrO MOJiA. Pa3HOCTh MOTEHIMANOB U
HamnpspkeHue. lloTeHuuanbHas sHeprust 3apsiia B DSJIEKTPOCTATHYECKOM IIOJIE.
[ToreHuman 3nekTpocTaTudecKoro noiisd. CBs3b HANPSKEHHOCTH MOJIA U Pa3HOCTU
NOTEHUUAJIOB MJIA DJIEKTPOCTATHYECKOro Toysl (KaK OJHOPOJHOIO, TakK H
HEOTHOPOJIHOTO).

[IpyuHIMT CYTIEPIIO3UITUU IEKTPUUECKUX TTOJICH.

[lone Toueunoro 3apsina. Ilosne paBHOMepHO 3apspkeHHOUM cdepol. [lome
PaBHOMEPHO 3apsKEHHOro mo o0bemy miapa. [lose paBHOMEPHO 3apsKEHHOM
OCCKOHEYHOW TUIOCKOCTH. KapTWHBI JWHUNA HAMpsHKCHHOCTH JTUX TMOJNeH U
SKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IT0JIE. Y CIIOBUE PABHOBECHS 3apsiiOB.

JusneKkTpuKku B JJIEKTPOCTATHUYECKOM  MOJeE. Jwvsnexrpuueckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DIeKTpOEeMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE COeTMHEHNE KOHIEHCATOPOB. [locnenoBaTenpbHOe coenMHEHNE
KOHJIEHCAaTOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuyeckue yCcTpOHMCTBAa M TEXHOJIOTMYECKHE MPOLECCHI: JIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTATHUYECKasi 3allliTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCaTOphl, reHepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLINI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3apsIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IIJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

Y cTpoicTBO U AEHCTBUE KOHAEHCATOPA NOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSIHUSA MEXKIY HUMH U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsaKa 1 pa3psziKa KOHIECHCATOpa 4epe3 pe3ncTop.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomaol, npaKmMuKym.

OueHka cui B3auMOACHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEprun 3apsKEHHOT0 KOHJEHCATOpa B SHEPTHUIO
W3JIy4YEHUs CBETOAUOIA.

N3ydeHne npoTrekanus ToKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne Pa3HOCTH MTOTEHIHAJIOB (HanmpsHKEeHMST ) npu
MOCJIEI0BAaTEIbHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA Ye€pe3 pe3UcTop.

Tema 2. Ilocmosnnblil 31eKmpuyecKuii mok.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcnoBusl cyniecTBOBaHUSI MOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hanpsiokenue U n OJ1C &.

3akoH Oma [J1 y4acTKa LenHu.

DIeKTpUIecKoe CONPOTHUBJICHUE. 3aBUCHUMOCTh COMPOTHUBIICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJIMHBI U IUIOMAU TOMEPEYHOr0 CEUYEHUS.
VY nenbHOE CONMPOTUBIIEHUE BELIECTBA.

[TocnenoBarenbHOE, MapajljIeIbHOE, CMEIIAHHOE COEJUHEHUE MPOBOJIHUKOB.
PacueT pa3BeTBICHHBIX AieKkTpuueckux menei. [IpaBuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon Jlxxoyns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TertoBas MOILIHOCTb, BhIIEIsSE€Mas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE HMCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOW (3aMKHYTOHM) SJEKTpHUYECKON 1enu. MOIIHOCTh HMCTOYHHKA TOKa.
Kopotkoe 3ambikanue.

KoHaeHcaTop B enu NOCTOSHHOTO TOKA.

TexHuyecknue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: aMIIEpPMETP,
BOJITMETP, PEOCTAT, CYCTUYUK DJIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

N3mepeHne cuiibl TOKa U HAIPSKEHHUS.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS ISl pE3UCTOPa,
JaMITbl HAKAJIUBAHUS U CBETOAMO/A.

3aBUCHUMOCTh COIPOTUBIICHHS LIWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TTOMIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIIEHUS ITPU TOCTOSHHOM
HaIpsHKCHUH.

[Ipssmoe n3mepenne J/]C. KopoTkoe 3aMbpIKaHNe TAIBBAHUYECKOTO dJIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coeTMHEHNs NCTOYHUKOB Toka, DJ]C Oarapeil.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU HMCTOYHUKA TOKA
OT CHJIbI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomaol, npaKmMuUKym.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yneabHOro CONPOTUBIIEHUS IIPOBOJIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKa OT HANPSOKEHUS I JIAMIIbI
HaKaJIMBaHMUS.

YBenuueHue npenena u3MepeHus: aMrepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO COMPOTUBIICHUSI ICTOYHHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJ[C ranpBaHUYECKOTO 3JIEMEHTA OT BPEMEHU
IpU KOPOTKOM 3aMBIKAHUH.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU HMCTOYHUKA TOKa
OT CUJIbI TOKA B LIETIH.

HccnenoBanrie 3aBUCUMOCTH MOJE3HOM MOUTHOCTH UCTOYHHKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku 6 paziuunplx cpeoax.

DneKkTpuyeckass MPOBOJUMOCTh  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJUMOCTH TBEPABIX METAIJIOB. 3aBUCUMOCTb COITPOTUBIICHUSI METAJIJIOB OT
TemriepaTypbl. CBEpXIIPOBOAUMOCTb.



OnexkTpudecKkuid TOK B Bakyyme. CBONCTBA 31EKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobctBeHHass U IpUMECHasT  NPOBOJUMOCTD
noJIynpoBOoHUKOB. CBoiicTBa p—N-niepexoza. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. IDJIEKTPOIUTHYECKAS JTUCCOLMAIIUSL.
DnekTponu3. 3akoHsl Papanes IS ANEKTPOIN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIBHBIM
paspsa. Paznuyneie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue ycCTpOMCTBa M MPAKTHUYECKOE NPUMEHEHHUE: Ta30pa3psiIHbIC
JAMIIbI, AJIEKTPOHHO-JIy4yeBasi TpyOKa, MOIYNPOBOJIHUKOBBIE MPHOOPHI: AHO/,
TPaH3UCTOP, (OTOAMOMA, CBETOAWOMA, TallbBaHWKa, padUHUPOBAHUE MEIH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsbI ekTposnza Papanes.

W ckpoBoii paspsia U MPOBOAMMOCTD BO3yXa.

CpaBHEHME MPOBOAUMOCTH METAJIIIOB U ITOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD IHOJIA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKmMuUKym.

HaGmronenue snekTposusa.

N3mepeHnne 3apsina OAHOBAJIEHTHOTO HOHA.

HccnmenoBanne  3aBUCUMOCTH  CONIPOTHMBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOIA.

Pu3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEJIMYMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U LIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIUYHH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHHMM, MCCIEIOBAaHUKA  3aBUCHUMOCTEU
¢u3nUecKuX BEIUYHMH, TPOBEpPKA MPEMIOKEHHBIX TUMOTE3 (BBIOOp M3 padoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3denax  «YUYEHUYECKHH  DKCIIEpUMEHT,
nabopaTopHbie PabOTHI, TPAKTUKYM).

MesknpeaMeTHbIe CBA3U.

Nzyuenne kypca ¢usuku yrayonenHoro ypoBus B 10  kmacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATENBHBIX MEKIPEIMETHBIX CBSA3EHM C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUH, T€Orpauu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYUHO20
no3HaHuA: SIBJICHUE, HAay4YHbIA (akT, TMUMoTe3a, pundyeckas BeTWYMHA, 3aKOH,



TEOpHUsl, HAOIIOJAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HW3MEPEHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, U(ppOoBast 1adopaTopusl.

Mamemamuxka: peuieHue CcucTeMbl YypaBHeHHH. JlunelHas QyHKIMA,
napaboia, runepobona, ux rpaduku U cBoiicTBa. TpuroHomerpuueckue QpyHKINU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTops! 1 MX IPOEKLKU Ha OCH KOOPAMHAT, CJI0)KEHNE BEKTOPOB.

Buonozua: Mexannueckoe JBIKEHUE B XKUBOU npupoze, nuddysus, ocmoc,
TEII000MEH J>KHMBBIX OpPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOUIeH cpespbl,
yTUIU3alusg OHMOOPraHMYEeCKOro TOIUIMBA JUISI BBIPAOOTKM  «TEIJIOBOW» H
AJIEKTPOIHEPIUU, TOBEPXHOCTHOE HATSKEHHUE U KAMJUISIPHBIE SBJICHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJSIPHAas Macca, IMOJIYyYEeHUE HAHOMATEpUAJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U T'a30B, KUJKUE KPUCTAIUIbI, SJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, JJIEKTPOIUTHYECKAs TUCCOLUALMs, FaJIbBaHNKa, JJICKTPOHHAs
MUKPOCKOITHS.

TI'eozpaghua: BnaxxHOCTb BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHUE JBUKEHHH C UCIOJIb30BAaHMEM MEXAaHU3MOB,
Y4€T CyXOrOo M JKMJIKOIO TpPEHUS B TEXHUKE, CTaTHYECKUE KOHCTPYKLHUU
(KpOHIITEWH, pemeryaTble KOHCTPYKIMU), MCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHKE (TMPOCKOIN, BOAOMET W JIPyrue), BUrareib BHYTPEHHETO
cropanusi, naposasi TypOrHa, OBITOBOW XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IOJIYYEHHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEPHUANIOB, H
HAaHOTEXHOJOTUH, 3JIEKTpOCTaTHYeCKas 3allluTa, 3a3eMJIEHUE AJIEKTPONpUOOpOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AIbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoAMHAMHUKA.

Tema 4. Maznummnoe noe.

B3aumoneiicTBUe TMOCTOSIHHBIX MarHUTOB U TPOBOJHUKOB C TOKOM.
MarautHoe mnose. Bektop MarHuTHOM WHAYKUMHW. [IpuHImMn cynepno3uuuun
MAarHUTHBIX MOJIEN. JINHUM MarHUTHOW UHITYKIIHH.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia AMmnepa, e€ HanpaBJIeHUE U MOAYJIb.

Cuia JlopeHua, e¢ HanpaBIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTHUILIBI
B OJJHOPOJHOM MarHuTHOM MoJje. Pa6ota cunbl JlopeHria.

MaruauTHoe nose B BeniectBe. GeppoMarHeTuky, napa- u JMaMarHeTUKHU.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INPUMEHEHNE
NOCTOSTHHBIX MAarHMTOB, 3JEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
AJIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa 7uHMM  WMHOYKOMM ~ MAarHATHOTO — MOJS  TOJIOCOBOTO |
0JIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 TPOBOJHUKA
Y 3aMKHYTOI'O KOJIBLIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumnbl JIOpeHI1a Ha HOHBI 3JIEKTPOJIATA.

HabGnronenue 1BHKEHHS Iy4Ka 3JIEKTPOHOB B MArHUTHOM I10JIE.

[TpuHIMD JNEUCTBHUSA AIEKTPOU3MEPUTEIIBHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomul, nPpaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB peppOMarHETUKOB.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiel AMiepa.

N3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InekmpomazHumHas UHOYKUUA.

SIBeHne AneKTpOMarHMTHOM WHAYKUMH. [lOTOK BeEkTOpa MAarHUTHOM
nHaykuuu. OJIC MHAyKIUU. 3aKOH DSJIEKTPOMArHUTHOW HHAYKUnu Papanes.
Buxpesoe anekrpuueckoe none. Toku Oyko.

O/J1C vHAOyKUMK B MPOBOJHUKE, IBHKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuno Jlenua.

NunykTtuBHOCTh. Karynmika WHIYKTUBHOCTM B LENU ITOCTOSIHHOTO TOKA.
SAsnenue camonnaykiuu. I1C caMOMHIYKIIAH.

DHeprusi MarHUTHOT'O TOJIS KATYIIKU C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECCHI: WHIYKIIMOHHAS
1e4yb, COJICHOU, 3alIUTa OT JIEKTPU3ALNH TEJ MPU ABUKEHUU B MATHUTHOM IT0JIE
3eMIIH.

Hemoncmpayuu.

HabGnronenue siBieHus 3JIEKTPOMAarHUTHOW UHIYKITUH.

Hccnenoanne 3aBucumoctd IJIC MHIOYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJllOMUHUEBOM (MEIHOI) TpyOe.

SIBneHne cCaMOMHAYKIUU.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTH WU3MEHEHUS
CHUJIBI TOKA B LIEIIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomusl, nPAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIUHU.

OnpeneneHue UHAYKIMA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUSI CAMOMHIAYKIIAH.

COopka MoJieH AJIEKTPOMarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOO HBIC KOJIEOAHMUS.

["apMmonunyeckue konebanusi. Kunemarnueckoe W JTMHAMUYECKOE OIHUCAHUE.
DHepreTUuecKkoe OmnvcaHue (3aKOH COXpaHEHHUs MEXaHWYEeCKON sHepruu). BeiBon
JTUHAMUYECKOTO OMUCAHUsI TAPMOHUYECKHUX KOJICOaHUM U3 UX HHEPTreTUYECKOro U
KMHEMATUYE€CKOTO OMUCAHUSI.

AmMmutyna u ¢asza konebanuil. CBs3b aMIUIMTYIbl KOJEOaHUN HCXOAHOU
BEJIMYHMHBI C aMIUTUTYJJaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepwon u uwactora kosebanuii. [lepmonm manblx CBOOOJTHBIX KOJI€OAHUMN
MaTeMaTU4YecKoro MasatHuka. llepuos cBOOOAHBIX KoeOaHUN MPY>KUHHOTO
MasiITHUKA.

[Tonsarue o 3aTyxaronux KojebaHusx. BeinyxaeHHble kojieOanus. PezoHanc.
Pe3onancHas kpuBasd. BrusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOW.
ABTOKOJNIEOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOIECChl: METPOHOM, YacChl,
KaydeJil, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0J1e0aTeIHLHOTO JIBHXKCHHUSI.

HabGnroneHnne He3aBUCHMOCTH MEepUoa MaJibIX KojeOaHuii rpy3a Ha HUTH OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii 1 3aBUCUMOCTH Meproaa CBOOOTHBIX
KOJI€0aHU OT CONIPOTUBJICHHUS.

HccnenoBanne koyiebaHWN Tpy3a Ha MACCHUBHOM TMPYXHHE C IIEJBIO
dbopMHpOBaHUS TIPEACTABICHHUN 00 UIeaTbHON MOJIEIH MPYKHHHOTO MasiTHUKA.

3aK0H COXpaHEHUs SHEPTUH NIPHU KOJICOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUIA.

HabGmronenne pe3onanca.

Yuenuueckuii s3xcnepumenm, nabopamopnsie padomusl, nPAKMUKYM.



W3mepenne mnepuoga CBOOOIHBIX KOJIEOAHHI HHUTSHOTO U MPYKUHHOTO
MasATHUKOB.

M3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNl Ha yIIPYyTOM IO/IBECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXAIOMINX KOJICOAHUIA.

HccnenoBanrie BIHYKICHHBIX KOJIEOaHU.

Tema 2. dnekmpomaznumnsle Koiedanus.

Konebarenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
ujcalbHOM KoisiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIUTYIbI
3apsA/ia KOHAEHCATOpa C aMIUIMTYJOM CHIIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXPAHEHHMs SHEPTUH B HJI€AJIbHOM KO0JIE0ATEIbHOM KOHTYDE.

3aryxarommue AJIEKTPOMATrHUTHBIE KoJieOaHusl. Brinyx1€eHHbBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemeHHbI1 TOK. MOIIHOCTP NEPEMEHHOIO TOKAa. AMIUIMTYJHOE H
JNEUCTBYIOIIEE 3HAYCHHE CWIbl TOKA W HANPSKCHUS TpU pa3iudHoi (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHHU.

CHHyCOMIAIBHBIN NEPEMEHHBI TOK. Pe3ucrop, KOHAEHCATOp M KaTylIKa
UHAYKTUBHOCTH B LENM CHHYCOWJAIBHOIO MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpspKeHHI.

WneansHblid  Tpancpopmarop. IlpomsBoacTtBo, mepenada u mnotpedlieHHE
ANEKTPUYECKON IHEPTHH.

DKOJIOTMYECKHE PHUCKUA MpU MPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HHU.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOIHBIE JIEKTPOMArHUTHBIE KOJIeOaHusl.

3aBUCUMOCTh 4aCTOThl CBOOOHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U €MKOCTH
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLIUX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3J1eKTpOMarHuTHOrO reHepaTopa.

BbIHyXI€HHbIE CUHYCOUAIbHbIE KOJICOaHMSI.

Pe3ucrop, karynika MHIYKTUBHOCTH M KOHIEHCATOp B LIEMH NEPEMEHHOIO
TOKa.

Pe3oHanc mnpu MOCIENOBATENILHOM COEIMHEHMHM pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

YCeTpoiicTBO M IPHUHIIUI IeUCTBHS TpaHchopmaTopa.



Moenb TMHUM JEKTPOIIEpeaadu.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomoi, npaKkmuxKym.

Nzyuenue tpanchopmaropa.

HccnenoBaHne NEPEMEHHOTO TOKAa Yepe3 IOCIEN0BaTENbHO COEAMHECHHBIE
KOH/IEHCATOp, KaTYLIKy U PE3UCTOP.

HabGnrogeHue 31eKTpOMarHuTHOIO Pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAHUMHbBLE BOTIHBL.

MexaHnyeckue BOJIHBI, YCJIOBHS MX pacnpocTtpaHeHus. llomepeunbie u
OpoAOJbHBIE BOJIHBL. Ileproj, CKOpOCTh pacnpoCTpaHEHHWs W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HUE, MpeloMIIeHUE, MHTepdepeHIus u
nudpaKims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPENIBI.

DNEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHUS U3JIyYEHHS JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalus BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHHE,  IPEIOMIICHUE,
noJisipu3anus, tHTeppepeHuns u qudpaxims.

[IIkana 3/1€eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 371eKTpPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CPebl.

TexHruuecKkue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBI, pajap, paJuolnpucMHUK, TEIEBU30D, aHTEeHHA, TejaedoH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE M MEIULINHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTD JUIMHBI BOJIHBI OT YaCTOTHI KOJeOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pE30OHAHC.

CBolicTBa ynbTpa3ByKa U €ro MpUMEHEHUE.

Habmoienue cBsI3M IpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYA0M U
4acTOTOU KosieOaHUi.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, Mospu3anus, AMppaKius, uHTephepeHIIus.

O6HapyxeHue HHPPAKPACHOTO U yIbTPa(UOIETOBOTO U3ITYICHHM.

Yuenuueckuii s3xcnepumenm, nadvopamopnsvie pabomaol, npaKmuKym.



N3yyeHue napaMeTpoB 3BYKOBO BOJIHBI.

N3ydeHne pacipocTpaHEeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacpOCTpaHEHHE CBETA B OJMHOPOAHOM cpene. Jlyu cBera.
To4YeuyHbIN UCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OoTpaxkeHHs cBeTa. [locTpoeHue n3o0pakeHui B
wiockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUS CBETa. AOCOIIOTHBIN MTOKa3aTellb
npenomiieHus. OTHOCUTENbHBIN MTOKA3aTeb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBE€Ta W COOTHOLIEHWE JJIMH BOJH IPHU NEPEXOJE MOHOXPOMAaTUYECKOIO CBETA
4yepe3 rpaHully pasjiena IBYX ONTHYECKUX Cpe.

Xon myueit B mpusme. [ducnepcusi cBera. ClOXHBIA cOCTaB O€lIOro CBETa.
[Ber.

[TonmHOe BHyTpeHHee OoTpakeHue. lIpenenbHblii yroa MmoJHOrO BHYTPEHHETO
OTPaXKEHUSI.

Cobuparonie u paccewBarolive JMH3bl. ToHKas JuH3a. DOKyCHOE
pacCTOSIHUE W ONTHYECKash CUjla TOHKOM JHMH3bl. 3aBUCUMOCTh (POKYCHOIO
pPacCTOSIHUSI TOHKOW c(EepUyYEecKOd JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOIO
NIOKA3aTelIs IPEIIOMIICHUS.

@opmysia TOHKOM JIMH3BL. Y BEINYECHHE, JaBAEMOE JINH30M.

Xox myda, MPOUIENINEro JHWH3Y IOJ MPOU3BOJBHBIM YIJOM K €€ TJIABHOU
ontuuecko ocu. lloctpoeHne wu300pake€HUM TOUKM M OTpe3Ka MNpsSAMOU B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak onTuuyeckas
cuUcTeMa.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. WuTepdepennuss cBeta. KorepeHTHblE HMCTOYHHUKH.
VYcnoBuss HaOMIOAEHUST MAaKCUMYMOB M MHUHUMYMOB B HHTep(EepeHLIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. IIpuMepsl KilacCHYECKHX
MHTEPPEPEHIITUOHHBIX CXEM.

Hudpaxuus cBeta. JudpakinuonHas pemnieTka. YciaoBUe HaOMIOACHUS
[JIaBHBIX ~MAaKCUMYMOB TMpUM MaJ€HHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TU(DPaKIUOHHYIO PEHICTKY.

ITonsapuszanus ceera.

TexHUYecKue yCTpPOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyIa,
NepUCKoI, QoToanmnapaT, MUKPOCKOI, MPOEKIHMOHHBIA ammapaT, MPOCBETICHHE
ONTHKH, BOJIOKOHHAs ONTHKA, AUPPAKINOHHAS pellIeTKa.

Hemoncmpayuu.

3aKOHBI OTPa’KEHUSI CBETA.



HccnenoBanue npeioMIeHUs CBETA.

Hab6nrogenue nojaHoro BHyTpEHHEro oTpaxeHus. MoJiens CBETOBOIA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB Y€pe3 IUIOCKOIMAPALIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300pakeHUH B JIMH3AX.

Mopenu MUKpOCKoIia, TeJIeCKOona.

Habmronenune nnrepdepeHium crera.

HabGnronenue 1iBeTOB TOHKUX TUICHOK.

Hab6mronenune nudpakmum cBeta.

N3yuenne nudppakiiMOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBera.

Hab6mronenue nosisipusaiuu cBera.

[IpuMeHeHue MOSPOUIOB JIJIsl U3YUECHHS] MEXaHUYECKUX HANPSHKEHUH.

Yuenuueckuit akcnepumenm, nadopamopnsie padomaol, npaKmuKym.

W3mepenune nokasaTess NpeaoMIICHUs CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOIO pPAcCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOTO pacCTOSIHUS paCcCEUBAIOLIUX JIMH3.

[Tony4yenue n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaja U JUH3bI.

[Tonmydyenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6mronenue audpakunu, nHTepdhepeHuu 1 MOIspU3aluu CBETa.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenune naTepPEepeHIINU JTa3epPHOTO U3TyUYCHUS HA BYX MIEISX.

HaOmronenue nucnepcuu.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3mepeHnue IMHbBI CBETOBOM BOJIHBI.

[TonydyeHue criekTpa U3ITy4eHHUS] CBETOAMOMA MPU MOMOIIN AUGPAKIIUOHHOM
PELICTKH.

Pa3nes 6. OcHOBBI crienaIbHON TEOPUH OTHOCUTEILHOCTH.

I'panuubl  NPUMEHUMOCTM  KJIIACCMYECKOM  MexaHuku.  lloctymnatel
CIEHHAIBHON TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBas.  [IpeoOpaszoBanus  JlopeHra.
YcnoBue mnpuuuHHOCTH. OTHOCUTETBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKpAICHUE JJTUHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPruer U UMITYJILCOM PEJIATUBUCTCKON YaCTHUIIbI. DHEPTHUS
MIOKOSI.



TexHuyeckne ycTpoMCTBa M TEXHOJOTHMYECKHE MPOUECCHI: CIyTHUKOBBIC
NPUEMHUKU, YCKOPUTEIHU 3aPSKEHHBIX YaCTHII.

YYeHNYEeCKUH IKCIIEPUMEHT, TaO0OpaTOPHBIE pabOTHI, MPAKTHUKYM.

OnpeneneHue UMIYyJIbca W DHEPrUU  PEISTUBUCTCKUX dYacTuil (1o
doTorpadgusmM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHo-601H0601 0yaausm.

PaBHOBecHOE TemiOBOE U3NyuyeHUE (M3NydyeHHE aOCOJIOTHO YEPHOTO Tela).
3akoH cMemienus Buna. I'unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJILC (POTOHA.

®otordpdext. Onbitel A. I'. CtoneToBa. 3akoHbl Gororddexra. YpaBHEHHE
Oiiamrerina 11 Gorodddexra. «KpacHas rpanuima» dhotodaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro MoBepxHocTh). Ombitel I1. H.
Jlebenena.

BosHoBBIE cBOMCTBa yactul. BomHel ne bpouns. /Inuna Bonnsl ae bpoia u
pa3Mepbl 00JacCTM JIOKaNM3aluu JBHXKYILIeWcs dvacTuipbl. KopryckynspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpUCTaJIax.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEICHHOCTEH
I'eiizenbepra.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPOMETP,
(doTo31eMEHT, (HOTONATUYMK, TYHHEIBHBI MUKPOCKOI, COJHEYHas OaTapes,
CBETOJIUO/I.

Hemoncmpauuu.

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (hoTodPdekra.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBIICHUSI  MOJYNPOBOJHUKOB  OT
OCBEILCHHOCTH.

CaeToauo.

Conneunas 6aTapes.

Yuenuueckuii 3xcnepumenm, nadvopamopuvie pabomel, npaKmuxym.

Uccnenosanue ¢poTope3ucropa.

N3mepenune noctostauoi [limanka Ha ocHOBe uccnenoBanus Gororddekra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€pe3 CBETOAMO]T OT HAIIPSKECHMUS.

Tema 2. Quzuka amoma.

OnbITEI MO MCCIENOBAHUIO CTpoeHus aroma. [limanerapHass Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3nyuenue u noryomieHne GOTOHOB MpU MEPEXoe aToMa
C OHOTO YPOBHS DHEPrUU HA APYTOMU.



Bunel cnexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHe cBeTa. Jlaszep.

TexHuyeckue ycTporucTBa U TEXHOJOTHYECKUE MPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue mmHelyaThIX CIIEKTPOB.

Y cTpoiCcTBO U JEHCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHLI.

Omnpenenenue AJIMHBI BOJIHBI JIA3EPHOTO U3JIy4YCHUS.

Yuenuueckuit 3xcnepumenm, navopamopuvie padbomeol, npaKmuKym.

Habnronenue TMHeHyaToro CreKTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosinnon Punbepra.

Tema 3. uzuxka amomHo20 A0PaA U I1EMEHMAPHBIX YACHUY,.

Hyxionnass monens siapa IeitzenOepra—lBanenko. 3apsin siapa. MaccoBoe
qucio sapa. M30Tomnsl.

PagnoaktuBHOCTh. AJbda-pacnag. DJIEKTPOHHBIM U TO3UTPOHHBIM OeTa-
pacnaz. ['amMa-u3mydeHue.

3aKOH paJUOAKTUBHOIO pacrnana. PaauoakTUBHBIE H30TONBI B IPHUPOJIE.
CBolicTBa MOHM3UPYIOLIETO0 H3Iy4YeHUs. BiusHHE paguOaKTUBHOCTH Ha KHUBBIC
opranu3mbl. EcrecTBeHHbIN (poH n3nydenus. Jlozumerpusi.

OHeprus CBsA3M HYKJIOHOB B sizipe. SnepHble cuiibl. Jledekt maccsl sapa.

Anepubie peakuuu. [lenenue u cuntes saep. SAnepHeie peaktopsl. [Ipodremsl
YIPABIIIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHS
SAIEPHON SHEPIETUKH.

MeTtonbl  perucTpalMii M UCCJIEAOBAHMSI  DJEMEHTapHBIX  YacCTHLI.

OyHIaMEHTAIbHBIE B3aMMOJICHCTBUS. bapruOHbBI, ME30HBI U JICITOHBI.
[IpencraBnenne o CtangapTHON Moaenu. KBapK-TiirtooHHas MOJEb aJpOHOB.

®usuka 3a npeaenamu CrtaHaapTHOW Mojenu. TEMHas Martepuss U TEMHas
SHEPIrHUs.

EnuHcTBO (prizmyeckoi KapTUHBI MUPA.

TexHruYecKue yCTpOUCTBA U TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa
Bunbcona, smepHbIi  peakTop, TEPMOSJEPHBIA peakTop, aroMHas OomoOa,
MarHMUTHO-pE30HaHCHAast TOMOorpadus.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomaol, npAKMUKYM.

HccnenoBanuie TpeKOB YacTUIL (MO0 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydeHnue noriomieHus 0eTa-4yacTHIl aTFOMUHUEM.

Pa3nen 8. Di1eMeHTHI ACTPOHOMMHU U ACTPOPU3UKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. IIpuMeHHMMOCTh 3aKOHOB (U3UKU I8 OOBSICHEHUS MPUPOIBI
KOCMHUYECKUX O0BEKTOB.

Metonel acTpOHOMHYECKHX HccienoBaHui. COBpPEMEHHBIE ONTHYECKHUE
TEJECKOIbI, PaAMOTEIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHMSI.

Bupa 3Be3aHoro Heba. Co3Be3gusi, SIpKUE 3BE3bl, IUIAHETHI, UX BUIUMOE
JBUKCHHUE.

ConHeuHas cucrtema.

Cosnne. ConHeuHas akTHUBHOCTh. McTounuk sHepruum CojHIIa U 3BE3.

3BE3/bl, X OCHOBHBIE XapaKTEPUCTUKU. Jlnarpamma «CeKTpaJIbHbIA KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIABHOW MOCIEA0BATEIBHOCTU. 3aBHUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/] TJIABHOM MOCJIEAOBATEILHOCTU. BHyTpeHHEe CcTpoeHue
3B¢3/1. COBpeMEHHBIE MPECTABICHUSI O MPOUCXOXKIAECHUU U dBoJoIuu CoHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mineunsiii [TyTe — Hama I'amaktuka. Ilomoxxenwe m aBuxenue CoJiHIla B
lNanakTuke. Tunsl ranakTuk. PaguoranakTuku U KBazapbl. UepHbIe ABIPBI B SApax
rajakTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa0661a. PazOeranue rajgakTuk.
Teopus bonpmioro B3peiBa. PennkroBoe nsiydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

HepemieHuble mpo0ieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HaOmronenust 3B€31HOr0 HebOa HEBOOPYKCHHBIM TJIa30M C HUCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUIIOKEHHUM JIJIs ONpeeNieHUs MOJI0KEeHUS HEOECHBIX O0BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBEepHOTo Noylmiapusi U SIPKHE
3BE3/IBI.

HaGmiogenuss B Teneckon JlyHbI, TIJIaHET, TYMaHHOCTEM U 3BE3AHBIX
CKOTUIEHU.

Pu3nyecKuil NPaKTUKYM.

CniocoObl u3MepeHust PU3NYECKUX BEIIMYUH C UCIOJIb30BAHUEM aHAJOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JTATYUKOBBIX CUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIIMYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  U3MEPEHHMH, MCCIEIOBAaHUWA  3aBUCUMOCTEHN
¢u3nUecKuX BETUYHMH, TPOBEpPKA MPEMIOKEHHBIX THUIMOTE3 (BBIOOp W3 padoT,
ONMMCAHHBIX B  TEMATUYECKUX  pa3fenax  «YUYEHUUYECKUM  HKCIEPUMEHT,
Ja0opaTopHbIe PabOTHI, TPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.



O0o00uIeHNEe U cUCcTeMaTH3alusl COAEPKAHMS pa3AesioB Kypca «MexaHukay,
«MonekynspHast pu3uka U TEpMOAMHAMUKAY, «DIEeKTpoauHaMuka», «Konebanus
U BOJHBDY, «OCHOBBI CIIELMAJIBHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», « INEMEHTB aCTPOHOMUU U ACTPOPUIUKI».

Ponp ¢u3uku M acTpOHOMMM B SKOHOMMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHOW M 3TUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOM KapTUHE MHpPA, 3HAYCHHUE OIUCATEIBHOM,
CUCTEeMATU3HUPYIOMICH,  OOBICHUTENPHOW M MPOTHOCTUYECKOW  (YHKIIHIA
puznyeckoil Teopuu, poib (HU3NUECKON Teopuu B (POPMUPOBAHUU NPECTABICHUN
0 (u3nMYecKol KapTUHE MUpPa, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOE.

Me:xnpeamMeTHble CBA3M.

N3yuyenue kypca Qusuku yriyoneHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUYETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBI3€H ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, Feorpa(uu U TEXHOIOTHH.

Mesicnpeomemmnvie nonaAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMOO0E HAYUHO20
no3HaHuA: SIBICHUE, HAY4YHBbIA (PakT, rumnores3a, (pu3nyeckas BEIMYMHA, 3aKOH,
TEOpUsl, HAOMIOJAEHUE, HSKCIEPUMEHT, MOJIECIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, UG POBas 1a00paTopus.

Mamemamuka: penieHUE CHUCTEMBl ypaBHEHUU. TpUrOHOMETpUYECKHE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIE€CTBO. BEKTOpPBI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoanbie 3neMeHTapHbIX (yHKIM. [Ipu3Haku nogoOus TpPeyroJbHUKOB,
ompeseeHue MIONMIAIN TIOCKUX GUryp u oobema Tel.

Buonozua:. >nextpuueckue SBICHHUS B JKMBOM MpHpojne, KojedaTeiabHbIE
IBIKEHUS B JKMBOM NPHUPOJAE, 3KOJOTMUECKHME PHCKM IPU IPOU3BOJCTBE
ANEKTPOIHEPTUH,  AJIEKTPOMATHUTHOE  3arpsA3HEHUE  OKpYXalolleld  Cpelpbl,
yIbTPa3BYyKOBasl JAMArHOCTUKA B MEAMIIMHE, ONTHUYECKUE SBJICHHUS B KUBOU
OpUPOJE.

Xumusa: CTpo€HHE aTOMOB U MOJIEKYJI, KPUCTAJUNIMYECKasi CTPYKTYpa TBEPABIX
TEJ, MEXaHW3Mbl O00pa30BaHUSl KPUCTAUIMUECKOM PEIICTKH, CHEKTPaJIbHBIMN
aHaIu3.

T'eozpaghua. wmarnuTHple T1TONIOCA 3€MIIM, 3aJ€KHM MArHUTHBIX pYA,
dboTOoCHEMKA 36eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANIEKTpOABUraTeNb SIKOOM, TeHepaTop NEPEeMEHHOTO TOKAa, MHAYKIMOHHAs MeYb,
JMHUM 3JIEKTpONEpenay, 3JEKTPOJABUIATENb, paaap, PaaHuoOIPUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-neub, ynbTpa3ByKoBasi TUAarHOCTHKA B TEXHHKE,



HpOGKHI/IOHHBIfI arrapar, BOJIOKOHHAasA OIITUKA, COJIHCUHAA 6aTape$1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAas DOHEPTCTHUKA U OKOJOTHYCCKHE aACIICKThI ec Pa3BUTHA.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHUS YyueOHOro mpeamera «Du3MKay»
JOJKHBI OTPaXXaTh TOTOBHOCTh M CIOCOOHOCTH O0OYYAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEHW TMO3HWIHEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIECHUN, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOIECCE PEANM3alNN OCHOBHBIX HalpaBJICHUUN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaXKAAHCKOT0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UMIMM  OOydHaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00OIIECTBA;

e TMPUHATHE TPAJAUIIMOHHBIX OOIIECUETOBEYECKUX T'YMAHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEILHOCTh B HHTEPECAX I'PAKIAHCKOIO
oOlllecTBa, Yy4YacTBOBaTh B CAMOYIpPABICHUM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aMMOJCHCTBOBATH C  COLMAIBHBIMU  HHCTUTyTaMU B
COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW U BOJOHTEPCKOMN AEATEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSM
POCCHICKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBE/ICHNUS;

e CIOCOOHOCTBH OIEHWBATH CUTYAIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U I[EHHOCTU, B TOM
YUCJIC B ICSITEIBHOCTH YYCHOTO;

e OCO3HAHHE JINYHOTO BKJIaJ|a B IOCTPOCHHUE YCTOMYMBOTO OYIyIIETO.

3CTETHYECKOT0 BOCIIUTAHMSA:

e DJCTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOUYasg JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYLIETO PUZNYECKON HayKe.

TPYA0BOI0 BOCIIMTAHMS:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOP Oyayiiel npodeccun U peain30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TUUIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3OBaHUI0 W CaMOOOpa30BaHUIO B
00JacTH (PU3HUKHU Ha TMPOTSKEHUU BCEU KUZHHU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(pOpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0CO3HAHUE II100aIbHOTO
XapakTepa 3KOJOTHYECKUX IPo0IIeM;

IUTAHWPOBAHME U OCYILECTBICHUE ACUCTBUN B OKpYKAIOIIEH cpesie Ha
OCHOBE 3HaHUS 1ieJIel YCTOMUMBOTO pPa3BUTHSI YEIOBEUECTBA;
pacCIIMPEHNE ONBITA JEATEIbHOCTH 3KOJIOTMUYECKOW HAMPABIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOI'O ITO3HAHMA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAyYHOM JEATEIBbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs1 (PU3MKU OCYIIECTBISATh MNPOEKTHYIO M HCCIEIOBATEIbCKYIO
NEeSATEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBIE YHuUBEpPCAJIbHbIC yqeﬁnble HeﬁCTBHﬂ

Ba3oBble Jjornyeckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyNIHpOBaTH U aKTyalIM3UpOBaTh  MpoOJEMYy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONPENEIATh HEIN JIeITEIbHOCTH, 33/1aBaTh NapaMETPbl U KPUTEPUU UX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUUS B PaccMaTpUBAEMbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOITUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEJIILHOCTh, OIIEHUBAaTh COOTBETCTBUE
pe3yJIbTaTOB IIEJISIM, OLICHUBATh PUCKU MOCJIEACTBUN EATEIIBHOCTH;
KOOPJIMHUPOBaTh W BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUSI,;

pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBrle ucciienoBarejbcKkHe 1eHCTBUA.

BJIJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MTOHATUSIMHU H METOJaAMH
buznueckoil HayKu;



BJIAJETh HaBbIKAMU  Y4€OHO-HMCCIIEI0BATEIHCKON u MIPOEKTHOMU
JEATeIbHOCTH B 007acTH (DU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOMCKY METOJOB pelIeHus 3afad (U3HIECKOro
coAep KaHUsl, IPUMEHEHUIO PA3JIMYHBIX METOJA0B MTO3HAHUS;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH II0 IIOJIYYECHHIO HOBOI'O 3HAHUS, €r0
HHTEpIIpeTaluy, IpeoOpa3oBaHUIO U IPUMECHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallMsaX, B TOM YHUCII€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
buzukwy;

BBISIBJIATh MPUYMHHO-CJIC/ICTBEHHBIC CBS3M W aKTYyIM3WPOBaATh 3ajady,
BBIJIBUTATh TUMOTE3Y €€ pEIICHUS, HaXOJAUTh apryMEHThl A
JIOKAQ3aTeNbCTBA CBOMX YTBEPXKICHUMW, 3a/1aBaTh NapaMeTPbl U KPUTECPUHU
pelieHus;

AHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEUICHHS 3aJa4yd Pe3yJbTaThl,
KPUTUYECKH OLICHHWBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON
NEATEIIbHOCTH, B TOM YUCIIE TIPU U3YUYEHUU (PU3UKY;

JlaBaTh OLICHKY HOBBIM CUTYaITUsM, OIIEHUBATh TPUOOPETCHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHUS N0 (PU3UKE B MPAKTUYECKYIO 00JIacTh
JKU3HEICSITCIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00JIaCTEeH;
BBIJIBUTAaTh HOBBIC UJICU, TIPEJIaraTh OPUTMHAIBHBIE MOIXOAbl U PEIICHUS;
CTaBUTh MPOOIEMBI U 3a]]a4H, IOMYCKAIOIINE aJlbTePHATUBHBIC PEILICHMUS.

Pabora c undgopmanmeii:

BJIa/IeTh HaBBIKAMU TMOJY4YeHHs] MHPOpMaALUU (PU3NYECKOTO COACPKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBISATH IMOUCK,
aHalM3, CUCTEMATH3alMI0 W HMHTEpIpEeTaluio MHGOPMAIMU Pa3InyHbIX
BUJIOB U ()OPM TPEACTABICHMUS;

OLICHMBATh JIOCTOBEPHOCTH UH(OPMAIUH;

UCIIOJIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKalMOHHBIX
TEXHOJIOTUA B  PEIIEHHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJay C COOJOJIeHHnEM TpeOOBaHUN HSPrOHOMMKH,
TEXHUKH O€30MaCHOCTH, TUTHEHbI, PeCcypcocOepeKeHHus, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEpKaHUSA B pa3iMyYHBIX (opMaTax C
y4€éTOM Ha3HayeHUs WHGOpPMAlLKMKW M UEJNEeBOH ayIUTOPHH, BBIOUpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YATU3ALIUH.

KoMMyHHMKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIC 1eHCTBHSA:



OCYIIECTBIATh OOIIeHWe Ha Yypokax (GU3MKH HU BO BHE-ypOUHOM
NEATEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CHUTyallMii W CMsr4yaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOK TOYKY 3PEHHS C HCIIOJIIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh ¥ MCIOJB30BaThb  INPEUMYLIECTBA  KOMaHJHOM U
WHINBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEWCTBHM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJO0r0 YJIeHA KOJUICKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS 1O €€ JOCTH)KEHHIO: COCTABJIATH IUIaH
JNEHUCTBUMN, paCIpeeATh POJIH C yYETOM MHEHHI YY4aCTHUKOB, OOCYK1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJa M KAXKJIOTO YYaCTHHKAa KOMaH/bI B
oOIIMii pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HWJEU C TIO3UIUH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEJIECHHUE B Pa3IUYHBIX
CUTyalusiX, HOpOSBISATH  TBOPYECTBO U  BOOOpakeHUE,  OBIThH
VHULMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYLIECTBIATH IO3HABAaTEIbHYIO JEATEIBHOCTh B
o0nacTu (U3UKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 33/1a4K;

CaMOCTOATENIBHO COCTABJIATH IUIAH PEIIEHUS] PACUCTHBIX U KAUYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH pabOThl ¢ YYCTOM HMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTECHUH;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paclvpsTh paMKM  y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IPEANIOYTEHUM;

JienaTb OCO3HAHHBIM BBIOOpP, apryMEeHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLEHUE;

OLIEHUBATh MPUOOPETCHHBIHN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO APYIULMU B OOJACTH
(GU3UKY, TIOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIHUOHAJIbHBbIN NHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUMsM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BIAJCTh HABBIKAMH TI03HABATEILHOM pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MPUEMBbI pedIIeKCHU JJiI1 OLCHKH CHUTYallMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA M CBOEBPEMEHHO NPUHUMATH PELIEHUS MO HX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M APryMEHTHI JPYTMX IPU aHAJIU3E€ PE3yJbTaTOB
JIESTCIbHOCTH;

MPUHUMATh Ce0sl, MOHUMAasi CBOM HEIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M ApPryMEHTHl JAPYTMX MpPU aHAJIU3E PE3YyJbTaTOB
JICATEIILHOCTH;

MIPU3HABATh CBOEC MPABO U MPABO JPYTUX HA OIIHOKHU.

B mporecce goctukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOEHUSI MPOTPAMMBI I10
dbu3uKe ISl YpOBHS CPEAHEro oOIero oOpa3oBaHUsl Y O0YUYaIOIIUXCS

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHMS,  BKIIOYAIOIIEr0  CIIOCOOHOCTh  MOHMMAThb  CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
HMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJb, YMEHHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOC IOBEJEHUE, CIIOCOOHOCTh alanTUPOBATHCA K
OMOITMOHAILHBIM HW3MEHEHUSIM W TIPOSBIIATH THOKOCTH, OBITHh OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMM, BKIIIOUAIONIEH CTPEMIICHHE K JOCTIKEHUIO 1EeTTU
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJI U3
CBOHMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh  AMOITMOHAIBHOE
COCTOSIHUE JIPYTHX, YYWUTBIBATH €ro TPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIOIIUX  CIIOCOOHOCTh  BBICTpauBaTh
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBISATH WHTEPEC U
paspeniaTh KOH(IJIUKTHI.

IMTPEJIMETHBIE PE3VJIbTATBI



K xonmy oOyuenus B 10 knacce mipenMerHble pe3yibTaTbl Ha YrIIyOJICHHOM
YPOBHE JI0JIKHBI OTPaXkaTh C(hOPMUPOBAHHOCTh Y OOYUAIOLIUXCSl YMEHUI:

MOHUMAaTh POJb  (QU3UKH B  IKOHOMHYECKOW, TEXHOJOTHYECKOM,
IKOJIOTUYECKOM, COLMaIbHOW H JTHYECKON cdepax eATeIbHOCTH
4eJIoBeKa, PoJib U MECTO (PU3UKHU B COBPEMEHHOM HAYYHOUW KapTHHE MUPA,
3HAQUYEHHE OMHUCATENbHON, CHCTEeMAaTU3UPYIOIIeH, OOBICHUTEIbHON W
NPOTHOCTHYECKOW  (YyHKIUN  (PU3NYECKOH Teopuu — MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOAMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHUY TIPECTABICHUN O (PU3NUECKON KapTHHE MHUPA;

paznuyaTh YCIOBUSL MNPUMEHUMOCTH Mojeied (GU3HUecKuX Teln W
MPOLIECCOB (SIBJICHUM): HWHEpIUalbHasi CUCTEMa OTcueTa, aOCOJIOTHO
TBEPIOE TEJIO, MaTepHallbHAasl TOYKAa, PABHOYCKOPEHHOE JIBHJKECHHE,
CBOOO/MHOE majeHue, abcomoTHO yrpyras aedopmanus, abCOIIOTHO
yHIpyroe u abCoMOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJAEIIH rasa, )KUJIKOCTH
U TBEPAOro (KPUCTAIUTMYECKOI0) Teja, UACAIbHBIN ra3, TOUCUHbIN 3aps/l,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yciaoBUsA (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YACTHBIX 3AKOHOB;

aHAIM3UPOBaTh U OOBSCHATH MEXAaHWYECKHUE TMPOIECChl U SBICHUSA,
UCIIOJIb3YsI OCHOBHBIC TTOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO [IBIXKEHUS, (POPMYJIbl KMHEMATUKH PABHOYCKOPEHHOTO
NBUKEHUA, TNpeoOpa3oBaHus [anuiies IJIsi CKOPOCTH W TEpPEMEIICHHS,
3akoHbl HpIOTOHA, TMPUHIMO OTHOCHUTENIBHOCTH ['anmunies, 3akoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBI COXPAHEHHSI UMITYJIbCA U MEXAHUYECKOU
DHEPI'uM, CBsI3b PaOOTHl CHJIBI C M3MEHEHHEM MEXaHUUYECKOW SHEepruu,
yCIIOBUSI PAaBHOBECUS TBEPJIOTO Tena), MpPH ITOM HCHOJIb30BATh
MaTeMaTU4YecKoe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MpeodpazoBanuii ['amumes, BToporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS UMIIyJbCa H
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJTU3UPOBATh U OOBSICHATH TEIJIOBBIE MPOLIECCHl U SIBJICHUSI, UCTIOJIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHbl MosekynsipHOW (U3UKH U
TepMOJUHAMHUKUA (CBS3b JABJIEHUS HJICAIbBHOTO Tra3a CcO CpeaHei
KUHETUYECKOW JHEPruer TEIUIOBOTO JIBMKECHUS M KOHLEHTPAUUEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpEIHEW KUHETUYECKON
HHEpruer TEIrIOBOro JBMXKEHUS €r0 YacCTHll, CBS3b JIaBJICHUS WJEATBHOTO
ra’a ¢ KOHLEHTpPalHWEe MOJIEKYJ M €ro TeMIIepaTypod, ypaBHEHHUE
MenpaeneeBa—Kitaneipona, nepBbld 3aKOH TEPMOJNHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIOJb30BATh
MaTEMaTUYECKOE  BBIPAXEHUE  3aKOHOB, yKa3bIBaTh  yCIJIOBUS
IPUMEHUMOCTH ypaBHeHUsI MeneneeBa—Knaneiipona;

aHAJIM3UPOBaTh M OOBSICHATH OJEKTPUUECKUE SIBJICHUS, HCHOIb3Ys
OCHOBHBIE IOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTD
AIEKTPOCTATUYECKOIO TOJISI, MPUHUUI CYNEPHO3ULUU BIEKTPUYECKUX
noJiel, IpU ATOM YyKa3blBas YCJIOBUS NMPUMEHMMOCTH 3akoHa KyioHa, a
TaK)K€ IPAKTUYECKH BAJKHBIE COOTHOILICHHMs: 3aKOHbI Oma Ui y4yacTka
LENA W Ui 3aMKHYTOW JJIEKTpUYECKOW uenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroda, 3akonst Dapanes AJis1 2JIEKTPOIN3a);

ONMHCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBJICHUS, HUCIOJIb3Ys BEJIWYUHBI:
nepeMeINIeHHe, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJ, CHUJIA,
MOMEHT CWIbI, [JaBJICHHE, NOTCHLIHUAIbHASI DSHEPIus, KUHETUYECKas
JHEprusi, MEXaHUYeCKasl dHeprus, padoTa CUibl, LEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CUJla YNPYTrOCTH, CUia TPEHHUS, MOLIHOCTD,
SHEPrusl B3aUMOJCUCTBUS Teia ¢ 3emiied BOJIU3M €¢ MOBEPXHOCTH,
HEeprus ynpyrod aepopmanvu MPYXKHUHBI, KOJWYECTBO TEIUIOTHI,
abcoytoTHasl TeMiieparypa Teia, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusi WUACATBHOTO OJIHOATOMHOIO Ta3a, pabdoTa HJealbHOIO rasa,
OTHOCHUTENBbHASA BIAXHOCTh Bo3ayxa, KIIJ[ wmameampHOro TemioBoro
JBUTATEJIS; IEKTPUUECKOE T0JIE, HAMPSKEHHOCTh AJIEKTPUUECKOrO MOJIA,
HaIPSDKCHHOCTh TIOJI1 TOYEYHOrO 3apsia WIM 3apsDKEHHOro Imapa B
BaKyyM€ M B JUDJIEKTPHUKE, IOTEHUHUAN 3JIEKTPOCTATUYECKOIO IOJI,
pPa3HOCTh  MOTEHUMAJOB, JJIGKTPOABWXKYIAas CHJIa, CHJla  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass CEMKOCTh IUIOCKOIO
KOHJIEHCATOpa, COINPOTHBJIEHHE y4YacTKa LENHU C MOCJIEN0BATEIbHBIM U
napaJyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS JIEKTPUUECKOTO OIS
KOHJIEHCATOopa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUd  (PU3MYUECKUX  SIBICHMIL:
MEXaHUYECKOE JIBJKEHHE, TEIUIOBOE JBMKEHUE YAaCTUL[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBWXeHHUE, nuddysus, ucrnapeHue,
KHUIIEHUE U KOHJEHCAUWs, IJIABJIEHUE U KPUCTAJUIM3aLKs, HAPABJIEHHOCTh
TEIUIONEepENaut, IEKTPU3ALUs TeJl, SKBUIIOTEHIUAIbHOCTh TOBEPXHOCTH
3apsKEHHOTO IPOBOIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (DU3NUECKON BEIMUYUHBI OT
IpYyro C  HUCHOJb30BAHMEM MPSAMBIX  HW3MEPEHHM, TIpU  3TOM
KOHCTPYMpPOBATh YCTaHOBKY, (UKCHPOBATh pPE3YJbTaThl MOJyYEHHOM
3aBHCUMOCTH (DM3MUYECKUX BEJIUYMH B BHJIE TPAPHUKOB C yUETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, ENAaTh BBIBOIBI IO pPe3yJbTaTaM
VICCJIEIOBAHNS,

IPOBOJUTH KOCBEHHbIE H3MEPEHUs (PU3MUECKHX BEIUYMH, HPU STOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLECHHUBATh aOCOJIFOTHBIE U
OTHOCHUTEJbHBIE ITIOIPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYeHHbIE pE3yJbTaThl M JI€JaTh BBIBOJ O CTAaTyCc€ NPEaIOKEHHOU
TUIIOTE3BI;

coOroaTh npaBuiia 0€30M1aCHOTO TpyZAa MPH MPOBEIECHUU HCCIIEI0BAaHUIMI
B paMKax y4eOHOro DJKCIEpUMEHTa, TMpakTUKymMa U  y4eOHO-
MCCIIEIOBATENIbCKOM M IPOEKTHOW JESATEIBHOCTH C HCHOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U J1a00OpaTOPHOTO 000PYI0BAHNS,

pemaTh pacyeTHhIE 3a/adyd C SIBHO 33JaHHOW W HESBHO 3aJaHHOU
¢u3nyecKoil MOJIENbIO: HA OCHOBAaHMHM aHAIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckod Mojenu, OTBeyarolme TpeOoBaHUAM  3aJaud,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIaThl
(U3MYECKUX TEOpUd NPU HCIOIb30BAHUM MAaTEMATHUYECKHX METOJ/IOB
peuieHus 3a1ad, MIPOBOJUTH PACUEThl HA OCHOBAaHUYU MMEIOIIMXCS JIAHHBIX,
aHAIM3UPOBAaTh PE3YNbTaTBl M KOPPEKTUPOBATh METOJIbl PEIICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTAaTOB;

pemaTh KayeCTBEHHbIE 3aJadyd, TpeOylollHe NPUMEHEHHUsS 3HAaHUW U3
Pa3HbIX pa3lieNoB Kypca (GU3HMKH, a TAKKE MHTErPallUd 3HAHUM U3 JPYrUX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O0 LHMKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PacCyKJICHUI C ONIOPOM Ha U3YUYECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA Uil OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IPOLIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUHCKUX M 3apyOEKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATh MOCJEICTBUS OBITOBOI U MPOU3BOJCTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKUMHU TPOIECCaMH, C
MO3UIHMI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUN O palliOHAIEHOM
IPUPOAOIIOIB30BAHUN, & TAKXKE PA3yMHOM MCIOJb30BAHUM JTOCTUKEHUN
HAYKW W TEXHOJIOTUM Ui JAIBHEUIIEro pa3BUTUSA YEIOBEYECKOTO
00IIIeCTBA;



NPUMEHATH pa3jMyHble COCOObl paboThl ¢ MH(OpMAIHel PU3UIECKOTOo
COJEpKAaHUSI C MHCIOJIb30BAHMEM COBPEMEHHBIX HMH(MOPMALMOHHBIX
TEXHOJOTMM, IMPU 3TOM HCIOJb30BaTh COBPEMEHHBbIE MH(OPMaLMOHHbIE
TEXHOJOTMM U1 TIOMCKa, NepepabOTKU M NpPenbsABICHUS Yy4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMALMU, CTPYKTYPUPOBAHUS U WHTEPIIPETALINU
uHbOpMaIlMU, TMOJYYEHHON U3 Pa3IWYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpPOBaTh  MOJIYy4YaeMyl0  MHPOpMALUI0O U OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCSI 3HAHWW, TaK M Ha OCHOBE
aHaJln3a UCTOYHUKA UH(POpMAIIH;

IPOSIBIISATH OpraHU3alMOHHBIE u II03HABATEJIbHBIE YMEHHUS
CaMOCTOSITEILHOTO ~ IPUOOPETEHUs] HOBBIX 3HAHUM B IpoLEcce
BBIIIOJIHEHHUS POEKTHBIX U y4€OHO-UCCIIE0BATENBCKUX padoT;

paboTath B TpYyIIE C HMCHOJHEHHWEM pAa3JIMYHBIX COLMAIBHBIX PpOJEH,
IUIAHUPOBATH PA0OTy TPYMIbI, PALMOHAIBHO PACIPEACIIITh 1€ATEIbHOCTh
B HECTaHJApPTHBIX CUTYallUsAX, aJleKBaTHO OLICHMBATH BKJIAJ Ka)XJOIro U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCMaTpUBaeMOl IpOOIIEMBl;

IPOSIBIISITH MOTUBALIMIO K Oyayuiel npodeccuoHaIbHON IeATEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POPUIIS.

K koniy oOyuenus B 11 knacce mpeameTHbIE pe3yJbTaThl Ha YTIyOJICHHOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTh Y 00YUAIOIITUXCST YMEHUI:

NOHUMAaTh POJb (QU3MKHM B HKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax AeATeIbHOCTH YeJIOBeKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTWHE MHpPA, POJb aCTPOHOMHUHU B
MPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKa W  JaJbHEMIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHHE OMHUCATENIbHOM, CHCTEMAaTH3UPYIOLIEH,
OOBSCHUTENBHON M MPOrHOCTUYECKOM (DYHKIMI (U3HUECKOW TEOpHH —
IIEKTPOJUHAMUKH, CIELUAIBHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOW
busuku, poib Quznyeckor Teopur B (HOPMUPOBAHHH MPEIICTABICHUN O
(bu3nUecKoil KapTHHE MUpPA, MECTO (PU3UUECKON KapTUHBI MHUpa B O0OLIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUIN O IPUPOJIE;
paznuyaTh YCIOBUS MPUMEHUMOCTH Mojenel (GU3HUEeCKuX Tel W
IPOLECCOB  (SIBJICHUMN): OIHOPOAHOE JIIEKTPUUYECKOE M  OJHOPOJHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOaHMs, MATeMAaTUUECKUI MasITHUK,
UJeaJbHbIA TMPYKUHHBIA MasSTHUK, TAQPMOHHYECKUE BOJIHBI, HJICATbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIeH aToMa, aTOMHOTO f]ipa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyath ycioBus (TpaHUIbI, 00JIACTH) MPUMEHUMOCTH (PU3MUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCH U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHHUS M 3aKOHbl JJIEKTPOJMHAMHUKU U
CHEIUaIbHOW  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpUUECKOro 3apsiga, cwia Awmmepa, cuna JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlennma, cB3p  J/C
CAMOWHAYKIIMM B DJIEMEHTE DJJIEKTPUYECKOW IIEMH CO CKOPOCTHIO
U3MEHEHUs  CUJbl  TOKa,  MOCTYJAaThl  CHEUUAbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  ODWHINTEHHA IS
dororddexra, mepBei W BTOpOM mocTynaTel bopa, mpuHIMI
COOTHOILIEHHsI HeolpeAereHHocTel ['eii3enOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO M MAacCOBOTO YHCET W DHEPTUHU B SJICPHBIX PEAKITUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PUBUYECKUE TMPOLECChl U SBICHUS, HUCIOJIb3YS BEJIMYMHBI:
HAIMPSHKECHHOCTD JIEKTPUYIECKOTO TOJISI, MIOTEHIIAAI DJICKTPOCTATHISCKOTO
MOJISI, PAa3HOCTh TIOTCHIIMAJIOB, JJCKTPOJABIDKYINAS CHJA, WHIYKITUS
MarHUTHOTO TIOJIsl, MarHUTHBIM TOTOK, cuia AMIiepa, MUHIYKTUBHOCTD,
ANEKTPOJBIKYINAST CHUJIa CAMOMHAYKIIMHM, SHEPTUsl MArHUTHOTO TIOJIA
MPOBOJHUKA C TOKOM, PEJISATUBUCTCKUNA HWMITYJIbC, TIIOJHAS DHEPTHUS,
DHEPrus TIOKOS CBOOOJHOW YACTHIIBI, DHEPTHsT W HMMIYJIbC (HOTOHA,
MacCOBOE YHCIIO | 3apsI SIpa, SHEPTHUS CBS3H SAPa;

OOBSCHATH  OCOOCHHOCTH  MpOTeKaHuss  (U3MUECKUX  SIBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIIUS, CAMOUHYKIIMS, PE30HAHC, HHTEPhEPESHITUS
BOJH, Judpakius, IUCIEpPCUs, TOJHOE BHYTPEHHEE OTPaKEHHUE,
dbotoanekTpuueckuit 3Pdext (dbotodddext), anbda- u Oera-pacnaisl
saqep, raMMa-u3JIydeHHue snuep, (PU3nYecKue MPUHIUIBI CIEKTPATBHOTO
aHanu3a v paboThl J1a3epa;

OTIpEICNISITh HAIpaBiICHUE WHIYKIIUM MArHUTHOTO TIOJIA TPOBOJHHUKA C
TOKOM, CHJIbI Amniepa u cuiisl JIopeHa;

CTPOUTH M300pakeHUE, CO3JaBaeMOe ITIOCKAM 3€pPKajioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €r0 XapaKTECPUCTHKHY;

MPUMEHATH OCHOBOTIOJIATAIONTNE ACTPOHOMUYECKHE TIOHSTHS, TCOPUU H
3aKOHBI JIJII aHalmM3a MW OOBIACHCHUS (PHU3MUECKUX  TPOIECCOB,
MPOUCXOMSIINUX B 3BE3/1aX, B 3BE3AHBIX CHUCTEMaxX, B MEXTaJaKTUUECKOU
cpeje; ABHKSHUSI HEOSCHBIX TeJl, IBOIIOLNH 3B¢3]] U BCelleHHOMT;
MPOBOJUTh WCCIICIOBAHNE 3aBHCHUMOCTCH (DM3MYECKUX BEIUYUH C
WCITOJIb30BAaHUEM TIPAMBIX H3MEPCHHMH, TIPH O3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTATHl MOJTYYECHHON 3aBUCUMOCTH



¢uznyecKkux BEIMYMH B BHAE TPaQUKOB C YyU4ETOM abCONIOTHBIX
HOTPEeIIHOCTE  M3MEpPEHMH, JieJaTb  BBIBOJABI 110  pe3yJbTaTam
UCCIIEJOBaHMSI;

IPOBOJUTH KOCBEHHBIE H3MEPEHUs (PU3UUECKUX BEJIUYHMH, IPHU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
IOJIyYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTAaTyCe€ MNPEAJIOKEHHOM
TUIIOTE3BI;

OIKCHIBAaTh METO/IbI IMOTYYEHHSI HAyUYHBbIX aCTPOHOMUYECKUX 3HAHU;
co0Jiro1aTh IpaBuia 0€30MacHOro TpyAa MPU MPOBEJICHUN HUCCIEI0BAHUI
B paMKax Yy4eOHOro DSKCHEpUMEHTa, NpakTUKyMa U  y4deOHo-
UCCJIEOBATEIBCKOW M IMPOEKTHOM JAESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIabOpaTOPHOro 000PYAOBAHNUS;

pemaTh pacyeTHhIE 3a/adyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOU
(U3MYECKO MOJIETbI0: HAa OCHOBAHMM AaHAJIM3a YCIOBUA BBIOWpATh
¢usznyeckue MoOJeNu, OTBEYarolue TpeOOBaHUSAM 3aJayd, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUN
IPU HCIOJB30BAHWM MATEMaTUYECKUX METOJOB pELIEHUs 3a1ad,
IPOBOJUThH PAcU€Thl HA OCHOBAHWU MMEIOIIMXCA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTHPOBATH METObI PEUIEHUSI C YYETOM IMOTYYEHHBIX
pe3yibTaTOB;

pelmarth KayecTBEHHbIE 3aJauM, TpeOyrollue NPUMEHEHUs 3HaHUU U3
Pa3HbIX pa3zeioB Kypca GU3MKH, a TaK)KE€ MHTErpaluy 3HAaHUM U3 Apyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OOPOI HAa N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPHUMEPHI BKJIAJa POCCHUICKUX U 3apyOeKHBIX YUCHBIX-
GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATh MOCJIEICTBUS OBITOBOI M MPOU3BOJICTBEHHON
NEATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU MPOLIECCAMH, C
MO3ULIMNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUI O PallMOHAIIBHOM
IPUPOAOIIOIb30BAHUH, & TAK)KE PA3yMHOM HMCIOJBb30BaHUM JTOCTUKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEWIIEro pPa3BUTHS YEJIOBEYECKOTO
00IIIECTBA;

NPUMEHATh pa3INyHble COcOoObl paboThl ¢ MH(OpMAIHEH (PUINIECKOTO
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  MH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU TOM HCIOJB30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJOTMM U1 TIOMCKa, NepepabOTKU M NpPEenbsABICHUS y4eOHOU U
HAy4YHO-MIOMYJISIPHON MH(OpMALUU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHbOpMaIlMU, TOJNYYCHHON U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UpOBAaTh  MOJy4aeMmMyro  HMHQOpPMAIIMI0O W OICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCSI 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMALH;

IPOSIBIISIT OpraHU3alOHHbIE U MO3HABATEJIbHbIE yYMEHUS
CaMOCTOATENILHOTO ~ MNPUOOPETEHHs] HOBBIX 3HAHMM B MpoLEcce
BBINIOJIHEHUS POEKTHBIX U Y4€OHO-UCCIIEOBATENBCKUX PaloT;

paboTaTh B TIpyHIe C MCIOJIHEHHEM pa3JIMYHBIX COLMUAIbHBIX PpOJIEH,
IUTAHUPOBATh pabOTy IPYyMIIbl, PAMOHAIBHO PACpPEAEATh ACSITEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHMBATh BKJIaJ KaXIOro W3
YYaCTHHKOB T'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymien npodhecCUuOHATBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO POpUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kourpoububie | IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasnea 1. HAYUHBIA METO/I IIO3HAHUS ITIPUPOIbI
11 Hayunsiii MeTOA MO3HAHUS IPUPOABI 6
Wroro no pazneny 6
Pa3zpgen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JuHamuka 10
2.3 CraTtuka TBEpIOTO Tena 5
2.4 3aKOHBI COXPaHEHUS B MEXAHUKE 10
Wroro o pazneny 35
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOIMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKOM TeOpun 15
3.2 Tepmoaunamuka. TermioBbie MalIMHBI 20
33 ArperaTHble cocTOsTHHS BemecTBa. ©a3oBbie 14 1
Mepexobl
Hroro o pasneny 49
Pazgen 4. QJIEKTPOIMUHAMUKA
4.1 DNEKTPUUECKOE T10JIE 24
4.2 IToCTOSHHBIN NEKTPUYECKUI TOK 24




4.3 Toku B pa3nM4HBIX cpeax 6
Uroro no pazneny 54
Paznen 5. DUSUMYECKUM TPAKTUKYM
5.1 Du3nYecKuil MPaKTUKyM 16 16
Hroro no pazueny 16
PezepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KITACC

KosaunvecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarnutHoe 1ose 14
1.2 DneKTpOMarHuTHas UHAYKIUS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUWSA U BOJIHbI
2.1 Mexanuueckue KoneOaHus 10
2.2 DneKTpOMarHuTHbIE KojeOaHus 15
53 MexaHuuyecKre 1 JIeKTPOMarHUTHBIE 10 1
BOJIHBI
24 OnTuka 25 1
Uroro o pazneny 60

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Wtoro no pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM Ayaln3m 15

4.2 ®duszuka aToma 5

43 ®du3KKa aTOMHOTO Apa U 3JIE€MEHTapHBIX 5

YaCTHI]




Hroro no pazgeny

25

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DJIeMEHTHI ACTPOHOMHH M aCTPOPU3UKU 12
Hroro no pazueny 12
Paznen 6. DUSUYECKUM TPAKTUKYM
6.1 Du3ndecKuil MpaKTUKyM 16 16
Uroro no pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHHUE
Cucremaruzanusa 1 0000IIeHnE
71 MPEMETHOTO COJICPYKAHUS U OIbITa 15
' JeSITeIbHOCTH, IIPUOOPETEHHOTO TIPH
u3yuenuu kypca ¢pusuku 10 — 11 knaccon
Hroro no paszneny 15
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Gusuka, 11 kimacce/ KacesinoB B.A., O011ecTBO ¢ orpaHudeHHON
oTBETCTBEHHOCTHIO «/IPODAY; AxuimonepHoe ooiiecTBo «M31aTenscTBO

((HpOCBGHICHHe»

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://fipi.ru/ege?ysclid=Imstt7jpcd34824781
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