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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpefHero obmero oOpa3oBaHusi pa3zpaboTaHa Ha
OCHOBE IOJIO)KCHHHA W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTelbHOM
nporpamMmel, mnpenctaBicHHbx B @I'OC COO, a Takke ¢ ydéroMm ¢eaepanbHOl padoueit
nporpamMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTOo mpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢usmke ompenenser o00s3aTeNnbHOE MPEAMETHOE COJACpIKaHUe,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
npeaMera ¢ y9€TOM MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJIepKaHuu, oOlel crpaTeruu oOydyeHHs, BOCIIUTAHUS U Pa3BUTHUS
00yJaronmxcs cpecTBaMu yueobnoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOJa€HHOTO YpOBHS IIO3BOJIIET pealu30BaTh 3aadu
npodeccuoHaIbHON OpUEHTAllMK, HAIPaBJIEHO Ha CO3/IaHuE YCJIOBHM JJIsi MPOSBIEHUS CBOMX
MHTEJJIEKTYaJbHBIX W TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOYy4aroIlMMCs, KOTOpbIe
HEOOXOIUMBI IS TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHUs MO pa3IMIHBIM (PU3UKO-TEXHUIESCKUM ¥ HHXCHEPHBIM CIEIIHATBHOCTSIM.

B nporpamme mno ¢usuke ompenensioTcs IUIaHUpYyeMble Pe3ylbTaThl OCBOEHHUS Kypca
¢u3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUs: JMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HayduHO-MeTo1010THUeCcKO OCHOBOM sl pa3paboTKU
TpeOOBaHMH K JIMYHOCTHBIM, METAlpeAMETHBIM U NPEAMETHBIM pe3yibTaTaM OOydyarolMXcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (PU3MKE HA YPOBHE CpeIHEro oomero oOpa3oBaHus Ha yriayOaéHHOM
YPOBHE, SBJISIETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (PU3MKM Ha YriayOIIEHHOM ypOBHE, B TOM
qucIie IPeIMETHbIE Pe3yIbTaThl 0 ToAaM 00yUYeHHUS;

coJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

[Iporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep U MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMU (PU3UKU JUIsl COCTABJIEHUSI CBOUX pabounX MIPOrpamMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBACT TBOPYECKYIO WHUIMATUBY Yy4YUTEIEH U
IIPEJOCTaBIIET BO3MOXHOCTH JUISI pEIM3alUd  PA3IUYHBIX METOAMYECKHX IOJXOJ0B K
IIPenoiaBaHuio (U3UKKU Ha YriyOlNEHHOM YPOBHE IpPU YCIOBHUU COXPAaHEHMs O0s3aTeIbHOMN
YacTH COJEp KaHus Kypca.

dusnka Kak Hayka o Haubosee OOIIKX 3aKOHAX MPUPO/Ibl, BBICTYIIAs B KAYECTBE y4eOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUH 00 OKpYXarollleM MUpe.
HIkosnbHBIH Kypc (u3MKM — cHCTEMOOOPA3yOUIMi Ui €CTeCTBEHHO-HAyYHBIX YUEOHBIX
IIPEMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBICHUHN, H3y4aeMbIX
XuMuel, ouonoruelt, guznyeckoi reorpadueil u actpoHomuen. Vcnosiap3oBaHue M aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAaHCIOPTa, OCBOEHUS KOCMOCA, IOJydeHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSATh Hay4YHbIH METOJ MO3HAHUS TIPU BBITIOJTHEHUH MU YUYE€OHBIX UCCIIETOBAHHIM.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOKEH Sl UACH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK IPUHLHUIIBI €0 OCTPOEHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3lesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, TaKk U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (U3UKH OObEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U IOJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHojab30BaHuE T'YMaHUTapPHOTO
noTeHyana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDAaBCTBEHHBIMU U KOJIOTHYECKUMU ITPOOIIeMaMHu.

Hoea npuxnaonoii  nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX U TEXHOJOTUYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUIl U 3aKOHOB. I[Ipu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUUECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHUKH U TEXHOJIOTUH, a TaKkke 00CyX AeHUs MPoOJIeM palliOHATIBLHOTO MPUPOJIOTIOIH30BaAHUS U
9KOJIOTMYECcKOl 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [y Gu3uKku peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
WCIOJIb30BAHUN CaMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK IMOCTOSIHHO JeHCTBYymoero (hakropa
yueOHOro mpouecca. [l yrayOGnéHHOTo YpOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIETO0 (POHTANbHBIE YYEHUYECKHE OTBIThI IpHU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOXHBI JiBa crioco0a peanu3auuu (GU3NYECKOro MpakThKyma. B mepBoM citydae MpakTHKyM
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO MOCe MEPBOrO0 M BTOPOTO TMOJYrOoJAWi B
KaKJOM M3 3THUX KiaccoB. BTopoil croco® — 310 uHTerpauus paboT MpPakTUKymMa B CHCTEMY
1abopaTopHbIX paboT, KOTOPBIE MPOBOATCS B IMpolecce u3ydeHus paszzaena (temsl). [lpu atom
moJ paboTaMu MPaKTUKyMa MOHUMAETCSl CAMOCTOSITENIbHOE UCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIIAaroBoil MHCTPYKLUU.

B nmporpamme no ¢usrke cuctemMa yueHHYECKOro SKCIEPUMEHTa, JIaOOpaTOPHBIX paboT U
MPaKTUKyMa MpPeCTaBlIeHa eIUHBIM MepeuHeM. BoIOOp TeMaTHKH Ui 3TUX BUAOB YUYCHUUYECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHKAMU O0Opa30BaTEIbHOTO Ipollecca MUCXOAS U3
O0COOCHHOCTEHl MOYPOYHOrO TIUIAHUPOBAaHUSA M OcCHaimleHusi kabunera ¢usuku. [Ipu sTOM
obOecrieunBaeTcs OBJaJieHHE OOYYAIONIMMUCS YMEHHUSMU MPOBOAUTH MPSMBIE U KOCBEHHBIC
WU3MEpEeHUs, UCCIENOBaHUS 3aBUCUMOCTEH (U3MYECKUX BEIMYMH U TMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonpinoe BHUMaHUE yAENAETCS PELICHUIO PAaCUETHBIX M KadyeCTBEHHbIX 3aaad. [Ipu sTom
JUIg pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszjiesia Kypca, TaK U MHTErpUpys NPUMEHEHHE 3HAHUN W3 pa3HbIX pasaenoB. [l
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeacKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOTO Tporecca Kypc (U3MKH YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsS JOJDKEH HM3y4yaTbCs B YCIOBHUAX IPEIMETHOTO KabuHera. B kabunere
(Gu3MKK TODKHO OBITH HE00X0aAuMOE TabopaTopHOE 000PYIOBAHHE ISl BBIOJHEHUS YKa3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaK)Xe JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.

JemoHcTpaioHHOe 000pynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTH U 00ECIEUMBACT MOCTAHOBKY IEPEUMCICHHBIX B MPOrpamMMme 0
¢u3nKe KIFOYEBBIX JAEMOHCTpALMH JJIsi HMCCICJOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JlaGopartopHoe o0opynOBaHHE JUIsl YYEHHMUECKUX MPAKTUYECKUX paboT (dopMupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U 0O0€cleurBaeTcsl B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuatoniuxca. Temarnyeckue KOMIUIEKTHI J1IaDOPaTOpPHOTO 0OOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOEHbl Ha KOMILJIEKCHOM MCIIOJIb30BaHUHM AHAJIOTOBBIX U LU(POBBIX MpUOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpoBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO PUPOIbI,
pa3BUTHE UX MHTEIIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOoJe IMo3HaHus U  (HOpMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHHE YMEHHH OOBSCHSTH SBJICHUS C UCIOJIb30BAHHMEM (PU3MUECKUX 3HAHUHA U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dopMupoBaHHE NPEACTaBICHUNH O POJM (U3UKU A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MpPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBSI3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JalbHeHIIeMy OOY4YeHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lened oOecrneurBaeTcs pelIeHneM CIEAYHIOIIMX 3aJad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

IpUOOpEeTeHNEe CUCTEMBbl 3HaHMH 00 OOMX (U3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(dbopMupoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHSTUS PAKTUYECKUX PELICHUH B IOBCEJHEBHOM KU3HH;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33a]]a4 NHKEHEPHOT'O XapaKTepa;

MOHMMaHUe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJaMHU CaMOCTOSTENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalIW3a M WHTepHpeTanuy HWHPOpMaluu, OINpeaeNeHHs] JOCTOBEPHOCTH
MOJIy4EHHOTO pe3yibTara;

CO3/IaHUE YCIOBHM JUIsl Pa3BUTUS YMEHHMH NPOEKTHO-HCCIIEA0BATEIBCKOM, TBOPUYECKOM
NeATeNbHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOn€HHBIA YpOBEHb H3YYEHUS
yuebHoro mnpeamera «®Pu3MKa» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHs BHIOMpAeTCs
00yJaroNUMUCs, TUIAHUPYIOIIUMH TPOJIOJDKEHHE 00pa3oBaHUS IO CICIHUATBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOon€HHBIA YpOBEHB) HA YPOBHE CPEIHEro 00IIero oopa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTEIb JENaeT BBHIOOP MPOBEICHHS JIAOOPATOPHBIX padboT |
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo O3HAHUS NPUPOABI.

®msuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHelii MeToa MO3HaHUS U METOJBI
UCCIIEI0OBAaHUS (PU3NYECKUX SBJICHUMH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u sKCriepuMeHT B
¢dusuke.

Crnioco0bl n3MepeHus (U3NYECKUX BEIHMYUH (QHAJIOTOBBIE W IH(POBBIE W3MEPUTEIHLHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BEITUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenpoBanue (U3NYECKUX SIBICHUW M MPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPIIOE TEJO, UIeaTbHAs KUJIKOCTh, UACAIBHBIN ra3, TOUeUHBIN 3aps). [ unoresa. duznueckuil
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTH. DU3ndecKast TEOpHsl.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

N3mepenue cuibl TOKa W HampsDKEHUS B 1€ TMOCTOSIHHOTO TOKa IMpPHU TMOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBLHBIX TIPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil taboparopueit no ¢usnke. [Ipumepsl nuzmMepeHus GU3NUECKUX
BEJIMYHH ITPYU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopus.

Ilepemerienue, ckopocTh (CpelHsisl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHON TOYKH, UX NMPOEKLIUHU HA OCH CHCTEMbI KOOpAuHAT. CII0’KEHHE NEePEMEILECHUN U
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOIMHENHOE JBIKEHHUE. 3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHHUS U IYTH MaTepUabHOW TOUKH OT BPEMEHU U UX TpapUKH.

CBobosHOe majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tesa, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPANHAT, CKOPOCTU U YCKOPEHMsI MATEPUAIBHON TOUKH
OT BPEMEHH U UX I'papUKH.

Kpusonunelinoe nBukeHue. J[BUKEHUE MaTEpUAIbHONW TOUKH 110 OKPYKHOCTHU. YTJIOBas U
nuHeWHas ckopocTh. [lepnon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHI€HIHAIBLHOE) U TIOJHOE YCKOPEHHE MaTepUalIbHON TOUKH.

TexHudyeckne yCTpPONMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CHUIOMETP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE ITepejaul, CKOPOCTHbIE JTU(THI.

Jemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U n3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme YriI0BOH CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Tella B Pa3HbIX
cUcCTeMax OTCUETa.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO ONIPE/IETICHUSI MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHUs TpH MPSIMOJUHEHHOM PABHOYCKOPEHHOM JIBIDKEHHUH  IIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHHus: cCBOOOTHOTO MasieHus: (PEKOMEHI0BAaHO HCI0JIb30BaHUE U(PPOBOH
nabopaTopun).

N3yuenue nBuxeHHs Tena, OpOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumoress! o npsiMon
MIPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX]y JAIIbHOCTBIO TOJIETA U HAYAJIbHOM CKOPOCTHIO Tea.

N3yueHnue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO0 MOJYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH Tepuojia OOpalieHHs] KOHHYECKOro MasTHHKa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHa. MIHEpHManbHble cucTemMsbl OTCU€Ta. [[pUHIMIT OTHOCUTEIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHIMI Cynepno3uimu CHil.

Btopoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HeloTOHA 119 MaTepUaibHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHON MacChI.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHl M OT reorpauueckoi MmuUpoThl. JIBIkeHHe HeOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBXyIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHHS M CUIa TPEHHS IIOKOS.
Kosddunuent tpenus. Cuna conpoTHBIIEHUS NPU ABMKEHUU Tella B JKMJIKOCTH HIIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Janenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECChl: MOIIIUIHUKH, JIBUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TEN B MHEPLHMATBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByxX HMJIMHIPOB WM WIAPOB PAa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIILHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUITIOKEHHBIX K T€Ny CHJI C IPOU3BEACHUEM MaCChl TeJla
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.



Bec tena mpu yckopeHHOM MOABEME U MaJICHUU.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THMOTE3BI O HE3ABUCHUMOCTH BpPEMEHU JABWXKEHHUS OpyCcKa MO HAKJIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3yuenune nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepes3 JErkui OJIoK.

N3mepenue kordduirieHTa TpeHUs M0 BETWYMHE YTIIOBOTO KOY(PPHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanme nBWXKEHHS Opycka TI0 HAKJIOHHOM TUIOCKOCTH C  TE€PEMEHHBIM
K03 purmeHToM TpeHus.

N3yuenune nBmxeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpOE Teno. [locTynaTenbHOE M BpamareabHOe ABMKEHHUE TBEPAOTO TeEa.
MoMeHT CuJIbl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cumbl. ClokeHHE CHII, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc maTepuallbHOM TOYKH, CUCTEMbl MaTepHallbHbIX ToueK. LleHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MarepuaibHOM TOukH. [IpencraBieHne O COXpaHEHMH MOMEHTA
HMITYJIbCa B HEHTPAJIbHBIX MOJISX.

PaGota cunbl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBieHue
paloThI CUJIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loreHuunaneHble U HEMOTEHLMAIbHBIE cUibl. [loTeHnunanbHas sHeprusi. [loTennuanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMabHAsS YHEPrUs Telda B OJHOPOJIHOM



rpaBuUTallMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B TPAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHYTpH U BHE I1apa). Bropast kocmudeckast CKopocTh. TpeTbst KocMUYecKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMATLHBIX CHUJ C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHnue bepHymM i WACAIBHOM MKUJKOCTH Kak CJIEACTBUE 3aKOHA COXPAaHECHUS
MEXaHUYECKON DHEPTHUN.

TexHuyeckre ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PaOOTHI.

B3anMHble npeBpaleHns KMHETUYECKOM M NOTEHIHMAJIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu P CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomesl, npaxmuxKym.

N3mepenue nmmynbcea Tena no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIECITTH DJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJla C UMITYJTLCOM CHJTBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa IPU YIPYTOM B3aUMOJICHCTBHM.

N3Mepenne KUHETUYECKON S3HEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME N3MEHEHHS OTCHIIMAILHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/JasipHasi pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul.

OcCHOBHBIE TIOJOKEHHSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe ABIKeHHE. XapaKTep IBMKCHHSI M B3aUMOJICHCTBUS
yacTull BenlecTBa. MoJienu CTPOCHUS T'a30B, KUJIKOCTEH U TBEPABIX TNl U OOBSCHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdectBo
Bemiectsa. [loctossHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mogenp uaeanbHOr0 raza B MOJIEKYJISPHO-KMHETUYECKOW TEOpHUM: 4YacTULBl Tra3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconioTHas TeMIeparypa
(mkana Ttemmepatyp KenpBuna). 3akon JaneTrona. M3omporiecchl B HOealbHOM Tra3e C
MTOCTOSIHHBIM KOJTMYECTBOM BeriecTBa. [ paduueckoe mpeacTaBieHne U30MPOIIECCOB: N30TEPMA,
n30xopa, u3obapa.

CBsi3b MEXIy JaBICHHEM U CpeJHEH KWHETUYECKOM HSHEeprued MNoCTynaTelbHOTO
TEIJIOBOTO JIBIDKEHHUS MOJIEKYJI UACAIbHOr0 ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KMHETUYECKOI TEOpUU UACATBHOIO ra3a).

Cesi3p  aOCONIOTHOM  TeMIiepaTypbl TEPMOJAWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETHYECKOU 3Heprueil NocTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YaCTHIL.



TexHuueckue yCTPOHCTBA W TEXHOJIOTUYECKHE TPOLECCHl: TEPMOMETp, Oapomerp,
[10JIyY€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHUIL BEILIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MOJEKYIIL.

Mopenu KpUCTaNINYECKUX PEIIETOK.

Habmronenue u riccnenoBaHne U30MpOIIECCOB.

Yuenuueckuit 3xcnepumenm, nadopamopusvie padbomuol, nPAKMUKYM.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKTY
ropsiueil ¥ XOJOJHOM BOJOM.

N3ydyenne wu3zoTepMHuecKoro mporecca (pPeKOMEHJOBAHO MCIOIb30BaHUE LU(POBOH
nabopaTopun).

N3ydenune n30XxopHOTO Mpolecca.

N3yuenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmogunamuueckas  (TJZ])  cucrema. 3ajaHue  BHEIIHUX  YCIOBUM  JJIA
TEpMOJMHAMUYECKON  cHCTeMbl. BHemHue ©  BHyTpeHHHE mapaMmeTpbl. Ilapamerpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPEJHUE 3HAYCHHS BEJIMYUH, ONMKCBIBAOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuku. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpHOrOo rasa B TEPMOJAMHAMUKE — CHCTEMa YpPaBHEHWI: YypaBHEHHUE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEW >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauusi YacTUll, BBICOKME Temmeparypbl. BrlpaxeHnue nis
BHYTPEHHEHN 3HEPruy OJHOATOMHOI'O UIEAIIBHOIO ra3a.

KBa3ucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKOU
cucTteMbl 6e3 coBepieHus padoThl. KoHBEKIuS, TEIIONPOBOIHOCTD, U3Iy4YCHHUE.

KonnuectBo Temnorsl. Temno€MKOCTh Tena. YAenbHas M MOJSpHass TEIIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTra cropanus TomuMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[TepBrIif 3ak0oH TepMoaAUHAMUKU. BHyTpeHHsist sHeprus. KommdecTBo TernoTsl u paboTa
KaK Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TepMOOMHAMUKH [UIsl PABHOBECHBIX IPOIIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas TeMmepaTypa.

Bropoii 3akoH TepMOJAMHAMHKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOAHOrO Teida K Oosiee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeobpaTumocTh TpUpoIHBIX TIPOIECCOB.



[Tpunnume! gerctBus TermtoBbix MmamuH. KIT/I.

MakcumanbHoe 3HaueHue KII/. Huxn Kapho.

DKOJIOTHYECKUE aCHEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUTraTeneil. TemioBoe 3arps3HeHue
OKpYKaroILlEel Cpeibl.

TexHuueckre yCTPOMCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: XOJOJMIBHUK, KOHIUIIMOHED,
TU3ENIbHBIA U KapOIOpaTOpHBIA JIBUTaTeld, IapoBas TypOWHA, TOJIyYEHHE CBEPXHU3KUX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIM3alUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIENBHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHOM TEMI0OEMKOCTH.

HccnenoBanue mporecca OCTIBAaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3M DHEPTUHU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPHI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanne u KoHAcHcamus. Vcmapenue wu KumneHue. YJenbHas TEIuioTa
nmapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachbllleHHbIE Tapbhl. KadecTBeHHas 3aBUCUMOCTH IUJIOTHOCTH M
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTyphbl KUIIEHUSI OT aBJICHUS B )KUIKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmaruu tBEpHOTO Tena. Pactsokenune u cxarume. Cuur. Monyne HOnra. Ilpenen
ynpyrux nedopmarmii.

TennoBoe pacIIMpeHHUE KUIKOCTEH M TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacUIupeHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWH YaCTHI] BEIIECTBa KaK MPUYMHA TEIIOBOTO pPACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpruu B (ha30BbIX MEPEXoax.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHOoCcTHOE HaTsDKeHHE. Koad(dUIIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHuueckre YCTpPOMCTBA UM TEXHOJOTMYECKHWE TMPOLECChl: KUAKUE KPUCTAIUIBI,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.



OnpITHI C MBUIBHBIMU INIEHKAMHU.

CmauuBanue.

Kanunnsipueie siBieHus.

Monen HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

WccnenoBanue HarpeBaHus U IUIaBJICHUS KPUCTAUIMUYECKOTO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKk0OHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl IapoB B IOMELICHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHJIBI.

Paszpnesa 4. DiiekTpoaMHamMuKa.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MpOSBICHUs. DIEKTPUYECKUN 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3apanoB. IIpOBOIHWKM, AMDIEKTPUKMA M IOJYIPOBOJHHUKH. ODJIEMEHTAPHBIN SJIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsia.

B3aumopericteue 3apsnoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnekTpuyeckoe noJie. Ero neiictBre Ha JIEKTPUUYECKUE 3aPSIIbl.

HamnpspkéaaocTs  anektpuueckoro motisa. [IpoOHBIA 3apsn. JluHum HanpspkEHHOCTH
ANEKTPUUECKOTO0 N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUMANIOB U HAIpSIKEHUE.
[loreHumaneHass  »sHeprus  3apAja B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenuman
ANEKTPOCTATHUECKOro0 NoJsA. CBsA3b HANPSHKEHHOCTH IOJISI M Pa3sHOCTH IOTEHUMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI Cyneprno3uIuu JIEKTPUYECKUX MTOJIEH.

[Tone toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo oO0bEmy miapa. I[lone paBHOMEpHO 3apsKEHHOM OECKOHEYHOM IUIOCKOCTH.
Kaprtunbl nuHMi HanpsHKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I10JI€. Y CIOBUE PABHOBECHUS 3apsIOB.

JIMBIIeKTPpUKY B 3JIEKTPOCTATUYECKOM M0JI€. JuanexkTpruueckass IpOHUIIAEMOCTh BEIECTBA.

Konpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. ONEeKTpOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[lapannensHoe  coenuHeHue  KoHAeHcaTopoB.  [locnenoBarenpHOE — COEOMHEHME
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCaTopa.

JIBrKeHMe 3apsKEHHON 4acTULBI B OAHOPOJHOM DJIEKTPUYECKOM IOJIE.

TexHudeckne yCTpONCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JIEKTPOCKOI, JJIEKTPOMETP,
ANIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHUE AIIEKTPONIPUOOPOB, KOHICHCATOPHI, reHepaTop Ban e
I'paada.

Jemoncmpayuu.



YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

YCTpolCcTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomui, npaKxmuxym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHnst SHEPruu 3apsKEHHOTO KOHJIEHCATOpa B DHEPTUIO M3ITyYeHUs
CBETO/INO/1A.

N3ydeHnue nmpoTekaHus TokKa B IIEMH, COJIepKalieil KOHIeHCcaTop.

Pacnipenennienne pa3sHOCTH TOTEHUUANOB (HANpsOHKEHUS) TMPH  IOCIENOBATEIbHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa Yepe3 pe3UcTop.

Tema 2. Ilocmoannslil IneKmpuyecKuil mok.

Cuna toxka. [TocTosIHHBIN TOK.

VYcnoBus CyIIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKM TOKA.
Hamnpsoxenne U u DJ1C E.

3akoH OMa Jyis ydacTKa LEeTH.

ONEeKTpUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTHUBJIEHUS  OJHOPOIHOTO
MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYEHUs. YIENbHOE CONPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COEIUHEHHUE IPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH JIxoynsa—Jlenna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TeroBast MOUTHOCTb, BbIJIESEMAsl HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBJICHUE MCTOYHHMKA ToKa. 3akoH Oma g TOJHOM
(3aMKHYTOI) 2JIEKTPUYECKOM 1eri. MOIIHOCTh HCTOYHUKA ToKa. KOpoTKoe 3aMbIKaHueE.

KonpeHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: amMIepMETp, BOJIbTMETD,
peocTaT, CUETYMK IEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAPSHKEHUSL.

HccnegoBanue 3aBUCUMOCTH CHIJIBI TOKa OT HANPSKEHHUS JJs PE3UCTOPa, JIAMIIBI
HaKaJIUBaHUs U CBETOAMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHuaa.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBJIEHUS TMPU TMOCTOSSHHOM
HaIPsKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMblkaHHE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bI coeiMHEHUsT UCTOYHUKOB ToKa, DJ1C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEX/1y MOJIFOCAMU MCTOYHUKA TOKA OT CHUJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOTro CONpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npeziena u3MEpeHus aMmnepMeTpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Wccnenosanue 3aBucumoctu D/1C rajibBaHMUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

WccnenoBanue pa3HOCTH MOTEHIIMAIOB MEX/1y MOJIFOCAMU MCTOYHUKA TOKA OT CHUJIbI TOKA
B IICTIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTh
TBEPABIX  METAIJIOB.  3aBUCUMOCTb  CONPOTHUBIIEHHS  METaUIOB  OT  TEMIIepaTyphbl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJUTAX. DJIEKTPOJUTHUECKAS] TUCCOLMAIUS. DIJICKTPOJIN3.
3akonsl Dapanes 114 SIEKTPOIIN3A.

DNeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: TIa3opaspsaHble JIaMIIbl,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOJAHHUKOBBIE NMPUOOPHI: IUOJ, TPaH3UCTOp, (poTomuon,
CBETOJMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBbIIUIABKA AQIOMUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

CpaBHEHME TPOBOJIUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsia 0THOBAJIEHTHOTO UOHA.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CriocoObl u3MepeHus GU3NUECKUX BEIMYUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
W3MEpPUTENBHBIX MPUOOPOB W  KOMIIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH W3MepeHud  Qu3myecknx BenwuunH. OIleHKa TpaHUIl
IIOIPELIHOCTEN.



[IpoBeneHne KOCBEHHBIX W3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BBIOOp M3 paboOT, ONMMCAHHBIX B TEMaTHYECKUX
pazznenax «Y4eHUUeCKUi 3KCIIepUMEHT, JabopaTopHble paboThl, TPAKTUKYM)).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTuKH, OHOJIOTUH, XHUMHUH,
reorpaduu v TEXHOJIOTHH.

Mestcnpeomemnvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELIHOCTH U3MEPEHUN, U3MEPUTEIIbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiuieHue cucteMbl ypaBHeHui. Jlunelinas QyHkuus, mapaboua,
runep6oia, ux rpaduku u cBoiicta. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpbl M HMX MPOEKIUH Ha OCHU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUKEHHE B KUBOU Mpupoae, 1uddysus, ocMoc, TemIoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOTO TOIJIMBA JJIS BBIPAOOTKH «TEIJIOBOW» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B IPUPOJIE, JEKTPUUECKHE SBICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMAaTepHaJloB, TEIJIOBbIE CBOMCTBA TBEP/BIX TeJl, KUAKOCTEN U
ra3oB, JKHUJKHE KPHUCTAJUIbI, OJJEKTPUYECKHUE CBOMCTBA METANIOB, 3JEKTPOJIUTUYECKAS
JMCCOLIMAIls, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIIHS.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe IBUKEHHUN C NCIOJIH30BAaHUEM MEXaHHU3MOB, YUET CyXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTaTelb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJOIMJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAaHOMATEPUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOIPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJI€.
Bekrop marauTtHOM nHAyKUud. [IpuHIMO Cyniepno3uuyy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
WHIYKIUU.

MarautHoe Tojie TPOBOJAHHUKA C TOKOM (MPSIMOTO MPOBOJHHUKA, KATYIIKH W KPYrOBOTO
BUTKa). OnBIT Dpcrena.

Cuna Amrnepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHHE W MOJYJb. JIBWKEHUE 3apsKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel JlopeHra.

MarnuTHoe noJie B Beuectse. @eppoMarHeTUKU, apa- U AuaMarHeTUKH.



TexHuueckre yCTpOWCTBA U TEXHOJIOTHYECKHE MPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, DJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, YCKOpUTEIN
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO IIOJI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MOCTOSTHHBIX MarHUTOB.

Kaprtuna nuHM MarHUTHOM WHAYKUMUA TOJS JUIMHHOTO TIPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue aBuKeHus Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMNO efCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoicTB (heppoMarHeTUKOB.

UccnenoBanue AeMCTBUS MMOCTOSTHHOTO MarHWTa Ha PaMKY C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Omnpenenenre MAarHUTHOW MHAYKIIMH HA OCHOBE U3MEPEHHUS CUJTBI AMIiepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHne HAneKTpOMarHUTHOW WHAYKIUU. [loTok Bekropa MarHWUTHOM WHIyKuuu. IJC
WHAYKIIMU. 3aKOH 3JIEKTpOMarHUTHOW uHaykuuu Papanes. BuxpeBoe snekTpuyeckoe IMoJIe.
Toku Dyko.

OJIC MHAYKIMHU B MPOBOJHUKE, IBUKYIIIEMCS B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymika HMHAIYKTMBHOCTM B LENU IOCTOSHHOTO TOKa. SBieHue
caMmouHAyKIuu. IJIC caMOUMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECChl: HHIAYKIMOHHAs II€ub,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TEJ NPU IBUKEHUH B MATHUTHOM 110JI€ 3EMIIH.

Hemoncmpauuu.

Habmronenue siBjaeHMs 3J€KTPOMArHUTHOW MHYKIIHH.

UccnenoBanue 3aBucumoct IDJ{C HMHAYKIMU OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B alOMUHUEBOH (MeHOM) TpyOe.

SIBneHue caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu 3/]C caMOMHIYKIIMU OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxym.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Onpenenenrue UHAYKIMHA BUXPEBOIO MATHUTHOTO TOJISL.

UccnenoBanue siBIIEHUS CAaMOUHTYKIIUH.

COopka MoIeTH SNIEKTPOMArHUTHOTO TeHepaTopa.



Paznea 5. KosieOaHnusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOAHMUS.

l'apmonnueckue  konebanus.  KuHematnueckoe W JUHAMHUYECKOE  OINMCAHHE.
DHepreTuyeckoe OmnucaHue (3aKOH  COXPAaHEHUs  MEXaHW4ecKoW osHepruu). BbwiBojg
JMHAMUYECKOTO ONHMCAaHUS TapMOHWYECKMX KOJeOaHWd M3 HX OHEPreTHYEeCKOTO U
KMHEMAaTUYECKOTO OMUCAHUSI.

Amruutyna u ¢asza konedbanuil. CBsi3b aMIUIUTYABl KOJICOAHWW HMCXOJHOW BEJIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u wactoTa kosebanuii. [leprnon ManbIx cBOOOIHBIX KOJIEOAHUN MAaTEMAaTHYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

[lonsTne o 3aryxarommx KojeOaHusix. BviHykxneHHble KojeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BnusiHue 3atyxaHust Ha BUJ pe30HAHCHOM KpUBOW. ABTOKOJIE€OaHUS.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

emoncmpayuu.

3anuch Ko1e0aTeIbHOTO ABMKEHUS.

Habmronenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KoyeOaHWi W 3aBUCUMOCTH TIEPHO/Ia CBOOOIHBIX KOJeOaHMi
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHUl Tpy3a HA MAcCHBHOM IMpPYXHHE C Iedbio (OPMHUPOBAHUS
Mpe/icTaBiIeHU 00 uaealbHON MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU NpHU KoJIeOaHUIX Ipy3a Ha MpPYyKUHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

N3mepenue neproaa cBOOOIHBIX KOJICOAHUN HUTSHOTO U MPY>KMHHOTO MasiTHUKOB.

N3ydeHnue 3aKOHOB ABUKEHUS TeJa B X0J1e KoJIeOaHH Ha yIIPYroM MoJBece.

N3yuenue nBUKEHNS HUTSIHOIO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOMIMX KOJIeOaHUM.

HccnenoBanue BBIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit  koHTYp. CBOOOIHBIE SIEKTPOMAarHUTHBIE KOJEOAaHUS B HACATHHOM
kojebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsda KOHAEHCATOpa C
aMIUIUTYION CHIIBI TOKA B KOJI€0aTEIbHOM KOHTYpE.

3aKOH COXpaHEHUsI SHEPTUU B U€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxaiue 9JIeKTPOMarHuTHble KoyieOaHWs. BBIHYXIEHHBIE DIEKTPOMArHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HAYEHHUE CHIIbI TOKA M HAMpPsDKEHUS IPU pa3NTuvyHON (hopMe 3aBUCIMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycougabHbIA IEPEMEHHBIN TOK. Pe3ucTop, KOH/IEHCATOp M KaTylllKa UHIYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEHUI.

Wneanbublii Tpancdopmatop. [IponsBoacTBo, nepeaaya U MoTpedIeHUE AIIEKTPUUYECKON
SHEPIuH.



DKOJIOTHYECKUE PUCKH TPU MPOU3BOJACTBE 3IEKTPO’HEepruu. KynbTypa HCIOIB30BAHUS
AJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NePeMEHHOr0 TOKa, IMHUU AJIEKTpOoIepeaay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTD YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroMMX 3JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mogenb 37eKTpOMarHuTHOTO reHepaTopa.

Brinyx1eHHBIE CHHYCOUAAIbHBIC KOJICOAHMS.

Pesucrop, kaTymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETIH MIEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpA.

VYeTpoicTBO M MPUHIIUI IeHCTBUS TpaHchopmaTopa.

Mogenb TUHAN SIEKTPOTIepEauH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3yuenune Tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habntoienue 3nekTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HICTOUHHUKOB CBETA B IIEMH NIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKMpOMAZHUNHbIE 60JIHBL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [leprnon, ckopocTh pacnpoCTpaHeHHs U JUIMHA BOJHBIL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl.

DNEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIY4Y€HHsl 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
OpHUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaXEHWE, MPEIOMIICHUE, TMOJISpU3aLNS,
uHTephepeHIus u TudpaKius.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37IeKTpOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBS3U U TeNEeBUACHUS. Paaronokanusi.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHuueckne yCTpoWCTBa M NMPAKTUUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meub, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TIOTIEPEYHBIX U MPOI0JIbHBIX BOJH.

Konebmtomieecs Teno kak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JTUHBI BOJHBI OT YaCTOTHI KOJIEOaHMH.

Habmonenne oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue natepdepeHnn U Judpakini MEXaHHUYECKUX BOJIH.

AKyCTHUECKHI pE30HaHC.



CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYIOW W YacCTOTOU
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anys, Audpakuus, aTephepeHITHs.

O6napyxeHue nH(ppakpacHOTro U yIbTPadUOIECTOBOTO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenune nmapameTrpoB 3ByKOBOW BOJIHBI.

N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssmonuHelHOE pacnpoCcTpaHEeHUE CBeTa B OJHOPOJIHOM cpene. Jlyd cera. ToueuyHsblit
HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3akoHBl OTpaxkeHHs cBeTa. [locTpoeHune H300paxke€HUN B IIJIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI MpeJIOMIICHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomieHusi. OTHOCUTENBbHBIM MoOKa3zaTenb mnpenomiieHus. [[oCTOAHCTBO YacTOThI CBETa M
COOTHOIIEHHUE JUIMH BOJH IMPHU MEPEX0Jileé MOHOXPOMATHYECKOIO CBETa 4Yepe3 I'paHully pasjeia
JIBYX OMTUYECKUX CPE]I.

Xon mydeii B nmpusme. ucnepcus csera. CinoxHelii coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparonue u paccewBaroiye JHH3bL. ToHKas JnuH3a. DOKyCHOE pacCcTOsHUE U
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUuecKoit
JIUH3BI OT €€ T€OMETPUH U OTHOCUTENILHOTO MOKa3aTessl MPeJoMIICHUsI.

dopmysia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

XoJ Jiyda, IpOIIeANIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIABHOW ONTHYECKON OCH.
[TocTpoenne n3o0pakeHUI TOYKNA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenensl MPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

BonnoBas onrtuka. Wurepdepenuuss cBera. KorepeHTHble HCTOYHUKU. Y CIOBUS
HAOMIOJICHUSI MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuuss cBera. [udpakuuonnas pemérka. YcinoBue HaOMIOACHHS TIIAaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHUYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texuuyeckre yCTpONCTBA M TEXHOJOTMUYECKHE TPOIECCH: OYKH, JIyNa, MEPUCKOIL,
doToanmapar, MHKPOCKON, MPOCKIMOHHBIN ammapar, MPOCBETIEHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(PPAKIIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

HabnroneHue nmoaHOro BHYTpEHHEr o OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIOCKONApaUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue cBOMCTB M300paKEHUH B JIMH3AX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue nunatepdepeHmun cera.



Habnronenue BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun cera.

Habmronenue nonsipusanuu cBeTa.

[TpumMeneHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue nokaszaTesis IpeJOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pacCTOSIHUSL OT BELIECTBA (HA MPUMEPE KUIKUX
JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxxeHus B cucTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakuuu, nuaTepdepeHnn 1 Noaspu3aiiy CBeTa.

N3ydenue nonsipuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nntepdepeHIinm J1a3epHOro U3JIyUYeHUs Ha IBYX LIEJIsX.

Hab6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue cekTpa U3Ty4eHUs] CBETOAMOAA MIPH MOMOIIHU AU(PPaKINOHHON PEIIETKY.

Pa3znesn 6. OcHOBBI cienMaJIbLHOH TEOPHUH OTHOCHTEILHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopuHn
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. [IpeobOpazoBanust  JlopeHma.  YcioBue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH U COKpallleHHe
JUIAHBI.

DHeprus U UMIYJbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Texuuueckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIYyTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMIyabCa U PHEPTHHM PENATUBUCTCKUX 4acThll (o QortorpadusiM TpexkoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapno-601no060ii oyanusm.

PaBHOBecHOE TEIUIOBOE U3Ny4YeHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKoH
cMemenus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrust U UMITYJIbC (POTOHA.

®otoadpdext. Onbithl A. I'. CroneroBa. 3akoHbl GoTodddexra. YpaBHeHHe DUHIITEHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIIYI0 U
a0CoJIIOTHO oTpaskarollyto nmosepxHocts). OnbiThl I1. H. JIebenena.



BoisHoBBIE cBolicTBa yactul. Bosnel ne bpoiurd. [Inuna BomHbl ne bpoins u pasMepsl
oOnacTd  JOKaNW3alMK  ABIDKYyHIeHcs  dacTuipbl.  KOpmycKysnsipHO-BOJHOBOM  Jyallu3M.
Judpakmus 37eKTPOHOB Ha KPUCTAJIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomenus: Heonpeaenénnocrei I eitzendepra.

TexHuueckre yCTpOHCTBA M TEXHOJOTUYECKHE IMPOIECCHI: CIIEKTPOMETP, (HOTODIEMEHT,
($hoTOIATUNK, TYHHEIBHBIA MUKPOCKOII, COJTHEYHAS OaTapesi, CBETOIHOI.

Jemoncmpayuu.

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS MOJTYIPOBOJHUKOB OT OCBELIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiuao# [1nanka Ha ocHOBe uccnenoBanus GoTodrddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMO OT HAMIPSKEHHUS.

Tema 2. Quszuka amoma.

OneIThI MO MCCNEAOBaHUIO cTpoeHus atoMa. [Tnanerapuas moaens atoma Pesepdopra.

[loctynatel bopa. U3nydyenue u morjouieHue (GOTOHOB MPHU MEpPeXoje aroMa C OJHOIrO
YPOBHS SHEPTUHU HA APYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOIA.

CrnoHTaHHOE U BBIHYKICHHOE M3Ty4yeHHEe cBeTa. Jlazep.

TexHuyecknue YCTpOMCTBA W TEXHOJIOTMYECKHE TPOIECCHI: CHEKTPAJIbHBIA aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHeHvaThIX CIIEKTPOB.

YCeTpoiCTBO U IEHCTBHE CUETYMKA HOHU3UPYIOIINX YaCTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

HaGnronenue nuHeH4YaToro CrexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOIo BOJOPOJA U M3MEPEHHE MOCTOSHHOMN

PunGepra.

Tema 3. @uzuka amomnoz20 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens snpa ['eitsenbepra—MBanenko. 3apsia sapa. MaccoBoe 4HCIO sijipa.
H3oTomsl.

PaguoaktuBHOCTB. Asba-pacnaj. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaz. I'amma-
U3ITy4YeHue.

3aKOH pPaJUOAKTHBHOIO pacnaga. PaauoaktuBHble un30oTonbl B mpupone. CBoiicTBa
HMOHU3UPYIOLIETO U3Iy4YeHUs. BiusHue paquoakTUBHOCTH Ha KMBBIE OPraHu3Mbl. EcTecTBEHHBIN
¢doH uznydenus. JJozumerpus.

DHeprus cB3M HyKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.

Snepusle peakuuu. Jlenenue u cuHTe3 sAnep. SnepHsle peakTophl.  [IpoGiemel
YIPaBISIEMOTO TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE AaCHEKThl pPa3BUTUS  AJIEPHOMN
SHEPrEeTHKHU.

MeTo1pl perucTpanyy U UCCIEAOBaHMs dJIEMEHTAPHBIX YACTHII.



OyHIaMEHTAJIbHBIE B3aUMOJCHCTBUA. bapuoHbl, ME30HBI U JIeNTOHBI. [IpencraBiienue o
CrannapTtHoit Mosienu. KBapk-ritooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHod mojenu. TEémHas Matepus U TEMHAs SHEPIUsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckne ycTpOWCTBA M TEXHOJOTHYECKUE MPOIECCHI: JO3UMETpP, kKamepa BuibcoHa,
SIIEPHBINM  peakTop, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusm).

UccnenoBanue paanoakTuBHOTO (hoHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenune moryorieHus: 6eTa-4yacTull aTlOMHUHHEM.

Paznes 8. DiieMeHTHI ACTPOHOMMH U ACTPO(PU3NKH.

Otanbl  pa3BUTHSA  acTpoHOMuHW. [lpukiagHOe U MHPOBO33PEHUECKOE 3HAUYCHHE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (UBUKH MJisi OOBSCHEHUS] TPHUPOABI KOCMUYECKUX
00BEKTOB.

Metonbl aCTpOHOMHYECKUX HccienoBaHuil. COBpEMEHHBIE OINTUYECKUE TEJIECKOTIIbI,
pagroTeNecKOMbl, BHEaTMOC(hepHast aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3bI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

CoiiHeuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun ConHIa 1 3BE37.

3BE31bl, HMX OCHOBHBIE XapAKTEPUCTUKHU. JlMarpamma «CHEKTpalbHBIM KJacCc —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTB) IS
3B€37] TJIABHOM  TMOCJIEAOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE
MPEACTABIECHUS O MPOUCXOKIACHUH U 3BOIIOIMH COJIHIIA U 3BE311. DTarlbl )KU3HU 3BE3 .

Muneunsiii [IyTe — Hamra ["anaktuka. [lonoxxenue u aukenune Connua B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenmennoii. 3akon Xa006ma. PaszOeranume ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

Macmrabnas cTpykrypa BeenenHoit. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

Habmonenuss 3B€3nHOTO Heba  HEBOOPYKEHHBIM  TJ1a30M € HCIOJIb30BAHHEM
KOMITBIOTEPHBIX ~MPUIOKEHUM JUIS OMpeleNieHUus] TOJOXKEHUS HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CEeBEPHOro MOJIyIApUs U IPKUE 3BE3/IBI.

Habmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uvecKnii MPaAKTUKYM.

CriocoObl n3Mepenust (GU3NYECKUX BEIMYUH C MCIIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
W3MEpPUTENbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MepeHud  Qu3myecknx BeauuuH. OIleHKa TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHI, WCCIEIOBaHUA 3aBHCUMOCTEH  (pU3MUecKHux
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THUMOTE3 (BBIOOP M3 PabOT, OMUCAHHBIX B TEMAaTHYECKUX
paznenax « Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0marniee noBTopeHne.

O06o0Omenne W  cUCTeMaTH3alusl COoJepX.aHWsl  pas3lenoB kypca «MexaHukay,
«MoumnekynsipHas (U3MKa U TEPMOIUHAMHKAY, «IJIEKTpoAuHaMuKay, «KoneGaHus W BOJHBIY,



«OCHOBBI  CIIEIIMANIbHOW TEOPHH OTHOCUTENIBbHOCTHY, «KBaHTOBas Qu3nkay, «IeMEHTHI
ACTPOHOMHH U acTPO(UIUKI.

Ponp Qu3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOW cdepax IesTETbHOCTH 4YeNOBeKa, pOJib M MECTO (U3MKM U acTPOHOMHH B
COBPEMEHHOM HAy4YHOM KapTMHE MMpA, 3HAYCHUE ONMCATEIIBHOW, CHUCTEMaTU3UPYIOLIEH,
OOBSICHATEIHOW U MTPOTHOCTHYECKON (DYHKIMH (PU3HUECKON TEOPHH, POJIb (PU3NUECKON TEOPUHU
B (DOPMHUPOBAHUU TMPEACTABICHUN 0 (QU3HUECKON KapTHHE MHPaA, MECTO (PU3NUYCCKOU KapTHHBI
MUpa B 00IIIEM PsiZTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUIA O MPUPO/IE.

MexnpeamerHble CBSI3H.

Nzyuenne kypca ¢usuku yrayOonéHHOro ypoBHs B 11 Kitacce OCyImIEeCTBISIETCS ¢ yIETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Mescnpeomemmnovie nonamus, C6A3aHHblE C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
AKCHEPUMEHT, MOJICTIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
pubopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIMH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BeKTophl M HX
MPOEKIIMM HAa OCHU KOOpJWHAT, CIOKeHUE BEKTOpoB. [Ipon3BojaHBIE 3/eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmogo6us TPEYroJbHUKOB, ONPeIeIeHHE MIIOAAN IUIOCKUX QUryp U o0bEMa Ted.

Buonozua: snexktpuueckue SIBICHHUS B KUBOW TNpUPOJE, KoJieOaTeIbHbIE NBWKEHUS B
KUBOM  INIPUpPOJE,  OKOJOTMYECKHME  PUCKM  TPU  IPOU3BOACTBE  DIIEKTPOIHEPTHU,
IEKTPOMArHUTHOE 3arpsi3HEHHE OKPY)KAIOWIEH Cpelbl, YJIbTPAa3BYKOBas JIHAarHOCTUKAa B
MEIMIIMHE, ONTUYECKUE SIBJICHNS B )KUBOU IIPUPO/IE.

Xumua: CTPOCHME aTOMOB M MOJIEKYN, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: marnuTHble Mostoca 3e€MIM, 3aJI€KW MArHUTHBIX PyA, GOTOCHEMKA 3€MHOM
IIOBEPXHOCTH, cericmorpad.

Texnonozua: NIpUMEHEHNE MMOCTOSHHBIX MarHUTOB, JIEKTPOMAarHUTOB, JIEKTPOJABUIaTENb
SlkoOu, reHepaTop IEPEMEHHOIO TOKA, HMHAYKIMOHHAs I€4b, JIMHUU 3JEKTpolepenad,
JIEKTPOJBUraTellb, pajnap, paaUuONpUEMHMK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-mneus,
YJIBTPa3BYKOBasl JUArHOCTHKAa B TEXHUKE, IPOEKLHMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
CoJIHeyHas O6aTtapesi, CIyTHUKOBbIC IPUEMHHUKH, sJIepHasi SHEPreTHKa U HKOJOTUYECKUE aCIEeKThI
€€ pa3BUTHSL.



IUDTAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA IIPOIT'PAMMBI 110 ®U3UMKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS yudeOHOTro mpeameTa «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUH BOCTIMTATEIBHOMN JCSITEILHOCTH, B TOM YHCIIE B YaCTH:

rPakKIaHCKOT0 BOCTIMTAHUS:

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX T'PakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIl1H;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTb K TYMaHUTAapHOMN U BOJIOHTEPCKOM JESATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTAHCKOHN HICHTUYHOCTH, TATPUOTU3MA,

® I[IEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHUSM POCCHMCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHUBAaTh CUTyallMI0 M MOPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OpUEHTHUPYSICh Ha MOPAJbHO-HPABCTBEHHbIE HOPMBbI U IICHHOCTH, B TOM 4YHCIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIA/Ia B MOCTPOEHUE YCTONYUBOTO OYIyIIEro.

3CTETHYECKOr0 BOCIIMTAHMS:

® OCTETHYECKOE OTHOUIEHHME K MHpPY, BKIIOYas HSCTETUKY HAy4yHOTO TBOPYECTBA,

MIPUCYIIETO (PU3NYECKOMN HayKe.
TPYAOBOr0 BOCIIMTAHMA:

e UHTEpeC K pa3nuyHbIM chepam MpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (Gpusmku
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTh SKOJOTHYECKON KYIbTYpBI, OCO3HAHHE TJIO0AIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® IJIAaHUPOBAaHUE M OCYIIECTBICHUE EHCTBUI B OKpYXKaIOIIEH cpefie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;



paciiupeHre ONbITa JCATEIHPHOCTH JKOJOTHYECKOW HANpaBICHHOCTH HA OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  TMPOEKTHYIO W HMCCIIENOBATENBbCKYIO  JESITEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘leﬁﬂble JecTBUSA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITENIEHO (POPMYIHPOBATh U AKTyaIM3HpPOBATh MPOOJIEMY, pacCMaTpUBaTh e
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NPOTHUBOpPEUMs] B pacCMaTpUBaeMbIX (PU3UUECKHUX
SIBJICHUAX,

pa3pabaTeiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4ETOM aHalM3a HMMEIOIIUXCS
MaTCpHUAJIbHBIX U HEMATCPpUAJIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISM,
OIICHUBATh PUCKH MOCIIEACTBUN NESTEILHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TPU PEIICHUH KHU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U METOJAaMH (DHU3HUECKOM
HAYKH;

BJIQJICTh HABBIKAMH y4YCOHO-HCCIICIOBATEILCKOH M TMPOCKTHOW JIEATEIHHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIIeHUs 3a1ad (U3UYSCKOro COJCPIKAHUSA, IPUMEHEHHUIO pa3IMYHbIX
METO/IOB MO3HAHMS;

BJIQJICTh BUJAMHU JCSATEIBHOCTH 10 MOJYYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALUAX, B TOM YHCIIC TIPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISIT NIPHUYUHHO-CIICIICTBEHHBIC CBS3W W aKTyaJIM3HpPOBATh 3a/iady, BBIIBUTATh
TUIOTe3y € PpelICHUs, HaXOIUTh AapryMEHThl JUIS JIOKa3aTejlbCTBa CBOMX
yYTBEPXACHUMN, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYECHHBIE B XOJ€ pEIIeHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON JIEATEIBHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PHU3MKE B MPAKTUYECKYIO 00IACTh KUZHEACITETbHOCTH;
yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJy4eHUS HHGOpManuu (U3NUYECKOTO COJEpXKAHUIA U3
HMCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCII0JIb30BAaTh CPEJICTBA MH(MOPMALMOHHBIX W KOMMYHUKALlMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OpPraHM3allMOHHBIX 3a1ad ¢
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTb TEKCThl (DU3MYECKOTO COJEp’KaHUS B pa3iIMuHbBIX (opmarax ¢ y4éToM
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHI)IX CI/ITyaHI/II)’I U CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIarath CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHON PaOOTHI;
BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JIEUCTBHI C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JIEUCTBUA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JACHCTBHI, pacnpeAcsisiTb pPOJIU C
y4€TOM MHEHHI YYaCTHHKOB, 00CY)X/IaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KayeCTBO CBOErO0 BKJIaJa M KaXJIOr0o YJYaCTHHKA KOMAaHIbI B OOUIUI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMK HOBHU3HBI, OPUTHHAJIHLHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE IOBEACHHE B PA3JIMYHBIX CHUTYalLUAX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTh B 001acTU (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PELICHUs PACYETHBIX U KaUYECTBEHHBIX 3aJa4, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHNM;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 0OnmacTu (Qpu3uKu,
MOCTOSTHHO TIOBBIIIATH CBOW 00pa30BaTENbHBIN M KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIQJIETh HAaBBIKAMH TO3HABATEIBHON pEeQIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MIPU aHAIN3€E PE3YyJIbTaTOB JACSATEIBHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nmpouecce AOCTHXKCHUSA JIMYHOCTHBIX PE3YJIbLTATOB OCBOCHUA IPOTpaMMBbI 110 (1)I/IBI/IK€ JJIA
YPOBHS CpeIHEro 00IIero o0pa3zoBaHus y 0OyUJaIOIIMXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIIN
WHTEJUIEKT, TIPE/IIOJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HANpaBJieHHs pa3BUTHA COOCTBEHHOW AMOLIMOHANBHOUN cdepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYIMPOBAHUsS,  BKJIIOYAIONIETO  CaMOKOHTPOJb,  yMEHHE  IMPHUHHMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATBCI K
SMOIMOHAIBHBIM U3MEHEHHSAM H HMPOSIBISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTIDKCHHIO LENU U YCIEXY,
ONITHMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
SMITATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 NPH OCYIIECTBICHUH OOILICHUS, CHOCOOHOCTH K COYYBCTBHIO H
COIEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAaMBAaTh OTHOIICHUS C
JIPYTHMHU JIIOABMH, 3200 TUTHCSI, IPOSIBIISITH HHTEPEC U Pa3periaTh KOH(IUKTHL.

I[NPEJAMETHBIE PE3VYIJIbTATDI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaTbl Ha YriayOJEHHOM YPOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

[IOHUMAaTh poOJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMANIBHOM M 3THYECKOU cepax AeaTeNbHOCTH YelIO0BEKa, pojib U MECTO (pU3MKU B
COBPEMEHHOM Hay4yHOU KapTHUHE MHpa, 3HAYEHUE OIUCATENbHOM,
cUCTeMaTH3UpYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMH (u3ndeckoi
TEOPUH — MEXAHWKH, MOJEKYISIPHON (U3MKH M TEpPMOJAWHAMMKH, POib (pusnueckon
TEOpHUH B (POPMUPOBAHUU MPEACTABICHUN 0 GU3NUECKON KapTUHE MHPA;

pa3nuyath yCJIOBHMS TNPUMEHUMOCTH Mojeied (u3nyeckux Tea U IPOLECCOB
(siBIIEHUI): MHEpLMANbHAs CUCTEMa OTCUYETa, a0COIIOTHO TBEPAOE TENO, MaTepUalbHas
TOUYKa, PaBHOYCKOPEHHOE JBHWXKEHHE, CBOOOJHOE TMajeHue, aOCOJIIOTHO ympyras
nedopmarusi, abCONIOTHO YNpyroe U aOCOJMIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIENIN



rasza, *UIKOCTH M TBEPAOTO (KPUCTALUTMYECKOTO) Tesa, MIACAIbHBIM Ta3, TOUYCUYHBIH
3apsl, OHOPOJIHOE IEKTPUUYECKOE I10JIE;

paznuyath ycioBHs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB,
MMOHUMATh BCeoOIUi XapakTep (QyHIAMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTH
HCMOJIb30BAHMS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHHMYECKHUE TIPOLIECCHl W SIBJIICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IBYOKCHUS, (POPMYIIBI KMHEMAaTUKH PaBHOYCKOPEHHOTO MIBFIKCHHUS, MPEeoOpa3oBaHHUS
lanunes s CKOpOCTM W NepeMelleHMs, 3akoHbl  HprOTOHA, NpUHUMIT
OTHOCUTENBbHOCTH ['anmuies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI COXPaHEHHS
HMITYJIbCA ¥ MEXaHWYECKOW DSHEPruM, CBs3b pPA0OThI CHJIBI C HW3MEHEHUEM
MEXaHUYECKOW HSHEpPTrHH, YCJIOBUS paBHOBeCHs TBEPAOro Tejla), MpPU OITOM
HCMOJIb30BATh ~ MAaT€MaTUYECKOE€  BBIPAKEHUWE  3aKOHOB, YKa3blBaTh  YCJIOBHS
MIPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: MpeoOpa3zoBanuii ["anmses, BTOporo U TPEThEro
3akOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPrUH, 3aKOHA
BCEMUPHOTO TATOTECHUS;

aQHAIM3UPOBATh U OOBSACHSTH TEIUIOBBIE MPOIECCHI U SBJICHHS, UCIIOIB3YS OCHOBHBIC
nonoxkeHuss MKT u 3akoHbl MOJIEKYISpHONM (QHU3UKM U TEPMOJMHAMUKH (CBSI3b
JTABJICHUSI UICAJIBHOTO Ta3a Co CPeAHEN KUHETUYECKON SHEPruel TeIIOBOrO JBHKECHUS
W KOHIIEHTpAllMe€d €ro MOJEKyJ, CBA3b TEMIEpaTypbl BEHIECTBA CO CpeaHEH
KUHETUYECKOM HSHEPrueil TEIJIOBOrO JBWIKEHHS €r0 YacTHIl, CBS3b JaBJICHHS
WJCANbHOTO Ta3a C KOHIEHTpAaUWEed MOJEKYJ M €ro TeMIIepaTypoi, ypaBHEHHE
MenneneeBa—Kianeiipona, mepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
SHEPrud B TEIUIOBBIX MpoIleccax), MPU HSTOM HCMOJIb30BaTh MaTEeMaTHUYECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH ypaBHeHHs MeHnpeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI ¥ 3aKOHBI IEKTPOAMHAMUKH (3aKOH COXPAHEHMsI AJIEKTPUUYECKOTO 3apsia,
3akoH  KynoHa, NOTEHUMANBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHHIIMI
CYIIEPIIO3UIUHU DJIEKTPUUYECKUX TOJIEH, MPU ITOM YKa3blBas YCJIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a Takke NpaKTUYECKH Ba)XKHbIE COOTHOIIEHMS: 3akOHbI Oma i
ydacTKa Lenu U U 3aMKHYTOH 3JIEKTpUUYECKO# 1ienH, 3akoH /[xoyna—J/lenua, npaBuina
Kupxroda, 3axonsr @apajest a1 3IeKTPOIu3a);

OTHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUS, UCIIOJIb3YSl BETUYMHBI: MepeMelleHue,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbI, IaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KUHETHUYecKas SHEeprus, MeXaHWudecKas SHeprus, padorta
CWJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHUJIa TSDKECTH, CHUJIa YIOPYrOCTH, CHJIa
TPEHMUsI, MOIITHOCTh, YHEPTHs B3aUMOICHCTBHUA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHeprusi ynpyrou pgedopmaiuiyi MPYKHHBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS OSHEPrus HJCAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEAbHOTO Ta3a, OTHOCUTENbHAs BIAXXHOCTh BO3yXa,
KIIJl wmneanbHOro TEIJIOBOTO JBUTATENsA; JIIEKTPUUECKOE T0JIe, HANpsHKEHHOCTD
AJIEKTPUYECKOTO TIOJISI, HANPSHKEHHOCTHh IOJISI TOUEYHOIO 3apsia WIM 3apsyKEHHOIO
apa B BaKyyMe€ U B JIUDJIEKTPHUKE, MOTEHIMAT NIEKTPOCTATUUECKOTO I0JIs, Pa3HOCTh
MOTEHIMAJIOB, JJEKTPOJABIKYIIAs CWJIA, CUJA TOKA, HANPSHKEHUE, MOILIHOCTH TOKA,
JJIEKTPUYECKass €MKOCTh IUIOCKOTO KOHIEHCATOPa, CONPOTHUBIIEHUE YyYacTKa LENU C



[IOCJIEOBATENbHBIM ¥ [ApPAJUICIbHBIM  COEJIMHEHUEM  pPE3UCTOPOB,  SHEPrus
NIEKTPUYECKOTO MOJIsI KOHJIEHCATOPa,

OOBSICHATE OCOOCHHOCTH MPOTEKaHWA (U3UYECKUX SIBICHUI: MEXaHHYeCKOe
JIBUKEHHE, TEIUIOBOE JBW)KEHHE YacCTHL] BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpOyHOBCKOE IBIDKEHHE, MU Qy3usi, HCTIapEHHE, KUTICHHE W KOHJCHCAIHS, TIaBJICHUE
U KpUCTAUIM3allUsl, HANpPaABICHHOCTb  TEIUIONEpENaud,  dBJICKTpU3alUs  Tell,
SKBUIIOTEHIIMAIBHOCTH TIOBEPXHOCTHU 3apsKEHHOTO IIPOBOJIHUKA;

MPOBOJIUTH HCCIICIOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIMUYUHBI OT IPYrou c
HCIOJIb30BAHUEM TPAMBIX H3MEPEHHUH, HpPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY,
(UKCHPOBATh PE3YABTATHI MOJYYCHHON 3aBUCUMOCTH (DU3NYECKUX BEIMYMH B BHJC
rpagukoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEpPEHUi, JeJaTh BBIBOJBI TIO
pe3ysibTaTaM UCCIIEOBaHMS;

MPOBOJUTh KOCBEHHBIE HW3MEpEeHMsI (U3NYECKUX BEJIMYMH, IPU ATOM BBIOMPATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLECHUBAaTh AaOCOJIOTHbIE W OTHOCHUTEJIbHbBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHI 1O MPOBEPKE MPEAJIOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
SKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJU3UPOBAThH
MOJIy4Y€HHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON TUIIOTE3HI;
coOnroaaTh mpaBuia 0€30MacHOro Tpyda MpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIIepUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIEI0BATEIbCKOM U MPOEKTHOM
NESITEIbHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOTO
000pyI0BaHHS;

pemaTth pacu€THhIE 3a7adyd C SBHO 3aJaHHONM M HESIBHO 3aJIaHHOW (PU3HUYECKOM
MOJIENbIO: HAa OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (HU3MUECKOU
MOJIeN, OTBeyarome TpeOoBaHUSAM 3aJaud, MPUMEHSITb (GOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTM U TMOCTylaThl (U3NYECKUX TEOpPUMl MPH  HCIOJIb30BAHUU
MaTeMaTHYEeCKUX METOJIOB pelIeHUs 3a7ad, MNPOBOAUTH pPacdy€Tbl HAa OCHOBAHUU
MMEIOIINXCA JIaHHBIX, aHaJU3UpOBAaTh PE3YJAbTAThl U KOPPEKTHUPOBATH METO/BI
peuieHus ¢ y4€ToM MOJIyY€HHBIX Pe3yJIbTaToB;

pelaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIole IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluy 3HAHWM W3 JIPYTHX IPEeIMETOB €CTECTBEHHO-
Hay4HOr0 UHMKJIA: BBICTPAaWBaTh JIOTMYECKYIO LIETIOYKY PACCyKJIEHHUW C ONOpON Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

HCII0JIb30BAaTh TEOPETUYECKUE 3HAHUSA 7151 0OBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3aPYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
Haykl, B OOBSCHEHHE IPOIECCOB OKPYXKAIOIIEr0 MHpA, B DPAa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh M  OLIGHWBATh TOCJIEICTBUS OBITOBOM U  MPOU3BOJCTBEHHOUN
JeATeIbHOCTH 4YeNOBeKa, CBA3aHHOW C (U3MUECKHMMM IpOLECCaMu, C MO3MLUN
9KOJIOTMYECKON 0e30macHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIL30BAaHUM, @ TAKXE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUM HAYKU U
TEXHOJIOTUH JUIs JadbHEHIIero pa3BUTHI YeJT0BEYECKOTO O0IIIECTBa;

MPUMEHSATH pa3iIHyuHble CIOcOOBl paboThl ¢ MH(opMalen (U3NYECKOTO CoaepKAHUS C
WCIOJIb30BAHMEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTHHA, TpH  ITOM



UCIOJBb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJsl  IIOMCKA,
nepepaboTKM W NpPEAbABICHHUS Yy4eOHOW M HAyYHO-TIOMYJISIPHOM HMH(OpMAaLUH,
CTPYKTYpUPOBAaHUS W HMHTEPIPETalud WHGPOPMALUHU, MOJYYEHHOW U3 PazIMUHBIX
MCTOYHHUKOB, KpUTHUECKH aHATU3UPOBAThH MOJTYy4aeMyl0 HHPOPMAIIMIO M OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHUI, TaK M Ha OCHOBE aHaIu3a
MCTOYHMKA WH(POPMAIINH;

MPOSIBJIATh OpPraHU3AllMOHHBIE M II03HABATEJbHBIE YMEHUS CaMOCTOSTEIBHOIO
npuoOpeTeHus] HOBBIX 3HAHWU B MPOIECCE BBINOJIHEHUS TPOEKTHBIX M y4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpyHIE C HCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX pPOJIEH, IJIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO PpaCHpeleNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYaIUsiX, a/IeKBaTHO OLIEHHWBATh BKJIAJ KaXXJOrO M3 YYaCTHUKOB TPYIIIbI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMBl;

MpOSIBJIATh MOTHMBAallMIO K Oyaymed mnpoeccHOHaIbHOM  NIEATENbHOCTH IO
CHEIUATBEHOCTAM (PU3UKO-TEXHHUECKOTO TIPO(UIIsL.

K xoniy obyuenus B 11 kaacce npeMETHbIE PE3yNbTaThl HA YrIIyOJEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTH Y OOYUaAIOUIUXCS YMEHUM:

MMOHUMATh poJib (U3UKA B IKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIHAIBHOU W
THYECKON cepax AESITeTbHOCTH YeJNOBEKa, POjb M MECTO (U3MKH B COBPEMEHHOM
Hay4yHOM KapTHHE MHpa, pOJib aCTPOHOMHHU B MPAKTUYECKON EATEIHHOCTH YeJI0OBeKa U
JaNbHENIIEM  HAyYHO-TEXHUYECKOM  pa3BUTHH, 3HAQYEHHE  ONMUCATEIbHOM,
CHUCTEMAaTU3UPYIOIIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (GYHKIMN (pu3nyeckoin
TEOPUU — IJIEKTPOJAWHAMUKH, CHELUATBHOW TEOPUM OTHOCUTEIBHOCTH, KBaHTOBOU
¢dbusukn, poab Guznyeckor Teopuu B (HOPMUPOBAHHUH TMPEACTABICHUN O (PU3NUECKON
KapTUHE MHpa, MecTO (U3NYECKOW KapTHHBI MUpa B OOIIEM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUHN O IPUPOJIE;

pas3nuyath yCIOBUS TNPUMEHUMOCTH Mojened (U3WYecKuX Tea U MPOLECCOB
(sBAEHMI): OJHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOJIeOaHMs, MaTeMaTU4YeCKUil MAasTHUK, HACaNbHBIA MPYKUHHBIN
MasITHUK, TAPMOHUYECKUE BOJIHBI, UCAIbHBII KOoeOaTeIbHbIN KOHTYpP, TOHKAs JIMH3A,
MO/IEJIEN aToMa, aTOMHOTO siipa U KBAHTOBOW MOJIEJIN CBETA;

paznuyath yciaoBHs (TpaHUIbl, 00JacTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MOHUMAaTh BCeOOIUI XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB U OrPaHMYEHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh U OOBSCHATH SJICKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHUS, HCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHbl D3JEKTPOAVUHAMUKA M CHEUUAIbHOM TEopuu
OTHOCHUTENIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsja, cwia Amriepa, cuia
JlopeHna, 3aKOH DJIEKTPOMarHUTHOM MHAYKUMH, npasuio Jlenma, cBsazp JOJC
CaMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUUYECKON LIENU CO CKOPOCTBIO M3MEHEHHUS CHIIbI
TOKa, MOCTYJIAThl CHEIHMAIbHON TEOPUU OTHOCUTEIBHOCTH DHUHIITENHHA);
aHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHHUS, UCIIONb3YS MOJIO0KEHHUS
KBaHTOBOM (u3uku (ypaBHeHHe ODiHIITeHHa A (poTosddexTa, mepBblii U BTOpOH
nocTynatel bopa, MpUHIMIT COOTHOIICHUs HeompeaenéHHocTel ['eiseHOepra, 3aKOHbBI
COXPAHEHHUs 3apsI0BOTO M MacCOBOTO YMCEJI U DHEPIUU B SIIEPHBIX PEAKLUAX, 3aKOH
PaAMoOaKTUBHOTO pacraja);



OTIMCHIBATH (PU3MYECKHE MPOLIECCH U SABJICHUS, UCTOJb3Ys BEIMUUHBI: HAPSHKEHHOCTD
AJIEKTPUYECKOTO  TOJIA, MOTEHIHAl  AJIEKTPOCTATHUYECKOro  MOJs,  Pa3sHOCTb
MOTEHIIMAJIOB, 3JIEKTPOABMKYIIAs CHUId, MHAYKIHS MarHUTHOTO IOJISl, MarHUTHBIH
MOTOK, cuja Ammepa, HHIYKTUBHOCTb, 3JEKTPOJBIKYILIAS CHJIA CAaMOMHIYKIIWH,
SHEPTHs MarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHsI OKOsI CBOOOIHOM YaCTHIIBI, JHEPTUS M UMITYJIbC (POTOHA, MAacCOBOE
YHCIIO U 3apA] SIIpa, SHEPTHUS CBSI3U SIpPa;

OOBSICHATh OCOOEHHOCTH TPOTEKaHWsI (PU3MYECKHX SBJICHUH: DIEKTPOMAarHUTHAs
WHAYKIHSI, CAMOWHAYKIIHSI, PE30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JucIepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, Gorodnekrpuueckuil dddext (dhotodrddekr), anbda-
u Oera-pacmaabl  sAep, TaMMa-u3IydeHHe saep, (GU3NYEeCKue  MPHHIIUIIBI
CTIEKTPAJILHOTO aHAJIN3a U paboTHI Jla3epa;

OTIpENIENATh HANpaBJIeHUEe WHAYKIIMA MarHUTHOTO TIOJISI TPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuisl JlopeHna;

CTPOUTHh M300paKEHUEe, CO3/IaBAEMOE IIJIOCKUM 3E€pKaJOM, TOHKOW JIMH30U, W
pacCYUTHIBATh €r0 XapaKTEPUCTHKH;

MPUMEHSTh OCHOBOTIOJIATAIONINE ACTPOHOMHUYECKHE TIOHSTHS, TEOPHH W 3aKOHBI IS
aHanmM3a W OOBSCHEHHs (PHU3MUECKUX IMPOIECCOB, MPOMCXOAIIAX B 3BE3NAX, B
3BE3HBIX CHUCTEMax, B MEKTaJlaKTHUECKOW Cpesie; JBIKEHHS HEOeCHBIX Tell,
SBOJIIONMH 3BE3 1 BeeneHHOM;

MIPOBOJIUTH HCCIIEJIOBAHUE 3aBHUCHMOCTEH (PH3MUECKHX BEIMYHMH C HCIOJH30BAaHUEM
MPSIMBIX U3MEPEHUH, PH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3yIbTATHI
MOJIydCHHOM 3aBHCUMOCTH (PM3MYECKMX BEIMYUH B BHUAE TpadukoB C y4éTom
aOCOJIIOTHBIX ~ TIOTPEIIHOCTEH W3MEPEHWH, JenaTh BBIBOABI TI0  pe3yibTaTam
WCCIIeIOBaHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHHS (H3MUECKUX BEIHYMH, NpPU OSTOM BHIOMpATh
ONTUMAIILHBIA METOJ] HM3MEPCHHS, OICHUBATh a0CONIOTHBIE M OTHOCHTEJIbHBIC
MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHUH;

MPOBOJIUTh  OMNBITHI [0 TIPOBEpKE MPEUIOKEHHONW THIIOTE3bl:  IUIAHUPOBATH
OKCMIEPUMEHT,  COOMpaTh  DKCIIEPUMCHTAIBHYIO  YCTaHOBKY,  aHAJIM3HPOBAThH
MOJIyYCHHBIC PE3yJIBTATHI U JIEATh BBIBOJ O CTATyCE MPEUIOKECHHOW THIIOTE3bI;
OIKCBIBATH METO/IbI MOJYYCHHUSI HAYYHBIX aCTPOHOMHUYECCKUX 3HAHUM;

coOroaTh MpaBuiia 0€30MacHOTO TPYZAa MPH MPOBEICHUHM WCCICIOBAHHIA B paMKax
y4eOHOTO IKCIIEPUMEHTA, NMPAaKTUKyMa M Y4eOHO-HCCIIEI0BATEILCKOM W MPOCKTHOM
NESTEIbHOCTH C HCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO
000pyI0BaHNUS;

pemiaTh pacy€éTHhIC 3aJa4d C SBHO 3aJaHHOM W HESBHO 3aJaHHOM (U3NYECKOI
MOJICNIBIO: HAa OCHOBAHMHM aHalM3a YCJIOBHS BBIOMpaTh (U3UUECKHE MOJEIH,
OTBeYaIoIIMe TPEOOBAHMSM 33/1a4H, IPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3MYECKUX TEOPUI IpH WCIOJIb30BAHMHM MAaTEMAaTHUYECKHX METOI0B
pelieHusl 3a1a4, MPOBOJUTH Ppacuy€Thl HAa OCHOBAHWU HMMEIOUIUXCS JIaHHBIX,
aHAJTM3UPOBATh PE3YJbTaThl W KOPPEKTHPOBATH METOJbl pPEIICHHS C Y4ETOM
MIOJTYYEHHBIX PE3yNbTaTOB;

penath Ka4eCTBEHHBIC 33a]a4d, TPEeOYIOIUe IPIMEHEHUS 3HAHUH U3 Pa3HBIX Pa3/esioB
Kypca (U3UKH, a TaKkKe MHTErpalld 3HAHWH W3 APYTHX IMPEIMETOB €CTECTBEHHO-



HAy4YHOI'O LHKJA: BBICTPAUBATH JIOTMYECKYIO LEMOYKY PACCYXKJICHHM C ONOpOM Ha
M3yYEHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PM3UUECKUE SIBIICHUS;

UCIOJIb30BATh TEOPETUYECKHE 3HAHUSA U OOBSICHEHHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
M3MEPHUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOMCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpAa, B pPA3BUTHE TEXHUKU U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh U  OLIGHUBATh IOCJIEACTBUS OBITOBOM M  IIPOU3BOJICTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (DU3MUECKMMHU IpoLeccaMH, C IO3ULUN
9KOJIOTMYECKOM 0e301acHOCTH, IIpe/ICTaBICHUM 0 paloHaIbHOM
MIPUPOIOIIOJIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHUN HAyKu U
TEXHOJIOT U JUIsl TalbHEHNIIEro pa3BUTHS YEI0BEYECKOTO O0IIEeCTBa;

MIPUMEHSTH pa3InyHble CIOCOObI PabOTHI ¢ MH(popMalueil (U3NYECKOro CoepKaHus C
HCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTHMH, TMpU  3TOM
HCIIOJIb30BATh  COBPEMEHHbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMH  JUIsl  TOHUCKa,
nepepaboTKu W MpeAbABICHUs Y4eOHONW M HAydHO-TIOMYJISpHOW HHGOpMaIuy,
CTPYKTYPUPOBAHHUS W HHTEpPHpeTaluud HHPOpPMALUU, TOJYYEHHONW U3 pPa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(OPMAILIHIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUI, Tak M Ha OCHOBE aHaIu3a
HCTOYHUKA NH(pOpMaLnY;

MPOSIBJIATh OpPraHU3AllMOHHBIE M [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpUOOPETEHUsT HOBBIX 3HAHUH B IMIPOLIECCE BBINOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCIIe0BATEIBCKUX padoT;

paboTaTe B IpylIe C HUCIOJHEHHWEM pa3IMuYHBbIX COLMAIBHBIX POJIEH, IIaHUPOBAaTh
paboTy TIpyMNIbl, PaUUOHAIBHO pPACHPENENATh JEATEIbHOCTh B HECTaHJIAPTHBIX
CUTYalLlUsIX, aJICKBATHO OLIEHUBATh BKJAJ KaKIOr0 U3 YYaCTHUKOB I'PYIIIBI B pElICHUE
paccMaTpuBaeMol poOIIeMbl;

IpOSBIATH MOTHBALMIO K Oyaymedl npodeccHOHalbHOM — AEATENBHOCTH 110
CHELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pasnea 1. HAYUYHBIM METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslii MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXpPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TennoBble MalTuHbI 20
33 ArperartHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Utoro no pazneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSHHBIN 2NEKTPUYECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®DUSHMUECKHUI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHasE MHAYKLNS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHn4decKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Htoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsapHO-BOJIHOBOH Ayaln3m 15

4.2 ®dusznka aroma 5

43 ®du3mMKa aTOMHOTO /]pa U 3JI€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' JeSTeTBbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo yacoB

Bcero

1 duznka — pyHaaMEeHTaIbHAS HAyKa O TIPUPOJIE 1

2 Hay4nplit MeTO1 MO3HAHUS U METO/IbI UCCIIEIOBAHUS (PU3MUECKHUX SBJIICHUM 1

3 DKCIIEpUMEHT U T€OpHs B IpoLecCce MO3HaHUs Npupoibl. HabmoaeHne u sSKkcrepruMeHT B (pusmke 1

4 CriocoObl n3MepeHus: GU3NYECKUX BETUUUH 1

5 AGCOIOTHAs M OTHOCUTEJIbHAS MOTPEIIHOCTH U3MEepeHUH (PU3NUYECKUX BETUYHH 1

5 MonenupoBanue B ¢pusrke. Posb u Mecto ¢pusnku B popMUpOBAaHUN COBPEMEHHON HAyYHON 1
KapTUHBI MUPA, B IPAKTHYECKOMN JEATEIbHOCTH JII0JIei

7 Mexannyeckoe nBuxkeHue. Cucrema orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO IBHKECHHUS. 1
[Ipsimas 1 oOpaTHas 3a7jaun MEXaHUKH

3 Paanyc-BexkTop MaTepuanbHON TOUKH, €r0 MPOEKIUN Ha OCU KOOPJMHAT. TpaekTopus. 1
[Tepemenienue. CkopocTh. X mpoeKMK HA OCU KOOPAUHAT

9 PaBHOMepHOE npsamonuHeliHoe nBwxkeHue. ['padudeckoe onucanre paBHOMEPHOTO 1
MPSIMOJIUHEIHOTO IBUYKCHHUSI

10 CrnoxxeHue nepeMenieHnii 1 CKopocTeil. Penenne 3agau 1

1 HepaBnomMepHoe nBmxeHne. MroHoBeHHasi CKOpoCThb. Y ckopeHue. [IpsMonnHeiiHoe NIBUKEHUE C 1
MOCTOSIHHBIM YCKOPEHUEM

12 I'padmyeckoe onucanue NpSIMOIUHEHHOTO JBUKEHHSI C TOCTOSTHHBIM YCKOPEHHUEM 1

13 CBoOoiHOe majieHne. Y ckopeHrue cBOOOHOTO NaieHus. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, 1
YCKOPEHUs OT BPEMEHU U UX IpaduKu

14 JIBr>KkeHue Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY 1

15 KpuBonuzelinoe nprnxkenue. [[BukeHne 10 OKPYKHOCTH. YTJI0Bas U JIMHENHHas CKOpocTsh. [lepuon 1

1 9acCToTa. HCHTpOCTpCMI/ITCJ'ILHOC H MOJIHOC YCKOPCHUC




16 KonTtponsHas padora no teme "Kunemarunka" 1

17 IIepsbiii 3ak0H Hprorona. MHepuuanbabie cucteMsl oTcuéra. [IpuHIMI OTHOCUTEIBHOCTH 1
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHonelicTBytomas cuna. Bropoit 3akon Hetorona. Macca 1

19 B3anmonericteue ten. Tperuit 3akon HeroToHa 1

20 [IpuHnmn cynepnosunuu cui. Pemenne 3axad Ha npuMeHeHne 3akoHoB HproToHa 1

21 3aKO0H BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON M MHEPTHOW MacChl 1

22 Cuna TsHKeCTH U yCKOpeHHe CBOOOHOTO TMaIeHUS 1

93 JIBuKeHre HeOECHBIX TN U UX UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas kocMudeckasi CKOpOCTb. 1
3akonsl Kemnnepa

24 Cuna ymipyroctu. 3akoH ['yka. Bec Tena 1

o5 Cuna tpenus. [Ipupona v BUIbI cuil TpeHus. [[BrkeHne B )KUAKOCTU U Ta3e ¢ yYETOM CUJIbI 1
COTPOTHBIICHUS CPE/IbI

26 JHasnenue. ['unpocrarnueckoe nasienue. Cuna Apxumena

27 AGcomroTHO TBepaoe Teno. [loctynaTenbHoe 1 BpalaTeIbHOE IBIYKEHUE TBEPIOTO Tela

28 MoMeHT cuiibl OTHOCUTENLHO OCH BpatieHus. [lnedo cubl

29 CrnosxeHue cuil, IpUIOKEHHBIX K TBEepAOMY Teny. LleHTp TskecTH Tena. Y cloBUs paBHOBECHS 1
TBepAOro Tena. Buasl paBHOBecHs

30 Pemtenue 3amay

31 Kontponsnas pabora no teme "Iunamuka. Ctatuka TBepAoro tena"

39 Nmiynsc MaTepuanbHONM TOYKH, CUCTEMbl MaTepUAIbHBIX ToueK. L[eHTp Macc cucTeMbl 1
MaTepHUaIbHBIX TOYeK. TeopeMa o IBHKEHUH LIEHTPa Macc

33 Nmiynbe cuiibl 1 UISMEHEHHE UMITYJIbCca Tella. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE 1
JBUKCHHE

34 MoMmeHT nMItyasca MaTepuanbHON Toukud. [IpeacraBienne o cOXpaHEHNN MOMEHTA UMITYJIbCa B 1
LEHTPAJIbHBIX MOJIAX

35 Pemenue 3amau 1




PaboTa cuibl Ha MaJIOM 1 Ha KOHEUHOM niepemereHnn. I'paguueckoe npeacraBieHne padoThl

36 1
cuJibl. MOIHOCTH CUJIBI

37 Kunernueckas sneprust. Teopema 00 U3MEHEHUHN KMHETUYECKOM dHEPrun MaTepruaibHON TOUKU 1

38 [ToTeHManpHBIC W HETIOTEHITUAIBHEIC CHITBL. [loTeHIIMabHas SHeprusi. Bropas kocMudeckast 1
CKOPOCTh

39 Tperbsa kocMuyeckast ckopocTb. CBsI3b pabOTHI HETOTEHIIMAIBHBIX CHJI C U3MEHEHUEM 1
MEXaHUYECKOI SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM dHEepIrun

40 VYrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE bepHyum 11l naeanbHOW HKUJIKOCTH

41 KonTponbHas pabora o Teme "3akoHbI COXpaHEHUS! B MeXaHUKe"

42 Pa3BuTne npeacrasnenuii o npupoje temnotsl. OcHoBHBIE nosioxkeHns MKT. [{uddyszus. 1
bpoyHOBCKOE ABMXKEHNE

43 CrpoeHne ra3000pa3HbIX, )KUIKHX U TBEPBIX Tel. XapaKTep JIBMKEHUS ¥ B3aUMOICHCTBUS 1
YacTHUIl BEIIECTBA

44 Macca u pazmepsl MoJiekyn (atoMoB). KonmdectBo BemectBa. [loctosinnas ABoraapo 1

45 Temnepatypa. TeroBoe paBHoBecue. [lkana [enbcus 1

46 Pemtenue 3amay 1

47 Wneanpuslii ras. ['a3oBble 3aKOHBI 1

48 VYpasuenue MenneneeBa-Knanelipona. Pemenne 3amau 1

49 AOcouroTHas TemriepaTtypa. 3akoH JlaapToHa 1

50 W3omporieccsl B UeaIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA 1

51 I'paduaeckoe npeacTaBiaeHne U30MPOIIECCOB: U30TEpMa, U30X0pa, H300apa 1

52 Ocnosnoe ypaBHenue MKT 1

53 Pemtenue 3amay 1

54 CBs13b a0COMIOTHON TEeMIEpaTyphbl TEPMOTUHAMHUYECKON CUCTEMBI CO CpeHEN KUHETHUECKON 1
SHEpPrueil MOCTYNaTeNIbHOTO TEMIOBOTO JIBUKEHUS €€ YaCTHII

55 O6o006menue u cucreMaruzanus 3Hanui o teme "OcHoBsl MKT"

56 KonTtponsHas padora o teme "OcHoBsl MKT"




TepmoauHamuueckas cucteMa. 3ajianue BHemHuX ycnoBuid uist T/l cucrembl. Buennue u

o7 BHyTpeHHHE napaMeTpsbl. [Tapamerpsl T/ cuctempl Kak CpeIHUE 3HAUEHUS BEJIMYMH,
OTIMCBIBAIOIIUX €€ HA MUKPOCKOITMYECKOM YPOBHE

58 HyneBoe nauano repmoaunamuku. Camonpou3BosibHas penakcanus T/l cucteMbl K TEII0BOMY
PaBHOBECHIO

59 Mogenb ueanbHOTO Ta3a B TEPMOJAUHAMUKE. Y CJIOBHUSI TPUMEHUMOCTH 3TOM MOJACIN

60 VYpaBuenune MenneneeBa-Kiamneiipona u BeIpakeHHe Uil BHyTPEHHEH SHEPTHH

61 Bripaxenue s BHYTpeHHEH 2HEPTUU 0JJHOATOMHOTO UeaIbHOTO raza. KBazucraTuyeckue u
HECTAaTUYECKUE MPOIECCHI

62 DOnemeHTapHas paboTa B TepMoArHaMUKe. Boruncnenue paboTsl 1o rpaduky mnpoiecca Ha pV-
TuarpaMme

63 Temnonepenaua kak croco0 n3MeHeHus: BHyTpeHHel snepruu T/ cucremsl 6e3 coBepiieHus
paboThI

64 KonBekmus, TemionpoBOHOCTh, H3TYICHUE

65 KonnuecTBo TemioTel. TenmmoéMKOCTh Tena. Y aenbHast B MOJISIpHask TEIIOEMKOCTH BEIIIECTBA.
VY nenbHas TEIIOTA CrOpaHus TOTUIMBA

66 Pacuér konmuyecTBa TEIIOTHI IPH TEIUIONIEpEIayue

67 [Tonsarue 06 annabaTHOM Tporiecce. [1epBhIit 3aKOH TEPMOTUHAMHUKH

68 KonnuecTBo TeIoTH 1 paboTa Kak Mepbl UI3MEHEHUsI BHyTpeHHEeH sHeprun T/l cuctemsl

69 BTtopoii 3akoH TepMOAMHAMUKY ISl pABHOBECHBIX M HEPABHOBECHBIX IpolieccoB. HeobpaTumocTh
MIPUPOIHBIX MTPOIIECCOB

70 [Tpuniumne! gefictBus Ter1oBbix MamuH. KIT/]

71 MakcumanbHoe 3HadeHue KIT/I. [Tuxn Kapuo

12 Pemenue 3amau

73 DKOJOTUYECKHE aCMeKThl HCIIOIb30BaHMs TEIJIOBBIX ABUTareneil. TemnnoBoe 3arps3HeHne
OKpYKaroIEen Cpeibl

74 Pemenue 3amau




75 O06o06uieHne u cuctemMaru3anys 3HaHui o Teme "TepmouHamuka. TennoBpie MaIMHbL"

76 KonTtponsHas padora o teme "Tepmoaunaamuka. TermioBbie MauHbI"

77 [TapooOpa3oBanue u KoHIeHCanws. ViciapeHne u KutieHue. Y ieiabHas Teriora napooopa3oBaHus
HaceImmennbie 1 HeHACHIIICHHBIE Taphl. KadecTBeHHAsI 3aBUCUIMOCTD TUIOTHOCTH U IaBIICHUS

78 HACBIIEHHOTO Iapa OT TEeMIIePaTyphl, UX HE3aBHCUMOCTh OT 00bhEMA HACKIIEHHOTO IMapa. 1
3aBUCUMOCTb TEMIIEPATYPHI KHIICHHUS OT JIaBJICHUS B )KUKOCTH

79 Bnaxxnocts Bo3iyxa. AGCOJIFOTHASI U OTHOCUTEIIbHAS BIIAXXHOCTh 1

80 Pemenwue 3amau 1

81 TBépnoe teno. Kpucrammmaeckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB KPUCTAIIOB 1

82 [TnaBneHne u KpucTaUTH3AIMS. Y IelIbHAS TeIUToTa iaBieHus. CyOonmumanus 1

83 Hedbopmaruu TBEpAOTO Tena. Pactshkenue u oxatue. Casur. Moayns FOnra. [Ipenen ynpyrux 1
nedopmaruit

84 TennoBoe pacimMpeHne KUIKOCTEH U TBEPABIX Tell. AHTAPMOHH3M TEIUIOBBIX KOJIEOAHUNH YaCTHUIT 1
BEIECTBA

85 [IpeobOpazoBanue 3HEprUM B (Pa30BBIX EPEX0aaxX

86 VYpaBHeHuUEe TEIJIOBOro OasiaHca

87 Pemtenue 3amay

88 [ToBepxnocTtHOE HaTspKeHue. Kanwisipuele siBinenus. Jlapienue no MICKpUBIEHHOM 1
MOBEPXHOCTHIO JkuaKocTH. Popmyna Jlamnaca

89 O06001eHne 1 cucTeMaTr3alys 3HaHui 1o TeMe "ArperatHble COCTOSIHUS BemlecTBa. Pa3oBbie 1
nepexonr"

90 KonTtponbHas padoTa o Teme "ArperaTHbie COCTOSIHUS BeriecTBa. Ma3oBbie mepexoas” 1

o1 DnexTpusaiys Tel U e€ MposBIeHUs. DIeKTPUIEeCKHil 3aps. J[Ba BUga 3JEKTPUUECKUX 3apSIOB. 1
[TpoBOTHUKH, AUANEKTPUKH U TIOTYITPOBOTHUKU

92 DneMEeHTapHBIN ANEKTPUIECKHI 3apsil. 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3apsia

93 BiaumopneiictBue 3apsaaoB. Toueunsie 3apsasl. 3akoH Kynona

94 Pewrenue 3agau




95 Dnektpuyeckoe nosie. Ero nefictBrue Ha 31eKTpUYECKUE 3apsi/Ibl 1
96 Hanpspk€HHoCTh 3nekTpuueckoro noJs. [IpoOuslii 3apsaa. Jlunun HanpsskéHHOCTH 1
ANIEKTpUYECcKOro moJisi. OJHOPOAHOE FINEKTPHUECKOE TOJIe
97 [ToTeHIMATBEHOCTD ATEKTPOCTATHYECKOTO TOJIsI. Pa3HOCTH TIOTEHITMAIOB U HANIPSKCHHE 1
08 [ToTeHnManpHas YJHEPTHS 3aps/ia B IEKTPOCTATUICCKOM ToJie. [oTeHIa 3IeKTpoCTaTUYECKOTO 1
OJIS
99 CBs13b HANPSDKEHHOCTH TIOJISL U PA3HOCTH IMTOTEHITUATIOB JIJIS DJIEKTPOCTATHICCKOTO TOJIS 1
100 [IpuHIMnO cynepno3uuy 3IeKTPUUECKUX MoJei 1
101 Pemenwue 3amau 1
102 [Toste Toueunoro 3apsiaa. [Tosre paBHOMEPHO 3apsHKEHHOM ceph 1
103 [Tone paBHOMEPHO 3apsKEHHOTO TI0 00BEMY 11apa. [losile paBHOMEPHO 3apsHKEHHON OECKOHEUHON 1
TJIOCKOCTH
104 [TpoBOAHMKHM B AIEKTPOCTATHUECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apsI/IOB 1
105 JIMDIIEKTPUKY U TIOJIYTIPOBOTHUKH B DJIEKTPOCTATHIECKOM TIOJIE 1
106 Konnencarop. DnekTpo€MKOCTh KOHIEHCATOPa. DNEKTPOEMKOCTh TUIOCKOTO KOHIEHCATOpa 1
107 [TapannensHOE COETMHEHHE KOHIEHCATOPOB 1
108 [TocnenoBarenbHOE COCTUHEHHE KOHICHCATOPOB 1
109 DHeprus 3apsHKeHHOTO KOHJIEHCAaTopa 1
110 Pemtenue 3amay 1
111 JIBuKeHHe 3apsHyKEHHON YacTULBI B OHOPOJHOM SJIEKTPUUYECKOM T0JIe 1
112 Pemtenue 3amay 1
113 O06o01eHre ¥ cucTeMaTr3aIys 3HaHUH 10 TemMe "DIIeKTpUIecKoe mose" 1
114 KonTtponsHas paborta no teme "Dnexkrpuueckoe mnojue" 1
115 Cuna toka. [TocTossHHBIN TOK. Y CIOBHS CYIIECTBOBAHUS MTOCTOSHHOTO AJIEKTPUIECKOTO TOKA 1
116 Hcrounnku toka. Hanpsbkenne nu 9/1C 1
117 3akon OMa A1 y4acTKa IenH. DNEeKTPUIECKOe COMPOTUBIICHNE 1




3aBHUCHUMOCTh COMMPOTHUBJICHUA OAHOPOAHOTO ITPOBOJHHUKA OT €ro JJIMHBI U TUIOIIAAN MMOIICPCUIHOTO

118 1
CEUCHHUS
119 VY nenbHOE CONMPOTHUBIICHHUE BelecTBa. PenieHue 3anau 1
120 [TocnenoBarensHOE, TApATUICTBLHOE, CMEIIAHHOE COSIMHEHUE TIPOBOTHUKOB 1
121 Pacuér pa3zBeTBIEHHBIX dneKkTprueckux neneid. [Ipapuna Kupxroda 1
122 Pemenue 3amau 1
123 Pabota snexrpudeckoro Toka. 3akoH Jxoyis —Jlenmna 1
124 Pemrenue 3amau 1
125 MOIIHOCTB IEKTPUUYECKOTO TOKA. TerioBasi MOIIIHOCTD, BBIJICIIIEMAast Ha Pe3UCTOPE 1
126 Pemrenue 3agau 1
127 O/1C u BHyTpeHHEE CONIPOTUBIIEHHE NCTOYHNKA TOKA 1
128 3akon Oma JyIs MTOJTHOM (3aMKHYTOM) SIEKTPUUICCKON IIETTH 1
129 Pemtenue 3amay 1
130 MOIITHOCTh UCTOYHHKA TOKA 1
131 KopoTkoe 3ambikanmne 1
132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa 1
133 Pemtenue 3amay 1
134 Pemenue 3agau mo reme "[loCTOSTHHBIN 3JEKTPUUYECKUI TOK" 1
135 Pemenue 3agau mo reme "[loCTOSTHHBIN 3IEKTPUUYECKUI TOK" 1
136 Pemrenne 3agad mo reme "[loCTOSTHHBIN 3JEKTPUUYSCKUI TOK" 1
137 O06o0menre u cucreMaru3arus 3HaHui 1Mo Teme "[1oCcTOSHHBIN 3JIeKTPUYECKUNA TOK" 1
138 KontponbHas padota o Teme "TIoCTOSHHBIN AIEKTPUIECKUIN TOK" 1
139 DneKTpuyecKas MPOBOJUMOCTh PA3IMYHBIX BEIIECTB. DIEKTPUUECKUIN TOK B METaJlIax. 1
CBepXmpoBOJIUMOCTb
140 DNeKTpUUYECKU TOK B pPaCTBOPAX U paciliiaBax 3JIeKTPOIUTOB. 3akoHbl Dapajes i S7IeKTpoIn3a
141 DneKkTpuyeckuil Tok B razax. [lmazma




142

DnexTpuuecKuil TOK B Bakyyme. BakyyMHble npuOopsl

143

DNEeKTpUUECKU TOK B MOJIYIPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

®duznyeckuil NpakTUKyM 1o teMe "M3mMepeHue cuiipl TOKa U HaNpsDKEHMs! B LIETIH IOCTOSIHHOTO
TOKA MPH MMOMOIIM aHAJIOTOBBIX M HU(PPOBBIX H3MEPHUTEIBHBIX TPHOOPOB" MK "3HAKOMCTBO C
uupposoii 1abopatopueit no ¢usuke. [Ipumeps! usmepenns GpU3NUEeCKUx BEJIMYUH NPU TOMOIIH
KOMITBIOTEPHBIX JTaTYUKOB"

146

®uznyeckuil NpakTukyM 1o teme "M3yueHrne HepaBHOMEPHOTO JBMKEHMS C LEIbI0 ONPEIEICHUS
MTHOBEHHOM ckopocTh"

147

®uU3nYeCcKU MPakTUKYM 1o TeMme "M3MepeHne yCKOpeHus pH NPSIMOJTMHEHHOM

M y
PaBHOYCKOPEHHOM JIBM>KEHUH 10 HAKJIOHHOW mtockocTu" i "HccnenoBanne 3aBUCUMOCTH
IIYyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBUKEHUN"

148

Ouznyeckuil npakTukyM 1o teme "M3mepenue yckopenust cBo6ogHoro najgenus" win "M3yyenue
JBWKEHUSI TeJla, OPOIIIEHHOTO TOPU30HTAIBHO"

149

®u3nyecKri MpakTUKyM 1o Teme "M3ydenune IBUKEeHUs Tesa Mo OKPY>KHOCTH € MOCTOSHHOM 10
MOy TI0 cKopocThio" min "HccnenoBanue 3aBUCUMOCTH Teproa 00paieHnsi KOHHYEeCKOTO
MasiTHUKA OT €ro rnapameTpoB"

150

dusndeckuit IpakTUKyM 10 Teme "M3mMepeHne paBHOICHCTBYIONIEH CHIIbI TPU ABMKEHUHN OpyCcKa
10 HaKJIOHHOU miockocTu" nimm "[IpoBepka runore3sbl 0 HE3ABUCUMOCTH BPEMEHHU JIBHXKEHUS
OpycKa 0 HaKJIOHHOM TUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 Macchl"

151

duznyeckuil mpakTukyM 1o teme "MccnenqoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOZHUKAIOIIUX B
MpYXUHE U PE3UHOBOM 00pa3slie, oT ux aegopmanun" win "M3yueHue NBHKEHUs CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepe3 NErkuii 010k"

152

duznyeckuil mpakTukyM 1o teme "M3mepenue koddduiinenta TpeHus Mo BeIUYHUHE YIII0BOTO
koadpuimenta 3aBucumoctu Frp(N)" unu "HccnenoBanue neuxeHus Opycka 1o HaKJIOHHOM
MJIOCKOCTH C TepeMEHHBIM Kod(duiimeHToM Tpenus" unu "M3ydeHne IBUKEHHs Tpy3a Ha Baly C
TpeHHeM"

153

duznyeckuil MpakTUKyM 1o teme "MccnenoBanue yclioBui paBHOBECHS TBEPAOTO Tea,




uMerolero och Bpamenusa" wim "KoHcTpyrpoBaHue KpOHIITENHOB U pacy€T CHII yIPYrocTu' Win
"U3yueHne ycTOMUMBOCTH TBEPJIOTO TEJA, UMEIONIETO TUIONIaAb OMOPHI"

154

®duznyeckuil NpakTukyM 1o teme "M3mepenue umiybca Tena o TOpMO3HOMY IyTH" Win
"U3mepenue Cuiibl TATH, CKOPOCTH MOJIEIH AIEKTPOMOOMIISI U MOITHOCTH CHJIBI TSTH" WIIH
"CpaBHEHUE U3MEHEHUS UMIIYJIbCa Tela ¢ UMITYJIbcoM cuiibl" uin "VccnenoBanue coxpaHeHUs
HMITyJIbCa IPU YIIPYroM B3auMoaencTBuu" uinm "M3mMepeHne KHHETHUYECKON IHEPTUU Tela 110
TOPMO3HOMY ITyTH"

155

dusndeckuit MpakTUKyM 1o Teme "M3ydenne n30TepMruyeckoro mnpoiecca (peKOMEHI0BaHO
WCIIONb30BaHKue U(PPOBOH JabopaTopun)" unu "M3yuenne nu3oxopHoro mpoiecca” uiu
"N3yuenue nzobapuoro nponecca” wim "IIpoBepka ypaBHEHUS COCTOSHUSA"

156

®usnueckuil NpakTUKyM 1o teme "M3mepenue yaenbHou temoémkoctu' i "Mccnenosanne
nporecca octeiBaHus BemlecTBa" unu "Mccnenosanue anuadbarnoro nporecca” win "M3ydenue
B3aMMOCBSI3U SHEPTUU MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS U TEMIIEPATyphbl KUIICHUS
xuakocren"

157

®u3nYeCcKUi MPakTUKyM 10 TeMme "M3ydeHne 3aKkoHOMEpHOCTEN UcHapeHus )KUAKOCTEN " Wiin
"N3mepeHue yaeabHON TEIIOTHI IU1aBieHus Jbaa" uin "M3ydenue cBOMCTB HACHIIIEHHBIX TapOB"
nnu "V3Mepenne abCOMOTHON BIAXXHOCTH BO3/IyXa M OIIEHKA MAacChl MapOB B TIOMEIICHHH .
N3mepenue ko3pduiirienTa noOBEpXHOCTHOTO HATSKEHUS

158

dusndeckuit IpakTUKyM 1o Teme "HabmroaeHune npeBpalieHus: SHEPTruu 3apsyKeHHOTO
KOHJIEHCATOPa B SHEPIUI0 U3TydeHUs cBeToAroAa" uinu "M3yueHue npoTeKkanus TOKa B LIEMH,
cojepxariei konaeHcatop" wim "PacnpeneneHye pa3HOCTH NOTCHIIMAIOB (HANIPSDKCHUS ) TIPU
MOCJIEIOBATEILHOM COCIMHEHUU KOHIEHCATOPOB"

159

duznyeckuil mpakTukyM 1o teme "MccnenoBanue cMeIIaHHOTO COeIMHEHUS PE3UCTOPOB" HITU
"U3mepeHue y1enbHOTO CONPOTUBIIEHUS MPOBOAHUKOB" niu "McciienoBanre 3aBUCUMOCTH CUIIbI
TOKA OT HaIPsDKCHMS JIJIS JTaMITbl HaKaJTMBaHUs "

160

dusnueckuil npakTukym no teme "Habmonenue snexrponusa” unm "HM3mepenue 3apsaa
OJIHOBAJIEHTHOTO MoHA" niy "McciienoBaHue 3aBUCUMOCTH CONTPOTUBIIEHUS TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIBT-aMIEPHON XapaKTEpUCTUKU AHo1a"




161

PezepBHblii ypok. O0oOmIeHre 1 cucTeMaTH3anus 3Hanuii mo reme "Kunemaruka"

162 PesepBHeIit ypok. O000IICHHE U cCHCTeMaTH3anus 3HaHui 1o Teme "lunamuka"

163 PesepBHblit ypok. O0oOmICeHNE 1 cUcTeMaTH3aIus 3HaHUi 1o Teme "CTaTtruka TBepaoro Tena'

164 PesepBHbIit ypok. O000IICHHIE U CHCTEMAaTH3aIHs 3HAHUN TI0 TeMe "3aK0HBI COXPAaHCHHUS B 1
MexaHuke"

165 PesepBubriit ypok. O600111eHUE U crcTeMaTh3anus 3HaHu# 1o TeMe "OCHOBBI 1
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"

166 PeseprubIit ypok. O6001IeHNE U cCCTeMaTH3alks 3HaHUH 110 Teme "TepmoanHamuka. TeroBbie 1
MaITuHBI"

167 Peseprubrit ypok. O6001IeHNE U CHCTEMAaTU3aIHs 3HAHUN TT0 TeMe "ATrperaTHbIe COCTOSTHHS 1
Bemecta. da3oBeie nepexopr"

168 PeszeprubIit ypok. O600IIeHNE U CHCTeMaTH3aIMs 3HAHUH TI0 TeMe "DieKTprudeckoe mose" 1

169 Peseprubiit ypok. O6001eHue 1 cuctemMaTu3anus 3HaHui 1o TeMe "[1oCTOSHHBIN 3JIeKTpUYeCKUid 1
TOK"

170 Peseprubiit ypok. O6001eHNE U cCCTeMaTH3aIks 3HaHUH 110 TeMe ""TOKM B pa3IudHbIX cpenax’ 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




11 KJIACC

KoaudecTBO 9acoB

Ne i/ Tema ypoka
Bcero
1 B3anmoaenicTBie MOCTOSIHHBIX MAarHUTOB U MPOBOJHUKOB ¢ TOKOM. MaruutHoe noJje. ['unoresa 1
Awmriepa
9 Bexrop marHuTHOM MHAYKIMH. [[pMHIMI Cynepno3uIUuy MarHUTHBIX MTosiel. JINHUM MarHUTHOM 1
WHYKITAHA
3 MarunuTHO€ 10JIe TPOBOIHKKA ¢ TOKOM. OmbIT DpcTena 1
4 Cuna Amriepa, e€ HampaBJIeHUE H MOTYJTb 1
5 Pemrenue 3amay 1
6 [Ipumenenue 3akoHa Amnepa. DIeKTPOU3MEpPUTENbHbIE TPUOOPHI 1
7 Cuna JlopeHiia, e€ HanpaBJIeHHE U MOAY/b. [IBI)KEHHUE 3apsHKEHHOM YacTHUIIBI B OJJHOPOIHOM 1
MarHuTHOM TOJie
Pemtenue 3amay 1
PaboTa cunel Jlopeniia 1
10 Pemtenue 3amay 1
11 MaruutHoe noJje B BeuiectBe. DeppoMarHeTuky, napa- u AuaMarHeTUKU 1
12 OcHoBHbIE cBO¥icTBa (peppomarHeTukoB. [IpumMeHeHne GpeppomMarHeTUKOB 1
13 Pemenue 3amay no reme "MarautHoe 1ose" 1
14 Pemtenue 3amay no teme "MarguTtHoe mose" 1
15 SIBneHue MeKTpOMarHuTHOM MHAYKIKU. [I0TOK BEKTOpa MarHUTHON MHAYKIIUU 1
16 OJ1C unaykunu 1
17 3aKOH 2JEeKTpOMarHuTHOM nHaykunn Papanes 1
18 Buxpesoe anekrpuueckoe noie. Toku @yko 1
19 O/1C nHAyKIMU B IBMOKYIIHUXCS IPOBOAHHUKAX 1




20 Pemenue 3amau 1
21 [Tpasuiio Jlenna 1
22 WNunykruBHOCTh. KaTylika HUHAYKTUBHOCTH B 1IETIM IOCTOSIHHOTO TOKA 1
23 SBnenune camonnaykiuu. DJ]C camonHIyKInu 1
24 DHeprus MarHUTHOTO TOJISt KATYHIIKU C TOKOM. DJIEKTPOMAarHUuTHOE I10J1€ 1
25 Pemenue 3amau 1
26 O06o00menne u cucTeMaTu3ays 3HaHA| 110 TeMe "DJIeKTpoIMHaMHKa" 1
27 KonTponsHas paborta o teme "DnexkrpoauHamuka' 1
28 Konebarenpnas cuctema. CBoOoaHBIE KOsIeOanus. ['apMoHndeckue KoaeOanms 1
29 Kunemarnueckoe U TMHAMHYECKOE OMTUCAHNE KOJIeOATETbHBIX IBUKCHUN 1
30 DHepreTuyeckoe onucanre. BeIBoI AMHAMIUECKOTO OTIMCAHHSI TApMOHUYECKUX KOJIeOaHUH U3 UX 1
HHEPTETUIECKOTO U KHHEMATHYECKOTO OITUCAHUS
31 Awmruutyna u ¢asza koaedbaHuit 1
39 [Tepuona u wactora kosnebanuit. [leproa MaabIx CBOOOTHBIX KOJIEOAHMIT MAaTEMAaTHIECKOTO 1
MasTHUKa. [lepro cBOOOIHBIX KOJIeOaHU TPYKMHHOTO MasiTHUKA
33 3aryxaromue kojeoanus. BernykaeHubie konebanus. Pezonanc 1
34 ABTOKOEOAHUS 1
35 Pemtenue 3amay 1
36 Ypok-koHpepeHniusa "MexaHnueckne KoyeOaHus B My3bIKaIbHBIX HHCTpPYMEHTaxX" 1
37 O000111eH1E U cUCTEMATH3allMs 3HaHUH 0 TeMe "Mexannueckue koiaedanus" 1
38 OnexkrpoMarHuTHele Kosiebanus. KoneOaTenbHbli KOHTYD 1
39 ®opmyna Tomcona. CBsi3b aMIUTUTYIBI 3apsiia KOHACHCATOPA C aMIUIUTYI0M CUJIBI TOKA B 1
KoJebaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsS SHEPTUU B HeaTbHOM KOoJeOaTeIbHOM KOHTYpe
41 3aryxaroiue 3eKTPOMarHuTHhIE KoJieOaHusl. BeIHYXIeHHbBIE 2TIEKTPOMAarHUTHBIE KOJICOaHUSI
42 IlepemenHsIit TOK. Pe3rcTop 1 KOHIEHCATOP B LIENH NIEPEMEHHOI0 TOKa




43

Karynika HHIyKTUBHOCTH B LIETIM IIEPEMEHHOIO TOKA

44 3axoH Oma Juis 3IEKTPUYECKOM LIeNN IEPEMEHHOTO TOKa

45 MOIIHOCTH MEPEMEHHOTO TOKa. AMIUTUTY/IHOE U JICHCTBYIOIIEE 3HAYCHHIE CHUJIBI TOKA H 1
HaIPSKCHUS

46 Pe3onanc B aneKTpU4ecKoi menu

47 Pemenue 3amau

48 Wneansusiif Tpancopmarop. [IponsBoacTBo, nepeaada u noTpedbaeHre MEKTPUIECKO N dYHEPTUn

49 DKOJIOTUYECKHE PUCKH TIPH MTPOU3BOJICTBE EKTPOIHEpruu. KynbTypa HCIomb30BaHHs 1
AJIEKTPOIHEPTHH B MIOBCEAHEBHOW KU3HU

50 Pemienne 3amau 1

51 Pemrenue 3amay 1

52 O060011eHre U cUcTeMaTH3alys 3HaHUH 10 TeMe "DIeKTpOMarHuTHbIE KoJieOaHus " 1

53 MexaHu4ecKre BOJHBI. XapaKTEPUCTUKN MEXaHMUECKUX BOJTH 1

54 CBoiicTBa MEXaHUYECKUX BOJIH 1

55 3ByK. XapaKkTEpUCTHUKH 3BYKa 1

56 NudpaszByk u ynprpasByk. [IlymoBoe 3arpsizHeHHE OKPYXKAIOMIEH Cpebl 1

57 Pemtenue 3amay 1

58 DNeKTpOMarHUTHbBIE BOJHBL. M31ydeHue 31eKTpOMarHuTHBIX BOJIH 1

59 DHeprus MeKTPOMarHuTHBIX BoJH. CBOICTBA 371€KTPOMArHUTHBIX BOJIH 1

60 [Ikana 3eKTpOMarHUTHBIX BOJIH. [IpuMeHeHne 3IeKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY 1

61 [TpuHIMIB paguoCcBs3u U TeneBuaeHus. Paguonokanus. INeKTpOMarHuTHOE 3arpsi3HEHUE 1
OKpY’KaIoIel cpe/Ibl

62 KontponbHas padoTa o teme "Konebanust u BOJHBI" 1

63 Cgert. 3aKOH NPSMOIUHEHHOTO PaCcIPOCTPAHEHHSI CBETa 1

64 Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA TIPSIMOTTMHEMHOTO PACcIIPOCTPAHEHUS CBETa 1

65 Otpaxenue ceta. [1nockoe 3epkano. Chepuueckoe 3epkaio 1




[Ipenomnenue cBeta. AGCOTIOTHBIN U OTHOCUTENBHBIN MOKa3aTeNb mpeiaomieHus. [lonnoe

06 BHYTpEHHEe oTpakeHue. [IpeenbHbIi yroJ MoJTHOTO BHYTPEHHETO OTPasKeHUS 1
67 Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHOB OTPAXKEHUS U MPEIIOMIICHHS CBETA 1
68 Xon mydeii B mpusme. Jucnepcus ceta. CloKHBIN cocTaB Oeoro cBera. LBet 1
69 JIuna3bel. @OKYCHOE PACCTOSIHUE M ONITHYECKAsT CHJIa JIMH3bI 1
70 [TocTpoenue n3o0paxkeHui B IMH3aX U UX cUCTEMaX. Y BEIMUEHUE JIMH3bI 1
71 Pemrenue 3aga4 Ha MOCTpoeHNE N300PAKEHHM, TTOTyJaeMBbIX C TTOMOIIIBIO JIMH3 1
72 ['ma3 xak onruueckas cucrema 1
73 Pemrenne 3anau. IIpenensl npUMEHMMOCTH F€OMETPUYECKONW ONITUKH 1
74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUs 1
75 Jucnepcus cBera 1
76 Hurepdepentius creta 1
7 KorepenTHbie HCTOYHUKH. Y CIIOBUS HAOIIOICHUSI MAKCHUMYMOB U MUHUMYMOB 1
78 Pemtenue 3amay 1
79 [Ipumenenne naTephepeHIun 1
80 Judpakuus cBeTa 1
81 Judpakunonnas pemérka. Y ciaoBue HaOMI0ICHUS TIaBHBIX MAKCUMYMOB 1
82 Pemtenue 3amay 1
83 [TortepeynocTh cBeTOBBIX BOJH. [lomsipu3anus cBera 1
84 Pemenue 3amay 1
85 CBeTOBBIE SIBICHUS B IPUPOJE 1
86 O000111eH1E U cUcTeMaTH3alis 3HaHui o teme "Onrrka" 1
87 KonTponpHast padota no teme «OnTHKa» 1
88 ['paHuIBl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. 3aKOHBI ANEKTPOAMHAMUKH U TIPUHIIUIL 1
OTHOCHUTEIILHOCTH
89 [TocTynatel criennaabHOM TEOPUU OTHOCUTEIHLHOCTH 1




[IpoctpancTBeHHO-BpeMeHHOM nHTEpBal. [IpeoOpazoBanus Jloperia. Y cioBrue MPUIMHHOCTH.

%0 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeUICHUE BPEMEHH U COKpAILEHHE JUTHHBI 1
91 DHeprus U UMIYJbC PEIITUBUCTCKON YaCTULIbI 1
92 CBs3b MaCCHI C SHEPTUEH U UMITYTHCOM PEISITUBUCTCKON YaCTHUIIBI. DHEPIrUs MOKOs 1
93 PaBHOBeCHOE TEIIOBOE M3ITyYCHHE 1
94 3akoH cMmemieHus Buna 1
95 I'mmote3a M. ITnanka o kBaHTax. ®OTOHEI 1
96 DHeprus ¥ UMITYIIbC POTOHA 1
97 ®dotorpdext. OnwiTol A. I'. CroneToBa. 3akoHsl hoTodrdPdekra 1
98 YpapHenue DitHmTeiHa 118 portoddderTa. "KpacHas rpanuma” ¢pororddekra 1
99 Jasnenue cera. Onbitel [1. H. JIeOeneBa 1
100 BoJsiHOBEIE CBOIICTBA YaCTHIL 1
101 Bousnbr ne bpoiins. JlnuHa BotHBL e bpoiinis u pazMepbl 001aCcTH JIOKATU3AIMH IBHKYIICHCS 1
YaCTHULIbI
102 KopryckysipHO-BOTHOBO#M Tyalin3m 1
103 Judpakuus >IeKTPOHOB Ha KPUCTAJLIaxX 1
104 Crnenunduka usmepenuii B Mukpomupe. CooTHoIIeHUsT HeonpeneaéHHocte [ elizenbepra 1
105 Pemenne rpaduyeckux 3aaa4q 1
106 Pemenne pacy€THbIX 3a1a4 1
107 Kontponsnas padorta o temam: "OcHosbl CTO", "KopiryckynsipHO-BOJIHOBOH ayanu3m” 1
108 OnbITHI IO UCCIEAOBaHUIO cTpoeHus aToMa. [1nanerapuas mogens atoma Pesepdopna 1
109 [Toctynatel bopa 1
110 Bunel ciektpoB. CieKTp ypoBHEH SHEPIMM aToMa BOJOPOJa 1
111 CrioHTaHHOE U BBIHYKJCHHOE U3IIy4YEHHE CBETA 1
112 Jlazep 1
113 Hyknonnas mojens siapa ['eitsenOepra-lBanenko. 3apsi U MmaccoBoe uucio sjapa. M3oromsl. 1




PannoakTUBHOCTE

3aKoH paJuoaKTUBHOIO pacnaja. CBOWCTBa MOHU3UPYIOIIETO U3ilyuyeHus. Binusnue

114 PaIMOaKTUBHOCTHU Ha )KUBBIE OpraHu3Mebl. Jlo3umerpus 1
DHeprus CBS3U HYKJIOHOB B siape. SnepHbie cuiibl. Jledekt Macce siapa. SnepHbie peakium.

115 SAnepusie peakTopsl. [IpoOiIeMbl yIpaBiIsieMOTo TEPMOSIACPHOTO CHHTE3a. DKOJIOTHICCKIEC 1
ACIEKThI Pa3BUTHS SACPHON IHEPrEeTUKU
Mertopl perucTpanuy U UCCIeA0BaHUS JIEMEHTApHBIX YacTull. DyHaameHTaIbHbIe

116 B3auMo/ieiicTBusl. bapronsl, Mme30HbI U lenToHbl. [IpeacraBnenue o CtangapTHOM MOJENu. 1
KBapk-rirooHHass Moienb aJpOHOB

117 ®wusuka 3a npenenamu CtangaptHor Moaenu. TémHas Marepust U TEMHas SHEprus. ENMHCTBO 1
(buznueckoil KapTUHBI MHUpa

118 Oransl pa3BUTHS ACTPOHOMHUH. 3HAYEHUE aCTPOHOMUU 1

119 [IpuMeHMOCTh 3aKOHOB (DU3HKH I OOBSICHEHUSI TPUPOIBI KOCMHUECKIX 00BEKTOB. MeToapl 1
ACTPOHOMHYECKHUX UCCIIET0BAHUI

120 CoBpeMeHHBIC ONITHYECKUE TEIECKOTIBI, PAIUOTEICCKOTIBI, BHEATMOC(EpHAst aCTPOHOMHUS 1

121 Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue 3BE3/IBI, TUIAHETHI, KX BUAUMOE JBUKEHUE 1

122 Conneunas cucrema. Comnnue. CojiHeuHasi akTUBHOCTb. MicTounuk sHeprun CoJiHIIa U 3BE3 ] 1

123 3BE3/bI, UX OCHOBHBIEC XapaKTepUCTUKU. J{narpamma "CrieKTpajibHbIN KJIacC — CBETUMOCTD" 1

124 3Be3/1bl TJIaBHOM HOCIIEN0BATEILHOCTH 1

125 Bnyrpennee ctpoenue 38€31. COBpEMEHHbIE ITPEACTABICHUS O TPOUCXOKACHUHN U 3BOJIIOLUN 1
CoJHia ¥ 3B€31. OTaIbl >KU3HU 3BE3]

126 Muneunsiii [Iyre — Hama ["anaktuka. Tunsl ranaktuk. YEpHbIE ABIPHI B s/Ipax ralakTUK 1

197 Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66ma. Teopus bonbioro B3peiBa. PennkroBoe 1
W3IIy4eHHE

128 MacmraGHast ctpykTypa Beenennoil. Meraranaktuka

129 Hepeménnsie mpobaemMbl acTpOHOMUU

130 ®usnueckuil NpakTUKyM 1o teme "MccnegoBaHue MarHUTHOTO MOJISt IOCTOSSHHBIX MarHUTOB" MIIN




"HccnenoBanue cBoiicTB heppomarnernkos" wim "MccnenoBanue qeiicTBUS MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

®uznueckuil npakTukyM no teme "M3mepenue cunel Ammnepa" wnu "M3yueHue 3aBucuMocTu

131 cuibl Amrnepa ot cuiibl Toka" win "OnpeneneHie MarHUTHONM MHAYKIUMU Ha OCHOBE U3MEPEHUs
cuibl Amnepa"

132 ®dusnueckuit npakTukym 1o teme "MccnenoBanue iBIEHUS SJIEKTPOMAarHUTHOM WHIYKIIMHU" UITH
"Onpenenenne HHAYKIIMH BUXPEBOTO MarHUTHOTO TMOJIs"

133 ®duznyeckuil npakTukyM 1o teme "HccnenoBanue spienus camonHaykuun" win "Coopka
MOJIEJIH JIEKTPOMArHUTHOTO reHepaTtopa”

134 dusndeckuit MpakTUKyM 1o Teme "M3meperue nepruoia CBOOOTHBIX KOJICOaHUH HUTSHOTO U
MPY’KUHHOTO MasiTHUKOB"

135 Ouznyeckuil npaktukyM o teme "[IpeoOpasoBanre sHEPrUM B IPYKUHHOM MasTHUKE"
®usnueckuil NpakTUKyM 1o Teme "MccnegoBanue NeEpeMEHHOr0 TOKa Yepes3 MoCcae10BATENbHO

136 coeTMHEHHBIC KOHIEHCATOP, KaTyIIKy U pe3uctop” wiu "MccnenoBanre paboThl HCTOYHHUKOB
CBETa B LIENH IEPEMEHHOTO TOKa"

137 dusndeckuit IpakTUKyM 1o Teme "M3ydenne napameTpoB 3BYKOBOW BOJTHBI"

138 du3nyecKkui MpakTUKyM 1o teme "M3Mepenne nokasaress NpeaoMIIeHUs CTEKIIA" nin
"[Tonyuenne n300pakeHUsI B CHCTEME U3 IUIOCKOTO 3epKajia u JIMH3bI"
®dusndeckuit mpakTUKyM 1o Teme "HcciaenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSTHUS OT

139 BelllecTBa (Ha MpuMepe XUAKUX JuH3)" win "M3mepenne poKyCHOTO pacCTOSHUS PAaCCEHBAIOIINX
nuH3"

140 duznyeckuil mpakTukyM no teme "Habmonenune nudpakunu, uHTephEepeHIINH U TOISIPU3AUT
ceera"

141 Ouznyeckuil mpakTukyM 1o teme "OnpeneneHrne UMITyabca U SHEPTUU PENSATUBUCTCKUX YACTHII
(mo portorpadusM TpeKoB 3apsKEHHBIX YACTULl B MATHUTHOM I10J1e)"

142 ®usnueckuil NpakTUKyM 1o teme "M3mepenune nocrosHHoi [1nanka Ha OCHOBE HCCIIEIOBAHUS
doTorddexra" unu "McecnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€Pe3 CBETOAUO] OT HAMPSHKEHHS "

143 duznyeckuil NpakTuKyM 1o teme "MccinenoBaHue criekTpa pa3pekKeHHOI0 aTOMapHOIro BOJAOPOaa




U U3MEpEeHHe NMOoCTOAHHOM Pundepra"

dusnueckuii npakTKyM 1o Teme "MccienoBanue paimoakTUBHOTO (oHA C UCTIOIb30BaHUEM

144 no3umertpa" i "M3ydenue noriomieHus 6eTa-4acTuil amfoMuHIEM " 1
dwusnueckuii mpakTukyM 1o Teme "Habmronenus 38€31H0r0 Heba HEBOOPYKEHHBIM TJIa30M C
145 WCI0JIb30BaHNEM KOMIBIOTEPHBIX MTPHIIOKESHUN JJIs1 OTIPEACIICHUS TIOJIOKEHUST HEOSCHBIX 1
00BEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE co3Be3auss CeBEpHOTO MONIyIapus U sipKue 3BE3/1b1"
unu "HaGmronenus B Teneckon JIyHbl, IaHET, TYMaHHOCTEHN U 3BE3HBIX CKOTIIICHU"
146 O60061eHre u cucreMaru3anus 3HaHui. Poib (M3KMKKM U aCTpOHOMHMH B SKOHOMUYECKO1A, 1
TEXHOJIOTHYECKOM, COIMATBHOM 1 STUYECKOH chepax AesTeTHHOCTH YeIoBEKa
147 O06001enHre u cucreMaTru3anus 3HaHui. Posib 1 MecTo (M3KMKHM U aCTPOHOMMHU B COBPEMEHHOM 1
Hay4YHOW KapTHHE MHpa
O60061enHne u cucreMarusanus 3HaHui. Ponb ¢usnueckoit Teopun B GopMHUpoBaHUH
148 MPEeACTABICHUHN 0 PU3NUECKON KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MUPa B 00IIEM PSTY 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O TIPUPOJIC
149 O06o06meHre 1 cucTeMaTH3anus 3HaHui 1Mo TeMe "KuHemarnka" 1
150 O06o06meHre 1 cucTeMaTH3anus 3HaHui 1mo Teme "Kuaemarnka" 1
151 O06o00meHre B cHCTeMaTH3alus 3HaHui 1Mo Teme "J[mHammka" 1
152 O06o0menre 1 cucTeMaru3arys 3Hanuii mo Teme "CraTtuka TBepJoro Tena” 1
153 OO6o0menre U cucTeMaTru3aliys 3HaHuH 1Mo TeMe "3aKOHBI COXpaHEHUs B MeXaHUKe" 1
154 O06o0menre U cucTeMarr3arys 3HaHui 1Mo Teme "OCHOBBI MOJICKYJISIPHO -KHHETHYECKOW TEOpHH " 1
155 OO6o0menre 1 cucTeMaru3arys 3Hanui 1mo Teme "TepmoaunHamuka. TerioBbie MaliuHb!" 1
156 OO6o01eHre U cucTeMaTru3alisl 3HaHu| 1Mo TeMe ""ArperaTHpie COCTOSIHUS BeniecTBa. Da3oBbie 1
nepexonl"
157 O06o001eHne 1 cucTeMaTu3alys 3HaHu| 1o TeMe "DIeKTpruueckoe nomue" 1
158 O6o006mmenue u cucreMarr3anus 3HaHui o TeMe "[1oCTOsHHBIN AneKTpudecKuii Tok" 1
159 O6o006mmenue u cucreMaru3anus 3HaHui o Teme "Toku B pa3nuyHbIX cpenax” 1
160 O00011IeHNE ¥ cUCTEMATH3aIMs 3HaHUH 10 TeMe "MaruuTtHoe moJie"” 1




PesepBHeIit ypok. O000IICHHE U CHCTEMAaTH3aIHs 3HAHUN TI0 TeMe "DIeKTpOMarHUTHAS

161 " 1
WHIYKIIAS

162 PesepBHeIit ypok. O000IIeHNE U CUCTeMAaTH3AIMS 3HAHMIA 110 TeMe "Mexannueckue koineOanus" 1

163 PesepBHeIil ypok. O000IICHNE U CHCTEMATH3AIMSI 3HAHUI 110 TeMe "DIIEKTPOMAarHuTHBIC 1
KoseOanus"

164 PesepBubIit ypok. O60011IeHNE U cCTeMaTH3alusl 3HaHUH 10 TeMe "MexaHnnueckue u 1
AJIEKTPOMArHUTHBIEC BOJTHBI"

165 PesepBHblit ypok. O60011€HNE U ccTeMaTu3anus 3HaHui 1o teme "Onrtuka”

166 PesepBHeIit ypok. O600IeHHE U crcTeMaru3anus 3Hanuii o treme "OcHoel CTO"

167 PesepBHblit ypok. O60011eHHe U crucTeMaTu3anus 3HaHui o teme "KopnyckyasipHO-BOJIHOBOM 1
nyansm"

168 PesepBHEIi ypok. O000IICHHE U CHCTeMAaTH3aIus 3HaHUH 110 TeMe "®du3nka aroma" 1

169 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alusl 3HaHUH 10 TeMe "Pu3nKa aTOMHOTO siipa U 1
3JIEMEHTAPHBIX YaCTHUIL"

170 PeseprubIit ypok. O6001IeHNE U CUCTEMATH3AIHS 3HAHUN TT0 TeMe "DIIeMEeHTHI acTpopu3nuku" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170







YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






