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HHOACHUTEJBbHAA 3AIIUCKA

[TporpamMa mo ¢u3uke Ha ypoBHE cCpeaHero oOmiero oOpa3oBaHMs pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUH K pe3ysbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelIbHON MPOTrPaMMBL,
npeacraBieHHbix B ®I'OC COO, a Ttakke ¢ ydérom (denepanbHOW pabodeid MmporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBanus yueOHoro npenmera «Pusnka» B 00pa3oBaTeIbHBIX
opranm3aiusax Poccuiickoit  depepaumu, peanusyroLMX OCHOBHBIE 0Opa3oBaTelIbHBIC
IIPOrPaMMBI.

IIporpamma 1o (¢u3uke ompenenser o00sS3aTeNbHOE NPEIMETHOE COJEpXKAHUE,
YCTaHABJIMBACT PEKOMEH]IyEMYIO IIOCJIE0BAaTEIIbHOCTh M3YUEHHUS TEM U Pa3JesioB y4eOHOTro
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH y4eOHOI o Ipolecca,
BO3PACTHBIX 0cOOeHHOCTEeH o0yyaromuxcs. [Iporpamma no gpusuke qaét npeacTaBieHUe O MesX,
coJiepKaHuu, o01Iel cTpaTernu o0y4eHus, BOCIUTaHUS U Pa3BUTUS 00ydaroIIUXCs CpeACTBaMU
yuyeOHoro npeamera «duzuka» Ha yriayOoaéHHOM YpOBHE.

N3yuenne kypca (u3MKM yriayOJEHHOrO YypOBHsS IO3BOJSET pealnu30BaTh 3aauu
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBIEHUSI CBOUX
UHTEJUIEKTYyalIbHBIX WM TBOPYECKHUX CIIOCOOHOCTEM KaXAbIM OOYyYarolUMCs, KOTOpbIe
HEOOXOIUMBI Ui  TPOJOJDKEHUsT OO0pa3oBaHMs B OpraHM3alusAX MPOo(ecCHOHATBLHOTO
00pa30BaHus M0 Pa3IMYHbIM GU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUAILHOCTSIM.

B mporpamme mo ¢usuke ompenemnsroTcs IUIAHHUPYEMbIE pe3yJIbTaThl OCBOSHHS Kypca
(bu3uKU Ha YPOBHE CPETHET0 001Ero 00pa3oBaHus: INYHOCTHbIE, METAllpeIMETHBIE, IIPEIMETHbIE
(Ha yrmy6néHHOM ypoBHE). HayuyHO-METOM0I0rHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JUYHOCTHBIM, METalpeJMETHbIM M HNPEIMETHBIM pe3ysibTaTaM oOO0y4arolluXcs, OCBOMBILIUX
nporpaMMmy 1o (GHU3UKE Ha YpOBHE CPEAHEro oOIIero oOpazoBaHMs Ha YriyOJIEHHOM ypOBHE,
SBJISICTCSA CUCTEMHO-AEATEIbHOCTHBIM MOIXO/.

[Tporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3HKH HA yTriy0JIEHHOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

cojiepkaHue yueOHoro npeamera « Pu3nka» 1o rojgaM o0y4yeHus.

[IporpamMmMa no ¢u3nke UMEET NPUMEPHBIH XapakTep U MOXKET OBITh HCIIOJIb30BaHA
YUUTEIAMHU (PU3UKH JUIsI COCTABJIEHUS! CBOMX PA0OUYUX MPOTPAMM.

[IporpaMMa 1o (¢u3MKe HE CKOBBIBA€T TBOPYECKYIO MHMIIMATUBY Yy4yUTENIEed U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud pPAa3IMYHBIX METOIWYECKHUX TOAXOAO0B K
IpenojaBaHui0 PU3UKU Ha YIiyOJEHHOM YPOBHE IIPH YCIOBUU COXPAaHEHUs 0053aTeIbHON 4acTh
coJiepKaHus Kypca.

®du3uKa Kak HayKa o HanboJjee 001uX 3aKOHAX MPUPO/IbI, BHICTYIIAsl B KaUeCTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUH 00 OKpY’KalOIIeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIIUN [Jis €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUMN, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3NYECKUX 3HAaHUM ONpeaenusio XapakTep U OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTMIl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHS] HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MHpa 00y4Jarolerocs, B popMUpoOBaHUE YMEHUI
NPUMEHATHh HAyYHBIH METO]I TO3HAHUS MPH BBHITIOJTHEHUN MU YUEOHBIX UCCIEIOBAHUH.

B ocHOBy kypca ¢u3nku Ha ypOBHE CpeHETO O0IIero oOpa3oBaHUsI TIOJIOXKEH Pl UJIEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoen yenocmnocmu. B COOTBETCTBUM C HEU KyPC SABIISETCA JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3zeNioB (PU3MKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.



Hoesa zenepanuzayuu. B COOTBETCTBUHU C HEM MaTepuan Kypca GU3NKA 00beTMHEH BOKPYT
¢usnueckux Teopuil. BemymmMm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoen cymanumapuzayuu. EE peannzanns MpeanogaracT NCNoJib30BaHUE T'YMAHUTAPHOTO
noTeHuana (PU3NYeCKoi HayKu, OCMBICICHUE CBSI3U Pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUYECKUMHU ITPOOJIEMaMHu.

Hoea npuxnaonoui  nanpasnennocmu. Kypc  pusuku  yriayOna€HHOro  ypoBHSA
IIpeIoiaracT 3HaKOMCTBO € IIMPOKUM KPYrOM TEXHMUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
U3yUYEHHBIX TEOPUH U 3aKOHOB. [Ipr 3TOM paccMaTpuBarOTCs Ha YpOBHE OOLIMX MPEACTaBICHUN U
COBPEMEHHBIE TEXHUUECKNUE YCTPOUCTBA, U TEXHOJIOTUU.

Hoea 3xonozuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJEpKaHMs,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM TMpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Npo0IeM palliOHaIbHOTO IPUPOJIONOIB30BaHUS U
HKOJIOTHUECKOM Oe30MacCHOCTH.

OcBoeHue copep)kaHusi IporpaMMbl Mo (hU3MKe TOJKHO ObITh IIOCTPOEHO Ha MPUHIIMIIAX
CHCTEMHO-AEATEIBbHOCTHOTO mmoaxoza. s pusuku peannzanus 3THX NPUHIIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSITEIbHOTO AKCIEPUMEHTa KaK IOCTOSIHHO JeWcTByomero (akropa
yuebHoro nporecca. J{jst yriy0i€HHOro ypoBHS —3TO CUCTEMA CAMOCTOSTEILHOTO0 YUEHUYECKOTO
9KCHEPUMEHTa, BKJIIOYAIOLIEr0 (POHTANbHbIE YYEHHYECKHUE OIBITHI NPU H3YyUYEHHUH HOBOI'O
Mmarepuaia, JabopaTopHbie paboThl U pabOTHI MpakTHKyMa. [Ipy 5TOM BO3MOXHBI /IBa crioco0a
peanu3anuy GU3NIECKOro NpakTuKyma. B nepBom ciyyae mpakTUKyM INPOBOAUTCS MO0 B KOHIIE
10 u 11 kmaccoB, 1100 moCiIe IEPBOTO U BTOPOTO MOJIYTOIMI B KaXKIOM U3 3TUX KaccoB. Bropoi
crnoco0 — 3TO HHTerpauus paboT NPaKTUKyMa B CUCTEMY JIaDOpaTOpHBIX paboT, KOTOpbIE
IPOBOASATCS B Ipoliecce M3ydeHusl paszena (Ttemsl). Ilpu sTom moa paboTamu mpakThKyMa
[IOHUMAETCs CaMOCTOATEIbHOE HCCIEIOBaHME, KOTOpPO€ MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOT0, 0000MIEHHOTO BUA O€3 MOMIaroBO HHCTPYKIIHH.

B nporpamme 1o gusmuke cuctemMa yueHU4eCKOro 3KCIepuMeHTa, 1a00paTOpHbIX paboT U
NpaKTUKyMa TpeICTaBIeHa €NHBIM IepeyHeM. BIOOp TeMaTHKH sl 3TUX BHJIOB YUYCHHUYECKHX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS y4aCTHHMKaMHM 0Opa3oBaTENbHOTO Mpoliecca MCXOIS M3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHus kaOwHeta (usuku. [lpu sTOM
o0ecreynBaeTcsi OBJAJIEHUE OOYYAIOUIMMMCA YMEHUSMH IPOBOAUTH MNpsIMbIE M KOCBEHHbBIE
M3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEJIWYMH U IOCTAHOBKY OIIBITOB I10
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelieHno pacy€THBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/laddl C SBHO 3aJaHHOM M HESABHO 3aJaHHOU
(bu3nYECKO MO/IEIBIO, TIO3BOJISAIOLIME TPUMEHATh U3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazliena Kypca, TaK M HMHTETpUpYsl NMPUMEHEHHE 3HAHUU W3 pas3HbIX pa3fesoB. [[is
KaueCTBEHHBIX 3aJjauy IMPUOPUTETOM SBIAIOTCS 3aJaHMsl Ha OOBsICHEHHE/NpeICcKa3aHue
NpOTeKaHUs (U3UYECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOLIEH kKHU3HH, TpeOyrolue BbIOOpa
bu3nyecKoil MoAenu AJisi CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmMu PI'OC  COO Kk  MaTepuallbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4yeOHOro mnpoiiecca Kypc (U3MKH YriIyOJIEHHOTO YpOBHS HA YPOBHE CPEIHEro
oOmiero 00pa3oBaHuUs JOJDKEH HM3y4yaTbCs B YCIOBHUSX IpeIMETHOro kabuHera. B kaOuHere
(bu3HUKH T0JKHO OBITH HEOOXOAMMOE T1abopaTopHOEe 000PYIOBaHUE IS BHITOJHEHUS YKa3aHHBIX
B IIporpamMmMe o (pu3nke y4eHHUeCKHUX OMBITOB, Ja0OpaTOPHBIX PabOT U paboOT MpPaKTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYy10BaHUE.

JleMoHCTpallMoHHOe 000pyaoBaHHe (HOPMUPYETCS B COOTBETCTBUM C MPHUHIUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ecrevynBaeT MOCTAHOBKY NEPEYMCIEHHBIX B IpOrpaMmMme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAaHUS HM3y4YaeMbIX SBJICHUH M IPOLECCOB,
SMIOUPUYECKUX U QYyHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHI.

JIaGopatopHoe 00OpyJOBaHUE Ul YUYCHHYECKHX MPAKTHYECKUX paboT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreuynBaeTcs B pacyére OJHOTO KOMILJIEKTAa Ha JABYX



oOyuaronuxcsi. TeMaTHyeckre KOMIUIEKTHI JIa0OpaTOpHOTO O0OOPYIOBaHUS JOJIKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX M IIU(POBBIX NMPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUIE LU(POBBIX TaOOPATOPHIl.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

(dbopMupoBaHHE UHTEpPECa U CTPEMIICHHS 00yYaOIIUXCsl K HAYYHOMY M3yUYEHUIO PUPOIbL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TMPEJICTaBICHUA O HAy4YHOM MeETOoJe TMO3HaHusS U  (HOpMUPOBAHHE
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBIICHHSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa HW3Y4YEHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

(dbopMupoBaHue yMEHUI OOBSICHATH SBJICHHS C UCIOJIb30BaHUEM (U3UYECKUX 3HAHUI U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMupoBaHUEe MpeACTaBICHUN O poiu (U3MKHU JJS Pa3BUTUS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHaIbHOM
NEeSITEIbHOCTH, CBSI3aHHBIX C (M3MKOM, IMOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne 3TUX IieNieil oOecreynBaeTcsi peleHrneM CISAYIOMNX 3a7ad B IpoIecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CPEeIHEro 00IIero 00pa3oBaHus:

npuOOpEeTeHNEe CUCTEMBbI 3HAaHUH 00 O0ImUX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpHsIX, BKIIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO GU3UKY, SJEKTPOAMHAMUKY, KBAaHTOBYIO (PU3HUKY U
AIIEMEHTHI aCTPOPHUIUKH;

(dbopMUpOBaHHE YMEHUN PUMEHSATh TEOPETUUYECKUE 3HAHUS U1 O0BSICHEHHS (PU3MUECKUX
SIBIICHU B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW )KHU3HU;

OCBOEHHE CIIOCOO0B PEIIEHUs PA3NIUYHBIX 3a/au C IBHO 33JaHHON (PU3NYECKON MOEIBIO,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3MaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSIM 33J]a4i, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

MOHMMaHWE (U3UYECKUX OCHOB M NPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBJIaJICHHE METOJaMH CaMOCTOSITEIbHOTO IUIAHMPOBAHUS W IMPOBEIEHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHaJM3a M UWHTepHpeTalud HHPOPMALUHU, ONpPENETIeHUsl JIOCTOBEPHOCTH
MOJIy4YE€HHOTO pe3yJbTara;

CO3JIaHHE YCIIOBUHM AN Pa3BUTHS YMEHMH NPOEKTHO-HUCCIIEI0BATENIbCKOM, TBOpUYECKON
JeSITEIIbHOCTH;

pa3BUTHE HHTEpeca K chepam npodecCHOHANBHOM NesITeIbHOCTH, CBA3aHHON ¢ (PU3HUKOH.

B cootBerctBun ¢ TtpeboBaHusmMu ®I'OC COOQO yrnyOnéHHbIH ypOBEHb HW3YUYEHHUS
yueObHoro mnpeamera «®Pusuka» Ha ypOBHE CpeaHEero obmero oOpa3oBaHHs BbIOMpaeTcs
0o0y4JarmuMucs, MIAHUPYIOUIMMH POJOJDKEHHE 00pa3oBaHMs 10 CIEHHUAIbHOCTAM (U3HUKO-
TEXHUYECKOTO MpOoduIIs.

Ha uzyuenue puzuku (yrimyOnEHHBIN ypOBEHB) Ha YPOBHE CpeIHEro o011ero oopa3oBaHus
otBojuTcs 340 yacos: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kiacce — 170 gacos (5
YacoOB B HEJIEIIO).

IIpemuiaraemslii B mporpamme 1o Gpusmke nepedeHs 1ad0paTOPHBIX U IPAKTUYECKUX PaboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHUTENb JeJaeT BBIOOpP MpOBeAeHHS 1a00paTOpHBIX padboT u
OTIBITOB C YUYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaroImuXcs.

COAEP)KXAHUE OBYYEHUSA

10 KJIACC

Pa3zpnen 1. HayuHnblilt MeTO MO3HAHNUS PUPOABI.
®uszuka — ¢pyHIaMeHTallbHasg Hayka o mpupoje. HayuHblil MeTol MO3HAHMSI U METOJbI
uccleIoBaHus (PU3NYECKUX SIBICHUH.



DKCIepuMEHT U TEOpHS B Mpoliecce Mo3HaHus npupoasl. HabmioneHne u 3kcnepuMeHT B
dusuke.

CrnocoObl u3mMepeHus: (pU3NUecKuX BEIUYMH (aHAJIOTOBbIE U LU(POBBIE W3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit Gpu3nYecKux BeTUYHUH (aOCOIIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue GU3NIECKUX SBICHUH M MPOILECCOB (MaTepHuaibHas TOYKa, a0COIOTHO
TBEPJI0E TEJI0, UACATbHAS )KUIKOCTh, HICAJIbHBIN Ta3, TOYCUHBIHN 3apsn). [ umnoreza. ®usndeckuit
3aKOH, TPaHUIIbI ero npuMeHuMocTH. Dusndeckas Teopus.

Ponp u mecto ¢usuku B (popMHpOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

WN3mepenune cuiibl TOKa M HANpsDKEHUST B IEMNM TOCTOSHHOTO TOKa MPH TOMOIIN
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ uppoBoil nabopartopueit no ¢usmke. [Ipumeps! n3mepeHust GU3NMIECKUX
BEJIMYMH IIPU TOMOIIY KOMITBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanudeckoe aBmkeHue. OTHOCHUTETBLHOCTh MEXaHUYECKOTo JBikeHus. Cucrema
oTcUéra.

[Ipsimast u oOpaTHast 3a1a4l MEXaHUKH.

Panuyc-BekTop MarepualibHOM TOYKH, €ro MPOCKIMH Ha OCH CHUCTEMBbl KOOpJUHAT.
Tpaexropus.

[lepemenienue, cKopocTb (CpeldHsis CKOPOCTh, MTHOBEHHAas CKOPOCTh) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIUHEHHOE IBIKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOPOCTH, YCKOPEHHS U MYTH MaTepUaIbHON TOYKU OT BPEMEHH U UX TPpaUKu.

CBobOogHOE TajzieHne. Y CKOpeHHe CBOOOIHOTrO TajcHus. J[BrkeHue Tena, OpOIICHHOTO
MOJT YTJIIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTU U YCKOPEHHS MaTepUAIbHON TOUKH
OT BpEMEHH U UX TpapuKu.

KpuBonuneiinoe neuxenue. J[BrkeHue MaTepHalbHON TOUKH MO OKPYKHOCTH. YTIIOBas
W JIMHEWHast ckopocTh. [lepuon u wactora oOpamenus. LlenTpoctpemurensHoe (HOpMaIbHOE),
KacaTeJlbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHOMN TOUKH.

TexHudeckue yCTpPONUCTBA M TEXHOJIOTHUYECKHE TPOILIECCHI: CIUIOMETp, JIBHXKCHHE
CHApSJIOB, LIETIHbIE, [IeCTepEHYATHIC U PEMEHHBIE NepeIayl, CKOPOCTHBIE THU(THI.

Hemoncmpayuu.

Monenb cucTeMbl 0TCUETa, MILTFOCTPAlls KHHEMAaTHYECKUX XapaKTePUCTHUK JIBHXKEHUSI.

Croco05bI MccaeI0BaHus IBUKEHUM.

Nnnroctpanus npeaenbHOro nepexoga 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBHKEHHI C UCTIOIB30BAHIEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBuxenuns tena, OpOmeHHOTo MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamparienue ckOpoCcTH MpH IBH>KEHUU 110 OKPYKHOCTH.

[IpeobGpazoBanme yriioBOW CKOPOCTH B PETYKTOPE.

CpaBHeHHE yTel, TPACKTOPU, CKOPOCTEH BIKEHHS OJHOTO M TOTO K€ Tella B Pa3HBIX
CHCTEMax OTCYETA.

Yuenuueckuii sxcnepumenm, nadbopamopusie padomot, NPAKMUKYM.

N3yuenne HepaBHOMEPHOTO JABMKEHUS C IIEJIBIO OMPE/ICTICHUSI MTHOBEHHOW CKOPOCTH.

W3mepenue yCKOpeHUs TIpU TPSIMOJIMHEHHOM paBHOYCKOPEHHOM JIBIDKEHHUH TIO
HaKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUIKCHHH.



N3mepenne yckopeHus: CBOOOHOTO TafeHus (PEKOMEHI0BAHO HUCIIOIb30BaHKE ITU(DPOBOiL
nabopaTopun).

W3yyenue npuxeHus teia, OpOLUICHHOrO ropu3oHTanbHO. [IpoBepka runoressl 0 mpsiMoin
MPONOPIUOHAIBHON 3aBUCUMOCTH MEX/1Y JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTHIO TeJa.

W3yyenue qBUkKEHM TeJa 10 OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJYJTIO CKOPOCTBIO.

UccnepoBanue 3aBUCUMOCTH TMepuoja OOpalieHUs: KOHUYECKOrO0 MAasTHHUKAa OT €ro
napaMeTpoB.

Tema 2. lunamuxa.

[Tepsriii 3akoH HetoToHa. MHEpManbubie cuctemMbl 0Tcuéra. [IpUHIUMIT OTHOCUTEIBHOCTH
["anunes. HemnepunanbHble CUCTEMBI OTCUETA (ONPEAETIECHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHIUI Cyneprno3uiuy Cuil.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpetuii 3akoH HproTOHA 11711 MaTepraibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIMOHHON 1 MHEPTHON MAcCCHI.

Cuna T1spKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduyeckoil MmupoThl. J[BrokeHHWE HEOSCHBIX TEl H UX
cnyTHUKOB. 3akonbl Kerutepa. [TepBas kocmMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKYIIErocs ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHsS CKOJBXKEHUS M CHJIA TpPEHUS TOKOS.
Koadduiment tpenuns. Cuiia CONPOTUBIICHUS TMPU JBMKCHUU Tella B JKHIKOCTH HIIM Tase, e
3aBHCHUMOCTH OT CKOPOCTH OTHOCUTEIBHOTO JABHKEHUS.

HNasnenue. 'uapocratuueckoe gasienue. Cuna Apxumena.

TexHuyeckue ycTpoWcTBa M TEXHOJOTHYECKHE IMPOIECChl: MOAUIUIHUKYU, ABMKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaGroienne IBYKEHUS TNl B MHEPIHAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCYETA.

[TpuHIMIT OTHOCUTENBHOCTH.

Kadenne nByX HUMJIMHIPOB WJIM IIAPOB PAa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHME paBHOACHCTBYIOIIEH MPUIIOKEHHBIX K Ty CHJI C TPOU3BEJICHUEM MaCChI Tela
Ha €ro yCKOPEHUE B MHEPLHMAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOSHUKAIOIINX B PE3yIbTaTe B3aUMOJICHCTBUS TEII.

N3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec tena npu ycKopeHHOM NOABEME U MTAJICHUU.

[HenTpoOe)KHBIE MEXAaHU3MBI.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomel, npakmuxym.

N3mepenue paBHOACHCTBYIONICH CUIT MPU ABMXKEHUU OpyCKa MO HAKJIOHHOM MIIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCUMOCTH BPEMEHM JIBIKEHHSI OpyCKa IO HaKJIOHHOM
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBHCUMOCTH CHJT YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXUHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenne nBMKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHI OJIOK.

N3mepenue kodpuiueHTa TpeHus Mo BEIMYHUHE YTIIOBOTO KO3 PUIIUEHTA 3aBUCUMOCTH
Fu(N).

HccnenoBanme ABMKEHHS Opycka MO0 HAKJIOHHON IUIOCKOCTH C  TEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3yueHue nBrKeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.



AbcomtotHo TBEpOE Teno. [locTynarenbHOe U BpallaTeabHOE JABHKEHUE TBEPAOTO Tea.
MOMEHT cuiIbl OTHOCHUTENBHO Ocu BpauieHus. [lnedo cumbl. CrnoxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBeCUs TBEPAOTO TeA.

YcroitunBoe, HEyCTOMYHMBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLECChl: KPOHLITEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKIIMH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuii skcnepumenm, nabopamopusvie padomot, npaKmMuKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILICHUS.

KoHctpynpoBanye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yueHne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOILETO IUIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuxe.

NMnynec mMarepuanbHOM TOYKHM, CHUCTEMBI MaT€pUaIbHBIX TOYEK. LIEeHTp mMacc cucremMsbl
MaTepualbHbIX TOUeK. Teopema O JBUKEHUHU LIEHTpa Macc.

NMitynbc cuibl 1 M13BMEHEHUE UMITYJIBCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MomeHT uMIysnabca MaTepualbHOW TOYKHU. [IpencraBieHre O COXpaHEHHMM MOMEHTa
MMITYJIbCA B LEHTPAJIBHBIX MOJIAX.

PaGora cuiibl Ha ManoOM M Ha KOHEYHOM IMepeMelleHud. [ 'paduueckoe mpeacTaBieHue
paboTHI CHUJIBI.

MoIHOCTD CHIIBI.

Kunernueckass sHeprusi MarepuajibHoil Touku. Teopema 00 M3MEHEHUM KHUHETHYECKON
SHEPIUU MaTepUaIbHON TOUKH.

[TorennmaneHple U HENOTEHIMAIbHBIE cUibl. [loTeHnManbHas sHeprus. llorennuanbHas
SHEprus ynpyro nehopMHpOBaHHOW NpykuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJTHOM
rpaBUTAMOHHOM IToJie. IloTeHnuManbHass SHEeprys Tena B TPAaBUTALIMOHHOM I10JI€ OAHOPOJIHOIO
mapa (BHyTpHU U BHe 11apa). Bropas kocMuueckas CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBs13p paOOTHl HEMOTEHIUANBHBIX CUJI C U3MEHEHHEM MEXaHMYECKOW SHEPTrUU CHUCTEMBbI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPTHUH.

VYipyrue n Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum nns MOCaIbHOM JKUAKOCTH KakK CIEICTBUE 3aKOHA COXPaHEHUs
MEXaHUYECKON YHEPTUU.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: IBUKCHHE DPAKET, BOJOMET,
KONEP, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

H3MepeHnne MOIITHOCTH CHUJIBI.

V3MeHeHMe SHEepPTuu Teja MPpU COBEPILIEHUH PadOThI.

B3anmMHbIe npeBpalleHnss KUHETUYECKON M MOTEHIUAIbHOW SHEPTUM NMPH JEWCTBUM HA
TEJIO CHJIBI TSKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUH IpU CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

N3mepenne nmnyiibea Teaa o TOpPMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEINHU SIIEKTPOMOOUIIS U MOIITHOCTH CHJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA Tela C UMIYJIECOM CUJIBL.

HccnenoBanue coxpaHEeHUs! UMITYJIbCA IIPH YIIPYTOM B3aUMOAECHCTBUH.

N3mepenne KNHeTHYECKON YHEPTUHN Teja MO0 TOPMO3HOMY ITyTH.



CpaBHEeHME H3MEHEHUSI TOTEHIIMAILHON YHEPTUHU MIPYKUHBI C paOOTON CHUJTBI TPEHUS.
Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBMKEHUH TEJIa N0 HAKJIOHHOH IJIOCKOCTH.
Pasznea 3. MoJsiekyasipaasi pu3uKa U TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlL.

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJsIpHO-KuHeTHYeckoi Teopur (MKT), ux ombITHOE
obocnoBanue. uddysus. bpoynoBckoe nBmkenue. XapaxkTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTUll BeniecTBa. Mojiesiu CTpOSHHUsI Ta30B, KUAKOCTEH U TBEPIBIX Tel U 0ObSICHEHHUE CBOWCTB
BEILIECTBA HA OCHOBE A3TUX Mojeiied. Macca u pasmepbl Mosiekysn (aromoB). KommuectBo
BewectBa. [locTostHHas ABoraapo.

TemnoBoe paBHoBecue. Temmeparypa u crnocoObl e€ n3mepenus. Illkana Temmepatyp
Lenbcus.

Mognenp wuIeaNnbHOIO Ta3a B MOJIEKYJSIPHO-KMHETUYECKOM TEOpPHM: 4YacTHULIBl rasa
JBUKYTCSl XaOTUYECKHU U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

l'azoBbie 3akonbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcoioTHas Temmeparypa
(wkanma temmneparyp KensBuna). 3axon Jlamprona. M3omporecchl B HOeallbHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IIPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

CBsi3p MEXIy [JaBJICHMEM U CpeAHEW KHHETUYECKOW OHHEPruel MocTynaTesbHOTO
TEIUIOBOTO JBMIKEHHUS MOJIEKYJ HAeaJbHOro Tra3a (OCHOBHOE YpPaBHEHHE MOJIEKYIISIpPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO ra3a).

Csi3p  aOCONIOTHOM TeMmIepaTypbl TEPMOJWHAMUYECKOM CHUCTEMBI CO CpeaHel
KMHETUYECKOW SHEPrueil MOCTyNaTelbHOro TEIIOBOrO IBUKEHUS €€ YaCTHIL.

Texnuyeckue yCTpPONHCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: TEPMOMETpP, OapomeTp,
[I0Jly4Y€HUE HAHOMAaTEPUaJoB.

Hemoncmpayuu.

Mopenu 1BUKEHUS 4aCTULl BEIIECTBA.

Monens OpOyHOBCKOTO IBUKEHHUSI.

Buneoponuk ¢ 3anichio peaabHOro OpOyHOBCKOTO TBHYKCHUSI.

Juddyzus xxuakocreit.

Mogens onbita LlTepHa.

[IpuTsikeHre MONEKyII.

Monenu KpucTalInYecKuX PeméToK.

Habmtonenue u nccieaoBaHue H30IpoIECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

HccnenoBanue npouecca ycTaHOBIEHUS TEIJIOBOTO paBHOBECHUS MTPH TETIIO0OMEHE MEKAY
ropsiuei U XOJO0IHOW BOJOM.

W3ydeHnne wn30TepMHUECKOro mporecca (PEeKOMEHIOBaHO MCIIOIb30BaHUE IH(PPOBOI
nabopaTopun).

N3ydeHne n30X0OpHOro Imporecca.

N3yuenue n3obapHoro npoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunbi.

Tepmonunamuueckass  (T[[) cucrema. 3agaHWe  BHEUIHUX  yCIOBUM IS
TEPMOJIMHAMUYECKOM  CcUCTeMbl. BHemHume w  BHyTpeHHue napameTpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHUE 3HAUEHUS BEJINYMH, ONMCHIBAIOLINX €€ COCTOSTHUE Ha
MHUKPOCKOITUYECKOM YPOBHE.

Hynepoe Hagano TepmoanHamMuki. CaMONpOU3BOJIbHAS PEaKCalus TEPMOIMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOrO ra3a B TEPMOAMHAMHUKE — CHUCTEMAa YpPAaBHEHUMN: YpaBHEHHE
MenneneeBa—KnaneiipoHa U BbIpaXeHUE ISl BHYTPEHHEW SHEPIHM. Y CIOBUS NMPUMEHHMOCTH
OTOW MOJENN: HM3Kasg KOHILIEHTpAalMsl YacTULl, BBICOKME TeMIEpaTyphl. Belpaxenue mis
BHYTpPEHHEH SHEPTUH OJTHOATOMHOTO H/1€aJIbHOTO rasa.



KBazucrarnueckue u HeCTaTH4ECKUE POLIECCHI.

OneMeHTapHas paboTa B TepMOAMHAMUKe. Beruucnenue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temnonepenaua kak crnoco® HM3MEHEHHMs] BHYTPEHHEM SHEPIrUu TEPMOIMHAMMUYECKOMN
cuctembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOJHOCTD, U3TyUCHHE.

KomnuectBo Ttemnorsl. Tenno€éMkocTh Tenma. YIenpHas M MOJISIpHAsS TEMIIOEMKOCTH
BelllecTBa. YpaBHeHUe Maliepa. YenbHas TeIioTa CropaHus ToluiMBa. Pacuér konmyecTBa
TEIUIOTHI NpH Terutonepenayue. [lonstue o6 anuadaTHOM mporecce.

[lepBriii 3aKk0oH TepMoauHaAMUKU. BHyTpenHss sHeprus. KomudyectBo TemioTsl U paborta
KaK MEpbl U3MEHEHUs BHYTPEHHEH SHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEpMOJIMHAMHMKHM Uil PABHOBECHBIX IPOLECCOB: 4Yepe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKOW CHCTEMBI NMPOXOIMT EIMHCTBEHHas aauabarta.
AOcomoTHas Temneparypa.

Bropoii 3ak0H TepMOJMHAMMKY ISl HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO I1€PENATh
TEIJIOTY OT OoJyiee XOJIOAHOrOo Teja K Oosiee Harperomy 0Oe3 kommneHcanuu (Kmayswmyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Tpuniune! geiictBus TeraoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukn Kapno.

DKOJIOTMYECKHUE aCIEKThl UCIOIb30BAHMS TEIUIOBBIX ABUTraTesen. TemnoBoe 3arps3HeHne
OKPYXaIoIIEeH CPeabL.

TexHuueckue ycTpoilcTBa U TEXHOJOTMYECKHE MPOLECCHI: XOIOAUIbHUK, KOHIULIUOHED,
JIU3CIIbHBIA U KapOIOpaTOpHBIM JIBUTaTeld, NapoBas TypOWHA, IOJNYYCHHE CBEPXHHU3KHX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAaHUEM TEIUIOBOI'O HAcoca,
YTHIU3AIHS OMOOPTaHUIECKOTO TOTUIMBA JIJIsl BRIPAOOTKU «TEIUIOBOW» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenune TemiiepaTyphl pu anabaTUYECKOM PACIIUPEHUN.

Bo3aymHoe orauso.

CpaBHeHHE YJeIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

WccnenoBanue aguabaTHoro mpouecca.

KommnbrorepHbie MOJENH TETJIOBBIX IBUTaTENEH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

N3mepenne yaenbHOM TEIIOEMKOCTH.

Hccnenoanue npoiiecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3yuenue B3aMMOCBSI3M SHEPTUH MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBHUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoowvl.

[TapooOpa3zoBanue u KoHAeHcauus. lcnapeHue u KHUIEHHE. YAelnbHas TeIyoTa
napooOpa3oBaHusl.

Hacpiiennsle 1 HeHachbllleHHble Mapbl. KadyecTBeHHas 3aBUCMMOCTh IUIOTHOCTH M
JABJICHUsI HACBIIIEHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIEHUS B KUJKOCTH.

BnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTb.

Teépmoe Teno. Kpucrammueckue u amopdHbie Tesa. AHU3OTPOIMHS CBOWCTB KPUCTAILIOB.
[TnaBnenue u kpuctauM3anus. Y aenpHas TerioTa miaasienus. CyonuManus.

Hedopmaruu tBEpaoro Tena. Pactskenue u cxkxatue. Casur. Moayns FOnra. Tlpeaen
yOpyTrux aedopmanui.

TemnoBoe pacmmpeHue XUIKOCTEN U TBEPIBIX Tel, 00bEMHOE U JTMHEWHOE pacIIpeHue.
AHrapMOHHM3M TETUIOBBIX KOJIEOaHUH YaCTHUII BEIIECTBA KaK MPUYMHA TETIOBOTO PACIIIUPEHUS TEI
(Ha KaUECTBEHHOM ypPOBHE).

[Ipeo6pa3oBanue sHEPTUM B (Pa30BBIX Mepexoax.



YpaBHEeHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTshKeHUE. KoadduimeHT moBepXxHOCTHOrO HaTsHKeHUs. Kanuuisipasie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyina Jlamiaca.

TexHuyeckue yCTpOHCTBA M TEXHOJOIMYECKHE IPOLECCHI: JKMJIKHE KpPUCTAJLIBL,
COBPEMEHHBIE MAaTEPHAJIBI.

Jemoncmpayuu.

TemnoBoe pacmupenue.

CBolicTBa HACBIIIEHHBIX [1APOB.

Kunenne. Kunenue npu NOHMKEHHOM JaBJICHUH.

W3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITEI ¢ MBUIBHBIMU IUIEHKAMU.

CmaunBaHue.

KanuisipHele siBieHus.

Mopenn HEHbIOTOHOBCKOM KM IKOCTH.

CrniocoObl U3MepeHUs BIaXKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS] KPUCTAJUIMYECKOTO BEILIECTBA.

Buapr nedopmariuii.

HaGurotenne Maibix aedopmMaruii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsl, npaKmuxym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3mepenue yaenbpHON TENIOTHI IUIABICHMS JIbJA.

N3yueHne cBOMCTB HACBIIEHHBIX [1apOB.

W3mepenue abCoIIOTHOM BIQXKHOCTH BO3/1yXa M OLICHKA MaccChl 1apoB B IIOMEILEHUH.

N3mepenue ko3 puirieHTa moBepXHOCTHOTO HATSIKESHUSI.

N3mepenune monyns OHra.

HccnenoBanue 3aBUCMMOCTH iepopManiii pe3uHOBOro o0pasia OT NPUI0KEHHON K HEMY
CHUJIBI.

Pa3nen 4. DiekTpoanHaMuUKA.

Tema 1. dnexmpuueckoe noie.

DOnexTpu3anus Tel U e€ NMposSBICHUs. DIEeKTpUUecKuil 3apsia. JIBa Buaa dJIEKTPUUECKUX
3apsa0B. [ IpoBOIHUKY, TUANEKTPUKH U IOTYTIPOBOJHUKN. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEeHMsI dJIEKTPUUECKOTO 3apsijia.

Bsaumonericteue 3apsnos. Todeunsie 3apsaapl. 3akoH Kynona.

OnexTpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsIbl.

Hanpsok€HHocTs anexktpudeckoro mons. [IpoOHbiil 3apsin. JIMHUM  HanpsokEHHOCTH
aneKTprudeckoro nosst. OQHOPOIHOE FINEKTPUUECKOE TTOJIE.

[ToTeHIMaTBHOCTD 2JIEKTPOCTATUUECKOTO MOJIs. Pa3HOCTh MOTEHIMAIOB U HAINPSKEHHUE.
IToTreHumanpHas 3HEPrus 3apsiaa B AEKTPOCTATUYECKOM ToJie. [[oTeHnmnal 3J1eKTpoCTaTHYECKOTO
noJis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLHMAIOB AJIS 3JIEKTPOCTATHYECKOIO MO
(KaK OTHOPOAHOIO, TAK U HEOJHOPOIHOIO).

[TpyHIMI Cynepro3UIUH dJIEKTPUUECKUX MOTIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apsikeHHOW cdepbl. [lone paBHOMEpHO
3apspkeHHOro mo oObémy mapa. [lonme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KaprrHbl mMHMI HANPSy)KEHHOCTU ATUX MOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpoBOAHMKY B 3JIEKTPOCTaTUUECKOM I0JIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIMDIIEKTPUKH B JJIEKTPOCTaTUYECKOM IoJ1€e. J[M3IeKTpryecKast IpOHUIIAEMOCTh BEIIECTBA.

Kongencarop.  DneKTpo€MKOCTb  KOHJEHCATOpa.  DJIEKTPOEMKOCTb  IJIOCKOIO
KOH/JIEHCATOopa.

[TapamensHOoe  coeauHeHue  KoHAeHcatopoB.  IlocienoBarenbHOE — COCAMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

JIBro>KeHWE 3apsiKEHHOW YacCTHUIIbI B OJTHOPOJIHOM JJIEKTPUUYECKOM TI0JIE.



TexHuyeckue ycTpoOHCTBAa M TEXHOJOTHYECKUE MPOIECCHI: AJIEKTPOCKOIL, AJIEKTPOMETP,
DIIEKTPOCTATHYECKAS 3alUTa, 3a3€MJICHHE JJICKTPONPUOOPOB, KOHIEHCATOPHI, TE€HEPaTop
Ban ne I'paada.

Jemoncmpayuu.

YCTpolcTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.

DNEKTPUUECKOE 110JI€ 3apsSyKEHHBIX ILIAPUKOB.

DIEKTPUUECKOE MOJIe IBYX 3apsSKEHHBIX ITACTHH.

Monens anekTpocTaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

Y CTpoicTBO U IEMCTBUE KOHAEHCATOPA IMTOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JJIEKTPOEMKOCTU IUIOCKOTO KOHJEHcaTopa OT IUIOIIAAM IUIACTHH,
pPacCTOSHUS MEXTy HUMU U AUSJICKTPUUECKOIN MPOHUIIAEMOCTH.

DHeprus EeKTPUYECKOTO 01 3apsSKEHHOT0 KOHAEHCAaTOopa.

3apsaka u pa3psaKka KOHACHCATOpa Yepes pe3ucTop.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

OrneHka cul B3aUMOJICHCTBHS 3apsKEHHBIX Tell.

Habnronenne npeBpaiieHus SHEPTHH 3apsSHKEHHOTO KOHACHCATOPA B SHEPTHIO U3ITyYCHUS
CBETOJINO/IA.

N3yyenue nporekanus TOKa B LIETIH, COJIEpKaIe KOHIEHCaToP.

Pacnipenenienrie  pasHOCTH TOTEHUUANOB (HANPSOKEHHS) MPHU  IOCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA Yepe3 Pe3nucTop.

Tema 2. ITocmosannwlit 3neKmpuvecKuil mox.

Cuiia Toka. ITocTossHHBIN TOK.

VYcnoBus CylIeCTBOBAHMS TIOCTOSIHHOIO 3JIEKTPUYECKOro ToKa. VICTOUHMKM TOKa.
Hanpsixenue U u D/1C &.

3axon OMa 11 yyacTKa LEenu.

ONEKTPUUECKOE  CONPOTUBIEHHE.  3aBUCHUMOCTb  CONPOTHUBIIEHUS  OJHOPOJHOIO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM IONEPEYHOro CEeUeHHUs. YJeNIbHOE CONpPOTHUBIICHUE
BELIECTBA.

[TocnenoBarenbHOE, NapajuIeIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux meneid. [Ipasuna Kupxroda.

Pa6ora anekrpuyeckoro Toka. 3akoH J[xoyns—J/Ienna.

MOoOmHOCTh 3IEKTPUYECKOTO TOKA. TermnoBas MOLUIHOCTb, BbIIETsIEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEE COINPOTHBICHHE HCTOYHMKAa TOKa. 3akoH OMa uisl TOJTHOM
(3aMKHYTOM) 2NIeKTpHUecKoi renu. MolHOCTh UCTOYHMKA Toka. KOopoTkoe 3aMbIkaHHe.

Konzaencarop B Lienu nocTOSIHHOTO TOKaA.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLIECCHl: aAMIEPMETP, BOJIBTMETD,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Jemoncmpayuu.

N3mepenne critbl TOKa U HAPSDKCHHUS.

HccnenoBanme 3aBUCMMOCTH CHIIBI TOKA OT HANpPSDKEHUS JUISI PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTHBICHUS IMIUHAPUIECKUX IMPOBOJHUKOB OT MJUHBI, IUIOMIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

UccnegoBanue 3aBUCUMOCTH CHUJIBI TOKa OT CONPOTUBJIEHUS TIPU TOCTOSSTHHOM
HaAPSDKCHUH.

[Ipsimoe u3mepenne I/]C. KopoTkoe 3aMbIkaHNe rajJbBaHMUYECKOTO AJIEMEHTa U OLEHKA
BHYTPEHHETO COTIPOTUBIICHUS.

CrniocoObl coeTuHeHNs: UICTOYHUKOB Toka, DJ[C Garapeid.



HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXAY MOJIFOCAMHA UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsul, npaKmuKym.

HccnenoBanue cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOro COPOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JJIs JIaMIIbl HAKaJIUBaHMUSL.

VYBenudeHue npesiena u3MepeHus amrnepMerpa (BoJabTMETPa).

N3mepenue D/IC 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOUYHUKA TOKA.

Hccnenosanue 3asucumoct J/1C ranbBaHMYECKOro 3J1EMEHTa OT BpEMEHH IIPA KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXY IOJIFOCAMHA UCTOYHUKA TOKA OT CHJIbI TOKA
B LIEIIU.

HccnenoBanue 3aBUCUMOCTH IIOJIE3HON MOLTHOCTY MCTOYHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunwvix cpeoax.

OnexTpuyeckas NIPOBOAMMOCTb pPAa3JMYHBIX BEILIECTB. OJIEKTPOHHAs ITPOBOAMMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTyphl.
CBepxnpoBOIUMOCTb.

DnexTpuueckuid ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonnuku. CoOCTBeHHass W TNpPUMECHAs HPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CsoiicTBa p—Nn-niepexona. IlonynpoBogHUKOBbIE TPHUOOPHI.

ONEKTPUYECKUN TOK B 3JIEKTPOJIUTAX. DJIEKTPOJUTHYECKAs AUCCOLUALUA. DIEKTPOIIU3.
3axonbl Dapazest 1UIsl 3JIEKTPOIH3A.

Onexrpuueckuid TOK B raszax. CaMOCTOSITENBHBIM W HECAMOCTOSTEIBHBIM paspsi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHudyeckue yCTpOHCTBA W IIPAKTUYECKOE NPUMEHEHHE: Tra30pa3psaHble JaMIIbl,
AIIEKTPOHHO-IIy4eBasi TPyOKa, MOIYHPOBOJHUKOBBIE MPUOOPHI: MO, TPaH3UCTOp, (hoToamon,
CBETOAMOM, TajJbBaHMKA, paUHUPOBAHME MEIW, BbBIUIABKA AIIOMUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh COIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

3axoHbl 25ekTpoauza Dapazes.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHHE IPOBOJIMMOCTH METAIIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOJAUMOCTD JUOJA.

Yuenuueckuir sxcnepumenm, nabopamopusie padomoi, nPAKMUKYM.

Habmtonenue snextponusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Pu3nyecKuil NPaKTHKYM.

CrniocoObl n3MepeHus: PU3NYECKUX BEIHUMH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeauyuH. OleHKa TpaHUI]
IIOTPELIHOCTEM.

[IpoBeneHrEe KOCBEHHBIX WM3MEPEHUHN, WCCIECIOBAHUNA 3aBUCUMOCTEH (U3HUYECKUX
BEJIMYMH, MPOBEpKa NMPEUI0KEHHBIX TUIoTe3 (BBIOOp M3 paldoT, ONMUCAHHBIX B TEMATUYECKHX
paznenax «Y4eHUYeCKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM) ).

MexnpeamerHbie CBA3H.

N3yuenne kypca ¢pusuku yriay06néHHoro yposss B 10 kitacce oCymecTBisieTcs ¢ y4€ToM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpadvu U TEXHOJIOTHH.



Mesxicnpeomemmuvle nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO0008 HAYYHO20
nO3HaHUA: SIBICHWE, HAy4dHbIM ¢akT, rumnore3a, (Qu3uveckas BeIWYMHA, 3aKOH, TEOpUS,
HaOJII0/IeHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUH,
U3MEPUTENIbHBIC TPUOOPHI, UPPOBas Ta00paTOPHSL.

Mamemamuka: peiieHie CHUCTeMbl ypaBHeHHMH. JluHeitHas QyHKIusA, mapadoia,
runepoona, ux rpaduku u cBoicTBa. TpuroHomerpuieckrue GyHKINUU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHUE BEKTOPOB.

buonozua: vexannueckoe JABIKEHUE B JKUBOU mpupoe, Auddys3usi, 0cMOC, TEIII000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKaroulel  cpeabl,  yTUIM3aLus
OMOOPraHNYECKOro TOIIUBA JJISi BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KallWJUIIPHBIE SIBJIEHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAs Macca, NOJIy4YeHHE HAaHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEP/IBIX TEJ, KUJIKOCTEN U
ra3oB, JKUJKHE KPHUCTAUIbI, OJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JCCoLMalus, TajbBaHUKA, JIEKTPOHHAs MUKPOCKOIIHSL.

TI'eozpaghusa: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue JABUKEHUN C UCIOJIb30BAaHUEM MEXAHU3MOB, YUET CyXOI0
U OKUIKOTO TPEHHUA B TEXHHKE, CTAaTHUYECKUE KOHCTPYKIHMH (KPOHIITEHH, peméryarbie
KOHCTPYKLIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS] MEXAHUKHU B TEXHUKE (TUPOCKOI, BOJOMET
U Jpyrue), OBUTATelh BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOI XOJIOAMIBHUK,
KOHJUIIMOHEP, TEXHOJOTUU IIOJIy4EHHS COBPEMEHHBIX MAaTepuaioB, B TOM  4HCIE
HAHOMATepHaloB, M  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYeCKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, Ta30pa3PsIHBIE JTAMITBI, TIOTYIIPOBOTHIUKOBBIE TPHOOPHI, TaTbBAaHHUKA.

11 KJIACC

Pa3nen 4. DiekTpoanHaMuUKA.

Tema 4. Maznummnoe none.

B3anMoneicTBre MOCTOSSHHBIX MAarHUTOB M IIPOBOJHUKOB C TOKOM. MaramutHoe moie.
Bekrop MarHUTHOM MHAYKUMU. [IpUHIMN CyneprIo3ULIMY MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
WHIYKITUU.

MarHuTHOE 1oJie MPOBOJIHUKA C TOKOM (TIPSMOTO MPOBOAHMKA, KAaTYIIKH U KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna JlopeHia, e€ HampaBlieHHWE€ WM MOJYJb. JIBIKEHHE 3apsiKEHHOM YacTUIIBI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

MarnuTHoe nosue B Benectse. PeppoMarHeTUKH, Iapa- U TNaMarHeTUKH.

TexHudeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: IMPUMEHEHUE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJbTUMETP, 3JIEKTpoJABHUraTesb SAkoOu, ycKopuUTenu
JJIEMEHTAPHBIX YaCTULL.

Hemoncmpayuu.

KaptuHa nuHMIA WHIYKIUM MarHUTHOTO TMIOJI TIOJOCOBOTO M TOJKOBOOOPAa3HOTo
ITOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMI MarHMTHOM MHAYKUMHM TOJSL JUIMHHOTO MPSMOTO MPOBOAHUKA U
3aMKHYTOT'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3anmozencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmtoienue ABM>KeHUS My4yKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMD AEHCTBUS AIEKTPOU3MEPUTENBHOTO MPUOOPA MArHUTOIIEKTPUUECKOM CHCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKym.



HccnegoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanmne cBOKCTB (heppoOMarHeTHKOB.

WccnepoBanue 1eicTBUS NOCTOSIHHOTO MarHUTa Ha PaMKYy C TOKOM.

N3mepenue cunbl Amnepa.

N3yueHne 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OrnpesenieHre MarHUTHOM MHAYKIIMU HA OCHOBE MU3MEPEHHUS CHIIbI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKyuA.

SIBnenue aneKTpoMarHUTHON MHAYKUMU. [loTOk BekTOpa MarHMuTHOM MHAYKUMH. DJIC
WHIYKUWU. 3aKOH 3JIEKTpoMarHuTHo unaykuuu @apazes. Buxpesoe anexkrpuyeckoe nozie. Toku
dyxo.

O/IC nHAYKIMHY B IPOBOJHUKE, IBUKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM II0JI€.

IIpaBuio JleHna.

NunyktuBHOCTh. KaTymka HWHIYKTHBHOCTM B LENHU IIOCTOSIHHOTO TOKa. SIBieHHE
camouHaykiuu. 9J1C caMOMHAYKLINN.

DHeprust MarHUTHOTO MOJISl KATYLIKHA ¢ TOKOM.

DNeKTPOMarHuTHOE ToJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTUYECKHE MIPOLECChl: WHIYKLIHMOHHAsA I€Yb,
COJICHOM]I, 3alUTa OT 3JCKTPU3ALMH TEJ IIPH JIB>KEHUH B MAarHUTHOM T10JI€ 3E€MITH.

Hemoncmpayuu.

HaGimrotenne SBiICHHSI 3JICKTPOMArHUTHON HHTYKITUH.

Uccnenoanue 3aBucumoct DJIC MHIyKUMH OT CKOPOCTH H3MEHEHUS MAarHUTHOTO
MOTOKa.

IIpaBuio Jlenua.

[Tagenre MarauTa B aIIOMUHUEBOM (MeqHOMN) TpyOe.

SIBneHne caMOMHAYKIUU.

Uccnenoanue 3aBucumoctu I1C caMOMHAYKIIMM OT CKOPOCTH U3MEHEHUS CUJIBI TOKa B
LEIH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

UccnenoBanue sSiBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Ornpenenenne WHIYKIIMA BUXPEBOTO MarHUTHOTO TIOJIA.

UccnenoBanue sSBIE€HUS CAMOMHIYKLIHH.

COopka MoieNu AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pa3pnen 5. KosieGannsi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebartenbnas cuctema. CBOOOAHBIE KOEOAHMUS.

l'apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHYECKOE  OMMCAHMUE.
DHepreTuyeckoe OMucaHue (3aKOH COXpaHeHUsI MeXaHMYeCKOH YHepTuH ). BeIBOA IMHAMUYECKOTO
OTMCaHUsI TAPMOHUYECKHUX KOJECOAHUI U3 UX SHEPTeTHUYECKOTO M KWHEMAaTUUECKOT0 OMMCAHUS.

Ammutyga u ¢asza konebanuid. CBs3b aMIUIUTYABI KOJEOAHUNW MCXOMHOM BEIMYUHBI C
aMIUIUTYAaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrota konedbanwmii. [leproa MaabpIx cBOOOTHBIX KOJIeOaHUIT MaTEMAaTHYECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJle0aHU TTPY>KUHHOTO MAasSTHHKA.

[TonstTne o 3aryxalmux KoneOaHWsIX. BbeIHYXKIeHHbIe KoneOaHus. Pe3zoHaHC.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHON KPUBOU. ABTOKOJIEOAHHUS.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: METPOHOM, YacChl, Kayeiw,
MY3bIKaJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0ae0aTeILHOr0 ABMKEHUS.

Habmoienne He3aBUCUMOCTH TIEPHOIa MaJIbIX KOJICOaHH rpy3a Ha HUTH OT aMILUTUTY/IbL.

HccnenoBanue 3aTyXaronux Koje0aHUH U 3aBUCUMOCTH Tepruoja CBOOOTHBIX KOJIeOaHMt
OT COIPOTHUBJICHHUS.



HccnenoBanme koyiebaHWi Tpy3a HAa MACCHBHOM MpYXHHE C IENbl0 (OPMHPOBAHUS
npecTaBiIeHNut 00 HaeaTbHONU MOJICNTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU IIPU KoieOaHUsIX rpy3a Ha Mpy>KUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOaHUM.

Habmonnenue pe3onanca.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUNH HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.

W3ydenue 3aKOHOB IBUKEHUS TeJla B X0OZ€ KoueOaHui Ha yIpyroM MOoJBECE.

N3yueHne NBUKEHUS HUTSIHOTO MAasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaIOUINX KOeOaHUH.

HccnenoBanue BbIHYKIECHHBIX KOJICOaHUM.

Tema 2. dnexmpomaznummnoie Konedbanus.

Konebarenbupiit koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIC KOJICOAHHS B HJICATHHOM
kosnebatesbHOM KOHType. Popmyna Tomcona. CBs3p aMIUIMTYABI 3apsiia KOHAEHCATOpa C
aMIUIUTYA0M CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxamoolue 3JIEKTPOMarHuTHble KojieOaHus. BbIHYXJE€HHBIE 3JEKTPOMArHUTHBIE
KoJie0aHusl.

[lepemenHbIli TOK. MOIIHOCTh NEPEMEHHOr0 TOKAa. AMIUIUTYJHOE W JEHCTBYIOIEE
3HAYEHHUE CHUJIbI TOKA U HAIPSHKEHUSI TIPU Pa3IMuHON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKA OT
BpPEMEHH.

CunycouanbHblid IEpeMEHHBIN TOK. Pe3nctop, KOHIEHCAaTOp U KaTyllKa MHIYKTUBHOCTH
B LIENIH CHHYCOUAAIBHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanvublii Tpanchopmarop. [IpousBoacTBo, nepeaaya u noTpedlieHUE AIIEKTPUUYECKOM
SHEPIHH.

DKOJIOTMYECKUE PUCKHU MPU MPOU3BOJACTBE AIEKTposHepruu. KynpTypa ucnonb3oBaHUs
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuyeckue ycTpoOHCTBA M TEXHOJOIMYECKHE IPOLIECCHI: JJIEKTPUYECKUM 3BOHOK,
reHepaTop NePEMEHHOro TOKa, JINHUU JIEKTpoIiepeiay.

Jemoncmpayuu.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBHCHUMOCTb YaCTOThI CBOOOTHBIX KOJI€OaHUH OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcimnorpaMMbl 3J1€EKTPOMarHUTHBIX KOJIEOaHUH.

I'enepaTop He3aTyXaroMMX JIEKTPOMArHUTHBIX KOJIeOaHHH.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BhIHyX/1eHHBIE CHHYCOMIAJIbHBIE KOJIEOAHNUI.

Pe3ucrop, karymika MHIyKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3oHaHC mpy Mocae10BaTENIBHOM COEIMHEHUHN PE3UCTOPA, KAaTYIIKW WHIYKTUBHOCTU U
KOHJIEHCATOopa.

VY CcTpoicTBO M MPUHIIMIT AEHCTBHS TpaHchopMaTopa.

Monenb TUHUY 3JIEKTPOIepeIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKkmuxym.

Nzyuenue Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKa YEPE3 MOCIIE0BATEIbHO COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U PE3UCTOP.

HaGmntonenue 371eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbIL.

MexaHnueckue BOJHBI, YCIOBUSI UX pacnpocTtpaHeHus. [lomepeunble W MpoJOJbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HHTeppepeHus U TudpaKius.



3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHNE OKPYXKAIOLIEH CPEIbI.

ONEKTPOMAarHuTHBIE BOJHBI. Y CIOBHMS M3JIy4CHHs JIEKTPOMAarHUTHBIX BOJH. B3aumuas
OpHUEHTALM BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX BOJH: OTPaXCHHE, IPEIOMIICHHE, IOJISPU3ALNSA,
uHTEephepeHIHs U AUPaKIIHSL.

[Ikana 37€KTPOMarHUTHBIX BOJH. [IpyMeHEHHEe 27E€KTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHIMIIBI paguOCBs3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAtOIIEH CpeJIbl.

TexHudyeckue yCTpoiiCcTBa M MPAKTHYECKOE NMPUMEHEHHE: MY3BIKAJIBHBIE WHCTPYMEHTHI,
pamap, paauMonpuéMHHK, TeJNeBHU30p, aHTeHHa, Tenedon, CBY-meub, yabTpa3zByKOBas
JUAarHOCTHKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu.

OO0pa3oBaHue U paclpoCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIeOaHHA.

Habnronenue oTpaxeHus ¥ MPeTOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qJupakiiud MEXaHHYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBolicTBa yabpTpa3ByKa U €ro IPpUMEHEHNUE.

HaGnronenne cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIOM M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB  DJIEKTPOMArHUTHBIX — BOJIH:  OTpaXEHHUE, IIPEIIOMIICHUE,
noJsipuzanus, Iudpakuus, “HTepdepeHus.

OO6HapyxeHrue HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3TYUCHHIA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3y4enne pacipocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHENHOE pPacpOCTPAaHEHUE CBETA B OAHOPOAHOU cpene. JIyu cBera. TodeuHbIi
HCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpakeHMs cBeTa. IlocTpoeHHne M300pakeHUH B IMIIOCKOM
3epkane. Chepuieckue 3epkaa.

IIpenomnenue cBera. 3aKOHBI MpeslOMJIEHUs cBeTa. AOCOMIOTHBIM IOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIM IMOKa3aTenab mnpenomieHus. [1oCcTOSHCTBO 4acTOThl CBeTa U
COOTHOILLIEHHUE JUIMH BOJIH IIPH IMEPEXO0/I€ MOHOXPOMATHYECKOTO CBETA 4YEPEe3 I'paHUIly paszeia
JBYX ONTUYECKUX CpE.

Xon nyueit B mpusme. ucnepcus ceera. CioxkHbli coctaB Oenoro ceera. L{Ber.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIi yroi MoaHoro BHyTPEHHETO OTPaKeHMUS.

CoOuparone U pacceuBaronive JUH3bl. ToHKas nuH3a. DOKYyCHOE pacCcTOSIHHE MU
ONTHYECKasl CUJIa TOHKOM JMH3bI. 3aBUCHUMOCTh (POKYCHOTO PacCTOSTHUS TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO MTOKA3aTes IPEIOMIICHUS.

dopMya TOHKOU JIMH3BL. Y BEIMYEHHE, 1aBAEMOE JTUH30M.

Xoa i1y4a, IpOUIeANIETO JUH3Y M0 IPOU3BOJIbHBIM YIJIOM K €€ IJTABHOM ONTHYECKOHN OCH.
ITocTpoenne M300paxeHuit TOYKHU " OTpe3Ka psAIMOI B coOMparoIux
Y pacCEeUBAIOLINX JUH3aX U UX CUCTEMAX.

OnTuueckue nmpudopsl. Paspemaroniast ciocobHoCTh. ['11a3 Kak onTudeckas cucrema.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBas ontuka. HWaTepdepenunst cBera. KorepeHTHblE HMCTOYHUKH. Y CIOBHS
HaOJII01eHUSI MAKCUMYMOB U MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMepsl kaccuueckux HHTEpGEPEHIIMOHHBIX CXEM.



Hudpakuus cBera. Judpakmumonnas pemérka. YciaoBue HAOMIOACHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpPOHCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JyIMa, HNEpPHUCKOI,
(doroanmnapar, MUKpPOCKOII, IPOEKIIMOHHBIH annapar, IpOCBETICHUE ONTUKH, BOJIOKOHHAs ONTHKA,
TU(paKkIMOHHAS pelIETKa.

Hemoncmpayuu.

3aKOHbI OTPa’KEHHUS CBETA.

HccnenoBanue npeaoMiIeHus CBETa.

Habnroenue moimHoro BHyTPEHHETO OTpaKeHHst. MOeb CBETOBO/IA.

HccnenoBaHue X0a CBETOBBIX IIyYKOB Yepe3 MIOCKONapaIeNIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300payKeHHIA B JIMH3AX.

Mogenu MUKpOCKOIIa, TeNeCKoma.

HaGmonenue naTepdepeHIm cBera.

HaGnroneHue 1BeTOB TOHKHMX IUIEHOK.

HaGmonenne nudpaknuu cBera.

N3yuenue nudpakiiMOHHON PEIIETKH.

Habnronenne nupakiiMmOHHOTO CIIEKTpA.

Habmtonenue nucnepcuu cBeta.

HabmroneHnne monsipu3aiyu cBeTa.

[TpuMeHeHHe NOIAPOUIOB [T U3YUEHUS] MEXaHUYECKUX HAIPSDKEHUH.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npaKkmuxym.

W3mepenue nokasaresis IpeaoMIICHUS CTEKIA.

HccnenoBanne 3aBUCHMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIECTBA (HA IPUMEPE KUIKHX
JIUH3).

W3mepenne GpOKyCHOTO pacCTOSHHSI PACCEUBAIOIINX JIMH3.

[Tonmyuyenue n300pa>keHus B CUCTEME U3 IIJIOCKOT'0 3epKajia U JIMH3bI.

[Tonyuyenne n3o00paxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TENECKONNYECKUX CUCTEM.

Habmonenue nudpakunu, nHTEpEpeHINN 1 TOISIpU3ALIH CBETA.

N3y4enue nosnspusannu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yyenne nHTEepPEepeHIIny JIa3epHOT0 U3IYUEHUS Ha IBYX LIEISIX.

Habmtonenue nucnepcum.

HabGmnronenue u uccnenoBanne nudpakIiimoOHHOTO CIIEKTpA.

W3mepenue 1MHbI CBETOBOW BOJIHBI.

[Tonydenune cnekTpa U3JIydeHus: CBETOIMO0/1a TPH MTOMOIIH TU(PPAaKIIMOHHON PEIIETKH.

Pa3nen 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHYECKOM MexaHuKHW. [locTynarel crnenuaibHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. llpeoOpazoBanusi Jlopenma. Ycnosue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlllEHUE
JUTUHBI.

OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € YHEPIUEH U UMITYJIbCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTHsI MOKOSL.

TexHuyeckue ycTpoOHCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIYTHUKOBBIE NMPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHII.

YdeHuueckuit SKCIIepUMEHT, 1a00paTopHble paboThl, MPAKTUKYM.

Onpenenenre UMITYJIbCa U SHEPTUU PEIATUBUCTCKUX 4YacTHIl (1o ¢oTorpadusM TPeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-6onnoesoit oyanusm.



PaBHOBecHOE TermoBOE wW3MyueHHE (HM3IydeHHe aOCOMIOTHO UYEPHOTO Tena). 3aKOH
cMemenus Buna. ['munoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTHS K UMITYJILC (DOTOHA.

®otordpdexr. Onbitel A. I'. Ctonerosa. 3akonsl poTorddexra. YpaBHeHne DUHIITEHHA
s hotordekra. «KpacHas rpanuia» horodddekra.

JlaBnenue cBeTa (B YacTHOCTH, JaBJICHME CBETa Ha aOCOJIIOTHO MOTJIOMIAIOUIYI0 U
a0COJIIOTHO OTpakarolyto mosepxHoctsh). OnbiTel I1. H. JIeGenena.

BonHoBele cBolicTBa yactull. Bosnsl ne bpouns. [{nuna BosiHbL 1€ bpoins u pasmepsl
o0JacTu JoKalu3aluuu ABMKYyIIelcsa yactulbl. KopnyckymsipHo-BonHOBOU Ayanu3M. Judpakius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Cnenuduka usmepenuii B Mukpomupe. CooTHOIIEHUS HeonpeaenénnocTei [ elizendepra.

TexHuueckue ycTpoiicTBa U TEXHOJIOTMYECKHE MPOLECCH: CHEKTPOMETP, (POTOIIEMEHT,
dboTogaTuuk, TYHHEIbHBIH MUKPOCKOII, COJTHEUHast Oatapesi, CBeTOAHO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha YCTAaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GoTodddekra.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIICHHS TTOJIyIIPOBOJJHUKOB OT OCBEIIEHHOCTH.

Cseroauos.

Conneuynas 6arapes.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomet, npakmuxym.

Uccnenosanue goropesucropa.

N3mepenue nocrossaaol [Inanka Ha ocHOBe uccnenoBanus horodrddexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€pPE3 CBETOMO OT HAIPSIKEHUSI.

Tema 2. @uszuka amoma.

OnbITHI IO UCCIEAOBAHUIO CTpoeHus aToMa. [inanerapuas moaens atoma Pesepdopaa.

[Tocrynatel bopa. M3ny4yenue u mornomeHnue (GOTOHOB MPH IEPEX0/ie aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunel criektpoB. CieKTp ypoBHEH 3HEPIUH aToOMa BOAOPO/a.

CrioHTaHHOE M BBIHYKJIEHHOE M3TyueHue cera. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE TMPOLECCHl: CIEKTPaIbHBIA aHAIU3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Hemoncmpayuu.

Mogpens omnbita Pezepdopra.

Habmtoienue nuHedvaTbIX CeKTPOB.

Y CTpoiCTBO 1 AeWCTBHE CUETUYMKA HOHU3UPYIOLINX YaCTHULL.

Onpenenenre AJIMHBI BOJIHBI JIA3€PHOTO U3JIYYECHHUS.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npaKmMuUKym.

HalGmronenue nuHeiyaToro criekTpa.

HccnenoBanue CiekTpa pa3peKeHHOIO aTOMapHOI0 BOAOPOJAa U U3MEPEHHUE TIOCTOSTHHON
Punoepra.

Tema 3. Duszuka amomno2o A0pa u 31eMeHmMapHbIX YACmuy,.

Hyxnonnas monens siapa I'eiizenbepra—Banenko. 3apsia siapa. MaccoBoe 9uCIio sjpa.
N3oTomnsl.

PannoaxkTtuBHOCTE. Anb(a-pacnaj. DIEKTPOHHBIN U MO3UTPOHHBIN Oera-pacnan. ["amma-
U3ITyYEHUE.

3aKkOoH paJMOaKTUBHOTO pacmnana. PaanoakTuBHblE H30TONBI B mpupoae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don mznyuenus. [Jozumerpusi.

DHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuibl. JledekT Macchl spa.

SAnepusie peakuuu. Jlenenue u cuHTe3 sAep. SAxepHeie peakTophl. [Ipobiemsr
YIOPAaBIAEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCMEKThl pa3BUTUS  sIEPHOMU
SHEPreTUKH.



Meroasl perucTpauuy U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHL.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. baproHbl, Me30HbI U JienToHbl. [IpencraBienue o
CranpaptHoil Mmosenu. KBapk-riitooHHas MOJAEIb aIpOHOB.

®dusuka 3a npenenamu CrannaptHoi mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnunctBo ¢uznyueckoil KapTUHBI MUpA.

TexHnueckue ycTpoucTBa U TEXHOJOTMYECKHUE IPOLIECCHI: JO3UMETP, Kamepa BuibcoHa,
AIEPHBI  pPEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot, npaKMuUKym.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (hOHA ¢ UCIIOIB30BAHUEM JI03UMETPA.

Nzydenwne nornomieHus: 6eTa-4acTUI] ATFOMAHUEM.

Pa3znen 8. JjieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. [lpukiiamHoe W MHUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMud. [IpuMEHUMOCTh 3aKOHOB (HU3UKU JJIs1 OOBSCHEHUS MPUPOABI KOCMHYECKHX
00BEKTOB.

Meroabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE ONTHUYECKUE TEJIECKOIIbI,
paznoTenecKomnsl, BHEaTMOoCc(hepHast aCTPOHOMHSL.

Bun 3B€3anoro He6a. Co3Be3ausi, spKue 3BE3/bl, IIIAHETHI, UX BUIMMOE ABH)KEHHUE.

ConneyHas cucrema.

Connue. Conneunas akTUBHOCTh. McTounuk sHepruu CosHia v 3BE37.

3BE3/1bI, WX OCHOBHBIC XapaKTEPUCTHKU. JlmarpamMmma «CHEKTpaJbHBIM KiIacc —
CBETUMOCTbY». 3BE3/bl TJIABHOW IOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY AJIf
3BE3]] T[JIABHOW  MOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEICTABICHUS O IPOUCXOXKACHUH U 3BOJroLMK COJIHLIA U 3BE3]T. DTallbl )KM3HU 3BE3L.

Muneunsiii [1yTs — Hama [Nanaktuka. [lonoxenue u apuxenue Connna B ['anaktuke. Tumbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmmupenue Bceenennoil. 3akon Xa0O06ma. PasOeranue ranakrtuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3inyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HabGmionenuss 3B€3mHOTO Heba HEBOOPYKEHHBIM  TIJIa30M C  HCIOJIB30BaHHUEM
KOMITHIOTEPHBIX MPUIIOKEHUN JITIs1 OTIPEICTICHUS TIOJIOKEHHS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s1 CEeBEpHOro MOMyLIapHs U IPKUE 3BE3/BI.

Habmtonenus B Teneckon JIyHsl, I1aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Pu3nyecKuil NPaKTHKYM.

Crioco6s1 u3mMepeHust PU3NUECKUX BETUYUH C UCTIOIh30BAHIEM aHAJIOTOBBIX M IIU(PPOBHIX
U3MEPUTENbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEITHOCTH  u3MepeHud  (usumueckux BenuuuH. OleHKa TpaHUIl
MO PELIHOCTEM.

[IpoBeneHNME KOCBEHHBIX WM3MEPEHUHN, WCCIECIOBAHUN 3aBUCUMOCTEH (U3HUUIECKUX
BEJIMYMH, MPOBEpPKa MPEATOKEHHBIX THMOTE3 (BBHIOOP M3 pabOT, OMUCAHHBIX B TEMaTHUYECKHUX
pasnenax «Y4eHHYECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM) ).

O0o0maroniee noBTopeHue.

O6o0menre W cucTeMaTH3alusl COJAEp)KaHUsA  pasfenoB  Kypca «MexaHHKay,
«MonexynspHas (U3NKa U TEPMOIUHAMHKAY, «DIEKTpoauHamMuKkay, «KomeOaHus u BOIHBDY,
«OCHOBBI crieUanbHON TEOpPUHM OTHOCHTENbHOCTH», «KBaHTOBas Qu3nka», «IIEMEHTHI
ACTPOHOMHUH U aCTPOPUBUKI.

Pone ¢u3ukm m acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOM, COIMAIBLHON |
ATHYECKOH chepax esaTeIbHOCTH YeIOBeKa, POJib U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OIMKCATEIbHOW, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIHLHON U



MPOTHOCTUYECKON (QDYHKIHMHN (HU3MIECKON TEOpHH, POJib (PU3MUECKOU TEOPUH B (OPMHUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTHHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B O0IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEJICTABICHUH O IpUpoJIE.

MexnpeaMeTHbIe CBSI3U.

N3yuenue kypca pusnku yriyoiaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs: ¢ y4éToM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Mesicnpeomemnsvle nOHAMUA, C6A3AHHBIE C  U3YUEHUEM  MeEMO008  HAYYHOZO0
nO3HaHUA: SBIICHUE, Hay4yHbId (akT, rumnoresa, (GuU3MYecKkas BeJIMYMHA, 3aKOH, TEOpHs,
HaOJroIeHNe, SKCICPUMEHT, MOJCIMPOBAHKUE, MOJENb, U3MEPEHHE, TOTPEIIHOCTH HU3MEPEHHH,
U3MepHUTENIbHBIE IPUOOPHI, LU pOBas 1abopaTopusl.

Mamemamuka: penieHre CUCTEMbI ypaBHeHUU. TpuroHoMmerpuieckue GpyHKIUN: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXXKIECTBO. BekTopel M ux
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOJHBIC 3JIEMEHTApHBIX ()YHKIIHIA.
[Tpu3Haku o100 TPEYroJIbHUKOB, OIPEeIeHUE TUIOIAAN INIOCKUX GUryp u oobéma Te.

Buonozusa: snekTpuyueckue SBJICHUS B XKUBOW NPHpOIE, KoyeOaTelabHbIC IBIKECHHS B
KUBOU IPUPOJIE, FKOJIOTMYECKHE PUCKH IIPU IPOU3BOJICTBE IEKTPOIHEPIUH, FJIEKTPOMArHUTHOE
3arps3HEHUE OKPYXKAIOMIeH Cpelbl, YJIbTPa3ByKOBas TUArHOCTUKAa B MEAWILMHE, ONTHYECKHE
SBJICHUS B KMBOM MPUPOJIE.

Xumun: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

TI'eozpaghusa: marauTHBIE TIOMIOCA 3€MITH, 3aJIe)KH MarHUTHBIX Py, GOTOChEMKA 3eMHON
IOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpuMEHEHNE TOCTOSHHBIX MAarHUTOB, JIEKTPOMArHUTOB, 3JIEKTPOIBUTATEIb
SkoOu, reHepaTop IEPEMEHHOIO TOKA, HWHAYKLIUOHHAs Ie4yb, JHMHUM 3JIEKTpolepeaad,
AIIEKTPOABHUraTeNb, paxap, paaAUONPUEMHHK, TENEBU30p, aHTeHHa, Tenedon, CBY-meun,
yJIBTPa3ByKOBasi JMAarHOCTUKAa B TEXHHUKE, IMPOEKLMOHHBIA ammapar, BOJOKOHHas ONTHKa,
coJHeuyHast OaTapesi, CITy THUKOBBIE IPUEMHHKH, SEpHAs YHEPTeTUKA U HKOJIOTUIECKUE ACTIEKTHI
€€ pa3BUTHS.

[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS [TPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA30OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJbTaThl OCBOCHUsI YydeOHOro mnpeamera «@Pu3MKay JODKHBI OTpaXKaTb
TOTOBHOCTb M CHOCOOHOCTH OOy4arolUMXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEN
MO3ULUEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAlui, IO3UTHUBHBIX BHYTPEHHHX
yOEXKIEHUH, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONbITA AEATEIBbHOCTH B INPOLIECCE PEAM3ALMA OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPpakKaAaHCKOI0 BOCIIUTAHMUA:

. c(OPMUPOBAHHOCTh TPAXKTAHCKOW TMO3MUIIMUA OOYYArOMIerocsi Kak aKTUBHOTO H
OTBETCTBEHHOTI'O YJIeHa POCCUICKOTrO OOIIECTBA;

. OpPUHITHE  TPAAUIMOHHBIX  OOIIEYETIOBEUECKUX  T'YMaHUCTHYECKHX U
JIEMOKPATUIECKUX TIEHHOCTEH;

. FOTOBHOCTh BECTH COBMECTHYIO JI€ATE€IIbHOCTh B HHTEpPECax TIpakIaHCKOTO
oO1iecTBa, yuacTBOBaTh B CAMOYINPaBICHUH B 00pa30BaTeIbHON OpraHU3ally;

. YMEHHE B3aMOJIEUCTBOBAaTh C COI[MAIbHBIMU UHCTUTYTaMU B COOTBETCTBUH C UX
(GYHKITUSAMU ¥ Ha3HAUYCHUEM;

. TOTOBHOCTb K T'YMAaHUTAapPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH.

NATPUHOTUYICCKOI0O BOCIIMTAHUSA:



. c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAaHCKON UACHTUYHOCTH, TATPHUOTHU3MA;

. ONCHHOCTHOC OTHOMCHUC K TOCYHAapCTBCHHBIM CHUMBOJIAM, JOCTUXKCHUAM
POCCUHCKUX YUEHBIX B 00s1acTU (DUBUKH U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

. c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

. CHOCOOHOCTD OLCHMUBATh CUTyallUIO W [PUHHUMATb OCO3HAHHBIC PCIICHUA,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B JIEATEIbHOCTU
y4€HOrO0;

. OCO3HAHHUE JIMYHOT'O BKJIaga B IIOCTPOCHHUE YCTOﬁqHBOFO 6y,I[y1.H€FO.
ICTETUHYECCKOIo BOCIIMTAHUA:
. OCTECTUYCCKOC OTHOHICHHWE K MHUPY, BKIKOYasA OCTETHUKY HAY4YHOI'O TBOPYECTBA,

NpUCYIIETO (PU3HUECKON HAyKe.

TPYAOBOI0 BOCTIMTAHUSA:

. MHTEpEC K pasIuuHbIM cdepaM NpodecCHOHATBHON AEATENbHOCTH, B TOM YHCIe
CBSI3aHHBIM C (DU3UKOM 1 TEXHUKOI, YMEHUE COBEpLIaTh 0CO3HAHHBIN BbIOOp Oy ay1iel mpodeccuun
H pCaJIn30BbIBATH CO6CTBCHHI)I€ JKU3HCHHBIC ITJIaHBbI,

. TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUIO M €amMoO0Opa3oBaHUI0 B 00JacTH
(GU3KMKYN Ha IPOTSKEHUH BCEU KU3HU.

IKOJIOTNYE€CKOr0 BOCIIUTAHMS:

. c(OpPMUPOBAHHOCTh  JKOJIOTMUECKON  KYJbTYpbl, OCO3HaHHE TIJI00aIbHOIrO
XapakTepa dKOJIOTUYECKUX MPOoOIeM;

. IJIAHUPOBAHUE M OCYLIECTBIICHUE JIEWCTBHI B OKPYKAIOUIEH Cpele HAa OCHOBE
3HAHUS [eJIel YCTOWYMBOrO Pa3BUTHS YEIOBEUECTBA;

. pacIIMpEeHUe OIbITa JEATENIBHOCTH 3KOJOTMYECKON HAIpaBJIEHHOCTU HAa OCHOBE
UMEIOIINXCS 3HAHUHU 10 (PU3HKeE.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

. c¢(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasButHs (pU3NIECKON HAYKH,
. OCO3HAHUE LEHHOCTH HAYYHOU NI€ATEeIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHUS

(GU3UKN OCYLIECTBIIATh MPOEKTHYIO U MCCIEAOBATEIbCKYIO J€ATEIbHOCTh UHJIMBUIYAJIbHO U B
rpymre.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTenbHBIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBUS
Ba3zoBble Jloruyeckue aeiicTBus:

. CaMOCTOSITENEHO (DOPMYITHPOBATh U aKTyaIU3UPOBATH MPOOIEMY, paccCMaTpUBATh
€€ BCECTOPOHHE;

. ONPENENATh LENU JEATEIIbHOCTH, 3aJaBaTh IapaMETpbl W KPUTEPUU UX
JTOCTHXKECHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PacCMaTPUBAEMBIX (PU3NYECKUX
SIBJICHUAX

. pa3pabaTeiBaTh TJIaH pEIICHUs MPOOJEeMbl C Yy4ETOM aHamu3a HMEIOIIUXCS
MaTE€pHAIIbHBIX U HEMATEPUAILHBIX PECYPCOB;

. BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
oejsiM, OLCHUBATh PUCKU HOCJ’IC}ICTBI/Iﬁ ACATCIIbHOCTH,

. KOOPJMHHUPOBATh U BBHIMONHITH padOTy B YCIOBUSX PealbHOr0, BUPTYaIHHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

. pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

ba3zoBble ucciienoBare/ibCKkue AeCTBUSA !

. BJIAJICTh HAY4YHOM TEPMHUHOJOTHUEH, KIIOUEBBIMU TMOHATHAMH M METOHAMHU

buznyecKoil HayKu;



. BJIQJICTh HAaBBIKAMH yYeOHO-HMCCIICIOBATEIbCKOW M IMPOCKTHOH JIEATEIBHOCTH B
obnmactu (U3HKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSATEIHLHOMY IIOMCKY METOJIOB
pelreHus 3a1a4 (GU3NIECKOro CoIepIKaHus, IPUMEHECHHUIO Pa3IMYHbIX METOJOB ITO3HAHUS;

. BIQJICTh BHUJAMU JIEATEIHHOCTH IO TIOJYyYEHUIO HOBOTO 3HAHUA, €r0
WHTEPIIPETAIIMH, TIPEOOPA30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CHUTYalHSX, B TOM
YHCIIe IPU CO3/IaHUH YUEOHBIX IPOSKTOB B 00JIACTH (PU3HKH;

. BBISIBJISITH IPUYUHHO-CJICJICTBCHHBIC CBSI3U M aKTyaJIM3UPOBATh 33]1a4y, BHIIBUTATh
TUTOTE3Y €€ PelIeHus, HAXOIUTh apTYMEHTHI JUTS JJOKa3aTelIbCTBAa CBOMX YTBEPKIICHUH, 3a/1aBaTh
napaMeTpbl ¥ KPUTEPUH PEIICHHUS,

. AHAJIM3UPOBATH ITOJYUYCHHBIC B XO4C PCHICHUA 3ada4u PE3YJIbTATbhbl, KPUTHYCCKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

. CTaBUTh H  (OPMYIHPOBATH COOCTBEHHbIE 3afauyd B  00pa3oBaTeIbHOMN
NeSITeIbHOCTH, B TOM UHUCIIE IIPU U3YUEHUU PU3UKY;

. JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

. yMETh MEPEHOCUTh 3HaHMs 1O (U3MKE B  IPAKTUYECKyl0  001acTh
KUBHECACATCIIBHOCTH,

. YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

L] BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIruHaJIbHBIC ITOAXOAblI U PCIICHU A,

. CTaBUTh IPOOJIEMBI U 33JjaUH, JOMyCKAIOII1e aJlbTePHATUBHBIEC PELICHHUS.

Pa6ora ¢ undopmanueii:

. BJIAJCTh HAaBbIKAaMM IOJy4YeHHUs HHPopManuu (U3NUYECKOTO COAEPKAHUS U3

MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIbHO OCYLIECTBIISITh IOUCK, aHAJIN3, CUCTEMATHU3ALNI0 U
MHTEpIpeTannio HHHOPMALIUU PAa3IMYHBIX BUJIOB U (OPM IMpE/ICTaBICHHUS;

. OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

. UCIIOJIb30BaTh CPeACTBAa HHPOPMALIMOHHBIX U KOMMYHHMKAIIUOHHBIX TEXHOJOTHH B
pelIeHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OpraHU3allMOHHBIX 3a/1ad C COOIIOJAECHHUEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU 0€30M1aCHOCTH, TMTHEHBI, PeCypcocOepekeHusl, IPABOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

. CO3/1aBaTh TEKCThI (PM3UUECKOTO COAEPIKAHUS B PA3IUYHBIX (hopMaTax c y4ETOM
Ha3zHa4YeHUsI THPOPMAIUH U LIEI€BON ayAUTOPUHU, BBIOMpPasi ONTUMAIbHYIO (pOpMY NpeacTaBIeHUsS
Y BU3yaJIM3aliH.

KomMmyHukaTHBHbBIEe yHUBepcaibHble yueOHbIe 1eCTBUSA:

. OCYILECTBIIATH OOIEHHE HA YpOKax (PU3UKH U BO BHEYPOUHOH €ATEIbHOCTH;

. pacrio3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(MIIMKTHI;

. Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

. NOHUMaTh W UCMOJb30BaTh NPEUMYIIECTBA KOMAaHAHON M HWHAMBUIYaTbHOM
paboThI;

. BBIOMPATh TEMATUKY U METObI COBMECTHBIX IEHCTBHI ¢ y4ETOM OOLIUX HUHTEPECOB
¥ BO3MOXKHOCTEH Ka)KJIOTO WieHa KOJJICKTHBA,

. NPUHUMATD 1IeJT1 COBMECTHOM JIeITeIbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH

JIEHCTBHS 10 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOW PaOOTHI;

. OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXKIOr0 y4yacTHHMKAa KOMaH/Abl B OOIIMIA
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUIM;

. IpejjlaraTb  HOBBIE IIPOEKTHI, OLEHUBATH UJEHM C TO3ULIUM HOBH3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

. OCYILECTBIIATh MO3UTUBHOE CTPATETMYECKOE NOBEACHUE B PA3IIMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBEpCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anmus:



. CaMOCTOSITEJIbHO OCYIIECTBIISATh ITO3HABATENbHYIO JEATENBHOCTh B 001acTH
(GU3UKU ¥ aCTPOHOMUH, BBISABIISATH MPOOJIEMBI, CTABUTH M (HOPMYITUPOBATH COOCTBEHHBIE 33/1aUH;

. CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIIEHUs PacuETHBIX M KaueCTBEHHBIX 3ajad,
IUTaH BBINIOJHEHUSI TPAKTHYECKOW pPabOThI C y4ETOM MMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MO>KHOCTEH U IIPEAIIOYTEHUM;

. JIaBaTh OLIEHKY HOBBIM CHTYaIlUsM;

. pacuIMpATh paMKH Y4eOHOI0 IpeMeTa Ha OCHOBE JIMYHBIX NMPEANIOUTCHUH;

. JenaTh  OCO3HAHHBIA  BBIOOp, apryMEeHTHpOBaTh e€ro, Opatb Ha ce0s
OTBETCTBEHHOCTD 32 PELICHUE;

. OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

. croco0CTBOBaTh (DOPMUPOBAHUIO U MPOSIBICHHUIO 3PYAULUN B 00JacTH (U3UKH,

MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

. JlaBaTb OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISM;

. BJIAJICTh HABBIKAMH TIO3HABATEIHLHOW PEe(IEKCHUH KaK OCO3HAHMS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

. UCTIONIB30BaTh MPUEMBI peIeKCHH ISl OLUEHKH CHTYyallld, BBHIOOpAa BEPHOTO
peLIcHus;

. YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 X CHUKEHHUIO;

. [IPUHUMATb MOTHMBBI M apryMEHTbl [JpYIrMX IIpU aHaJIu3e pe3yJbTaToB
JIeSATEIbHOCTH;

. IpUHUMATh ce0sl, TOHMMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

. IIPUHUMATh MOTHMBBI M apryMEHTbl JPYIrMX IIpU aHaIW3€ pe3yJbTaToOB
JeATEIbHOCTH;

. IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B npornecce gocTrkeHust IMYHOCTHBIX PE3YIbTaTOB OCBOCHUS IPOTrPaMMBbI 1O (pH3HKe Is
YPOBHS CpeAHero o0mero o0pa3oBaHus y OOy4YaIOMIHUXCS COBEPIICHCTBYETCS 3MOLMOHAIBHBIN
UHTEJUIEKT, MPeAnoaralouui chopMIUpOBaHHOCTS!

. CaMOCO3HAHUS, BKJIOYAIOIIEr0 CIOCOOHOCTh MOHMMATh CBOE HMOIMOHATBHOE
COCTOSIHUE, BUJETh HAINpPaBICHUS Pa3BUTUS COOCTBEHHOH HMOIMOHAIBHOW cdephl, OBITh
YBEPEHHBIM B ce0e;

. CaMOpETyJIMPOBAaHHUs, BKJIIOYAIOIIEI0 CAaMOKOHTPOJb, YMEHHE IPHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTHh aJanTHPOBATHCS K OMOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

. BHYTpeHHGI\/'I MOTHBAIIUH, BKJIIOYAIOIICH CTPpEMJICHUEC K MJOCTWIKCHHIO LCIN H
ycnexy, OITUMU3M, MTHUITUATUBHOCTb, YMCHUC HCP’ICTBOBaTL, HCXOOs U3 CBOUX BO3MO)KHOCTCﬁ;
. OMIIaTHUH, BKJIIOYAIOIICH CIIOCOOHOCTE IIOHHUMATh OMOIIMOHAJIBHOC COCTOSAHUC

JpyTUX, YYUTBIBaTh €r0 MPU OCYILECTBIEHHUH OOLIEHHS, CIOCOOHOCTh K COYYBCTBHIO H
CONEPEKUBAHUIO;

. COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAaUBATh OTHOIIEHUS C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTbh KOH(IUKTHL.

[NPEAMETHBIE PE3VJIBTATHI

K xonmy oOydenust B 10 knacce mpeAMETHBIE DPE3yJbTaThl Ha YTIyOJEHHOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

. MOHUMATh POJIb (PU3UKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOM, IKOJIOTHIECKOM,
COILIMANILHOM M ATHUECKOH chepax AeaTeTbHOCTH YeIOBeKa, POJib M MECTO (PM3UKH B COBPEMEHHOU
HAay4YHOW KapTHUHE MHpa, 3HAYCHHE OIMKCATEIbHOW, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIHLHON W
MPOTHOCTUYECKOW (YHKIHMH (U3UUYECKON TEOPUU — MEXaHHKH, MOJICKYJSpHON (U3NKu u



TEPMOJIMHAMHUKH, POJIb (HU3UIECKON Teopuu B (HOPMHUPOBAHHMH MPEIACTABICHUN O (PU3MUECKOU
KapTUHE MUPA;

. pasinyarh YCJIOBUS NPUMEHMMOCTH Mojeneill (u3nyeckux Tea M IpOLEcCOB
(siBJICHUI): MHEpIMAIbHAS CHUCTeMa OTCY€Ta, aOCOMIOTHO TBEPIOE TEJNO, MaTepHalibHAS TOYKA,
PaBHOYCKOPEHHOE JIBWXKEHHE, CBOOOJHOE TMajieHHe, aOCONIIOTHO ympyras jaedopmanus,
abCoMIOTHO ympyroe M aOCOJMIOTHO HEYNpyroe CTOJIKHOBEHHUS, MOJAENH Tra3a, >KHUAKOCTH U
TBEPAOro (KpUCTAIJIMUECKOro) Teja, WIeadbHBbId Ta3, TOYEUHBIH 3aps], OAHOPOJHOE
AIEKTPUYECKOE I10JIE;

. pasinyarh yciaoBus (TpaHULbl, 00JIACTH) NPUMEHUMOCTH (DPU3MYECKHX 3aKOHOB,
NOHUMATh BCEOOIMI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh MCIOIb30BAHUS
YaCTHBIX 3aKOHOB;

. aHATM3UPOBATh U OOBSACHATH MEXaHHMUYECKHE MPOIECCHl M SBJICHUS, UCIOIb3YS
OCHOBHBIC IIOJIO)KEHHSI M 3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHMUYECKOI'O JIBUKECHMS,
(opMyIIbl KHHEMATHKH PaBHOYCKOPEHHOTO JIBUKEHUS, TpeoOpa3oBanus ["amuies Uit CKOPOCTH
U IEpeMEIIEeHNs, 3aKOHbl HBIOTOHA, MPUHIMII OTHOCUTENBHOCTH ['anmuies, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMILYJbCa M MEXAHUYECKOW SHEPruu, CBs3b pabOThI CUIIBI C
U3MEHEHHEM MEXAaHWYECKOM SHEepruM, YCJIOBUS pPaBHOBECHs TBEPAOro Tena), MPH 3TOM
UCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKAa3blBaTh YCIOBHUS MPUMEHUMOCTU
bu3nuecKkux 3aKOHOB: IpeoOpa3oBaHuil [anmies, BTOpOro M TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHUsSI UMITYJIbCa U MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

. aHAJM3UPOBaTh U OOBACHATH TEIUIOBbIE NPOLIECCHl M SBJICHUS, MCIOIb3Ys
ocHoBHble mosiokeHUss MKT u 3aKkoHBl MOJEKyJIApHOW (U3MKKM U TEpPMOAMHAMHUKHU (CBS3b
JABJICHUsI MIEAJIBHOIO Ta3a €O CpeAHEW KHHETUYECKOW DSHEpruedl TEIJIOBOrO IBWXKCHUS U
KOHLIEHTpAlluel €ro MOJIEKYJ, CBSI3b TEMIEpaTypbl BEIECTBA CO CpPEAHEW KHHETUYECKOU
SHEpPruel TeIIOBOro IBHKEHHS €0 YaCTHL], CBSI3b JaBJIICHUs WJCAIIBHOIO I'a3a ¢ KOHLEHTpALKUEn
MOJIEKYJl M €ro TeMIleparypol, ypaBHeHue MennaeneeBa—Knanelipona, mnepBbli 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX MPOLECCAX), IPH 3TOM HCII0JIb30BaTh
MaTeMaTUYeCKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS IPUMEHUMOCTH YpaBHEHUS
MenneneeBa—KianeiipoHna;

. AQHAIN3UPOBATh M OOBICHATH DJEKTPUUECKHUE SBJIECHUS, HMCIOJb3ys OCHOBHBIE
HOJIOKEHNUS U 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXPAaHEHMs 3JIEKTPHUUECKOro 3apsaa, 3aKOH
KynoHa, noTeH1naabHOCTh 31€KTPOCTATUUECKOTO MOJISL, TPUHIUI CYTIEPIO3UIINH JIEKTPUIECKUX
IOJIEH, TIPU OTOM YKa3blBas YCIOBMsS NPUMEHHMOCTH 3akoHa KylloHa, a Takke NpaKTHYECKU
Ba)XHbIE COOTHOIIEHHUS: 3aKOHBI OMa JIJIsl yyacTKa LIeNH U IS 3aMKHYTOM 3JIEKTPUYECKOH 1IeMH,
3akoH Jxoyns—JIenua, npasuia Kupxroda, 3akonsr @apajes 1715 371€KTpoIu3a);

. ONMMCHIBATh  (PU3MUECKHE TMPOLECChl U SIBICHMS, MCIONb3Yysl BEJIUYUHBI:
NepEeMENIEHNE, CKOPOCTh, YCKOPEHHUE, MMITYJIbC T€Ja M CHCTEMBbI TE€J, CHJIA, MOMEHT CHIIBI,
JaBJeHUE, MOTEHIMAbHAs SHEprus, KMHETUYEeCKas SHEprus, MeXaHWdeckas 3Heprus, pabdora
CHJIBI, LIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHJIa TSDKECTH, CUjla YNPYTOCTH, CHJIA TPEHUS,
MOIIIHOCTb, SHEPTUsl B3aUMOJEHCTBHS Tena ¢ 3eMiEl BOIM3H €€ MOBEPXHOCTH, SHEPTUs yIpyroi
negopMaluu TpPYKUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHas TeMiepaTypa Tena, pabora B
TEPMOJMHAMUKE, BHYTPEHHSS SHEPTUs UealIbHOTO OJIHOATOMHOTO T'a3a, paboTa njealbHOro rasa,
OTHOCHUTEJIbHAS BIAXKHOCTH Bo3ayxa, KIIJ[ maeanbHOro TEIIOBOro ABUIATeNs; JIEKTPHUUECKOE
1oJie, HamnpsHKEHHOCTh AJIEKTPUUYECKOrO MOJIS, HANPSHKEHHOCTH IMOJI TOYEYHOIrO 3apsja WU
3apsHKEHHOrO I1apa B BAaKyyME€ M B JMAJNEKTPUKE, MOTEHLIMAT D3JIEKTPOCTATHUUYECKOTO OIS,
pPa3HOCTh MOTEHLHMAJOB, 3JEKTPOJABMKYLIAs CUia, CHJIa TOKA, HANpsKEHHE, MOILIHOCTh TOKa,
NIeKTpUYecKass €MKOCTh IIJIOCKOIO KOHIEHCATOpa, CONPOTUBIEHUE YydacTKa LENu C
MOCJIe0BATEIbHBIM U TapajIeIbHBIM COETUHEHUEM PE3UCTOPOB, SHEPTUS AIEKTPHUUECKOT0O OIS
KOHJIEHCATOPa;

. OOBSACHATH OCOOEHHOCTH MPOTEKaHUS (PU3NUECKUX SIBICHUN: MEXaHHYeCcKoe
JIBIDKEHUE, TEIUIOBOE JBM)KCHHWE YAaCTHI] BEIIECTBA, TEIUIOBOE pPaBHOBECHE, OPOYHOBCKOE
nBuxkeHue, nuddysus, ucrnapeHue, KUNeHHEe W KOHACHCAIUs, IUIABJIIEHUE W KpPUCTAJUTU3aLus,



HaIlPaBJICHHOCTh TEIUIONEpEeNaun, 3JIEKTPU3aLUs TeJl, SKBUIIOTEHUIMAIbHOCTh IOBEPXHOCTHU
3apsKEHHOr0 IIPOBOJIHUKA;

. MIPOBOAMTD HUCCIIEIOBAaHNE 3aBUCUMOCTHU OJTHOM (PU3NUECKON BEIHMUUHBI OT IPYron
C HCIIOJIb30BAHUEM TIPSMBIX HU3MEPECHHI, MPU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BUAE TIpaduKoB ¢ Y4ETOM
a0COJIIOTHBIX TOTPEIIHOCTEN U3MEPEHUH, 1eTIaTh BHIBOIBI MO pe3yJibTaTaM UCCIEAOBaAHUS;

. IIPOBOJAUTH KOCBEHHbIE M3MEpEeHHs] (U3UYECKUX BEIWYUH, MPU STOM BBIOMpPATH
ONTUMATBHBIA METOJI M3MEPEHUSs, OLICHWBATh a0COJIOTHBIE W OTHOCHUTEIIBHBIC MOTPEITHOCTH
MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

. MPOBOJAUTH ONBITBI MO MPOBEPKE NPEMIOKEHHON THUIOTE3bl: IJIAHUPOBATH
9KCIIEPUMEHT, CcOOUpaTh HSKCIEPUMEHTAIbHYI0 YCTaHOBKY, AaHAJIM3UpPOBaTh IMOJy4YCHHbBIE
pe3yJIbTaThl U JI€JIaTh BBIBOJ O CTATYCE MPETI0KEHHON TUIIOTE3BI;

. coOiroaaTh npaBuia 6€30MacHOro TpyAa MpH MPOBEICHUU UCCIETOBAHHMI B paMKax
y4e0HOTO0  JKCICpUMEHTa, TMpaKTUKyMa U  Y4eOHO-UCCIEAOBATEIbCKOM ©  MPOCKTHOU
JESTEIIbHOCTH C UCIOJIb30BAHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000pyA0BaHNUS;

o pemaTh pacu€THBIC 33/1a4d C SIBHO 3aJlaHHOM M HESBHO 3aJaHHON (DU3UYECKOM
MOJIeJIbIO: Ha OCHOBAaHMHU AaHAJIM3a YCJIOBUA OOOCHOBBIBATH BBIOOP (U3MYECKOW MOIENH,
OTBCUAIONICH TpeOOBaHMSIM 3a7add, NPUMEHATH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNAThl (PU3NUECKUX TEOPH MPH UCIIOIH30BAHIUH MaTEMaTHUYECKUX METOOB PEIlIeHuUs 3a/1a4,
MPOBOJAUTH pAacy€Tbl HAa OCHOBAaHWU HMEIOIIMXCS JaHHBIX, aHAJU3UPOBATh PE3YJbTAThl H
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJIyYEHHBIX PE3YJIbTATOB;

. pemath KadeCTBCHHBIC 3aJayd, TPEOYIOIIMe MPUMEHEHUsS 3HAHWH W3 Pa3HBIX
pa3zenoB Kypca (M3HKH, a TaK)K€ WHTErpalud 3HAHUW U3 JPYTHX IMPEIMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKJIA: BBICTPAWBATh JIOTMYECKYIO LIEMIOYKY PACCYKJICHHI C OMOpPOM Ha M3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SABICHUS;

. UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS A OOBSICHEHMSI OCHOBHBIX IPHUHIIMIIOB
paboThl U3MEPUTEIbHBIX IPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOIOTMYECKUX ITPOLIECCOB;
. NPUBOINUTH TIPUMEPHI BKJIAJa POCCHMCKHX M 3apyOeKHBIX YUYEHBIX-(U3UKOB B

pa3sBUTHE HayKH, B OOBSCHEHHE IPOLIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE TEXHUKU HU
TEXHOJIOTHIi;

. aHaJM3UpPOBaTh W OLEHMBATH IIOCIEACTBUS OBITOBOM M MPOU3BOJCTBEHHOM
JESITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (PU3MYECKHMH IpoLeccamMH, ¢ MO3ULUN 3KOJOTHYECKON
0€30I1aCHOCTH, NPEACTABICHUN O PALMOHAIBHOM IPHPOJIONOIB30BAaHIM, a TAKXKE pPa3yMHOM
MCIIOJIb30BaHUU JIOCTH)KEHUN HAayKHU M TEXHOJOTHH JUIsl JaJbHENIIEro pa3BUTUS YEJIOBEYECKOTO
00111eCTBA;

. OPUMEHSATh pa3jInyHble CcrnocoObl padoTel ¢ uHpopManued (pU3NIECKOro
COJIepKAaHUs C HCHOJb30BAHUEM COBPEMEHHBIX HH()POPMALMOHHBIX TEXHOJOTMH, HpPU STOM
UCIIOJIb30BaTh COBPEMEHHbIE WH(OpPMAllMOHHBIE TEXHOJOTUMU JJIsl TOHMCKa, MepepadoTKu U
OpeabsBleHUsT y4eOHOM U HAay4HO-TIOMYJISIpHOM  MHGOpPMAaluu, CTPYKTypUPOBaHHUS U
UHTEpIpeTalul  UHGOpMAIMM, MOJYYEHHOM U3 pPAa3JIMYHBIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBaTh IMOJyyaeMyl HMH(OpMAaIMI0 U OLEHUBaTh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE
UMEIOLINXCS 3HAHUN, TaK ¥ Ha OCHOBE aHaJli3a UCTOYHUKA WH(OpMaLINK;

. IPOSIBIATh OpPraHM3aLMOHHBIE M I103HABATENIbHBIE YMEHHS CaMOCTOSTEIbHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHUW B  TMpoOLIECCE€ BBIMOJHEHHS TMPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIBCKUX PA0OT;

. paboTaTh B rpyIie ¢ UCIIOTHEHUEM Pa3IMYHbIX COLIMAIbHBIX POJIeH, TUIAHUPOBATh
paboTy Tpynmbl, palMOHAIBHO pPACHpPENENsATh JEATeNbHOCTh B HECTaHJAPTHBIX CUTYalUsX,
aJIeKBaTHO OIICHMBATh BKJaJ KaXKIOIO M3 YYaCTHUKOB TIPYMIbl B PELIEHUE paccMaTpuUBaeMOil
po0IeMbl;

. NpOSBIATE MOTHBAMIO K Oyaymed mnpodeccHoHaNbHOM NeATeNbHOCTH IO
CHEeUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



K xonmy o6yuenusi B I1 Knacce npenMeTHbIe pPe3yJbTaTbl Ha YIIIyOJNIEHHOM YPOBHE
JIOJDKHBI OTPaXkaTh cPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

. MOHUMATh POJb (PU3UKU B HKOHOMUYECKOM, TEXHOJOIMUECKOM, COIMAIbHON U
THYECKOU cdepax AEATEIbHOCTH YEIOBEKa, POjb U MECTO (PU3MKH B COBPEMEHHOW HAy4YHOMH
KapTUHE MHpPA, POJIb ACTPOHOMHHM B IPAKTUYECKOM AEATEIBHOCTH 4YEJIOBEKAa M JlajJbHEHIIEM
HAayYHO-TEXHUUYECKOM  pa3BUTHH, 3HAYEHUE ONMCATEIbHOM, CUCTEMATU3HPYIOIIEH,
OOBSCHUTENIBHON M MPOrHOCTUYECKOW (YHKIUN (PU3NYECKOW TEOPUU — IIIEKTPOJAUHAMUKH,
CHEUMATbHON TEOPHUH OTHOCHUTEIBHOCTH, KBAaHTOBOW (U3WKH, pONb (U3NYECKOH TEOpUH B
dbopMupoBaHUY MPEACTaBICHUHN 0 HU3UUECKON KapTHHE MUPa, MECTO PU3NYECKON KapTHUHBI MUPa
B O0OLIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX PEACTABIECHUIN O IPUPOJIE;

. pa3ianyaTh YCIOBHUS MPUMEHUMOCTH Mojeiedl (PU3MYEeCKHX Tel W IPOLECCOB
(sIBJIEHUIT): OAHOPOJHOE DJEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IIOJIS, TapMOHHYECKHE
KojeOaHusl, MaTeMaTUYeCKUN MAasTHUK, HACaIbHBIA NPYKUHHBIA MasTHUK, TapMOHUYECKHE
BOJIHBI, MJI€aJIbHBINA KOJIEOATENbHbII KOHTYp, TOHKAs JMH3a, MOJEJIe aToMa, aTOMHOTO siJpa U
KBaHTOBOU MOJIEJIM CBETA;

. pasnu4aTh yCIOBUs (TpaHUIIBI, 00JaCTH) MPUMEHUMOCTH (DPH3UYECKHX 3aKOHOB,
MOHMMATh BCEOOMIHI XapakTep (hyHAaMEHTaIbHBIX 3aKOHOB M OTPAHHUYEHHOCTh MCIOJIb30BAHUS
YaCTHBIX 3aKOHOB;

. AHAIU3UPOBATH U OOBIICHSITH JIEKTPOMATHUTHBIE MPOLIECCHI U ABIICHUS, UCIIONIb3YS
OCHOBHBIE MOJOXEHHUS M 3aKOHBI 3JEKTPOJUHAMUKN U CHEIUATIbHON TEOPUH OTHOCHUTEIbHOCTH
(3aKOH COXpaHEHMs DIEKTPUYECKOro 3apsja, cuia Awmmepa, cuia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM WHAYKIMHU, npaBwio Jlenma, cBs3p OJIC caMOMHAYyKIMHU B DSJIEMEHTE
3JIEKTPUYECKOM LIETH CO CKOPOCThIO M3MEHEHMS CHUJIbl TOKA, MOCTYJATHl CIELUAIbHOW TEOpUHU
OTHOCHUTEJIbHOCTU DUHILTENHA);

. AQHAIM3UPOBATh M OOBICHATH KBAaHTOBBIE IPOIECCHl U SIBICHUS, HCIOJB3YA
MIOJIOKEHHS KBAaHTOBOM (H3MKH (ypaBHEHHE DWHIITEHHA Ui HoTodddexTa, mepBolid U BTOPOH
noctynatel bopa, TpUHIMI COOTHOIIEHHs HeompeneiaéHHocTeil ['eiizeHOepra, 3aKOHBI
COXpaHEHHs 3apsiIOBOIO UM MacCOBOTO YHCENI M HHEPrud B SACPHBIX pEaKUUsiX, 3aKOH
pPaZo0aKTUBHOTO pacmaja);

. ONMMCHIBATh  (PU3MUECKHE TMPOLECChl U  SIBICHMS, MCIONb3Yysl BEIUYUHBI:
HaNpPsDKEHHOCTD  JJIEKTPUYECKOTO TIOJS, IOTEHIHUAN 3JIEKTPOCTATHYECKOTO IIOJs, Pa3HOCTh
MOTEHILINAJIOB, AMEKTPOABIKYILAs CUila, MHAYKIMS MarHUTHOTO IOJIsl, MAarHUTHBIN MOTOK, cCHUJia
AmMrnepa, UHIYKTUBHOCTb, 3JIEKTPOABUKYILAS CHJIa CAMOUHIYKIIMH, SHEPTUsl MArHUTHOTO TOJIA
IIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, TIOJHAS YHEPIHsl, SHEPTUs MOKOsI CBOOOIHOMN
YaCTHIIbI, SHEPTHSI U UMITYJIbC (POTOHA, MACCOBOE UUCIIO U 3apsi]l Apa, SHEPIUs CBA3U Apa;

. OOBSACHATH OCOOEHHOCTH MPOTEKaHUS (PU3MUECKUX SIBICHUMN: 3JIEKTPOMarHUTHAS
UHIYKIUS, CAMOMHJIYKIIMS, Pe30HAHC, HHTepEpEeHIUs BOJH, AU(paKIus, AUCHEpCUsi, NOIHOe
BHyTpeHHee oTpakeHue, dotodnekrpuyeckuii 3¢dext (hotorddekr), anbda- u O6era-pacnaabl
a1ep, raMMa-u3JydeHue saep, Guzndeckre NPUHIUII CIIEKTPAIbHOTO aHAIN3a U paboThI J1a3epa;

. ONpeeNaTh HamnpaBiIeHUE WHIYKIMH MarHUTHOTO TOJs NMPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenna;

o CTPOUTHh H300paKEHUE, CO3/1aBaEMOE€ IIOCKUM 3€pKaJioM, TOHKOH JIMH30M, U
PacCUMTBIBATh €T0 XAPAKTEPUCTUKH;

. MPUMEHSTh OCHOBOIIOJIAraloIlie acTPOHOMMYECKHUE MOHSTHS, TEOPUU U 3aKOHBI
JUI aHallu3a U OOBSICHEHUS (U3MYECKUX IPOIECCOB, MPOUCXOMIIIUX B 3BE3AAX, B 3BE3THBIX
CHCTEMax, B MEXKTJITaKTHUYECKOU CpeJie; IBMKEHUST HEOSCHBIX TEJ, DBOJIIOINY 3BE31T 1 BeenenHoi;

. OPOBOJIUTH  HUCCIENOBAaHME  3aBUCHUMOCTEH  (U3MYECKUX  BEIWYMH  C
HCIIOJIb30BaHUEM TMPAMBIX H3MEPEHHM, MPH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHPOBATh
pe3yJabTaThl MOJIYYCHHOW 3aBUCHUMOCTH (U3UUECKUX BEJIWYMH B BHUJE TpapUKOB C y4ETOM
a0COIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, AeNIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;



. MPOBOANTH KOCBEHHbIE M3MEpEeHHs] (U3NYECKUX BEJIWYUH, MPU STOM BBIOMpPATH
ONTUMAJIHBIA METOJ W3MEPEHHUs, OLEHHBATh A0OCOJIIOTHBIE M OTHOCUTENbHBIC MOTPEIIHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

. IPOBOAMTH OIBITHl IO IPOBEPKE NPEIJIOKEHHOW THUIIOTE3Bl: IUIAHUPOBATH
9KCIIEPUMEHT, COOUpaTh HSKCIEPUMEHTAIbHYI0 YCTaHOBKY, AaHAJIM3HpPOBATh IMOJy4YCHHbIE
pE3yJIbTaThl U JENaTh BBIBOJ O CTATyCE MPEJIOKEHHON TUIIOTE3BI;

. OMKCHIBATh METObI MOMyUYEHUSI HAYYHBIX ACTPOHOMUYECKHUX 3HAHUM;

. co0ur01aTh MpaBUIIa 6€30MacHOT0 TPY/Aa IIPH MPOBEACHUH UCCIIE0OBAHUH B paMKax
y4eOHOr0  SKCIepUMEHTa, TMpakTUKymMa U  Y4eOHO-HCCIEAOBATEIbCKOM U  MPOEKTHOU
JeSITEILHOCTH € MCIIOJIb30BAaHUEM U3MEPUTENILHBIX YCTPOUCTB M Ja00paTOPHOTO 000PYA0BAHHS;

. pemate pacuéTHbIC 3a/layl C SIBHO 33/JIaHHON M HESIBHO 3a/JIaHHOMN (U3NYecKoi
MOJICNIbIO: HAa OCHOBAHWHW AaHAJHM3a YCJIOBUS BBHIOMpATh (PU3MUECKUE MOJETH, OTBEYAroIlne
TpeOOBaHUSIM 3a/ayd, NPUMEHATH (OPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJaThl
(U3MUECKUX TEOPH TPU UCIIOIb30BAaHUN MAaTEMATHIECKUX METOIOB PELICHHS 33a/1a4, IPOBOANUTH
pacuéThl Ha OCHOBAaHHM HMMEIOLIUXCS JaHHBIX, aHAIU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH
METO/Ibl PEIIEHUS C YYETOM IOJYyUEHHBIX PE3yJIbTaTOB;

. peliaTh KaueCTBEHHBIE 3a/layM, TpeOyrollue MPUMEHEHUs 3HAHUM U3 pPa3HBIX
pa3nenoB Kypca (U3WKH, a TaKKe MHTETPAllMM 3HAHUN U3 OPYTUX TPEJIMETOB E€CTECTBEHHO-
HAYYHOTO ILIMKJIA: BHICTpAMBaTh JIOTUYECKYIO ILIETIOUKY PACCYKIEHUN C OMOpOW Ha U3y4YEHHbBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHHUS;

. UCIIONIb30BAaTh TEOPETHUYECKUE 3HAHUS AJsi OOBSICHEHHsS] OCHOBHBIX IPHHIIUIIOB
paboThl U3MEPUTENBHBIX IPUOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOIMUECKUX MPOIIECCOB;
. MPUBOJIUTH TMPUMEPHl BKIIAJa POCCHMCKUX U 3apyOexkHBIX YUYEHBIX-(PU3UKOB B

pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPY)KAIOLIETO MHUpPA, B pa3BUTHE TEXHUKU H
TEXHOJIOTHH;

. aHATM3UPOBAaTh W OICHUBATH TIIOCIEACTBUS OBITOBOW ¥ MPOU3BOJICTBEHHOM
JeSITeIbHOCTH YEJIOBEKa, CBA3AHHOM C (PM3NYECKMMHU NPOLECCAMH, C MO3ULUH 3KOJOrMYECKON
0€30I1aCHOCTH, TPEACTABICHUNH O PALMOHAIBHOM IPHPOJONOIB30BaHIH, a TAKXKE Pa3yMHOM
UCIOJIb30BaHUM JOCTHKEHUH HAYKU M TEXHOJOTHM AJIs albHEHIIero pa3BuTHs 4eJI0BEYECKOro
00I11eCTBa;

. NPUMEHATh pa3iMuHble CrnocoObl paboTel ¢ HH(OpManue (U3NIECKOro
COJIepKaHUsI C WCIOJIH30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHHA, MPU STOM
UCIMOJIb30BaTh COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJIOTUH Ui TOHMCKa, INepepaboTKu U
NpeIbSBICHUsT Y4eOHOH W HAYYHO-TIOMYJSIPHOW WHGOpPMANWH, CTPYKTYpUPOBAaHHUS H
UHTEpHpeTanuu HHGPOpPMAlUK, TMOJYYEHHOM U3 pa3lW4YHbIX MCTOYHHMKOB, KPUTHUECKU
aHAJTM3UPOBATh MOJydyaeMyl0 HH(OpMAIMio W OLEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE
UMEIOIUXCS 3HAaHUM, TaK U Ha OCHOBE aHaJIM3a UCTOYHHMKA HH(OpMAIIHH;

. NPOSIBJIATH OpPraHU3AIMOHHBIE ¥ II03HABATEIbHBIE YMEHHS CaMOCTOSATEIBHOTO
npuoOpeTeHus] HOBBIX 3HAaHMUW B  TPOLECCE BBINOJHEHHUS HPOEKTHBIX U y4yeOHo-
HCCJIEIOBATEIbCKUX padoT;

. paboTaTh B rpymIe ¢ UCIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX pOJieH, IIaHUPOBAThH
paboTy TpyNImbl, PalMOHAIBFHO PACHPEIEIATh NIeATEIFHOCTh B HECTAHIAPTHBIX CUTYaIUsX,
a/IeKBaTHO OIICHMBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB I'PYMIBI B PELICHHE paccMaTpuBaeMoi
po0JIEMBI;

. OpOSIBIATE MOTHBAIMIO K Oynaymedl mnpodeccHoHanbHOM JesATeTbHOCTH 10
CIIENUATBLHOCTSM (DPU3UKO-TEXHHUECKOTO MPODHUIIS.

TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHoBaHue pa3iesioB KoJsinyecTBO 4YacoB JJIEKTPOHHbIE
n/ ¥ TeM NPOrpaMMbl Bcer | KouTtposabH | IlpakTuueck (mudpoBble)
i 0 ble paboThl ve paboTbl | 0Opas3oBaTesIbH
ble pecypchl




Pasaen 1. HAYYHBIA METO/ IO3HAHU S IPUPOJbI

1.1 | HayyHbiil MeTOA 6
NO3HAHUS NPUPO/bI
UToro no pasgeny 6
Pasaen 2. MEXAHUKA
2.1 | KunemaTuKa 10 1
2.2 | luHaMuKa 10
2.3 | CtaTHKa TBEpJOro TeJsa 5 1
2.4 | 3aKOHBI COXpaHEHUS B 10 1
MeXaHUKe
HToro no pasaeny 35

Paspaen 3. MOJIEKYJIAPHAA ®U3UKA

U TEPMOJAWHAMHKA

3.1 | OcHOBBI 15 1
MOJIEKYJIIPHOKHHETHYEC
KOW TEOpHUU

3.2 | TepmoguHamuka.TensoB 20 1
ble MallIMHbI

3.3 | ArperaTHble COCTOSIHUA 14 1
BellecTtBa. ®a3oBblie
nepexo/ibl

HToro no pasaeny 49

Pasaen 4. JJIEKTPOAUHAMUKA

4.1 | DJIeKTpUYeCKOoe noJie 24 1

4.2 | llocTossHHBIN 24 1
3JIEKTPUYECKUU TOK

4.3 | TokH B pa3JIMYHbIX 6
cpefax

WToro no paszeny 54

Pasaen 5. PUSUYECKUNA NPAKTUKYM

e KoJiebaHUud

5.1 | du3nyecKu NPpakTUKYM 16 ‘ 16 ‘
HToro no pasgeny 16
Pe3epBHOe BpeMd 10
OBIIEE KOJIMYECTBO YACOB | 170 8 16
[10 IPOTPAMME
11 KJIACC
Ne HaumeHoBaHue KoJsinyecTBO 4YacoB JJIeKTPOHHbIE
n/ pas3/iesioB U TEM Bcer | KouTposibHbl | [IpakTUuecku (uudpoBsbie)
n NporpaMMal 0 e paboThl e paboThl 06pa3oBaTe/IbHbI
e pecypchl
Pa3aen 1. JJIEKTPOAUHAMUKA
1.1 | MarHuTHoOe noJie 14
1.2 | dsieKTpoMarHuTHas 13 1
WHAYKIUS
UToro no pasgeny 27
Paszzaen 2. KOJIEBAHUA U BOJIHBI
2.1 | MexaHu4yeckKue 10
KOoJIeOaHUs
2.2 | QNIeKTPOMarHUTHBI 15




2.3 | MexaHu4yecKue U 10 1
3JIeKTPOMarHUTHbIE
BOJIHBI
2.4 | OnTuKa 25 1
HToro no pasaeny 60

Paspes1 3. OCHOBbBI CIIEHMAJIBH

Ol TEOPUU OTHOCUTEJBHOCTH

3.1 | OcuoBel CTO

5

1 |

HUToro no paszaeny

5

Paspen 4. KBAHTOBAA ®U3UKA

4.1 | KopnyckynspHo- 15
BOJIHOBOM AyaJIU3M
4.2 | ®usuka aToma 5
4.3 | ®u3ukKa aTOMHOTO 5
a/pau
3JIEMEHTAPHbIX
4YacTHul]
HToro no pasaeny 25

Paspaen 5. 3JIEMEHTbI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 | 3neMeHTBI 12
aCTpOHOMUHU U
acTpoPHU3UKHU

HToro no paszeny 12

Pasaen 6. PUSHYECKUNA NPAKTUKYM

6.1 | ®usudeckuut
NPAKTUKYM

16

16

HUToro no pasaeny

16

Pasaes1 7. OBOBIIAIOIIEE IOBTOPEHUE

7.1 | CucteMaTu3anus u
06001IEeHHE
npeJiMeTHOr 0
COZlep>KaHUs U
OIbITA
JesITeJIbHOCTH,
NpUOOPETEHHOTO
IpU U3yUYEHUHU
Kypca ¢pusuku 10 -
11 ksiaccoB

15

HToro no pasaeny

15

Pe3epBHOe BpeMd

10

OBIIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

170

16

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoka KoJsinyecTBO 4YacoB JJIeKTPOHHbIE
n/ Bcer | KonTposbHbl | [IpakTHyecku nudppoBble
n ) e paboThl e paboThl 06pa3oBaTe/IbHBI
e pecypchl

1 dusuka - 1
byHaMeHTa/IbHasA
HayKa o mpupoze




Hay4Hbil MeTO/,
NO3HAHUS U METO/bl
uccaeJ0BaHusA
bU3NYECKUX SIBJIEHUUN

JKCIIepUMEHT U
Teopusd B Ipolecce
IIO3HAHUS IPUPOBI.
Hab6usroneHue u
3KCIIEPUMEHT B
busuke

Cnoco6bl M3MepeHus
bU3UYECKUX BEJIUYHUH

Ab6cosoTHad 1
OTHOCHUTeJIbHasi
HOTPEUIHOCTH
M3MepeHUun
bU3nYEeCKUX BEJIUYUH

MopenupoBanue B
dusuke. Posb 1 MmecTo
bu3uKHU B
bopMUpOBaHUU
COBpPEMEHHOH
HAy4YHOM KapTHUHBI
MHUDA, B
NpaKTHUYECKOU
JlesITeJIbHOCTH JII0Jler

MexaHu4yeckoe
ABWxeHHUe. CucteMa
oTcyeTa.
OTHOCUTENbHOCTDb
MeXaHU4YeCKOro
ABwxeHus. [IpssMas u
obpaTHas 337ja4u
MeXaHUKHU

Paguyc-BekTop
MaTepUualbHOU TOUYKH,
ero NpoeKL MU Ha OCH
KOOpAWHAT.
TpaekTopus.
[lepemelieHue.
CkopocTb. Ux
NpPOEKIMU Ha OCU
KOOpAHHAT

PaBHOMepHOe
NpsSIMOJIMHENHOE
JIBUYKEHUeE.
['paduueckoe
OomnvcaHUe
pPaBHOMEPHOTO
NpPSIMOJIMHEMHOTO
JIBIDKEHUS




10

CrnoxeHue
nepeMeleHUH U
ckopocTtei. Pemienue
3a4ay4y

11

HepaBHOMepHOe
JIBUKEHUeE.
MrHoBeHHas
CKOpPOCTb. YCKOpeHHue.
[IpamMonvHenHoe
JIBIDKEHUE C
NOCTOSAHHBIM
YCKOpEeHUEeM

12

['padpuyeckoe
omnvcaHUue
NPSMOJIMHEUHOTO
JIBMP>KEHUS C
MOCTOSIHHBIM
YCKOpEeHHEM

13

CBobOOZHOE MMaieHHE.
YckopeHue
CBOOOHOTO IMaJIEHUS.
3aBHMCUMOCTb
KOOPAHHAT, CKOPOCTH,
YCKOPEHHUS OT
BpEMEHHU U UX
rpaduKu

14

JIB>KeHUe TeJa,
OPOIIEHHOIO MO/,
YIJIOM K TOPU30HTY

15

KpuBosunHeliHoe
JBWKeHUe. /[ BUXKeHUEe
110 OKPY>KHOCTH.
YrJioBasi ¥ IMHeNHasA
ckopocTs. [lepruog u
4yacTorTa.
LleHTpOoCTpeMUTENIBHO
€ Y [I0JIHOE YCKOpeHUe

16

KoHnTposibHas paboTta
10 TeMe
"KunemaTtuka"

17

l'[epBbH‘U/'I 3aKOH
HproToHa.
HWuepupanbHbie
CUCTEMBI OTCYETA.
[TpunIUn
OTHOCUTEJIbBHOCTH
[anunes.
HeuvHepuuasibHbie
CUCTEMBI OTCYETA

18

Cuia.
PaBHOAeNCTByOLAs




cuisa. Bropoii 3akoH
HbroToHa. Macca

19

B3aumMojeiicTBUe TeJl.
Tpetui 3akoH
HbloTOHa

20

[IpuHUDI
Cyleprno3UuLlMu CUJL.
PemeHue 3aga4 Ha
NpuMeHeHHe 3aKOHOB
HproToHa

21

3aKOH BCEMUPHOTO
TACOTEHUS.
JKBHBaJIEHTHOCTb
rpaBUTALMOHHOU U
MHEpPTHOM MaccChl

22

CuJia TIXKEeCTU U
YCKOpeHUe
CBOOOJIHOTO NaJleHUs

23

/IBM>XeHHe HebeCHbIX
TeJ U UX
MUCKYCCTBEHHBIX
CIyTHUKOB. [lepBad
KOCMUYeCcKas
CKOPOCTb. 3aKOHbI
Kenuiepa

24

Cuna ynpyrocru.
3akoH I'yka. Bec Tesia

25

Cuia TpeHus.
[Ipuposa v BUABI CUJI
TpeHud. [[BUXKeHUe B
)KUJKOCTHU M rase C
Y4YE€TOM CUJIbI
CONIPOTUBJIEHUSA
cpe/bl

26

JlaBsieHue.
['mapocraTuyeckoe
JaBJieHue. Cuja
Apxumega

27

AGcosI0THO TBepaoe
TeJio.
[locTtynaTtesibHOE U
BpalLjaTeJbHOE
JIBIDKEHUE TBEPJIOTO
TeJsa

28

MoOMEeHT CUJIbI
OTHOCHUTEJIbHO OCHU
BpaleHnud. [lieqo
CUJIbI

29

CJI0>KeHuUe CuJI,
NPUJIOKEHHBIX K
TBEPJIOMY TeJy.




LleHTp TAXKeCTH TeJia.
YcnoBus paBHOBecUA
TBepZoro TeJsa. Buabl
paBHOBeCUs

30

PemeHue 3aga4

31

KonTposbHas paborta
o TeMe "J/IluHaMHKa.
CTaTHKa TBepI0ro
Tesna"

32

HUmnyabc
MaTepHa/JbHOW TOYKH,
CUCTEMBI
MaTepHa/bHbIX TOYEK.
LleHTp Macc CUCTeMBI
MaTepHa/IbHbIX TOYEK.
Teopema o ABMKEHUU
LIeHTpa Macc

33

WUMnysibc cuabl U
M3MeHeHUe UMIyJIbCa
TeJsia. 3aKOH
COXpaHeHHUs
MMIIyJIbCa.
PeakTuBHOE
JIBI>KEHUE

34

MoMeHT uMnyJibca
MaTepHa/bHOW TOYKH.
[IpencraBieHue o
COXpaHEeHWHU MOMEHTaA
MMIIyJIbCa B
LleHTPaJIbHbIX NOJIAX

35

Pemienue 3agau

36

Pa6oTa cusibl Ha
MaJIOM U Ha KOHEYHOM
nepeMeleHuH.
['paduyeckoe
npejcTaBJaeHHe
pabOThI CUJIBI.
MOIIHOCTb CUJbI

37

KuHeTHu4eckas
3Heprus. Teopema 06
W3MEeHEeHUH
KHUHEeTHU4YeCcKoH
3Hepruu
MaTepHuaJbHON TOUYKH

38

[loTeHUMa/IbHBIE U
HeloTeHLMaJIbHbIe
CUJIBL.
[ToTeHnManbHada
aHeprus. Bropas
KOCMHUYecKasd
CKOpOCThb




39

TpeTba KocMUYecKas
CKOpOCTb. CBA3b
paboThl
HeIMoTeHLMaJbHbIX
CWJI C UBMEHEHUEM
MexXaHU4YeCKOU
3HEPTHUM CUCTEMBI
TeJ. 3aKOH
COXpaHeHUs
MeXaHUYeCKOH
3HEprum

40

Ynpyrue v Heynpyrue
CTOJIKHOBEHHUS.
YpaBHeHue bepHyiu
JJIST UieaJIbHOU
YKUJIKOCTH

41

KoHnTposibHas paboTta
1o TeMe "3aKOHBI
COXpaHEeHUs B
MexaHuKe"

42

PasBuTtue
npenCcTaBJIeHUM O
NpUupo/ie TENJIOTHI.
OcHOBHBbIE
noJioxxenuss MKT.
Auddysus.
bpoyHoBckoe
JBIKEHUE

43

CtpoeHnue
razoo6pasHbIX,
KUJKUX U TBEP/bIX
TeJs1. XapakTep
JIBIDKEHUS U
B3aUMO/JeNCTBUSA
YaCTHUI] BellleCTBa

44

Macca u pasmepbl
MoJieKyJl (aTOMOB).
KosinyectBo
BellecTBa.
[locTossHHasA
ABorajzpo

45

Temneparypa.
TemioBoe
paBHOBecue. [lIkana
Lenbcus

46

Pemienue 3agau

47

WpeasbHBIN ras.
['a30BbI€ 3aKOHEI

48

YpaBHeHue
MeHgesieeBa-




KianerpoHa.
Pemienue 3agau

49

A6costoTHas
TeMIlepaTypa. 3aKOH
JlajibToHa

50

H3omnpouecce! B
UJleaJIbHOM rase
IOCTOSIHHBIM
KOJIN4eCTBOM
BellecTBa

51

['padpuyeckoe
npeJicTaBJieHue
M30MPOLECCOB:
M30TepMa, U30X0pa,
n3ob6apa

52

OcHOBHOE ypaBHeHUE
MKT

53

Penienue 3agau

54

CBs13b abCOJIIOTHOM
TeMIepaTyphl
TepMOJAMHAMUYECKOUN
CHUCTEeMbI CO CpeiHEN
KHUHeTH4YeCcKoH
3Heprueu
NOCTYINaTEJNbHOTO
TEIJIOBOTO JIBUXKEHUS
€€ 4acTulj,

55

060611eHUe U
chUcTeMaTH3alus
3HaHUH N0 TEME
"OcHoBbl MKT"

56

KoHTpoJibHasA paboTa
1o TeMe "OCHOBBI
MKT"

57

TepMoguHamMmHuyeckas
cucteMa. 3aJlaHue
BHEILHUX YCJI0BUU
aaga T/l cucteMal.
BHemHue u
BHyTpEeHHHUE
napaMeTpBhl.
[TapameTps! T/}
CHUCTEMbI KaK CpeJlHUe
3HA4YeHMUs BeJIMYHH,
ONHCBIBAIOIIUX €€ Ha
MHUKPOCKOIIUYECKOM
ypOBHE

58

HyneBoe Hayasio
TEepMOJAVHAMUKHU.
CaMonpour3BoJIbHAsA
pesnakcauusa T/




CUCTEMBI K TE€IIJIOBOMY
PaBHOBECHIO

59

Mogenb uaeaabHOT 0O
rasas
TepMOJMHAMUKE.
YcinoBus
NPUMEHHUMOCTH 3TOU
MO/IeJId

60

YpaBHeHue
MeHpeneeBa-
Kiianeipona u
BbIpaXKeHUe JJid
BHYTpPEHHEH SHEPTUU

61

BripaxeHue 14
BHYTpPEeHHeU dJHepruu
OZJHOQTOMHOTI'0
HJleaJIbHOTO rasa.
KBasucraTuyeckue u
HecTaTU4ecKue
IPOLIECChI

62

JdsieMeHTapHas
paboTa B
TepMOJUHAMUKE.
BeruuciieHre paboThl
no rpaduky npotecca
Ha pV-auarpaMmme

63

Tensionepenaya Kak
Croco6 U3MeHeHHus
BHYTpEHHeU 3Hepruu
T/l cuctembl 6e3
coBeplIeHUs paboThl

64

KoHBek1us,
TEMJIONPOBOHOCTb,
U3JlyYeHHue

65

KoJinyecTBO TENI0THI.
TenysoéMKOCTb TeJa.
YnenbHasa u
MoJIsipHas
TEIJIOEMKOCTHU
BelllecTBa. Y aeJibHasd
TemnJioTa CrOpaHus
TOIJIMBA

66

PacuéT kosimyecTBa
TeIJIOThI [IPU
TenJionepeiaye

67

[lousaTue 06
aJuabaTHOM
npouecce. [lepBbiit
3aKOH
TepMOJUHAMUKHU




68

KoJsinyecTBO TeNnj0ThI
Y paboTa KaK Mephbl
W3MeHeHUs
BHYTpEeHHEH SHEPTUU
T/l cucTeMbl

69

BTopoii 3akoH
TepMOJWHAMUKHU 1
pPaBHOBECHBIX U
HepaBHOBECHBIX
IPOLIECCOB.
Heob6paTtumocTb
NpUPOJHBIX
IpPOLIECCOB

70

[IpuHUMIIBI AeNCTBUA
TeNJIOBbIX MalllUH.
KIIJ

71

MakcuMaJsibHOe
3HaveHue KIIJ. LHuka
Kapno

72

Penienue 3agau

73

JKOoJIOTHYECKHE
aCIeKThl
HCII0JIb30BaHUSs
TEIJIOBBIX
JABUTraTesJeH.
TemnsioBoe
3arpsi3HeHue
OKpY>KawlleH cpefbl

74

Pemenue 3aau

75

06061EeHHE U
cHCTeMaTH3alus
3HaHUH N0 TEME
"TepMoauMHaMUKa.
TensioBble MalIKUHBI"

76

KoHTpoJibHast paboTa
110 TeMe
"TepMoaHaAMUKa.
TensioBble MalIMHBI"

77

[lapoob6pa3oBaHue u
KOH/IeHcalusl.
Hcnapenue u
KMIeHUe. Yae/bHas
TenjaoTa
napoo6bpa3oBaHUs

78

HachllieHHbIE U
HeHachblllleHHbIe
napbl. KayecTBeHHas
3aBUCUMOCTb
MJIOTHOCTH U
JaBJIeHUsI
HaCbIIEHHOTO napa




OT TeMIlepaTyphbl, UX
HEe3aBUCUMOCTbD OT
00'b€Ma HACBIIEHHOTO
napa. 3aBUCUMOCTb
TeMIlepaTyphbl
KUIIEHUS OT JaBJIEHUS
B )KUJIKOCTHU

79

Biia>kHOCTBb BO3ayXa.
AbconoTHaa U
OTHOCHUTeJIbHas
BJIQXKHOCTD

80

Pemienue 3agau

81

TBéppoe TeJo.
Kpucraninyeckue u
amMmopQHBbIe TeJa.
AHu3zoTpoOnUAa
CBOWCTB KPUCTAJJIOB

82

[lnaBseHue u
KpUCTaJIM3al1s.
YnenvHasa TenJsora
IIJ1aBJIEHHS.
Cybaumanus

83

Jedbopmanuu
TBEPJOTO TeJa.
PactsaxkeHnuve v
ckaTtue. CoBUT.
Moayab FOHra.
[Ipenes ynpyrux
Jebopmanui

84

TenoBoe
pacuiMpeHue
XKUJKOCTeH U
TBEPABIX TeJL
AHrapMoHu3sm
TeMNJIOBbIX KOJIeOaHUI
YaCTHUI] BellleCTBa

85

[Ipeobpa3oBaHue
3Hepruu B $pa3oBbIX
nepexozax

86

YpaBHeHUe
TEMNJIOBOro 6ajiaHca

87

Pemienue 3agau

88

[ToBepxHOCTHOE
HaTs KeHUe.
KanuigapHele
saBJieHUs. [laByieHne
10/l UICKPUBJIEHHOH
NOBEPXHOCTHIO
x)uakoctu. Popmysia
Jlansiaca




89

060611EeHHE U
cucTeMaTHu3alus
3HAHUM N0 TEME
"ArperaTHbie
COCTOSIHMSI BellecTBa.
dazoBble nepexopl”

90

KoHTposibHas paboTa
no TeMe "ArperaTHble
COCTOSIHMSA BellecTBa.
®a3oBble nepexoabl”

91

JyieKTpU3auus Tea U
e€ NposBJIEHUS.
JJIeKTPpUYECKU U
3ap4an. /iBa Buja
3JIEKTPUYECKUX
3apA40B.
[IpoBOAHUKY,
JUIJIEKTPUKU U
OJYNIPOBOJHUKHU

92

JdJieMeHTapHbIN
3JIEKTPUYECKU U
3apsj. 3aKoH
COXpaHeHHUsl
3JIEKTPHUYECKOT0
3apsaja

93

B3aumMogenicTBue
3apaa0B. ToyeyHble
3ap4bl. 3aKOH
KysioHa

94

Pemienue 3agau

95

JJIeKTpHUYEeCKoe IoJIe.
Ero gelicTBue Ha
3JIEKTpUYECKHE
3apsi/bl

96

Hanps>k€éHHOCTB
3JIEKTPUYECKOT 0
noJis. [Ipo6HbIN
3apsan. JIuHuu
HallPSXKEHHOCTHU
3JIEKTPUYECKOTO
noJsist. OgHOpOAHOE
3JIEKTPUYECKOe T10JIe

97

[ToTeHIMAaABHOCTDb
3JIEKTPOCTATUYECKOTO
noJis. Pa3HocTtb
MOTEeHI[MaJIOB U
HallpsKeHHe

98

[ToTeHnManbHada
3Heprus 3aps/ja B
3JIEKTPOCTAaTUYECKOM
noJie. [loTeHuuasn




JJIEKTPOCTATHUYI€CKOIro
I1oJId

99 | CBs3b
HaNpAXKEHHOCTHU N0JI
Y Pa3HOCTH
NOTEHLUAJIOB AJid
3JIEKTPOCTAaTUYECKOTO
noJis

10 | [IpuHLMO

0 Cyneprno3uLuu
3JIEKTPUYECKUX M0JIeN

10 | Pemenue 3aga4

1

10 | Ilosie ToueyHOTrO

2 3apsaga. [lone
pPaBHOMEPHO
3apsiKeHHOU cdepbl

10 | IMosie paBHOMEpPHO

3 3aps>KEHHOTO 110
06 €My wiapa. [losie
pPaBHOMEPHO
3apsKeHHOHU
6eCcKOHeYHOU
IJIOCKOCTH

10 | [IpoBoagHUKY B

4 3JIEKTPOCTATUYECKOM
noJie. ycioBue
paBHOBeCHs 3apsJ0B

10 | Aud/1eKTPUKHU U

5 NOJIyIPOBOJHUKH B
3JIEKTPOCTAaTUYECKOM
noJjie

10 | Konagencarop.

6 JJIEKTPOEMKOCTb
KOH/leHcaTopa.
JJIEKTPOEMKOCTb
NJIOCKOTO
KOH/JleHcaTopa

10 | [TapannenbHOE

7 coeilUHEHUE
KOH/IEHCAaTOPOB

10 | IlociemoBaTenbHOE

8 coeilUHEHUE
KOH/JIEHCAaTOPOB

10 | dHeprusa

9 3aps)KEHHOT 0
KOHJIeHcaTopa

11 | Pemenue 3aga4

0

11 | /IBuxxeHUe

1 3apsyKeHHOW YaCTULbI




B OZJHOPOJHOM
3JIEKTPUYECKOM M0JIe

11 | Pemenue 3aga4

2

11 | O6ob6EeHHE U

3 cUcTeMaTH3alus
3HAHUM 10 TeMe
"JyIeKTpUYecKoe
noJie”

11 | KoHnTpoJsibHas paboTa

4 110 TEME
"JJIeKTpUYEeCKOe
noJsie"

11 | Cuna ToKa.

5 [ToCTOSTHHBIN TOK.
YcnoBuga
CyLLLeCTBOBaHUSA
IIOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

11 | McTOYHMKH TOKa.

6 Hanpskenue u 3/1C

11 | 3akoH Oma gJist

7 y4acTKa LielH.
JJIeKTpUYecKoe
CONPOTHUBJIEHUE

11 | 3aBUCUMOCTBb

8 CONPOTUBJIEHUS
OZJHOPOJIHOTO
NPOBOJHUKA OT €ro
JJIVHBI Y IJI0IIAAU
NONEePEYHOro CeYeHus

11 | YaenbHoe

9 CONPOTUBJIEHUE
BelllecTBa. PemieHue
3ajJ1a4y

12 | IlocnenoBaTesbHOE,

0 napaJuieJbHoe,
CMelllaHHOoe
coeJUHEHUE
NPOBO/IHUKOB

12 | Pacuét

1 pa3BeTBJIEHHBIX
3JIEKTPUYECKUX
nenei. [IpaBuia
Kupxroda

12 | Pemenue 3aga4

2

12 | Pa6ora

3 3JIEKTPUYECKOTO TOKa.

3akoH /Ixoyna —
JleHna




12

Pemienune 3agau

4

12 | MomHOCTb

5 3JIEKTPUYECKOTO TOKA.
TensioBass MOLHOCTB,
BblJlesisieMasi Ha
pesucrope

12 | PemieHue 3agay

6

12 | 3/1C v BHyTpeHHee

7 CONPOTHUBJIEHNE
MCTOYHHKA TOKA

12 | 3akoH OMa gJist

8 NOJTHOM (3aMKHYTOH)
3JIEKTPUYECKOH LleNH

12 | Pemienue 3agay4

9

13 | MoImHOCTb HCTOYHHKA

0 TOKa

13 | KopoTkoe 3aMbIkaHUEe

1

13 | KonaeHcaTtop B nenu

2 IIOCTOSIHHOI'O TOKa

13 | Pemenue 3aga4

3

13 | Pemenue 3a7a4 no

4 TeMe "[locTOSSHHBIN
3JIEKTPUYECKUM TOK"

13 | Pemienue 3agad4 no

5 TeMe "[locTOSAHHBIN
3JIEKTPUYECKUM TOK"

13 | Pemienue 3agad4 no

6 TeMe "[locTOSAHHBIN
3JIEKTPUYECKUHN TOK"

13 | O6o6LIeHue U

7 cucTeMaTu3alnus
3HAaHUM N0 TEME
"I[TocTOSTHHBIN
3JIEKTPUYECKUU TOK"

13 | KouTposibHast paboTa

8 1o TeMe
"[TocTOSIHHBIN
3JIEKTPUYECKUHU TOK"

13 | dnekTpuyeckas

9 NPOBOJIMMOCThb
Pa3/IMYHBIX BEIECTB.
JJIeKTPUYECKHUH TOK B
MeTaJlJax.
CBepxXnpoBOAUMOCTb

14 | dneKTpUYEeCKUH TOK B

0 pacTBOpax U




pacmnJjiaBax
3JIEKTPOJIUTOB.
3akoHbl Papajes s
3JIEKTPOJIM3a

14

JJIEeKTPpUYECKUU TOK B
rasax. [lnazma

14

JJIeKTpUYEeCKHUH TOK B
BakyyMe. BakyyMHble
npUOOpHI

14

JJIeKTPUYECKUH TOK B
HOJIYNIPOBOAHUKAX

14

[losrynpoBOoHUKOBBIE
NpUOOPHI

14

dusnyeckuu
NPAKTUKYM 10 TEME
"N3MepeHHrEe CUJIbI
TOKa U HaMNpsi>KeHHUs B
1[e MOCTOSIHHOTO
TOKa MPU MOMOLIU
aHaAJIOTOBBIX U
UPOBBIX
M3MepUTEJbHBIX
npubopoB" uan
"3HaKOMCTBO C
nudpoBoi
JlabopaTopueu no
¢dusuke. [Ipumepsnl
M3MepeHUs
bU3UYECKUX BEJIMUYUH
IpU MOMOIIU
KOMITbIOTEPHbIX
JaTYNKOB"

14

dusuyeckum
NPaKTUKYM 10 TEME
"HU3yuyeHue
HEepaBHOMEPHOTO
JIBIDKEHMUS C LeJIbIO
onpejesieHUsI
MTHOBEHHOU
CKOpOCTH"

14

dusuveckui
NPAKTUKYM I10 TEME
"U3MepeHue
YCKOpEeHHUs NpU
NpSAMOJIMHEMHOM
PABHOYCKOPEHHOM
JBWXXEHUH I10
HaKJIOHHOM
IJIOCKOCTH" UJIU
"UccnenoBaHue
3aBUCUMOCTHU MyTH OT




BpeMeHH NpHU
PaBHOYCKOPEHHOM
JBIDKEHUHU"

14

dusnueckui
IPaKTUKYM I10 TeMe
"U3mepeHue
YCKOpEeHHs
CBOOOAHOTO NafeHus"
uau "U3yyenue
JIBMDKEHHUS TeJla,
OpOIIEHHOT O
TOPU30HTAJILHO"

14

dusuyeckuu
NPaAKTUKYM 110 TEME
"H3ydyeHHre ABUXKEHUS
TeJa 0 OKPY>KHOCTH C
NOCTOSIHHOU 1O
MO/1YJII0 CKOPOCThIO"
niu "UccienoBaHue
3aBHCHUMOCTH
nepuoza obpaieHus
KOHUYECKOTO
MasiTHUKA OT ero
napameTposn"”

dusnyeckui
IPaKTUKYM I10 TeMe
"U3mepeHue
PaBHOJENCTBYIOLLEN
CUJIbI TP ABUKEHUHU
O6pycKa 1o HaKJIOHHOH
MJIOCKOCTHU" UJIH
"[IpoBepKa runoTe3bl
0 HE3aBUCHMOCTHU
BpeMEHHU JIBUKEHUS
O6pycKa 1o HaKJIOHHOH
IJIOCKOCTH Ha
3aJlaHHOE PACCTOsIHUE
OT ero maccol”

dusnuyecKum
NPaKTUKYM I10 TeMe
"UccnemoBanue
3aBHCHUMOCTH CHJI
YIPYTOCTH,
BO3HMKAaIOIIUX B
IpY>XUHE U
pe3nHOBOM 06pasile,
oT ux flebopmanuu”
uau "U3yueHue
JIBHDKEHHS CUCTEMBI
TeJl, CBI3aHHBIX




HUTBIO, IEPEKUHYTOMU
yepes JIEFKUHU OJIOK"

dusnueckui
HPaAKTUKYM 110 TEME
"U3MepeHue
koapdunreHTa
TPEeHUsI 110 BeJTUYHNHE
yIJ1I0BOTO
koapdunreHTa
3aBucuMoctu Frp(N)"
wiu "UccnenoBaHue
JIBM>KEeHH S OpycKa 1o
HaKJIOHHOU
IJIOCKOCTH C
repeMeHHbIM

K03 PUIUEHTOM
TpeHus1" Uiu
"HU3ydyeHHe ABUXKEHUS
rpy3a Ha BaJly €
TpeHueM"

dusnueckuu
NPAKTUKYM 10 TEME
"UccnepoBaHue
yCJIOBUM PaBHOBECHUS
TBEPJOTrO TeJa,
MMEIIEro oCb
BpalleHusa" uiu
"KoHcTpyupoBaHue
KPOHIUTEUHOB U
pacyéT cuu
YyOPYTroCTU" WU
"U3ydyeHue
YCTOMYUBOCTH
TBEPJOTO TeJa,
MMeIIIero niaoiab
OnophbI"

dusnueckuu
NPAKTUKYM 10 TEME
"U3MepeHue
MMIIyJibCa TeJia 1o
TOPMO3HOMY NyTH"
i "UamepeHnue
CHUJIbI TSITH, CKOPOCTH
Mo/ieJu
3JIEKTPOMOOUJIS U
MOIIHOCTH CHJIBI
TATU" WK
"CpaBHeHHE
M3MeHeHHUs UMIyJbca
TeJla C UMIYJIbCOM
CUJIbI" UJIU




"UccnepoBaHue
COXpaHeHHus
MMIyJbCa MPHU
yopyrom
B3aMMOIeHCTBUU"
uiau "U3mepeHue
KUHETUYEeCKOH
3HEpruu TeJsa no
TOPMO3HOMY NyTH"

dusnyeckuu
HPAKTUKYM 110 TEME
"HU3ydyeHue
M30TEPMUYECKOTO
npouecca
(pekoMeH0BaHO
MCI0JIb30BaHUe
nudpoBoi
JlabopaTopuu)" Ui
"U3ydeHne
M30XOPHOI0
nporecca” uiu
"U3ydeHne
1M3006apHOro
npouecca” uiu
"[IpoBepka
ypaBHeHHUs
COCTOsIHUA"

dusnuyecKum
NPaKTUKYM 10 TEME
"U3mepeHue
yAeJlbHOU
TEeIJIOEMKOCTH" WU
"UccnenoBaHue
npoiiecca oCTbIBaHHUS
BelllecTBa" WIH
"UccnepoBaHue
aZMabaTHOro
npouecca” uiun
"HU3yuyeHue
B3aUMOCBSI3U SHEPTUU
MEeXMOJIEKYJIIPHOTO
B3aMMOJIENCTBUS U
TeMIepaTyphl
KUIIeHUd )UugKocTen"

dusnuecku
IPaKTUKYM 10 TeMe
"HU3yyeHue
3aKOHOMEepPHOCTeN
ucnapeHus
KUAKoCTeH" WK
"U3mepeHue




YA eJbHOM TEMNJIOTHI
IJIaBJEeHUd JbJa" UIN
"H3y4yeHHe CBOWCTB
HacCbIILlEHHbIX TApOB"
wiu "Uamepenue
abCcoOTHOU
BJIXKHOCTHU BO3/yXa U
OlleHKa MaccChl IapoB
B IOMEILEHUHU".
H3mepeHue
koapdunreHTa
IIOBEPXHOCTHOIO
HaTsKeHHUs

dusnueckui
HNPaKTUKYM I10 TeMe
"Hab6utomeHue
npeBpalleHus
3Hepruu
3apSKEHHOTO
KOHJIeHCcaTopa B
SHEPTHUI0 U3JIyYeHUSs
cBeToAMoOA" UJIU
"HU3yuyeHune
NpOTEeKaHUs TOKa B
Leny, coAepxallen
KOHJIeHCATop" WU
"PacnpeneneHue
pasHoOCTH
MNOTEHIMAJIOB
(HanpsxeHUs) IpHU
oc/eJ0BaTeJTbHOM
CcoeJUHEHUU
KOH/IeHCAaTOpPOB"

dusnuyecKum
NPAKTUKYM 10 TEME
"UccnepoBaHue
CMEIIaHHOTO
COeIMHEeHUS
pPE3UCTOPOB" MU
"U3mepeHue
YAEeJbHOTO
CONMPOTHUBJIEHUS
MPOBOJHUKOB" WU
"UccnepoBaHue
3aBUCHUMOCTHU CHJIbI
TOKa OT HaMpsiXKeHHUsI
JIJIs1 JIAMITbI
HaKaJIMBaHUA"

dUusnvYecKkuu
IPAKTUKYM I10 TeMe
"Hab6uroneHue




3JIeKTpoJr3a" Uimn
"U3mMepeHue 3apsaa
OZJHOBAJIEHTHOTO
HMOHA" UJIKn
"UccaepoBanue
3aBUCUMOCTHU
CONPOTUBJIEHUS
TepMOpe3ucTopa oT
TeMIepaTypbl" UIU
"CHSITHE BOJIbT-
aMIIepHOU
XapaKTepUCTUKHU
auoga”

PesepBHBIN YypOK
06061IeHHE U
CHCTEeMaTH3alus
3HaHUU 10 TeEMe
"Knnematuka"

PesepBHBIN ypOK
060061EeHHE U
cUcTeMaTHu3alus
3HAHUM 10 TEME
"JlnHaMuka"

Pe3epBHbIN ypOK
060611eHUEe U
cucTeMaTu3anus
3HAHUM N0 TEME
"CTaTHKa TBEPZOIO
Tesa"

PesepBHBIN YypOK
060061EeHHE U
cucTeMaTu3alnus
3HAaHUM N0 TEME
"3aKOHbI COXpaHEHHUs
B MeXaHUKe"

PesepBHBIN ypOK
06061EeHHE U
cUCcTeMaTH3alMs
3HaHUH N0 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KUHEeTUYeCKOH
Teopuu"

Pe3epBHBIN ypOK
06061EeHUE U
chcTeMaTH3alus
3HaHUU 10 TEME
"TepMoMHaAMUKa.
TensioBble MalIMHBI"

Pe3epBHbIN ypOK
06061EeHUE U




cUCTeMaTH3alus
3HAHUU 10 TEMeE
"ArperaTHble
COCTOSIHMSI BelecTBa.
®a3oBble nepexoabl”

16

Pe3epBHBIN YPOK.
060061IEeHHE U
cucTeMaTu3alus
3HAHUM N0 TEME
"JyIeKTpUYecKoe
noJse"

16

PesepBHBIN YPOK.
06061IEeHUE U
CHCTEeMaTH3aLUsA
3HaHUU 10 TEME
"[locTOAHHBIN
3JIEKTPUYECKUH TOK"

17

Pe3epBHBbIN YPOK.
060611eHUEe U
cucTeMaTu3alus
3HaHUU 10 TEMeE
"Toku B pa3/IMuHbIX
cpenax”

OBIIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

170

16

11 KJIACC

Ne
n/

I

Tema ypoka

KosndyecTBO 4yacoB

Bcer

KoHTpO/IbHBI
e paboThl

[IpakTHUyecku
e paboThl

JJIeKTPOHHbIE
nudpoBbie
o6pas3oBaTesibH
ble pecypchl

BzaumogeiicTBue
MNOCTOSIHHBIX MAarHUTOB
Y IPOBOJHUKOB C
TOKOM. MaruuTHoe
noJie. l'unoresa
Amnepa

BekTOp MarHUTHOM
UHAYKIUU. [[puHIyn
Cynepno3uLuu
MarHUTHBIX MOJIEN.
JINHUY MarHUTHOM
VHAYKI AU

MarbauTHoOe noJie
NPOBOJHUKA C TOKOM.
OnbIT IpcTesa

Cusia AMrnepa, eé
HalpaBJIeHHE U
MOJyJib

Pemienue 3agay

[IpyuMeHeHHe 3aKOHa
Amnepa.




JJIeKTpOU3MepUTEesIbH
ble MPUOOPHI

Cuna JlopeHia, eé
HallpaBJIEHUE U
MoJyJib. /IBMKeHHe
3apsKeHHOW YaCTULLbI
B OJHOPOJHOM
MarHMTHOM M0JIe

Pemenue 3agau

Pa6oTa cusibl JlopeHja

10

PemeHue 3aja4

11

MarsuTHoOe 1oJie B
BellleCTBE.
deppoMarHeTHKH,
rnapa- ¥ JUaMarHeTUKu

=

12

OcHOBHbIEe CBOWCTBA
dbeppoMarHeTHUKOB.
[IpumeHeHue
dbeppoMarHeTHUKOB

13

Pemienue 3aga4 no
TeMe "MarsuTtHoe
noJsie"

14

Pemienue 3aga4 no
TeMe "MarHuTHoe
noJsie"

15

fABneHue
3JIEKTPOMArHUTHOM
MHAYKLWU. [loTok
BEKTOpa MarHUTHOM
VHAYKLIMHU

16

I/1C uHAYKIMU

17

3aKkoH
3JIEKTPOMArHUTHOM
nHAyKuuu Papajes

18

Buxpesoe
3JIeKTpUYeCKoe I0J1e.
Toxku Pyko

19

3/1C uHAYKLIMU B
JBUXKYLUXCS
NPOBOJAHUKAX

20

Pemienue 3agau

21

[IpaBuJio JleHna

—_

22

WUHAYKTUBHOCTb.
Karymika
VH/JYKTUBHOCTH B L|eNH
IIOCTOSHHOTI'O TOKA

23

ABneHue
camouHAyKLuu. 3/1C
CaMOUH/AYKIIMU

24

3Hepl"I/Iﬂ MAarduMTHOTI O
I10JIA KaTYUIKH C TOKOM.




JJIeKTPOMarHUTHOE
noJie

25

Pemenue 3agau

26

060611eH1Ee U
cucTeMaTu3anus
3HAHUM 10 TeEMe
"JseKTpoAHAMHUKA"

27

KonTposibHas paboTta
1o Teme
"JseKTpoAMHAMUKA"

28

KosnebaTenbHas
cucteMma. CBo6ogHbIE
KoJiebaHusl.
[apMoHuyeckue
KoJie6aHUS

29

KuHemaTHueckoe U
JUHaAMH4YecKoe
onucaHue
KoJiebaTe/bHbIX
JBIKEHUH

30

JHepreTUYecKoe
ornucaHue. BeiBo
JUHAMHU4YEeCKOIo
OIMCaHHUA
rapMOHHYECKHX
KoJiIe6aHUH U3 UX
3HEPreTU4YeCcKoro u
KHUHEMATHYECKOTO
OIMCaHHUA

31

Avnuiutyga v dpasa
KoJiebaHUH

32

[lepuop v yacToTa
KoJiebaHuM. [lepuop,
MaJIbIX CBOOOIHBIX
KoJiebaHUuH
MaTeMaTHU4YeCKOTO
MadTHHUKa. [lepuop
CBOOOJIHBIX KOJIebaHU
NpY>KMHHOTO MasiTHUKA

33

3aTyxarlinue
KoJlebaHusl.
BeIHyX/ieHHble
KoJsiebaHus1. Pe3oHaHC

34

ABTOKOJIeOaHUA

35

Penlenue 3agau

[N

36

Ypok-koHdepeHLus
"MexaHHYecKue
KoJiIe6aHUs B
MY3bIKaJIbHbIX
MHCTPYMEeHTax"




37

060611eH1Ee U
cucTeMaTH3alus
3HAaHUH 110 TEME
"MexaHn4eckKue
KoJsiebaHus"

38

JJIeKTpOMarHUTHbIE
KoJiebaHus.
KosnebaTenbHbIN
KOHTYP

39

®opmysa TomcoHa.
CBA3b aMIJIUTY bl
3aps/ia KOHJleHcaTopa €
aMIJIUTYI0U CUJIbI
TOKa B K0JIe6aTeJIbHOM
KOHTYype

40

3aKOH COXpaHeHHUs
3HEepruu B UjieaJlbHOM
KoJjiebaTeJIbHOM
KOHTYype

41

3aTyxaroliue
3JIeKTPOMarHUTHbIE
KoJleOaHusl.
BriHyX/IleHHbIE
3JIeKTPOMarHUTHbIE
KoJiebaHUs

42

[lepeMeHHBIHN TOK.
Pesuctop u
KOH/IEHCATOP B LIENHU
nepeMeHHOro TOKa

43

Karyuika
VH/JYKTUBHOCTH B L|eNIN
nlepeMeHHOr0 TOKa

44

3akoH OMa g4
3JIEKTPUYECKOH LieNU
nepeMeHHOro TOKa

45

MoIHOCTb
nepeMeHHOro TOKa.
AMIuiuTyiHOE U
JeUCTByOLIee
3HaYeHHe CUJIbl TOKA U
HaNpsHKeHUs

46

Pe3oHaHcC B
3JIEKTPUYECKOU 1IeNU

47

Penlenue 3ajau

48

W eanbHbIH
TpaHcdopmaTop.
[IpousBoacTBO,
nepejaya u
notrpebJieHue
3JIeKTPUYECKOH
3Hepruu




49

JKOJIOTUYECKHE PUCKHU
IIpY IPOU3BOJCTBE
3JIEKTPO3HEPIHH.
KysbTypa
YCII0JIb30BAaHUA
3JIEKTPO3HEPIHH B
NIOBCEIHEBHOW KU3HU

50

Pemenue 3agau

51

Pemenue 3agau

[EEN

52

0060611eH1E U
CHCTeMaTH3alus
3HAHMWM 10 TeME
"JJIeKTpOMarHUTHbIE
KoJieOaHUs"

53

MexaHu4ecKye BOJIHBI.
XapaKTepUCTUKHU
MeXaHU4YeCKUX BOJIH

54

CBoiicTBa
MeXaHHU4eCKHUX BOJIH

55

3BYK. XapaKTepHUCTUKHU
3BYKa

56

WUHdpasByk u
yJabTpasByK. [llymoBoe
3arpsi3HeHue
OKpy2Kalolllei cpesibl

57

Pemienue 3agau

58

BJIeKTpOMaI‘HI/ITHbIe
BOJIHDI. I/I311yqe1-me
JJIEKTPOMATHHUTHBIX
BOJIH

59

JHepruda
3JIEKTPOMArHUTHbIX
BoJiH. CBOMicTBa
3JIEKTPOMArHUTHBIX
BOJIH

60

[Ikana
3JIEKTPOMArHUTHBIX
BOJIH. [I[puMeHeHUe
3JIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U ObITY

61

[TpuHLI MBI
pPafvoCBA3Y U
TeJIeBUJ€HUS.
Paguonokanus.
JJIeKTPOMAarHUTHoOE
3arpsi3HeHue
OKpYyKawllen cpe/bl

62

KonTposibHas paboTta
no teMme "KosiebaHuga u
BOJIHBI"




63

CBeT. 3aKOH
NpsIMOJIMHENMHOTO
pacrnpocTpaHeHUs
CBeTa

64

PeleHue 3a/ja4 Ha
NpUMeHeHHe 3aKOHa
NPSIMOJIMHEHHOTO
pacnpocTpaHeHUs
CBETa

65

OTpaxkeHue cBeTa.
[Inockoe 3epkaJio.
Cdepuyeckoe 3epkajio

66

[IpesiomneHue cBeta.
AGCONIOTHBIN U
OTHOCHUTEJIbHBIN
noKa3saTeJb
npesiomsieHud. [losnHoe
BHYTpeHHee
OTpaKeHHUe.
[IpenenbHbIN yro
IIOJIHOI'O BHYTPEHHEr0
OTpaXKeHUsl

67

Pemienue 3aga4 Ha
NpUMeHeHHUe 3aKOHOB
OTpaKeHUd U
NpeJIOMJIEHUS CBETa

68

Xop ydyer B npu3Me.
Jucnepcusda ceera.
CJI0’KHBIM COCTaB
6esioro ceta. lIBeT

69

JInn3el. PokycHoe
paccTosiHUE U
ONTHYeCKas cuja
JINH3BI

70

[locTpoeHue
M3006pakeHU U B JIMH3AX
Y VX CUCTeMax.
YBesinueHUe JINH3bI

71

Pemienue 3aga4 Ha
MOCTPOEHUE
M300paKeHuH,
MoJIy4aeMbIX C
IMOMOIIbIO JINH3

72

['y1a3 kak onTU4YecKad
cucrema

73

PeuleHue 3asay.
[Ipenennl
MPUMEHHUMOCTHU
reoMeTpUYEeCKOMN
OINITHUKU




74

CkopocTb cBeTa 1
MEeTO/ibl ee U3MepeHUs

75

Jucnepcusda ceeTa

76

WuTepdepeHnus ceeta

[EEN

77

KorepeHTHbIEe
WCTOYHMUKHU. Y CJIOBHUS
HabJII0JeHUA
MaKCUMyMOB U
MUHUMYMOB

78

PemeHue 3aga4

79

[IpuMeHeHUe
MHTepdepeHUU

80

JAudpakuusa cBeta

81

JAvdpakuuoHHas
peléTka. YciaoBue
Ha6JII0/]eHH s TJIaBHBIX
MaKCHUMYMOB

82

Pemienue 3agau

83

[lonepe4yHOCTH
CBETOBBIX BOJIH.
[Tongpusanusa ceeTa

84

PemeHue 3ajau

85

CBeTOBbIE SIBJIEHUS B
npupojie

86

060611eH1E U
cucTeMaTH3alus
3HAHUMU 10 TEMe
"OnTuka"

87

KonTposibHas paborta
1o teMe «OnTUKa»

88

['paHu1bI
NPUMEHUMOCTHU
KJIAaCCUYECKOU
MeXaHUKH. 3aKOHBI
3JIEKTPOAVMHAMUKHU U
NPUHLKUI
OTHOCHUTEJIbHOCTHU

89

[TocTynaTel
crenyaibHOW TEOpUHU
OTHOCUTEJIbHOCTH

90

[IpocTpaHCcTBEHHO-
BpPEMEHHOW UHTEePBaJI.
[Ipeo6pazoBaHus
JlopeHnua. YcioBue
NPUYHMHHOCTH.
OTHOCUTENBHOCTD
OZJHOBPEMEHHOCTH.
3amepJjieHUe BpeMeHU
Y COKpalleHHUe JJUHbI




91

JHeprusa U UMIYJbC

pPeNATUBUCTCKOMN
4aCTHUILbI

92 | CBsA3b Macchl €
3Heprueu u
MMIYJIbCOM
pPeNATUBUCTCKOMN
4acTHULbl. JHEeprus
OKOSI

93 | PaBHOBeCHOe TemJoBOe
W3JIy4YeHUue

94 | 3akoH cMelleHusI BuHa

95 | l'unotesa M. Il1aHka o
kBaHTaX. POTOHBI

96 | JHeprus v UMIYJIbC
doToHa

97 | ®oToadpdekT. ONbITHI
A.T. Cronerosa.
3akoHbl poTo3pdekTa

98 | YpaBHeHue
JiHIITeHHA s
doToaddexra.
"KpacHast rpaHuna”
doToaddekra

99 | JlaBjieHHe CBeTa.
OmnbiThl I1. H. Jle6eneBa

10 | BosiHOBBIE CBOMCTBA

0 YacTHI]

10 | Bosinsbl ne bponas.

1 JlJIMHa BOJIHEI fie
Bpoinia u pasmepsl
006J1aCTH JIOKAJIU3aLu U
JBHXKYLIEeNCs YacTULbI

10 | KopnyckysisgpHo-

2 BOJIHOBOM JlyaJIu3M

10 | Audpakuus

3 3JIEKTPOHOB Ha
KpHUCTa/JIax

10 | Cnenuduka

4 VM3MepeHUN B
MUKPOMHUDE.
CooTHo1IEHUA
HeolpeeIEHHOCTeN
['elizeHb6epra

10 | PemeHue rpaduyeckux

5 3aja4

10 | PemeHue pacyéTHBIX

6 3aJa4

10 | KoHTposibHas paboTa

7 no teMmaM: "OCHOBBI

CTO",




"KopnyckyasipHo-
BOJIHOBOM Ayayiu3m"

10

OneITHI IO
YCCJIe[JOBAaHUIO
CTpOEHUd aToMa.
[InaneTapHad Mozesb
atoma Pesepdopaa

[Toctynatel bopa

Buppbl ciekTpoB.
CnekTp ypoBHEH
3Hepruv aToMma
BOZOpOAA

CnoHTaHHOE U
BBbIHYK/JeHHO€E
H3JIy4YeHHEe CBeTa

11

Jlazep

11

Hyki1oHHas mozenb
anpa 'eliseHbepra-
MBaHeHKoO. 3apa u
MaccoBOe YMCJIO Apa.
H3oTonsl.
PainoakTUBHOCTB

3aKoH
PaZiu0aKTUBHOTO
pacnaga. CBoiicTBa
MOHU3UPYIOILETO
y3y4yeHus. BiusHue
PaZijMOaKTUBHOCTH Ha
>KUBbIE OPTaHU3MBI.
JlosumeTpus

JHeprus CBsA3U
HYKJIOHOB B si/ipe.
AnepHblie cUIbI.
JedekT mMacchl gapa.
AnepHble peaKLiuU.
fAnepHble peakTOpHI.
[Ipo6sieMbI
yHpaBJ/sieMoro
TEepMOsIIEPHOTO
CHHTEe3a.
JKoJIoTUYEeCKH e
acrneKTbl pa3BUTHUSA
SI1IEPHOW SHEPTEeTUKU

MeTo/bl peructpanuu
Y UCCJIeJOBaHUSA
3JIeMeHTapHbIX YaCTHUL.
dyHpaMeHTa/IbHblE
B3aMMOJIeHCTBUA.
bapuoHb], ME30HBI U




JIENTOHBL.
[IpencraBaenue o
CTaHapTHOU MOJEJH.
KBapk-ryiitooHHas
Mo/JieJib aJpOHOB

11 | ®usuka 3a npejeslamMu

7 CTaHJapTHOW MOJEJIH.
TémHaa maTepusa u
TéMHas 3Heprus.
EnuHcTBO drsuyeckou
KapTHUHbI MUpA

11 | dTanbl pa3BUTHUA

8 aCTPOHOMMHM. 3HaYeHUE
aCTPOHOMUHU

11 | [IpuMeHUMOCTDb

9 3aKOHOB QU3UKHU AJIs
00'bsICHEHHUS IPUPO/bI
KOCMUYECKUX
00'bEKTOB. MeTo1b1
aCTPOHOMHYECKHUX
Hccae0BaHUN

12 | CoBpeMeHHBbIe

0 ONTUYECKUE
TeJIeCKOIIhI,
paZiuoOTeNECKOIIHI,
BHeaTMocdepHas
aCTPOHOMHUS

12 | Bug 3Bé3gHoro Heba.

1 CosBe3nus, ApKue
3BE3/bl, IJIAHETHI, UX
BUJUMOE JIBUXKEHHE

12 | CosiHe4yHas cucTeMa.

2 Cosanne. CostHeYHas
aKTHUBHOCTb. UCTOUHUK
sHepruu CosiHLA U
3BE3/]

12 | 3BE3/bl, UX OCHOBHbIE

3 XapaKTepPUCTUKHU.
Jvarpamma
"CreKTpaJibHbIN KJacc
- CBETUMOCTB"

12 | 3Be3/bl IJIaBHOH

4 1ocJjaeloBaTeJbHOCTH

12 | BHyTpeHHee CTpOeHUe

5 3B€3/. CoBpeMeHHbIe

npeACcTaBJIeHUS O
NPOUCXOXKIAEHUHU U
3BoJiron MU CoJsiHLIA U
3BE3/1. ITallbl 2KM3HU
3BE3/[




Mueynsii [lyte —
Hama 'anakTuka. Tunsbl
rajakTUk. YépHele
ABIPHI B A7pax
raJakTHK

BcenenHnas.
Pacuinpenue
BcenenHnoi. 3akoH
Xa66us1a. Teopus
BoJibiioro B3phbiBa.
PenukToBOE
H3JIy4eHHe

MacitabHas
CTpPyKTypa BcesieHHOM.
MeTarasjlakTHKa

HepeliénHrie
npo6JieMbl
aCTPOHOMUHU

dusnyeckui
NPAKTUKYM 110 TEME
"UccinepoBaHue
MarHMTHOTO I0JIsI
MOCTOSTHHBIX
MarHuToB" WJIH
"UccnemoBaHue
CBOMCTB
dbeppoMarHeTuKoB"
niu "UccienoBaHue
e CTBUSA TOCTOSITHHOTO
MarHuTa Ha paMKy C
TOKOM"

dusnueckui
NPAKTUKYM 10 TEME
"N3MepeHHEe CUJIbI
Amnepa" uiu
"U3ydeHne
3aBUCUMOCTH CHJIbI
AMnepa oT cu/bl TOKa"
iy "OnpeseseHue
MarHUTHOW UHAYKLIUHU
Ha OCHOBe U3MepeHHUs
cusbl AMnepa”

dusnyeckuu
INPAKTHUKYM I10 TeEMe
"UcciepoBaHue
ABJIEHUS
3JIEKTPOMarHUTHOM
VHAYKIWAU" WU
"OnpeneneHve
WHAYKIUH BUXPEBOTO
MarHMTHOTO NoJist"




dusnyeckui
NPAKTUKYM I10 TEME
"UccnemoBaHue
sIBJIEHUS
CaMOUHAYKIAK" UJIH
"Coopka Mozenu
3JIEKTPOMArHUTHOTO
reHepaTtopa"

dusnvyeckui
NPAKTUKYM I10 TEME
"U3MepeHue nepuoza
CBOOOJHBIX KOJIeOaHUH
HUTSHOTO U
NpY>KUHHOTO
MasiTHUKOB"

dusnyeckui
NPAKTUKYM 110 TEME
"[lpeobpasoBaHue
3HEpPruu B NIPY>KUHHOM
MaATHHUKe"

dusnyeckui
NPAKTUKYM 110 TEME
"UccinemoBaHue
nepeMeHHOr0 TOKa
yepe3s
1oCJIeIOBaTEJbHO
CcoeJIMHEHHbIE
KOH/IEHCATOpP, KAaTYUIKY
Y pe3UcTop" Wiun
"UccnemoBaHue
paboThl HICTOYHUKOB
CBETa B IleNnu
nepeMeHHOoro Toka"

dusnyeckui
NPAKTUKYM 110 TEME
"U3ydeHue
napaMeTpoB 3BYKOBOM
BOJIHBI"

dusnyeckuit
NPAKTHUKYM I10 TeMe
"U3MepeHue
noKasareJis
npeJioMJIeHUS CTeKa"
wiau "l[losiyyeHue
U300pakeHHUs B
CUCTeMe U3 IJIOCKOT0
3epKaJjia v JIMH3bI"

dusnyeckuu
NPAKTUKYM 10 TEME
"UccinepoBaHue
3aBUCUMOCTH




$OKyCcHOTro paccTosiHUSA
OT BellecTBa (Ha
npuMepe XKUJIKUX
JIMH3)" UIn
"H3mMepeHue
$OKyCHOro pacCcTosIHUSA
paccerBaKOLMX JIMH3"

14

dusnueckuit
NPAKTUKYM 110 TEME
"Habnwopenue
Audpakuuy,
MHTepdepeHLUr U
noJisipyu3anyu ceeta”

14

dusndeckuit
NPAKTHUKYM I10 TeMe
"Onpenenenuve
MMIYyJbCa U 3HEPTUU
PesIITUBUCTCKUX
yacrtur, (o
doTorpadusiM TpekoB
3apsiPKeHHbIX YaCTUL] B
MarHUTHOM noJie)"

14

dusnyeckui
NPaKTHUKYM I10 TEME
"U3mepeHue
noctossHHoM [lynaHka Ha
OCHOBeE MCCJIeJJOBaHUS
dotoadpdekra” nim
"UccinepoBaHue
3aBUCHUMOCTH CHJIbI
TOKa yepe3 CBETOHUO/]
OT HanpshkeHusa"

14

dusuyeckum
NPAKTHUKYM I10 TeMe
"UccinemoBaHue
CIIeKTpa pa3pexeHHOTo
aTOMapHOTO BOJ0po/a
Y U3MepeHue
nocrossHHou Pus6epra”

14

dusnyeckuu
NPAKTUKYM I10 TEME
"UcciepoBaHue
paZvoakTUBHOro $poHa
C MCIIOJIb30BaHHUEM
Jo3umeTpa” Uau
"U3ydeHune
MOTJIOIeHUs 6eTa-
YacTUL, aJIOMUHHUEM"

14

dusnveckuit
NPaKTUKYM 110 TEME
"Hab6roneHusa




3BE3JJHOTO Heba
HEBOOPY>KEHHBIM
IJ1a30M C
HCII0JIb30BaHHUEM
KOMIIbIOTEPHBIX
NPUJIOKEHUH JJid
onpejiesieHUs
MOJIOXKEHHUSI HeOeCHBIX
00'EKTOB Ha
KOHKpPETHYIO JaTy:
OCHOBHbIE CO3Be3/Usl
CeBepHoOro noJiyuapusi
Y sipKUe 3BE3/1bl" WU
"HabGsromeHus B
TeJsieckoI JIyHpl,
NJIaHeT, TYMaHHOCTEeN
U 3BE3HbIX
CKOIJIeHU#"

14

0060611eH1Ee U
CcHCTeMaTH3alus
3HaHUH. Posib pusnku
Y aCTPOHOMHHU B
3KOHOMUUYECKOH,
TEXHOJIOTUYECKOH,
COIlMaJ/IbHOH U
3TUYecKou chepax
JesTeJIbHOCTH
yeJIOBeKa

14

060611eH1E U
cvcTeMaTH3alus
3HaHUU. PoJib 1 MecTo
$U3MKU Y aCTPOHOMHUHU
B COBPEMEHHOM
Hay4HOM KapTHHe
MHpa

14

060611eH1E U
cucTeMaTU3anusa
3HaHUU. Posib
$U3MYeCcKor TeOpUH B
dbopMupoBaHUU
npeJCcTaBJeHNUH O
dbu3nuecKor KapTUHE
MHUPa, MeCTO
du3nUecKor KapTUHBI
MHDpa B 00LIeM pAay
COBpPEMEHHbIX
eCTeCTBeHHO-Hay4YHbIX
npeJCcTaBJeHUH O

npUpo/ie

14

060611eH1Ee U
CUCTeMaTH3alus




3HAaHUU 10 TEMeE
"Kunematuka"

060611eH1Ee U
cUcTeMaTH3alud
3HAaHHUH 110 TEME
"KnnemaTtuka"

0060611eHUE U
CHCTeMaTH3alus
3HAaHMUU 10 TEMe
"JlnHaMmuka"

0060611eHUE U
CHCTeMaTH3aIus
3HAaHHUH 110 TEME
"CTaTUKa TBEpPZOro
Tesa"

060611eH1E U
cvcTeMaTH3alus
3HAHUMU 110 TeMe
"3aKOHbI COXpaHEHHS B
MexaHUKe"

060611eH1E U
CUCTeMaTH3aIus
3HAaHUMU 10 TEMe
"OCHOBBI
MOJIEKYJISIPHO-
KHHEeTHYeCcKoHt
Teopuu"

060611eH1e U
cucTeMaTH3alus
3HaHUH 110 TEME
"TepMmoJMHAMUKa.
TensoBble MalIMHBI"

0060611eHHe U
cucTeMaTHu3alus
3HAaHUM I10 TEMe
"ArperaTHble
COCTOSIHUS BellleCTBa.
dazoBble Nepexo/ibl"

060611eH1e U
cucTeMaTH3aIus
3HAHUM 110 TeMe
"JyieKTpuyeckoe noJse"

060611eH1Ee U
cUCTeMaTH3alus
3HAaHUH 110 TEMeE
"[locTOAHHBIN
3JIEKTPUYECKU N TOK"

060611eH1Ee U
cucTeMaTH3aLus
3HaHuM 1o Teme "Toku
B pa3JIMYHbIX cpeiax”




16

060611eH1Ee U
cucTeMaTH3alus
3HAaHUH 110 TEME
"MarauTHOe noJie"

16

Pe3epBHbIN YPOK.
060611eH1Ee U
cucTeMaTH3alus
3HAHUM 10 TeEMe
"J/ieKTpoMarHuTHas
HHAYKIUS"

16

PesepBHBIN YPOK.
060611eH1Ee U
cucTeMaTH3alus
3HaHUH 110 TEME
"MexaHn4eckKue
KoJsiebaHus"

16

PesepBHBIN YPOK.
060611eH1E U
cucTeMaTHu3alus
3HAHUH 10 TEME
"JJIeKTPOMarHUTHbIE
KoJie6aHUs"

16

PesepBHBIN YPOK.
060611eH1E U
CUCTeMaTH3aIus
3HAaHHUH 110 TEME
"MexaHUYeCcKHe U
3JIEKTPOMarHUTHbIE
BOJIHBI"

16

PesepBHBIN YPOK.
060611eH1e U
cucTeMaTH3alus
3HAaHUH 10 TEME
"OnTuka”

16

Pe3epBHbIN YPOK.
060611eHHe U
cucTeMaTu3anus
3HAHUH 10 TEME
"OcHoBbl CTO"

16

Pe3epBHbIN YPOK.
0606111eHHe U
cucTeMaTH3alus
3HAHUM 10 TeEMe
"KopnyckyasipHo-
BOJIHOBOM Ayaiusm"”

16

Pe3epBHbIN YPOK.
060611eH1e U
cUcTeMaTH3alud
3HaHUH 110 TEMeE
"®u3zuka aToma"




16 | Pe3epBHbIN ypOK. 1
9 0O6o0061IeHHe U
CUCTeMaTH3aIus
3HAaHHUH 110 TEME
"®du31Ka aTOMHOIO
saJipa ¥ 3J1eMeHTapHbIX

yactun,"
17 | Pe3epBHbIH YPOK. 1
0 060611eH1Ee U
CHCTeMaTH3alus
3HAaHMUU 10 TEMe
"dJ1eMeHThI
acTpoU3UKU"
OBLIEE KOJIMYECTBO 170 4 16
YACOB I10 [IPOTPAMME
YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYEHUKA

Ousmka, 10 kmacc/ Msakumes ['.5., byxosue b.b., Corckuii H.H. mon penakumeit
[TapdentneBoii H.A., AkunonepHoe o6mectso «M3narenscro «lIpocsemenne»

®usmka, 11 xmacc/ Msakumes [.5., byxosueB b.b., Corckuit H.H. mon penakmmeit
[TapdentneBoii H.A., Akunonepnoe o6mectso «M3narenscro «lIpocsemienne»

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

®dusuka. 10 knacc. Metoauueckoe nocodue k yueOnukam Mskuiesa ['.5., Cunsikoa

A.3./ A. B. lllatanmHa 3-e u3ganue, CTEPEOTUITHOE
®dwusuka. 11 kmace. Meroandeckoe nocobue k yueoHrukam Msikumea [7.41., Cunsikora A.3./ A. B.
[laTanvHa 3-¢ U31aHKe, CTEPEOTUITHOE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/03/10
https://lesson.academy-content.myschool.edu.ru/03/11
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