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MOSACHUTEJIBHAS 3AITUCKA

[Tporpamma 1o ¢u3uKe Ha YpOBHE CpeAHEro odiiero oOpazoBaHMs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON IPOTPAMMBI,
npencrasienbix B ®I'OC COO, a Takxke ¢ yuéroMm (enepanbHOi paboyeil mporpaMmbl
BocnuTanus u KoHuenumu npenogaBaHus ydeOHoro mpeamera «@Pusuka» B 00pa3oBaTeNbHBIX
opraam3anusax Poccuiickoit @enepaiuu, peain3yonyux OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBL.

[Tporpamma no ¢usuke onpenenser o0sA3aTeNbHOE NPEAMETHOE COlEpKaHUE, YCTaHABINBAET
PEKOMEHIYeMYIO TOCIIC0BAaTEIbHOCTh U3YUYEHHUSI TEM U Pa3esioB YU4eOHOTO IMpeaMeTa ¢ y4&ToM
MEXIIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSA3€H, JIOTMKM Yy4eOHOro mpolecca, BO3PACTHBIX
ocobeHHocTel oOydaromuxcs. [Iporpamma o ¢pusnke naér npencTaBlieHUe O LENIX, COAEPKAHUM,
oOmiell cTpaTerud OOYYeHHUs, BOCIUTAHUS U PA3BUTUS OOYyYAIOIIUXCA CPEACTBAMU Y4eOHOTO
npeamera «Pusuka» Ha yriay0siE€HHOM ypOBHE.

N3yuenne Kypca (HU3UMKKH yOIyOJEHHOTO YpPOBHS TO3BOJISIET peajM30BaTh 3a]aud
npodeCCHOHATBLHON OPHUEHTALlMK, HAIpPaBICHO HA CO3JaHHUE YCIOBUH JUIsl HPOSBIEHUS CBOUX
MHTEJUICKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH KaKIbIM O0YYaroImUMCsi, KOTOpPbIE HEOOXOIMMBI
JUId TPOJOJDKEHUs 00pa3oBaHUs B OpraHu3alusax MpodecCHoHaIbHOro 00pa3oBaHMs IO
pa3IMYHBIM (PU3UKO-TEXHUYECKUM M WHKCHEPHBIM CIEIIHaTbHOCTSIM.

B nmporpamme no ¢usuke onpeaesoTcs MiIaHUpyeMble pe3yibTaThl OCBOSHUS Kypca GU3UKU
Ha YpOBHE CpeIHEero o0Iero oOpa3oBaHMs: JIMYHOCTHBIE, METANPEJIMETHbIE, MpEAMETHbIE (Ha
yriiyonéHHoM ypoBHe). HayuHo-MeToponoruyeckoid OCHOBOW [yl pa3paldOTKuU TpeOoBaHUM K
JUYHOCTHBIM, METANpPEAMETHBIM M MPEAMETHBIM pe3yjbTaTaM OOYyYaroIMXCs, OCBOMBIIUX
nporpaMMy 1o (U3MKEe Ha YpPOBHE CpeJHero oouero odpa3oBaHMs Ha YIIyOJEHHOM YpPOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

— IUIaHHpYEMBbIE PE3YJIbTaThl OCBOCHHS Kypca (DM3MKH Ha yriiyOJEHHOM YpOBHE, B TOM YHCIIE
IpPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;
— cozepkaHue yaeOHoro npenmMera «Pu3nkay 1mo rojgam ooy4eHusl.

[lporpamMa 1o ¢uU3MKE HUMEET MNPHUMEPHBI XapakTep M MOXeT OBITh HCIOJIb30BaHA
YUUTENAMH (PU3UKH [Tl COCTABJIEHUS! CBOMX Pa0OUYUX IPOTrPaMM.

[Tporpamma 1o (u3HuKe HEe CKOBBIBAET TBOPUYECKYIO MHULIMATUBY YUUTENEH U MPEIOCTaBISIET
BO3MOYKHOCTH JJISl pealiu3aliii Pa3IUUHbIX METOJUUECKUX MOAXO0JI0B K MPENOoAaBaHnI0 (PU3UKU Ha
yriay0nEHHOM YPOBHE MPH YCIOBUU COXPAaHEHUs 00s3aTeNIbHOM YacTH CO/Iep KaHUsl Kypca.

dusmka Kak Hayka o Haubojee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYHAs B KayecTBe y4eOHOIo
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUN 00 OKpY)KaolleM MHpeE.
IkosnbHBINA Kypc PU3UKU — CUCTEMOOOPa3yIONUil sl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB U SIBJICHHMM, M3y4aeMbIX XUMHEH,
O6uonoruel, ¢pusznyeckoil reorpadueid u actpoHomueil. Vcrnonb3oBaHue U aKTUBHOE MPUMEHEHHUE
(bu3NYeCKUX 3HAHUN OMpPENENMUIIO XapakTep U OypHOE pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTUH B
cdepe FHepreTUKU, TPAaHCIOPTa, OCBOCHUSI KOCMOCA, MOJTyYEHHsI HOBBIX MAaTE€PUAIOB C 3a/1aHHBIMU
cBoiictBamu. M3yuenune GpuU3MKM BHOCUT OCHOBHOM BKJIaJl B (POPMUPOBAHNE €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa oOydatouierocs, B ((OpMUPOBaHHE YMEHHUH MPUMEHSATh HAYUYHBIH METOJ MO3HAHUS
IIPU BBIIOJIHEHUN UMH YYE€OHBIX MCCIIEA0BAHUM.

B ocHOBy kypca (Qu3MKH Ha YpOBHE CpeaHero oOuiero oOpa3oBaHUs MOJOXKEH ps HIeH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoea yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall M3 BCEX pa3zefioB (M3UKH, BKIIOYAET KAaK BOMPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBUU ¢ HEll Marepuan Kypca QU3UKU 00bETUHEH BOKPYT
¢busnueckux teopuil. Benymmum B Kypce sBisieTcst GopMHUpOBaHUE IPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pHUH, BELLIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanusi mnpearnosaraeT HMCMONIb30BaHHE T'YMaHUTapHOIO
noTeHIMana GpU3nuecKod HayKH, OCMBICICHUE CBSI3U Pa3BUTUS (U3UKU C pa3BUTHEM OOIIECTBA, a
TaK)ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U SKOJIOTMUECKUMHU MTpodieMaMu.



Hoea npuxnaonoii nanpasnennocmu. Kypc ¢uszuku yriay0ia&éHHOTO YpOBHsS MpeArojaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTMYECKUX TMPUIOKEHUN H3yYEHHBIX
Teopuii W 3akoHOB. [Ipm 3TOM paccMmaTpuBarOTCs Ha YPOBHE OOIIUX TMPEACTABICHUN W
COBPEMEHHbIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea »3rKonozuzayuu peaqn3yercs TIMOCPEICTBOM BBEJIEHUS JJIEMEHTOB COJACpIKaHMUS,
HOCBSIIEHHBIX 3KOJOTMYECKUM IIpOOJIEMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C pPa3BUTHUEM
TEXHUKU U TEXHOJOTHH, a Takxke oOCYXKIeHHs MpoOJieM palMOHAIBLHOTO MPUPOIONIONH30BAHUS U
HKOJIOTHYECKON Oe30MacCHOCTH.

OcBoeHue cojfepkaHusl MPOrpamMmbl MO (PHU3UKE JOJDKHO OBITH MOCTPOEHO Ha MPHUHIIMIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxona. [ns ¢bu3uku peanusanus 3THUX NPUHIUIOB Oa3upyeTcs: Ha
UCTIOJIb30BAaHUM CAMOCTOSATENIBHOTO JSKCIEPUMEHTa Kak IOCTOSHHO JAEHCTBYIOHero (akropa
yuebHoro mnpouecca. s yrmy0iaEHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO
OKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIbHBIE YYEHHYECKHE OIBITHl NPU HM3YyYCHUHU HOBOTO
MaTepuaia, JlabopatopHble paboThl U paboThl mpakThkyma. [Ipm 3TOM BO3MOXHBI JiBa crioco0a
peanu3anyuu (GU3MYECKOro MpakTUKyMa. B mepBoM ciyuae MpakTUKyM MPOBOAUTCS JIMOO B KOHIIE
10 u 11 kiaccoB, 10O MOCIE MEPBOTO M BTOPOTO MOJYTOJUNA B KaXKIOM W3 3THUX KJIaccoB. Bropoit
crocod — 3TO HHTerpauus paboT MpakTUKyMa B CHCTEMY JIabOpaTOpHBIX padoT, KOTOpbIE
MPOBOAATCS B IMpoliecce u3ydeHus pasnena (temsl). [Ipu sToM mox pabGoramMu mpakTUKyma
MOHMMAETCS CaMOCTOSITENIbHOE UCCIIEI0BaHUE, KOTOPOE MPOBOJUTCS 10 PYKOBOJICTBY CBEPHYTOTO,
00001EHHOrO0 BH1a 6€3 MOIIaroBoi HHCTPYKLUH.

B nmporpamme no ¢usuke cucreMa y4eHHYECKOTO 3KCIEPHUMEHTa, JabOpaTOpHbIX padoT u
MPAaKTUKyMa MpeJICTaBlICHa €AUHBIM MepedHeM. BbiOop TeMaTWKu [Js 3TUX BHJIOB YYEHHUYECKUX
IPAKTUYECKUX pPA0OT OCYILIECTBISIETCS YYaCTHUKaMH OOpa30BaTEIbHOrO Ipoliecca HCXOAS U3
OCOOCHHOCTEl TMOYpOYHOTO IUTAHUPOBAHMSI M OCHalleHus KkaOuHeta ¢usuku. [lpu sTOM
oOecrieynBaeTcsi OBJageHHE OOYJYAIOMIMMHUCS YMEHUSMH TPOBOAHWTH TPSMbIE M KOCBEHHBIC
U3MEpPEHUs, MCCIEAOBAaHUS 3aBHUCHUMOCTEH (PU3NYECKUX BEIUYMH M IIOCTAHOBKY OIIBITOB I10
IIPOBEPKE NPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yaenseTcsl PelIeHUI0 pacyETHRIX U KaueCTBEHHBIX 3a1ay. [Ipu atom s
pacuéTHBIX 3a7ad IPUOPUTETOM SBJISIIOTCS 3aJaud C SIBHO 33JaHHOM W HESBHO 3aJlaHHOU
(bu3nUecKoil MOEbIO, MO3BOIAIONINE MPUMEHATh N3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3
OJIHOTO pa3jena Kypca, TaK M HMHTErpUpysd NpPUMEHEHHE 3HaHWM M3 paszHbIX pasnenoB. g
KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHMs Ha OOBsICHEHHE/TIpeicKa3aHue MPOTeKaHMs
¢bu3nyecKuX SIBICHUNH U MPOIECCOB B OKpYXKarolleW *U3HHU, TpeOyrouue BblOOopa (u3NuecKoil
MOJIEIIU JUIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu @I'OC COO k MaTtepuaibHO-TEXHUYECKOMY 00€CTICUeHUIO
yuyeObHOro mporecca Kypc (U3MKH yriyOJaEHHOTO YpPOBHS Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBUAX MPEAMETHOrO KabuHeTa. B kabunere GU3uku 10HKHO
ObITh HEOOX0UMOE J1abopaTopHOEe 00OPYAOBAaHME ISl BHIOJIHEHHUS YKAa3aHHBIX B IpOrpamMMe 110
¢u3MKe YYEHWYECKHUX OIBITOB, JIa0OpaTOpPHBIX pabdoT U pabdoT NpaKTUKyMa, a TaKxke
JIEMOHCTpaIlMOHHOE 000pYA0BaHHE.

JemoHCcTpaniioHHOe  o0opyaoBaHue (opMuUpyeTcs B COOTBETCTBHHM C  IPUHIIUIIOM
MUHHMAaJIbHON J1OCTaTOYHOCTH W OOECIeYMBAET MOCTAHOBKY IEPEYHCIEHHBIX B MPOrpaMMe I0
¢u3MKe KIIOUYEBbIX JAEMOHCTpAallMi [Js HCCIEeOBAaHUS M3y4aeMbIX SIBIEHUH M IPOLIECCOB,
IMIOUPUUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHIA.

JlaboparopHoe 00opyqoBaHHE ISl YUEHUUYECKUX MPaKTUYECKUX padoT popMupyercs B BHUIE
TEMAaTUYeCKHX KOMIUJIEKTOB U o0ecreuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JIByX
oOydaromuxcs. Temaruyeckue KOMILIEKTHI J1abopaTOpHOro OOOpYHOBaHUS JIOJKHBI  OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AaHAJOTOBBIX WM IUGPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUJI€ IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCS:

— (¢opMUpOBaHME MHTEpeEca M CTPEMJICHHS OO0y4arouMxcs K HAyYHOMY H3YYEHUIO HPUPOJIBI,
pa3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



— pa3BUTHE NPEICTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE UCCIIE0BATEIHCKOTO
OTHOILIEHHUS K OKPYKaIOLUM SIBIICHUSIM;

— ($opMHPOBaHHE HAYYHOTO MUPOBO33PECHHSI KaK Pe3yibTaTa H3yuyeHUs] OCHOB CTPOCHHS MaTepUU
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

— (¢opMupOoBaHHE YMEHHUI OOBACHATH SBICHHUS C HCIIOJb30BaHMEM (U3MUECKUX 3HAHUN H
HAy4YHBIX JI0KA3aTEJbCTB;

— (GopMHUpOBaHHE TPEACTABICHUN O poiin (PU3UKU JUIS Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHI;

— pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX chepax Oymayuielt mpodhecCHOHATBHON NesSTEIbHOCTH,
CBSI3aHHBIX C (DU3HUKOM, MOJITOTOBKA K JalbHENUIIEMY O0OYUYEHHUIO B 3TOM HaIlPaBIICHUU.

JocTikenne 3THX Ieneil oOecreuyuBaeTcs pELIeHHEM CIEAYIOMMX 3aJad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o0uiero o0pa3oBaHus:

— TNpUOOpPETEeHHE CUCTEMBI 3HAHUK 00 00ImMX (PU3UYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPUSX,
BKJIIOYAsi MEXaHHKYy, MOJIEKYJSPHYIO (HU3UKY, DJIEKTPOJIMHAMUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTHI aCTPOPHU3UKH;

— (¢dopMUpOBaHHE yMEHUU NPUMEHATH TEOPETHUECKHUE 3HaHUS I OOBSCHEHHS (PU3MUECKUX
SABJIICHUM B IPUPOJE U ISl HPUHATHUS IPAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;

— OCBOGHHE CIIOCOOOB pEIIeHHs pa3IMyYHBIX 33/a4 C SBHO 33JaHHOW (PU3MYECKOH MOJEINBIO,
3a1ad, MOJPa3yMEBAIOMINX CAaMOCTOSTENIbHOE CO37aHue (PU3MYECKOW MOJENH, aJeKBATHON
YCIIOBHSIM 33J1a4M, B TOM YHUCJIE 337]a4 UH)KEHEPHOTO XapaKTepa;

— TIOHMMaHWe (U3MYECKMX OCHOB W MPUHIUIOB JICHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENY;

— OBJIQJICHHE METOJAaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUA M TMPOBENCHUS (PU3UUECKHX
SKCIIEPUMEHTOB, aHaiu3a W UHTEpIpeTanuu HHQPOPMAIUU, OIpPEAETICHHs JIOCTOBEPHOCTH
MOJIyYEHHOT'O Pe3yJIbTaTa;

— CO3JlaHH€ YCIOBUM [JJs pa3BUTUS YMEHHUM IPOEKTHO-HCCIIEIOBATEIbCKOM, TBOPYECKOM
JIeSATEIbHOCTH;

— pa3BuTHE HHTEpeca K chepam mpodecCHoHaATbHON ACSITEILHOCTH, CBA3aHHOHN ¢ (PU3UKOIA.

B cootBerctBum ¢ tpeboanusimu GI'OC COO yrinyOn€HHBI YypOBEHb U3YyUEHHS Y4€OHOTO
npenMera «Pu3MKa» Ha YpOBHE CpeaHero obiiero oOpa3oBaHUs BhIOMpaeTcs OOydarolIUMUCH,
IJIAHUPYIOMUMH  TPOJOKEHHE O00pa3oBaHHS IO  CICHMHAIBHOCTAM  (PU3UKO-TEXHUUYECKOTO
npodus.

Ha wusyuenue ¢usuku (yriyOn€HHBIM ypOBEHb) Ha YPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUS
otBoguTcs 340 vacoB: B 10 kimacce — 170 yacoB (5 yacoB B Heaento), B 11 kmacce — 170 gacoB (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1mo ¢Gpu3uke NepeueHb JTadOpaTOpPHBIX U MPAKTUUYECKUX paboT
ABJIIETCS PEKOMEHI0BaHHBIM, YUUTENb JENaeT BbIOOpP MPOBEACHUS J1aDOPaTOPHBIX pabOT M ONBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOEHHOCTEN 00yJaroIXCsl.

COIEPKAHUE OBYYEHUSA
10 KJIACC

Pa3nen 1. Hayunblii MeTo MO3HAHMSI IPUPOBI.

Ouznka — ¢yHIaMEHTalbHAasg Hayka O mpupoje. HayuHblii METOJ TMO3HAHWUS M METOJIbI
ucciae0BaHus GU3HIECKUX SIBJICHUI.

DKCHepUMEHT U TEOpHusl B TpoIlecce MO3HaHUs Mpupoasl. HabmroneHue u SKCIEPUMEHT B
¢dusuke.

CrocoObl m3MepeHus: (PU3MUECKUX BEIUYUH (aHAJOTOBBIE M IH(PPOBBIE H3MEPUTEITHHBIE
puOOPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemrnocTu n3MepeHui GU3NIECKUX BETUUHH (a0COIIOTHASI U OTHOCUTENbHAS).

MonenvpoBanue (pU3MYECKUX SBJICHUM W TMPOIECCOB (MarepHalibHas To4yka, aOCOJIIOTHO
TBEPOE TEJO, UJeANbHAs KHUAKOCTh, UJICANbHBIN a3, TOUeYHbIN 3apsn). ['umoreza. Ousznueckuit
3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. DU3ndecKast TEOpus.



Pors m mecro ¢usuku B GOpPMHPOBAHMHM COBPEMEHHOM HAydyHON KapTUHBI MHpA, B
IPAKTUYECKON AESTEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, npaKmuKym.

W3mepeHue cuiipl TOKa U HapsHKEHUS B LENU MOCTOSIHHOI'O TOKA IPY MOMOIIM aHAJOrOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1udpoBoi nabopatopuer mo ¢usuke. IIpumepsl n3MepeHus (GpU3MUECKUX
BEJIMYMH IIPU ITOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe qBuxkeHHe. OTHOCUTEIBHOCTh MEXaHWYeCKOro IBrKeHHs. CucTeMa oTcuéTa.

[Tpsmast 1 oOpaTHas 33124l MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOYKH, €ro IMPOEKIHH Ha OCH CHUCTEMbl KOOpPJWHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpedHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHUE
MaTepuaibHOW TOYKH, UX IMPOEKIMH HAa OCH CUCTEMBbl KoopAuHAT. ClOXEeHHE NEpeMELIeHUN U
CJIO)KEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPSIMOJIUHEHHOE ABM)KEHHE. 3aBHUCHUMOCTh KOOpAMHAT,
CKOPOCTH, YCKOPEHHS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX rpaduKu.

CBoOogHoe majzeHue. YcKopeHue cBOOOAHOrO majeHus. JIBrkeHue Tena, OpOIIEHHOTO MO/
yIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPAHMHAT, CKOPOCTH U YCKOPEHHUS MAaTepUAIbHON TOYKU OT
BpPEMEHH U UX TpaduKu.

KpuBonuneitnoe neuxeHue. [IBukeHHe MaTepuUaIbHOW TOUKHU MO OKPYKHOCTH. YTIOBas U
nuHenHas ckopocTh. llepuony u uacrora oOpamenus. LleHTpocTpemutenbHOoe (HOpPMaJIbHOE),
KacaTelbHOE (TaHIeHIIMALHOE) U TIOJTHOE YCKOPEHUE MAaTePHAIbHOM TOUKH.

TexHuuyeckue ycTpoHMCTBa U TEXHOJOTMYECKUE MPOLIECCHI: CIUIOMETP, ABM)KEHHUE CHApSJIOB,
LENHbIe, IecTepEHYaThIC U pEeMEHHBIE TIepelaun, CKOPOCTHBIC JTH(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUéTa, MIUTFOCTPAUS KUHEMATHYECKUX XapaKTePUCTHK JIBHXKEHUSI.

Crioco0bI HcciteJOBaHUS IBHKCHHA.

Nnmroctpanyst npeAeabHoro nNepexoaa U N3MEpEHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanue IBMKEHHM C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIIeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hanpasnenue ckopocTH IIpH IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHue IyTel, TPAEKTOPHUM, CKOPOCTEW IBMKEHUS OJHOIO M TOTO XKE Tella B Pa3sHBIX
CHUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

N3ydeHre HepaBHOMEPHOIO ABUKEHHUS C LIENbIO ONPEIEICHHNS] MTHOBEHHON CKOPOCTH.

N3mepeHne yCKOpeHUs NpU NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBM)KEHUU IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHHM IIPH PABHOYCKOPEHHOM JIBUKECHHH.

W3mepenune yckopeHusi cBOOOJHOrO majeHus (PeKOMEHJ0BAaHO HCIIOJIb30BaHUE IUGPOBOI
nabopaTopun).

W3ydyeHue ABMXKEHHUS Teia, OpOIIEHHOro ropu3oHTalbHO. [IpoBepka rumoresbl O MpAMOi
IIPONOPLUOHATIBHON 3aBUCUMOCTH MEX]y JAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TENa.

W3ydeHne ABMKEHUS Tea M0 OKPYKHOCTH € TOCTOSTHHOM MO MOAYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCHUMOCTH TepHOJa OOpaIleHHs KOHHYECKOT0 MAasTHUKa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbrit 3akoH HprotoHa. MHepuuanbHble cucTeMbl OTCYETA. [IpMHIMII OTHOCHTEIBHOCTH
["anunes. HemnepryanbHble cucTeMbl OTCUéTa (OrpeiesieHue, IpUMeEpBI).

Macca tena. Cuna. [IpuHuun cynepno3uiumuu cui.



Bropoii 3akon HertoToOHa 117151 MaTepraIbHON TOYKH.

Tperuii 3akoH HbI0TOHA 17151 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTALIMIOHHON M THEPTHON MAaCCHI.

Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TAAEHUS OT BBICOTHI HAJ
MOBEPXHOCTHIO IUIAHETHl W OT reorpaduueckoil MUPOTHL. J[BH)KeHHWE HEOECHBIX TeI U HUX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, 1BHKyIIErocsi ¢ yCKOPEHHEM.

Cuna Ttpenusi. Cyxoe Tpenue. Cuna TpeHUS CKOJBXKEHUS U CHJIA TPEHHS TOKOS.
Koaddunuent tpenus. Cuna cOnpoTHBICHUS MPHU JABIKEHUU Tella B KUAKOCTH WIIHM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBH>KECHHUSL.

Hasnenue. I'unpocraruueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: MOJAIUMITHUKH, JBHKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habumronenne aBM>XeHUs TN B HHEPLMAIBHBIX U HEMHEPLUAIBHBIX CUCTEMAX OTCYETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenue nByX UWIMHIPOB WM IIAPOB PA3HOW MacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIUAIBHOM CUCTEMbI OTCUETA.

CpaBHeHUE PaBHOACHCTBYIOLIEH IPUIIOKEHHBIX K Ty CUJI C IPOM3BEIEHUEM MacChl Tela Ha
€ro yCKOpPEHHE B UHEPLUAIBHOU CUCTEME OTCUETA.

PaBeHcTBO cHil, BO3HUKAIOLIUX B PE3YJIbTAaTE B3aUMOIEUCTBUS TEl.

N3mepenne macc 1o B3auMoIEHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOpEHHOM NOIBEME U MaJICHUN.

[lenTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomul, npaKmuKym.

H3mepenne paBHOACHCTBYIOIICH CUIT IIPH IBMXKEHUU OpycKa M0 HAKIOHHOM MIOCKOCTH.

[TpoBepka rumnoTe3bl 0 HE3aBUCHUMOCTH BPEMEHU JABHXKEHUS OpyCKa 110 HaKJIOHHOW MJIIOCKOCTH
Ha 33J]aHHOE PAaCCTOSIHUE OT €r0 MacCHhl.

HccnenoBanue 3aBUCMMOCTH CHUJI YNPYTrOCTH, BO3HMKAIOUIUMX B MPYKHMHE U PE3UMHOBOM
oOpasiie, oT ux aedopMaruu.

N3yueHne ABMKEHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JETKHil OI0K.

N3mepenue ko3¢ ¢uieHTa TpeHHUs MO BEIMYUHE YIIIOBOrO KO3 @UIMEHTa 3aBUCHUMOCTH
Frp(N).

HccnenoBanue ABMKEHUS OpyCcKa MO HAKIOHHOM IJIOCKOCTH ¢ IEPEMEHHBIM KO3 PUIIMEHTOM
TPEHUSI.

N3yuenue ABMXKEHUS Irpy3a HA BaJLy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpaoe Teno. IloctymarenbHoe M BpallaTelbHOE JABMXKEHHE TBEPAOIO Telna.
MoMeHT cuibl OTHOCUTENbHO Ocu BpaimieHus. Ilneyo cunbl. CiokeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHUS TBEPIOTO TEA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckne ycTpoMCTBa U TEXHOJIOTMYECKHE TIPOLECCHI: KPOHIITEWH, CTPOUTEIBHBIN KpaH,
peméryarbie KOHCTPYKIIUU.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIIET0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEWHOB U pacy€T CUJI YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IIOIIA/ (b ONIOPHI.



Tema 4. 3akonwl coXpanenus 6 MexaHuke.

HMMItynsC MaTepUalbHOM TOYKH, CHCTEMbl MaTepHaIbHBIX TOueK. LleHTp macc cucremsl
MaTepHalbHbIX TOUEK. Teopema 0 JBUKEHNUH LIEHTpa Macc.

MMITynbC CUIIBI 1 U3BMEHEHHUE UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

MomeHT uMItysibca MaTepuanbHON TOUKH. [IpencraBienue o COXpaHeHMM MOMEHTa UMITYJIbCa
B LICHTPAJIbHBIX IMOJISX.

Pabora cuiibl Ha MajOM U Ha KOHEYHOM IepeMenieHuu. ['paguueckoe npeacraBieHne paboThl
CHUJIBL.

MOIIHOCTD CHJIBL.

Kunernyeckass sHeprus MartepuaibHO Touku. Teopema 00 H3MEHEHUM KHUHETHUECKOMN
SHEPIrUH MATEPUATILHON TOYKH.

[loTeHuumanbHple M HenoTeHUuandbHble cuibl. [loTeHumaneHas sHeprus. [loreHumanbHas
SHEprus ymnpyro nedopMHpPOBAHHON NpyXHUHBI. lloTeHIManbHAs SHEPrUs Telna B OJHOPOIHOM
rpaBUTAaMOHHOM moJie. [loTeHnumanbHas sHEprus Tena B TPaBUTALMOHHOM II0JIE OAHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbst KoOcMUYECKasi CKOPOCTb.

CBs13b pabOTHl HETMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOH SHEPTruu CHUCTEMBI Tell.
3aKOH COXpaHEHMsI MEXaHUUECKON IHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymM i HUACATBHOM KUIAKOCTH KaK CIEICTBHME 3aKOHA COXpPaHEHUS
MEXaHUYECKON IHEPTUH.

TexHuuecKne yCTpOMCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET, BOJOMET, KOMIED,
NPYKUHHBIN MUCTONET, TUPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3mepeHrie MOLTHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea IpU COBEPIIEHUN PAOOTHI.

B3auMHble peBpallleHusi KHHETUYECKOW U MOTEHUUATBbHON YHEPTruid Mpu ACHCTBUU HA TEJO
CHJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue Hepruy Mpy CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

H3mepenne umiyabca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHEHNE U3MEHEHHS UMITYJIbCA Tela C UMITYJIbCOM CHUIIBIL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepeHre KHHETUYECKON YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHIINAIbHOM HEPTUHU NPY>KUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS TIPU JBUKEHHUU TEJa MO0 HAKIIOHHOW TIOCKOCTH.

Pa3nen 3. MoJsekyasipHas pu3MKa ¥ TePMOAUHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI MeopUul.

OcHOBHBIE TOJOXKEHUS MojeKkyasipHo-kuHetndeckor Teopuun (MKT), ux omnbitHOE
obocHoBanue. Jlupdysus. bpoyHoBckoe aBmkeHHMe. XapakTep JBUKEHUS U B3aUMOJCHCTBHUS
yacTull BeuiecTBa. Mojenu CTpOeHusl Ta3oB, )KUIKOCTEH M TBEPIABIX TeT U OOBSCHEHUE CBOMCTB
BEIIIECTBA HA OCHOBE 3TUX Mojeseil. Macca u pa3mepsl Mosekyn (aroMoB). KonnuecTBo BemiecTsa.
[TocrossnHast ABoraipo.

TennoBoe paBHOBecue. Temmeparypa U crnocoObl e€ usMmepenus. lllkama Temmeparyp
Lenbcus.

Mogenp uaeanpbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU: YaCTULBI ra3a JBUKYTCS
XA0THYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

["a3oBbIe 3aKoHbI. YpaBHeHne MenneneeBa—Kuaneiipona. AGcomoTHas Temneparypa (IKana
temneparyp KenbBuna). 3axon JlambToHa. M3omporecchl B HAEATbHOM Tra3e C MOCTOSHHBIM



KOJIMUECTBOM BellecTBa. ['paduueckoe mpeicTaBlieHHE H30MPOLECCOB: H30TEpMa, H30XO0pa,
nu3obapa.

CBs3b MEXIYy NaBJICHUEM U CPEIHEH KMHETUYECKON ASHEpPruer MoCTYNaTeIbHOTO TEIJIOBOTO
JIBIKEHUSI MOJIEKYJT UCAIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUH
UJeabHOTO rasa).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJUHAMHYECKONH CHCTEMBI CO CpeHEH KMHETHYECKOM
SHEPIruel NoCTynaTeIbHOrO TEIIOBOIO JBUKEHUS €€ YaCTHL.

TexHUYECKHE yCTPOMCTBA M TEXHOJIOTUYECKHUE MPOIECCHI: TEPMOMETP, OapOMETp, MOTyYeHHE
HaHOMAaTEPHAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHHSI YaCTHUIL BEILIECTBA.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddy3us xuakocTei.

Mogens onbita ITepHa.

[IpuTsxenue MOJIEKyII.

Mopnenu KpUCTaUINYECKUX PEIIETOK.

Habmroienue u ucciae1oBaHUE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

HccnenoBanue mporiecca yCTAaHOBICHHUS TEIIOBOTO PAaBHOBECHUS IMPH TEINIOOOMEHE MEXIY
ropsiuei U X0JIOJAHON BOJOM.

W3ydyeHrne UM30TEPMUYECKOTO TMpoiecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE IUGPOBOI
nabopaTopun).

N3yueHnune n30X0opHOro Impoiecca.

N3ydeHnue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmoaunamuueckast (TZl) cucrema. 3ajaHue BHEIIHUX YCJIOBUN JJIsl TEPMOIMHAMHYECKOMN
cucteMbl. BHemHue u BHyTpeHHHUE mapaMeTphl. [lapaMeTpbl TepMOIMHAMUYECKONW CHCTEMBI Kak
CpeIHMEe 3HAaUEHUS BEJIMUYMH, ONMCHIBAIOIINX €€ COCTOSSHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nawamo TepmoanHamuku. CaMONpOM3BOJIbHASL peNaKcalus TEpMOJUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens wupeanbHOro rasza B TEpPMOJAMHAMUKE — CHCTEMa YpaBHEHMH: YypaBHEHUE
MenneneeBa—KnaneiipoHa u BeIpakeHHE JJIsl BHYTPEHHEN SHEPTrUu. Y CIOBUS IPUMEHUMOCTH 3TOU
MOJICNIA: HM3Kasi KOHIICHTPAIMsI YacCTHUIl, BHICOKHME TeMmIepaTyphl. BwipaskeHue s BHYTpEHHEU
SHEPTrUU OJHOATOMHOI'O UJEAIBHOTO rasa.

KBasucrarnueckune u HECTaTUUECKHUE MPOIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Borumcnenue paboThl 1Mo rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenada kak cnocod U3MEHEHUsI BHYTPEHHEH YHEPTrUM TePMOJIUHAMHYECKON CUCTEMBI
0e3 coBepiieHus paboThl. KoHBeK1IMS, TEMIONPOBOIHOCTb, U3TyYEHUE.

KonuuectBo Temnotel. TemnoéMkocTs Tena. Y aenbHas U MOJIsipHask TEMIIOEMKOCTH BEILIECTBA.
VYpaBHenue Maitepa. YaenbHas TEIUIOTAa CrOpaHMsl TOIUIMBA. Pacué€r KoyimyecTBa TEIJIOTHI MPHU
teronepenayue. [lonstue o6 annadbaTHOM mporiecce.

[lepBblii 3aKOH TepMoAMHAMHUKU. BHyTpeHHss sHeprus. KoaudecTBo TemoTsl M paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIMHAMUYECKOU CUCTEMBI.

Bropoii 3aKkoH TepMOAMHAMMKY ISl pABHOBECHBIX MPOLIECCOB: Yepe3 3aJJaHHOE PaBHOBECHOE
COCTOSTHUE TEPMOJAMHAMHYECKON CHCTEMBI TMPOXOAUT €IWHCTBEHHas aauabara. AOCOIIOTHas
TeMIeparypa.

Btopoil 3akoH TepMOAMHAMHUKU Ji1 HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO IMepeaaTh
TEIJIOTY OT Oojiee XOJOAHOTO Teila K Oonee HarperoMy ©O0e3 kommeHcaruu (Kmaysumyc).
HeobpaTumocTs IpUPOTHBIX TPOIECCOB.

[Tpunine! geiicTBus TermnoBbix MamuH. KIT/I.



MakcumanbHoe 3Hadenune KIIJI. [ukn Kapno.

DKOJIOTUYECKUE ACTIEKThl HMCIOJIb30BaHUS TEIUIOBBIX JBUTraTeneil. TemnoBoe 3arpsi3HEHUE
OKPYKAaIOIIEeH Cpebl.

TexHuuecKrue YCTPOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: XOJIOAWIBHUK, KOHIULHUOHED,
MU3eTbHBIA W KapOIopaTOpHBIA JBUTATeNM, MapoBas TypOWHA, TMOJyYEHHE CBEPXHU3KHUX
TeMIepaTyp, YTUIM3alus «TEeIUIOBBIX)» OTXO0I0B C HCIOJIB30BAHUEM TEIIOBOIO HACOCA, YTUIU3aLUs
OMOOpPraHNYECKOro TOILTUBA JJIsl BEIPAOOTKH «TEIIOBOMY U 3JIEKTPOIHEPTHU.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IpH aInadaTHueCcKOM pacIIupEHUH.

Bo3nyniHoe orauso.

CpaBHeHUE yJIeIbHBIX TEMJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOTO mporiecca.

KoMnbroTepHble MOJEIH TEIUIOBBIX JBUraTENeH.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomot, nPAKMUKyM.

N3Mmepenne yaenbHON TeMmI0EMKOCTH.

Uccnenosanue mpouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3ydyeHne B3aMMOCBSI3M SHEPrUM MEKMOJEKYJISIPHOTO B3aUMOJCHCTBHUS U TEMIIEPATYPHI
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoovl.

[TapooOpa3oBanne u KoHjeHcanus. lVcmapeHue U KWUIEHHE. YJelbHas TeIuioTa
napooOpa3oBaHusl.

Hacepliennble 1 HeHachlleHHbIE NTapbl. KauecTBeHHass 3aBUCUMOCTD IJIOTHOCTH U JIaBJICHUS
HACBIIIIEHHOTO Tapa OT TEeMIIepaTypbl, MX HE3aBUCUMOCTh OT OOBEMA HACBHIIICHHOTO Tapa.
3aBUCUMOCTB TEMIIEPATypPhl KUIIEHUS OT AABJICHUS B KUIAKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEJIbHAS BIIaYXKHOCTb.

TBépnoe Temo. Kpucramnuueckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB KPUCTAJLIOB.
[1naBneHue u KpucTayuM3anus. Y aesibHas TerioTa miasiienus. Cyoaumanus.

Hedopmaruu TBEpmoro Tena. Pactsokenne u cxatue. Casur. Moayne FOnra. [lpemen
yOpyrux aedopmanui.

TemoBoe pacHipeHue XUAKOCTeH W TBEPIABIX Tel, 00BEMHOE M JIMHEHHOE pacIIpeHue.
AHrapMOHHM3M TEIJIOBBIX KOJIEOAHUHN YaCTUI] BEHIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS TE
(Ha KaueCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MEpeXoax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTtHOe HaTspkeHue. KoadduimeHT moBepXHOCTHOTO HaTshkeHHs. KammnsipHbie
ABJEHUs. [aBieHune 1o UCKPUBIEHHON MOBEPXHOCTHIO KuIKocTH. Dopmyna Jlanmnaca.

TexHUYecKne yCTpOMCTBa U TEXHOJOTHYECKHE MPOLIECCHI: )KUIKHE KPUCTAIUIbI, COBPEMEHHBIE
MaTepHuabl.

Hemoncmpayuu.

TermoBoe paclmpeHue.

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue. Kunenue npu noHM>KEHHOM JIaBJIEHUU.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.

OnBITH ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBaHue.

Kanunnsipusie sBieHus.

Mopenu HEHbIOTOHOBCKOM KHUJKOCTH.

CriocoObl U3MepeHus BIAKHOCTH.

UccnenoBanue HarpeBaHus U IJIABJICHUSI KPUCTAIUIMYECKOTO BEIIECTBA.

Bunasr nedopmaruii.

Hab6nronenune mansix aedopmarimii.



Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

N3yuenue 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3Mepenne yaenpHOM TeIIOTHI TIJIaBJICHUS JIbA.

M3yuyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B OMEIICHUU.

N3mepenue ko3 duirenra noBepXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JlehOpMallid PE3NHOBOTO 00pasia OT MPHIOKEHHOW K HEMY
CHUJIBL.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Inexkmpuueckoe noie.

OneKkTpu3anusi Tel U €€ MPOSIBICHUS. DJIEKTPUYECKHM 3apsn. J[Ba BuUIa 3IEKTPUUYECKUX
3apsa0B. [IpoOBOTHUKH, TUAIEKTPUKU U MOJIYIPOBOJHUKH. DIIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsa.

B3aumoneiictBue 3apsioB. Toueunsie 3apsiabl. 3aKoH KyioHa.

Onektpuueckoe nose. Ero neficteue Ha 31€KTPUUYECKUE 3apsi/ibl.

Hampspk€anocts  anextpuueckoro mosst. IlpoOublii  3apsin.  JluHum  HanpsxEHHOCTH
3JIEKTPUYECKOTO 1oJIst. OJHOPOJHOE SIEKTPUUYECKOE TIOJIE.

[ToTeHIIMaNbHOCTh AJEKTPOCTATHYECKOrO MOJA. Pa3HOCTh MOTEHIMAIOB W HaIpSKCHUE.
[loTeHuumanbHas 3Heprus 3apsia B JIEKTpocTaTUdeckoM noje. [loTeHnuan 31eKTpocTaTuuecKoro
nosist. CBsi3b HANPSKEHHOCTH TIOJISI M Pa3HOCTU MOTEHIIMAJIOB JIJIS AJIEKTPOCTATUYECKOTO MOJIs (Kak
OJIHOPOJHOTO, TAK ¥ HEOJHOPOAHOTIO).

[IpuHIUIT CyEPIIO3UITNH SIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsna. llome paBHOMepHO 3apsbkeHHOW cdepbl. [lone paBHOMEpHO
3apsDKeHHOro 1Mo 00BéMy mmiapa. [loje paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOH IUIOCKOCTH.
Kaptunbl mMHUI HANPS>KEHHOCTU ATUX TMOJIEH U 3KBUIIOTEHIMATIBHBIX TOBEPXHOCTEH.

IIpOoBOTHHUKY B AJIEKTPOCTATUYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JM3NeKTpUKHY B 3JIEKTPOCTATUYECKOM MOJ€. J{u3aeKkTpuyeckas NpoOHUIaeMOCTh BELIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTh INIOCKOT0 KOH/IEHCATOpa.

[TapannensHoe COEIMHEHHE KOHJICHCAaTOPOB. [TocnenoBarenbHOE COCIMHEHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBr>KeHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuueckne YCTpOWCTBA W TEXHOJOTMYECKHUE MPOLECCHI: AJIEKTPOCKOI, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MIIEHHUE AJIEKTPONpPUOOpPOB, KOHJEHCATOpPhI, reHeparop Ban ne
I'paada.

Hemoncmpayuu.

YCTpolCTBO ¥ IPUHLUIL JAEUCTBUS DJIEKTPOMETPA.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX ITIAPUKOB.

DIIEKTPUUYECKOE MOJIE IBYX 3apsKEHHBIX TIACTHH.

Mogenb snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3aIUTa.

YCTpolcTBO M AEMCTBUE KOHECHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTD AJIEKTPOEMKOCTH TUIOCKOTO KOHJEHCATOpa OT IUIOWAAW IJIACTHUH, PACCTOSHHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUILIAEMOCTH.

DHEPrus MEKTPUUECKOTO MO 3apsHKEHHOTO KOHAEHCaTopa.

3apska 1 pa3psiika KOHAeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

OneHka cu1 B3auMOJCICTBUA 3apsKEHHBIX TEll.

HabGnronenue mpeBpalmieHusi dHEPTrUy 3apsHKEHHOTO KOHJICHCATOpa B DHEPTHI0 M3TydYeHUs
CBETOAMO/A.

N3ydenune npoTekaHus TOKa B LUEMH, COAEPKaAIEH KOHAEHCATOP.



Pacnpenenenne pa3HOCTH MOTEHUUANOB (HAPSKEHU) NIPH MOCIEI0BATEIbHOM COEIMHEHUN
KOHJICHCATOPOB.

HccnenoBanue pa3psaa KOHICHCATOPA Yepe3 PE3UCTOP.

Tema 2. [locmoannwlil 3neKmpuyecKuil mox.

Cwita Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CymecTBOBaHMS  IOCTOSIHHOTO — 3JIEKTPUYECKOro Toka. McTouHukm  ToKa.
Hampsoxenne U u DJIC &.

3akon OMa aJ1s yyacTKa LEmnHu.

DIEKTPUYECKOE CONPOTUBIICHUE. 3aBUCUMOCTD CONPOTHUBIICHUS OJTHOPOJHOTO IIPOBOJHUKA OT
€ro JUIMHBI U IUIOIIAIU IIONIEPEYHOr0 CEUEHUs. Y IENbHOE CONTPOTUBIICHUE BELLIECTBA.

[TocnenoBarenbHOe, NapalieIbHOE, CMEIIAHHOE COEAMHEHHWE IPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX AMeKTprueckux nene. [lpasmia Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Jlxoynsa—JIenna.

MoIHOCTB 3IEKTpUYECKOro ToKa. TeroBast MOIIHOCTD, BBIAENIEMast Ha PE3UCTOPE.

OJIC u BHyYTpEeHHEE CONPOTUBICHUE MCTOUYHMUKA TOKa. 3akoH Oma JJis MOJHOM (3aMKHYTOM)
JNEKTPUYECKON Lenu. MOIHOCTh UCTOYHMKA TOKA. KOpOTKOE 3aMBbIKaHHUE.

Konzaencarop B 11enu nocTOSIHHOTO TOKA.

TexHUuecKkue ycTpoWCTBa U TEXHOJOTMYECKHUE MPOLIECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETUYMK AIIEKTPUUYECKON SHEPTHUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT HANpPsDKEHHA U1 PE3UCTOPA, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHUBIICHHUS IWIMHIPUYECKUX IPOBOAHMKOB OT JJIMHBI, IUIOIIAJU
MONIEPEYHOI0 CEUEHUs U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT CONPOTHUBIICHUS IIPU ITOCTOSSHHOM HaIIPSDKEHUU.

[Tpsimoe um3mepenne OJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOIO 3JIEMEHTAa U OILIEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bI coemMHEHHsI ICTOYHUKOB TOKa, DJ{C Garapeii.

HccnenoBanne pa3HOCTH NOTEHLIMATIOB MEXKIY IMOJIOCAMH MCTOYHMKA TOKAa OT CHJIBI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue cMEMIaHHOTO COEIUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro CONpOTUBIIEHHS IPOBOJHUKOB.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA OT HaIIPSDKEHUS 11 JJaMITbl HAaKaJIUBaHMUSL.

YBenuueHue npezena U3MEpEeHus amrnepMerpa (BoJIbTMETPa).

Nzmepenne DJIC 1 BHYTpEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.

Hccnenoanne 3aBucumoctd JJIC raabBaHUYECKOIO JIEMEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanne pa3HOCTH NOTEHLINATIOB MEXKIY IMOJIOCAMH MCTOYHMKA TOKAa OT CHJIBI TOKA B
LEeMu.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnexTpuyeckas MPOBOAUMOCTD PA3JIMYHBIX BEIIECTB. JJIEKTPOHHAS MPOBOAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONPOTUBIIEHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTb.

DneKTpUYecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBonuuku. CoOcTBEHHAs: U MPUMECHAask MPOBOJIMMOCTh MOJIYNPOBOIHUKOB. CBOICTBa
p—n-niepexona. [1omyrnpoBoAHUKOBBIE IPUOOPHI.

ONEKTPUUECKUA TOK B 3JIEKTPOJIUTAX. OJEKTPOJUTHYECKAss IUCCOLMALUA. DJIEKTPOIH3.
3axonbl Dapanes 1Sl 2JIEKTPOIHU3A.

OnekTpuueckuil Tok B razax. CaMoCTOSTENbHBIM U HECAMOCTOATENbHBIA pa3psi. Paznuunble
THUIIBI CAMOCTOSTENBHOIO pa3psana. Monuus. [1naszma.



TexHuueckue ycTpoilcTBa M INpaKTHYECKOE MPUMEHEHHME: Tra3opaspsgHble  JIaMIIbl,
AIIEKTPOHHO-JIyYeBasi TPyOKa, MOIYHPOBOJHUKOBBIE HPUOOPHI: IHOJ, TPAaH3UCTOP, (OTOIMOL,
CBETOAMO/, TajbBaHUKA, pa(UHUPOBAHUE MEJU, BBITUIABKA AJIFOMUHUS, SJIEKTPOHHAs! MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCUMOCTb COIIPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 31eKTpoau3a Papazes.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYyXa.

CpaBHeHUE IPOBOAMMOCTH METAJIOB U NOJIYIPOBOIHUKOB.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

Habnronenue anexrpoinusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO MOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYeCKUil MPAKTUKYM.

Crioco0b1 m3MepeHusi PU3NUECKUX BEITMYMH C MCIIOJIB30BAaHUEM aHAIOTOBBIX M IH(POBBIX
U3MEPUTENIbHBIX NPUOOPOB M KOMIBIOTEPHBIX  JIATUMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH U3MEPEHUN (pu3nYecKuX BelnduH. OLEeHKa IpaHull OrPEeUIHOCTEN.

[TpoBeneHue KOCBEHHBIX M3MEPEHUH, HCCiEeOBaHUI 3aBUCUMOCTEN (PM3NYECKUX BEIMYUH,
NpOBEpKa TPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMAaTHYECKUX pa3Jenax
«YYeHNYEeCKUH IKCIIEPUMEHT, J1JAOOpaTOpHbIE pabOThI, IPAKTUKYM).

Me:xknpeameTHbie CBSI3H.

N3yuenune kypca ¢uszuku yriayOnénHoro ypoBHs B 10 kiacce ocyliecTBisieTcs € y4ETOM
COJIepKATEIbHBIX MEXKIIPEJIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadun
U TEXHOJIOTUH.

Mesicnpeomemnsle NOHAMUA, CEA3AHHBIE C UZYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HayuyHbId (akT, TUnoresa, (Qusnueckas BeIMYMHA, 3aKOH, TEOpHUs, HaOIIOJCHMUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, U3MEPEHUE, MOIPEUIHOCTU U3MEPEHUM, U3MEpUTEIbHbIE
npubopsl, nudposas 1adoparopus.

Mamemamuka: penieHre cucteMmbl ypaBHeHul. JIuneinas ¢yHkuus, mapadosna, runepoona,
ux rpaduku u cBoiictBa. TpuroHomerpuueckue (QpyHKIUH: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI€HC,
OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. BekTopbl M UX MPOEKIMH Ha OCH KOOpPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonozua: mexannyeckoe ABM)KEHUE B JKUBOM Ipupoze, Auddysus, ocMoc, TermnooOMeH
KHUBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLICH Cpebl, yTUINU3alus OHOOpraHMueCcCKOro
TOIUIMBA JJIi BBIPAOOTKHU «TEIJIOBOM» W D3JIEKTPOIHEPTHH, IIOBEPXHOCTHOE HATSKEHHE U
KaIWJUISIPHBIE SIBJIEHUS B TIPUPOJIE, DTIEKTPUUECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHME BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJIIpHasl Macca, MOJIYy4eHHEe HAaHOMATEpPHAJIOB, TEIJIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH U
ra3oB, JKUJKHUE KPUCTAIUIbI, DJIEKTPUUYECKHE CBOMNCTBA METAJUIOB, JIEKTPOJIUTHYECKAs! TUCCOLMALINS,
raJlbBaHHUKa, SJIEKTPOHHAsI MUKPOCKOIIHSI.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE IBMKEHUH C HMCIIOJB30BAaHHEM MEXaHH3MOB, YUET CYXOro U
’KHUJIKOTO TPEHUSI B TEXHUKE, CTAaTUYECKHE KOHCTPYKIUH (KPOHIITEHH, peméryaTble KOHCTPYKLIUN),
UCIOJIb30BaHUE 3aKOHOB COXPAHEHUs MEXaHUKH B TEXHHMKE (THPOCKOI, BOJOMET U JIpyrue),
JIBUTATENb BHYTPEHHETO CrOpaHMs, MapoBas TypOHHa, OBITOBOW XOJOIMJIBHUK, KOHAMIIMOHED,
TEXHOJIOTHMHM TIOJIYYE€HHS COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE€ HAHOMAaTEpHUaJoB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, ra3opaspsiaHble
JIaMITbl, TOJYIIPOBOTHUKOBBIE IPUOOPHI, TaJIbBaHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.



B3auMopeiicTBrE TOCTOSIHHBIX MAarHUTOB U IMTPOBOJIHUKOB C TOKOM. MarauutHoe nose. Bekrop
MarHUTHOW UHAYKUUH. [IpuHIMIT Cynieprio3uuMn MarHuTHBIX 1oJiel. JIMHUY MarHUTHOM MHIYKLIMH.

MarsauTtHoe 1oJsie MpOBOAHHUKA C TOKOM (IIPSIMOTO MTPOBOJAHHKA, KATYIIKU U KPYTOBOTO BUTKA).
OmneiT OpcTena.

Cuna Amrnepa, €€ HanpaBJICHUE U MOYJIb.

Cuia Jlopenia, e€ HanpaBiieHue U MOAY/b. [IBHKeHUEe 3apsKeHHOM YacTHUIIbI B OJHOPOAHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

MaruutHoe nosje B BeuecTse. eppomMarHeTuky, napa- 1 IMaMarHeTUKH.

TexHuueckue yCTpOICTBA W TEXHOJOTMYECKHE IPOLECCHl: IPUMEHEHHE IOCTOSHHBIX
MarHuToOB, JJEKTPOMAarHUTOB, TECTEP-MYJIbTUMETpP, OJJIEKTPOJBUTaTeNb SIKOOH, YCKOpHUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTuHa J1MHUN MHAYKIIMA MarHUTHOT'O I10JIS IT0JIOCOBOIO U MOAKOBOOOPA3HOI'O MOCTOSTHHBIX
MarHuTOB.

KapTuHa nuHMI MarHUTHON MHIYKIMH I0JI AJIMHHOTO IPSIMOIO IPOBOJHUKA U 3aMKHYTOI'O
KOJIBLIEBOI'O IPOBOIHUKA, KATYILIKU C TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amniepa.

HericrBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBM>KeHUs Iy4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 3IEKTPOU3MEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CHUCTEMBIL.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie padbomot, npaKmukKym.

HccnenoBanre MarHUTHOTO MOJISE HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbl AMIIEpa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHuMe dneKTpOMarHUTHOM WHAYKuuU. [loTok Bexkropa MarmuTHOM wuHAyKuuu. IC
MHAYKIHMU. 3aKOH 3JeKTpoMarHuTHol unaykuuu ®apanes. Buxpesoe anextpuueckoe mnoie. Toku
dyxo.

O/1C nHAYKIMH B IPOBOAHUKE, IBUKYILIEMCS] B OJHOPOIHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

NunyktuBHOCTE. Karymka WHAYKTMBHOCTM B LENHM IIOCTOSIHHOIO TOKa. JSIBiIeHHE
camonHaykiuu. J1C caMOMHAYKIINH.

DOHeprus MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuuyeckue ycTpoHCTBAa M TEXHOJOTHYECKHE IMPOLIECChl: UHIYKIIMOHHAS I€4b, COJICHOM,
3alUTa OT AJIEKTPU3ALUHU TeJl IPU JBUKEHUHA B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

HaOnronenue siBleHus 371€KTPOMAarHUTHON MHTKIIMH.

Uccnenosanue 3aBucumocty J/1C MHAYKINUU OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMAHUEBOU (MEHOM) TpyOe.

SIBieHME CAaMOMHIYKIIMH.

Uccnenosanue 3aBucumoct 3/[C caMOMHAYKIHMH OT CKOPOCTH M3MEHEHMSI CUJIbl TOKa B
LENH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIMA BUXPEBOTO MarHUTHOTO MOJIS.

HccnenoBanue sBIECHUS CAMOUHYKIUH.

CoOopka MoieNr AIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

["apmonnueckue xonebanus. Knnemarndeckoe U TMHAMUYECKOE OMHMCAHUE. DHEPreTHUECKOE
omnucaHue (3aKOH COXPAaHEHHsS MeXaHW4YecKol HsHepruu). BbIBOA AMHAMHYECKOTO OMUCAHUS
rapMOHUYECKHUX KOJICOaHUH U3 MX YPHEPTeTUUECKOTO M KHHEMATUYECKOTO OMUCAHUS.

Ammmatyna u (daza xonebanuwii. CBS3b aMIUIMTYIbI KOJIOAHWH HCXOTHOW BEIUYUHBI C
aMIUTUTYIaMU KosieOaHui €€ CKOPOCTH U YCKOPEHHS.

[Tepuon u yactrota konebanuil. Ilepuon manmpix cBOOOAHBIX KOJI€OaHHI MaTeMaTUYECKOTO
MmasiTHUKa. [lepron cBoOGOAHBIX KONeOaHUN MPYKMHHOTO MasiTHUKA.

[TonsiTrie 0 3aryxamImux KojieOaHusx. BeiHykIeHHBbIe KoneOanusi. Pezonanc. PesonancHas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHu4yeckue yCTpPONMCTBA M TEXHOJOTHYECKHE IMPOILIECChl: METPOHOM, YacChl, Kayelw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

HabGmronenre He3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJICOAHHM rpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxamomux KojaebaHui 1 3aBUCUMOCTH MEePHOJa CBOOOIHBIX KOJIeOaHH OT
COTNPOTHUBIICHUS.

HccnenoBanue konebaHMii rpy3a Ha MAaCCHBHOW MpPYXHHE C LEIbl0 (HOpMHUPOBAHUS
IpeJICTaBICHUI 00 naealbHON MOJENIN IPYKMHHOT'O MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusAX rpy3a Ha MpYKHUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U MPYKHHHOTO MasiTHUKOB.

W3y4eHne 3aKOHOB JIBIDKCHUS TEJIa B X0JI€ KOJICOaHHIA Ha YIIPYTOM TOJIBECE.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXalONINX KoIeOaHui.

UccnenoBanue BRIHYXIECHHBIX KOJIeOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  kKOoHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIC KOJEOAHUS B UIACAITHHOM
konebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsaa KOHJEHcAaTopa C
aMILTUTYJI0ON CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOoJeOaTeTbHOM KOHTYpE.

3artyxaromye  OJEKTPOMArHuTHBbIE  KoyieOaHWsA.  BBIHYXICHHBIE  DJIEKTPOMAarHUTHBIC
KoJie0aHusl.

IIepemeHHBIN TOK. MOIHOCTD NEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUYCHUE
CHWJIBI TOKA U HATIPSDKEHUS TPU Pa3IuyHOM (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT BPEMEHH.

CunycougaibHBIA TIEPEeMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KaTylIka WHAYKTUBHOCTH B
LEMU CHHYCOUIAJIbHOTO MTEPEMEHHOTO TOKa. Pe30oHaHc TOKOB. Pe30HaHC HanpsKeHUM.

Uneanpubiii Tpanchopmarop. [IpousBoacTBo, mepenaya M MOTPeOSIEHUE AIIEKTPUUYECKOMN
SHEPTUH.

DKOJIOTHYECKUE PHUCKA TPH MPOU3BOJCTBE IJEKTpodHEepruu. KymnbTypa HCMONIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHU4YeCKrne yCTPONCTBA U TEXHOJIOTHYECKHE MPOIIECCHI: AJIEKTPUUECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepe iay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOIeOaHusI.

3aBUCHMOCTD 9aCTOTHI CBOOOIHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop HE3aTyXalOIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.



Mogenb 27€KTPOMarHUTHOTO TEHEPATOpa.

BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUS.

Pesucrop, kaTylka HHIYKTUBHOCTH ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3onanc mpu mocinenoBaTeNbHOM COEAMHEHMM PE3UCTOpA, KaTyIIKW HWHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpONCTBO U IPHUHIIUIT ACUCTBHS TpaHCcHopMaTopa.

Monenb TUHUY 2IEKTPOoNEpeIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanue INEpeMEHHOTO TOKAa 4Yepe3 IOCIENOBATEIbHO COCAVHEHHBIE KOHIEHCATOp,
KaTyILIKYy U PE3UCTOP.

HaOnronenue 31eKTpOMarHUTHOrO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE 80JIHbL.

MexaHuueckre BOJIHBI, YCIIOBUSL UX pacnpocTpaHeHus. llonepeunble U MpoaobHbIE BOJIHBI.
Ilepuon, CKOPOCTh pacIIpOCTPAHEHUS U AJIMHA BOJIHBI. CBOMCTBA MEXaHMYECKHUX BOJIH: OTPaKECHHUE,
npesomiieHue, UHTeppepeHLrs U AUPpaKLus.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJIHBL. YCJIOBHS MW3JIy4€HHs DJJIEKTPOMAarHUTHBIX BOJH. B3aumnas
OpHUEHTAIM] BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJH:  OTPaK€HUE,  IPEJIOMIICHUE,  IOJSIpHU3aLus,
uHTEephEepeHIHs U AUPAKITHSL.

[Ikana 351eKTpOMarHuTHHIX BOJIH. [IpuMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanus.

DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAOLIEH Cpenbl.

TexHuueckue yCTpPOHCTBA M MNPAKTUYECKOE IPUMEHEHHME: MY3bIKaJbHbIE HHCTPYMEHTHI,
panap, paaAMonpuéMHUK, TEJIEBU30p, aHTeHHa, TeaegoH, CBY-nieus, ynbTpa3ByKoBas IMarHOCTUKA
B TEXHUKE U MEJUIINHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOTHHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

HaOGnroneHnue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm u AUPpakiui MEXaHMUECKHUX BOJIH.

AKYCTHUYECKHI1 pEe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaGnroneHue cBsi3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJIOW U YaCTOTOU KOJIeOaHUH.

HccnenoBanue CBONCTB 3J€KTPOMAarHUTHBIX BOJIH: OTpaK€HHE, MPEIOMIICHHUE, OJIsIpU3aus,
Tudpakuus, MHTephepeHIus.

OGHapyxeHrue HHPPaKPACHOTO U YIbTPaPHOIETOBOTO U3TYUCHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3y4eHne pacripocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonuHEHOE pacnpocTpaHEeHUue CBeTa B OAHOpoaHOU cpexe. Jlyd ceera. ToudeuyHblit
HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbl OTpakeHHs cBera. IlocTpoeHune u300pakeHH B IUIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Tpenomnenue cBeta. 3aKOHBI MpEIOMIICHHS CBeTa. AOCOIIOTHBIN MMOKa3aTesb MPEIOMIICHHUS.
OTHocUTEeNbHBIN TOKa3aTeNb npesnomieHus. [1oCTOSHCTBO YacTOThl CBETa U COOTHOILEHUE JJIUH
BOJIH IIPH NIEPEXO0I€ MOHOXPOMATHUECKOIO CBETA YEPE3 TPaHMIly pa3zieia AByX ONTHUYECKUX CPEL.

Xon nyueit B npusme. ucnepcus ceera. CioxHbIH cocTaB Oenoro cBera. LIBer.



[TonHnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbIil yroia moJTHOTO BHYTPEHHETO OTPaKEHHUS.

Cobuparomue 1 paccenBaronie TUH3bl. ToHKas auH3a. POKYCHOE PACCTOSHUE M ONTHYECKas
CUJja TOHKOW JIMH3BL. 3aBHCHMOCTH (DOKYCHOTO PACCTOSHUS TOHKOW C(EepUYecKOil JUH3BI OT €€
FE€OMETPUM U OTHOCUTENILHOTO MOKA3aTelsl IPEIOMIICHUS.

®opmylia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox myda, MPOLIEAIIEro JIMH3Y IO IIPOU3BOJIBHBIM YITIOM K €€ IIaBHOM ONTHYECKOH OCH.
[Toctpoenue n300pakeHUI TOYKU M OTpe3Ka MPsIMON B COOMPAIONINX U PACCEUBAIOIIMX JIMH3AaX U
UX CUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHoCTh. [11a3 Kak onTuyeckas cucreMa.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. MaTepdepennus ceta. KorepeHTHbIE HCTOYHUKH. Y CJIOBHS HAOIIOICHUS
MaKCHMyMOB U MUHMMYMOB B UHTEP(EpPEHIIMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX MCTOYHHKOB.
[TpuMepb! KITaCCHYECKUX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxus ceera. JudpakunonHas pemeérka. YcaoBre HaOMI0IEHUS TJIaBHBIX MAKCUMYMOB
IpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyna, [EePUCKOIL,
doroanmapar, MUKPOCKOII, TPOEKIIMOHHBIN anmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAs OMNTHKA,
TU(paKInOHHAS PeIIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npesomMiIeHUs CBETa.

Habumronenne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xoa CBETOBBIX MTYYKOB Y€pe3 INIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopaenu MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

HaOironenne nBeTOB TOHKHUX IUIEHOK.

Habmonenue nudpakiuu cera.

N3yuenne quppakinOHHON PeIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucnepcun cBera.

Habmronenne nonsipusanuu cBera.

[TpuMeHeHre NOIAPONIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

M3mepeHnue nokasaresns npeaoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (OKYCHOTO PACCTOSIHMSI OT BeEIleCcTBA (Ha MpHUMEpe >KUIKHUX
JUH3).

W3mepenne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIUH3.

[Tony4yenne n300paXkeHUs B CHCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpdEepeHINH U TOISpU3aIIH CBETA.

W3ydeHne noaspu3aluy CBETa, OTPaXKEHHOIO OT MTOBEPXHOCTU AUDJIEKTPHKA.

N3yuenue naTepdepeHInm 1a3epHOro N3JIydyeHus Ha IByX LIeJsX.

Hab6mronenue aucnepcum.

Hab6nronenue u uccnenoBanne qudpakIiimOHHOTO CIIEKTpA.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Tonryuenue cekTpa U3My4eHHUs] CBETOMO/1A TIPU OMOIIH TU(PAKIIMOHHON PEerETKH.

Pa3nes 6. OcHOBBI cienUAJIbLHOM TEOPUH OTHOCUTEIbHOCTH.

['paHnnBl TPUMEHMMOCTH KJIACCHYECKOM MexaHuKd. llocTymarsl cnenuanbHON TeOpuu
OTHOCHUTEJIBHOCTH.



[IpocTpaHCTBEHHO-BPEMEHHON  MHTEPBAJL. [IpeobpazoBanust  Jlopenma. VYcnosue
NPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKPALIEHUE JIIHBI.

DOHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEH U UMITYJICOM PEIITUBUCTCKON YaCTULbl. DHEPT U MTOKOSI.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKUE IPOLIECCHl: CIYyTHUKOBBIE IPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHUYeCKUi IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OnpeneneHue MMITyJIbca M SHEPTUU PEIATUBUCTCKUX dYacTul] (1o ¢ororpadusM TPEeKOB
3apsKEHHBIX YACTHI] B MArHUTHOM TIOJIE).

Pazgen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckynapHuo-601n060il 0yaiusm.

PaBHOBecHOE TerI0BOE U3TydYeHUE (M3TyueHUuE a0COIIOTHO YEPHOTO Tesa). 3aKOH CMELICHHS
Buna. ['mnioresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTHA U UMITYJIbC (DOTOHA.

®otordppexr. Onbitel A. I'. CroneroBa. 3akoHb! poTodddexra. YpaBHeHHE DUHIITEHHA 115
dotoaddekra. «KpacHas rpanuia» Gorodddexra.

JaBnenue cBeta (B 4aCTHOCTH, JaBJICHHE CBETAa HA aOCOIIOTHO MOTJIOMIAIOIIYIO U a0COIIOTHO
oTpaxaroiyto nosepxHocts). Omnbitsl [1. H. JIeOenena.

BonHoBble cBoiicTBa yactun. Bomubel ae bpoina. [Inuna BomHbl e bpoins m pasmepsl
o0yacTu JOKaIM3allMK JBUXKYIIEHCs yacTUIlbl. KopmycKynspHO-BOIHOBOM Ayanu3Mm. Judpakuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHOLIeHHs HeonpeaenéHuocteit [ eiizendepra.

TexHu4eckne yCTPOHCTBA W TEXHOJOTUYECKHE IIPOLECCH: CIEKTPOMETP, (HOTORIIEMEHT,
dboTomaTuuk, TyHHEIbHBIA MUKPOCKOII, COJTHEUHast 6aTtapesi, CBeTOAHOI.

Hemoncmpayuu.

D010 eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHeIHETo GoTorddekra.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TOJTYIIPOBOJAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oatapest.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOoeHUs aToMa. [TnanerapHas monens atoma Pesepdopaa.

[Toctynarel bopa. M3nydenue u mnorsiouieHue (OTOHOB NpPHU IEPEXOJe aToMa C OJHOTrO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CriekTp ypoBHEH 3HEpIUH aTOMa BOAOPO/a.

CnioHTaHHOE U BBIHY)KJEHHOE H3JlyueHue cera. Jlasep.

TexHUYecKkne yCTpPOMCTBA W  TEXHOJOTHMYECKHE TMPOLECCHI: CIEKTPAJIbHbIA  aHAIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mopnens omnbita Pesepdopna.

HaGnronenne nuHENvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTHLL.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue nmuHEHYaToro criekTpa.

HccnenoBaHue CIEKTpa pa3peKEHHOT0 aTOMapHOIO BOAOPOJA M H3MEPEHHE IOCTOSIHHON
PunGepra.

Tema 3. Qusuka amomHo20 A0pa u 371eMEeHMAPHBLIX YACHUY,.



Hyxnonnass monens siapa [eiizenOepra—lBanenko. 3apsin sapa. MaccoBoe 4ucio sfpa.
N3oTomnsl.

PamnoaktuBHOCTh. Anb(da-pacnaz. DJIEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4CHHUE.

3aKkoH paauMoakTUBHOro pacnaga. PanuoaktuBHble wu3o0TOnbl B npupone. CBolcTBa
MOHU3UPYIOLIEr0 M3Jy4yeHUs. BiMsHUE paguOaKTUBHOCTH HA JKMBBIE OpraHU3Mbl. ECTECTBEHHBIN
¢bon uznyuenus. Jlozumerpusi.

DHeprust CBSI3M HYKJIOHOB B sizipe. Snepubie cuibl. Jledekt maccol sapa.

SAnepusie peakuuu. Jlenenue u cunres saep. SAnepusie peakropsl. [Ipobiaemsl ynpaBiseMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJOTUYECKHUE aCIIEKThl PA3BUTHS SACPHON SHEPIE€TUKHU.

Mertozasl perucTpalvy U UCCIEA0BAHNS 3JIEMEHTAPHBIX YACTHULL.

@yHIaMeHTAIbHBIE B3auMojeicTBuA. bapuonbl, mMe30HBl U JienToHbl. [IpencraBienue o
CranpaptHoil mosienu. KBapk-riatooHHas MOJCIb aIpOHOB.

®usuka 3a npegenamu CtangapTHOU Mozaenu. TémHas MaTepust U TEMHAs1 SHEPTHUs.

EnuncTBO DM3nveckoil KapTUHBI MUPA.

TexHuueckue ycTpoWCTBAa M TEXHOJOTMYECKHE IPOLIECCHI: J03UMETP, Kamepa BuibcoHa,
AJIEPHBIN PEAKTOP, TEPMOSACPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-PE30HAHCHAs! TOMOTrpadusl.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpeKoB YacTHII (TI0 TOTOBBIM (oTorpadusm).

Hccnenoanue panoakTUBHOTO (hOHA C UCIIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomenus: 6eTa-4acTUIl ATIOMUHUEM.

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH.

Ortanbl pa3BuTus acTpoHomuu. [IpukianHoe U MHUPOBO33pEHUYECKOE 3HAUEHHE aCTPOHOMUHU.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU 1J11 00BACHEHUS MPUPOIBI KOCMUYECKUX OOBEKTOB.

Metonbl  acTpOHOMHYECKMX uccieoBaHUM. COBpPEMEHHbIE ONTHUYECKHE TEJIECKOIbI,
paanoTeNeCKOMbl, BHEaTMOC(hepHast acCTpOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, INIAHETHI, X BUAUMOE ABHXKEHUE.

ConHeyHas cucrtema.

Comnie. ConHeunast akTuBHOCTh. Mictounuk sHeprun ComHIa U 3BE371.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHeKTpaJbHbIN KJIACC — CBETUMOCTbHY.
3BE3/bI TJIABHOM IMOCHEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) JUIsl 3BE3[ TJIaBHOMU
NOCIIEIOBAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE€3a. COBpEMEHHbBIE IPEACTABIEHUS O
MPOUCXOKACHUH U BoJtonnK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [Iyte — Hama 'anaktuka. [Tonoxenue u nuxenne ConHna B ['anaktuke. Tumnsl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon XaO6ma. Pasz6eranwe ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe nznydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue naonwooenus.

Habmronenus 3BE31HOr0 HebGa HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN JITIS1 OTIpe/IeIeHHs TTOJI0KEeHUS HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aust CeBEpHOro MoMymapHs 1 sipkue 3BE3/bI.

Hab6mronenus B Teneckorn JIyHbl, TUT1aHET, TYMAaHHOCTEH U 3BE3/THBIX CKOTUICHUN.

Du3n4ecKuil MPaAKTUKYM.

CriocoObl 3MepeHus (U3NYECKUX BEIUYUH C UCTOJIH30BAHUEM aHAIOTOBBIX U HU(POBBIX
W3MEPUTEIIBHBIX ~TPHOOPOB W KOMIBIOTEPHBIX JATYUKOBBIX CHCTeM. AOCOJIOTHBIE W
OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEeHUH (pu3nueckux BennduH. OleHKa TpaHull MOTPEITHOCTEH.

[IpoBeneHNE KOCBEHHBIX WM3MEPEHHH, MCCIIEIOBAHUM 3aBHCHUMOCTEH (DU3UYECKUX BEIUYHH,
MpPOBEpPKa TMPENIOKEHHBIX THIOTE3 (BBIOOP M3 paboOT, OMHCAHHBIX B TEMATHUYECKUX pa3fenax
«Y4YeHNYECKHI SKCTIEpUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM).

O0o0maroniee NnoBTOpPEHHUE.



O060011eHre U cUCTeMaTH3alusl COJepKaHus pa3aesioB Kypca «Mexanukay, «MoekynspHas
¢u3uka U TepMOOMHAMUKA», <«DIeKTpoauHamukay, «Komebanuss u BOJmHB), «OCHOBBI
CHEIMalIbHOM TEOopuu OTHOCUTENbHOCTH», «KBaHTOBas ¢usnka», «IJEeMEHTHl ACTPOHOMHH U
acTpOU3HKIY.

Posb pu3uky u acTpOHOMHUH B SKOHOMUYECKOU, TEXHOJIOTMYECKOM, COIUANIbHON U 3THYECKON
cdepax IesTEIbHOCTH YeJOBEKa, POJib U MECTO (PU3WKH M aCTPOHOMHUHU B COBPEMEHHOW HAYYHOUN
KapTUHE MHpa, 3HAUCHUE  OIHUCATENIbHOM, CHCTEMaTH3UpPYIOLeH, OOBSICHUTEIBHOU U
NPOTHOCTUYECKON (yHKIMHA (u3n4eckoil TeopuH, posib (U3UUECKON Teopuu B (POPMHUPOBAHUH
MpeJICTaBICHU O (PU3HUecKOl KapTHUHE MHpa, MECTO (PU3MUYECKON KapTUHBI MHpa B 00IIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPO/IE.

Me:xnpeaMeTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyOonéHHOro ypoBHs B 11 kiacce ocymiecTBIsSETCS C y4ETOM
COJIePIKATEIBHBIX MEXKIIPEAMETHBIX CBS3CH C KypcaMy MaTeMaTUKH, OMOJIOTUH, XUMHH, Teorpaduun
U TEXHOJIOTUH.

MesicnpeOmemmuvie nOHAMUA, CGA3AHHbBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
ABJICHUE, HayudHbIi (akT, runore3a, ¢uznueckas BeIMYMHA, 3aKOH, Teopus, HaOIIOICHHE,
HKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHUE, MOTPEIIHOCTH HU3MEPEHUM, U3MEPUTEIbHBIC
puoOopsI, U(poBas 1a00paTOPHS.

Mamemamuka: pelieHUE CHUCTEMBbI ypaBHEHWH. TpuroHoMerpwueckue (QYHKIMH: CHHYC,
KOCHUHYC, TaHTEHC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BekTopel U uX
MPOCKIIMM HA OCH KOOPJWHAT, CJIOXEHHWE BEKTOpOB. [Ipous3BOAHBIE 3JEMEHTAPHBIX (YHKIIHMA.
[Tpu3naku mo100Us TPEYroIbHUKOB, OMPEeICHNE TUIOMIAIN TUIOCKUX GUTyp U 00BhEMa Te.

buonozus: >nexrpuyeckue SABJICHUS B )KUBOM MpUPOJIE, KOJeOaTelIbHbIC ABUKCHUS B KUBOU
IpUpPOJIe, SKOJOTHYECKHE PUCKH TMPH MPOU3ZBOJCTBE SJICKTPOIHEPTHH, DIEKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOIIEH Cpebl, YIbTPa3BYKOBas IUArHOCTUKA B MEIUIIMHE, OINTHYECKUE
SBIICHUS B )KMBOU MIPUPO/IE.

Xumusa: CTpOEHHE aTOMOB U MOJEKYJ, KpUCTalLIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEHIETKH, CIIEKTPAIbHBIN aHAJH3.

T'eozpaghua: mMarHuTHBIE TONIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX pyl, (HOTOCHEMKA 3eMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozusn: NPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJEKTPOMArHHUTOB, JJIEKTPOJBUTATEITh
Sxobu, reHepaTOp TEPEMEHHOTO TOKa, WHAYKIMOHHAs T[e4Yb, JIMHUU DIIEKTpoIepeaady,
AJIEKTPOJIBUTATEh, paaap, paJAuoONpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBasi JAMATHOCTUKA B TEXHHUKE, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
CoJIHeUHas Oarapesi, CIIyTHUKOBBIC MPUEMHUKH, sII€pHAsE DHEPTeTUKA M IKOJIOTHUECKHUE aCMeKThI €€
pa3BUTHSL.

IMNJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJINYHOCTHBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHocTHBIE pe3yJIbTAThl OCBOCHHS ydeOHOro mpeamera «Pusnka» AOHKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOUIUXCS PYKOBOACTBOBATHCS CGHOPMHPOBAHHOW BHYTPEHHEU
MO3UIUEN TUYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPHEHTAIlN, TO3UTUBHBIX BHYTPEHHUX YOEXIIEHUH,
COOTBETCTBYIOIINX TPAIAIMOHHBIM IIEHHOCTSAM POCCUMCKOTO OOIIECTBa, PaCIIMPEHNUE )KH3HEHHOTO
OTIBITA M OMBITA JEATEILHOCTH B MPOIIECCE Peau3allid OCHOBHBIX HANpPaBlIEHUI BOCIUTATEIHHON
JIeATETLHOCTH, B TOM YHUCJIE€ B YACTHU:

rpaIaHCKOr0 BOCIUTAHUS:

— c(opMUPOBAaHHOCTH TPAXKAAHCKON MO3UIIUNA O0YYAIOMIErocs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

— TpUHATHE TPAAUIIMOHHBIX OOIIEYEeNTOBEUECKHMX TyMAaHUCTUYECKUX U JEMOKPATHYECKHX
LIGHHOCTEH;

— TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIBHOCTh B WHTEpPEcax TIPaKJaHCKOTOo OOIIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;



YMEHHUE B3aUMOJEHCTBOBATh C COLIMAIBHBIMA UHCTUTYTaMHU B COOTBETCTBUU € UX (PYHKIMSIMHU U
Ha3HAYCHHUEM;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEILHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUS:
c(OPMHUPOBAHHOCTb POCCUHCKOM Ipa)1IaHCKON UAEHTHYHOCTH, IaTPUOTU3MA;
LIEHHOCTHOE OTHOILEHUE K IOCYIapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSAM POCCUMCKUX YYEHBIX B
obsactTi (GU3UKHA U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;
CHOCOOHOCTh OLIGHHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHBIE PEIEHHs, OPUEHTHPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YUEHOTO;
0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOHUMBOro Oy ylIero.

ICTETHYECKOr0 BOCIIMTAHUA:
ACTETUYECKOE OTHOLIEHME K MHUpY, BKJIIOYas 3CTETUKY HAY4YHOI'O TBOPYECTBA, MPUCYILErO
¢du3nueckoil Hayke.

TPYAOBOI'0 BOCIIMTAHMA:
UHTEpeC K pa3nyHbIM cepam mpodhecCHOHATFHON ACATEIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢U3MKO M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymeidl npodeccun wu
peaan30BbIBaTh COOCTBECHHbIC )KU3HEHHBIC IJIaHbI;
TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHHMIO B 0ONacTh (pu3MKK Ha
IIPOTSKEHUM BCEH )KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHUSA:
c(OpPMUPOBAHHOCTh ~ 3KOJIOTUYECKOW  KYJIbTYpbl, OCO3HaHHE TIJIOOAJLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIeM;
IUIAHUPOBAHKUE U OCYILECTBICHHUE JECUCTBUH B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHMS LENeH
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
pacIIMpEeHUE OIbITa JEATENIbHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH HA OCHOBE HMMEIOIIUXCS
3HaHWH 1Mo (pH3UKe.

LHEeHHOCTH HAYYHOI0 MO3HAHUS:
c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
bu3nveckoil HayKu;
OCO3HAaHME IICHHOCTH HAy4HOH [eATelNbHOCTH, FOTOBHOCTh B IpOLIECCe H3YYEHHS (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:
CaMOCTOSITENIbHO  (popMynHpoBaTh U aKTyalu3UpoBaTh MpoOJeMy, paccMarpuBaTh €€
BCECTOPOHHE;
ONPEAEIIATh LENH NEATEIBHOCTH, 33JaBaTh IapaMEeTPhl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3HUYECKUX SIBICHUSX;
pa3pabaTbIBaTh IUIAH PELIEHMs MPOoOJeMbl ¢ Y4ETOM aHaiM3a MMEIOUIMXCS MaTepUalIbHBIX U
HeMaTepualbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBAaTh COOTBETCTBUE pE3YJIbTAaTOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;
KOOPJAMHUPOBAaTh M  BBINOJHATH pabOTy B YCJIOBUSX pEaJbHOT0, BHUPTYalIbHOIO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBATh KPEATHUBHOE MBIIIUICHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!
BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBbIMH MOHATHAMHI U METO1aMU (PU3UYECKOMN HAYKU;



BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEOBAaTENbCKOM M MPOEKTHON JesITeNbHOCTH B 00JacTu
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pelIeHHs 3a7a4
($u3nUecKoro conepkaHus, IPUMEHEHHUIO Pa3IMYHBIX METOI0B MIO3HAHMUS,
BJIQJIETh BHJAMU JIEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUS, €ro HWHTEpIpeTaluH,
npeoOpa3oBaHMI0 U MPUMEHEHHIO B Pa3JIMYHBIX Y4YeOHBIX CUTyallUiX, B TOM YHCIE NpU
CO3/IaHUH Y4EOHBIX IPOEKTOB B 00JIaCTH (pHU3HKH;
BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U U aKTYaJIM3UPOBATH 3a/1a4y, BBIBUTATh TUIIOTE3Y €€
pellleHusl, HaxOOuUTh AapryMEHThl JMJIs JIOKa3aTelbCTBAa CBOMX YTBEPXKIEHUH, 3a1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;
aHAJIM3UPOBATH MOJYYCHHBIC B XOJ€ PEIICHUs 3a7auu pe3yiabTaThl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;
CTaBUTh M (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4M B 0Opa30BATENBbHOM AEATENBHOCTH, B TOM
quCIIe P U3YYCHUH (DUBHKH;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;
YMETb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;
YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00J1acTell;
BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHbIE MTOAXOAbl U PELICHMUS;
CTaBUTh MPOOJIEMBI U 3a]]auH, T0IYCKAIOIINE albTEpPHATUBHBIC PELLICHUS.

Padora ¢ undpopmanmeii:
BJIQ/IETh HABBIKAMHU TMOJY4YeHHUS HHPOpMAIUH (PUIUUECKOTO COAEP)KAHUA W3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYIIECTBISATH TMOMCK, AaHallu3, CHUCTEeMaTH3alUi0 |
MHTEPIpETaNnio HHPOPMALIUU Pa3THYHBIX BUIOB U (OPM IPEIICTABICHHS,
OILICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;
UCIIONIb30BaTh CpeACTBa MH(GOPMALMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTMHA B PEIICHUU
KOIHUTHUBHBIX, KOMMYHUKAaTUBHbIX M OPraHM3AallMOHHBIX 3334 C COOJIIOJIEHUEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKU OE30MAaCHOCTH, TUTHEHBI, pECypcOoCcOepe:KeHusl, TPABOBBIX U ITUYECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;
CO3/1aBaTh TEKCTHI (PU3MUECKOTO COAECpPKAHUS B Pa3IMYHbIX (opMaTax ¢ y4€TOM Ha3HAuCHUs
uHpOpMallUM M 1eJIeBOW ayJAUTOpUH, BHIOMpas ONTUMalbHYIO (OpMY TNPEACTABICHUS H
BU3YaIM3alUu.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:
OCYIIIECTBIISATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYalluil U CMAT4aTh KOH(INKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIK TOUKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U MHAMBUAYAJIbHON pabOTHI;
BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBHI ¢ Yy4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4JI€HA KOJUIEKTHBA;
INPUHUMATH L€ COBMECTHOM JESITeIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JIEHCTBUS IO
€€ JIOCTMIKEHHUIO: COCTaBIIATH IIJIAH JEWCTBUHM, pacHpeAcsaATh pOJIM € Y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;
OILICHMBAaTh KayeCTBO CBOETr0 BKJIa/Ja M Ka)KJIOro y4aCTHHMKAa KOMaHJAblI B OOIIMI pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;
IpeyiaraTb HOBBIE IIPOEKTHI, OLIEHMBAThb WUIEH C IO3ULHMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
OCYIIECTBIISITh MO3UTHUBHOE CTPATErMUECKOE MOBEICHHE B Pa3IMYHbIX CUTYallUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKe€HUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusauus:
CaMOCTOSITENIFHO OCYLIECTBIISATh IO3HABATENbHYIO JEATENbHOCTh B 007acTH (U3MKH H
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;



CaMOCTOSITENIBHO COCTABJIATh IUIAH PEIICHWS pacy€THbIX M KAa4YECTBEHHBIX 3a/1ad, IUIaH
BBIMIOJTHEHUSI TIPAKTHUECKOH paboThl ¢ Y4ETOM HMEIOLIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMUI;
JIlaBaTh OLEHKY HOBBIM CUTYalIHsIM;
pacuupsITh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHUIH;
JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ce0s OTBETCTBEHHOCTh 3a
pELICHHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;
croco6cTBOBaTh ()OPMUPOBAHUIO U TIPOSIBICHHUIO IPYAUIMH B 001acTH (U3HUKH, MOCTOSHHO
MOBBILIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:
JlaBaTb OLEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;
BJIQJICTh HABBIKAMH TIO3HABATEIHLHON pedIieKCHH KaK OCO3HAHUsS COBEPIIAEMBIX JIEHCTBUU U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHHUI;
UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYyalluu, BBIOOpA BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, TOHNUMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;
IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPY aHAIU3€E PE3YJIBTATOB JEATEIIHOCTH;
IpU3HaBaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKU.

B mpouecce nocTukeHUs: TUYHOCTHBIX PE3YJIbTaTOB OCBOEHHUS IPOrpaMMbl MO (DU3MKE IS

YpOBHSL cpeaHero oOmiero oOpa3oBaHUs y OOYYAIOIIMXCS COBEPUICHCTBYETCS SMOIMOHAIbHBIN
WHTEJUICKT, MPEoIaraimuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE 3MOLMOHAIBHOE COCTOSHUE,
BUJICTh HAIpaBJIEHUS Pa3BUTHUS COOCTBEHHOMN 3MOILIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;
CaMOpEeryJIMpOBaHMs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHUE NIPUHUMATh OTBETCTBEHHOCTH 3a
CBOE IMOBEJIEHUE, CIIOCOOHOCTh aalTHUPOBATHCS K AIMOLMOHAIBHBIM U3MEHEHUSIM U MPOSIBIIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTpEHHEIl MOTHBAIlMM, BKJIOYAIOIIEH CTpEMJIEHME K JOCTH)KEHUIO LEeJId U YCHexy,
ONTUMMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/IS U3 CBOMX BO3MOKHOCTEN;
HMIIATUH, BKIIOYAIOLMIEH CHOCOOHOCTh MOHMMAaTh AMOLMOHAIBHOE COCTOSHUE JpPYTHUX,
YYUTBIBaTh €0 TPU  OCYLIECTBICHHMM OOIIEHHUS, CIOCOOHOCTb K COYYBCTBUIO U
COTIEPEKUBAHUIO;
COLMAIbHBIX HaBBIKOB, BKIIOYAIOLIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOIIEHUS C APYTUMH
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTbh KOHQIUKTHI.
HNPEAMETHBIE PE3YJIBTATbBI
K xonny o6yuenus B 10 Kknacce npeaMeTHbIE pe3ynbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHHUI:

MMOHUMATh POJIb (PU3UKUA B SKOHOMHUYECKOHN, TEXHOJIOTHUECKOH, IKOJIOTHUECKOU, COIUATBHOU U
ATHYECKON cepax AESITETbHOCTH YElIOBEKa, poJib U MECTO (PM3UKU B COBPEMEHHOW HaydHOMU
KapTHUHE MHpa, 3HAYCHHE OIUCATEIbHOM, CHUCTEeMaTH3UPYIOUIEH, OOBSICHUTEIBHOW U
NporHocTudyeckod (yHKUMN (U3NUECKOl Teopuu — MEXaHWKH, MOJEKYISIpHOH (GU3UKH U
TEPMOJIMHAMHKH, POJIb (PU3NYECKON TEOpHH B (POPMHUPOBAHUHU MPEJCTABICHUN O (HPU3NUECKOM
KapTHHE MUPAa;

pa3nnyarh YCIOBHS NPUMEHHUMOCTH Mojenell (U3MYecKHX Tel U MpOLEeccoB (sSBICHUMN):
UHepIHalbHas CcUCTeMa OTcuéra, aOCOJIOTHO TBEpAOE Telo, MarepuajbHas TOdYKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE MajeHue, aOcCoNoTHO ympyras aedopmanus,
abCOJIIOTHO YIpyroe M aOCONIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIENU Tra3a, XKHJIKOCTH H
TBEPAOro (KpUCTANIMYECKOT0) TeNa, WJCalbHbIM ra3, TOYEYHBIH 3apsi, OJHOPOJIHOE
AIIEKTPUYECKOE T0JIE;



paznuyaTh yCJIOBHUsS (TpaHUIBI, OONACTH) MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, TTOHUMATH
BCeOOIMi Xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB U OIPaHMUYEHHOCTh MCIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBICHATH MEXAaHMUYECKHE IPOLECChl U SBJIEHUS, MCIIOJIb3Yysl OCHOBHBIE
HOJIOKEHHUS M 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTb MEXAHMUYECKOro JBHXKEHUSA, (HOpMyJIbl
KMHEMATUKH PaBHOYCKOPEHHOTO JBWXKECHMS, IpeoOpa3oBaHus [amwies Ui CKOPOCTH H
nepeMenIeHys], 3aKOHbl HBIOTOHA, MPUHLMI OTHOCHUTENBHOCTH [anmies, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHBI COXPAaHEHHSI UMITYJIbCA U MEXaHUYECKOW PHEPTUH, CBA3b PaOOTHI CHIIBI C
U3MEHEHHEM MEXaHUYECKOM SHEepruM, YyCIOBHsS paBHOBECUS TBEPAOrO Teja), MPH 3TOM
UCIIOJIb30BaTh MAaTEMaTHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBUS IPUMEHHMOCTH
(Gu3nyecKkux 3aKOHOB: IpeoOpa3oBaHuil ['amuiies, BTOpOro M Tperbero 3akoHoB HbroToHa,
3aKOHOB COXPaHEHUsI UMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJIM3UPOBaTh M OOBSACHATH TEIJIOBbIE IPOLIECCHl M SIBIEHUS, HCHOJIb3Ysl OCHOBHbBIE
nonoxeHus MKT u 3akoHbl MOJIEKYJISApHOH (U3MKM M TEpMOJUHAMUKM (CBSA3b JABJICHHS
UJICAIBHOTO I'a3a CO CpeHEN KMHETUYECKOM YHEPIruer TEIUIOBOIO IBUKCHMS U KOHLICHTPALIUEH
€ro MOJIEKYJ, CBSI3b TEMIIEPATyphl BEILECTBA CO CPEIHEH KMHETUYECKOM DHEPrHuel TEIIOBOrO
JIBUKEHHSI €r0 4acTHUll, CBSI3b JIABJICHHS HAEAJIbHOTO ra3a ¢ KOHLEHTpaluued MOJIEKYJ U €ro
TeMIeparypoil, ypasHenue MenneneeBa—KianelipoHa, nepBslii 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHMsI SHEPruu B TEIUIOBBIX IIpOLIEccax), MPU 3TOM MCIONb30BaTh MaTeMaTHYECKOE
BBIDQKCHME 3aKOHOB, YKas3bplBaTb YCJIOBUS IIPUMEHHMOCTH ypaBHeHus MeHueneeBa—
Knaneiipona;

aHAJIM3UPOBaTh U OOBACHATH IJIEKTPUUECKUE SIBJICHMS, HMCIIOJIb3Ysl OCHOBHBIC IOJIOKEHUS U
3aKOHBl 3JIEKTPOJMHAMUKU (3aKOH COXpAHEHUs »HIEKTpUYECKOro 3apsijia, 3akoH KyrsoHa,
MNOTEHLNAIBHOCTD 3JIEKTPOCTATUUYECKOTO I0JIsI, IPUHLIMII CYTIEPIO3ULIUH SIEKTPUUECKUX TOJIEH,
IIPY 3TOM YyKa3blBas yCJIOBUS NPUMEHMMOCTH 3akoHa KysoHa, a Takyke NMpaKkTUYECKH BaXKHbIE
COOTHOLIEHUS: 3aKOHbI OMa /Il yyacTKa LEeNH U Ul 3aMKHYTOH 3JE€KTPUUECKOH LEeNH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst dapajest Ui 3JIeKTPOIn3a);

OIKCHIBATH (PU3NYECKHE MPOIIECCHI U SBJICHUS, UCTIONB3YS BEJIMYMHBI: TIEPEMEIICHNE, CKOPOCTb,
YCKOpEHUE, UMIYJIbC TeJla U CUCTEMBbI T€J, CUJIa, MOMEHT CHWJIbI, JABJIEHUE, NOTEHLUAIbHAS
SHEPrus, KWHETUYeCKas SHEPIHsl, MeXaHUUecKasi SHEPrus, paboTa CUIIbl, IIECHTPOCTPEMHUTEIBHOE
YCKOpEHHUe, Cujla TSDKECTH, Cuja yIOpyrocTH, CHJa TPEHHUs, MOIIHOCTb, 3HEPTUsd
B3auMoJIeiicTBU Tena ¢ 3eMi€id BOMM3M €€ MOBEPXHOCTH, PHEPrusi ympyroi aedopmaruu
NPYKHUHBI, KOJMYECTBO TEIJIOTHI, aOCONIOTHAsI TeMIepaTypa Tena, padoTa B TEpMOAMHAMUKE,
BHYTPEHHST DHEPrus MJCaJbHOIO OJHOATOMHOIO Tasza, paboTa uAealbHOTO rasa,
OTHOCHTEIIbHAs BIAXKHOCTh Bo3ayxa, KII/[ nmaeanbHOro TEmiaoBOro ABUraTess; 3JIEKTPUUYECKOE
I0JIE, HANpPsHDKEHHOCTh AJIEKTPUYECKOrO IOJIS, HANPSHKEHHOCTH IOJS TOYEYHOIO 3apsiia WIN
3apsHKEHHOr0 IIapa B BaKyyMeé M B JUAJIEKTPUKE, MOTEHIHAT 3JIEKTPOCTaTUYECKOrO OIS,
pPa3sHOCTh MOTEHIMAJIOB, JEKTPOJABMKYIIAs CHJIA, CHJIa TOKA, HANpPs)KEHUE, MOLIHOCTh TOKa,
JNIeKTpudeckass €EMKOCTh IIJIOCKOIO KOHJIEHCAaTOpa, COINpPOTUBICHHE Yy4yacTKa LEemu ¢
NIOCJIEOBATENbHBIM M IApAJUIEIbHBIM COECJUHEHHEM PE3UCTOPOB, DHEPIUs AIEKTPUUYECKOTO
IOJIsI KOH/IEHCATOPa;

OOBSICHATh OCOOCHHOCTH TPOTEKAHUS (U3NYECKUX SBICHUI: MeXaHMYECKOe JBM)KEHUE,
TEIJIOBOE JIBUXKEHHWE YacCTHIl BEIIEeCTBa, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE IBH)KEHUE,
mubdy3us, ucrnapeHwe, KUIEHUE W KOHJIEHCAlMs, IJIaBJICHHEe M  KpUCTAJIM3aIus,
HaIpPaBJIEHHOCTh TEIUIONEPEAAUH, IIIEKTPU3ALMs Tell, SKBUIOTEHIUAIBHOCTh IOBEPXHOCTU
3apsKEHHOT0 IPOBO/IHUKA;

IPOBOJIUTH HCCIENIOBaHME 3aBUCHUMOCTH OJHON (M3MYECKOM BEIMYMHBI OT JpPYyrol c
UCIIOJIb30BAaHUEM TPSAMBIX H3MEPEHH, NMPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh
pe3yNbTaThl MOJTYYEHHON 3aBHUCHUMOCTH (M3MYECKUX BEJIMYMH B BHJE IpadukoB c y4€ToM
aOCOJIIOTHBIX MOTPELTHOCTEH N3MEPEHUH, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BaHUS;



MIPOBOANTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEIMYMH, IIPU 3TOM BHIOMpATh ONTUMAIIbHBII
METOJl M3MEpPEHHUs, OLEHUBATh AaOCOJIOTHBIE U OTHOCUTENBbHBIE MOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHUH;
MIPOBOJIUTH OIBITHl IO MPOBEPKE IMPEUIOKEHHON THUIOTE3bl: IUIAHUPOBATh SKCIEPHUMEHT,
coOuparh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh MOJYUYECHHBIE PE3yJIbTaThl U JIe]aTh
BBIBOJ O CTaTyCe MPEUI0KEHHON THUIIOTE3bI;
coOnronarh mpaBuia 0e30MacHOro TpyJa IpH MPOBEIEHUU MCCIEIOBAaHHUM B paMKax yueOHOro
JKCIIEPUMEHTA, MPaKTUKyMa M Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOW MEATEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TAOOPaTOPHOTO 000PYAOBAHHS,
pemats pacy€THHIC 33/1a4d C SBHO 3aJaHHOM M HESBHO 33JaHHON (PU3UYECKON MOJENbI0: Ha
OCHOBaHMM aHaiM3a ycIOoBUS OOOCHOBBIBATH BHIOOP (U3MYECKON MOJEeNH, OTBeYarolen
TpeOOBaHUSIM 3a7a4d, NPUMEHATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJAThI
buznyecKuX TEOpUN TMpU HCIOIB30BAaHUM MaTEMaTHUYECKUX METOAOB pEeLIeHUs 3ajad,
MPOBOJIUTh PACUETHl HAa OCHOBAHMM HWMEIOIIMXCS JAHHBIX, aHAJTU3UPOBATH PE3yJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIECHUS C YUETOM MOJYYEHHBIX PE3YyJIbTATOB;
peliaTh Ka4eCTBEHHBIC 3a7a4d, TPeOyIONre NMPUMEHEHUs 3HAaHUK W3 Pa3HBIX pa3felioB Kypca
Gu3MKY, a TaK)Ke€ WHTErpalli 3HAHUWA W3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAMBAaTh JIOTMYECKYIO IIEMOYKY pPAacCyKIE€HHUW C OINOpOM Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,
UCIIONIb30BAaTh TEOPETHUYECKUE 3HAHUS [UIsl OOBSICHEHHS OCHOBHBIX MPHUHIMIIOB pPabOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH MMPUMEPHI BKJIaJ]a POCCUNUCKHUX M 3apyOCKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJIM3UPOBATh M OIICHUBATH TOCIEACTBUS OBITOBOM W TMPOU3BOJCTBEHHOM ACSATEIHHOCTU
YeJIOBEKa, CBSA3AHHON ¢ (PM3MUECKUMHU MPOIECCAMH, C IMO3HIIMNA YKOJIOTUICCKOW OE30TacHOCTH,
MIPEACTABICHUI O PalMOHAIILHOM IMPHUPOJONOIb30BAHUM, a TAKKE PAa3yMHOM HCIOJIb30BAHHUU
JOCTYIKEHUH HAYKH Y TEXHOJIOTHH JIJIsl TATbHEHIIIET0 Pa3BUTHS Y€IIOBEUECKOro 00IIeCTBa,
OPUMEHSTh pa3u4Hble CIocoO0bl paboThl ¢ uH(OpManuend (GU3NYECKOro COAepKaHUA C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTHH, MPU 3TOM HCHOJIB30BaTh
COBpPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHHU I TOUCKA, MEpPepadOTKU U TPEIbIBICHUS
yueOHOM W HAYYHO-TIOMYNSApHOW HWHMOPMALUU, CTPYKTYPHUPOBAHUS M HHTEPIpPETAIHH
uHpopMaIMK, TMOJYyYEHHOW W3 Pa3IMYHBIX HWCTOYHHUKOB, KPUTHUYECKH aHaJIU3HPOBATH
MONy4yaeMyr0 MH(QOpPMAIMI0 M OICHHBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS
3HAHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA MH(POPMAIINH;
MPOSIBIISATE OPTaHU3AIMOHHBIE M TIO3HABaTeNbHBIE YMEHUS CaMOCTOSITENILHOTO MPHUOOPETEeHUs
HOBBIX 3HAHHI B MPOIIECCEe BHIMOTHEHUS MPOCKTHHIX U y4eOHO-UCCIIEIOBATENHCKUX padoT;
pabotath B TpPyNIE C HWCIOJTHEHHUEM pAa3IUYHBIX COLMAIBHBIX POJICH, IUIaHUPOBATh PadboOTy
TPYIIBI, PAIMOHAIIBHO PACIPEACNATh ACITEIHHOCTh B HECTAHIAPTHBIX CUTYAIIUSIX, aJIeKBATHO
OIICHMBATh BKJIAJ KaXI0TO U3 YYACTHUKOB IPYIIIHI B PEIICHNE pacCMaTpUBaeMOi IPOOIIEMBI;
MIPOSIBJIATE MOTHBAIMIO K Oynymiedl mpodecCHOHaNbHON AESITENBHOCTH M0 CIEIHAIBHOCTSIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K xonny o0yuenus B 11 knacce npeaMeTHbIe pe3yinbTaThl HA YIITyOIEHHOM YPOBHE JOKHBI

oTpaxaTb c(hOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:

NOHUMAaTh POJb (U3UKU B SKOHOMHUYECKOH, TEXHOJIOTMYECKOH, COLMAIbHONH M 3TUYECKOMN
cdepax AeATENbHOCTH YeloBeKa, pojib U MECTO (U3UKHM B COBPEMEHHOW HAayuyHOW KapTHHE
MHUpa, pOJib ACTPOHOMHUHM B MPAKTUYECKOW AESITETbHOCTH YelOBeKa M JallbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHUE OIUCATEIbHOM, CHCTEeMaTU3UPYIOIeH, OObICHUTEIBHON U
MPOTHOCTHYECKON (PYHKIINN (HU3UIECKON TEOPHUH — BJIEKTPOJAWHAMHKH, CTICITUATHPHOU TEOPUU
OTHOCHUTEJIBHOCTH, KBAHTOBOM (U3MKH, poib (U3NYECKOH Teopun B (HOPMUPOBAHHH
IpeJICTaBlIeHU O (U3MYECKON KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B 00IIEeM
PSYy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;



paznuyaTh YCJIOBUS TPUMEHUMOCTH MoJelel (U3MYECKHMX Tel M MPOIECCOB (SBJICHHM):
OJTHOPOJIHOE DJJICKTPUUYECKOE W OJHOPOJHOE MAarHWTHOE II0JIsl, TaApMOHUYECKHE KOojeOaHws,
MaTEeMATHYECKUN MAsSTHHUK, WICATbHBIM TPYXUHHBIA MAasSTHUK, TapMOHUYECKHE BOJIHEI,
UJeaNbHBIA KOJICOATEIbHBIM KOHTYp, TOHKAas JIMH3a, MOJENeld aroma, aTOMHOTO sapa Hu
KBAaHTOBOM MOJICIIH CBETA;

paznuyaTh YCJIOBHUS (TPaHHUIBI, OOJACTH) NMPUMEHHUMOCTH (U3HMYECKUX 3aKOHOB, TOHUMATH
BCceoOmMii Xxapaktep GyHIaMEHTAIBHBIX 3aKOHOB MU OIPaHMYEHHOCTb HMCIIOJIb30BAHMS YaCTHBIX
3aKOHOB;

aQHAJM3UPOBATh U OOBSCHATH JIEKTPOMArHUTHBIC TIPOIECCHI U SBJICHHS, UCIIOJIb3YsI OCHOBHBIC
MOJIOXKEHUSI W 3aKOHBI JJIEKTPOAMHAMUKH W CHEIUAIbHON TEOPHUH OTHOCHTEIBHOCTH (3aKOH
COXpaHEHHUs AJIEKTPUUECKOTO 3apsiaa, cuiia Amriepa, cuia JlopeHia, 3aKk0H 3JIeKTpOMarHUTHOM
MHAYKIUHY, npaBuio Jlenua, cBsa3p DJIC caMOMHIYKIMHU B JIEMEHTE SJEKTPUYECKOM IEMU CO
CKOPOCTBIO HM3MEHEHHsSI CHJIBI TOKAa, MOCTYJAThl CICIHATBHOW TEOPHH OTHOCHTEIHLHOCTH
DWHIITEHHA);

AHATM3UPOBATh U OOBSACHATH KBAHTOBBIC TIPOIECCHI W SBICHUS, WCIOIB3YS MOJIOKCHUS
KBaHTOBOHM (pu3uku (ypaBHeHHE DiHIITEHHA a5 poTorddekTa, MepBblii 1 BTOPOI MOCTYIIAThI
bopa, npuHOMI COOTHONICHHWS HeompeaeaEHHocTe ['eli3eHOepra, 3aKOHBI COXPaHCHHUS
3apsSI0BOIO0 M MAacCOBOT'O YHCENl W DHEPTHH B SICPHBIX PEAKIHSIX, 3aKOH PaTUOAKTHBHOTO
pacnaja);

OMHKCHIBATh (U3MUYECKUE TIPOIECCHl W SBJICHHS, HWCIIONB3ysS BEIUYHHBI: HANPSOKEHHOCTD
ANEKTPUYECKOTO TIOJISI, TOTEHLHANT AJIEKTPOCTATUYECKOrO TMOJs, Pa3HOCTh MOTEHIIUAJIOB,
ANEKTPOABIKYIAS CHJIa, MHIYKIUS MarHUTHOTO TOJS, MAarHUTHBIM TMOTOK, cuiia AMIiepa,
WHIAYKTUBHOCTB, JJICKTPOABIKYIIAs CHJIA CAaMOMHIYKIIUH, JHEPrusi MArHUTHOTO TOJIS
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUI UMITYIIbC, TIOJTHAS SHEPTHUsl, SHEPTUS MOKOsSI CBOOOTHOMN
YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsif SJIpa, SHEPTHUS CBS3ZH SIPa;
OOBSACHATH OCOOCHHOCTH MPOTEeKaHUS (U3MUECKUX SBJICHHM: SJEKTPOMArHUTHAs WHIYKIIHS,
CaMOMHJIYKIUS, PE30HAHC, HHTEp(epeHIs BOIH, TudpaKius, JUCIIEPCHsi, TOJTHOE BHYTPEHHEE
otpaxenue, hotodnekTpudeckuit a3dp ekt (hotorddekr), anbda- u 6era-pacnagsl saep, ramma-
U3Iy4eHue siziep, puandeckre MPUHIMIBI CIIEKTPATLHOTO aHaT|3a U paboThI J1a3epa;
OTIPE/ICIIATh HAMPABJICHHE WHAYKIIMA MAarHATHOTO TIOJISI TIPOBOJIHUKA C TOKOM, CHJIBI AMITepa 1
cuibl JIopeHna;

CTPOUTH U300PAKEHUE, CO3/1aBAEMOE TUIOCKUM 3€pKajoM, TOHKOM JIMH30#, M PACCUUTHIBATH €TI0
XapaKTePUCTUKU;

MPUMEHSTh OCHOBOIIOJIATAONME aCTPOHOMUYECKHE MOHSATHS, TCOPUU U 3aKOHBI JUIsl aHAIM3a U
00BsicHEeHUST (PU3MUECKUX TPOIECCOB, MPOUCXOIAMIMX B 3BE3[aX, B 3BE3NHBIX CHUCTEMax, B
MEXTaJIaKTHIECKOM cpefie; TBMKEHUS HEOECHBIX T, SBOJIIOINH 3BE3/] 1 BeenenHoi;
MPOBOANTH HMCCIEAOBAHUE 3aBUCUMOCTEH (PH3UYECKHX BEIMYUH C HCIOJB30BAHHEM MPSIMBIX
U3MEpPEHH, TP 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yabTaThl MOTyYEHHOU
3aBUCHUMOCTH (PM3UYECKHX BEIUYHH B BHJIC IPaQHUKOB ¢ YIETOM aOCOITIOTHBIX MOTPEITHOCTEH
W3MEPEHUl, IeNaTh BHIBOJIBI [0 PE3yNIbTaTaM HCCIIEOBAHMUS,

MIPOBOJINTH KOCBCHHBIC M3MEPEHUS (PU3MUSCKUX BEIIMYWH, IPH 3TOM BHIOMpATh ONTHMAIHHBIN
METOJT HM3MEpPEHUs, OICHWUBAThL aOCOJIOTHBIE W OTHOCHUTEIBHBIC ITOTPEIIHOCTH MPSIMBIX W
KOCBEHHBIX U3MEPEHHIA;

MPOBOJMTH ONBITHI TI0 TPOBEPKE MPEIJIOKEHHOW THIOTE3bl: IUTAHUPOBATH SKCIICPUMEHT,
coOMpaTh HKCIEPUMECHTATBHYIO YCTAHOBKY, aHATM3UPOBATH IMOTYICHHBIC PE3YJIbTAThI U JIENIaTh
BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3HI;

OIMCHIBATH METOJIBI TIOJYUEHUS HAYIHBIX aCTPOHOMHUYECKHX 3HAHU;

coOo1aTh MpaBmiia 0€30MacHOTO TPy/Ia MPU MPOBEACHUU MCCIEAOBAaHUI B paMKax y4eOHOTO
DKCIIEPUMEHTa, MPAKTUKyMa U Y4eOHO-HCCIEIOBATENbCKOW M TMPOCKTHOW MIESITENbHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB U JIA0OPATOPHOTO O00PYAOBAHUS;

pemiath pacy€THHIE 3a/1a4d C SBHO 3aJaHHON M HESBHO 3aJaHHON (PU3UYECKOW MOJENbI0: Ha
OCHOBaHWHW aHaJIM3a YCIOBUS BHIOMpATh (U3MYECKHUE MOJENH, OTBEualolue TpeOOBaHUSIM



3aa4uM, MPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJAThl (PU3NYECKUX TEOpUN
MpU HKCIOJb30BAHUM MATEMaTHYECKUX METOJOB pEIICHHS 3a/Jad, MPOBOAWTH pacu€Thl Ha
OCHOBaHMM HMMEIOIINXCSA JaHHBIX, AHAIM3UPOBATh PE3YJIbTaTbl M KOPPEKTHUPOBATH METOJBI
pelIeHUs C YYETOM MOJYyUYEHHBIX Pe3yJIbTaTOB;

peliaTh KaueCTBEHHbIE 3a7jaud, TpeOyronre NpUMEHEeHUs 3HAHUI W3 pa3HbIX Pa3/esioB Kypca
bu3nKy, a TakkKe MHTErpaluy 3HAHUN U3 APYTrUX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA:
BBICTPAMBaTh JIOTMYECKYIO IIEMOYKY PACCYKIEHHM C OMNOpOol Ha HU3y4YEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHUS JUIsl OOBSICHEHHUS OCHOBHBIX MPHUHIMIIOB pPabOTHI
M3MEPUTEIBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUUCKHUX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI;
aHAJIU3UPOBATh M OIICHUBATH TMOCIEACTBUS OBITOBOM W MPOU3BOJCTBEHHOM ACSATEIBHOCTU
YeIIOBEKa, CBA3aHHOW ¢ (PM3NYECKUMU MPOIECCAMU, C MO3UIIUN IKOJIOTUIECKONW OE30MacHOCTH,
MIPEACTABJICHUI O PAlMOHAIIBHOM IPUPOJONOIB30BAHUH, a TAKXKE PasyMHOM HCIIOJIb30BAaHUU
JTOCTYIKEHUH HAYKU M TEXHOJOTHH JIJIsl TaTbHEHIIIer0 Pa3BUTHS YeII0OBEUECKOro 00IIeCTBa;
OPUMEHSTh pa3IU4Hble CrMoco0bl paboThl ¢ uHOpManueld (GU3NUIECKOro CoAepKaHUs C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJIOTHH, MPU 3TOM HCHOJIB30BaTh
COBpPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJIOTHUU JIs TOHMCKA, NMEPepadOTKH U TPEIbIBICHUS
yueOHOW W HAYYHO-TIOMYNSApHOW HHMOPMALKUU, CTPYKTYPHUPOBAHUS M HUHTEPIpETAINH
uHpOpMaIMK, TMOJYYEHHOW €3 PAJNIMUYHBIX HCTOYHHKOB, KPUTHYECKH AaHAJIMU3UPOBATH
MOJly4aeMyl0 MH(OpPMAIMI0 U OICHHBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS
3HAHMIA, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHHUKA HH(DOPMALINH;

MPOSIBIISATE OPTraHU3AIMOHHBIE M TO3HABATENIbHBIE YMEHHUS CaMOCTOSATEIBHOIO MPUOOpPETEHUS
HOBBIX 3HAHHI B MPOIIECCEe BHIMOTHEHUS MPOCKTHBIX U y4EOHO-UCCIIEIOBATENBCKUX padoT;
pabotarh B TpymHme ¢ HUCIOJHEHUEM DA3IMYHBIX COLMAIBHBIX pOJICH, IUIaHUPOBATh padboTy
CPYIIIbI, PAlMOHAIIBHO PACHpEAeATh ACSITEIbHOCTh B HECTAHIAPTHBIX CUTYalUsIX, a/I€KBATHO
OIICHUBATh BKJIA] KAXK/IOTO U3 YYACTHUKOB TPYIIIHI B PEIICHUE pPacCMaTPUBACMO TIPOOJIEMBI,
MPOSBISATE MOTUBALMIO K OyAyliell mpodeccuoHalIbHON NEATENbHOCTH IO CIEUUaTIbHOCTIM
(U3UKO-TEXHUYECKOT 0 MpoduIIs.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIIACC

KoaudecTBO 9acoB

Ne DJlIeKTpoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3/iejioB M TeM NPOrPaMMBbI KonTpoabubie Ilpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
Paznen 1. HAYUHBIM METO/I IO3HAHUS ITPUPO/IbI
11 HavaHEL METON HO3HAHNS IDIDOMLEL 5 bubnunoreka LIOK https://lesson.academy-
' I A pupon content.myschool.edu.ru/903/10
Hroro no pazneny 6
Paszgen 2. MEXAHUKA
bubmmorexa LIOK https://lesson.academy-
2.1 K 1 1
aHeMaTHIa 0 content.myschool.edu.ru/903/10
bubnmorexa LIOK https://lesson.academy-
2.2 1
Aeamika 0 content.myschool.edu.ru/903/10
53 CTaTyKa TBEDIOr0 Teta 5 1 bubmmoreka [OK https://lesson.academy-
' epAOTO Te content.myschool.edu.ru/903/10
54 3AKOHEL COXDANCHIA B MEXAHIK 10 1 bubmmoreka [OK https://lesson.academy-
' OBl coxpate © © content.myschool.edu.ru/903/10
Uroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOpUN 15 1 bubamorexa LIOK https://lesson.academy-
' yIop P content.myschool.edu.ru/903/10
bubmmorexa LIOK https://lesson.academy:-
2 T T 2 1
3 CPMOZIHAMMIA. L CILIOBAIC MAIIHHEL 0 content.myschool.edu.ru/903/10
ArperaTHbie cOCTOSTHUS BemecTBa. DazoBbie bubmmoreka LIOK https://lesson.academy:-
3.3 14 1
epexoabl content.myschool.edu.ru/903/10
Hroro no pazmeny 49

Pa3n

ea 4. DJJIEKTPOANHAMMUKA
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41 ek B 24 1 bubnuoreka [IOK https://lesson.academy-
' JIGKTpHTCCKOE noJe content.myschool.edu.ru/903/10
bubnmrorexa LIOK https://lesson.academy-
4.2 I1 % % 24 1
OCTOIHBIN SNCKTPHHCCIHI TOR content.myschool.edu.ru/903/10
43 TOKH B DAAITHER ChEMAX 6 bubmmorexa LIOK https://lesson.academy-
' P et content.myschool.edu.ru/903/10
Hroro no pazneny 54
Pazgen 5. PUBNYECKUN IPAKTUKYM
51 S —— 16 16 bubnunoreka LIOK https://lesson.academy-
' P ™ content.myschool.edu.ru/903/10
Hroro no pazneny 16
PesenBHOE BhEMS 10 bubnunoreka LIOK https://lesson.academy-
P P content.myschool.edu.ru/903/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8 16
11 KJIACC
KoanuyecTBO 4acos
Ne DJIeKTpOHHbIe (LM (PpOBHIE)
HaumenoBanue pa3aesioB U TEM IPOrpamMmMabl KOHTpOJ’[beIe HpaKaneCKue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. JIEKTPOIUHAMMUKA
11 MarHTioe T 1 bubmmoreka IJOK https://lesson.academy-
' 0¢ 1oie content.myschool.edu.ru/903/11
12 N 13 1 bubaunoreka I{OK https://lesson.academy-
' CKIPO Ay content.myschool.edu.ru/903/11
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSI U BOJIHBI
bubaunoreka I{OK https://lesson.academy-
2.1 MexaHnndeckue KoneOaHus 10

content.myschool.edu.ru/903/11
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59 ek coneh 15 bubanoreka I{OK https://lesson.academy-
' JICKTPOMATTHTHBIC KOMCHATHA content.myschool.edu.ru/903/11
53 MexaHIIECKHE 1 STEKTHOMA e 5o 10 1 bubanoreka I{OK https://lesson.academy-
. XAHNY HC U DJICKTPOMAIrHUTHBIC BOJIHBI
p content.myschool.edu.ru/903/11
bubmnoreka I{OK https://lesson.academy-
2.4 0] 25 1
frraia content.myschool.edu.ru/903/11
Hroro no pazneny 60

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

bubanoreka I{OK https://lesson.academy-

3.1 T 5 1
Ocroset CTO content.myschool.edu.ru/903/11
Hroro no pazneny 5
Pa3zgen 4. KBAHTOBASI ®PU3UKA
41 Kobrve O BOTHOBOM TVATHS 15 bubmuorexa IIOK https://lesson.academy-
. ITYCKVYIIAPHO-B HOBOU HN3M
PHyCKyIp . Y content.myschool.edu.ru/903/11
bubamoreka I{OK https://lesson.academy-
4.2 @ 5
H3HKa atoma content.myschool.edu.ru/903/11
4.3 duznka aTOMHOTO SApa U dDIIEMEHTAPHBIX YaCTHU 5 Brbmmorexa LOK https://lesson.academy-
' P P H content.myschool.edu.ru/903/11
Hroro mo pazueny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12

bubaunoreka I{OK https://lesson.academy-
content.myschool.edu.ru/903/11

Hroro no pazneny 12

Paznen 6. PUSHUYECKUHN MPAKTUKYM

6.1 Du3ndecKkuil NPakTUKyM 16

16

bubaunoreka I{OK https://lesson.academy-
content.myschool.edu.ru/903/11

Wroro no pazneny 16
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Pa3znen 7. OBOBHIAIOIIEE IOBTOPEHUE
CuctemaTtu3zanus 1 0000IIeHIE TPEIMETHOTO
COACPIKAHUA U OIbITa ACATCIBbHOCTH,

bubanoreka I{OK https://lesson.academy-

7.1 15
PHOOPETEHHOrO NIPU U3yYeHHH Kypca Gusuku 10 — content.myschool.edu.ru/903/11
11 xmaccoB
Hroro no pazneny 15
PesehBHOE BOEMS 10 bubanoreka I{OK https://lesson.academy-
P P content.myschool.edu.ru/903/11
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 16
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
— bubmuoreka IIOK https://lesson.academy-content.myschool.edu.ru/903/10

— bubmmoreka LIOK https://lesson.academy-content.myschool.edu.ru/903/11
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