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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,
npeacrasienbix B ®I'OC COO, a Ttakxke ¢ ydyérom (QenepanbHON pabodeid Mporpammbl
BocnuTanus u KoHuenumu npenogaBaHus ydeOHoro mpeamera «@Pusuka» B 00pa3oBaTeNbHBIX
opraam3anusax Poccuiickoit @enepaiuu, peain3yonyux OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBL.

[Tporpamma no ¢usuke onpenenser 00sA3aTenbHOE IPEAMETHOE COIEpPKaHUE, YCTAHABIMBAET
PEKOMEHIYeMYIO TOCIIC0BAaTEIbHOCTh U3YUYEHHUSI TEM U Pa3esioB YU4eOHOTO IMpeaMeTa ¢ y4&ToM
MEXIIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSA3€H, JIOTMKM Yy4eOHOro mpolecca, BO3PACTHBIX
ocobeHHocTel obydaromuxcs. [Iporpamma o ¢pusnke na€r npencTaBieHUe O LENX, COAEPKAHUY,
oOmiell cTpaTerud OOYYeHHUs, BOCIUTAHUS U PA3BUTUS OOYyYAIOIIUXCA CPEACTBAMU Y4eOHOTO
npeamera «Pusuka» Ha yriay0siE€HHOM ypOBHE.

N3yuenne Kypca (U3UKKM YIIIyOJEHHOTO YpPOBHA TO3BOJIIET PEATM30BaTh  3a/auyd
npoeCCHOHATIBHON OpPUEHTALMY, HAIpPaBICHO HA CO3JAHUE YCIOBHM Ui NPOSIBIEHHS CBOMX
MHTEJUICKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEH KaKIbIM O0YYaroImUMCsi, KOTOpPbIE HEOOXOIMMBI
JUId TPOJOJDKEHUs 00pa3oBaHUs B OpraHu3alusax MpodecCHoHaIbHOro 00pa3oBaHMs IO
pa3IMYHBIM (PU3UKO-TEXHUIECKUM M WHKEHEPHBIM CIEIIHATbHOCTSIM.

B nmporpamme no ¢usuke onpenensorcs MiIaHUpyeMble Pe3ysIbTaThl OCBOSHUS Kypca (pU3UKU
Ha YpOBHE CpeIHEero o0Iero oOpa3oBaHMs: JIMYHOCTHBIE, METANPEJIMETHbIE, MpEAMETHbIE (Ha
yriiyonéHHoM ypoBHe). HayuHo-MeTononoruyeckoid OCHOBOM Juisl pa3paboTKu TpeOoBaHUHM K
JUYHOCTHBIM, METANpPEAMETHBIM M TPEAMETHBIM pe3yibTaraM OOYyYaroIlMXCs, OCBOMBIIMX
nporpaMMy 1o (U3MKEe Ha YpPOBHE CpeJHero oouero odpa3oBaHMs Ha YIIyOJEHHOM YpPOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢u3nKe BKIIOYAET:

— IUTaHHpYeMBbIE PE3YJbTaThl OCBOCHHS Kypca ()M3MKH Ha yriyOJIEHHOM YpOBHE, B TOM YHCIE
IpPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;
— cozepkaHue yaeOHoro npenmMera «Pu3nkay 1mo rojgam ooy4eHusl.

[Iporpamma 1o ¢u3MKe UMEET NPUMEPHBIH XapakTep W MOXET OBITh HCIOJIb30BaHA
YUUTENAMH (PU3UKH [Tl COCTABJIEHUS! CBOMX Pa0OUYUX IPOTrPaMM.

[Tporpamma 1o (u3HKe He CKOBBIBAET TBOPUYECKYIO MHUILIMATUBY YUUTENEH U MPEeJOCTaBIseT
BO3MOYKHOCTH JJISl pealiu3aliii Pa3IUUHbIX METOJUUECKUX MOAXO0JI0B K MPENOoAaBaHnI0 (PU3UKU Ha
yriay0nEHHOM YPOBHE MPH YCIOBUU COXPaHEHMsI 00s13aTENIbHOM YacTH coAepKaHUsI Kypca.

dusnka Kak Hayka o Hanbosee OOLIMX 3aKOHAX NMPHUPOJIbI, BHICTYMNAs B KayecTBE y4eOHOTo
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HAaHUN 00 OKpY)KaolleM MHpeE.
[IkonbHBINA Kypc PU3UKU — CUCTEMOOOPa3yIONIUii ISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (PM3WYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB M SIBICHUN, M3Yy4aeMbIX XHMUEH,
O6uonoruel, ¢pusznyeckoil reorpadueid u actpoHomueil. Vcrnonb3oBaHue U aKTUBHOE MPUMEHEHHUE
(bu3NYeCKUX 3HAHUN ONPENEeNUIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTMH B
cdepe FHepreTuky, TPAaHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYeHHs] HOBBIX MaTepUANIOB C 3aJJaHHBIMU
cBoiictBamu. M3yuenune GpuU3MKM BHOCUT OCHOBHOM BKJIaJl B (POPMUPOBAHNE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydarouierocs, B (GOpMUpOBaHHE YMEHMH MPUMEHATh HAY4YHbIH METOJl 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 cOOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepual M3 BCEX pas3fesioB (HM3MKH, BKIIOYAET KaK BOIPOCH KJIACCHYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B cooTBeTCTBUU ¢ HEll Marepuan Kypca QU3UKU 00bETUHEH BOKPYT
¢dusnueckux teopuil. Benyumm B kypce siBisiercst GopMHpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHUH, BELLIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanusi mnpearnosaraeT HMCMONIb30BaHHE T'YMaHUTapHOIO
noTeHIMana GpU3nuecKod HayKH, OCMBICICHUE CBSI3U Pa3BUTUS (U3UKU C pa3BUTHEM OOIIECTBA, a
TaK)k€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTMYECKUMHU MTPOOIEMaMHU.



Hoea npuxnaonoii nanpasnennocmu. Kypc ¢uszuku yriay0iaEéHHOTO YpOBHS MpeArojaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHMUYECKHX W TEXHOJIOTMYECKUX MPHJIOKEHUN H3YyUYEHHBIX
Teopwii W 3akoHOB. [Ipu 3TOM paccMaTpuBarOTCSd Ha YPOBHE OOIMMX MPEACTABICHUN W
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3rKonozuzayuu peaqn3yercs TIMOCPEICTBOM BBEJIEHUS JJIEMEHTOB COJACpIKaHMUS,
HOCBSIIEHHBIX 3KOJOTMYECKUM IIpOOJIEMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C pPa3BUTHUEM
TEXHUKU W TEXHOJOTHH, a Takxke 00CYXIEHHUS MpOoOJIeM palliOHAILHOTO MPHUPOIONOIL30BaHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

OcBoeHue cojfepkaHusl MPOrpamMmbl MO (PHU3UKE JOJDKHO OBITH MOCTPOEHO Ha MPHUHIIMIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxona. [ns ¢bu3uku peanusanus 3THUX NPUHIUIOB Oa3upyeTcs: Ha
UCTIOJIb30BAaHUU CAMOCTOSATEIBHOTO SKCIEPUMEHTa Kak IOCTOSHHO JAEHUCTBYIOLIEro (hakropa
yuebHoro mnpouecca. s yrmy0iaEHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSTEIBHOIO YYEHHYECKOIO
OKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIbHBIE YYEHHYECKHE OIBITHl NPU HM3YyYCHUHU HOBOTO
MaTepuaia, JJabopatopHble paboThl M paboThl MmpakTHKyma. [Ipu 3TOM BO3MOXKHBI JBa crocoba
peanu3anyy (HU3MYECKOro MpakTUKyMa. B mepBoM ciyyae MpakTUKyM MPOBOAUTCS JUOO B KOHIIE
10 u 11 kiaccoB, 10O MOCIE MEPBOTO M BTOPOTO MOJYTOJUNA B KaXKIOM W3 3THUX KJIaccoB. Bropoit
croco0 — 93TO HWHTerpanusi padOT MpaKTHKyMa B CHUCTEMY JabOpaTOpPHBIX pabdoOT, KOTOpBIE
MPOBOAATCS B Ipoliecce u3ydeHus pasnena (temsl). [Ipum »ToM mox pabGoramMu mpakTUKyma
MOHMMAETCS CaMOCTOSITENIbHOE UCCIIEI0BaHUE, KOTOPOE MPOBOJUTCS 10 PYKOBOJICTBY CBEPHYTOTO,
00001EHHOr0 BH1a 6€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme no ¢usuke cucreMa y4eHHUYECKOTO 3KCIEPUMEHTA, J1abOpaTOpHBIX padboT u
MPAaKTUKyMa MpeJICTaBlICHa €AUHBIM MepedHeM. BbiOop TeMaTWKu [Js 3TUX BHJIOB YYEHHUYECKUX
IPAKTUYECKUX pPA0OT OCYILIECTBISIETCS YYaCTHUKaMH OOpa30BaTEIbHOrO Ipoliecca HCXOAS U3
OCOOCHHOCTEHl TMOYpOYHOTrO IUIAHUPOBAHMS M OCHalleHus kaOunera ¢usuku. [lpu sTOM
oOecrieynBaeTcsi OBJageHHE OOYJYAIOMIMMHUCS YMEHUSMH TPOBOAHWTH TPSMbIE M KOCBEHHBIC
U3MEpPEHUs, MCCIEAOBAaHUS 3aBHUCHUMOCTEH (PU3NYECKUX BEIUYMH M IIOCTAHOBKY OIIBITOB I10
IIPOBEPKE NPEIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHue yaenseTcsl peleHnI0 pacyETHBIX U KaueCTBEHHBIX 3a1ad. [lpu atom s
pacuéTHBIX 3a7ad IPUOPUTETOM SBJISIIOTCS 3aJaud C SIBHO 33JaHHOM W HESBHO 3aJlaHHOU
(bu3nUecKoil MOEbIO, MO3BOIAIONINE MPUMEHATh N3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTU KaK M3
OJIHOTO pa3zena Kypca, TaK M HMHTErpUpys NpPUMEHEHHE 3HaHMM W3 pa3HbIX paszzaenoB. [l
Ka4eCTBEHHBIX 3a]au MPUOPUTETOM SIBJISIOTCS 337aHus Ha OOBsICHEHUE/Tpe/ICKa3aHnue MPOTEKaHUs
¢bu3nyecKuX SIBICHUNH U MPOIECCOB B OKpYXKarolleW *U3HHU, TpeOyrouue BblOOopa (u3NuecKoil
MOJIEIIN JUIsl CUTYalluH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoBanusimu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY 00€CTICUSHUIO
yuyeObHOro mporecca Kypc (U3MKH yriyOJaEHHOTO YpPOBHS Ha YPOBHE CpPEIHEro OOIIero
00pa3zoBaHus JOJKEH W3Y4YaThCsl B YCIOBUAX MPEAMETHOrO KabuHera. B kabunere Gu3NKU JOHKHO
ObITH HEOOXO0UMOE J1abopaTopHOEe 000PYAOBAaHHUE JUIsl BHIOJHEHHUS YKA3aHHBIX B IPOrpaMMe IO
¢u3MKe YYEHWYECKHUX OIBITOB, JIa0OpaTOpPHBIX pabdoT U pabdoT NpaKTUKyMa, a TaKxke
JIEMOHCTpaIlMOHHOE 000pYA0BaHHE.

JemoHCcTpaniionHoe  o0opyaoBaHue (QopMuUpyeTcss B  COOTBETCTBUM C  MPUHIIUIIOM
MUHHMAaJIbHOM J1OCTaTOYHOCTH W OOECIeYMBAET IMOCTAaHOBKY IEPEYUCIEHHBIX B IpOrpamMme 0
¢u3MKe KIIOUYEBbIX JAEMOHCTpAallMi [Js HCCIEeOBAaHUS M3y4aeMbIX SIBIEHUH M IPOLIECCOB,
IMIOUPUUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHIA.

JlaboparopHoe 00opyaoBaHHE ISl YIEHUYECKUX MPAKTUYECKUX padoT popmupyercs B BUIE
TEMAaTUYeCKHX KOMIUJIEKTOB U o0ecreuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JIByX
oOydaromuxcs. Temaruyeckue KOMILIEKTHI J1abopaTOpHOro OOOpYHOBaHUS JIOJKHBI  OBITh
MOCTPOCHBI Ha KOMIUIEKCHOM HCIHOJb30BaHUM AaHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4YeHUsI GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCS:

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



— pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/I€ MO3HAHUSA U (OPMHUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOILIEHHUS K OKPYKaIOLUM SIBIICHUSIM;

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

— (¢opMupoBaHHE YMEHHUH OOBSACHATH SBJICHHUS C HCIHOJb30BaHHWEM (U3NYECKUX 3HAHUA U
HAy4YHBIX JI0KA3aTEJbCTB;

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

— pa3BUTHE MpEACTaBICHUI O BO3MOXHBIX cepax Oymayiiel mpodhecCHOHATbHOM NesSTEIbHOCTH,
CBSI3aHHBIX C (DU3HMKOM, TOATOTOBKA K JalIbHEHIIIEeMy O0y4EHUIO B ’TOM HAIPaBIICHUU.

JocTikenne 3THX Ieneil oOecreuyuBaeTcs pELIeHHEM CIEAYIOMMX 3aJad B Ipolecce
U3Y4eHHUA Kypca (GU3UKU Ha YPOBHE CpEIHEro o0IIero oopa3oBaHus:

— TNpUOOpeTeHHEe CUCTEMbI 3HaHUH 00 00mUX (PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHHKYy, MOJIEKYJSPHYIO (HU3UKY, DJIEKTPOJIMHAMUKY, KBAaHTOBYIO (U3HUKY U
AIIEMEHTHI aCTPOPHU3UKH;

— (¢opMUpOBaHME YMEHUU NPHUMEHSATh TEOPETHUECKHE 3HAaHUSA i1 OOBSCHEHUS (U3MYECKUX
SABJICHUM B IPUPOJE U ISl HPUHATHUS MPAKTUUECKUX PELICHU B IOBCETHEBHON KU3HU;

— OCBOGHHE CIIOCOOOB pEIIeHHs pa3IMyYHBIX 33/a4 C SBHO 33JaHHOW (PU3MYECKOH MOJEINBIO,
3a1ad, MOJPa3yMEBAIOMINX CAaMOCTOSTENIbHOE CO37aHue (PU3MYECKOW MOJENH, aJeKBATHON
YCIIOBHSIM 33]1a4M, B TOM YHUCJIE 33]]a4 UH)KEHEPHOTO XapaKTepa;

— TIOHMMaHWE (U3MYECKHX OCHOB W TMPHUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPENY;

— OBJIQJICHHE METOJAaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUA M TMPOBENCHUS (PU3UUECKHX
SKCIIEPUMEHTOB, aHajlW3a W UHTeprnpeTanuu HHGOPMAIUU, OIMpPEAETICHHs JIOCTOBEPHOCTH
MIOJIyYEHHOT'O Pe3yJIbTaTa;

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

— pa3BUTHE HHTEpeca K chepam nmpodecCHOHATBHON ACSITEILHOCTH, CBSI3aHHON ¢ (PU3UKOH.

B cootBerctBuu ¢ tpeboBanusimu ®I'OC COO yrnyOn€HHBINA YpOBEHb M3y4YEHHUS YIEOHOTO
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).

[Ipennaraemselii B mporpamme 1o (Gpu3MKe NepedeHb JTa0OpaTOpHBIX U MPAKTUYECKUX padboT
ABJIIETCS PEKOMEHI0BaHHBIM, YUUTENb JEJAeT BbIOOp NMPOBEAEHUS JJaOOPaTOPHBIX padOT U ONBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOEHHOCTEN 00yJaroIXCsl.

COIEPKAHUE OBYYEHUSA
10 KJIACC

Pa3nen 1. Hayunblii MeTo MO3HAHMSI IPUPOBI.

Ouzuka — ¢QyHIaMEHTalbHas Hayka o Tpupoje. HaydHbplii MeTon TO3HAHHWS U METOJbI
ucciae0BaHus GU3HIECKUX SIBJICHUI.

DKCHepUMEHT U TEOpHsl B TpoIlecce MO3HaHWs Mpupoasl. HabmroneHue u SKCIEPUMEHT B
¢dusuke.

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

[TorpemrnocTu u3MepeHuit GU3NIeCKUX BeTUIHH (a0CONIOTHAS 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 mectro ¢usuku B GOpPMHPOBAHMHM COBPEMEHHOW HAydYHOW 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 ¢ IudpoBoi nabopatopuerd mo ¢usuke. [Ipumepsl n3Mepenus (Gu3MUECKUX
BEJIMYMH IIPU ITOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe qBuxkeHHe. OTHOCUTEIBHOCTh MEXaHWYeCKOro IBrKeHHs. CucTeMa oTcuéTa.

[Tpsmast 1 oOpaTHas 33124l MEXaHUKU.

Panuyc-BekTop MaTepuanbHOM TOUKH, €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
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE ABUKEHHE. 3aBUCHUMOCTh KOOpAMHAT,
CKOPOCTH, YCKOPEHHS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX rpaduKu.

CBoOogHoe majzeHue. YcKopeHue cBOOOAHOrO majeHus. JIBrkeHue Tena, OpOIIEHHOTO MO/
yIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAHMHAT, CKOPOCTH U YCKOPEHUS MATepUAIbHON 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, MIUTFOCTPAIUS 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, OpoIIEeHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

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, nadopamopnvie padomul, npaKmuKym.

N3ydeHre HepaBHOMEPHOIO ABUKEHHUS C LIENbIO ONPEIEICHHNS] MTHOBEHHON CKOPOCTH.

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

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH ITPH PABHOYCKOPEHHOM JIBH)KEHUU.

W3mepenune yckopeHusi cBOOOJHOrO majeHus (PeKOMEHJ0BAaHO HCIIOJIb30BaHUE IUGPOBOI
nabopaTopun).

W3ydyeHue ABMXKEHHUS Teia, OpOIIEHHOro ropu3oHTalbHO. [IpoBepka rumoresbl O MpAMOi
IIPONOPLUOHAIIBHOM 3aBUCUMOCTH MEX]y JAJIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJa.

W3ydeHne ABMKEHUS Tea M0 OKPYKHOCTH € TOCTOSTHHOM MO MOAYIIO CKOPOCTHIO.

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

Tema 2. /lunamuxa.

IlepBbrii 3akoH HproToHa. MHepruanbHble cucTeMbl OTCYETA. [IpMHIMIT OTHOCHTEIBHOCTH
["anunes. HemnepryanbHble cucTeMbl OTCUéTa (OrpeiesieHue, IpUMeEpBI).

Macca tena. Cuna. [IpuHuun cynepno3uiumuu cui.



Bropoii 3akon HertoToOHa 117151 MaTepraIbHON TOYKH.

Tperuii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh T'PABUTAIMOHHOW U HHEPTHOM MaCCHI.

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

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, 1BHXyIErocsi ¢ yCKOPEHHUEM.

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>KECHHUS.

Hasnenue. ['unpocraruueckoe nasienue. Cuna Apxumesna.

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

Hemoncmpayuu.

Habumronenne ABM>XEHUS TN B MHEPLMAIBHBIX M HEMHEPLHMAJIBHBIX 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 yCKOpEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTAaTE B3aUMOIECHCTBHUS TEIl.

N3mepenne macc 1o B3auMoIEHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOpEHHOM NOIBEME U MaJICHUN.

[lenTpoOE)KHBIE MEXAHU3MBI.

CpaBHeHHME CHII TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

H3mepenne paBHOACHCTBYIOIICH CUIT IIPH IBMXKEHUU OpycKa M0 HAKIOHHOM MIOCKOCTH.

[TpoBepka rumnoTe3bl 0 HE3aBUCHUMOCTH BPEMEHU JABHXKEHUS OpyCKa 110 HaKJIOHHOW MJIIOCKOCTH
Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacChl.

HccnenoBaHue 3aBUCMMOCTH CHUJI YNPYTrOCTH, BO3HHUKAIOUIMX B MPY)KMHE U PE3UMHOBOM
oOpasiie, oT ux aedopMaruu.

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

N3mepenue ko3¢ ¢uieHTa TpeHUs MO BEIMYMHE YIIIOBOro KO3 QHIMEHTa 3aBHUCHUMOCTH
Frp(N).

HccnenoBanue ABMKEHUs OpycKa IO HAKJIOHHOM MJIOCKOCTH € IEPEMEHHBIM KO3 PHUIIEHTOM
TPEHUSI.

N3yuenue ABMXKEHUS Irpy3a HA BaJLy C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpaoe Teno. IloctymarenbHoe M BpallaTelbHOE JABMXKEHHE TBEPAOIO Telna.
MoMeHT cuibl OTHOCUTENBbHO Ocu BpaieHus. Ilneyo cuibl. CroskeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHUS TBEPIOTO TEA.

YcroitunBoe, HeycTOUMBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4ecKkne ycTpoMCTBa M TEXHOJIOTMYECKHE TIPOLECCHI: KPOHILITEWH, CTPOUTENBHBIN 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.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJIOMA(b ONIOPHI.



Tema 4. 3akonwl coXpanenus 6 MexaHuke.

HMMItynsC MaTepUalbHOM TOYKH, CHCTEMbl MaTepHaIbHBIX TOueK. LleHTp macc cucremsl
MaTepHualbHbIX TOUEK. Teopema 0 NBUKEHHUH LIEHTPa Macc.

MMITynbC CUIIBI 1 U3BMEHEHHUE UMITYJIbCa TENA.

3aKOH COXpaHEHUs1 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 MaTepuaibHOW TOukd. TeopemMa 00 H3MEHEHUM KHHETHYECKOM
SHEPIrUH MATEPUATILHON TOYKH.

[loTeHumanbHple M HenoTeHUuanbHble cuibl. [loreHunanbHas sHeprus. lloTeHuumanbHas
SHEprus ymnpyro nedopMHpPOBAHHON NpyXHUHBI. lloTeHIManbHAs SHEPrUs Telna B OJHOPOIHOM
rpaBUTaMOHHOM moJie. [loTeHnumanbHas sHEprusi Tejla B IPaBUTALIMOHHOM II0JIE OJHOPOIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymM i HUACATBHOM KUIAKOCTH KaK CIEICTBHME 3aKOHA COXpPaHEHUS
MEXaHUYECKOM IHEPTHUU.

TexHuuecKne yCTpOMCTBa U TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET, BOJOMET, KOMIED,
NPYKUHHBIN MUCTONET, TUPOCKOI, GUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

N3mepeHrie MOLTHOCTH CHJIBI.

W3MeHeHne 3HepruM Teja Mpu COBEPILIEHUN pabOTHI.

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.

W3mepenne umiryabpca Tesa o TOpMO3HOMY ITyTH.

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

CpaBHEHNE U3MEHEHMS UMITYJIbCA Tela C UMITYJIbCOM CHUIIBL.

HccenenoBanue cCoOXpaHEeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KHHETUYECKON YHEPTUHU Tejla [0 TOPMO3HOMY ITyTH.

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

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU Tella IO HAKIIOHHOW TIOCKOCTH.

Pa3nen 3. MoJsekyasipHas pu3MKa ¥ TePMOAUHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI Meopul.

OcHOBHBIE TOJOXKEHUS MojeKkyasipHo-kuHetndeckor Teopuun (MKT), ux omnbitHOE
obocHoBanue. Ju¢pdysus. bpoyHoBckoe nBuxkeHue. XapakTep IBM)KEHUS M B3aUMOACHUCTBUS
yacTull BeuiecTBa. Mojenu CTpOeHusl Ta3oB, )KUIKOCTEH M TBEPIABIX TeT U OOBSCHEHUE CBOMCTB
BEIIIECTBA HA OCHOBE 3TUX Mojenei. Macca u pa3mepsl Mosiekyn (aromoB). KonnuecTBo BeriecTsa.
[TocrossnHast ABoraipo.

TennoBoe paBHOBecue. Temmeparypa M crocoObl e€ usMepenus. lllkama Temmepartyp
Lenbcus.

Mogenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUMU: YaCTULBI Ia3a JBHKYTCA
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. ['paduyeckoe mpeAcTaBlIeHHE HW30MPOLECCOB: H30TepMa, H30X0pa,
nu3obapa.

CBs3b MEXIYy NaBJICHUEM U CPEIHEH KMHETUYECKON ASHEpPruer MoCTYNaTeIbHOTO TEIJIOBOTO
JIBIKEHUSI MOJIEKYJI UCAIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHUYECKOW TEOpUH
UJeabHOTO rasa).

CBs13b a0COIFOTHON TEMITEpPaTypbl TEPMOJIMHAMUYECKON CHCTEMBI CO CpPEeIHEH KHHETHYECKON
SHEPIruel NoCTynaTeIbHOrO TEIIOBOIO JBUKEHUS €€ YaCTHL.

TexHUYeCKne yCTPOMCTBA U TEXHOJIOTHYECKUE MPOIIECCHl: TEPMOMETP, OapoMeTp, NOTyUEeHHE
HaHOMAaTEPHAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHHSI YaCTHUIL BEILIECTBA.

Mogenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddy3us xuakocTei.

Mogens onbita ITepHa.

[IpuTsxenue MoJIEeKyII.

Mopnenu KpUCTaUINYECKUX PEIIETOK.

Habmroienue u ucciae1oBaHUE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKmuKym.

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

W3ydyeHrne W30TEpPMUYECKOro Ipolecca (PEKOMEHJOBAHO HCIOJIb30BaHHE IUGPOBOI
nabopaTopun).

N3yueHnune n30X0opHOro Impoiecca.

N3ydeHnue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmoaunamuueckast (Tl) cucrema. 3aganue BHEIIHUX YCIOBUH IS TEPMOAMHAMHYECKOMN
cucteMbl. BHemHue u BHyTpeHHHUE mapaMeTphl. [lapaMeTpbl TepMOIMHAMUYECKONW CHCTEMBI Kak
CpelHMEe 3HAaUeHUs BEJTMUMH, ONKUCHIBAIOIINX €€ COCTOSSHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawanmo TepMoanHamuku. CaMONpOM3BOJIbHAS peiakcalus TEePMOAMHAMHYECKOMN
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens wupeanbHOro rasza B TEpPMOJAMHAMUKE — CHCTEMa YpaBHEHMH: YypaBHEHUE
MenneneeBa—KnaneiipoHa u BeIpakKeHHE JJIsl BHYTPEHHEN SHEPTrUn. Y CIIOBUS IPUMEHUMOCTH 3TOU
MOJICNIA: HM3Kasi KOHIICHTPAIIMS YacTHIl, BHICOKHME TeMIlepaTyphl. BwipaykeHue sl BHYTpEHHEH
SHEPTrUU OJHOATOMHOI'O UJEAIBHOTO rasa.

KBasucrarnueckune u HECTaTUUECKHUE MPOIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMHKE. Bwrumcrnenue paboThl Mo rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenaya kak cnocod M3MEHEHUsI BHYTPEHHEH dHEPTUH TEPMOJIUHAMUYECKON CHUCTEMBI
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 anuabaTHOM mporecce.

[TepBbiii 3aKOH TepMoAMHAMHUKU. BHyTpeHHss sHeprus. KomuduecTBo TemioTsl U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIMHAMUYECKOU CUCTEMBI.

Bropoii 3aKk0oH TepMOAMHAMMKY JIJIsl PABHOBECHBIX MTPOLIECCOB: YEpe3 3a/laHHOE PaBHOBECHOE
COCTOSTHUE TEPMOAMHAMHMYECKON CHCTEMBl TMPOXOAUT EIUWHCTBEHHas aauabata. AOcomroTHas
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 3Hauenue KII. [ukn Kapno.

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

TexHUuecKrue YCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHL: XOJOAUIBbHUK, KOHIAULMOHED,
IU3eTbHBIA U KapOIopaTOpHBIA JBUTATENM, MapoBas TypOWHA, TMOJIYYEHHE CBEPXHHU3KUX
TeMIepaTyp, YTUIM3alus «TEeIUIOBBIX)» OTXO0I0B C HCIOJIB30BAHUEM TEIIOBOIO HACOCA, YTUIU3aLUs
OMOOPraHNYECKOro TOIIUBA JJISl BRIPAOOTKH «TETIOBOMY U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IpH aInadaTHueCcKOM pacIIupEHUH.

Bo3nyniHoe orauso.

CpaBHeHUE yJIeIbHBIX TEMJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

Hccnenoanue aquabaTHOTO mporiecca.

KoMnbroTepHble MOJEIH TEIUIOBBIX JBUraTENeH.

Yuenuueckuit skcnepumenm, nabopamopusie pabomot, npaAKMUKym.

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 KoHJAeHcanus. MchmapeHne U KUIEHHME. YJIelbHas —TeIUloTa
napooOpa3oBaHusl.

Hacepliennble 1 HeHachlleHHbIE NTapbl. KauecTBeHHass 3aBUCUMOCTD IJIOTHOCTH U JIaBJICHUS
HACBIIIIEHHOTO Tapa OT TEMIIepaTypbl, MX HE3aBUCUMOCTh OT OO0BEMA HACBHIIMICHHOTO Tapa.
3aBUCHUMOCTD TEMIIEPATypPbl KUIIEHUSI OT JABJICHUS B KUJKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTEJIbHAS BIIaYXKHOCTb.

TBépnoe Temo. Kpucramnuueckue u amopdHbie Tena. AHM30TPOIUS CBOMCTB KPUCTAJLIOB.
[1naBneHue u KpucTauzamus. Y aelibHas TerioTa miaBieHus. Cyonumanus.

Hedopmaruu TBEpmoro Tena. Pactsxkenwe u cxatue. Casur. Moayns FOura. Ilpemen
yOpyrux aedopmanui.

TemoBoe pacHipeHue XUAKOCTeH W TBEPIABIX Tel, 00BEMHOE M JIMHEHHOE pacIIpeHue.
AHrapMOHHM3M TEIJIOBBIX KOJICOAHUIM YaCTUIl BEIIECTBA KaK MPUYUHA TEIJIOBOTO PACHIUPEHUS Tel
(Ha KaueCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MEpeXoax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTtHOe HaTspkeHue. KoadduimeHT moBepXHOCTHOTO HaTshkeHHs. KammnsipHbie
ABJEHU. [{aBeHrE 110 UCKPUBJIEHHOM ITOBEPXHOCTHIO xKuaKkocTh. Dopmyia Jlamaca.

TexHUYecKre yCTpOMCTBA M TEXHOJIOTHYECKHAE MPOLIECCHI: KUIKUE KPUCTAIUIbI, COBPEMEHHBIE
MaTepHuabl.

Hemoncmpayuu.

TermoBoe paclmpeHue.

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue. Kunenue npu noHM>KEHHOM JIaBJIEHUU.

N3MepeHne 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, nabopamopusvie pabomot, npaKkmukKym.

N3yueHue 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mepenne yaenpHOM TeIIOTHI TIJIaBJICHUS JIbA.

M3yuyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

H3mepenne abCoMOTHOM BIIaXKHOCTH BO3AyXa U OLIEHKA MAcChl MapOB B OMEIICHUU.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSHKEHHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBHCUMOCTH JAedopManiii pe3nHOBOTO 00paslia OT MPHUJIOKEHHOH K HeMmy
CHUJIBL.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Inexkmpuueckoe noie.

OneKkTpu3anusi Teldl U €€ NPOsIBICHUS. DJIEKTpUYECKU 3apsa. JIBa Buaa 3JIEKTPUUECKHUX
3apsa0B. [IpoBOHUKH, TUAIEKTPUKU U MOTYIPOBOAHUKH. DJIEMEHTAPHBIN AJIEKTPUUYECKUI 3apsia.
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsa.

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

OnekTpuueckoe nose. Ero neiicTeue Ha 31eKTpUIeCKUe 3apsiibl.

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

IToTeHIMaNbHOCTh JJIEKTPOCTATUYECKOrO MOJA. Pa3HOCTh NOTEHIMAIOB W HaIpPsHKCHUE.
[loTeHuumanbHas 3Heprus 3apsiaa B JIEKTpocTaTuyeckoM mnose. [loTeHnuman 31eKTpocTaTuuecKoro
noJisi. CBsi3b HANPSYKEHHOCTH TOJISI U PA3HOCTU MOTEHIUAJIOB [Tl 2JIEKTPOCTAaTUYECKOTO MO (Kak
OJIHOPOJHOTO, TAK ¥ HEOJHOPOAHOTIO).

[TpuHIMI CynIepHO3ULIUH IJEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsnga. llome paBHOMepHO 3apsbkeHHOW cdeprl. [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.

JM3NeKTpUKHU B 3JIEKTPOCTATHYECKOM MoJe. J(uaaeKkTpuyeckas MpoOHUIAEMOCTh BEIECTBA.

Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTh INIOCKOT0 KOH/IEHCATOpa.

[TapannensHoe COEJIMHEHNE KOH/JIEHCAaTOPOB. [TocnenosarensHOE COCIMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHIEHCATOPA.

JIBr>KeHre 3apsiKEHHOW YaCTHUIIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHnueckne ycTpoWCTBA M TEXHOJIOTMYECKUE ITPOLECCHI: 3JIEKTPOCKON, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MIIEHHUE AJIEKTPONpPUOOpPOB, KOHJEHCATOpPhI, reHeparop Ban ne
I'paada.

Hemoncmpayuu.

YCTpoCTBO U IPUHLIUI JEHCTBUS DIIEKTPOMETPA.

DNEKTPUUECKOE MOJIe 3aps’KEHHBIX IIapUKOB.

DIIEKTPUUYECKOE MOJIE IBYX 3apsKEHHBIX TIACTHH.

Mogenb snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

ITpOoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3aIUTa.

YCTpolcTBO M AEMCTBUE KOHIEHCATOPA IMOCTOSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOMIAAU IUIACTHUH, PACCTOSHUSA
MEXAY HUMH U TU3IEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus MEKTPUIECKOr0 MOJIs 3apsKEHHOIO0 KOHJIEHCAaTopa.

3apsaka U pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

OneHka cu1 B3auMOJCICTBUA 3apsKEHHBIX TEll.

Habmroienue mpeBpalieHusi SHEPruu 3apsHDKEHHOTO KOHJAEHCATOpa B DHEPIHI0 M3IYUYEHHS
CBETOAMO/A.

N3yuenune npoTekaHus TOKa B LEMH, COAECPKAIIEH KOHIEHCATOP.



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 IPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTprueckux nene. [lpasmia Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH Jlxoynsa—JIenna.

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

OJIC u BHyTpEeHHEE CONPOTUBJICHUE UCTOUYHUKA TOKa. 3akoH Oma i MOJHOW (3aMKHYTOM)
JNEKTPUYECKON Lenu. MOIHOCTh UCTOYHMKA TOKA. KOpOTKOE 3aMBbIKaHHUE.

Konzaencarop B 11enu nocTOSIHHOTO TOKA.

TexHUuecKkue ycTpoWCTBa U TEXHOJOTMYECKHUE MPOLIECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETUYMK AIEKTPUUECKON IHEPTHUH.

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
MONEPEYHOr0 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 NOTEHLINATIOB 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 HAaIIPSDKEHUS JJ1s JIaMITbl 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 NOTEHLNATIOB 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 MPOBOAUMOCTh 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. [lonynpoBOAHUKOBBIE TPUOOPHI.

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

OnekTpuueckuil Tok B razax. CaMoCTOSTENbHBIM U HECAMOCTOATENbHBIA pa3psi. Paznuunble
THUIIBI CAMOCTOATENBHOTO pa3psaaa. Monnus. [1nasma.



TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHE: TIa30pa3psaHble  JIaMIIbl,
AIIEKTPOHHO-JIyYeBasi TPyOKa, MOIYHPOBOJHUKOBBIE HPUOOPHI: IHOJ, TPAaH3UCTOP, (OTOIMOL,
CBETOAMO/, TajbBaHUKA, pa(UHUPOBAHUE MEJU, BBITUIABKA AJIFOMUHUS, SJIEKTPOHHAs! MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBhI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 31eKTpoau3a Papazes.

HckpoBo# paspsg v IPOBOAMMOCTb BO3AYyXa.

CpaBHeHUE IPOBOAMMOCTH METAJIOB U NOJIYIPOBOIHUKOB.

ORHOCTOPOHHSISI IPOBOIUMOCTD TUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

Habnronenue anexrpoinusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO MOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYeCKUil MPAKTUKYM.

Crioco0b1 M3MepeHusl (PU3NIECKUX BEIMYHMH C HCIIOJIB30BaHUEM aHAIOTOBBIX M IH(POBBIX
U3MEPUTENIbHBIX NPUOOPOB M KOMIBIOTEPHBIX  JIATUMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH U3MEPEHUN (pu3nYecKuX BelnduH. OLEeHKa IpaHull OrPEeUIHOCTEN.

[TpoBeneHue KOCBEHHBIX M3MEPEHUH, HCCIIEIOBaHUI 3aBUCUMOCTEH (DU3MUYECKUX BEIMYUH,
NpOBEpKa TPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMAaTHYECKUX pa3Jenax
«YYeHNYEeCKUH IKCIIEPUMEHT, J1JAOOpaTOpHbIE pabOThI, IPAKTUKYM).

Me:xknpeameTHbie CBSI3H.

N3yuenune kypca ¢uszuku yriayOnéHHoro ypoBHs B 10 kilacce OCYIIECTBIISETCS € Y4ETOM
COJIepKATEIbHBIX MEXKIIPEJIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadun
U TEXHOJIOTUH.

Mesicnpeomemnsle NOHAMUA, CEA3AHHBIE C UZYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHME, HayuyHbId (akT, Tumoresa, (Qu3Mueckas BeIUUMHA, 3aKOH, Teopus, HaOIroAeHue,
HKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, U3MEPEHUE, MOIPEUIHOCTH U3MEPEHUM, U3MEpUTEIbHbIE
npubopsl, nudposas 1adoparopus.

Mamemamuka: penieHre cucteMmbl ypaBHeHul. JIuneinas ¢yHkuus, mapadosna, runepoona,
ux rpaduku u cpoiictBa. TpuroHomerpuueckue (QyHKIUN: CHHYC, KOCUHYC, TAHI'€HC, KOTaHT€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 3arpsi3HEHHE OKpYXKaroIed cpe/ibl, yTUIn3alus OnoOpraHMuecKoro
TOIUIMBA JJIi BBIPAOOTKHU «TEIJIOBOM» W D3JIEKTPOIHEPTHH, IIOBEPXHOCTHOE HATSKEHHE U
KallWJIISIPHBIE SIBJICHUS B PUPOJIE, SJCKTPUUECKUE SIBICHUS B )KUBOW IPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHME BEILECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, MOJydeHHe HaHOMAaTepUasoB, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJ, KUAKOCTEH U
ra3oB, JKUJKHUE KPUCTAIUIbI, DJIEKTPUUYECKHE CBOMNCTBA METAJUIOB, JIEKTPOJIUTHYECKAs! TUCCOLMALINS,
rajibBaHUKa, JIEKTPOHHAsT MUKPOCKOIIHSL.

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

Texnonozua: npeoOpa3oBaHUE IBMKEHUH C HMCIIOJB30BAaHHEM MEXaHH3MOB, YUET CYXOro U
KHJIKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIITEHH, peIéTyaThie KOHCTPYKIIHH),
UCIOJIb30BaHUE 3aKOHOB COXPAHEHHS MEXAaHUKH B TEXHHMKE (TMPOCKON, BOAOMET U JApyrHe),
JIBUTATeb BHYTPEHHETO CropaHHs, MapoBas TypOMHa, OBITOBOW XOJOJWJIBHHUK, KOHIUIIMOHED,
TEXHOJIOTUM TMOJy4eHHUS COBPEMEHHBIX MaTepualioB, B TOM UHCIIE HAaHOMAaTEpUaloB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTPOIPHOOPOB, ra3opaspsiiHble
JIAMITbI, TOJYIPOBOTHUKOBBIE TPHOOPHI, TaTbBaHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.



B3auMopeiicTBrE TOCTOSIHHBIX MAarHUTOB U IMTPOBOJIHUKOB C TOKOM. MarauutHoe nose. Bekrop
MarHUTHOW MHAYKUUH. [[pyHIMI Cynieprio3uiuu MarHUTHEIX NOJIeH. JIMHMM MarHUTHOW MHAYKIUH.

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. PaGorta cunbl Jlopenna.

MaruutHoe nosje B BeuiecTse. eppomMarHeTuky, napa- 1 1MaMarHeTUKH.

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

Hemoncmpayuu.

KapTuna nuHui MHIYKIUKA MarHUTHOTO TIOJISI TIOJIOCOBOTO U MTOJIKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB.

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

B3anmopeiicTBre 1ByX IPOBOJHUKOB 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, nabopamopusvie pabomot, nPAKMUKyMm.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MarHUTOB.

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 CUJIbl 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 nHayKIMK B IPOBOJHUKE, ABHKYILIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBumno Jlenna.

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

DOHeprus MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCcTpoHCTBAa M TEXHOJOTMYECKHE IMPOLECChl: NHAYKIIMOHHAS e€Yb, COJEHOMU],
3alUTa OT AJIEKTPU3ALUHU TeJl IPU JBUKEHUHA B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

HaOnronenue siBleHus 371€KTPOMAarHUTHON MHTKIIMH.

Uccnenosanue 3aBucumoctu J/1C UHAYKINUN OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIFIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHME CAaMOMHIYKIIMH.

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

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

HccnenoBanue sBIEHUS 2IEKTPOMarHUTHOM NHIAYKIIMH.

Omnpenenenye HHAYKIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBIECHUS CAMOUHYKIUH.

CoOopka MoieNr AIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

["apmonnueckue konebanus. KnnemMarndeckoe U THHAMUYECKOE OMUCAHUE. DHEPTeTUYECKOE
omnucaHue (3aKOH COXPAaHEHHsS MeXaHW4YecKol HsHepruu). BbIBOA AMHAMHYECKOTO OMUCAHUS
rapMOHUYECKHUX KOJICOaHUH U3 MX YPHEPTeTUUECKOTO M KHHEMATUYECKOTO OMUCAHUS.

Avmmatyna u (daza xonebanuii. CBs3b aMIUIMTYIbl KOJICOAHWH HCXOTHON BEIMYHHBI 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 KoyiebaHUsX. BeiHykIeHHbIe Konebanus. 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.

Hablmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHM rpy3a Ha HUTH OT aMIUTUTY/IbI.

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

HccnenoBanue konebaHuii TIpy3a Ha MAaCCHUBHOW MpPYXHHE C MeNnblo  (GopMHpOBaHUS
IpeJICTaBICHUN 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusAX rpy3a Ha MpYKHUHE.

HccenoBaHue BRIHYKICHHBIX KOJICOAHHIA.

Habmioienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

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

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

HccnenoBanuie yObIBaHUS aMIUIUTY/IbI 3aTyXAOMINX KOJIeOaHuUi.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

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

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3artyxaromye  OJEKTPOMArHuTHBbIE  KoyieOaHWsA.  BBIHYXICHHBIE  DJIEKTPOMAarHUTHBIC
KoJie0aHusl.

IIepemeHHBIN TOK. MOIHOCTD NEPEMEHHOTO TOKA. AMIUIUTYIHOE U JIEHCTBYIOIIEE 3HAUYCHUE
CHWJIBI TOKA U HANIPSDKEHUS TIPU Pa3IuyHON popMe 3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

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

Wneanpubiii Tpanchopmarop. IlpowsBoacTBo, mepemada M MOTpeOIEHUE DIIEKTPUUECKOU
SHEPTUH.

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

TexHU4YeCKHe YCTPONCTBA U TEXHOJIOTHYECKHE TTPOIIECCHI: AJICKTPUUECKHUI 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepe iay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOIeOaHusI.

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

OcuiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop HE3aTyXalOIIMX 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.

Mozenb IMHUY 3JIEKTPOIIEpEIadH.

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 IIETIH 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
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJH:  OTPaK€HUE,  IPEJIOMIICHUE,  IOJSIpHU3aLus,
uHTEephepeHIHs U AU(PaKITHSL.

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

IIpuHIUMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
panap, paaAMonpuéMHUK, TEJIEBU30p, aHTeHHa, TeaegoH, CBY-nieus, ynbTpa3ByKoBas IMarHOCTUKA
B TEXHUKE U MEJUIINHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHUH.

HaOGnroneHnue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm u AUPpakiui MEXaHMUECKHUX BOJIH.

AKYCTHUYECKHI1 pEe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOGnroneHue cBs3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOM U 4acTOTOM KoieOaHHH.

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

OGHapyxeHrue HHPPaKPACHOTO U YIbTPA()HOIETOBOTO U3TyUEHHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3y4eHne pacripocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonMHENHOE pacnpoCcTpaHEHUEe CBeTa B OAHOpoaHOU cpexe. JIyu cera. ToueuHslid
HCTOYHUK CBETA.

Otpakenue cBera. 3akoHbl OTpakeHHs cBera. IlocTpoeHne u300pakeHUl B IUIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Tpenomnenue cBeta. 3aKOHBI MpEIOMIICHHS CBeTa. AOCOIIOTHBIN MMOKa3aTesb MPEIOMIICHHUS.
OTHOcUTENBHBIN TTOKa3aTeNb MpesoMyieHns. [I0CTOSHCTBO 4acTOThI CBETa W COOTHOILLIEHHUE JIJIUH
BOJIH IIPH NIEPEXO0/IE€ MOHOXPOMATHUECKOI0 CBETA YEPE3 TPAHUILY Pa3/ieiia IBYyX ONTHUYECKHUX CPEL.

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



[TonHnoe BHyTpeHHEee oTpaxkeHue. [IpenenbHblil yroa NoJIHOrO BHYTPEHHETO OTPAKECHUS.

Cobuparomue 1 paccenBaronie JUH3bl. ToHkas auH3a. POKYCHOE PACCTOSHUE U ONTHYECKast
CUJja TOHKOW JIMH3BL. 3aBHCHMOCTH (DOKYCHOTO PACCTOSHUS TOHKOW C(EepUYecKOil JUH3BI OT €€
FE€OMETPUM U OTHOCUTENILHOTO MOKA3aTelsl IPEIOMIICHUS.

dopmyiia TOHKOH JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xox myda, NPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YITIOM K €€ INIABHOM ONTHUYECKOH OCH.
[Toctpoenne n300pa>keHU TOUKK M OTpe3Ka MPsIMOI B COOMPAIOIIUX U PACCEHBAIOIIUX JIMH3aX U
UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaronias cnocoOHOCTh. ['71a3 Kak onTUyecKasi CUCTEMA.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Bonnosas ontuka. MaTepdepennus ceera. KorepeHTHbIe HCTOUYHHUKH. Y CJIOBUS HAOMIOCHUS
MaKCUMYMOB U MUHHUMYMOB B MHTEp()EPEHLMOHHOW KapTHHE OT JBYX KOI'€PEHTHBIX UCTOYHUKOB.
[TpuMepbl KITaCCHUECKUX UHTEPPEPEHITHOHHBIX CXEM.

Judpakuus cera. JudpakiuonHas pemérka. Y cinoBue HabMOACHUS I1aBHBIX MaKCUMYMOB
IpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIHOHHYIO PEHIETKY.

[Tonsspuzanus ceera.

TexHuuyeckue YCTpPONCTBA M TEXHOJOTMYECKHE IMPOLECChl: OYKH, Jyla, IEepUCKOII,
¢doroanmapar, MUKpOCKOI, MPOEKIIMOHHBIN anmnapaT, MPOCBETIEHUE ONTHKH, BOJIOKOHHAS OITHKA,
TU(paKINOHHAS PelIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeIoOMIICHUS CBETA.

Habumronenne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB YEPE3 IIOCKONAPAIIENBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB U300paxeHU B TMH3AX.

Moenu MEKpOCKOIIa, TEJIECKOIa.

Habmonenne naTepdepeHnm crera.

HaOironenne nBeTOB TOHKHUX IUIEHOK.

Habmonenue nudpakiuu cera.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucnepcun cBera.

Habmronenue nonsipu3anuu cera.

[TpuMeHeHre NOIAPONIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit 3xcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

W3mepenue nokasaresns IpeJoMIIEHUS 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 uccnenoBanue qudpakimOHHOTO CIIEKTPA.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Toryuenue ciekTpa U3My4eHHUs CBETOAMO0/1a IPU MTOMOIIHN TU(DPAKIIMOHHON PEHIETKY.

Pa3nes 6. OcHOBBI cienUAJIbLHOM TEOPUH OTHOCUTEIbHOCTH.

I'paHnnBl TPUMEHMMOCTH KJIACCUYECKOM MexaHukh. [locrymarsl cnenuanbHOW TeopuH
OTHOCHUTEJIBHOCTH.



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

DOHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € 3HEPTUEN U UMITYJICOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPTUs OKOSL.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHl: CIYTHUKOBBIE IPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHUYeCKUi IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OnpezneneHne MMITyJIbCa M SHEPIUU PEIATUBUCTCKUX dYacTul (1o QoTorpadusM TpeKoB
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. DHEPTH U UMITYJIbC (POTOHA.

®otosdpdexr. OnbiTel A. I'. Ctonerosa. 3akoHbl poTorddexTa. YpaBHeHne DUHINTEWHA IS
dotoaddekra. «KpacHas rpanuia» Gorodddexra.

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

BonHoBble cBoiicTBa wactun. Bosnbl ae bpoiurd. [lnuna BonHBl ne bpoins m pasmepsl
o0yacTu JOKaIM3allMK JBUXKYIIEHCs yacTUIlbl. KopmycKynspHO-BOIHOBOM Ayanu3Mm. Judpakuus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Crneuunduka usmepenuit B Mukpomupe. CooTHoIeHHs Heonpenenénnoctei ['eitzendepra.

TexHUYeCKHEe YCTPOHCTBA W TEXHOJOTWYECKHE TIPOLECCH: CIEKTPOMETP, (HOoTOrIEeMEHT,
dboTomaTuuk, TyHHEIbHBIA MUKPOCKOII, COJTHEUHast 6aTtapesi, CBeTOAHOI.

Hemoncmpayuu.

D010 eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TOJTYIIPOBOJAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oatapest.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gpororddexra.

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)KJIEHHOE H3JllyueHue cera. Jlasep.

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

Hemoncmpayuu.

Mopnens omnbita Pesepdopra.

HaGnronenne nuHENvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOLIUX YACTHII.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue nmuHEHYaToro criekTpa.

HccnenoBanue CIEKTpa pa3peKEHHOIO aTOMapHOrO BOAOPOJA M M3MEPEHHE ITOCTOSHHOMN
PunGepra.

Tema 3. Qusuka amomno20 A0pa u 31eMeHMAPHBHIX YACHUY,.



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

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

3aKkOH paauoakTUBHOro pacnaga. PanuoaktuBHble wu30TONBI B mpupoxae. CBoiicTBa
MOHU3UPYIOLIEr0 M3Jy4yeHUs. BiMsHUE paguOaKTUBHOCTH HA JKMBBIE OpraHU3Mbl. ECTECTBEHHBIN
¢bon uznyuenus. Jlozumerpusi.

DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macchl spa.

SAnepusie peakuuu. Jlenenue u cunres saep. SAaepusie peaktopsl. [Ipobremsl ynpasisemMoro
TEPMOSIAEPHOIO CUHTE3a. DKOJOTUYECKHUE aCIIEKThl PA3BUTHS SACPHON SHEPIE€TUKHU.

Mertozasl perucTpalvy U UCCIEA0BAHNS 3JIEMEHTAPHBIX YACTHULL.

@yHIaMeHTAIbHbIE B3auMoAeicTBUA. bapuonbl, mMe30Hbl M JienToHbl. [IpencraBieHue o
CranpaptHoil mosienu. KBapk-riatooHHas MOJCIb aIpOHOB.

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

EnuncTBO DM3nveckoil KapTUHBI MUPA.

TexHuueckue ycTpoWCcTBa M TEXHOJOTMUYECKHE IPOLIECCHI: JIO3UMETpP, Kamepa BuibcoHa,
AJIEPHBIN PEAKTOP, TEPMOSACPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-PE30HAHCHAs! TOMOTrpadusl.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpeKoB YacTHII (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOTIB30BAaHUEM JI03UMETPA.

N3yuenue nornomenus: 6eTa-4acTUIl ATIOMUHUEM.

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3MKH.

Ortanbl pa3BuTus acTpoHomuu. [IpukianHoe U MHUPOBO33pEHUYECKOE 3HAUEHHE aCTPOHOMUHU.
[TprMeHUMOCTH 3aKOHOB (PU3UKHU I 0OBICHEHUS IPUPOJIbI 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.

Comnnre. Conneunast aktTuBHOCTh. McTounuk snepruu ComHIla v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHeKTpaJbHbIN KJIACC — CBETUMOCTbHY.
3BE3/bI TJIABHOM IMOCHEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB) JUIsl 3BE3[ TJIaBHOMU
NOCIIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHne 3BE€34. COBpPEMEHHBIE IPEACTABICHUS 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 Xa06ma. Pasberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe nznydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue naonwooenus.

Habmonenus 3BE31HOr0 HebGa HEBOOPYKEHHBIM TJIA30M C HUCIIOJIB30BAHUEM 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 MPaKTUKYM.

CniocoObl u3MepeHust PU3NYECKUX BEIUYUH C MCTOJIH30BAHHUEM aHAIOTOBBIX U HU(DPOBBIX
W3MEPUTEIIBHBIX ~TPHOOPOB W KOMIBIOTEPHBIX JATYUKOBBIX CHCTeM. AOCOJIOTHBIE W
OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEeHUH (pu3nueckux BennduH. OleHKa TpaHull MOTPEITHOCTEH.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHHUH, MCCIEAOBAHUN 3aBUCUMOCTEH (DU3UYECKUX BEIUYHH,
MpPOBEpPKa TMPENIOKEHHBIX THIOTE3 (BBIOOP M3 paboOT, OMHCAHHBIX B TEMATHUYECKUX pa3fenax
«Y4YeHNYECKHI SKCTIEpUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM).

O0o0maroniee NnoBTOpPEHHUE.



O06o0011eHre 1 cUcTeMaTH3alusl Colep:KaHus paszienoB Kypca «Mexanuka», «MonexkynspHas
¢u3uka U TepMOOMHAMUKA», <«DIeKTpoauHamukay, «Komebanuss u BOJmHB), «OCHOBBI
CHEIMalIbHOM TEOopuu OTHOCUTENbHOCTH», «KBaHTOBas ¢usnka», «IJEeMEHTHl ACTPOHOMHH U
acTpOU3HKIY.

Posb Gpu3uky 1 aCTPOHOMHH B KOHOMUYECKOM, TEXHOJIOTHYECKOH, COLUATbHONW U STUYECKON
cdepax IesTEIbHOCTH YeJOBEKa, POJib U MECTO (PU3WKH M aCTPOHOMHUHU B COBPEMEHHOW HAYYHOUN
KapTUHE MHpa, 3HAUCHUE  OIHUCATENIbHOM, CHCTEMaTH3UpPYIOLeH, OOBSICHUTEIBHOU U
INPOTHOCTUYECKON (PyHKIMI (hu3NYecKoil TeopuH, posib (U3NUECKONH TEOpuu B (HOPMHUPOBAHHUU
MpeJICTaBICHU O (PU3MUECKON KapTHHE MHpa, MECTO (pU3MUEeCKON KapTHUHBI MHUpa B 00IIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPO/IE.

Me:xnpeaMeTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHOro ypoBHs B 11 kiacce ocymiecTBisieTcs C y4€TOM
COJIePIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3CH C KypcaMy MaTeMaTUuKH, OMOJIOTUH, XUMHUH, Teorpaduu
U TEXHOJIOTUH.

MesicnpeOmemmuvie nOHAMUA, CGA3AHHbBIE C U3YUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
ABJICHUE, HayudHbli (axT, runoreza, ¢uzMyeckas BeIMYMHA, 3aKOH, Teopus, HaOII0JIEHUE,
HKCIIEPUMEHT, MOJICJIUPOBAHKUE, MOJIEIb, U3MEPEHUE, MOTPEIIHOCTH HU3MEPEHHUM, U3MEPUTEIbHBIC
puoOopsI, U(poBas 1a00paTOPHS.

Mamemamuka: pelieHUE CHUCTEMBbI ypaBHEHWH. TpuroHoMerpwueckue (QYHKIMH: CHHYC,
KOCHUHYC, TaHTEHC, KOTAaHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BeKTopbl M HX
NPOSKIIMA HA OCH KOOPAHMHAT, CIIO)KCHHE BEKTOPOB. [Ipom3BOIHBIC 3JIEMEHTapHBIX (DYHKITUH.
[Tpu3naku mo100Us TPEYroIbHUKOB, OMPEeICHNE TUIOMIAIN TUIOCKUX GUTyp U 00BhEMa Te.

Buonozus: >nexrpuyeckue SBICHHUS B KUBOUM MPUPOJIE, KOJeOaTeIbHbIC IBUKEHUS B )KHUBOU
IpUPOJIe, SKOJOTHYECKHE PUCKH TMPU MPOU3BOJICTBE AJIEKTPOIHEPIHH, DIECKTPOMArHUTHOE
3arps3HEHUE OKPYXKAIOIIEH Cpebl, YIbTPa3BYKOBas IUArHOCTUKA B MEIUIIMHE, OINTHYECKUE
SBIICHUS B )KMBOU MIPUPO/IE.

Xumusa: CTpOGHHE aTOMOB U MOJEKYJ, KpUCTALIMYECKas CTPYKTypa TBEPIABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN PEIIETKH, CIIEKTPAIbHBIN aHAJH3.

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

Texnonozusn: NPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJEKTPOMArHHUTOB, JJIEKTPOJBUTATEITh
SAxobu, TreHepaTOp TEPEMEHHOTO TOKa, WHAYKIMOHHAS Te4b, JUHHUH DJIEKTporepenad,
AJIEKTPOJIBUTATEh, paaap, paJAuoONpUEMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBasi JAMATHOCTUKA B TEXHHUKE, MPOEKIIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes, CIIyTHUKOBbIC TPUEMHUKH, SiFICpPHAsI YHEPTreTUKA U SKOJIOTMUECKHE aCMeKThl €€
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 OOYYAroIIUXCsi PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIUEN TUYHOCTH, CUCTEMOU 1IEHHOCTHBIX OPHEHTAIlN, TO3UTUBHBIX BHYTPEHHUX YOEXIIEHUH,
COOTBETCTBYIOIINX TPAJIUIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA, PACITUPEHHE KUZHECHHOTO
OTIBITA M OMBITA JEATENILHOCTH B MPOIIECCE PeaTnu3alid OCHOBHBIX HANPaBIEHUN BOCIHUTATEIHHON
JIeATETLHOCTH, B TOM YHUCJIE€ B YACTHU:

rpaIaHCKOr0 BOCIUTAHUS:

— c(opMUPOBAaHHOCTH TPAXKTAHCKON MO3UIIMN O0YYAIOMIErocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

— TpUHATHE TPAAUIIMOHHBIX OOIIEYETIOBEUECKUX TYMaHUCTUYECKHMX ¢ JIEMOKPATHUYECKHUX
LIGHHOCTEH;

— TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIBHOCTh B WHTEpPEcax TIPaKJaHCKOTOo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;



YMEHHUE B3aUMOJCHCTBOBATh C COLIMATBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX (QYHKLHUAMU U
Ha3HAYCHHUEM;
TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEILHOCTH.

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

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TIOBEACHNUS;
CHOCOOHOCTh OLICHMBATh CUTYallMI0 M IPUHUMATh OCO3HAHHBIE PEIICHUs,, OPHUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;
0CO3HaHME JIMYHOT'O BKJIaJla B IOCTPOEHUE YCTOHUMBOro Oy ylIero.

ICTETHYECKOr0 BOCIIMTAHUA:
ACTETUYECKOE OTHOLIEHME K MHpY, BKJIIOYas 3CTETUKY HAay4HOI'O TBOPYECTBA, IPUCYILETO
¢du3nueckoil Hayke.

TPYAOBOI'0 BOCIIMTAHMA:
UHTEpeC K pa3nyHbIM chepam mpodecCHOHATBHON AEATEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢U3MKO M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymeidl npodeccun wu
peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE [IIAHBI,
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 OCYILIECTBJIICHUE ACUCTBUH B OKPY’KAIOLIEH Cpele Ha OCHOBE 3HAHUA LEJIEH
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUYECTBA;
pacIIMpEeHUE OIbITa JEATENIbHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH HA OCHOBE HMMEIOIIUXCS
3HaHWH 1Mo (pH3UKe.

LHEeHHOCTH HAYYHOI0 MO3HAHUS:
c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
bu3nveckoil HayKu;
OCO3HAHHE IICHHOCTH HAy4HOH JeATeNbHOCTH, FOTOBHOCTh B IpOLECCe H3YYEHHS (PUUKU
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKue AeicTBUA:
CaMOCTOSITENIbHO  (popMynHpoBaTh U aKTyalu3HpoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPEAEIIATh LENH NEATEIBHOCTH, 33JaBaTh IapaMEeTPhl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMbIX (PU3HUYECKUX SIBICHUSX;
pa3pabaTbIBaTh IUIAH PELIEHHs MPOOJeMbl ¢ YYETOM aHaIM3a MMEIOIIMXCS MaTepUalbHbIX U
HeMaTepualbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTb, OLEHUBaThb COOTBETCTBUE PpE3YyJIbTATOB IIEINAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;
KOOPJMHUPOBAaTh M  BBINOJHATH pabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHUS;
pa3BUBATh KPEATHUBHOE MBIIIUICHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!
BJIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO/IaMU (PU3MUYECKOIN HAYKU;



BJIQJIETh HAaBBIKAMU Y4YeOHO-HCCIIE0BAaTENbCKOM M MPOEKTHOM JAeATeIbHOCTH B 001acTu
(bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pelIeHHs 3a7a4
($U3uUeCKOro conepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOAO0B IIO3HAHUS;
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 €€
pellleHus, HaXOOUTh AapryMEHThl JMJIs JI0Ka3aTelbCTBAa CBOMUX YTBEPXKICHWI, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;
aHAJIM3UPOBATH MOJYYCHHBIC B XOJ€ PEIICHUs 3a7auu pe3yiabTaThl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;
CTaBUTh M (OPMYIMPOBATH COOCTBEHHBIE 33/Ja4M B 0Opa30BATENBbHOM JEATENHHOCTH, B TOM
quCIIe P U3YYCHUH (DUBHKH;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;
YMETh MIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEIHHOCTH;
YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00J1acTell;
BbIIBUTaTh HOBBIE UJIEU, IPE/IaraTb OPUTHHAIbHbIE MOAX0Abl U PELICHHUS;
CTaBUTh MPOOJIEMBI U 3a]]auH, T0IYCKAIOIINE albTEpPHATUBHBIC PELLICHUS.

Padora ¢ undpopmanmeii:
BJIQ/IETh HABBIKAMHU TMOJY4YeHHUS HHPOpMAIUH (PUIUUECKOTO COAEP)KAHUA W3 HCTOYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBISTh IIOHMCK, aHajiW3, CHCTEMaTU3alUi0 U
MHTEPIpETaNnio HHPOPMALIUU Pa3THYHBIX BUIOB U (OPM IPEIICTABICHHS,
OILICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;
UCIIONIb30BaTh CpeACTBa MH(GOPMALMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJIOTMHA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3aIlMOHHBIX 3a/1a4 C COOJIOACHHEM TpeOOBaHMIA
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 1IeJIeBOW ayAUTOPUH, BbIOMpas ONTHUMAJIbHYIO (GOpPMY MpenCTaBIECHUS U
BU3YaIM3alUu.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:
OCYIIECTBIISATh OOIIEHNE Ha ypoKaxX (PU3MKU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYalluil U CMAT4aTh KOH(INKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI TOUKY 3PEHHUS C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHANBUIYaIbHOU paOOTHI;
BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBHI ¢ Yy4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4I€HA KOJUIEKTHBA,
INPUHUMATH L€ COBMECTHOM JESITeIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JIEHCTBUS IO
€€ JOCTMIKEHHUIO: COCTaBIIATh IIIAH JCWCTBUM, PpACIHPENENATh POIM C Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;
OILICHMBAaTh KayeCTBO CBOEr0 BKJIA/Ja M KaXJOr0 YYacTHHKAa KOMaHJAbl B OOIIMH pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;
IpejiaraTb HOBBIE IIPOEKTHI, OLICHMBATh WUAEH C IO3ULUU HOBU3HBI, OPHUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
OCYIIECTBIISITh MO3UTHUBHOE CTPATErMUECKOE MOBEICHHE B Pa3IMYHbIX CUTYallUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusauus:
CaMOCTOSITENIFHO OCYLIECTBIIATh IO3HABATENbHYIO JAEATENbHOCTh B 00JacTH (usuku u
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;



CaMOCTOSITENIBHO COCTABJIATh IUIAH PEIICHWS pacy€THBIX M KAa4eCTBEHHBIX 3a/1ad, IUIaH
BBIMIOJTHEHUSI TPAKTHUYECKOH paboThl € Y4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMUI;
JIlaBaTh OLEHKY HOBBIM CUTYalIHsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ce0s OTBETCTBEHHOCTh 3a
pELICHHUE;
OLICHUBATh MPHOOPETEHHBIN OIIBIT;
croco6cTBOBaTh ()OPMUPOBAHUIO U TIPOSIBICHHUIO IPYAUIMH B 001acTH (U3HUKH, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH 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 IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;
MCIOJIb30BaTh MPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MPUHUMATD ceOsl, MOHMUMAsi 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 o0Opa3oBaHUs y OOYYalOIIMXCS COBEPIIEHCTBYETCS 3MOLMOHAIBHBIN
WHTEJUICKT, MPEoIaraimuii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE 3MOLMOHAIBHOE COCTOSHUE,
BUJICTh HAIpaBJIEHUS Pa3BUTHUS COOCTBEHHOM 3MOILIMOHAILHON Cephl, ObITh YBEPEHHBIM B ce0e;
CaMOpEryJIMpOBaHMs, BKIIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE PUHUMATh OTBETCTBEHHOCTH 32
CBOE IMOBEJIEHUE, CIIOCOOHOCTh aalTHUPOBATHCS K AIMOLMOHAIBHBIM U3MEHEHUSIM U MPOSIBIIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTpEHHEIl MOTHBAIlMM, BKJIOYAIOIIEH CTpEMIIEHHE K JOCTHXKEHHIO LEIH U YCIEXy,
ONTUMMU3M, UHUIIMATUBHOCTh, YMEHUE IEWCTBOBATh, UCXO/Is U3 CBOMX BO3MOXKHOCTEM;
HMIIATUH, BKIIOYAIOLMIEH CHOCOOHOCTh MOHMMAaTh AMOLMOHAIBHOE COCTOSHUE JpPYTHUX,
YYUTBIBaTh €0 TPU  OCYLIECTBICHHMM OOIIEHHUS, CIOCOOHOCTb K COYYBCTBUIO U
COTEPEKUBAHUIO;
COLMAIbHBIX HaBBIKOB, BKIIOYAIONIUX CIIOCOOHOCTH BBICTpPAaUBaTh OTHOUICHUS C JPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTbh KOHQIUKTHI.
HNPEAMETHBIE PE3YJIBTATbBI
K xonny o6yuenus B 10 Kknacce npeaMeTHbIE pe3ynbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

MMOHUMATh POJIb (PU3UKU B SKOHOMUYECKON, TEXHOJIOTUYECKOM, IKOJIOTHIYECKOM, COITUATBHON U
ATHYECKON cepax AESITETbHOCTH YElIOBEKa, poJib U MECTO (PM3UKU B COBPEMEHHOW HaydHOMU
KapTHHE MHpa, 3HAYCHHE OIUCATEJIbHOH, CHUCTeMaTH3UpYIOIeH, OOBACHUTENbHON U
NporHocTudyeckod (yHKUUNA (U3HUECKON TEeopHuH — MEXaHWKH, MOJIEKYISIpHOH (GU3UKH U
TEPMOJIMHAMHKH, POJIb (PU3NYECKON TEOpHH B (POPMHUPOBAHUHU MPEJCTABICHUN O (HPU3NUECKOM
KapTHHE MUPAa;

pa3nnyarh YCIOBHS MPUMEHUMOCTH Mojenell (u3MYecKuX Teld U MpPOLEecCOB (SBICHUN):
UHepIHalbHas CcUCTeMa OTcuéra, aOCOJIOTHO TBEpAOE Telo, MarepuajbHas TOdYKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE MajeHue, aOcCoNoTHO ympyras aedopmanus,
abCOJIIOTHO YIpyroe M aOCONIOTHO HEYIpPYroe CTOJKHOBEHHS, MOJENM Ta3a, XHUJIKOCTH H
TBEPAOro (KpUCTANIMYECKOr0) Teja, UJICalbHbIM ra3, TOYEYHBIH 3apsiy, OJHOPOJHOE
AIIEKTPUYECKOE T0JIE;



paznuyaTh yCJIOBHUsS (TpaHUIBI, OONACTH) MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, TTOHUMATH
BCEOOIMI XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U OIPaHUYEHHOCTh MCIIOJIb30BaHMS YACTHBIX
3aKOHOB;

aHAJIM3UPOBaTh U OOBICHATHP MEXAaHMUYECKHE IPOLECChl U SBJIECHHUS, MCIIOJIb3Yysl OCHOBHBIE
HOJIOKEHHUS M 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTb MEXAHMUYECKOro JBHXKEHUSA, (HOpMyJIbl
KWHEMATUKH PAaBHOYCKOPEHHOTO JBIKCHHs, NpeoOpazoBaHus lamuies [UIsi CKOPOCTH U
nepeMenieHNs], 3aKOHbl HbIOTOHA, NMPUHLUI OTHOCHUTENBHOCTH [anmies, 3aKOH BCEMUPHOIO
TATOTEHUS, 3aKOHBI COXPAaHEHHSI UMITYJIbCA U MEXaHUYECKOW PHEPTUH, CBA3b PaOOTHI CHIIBI C
U3MEHEHMEM MEXaHUYeCKOM SHEpruM, YCIOBHMsS paBHOBECUS TBEPAOro Teia), HpU ITOM
MCIIOJIb30BaTh MAaTEMaTHUYECKOE BBIPAXEHUE 3aKOHOB, YKa3blBaTh YCJIOBHUS NPUMEHUMOCTHU
(Gu3nyecKkux 3aKOHOB: IpeoOpa3oBaHuil ['amuiies, BTOpOro M Tperbero 3akoHoB HbroToHa,
3aKOHOB COXPaHEHUs UMITYJIbCA U MEXAHUYECKOW SHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUS;
aHAJIM3UPOBaTh M OOBSACHATH TEMJIOBbIE IMPOLIECCHl M  SIBICHUS, HUCIOJb3yd OCHOBHBIE
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 KMHETUYECKOW 3HEPrHel TEIIOBOrO
JIBUKEHHSI €r0 4acTHUll, CBSI3b JIABJICHUS HAEAJIbHOIO ra3a ¢ KOHLEHTpalued MOJIEKYJ U €ro
TeMIeparypoil, ypasHenue MenneneeBa—KianelipoHa, nepBslii 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHMsI SHEPruu B TEIUIOBBIX IIpOLIECcCax), MPU ATOM MCHOJIb30BaTh MAaTEMaTHYECKOE
BBIDQKCHME 3aKOHOB, YKAa3blBaTh YCIOBUS IPUMEHUMOCTH ypaBHeHUs MeHeneeBa—
Knaneiipona;

aHAJIM3UPOBaTh U OOBACHATH IJIEKTPUUECKUE SIBJICHMS, HMCIIOJIb3Ysl OCHOBHBIC IOJIOKEHUS U
3aKOHBl IEKTPOAMHAMHUKU (3aKOH COXpaHEHUs HSJIEKTpUUYECKOro 3apsijia, 3akoH Kyrona,
MOTEHLUATBHOCTD 3JIEKTPOCTATUYECKOTO M0JIs, IPUHLIUII CYTIEPIO3ULINH IIEKTPUUECKUX MOJIEH,
IIPY 3TOM YyKa3blBas yCJIOBUS NPUMEHMMOCTH 3akoHa KysoHa, a Takyke NMpaKkTUYECKH BaXKHbIE
COOTHOLLIEHUS: 3aKOHbI OMa /JIsl yyacTKa LENH U Ul 3aMKHYTOM 3JIEKTPUYECKON LEIH, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3axonst @apazes 11 3J€KTPOIN3a);

OIKCHIBATH (PU3NYECKHE MPOIIECCHI U SBJICHUS, UCTIONB3YS BEJIMYMHBI: TIEPEMEIICHNE, CKOPOCTb,
YCKOpEHUE, UMIYJIbC TeJla U CUCTEMBbI T€J, CUJIa, MOMEHT CHWJIbI, JABJIEHUE, NOTEHLUAIbHAS
SHEPrus, KWHETUYeCKas SHePIrus, MeXaHUUecKasi SJHeprusi, paboTa CUIIbl, HEHTPOCTPEMUTEILHOE
YCKOpEHHUe, Cujla TSDKECTH, Cuja yIOpyrocTH, CHJa TPEHHUs, MOIIHOCTb, 3HEPTUsd
B3auMoJIeiicTBU Tena ¢ 3eMi€id BOMM3M €€ MOBEPXHOCTH, PHEPrusi ympyroi aedopmaruu
NPYXHUHBI, KOJMYECTBO TEIJIOTHI, aOCONIOTHAsI TeMIeparypa Tena, paboTa B TEpMOAMHAMUKE,
BHYTPEHHSII DHEPrus MJCaJbHOIO OJHOATOMHOIO Tasza, paboTa uAealbHOTO rasa,
OTHOCHTEIIbHAs BIAXKHOCTh Bo3ayxa, KII/[ nmaeanbHOro TEmiaoBOro ABUraTess; 3JIEKTPUUYECKOE
110JIE€, HANpPsHDKEHHOCTh AIEKTPUYECKOTO IO0JIsA, HAIPSHKEHHOCTH IOJI TOYEYHOrO 3apsia WIH
3apsHKEHHOr0 IIapa B BaKyyMe€ M B JUAJIEKTPUKE, MOTEHLIMAT 3JIEKTPOCTATUYECKOrO IOJIs,
pPa3sHOCTh MOTEHIMAJIOB, JEKTPOJABMKYIIAs CHJIA, CHJIa TOKA, HANpPs)KEHUE, MOLIHOCTh TOKa,
alIeKTpudeckass EMKOCTh IIJIOCKOIO KOHJIEHCAaTOpa, COINpPOTHUBIEHHWE Yy4YacTKa MLeNu C
NIOCJIEOBATEbHBIM M IApaJUIEIbHBIM COEIUHEHHEM pPE3UCTOPOB, SHEPIUs JIIEKTPHYECKOIO
IOJIsI KOH/IEHCATOPa;

OOBSICHATh OCOOCHHOCTH TPOTEKAHUS (U3NYECKUX SBICHUI: MeXaHMYECKOe JBM)KEHUE,
TEIUIOBOE JIBXKEHHME YacCTHIl BEIIEeCTBa, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBHXKEHHE,
mubdy3us, ucrnapeHwe, KUIMEHWE W KOHJEHCAlWs, IUIaBI€HWE U  KpHUCTaJUIM3alus,
HaIpPaBJIEHHOCTh TEIUIONEPEAAUH, IIIEKTPU3ALMs Tell, SKBUIOTEHIUAIBHOCTh IOBEPXHOCTU
3apsKEHHOT0 IPOBO/IHUKA;

IPOBOJIUTH HCCIEIOBAaHME 3aBUCHUMOCTH OJHOM (M3MYECKOH BEIMYUHBI OT JPYrol c
UCIIOJIb30BAaHUEM TPSAMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHWPOBATh YCTaHOBKY, (PMKCHPOBATH
pe3yNbTaThl MOJTYYEHHON 3aBHUCHUMOCTH (M3MYECKUX BEJIMYMH B BHJE IpadukoB c y4€ToM
aOCOJIIOTHBIX MOTPELTHOCTEH N3MEPEHUH, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BaHUS;



MIPOBOJAUTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEIMYUH, IPU 3TOM BbIOMpATh ONTHMAaIbHBIN
METOJl M3MEpPEHHUs, OLEHUBATh AaOCOJIOTHBIE U OTHOCUTENBbHBIE MOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHUH;
MIPOBOJIUTH OIBITHl IO MPOBEPKE IMPEUIOKEHHON THUIOTE3bl: IUIAHUPOBATh SKCIEPHUMEHT,
coOuparh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIIM3UPOBATH MOIYYECHHBIE PE3YJIbTAThl U J€/IaTh
BBIBOJ O CTaTyCe MPEUI0KEHHON THUIIOTE3bI;
coOnronarh mpaBuia 0e30MacHOro TpyJa IpH MPOBEIEHUU MCCIEIOBAaHHUM B paMKax yueOHOro
SKCIIEPUMEHTA, MPaKTUKyMa M Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM NeATeIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB M TaOOPAaTOPHOTO 000pYIOBaAHUS;
pemats pacy€THHIC 33/1a4d C SBHO 3aJaHHOM M HESBHO 33JaHHON (PU3UYECKON MOJENbI0: Ha
OCHOBaHMM aHaiM3a ycIOoBUS OOOCHOBBIBATH BHIOOP (U3MYECKON MOJEeNH, OTBeYarolen
TpeOOBaHUSM 3a7a4d, NPUMEHATH (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJATHI
buznyecKuXx TEOpUN TMpU KCIOIB30BAaHUM MATEMaTHUYECKUX METOAOB pEeLIeHUs 3ajad,
MPOBOJIUTh PACUETHl HAa OCHOBAHMM HWMEIOIIMXCS JAHHBIX, aHAJTU3UPOBATH PE3yJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YUETOM MOJIYYEHHBIX PE3YJIBTATOB;
peliaTh Ka4eCTBEHHBIC 3a7aud, TPeOyIoNre MPUMEHEHUs 3HAHUN W3 Pa3HBIX Pa3/IeNioB 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 SBJICHNUS,
UCIIONIb30BAaTh TEOPETHUECKUE 3HAHUA [UIsl OOBSCHEHHUS OCHOBHBIX MPHUHIMIIOB pPabOThI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MIPUMEPHI BKIIaJa POCCUHUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;
aHAJIM3UPOBATh M OIICHUBATH TOCIEACTBUS OBITOBOM W TMPOU3BOJCTBEHHOM ACSATEIHHOCTU
YeJIOBEKa, CBSA3AHHON ¢ (PM3MUECKUMHU MPOIECCAMH, C IMO3HIIMNA YKOJIOTUICCKOW OE30TacHOCTH,
MIPEACTABICHUI O PAalMOHAIIBHOM IMPUPOJONOIb30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUU
JOCTYIKEHUH HAYKH Y TEXHOJIOTHH JIJIsl TATbHEHIIIET0 Pa3BUTHS Y€IIOBEUECKOro 00IIeCTBa,
OPUMEHSTh pa3u4Hble CIocoO0bl paboThl ¢ uH(OpManuend (GU3NYECKOro COAepKaHUA C
HCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAlMOHHBIX TEXHOJOTHM, TpPU 3TOM HCIOJIB30BATh
COBpPEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJOTHHU I TOHCKA, MEPepadOTKH U TPEIbBICHUS
yueOHOM W HAYYHO-TIOMYNSApHOW HWHMOPMALUU, CTPYKTYPHUPOBAHUS M HHTEPIpPETAIHH
uHpOpMaIMK, TOJYyYEHHOW W3 pa3IMYHBIX HWCTOYHUKOB, KPUTUYECKH AaHAJIU3UPOBATH
MoNy4yaeMyr0 HMH(OpPMAIMIO0 M OICHHBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HAHUH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA MH(POPMAIINH;
MPOSIBIISATE OPTaHU3AIMOHHBIE M TIO3HABaTeNbHBIE YMEHUS CaMOCTOSITENILHOTO MPHUOOPETEeHUs
HOBBIX 3HAHHI B MPOIIECCEe BHIMOTHEHUS POSKTHBIX U YU€OHO-UCCIIEIOBATENBCKUX padoT;
pabotath B TpyNHIe C HUCIOJHEHUEM DA3JIUYHBIX COLMAIBHBIX pOJICH, IUIaHUPOBATh paboTy
TPYIIBI, PAIMOHAIIBHO PACIPEACNATh ACITEIHHOCTh B HECTAHIAPTHBIX CUTYAIIUSIX, aJIeKBATHO
OIICHMBATh BKJIAJ KaXJI0TO U3 YYACTHUKOB TPYIIHI B PEIICHHE pPacCCMAaTPUBAEMO MTPOOIEMBI;
MIPOSIBJIATE MOTHBAIIMIO K Oyaymied mpodeccMoHambHON AESITENbHOCTH MO CIEIHAIBHOCTIM
(UBUKO-TEXHUUECKOTO MPOUIIS.

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

oTpaxatb cHOPMHUPOBAHHOCTh y O0YUAIOIINUXCS YMEHUM:

NOHUMAaTh POJb (U3UKK B IKOHOMHUYECKOH, TEXHOJIOTMUYECKOH, COLMAIbHOW M STHYECKOH
cdepax AeATENbHOCTH YeloBeKa, pojib U MECTO (U3UKHM B COBPEMEHHOW HAayuyHOW KapTHHE
MHUpa, pOJib ACTPOHOMHUHM B MPAKTUYECKOW AESITETbHOCTH YelOBeKa M JallbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHE ONHUCATEIBHOM, CHUCTEMATU3UPYIOIIEeH, OObSICHUTENILHOU U
MPOTHOCTHYECKON (PYHKIINN (HU3UIECKON TEOPHUH — BJIEKTPOJAWHAMHKH, CTICITUATHPHOU TEOPUU
OTHOCHUTEJIBHOCTH, KBAHTOBOM (U3MKH, poib (U3NYECKOH Teopun B (HOPMUPOBAHHH
IpeJICTaBlIeHU 0 (U3MYECKON KapTHMHE MHpa, MECTO (U3MYECKON KapTUHBI MHUpa B 00IIEeM
PSYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;



paznuyaTh YCJIOBUS TPUMEHUMOCTH MoJelel (U3MYECKHMX Tel M MPOIECCOB (SBJICHHM):
OJTHOPOJIHOE DJJICKTPUUYECKOE W OJIHOPOJHOE MArHWTHOE TIOJIsl, TAPMOHUYECKHE KoJieOaHus,
MaTEeMATHYECKUN MAasSTHHUK, WICAIbHBIN TPYXUHHBIA MAasSTHUK, TapMOHHYECKHE BOJIHBI,
UJeaNbHBIA KOJICOATEIbHBIM KOHTYp, TOHKAas JIMH3a, MOJENeld aroma, aTOMHOTO sapa Hu
KBAaHTOBOM MOJICIIH CBETA;

paznuyaTh YCJIOBHUS (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3MYECKUX 3aKOHOB, MOHUMATh
BCeoOImMii Xxapakrep (GyHIaMEHTAIBHBIX 3aKOHOB M OIPAaHMYCHHOCTh HCITOJIb30BAHUS YaCTHBIX
3aKOHOB;

aQHAJM3UPOBATh U OOBSCHATH JIEKTPOMArHUTHBIC TIPOIECCHI U SBJICHHS, UCIIOJIb3YsI OCHOBHBIC
MOJIOXKEHUST W 3aKOHBI 3JIEKTPOJAMHAMUKH W CHEIUAIBbHON TEOPHH OTHOCHTEIBHOCTH (3aKOH
COXpaHEHHUs AJEKTPUUYECKOTO 3apsija, cuiia Amiepa, cuia JlopeHia, 3aKoH 3JeKTPOMarHuTHOM
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 SIBIICHUS, HCIOIB3YS TOJOKEHUS
KBaHTOBOHM (pu3uku (ypaBHeHHE DiHIITEHHA a5 poTorddekTa, MepBblii 1 BTOPOI MOCTYIIAThI
bopa, npuHOMI COOTHONICHHWS HeompeaeaEHHocTe ['eli3eHOepra, 3aKOHBI COXPaHCHHUS
3apsI0BOIO0 M MAacCOBOT'O YHCENl W DHEPTHM B SICPHBIX PEAKIHIX, 3aKOH PATUOAKTHBHOTO
pacnaja);

OMHKCHIBATh (U3MUYECKUE TIPOIECCHl W SBJICHHS, HWCIIONB3ysS BEIUYHHBI: HANPSOKEHHOCTD
ANEKTPUYECKOTO TIOJISI, TOTEHLHANT AJIEKTPOCTATUYECKOrO TMOJs, Pa3HOCTh MOTEHIIUAJIOB,
ANEKTPOABIIKYILAS CHJIA, MHIYKIUS MAarHUTHOTO TOJs, MarHUTHBIM MOTOK, cuiia AMIiepa,
WHAYKTUBHOCTB, JJICKTPOJABIDKYINAs CHJIA CAMOWHIYKIIMH, OHEPrUs MAarHUTHOTO TIOJIS
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUI UMITYIIbC, TIOJTHAS SHEPTHUsl, SHEPTUS MOKOsSI CBOOOTHOMN
YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO | 3apsi[I SApa, SHEPTHUS CBS3H sI/Ipa;
OOBSACHATH OCOOCHHOCTH MPOTEKaHUS (U3UYECKUX SIBICHUN: SIEKTPOMATHUTHAS WHAYKIIUSA,
CaMOMHJIYKIUS, PE30HAHC, HHTEp(epeHIs BOIH, TudpaKius, JUCIIEPCHsi, TOJTHOE BHYTPEHHEE
otpaxxenue, hotodnekTpudeckuit adp ekt (hotorddekr), anbda- u 6era-pacnagsl saep, ramma-
U3Iy4eHue siyiep, pusndeckre NPUHIMIIBI CIIEKTPAIbLHOTO aHaIu3a 1 paboThI J1a3epa;
OTIPE/ICIIATh HAMPABJICHHE WHAYKIIMA MAarHATHOTO TIOJISI TIPOBOJIHUKA C TOKOM, CHJIBI AMITepa 1
cuibl JIopeHna;

CTPOUTH U300PAKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pKajoM, TOHKON JTIMH30M, U paCCUYUTHIBAThH €T0
XapaKTePUCTUKU;

MPUMEHSTh OCHOBOIOJIATAONINE ACTPOHOMHUYECKHE MOHITHSI, TEOPUU U 3aKOHBI JUIS aHAIHU3a U
00BsicHEeHUST (PU3MUECKUX TPOIECCOB, MPOUCXOIAMIMX B 3BE3[aX, B 3BE3NHBIX CHUCTEMax, B
MEXTaJIaKTHYECKOU cpefie; IBMKEHNs HeOECHBIX TeJ, IBOJIIOIMH 3BE3/] 1 BeenenHoi;
MPOBOANTH HMCCIEAOBaHUE 3aBUCUMOCTEH (PU3UYECKHX BENUYMH C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHH, TP 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yabTaThl MOTyYEHHOU
3aBUCHUMOCTH (PM3UYECKHX BEIUYWH B BHJC IPAPUKOB ¢ YIETOM aOCOTIOTHBIX MOTPEITHOCTEH
W3MEPEHUl, IeNaTh BHIBOJIBI [0 PE3yNIbTaTaM HCCIIEOBAHMUS,

MIPOBOJINTH KOCBCHHBIC U3MEPEHUS (PU3MUSCKUX BEIIMYWH, IIPH 3TOM BHIOMpATh ONTHMATHHBIN
METOJT HM3MEpPEHUs, OICHWUBAThL aOCOJIOTHBIE W OTHOCHUTEIBHBIC ITOTPEIIHOCTH MPSIMBIX W
KOCBEHHBIX U3MEPEHHIA;

MPOBOJMTH ONBITHI TIO0 TPOBEPKE MPEIIOKEHHOW THUIOTE3bl: IUTAHUPOBATH JKCIICPUMEHT,
coOMpaTh HKCIEPUMEHTATBHYIO YCTAHOBKY, aHAIM3UPOBATH ITOJIYICHHBIC PE3yJbTaThl M JCNIaTh
BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3HI;

OIMCHIBATH METOJIBI TIOJYUEHUS HAYIHBIX aCTPOHOMHUYECKHX 3HAHU;

coOro1aTh MpaBmiIa 0€30MaCHOTO TPy/Aa MPU MPOBEACHUN UCCIEIOBAaHUN B paMKaxX y4eOHOTO
DKCIIEPUMEHTa, TPAKTUKyMa U Y4€OHO-HCCIEIOBATENbCKOW M TMPOCKTHOW IESITENLHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOMCTB U JIA0OPATOPHOTO O00PYAOBAHUS;

pemiath pacy€THBIE 3a/1a4dl C SBHO 33JaHHON M HESBHO 33JaHHON (PU3UYECKOW MOJENbIO: Ha
OCHOBaHWHW aHall3a YCIOBUS BHIOMpaTh (PU3MYECKHE MOJENH, OTBEYalollue TpeOOBaHUIM



3aa4uM, MPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJAThl (PU3NYECKUX TEOpUN
MpPU HKCIOJb30BAHUM MATEMAaTHYECKUX METOJOB pEHIeHUs 3adad, MPOBOAUTH Pacy€Thl Ha
OCHOBaHMM HUMEIOIINXCS JaHHBIX, AHAIM3UPOBATh PE3YJIbTAaTbl U KOPPEKTHPOBATH METObI
pelIeHUs C YYETOM MOJYyUYEHHBIX Pe3yJIbTaTOB;

peliaTh KaueCTBEHHbIE 3a7jaud, TpeOyronre NpUMEHEeHUs 3HAHUI W3 pa3HbIX Pa3/esioB Kypca
bu3nKy, a TakkKe MHTErpaluy 3HAHUN U3 APYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO LHMKIIA:
BBICTPAMBaTh JIOTMYECKYIO IIEMOYKY PAaCCY>KJIEHUU C ONOpOd Ha U3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHUS JUIsl OOBSICHEHHUS OCHOBHBIX MPHUHIMIIOB pPabOTHI
M3MEPUTEIBHBIX TPHUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTHUYECKUX MPOIIECCOB;
MPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI;
aHAJIM3UPOBATh M OIICHUBATH MOCIEACTBUS OBITOBOM W TMPOU3BOACTBEHHON JESATEIBHOCTU
YeIIOBEeKa, CBA3aHHOW ¢ (PU3NYECKUMU TPOIECCAMU, C MO3UIIMN IKOJIOTUIECKON OE30MacHOCTH,
MIPEACTABJICHUI O PAlMOHAIIBHOM IPUPOJONOIB30BAHUH, a TAKXKE PasyMHOM HCIIOJIb30BAaHUU
JOCTYIKEHUI HAYKH U TEXHOJIOTUH ISl JATbHEHIIIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTBa;
OPUMEHSTh pa3Iu4Hble CIOcoO0bl paboThl ¢ uH(OpManuend (GU3NYECKOro COAepKaHUA 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, TMOJYyYEHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH aHAJIU3HPOBATH
MOJly4aeMyl0 MH(OpPMAIMI0 U OICHHBATh €€ JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIUXCS
3HAHMIA, TaK ¥ HA OCHOBE aHAJIM3a NCTOYHHKA HH(POpMAIIHH;

MPOSIBIISATE OPraHU3AIMOHHBIE M TO3HABaTENbHBIE YMEHUS CaMOCTOSITEIBHOTO MPHOOPETEeHUs
HOBBIX 3HAHHI B MPOIIECCEe BHIMOTHEHUS MPOCKTHBIX U y4EOHO-UCCIIEIOBATENBCKUX padoT;
pabotarh B TpymHme ¢ HUCIOJHEHUEM DA3IMYHBIX COLMAIBHBIX pOJICH, IUIaHUPOBATh padboTy
CPYIIIIbI, PALMOHAIBHO PACIpPEACIATh ACSITENbHOCTh B HECTAHAAPTHBIX CUTYALUSX, aJIEKBATHO
OIICHUBATDH BKJIAJ KXKIOTO U3 YYACTHUKOB I'PYIIIIHI B PEIICHUE pacCMaTPUBAaEMOM TPOOIIEMBI;
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 U TEM NPOTrPAMMBbI 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 MOJIEKYJISIPHOKMHETUYECKON TEOPUU 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 cOCTOSTHHS BemiecTBa. PazoBbie 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. PU3NYECKUN TIPAKTUKYM
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 4acoB
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 OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

NUDPPOBBIE 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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