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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma o ¢u3uke Ha ypoBHE CpeaHEro ooiero odpazoBaHus pazpaboTaHa Ha OCHOBE
MOJIOKEHUH M TPeOOBaHWM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBbl,
npeactaBieHdbix B ®I'OC COO, a Takke ¢ yu€roMm deaepaibHOH pabodeid IporpaMMbl
Bocriutanust u KoHuenmmu npernonaBaHust ydyeObHoro mnpenmera «Pusnmka» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoii @enepaiuu, pealn3yonux OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.

[Iporpamma no ¢u3nke onpeaessier 0013aTeabHOE MPEAMETHOE COJIEPKAHUE, YCTAaHABINBACT
PEKOMEHIYEMYIO TMOCIEA0BATEIbHOCTh U3YUEHHUSI TEM U pa3ieioB y4eOHOro mpeaMmera ¢ y4éTom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKM Y4eOHOro mpolecca, BO3PAacTHBIX
ocobenHocTtel oOyuatonuxcs. [Iporpamma no ¢usuke Aaét npeacTaBieHUE O LENIIX, COJIEePKaHUH,
oOmieil cTpaTeruu OOydYeHHUs, BOCHUTAHUS M PA3BUTUS OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npenMera «Pu3nkay Ha yriyoJaéHHOM ypOBHE.

Wzyuenne kypca (u3MKU yrayOnE€HHOrO YpOBHS TIO3BOJISIET pEaIM30BaTh  3a7aud
npodeccCHoHaNbHOM OpUEHTAIlMH, HAMpPaBJICHO Ha CO3/aHHUE YCIOBHM JUIsl MPOSBICHUS CBOMX
MHTEIJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaKIbIM O00y4aroIMUMCs, KOTOPhIE HEOOXOIUMBI
Ui TpOAODKeHHs oOpa3oBaHHMsl B OpraHu3anusx MpodeccrnoHalbHOTO 00pa3oBaHUs IO
Pa3NUYHBIM (PU3UKO-TEXHUYECKUM M WH)XKEHEPHBIM CIICIIUATBHOCTSIM.

B nporpamme no ¢usnke onpeaensorcs MIaHUpyeMbIe pe3ybTaThl OCBOSHUS Kypca (pusuku
Ha ypPOBHE CpeIHEro oO0IIero oOpa3oBaHUs: JMYHOCTHBIC, METallpeIMETHBIC, MpeaMEeTHbIE (Ha
yriayOnéHHOM ypoBHE). HaydHO-METOq0IOTHYecKoil OCHOBOM st pa3paboTku TpeOoBaHUM K
JUYHOCTHBIM, METANpeJMETHBIM H MPEIMETHBIM pe3yjibTaTaM OOYYalOLINXCs, OCBOMBIIMX
nporpaMMy 1o (U3MKe Ha YPOBHE CpEeAHEro oO0IIero oOpa3oBaHUA HA YIrIyOIEHHOM YpPOBHE,
SBJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

IIporpamma no (pu3MKe BKIIOYAET:

IUTAaHUPYEMBIE Pe3YybTaThl OCBOEHUS Kypca (PU3MKU Ha YriIyOJEHHOM YpOBHE, B TOM YHCIIE
IpeMETHBIE PE3YNIbTaThl 10 T0/1aM O0YUYEeHHUS;

cojepxkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢Qu3MKe HMeeT NPUMEpPHBIH XapakTep W MOXeT OBbITh HCIOJIb30BaHa
YUUTEISIMHU (QU3UKU JUIsI COCTABIIEHUSI CBOMX Pa0OUUX MPOTrpamMM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIMATUBY yUUTEIEH M MPEIOCTaBIIsET
BO3MOXKHOCTH ISl Peajiu3allii pa3IMYHbIX METOJUYECKUX MOJX0A0B K MpenogaBaHuio (pU3UKU HA
yrIIyOJIEHHOM YpOBHE ITPH YCIOBUU COXPaHEHMsI 0053aTeIbHOM YacTu Coiep KaHus Kypca.

dusnka Kak Hayka 0 HamOoJiee OOIMX 3aKOHAX MPHUPObI, BHICTyIAsl B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHMH 00 OKpyXaroleM MHpe.
HIkonbpHBIN Kype (PU3UKH — CUCTEMOOOPA3YIOIIH JIJ1s1 €CTECTBEHHO-HAaYUYHbIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB M SBJICHUH, M3Y4aeMbIX XUMHEH,
ouonorue, pusmveckoil reorpadueit U actpoHomuei. VMcnonp30BaHNEe W aKTHBHOE NMPUMEHEHHE
(bu3nYecKUX 3HAHWM OMNpeNeNuIo XapakTep W OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMH B
cdepe PHepreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOTYYEHHsI HOBBIX MaTE€pPHAIOB € 3aJaHHBIMU
cBoiicTBamu. M3yueHne (pu3MKU BHOCUT OCHOBHOW BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyuaromerocsi, B GopMupoBaHHUE YMEHUN NMPUMEHSITh HAYYHBIH METO] MO3HAHUS
IIPU BBIMOJIHEHUH UMH YUE€OHBIX UCCIICIOBAHUIMA.

B ocHoBy kypca ¢u3ukm Ha ypoBHE CpeAaHEro o0Iero oOpa3oBaHMs TOJIOKEH DS HICH,
KOTOPBIE MO’KHO paccMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoea yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepuall U3 BCEX pa3leioB (PM3MKH, BKIIOYACT KAaK BOIMPOCH KIACCHYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoesa zenepanuzayuu. B cOOTBETCTBUU C HEW MarepHal Kypca (pU3MKU OObEIHMHEH BOKPYT
¢busnueckux teopuil. Benymum B kypce siBisieTcs: popMupoBaHUE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanusanusi mpeanosiaraeT HCIOJIb30BaHHE T'YMaHUTapHOTO
NoTeHIMaNa (PU3NUECKOW HAYKHU, OCMBICIICHUE CBSI3U PAa3BUTUS (PU3HKH C pa3BUTHEM OOIIECTBa, a
TaKk)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMaMHU.



Hoea npuknaonoit nanpaenennocmu. Kypc ¢puszuku yrmyOGiE€HHOTO YpOBHS IMpeaIosaraet
3HaKOMCTBO C IIMPOKHM KpPYrOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHUH H3Y4EeHHbIX
Teopuil u 3akoHOB. IIpm 3TOM paccMmaTpuBarOTCS Ha YpPOBHE OOIIUX MpEICTaBICHUH U
COBPEMEHHBIE TEXHUUECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoesn 3xonozuszayuu peannsyercss IOCPEACTBOM BBEJIEHHUS JJIEMEHTOB COJIEp)KaHus,
MNOCBALIEHHBIX SKOJIOIMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C pPa3sBUTHEM
TEXHUKHA U TEXHOJIOTUH, a TaKkke OOCYKACHHUs MPOOJIeM PAalMOHAIBHOTO MPUPOONOIB30BaHUS U
HKOJIOTUYECKOM O€30M1acCHOCTH.

OcBoenne copep)kaHusi MPOrpamMMbl MO (PU3HMKE JTOMKHO OBITh MOCTPOCHO Ha MPUHIIMIIAX
CHCTEMHO-/I€ATeJIbHOCTHOr0 noaxona. s Gusuku peanusanus 3TUX NPUHLIMIIOB Oa3upyercss Ha
MCTOJIB30BAHUU CaMOCTOSATEIBHOTO JKCIEPUMEHTa KaK IOCTOSHHO JAEHCTBYyromero (akropa
yuebHoro npouecca. s yriayO6aéHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSATENIBHOTO YYEHUUYECKOTO
HKCHEPUMEHTa, BKJIIOYAIOMIETO (POHTAIbHBIE YYCHHYECKHE ONBITHI MPU H3YUYEHHH HOBOIO
MmaTepuaia, j1abopaTopHble paboTel U paboThl npakTukyma. [Ipu 3TOM BO3MOXKHBI J1Ba crioco0a
peanu3anuu GpU3MYECKOro MpakTUKyMa. B mepBoM cirydae MpakTUKyM MPOBOAMTCS JINOO B KOHIIE
10 u 11 xnaccos, 16O Mocae NEPBOrO U BTOPOro MOIYrOAUN B KaXKAOM U3 3THUX KiaccoB. Bropoit
croco0 — 93TO0 HWHTerpanusi paboT MpaKTHKyMa B CHCTEMY Ja0OpaTOpHBIX padoOT, KOTOpbIE
IPOBOJATCS B Hpolecce u3ydeHust pasgena (temsl). Ilpu 3ToM moj paboramu NpakTHKyMa
MIOHUMAETCS CaMOCTOSITENIbHOE MCCIIEI0BaHUE, KOTOPOE MPOBOJIUTCS 10 PYKOBOJACTBY CBEPHYTOIO,
0000mEnHOro BUIa 6€3 MOIIaroBoi HHCTPYKIUH.

B mporpamme mo Qu3MKe cucTEMa YYEHHYECKOTO JKCIIEPHMEHTa, JabopaTOpHBIX padoT U
IPAaKTUKyMa MpPeJCTaBlIeHa €AMHBIM IepedyHeM. BbIOop TeMaTHKHU Uil 3TUX BUJOB YYEHMUYECKHX
MPAaKTUYECKHX pPadOT OCYHIECTBISETCS YYaCTHHKaMH OOpa30BaTENBHOTO IPOIEcca HCXOAS W3
0COOEHHOCTEH IOYpPOYHOro IUIAHUPOBAaHUS U OcHalleHus kabunera ¢usuku. Ilpu sToMm
o0OecrieunBaeTcs OBJAJEHUE OOYYAIOUIMMUCS YMEHUSIMU IPOBOJUTH NpPSIMble M KOCBEHHbIE
U3MEPEHUs, MCCIEOBaHUS 3aBUCHUMOCTEH (U3NYECKUX BEJIMYMH U TIOCTAaHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bosblioe BHUMaHMe yeIseTcsl peleHHI0 pacuETHBIX M KaueCTBEHHbIX 3a1ad. [Ipu atom s
pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIIOTCS 3aJaud C SIBHO 33JaHHOM W HESBHO 3aJaHHOU
¢bu3nvecKkoil MOJEbIO, O3BOJISIOIINE TPUMEHITh U3YYEeHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak M3
OJIHOTO pazlena Kypca, TaKk M HHTErpUpys NPUMEHEHHWE 3HAHWW W3 pa3HbIX pas3aenoB. [l
Ka4yeCTBEHHBIX 3a]1a4 MPUOPUTETOM SIBIISIOTCS 3a7aHus Ha OOBbsICHEHUE/TpeicKa3aHue MPOTEKaHUs
(¢u3NyecKuX SIBICHUH U MPOIECCOB B OKpYXKarolled >Xu3HH, TpeOyromue BbiOopa (usmueckoi
MOJIEJIN JAJISl CUTYalluH MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu @I'OC COO k MaTepuanbHO-TEXHUIECKOMY 00ECTIEYEHHUIO
yuyeObHOro mporecca Kypc (u3MKM yriyOJEHHOTO YpPOBHS Ha YPOBHE CpPEJHEro OOIero
00pa3oBaHMs JOJKEH U3Y4YaThCsl B YCIOBHUAX MPEAMETHOTO KabuHeTa. B kabunere Gpu3nku JOMKHO
ObITH HEOOXOMMOE J1abopaTopHOEe 000PYIOBaHHE JUIS BBHIOJHEHUS YKa3aHHBIX B IpOrpaMMe Mo
¢u3MKe YYEHMUYECKHUX OIbITOB, Ja0OpaTOpHBIX paboT u padOT MpakTUKyma, a Takxke
J€MOHCTPaIlMOHHOE 000PyI0BaHHE.

JleMoHCTpaninOHHOE 00OpynoBaHHe (OPMHUPYETCS B COOTBETCTBHH C  TPHUHIIAIIOM
MUHHMAaJIBHON JIOCTaTOYHOCTH U OOECIeYMBaeT MOCTAHOBKY IMEPEUMCIEHHBIX B IMpOrpaMMme I0
(¢u3MKe KIIOYEBbIX JEMOHCTpalWid A MCCIEAOBAaHUS M3y4aeMbIX SBJIEHMH U TPOIIECCOB,
HMIIUPUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGoparopHoe 000pyAOBaHHE AJIsl YUEHHUECKHUX MPAKTUYECKUX paboT popmupyercs B BUAE
TEMaTUYeCKHX KOMIUIEKTOB U o0ecreyuBaeTcsi B pacuéTe OJHOrO KOMIUIEKTa Ha JBYyX
oOyvaroruxcsi. TeMaTHuyeckue KOMIUICKTHI J1abopaTopHOTrO OOOpYIOBaHUS JOJKHBI  OBITH
MOCTPOCHBl Ha KOMILJIEKCHOM HCIOJb30BAHUN AHAJIOTOBBIX M IIM(PPOBBIX MPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LU(POBBIX JJAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

(GopMHpOBaHHE MHTEpECa U CTPEMJIEHUS OOYYaIOLIUXCS K HAYyYHOMY M3YYEHHUIO MPUPOABI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAayyHOM  MeETOA€ TMO3HaHUs M (OPMHUPOBAHUE
MCCIIEI0BATEILCKOTO OTHOILICHHS K OKPY/KAIOIIUM SIBIICHHSIM;



¢dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa H3yYeHHs OCHOB CTPOCHHS
Marepuu U GyHJIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHHE YMEHUH OOBSICHATH SBJICHHUS C HCIOJIB30BaHWEM (PH3UYECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeNIbCTB;

(dbopmMHupoBaHKE TPEACTABICHUN O pon (GU3MKU IJIS Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHil;

pa3BUTHE TPEACTAaBICHWH O BO3MOXKHBIX cdepax Oyaymeidl npodeccnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (DU3UKOW, MOATOTOBKA K JajbHEiileMy OOYy4YeHHIO B 3TOM
HaIpaBJICHUU.

JlocTmxkenne STHUX Leneld oOecreunBaeTcs pelIeHHueM CIEAYIOIUX 3aJad B Ipoliecce
M3Yy4eHHS Kypca (GU3UKU HA YPOBHE CPEIHEr0 O0IIeTr0 00pa30BaHuUs:

MpHOOpEeTeHUuEe CHUCTEeMbl 3HaHHM 00 O0O0mUX QU3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOpHsIX, BKIIOYAass MEXaHUKY, MOJICKYISAPHYIO (PU3HKY, 3JIEKTPOAMHAMUKY, KBAaHTOBYIO (PU3HKY U
AJIEMEHTHI acCTPODU3UKY;

(dbopMHUpOoBaHHE yMEHUI MPUMEHSTH TEOPETUYECKHE 3HAHUS IJISi OOBSICHEHUS (U3UUICCKUX
SIBIIGHUH B IPUPOJIE U JIJIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PELICHHs PAa3IMYHBIX 3a7ad C SBHO 3a/JlaHHOW (PU3UYECKON MOJENbIO0,
3a/a4, MOJpPa3yMEBAIOIIMX CaMOCTOSTENIbHOE CO3JaHHe (PU3NYECKOW MOJENH, aJeKBaTHOM
YCIIOBHSIM 33]]a4H, B TOM YHCJIE 3a/1a4 MH)KEHEPHOTO XapaKTepa;

MOHUMaHWe (U3MUYECKUX OCHOB M TMPHUHIIMIIOB JCUCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHME METOJaMH CaMOCTOSITEJIbHOTO IUJIAHUPOBAaHUS U TMPOBEACHUS (PUINUYECKUX
OKCIEPUMEHTOB, aHAIMW3a W HWHTEPNpEeTanud HH()OPMAIUK, ONPEACICHUs JTOCTOBEPHOCTH
MOJIyYEHHOTO Pe3yJIbTaTa;

CO3JIaHWE YCIIOBHM JJISI Pa3BUTHS YMEHHUH MPOEKTHO-MCCIIEIOBATEIBCKONW, TBOPYECKOM
NesTeNbHOCTH;

pa3BuTHE HHTEpeca K chepam nmpodecCHOHATBHON NesITeTbHOCTH, CBI3aHHON C (PU3UKOH.

B cootBerctBum ¢ tpeboBanussmMu GI'OC COO yranyOnéHHbIN ypoBeHb M3Y4YEHUsI y4EeOHOTO
npeameta «Pu3MKa»y Ha ypOBHE CPEIHETO OO0IIero o0pa3oBaHHs BHIOMpAETCs O0O0Y4YaIOIMMMUCH,
IUTAHUPYIOIIUMHU  NIPOJIOJDKEHHE O00pa3oBaHUS IO  CHEHHMATIBHOCTSIM  (PU3UKO-TEXHHUUYECKOI'O
npodus.

Ha uzyuenue ¢usuku (yriayOonéHHbBIM ypoBEHb) Ha YpOBHE CpPEIHEro oouero o0pa3oBaHUs
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 yaca B
HEJIEIIO).

[Ipennaraemslii B mporpamme no (u3MKe NnepedeHb J1adopaTOPHBIX U MPAKTUYECKUX padoT
ABIISIETCS PEKOMEHIOBAaHHBIM, YUHUTENb JIeJaeT BEIOOp MpOoBeAeHUs Ja00paTOPHBIX padoT U OMBITOB
¢ y4€TOM UHANBUIYATBHBIX OCOOCHHOCTEH 00y4YarOmnUXCsl.

COJEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. Hayunblii MeTO MO3HAHNS IPUPOABI.

Odusuka — QyHIaMeHTalbHas Hayka O mnpupojae. HaydHblii MeTon MO3HAHUS U METOMAbI
UCCIEeIOBaHMS (PU3NIECKUX SBIICHUH.

DKCIEPUMEHT W TEOpHsl B TpoIlecce MOo3HaHUS Mpupoabl. HabmrogeHne u SKCIepUMEHT B
busuke.

CnocoObl mM3MepeHusi (PU3NUECKHX BEIWYWH (QHAJIOTOBBIE U IU(POBBIC HW3MEPHUTEIIbHBIC
pUOOPHI, KOMITBIOTEPHBIC JATYUKOBBIE CUCTEMBI).

[TorpentnocTn n3MepeHnit GU3NIECKUX BETMYHMH (a0COMIOTHAS M OTHOCUTEIbHA).

MonenupoBanue (PU3MYECKUX SIBICHUNW M TPOIECCOB (MarephaibHas TOYKA, aO0COIIOTHO
TBEPIIOE TEJIO, UACATbHAS JKUJKOCTh, UJCANBHBIA Ta3, TOYCUHBbIN 3apsaa). [ umoreza. Ousndeckuit
3aKOH, TPAaHUIIbI €T0 MPUMEHUMOCTH. DU3nUecKas Teopus.

Ponrs m mecro ¢usukm B (popMUpOBaHWMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B
MPAKTUYECKOU NEATEIbHOCTH JIFOJICH.



Yuenuueckuit sxcnepumenm, nadopamopnusie pabomul, npaKmuxKym.

W3mepenue cuiibl TOKa M HAMPSKEHUS! B LIETIA TOCTOSHHOTO TOKA IIPU ITOMOLIY aHAJIOTOBBIX U
UG POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3nakoMcTBO ¢ IudpoBoi naboparopueit mo ¢usuke. [Ipumepsl m3MepeHus: (PU3NYECKUX
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX TATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOTo IBIKeHUsI. CucTema oTcuéTa.

[Ipsimast 1 oOpaTHas 3aa4n MEXAHUKH.

Pamuyc-BekTop MarepuasbHONM TOUYKHM, €ro TMPOEKIUU Ha OCH CHCTEMbl KOOpIHMHAT.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpelHSAs CKOPOCTh, MTHOBEHHasi CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOW TOYKH, UX IMPOEKIMH HAa OCH CHUCTEMBbI KoopauHAT. ClOKEHHE NEpeMELIeHUH U
CJI0)KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSMOJIMHEHHOE ABM)KEHHE. 3aBUCUMOCTb KOOpJUHAT,
CKOPOCTH, YCKOPEHUS U IyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaUKu.

CBoOogHOE majeHue. YCKopeHue CBOOOMHOTO MajeHus. J[BmKeHue Teia, OpOIIeHHOTO 0T
yIJI0M K TOPU30HTY. 3aBHCUMOCTH KOOPAMHAT, CKOPOCTU M YCKOPEHHSI MaTepPHabHON TOYKHU OT
BPEMEHHU U UX IpaPUKH.

KpuBonuneiinoe nBuxeHue. J[BI>KeHHE MaTepUaTbHOW TOYKU MO OKPY)KHOCTH. YTIIOBas H
nuHerHas ckopocTh. llepuon m uacrora oOpamenus. lleHTpocTpemutenbHoe (HOPMaIbHOE),
KacaTelnbHOE (TaHMeHIIMABHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHON TOUKH.

TexHuyeckue ycTpoilcTBa U TEXHOJIOIMUECKHE MPOLECCHI: CIIUIOMETp, IBHXKEHUE CHApS/I0B,
LEMHBIe, IIecTepEHYaThIe U peMEHHBIE Mepeladl, CKOPOCTHBIE JTU(THI.

Jemoncmpayuu.

Mopenb cucteMbl OTCUETA, ILTIOCTPALIMS KWHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

Croco0bI MccaeI0BaHus ABUKEHUM.

Nnmroctpanus npeesbHoro nepexoja U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3oBanue ABMKEHHUM C UCTIOJIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habuntoienue nBrxeHus Tena, OpoleHHOro Mo/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTu npu ABUKEHUHU IO OKPYKHOCTH.

[IpeoOpazoBanme yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHME TyTeW, TPAaeKTOpPUM, CKOPOCTEH ABMKEHHUS OJHOTO M TOTO € Tejda B pPa3HbIX
cUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydyeHne HepaBHOMEPHOTO JBUKEHHUS C LIEIbIO ONPeIeTICHIS] MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHUs: mpu MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JIBHXKEHHMH IO HAKIOHHOM
MJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue yckopeHusi cBOOOTHOro mMajeHusl (PeKOMEHIOBAHO HCIIOJIb30BaHUE LUPPOBOI
nabopaTopun).

W3ydyenue nBmkeHUs Tena, OpPOLIEHHOIO TOPU3OHTalIbHO. [IpoBepka TMMOTE3bl O MPSAMOM
MPONOPIUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIbHOM CKOPOCTHIO Tea.

W3ydenue nBuKeHHs Tejaa 10 OKPYKHOCTH C TOCTOSTHHOM MO MOZYJIO0 CKOPOCTHIO.

HccnenoBanue 3aBUCHUMOCTH IEpHOAA OOpalleHHs KOHMYECKOrOo MAasiTHUKa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoroHa. MHepuuanbHbie cucTemMbl OTCYETA. [IpHHIMI OTHOCUTEIBLHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETa (ONIpEIeTICHHE, TPUMEPHI).

Macca tena. Cuna. [IpuHIUI Cynepno3uiuy Cuil.

Bropoii 3akoH HbroTOHA 111 MaTEpUAIBHON TOYKH.

Tpetuii 3akoH HproTOHA 11711 MaTepraibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh IPAaBUTALIMOHHON 1 MHEPTHON MacCCHI.



Cuna TsxecTd. 3aBUCHMOCTh YCKOPEHHMS CBOOOJHOTO TMAaAeHHS OT BBICOTHI Haj
MOBEPXHOCTHIO IUIAHEThl W OT reorpapuueckoid MHUPOTHL. JIBI)KEHHE HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHHS CKOJBXEHUS U CHJIA TPEHUSI TOKOS.
Kosddunuent tpenus. Cuna cOmpoTUBICHHS NpPU ABMKCHUU Tela B JKUIKOCTH MU Tasze, e
3aBUCHUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JABHKEHUS.

Hasnenue. 'uapocrarnueckoe aapiaenue. Cuna Apxumena.

TexHnueckue ycTpoWCTBa M TEXHOJOTMYECKHE IPOLECCH: NOMUIMIHUKY, JABM)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jemoncmpayuu.

Habuntoienue ABM>KEHUS TNl B MHEPLHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCYETA.

[IpuHIUII OTHOCUTEIIBHOCTH.

Kauenne JnByX LMJIMHOPOB WM WIApOB pPAa3HOM Macchl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEUHEPLIMAIBLHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOJICHCTBYIOILIEH MPUIIOKEHHBIX K TEIy CHUJI C IPOU3BEICHUEM MACChI T€a Ha
€ro YCKOpPEHHE B HHEPLMAIBbHOU cucTeMe OTCUETA.

PaBeHCTBO cHil, BOBHUKAIOIIUX B PE3YJITATE B3aUMOCHCTBUSA TEI.

N3mMepenne mace 1o B3anMoOIEVCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U NaICHUU.

LlenTpoOexHbIe MEXaHU3MBI.

CpaBHeHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKym.

N3mepenue paBHOAEHCTBYIONIEH CUJI TPU ABMXKEHUHU OpycKa 10 HAKJIOHHOM MJIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCMMOCTH BPEMEHM [IBIDKEHUS Opycka IO HaKIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnepoBanue 3aBUCUMOCTH CHJI YINPYTOCTH, BO3HHMKAIOIIUX B TMPYKHUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

N3ydenne nBUKEHHS CUCTEMBI TN, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErKuii OIIOK.

N3mepenne kodduienTa TpeHUs: MO BEJIMYMHE YIIOBOrO KOI(P(GUIMEHTa 3aBUCHMOCTH
Fip(N).

UccnenoBanme  nBWKeHUs Opycka IO HAKIOHHOW IIJIOCKOCTH C  TIE€PEMEHHBIM
KO3 PHUIHEHTOM TPEHHUS.

W3ydenue nBuKeHUs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpnoe Teno. [locTynaTenbHoe M BpalaTelbHOE JBUKEHHE TBEPIOTO Tena.
MOMEHT cuiIbl OTHOCUTENIBHO Ocu BpamieHus. Ilnedo cumbl. CroxkeHue cui, NPUITOKEHHBIX K
TBEpaOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBeECHs TBEPAOIO TeEA.

YcroitunBoe, HEYCTOMYHNBOE, OE3pa3InIHOE PABHOBECHE.

TexHnueckue ycTporuCTBa U TEXHOJIOTUYECKUE MTPOLECCHI: KPOHILITENH, CTPOUTENbHBIA KpaH,
peméryarbie KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecHs.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, nPAKMUKyM.

HccenenoBanue ycinoBuil paBHOBECUsS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALCHUS.

KoncTpynpoBanue KpOHIITEHHOB U Pacy€T CUIJI YIIPYTOCTH.

N3yueHnue yCTOWYMBOCTU TBEPAOTO TEJIA, UMEIOLIETO ILIOIIAb OIIOPHI.

Tema 4. 3axonsl coxpanenHus 6 mMmexanHuxe.

NMnynsc maTepHanbHONM TOYKM, CUCTEMBl MAT€pHUAIbHBIX TOYeK. LleHTp macc cucremsl
MarepuaibHbIX ToueK. Teopema 0 JBUKEHHUH LIEHTpa Macc.

Nmmynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs UMITYJIbCa.



PeaktuBHOE NBHXKEHUE.

MoMEHT wuMIylnbca MaTepHalibHONM TOUKU. [IpencraBieHne O COXpPaHEHHMHM MOMEHTA
HMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGora cunbl Ha MajJoM U Ha KOHEYHOM IiepeMenieHud. ['paduyeckoe mnpecTaBICHUE
paboThI CUITBIL.

MOoONIHOCTh CHJIBI.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 HM3MEHEHMM KHHETUYECKOU
SHEPIUM MATePUAIbHON TOUKH.

[loTreHunanpHble W HeNoTeHUHUaNbHbIE CcHibl. [loTeHnumanbHas sHeprus. lloreHuumanbHas
SHEprusi ymnpyro aepopMupoBaHHON HpyxuHbl. [loTeHunanbHas PHEpPrusi Tejia B OJHOPOJAHOM
rpaBUTAllMOHHOM Tnojie. IloTeHnuanbHas SHeprus Tejla B I'PaBUTALMOHHOM I10JI€ OJIHOPOJHOIO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckas ckopocTb. TpeTbsi KocMHUYeCKasi CKOPOCTb.

CBs3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW SHEPTHH CHCTEMBI TeJl.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

VpaBHenue bepHymin [ WACATBHONW XUIAKOCTH Kak CIEACTBUE 3aKOHA COXpPAaHEHUS
MEXaHUYECKON DHEPTUU.

TexHnuecKkue yCTpoNuCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKEHHUE PAKET, BOJIOMET, KOME,
NPYKUHHBINA TTHCTOJIET, TUPOCKOTI, (PUTYpHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

N3mepenne MOIHOCTH CUIIBI.

W3meneHue sHepruu Teja Mpu COBEPIICHUU PaOOTHI.

B3anMHBIe npeBpalleHUs] KWHETUYECKONM M NMOTEHIMAIBHOW SHEPIUM NpU ACUCTBUU HA TEJO
CHUJIBI TSYKECTU U CUJIbI YIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOAHOM NaICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaul, npaKmuxKym.

N3mepenue ummynbca Teaa o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TSATH, CKOPOCTH MOJEINHU SJIEKTPOMOOUIIS U MOLITHOCTH CHJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TN C UMITYJIbCOM CUJIBL.

HccnepoBanue coxpaHeHUs: UMITYJIbCa NPU YIPYTOM B3aUMOJEHCTBUH.

N3mepenne KNHETHYECKON YHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS TOTEHITMALHOM SHEPTUU NPYKUHBI C pabOTOM CHUIIBI TPEHUS.

Onpenenenre pabOThI CHIIbI TPEHUS MPU ABMXKEHUU TeJla TI0 HAKJIOHHOM MIIOCKOCTH.

Pa3nea 3. MosekynsipHast pu3nKa ¥ TEePMOAUHAMHUKA.

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU Meopul.

OcHOBHbBIE TOJNIOKEHMSI MOJEKyJsipHO-KuHeTHueckoil Teopun (MKT), wux omnsiTHOE
obocuoBanue. [uddys3us. bBpoyHoBckoe mBmkeHWE. XapakKTep JBIKCHHS W B3aUMOJICHCTBUSA
YacTHll BeuiecTBa. MoJienu CTPOEHUS ra3oB, )KUJIKOCTEH U TBEPABIX TeT U OOBSICHEHUE CBOICTB
BEIIIECTBA HA OCHOBE ATUX Mojeiei. Macca u pasmepbl Mosiekyn (atoMoB). KonnuecTBo BemiecTsa.
ITocrosinHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usMepenus. lllkama Temmnepatyp
Llenbcus.

Monenb uaeanbHOro ra3a B MOJIEKYJISPHO-KMHETUYECKOW TEOPHH: YaCTUIbl Ta3a JIBUXKYTCS
Xa0TUYECKH U HE B3aUMOAECUCTBYIOT APYT C IPYTOM.

I"a3oBbIe 3akoHBI. YpaBHeHHEe MenaeneeBa—Kimaneitpona. AGcomoTHas TeMIeparypa (Ikaia
temniepatyp KenbBuna). 3akon JlanbroHa. M3omponecchl B HACATBHOM ra3e € IMOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. ['paduueckoe mnpencTaBieHHe H30MPOLECCOB: H30TepMa, H30XO0pa,
n3obapa.

CBs3b MEXIY JABICHUEM U CPEIHEH KMHETUYECKON AHEPTrHel MOCTyNaTeIbHOrO TEIJI0BOTO
JBUKEHMSI MOJIEKYJ UACAIBHOIO ra3a (OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KUHETHUECKON TEOPHUH
WJICaTBbHOTO Ta3a).

CBsi3b a0CONIOTHOM TeMIIepaTypbl TEPMOIUHAMUYECKON CUCTEMBI CO CPEIHEH KHHETHUECKON
SHEPTHel MOCTyNaTeIbHOrO TEINIOBOTO ABUKEHUS €€ YaCTHII.



TexHu4yeckue yCTpOHCTBA U TEXHOJIOTHUECKUE MTPOIECCH: TEPMOMETP, OapoMETp, MOTyueHUE
HAaHOMAaTEPHUaJOB.

Jemoncmpayuu.

Mojaenu IBUKEHUS YaCTHUIl BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBUKEHHUSL.

Bueoposnuk ¢ 3anuchio peaabHOTO OPOYHOBCKOTO JABUKEHUS.

Huddys3us sxuarocteit.

Mogens onbiTa LlTepHa.

[IpuTsikeHne MOJIEKYIL.

Moaenu KpUCTaUIMYECKUX PEIIETOK.

HaGmoienue u riccneoBaHue U30MPOIIECCOB.

Yuenuueckuii 3xcnepumenm, nabopamopmusvie padomot, npAKMUKYM.

HccnenoBanue mporecca YCTAHOBJICHHS TEIJIOBOIO PABHOBECHUS IMPH TEILIOOOMEHE MEXKIY
ropsiueil ¥ X0JIOAHOM BOJOM.

N3yuenne wu30TEPMUYECKOTO Mpolrecca (PEKOMEHIOBAHO HCMOJb30BaHUE HHU(PPOBOH
1abopaToOpUN).

N3ydenune n30XopHOTO mnpouecca.

N3ydenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmonunamuueckas (Tl) cucrema. 3amanne BHEUTHUX YCIOBUM JJII TEPMOIUHAMUYECKON
cucteMbl. BHemmHue u BHyTpeHHUE napamerpsl. [lapaMeTpsl TepMOIMHAMUYECKONW CUCTEMBI KakK
CpeHME 3HAYCHUS BEJIMYHH, OMUCHIBAIOIINUX €€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe nauanmo tepmoamHamuku. CamMoONpoOM3BOJIbHAS pelakcalus TEPMOAUHAMUYECKON
CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopenbs wuIeanbHOTO Ta3a B TEPMOJMHAMHMKE — CHCTEMa YpaBHEHHWI: ypaBHEHHE
MenneneeBa—Knanelipona u BeIpa)KeHHUE JUIsl BHYTPEHHEN SHEPTHUH. Y CIIOBUSI IPUMEHUMOCTH 3TOU
MOJENIN: HHM3Kas KOHIEHTpAlUsl YacTHIl, BBICOKHE TeMIlepaTypbl. BblpakeHue s BHYTpEHHEU
SHEPTUH OJJHOATOMHOT'O UJICATHLHOTO Ta3a.

KBasucrarnueckue u HeCTaTUHYECKUE TPOLIECCHI.

OnemeHTapHas paboTa B TepMOJuHaMHUKe. Brlumcienne paboThl 1Mo rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnocod M3MEHEHUsI BHYTPEHHEH SHEPTUH TEPMOIUHAMUYECKON CHCTEMBI
0e3 coBepiieHus paboTel. KOHBEKIINS, TEIIIOMPOBOHOCTD, U3TyUEHHE.

KonuuectBo Ternotel. TermmoémkocTs Tena. Y aenbHasi 1 MOJIIpHas TeTTIOEMKOCTH BEIECTBA.
VYpaBHenue Maiiepa. YuenbHas TEIIOTa CrOpaHMs TOIUIMBA. Pacué€r KojmuecTBa TEIJIOTHI MPHU
teronepenaye. [lonstue 06 agnabatHOM Tporiecce.

[lepBsIii 3aKOH TepMOAMHAMUKH. BHYTpeHHss sHeprusi. KonmndecTBo TEIIOTH U paboTa Kak
MepbI U3MEHEHUS BHYTPEHHEH YHEPTUU TEPMOJIMHAMHYECKON CUCTEMBI.

BTtopoii 3aK0H TepMOAMHAMUKHU JI1 PABHOBECHBIX MPOLIECCOB: Yepe3 33JJaHHOE PABHOBECHOE
COCTOSIHHE€ TEPMOJIMHAMHYECKOM CHCTEMBl TPOXOIUT €IWHCTBeHHas anuabara. AOcComroTHas
TeMIeparypa.

Btopoii 3akoH TepMOAWHAMUKH I HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO TIEpenaTh
TEIJIOTYy OT Ooyiee XONOJHOTO Tena K Oonee Harpetomy 0e3 kommencanuu (Kmaysmyc).
HeobOpatumocTh MpUpOTHBIX MPOIIECCOB.

[Ipunuune! aeiictBus Termnossix MamuH. KIT/.

MaxkcumansHoe 3HaueHue KII1. [{ukn Kapho.

DKOJIOTHYECKUE aCIEKThl HMCIOJIb30BaHMUS TEIJIOBBIX JBHUrareieil. TermioBoe 3arps3HeHUe
OKpY>KaloIleu Cpeibl.

TexHU4ecKkue yCTPOMCTBA M TEXHOJOTMUECKHE MPOLECChl: XOJOAUIbHUK, KOHAMIIMOHED,
JTU3ENbHBIH W KapOIOpaTOpHBIM JBUTATENM, TMapoBasi TypOWHA, TIONIYYEHUE CBEPXHU3ZKUX
TEeMIIepaTyp, YTHIH3ALUs «TEIUIOBBIX» OTXO0JI0OB C UCIIOJIb30BAHUEM TEIJIOBOTO HACOCA, YTHUIIN3ALIU
OMOOPTaHNYECKOTO TOTIJIUBA JUIsl BRIPAOOTKH «TETUIOBON» M AJICKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenune TemriepaTyphl IpH a1uadaTHIECKOM PAaCIIUPEHUH.



Bo3aymiHoe orauso.

CpaBHEHHE YJIETbHBIX TEMIOEMKOCTEMN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mporecca.

KommnbrorepHbie MOIEH TETUIOBBIX JIBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnepoBanue npouecca OCThIBaHUS BELIECTBA.

HccnenoBanue aanabaTHOTO mporecca.

N3yueHne B3aMMOCBSI3M SHEPIMM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIEPATYpPbI
KUIICHUS )KUIKOCTEH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonl.

[TapooOpa3zoBanue u KoHIeHcarus. VcnapeHue © KuNeHWE. YJIelbHas —TEIUIOTa
napooOpa3oBaHusl.

Hacreimennsie n HeHachImeHHbIE apbl. KauecTBeHHAas 3aBUCUMOCTH TUIOTHOCTH U JaBJICHUS
HACBILIEHHOTO TMapa OT TEeMIEepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa HACHIIIEHHOTO Mapa.
3aBUCHUMOCTD TEMITEPATypPhl KUTICHUSI OT JaBJICHUS B KUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe teno. Kpucrammmueckne u amop@HbIe Tena. AHU30TPOIUS CBONCTB KPHCTAJUIOB.
[1naBnenue u KpuctaumM3anus. Y aelnbHas TerioTa miasienus. CyonuMmanus.

Hedopmaruu tBEpIoro Ttena. Pacrsokenue m cxkarue. Casur. Moxyne Onra. Ilpenen
ynpyrux aedopmaiui.

TemmoBoe pacmmpeHue XHUAKOCTEH W TBEPABIX Tel, O0BEMHOE W JIMHCHHOE PACIIUPEHHUC.
AHTapMOHHU3M TEIUIOBBIX KOJeOAaHUI YacTHI] BEIIECTBA KaK MPUYHHA TEIUIOBOTO PACHIMPEHUs Tell
(Ha KaYECTBEHHOM ypPOBHE).

[Ipeobpa3zoBanue sHEprUn B Pa3oBBIX MEpEXoax.

YpaBHeHUE TEIJIOBOTO OaaHca.

[ToBepxHocTHOe HaTsKkeHHe. KoadduimeHT moBepXHOCTHOro HaTshKeHus. KamumispHbie
siBJIeHUs. J{aBieHue 1Mo MCKPpUBIEHHON MOBEPXHOCTHIO KuaKocTH. Dopmyina Jlamnaca.

TexHrMUecKue ycTpoicTBa U TEXHOJOTHUECKHUE MPOLECCHI: KUJIKUE KPUCTAIIbI, COBPEMEHHbIE
MaTepHuabl.

Jemoncmpayuu.

TenoBoe pacmmpenue.

CBoiicTBa HaCHILIEHHBIX M1ApPOB.

Kunenne. Kunenue npu mnoHW>KEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMHU THIEHKAMH.

CmauuBanue.

Kanunnsapusie siBieHus.

Mopenu HEHbIOTOHOBCKOM KHIKOCTH.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

UccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAITMYECKOTO BEILIECTBA.

Buner nedopmanuit.

Habmronenue manbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3yuenune 3aKk0OHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mepenne yienbHOM TEIUIOTHI TIJIaBJICHHS JIbJA.

N3yueHue CBOMCTB HACHILICHHBIX I1APOB.

N3mepenue abCoOMIOTHOM BIaXHOCTH BO3/yXa U OIIEHKA MAacChl MapOB B IIOMEUICHHUH.

N3mepenue ko3 puirieHTa moBEpXHOCTHOTO HATSIKEHUSI.

Nszmepenne monyns FOHra.

HccnenoBanue 3aBUCUMOCTU JedOopMaIlUU PE3MHOBOTO O0pa3lia OT MPHUIIOKEHHOW K HEMY
CHJIBL.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.



OnexTpuzauus Tel U €€ NpOSABICHUS. DJEKTpUYecKuil 3apsia. JIBa Buaa 3JIEKTPUYECKHX
3apsa0B. [I[pOBOIHUKHY, TUAIEKTPUKU W MOJYIPOBOAHUKH. DJIIEMEHTAPHBIN AJEKTPUUYECKHUI 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero aelictBrue Ha 3J€KTPUUECKUE 3apsbl.

Hanpsokénnocts  anekrpuueckoro mons. [IpoGHbiidi  3apsia.  JluHum  HanmpspDKEHHOCTH
ANEKTpUYECKOTro 1osist. OJHOPOIHOE IEKTPUUECKOE TTOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATHYECKOrO IMOoJsl. Pa3HOCTh NMOTEHIMANIOB U HANPSKEHUE.
[loTeHunanpHas SHEPrus 3apsia B JIEKTPOCTaTHUECKOM Mosie. [loTeHnuan 3aeKTpocTaTHuecKoro
noJig. CBsA3b HAPSDKEHHOCTHU MOJIS U PA3HOCTH MOTEHLUAIOB JJISl 3JIEKTPOCTATUYECKOTO Mo (Kak
OJIHOPOJIHOTO, TAK U HEOJTHOPOJHOI0).

[IpuHUuMI cyneprno3unuu 3JIeKTPUUECKUX MOIEH.

[Tone Ttoueunoro 3apsaa. Ilone paBHOMepHO 3apsbkeHHON cdepbl. Ilome paBHOMEpHO
3apshkeHHOro 1o oO0wéMmy mapa. [lone paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOH IIOCKOCTH.
Kaprunsl nMHUN HaNPsKEHHOCTH ATUX MOJIEH M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMBIIEKTPUKHU B DJIEKTPOCTaTUUYECKOM IToJie. J{nanekTpruyeckas IpOHUI[aeMOCTh BELIECTBA.

Konnencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh INIOCKOIO KOHJIEHCATOPA.

[TapannensHoe COEJIUHEHHE KOHJICHCATOPOB. [locnenosarensHOE COEIMHEHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBrKeHue 3apsyKeHHOM YacTULIbI B OAHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHuuyeckue yCTpPONMCTBA U TEXHOJIOTMYECKUE IIPOLECCHI: AJIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHUE AJIEKTPONPUOOPOB, KOHIEHCATOPHI, reHeparop Ban ne
['paada.

JHemoncmpayuu.

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IEKTPOMETPA.

DNEKTPUUECKOE 10JI€ 3apsyKEHHBIX IIAPHKOB.

DNEeKTpUUECKOE MOJIe IBYX 3apSKEHHBIX IJIACTHH.

Mogens snekTpocTaTuueckoro reueparopa (Ban ne ['paada).

[IpoBOHHKY B IEKTPUUECKOM IOJIE.

DnexTpocTaTuuecKas 3aluTa.

YCTpoiCTBO U IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOUIAAN IUIACTHH, PACCTOSHHUS
MEXIYy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus MEeKTPUYECKOTO MOJIS 3apsyKEHHOTO KOHEHCATOPA.

3apsaka u pa3psaKka KOHACHCATopa Yepes pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaol, npaKmuxKym.

OneHka cul B3aUMOJEHCTBHS 3apsKEHHBIX Tell.

HaGmtoneHue mnpeBpalleHusi HEPTrUM 3apsDKEHHOT0 KOHJEHCATOopa B DHEPTUI0 U3ITy4eHUs
CBETOAMO/1A.

N3ydyeHne nmpoTekaHus TOKa B LIETIH, COJEPIKaIed KOHAEHCAaTOoP.

Pacnipenenenne pa3HOCTH MOTEHIMAIIOB (HANPSDKEHHMS) TIPH MOCIIEI0BATEIEHOM COCTMHEHUN
KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. llocmoannwlil dneKmpuyecKuil mokx.

Cuita Toka. ITocTOSAHHBIN TOK.

VYcnoBus  CyHIECTBOBAHMS IIOCTOSIHHOIO — 3JIEKTPUYECKOrO0 TOKa. VICTOUHHMKM — TOKa.
Hanpsixenne U u D/1C &.

3akoH OMa it y4acTKa LIETH.

DIEeKTpUYECKOE COMPOTHUBIICHHE. 3aBUCUMOCTh CONPOTUBIIEHUS OJHOPOJHOTO IMPOBOJIHHKA
OT €ro JJIMHBI U IUIOIIAIU TIOTIEPEYHOT0 CEUEHUS. Y IENbHOE CONTPOTUBIIEHUE BELLIECTBA.

[locnenoBarenpHOE, MapauieNIbHOE, CMEIIAHHOE COEJUHEHUWE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MEeKTpHuecKkux nenei. [Ipasuna Kupxroda.

Pabota snekTpuueckoro Toka. 3akon xoymns—JIenma.



MOMHOCTD 3AEKTPUUYECKOTO TOKA. TernoBast MOLIHOCTb, BhIIETsiEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEE COMPOTHUBIICHUE WCTOYHHMKA TOKA. 3akoH Oma JJis MOJIHOW (3aMKHYTOM )
ANEKTPUYECKOH 1enu. MoIHOCTh HCTOYHUKA TOKa. KOopoTkoe 3aMbIkaHue.

Konzgencarop B 1ienu nNoCTOSIHHOTO TOKA.

TexHuueckue ycTpoiicTBa U TEXHOJOTMUECKHE MPOLECChl: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
CUETYHK JIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

W3mepenue cuibl TOKa M HAIIPSIKEHHUSL.

UccnepoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HAOpsDKEHUS JJIi  PE3UCTOpA, JIAMITbI
HaKaJUBaHUS U CBETOAHO/IA.

3aBUCHMOCTh COINPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
MOTIEPEYHOr0 CEUEHHUs U MaTepuaa.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA OT COIIPOTUBIICHUS MTPU TOCTOSTHHOM HaIPSIKEHUU.

[Ipsmoe usmepenne I/IC. KopoTkoe 3aMblKaHHWE TaJlbBAHMYECKOTO 3JIEMEHTAa M OILICHKA
BHYTPEHHETO COTPOTUBIICHUS.

Crnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC Oarapei.

HccnenoBanue pazHOCTH MOTEHIIMAIOB MEXK]y MOJIFOCAMHU MCTOYHHMKA TOKA OT CHJIBI TOKa B
LeMH.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomot, nPAKMUKyM.

HccnenoBanune cMeIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMpOTUBICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HaMPsDKEHUS JJIs JIaMITbl HAKATUBaHMUSL.

YBenuuenue npejenia u3MepeHus amrnepMmerpa (BoJIbTMETPA).

N3mepenue D/IC 1 BHYTPEHHETO COMPOTHUBIICHUS UCTOYHUKA TOKA.

Uccnenoanue 3aBucumoct D/]C raibBaHUYECKOTO DJIEMEHTAa OT BPEMEHH TMPU KOPOTKOM
3aMbIKaHUU.

UccnenoBanue pazHOCTH MOTEHIIMAIOB MEX]y TOJIFOCAMHU MCTOYHHMKA TOKA OT CHUJIBI TOKa B
LETIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HONW MOIITHOCTHA UCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunvlx cpeoax.

DneKkTpuyecKasi MPOBOJAUMOCTD PA3IUYHBIX BEIIECTB. DJIEKTPOHHAS] MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTb CONIPOTUBIICHHS] METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpUuYecKuii TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAS] IPOBOJAUMOCTH OMYNPOBOIHUKOB. CBOMCTBA
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHOOPHI.

DNEKTPUYECKU TOK B AJIEKTPOJIUTAX. DIJIEKTPOIUTUYECKAs IJUCCOLMAIUSA. DIEKTPOJIU3.
3akonsl dapajes A AAEKTPOIN3A.

DneKkTpuyeckuil TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENbHBIA pa3psa. Paznuunbie
THUIIBI CAMOCTOSITENBLHOTO pa3psaa. Monnus. [1nazma.

TexHuueckue yCTpOHCTBA M MPAKTHUECKOE TNPUMEHEHHWE: Tra3opa3psaHble JaMIIbl,
AJIEKTPOHHO-Ty4YeBass TpPyOKa, MOTYNMPOBOAHUKOBBIE TPHOOPHI: TUOM, TPAH3UCTOP, (HOTOAMO,
CBETOJIMO/I, TaJIbBaHUKA, papMHUPOBAHKE ME/IH, BHITUIABKA ATFOMHHHS, SJIEKTPOHHAS] MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCHMOCTbH CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHbI anekTponnsza Dapases.

HckpoBoii pa3psia 1 MpOBOJIUMOCTh BO3/1yXa.

CpaBHeHME NPOBOAUMOCTH METAJIJIOB U MOTYIPOBOAHUKOB.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii skcnepumenm, nabopamopusvie padomovt, nPAKMUKYM.

Hab6mronenue sanexrposusa.

N3mepenue 3apsga 0JHOBAIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COMPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIT-aMIIEPHOIN XapaKTEPUCTUKH TUOA.

Du3nYeCKHl MPAKTUKYM.



CriocoObl m3MepeHus: (PU3MYECKUX BEIHYMH C UCIOJIh30BAHUEM AHAJIOTOBBIX U IHU(PPOBBIX
U3MEpPUTENbHBIX TNPUOOPOB U  KOMIIBIOTEPHBIX JaTUYMKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIbHBIC MTOTPEIIHOCTH U3MepeHUH Gpu3ndecknux BenuunH. OTeHKa TPaHUI] TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUU, UCCIIEOBAHUM 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH,
MPOBEpPKa TPEUIOKECHHBIX THMOTE3 (BBIOOp W3 padOT, OMUCAHHBIX B TEMAaTHYECKHX pa3jeax
«YYeHHUECKU SKCTIEPUMEHT, J1a00paTOpHbIe paObOThI, TPAKTHUKYM)).

MexnpeameTHble CBSI3U.

N3yuenue xypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce OCYIIECTBISETCS C yYETOM
COJIEPKATEIIBHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemmuvle nOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
SBJICHUE, HAy4HbI (QakT, runore3a, (u3MuUecKas BeJIMYMHA, 3aKOH, Teopus, HaOJIIOJeHHE,
SKCIIEPUMEHT, MOJICIUPOBAHKUE, MOJIEIb, U3MEPEHHE, MOTPEIIHOCTH HU3MEPEHHM, U3MEpPUTEIbHBIC
puOoOpsI, UG POoBast 1adbopaTopHs.

Mamemamuxka: pelieHue CUCTEMbl ypaBHeHUH. JInHelHas QyHKms, napadoia, runepoora,
ux rpaduku u cBoicTBa. TpUroHoMeTpuueckue (yHKIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXIECTBO. BEKTOphl M HX NPOEKIMH Ha OCH KOOPAMHAT,
CJI0)KEHHE BEKTOPOB.

Buonozua: mexaHnmueckoe IBWKCHUE B KUBOW mpupone, auddysus, ocMoc, TEmIooOMeH
KUBBIX OPTaHU3MOB, TEIUIOBOE 3arpSI3HEHUE OKPYKAIOMICH Cpefibl, YTHIN3alus OHOOPTraHNYeCKOTro
TOIUIMBA JUISI BBIPAOOTKH «TEIJIOBOM» U  JJIEKTPOIHEPTHH, ITOBEPXHOCTHOE HATSKEHUE U
KaWJUISIPHBIE SIBIICHUS B TIPUPO/IE, STEKTPUUECKUE SBJICHUS B )KUBOUM MPUPO/IE.

Xumua: NUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHWE aTOMOB U MOJIEKYJI, MOJb BEIIECTBA,
MOJIIpHasl Macca, MOoJy4eHHUe HaHOMAaTepUasioB, TEIUIOBbIE CBOMCTBA TBEPABIX TeJN, KHJIKOCTEH U
ra3oB, KHUIKAE KPUCTAIIIBI, JIEKTPUUYECKUE CBOMCTBA METAJLIOB, AJIEKTPOJIUTUYECKAS TUCCOLIUALINS,
rajJibBaHUKa, 3JIEKTPOHHAs! MUKPOCKOIHSI.

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

Texnonozua: npeodOpa3oBaHue NBIKEHUN C UCHOJIH30BAaHUEM MEXAaHH3MOB, YUET CYXOro M
KUJKOTO TPEHUS B TEXHUKE, CTATUYECKHUE KOHCTPYKIMH (KPOHIITEHH, peméTyaThie KOHCTPYKIIHH),
UCIOJIb30BaHNE 33aKOHOB COXPAHEHMSI MEXaHUKM B TEXHHKE (THPOCKOI, BOAOMET W JPYTHE),
JIBUTATEIh BHYTPEHHETO CTOpaHWs, MapoBas TypOWHA, OBITOBOM XOJOJUIBHUK, KOHIMIIMOHED,
TEXHOJIOTUM TIOJIyUEHHsS] COBPEMEHHBIX MAaTE€pUaJoB, B TOM YHUCJIE€ HAHOMATEepUajoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATHYECKasl 3allUTa, 3a3eMJIEHHE 3JIEKTPOIpPHOOpPOB, ra3zopaspsiaHble
JIaMIIbl, TOTYIIPOBOJHUKOBBIE TPUOOPEI, raTbBaHHUKA.

11 KJIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe noe.

B3aumoeicTBue NOCTOSIHHBIX MarHUTOB U IPOBOJHUKOB ¢ TOKOM. MaruutHoe nose. Bekrop
MarHuTHOM MHAYKIMH. [[prHIMI cynepno3suiuy MarHUTHBIX osiel. JIMHUM MarHUTHOM MHTYKLIAH.

MarHuTHOe MoJjie MPOBOJHUKA C TOKOM (TPSAMOrO MPOBOAHMKA, KATYIIKH M KPYrOBOTO
BuTKa). OmbIT Dpcresa.

Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb.

Cuna JlopeHniia, €€ HanpaBJI€HUE U MOJYJb. J|BH)KEHUE 3apsSAKEHHOW YaCTUIBI B OJTHOPOJHOM
MarHuTHOM none. Pabora cuisl Jlopenna.

MaruutHoe nosne B BeuiectBe. deppomMarHeTuky, napa- U TuaMarHeTUKH.

TexHuueckue ycTpoiicTBa M TEXHOJOTMYECKHE IIPOLECCHI: NPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, OAJIEKTPOJABHUraTesb SKOOH, YCKOpHUTENIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KapTtuna nuHUI HHAYKIIUT MarHUTHOTO TOJISt TIOJIOCOBOTO M MOJIKOBOOOPA3HOT'O MOCTOSHHBIX
MarHuTOB.

KapTuna nuHMI MarHUTHOM MHAYKLMHU MOJIS JUIMHHOTO MPSIMOTO IIPOBOAHMKA U 3aMKHYTOI'O
KOJIBLIEBOT'O IMPOBOJHMKA, KATYIIKU C TOKOM.

B3anmMozeicTere JByX IPOBOAHUKOB C TOKOM.



Cuna Amnepa.

JerictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

HaGnronenue nBrKeHUs MydKa 3J€KTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI EHCTBUS SIEKTPOU3ZMEPUTEIBHOTO TPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnegoBanne MarHUTHOTO MOJISL TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

WccnepoBanue 1ecTBUS NOCTOSIHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenue cunsl Amnepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMITEpa.

Tema 5. dnekmpomaznumnan uHOyKyu.

SIBneHue osnekTpomMarHuTHOW uHAYKUMU. llorox Bexkropa MmarHutHOM wuHAykuuu. I/C
MHAYKIUMU. 3aKOH 3JIeKTpoMarHuTHou unaykuuu dapanes. BuxpeBoe anektpuueckoe nose. Toku
dyko.

O/1C uHAYKIMY B IPOBOJHUKE, IBUKYILIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuio JleHna.

NunyktuBHocTh. Karymka MHAYKTUBHOCTM B LENM IOCTOSHHOTO TOKa. SIBieHue
camonnaykiuu. I1C caMOMHIyKIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLECChl: MHIYKLIMOHHAs N€4b, COJICHOU,
3aluTa OT 3JIEKTPU3ALUH TeJl IPU ABHXKEHUN B MAarHUTHOM I10J1€ 3EMJIN.

Hemoncmpayuu.

Habuntoienue siBiaeHMs 3J€KTPOMarHUTHOM MHYKITUH.

Hccnenosanue 3aBucumoctu 3/1C nHAYKINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO ITOTOKA.

[IpaBuio JleHna.

[Tanenue Maraura B alFOMUHHMEBOH (MeHOIT) TpyOe.

SIBrieHNE CAMOMHTYKIINH.

HccnenoBanune 3asucumoct O/C caMOMHAYKIIMH OT CKOPOCTHM M3MEHEHHs CHJIBI TOKa B
LEeMnu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

WccnenoBanue siBieHUS AIEKTPOMarHUTHOM NHIYKIIUH.

Onpenenenne NHAYKIMA BUXPEBOIO MarHUTHOT'O TIOJIS.

WccnenoBanue siBlIeHNsS CAaMOMHTYKIUH.

COopka Mo/ieH IEeKTPOMArHuTHOT'O TeHepaTopa.

Paspnen S. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Komnebarennpuas cucrema. CBoOOIHEBIE KOJIEOAHMS.

I"apmonnueckue konebanus. Kunematnueckoe U TMHAMUYECKOE OMUCAHUE. DHEPreTHYeCKoe
onucaHue (3aKOH COXPAaHEHUsS MeXaHW4Yeckol HSHepruu). BbIBOA AMHAMHYECKOrO OMUCAHUS
rapMOHUYECKUX KOJIeOaHUH U3 UX SHEPTeTUUECKOro U KHHEMAaTHYEeCKOTO OMHCaHUSI.

Amrutyaa u Qasza konebaHuid. CBA3b aMIUIMTYABI KOJEOAHWHW HMCXOMHOM BEIUYHMHBI C
aMIUTUTY/IaMH KoJieOaHuil €€ CKOPOCTH U YCKOPEHUSI.

Ilepuon u yvacrora konebanuid. [lepuoa manbix cBOOOAHBIX KOJIEOAHMH MaTeMaTHYECKOIO
MasTHUKa. [lepuos cBOGOAHBIX KOsIeOaHU MPYKUHHOTO MAasgTHUKA.

[TonsTre o 3aryxaromux kosieOaHUsAX. BeiHYX)AeHHBIE KojeOaHus. Pezonanc. PezonancHas
KpuBas. BnusiHue 3aTyxaHus Ha BUJ pe30HAHCHOW KpUBOM. ABTOKOJICOaHMS.

TexHuueckue yCTpoCTBA M TEXHOJOTMYECKHE MPOLECCHl: METPOHOM, 4Yachl, Kaudesw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuce KoaebaTeNbHOTO ABMKEHHS.

Habumoienne He3aBUCHMOCTH MEpHO/Ia MaJlbIX Kosie0aHUi rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaomux KojaeOaHuil U 3aBUCUMOCTH MEproia CBOOOIHBIX KOIeOaHUN OT
CONPOTHUBIICHUS.



HccnenoBanue KosnebaHWi TIpy3a Ha MAacCUBHOW NPYKHMHE C IeIbio (OpMHUpOBaHUS
Mpe/icTaBiIeHU 00 naealbHON MOJIENN TPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHHUs PHEPTUH MPH KOJIeOaHUIX rpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIEHHBIX KOJIEOaHHIA.

HaGmonenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

W3mepenue neproaa cBOOOIHBIX KOJIeOaHMI HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

N3ydeHnne 3aK0HOB ABMKEHUS Tela B X0J1¢ KoJieOaHH Ha yIIpyroMm IMojBece.

N3ydeHue nBUKEHUSI HUTSHOTO MasiTHUKA.

[Ipeobpa3oBanue sHEPTUH B IPY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/ABI 3aTYXaIOUINX KOJICOAHUH.

HccnenoBanue BHIHYKIEHHBIX KOJIEOaHHIA.

Tema 2. dnekmpomaznumnsle Ko1e0anus.

Konebarenbubiit  koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B UACATBLHOM
kosneOatenbHOM KoHType. ®opmyna Tomcona. CBs3p aMIUIMTYIbl 3apsja KOHJEHcaropa ¢
aMIUTUTYIOM CUITBI TOKA B KOJIEOATeTbHOM KOHTYpE.

3aKOH COXpaHEeHHUsI PHEPTUHU B HICATLHOM KOJICOATEIIEHOM KOHTYpE.

3aryxaromue  3JIeKTPOMAarHuTHbIE — KojeOaHusa.  BbIHYyXIEHHbIE  DIIEKTPOMAarHUTHBIC
Kose0aHusl.

[TepemenHnbIit TOK. MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUIUTYIHOE U JEHCTBYIOIIEe 3HAaUCHUE
CHJIBI TOKA U HANPSDKEHUS TIPH Pa3InyHON POpMe 3aBUCUMOCTH ITEPEMEHHOT0 TOKa OT BPEMEHH.

CuHycouganbHbIi epeMeHHbI TOK. Pe3unctop, KOHAeHCcaTOp U KaTyIIKa UHAYKTUBHOCTH B
LIENTA CHHYCOMIAJILHOIO IIEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HANPS)KEHUM.

Wneanvubliii Tpanchopmarop. I[IpousBonacTBo, mepemaaya U MOTpeOJIEHHUE AIEKTPUUYECKOM
SHEPTrUH.

OKOJIOTHYECKHE PHUCKM IpPU TPOU3BOACTBE IEKTpOodHEpruu. KylbTypa HCIOIB30BaHUSA
AJIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HH.

TexHnuyeckue ycTpOHCTBA UM TEXHOJIOTMUYECKHE IPOLECCHL: JJIEKTPUUECKUH 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, IMHUU JIEKTpoIepeiay.

JHemoncmpayuu.

CB0OOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

3aBUCHUMOCTh YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTH U €MKOCTH KOHTYpa.

OciorpaMMsl 3J1€KTPOMAarHUTHBIX KOJIEOAHUH.

I'eneparop He3aTyXaroIMMX 3JIEKTPOMAarHUTHBIX KOJIeOaHHH.

Monenb 3eKTpOMarHUTHOTO TeHepaTopa.

BhIHYX1€HHbIE CHHYCOMIAIbHBIE KOJIEOaHNUs.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3oHaHc mpu 1mocnenoBaTENbHOM COEOUHEHMM PE3UCTOpa, KaTYHIKM HHAYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpoicTBO M MPUHIIMIT ASUCTBUS TpaHchopMaTopa.

Monenb TUHUY 3JIEKTpoIepeIadH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Nzyuenune Tpanchopmaropa.

HccnenoBanue NEpeEMEHHOIO TOKAa 4e€pe3 IOCIIEN0BATEIbHO COEAMHEHHBIE KOHJEHCATOp,
KaTyIIKy U PEe3UCTOP.

HabntoneHue 371eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE 60JIHbIL.

MexaHuuyeckre BOJIHBI, YCIOBHS UX pacnpocTpaHeHus. [lonepeunbie U NpoaoiabHbIE BOJIHBL.
Ilepuon, cKkOpOCTh paclipoCTpaHEHUs U JJIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH: OTPaXKEHHUE,
npesioMiieHne, HTEpPEPEHITNS U TUPPAKITHUL.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

ONEKTPOMAarHUTHHIE BOJHBIL. YCIOBUS M3JIY4YEHHs SJIEKTPOMAarHWTHBIX BOJH. B3anmHas
OpHUEHTAIIMS BEKTOPOB B 3JIEKTPOMAarHUTHOMN BOJTHE.



CBolicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaKEHHE,  IMPEIOMIICHHE,  IOJIAPU3ALINA,
uHTephepeHIns u TudpaKims.

[IIkamna 3MeKTpOMarHUTHBIX BOJIH. [[puMeHeHne 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUuMIB paguoCcBs3u U TeNEeBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpoWCcTBa M IPAKTHYECKOE IPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTHI,
panap, paauonpuéMHUK, TEIEeBU30p, aHTeHHa, Tenedon, CBY-neup, ynpTpa3ByKoBas AUarHOCTHKA
B TEXHUKE U MEJIULINHE.

Jemoncmpayuu.

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOA0IbHBIX BOJIH.

Konebmronieecs T€10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habnronenue oTpaxeHus U MPeroMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHunu u AUPpakiuiy MEXaHU4eCKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

HaGiroieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBanue CBOMCTB 3JE€KTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIOMIIEHUE, MOJISpU3aLus,
mdpakius, tHTepHEpEHIIHsL.

Ob6napy>xeHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOIO U3TYUCHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsamonnHeiHOE pacnpoCTpaHeHUE cBeTa B OJHOpoAHOM cpene. Jlyd cBera. ToueuHbii
HCTOYHUK CBETA.

OtpaxeHue cBera. 3aKkOHbl OTpaxeHHsl cBera. llocTpoeHue H300pakeHUH B IJIOCKOM
3epkane. Chepuueckue 3epkania.

[Tpenominenue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb MPEIOMIICHHUS.
OTHOCHTENBHBIN TOKAa3aTeNb MpeoMIICHUs. [I0CTOSHCTBO 4acTOTHI CBETa M COOTHOILIEHHWE JJIUH
BOJIH IIPH NI€PEX0/I€ MOHOXPOMATHUECKOI'0 CBETA Yepe3 IpaHuIly pa3jiesa IByX ONTHUECKUX CPE]l.

Xon nyueit B mpusme. ucnepcus csera. CiioxxHbli coctaB Oenoro ceera. Llger.

[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoJIHOro BHyTPEHHETO OTPAKEHHUS.

CoOuparoiye U paccenBaroliye JuH3bl. ToHKas aMH3a. POKYCHOE pacCTOSTHUE U ONTHYECKast
CHJIa TOHKOHM JHMH3BL. 3aBUCUMOCTb (POKYCHOTO PAcCTOSHUS TOHKOM CepuyecKoi JIMH3BI OT €€
TFE€OMETPUH U OTHOCUTEIILHOTO IOKa3aTesl IPEIOMIICHUS.

dopMyia TOHKOW JTMH3BIL. Y BEIMYEHHE, 1aBAEMOE JTUH30M.

Xop syda, NPOLIEAIIETO JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ IIaBHOW ONTHUYECKOW OCH.
[TocTpoenne n300paxeHU TOYKU U OTPe3Ka MPSIMON B COOMPAIOIINX M PACCEUBAIONIUX JIMH3AX W
UX CUCTEMAX.

OnTuueckue nmpudopsl. Paspemaromnias ciocobHoCTh. ['11a3 Kak onTuyeckas cucrema.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Bonnoras ontuka. Matepdepentus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBHS HAOITIOACHUS
MaKCUMYMOB U MUHHUMYMOB B MHTEp()EpPEHLIMOHHON KapTUHE OT JIBYX KOT€PEHTHBIX MCTOYHHKOB.
[Ipumeps! Ki1acCHYeCKUX NHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxius ceeta. Judpakunonnas pemeérka. Y ciaoBue HaOMOACHUS IJIaBHBIX MAaKCUMYMOB
MIPY NMaJJeHUN MOHOXPOMATHYECKOr0 CBETa Ha TU(PAKLHOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JyINa, MEepPUCKOIL,
¢doroanmapar, MEKpOCKOII, IPOEKIIMOHHBIH armapat, MPOCBETIIEHUE ONTHKH, BOJIOKOHHAsI ONTHKA,
nudpakIMOHHAs perETKa.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMieHus CBETa.

Habnoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.



HccnenoBanue xo/1a CBETOBBIX IIYYKOB UEPE3 MIOCKONAPAIUIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Monenu MUKpOCKOIa, TENECKOIIa.

Hab6mronenue nnrepdepeHimu ceera.

HaGuroieHre 1IBETOB TOHKUX TUIEHOK.

Hab6mronenue qudpakuum cBera.

W3yuenne 1uQpakinOHHON PEIIETKH.

Ha6monenue audpakiinOHHOTO CIEKTpa.

Habumonenue aucrepcuu cBera.

Habmoienue nonsipusanuu cBera.

[IpumeHneHne noyIponuI0B JIUIs U3yUEHUSI MEXaHUYECKUX HAIIPSHKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomaol, npaKmuxKym.

N3mepenue nokasarens npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBAa (HAa MPUMEPE KUIAKUX
JINH3).

N3mepenune poKyCcHOro pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyuyenne n300paxeHus B CUCTEME U3 IJIOCKOTO 3€pKaJla U JINH3HI.

[Tonydenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBanue TeeCKONUYECKUX CUCTEM.

Ha6monenue nudpakuuu, nHTephEepeHNN U TOISpU3aIIH CBETA.

W3ydenue nosspusanuu cBeTa, OTPAXKEHHOIO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nutepdepeHIuu 1a3epHOro U3JIyueHus Ha ABYX IIENSX.

HaGirotenue aucriepcum.

Habmonenue u uccnenoBanue n1upakiinoHHOTO CIEKTpA.

N3mepenne 1JiMHbI CBETOBOM BOJIHBI.

[Tonmy4yeHue cniekTpa U3JIy4eHHs CBETOJMOA IPU NOMOIIH TU(PAKIIMOHHOHN PEIIETKY.

Pa3nes 6. OcHOBBI cleMAJILHOM TEOPHU OTHOCUTEIbHOCTH.

['pannnbl NpUMEHMMOCTH KJaccu4eckoil MexaHuku. lloctynaTtsl cnenuanbHOM Teopuu
OTHOCHUTEIIbHOCTH.

IIpocTpaHCTBEHHO-BPEMEHHON  HHTEpBAll. [TpeoOpazoBanust  JlopeHua. Ycnosue
NPUYUHHOCTU. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHUE BPEMEHHU U COKpAIICHHUE JUIUHBI.

DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN YaCTULIBI.

CBs13b Macchbl C 3HEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHIIbl. DHEPrus MOKOS.

TexHnuyeckne yCTpPONCTBA M TEXHOJIOTMYECKUE TIPOLECCHI: CIYyTHUKOBBIE TNPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHI.

YdeHnueckuit SKCIIepUMEHT, 1a00opaTopHble pabOThl, MPAKTUKYM.

OmnpeneneHre MMITyJIbca M DHEPTHM PEISTUBUCTCKUX dYacTull (1o ¢ororpadusiMm TPEeKOB
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Paznen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-6onnoesoit oyanusm.

PaBHOBeCHOE TeTuIOBOE M3IydeHHE (M3ITydeHne abCOMIOTHO YEPHOTO Tela). 3aKOH CMEIEHUS
Buna. ['unoresa I1nanka o kBaHTax.

®oTOHBI. DHEPTHS U UMITYITLC (POTOHA.

®otordpdext. OnbiTol A. I'. Croneroa. 3akoHbl hoTorddekTa. YpaBHeHne DUHIITEHHA IS
dbotorddekra. «KpacHas rpanuma» Gorordpdexra.

JlaBneHue cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha a0COJIFOTHO MOTJIONIAIOIIYIO H a0COIIOTHO
otpaxaromryto moBepxaocts). Oneitsel I1. H. JIeGenena.

Bonnoseie cBoiictBa yactul. Bosnsl ne bpoiurd. [[nuna BosnHbl e bpoiis u pasmepsl
00J1aCTH JIOKANIM3alliy JBIKYIICHCS dacTuilbl. KopmycKyasapHO-BOTHOBOU ayanm3M. Judpaknus
3JIEKTPOHOB HA KpUCTAJIIaX.

Cnenuduka usmepenuii B Mukpomupe. CooTHOIIEHUST HeonpenenéunocTe [ elizenoepra.

TexHuueckue yCTpOCTBa M TEXHOJIOIMYECKHE IPOLECCH: CHEKTPOMETP, (OTOIIEMEHT,
(boToaTUNK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Jemoncmpayuu.

®dotor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.



HccnenoBanue 3ak0HOB BHEIIHEro GpoTodpdekra.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIICHHSI TIOJIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauon.

Connevnas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Uccnenoanue goropesucropa.

N3mepenue nocrostaaol [lnanka Ha ocHOBe uccnenoBanus Gotodrddexra.

HccnepoBanue 3aBUCUMOCTH CHUJIBI TOKA Y€PE3 CBETOAUO/ OT HAIPSHKECHMUS.

Tema 2. @uzuka amoma.

OnbIThI 110 UCCIIEAOBAHUIO cTpoeHus aToMa. [nanerapuas moaens atoma Pesepdopna.

[Tocrynatel bopa. M3nydenue u morjouieHue (HOTOHOB INPH TEpexojne aTroMa C OJHOTO
YPOBHSI SHEPrUU Ha JAPYroMu.

Bunel criektpoB. CiekTp ypoBHEH 3HEpruu aToMa BOA0poa.

CnoHTaHHOE U BBIHYXKIEHHOE U3i1ydeHue ceera. Jlazep.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOUECCHI: CHEKTPAJIbHBIA  aHAIU3
(cTieKTpoCKoOM), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jemoncmpayuu.

Mopaenb onbiTa Pesepdopra.

Habnronenne muHeyaThIX CIIEKTPOB.

VYeTpoicTBO U IeHCTBHE CYETUNKA HOHU3UPYIOIINX YACTHUL.

Onpenenenye JJIMHBI BOJIHBI JIA3€PHOTO U3ITYUECHHUSL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

HaGuroienne JTMHeWYaToro CreKTpa.

HccnepoBanue cnekTtpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U HU3MEPEHHE MOCTOSHHOM
PunGepra.

Tema 3. Duszuka amommno2o A0pa u 31eMeHmMapHbIX YACHUY,.

Hyxnonnas mozpens sinpa I'eiizenOepra—lBanenko. 3apsn sapa. MaccoBoe uucio sjpa.
N3oTomsl.

PaguoaxktuBHOCTh. Anb(a-pacnaz. OJEKTPOHHBIM M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIyYEHHUE.

3aKkOH paJuoOaKTHBHOro pacnaaa. PanumoakTuBHble wH30TONBl B mpupone. ColicTBa
MOHM3UPYIOUIETO HU3JIy4YeHHUs. BiusHue painoakTUBHOCTH Ha JKMBBIE OpraHu3Mbl. ECTeCTBEHHBIN
¢don uznyuenus. [Jozumerpusi.

DOHeprust cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl spa.

Anepurie peakuu. [enenne u cuares saep. SAaepueie peaktopsl. [Ipobiemsl yrpapiseMoro
TEPMOSAIEPHOTO CUHTE3a. DKOJIOTMUECKUE aCIIEKThI Pa3BUTHUSA SAEPHON SHEPTETHKU.

MeTobl perucTpaluy U UCCIIEJOBaHUS 3JIEMEHTAPHBIX YaCTHII.

@yHIaMEeHTaIbHBIE B3auMMOJEHCTBUA. bapnmoHbl, Me30HBI M JentoHsl. [IpeacraBienue o
CrangapTtHoil Moaenu. KBapk-TiIF0OHHAst MOJI€NIb aIpPOHOB.

®dusuka 3a npenenamu CrannapTHol mojenu. TEéMHas MaTepust U TEMHasi SHEPTHUSL.

EnunctBO uznueckoil KapTUHBI MUpa.

TexHnyeckue ycTpolcTBa M TEXHOJOTMYECKHE NPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJIEPHBIN pEaKToOp, TEPMOSIEPHBIN peakTop, aToMHasi 60MOa, MAarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (GoTorpadusm).

HccnenoBanue paJuoakTUBHOTO (hOHA € MCTIOJIb30BAaHUEM J103UMETPA.

N3ydenue noriomuieHus: 0eTa-4acTUl] aIFOMUHUEM.

Pa3nea 8. DiieMeHTBI aCTPOHOMMH U ACTPO(PHU3UKH.

Otanbl pa3BuTus acTpoHOMHH. [IpuKiiamHOoe U MUPOBO33PEHUYECKOE 3HAYEHHE ACTPOHOMMH.
[TpruMeHNMOCTH 3aKOHOB (PU3HUKH I O0BSICHEHUS IPUPOJIBI KOCMHUYECKUX OOBEKTOB.

Meroasl acTpOHOMHUYECKHMX HccienoBaHMil. COBpEMEHHBIE ONTHUYECKHE TEJIECKOIbI,
panuoTenecKonsl, BHEATMOC(hEpHas aCTPOHOMHUSI.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, JIAaHETHI, UX BUIUMOE ABH)KCHHUE.

Conneunas cucrtema.

Comnue. ConHeyHasi akTUBHOCTh. McTounuk sHeprun CoHIa U 3BE3I.



3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMMa «CIEKTpPaJIbHBIN KIacC — CBETUMOCTBY.
3BE3abI TVIaBHOM MOCIENOBATEILHOCTH. 3aBUCUMOCThL «MacCa — CBETHMOCTELY I 3BE31 IJIaBHOU
nocieaoBarenbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE IPEACTABIEHUS O
IPOUCXOKACHNU U 3BoJoLK CoHLA U 3BE3/. DTalbl )KU3HU 3BE3].

Mineunsii [IyTe — Hama [Manaktuka. [lonoxenue u npmxenue Connna B [amaktuke. Tumbl
rajakTHk. PaguoranakTiky U kBasapsl. YEpHbIE ABIPHI B SApaxX rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoi. 3akon Xa0O6ma. PazGeranme ramaktuk. Teopus
bosbiioro B3psiBa. PennkToBoe usnydyeHue.

MacmrabHas cTpykTypa Beenennoii. MertaranakTuka.

Hepeménnsle npo0ieMbl aCTpPOHOMUH.

Yuenuueckue naoniooenus.

HaGmtonenus 3BE€31HOro Heb6a HEBOOPYKEHHBIM I'JIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN ISl OTIPENICIICHUS TTOJIOKEHUSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3us CeBepHOTo Motylmapus 1 spKue 3BE3/bl.

Habnronenus B Teneckon JIyHbI, IUTaHET, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUH.

Du3nyecKuii MPaKTHKYM.

Crioco0b1 m3MepeHns (pU3MYECKHX BEIWYHH C MCIIOJIb30BAaHHUEM aHAIOTOBBIX U IU(PPOBBIX
U3MEPUTENIbHBIX NPUOOPOB M  KOMIIBIOTEPHBIX  JIaTYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEIIbHBIE TIOTPEIIHOCTH U3MepeHHi (pru3ndeckux BenuurH. OLeHKa rpaHuIl OTPEIIHOCTEH.

IIpoBeeHne KOCBEHHBIX M3MEPEHUH, MCCIEOBAHUN 3aBUCUMOCTEN (U3NYECKUX BEJUYMH,
MpOBEpKa MPEIOKEHHBIX TUIOTE3 (BHIOOP W3 paboT, ONMMCAHHBIX B TEMATHYECKHX pa3zaeax
«Y4eHNYEeCKUH IKCIIEPUMEHT, J1JAOOpaTOpPHbIE pabOThI, IPAKTHUKYM).

O0o0maroniee NoBTOpPEHUeE.

O06o011ieHne U cucTeMaTH3alMs COAEepKaHUs pa3esioB Kypca «MexaHukay, «MoliekyspHas
bu3Mka U TepMOAMHAMHKA», <«JeKTpoauHamukay, «Konebanuss u  BOJHBY, «OCHOBBI
CNELMANIbHOM TEOpUU OTHOCUTENbHOCTHY, «KBaHTOBas ¢u3nka», «IeMEHThl ACTPOHOMHHM U
acTpOPUUKI».

Poinb ¢pu3uku 1 aCTPOHOMUM B SKOHOMUYECKOH, TEXHOJIOTHUECKOM, COLMAIbHON U 3THYECKOH
cdepax IesTeNbHOCTH YEJI0BEKa, poJib U MECTO (PM3MKHU M aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOMH
KapTMHE MHpa, 3HAu€HHE ONUCATEeIbHOW, CHUCTEMAaTH3UpYIOIleH, OOBSICHUTENbHOM U
MporHocTudecko (yHKIUN (U3NYECKOW Teopuu, poiib (U3HUecKoil Teopurn B (HOPMUPOBAHUU
NPEJCTaBICHUNA O (PU3UYECKON KapTHHE MHpa, MECTO (PU3NYECKOH KapTUHBI MUpPa B 00OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUI O IpUpPO/IE.

MesknpeamMeTHbie CBA3H.

N3ydyenue kypca ¢usuku yriyonéHHoro ypoBHS B 11 kiacce ocyuiecTBisieTcs ¢ y4€TOM
COZIep KaTeNIbHBIX MEXIIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu
U TEXHOJIOTUH.

MesicnpeOmemmuvle nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3HAHUA:
SBJICHWE, HAY4HbIH (QakT, rumnore3a, (u3NuUeckas BeJIWYMHA, 3aKOH, TEeOopHs, HalJIo/eHue,
9KCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHUE, TOTPEIIHOCTH HW3MEPEHUH, U3MEPUTEIbHBIE
npubopsl, nudpoBas 1adbopaTopusl.

Mamemamuka: pelieHHe CHUCTEMbl ypaBHEHHMH. TpuroHoMmerpudeckue (QyHKIMHM: CHHYC,
KOCHUHYC, TAHT€HC, KOTaHTE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. BekTopbl M HX
IPOEKIIMM Ha OCH KOOpAMHAT, CIOXKEHHE BEKTOPOB. [Ipom3BOAHBIE 3JIEMEHTAPHBIX (HYHKIIMMA.
[Ipu3naku nmo100Us TPEYroabHUKOB, ONPEIeIeHNE TUIOMIAIU TUIOCKUX QUTyp U 00bEMa Tel.

Buonozusa: snekTpuyeckue SBICHUS B )KUBOW MpUpPOJE, KoJeOaTelbHbIe IBUKEHUS B KUBOU
IPUPOJE, DSKOJIOIMYECKHE PHUCKHM MPU IPOU3BOACTBE 3JIEKTPOIHEPIHH, 3SJIEKTPOMArHUTHOE
3arpsiI3HEHUE OKPYKAIOLIEH Cpelpl, YJIbTpa3ByKoOBas IUarHOCTMKa B MEAMLMHE, ONTHYECKUE
SBJICHUSI B )KMBOM MPHUPOJIE.

Xumua: CTpOGHHE AaTOMOB M MOJIEKYJ, KpHUCTAUIMYECKass CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghua: marnuTHBIE TONMIOCa 3€MJIM, 3aJIe)KM MAarHUTHBIX pyl, (OTOCBEMKA 3eMHOU
MMOBEPXHOCTH, cericMorpad.

Texnonozua: NpUMEHEHNE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMATrHUTOB, 3JEKTPOJBUTATEIb
Slko0Ou, TreHepaTop IEPEMEHHOr0 TOKa, WHAYKIUOHHAs Ieyb, JIMHUU DJEKTpolepenad,



AJIEKTPOABHUraTeNb, pajaap, paguoONpUEMHUK, TeENeBU30p, aHTeHHa, Tenepon, CBY-neus,
YJIBTPa3ByKOBasl JUArHOCTHKAa B TEXHUKE, IPOCKLIMOHHBIMA ammapaTr, BOJOKOHHAs OINTHKA,
coJlHe4YHas OaTapesi, CIIyTHHUKOBbIE PUEMHHUKH, SepHAs YHEPTEeTHUKA U IKOJIOTHYECKUE aCTIEKThI e¢
pa3BUTHS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3uKa» JOKHBI OTPa)xarhb
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIUEHN JIMYHOCTH, CUCTEMOM I[IEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPEHHHUX YOEXKIICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBa, paCIIMpPEHUE KU3HECHHOTO
OTbITa U ONBITA JESATEILHOCTU B MPOIIECCE peau3alii OCHOBHBIX HANpaBJICHUI BOCIUTATEIBHOMN
NESTEIbHOCTH, B TOM YHCJIE€ B YACTH:

rpakIaHCKOr0 BOCTIMTAHHUS:

¢ chopMHPOBAHHOCTH IPAKIAHCKON IMO3UIIUN O0YJAOIIEroCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YjieHa POCCHICKOTO OOIIECTBa;

® [PUHATHE TPATUIHOHHBIX OOIIEYENIOBEYECKHMX TI'yMAaHUCTUYECKMX M JAEMOKPATHUYECKHX
IIEHHOCTEH;

® TOTOBHOCTb BECTM COBMECTHYIO [I€ATEIbHOCTh B MHTEpPECax TIPaxkIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNH;

® YMCHHC B3aMMOJICHCTBOBATH C COMMAILHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX (YHKITUSIMU
Y Ha3HAUYCHUEM;

® TOTOBHOCTH K TYMAHUTApPHOU U BOJIOHTEPCKOM JI€ATEIHHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS

¢ c(hopMHPOBAHHOCTH POCCUICKON Ipa’kJaHCKOW MIEHTUYHOCTH, TaTPUOTH3MA;

® [ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHIKCHHUSM POCCUMCKUX YUEHBIX
B 00y1acT (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

e chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO IMOBE/ICHNUS,

® CMOCOOHOCTH OIICHMBATh CUTYallMI0O U NMPUHHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JACSITEILHOCTH YUEHOTO;

® OCO3HAHHE JINYHOTO BKJIAJa B TOCTPOECHUE YCTOWUHUBOTO OYAYIIETO.

3CTETHYECKOr0 BOCIIUTAHMS:

® HCTETMYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAash ICTETUKY HAYYHOI'O TBOPUYECTBA, IMPHUCYILETO
¢bu3nyeckoit Hayke.

TPY0BOI0 BOCIIUTAHUS:

e HHTEpeC K pa3nu4HbIM chepam mpodhecCHOHATBLHON AESITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢u3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymyiiedt mpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHEI;

® TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO W CaMOOOpa3oBaHHI0 B o0jacTu (PU3MKHU Ha
MIPOTSHKEHUH BCEH KU3HHU.

IKOJIOTMYECKOr0 BOCTIMTAHUS:

¢ chopMHpPOBAHHOCTH JKOJNOTUYECKOW KYIBTYPBI, OCO3HAHUE TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

® [UJIJAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUUA B OKPYXKAIOIICH Cpelie Ha OCHOBE 3HAHUS LETeH
YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA;

® paclIMpeHHEe OMbITa AEATEILHOCTU SKOJIOTMYECKON HAIpPaBIEHHOCTH Ha OCHOBE MMEIOIIMXCS
3HaHUH 10 (PU3MKe.

HEHHOCTH HAYYHOT0 MO3HAHUS:

¢ chopMHPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
(bU3UIECKOI HAYKH;



OCO3HAaHUEC NCHHOCTHU H&y‘-IHOﬁ ACATCIIbBHOCTH, T'OTOBHOCTH B IPOLCCCC U3YUYCHUA (I)I/I3I/IKI/I
OCYHICCTBJIATDL MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B T'PYIIIC.

METAIIPE/IMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE e CTBUS
Ba3oBble Jiornyeckue aeicTBHA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEIENATD LU NEATEIbHOCTH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU UX JOCTHKCHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHBOPEYHS B pacCCMaTpUBAEMBIX (PU3HUECKHUX SBICHUSX;
pa3pabarbIBaTh IJIaH PEUICHUs MPOOJIEMBI C YYETOM aHAM3a UMEIOIIUXCS MAaTePUATbHBIX H
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLEHMBAThb COOTBETCTBHE PE3YJIbTAaTOB LEIAM,
OLICHUBATH PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

KOOPJAMHUPOBAaTh U BBIIOJHATH pPAabOTy B YCIOBUSAX pPEANBHOTO, BHUPTYAJIBHOTO U
KOMOMHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTUBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX POOIEM.

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

BIIa/IETh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHI U METO1aMU (PU3UUYECKOM HAYKH;
BIIa/IETh HAaBBIKAMH Y4e€OHO-MCCIIEOBATENLCKOM M MPOEKTHOM MJESITeNbHOCTH B 00JIaCTH
(U3HUKHN, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY MOWCKY METOJOB PEIICHHUS
3a51a4 (pU3UIECKOro CoMepiKaHus, TPUMEHECHUIO PA3IMYHBIX METOJIOB ITIO3HAHUS;

BIIQJIETh BUJAMH JESATEIBHOCTH IO TOJNYYEHUIO HOBOTO 3HAHUS, €ro HWHTEpIIpeTaluu,
peoOpa3oBaHUI0 U TMPUMEHEHHIO B Pa3IMYHBIX y4YEOHBIX CHUTYallUsX, B TOM YHCIE IMPHU
CO3/IJaHUU yYEOHBIX MTPOECKTOB B 00JaCTH (HU3UKU;

BBISIBJIATh NTPUYMHHO-CJIEJICTBEHHBIE CBA3M M aKTyaJIM3MpOBaTh 3a/ady, BBIIBUTATh THUIIOTE3Y
e€ pelleHMs, HaXOJUThb apryMEHTHl JUIsl JOKa3aTelbCTBA CBOMX YTBEpPXKICHUH, 3a/1aBaTh
rapamMeTpbl U KpUTEPUU PEILICHNUS,

AHAJIM3UPOBATH MOJTYYEHHBIE B X0/I€ PEUICHUS 3aJaul pe3yIbTaThl, KpUTUYECKU OLEHUBATHh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

CTaBUTh U (POpMyIHUpPOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BaTEIbHOUN NEATEILHOCTH, B TOM
qHclie IPU U3YYeHUU (HU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh NMEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEIECATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI M 33]]a4H, TOTYCKAIONNE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BIIAJIETh HAaBBIKAMHU TMOJIydeHUs HHpopMammu (QU3UIECKOTO COACpKAHHS M3 HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSITEILHO OCYIIECTBJIATH TIOWCK, AaHalM3, CHUCTEMAaTH3aIUio |
MHTEpIpEeTaHIo MHPOPMAIMK Pa3INYHbIX BUJOB U (YOPM MpEICTaBICHHUS;

OILICHUBATh JOCTOBEPHOCTH HH(OpPMAIIHH;

HCIIOJIB30BATh CPEACTBA I/IH(l)OpMaHI/IOHHBIX U KOMMYHUWKAIIUOHHBIX TEXHOJIOTUH B PEIICHNN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a]1a4 C COOJ0/IeHueM TpeOOoBaHUM
SPrOHOMHUKH, TEXHUKU O€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHusl, TPABOBBIX U AITHYECKUX
HOPM, HOpM HH(GOPMAITMOHHONW O€3011aCHOCTH;

CO3J1aBaTh TEKCThI (DU3MYECKOTO COZEPIKAHUS B PA3IUYHBIX (hopMaTax ¢ yuéTOM Ha3zHAUCHUS
uHbOpMallUM W IIEJICBOW ayAUTOPUH, BBHIOMpas ONTHMAaJbHYIO (OpMY MpPEACTAaBICHUS U
BU3YaJIN3aIlUH.

KoMMmyHuKaTHBHBIC yHHBepcaibHble YueOHbIe 1eHCTBHUA:

OCYILIECTBIATH OOIIEHNE HA YpoKaX (PU3UKU M BO BHEYPOUHOIl 1€ TENbHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;



MIOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHIHOW M MHIUBHUYaIbHON pabOTHI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JICHA KOJUIEKTHUBA;

IIPUHUMATH LIEJIM COBMECTHOU JIEATEIBHOCTH, OPraHU30BbIBATh U KOOPIAMHUPOBATH EHUCTBUS
0 €€ JNOCTHKECHMIO: COCTAaBIATH IUIAH JEHCTBHUM, pacHpencisTh POIU € Y4ETOM MHEHUH
YYaCTHHUKOB, OOCYKJIaTh pE3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHUBATh KaYeCTBO CBOETO BKJIAJa M KAXKIOTO YYaCTHHKA KOMaH/bI B OOLIMI pe3yibTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEH C IO3ULIUU HOBHU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATH IMO3UTUBHOE CTPATErHYECKOE MOBEACHUE B PA3JIMYHBIX CUTyalUsAX, IIPOSBIIATH
TBOPYECTBO U BOOOpa)keHUE, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranuzanmusi:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATEIBHYIO JEATEIBHOCTh B 00JIacTH (QU3UKU U
aACTPOHOMHUHU, BBISIBJIATH TPOOJIEMBI, CTAaBUTH U (POPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IUUIAH PEIICHHS PAcYETHBIX M KA4YECTBEHHBIX 3a1ady, IUIaH
BBITIOTHEHUSI TPAKTUYECKOW paboThl ¢ YYETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHUM;

JTaBaTh OIIEHKY HOBBIM CUTYaIIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNlaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MIPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYAMUIIMH B 00J1acTH (DU3UKH, TTOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHTb KOPPEKTHBBI B JE€SATEIbHOCTh, OLIEHUBATh
COOTBETCTBHUE PE3YIbTATOB LIEISIM;

BJIaJIeTh HAaBBIKAMU TO3HABaTENIbHONW pe(eKcHM KaK OCO3HAHMS COBEPIIAEMbIX JACHCTBUM U
MBICIUTENBHBIX MTPOLIECCOB, UX PE3YNbTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI pedIeKCHUH TSl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO pEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHWKEHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPH aHAJIN3€ PE3YJIbTAaTOB ACATEIbHOCTH;
MPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAJIM3€ PE3YJIbTAaTOB ACATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B npouiecce 1ocTHKEHNS TUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS IPOrpaMMBI 10 (PU3HKE NIl YPOBHS
cpeanero o0riero o0pa3oBaHusl y 00y4arOIMXCsl COBEPILICHCTBYETCS YMOLMOHAIBHBIN UHTEIICKT,
Iperoaralonii copMUpOBaHHOCTE:

CaMOCO3HAHUs, BKJIOYAIOMIETO CIIOCOOHOCTh TMOHMMATh CBOE 3MOIMOHATILHOE COCTOSHUE,
BUJIETh HAIPABJICHUsS Pa3BUTHs COOCTBEHHOW IMOIMOHAIBLHOUN cdepbl, ObITh YBEPEHHBIM B
ceOe;

CaMOpPETyJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJICHUE, CIIOCOOHOCTh aaNTHPOBATHCS K SMOIIMOHATHHBIM U3MEHEHHUSIM U TIPOSIBIISITH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMU, BKIIOYAIONIEH CTpEMIICHHE K JOCTIDKCHHIO LEMH U YCIexy,
ONTUMU3M, HHUITUATUBHOCTh, YMEHUE IEHCTBOBATH, HCXO/IS U3 CBOMX BO3ZMOXKHOCTEH;
AMIIATUH, BKIIOYAMOIIEH CIMOCOOHOCTh TIOHMMATh OSMOIIMOHAIBLHOE COCTOSHUE IPYTHX,
YYUTBIBaTH €T0 TIPU  OCYIISCTBICHHH OOMICHHS, CIHOCOOHOCTh K COYYBCTBHIO H
COTIEePEKUBAHUIO;

COITMAJIEHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JIPYTUMHU
JOABMH, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOH(IUKTHI.



[NPEAMETHBIE PE3VJIbTATHI
K xonny obyuenuss B 10 knacce nipeiMeTHble pe3yibTaTbl Ha YIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUM:

MOHUMATh POJIb GPU3UKU B IKOHOMHUYECKON, TEXHOJIOIMUECKON, IKOJIOIMUECKON, COLIMAIBHON U
ATHUYECKOU cepax NesTeIbHOCTH YeOBEKa, POJIb U MeCTO (PU3MKH B COBPEMEHHOH HaydyHOH
KapTMHE MHpa, 3HAYCHHE ONMCATENbHOW, CHCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW U
MPOTHOCTUYECKON (YHKIMKA (DU3HYECKONW TEOPHH — MEXAaHUKH, MOJEKYJISPHOW (PU3MKH H
TEPMOJIMHAMUKH, POJIb GU3NYECKON TEOpUH B (OPMUPOBAHUU IMPEJCTABICHUN O HU3NUECKOM
KapTUHE MUPA;

pa3nuyath yCJIOBUS NPUMEHHUMOCTH Mojiesiell (U3UYECKUX TeJN W TPOLECCOB (SIBICHUIN):
MHepLUalbHas CcUcTeMa oOTc4éra, aOCONIOTHO TBEPAOE TENO, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JBI)KEHHE, CBOOOIHOE TMaJeHue, a0CONMIOTHO ymnpyras aedopmarius,
aOCOJIIOTHO YIpYyroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHUS, MOJENM TIa3a, *KMIKOCTU U
TBEPAOro (KpPUCTAJUIMYECKOT0) TeNa, UACAIbHBIM ra3, TOYEYHBIM 3apsa, OJHOPOIHOE
ANEKTPUYECKOE I10JIE;

pa3nuyath yciaoBus (TPaHUIBI, OOJIACTH) MPUMEHHUMOCTH (DU3UYECKUX 3aKOHOB, IMOHUMATh
BCeoOImMi XapakTep (GyHIaMEHTAIBHBIX 3aKOHOB U OTPaHUYEHHOCTH MCIIOJIb30BaHMUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH MEXAHUUYECKHUE IPOLIECCHl M SIBJICHUS, HCIOJIb3ysl OCHOBHBIE
MIOJIOKEHHUSI M 3aKOHBI MEXAHHWKH (OTHOCHUTEIHFHOCTh MEXaHHYECKOTO JIBHKECHHUS, (POPMYIIBI
KMHEMaTUKH pPaBHOYCKOPEHHOI'O [IBM)KEHHUs, npeoOpasoBanus [amwies Uil CKOpOCTH U
nepeMeleHus, 3akoHbl HploTOHa, NMPUHIMI OTHOCUTENBHOCTU [ anuiies, 3aKOH BCEMHUPHOIO
TATOTEHMS], 3aKOHBl COXPAaHEHMsI UMITYJIbCa U MEXaHWYECKOH 3HEpruu, CBs3b pabOThI CUIIBI C
M3MEHEHHEM MEXaHWYEeCKOW HHEpPruM, YCJIOBMSI paBHOBECHS TBEPIOTO Tejia), MpPU 3TOM
HCIIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE 3AaKOHOB, YKa3bIBaThb YCIOBHUS MPUMEHMMOCTH
¢u3nuecKux 3aKOHOB: IMpeoOpazoBaHui ['ammies, BTOporo m Tperhero 3akoHoB HpbroToHa,
3aKOHOB COXPAaHEHUS UMITYJIbCA U MEXaHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJIM3UPOBaTh M OOBICHATH TEIUIOBBIE MPOIECCHl M SIBICHUS, HCIOJb3YsSd OCHOBHBIE
nonioxkeHnss MKT u 3akoHbl MojexkynsipHOW (U3MKHM M TEPMOJMHAMUKU (CBS3b JIaBICHUS
UJCAIBHOTO Ta3a €O CpedHEM KUHETHMYECKOM DJHEpPrued TEeIUIOBOTO JABI)KEHHA U
KOHIICHTPAllUEH €ro MOJIEKYJ, CBS3b TEMIIEpaTyphbl BELIECTBA CO CPEAHEN KUHETUYECKON
JHEPrue€il TEIUIOBOTO JBMXKEHHS €ro 4YacTHUl], CBS3b JAaBJIEHUS HUICAIBHOIO Ta3a C
KOHIEHTpAlMEl MOJIEKYJI M €ro TeMmIleparypoil, ypaBHeHue MenneneeBa—KnamneipoHna,
NEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHs SHEPrHMM B TEIUIOBBIX IpoIeccax), MpU
3TOM  HCIOJIb30BaTh MAaT€MaTHYEeCKOE BBIPA)KEHHWE 3aKOHOB, YKa3bIBaThb  yCJIOBHS
IIPUMEHMMOCTH ypaBHeHHsI MeHeneesa—Knaneiipona;

aHAJIM3UPOBATh U OOBSCHITH DJIEKTPUUECKUE SBJICHUS, UCIOJb3Ys] OCHOBHBIE MOJOXKEHUS U
3aKOHBI JJIEKTPOJAMHAMUKH (3aKOH COXpaHEHMsI JJIEKTpudeckoro 3apsijaa, 3akoH Kyona,
MIOTEHLMAJIBHOCTh 3JIEKTPOCTATUYECKOIO MOJIsI, NPUHLHUI CYNEPIO3ULUN 3IEKTPHUUECKUX
oJIed, MpHU 3TOM yKa3bIBasi yCIIOBUSI MPUMEHUMOCTH 3akoHa KysoHa, a Takke MpakTUYecKH
Ba)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa N7 ydyacTKa LENU U JUIsl 3aMKHYTOM 3JIEKTPHUUYECKOM
uenu, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akonst @apajes AJis 2JIEKTPoIIn3a);
ONUCHIBATh (U3UUECKHE TPOLECCHl U SIBJICHUS, HCHOJIb3yd BEIMUYUHBL IepeMelIeHHE,
CKOPOCTb, YCKOPEHHE, HMMIIYJIbC T€Ja M CHCTEMBI TEJ, CUIa, MOMEHT CHJIbI, JaBIICHUE,
NOTEHIMAJIbHAsl HHEPIUs, KUHETUYeCKas JHEprusi, MEXaHudeckas 3Heprus, paboTa CHIIBL,
LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, Chjla TSKECTH, CUJIAa YIPYTOCTH, CUJIa TPEHHUS, MOLIHOCTD,
SHEPTHsl B3aMMOJICUCTBHS Tenma ¢ 3eMiéid BOMM3M €€ TOBEPXHOCTH, DHEPTUS YIPYrou
neopManuy MpyXHUHBI, KOJMUYECTBO TEIJIOTHI, aOCONIOTHAs TeMIepaTypa Tena, padora B
TEPMOJIMHAMUKE, BHYTPEHHSSI SHEPIUsl UAEAIBHOTO OJHOATOMHOIO ras3a, padboTa HJealbHOrOo
ra3a, OTHOCHUTEIbHAas BIAXHOCTh Bo3ayxa, KIIJ[ wmaeanpbHOro TEmIoOBOro JBUTraTeNs;
JNEKTPUYECKOE II0JIC, HANPsKEHHOCTH JJIEKTPUYECKOTO IOJsl, HANPsHDKEHHOCTh OIS
TOUEYHOI'O 3apsifa WM 3apsOKEHHOro Iapa B BaKyyMe€ W B JAMIJIEKTPUKE, IMOTEHIIMAI



3JEKTPOCTATUUECKOTO TOJIsl, PA3HOCTh IMOTEHIMAJIOB, 3JIEKTPOABMIKYILAs CHJIA, CHUJIA TOKA,
HampsDKeHHWEe, MOIIHOCTh  TOKa, dJEKTpHueckas EMKOCTh IUIOCKOTO  KOHJAEHcaTopa,
CONMPOTHUBIIEHWE YYacTKa IEeNu C TMOCIEAOBATeIbHBIM M TapajljIeIbHBIM COCIUHEHHEM
PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO MOJI KOHACHCATOpa;

OOBSICHSITE OCOOCHHOCTH TMPOTEKAHHUS (PUINYSCKUX SBJICHHIA: MEXaHHYECKOE JBWKCHHE,
TEIJIOBOE JIBM)KEHUE YaCTHI[ BEIIECTBA, TEIJIOBOE pPABHOBECHE, OPOYHOBCKOE JBUXKEHHUE,
muddy3us, wucnapeHue, KUIEHWE M KOHJEHCAlMs, IUIaBIIEHWE M KpUCTAJIU3alus,
HaIpPaBJIEHHOCTh TEIUIONEPEauu, IICKTPU3ALMS T, SKBUIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsSKEHHOTO MTPOBOIHHKA;

MPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OIHOM (PU3MUECKOW BEIWYMHBI OT JPYro ¢
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUM, NMPU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTH (DU3MUECKUX BEJIMYMH B BUIEC I'paUKOB C Y4ETOM
aOCOTIFOTHBIX MMOTPEITHOCTEN H3MEPEHUH, IeTIaTh BRIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHUS;
MIPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BETUYHH, IPU 3TOM BBIOMPATH ONTUMAIIbHbII
METOJI M3MEpEHUs, OICHUBATH a0COJIIOTHBIE U OTHOCHUTENIbHBIC MOTPEITHOCTH MPAMBIX H
KOCBEHHBIX U3MEPEHHI;

MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON THUMNOTE3bl: IUJIAHUPOBATH HKCIIEPUMEHT,
coOMpaTh JKCHEPUMEHTAIBHYIO YCTaHOBKY, AaHAJIM3WPOBATh IOJIYYCHHBIC PE3yJbTaThl H
JIeNIaTh BBIBOJ] O CTaTyce MPEeI0KEHHON TUIIOTE3bL;

co0IoIaTh IpaBmiIa 0€30MacHOro TPy/a MpHU MPOBEACHNUN UCCIICAOBAHUHA B paMKax y4eOHOTO
AKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-MCCIIEIOBATEILCKOW M IMPOCKTHOM IEATEIHHOCTH C
UCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1a00OPaTOPHOTo 000PYA0BaHNUS;

pemaTth pacu€THBIC 33/1a4d C SIBHO 33/IaHHOW M HESBHO 3aJaHHOW (DM3MYECKOM MOJEINbIO: Ha
OCHOBaHWMW aHaJM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (DM3MUECKON MOJETH, OTBEYAIOIICH
TpeOOBaHUSAM 3a/layd, NPUMEHATh (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl
(bU3UYECKUX TEOpUH TMPU HCIOJIB30BAHUM MATEMAaTHUUYECKHUX METOJOB pEIICHUs 3ajad,
MPOBOANTH PAacu€Thl HA OCHOBAHMHM WMEIOLIUXCSA JAHHBIX, AHAIM3UPOBATH PE3YNbTaThl U
KOPPEKTUPOBATH METOJIBI PEIIEHUS ¢ YUETOM MOJIYUCHHBIX PE3YJIbTATOB;

peliaTh KauyeCTBeHHbIE 3a7auu, TPeOYIolue MPUMEHEHUsI 3HaHUN U3 Pa3HbIX pa3lesioB Kypca
bu3MKY, a TaKkKe MHTETPAllMKd 3HAHUHM U3 IPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIIA!
BBICTPaMBaTh JIOTUYECKYIO IIETIOYKY pPAaCCYKJIEHUM C OMOpOod Ha H3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIIOIb30BaTh TEOPETUYECKHE 3HAHUSA I OOBSICHEHHUS OCHOBHBIX MPHUHIIUIIOB pPabOThI
M3MEPUTENILHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;
MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUMCKHX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU,
B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
aHAJIM3UPOBATh M OIEHWBATH TIOCJIEACTBHUS OBITOBOM W TPOW3BOJCTBEHHOW EATETHLHOCTH
YeNoBeKa, CBA3aHHON ¢ (PU3MUECKUMU MPOIIECCaMHU, C MO3UIIUN IKOJIOTHUECKO 0€30MacHOCTH,
MPEACTABICHUI O pallMOHATHFHOM TPHUPOAOIOIH30BAHUN, & TAKKE Pa3yMHOM HCIOIb30BAaHUH
JOCTHKEHUIN HAyKU ¥ TEXHOJOTUH 7S TadbHEHIIero pa3BUTHUS YeJI0OBEUECKOro O0IIeCcTBa;
MPUMEHATHh Pa3JIMYHbIE CIOCOOBI paboThl ¢ WH(OpManuend (U3NIECKOTO COACPKAHUA C
WCTIOIb30BAaHUEM COBPEMEHHBIX HWH(OPMAIMOHHBIX TEXHOJOTHUM, TPH STOM HCIOJIb30BaTh
COBpeMeHHbIe WH(OPMAIMOHHBIE TEXHOJIOTUU I TMOWCKA, MEePepadOTKH W TMPEAbSIBICHUSI
y4eOHOW W HAy4YHO-TIONMYJSPHOW WHGOpPMAIMU, CTPYKTYPHUPOBAHHMS ¥ HWHTEPIpPETAUN
uH(pOpMaLlUY, TONYYCHHOH U3 PA3IUYHBIX HWCTOYHUKOB, KPUTHYECKH aHATM3UPOBATH
MoJiydaeMyro MH(GOpMalMI0O U OLEHUBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HAHUU, TAK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINH;

MPOSBIIATH OPraHU3alMOHHBIEC U MO3HABATENIbHBIE YMEHUSI CAMOCTOSITEILHOTO PUOOpETEHUS
HOBBIX 3HAHUH B MPOIIECcCe BHIMOIHEHUS MPOCKTHBIX U YU€OHO-UCCIEI0BATENbCKUX PadoT;
paboTaTh B TpYIIE C HMCIOJHEHWEM Pa3IUYHBIX COIUANBHBIX pPOJICH, IUIAHHUPOBATH PaboTy
TPYIIbBI, PAallMOHATBHO PaCHpelesaTh NesATeIbHOCTh B HECTAHAPTHBIX CUTYAIHsIX, aIeKBATHO
OLICHMBATh BKJIAJ] KAXJI0TO U3 YYACTHUKOB IPYIIIBI B PEIlIEHUE paccMaTpUBaeMOi poOIeMBl;
MPOSIBIIATh MOTHBAIMIO K Oyaymied mpodeccHoHANbHON AEATeIbHOCTH 10 CHEIUAIBHOCTIM
(U3UKO-TEXHUYECKOTO MPOUITSL.



K xonny obydenust B 11 knacce mpenMeTHBIE Pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JOJDKHBI
oTpaxkaTb C(HOPMUPOBAHHOCTD Y OO YJAFOIINXCSI YMEHUMN:

MMOHUMATh POJIb (PU3UKKM B IKOHOMHYECKOH, TEXHOJIOTMYECKOW, COIHUAILHON M ITHYECKOM
cdepax IesTeIbHOCTH YeNOBEKa, POJIb U MeCTO (PU3MKH B COBPEMEHHOW HAy4YHOW KapTHHE
MHpa, pOJib ACTPOHOMHH B MPAKTUYECKON NEATEIIBHOCTH YEJIOBEKA M JIaJbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE ONHUCATEIHHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEILHONW U
MporHocTuyeckoil GyHKUUN (HU3NUECKON TE€OpUU — AIIEKTPOIMHAMUKHU, CHEIHATbHON Teopuu
OTHOCUTEIIbHOCTH, KBAHTOBOM (PHU3MKH, pPONb (U3UYECKOH Teopuu B (OPMHUPOBAHUHU
MpeCcTaBiIeHU 0 (U3MUECKON KapTUHE MHUpa, MECTO (PU3NYECKOM KapTHHBI MHpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEACTABICHUI O IPUPOIE;

pasnuyath yCIOBHUS MPUMEHHUMOCTH MojeNiell (U3MUecCKUX Tell U MPOIECCOB (SBICHHI):
OJTHOPOJIHOE D3JIEKTPUYECKOE M OJAHOPOJHOE MArHUTHOE I0JIs, FapMOHMYECKHE KosieOaHus,
MAaTeMaTUYECKUl MasTHUK, WICAIbHBIM MPYKUHHBIA MAasTHUK, TapMOHUYECKUE BOJIHBI,
UJeanbHBIM KoneOaTeabHbIl KOHTYp, TOHKAas JIMH3a, MOJEJIed aroMa, aTOMHOIO sjapa u
KBaHTOBOI MOJIETIN CBETA;

pa3nuyath yciuoBHs (TPAaHUIBI, OOJACTH) MPUMEHHUMOCTH (U3NYCCKUX 3aKOHOB, TTOHUMATh
BCeoOImMi XapakTep (GyHIaMEHTAIBHBIX 3aKOHOB U OTPaHUYEHHOCTh MCIIOJIb30BaHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHITH JIEKTPOMATHUTHBIE NMPOLIECCH] U SIBJICHUS, UCIIOJIb3Ys] OCHOBHbIE
MIOJIOXKEHUS U 3aKOHBI 3JIEKTPOJUHAMHUKU M CIIELHUAIbHOW TEOPUU OTHOCUTEIBHOCTU (3aKOH
COXpaHEHUs JIEKTPUUYECKOro 3apsia, cuiia Amiepa, cuia JlopeHua, 3aK0H 3JIeKTPOMarHuTHON
uHayKuy, npasuwio Jlenna, cBsa3p 31C caMOMHIAYKITMU B AJIEMEHTE JIEKTPUYECKOM LIETH CO
CKOPOCTBIO M3MEHEHMSI CHJIbI TOKA, IOCTYJaThl CHEUHATbHOM TEOPUU OTHOCUTEIBbHOCTH
OHHIITEHA);

aHAJM3UPOBaTh M OOBSCHATH KBAHTOBBIE MPOLECCHl M SBJICHUS, HCHOIb3Yys IOJIOKEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DHHIITEHHA U1 poTo3(ddekTa, mepBblii U BTOPON MOCTYNATHI
bopa, npunHIUn cooTHOIIEHUs HeompeneneéHHocTe ['elizenOepra, 3aKOHBI COXPaHEHHS
3apsA0BOIO0 M MAacCOBOTIO YHWCEN M DHEPrUHU B SACPHBIX pPEaKLUsAX, 3aKOH paJHOaKTUBHOIO
pacmaja);

ONHUCHIBaTh (U3NYECKHE NPOLECChl U SBICHMS, HUCHONb3ys BEIMYUHBI: HaNpsHKEHHOCTh
MEKTPUYECKOTO TOJ, MOTEHIHAI 3JIEKTPOCTATUYECKOTO TIOJS, Pa3HOCTh IOTEHLHUANOB,
ANEKTPOABIIKYILAs CUJIA, MHAYKIMS MarHUTHOTO TOJISl, MarHUTHBIA THOTOK, cujia Ammepa,
MHIYKTUBHOCTD, DJJIEKTPOABMKYIIAs CHUJIa CaMOMHAYKLUHU, DSHEPIUs MAarHUTHOTO IIOJIS
MIPOBOJHHKA C TOKOM, PENSATUBUCTCKUNA UMITYJIbC, TOJIHASL SHEPTHS, SHEPTUS ITOKOSI CBOOOHOM
YaCTHUIIbl, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsijl SApa, SHEPTHs CBSA3U S/pa;
OOBSACHATH OCOOEHHOCTH MPOTEKaHUS (U3NUYECKUX SIBJICHH: 3JIEKTPOMArHUTHAs WHIYKIIHS,
CaMOWHJIYKIIUS, pe30HaHC, uHTepdepeHuss BOJH, Audpakuus, AUCIEPCHs, IOJHOE
BHYTpEHHEE OoTpaxkeHue, porodnekTpudeckuii 3¢ ekt (potorddexr), anbda- u 6era-pacmaisl
sa5ep, raMMa-usilydeHue sjaep, (pusmueckue MPUHIMIBI CIEKTPaIbHOIO aHalu3a U paboThI
nazepa;

OTIpeIeNIsATh HAalpaBJIeHUEe UHAYKIIMHM MarHUTHOTO TOJISl TPOBOJAHMKA C TOKOM, CHJIBI AMIiepa U
cunel JIopeHia;

CTPOUTH M300paKEHHE, CO3/]aBaeMOe IJIOCKUM 3€pKajioM, TOHKOW JHMH30M, U PAacCUUTHIBATH
€ro XapaKkTepUCTUKH;

MIPUMEHATH OCHOBOIIOJIATAOIINE aCTPOHOMHUYECKHUE TOHATHUS, TCOPUH U 3aKOHBI JJI1 aHAJIA3a U
00BsICHEHUS! (PU3NYECKHUX MPOIECCOB, MPOMCXOIAIMINX B 3BE3AAX, B 3BE3AHBIX CHUCTEMax, B
MEXTIAKTUIECKOH Cpelie; TBIKCHUsI HEOSCHBIX TeJl, DBOJIIOINY 3BE3/] 1 BeeneHHoi;
MPOBOJIUTH MCCIIEAOBAHHE 3aBUCHUMOCTEH (PU3UYECKUX BEJIWYMH C MCIOIb30BAHUEM MPSIMBIX
U3MEPEHUH, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJbTaThl MOTYYEHHOM
3aBUCHUMOCTH (PM3WYECKUX BEIMYMH B BUJAE I'paUKOB ¢ y4ETOM aOCONIOTHBIX MOTPEUTHOCTEM
M3MEpPEHUH, 1eNaTh BHIBOJIBI 110 PE3YNbTaTaM UCCIIEOBaHMS;



MIPOBOANTHh KOCBEHHBIC M3MEPECHUS (DU3MUECKUX BEIUYHH, TIPU 3TOM BBIOMPATH ONTUMAIBHBII
METOJlT W3MEPEHHs, OICHUBATh AOCONIOTHBIE W OTHOCUTENIBHBIC IOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHON THUMOTE3bl: IUIAHUPOBATH HKCIIEPUMEHT,
coOuparh HSKCHEPUMEHTAIbHYI0 YCTaHOBKY, aHaJM3UPOBATh IOJYYEHHbIE pPE3yJIbTaThl H
JIeJ1aTh BBIBOJI O CTATyCE MPEAIOKEHHOM TUTIOTE3bI;

OMMCBIBATh METO/IbI OJYYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUI;

coOroaTh nmpaBuiia 6€30MacHOro Tpy/a MpH MPOBEICHUH UCCIEIOBAHUM B paMKax yueOHOTro
AKCIIEPUMEHTA, MPaKTUKyMa M y4eOHO-HUCCIIEeIOBATEIbCKOW U TMPOEKTHOU JEATENbHOCTH C
MCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIA0OPaTOPHOTO 000PYAOBaHNUS;

peuats pacuéTHble 33a4u C SBHO 3aJIaHHOM M HESIBHO 3aJaHHON (DHU3MUECKONl MOJIENbIO: Ha
OCHOBaHUHU aHaIM3a YCJIOBUS BBIOMPATh (PU3MUECKHE MOJENH, OTBeuarolue TPeOOBaHUSIM
3a/la4d, TPUMEHATh (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH M TOCTYJIAThl (PU3MUECKUX TEOPUI
IIPY HCHOJb30BaHUM MaTeMaTHYECKUX METOJOB pEUICHUs 3aJay, MPOBOJUTH pacy€Tbl Ha
OCHOBAaHMM HUMEIOIINUXCS JTAaHHBIX, aHAJTU3HPOBATH PE3YJIbTaThl U KOPPEKTHPOBATH METOIbI
peuieHus ¢ y4€ToM MOJyYEHHBIX pPe3yJIbTaTOB;

peniaTh Ka4eCTBEHHbIE 3a/1a4uM, TPEOYyIOIIe MPUMEHEHHUSI 3HAaHUM U3 Pa3HBIX pa3JeioB Kypca
(GU3MKY, a TaK)KEe MHTETPAIMHA 3HAHUHN U3 JPYTHX MPEIMETOB €CTCCTBCHHO-HAYYHOTO ITUKJIA!
BBICTPaNBaTh JIOTUYECKYIO LIETNOYKY pPacCyKIE€HUW C ONOpOM Ha HU3YYEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Ui OOBSICHEHUS OCHOBHBIX MPUHIHUIIOB PAOOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOLIECCOB;
MIPUBOJIUTH TIPUMEPHI BKIIAJa POCCHUCKHX U 3apYOSKHBIX YICHBIX-(DH3UKOB B Pa3BUTUE HAYKH,
B 00BSICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTHIA;
aHAJIM3UPOBATh U OLIEHUBATH TOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOW EATEIHHOCTH
YEJIOBEKA, CBA3AHHOM ¢ (PM3MYECKUMU MPOIECCaMU, C TTO3UIIUNA IKOJIOTUUECKONU 0€301MacHOCTH,
MPEACTABICHUI O pallMOHATBHOM IPHUPOAOIOIb30BAHUH, a TAKKE Pa3yMHOM HCIOJIb30BAaHUU
JTOCTH>KEHHUM HAYKH U TEXHOJIOTHH JJIs1 JATbHEHIIIET0 pa3BUTHS YEIOBEUECKOT0 OOIIECTRA;
MPUMEHSITh pPa3IMYHbIE CIOCOOBI paboThl ¢ WHGpopManued (GU3NUEeCKoro coaepKaHus C
WCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH, MPH 3TOM HCIOJIb30BaTh
COBpeMEHHBbIE MH(POPMAIIMOHHBIE TEXHOJOTHUU JUIsl TIOMCKA, MEPEpadOTKU W TIPEAbSIBICHUS
yuyeOHOW W HAy4YHO-TIOMYNISApHOW WH(OpMaNMU, CTPYKTYpUPOBAaHUS U HHTEPIpPETALUU
nHpOpManuy, TOJYYEHHOW U3 PA3JIUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATh
MoJiydaeMyr0 MH(GOpPMAaIMI0O W OLIEHWBaTh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOIIUXCS
3HaHWH, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHUKA HHPOPMAIINH;

MPOSIBIIATh OPTraHU3AIMOHHBIEC U MO3HABATEIBHBIE YMEHHUSI CAMOCTOSITETLHOTO TIPUOOPETEHUS
HOBBIX 3HAHUH B MPOIIECcCe BHIMOIHEHHSI POCKTHBIX U YUeOHO-UCCIIEIOBATENLCKUX PadoT;
paboTaTth B TPYMIE C HCIOJHEHWEM PAa3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATH PabOTy
TPYIIIIBI, PAIMOHAIIBHO PACTIPEACISITh IEATeTLHOCTh B HECTAHIAPTHBIX CUTYAIIUsIX, aJICKBAaTHO
OILICHHUBATh BKJIAJ] KQXKIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHHE pacCMaTPUBAEMOM TIPOOIEMBI;
MPOSIBJIATE MOTHBALUIO K Oyaymied mpodecCuOHaTbHON JESITEIbHOCTH M0 CHEIHATBHOCTIIM
(hUBUKO-TEXHHUECKOTO MPODHUIISL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne HaumeHoBaHue pa3jiesioB U TeM
n/n NPOrpamMMbl

KoanyecTBo 4acosB

Bcero KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Paznea 1. HAYUHBIA METO/1 IO3HAHUS ITPUPOIbI

11 ‘ Hayunslii MeTO IO3HAHUS IPUPOLBI 2

Hroro no pazneny 2

Paznen 2. MEXAHUKA
2.1 Kunemaruka 12 1 1
2.2 JlnHamuka 12 1 3
2.3 3aKOHBI COXPAaHEHHSI B MEXaHUKE 12 1 1
2.4 CraTuka TBEpIOTO Tena 3 1

Hroro o pasneny 39

Paznena 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO KHHETUYECKOW TEOPUH 12 1 1
3.2 ArperatHble cocTosiHUS BelecTBa. da3oBbie 6

epexo0/Ibl

3.3 TepmoauaaMuka. TeruIOBbIe MAITUHBI 12 1

Hroro 1o pasneny 30

Paznena 4. QJIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE T0JIE 12 1
4.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 12 1 2
4.3 TokM B pa3nu4HbIX cpeaax 5

Hroro 1o pasneny 29

Paznea 5. PU3HUECKHAN MPAKTHKYM
51 ‘ Ou3ndecKuii MpaKTHKyM 0 0

Hroro 1o pasuery 0

PesepBHOE Bpemst 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 9




11 KIIACC

Ne ni/m HaumeHoBaHue pa3iesioB U TeM KoJunyecTBo 4yacoB JJIeKTPOHHbIE
NMmporpaMmMbl Bceero Kontpoabubie | Ilpakruuyeckue | (uudposbie)
padoTbI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pasznen 1. JIEKTPO/IMHAMUKA
1.1 MarsuTHoe 1oJje 8 1
1.2 DNeKTpOMarHuTHast MHAYKIIHS 9 1 1
Wroro no pazueny 17
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHnueckre KoeOaHus 5} 1
2.2 DIeKTPOMarHUTHHIE KOJICOaHMUsI 11 1
2.3 MexaHuuyecKue 1 3JeKTPOMarHuTHbIE 10 1
BOJIHBI
2.4 Ornrtuka 19 1 3
Htoro no pazneny 45

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 | Ocnoes CTO 5
HToro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOITHOBOM AyaJIn3M 10 1 1
4.2 ®duszuka atoma 4
4.3 @du3nKa aTOMHOTO SApa U 2JIEMEHTAPHBIX 11 1
JaCTHI]
Hroro o pasneny 25
Paznen 5. JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU
5.1 | DJIeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 9
HWToro no pazneny 9
Paznea 6. PU3HUYECKHAN MPAKTHUKYM
6.1 | Dusnueckumii mpakTHKYM 0 0
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
7.1 CucremaTu3zanus 1 00001IeHNnE 1 1
MPEMETHOTO COJIEPYKAHUS U OIbITa
JeSITeTbHOCTH, IPUOOPETEHHOTO TIPH
n3yueHnu kypca ¢usuku 10 — 11 kimaccoB
Uroro no pazgeny 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 8




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka Kosaun4vecTBo 4acoB Hara JJIeKTPOHHbIE
n/n Be Kontpo pakTn U3y4yeHHus | HUPpPOBBIE
ero | JbHbIE yeckune o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
1 HNucrpykrax no Th. ®dusnka — Hayka o IpUpo/IE. 1
Hay4nple MeTO/IbI TO3HAHUS OKPYXKAIOIIETO MUPA.
2 DKCIepUMEHT U TEOpHs B IPOIECCE TO3HAHUS IPUPO/IBL. 1
Crioco0b1 n3mMepeHus (pU3NIECKUX BETUYMH.
[TorpeurtnocTn n3MepeHuit GU3NIECKUX BeTUIHH. Posb
1 MecTo (hM3HUKH B (POPMUPOBAHUN COBPEMEHHOU
HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON JAESITETbHOCTH
JIIOJIEH.
3 Mexanunueckoe nBrxkeHne. CucreMa oTcyeTa. 1
4 CriocoObl OMMCaHMsI MEXaHUUYECKOTO JIBHKEHUS. 1
Tpaekropusi, IyThb, IEPEMEIICHHE.
5 PaBHOMepHOE MPSAMONIMHENHOE TBUKEHHE. 1
I'paduueckoe onrcanne paBHOMEPHOTO
MPSIMOJIMHEHHOTO JBUKECHUS
6 OTHOCHTEIHHOCTh MEXaHUYECKOTO JIBUKCHHUS 1
7 BxoaHast KOHTpoJibHas paboTa 1
8 HepaBnomepHoe aBukenne. MrHoBeHHasi CKOpPOCTb. 1
Yckopenue. [IpsmonuHeliHoe IBMKEHUE ¢ TOCTOSHHBIM
YCKOpPEHHEM
9 I'paduueckoe onucaHue NPSIMOJIMHEHHOTO IBUKEHUS C 1
MIOCTOSTHHBIM YCKOPEHUEM
10 CBoOoaHoOe najieHre. Y CKopeHrue CBOOOTHOTO MaICHHS. 1
11 JIaGoparopnas pabota Ne 1 «3yuenue qBmxeHus rena, 1 1
OpOIIEHHOTO TOPU3OHTATHHOY
12 Kpuonuneiinoe nBuxenue. [[BuxeHne MaTepuaabHOU 1 bubmuoreka [IOK
TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
13 KunemaTtuka BpamaTeabHOro ABUKEHUS. YTIIOBas U 1
JMHEWHas! CKOPOCTH BPAICHHSL.
14 KonTtposnbHas padora Nel o treme "Kunemaruka" 1 1
15 [IepBe1it 3ak0oH HeroToHa. MTHEpLIMaIbHBIE CUCTEMBI 1 bubnnorexka [JOK

orcu€ra. [Ipununn orHocurenbHOCTH [ anmiies.

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

HeunepuuanbHsie cucTEMBI OTCUETA

16 Cuna. PaBHOelcTBYIOIIAs cuia. Bropoit 3akoH bubnmoreka [JOK
Herotona. Macca https://m.edsoo.ru/ffOc3be8

17 B3anmopencraue ten. Tperuit 3akod Herotona bubmmoreka [IOK

https://m.edsoo.ru/ffOc3be8

18 [IpuHnun cynepniosunuu cwi. Pemenue 3ana4 Ha
IpUMeHeHHe 3akoHoB HproToHa

19 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD bubnmoreka [JOK
rPaBUTAIMOHHON U MHEPTHOU MAcCChI https://m.edsoo.ru/ff0c3d00

20 Cwuia TSOKECTH U yCKOPEHHUE CBOOOTHOTO IMaICHUS

21 JIaGoparopnas pabota Ne2 "V3ydenue 1BUKEHUS Teaa
110 OKPYXHOCTH"

22 JIBu>keHHEe HEOECHBIX TN U UX UCKYCCTBEHHBIX bubnnorexa [HOK
ciyTHUKOB. IlepBas kocMuyeckas CKOpOCTb. 3aKOHBI https://m.edsoo.ru/ff0c3d00
Kennepa

23 Cuna ynpyroctu. 3akoH ['yka. Bec tena bubnuoreka [IOK

https://m.edsoo.ru/ff0c3el8

24 JIaboparopHast pabota Ne 3 «M3mepeHune )KeCTKOCTH
IPY>KUHBD»

25 Cuna tpenus. [Ipupona u Buabl cui Tpenus. [{Buxenue bubnuorexa [JOK
B XKMJIKOCTHU U Ta3e ¢ y4ETOM CUIIBI CONIPOTUBIIEHUS https://m.edsoo0.ru/ff0c3f76
Cpelibl

26 JIaGoparophas pabota Ne 4 «3mepenue koappunuenra
TPEHUS CKOITBKECHUS

27 KonTtposnbHast pabota Ne2 o teme "JIlnHamuka"

28 Nmnynbc MaTepuanbHOW TOUKH, CUCTEMBbI bubnnorexka [JOK
MaTepuaibHBIX TOYEK. LIeHTp Macc cucTeMbl https://m.edsoo.ru/ff0c43d6
MaTepHaAbHBIX ToueK. Teopema 0 TBUKEHUU IICHTPA
Mmacc

29 WMnynbe CHITbI M U3MEHEHHE UMITYJIbCa Tela. 3aKOH
COXpaHEHMs UMNYNbca. PeakTHBHOE IBM)KEHHUE

30 MOMEHT UMITyJThCa MaTepUATbHON TOUYKH.

31 PaboTa cwiibl Ha MaJIOM ¥ Ha KOHEYHOM TIEPEMEIIICHUH. bubnmuorexa [JOK
I'paduueckoe npescraBiaeHne padoThl CHIIbL. MOIIHOCTD https://m.edso0.ru/ff0c4502
CHUTBI

32 Kunernueckas sneprus. Teopema 00 U3MEeHEHUN bubnuorexa [IOK
KMHETHYECKOW DHEPIrUU MaTEpUAIILHON TOYKU https://m.edso0.ru/ff0c4502

33 [ToreHanbHble U HENOTEHIIUATbHbIE CHIIBI. bubnuoreka [IOK
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ITorenumaneHas sHeprus. Bropas kocMuueckas
CKOPOCTh

https://m.edsoo.ru/ff0c461a

34 Tperbst KocMuyecKkass CkopocTh. CBs3b pabOTHI 1 bubmuorexa [JOK
HEMOTEHUMAJIbHBIX CUJI C ©BMEHEHHEM MEXaHUYECKON https://m.edsoo.ru/ff0c478c
SHEPTUU CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPIrUuu

35 JlabGopaTopHas padota Ne 5 «3ydyeHue 3akona 1
COXpaHEHHS MEXAHUYECKOW YHEPT UM

36 AOcooTHO TBepoe Teio. [loctynarensHoe u 1 bubnuorexa [JOK
BpalaTeabHOe IBHKEHHUE TBEPAOTo Teja

37 Crnosxenue cuil, NPUIOKEHHBIX K TBepaoMY Teny. LlenTp 1
TSDKECTH TeJa. Y CIIOBHS PABHOBECHS TBEPIOTO TeIa.

Bunel paBHOBecus

38 JlaboparopHast pabota Ne6 «lI3yueHue paBHOBECHs Tela 1
MOJ1 ICMICTBHEM HECKOJIBKUX CHII»

39 KonTponbras padorta Ne 3 1o Teme "3aKkoHBI 1
COXpaHEHUs B MeXaHUKe"

40 Pa3BuTue npeacraBieHnii 0 IpUpPOE TEILIOTHI. 1 bubnuorexa [JOK
Ocunosuble nonoxenuss MKT. lud¢ysus. bpoynosckoe https://m.edsoo.ru/ffOc4dc2
JIBUKCHHC

41 Macca u pazmepsl Mosiekyn (atomoB). KomraectBo 1
BentectBa. [locrosiHaas ABoraapo

42 CrpoeHne ra3000pa3HbIX, KUJIKUX U TBEPBIX TEIl. 1
XapakTep ABMKCHUS U B3aMOJICHCTBUS YaCTHI]

BEIIECTBA

43 OcnoBHoe ypaBHeHne MKT 1

44 Temneparypa. TermoBoe paBHoBecue. [Ikana [enbcus 1

45 CBs3b a0COTIOTHOM TeMIepaTypbl TEPMOANHAMHYECKON 1
CHUCTEMBI CO CPEHEN KNHETUYECKOM dHEprue
MOCTYMATEILHOTO TEIJIOBOT'O IBUKEHHUS €€ YacTHUI]

46 VYpasuenue Menneneera-Kianeiipona. 1

47 ["a30BbIe 3aKOHBI 1

48 W3onporiecchl B U1€aIbHOM ra3e ¢ HOCTOSHHBIM 1
KOJIMYECTBOM BEIIECTBA

49 I'paduueckoe npecTaBIeHHE U30MPOLIECCOB: N30TEPMA, 1
M30X0pa, n3obapa

50 JIaGoparopHas pabota Ne 7 "DkcnepuMeHTaIbHAs 1

rpoBepka 3akoHa ['eii-JIroccaka"



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2

o1 Kontponsnas padora Ne4 o teme "OcnoBst MKT" 1

52 HacpliienHble 1 HEeHachIIEHHbIE Tapbl. KauecTBeHHas 1
3aBUCHUMOCTH TJIOTHOCTH U JJABJICHUSI HACHIILIEHHOTO
napa oT TeMIIEpaTyphl, HX HE3aBUCUMOCTh OT 00bEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhI
KHUIICHUSI OT JaBJICHUS B KHUJIKOCTH

53 BraxxnocTh Bo3yxa. AGCONIIOTHAS M OTHOCUTEIbHAS 1
BJIQKHOCTh

54 CpoiicTBa xuakocTh. [IoBepXHOCTHOE HATSIKEHUE. 1

55 CmaunBaHue U HecMaunBaHue. Kanuuisipel 1

56 dazoBbIe IEPEeXObl. Y paBHEHHE TEIJIOBOTO OamaHca 1

57 TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. 1
AHUM30TPONHUS CBOMCTB KPUCTAJIIIOB

58 Hedopmaru TBEpAOTO Tena. PacTshkeHHe U ckaTue. 1
Cnsur. Moayns HOnra. Ilpenen ynpyrux nedopmanuii

59 BuyTpennss sueprus 1

60 DnemeHTapHas padoTa B TepMOJAMHAMUKE. Berancienue 1
paboTsl 1o rpaduKy mnpoiecca Ha PV-auarpaMme

61 Pacuér xonudecTBa TEIIOTHI IPU TEIUIONEpeaaye 1

62 [TapooGpa3oBanue u koHaeHcanus. Vcrmapenue u 1
KHTIEHHE. Y IebHAs TeIJIoTa Mapoo0pa3oBaHus

63 [1naBneHue u kpucramuzanus. Y aejbHas TemioTa 1
iasseHus. CyOnumanus

64 IlepBblii 3aKOH TEPMOAMHAMHUKHI 1

65 KonnyecTBo TemnoTs! 1 paboTa Kak Mepbl H3MEHEHHUS 1
BHyTpeHHeH 3Heprun TJ1 cucremsl

66 Bropoii 3ak0H TepMOAMHAMUKY /17151 PABHOBECHBIX U 1
HEPaBHOBECHBIX TporieccoB. HeoOpaTumocThb
IPUPOJHBIX TPOIIECCOB

67 [Tpunimne! geiictBus TermnoBbix MamuH. KIT/] 1

68 TenoBoe paciimpeHne KUAKOCTEN U TBEPIBIX TEIl. 1
YpaBHEeHHE TEIJIOBOTO OajlaHca

69 KonrtponsHast pabora no Teme "TepMouHaMHKa. 1
da3oBbIe IEpEXOABI"

70 DnexTpusanus Tea U €€ IposBICHUS. DJIEKTPUIECKUI 1
3apsi. J{Ba BUa IIEKTPHUYECKHX 3apsiIOB. 3aKOH
COXpaHEeHHUs 3apsijia

71 B3anmogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3aKOH 1




Kynona

72 OnexTpuueckoe noie. Ero nelicTBrue Ha 31€KTpUUECKUE
3apsiabl. bianskoaeicTBue U AEHCTBUE HA PACCTOSTHUM

73 Hanpsok€HHocTs anexTpuueckoro noss. [IpoOHbIit
3apsia. JInHUKM HanPsKEHHOCTHU HJIEKTPUYECKOTO MOJIS.
OHOPOIHOE AIIEKTPUUYECKOE TOJIe

74 ITone TouedHOro 3apsaa u 3apsyKEHHOTO 1apa.
[IpuHIuMI cyneprno3unuu nojaen

75 ITpOBOIHUKY U JUAIEKTPUKHU B 3JIEKTPOCTATHUECKOM
1oJie

76 [TorennuanpHast SHEPIrUs 3apsijia B 3JIEKTPOCTaTUIECKOM
nosie. [ToTeHman 3JeKTpocTaTHUECKOTO OIS

77 [ToTeHIIMaNBHOCTh 3JEKTPOCTATUYECKOTO TOJISL.
Pa3HOCTh NOTEHIMATIOB M HAIPSKCHHE

78 CBs3b HaIPSHKEHHOCTH NOJISL U PA3HOCTH MOTEHIMAJIOB
JUISL DIIEKTPOCTATUIECKOTO TOJISt

79 Konnencarop. 25ekTpo€MKOCTh KOHACHCATOPA.
DeKTpOEMKOCTb IJIOCKOr0 KOHIEHCATOpa

80 DHeprus 3apsHKEHHOT0 KOHACHCATOpa

81 KonTponbHas pabota no Teme "DnexTpuyeckoe mnosie"

82 Cuna Toka. IlocTossHHBIN TOK. Y CJIOBHUS CYIIECTBOBAHUS
MIOCTOSIHHOT'O 3JIEKTPHUUECKOT0 TOKA

83 3akon Oma ay1s ygacTka HenH. DJISKTPUIecKoe
COIIPOTHBIICHHUE

84 3aBUCUMOCTb CONIPOTUBIIEHUS! OJJTHOPOIHOTO
MIPOBOJIHUKA OT €r0 AJTUHBI U IUIOIIAIH MTOTIEPEYHOr0
CCUCHHS

85 [TocnenoBarenbHOE, NapaiesIbHOE, CMELIAHHOE
COEIMHEHUE MTPOBOTHUKOB

86 Pacuér pa3BeTBIEHHBIX eKTpuUeckuX neneil. [IpaBnma
Kupxroga

87 JlabopaTtopHas pabota Ne 8 "IlocrnenmoBarensHoe U
napajielIbHOe COSMHEHUE TPOBOTHUKOB

88 Pabora anekrpudeckoro Toka. 3akoH Jxoyis —JleHia

89 MOUIHOCTb 3EKTPHUUECKOro TOKA. TernaoBas MOIIHOCTb,
BBIJIENIsIeMast Ha PE3UCTOpe

90 OJIC 1 BHyTpeHHEE CONPOTHUBIICHHE UCTOYHUKA TOKA

91 3axon OMa 171 OJIHOM (3aMKHYTOM) 2JIEKTPUYECKON




(005
92 JIaGoparopnas padota Ne9 "Uzmepenune D/1C u 1 1
BHYTPEHHET0 CONPOTHUBIICHUSI HICTOYHHKA TOKA"
93 Konrponsnas padora o reme "[locTostHHBIIHI 1 1
AJIEKTPUYECKUM TOK"
94 DneKkTpruyecKasi MPOBOAUMOCTb Pa3JIMUHBIX BEIIECTB. 1
DJIEKTpUYECKUH TOK B MeTasuiax. CBepXIpPOBOJIUMOCTb
95 DNEeKTPUYECKUH TOK B MOIYIPOBOAHHUKAX. 1
[TosynpoBoIHUKOBEIE TPUOOPHI
96 DJIEeKTpUUECKUi TOK B Bakyyme. BakyyMHbIe TpuOOpbI 1
97 DNEeKTPUYECKUI TOK B paCTBOpaxX M pacIuiaBax 1
AJIEKTPOIHUTOB. 3aKoHbl Papajes s IEKTPOIIN3a
98 DneKTpruyecKuil Tok B razax. [lmazma 1
99 [ToBTOpeHue Templ MexaHuka 1
100 IToBTOpenue Tembl MonekynspHas pusuka 1
101 [loBTOpeHue TeMbl DIEKTPOAMHAMUKA 1
102 Hrorosas KoHTpOJIbHAS paboTa 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 9
11 KJIACC
Ne Tema ypoka KosmnuecTBo yacoB Hara DJIeKTPOHHbIE
n/n Bce Kontpo IMpakTuy | H3y4YeHUs uudposbie
ero | JIbHbIE ecKme o0pa3oBaTte/ibHbIE
pa6orel | padoThI pecypcsbl
1 MarnutHoe nose. MHAyKIMs MarHUTHOTO TOJIst 1
2 Cuna Amnepa 1
3 [TpumeHneHue 3akoHa Amnepa. DJIeKTpOU3MEpPUTENbHbIE 1
npubOopbI
4 [Tpumeps! pemenus 3agau no reme Cuna Ammnepa 1
5 Cuna JlopeHua, e€ HanpaBiieHUE U MOAYJb. [[BrxkeHMe 1
3apsDKEHHON YacTHIIBI B OJTHOPOTHOM MarHUTHOM I10JIE
6 [Tpumeps! perenus 3a1au no teme Cuna Jlopenua 1
7 MarnuTHOe nosie B Beniectse. @eppoMarHeTky, napa- u 1
JMaMarHeTUKH
8 Unctpykrax no Th. JlabopaTtopnas padora Ne 1 1 1
«Habmoienne 1efCTBUSI MarHUTHOTO MOJISI HA TOK»




9 SIBneHue anexTpoMarHuTHOM MHAYKIUU. IIoTOK BEekTOpa 1
MarHMTHON MHIYKIIUU

10 ITpaBumo Jlenna. 3aKoH 3J1€KTPOMAarHUTHOW WHTYKIITHH 1

11 OJ1C uHAYKIMY B ABUKYIIUXCS TPOBOJIHUKAX 1

12 [Tpumepsl penienus 3a1a4 mo TeMe "3akoH 1
AJIEKTPOMATHUTHON UHAYKITUU"

13 Nuctpykrax no Th. JlabopaTopnast pabota Ne 2 1
«3ydeHue siBJIeHUS IEKTPOMATHUTHON MHAYKIIUN

14 SIBnenne caMOMHAYKIUU. THAYKTUBHOCTE. DHEPTHs 1
MAarHUTHOTO TIOJISI

15 Pemenue 3amau o reme SABnenue camounaykiuu. JJ[C 1
CaMOMHTyKITUU

16 [ToBTOpEeHHE 1 0000IIEHNE TEMbI MarHuTHOE TI0JIC. 1
DNEKTPOMArHUTHAS WHYKIIHS

17 KonTponbHas pabota no teme "DnekTpoarHaMuKa" 1

18 CB00OOIHBIE KOJIEOAHUS. 1

19 ["apmMoHMUeckue KojaeOaHus 1

20 [Tpumepsl penenus 3a1ad mo treMe "["'apmMoHuvecKre 1
Kosiebanus"

21 Huctpykrax no Th. Jlaboparopuast padorta Ne 3 1
«OmpeneneHne yCKOpeHHus CBOOOTHOTO MaICHUS MPH
MTOMOIIN MasITHUKA)

22 3aryxaromue konebanus. BeiHyX1eHHbIE KoJeOaHMsl. 1
Pe3onanc

23 OnekTpoMarHuTHele Kosebanus. KoaeGaTeabHbIN KOHTYP 1

24 ®opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsi/ia 1
KOHJIEHCATOpa C aMILTUTYI0M CHUJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

25 ITpumeps! pemienus 3a1ad no reme "["'apmMoHnyeckue 1
AJIEKTPOMArHUTHBIC KoJeOanus"

26 [TepemeHHbII TOK. Pe3ncTop B 11eNM MepeMEHHOT0 TOKa 1

27 KoHzeHcaTop 1 KaTynika HHIYKTUBHOCTH B LIETIH 1
MIEPEMEHHOT0 TOKa

28 Pe3oHaHC B 3JIEKTPUYECKOH TIeTTH 1

29 [Tpumepsl pemienus 3aga4 1o reme "llepemeHHbIN 1
AIIEKTPUYECKHUI TOK"

30 ABTOKOJICOaHUS 1

31 ["'enepatop nepemenHoro Toka. TpancdopmaTtop 1




32 [Ipou3sBosacTBO, epeaaya U NOTPEOICHUE IITEKTPHUECKON 1
SHEPrUuu

33 [Tpumepsl pemrenns 3aga4 o tTeme "Tpancdopmarop. 1
Ilepenaua snexrposneprun’

34 MexaHuuyeckue BOJHBI. XapaKTEePUCTUKA MEXaHUUECKUX 1
BOJIH

35 3BYKOBBIC BOJIHBI 1

36 [Ipumepsl penienus 3a1a4 no TeMe "MexaHnuueckue 1
BOJIHBI"

37 Wutepdepenums, audpaxius 1 noaspu3anus 1
MEXaHUYECKUX BOJH

38 DJEeKTpOMarHUTHBIC BOJHBI. M3myueHne 1
AJIEKTPOMArHUTHBIX BOJIH

39 DKcIepUMEHTATbHOE O0OHAPYKEHHE HIIEKTPOMArHUTHBIX 1
BOJIH. [11OTHOCTH OTOKA 3IIEKTPOMATHUTHOTO
U3JTy9eHUsI.

40 [TpuHIMIBI paAMOCBS3U U TeNEBUACHUS. Pamnonokamnusi. 1
DNIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJibl

41 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. Pa3BuTHe cpencTs 1
CBSI3HU

42 [Tpumeps! pemienus 3a1a4 Mo TeMe "IIeKTPOMarHuTHHIE 1
BOJIHBI"

43 Kontposbnas padota o teme "Kosiebanust u BOJHBI" 1

44 CKOpoCTh CBETa 1

45 OTtpaxenue ceta. [lnockoe 3epkano. Chepuueckoe 1
3epKajio

46 [Tpumeps! perieHus 3a1a4 1o reMe "3akoH 1
PSMOJIMHEHHOTO paclpoCTpaHEHHsI CBETa. 3aKOHBI
oTpakeHus ceera'

47 [Ipenomnenue cBera. [lomHOE OTpakeHUEe CBETA. 1
ITpenenpHBIN Yro MOJHOTO BHYTPEHHET0 OTPAXKEHUS

48 [Tpumeps! pemienns 3a1a4 mo TeMe "3aKoH MPeToMIICHUS 1
cseta. [lonHoe oTpaxkeHue ceera"

49 Nuctpykrax o Th. JlabopaTopnast pabota Ne 4 1
«M3MepeHne nokasaresst MpeJoMIICHHs CTEKJIay

50 Jlunsel. [locTpoenne n300pakeHnil B JIMH3E 1

51 @PopMmysia TOHKOH JIMH3BL. Y BEIMYEHHUE JTMH3BI 1

52 ITpumeps! pemenns 3aga4 no teMe "JInH3b1" 1




53 Wuctpykrax no Th. JlaboparopHas padora Ne 5 1
«OmnpeneneHne ONTHIECKON CHITBI U (POKYCHOTO
paccTosiHUsL COOMpPAIOIIEH JIMH3bD)

o4 Jucnepcus cera 1

55 WNurepdepenius ceera 1

56 [Tpumenenne uHTEpHEepeHIINN 1

57 Judpakmus ceera 1

58 JudpakuonHas pemeéTka. Y clioBUe HAOTIOACHHUS 1
IJIaBHBIX MAaKCUMYMOB

59 Wuctpykrax no Th. Jlaboparopras padota Ne 6 1
«V3MepeHne IIMHBI CBETOBOI BOJIHBIY

60 [TorrepeynocTs cBeToBBIX BOH. [lonspu3sanms cBeta 1

61 Wuctpykrax mo Th. Jlaboparopras padorta Ne 7 1
«OrneHka MH(GOPMAIMOHHON €MKOCTH KOMIIAKT JAUCKa

62 KonrponpHas padora no reme «OnTHKa 1

63 ["'paHUIIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. 1
3aKOHBI JIEKTPOAMHAMUKHI M IPUHITUI OTHOCHTEIBHOCTH

64 [TocTynaTsl cienuanbHON TEOPUH OTHOCUTEIBHOCTH 1

65 OcHOBHBIE CIIEJICTBUS U3 IIOCTYJIATOB TEOPUU 1
OTHOCHUTEJIBHOCTH

66 DHEpPrusi U UMITYIIEC PESITHBUCTCKONW YaCTHIIHI 1

67 [Tpumepsl pemenns 3ana4 mo teme "CrienuanbHas 1
TEOpUs1 OTHOCUTEIBHOCTH"

68 Bus! uznydenuii. ctounuku cBeta 1

69 CHeKTpBbl. CIEKTPAJIbHBIN aHAIN3 1

70 Nucrpykrax o Th. JlabopaTopnast pabora Ne 8 1
«Habio1eH1e CIIonIHOro ¥ JIMHEWYaToro CeKTpoB

71 [IIxana 31eKTPOMarHMTHBIX BOJIH 1

72 ®otosdp¢ext. OnbiThl A. I'. Cronerosa. 3akOHBI 1
dboTtorddexra

73 [Tpumenenue porodddexra 1

74 @Poronsl. KopnyckyisspHO-BOJIHOBOM 1yallu3M 1

75 Jasnenune cBera. OnbiTel [1. H. JIebenena 1

76 [Tpumeps! pemenus 3a1au mo Teme "CBETOBbIE KBAHTHI. 1
dororpdext"

77 KonrponsHas padora no remam: "OcuoBel CTO", 1
"KopnyCkyJsipHO-BOJIHOBOW Jyanu3m"

78 OnbITHI 10 UCCIIEJOBAHNIO CTPOEHUS aTOMA. 1




[Tnanerapuas mozaens aroma Pesepdopra

79 IToctynars! bopa 1

80 Jlazep 1

81 [Tpumeps! pemenus 3a1a4 o teme "Atomnas ¢usuka” 1

82 CtpoeHune aTOMHOTO sijipa. SIepHbIe CHUITBI 1

83 DHeprusi CBSI3M aTOMHBIX sIJIEp 1

84 PanmoakTuBHOCTH 1

85 3aKkoH paJMoakTUBHOro pacnaja. Ilepuox nonypacnana 1

86 [Ipumepsl penienus 3a1ad no TeMe "3akoH 1
paarMoaKTUBHOIO pa3psaa”

87 MeToap! perucTpauy U UCCIeTIOBAHUS HIIEMEHTAPHBIX 1
YACTHII.

88 VckyccTBEeHHAs paiiOaKTUBHOCTD. SlIepHbIe peakinu 1

89 Jenenue spep ypana. llennas sinepHas peaxius 1

90 Tepmosinepubie peakuuu. [IpuMeHeHus sIepHO SHEPTUn 1

91 DJIEMEHTApHBIE YAaCTULIBl. JTallbl Pa3BUTHUS 1

92 KoHnTtposbHas pabora o teme "KBantoBas ¢pusnka' 1

93 Oransl pa3BUTHSI ACTPOHOMUU. 3HAYCHHE AaCTPOHOMHUU 1

94 [IpuMeHUMOCTB 3aKOHOB (PU3HUKH I OOBSICHEHUS 1
IPUPOIBI KOCMUYECKUX 00BEKTOB. MeTobI
ACTPOHOMMYECKHX UCCIIeI0BaHUN

95 Bupn 3Bé31H0T0 HEOa. Co3Be3nus, ApKue 3BE3bI, 1
TUTAHETHI, UX BUIUMOE JIBI)KEHUE

96 Conneunas cucrema. Connne. ConHeYHast akTHBHOCTb. 1
HcTounuk sHeprun CosiHIA U 3BE3]

97 3BE3/1bI, UX OCHOBHBIE XapaKTepUCTUKU. J[narpamMma 1
"CIIEKTPaJIbHBIN KJIACC — CBETUMOCTD'"

98 Bryrpennee crpoenue 38€311. CoBpeMeHHBIC 1
IpEeJCTaBICHUs O IPOUCXOXKACHUH U 3BotorK ConHia
7 3BE31. DTaIlbl JKU3HU 3BE3 ]

99 Muneunstii [1yts — Hama "anaktuka. Tumbl ralakTuk. 1
YEpHbIe AbIPBI B s1Ipax rajJakTHK

100 Bcenennas. Pacmupenne Beenennoii. 3akon Xa60:a. 1
Teopus bosbiioro B3peiBa. PenukroBoe usiyuenue

101 MacmrabHas ctpykrypa Beenennoil. Meraranaktuka 1

102 HToroBast KOHTpOJIbHAs paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka 10 xiacc: yue6. ais o01eo0pa3oBaTebHbIX OpraHu3aluii: 6a3oBbIi 1
yriyoneHHsiit ypoBan/ I'.S1. Mskumes,b.b. byxosnes, H.H. Cotckuii: mox pe.
H.A. TlapdentreBoit = M., I[IpocBemenue, 2022

®usuka 11 knace: yueb. aiis 061eo0pa3oBaTeIbHBIX OpraHU3alvii: 0a30BbIN U
yrayonennbiil ypoBuu/ I'.S1. Mskumes,b.b. byxosues, H.H. Cotckuii: monx pen.

H.A. [TapdentreBoit = M., IIpocsenienue, 2022

METOINYECKHUE MATEPHUAJIBI UIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






