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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypoBHE CpeaHEro ooiiero odpazoBaHus pa3paboTaHa HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yslbTaTaM OCBOCHHUS OCHOBHOM 0Opa30BaTeIbHOM MPOrpaMMBbL,
npezacrasieHHbix B @I'OC COO, a Taxxke ¢ yu€rom ¢enepaibHOl pabodei mporpaMMbl BOCOIUTAHUS U
Konuenmun mnpenoxaBanusi ydeOHOro mnpeamera «Pu3uka» B 00pa30BaTENbHBIX OpraHU3aIMAX
Poccuiickoii @enepaiuu, peain3yonx OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBL.

[Iporpamma 1o ¢usuke omnpeneiseT 00s3aTeabHOE MPEIMETHOE COAEepKaHUE, YCTaHABJIUBAET
PEKOMEHIYeMYI0 TOCJIEI0BATEIbHOCTh M3YYEHHUS TEM U pa3JieioB y4yeOHOTO MpeaMeTra ¢ yu&ToM
MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOrO IIpoliecca, BO3PACTHBIX
ocobeHHocTeil oOyvaromuxcs. [Iporpamma no ¢usuke Ha€T mpeAcTaBiIeHUE O IENAX, COACPKAHUM,
oOuieit crpaterun oOyueHus, BOCIUTAHUA U Pa3BUTHS 00y4alONINXCs CPeACTBAMU y4eOHOTO MpeaAMeTa
«®Pu3nka» Ha yriyOIEHHOM YpOBHE.

N3yuenne Kkypca ¢Gu3MKH yrIyOJNEHHOTO  YpOBHS — TO3BOJISIET  PEAIM30BaTh  3aJa4d
npodecCHOHANBbHOM OpUEHTAlMM, HAINPaBICHO HA CO3JaHUE YCIOBHH Ui TPOSBICHHUS CBOMX
MHTEJJICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEN KaKIbIM 00YYaroIIMMCs, KOTOpble HEOOXOAUMBI AJIst
NPOJIOIDKEHHUS 00pa3oBaHUs B OpraHU3alMAX NPOPECCHOHATBHOrO O0pa30BaHUS MO Pa3IUYHBIM
(UBUKO-TEXHUUECKUM U HH)XCHEPHBIM CIEIUATBLHOCTSIM.

B nmporpamme 1o ¢pusrke onpeaensiroTcs miaHupyeMble pe3yabTaThl OCBOCHHS Kypca (PU3UKH Ha
YpOBHE cpeAaHero oo6imero oOpa3oBaHMs: JUYHOCTHBIE, METalpeJAMETHbIe, MpeIMeTHble (Ha
yrayOnéHHOM ypoBHE). Hay4HO-METOqOMOTHYEecKO OCHOBOWM Ui pa3pabOTKH TpeOOBaHUU K
JIMYHOCTHBIM, METANPEAMETHBIM U IIPEIMETHBIM pPe3yJIbTaTaM 00y4yaroLUIMXCsl, OCBOMBIIUX IIPOrpaMmy
1o (U3HMKe Ha YPOBHE CpEAHEro o0Iero oopazoBaHus Ha yriIyOJIEHHOM ypOBHE, SIBISIETCS CUCTEMHO-
JEeSITeIbHOCTHBIN MOIXO/.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE Pe3yJIbTaThl OCBOCHUs Kypca (DU3MKKM Ha YriayOJI€HHOM ypOBHE, B TOM 4YHCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay mo rogaM o0ydeHus.

[TporpaMma no ¢u3uke UMeeT NMPUMEPHBIN XapaKTep U MOKET ObITh UCIIOJIb30BAHA YUUTEIIMU
(U3HUKHY JUTsl COCTABIICHUS CBOUX PAabOYMX MPOTPaMM.

[IporpamMma mo u3uMKe HE CKOBHIBAET TBOPUYECKYIO WHUIIMATHBY YUUTENEH M MPEAOCTABISET
BO3MOXXHOCTH JJISl peaju3allii Pa3InYHbIX METOAMYECKUX TMOIXOJO0B K MPENnojaBaHUI0 (PU3UKU Ha
yriay0nEHHOM YPOBHE MPH YCIOBUU COXPAaHEHUs 00s3aTeNIbHOM YacTH Coiep KaHUsI Kypca.

®du3nka Kak Hayka O Hambojee OOIMX 3aKOHAX MPUPOJIBI, BBHICTYMAas B KaueCTBE y4eOHOTO
npeaMera B IIKOJE, BHOCHT CYIIECTBEHHBIN BKIaJ B CHUCTEMY 3HaHUI 00 OKpYy)KarolleM MHpe.
HIkonbHBIA Kypc (U3UKU — CUCTEMOOOPA3YIOMIMUN JUIsl €CTECTBEHHO-HAYUHBIX Y4EOHBIX NMPEeIMETOB,
MOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB U SIBJIEHUM, H3y4aeMbIX XHMHEH,
ouonorueit, ¢uzndeckoil reorpadueit U acrpoHommueil. Vcmonp3oBaHWe W aKTUBHOE MPUMEHEHHUE
(bu3nUecKuX 3HAHUM ONpeeNnuiIo XapakTep U OypHOe pa3BUTHE pa3HOOOPA3HBIX TEXHOJOTHH B chepe
SHEPreTUKHU, TPAHCIOPTa, OCBOCHHMS KOCMOCA, IIOJIYYEHUS HOBBIX MAaTEpHAIOB C 3aJaHHBIMHU
cBoiictBamu. M3yueHue QuU3MKM BHOCUT OCHOBHOM BKJIaJd B ()OPMHUPOBAHHE E€CTECTBEHHO-HAYyYHOU
KapTHUHBI MHUpa oOydaromierocs, B popMUpOBaHNE YMEHUI NPUMEHSTh HAYYHbII METOJI MO3HAHUS MPU
BBITIOJTHCHUH UMH YIEOHBIX UCCIICIOBAHUM.

B ocHOBy kypca ¢u3uMKH Ha YpOBHE CpEAHEro oOuero oOpa3oBaHMs IOJIOKEH pPsa UICH,
KOTOpPbIE MO>KHO pacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoea wenocmmnocmu. B cOOTBETCTBUU C HEW KypC SIBJISETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX paslieloB (U3MKHM, BKIIOYAET KaK BOIPOCHI KIACCHYECKOM, Tak U
COBPEMEHHOM (DU3UKH.
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Hoesa zenepanuzayuu. B cooTBeTCTBUM ¢ HEW Marepuan Kypca (u3uku oObeAMHEH BOKPYT
¢usnueckux teopuil. Begymum B Kypce sBisieTcst pOpMHUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTE€pUH, BELLIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzauus mpearnojaraeT HCIOJIb30BaHUE T'yMaHHUTapHOTO
noTeHuuana (GU3NYECKOM HayKH, OCMBICICHHE CBS3H Pa3BUTHS (DU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U 3KOJIOTMUYECKUMHU ITPOOIIEMaMHu.

Hoesn npuknaonoii nanpaenennocmu. Kypc (usuku yrmyOia€HHOTO YpOBHS MpeaIoiaract
3HAKOMCTBO C HIMPOKHUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTHYECKHUX MPUIOKEHHUHN H3YyUEHHBIX TEOpUi
u 3akoHOB. [Ipu »TOM paccMaTpuBarOTCS Ha YypOBHE OOILIUX MPEICTaBICHUM W COBpPEMEHHbBIE
TEXHUUYECKHUE YCTPONCTBA, U TEXHOJIOTUH.

Hoea 3sxonozuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS JJIEMEHTOB  COJEP)KaHUS,
MOCBSIIEHHBIX KOJOTHYECKUM IIPOoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKU
U TEXHOJOrWi, a TaKke OOCYKIeHHs MpoOJieM paluOHAIBLHOTO MPUPOJONOIL30BAHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.

OcBoeHme cojfep)aHusg NPOTpaMMbl MO (U3HMKE JOJDKHO OBITh MOCTPOCHO HA TMPUHIIMIIAX
CUCTEMHO-/IEITeIIbHOCTHOTO Tonaxona. Jns ¢u3uku peanuzanus STHX MNPUHIMIIOB Oazupyercs Ha
HCIIOJIb30BAaHUHU CaMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK MOCTOSIHHO JEHCTBYIOIETro (hakTopa yueOHOro
npouecca. Juasg  yrayOn€HHOro ypoBHS — 3TO CHCTEMa CAMOCTOSTEIBHOTO YYEHHYECKOIO
HKCIIEPUMEHTA, BKIIOYAIONIETO (PPOHTANBHBIE YIEHUYECKHE OTBITHI MPU U3yYSeHHH HOBOT'O MaTepHala,
naboparopHbie paboThl U paboOThl mpakTukyMma. [Ipu 3TOM BO3MOXHBI JBa crocoba peanu3anuu
buznyeckoro npakTukyma. B nmepBom ciydae npakTukyMm npoBoAuTcs 1u6o B konue 10 u 11 kmaccos,
aubo 1mocie MepBOro M BTOPOro IMOJIYTOAMM B KaXAOM M3 3THUX KiaccoB. Bropoil cnocod — 3To
UHTErpanus paboT NPaKTUKyMa B CUCTEMY JIJaOOpPaTOpPHBIX padOT, KOTOPHIE MIPOBOASTCS B Ipoliecce
u3ydeHus paszgena (temsl). Ilpu sTom mox paboTamu MpakTUKyMa MOHUMAETCS CaMOCTOSTEIbHOE
UCCIIEIOBAaHUE, KOTOpPOE MPOBOAMUTCS IO PYKOBOJCTBY CBEPHYTOro, 0000mEHHOTO BHIa 0e3
HOLIAroBOM MHCTPYKIUH.

B mporpamme mo ¢usuke cucreMa YYEeHHMYECKOrO SKCIEpHMEHTa, J1a00opaTOpHBIX paboT U
IpPaKTUKyMa TpEeACTaBleHAa €AMHBbIM IepeuHeM. BpiOop TeMaTuku s 3THX BHUJOB YYEHHUECKHX
NPAaKTUYECKUX paboT OCYILECTBJIAETCS YYaCTHUKAMH 00pa30BaTENbHOrO Ipolecca HCXOolsd U3
0COOEHHOCTEH MOYpOYHOro TIUIAHMPOBAHMS M OCHamleHuss KabuHera ¢usuku. Ilpu 3TOM
oOecrieunBaeTcs OBIaJIeHUE O0yJaIOUIMMUCS YMEHUSIMU IPOBOAUTD MPSIMbIE U KOCBEHHBIE U3MEPEHMUSI,
UCCJIEIOBaHMSI 3aBUCUMOCTEN (U3NYECKUX BEJIUYMH W TIOCTAHOBKY OIBITOB IO IPOBEpKE
IIPEVIOKEHHBIX TUIIOTES.

bonbuioe BHUMaHuE yAENAETCS PEUICHMIO PacU€THBIX M KaueCTBEHHBIX 3anad. IIpu sTtom mis
pacu€THBIX 3ajjad MPUOPUTETOM SIBIISIOTCS 3a7a4l C SBHO 33J1aHHOM U HESIBHO 33JJaHHOW (PU3NYECKOU
MO/JI€JIbI0, TO3BOJISIOLINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOIO pasjesna
Kypca, TaKk M HMHTEIpUpYys NPUMEHEHHE 3HAHUI M3 pa3HBIX pa3fenoB. [ KayecTBEHHBIX 3a7ay
IPUOPUTETOM SIBIISIOTCS 3aJaHMsI HAa 00bACHEHHE/TIpe/ICKa3aHue MPOTeKaHUs (PU3NYECKUX SIBICHUH U
MPOIIECCOB B OKPYXKAIOIIEH >KU3HU, TpeOyromue BbIOOpa (U3WYECKON MOAENU ISl CUTYyaIluHu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusimu I'OC COO k marepHaIbHO-TEXHHUYECKOMY 00ecreueHUIo
y4ebHOro mpouecca Kypc GpU3NKH yriayOJEHHOTO YpOBHS Ha YpOBHE CpeIHEro oouiero oopa3zoBaHus
JIOJDKEH HW3y4aThbCs B YCIOBUSX TMpeaMeTHOTro kaOunHera. B kaOunere ¢(u3uku AOMKHO OBITh
HeoOxoauMoe J1abopaTopHOe 000pyIOBaHUE ISl BBHIMOJHEHUS YKa3aHHBIX B Iporpamme 1o Qusuke
YYEHHUYECKUX OMBITOB, Ja0OpaTOpHBIX paboT M PabOT MPAaKTHKyMa, a TakkKe JEMOHCTPAI[MOHHOE
obopyoBaHue.

JlemoHcTpanoHHOe 000pyAoBaHKue HOPMUPYETCS B COOTBETCTBUU C PUHLIUIIOM MHUHUMAJIBLHOU
JIOCTaTOYHOCTH U OOecreyrBaeT MOCTAHOBKY MEPEUYUCIICHHBIX B MPOrpaMMe Mo (PHU3MKE KIIFOUEBBIX
JEMOHCTpAllMi A  HCCIENOBAaHUS H3Y4aeMbIX SBICHMM M IPOLECCOB, SMIHUPUYECKUX U
¢GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHUI.
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JlaGopaTopHoe 0o0opynoBaHME AJII YYEHUUYECKUX MPAKTHYECKUX paboT GopMupyercs B BHJEC
TEMaTUYECKUX KOMIUIEKTOB M 00eCreunBaeTcs B pacuéTe OJTHOTO KOMILJIEKTa Ha JABYX OO0YyYaroIIuXCs.
TemaTnueckne KOMIUIEKTHI Ja0OpaTOPHOTO 00OpyNOBaHMSA JOJDKHBI OBITh TOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U HU(MPOBBIX NPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPHUTENIbHBIX CUCTEM B BHJIE UG POBLIX Ja00paTOpUl.

OCHOBHBIMU TIETISIMU U3Y4YEHUsT (PU3UKU B 00IIEM 00pa30BaHUU SBISIFOTCA:

dopmMupoBaHHE WHTEpeca M CTPEMJICHHsS OOYYaromUXCs K HAYYHOMY M3YYEHHUIO IMPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/Ie MMO3HaHus U (OPMUPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOLIEHHUSI K OKPYKAIOLIUM SIBICHUSM;

¢dbopMHpoBaHHE HAyYHOTO MUPOBO33PEHHS KaK Pe3ysibTaTa U3y4yeHHsI OCHOB CTPOCHUS MAaTEepUU
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHHI OOBSCHATH SIBICHHUS C HCIOJIb30BaHMEM (PU3UYECKHX 3HAHUU U
HAyYHBIX J10Ka3aTEJIbCTB;

¢dbopMHpoBaHUE TMPEICTABICHUNA O POJM (U3UKU U PA3BUTHUS APYTrHX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIi;

pa3BUTHE TIPEICTABICHUI O BO3MOXKHBIX cdepax Oymymieil mpodecCHoHaIbHONU 1eATeIbHOCTH,
CBSI3aHHBIX C (PU3UKOI, IOJATOTOBKA K AaJbHEWIIIEeMy 00Y4YEeHHUIO B 3TOM HaIPaBJICHUU.

JlocTimkeHne 3THX 1esel 00ecreunBaeTcs pPelIeHneM CIeIyIONMX 3a/1a4 B MPOLECCe N3YyUSHHS
Kypca (hU3UKU Ha YPOBHE CpEIHEro o0IIero 00pa3oBaHuUs:

MpUOOpPETEHUE CUCTEMBI 3HAHHUHM 00 O0IIMX (PU3UYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKJIIOYass MEXAaHUKY, MOJICKYJISPHYIO (DU3HKY, DJIEKTPOAMHAMHUKY, KBAHTOBYIO (DM3HMKY W DIIEMEHTHI
acTpou3ukw;

dbopMupOBaHHE YMEHMI NPUMEHSATh TEOPETHUECKHUE 3HAHUS ISl OOBICHEHHUS (PUIUUECKHX
SBIICHUU B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

OCBOECHME CIIOCOOOB pelIeHHs! pa3IMYHbIX 33/]1a4 C sIBHO 3aJaHHON (hprU3nYecKoi MOJIeNblo, 3a/1a4,
M0JIpa3yMeBalOIINX CAMOCTOATEIbHOE CO3/IaHue (PU3MUECKON MOJEH, aJleKBaTHOM yCIOBUAM 3aJ1auH,
B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

NOHUMaHWe (PU3MYECKUX OCHOB W MPUHLUIOB JEHCTBUS TEXHUYECKHX YCTPOICTB H
TEXHOJIOTMYECKHX IPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJIaMU  CAMOCTOSATEIbHOTO IUIAHUPOBAHMSI W TPOBEACHUS (U3HUECKUX
OKCIIEPUMEHTOB, AaHalIM3a U HUHTEpIpeTanud HHQOpPMAIMH, OIpPEIeNIeHUs JIOCTOBEPHOCTU
MIOJIyYEHHOTO PE3YyJIbTaTa;

CO3JaHHME YCIOBMM JUId PAa3BUTHUS YMEHMH IPOEKTHO-UCCIIENOBATEIbCKON, TBOPUYECKOM
JeSITEIIbHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaIbHOMN 1eATeIbHOCTH, CBA3aHHOMN ¢ (PU3UKOA.

B cootBerctBum ¢ tpeboBanusmMu OI'OC COO yrnyOn€HHBIN ypOBEHb HM3y4YEHHS y4eOHOTO
npeamera «®Pu3Mka» Ha ypOBHE cpelHero oOiiero oOpa3oBaHus BbIOMpaeTcss 0OydyaromIMMUCH,
IUTAHUPYIOIMMU TPOAOKEHNE 00pa30BaHMsl 110 CIEIUATBLHOCTAM (PU3UKO-TEXHUYECKOTr0 TPOduUIIs.

Ha wmsyuenue ¢usukum (yriyOn€HHBIM YpOBEHB) HA YPOBHE CPEIHETO OOIIero oOpa3oBaHUS
otrBojuTcs 340 yacos: B 10 kmacce — 170 gacos (5 yacoB B Heznento), B 11 kimacce — 170 wacoB (5 gacos
B HEJIEITIO).

[Ipennaraemelii B mporpamme o (¢u3MKe MepedyeHb Ja0OpaTOpHBIX M MPAKTHYECKUX paboT
ABJIIETCS PEKOMEHJOBAHHBIM, YUUTENb JIeaeT BbIOOp MPOBEAEHUS J1aOOpaTOPHBIX pabOT U OMBITOB C
y4€TOM MHIMBUAYATBHBIX OCOOCHHOCTEN 00yJaroIuXcs.
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COJAEPKAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOIBI.

Om3uka — (yHIaAMeHTalbHas Hayka O mpupoje. HaydHblii MeToa TO3HAHUS U METOJBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT W Teopus B Mpolecce MO3HAHUS Mpupoabl. HabmioneHue M SKCIEpUMEHT B
buzuke.

CriocoOb1  m3MepeHus: (pU3MYECKMX BEIWYMH (aHAJOrOBble M IU(POBBIE H3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil Gpu3ndeckux BeITU4UH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (U3MUECKUX SBICHUM U MPOLECCOB (MaTepualibHas TOYKa, aOCOIIOTHO
TBEPAOE TENO, WICAIbHAS JKUIKOCTb, WIACAIBHBIN Ta3, ToueuyHblil 3apsna). 'unoresa. dusmueckuii
3aKOH, I'PaHULIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u wmecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOM KapTUHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHue cuiipl TOKa U HaNpsHKEHUs B LEMH MTOCTOSHHOTO TOKA MPHU MOMOILIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3nakoMcTBO ¢ uudpoBol mnabopatopueit mo ¢usuke. Ilpumepsl u3MepeHus QUINIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBuxeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOT0 ABMKeHUsA. Cuctema oTcyéra.

[Tpsamas 1 oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BekTop MaTepHaIbHON TOYKH, €70 IPOEKIIUU HA OCH CUCTEMBI KOOpAUHAT. TpaekTopus.

[Tepemenienne, CKOpOCTh (CpeoHsii CKOpPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOUYKHM, MX IPOEKIMM Ha OCH CUCTEMBI KoopAuHar. CIloKeHHE NEepeMElICHHH U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NPSIMOJIMHEWHOE [BH)KEHHE. 3aBUCUMOCTb KOOpPIUHAT,
CKOPOCTH, YCKOPEHUS U IIyTU MaTepuaibHON TOUKU OT BPEMEHH U UX TpapuKu.

CBoOonHoe maneHue. YcKkopeHue cBOOOAHOro majaeHud. J[BikeHue Tena, OpOLIEHHOTO MOJ
YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOPAMHAT, CKOPOCTH M YCKOPEHHMS MaTepUalbHOW TOYKH OT
BPEMEHHU U UX rpauKu.

KpuBonuneriHoe ABWkeHHE. [[BH)KEHHME MaTepUAIbHOM TOYKHM IO OKPYKHOCTH. YTJoBas W
auHeWHas ckopocTh. Ilepuox u wyactora oOpamenus. LleHTpocTpemuTenbHOe (HOPMAJIbHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHUuyeckue yCTpOilCTBa M TEXHOJOTHYECKUE IMPOLIECCHl: CHUIAOMETp, JBHKEHUE CHapsIOB,
LENHbIe, IecTepEHYAThIE U pEMEHHBIE NTepe/laut, CKOPOCTHBIE JTUQTHI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALA KHHEMAaTUYECKUX XapaKTEPUCTHK JIBHIKEHUS.

CrocoOBI HUCCIIENOBAHNS IBUKCHUN.

Wnmoctpanus npeaenbHoro nepexoia U n3MepeHne MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

HampaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoii CKOPOCTH B PEIYKTOpE.
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CpaBHEHHME MMyTEW, TPACKTOPH, CKOPOCTEW ABUIKEHHUS OJIHOTO M TOTO K€ Tejla B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

W3y4yeHne HEpaBHOMEPHOIO JBUKCHHUS C LIENbIO ONIPENEICHHS] MTHOBEHHON CKOPOCTH.

W3mepeHue ycKOpeHHs NpH NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBMKCHHMM 10 HAKJIOHHOU
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepeHue yckopeHHs CBOOOAHOIO MaAeHus (PEKOMEHJIOBAHO HCIOJIb30BaHHE LU(POBOIL
nabopaTopun).

W3ydyeHne IBUXKEHHUS Tejla, OpOLIEHHOTO TOpU30HTaNbHO. I[IpoBepka rumoTe3pl O MNpsMON
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY AAIBHOCTBIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

W3y4eHne ABUKEHUS TeNa 110 OKPYKHOCTH € IOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO.

HccnenoBaHue 3aBUCUMOCTH NepHOAA 00pallieHUss KOHMYECKOro MasiTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Herorona. MHepruanbHble cucTembl OTCYéTa. I[IpMHIKII OTHOCHUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCUéTa (OIpeiesieHue, IpUMephI).

Macca tena. Cuna. [IpuHnun cyneprno3unuu cuil.

Bropoii 3akoH HbroToHA 1711 MaTEpUAIBHON TOYKHU.

Tpernii 3akoH HproTOHA 7151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON M MHEPTHON MacCCBI.

Cuna TskecTd. 3aBUCUMOCTb YCKOPEHUsI CBOOOJHOIO MaJ€HUS OT BBICOTHI HAJ MMOBEPXHOCTHIO
IUTAaHETBl M OT Treorpaduyeckol MmUpoTHl. J[BrKeHne HEeOeCHBIX Tell M UX CIIyTHHKOB. 3aKOHBI
Kemepa. IlepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tena. Bec Tena, IBHXKYyIIErocs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOJbKEHHs U cuia TpeHus nokos. Kospournuent
TpeHus. Cuia CONPOTMBIICHMS IPHU JBWKEHUM Tejla B JKMAKOCTH WM Ta3e, €€ 3aBUCUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOTO JIBHKECHHSL.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHuueckue ycTpoWcTBa M TEXHOJOTMYECKHE TPOLIECCH: MOAIIMIHUKH, JBHKCHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmronenne ABM>XKeHUS TN B MHEPLMAIBHBIX M HEMHEPLHMAIBHBIX CUCTEMaxX OTCYETA.

[TpyHIUII OTHOCUTEIBHOCTH.

Kauenne nByX UWIMHAPOB WIM IIApOB pPa3HOM Macchl C OJUHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHue paBHOJECHCTBYIONIEH MPHIIOKEHHBIX K TEIy CHJI C IMPOU3BEIEHWEM MAacChl Teja Ha
€ro yCKOPEHHUE B UHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJI, BO3HUKAIOIUX B PE3YJIBTATE B3AUMOAECHCTBUS TEI.

N3MmepeHne macc 1o B3auMOJICUCTBHUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOABEME U NAJCHHUH.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUE€HHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepenue paBHOJCHCTBYIOMIEH CHJI TPH IBMKEHUH OpycKa 110 HaKJIOHHOM IIOCKOCTH.

[TpoBepka rumoTe3pl 0 HE3aBUCUMOCTH BPEMEHHU JBMD)KEHHUSI OpycKa 10 HAKJIIOHHOM MJIOCKOCTH
Ha 33JJaHHOE PACCTOSHHUE OT €r0 MacCHhl.

HccnenoBanue 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U PE3UHOBOM 00paslie,
oT ux nedopmanuu.

M3yueHne IBMKEHUS CUCTEMBbI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOH yepe3 JErkuid O6JI0K.
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N3mepenne kodddunimeHTa TpeHUs IO BEIWYWHE YIIIOBOTO Kod(hduIMeHTa 3aBUCHMOCTH
Frp(N).

HccnenoBanue NBHXKEHUs OpycKa MO HAKIOHHOM IIOCKOCTH C MEPEMEHHBIM KO3(h(UIIMEHTOM
TPEHUSI.

N3yuenue ABMXKEHUS Ipy3a HA BaJLy C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOcomotHo TBEpAOE Teno. IlocTymarenbHoe W BpallaTeIbHOE ABUKEHUE TBEPIOTO Tena.
MOMEHT cuilbl OTHOCHUTEIBHO OCU BpameHusa. [linedo cunbl. ClokeHHE CWII, NPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnosus paBHOBECHS TBEPAOIO TENA.

VYcroitunBoe, HEYCTOMUHMBOE, O€3pa3InyHOE pAaBHOBECHE.

TexHu4eckue yCTpOWCTBa M TEXHOJIOTMYECKHE MPOLECCHl: KPOHLITEHH, CTPOUTENBHBINA KpaH,
pemeéryarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

HccnenoBanue yciioBui paBHOBECHUS TBEPIOTO TeJla, UMEIOILET0 OCh BPAIICHHUS.

KoHcTpynpoBaHue KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJI0IA/(b ONIOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexaHuke.

Nmnynsc MaTepuaabHOM TOYKHM, CHCTEMbl MaTepuaibHbIX TouyeK. LleHTp Macc cucrtemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBUKEHUH LIEHTPA Macc.

HNMIynbC CUIIbl 1 U3MEHEHHE UMITYJIbCa TENA.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTuBHOE IBMKEHUE.

MowmeHT umnynbca MaTepuanbHON ToukH. [IpencraBienrne o coxpaHeHMM MOMEHTAa UMITYJIbCca B
LEHTPaJIbHBIX MOJISIX.

Pabora cuibl Ha MalloM M Ha KOHEYHOM IepemenieHuu. ['paduueckoe npeacraBieHne padboThl
CHJIBI.

MOIIHOCTD CHJIBL.

Kunernyeckas sHeprusi MarepuajibHOi Touku. Teopema 00 U3MEHEHUH KWHETUYECKOW SHEPTUn
MaTepuanbHOU TOUKH.

[loTeHumanbHple W HeMOTEeHUUaNbHble Ccuibl. l[loTeHunanbHass »Heprus. lloTeHuManbHAS
SHEprus ynpyro nedopMHUPOBAHHOM NpyXHUHBL. [loTeHIMalbHas HHEprus Tejla B OJHOPOAHOM
rpaBUTAlMOHHOM mosie. [loTeHnnanpHas sHeprus Tejla B IPaBUTALIMOHHOM I10JI€ OJHOPOJHOIO Iapa
(BHYTpH M BHe 1mapa). Bropas kocMudeckas CKopocTb. TpeTbst KOCMHUECKasi CKOPOCTb.

CBs13b pabOTHl HEMOTEHLUUAIBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOH SHEpruH CHUCTEMbI Tel.
3aKOH COXpaHEHMsI MEXaHUUECKOH SHEPIUH.

VYrpyrue v Heynpyrue CTOIKHOBEHHUS.

VpaBHenne bepHymnu ang uaeanbHOM KUAKOCTH KakK CIEJICTBHE 3aKOHA COXpaHEHUSs
MEXAHUUYECKOM SHEPTUN.

TexHuueckrne yCTpOMCTBA U TEXHOJOTHYECKHUE MPOLECCHI: JIBUKEHUE PAKET, BOJOMET, KOIEP,
NPYKUHHBIN MUCTOJET, TUPOCKOI, GUTYpHOE KaTaHHE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTuBHOE IBHKEHHE.

N3MepeHne MOIIHOCTH CHUJIBI.

M3MeHeHue 3HEepPruu Teja MpU COBEPILIEHUH PadOThI.
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B3anmuble npeBpalieHuss KMHETHYECKOWM W MOTEHUHUATBHOW SHEPruil Mpu JEHCTBUU HAa TEJO
CHUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTHH IPU CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKMuUKym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KNHETUYECKOM SHEPTUU Tejla 10 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS IOTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUJIBI TPEHHSL.

Omnpenenenne pabOThI CHIIBI TPEHUS P IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgean 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeOpUU.

OcHOBHBIE TOJOXEHUS  MOJEKyJIspHO-KuHeTndyeckod Teopun (MKT), wux omnbiTHOE
obocnoBanue. Juddy3us. bpoyHOBCKOe ABMKEHHE. XapaKTep ABMKEHUS M B3aUMOJICHCTBHS YaCTHUI]
BelecTBa. MoJieu CTPOSHHS Ta30B, KUAKOCTEH U TBEPIBIX TeNl U O0BSICHEHUE CBOMCTB BEILIECTBA HA
OCHOBE 3THX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KonuyectBo BemiectBa. [loctosinnas
ABorazpo.

TennoBoe paBHOBecue. TemmepaTypa u criocoOsl €€ usmepenusi. [llkana remnepatyp Llenscus.

Mopenp u1eadbHOTO ra3a B MOJEKYJISPHO-KMHETHYECKOM TEOpUHU: YacCTULbI Ta3a JABUKYTCA
XA0TUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

["a3oBble 3akoHBI. YpaBHeHHEe MeHneneeBa—Kianelipona. AOcomoTHas TeMmreparypa (mIkaia
temneparyp KenbsBuna). 3akon [anbrona. M3ompoumeccsl B HA€aIbHOM TIa3€ € IOCTOSHHBIM
KOJIMUECTBOM BellecTBa. [ 'paduueckoe npecTaBlieHrne U30MPOIECCOB: U30TEpPMa, U30X0pa, u300apa.

CBsi3b MEX]Iy JABJICHUEM U CpEIHEW KMHETHMYECKOW SHEpruer MOCTYNATEIbHOTO TEIIOBOIO
JBUKEHUSI MOJIEKYJ HACAIbHOrO ra3a (OCHOBHOE YpPaBHEHHME MOJIEKYISIPHO-KMHETUYECKOM TEOpUHU
UJICATHHOTO Ta3a).

CBsi3b aOCOJIIOTHOW TEMIEPATyphl TEPMOAMHAMUYECKON CHCTEMBI CO CpPEIHEH KHHETHYECKOM
SHEPrUer MOCTYNMATEeNIbHOIO TEMJIOBOT0 ABUKEHUS €€ YaCTHIL.

TexHuueckue yCTpoWcCTBa M TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETp, OapoMeTp, MoydyeHue
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUIl BELIECTBA.

Mozens OpOyHOBCKOTO JBU)KEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xunkocrei.

Mogens onbita IITepna.

[IpuTsixeHue MOJIEeKyI.

Mogenu KpucTasIn4ecKuX peméToK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue mpoliecca YCTaHOBJIGHHUSI TEIUIOBOI'O PAaBHOBECHS NPU TEIUIOOOMEHE MEXIY
ropsi4eil ¥ X0JIOJHOM BOJOM.

W3ydyeHne H30TEPMHUYECKOTO Tmporecca (PEKOMEHIOBAHO  MCIOJIb30BaHHE  LU(POBOI
nabopaTopun).

N3y4eHne n30XO0pHOIo Impolecca.

N3ydenue nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mauwiunoi.
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Tepmonuuamuueckas (TJl) cucrema. 3amaHue BHEIIHMX YCIOBHH JUIsl TEPMOJIMHAMHYECKOM
cucteMbl. BHemHue W BHYTpeHHUE MapameTpbl. llapameTpbl TepMOAMHAMUYECKOW CHUCTEMBI Kak
CpeIHUE 3HAYECHUS BEJITMYMH, ONMCHIBAIOLINX €€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hauwano tepmoauHamuku. CaMONpOM3BOJbHASA peJlakcalus TEPMOJIUHAMHYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mojenp uaeanbHOTO ra3a B TEpMOJMHAMUKE — CUCTEMA YpaBHEHUM: ypaBHEHHE MeHeneeBa—
Knaneiipona u BeipakeHue il BHYTPEHHEN SHEPrUur. Y CIOBUS NPUMEHUMOCTH 3TOM MOJEIIN: HU3KAS
KOHILIEHTpalUs YaCTHULl, BBICOKHE TeMIIepaTypbl. BolpaxkeHue 111 BHyTPEHHENW SHEPIUU OJTHOATOMHOTO
UJEANbHOIO rasa.

KBazucrarnueckue 1 HECTAaTHYECKUE MPOLIECCHI.

DnemMeHTapHas paboTa B TepMOAMHAMUKe. Beraucnenue paboTsl o rpaduky npoiecca Ha pV-
JMarpaMme.

Temonepenaya kKak croco0 M3MEHEHUs BHYTPEHHEH SHEPruu TePMOJUHAMUYECKOW CHUCTEMBI
6e3 coBepieHust paboTsl. KoHBEKINS, TEIIONPOBOJHOCTD, U3TyUYECHHUE.

KomnyectBo Temnorsl. TemnoéMkocTs Tena. YaenpHas U MOJSIpHAs TEIUIOEMKOCTH BEILECTBA.
VYpaBHenue Maiiepa. YaenbHas TemjoTa CropaHusi TOIUIMBAa. Pacyér koiudecTBa TEIUIOTHI IPHU
tertonepenaye. [lonstue 06 aguadbaTHOM Mpoiecce.

IlepBbiii 3aK0H TepMOAMHAMUKH. BHyTpeHHsst sHeprus. KonuuecTBo Temnorsl u paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKONU CHUCTEMBI.

Bropoii 3akOH TepMOAMHAMUKH JJIi PAaBHOBECHBIX IPOLIECCOB: UEpe3 3aJaHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOJUHAMHYECKON CHUCTEMBI MPOXOIUT E€IUHCTBEHHAas aauadata. AOCoIOTHas
TEeMIIepaTypa.

BTopoil 3akOH TEpMOAMHAMUKHM JUIsI HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXKHO II€pPENaTh
TEIUIOTYy OT Oonee XoJogHoro Tena K Oojnee Harperomy 6e3 kommneHcanuu (Kmaysumyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[Ipunnune! aeiictBus Temnosbix MamuH. KITI.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

OKOJIOTUYECKHE AaCMeKThl MCIOIb30BaHMUs TEIUIOBBIX JBUrareneil. TemnoBoe 3arps3HeHHe
OKPYXKAarOILEeH Cpebl.

TexHu4uecKkne yCTpPOMCTBA M TEXHOJOTMYECKHE TIPOLECChl: XOJOAWIBHHUK, KOHIUILUOHED,
JIU3ETbHBIA U KapOIOpaTOPHBIN JBUraTeNu, napoBasi TypOMHA, MOITYYEHHE CBEPXHM3KUX TeMIIepaTyp,
YTWIN3ALUs  «TEIUIOBBIX» OTXOJOB C  MWCIOJB30BAHMEM  TEIUIOBOTO HAcoca, yTHUIW3AUs
OMOOPraHNYECKOr0 TOILIUBA JJISl BRIPAOOTKH «TETIOBOMY U AJIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHYeCcKOM paclIupEeHUH.

BosaymHoe orauso.

CpaBHeHuE yAEIbHBIX TEIUIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHUs] BHYTPEHHEN YHEPTUU.

HccnenoBanue aguabaTHOTO Mpoliecca.

KoMnbroTepHble MOJENH TEIUIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenne yaenbHON TeIII0OEMKOCTH.

HccenenoBanue nporecca OCTBIBAHKS BELIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3yueHne B3aUMOCBSI3U DHEPTrUM MEXKMOJEKYISIPHOTO B3aUMOJACUCTBUS M TeMIEpaTyphbl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoobwi.

[TapooOpa3oBanue u  KoHAeHcamms. VcmapeHne ©  KWIEHHE. YJEIbHas  TEIJIoTa
napooOpa3zoBaHMUA.
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HacplieHHble 1 HEHaChIIIEHHbIE Mapbl. KauecTBeHHAs: 3aBUCMMOCTh IUIOTHOCTH U JIaBIICHUS
HACBHIIIEHHOTO TIapa OT TEeMIeparypbl, HMX HE3aBUCHMOCTb OT 00BEMa HACBHIIEHHOTO TMapa.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT 1aBJIEHUS B )KUJKOCTH.

BnaxxnocTts Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

TBépnoe teno. Kpucrammmueckue u amopduble Tena. AHU30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTayuM3anus. Y JenbHas TerioTa miasineaus. Cyomumanus.

Hedopmarun tBEpIOro Tena. Pactsvkenue u cxatue. Casur. Monyns FOwnra. [penen ynpyrux
nedhopmarui.

TemioBoe pacimiupeHue KHUIKOCTEH M TBEPABIX Tell, 00bEMHOE M JIMHEWHOE pacIIhpeHHe.
AHTapMOHU3M TEIUIOBBIX KOJICOAHUI YaCTHIl BEIIECTBA KaK MPHYMHA TEIJIOBOTO PACIIMPEHUs Tel (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprUn B (Pa3zoBBIX Mepexoax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTsDKeHHE. KodduimeHT MoBEpXHOCTHOrO HaTshKeHHsS. KanuuispHbie
saBJieHUd. /aBieHue noj UCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHU4ecKkue yCTpoCTBAa U TEXHOJOTMYECKUE IMPOLIECCHI: KUIAKUE KPUCTAIUIbl, COBPEMEHHBIE
MaTepHuabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCBILLIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu nOHMKEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI C MBUIBHBIMU IJIEHKAMHU.

CmauuBanue.

Kanwmnsipusie sBieHus.

Moieny HEeHBIOTOHOBCKOM KHUAKOCTH.

Croco6b1 U3MEpEeHUs BIAKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Buns! nepopmarmii.

HabGnronenue Manbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

W3MmepeHne yAeapHOM TEII0ThI IIJIaBJICHUS JIbJA.

N3y4eHne CBOMCTB HACBHIIIEHHBIX IapOB.

N3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OLIEHKA MacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3MHOBOI0 00paslia OT MPUII0KEHHON K HEMY CHJIBI.

Pasznea 4. JiekTpoauHaMuUKAa.

Tema 1. Dnexmpuueckoe none.

OnexTpu3anus Tell U €€ MPOosABIECHUA. JIEKTPUUYECKUH 3apsia. J[Ba BUia 2JIEKTPUIECKUX 3apsAI0B.
[TpoBOAHMKH, OUAJIEKTPUKHA M TOJTYHPOBOAHMKH. OJIEMEHTApHBIM 3JIEKTPUUECKUN 3apsiil. 3aKOoH
COXpaHEHHUs FJEKTPUUYECKOTO 3apsijia.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onexkrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsoxéanocts  snektpuueckoro modis. IlpoOuenii  3apsn.  JluHum — HanpsHkEHHOCTH
3JEKTPUYECKOTO NoJIst. OJHOPOJHOE SIEKTPUUYECKOE TIOJIE.

[ToTeHIMaNbHOCTh 3JEKTPOCTATHYECKOrO IMOoJs. Pa3HOCTP NOTEHUMATIOB M HANPSIKEHHE.
[ToreHunanbpHas PHEPrus 3apsAa B AJIEKTpocTaTHyeckoMm moje. lloTeHnuman 31eKTpocTaTH4eCcKOro
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noJisi. CBA3b HANPSKEHHOCTU MOJS M Pa3HOCTU MOTEHIHUATIOB JJIsl 3JIEKTPOCTATUUYECKOro MO (Kak
OJIHOPOJIHOTO, TAaK U HEOJAHOPOIHOTO).

[IpuHIHMN cynepno3uuuu IEKTPUIECKUX MOJIEH.

[Tone Ttoueunoro 3apsga. Ilone paBHOMepHO 3apspkeHHOM cdepsl. [lone paBHOMEpHO
3apsHKEHHOro 1Mo 00bEMy miapa. [lone paBHOMEpHO 3apsKeHHOM OeckoHeuHOH riockocT. KapTunsl
JIMHUM HAPSKEHHOCTH 3THUX I10JIEH U SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpOBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIOBUE PABHOBECHUS 3aPSJIOB.

JIM3PNeKTpUKHY B 3JIEKTPOCTATHYECKOM I0JI€. J(M3neKkTpuyeckas NpoOHUIaeMOCTh BEIIECTBA.

KonneHcarop. D5eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOIO KOHJIEHCATOPA.

[TapannensHOE coeguHeHne KOHIeHcaTopoB. [locmenoBarebHOE COEIMHEHNE KOHAEHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

JIBrKeHUe 3apsyKEHHON YacTUIbl B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHudyeckue yCTpPOWCTBA M TEXHOJIOTMYECKUE MPOIECCHI: JJIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3eMIICHHE 3JIEKTPOIPHOOPOB, KOHACHCATOPBI, TeHepatop Ban ne
['paada.

Hemoncmpayuu.

VYeTpoicTBO U IPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DIIEKTPUUYECKOE T0JIE 3apSKEHHBIX IIIAPUKOB.

DIIEKTPUUYECKOE TOJIE€ IBYX 3apsHKCHHBIX TIACTHH.

Monensb anexTpocTaTiueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUUECKOM I1OJIE.

DIeKTpOCTaTUYECKas 3allIHTa.

YCTpoicTBO M AEMCTBUE KOHJEHCATOPA MOCTOSHHOM M IEPEMEHHOW EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH ILJIOCKOTO KOHJIEHCATOpa OT IUIOMIAJM IUIACTUH, PACCTOSHUSA
MEXAY HUMH U TU3IEKTPUUECKON MPOHULIAEMOCTH.

DHeprus AMEKTPUUECKOr0 MOJIs 3apsKEHHOT0 KOHJIEHCAaTopa.

3apska U pa3psiika KOHAeHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

OueHka cul B3auMOJEICTBUSA 3apsKEHHBIX Tell.

HabGmronenne mnpeBpailieHusi SHEPTUU 3apsDKEHHOTO KOHJEHCATOpa B JHEPrHI0 H3JIyYeHUs
CBETOJIMO/IA.

N3ydenune npoTekaHust TOKa B UEMH, COAEPKAIIEH KOHIEHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHIMAIOB (HAMpPsHDKEHUS) MPU MOCIEN0BATEIHOM COEIMHEHUH
KOHJICHCAaTOPOB.

Uccnenoanue pa3psana KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiil 31eKmpuydecKuii mox.

Cuia Toka. [TocTOSIHHBIN TOK.

VYcioBus CylmeCcTBOBaHUs TOCTOSSHHOTO AJIEKTPUUYECKOTO Toka. Mcrtounuku Toka. Hanpspkenue
UndJIC é&.

3akon Oma 1S y4acTKa Lenu.

DJIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COMPOTUBIEHUS OJHOPOJHOIO MPOBOJHHUKA OT
€ro JUIMHBI U IUIOLAY TONEPEYHOTO CEYEHHUS. Y JENBHOE COIIPOTUBIIEHNUE BEIIECTBA.

[TocnenoBarenpHOE, MapayieIbHOE, CMENIAHHOE COEIUHEHWE MTPOBOJAHUKOB.  Pacuér
pa3BeTBIEHHBIX eKTpuueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoyns—Jlenna.

MOIIHOCTB 3JIEKTPUYECKOrO TOKA. TeroBas MOIIHOCTb, BBIAEISIEMas Ha PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTHBIICHHE MCTOYHWKA TOKa. 3akoH OMa I TOJTHOW (3aMKHYTOM)
AJIEKTPUYECKOM 1enu. MOIHOCTh UCTOYHUKA TOKa. KOpOoTKOe 3aMbIkaHuE.

Konnencarop B 11enu NOCTOSSHHOTO TOKA.
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TexHuuyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IMPOIECCHI: aMmIepMeTp, BOJIBTMETpP, peocTart,
CYETUHK IEKTPUUECKOU SHEPIUM.

Hemoncmpayuu.

H3mepeHue cuibl TOKa U HaIPSKEHHUSL.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA OT HANPSOKEHUsI ISl PE3UCTOPa, JIaMITbl HAKAJIMBAaHUA U
CBETOJIMO/1A.

3aBUCHMOCTh  COTPOTHBIICHUS IMJIMHAPUYCCKUX TPOBOJHUKOB OT JUIMHBI, IUIOMIAU
MOTEPEYHOr0 CEUEHUs U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS TP MMOCTOSHHOM HAIPSKEHUH.

[Ipssmoe wusmepenne IJIC. KopoTkoe 3aMblkaHHME TalbBAHMYECKOTO JJIEMEHTa U OIEHKA
BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0ObI coefMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY IOJIOCAMH HCTOYHHKA TOKAa OT CHJIBI TOKa B
LETH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue CMEIAaHHOTO COSTUHEHUS PE3UCTOPOB.

H3mepeHue yaensHOro COpOTUBICHUSI IPOBOTHUKOB.

HccrenoBanre 3aBUCIMOCTH CHIIBI TOKA OT HANIPSDKEHUS IS JTAMITHl HAKAJTMBAHHUS.

VYBenuueHue npejeia u3MepeHus amrnepmerpa (BoJIbTMETPA).

Nzmepenne DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoanne 3aBucumoctu DJ[C rampBaHUYECKOTO 3JIE€MEHTa OT BPEMEHH IpPHU KOPOTKOM
3aMBIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXY IMOJIOCAMHU MCTOYHHMKA TOKAa OT CHJIBI TOKa B
HeMu.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunplx cpeoax.

DneKTpudecKkass MPOBOJUMOCTh PA3IMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX
METaJuIoB. 3aBUCUMOCTH COMTPOTUBIICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuueckuii TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs! M PUMECHas! TPOBOJAUMOCTH MOTYNPOBOTHUKOB. CBOHCTBA p—
n-niepexoza. [lonynpoBoiHUKOBBIE TPUOOPHI.

DIIEKTPUUECKHUI TOK B JIEKTPOJIUTAX. DIICKTPOIUTHUECKAS TUCCOIUALINS. DIEKTPOIH3. 3aKOHBI
®Dapanes 175 IEKTPOIU3A.

DnekTpuueckuil TOK B ra3ax. CaMOCTOATENbHBIA U HECAaMOCTOSITENbHBIN pa3psia. Pasnuunbie
THUIBI CAMOCTOSITENBHOTO pa3zpsiaa. Monnus. [1nazma.

TexHU4YeCKHne YCTPONCTBA U MPAKTUUYECKOE MPUMEHEHHE: Ta30pa3psAHbIC JTAMIIbI, JIEKTPOHHO-
ay4deBass TpyOKa, TMONYNPOBOJHUKOBBIE MPUOOPBI: JHUOA, TPAH3UCTOP, (DOTOMMOMA, CBETOAMO,
rajibBaHuKa, pahuHUPOBAaHUE MEIU, BHIIIIABKA aTIOMUHUS, DJIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE ANIEKTPOIUTOB.

3akoHsbl anekTponu3a dapajes.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHEHHE POBOJUMOCTH METALJIOB M TIOJTYIPOBOTHUKOB.

OaHOCTOPOHHSIS MPOBOIUMOCTD THOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HabGnronenue anexrpousa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanre 3aBUCIMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsITHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH THOJIA.
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Du3nyecKuil MPaKTHKYM.

CHOCOGBI HU3MCPCHUMA (bI/IBI/I‘IeCKI/IX BCJIIMYNH C HCIOJbB30BAHUEM AaHAJIOI'OBBIX U I_[I/I(I)pOBbIX
HU3MCPUTCIIBHBIX HpI/I60pOB U KOMIIBIOTCPHBIX JATUYUKOBBIX CHUCTCM. A6COJHOTHI:I€ U OTHOCHUTCJIBHBIC
MOTPEIIHOCTH U3MepeHUH Pu3ndeckux BeanuuH. OIeHKa rPaHyI] OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX H3MEPEHHM, MCCIEIOBAHUN 3aBHUCUMOCTEH (PU3NYECKUX BEIUYHH,
IPOBEPKA MPEUIOKEHHBIX TUHOTE3 (BBIOOP M3 paboOT, OMHMCAaHHBIX B TEMATUYECKHX pa3Jenax
«YYeHUYECKHI SKCIIEPUMEHT, 1a00paTOpHBIC PAOOTHI, IPAKTHKYM)).

MexknpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriayOnéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS € y4ETOM
COACPIKATCIIbHBIX MCIKITPECAMCTHBIX CBsI3€El C KypCaMu MaTCMaTUKH, 61/IOJIOI‘I/II/I, XHUMHU, reorpaq)ym n
TCXHOJIOTHUH.

Mesxicnpeomemmuvie nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMOO008 HAYYHO20 NOZHAHUA:
ABJICHUE, HAy4yHbId (QakT, rumnoreza, Quuyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOI0IEeHHE,
SKCIICPUMCHT, MOIACIHUPOBAHUC, MOJACJIb, HU3MCPCHHUC, HNOTPCHIHOCTU H3MepeHHfI, HU3MCPUTCIIBHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peiieHue cucTeMsl ypaBHeHui. JInneitnas gyHkuus, napabona, runepOona, ux
rpaduku U cBoiicTBa. TpuroHomerpuueckre (QYHKIMH: CHHYC, KOCHHYC, TAHI€HC, KOTAaHTEHC,
OCHOBHOC TPUT'OHOMETPHUUYCCKOC TOXIACCTBO. BGKTOpI)I " UX IMPOCKIHMU HA OCH KOOPAHUHAT, CIIOKCHUC
BEKTOPOB.

buonozua: vexanuueckoe ABIKEHHE B KUBOM mpupone, auddysus, ocmoc, TemiooOMeH
JKUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAOIIeH Cpenbl, YTUIN3alus OMOOPraHH4YeCKOro
TOIIJINBA HJIA BI)Ipa6OTKI/I «TEIUIOBOUY U QJICKTPOSHCPIUH, MOBEPXHOCTHOC HATAKCHUEC N KAITUIJIAPHBIC
SABJICHUS B ITPUPOJAEC, SJICKTPUICCKUC ABJICHUS B JKUBOU mnpuponae.

Xumusa: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MOJTy4YeHHEe HaHOMaTepuasoB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEH U
ra3oB, XUIKAE KPUCTAJUIbI, JIEKTPUUYECKUE CBOIMCTBA METAIOB, AJIEKTPOJUTUYECKAS THUCCOLUALNSA,
TaJiIbBaHUKA, 3JICKTPOHHAaA MUKPOCKOITHUA.

T'eozpaghus: BnaxHOCTb BO3lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHHe ABIKEHUN C HCIOIB30BAHUEM MEXAHH3MOB, YYET CYXOro H
JKUJKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIHMH (KPOHIITEHH, pemérdarbie KOHCTPYKIIUH),
MCIIOJIb30BaHUE 3aKOHOB COXPAHEHUsI MEXaHUKH B TEXHUKE (TUPOCKOI, BOJOMET U APYTHUE), IBUTATEIb
BHYTPEHHEI0 CropaHus, NapoBas TypOWHa, OBITOBOM XOJIOAWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIY4YeHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIIE HAHOMATEpUaJIOB, U HAHOTEXHOJIOTHH,
DIIEKTPOCTATUYECKAsT  3alllUTa,  3a3eMJICHHE  JJIEKTPONpHOOpPOB,  Ta30pa3psAHbIE  JIAMIIBI,
MOJIYITPOBOJHUKOBEIC HpI/I60pI)I, raJIbBaHHKA.

11 KUIIACC

Pasznea 4. JiekTpoauHaMuUKAa.

Tema 4. Maznummnoe none.

B3aumoneiicTBie MOCTOSSHHBIX MarHUTOB W MPOBOAHUKOB C TOKOM. MarHuTtHoe moiie. Bektop
MarHuTHOM MHAYKUMH. [[puHINN Cynepno3uuyu MarHUTHBIX 1osiei. JIMHuM MarHuTHOM MHTYKLIUH.

MarauTtHoe 1moJjie TPOBOJITHUKA C TOKOM (MPSMOTO MPOBOJAHUKA, KATYIIKU U KPYTOBOTO BUTKA).
OmnbIT DpcTena.

Cuiia AMriepa, e€ HanpaBJIeHHE U MOTYJIb.

Cuina Jlopenua, e€ HanmpaBieHUE U MOAYNb. [[BU)KeHHE 3apsyKEHHOM 4YacTULBI B OAHOPOJAHOM
MarHuTHOM noJie. Pabora cumsr JlopeHniia.

MarnutHoe nosne B BeuiectBe. deppoMarHeTHKHU, apa- U TMaMarHeTUKH.
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TexHHYECKHEe yCTPOUCTBA M TEXHOJIOTHYECKUE ITPOLIECCHI: IIPUMEHEHUE TOCTOSTHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJIEKTPOABHUraTelb SIKoOW, YCKOPUTENIH »HIIEMEHTapHBIX
YaCTHULI.

Hemoncmpayuu.

KapTtuHa nuMHMHA MHIYKIMU MarHUTHOIO IOJIA IOJIOCOBOTO U IOJIKOBOOOPA3HOIO MOCTOSHHBIX
MarHuToB.

KapTuHa nuHUI MarHUTHOM MHIYKIMM IOJSI JIMHHOIO IPSIMOIO NMPOBOJAHUKA M 3aMKHYTOI'O
KOJIBLIEBOTO ITPOBOJHUKA, KaTYLIKU C TOKOM.

B3aumopneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuiia Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCcTBUSA 3IEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISL HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinsl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHAYKLIMU HAa OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue nayekTpoMarHuTHOW wuHAYKUMU. [loTok BekTopa MarHUTHOW wuHAYKUuu. OIJIC
MHAYKIMU. 3aKOH 3JIeKTpOMarHuTHON uHAykiuu Papanes. BuxpeBoe anexkrpuyeckoe mose. Toku
Ddyko.

O/1C nHayKIMK B IPOBOJHUKE, ABHIKYILIEMCS B OZTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. KaTymika WHIYKTMBHOCTM B LENHM IOCTOSHHOTO TOKa. JSIBiIeHHe
camouHaykiuu. 3JIC caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHUuyecknue yCTpoilcTBa M TEXHOJOTUYECKHE MPOLECChl: MHAYKIMOHHAS I€4b, COJEHOWUI,
3allUTa OT AJIEKTPU3ALUHU TeJl IPU ABUKEHUHU B MAarHUTHOM T0JI€ 3€MIIH.

Hemoncmpavyuu.

HaGnronenue siBleHus 371€KTPOMAarHUTHON MHTYKIIMH.

Uccnenosanue 3aBucumocty J/1C MHAYKINN OT CKOPOCTH U3MEHEHHUSI MarHUTHOTO MIOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MelHOI) TpyOe.

SIBieHME CAaMOMHIYKIIUH.

UccnenoBanue 3aBucumoctu DJIC caMOMHAYKIIMU OT CKOPOCTH H3MEHEHHUSI CUJTBI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

HccnenoBanue sABJIEHUS 2JIEKTPOMarHUTHOW NHIAYKIIMH.

Omnpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka Mozenu 3JIeKTPOMarHUTHOTO TeHepaTopa.

Paznes 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

KomnebarensHaasg cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckune koneOaHusi. KnHemarnueckoe W JHHAMHYECKOE OMUCAaHWE. DHEPreTHYECKOe
ONMCAaHHWE (3aKOH COXPaHEHUs MEXAaHWYECKOM »JHepruu). BpBox IMHaMUYECKOro ONHUCaHUs
TapMOHUYECKUX KOJIeOaHUH U3 MX SHEPIeTHUYECKOr0 U KHHEMATHYECKOTO OITUCAHHUSI.
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Avmumntyna u ¢asza konebanumii. CBsI3b aMIUIATYABl KOJEOAHWI WMCXOIHOW BEITUYUHBI C
aMIUTUTYIaMU KoseOaHuil €€ CKOPOCTH U YCKOPEHHS.

[lepuon u uwactora kojnebGanwii. Ilepron MaybIX CBOOOAHBIX KOJEOAHHI MaTeMaTHYECKOTO
MmasiTHUKa. [leproa cBoOGOAHBIX KONeOaHUN MPYKMHHOTO MasiTHUKA.

[TonsTe o 3aTyxarommx KoyiebaHusx. BwiHyxneHHble konebanus. Pe3zonanc. Pe3zonanchas
KpHBas. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJICOaHMS.

TexHuueckue YCTpOCTBA M TEXHOJIOTMYECKUE IIPOLIECCH: METPOHOM, 4achl, KauelH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Koae0aTenbHOro ABUKECHHUS.

Habumronenne He3aBUCHMOCTH IIEpHO/a MaJIbIX KOJIe0aHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxarouux KojeOaHWW W 3aBUCHUMOCTH HEpUOAAa CBOOOIHBIX KOjeOaHUM OT
CONPOTHUBIICHUS.

HccnenoBanne kojeOaHMI Tpy3a Ha MACCHBHOM TpYyXHHE C IeIbi0  (OopMHUpPOBaHUS
npeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusX rpy3a Ha MpYyKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOaHHIA.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJEOaHUNH HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JBIKEHHUS TENa B X0JIe KOJIeOaHH Ha yIIPYroM IMOBECE.

N3yuenune ABMKEHUS HUTSHOTO MAasITHHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY IbI 3aTyXAOMIUX KOJIeOaHUH.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

KonebGarenbupiii  koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIC KOJEOAHUS B UIACATHHOM
kosneOaTesibHOM KoHType. @Dopmyna Tomcona. CBs3p aMIUIMTYyAbl 3apsja KOHJAEHcaTopa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEILHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxarlue 3JIeKTPOMarHUTHbIE Kosie0aHusl. BeIHYKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHusl.

[TepemenHbIil TOK. MOIIHOCTh MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE M JECWUCTBYIOIIEE 3HAUECHUE
CHWJIBI TOKA U HATIPSDKEHUS TPU Pa3InyHON (popme 3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconganbHblid MEPEMEHHBIN TOK. Pe3nucrop, KOHAEHCATOp M KaTyllKa WHIYKTUBHOCTH B
LIENU CUHYCOUJAIbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHC TokoB. Pe3oHaHc HanmpsKeHUH.

UneansHbiii  Tpanchopmarop. [lpowsBoacTBo, mepegadya W MOTPEOJICHUE DIIEKTPHUECKOM
DHEPIHH.

DKOJIOTUYECKUE PHUCKA TpU MPOU3BOJACTBE 3IEKTpodHEepruu. KynbTypa HMCHOIB30BaHUSA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKHU3HMU.

TexHuuyeckue yCTpoilCTBa M TEXHOJIOTMUYECKHE MPOIECCHI: JEKTPUUECKUN 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeaay.

Hemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJ€0aHUM OT HHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXarMIKUX dJIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopaeinp 371eKTpOMarHuTHOIO FeHepaTopa.

BriHyxaeHHbIe CHHYCOUIaTbHbIE KOJIeOaHUsI.

Pe3ucrop, kaTyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETH MEPEMEHHOTO TOKA.
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Pe3onanc mnpu moCnenoBaTeIbHOM COEIMHEHMM pE3UCTOpa, KATyIIKM WHAYKTUBHOCTH H
KOHJIEHCATOopa.

VYCTpoiicTBO U MPUHIIMIT ASUCTBHS TpaHchopMaTopa.

Mopeinb TMHUY 3IIEKTPOIIEPEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

Wzydenue tpanchopmaropa.

HccnenoBaHnue IEpEMEHHOIO TOKa 4Yepe3 IOCIEOBATEIbHO COEIMHEHHBIE KOHJEHCATOp,
KaTYUIKy ¥ pEe3UCTOp.

Habmtoienue 351eKTpoMarHuTHOTO Pe30HaHCa.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaZHUMHbBIE 60JIHbL.

MexaHudeckrue BOJIHBI, YCIIOBHSI UX paclpocTpaHeHus. llonepeunble W mpoAojbHBIE BOJIHBI.
[lepuon, ckOpoCTh pacHpoOCTpaHEHUsI U JIMHA BOJIHBI. CBOWMCTBA MEXAHMYECKHX BOJH: OTPAXKEHUE,
npeaoMIIeHue, HHTephEpeHIHs U AU(paKIIHsL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNE OKPYKAIOLIEH Cpe/ibl.

OJIEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHSl M3JIyY€HHsI DJIEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoIiCTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHUE, MPEIOMIICHHE, MOJISIPU3aLisl, HHTEPPEpEHIHS
U U pakims.

[kana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIUIIBI paInOCBA3H U TEJIEBUACHU. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatOIIeH Cpeibl.

TexHuueckue ycTpoucTBa U MPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, pajap,
panuonpuéMHUK, TeNEBU30D, aHTeHHa, Tenedon, CBU-neus, ynbTpa3BykoBas IMarHOCTUKA B TEXHUKE
Y MEJIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHA.

Habmonenne orpaxkeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpaku MEXaHUNYECKUX BOJIH.

AKYCTHYECKHI pEe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro IPpUMEHEHHE.

HabGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/IOM U 9acTOTOM KOJieOaHMiA.

HccnenoBaHue CBOICTB 3J€KTPOMAarHUTHBIX BOJIH: OTpa)K€HUE, MPENIOMIICHHE, MOJsSpU3alvs,
nudpakuus, tHTepdepeHIus.

OO6HapyxeHue HH(PpaKpacHOTo U YIbTPa(hHUOIETOBOrO U3ITyUEHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

W3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHEeiHOE pacnpoCTpaHEeHUE CBeTa B OJIHOpOAHOW cpene. Jlyu cBera. Toueunbrit
HCTOYHUK CBETA.

Otpaxenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHuil B MIIOCKOM 3epKaje.
Cdepuueckue 3epkaia.

[Ipenomnenne cBeTa. 3aKOHBI TPEIOMJICHUST CBeTa. AOCOJIOTHBIA TOKA3aTeNlb MPEIIOMIICHUSI.
OTHOCUTENBHBIN NTOKa3aTeNb npesomiaeHus. [IocTOSHCTBO YacTOTHI CBETAa U COOTHOIIEHUE JUIMH BOJH
IIPU [IEPEXO0/I€ MOHOXPOMATUUECKOTO CBETA UEPE3 IPAHMILY pa3zieia JBYX ONTHUYECKUX CpPE.

Xon nyueit B mpusme. ucnepcusi ceera. ClioxkHBIH cocTaB Oenoro cera. LIBer.
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[TonHnoe BHyTpeHHEee oTpakeHue. [IpeaenbHbIi yroi NoJIHOrO BHYTPEHHETO OTPAKECHUS.

Cobuparomue U paccenBaromue JUH3bl. ToHKas nuH3a. QOKYyCHOE pacCTOSHUE M ONTHYECKast
CHJIa TOHKOW JIMH3BL. 3aBHUCHUMOCTb (POKYCHOTO PACCTOSIHHSI TOHKOH c(epudyeckoil JHH3BI OT €&
T€OMETPUU U OTHOCUTEJIBHOTO MTOKA3aTeNs IPETOMIICHHUS.

dopmyiia TOHKOH JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xop myda, NPOUIEALIErO JMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ IVIABHOM ONTUYECKOW OCH.
[Toctpoenne n300pakeHU TOYKU U OTpE3Ka MPSMOM B COOMPAIOIINX U PAaCCEMBAIONIMX JIMH3AX U UX
CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. MaTtepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH. Y CIOBHS HAOIIOICHHUS
MaKCHMyMOB U MHUHHUMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB.
[Tpumeps! Ki1acCUUECKUX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus ceera. udpakimonHas pemérka. YClIoBHE HAOJIOJCHHS TIIaBHBIX MaKCUMYMOB
IIpU NaJJICHUH MOHOXPOMAaTHYECKOI0 CBETa Ha TU(PAKLUOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHUYECKHE yCTPOUCTBA U TEXHOJIOTHUYECKHE MPOLIECCHI: OYKH, JIyMa, IEPUCKOMN, GoToamnmapar,
MHUKPOCKOII, MPOEKIIMOHHBIN amnmapaT, IPOCBETICHUE ONTUKU, BOJIOKOHHAS ONTHKA, TU(PPAKIMOHHAS
pemeéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npeoMIIeHUs CBETA.

Haburoienne noaHoro BHyTpeHHEro oTpakeHus. MoJienb CBETOBOA.

HccenenoBanue xoa CBETOBBIX MTYYKOB UYepe3 IIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTMH3AX.

Moenu MUKpOCKOIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

Habumroienne 11BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3yuenne quppakinOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

Hab6mronenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpuMmeHeHre NoIIpONI0B UIsl U3yYEHHUS] MEXaHUYECKUX HaIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

M3mepenne nokasaresns IpesioMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCcTOSIHUA OT BEIIeCcTBa (Ha MPUMEPE KUAKHX JINH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 INIOCKOTO 3epKaJia U JIMH3bI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpaxiyu, nHTEpYEpeHIny 1 MOIsSpU3aluu CBETa.

W3ydeHue nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAJIEKTPHKA.

N3ydenne nnTepdepeHInu J1a3epHOro U3IyYEeHUs Ha ABYX LIEISX.

Habmonenue aucnepcum.

Habmonenue u uccienoBanue JUGpakimOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Toyuenue cniekTpa U3My4eHHUs] CBETOMO/IA TIPU TOMOIIH TU(PAKIIMOHHON PErIETKH.

Pa3nes 6. OcHOBBI cienIUAJIbLHOM TEOPUH OTHOCUTEIbHOCTH.
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I'panuubl OPUMEHMMOCTH KJIACCHYECKOM MeXaHuKd. [locTymarsl crneuuaibHOM TEOpHUH
OTHOCHUTEJIBHOCTH.

[TpoctpancTBeHHO-BpeMeHHON MHTepBaji. IIpeoOpasoBanus JlopeHua. YcinoBue MPUYUHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILLEHUE JJIUHBI.

OHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHudyeckue yCTpPOMCTBA UM TEXHOJIOTMYECKHE IPOLECCHI: CIIyTHUKOBBIE ITPUEMHUKH,
YCKOPUTEIHN 3apsHKEHHBIX YACTHII.

Y4eHUYECKUH IKCIIEPUMEHT, 1Ta00paTOpHbIE pabOThI, MPAKTUKYM.

OmnpezneneHue MUMITYJIbca M SHEPTHHM PENSTHBUCTCKUX dYacTull (1Mo QoTtorpadusiMm TPEKOB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Paszgen 7. KBantoBasi pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TerioBOe M3My4YeHHE (M3ITydeHHE aOCOMIOTHO YEPHOTO Teja). 3aKOH CMEIICHHS
Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMIYJIbC (POTOHA.

®oroaddexr. OnbiTel A. I'. Cronerosa. 3akonsl (oTodddexra. YpaBHeHue DUHIITEHHA A
doroaddexra. «Kpacnas rpanuna» porodddexra.

JaBnenue cBeta (B 4aCTHOCTHU, JIABJICHHE CBETa Ha aOCOJIIOTHO MOTJIOMIAONIYI0O U abCOIIOTHO
oTpaxarolyto nosepxHocts). OnbiThl [1. H. JIeOenena.

BonnoBele cBoiicTBa wactuil. Bonusl ne bpoitns. J{nmuHa BonHb! 1e bpoiins u pasmepsl o0nactu
JOKaJM3alMK JIBUKYIIEHCsT yacTUIpl. KopmycKynsipHO-BOTHOBOW ayanu3M. JAudpakius 31eKTpoHOB
Ha KpHUCTaJulax.

Crneuunduka usmepenuit B Mukpomupe. CooTHoleHHs HeonpenenéHnoctei ['eitzendepra.

TexHuuyecKkne YCTpOICTBA U TEXHOJOTMUYECKHUE TMPOIECCH: CIIEKTPOMETP, (POTOIIEMEHT,
¢doToaTUnK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAasi OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

®dotorPekT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoToaddexra.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOJTYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToanoI.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus Gporodddexra.

HccnenoBanue 3aBUCMOCTH CHJIbI TOKA Y€pe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTPOeHUs aToMa. [TnanerapHas mozens atroma Pesepdopaa.

[Toctrynarel bopa. M3nydyenue u norsiouieHre (pOTOHOB IMpH MEPEX0/ie aTOMa C OJHOTO YPOBHS
SHEPTHUH HA JPYrOM.

Bunel ciektpoB. CeKTp ypoBHEN 3HEPTHH aTOMa BOAOPOJA.

CrnioHTaHHOE U BBIHY)KJEHHOE H3lyueHue cera. Jlasep.

TexHuueckne yCTpPOMCTBA W TEXHOJOTMYECKHME  TMPOLECCHI:  CIEKTPaJIbHBIA  aHalu3
(cTieKTpOoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

Hab6nronenne nuHeHvaThiX CIIEKTPOB.

YCTpolCcTBO M ACMCTBHE CUETUNKA HOHU3UPYIOIINX YACTHII.

Omnpenenenne JIMHBI BOJIHBI JIA3€PHOTO U3IIY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, RPAKMUKYM.
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Hab6nronenune muHEHYaToro CriekTpa.

HccnenoBanue cHekTpa pa3pekKeHHOTO AaTOMAapHOIO BOJOPOAA M HM3MEPEHHE IIOCTOSTHHOU
Punbepra.

Tema 3. Quzuka amomHo20 A0paA U INEMEHMAPHBIX YACHUY.

Hyxnonnas mopens siapa ['eitzenOepra—lBanenko. 3apsin siapa. MaccoBoe dHCIO siapa.
N3oTomnsl.

PagnoaktuBHOCTh. Aunbda-pacnan. DIEKTPOHHBIH M TMO3UTPOHHBIN Oera-pacnan. ['amma-
U3JIy4CHHE.

3aKkOH paJUMOAKTUBHOrO pacnajga. PannoaktuBHele wu3oTombl B npupone. CBoMCTBa
MOHU3HPYIOUIETO M3JIyuyeHUs. BiusHue paguoakTHBHOCTH Ha KHUBBIE OpraHn3Mbl. EcTecTBeHHBINH (OH
n3nydyenus. Jlosumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT Macchl sapa.

SAnepusie peakuuu. [enenue u cunres suep. SAnepHsie peakropsl. [Ipobremsl ymnpaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUS SAEPHON SHEPTEeTHKU.

MeTto/1bl perucTpalyy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHULL.

dyHIaMEHTAJIbHbIE B3aUMOJAEUCTBUSA. bapuoHbl, Me30HbI U JenToHbl. lIpencraBineHue o
CranpaptHoil Mmosienu. KBapk-riitooHHas MOJAEIb aIJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnuHCcTBO DM3M4ecKoil KapTHHBI MUpA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECChl: J03UMETp, Kamepa BuibcoHa,
AJIEPHBIN PEaKTOp, TEPMOSACPHBIN peaKTop, aToMHasi 60MOa, MAarHUTHO-PE30HAHCHAs TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, npakmuxym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

HccnenoBanue paainoakTUBHOTO (OHA C UCTIOIH30BAaHUEM JI03UMETPA.

Wzyuenue noriomuieHus 0eTa-4acTUl] aTllOMUHHAEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMHUHU. [IpHknanHOe M MHUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUH.
[TprMeHUMOCTb 3aKOHOB (PU3UKHU 1J11 00BSICHEHUS MPUPOJIbl KOCMUYECKHX OOBEKTOB.

Metonel  acTpoHOMHYECKMX — HcciaenoBaHuil. COBpPEMEHHBIE  ONTHYECKUE  TEJIECKOIIBI,
pauoTeNecKonbl, BHEaTMOC(hEpHasi aCTPOHOMHUSI.

Bun 3Bé€3anoro Heba. Co3Be3ausi, ApKue 3BE3/bI, IJIAHETHI, UX BUTUMOE JBUKECHHE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTh. McTounuk sHeprun ComnHua u 3BE37.

3BE31bI, UX OCHOBHBIE XapaKTEpUCTHKHU. /lnarpamma «CIEKTpajbHBIA KJIACC — CBETUMOCTBHY.
3BE3bI VIABHOM MOCIEA0BATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETHMMOCTb» ISl 3BE37 TIJIaBHOM
nocieaoBarelbHOCTH.  BHyTpenHee  cTpoeHue  3BE31.  CoBpeMEHHbIE  MPEACTaBICHUS O
IIPOUCXOXKAECHNN U 3Botolny CoslHIA U 3BE311. DTambl XKU3HU 3BE3 L.

Mnineunsiii [lyte — nama [anakTtuka. Ilonoxxenne u nemwxenne Connna B ['amaktuke. Tumbl
rayiakTuk. PajnoranakTiuku u kBazapbl. YEpHBbIE ABIPHI B sApax rajakTHK.

Bcenennas. Pacuimpenne Beenennoil. 3akon Xa60ma. Paz6eranue ranaktuk. Teopus bonbmioro
B3pbIBa. PenukroBoe n3iyueHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

Habmonenus 3BE31HOr0 HeOa HEBOOPYXKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIOKEHUN IS OIpeieNIeHHs TMOJI0KEeHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moixymapus 1 sipkue 3BE3/bl.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAaHHOCTEH U 3BE3AHBIX CKOTUICHHUH.

Du3nYecKUl MPAKTUKYM.
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CriocoObl n3MepeHus: (pU3NYECKUX BEJIWYMH C MCIOJIB30BAHHUEM AaHAJIOTOBBIX M LHU(POBBIX
U3MEPUTENBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH U3MepeHuil puznueckux BennyuH. O1eHKa IpaHuIl TOTPEUTHOCTEH.

IIpoBeieHNEe KOCBEHHBIX WM3MEPEHMH, HCCIENOBAaHMNA 3aBUCUMOCTEH (QU3MUECKUX BEIMYUH,
IPOBEpKA IMPEUIOKEHHBIX TUnoTe3 (BbIOOp M3 pabOT, ONMCAHHBIX B TEMaTHMUYECKUX pa3jenax
«YYEHNYECKHIA HKCIIEPUMEHT, JTAO0paTOPHBIE paOOTHI, TPAKTHKYM).

O0o0maroniee NOBTOpPeHUeE.

O0oO0ueHne U cucreMaTu3alus colepXaHus pas3zienoB Kypca «MexaHukay, «MoinekynspHas
¢u3uKa U TepMOAMHAMUKa», «DIeKTpoaAuHamMuKay, «KoneOanus u BosHb», «OCHOBBI CIELUATIBHOM
TEOPHH OTHOCHUTEIBHOCTNY, «KBaHTOBas pusmKa», «IIEMEHTHl aCTPOHOMUHU U aCTPOPUIUKI.

Ponb ¢u3uky M acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHUYECKOM, CONMATBHON U ITUYCCKOU
cdepax AEATEIBHOCTU YeNIOBEKa, pOJib U MECTO (PM3UKU U aCTPOHOMHUHM B COBPEMEHHON Hay4dHOMH
KapTHHE MHUpA, 3HAUCHHE ONMHUCATENIbHON, CUCTEMAaTU3UPYIOLIeH, O0BSICHUTEIBHOM U IPOTHOCTUYECKOMN
¢bynkunii  ¢pu3nYeckoil Teopuu, poib (U3NYECKON Teopuu B (HOPMHUPOBAHUU MPEICTABICHUU O
¢u3znyeckoil KapTHMHE Mupa, MECTO (U3MUECKONM KapTHUHBI MHpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 pUpoe.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usumku yriyonéHHoro ypoBHsS B 11 Kilacce OCYHIECTBISICTCS € Y4ETOM
COJIepKATEIBHBIX MEXKIPEIMETHBIX CB3€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, Teorpapuu u
TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA,C6AZAHHBIE C U3YUEHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBIICHUE, HAy4YHBIM (akT, THUMoTe3a, (Qu3nYecKkas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAaHUE, MOJIE]b, HU3MEPEHHE, IOTPEIIHOCTH H3MEPEHHM, H3MEpUTEIbHbIE
npuOopsI, U(poBas 1ad0paToOpHsl.

Mamemamuka: peuieHue cucteMbl ypaBHeHUil. Tpuronomerpuueckue (GYHKIHMU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPBI N X NPOEKLINN
Ha OCH KOOpPJIMHAT, ClI0’KeHHE BeKTOpOB. [Ipon3BoiHble anemMeHTapHbIX (GyHKIMH. [Ipu3naku nogolus
TPEYroJIbHUKOB, ONPEIEIeHHE IIJIOMAAN IUIOCKUX GUryp u o0béma Ted.

Buonozua: >nextpudeckue SBICHUS B KMBOM NpuUpOe, KonebaTelabHble TBUKECHUS B KUBOMH
IPUPOZE, DSKOJOTMYECKHME PHUCKU TPU MPOU3BOACTBE  IJIEKTPOIHEPIHM, DIIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYKAIOIEH Cpe/ibl, YIbTPa3ByKOBask AMATHOCTHKA B MEIULIMHE, ONITUYECKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJTINYECKAsl CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHUs KPUCTAUTMYECKON PEIIETKHU, CIEKTPATIbHBIN aHaIN3.

T'eozpaghua: marHuTHBIE TONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX pPyA, (oTochEMKAa 3eMHOMN
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: TPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMArHWTOB, 3JIEKTPOJBUIATEID
SlkoOu, TeHepaTop TEPEeMEHHOrO0 TOKa, MHIYKIMOHHAs Tedyb, JHHUM DJEKTpolepenad,
ANIEKTPOJIBUTATENh, padap, paguonpuéMHUK, TeJNeBH30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3ByKOBasi TUArHOCTHKA B TEXHHUKE, MPOEKLIMOHHBIN anmnapar, BOJIOKOHHAS ONTHKA, COJIHEYHAS
Oarapesi, CIIyTHUKOBbIE TPUEMHUKH, s/IepHasi SHEPTeTUKA U SKOJIOTUYECKHE acTIeKThl €€ pa3BUTHS.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATBI

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOSHHS y4yeOHOro mpenMera «PHU3UKa» OKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTh OOYYaIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
HO3ULKEH JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALMH, NMO3UTUBHBIX BHYTPEHHUX YOEXKIEHU,
COOTBETCTBYIOIIMX TPAJAULIMOHHBIM LIEHHOCTSAM POCCHUHCKOro OOIIECTBa, PACIIMPEHHUE >KU3HEHHOI'O
OMBbITa U ONBITA JCATEIBHOCTH B MIPOIECCE Peaju3allid OCHOBHBIX HANpaBJICHUIH BOCIUTATEIHHOMN
NEeSITEILHOCTH, B TOM YUCIIE B YACTH:

rPa’KIAHCKOTOBOCIIUTAHMSA
e CchOPMHUPOBAHHOCTh  TPAXKAAHCKOM  TMO3MIUH  OOYYalomerocss KakK akTHBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;
® [PUHATHE TPATUIHMOHHBIX OOIIEYETIOBEYECKHX T'yMaHUCTHYECKHX M JIEMOKPATUYECKUX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEpEcax TIPa)KTaHCKOTO OOIIeCTBa,

y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yMEHHE B3aMMOJEHCTBOBATh C COLUAIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C HX

(GYHKLIMSAMU U Ha3HAUECHUEM;
® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOI EATETBLHOCTH.
NATPHOTHYECKOTOBOCIIUTAHMSA:
e c(hOpMHUPOBAHHOCTb POCCUMCKOMN Ipa)1aHCKOW MAECHTUYHOCTH, MATPUOTU3MA;
® [[CHHOCTHO€ OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHHMSIM POCCHMCKHUX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOTOBOCITUTAHMUSA:
e c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOT'O TIOBEICHHUS;
e CcrocoOHOCTh OLEHMBATh CUTYallMI0 U IMPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;
® 0CO3HaHME JMYHOIO BKJa/a B IOCTPOEHUE YCTOHUNBOTO OYyIyIIEro.
ICTETHYECKOTOBOCTTUTAHMSA:
® OCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs 3CTETUKY HAay4yHOIO TBOPYECTBA, MPHUCYILEro
¢buznyeckoil Hayke.
TPY/AOBOTrOBOCTIUTAHMS:
® UHTEpeC K pa3anyHbIM chepaM nmpodecCHOHATBHON AEATEIbEHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (QU3MKONM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymiel mpodeccuu u
pean30BbIBaTh COOCTBEHHbIE KU3HEHHBIE IJIaHBI;

® TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M caMOOOpa3OBaHHIO B 00JacTh (U3UKHA Ha

IPOTSKEHUH BCEH JKU3HU.
IKOJIOTHYEeCKOTOBOCTIMTAHUS:

e Cc(hOPMHUPOBAHHOCTb OSKOJIOTUYECKOH KyJIbTYpbl, OCO3HAaHHE TJ00AJBHOIO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® [UIAHUPOBAHHE M OCYLIECTBICHHUE NEHCTBUI B OKpY)KAIOLIEH cpesie Ha OCHOBE 3HAaHUS Lesei

YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA;
® pacuIMpeHHe OMbITa JEATEIILHOCTH YKOJIOTHUECKON HANPAaBICHHOCTH HA OCHOBE MMEIOLINXCS
3HaHUU 1o (U3HKe.
LHEHHOCTHHAYYHOTOTO3HAHMSA:

e c(hOPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

¢du3nUecKoil HayKu;
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OCO3HAaHHE I[IEHHOCTH HAYyYHOUW NEATeIhHOCTH, TOTOBHOCTh B IMpoOIecCce M3yueHUs (HU3UKH
OCYIIECTBIISITh TPOEKTHYIO M HCCIEIOBATENIbCKYIO JESATeNIbHOCTh HMHIUBUAYalIbHO U B
rpymnme.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiicCTBUS
ba3oBblesiornyeckueeiicTBus:

CaMOCTOSITeNIbHO (hOPMYNIUPOBaTh W aKTyalM3UpOBaTh MpolieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeIIATh LENH NeSTeIbHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3palaThIBaTh IJIaH PelIeHUsl MPoOIeMbl C YUETOM aHAIM3a UMEIOIIUXCS MaTEPUATBHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEINIAM,
OIICHUBATh PUCKHU IMOCIIECACTBHUI JACSITEILHOCTH;

KOOPJAMHHUPOBATh U BBHIMNOJHATH PabOTy B YCIOBHUSX pEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MIPU PEUICHUH KU3HEHHBIX MPoOIeM.

ba3oBblenccienoBarebCcKueeHCTBHUA:

BJIAJICTh HAYYHOW TEPMHHOJIOTUCH, KIIFOUCBBIMU MOHATUSAMH M METOJAMH (U3UUECKOI
HAYyKH;

BJIQJICTh HABBIKAMH Yy4eOHO-UCCIICJIOBATEILCKON W TPOCKTHOW NEATEIHbHOCTH B 001acTH
(U3HUKH, CITOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TOHMCKY METOJIOB PEIICHHS
3a/1a4 PU3NYECKOT0 COIeP KaHUS, TPUMEHEHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

BJIQJICTh BUJAMH JCSATCIHHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHHUS, €r0 HWHTEPIIPETAIHH,
npeoOpa3oBaHUI0 U TMPUMEHEHHIO B Pa3jIMYHBIX Y4YEOHBIX CUTYallUsSX, B TOM YHCIE TMPHU
CO3aHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U U aKTYaJIH3UPOBATH 3a/1a4y, BHIABUTATh TUTIOTE3Y
e€ pemeHus, HaXOJWTh APTYMEHTHI JUIS JIOKA3aTeIhCTBA CBOMX YTBEPIXKICHHIA, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH TOJYYCHHBIC B XOJIC PEIICHUS 33Ja4d PE3yJIbTaThl, KPUTHICCKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH M (POPMYITUPOBATH COOCTBEHHBIC 3a/1a4M B 00PA30BATEILHON JIEATEIIBHOCTH, B TOM
YUCIIe TP U3YICHUN (DU3HKHY;

JIaBaTh OICHKY HOBBIM CUTYAIUsAM, OIICHUBATH IPUOOPETEHHBIHN OITBIT,

YMETh IMePEHOCUTH 3HAHUS 110 (PU3UKE B IPAKTHUECKYIO 00JTaCTh KU3HEICITCILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHAIBHBIE MOIXOAbl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BJIAJICTh HaBbIKAMU MOJy4YeHHUs WHPopManuu (U3NYECKOTO COAEP)KaHUS M3 HCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBJIATH IIOMCK, AHAJINW3, CHCTEMAaTH3alUI0 H
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,
OLIEHUBAThI0CTOBEPHOCTEUH(POPMALINY;

UCTIOJIb30BaTh CPENICTBA WH(POPMAIIMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJOTHI B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX 1 OPraHU3al[MOHHBIX 33/1a4 ¢ COOIOIeHHEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, THUTHMEHBl, pecypcocOepekeHus, MPaBOBBIX MU

ATUUECKUX HOPM, HOPM nnfbnpmngunnnnﬁ Qe30IacHOCTH,
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CO3/1aBaTh TEKCThI (PU3NUYECKOTO COJCPKAHUS B Pa3IMYHBIX (popMaTax ¢ ydéToOM Ha3HAUCHHS
uH(pOpMallMi W LEJEeBOM ayIWTOpUHU, BbIOMpas ONTUMalIbHYIO (OpPMY MpEACTABICHUS U
BU3yaJIN3aLUU.

KOMMyHHKaTHBHbIeyHI/IBepCaJILHbIey‘leﬁl{bIe)IeﬁCTBl/lﬂ:

OCYIIECTBIISITH OOIIEHHE HA ypoKaX (PU3MKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTUUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;
MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHIAMBHIyaIbHON pabOTHI;
BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

IPUHUMATD L€ COBMECTHOM €ATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH EHCTBUS
o €€ JOCTHKEHUIO: COCTABIIATH ILJIAH JEHCTBUM, paCIpENesTh PO C YYETOM MHEHUU
Y4aCTHUKOB, OOCYXKAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KaU€CTBO CBOETO BKJIAJa M Ka)JI0r0 Y4aCTHHKA KOMaH[bl B OOLINI pe3yibTat 1o
pa3paboTaHHBIM KPUTEPUSM;

npeajiaraTh HOBBIE TPOEKTHI, OLIEHUBATh HJIEW C IMO3UIMH HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh MO3UTUBHOE CTPATErMYECKOE MTOBEACHUE B PA3JIUUHBIX CUTYALMSIX, IPOSBISATh
TBOPYECTBO U BOOOpakeHUE, OBITh HHUITNATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE e CTBUSA
Camoopranu3amnus:

CaMOCTOSITENIFHO OCYIIECTBIISATh ITO3HABATEIBHYIO JEATENLHOCTE B 00OmacTd (pus3uku u
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PELICHHUsS pPacuyE€THBIX M KAayeCTBEHHBIX 3a/ay, IUIaH
BBIMOJIHEHUS] TPAKTUYECKOH pPaboThl C Y4YETOM HMMEIOLIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTbOLIEHKYHOBBIMCUTYAIUSIM;

pacumpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh 3a
pelIeHue;

OIICHUBATHIIPUOOPETEHHBINOIIBIT,

croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSBICHUIO 3PYIULUU B 001acTh (PU3UKHU, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’IB, SMOLMOHAIbHBINUHTEJIJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHHMBATb
COOTBETCTBUE PE3YNbTATOB LENSAM;

BJIaJICTh HAaBBIKAMU NIO3HABATENIbHONW peIeKCHH Kak OCO3HAHHs COBEpIIAEMbIX NEHCTBUN U
MBICJIUTEIIBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAaHUN;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU [T OLIEHKH CUTYallMH, BEIOOpa BEPHOT'O pEIIEeHUS;

YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
MPUHUMATH ceOsl, MOHNMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporecce nocTukeHus TMYHOCTHBIX PE3Y/IbTATOB OCBOCHMSI IPOrpaMMbl MO (PU3UKE JUIsI YPOBHS

cpenHero o0Iero o0pa3oBaHHs y OOYYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIA WHTEIICKT,
npe/rnoiarariui chopMUPOBaHHOCTS:
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® CaMOCO3HAHHS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHHUE,
BUJICTh HAINPaBJICHUS PA3BUTHsI COOCTBEHHOW SMOIMOHAIBHOM cepbl, OBITh YBEPCHHBIM B
ceOe;

®  CaMOpETyJIMPOBaHMS, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE NPHUHUMATh OTBETCTBEHHOCTH
3a CBOE TMOBEACHHUE, CIIOCOOHOCTHh AaJalTHPOBATHCS K AMOIMOHAIBHBIM H3MEHEHHSIM U
HPOSIBIATH THOKOCTB, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHBALIUM, BKIIIOYAIOIIEH CTPEMJICHWE K JOCTIDKEHUIO LEIH M YCIexy,
ONITUMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOS U3 CBOMX BO3MOXKHOCTEH;

® DOMIATUH, BKIIOYAIONMIEH CHOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE JAPYIHX,
YYUTBIBATh €r0 TPU OCYIIECTBICHHH OOIIEHHS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEIKUBAHUIO;

® COLMAIBHBIX HABBIKOB, BKJIIOYAIOMIUX CHOCOOHOCTH BBICTPAMBATh OTHOIICHUS C IPYTUMHU
JFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peraTbh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATDBI

K xoHny oOyuenuss B 10 Knacce TnpeIMETHblE pPe3ylbTaTbl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® [IOHMMAaTh POJIb (PU3UKH B IKOHOMHUYECKOU, TEXHOJIOTMUECKON, IKOJIOTHUECKOH, COIIMaTIbHOM
U OTHYECKOW cepax NesITeTbHOCTH YelIOBEKa, pPOoib M MeCTO (M3UKH B COBPEMEHHOM
Hay4YHOW KapTHHE MUpPA, 3HAYECHUE OMUCATEIHHOM, CHCTEMATU3UPYIOIIEH, 0OBSICHUTEIILHON U
OPOTHOCTUYECKON (YHKUMH (DU3NYECKOH TEOpUM — MEXAaHUKH, MOJIEKYJISIPHOM (QHU3UKU U
TEPMOJIMHAMMKH, pOib (u3nyeckod Teopud B (GOPMHUPOBAHUM TNPEACTABICHUH O
buznyecKoil KapTUHE MHUpa;

® pa3InyaTh YCJIOBUS NPUMEHHUMOCTH Mojened (U3NYEeCKUX Teld U MpPOIeccoB (sSBICHUN):
WMHEepLMaJgbHas cHCTeMa OTcuéTa, aOCOJIIOTHO TBEPAOE TeEJO0, MaTephalibHas TOYKa,
PaBHOYCKOPEHHOE JIBHJKEHHE, CBOOOJHOE TMajJeHue, aOCOIITHO ympyras aedopmarus,
abCOJIIOTHO yNpyroe M abCOJIOTHO HEYNPYroe CTOJKHOBEHUS, MOJEIM ras3a, >KUAKOCTH H
TBEPJOrO (KPUCTAJUIMYECKOT0) Teja, HJeadbHBbIA Tra3, TOUYEUHBIM 3aps], OJHOPOJIHOE
ANEKTPUYECKOE TOJIE;

® pa3inyarh ycIOBUS (IpaHUIbI, 00JacTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHMMATh
BceoOUMil xapakTep (yHIaMEHTAlbHBIX 3aKOHOB W OrPAaHMYEHHOCTh HCIOJIb30BaHUS
YAaCTHBIX 3aKOHOB;

® aHaJIM3UPOBATh U OOBSICHATH MEXAHUYECKUE IPOLIECCHl M SIBJICHHS, UCMOJIb3ysl OCHOBHBIE
MOJIOKEHUS M 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXAHMYECKOTO IBIKEHHS, (hOPMYIIbI
KWHEMAaTUKU PAaBHOYCKOPEHHOTO IBIIKEHHS, MpeoOpazoBaHus [anuies A CKOPOCTH H
IepeMeIIeHMs], 3aKOHbl HpI0TOHA, MPUHIIMI OTHOCUTENBHOCTH [ anuiies, 3aKk0H BCEMHUPHOTO
TATOTEHUS, 3aKOHBI COXPAHEHUsI UMITYJIbCa U MEXaHUUECKON SHEPTUH, CBSA3b PadOThI CHIIBI C
U3MEHEHHEM MEXaHWYEeCKOM SHEpruM, YCIOBHs pPaBHOBECHs TBEPAOIO Tela), IpU 3TOM
MCIIOJIb30BaTh MaTEMAaTHUECKOE BBIPA)KEHHME 3aKOHOB, yKa3bIBaTh YCJIOBMSI MPUMEHUMOCTU
bu3nyecKkux 3aKOHOB: MpeoOpa3oBaHuil ['amumies, BTOporo u Tperbero 3akoHOB HbroToHa,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUYECKOW YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHNS;

® aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, HCIOIB3YS OCHOBHBIE
nonoskeHuss MKT u 3akoHbl MoONeKynsipHOM (U3MKH U TEPMOJMHAMUKU (CBS3b JaBIICHUS
UJCAIBHOIO Ta3a CO CPEIHEW KHUHETHUYECKOW DHEPruedl TEIUIOBOrO JBHXKCHUSA U
KOHLICHTpalLel €ro MOJIEKYJ, CBS3b TEMIIEpaTypbl BEIECTBA CO CpPEAHEH KUHETUYECKOU
JHEprued TEIUIOBOTO JBW)KCHMSI €ro 4YacTHI, CBSI3b JAaBIEHUS HJICAIBHOIO rasa ¢
KOHIIEHTpallUe MOJIEKYJI W €ro TemmepaTypou, ypaBHeHwe MenaeneeBa—KnamneipoHa,
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HEPBbIM 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHMsI SHEPIHM B TEIUIOBBIX Mpolieccax), Npu
TOM HCIOJB30BaTh MaTEMATUYECKOE BBIPA)KEHHWE 3AaKOHOB, YKa3blBaTbh  YCIIOBUS
IPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—Knaneiipona,

® AHAJIM3MPOBATh M OOBACHATH DJCKTPUUECKUE SBJICHHUS, UCIIONb3YSl OCHOBHBIE TOJOXKECHUS U
3aKOHBI 3JIEKTPOAMHAMUKH (3aKOH COXpaHEHMsI 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
INOTEHLIUAIBHOCTD 3JIEKTPOCTATUYECKOTO IIOJIsI, MPUHLMII CYNEPIO3ULUU DIEKTPUUYECKUX
IIOJIEH, ITPU ATOM YKa3bIBasl yCIOBHS MPUMEHMMOCTH 3aKoHa KylloHa, a Takke NpaKTUYECKU
Ba)XHbIE COOTHOIIEHMs: 3aKOHbI OMa JUIsl ydacTKa LEeNH U Ul 3aMKHYTOW 3JIEKTPUYECKOU
neny, 3akoH [[xxoyns—Jlenna, npaBuna Kupxroda, 3akonsr Dapajes s 2JISKTPOIIn3a);

e OmMChIBaTh (U3NYECKHUE TIPOLECCHl M SBICHHS, HCIONb3Yys BEJIWYHMHBI: IE€pEeMEIICHUE,
CKOPOCTb, YCKOPEHHE, UMIIYJIbC TE€Jla M CUCTEMBI TE€J, CHJIa, MOMEHT CHWJbI, IaBJICHUE,
NOTEHIMAJbHAs. HEPIUs, KMHETUYeCKas SHEprusi, MexaHudeckas sHeprusi, padora CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHME, CHJa TSDKECTH, CHJIA YIPYTOCTH, CHWJIA TpPEHHS,
MOIITHOCTb, PHEPIUs B3aUMOJCHCTBUS Tena ¢ 3eMi€id BOMU3M €€ MOBEPXHOCTH, SHEPTHS
yrnpyroi nedopManuy MPYKUHBI, KOJIWYECTBO TEIUIOTHI, aOCONIOTHAs TemIieparypa Tea,
paboTa B TEepMOJMHAMUKE, BHYTPEHHsSI SHEPrus MJCabHOIO OJHOATOMHOIO rasa, pabora
UJCAIBHOTO Tra3a, OTHOCHUTENbHAs BIAXHOCTh Bo3ayxa, KIIJI wuxeanbHOro TemiaoBoro
JIBUTATENIS; IEKTPUUYECKOE I10JI€, HANPSHKEHHOCTh 3JIEKTPUYECKOIO IOJIs, HANpPsHKEHHOCTD
[0JIE TOYEYHOTr0 3apsifa WIM 3apsDKEHHOrO Iapa B BaKyyMe€ M B JIUAJIEKTPUKE, MOTEHIHAI
JJIEKTPOCTATUYECKOTO TI0JIS, PA3HOCTh MOTEHIMANIOB, JIEKTPOABMKYLIAs CHJIA, CHJIA TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKA, DJJIEKTpUYecKas EMKOCTh IUIOCKOIO KOHJIEHCATopa,
CONPOTUBIICHUE Y4YacTKa LENU C II0CIENOBAaTENbHBIM UM NapajuIeIbHBIM COEAMHEHHUEM
PE3UCTOPOB, SHEPTHUS IIEKTPUUYECKOTO I0JIsI KOHJEHCATOPA;

e OOBSCHATH OCOOCHHOCTH TPOTEKAHUS (UINYECKUX SIBICHUA: MEXaHWYECKOE BUKCHUE,
TEIUIOBOE JIB)KEHME 4YaCTHI] BEILECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBMIKCHHE,
muddy3us, ucnapeHue, KUINeHWe M KOHJCHCAlWs, IUIaBJICHHWE U KpUCTaJUIM3alus,
HAIpPaBJIEHHOCTh TEIUIONEPENaut, AJIEKTPU3ALUS Tel, SKBUIOTEHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOHUKA;

® [IPOBOJUTH HCCIIEJOBAHUE 3aBHUCHUMOCTH OJHON (U3UYECKOM BEIMUYMHBI OT JpPYro ¢
MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, UKCHPOBATH
pe3yibTaThl NOJYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEJTUYMH B BHUJE I'paUKOB C YUETOM
a0COJTIOTHBIX MOTPELTHOCTEH N3MEPEHNUH, IeN1aTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIE0OBAHUS;

® [POBOJUTH KOCBEHHBbIE M3MEpEHUs (U3MUECKUX BEIMYUH, MpPU HSTOM BBIOMpAThH
ONTUMAJIbHBIA METOJI U3MEPEHUS, OLIEHUBATh a0COIIOTHBIE U OTHOCUTEIbHBIE MTOTPEITHOCTH
IPSIMBIX U KOCBEHHBIX U3MEPEHMI;

® [POBOJUTH OMNBITHI 10 IPOBEPKE MNPEIIOKEHHOW TUIOTE3bl: IIAHUPOBATh JKCIEPHUMEHT,
coOuparh 3KCHEPUMEHTAIbHYI0 YCTaHOBKY, aHAJIW3UPOBATh IMOJYYEHHbIE pE3yJbTaTbl U
JIeNIaTh BBIBOJI O CTaTyce MPEIOKEHHON THITOTE3I;

e coOmonaTh MpaBwia O€30MacHOro Tpyna MpU MPOBEACHUM UCCIEJOBAHMM B paMKax
y4eOHOTO OJKCIEPHUMEHTa, MpakTHKyMa M y4eOHO-HCCIIEOBATENIbCKOM M MPOEKTHOU
NEeSTeIbHOCTH C  HCIOJB30BAaHHMEM M3MEPHUTEIbHBIX YCTPOWCTB U Ja0OpaTOPHOTO
000pyI0BaHNS;

e pemarh pacu€THBIC 3aJ1a4M C SIBHO 33/IaHHOW M HESABHO 33aJaHHOHN (hU3NYECKON MOJIeNbIo: Ha
OCHOBaHUHM aHajM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (PU3MYECKOW MOJENH, OTBEYarolien
TpeOOBaHUSAM 3aJauM, MNPUMEHSITb (QOPMYJbl, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJAThI
¢u3nUecKUX TEOPHM NpU MCIOJIB30BAaHUM MaTeMaTHUYECKUX METOAOB peIIeHus 3ajad,
IPOBOAMTH PAcUEThl HA OCHOBAHMM HMEIOLIMXCA JaHHBIX, AHAIW3UPOBATh PE3YJIbTAThl U
KOPPEKTHPOBATh METOMBI PEIICHUS C Yy4ETOM ITOJIyYEHHBIX PE3YJIbTaTOB;

[okyMmeHT co3aaH B anekTpoHHown copme. Ne 2.8 ot 28.08.2023. NcnonHutens: Banuynnuya &.3. B SINNEKTPOHHbIA
CrpaHuua 25 3 31. CTpanuua cosaara: 20.11.2023 15:47 =¥ TATAPCTAH



e pemiaTh KaueCTBEHHBIC 3a/1a4M, TPEOYIOIINE MPUMEHEHHSI 3HAHUHN U3 Pa3HBIX Pa3/IeloB Kypca
bu3uKy, a TaK)Ke MHTETPAIlMN 3HAHUN U3 IPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPAWBAaTh JIOTUYECKYIO IICTIOYKY pACCY)XKICHHH C OMOpold Ha HW3yYeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHHUS,

® UCIOJB30BAaTh TEOPETUYECKHUE 3HAHHS JUISI OOBSCHCHHS OCHOBHBIX IPHHIIUIIOB pPabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIIECCOB;

® [PHUBOAWUTH IPUMEPHI BKJIAJa POCCUHCKUX M 3apYOCKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

® AHAIM3MPOBATh M OIICHWBATH MOCJEICTBHUS OBITOBOM M IPOHM3BOJICTBEHHOW JIEATEILHOCTH
YeJOBEKa, CBS3aHHOH ¢ (HU3UYECKUMHU TMPOIECCaMHU, C TO3UIUN  IKOJIOTHYECKOM
0€30I1aCHOCTH, TPEJICTABICHUH O PAlMOHAIHLHOM MPHPOJIONIOIF30BAaHHH, a TAK)KE Pa3yMHOM
UCTIOJIb30BAaHUM  JIOCTIDKCHMI HAayKM ¥ TEXHOJOTMW JUIS JaJbHEHIIEro pa3BUTHS
4eJI0BEYECKOT0 O0IIECTBa;

® [PHUMEHSTh Pa3UYHBIC CIOCOOBI paboOThl ¢ HMHMOpMAIHEl (GHU3UUECKOrO COACPKAHHS C
UCTIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJIOTHH, MPU 3TOM HCIIOJIb30BaTh
COBpPEMEHHBbIC MH(POPMALMOHHBIC TEXHOJOTHH IS MOKMCKA, TepepabOTKU M MPEIbSIBICHHS
y4eOHOM W HAy4YHO-TIONMYJSIpHOW HH(OpMAaIUK, CTPYKTYPUPOBAHHMS W HWHTEPIpPETAIUU
UHPOpPMAIIUK, TIOJIYYECHHOW U3 PAa3JIMYHbIX HCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH
NOJy4aeMyl0 MH(POPMALUIO U OICHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHAJIN3a NCTOUYHUKA HH()OpMAIHH;

® [POSIBJISITH OPTaHNW3ALMOHHBIC U TIO3HABATEIIFHBIE YMEHHS CAMOCTOSTEIILHOTO IPUOOPETEHHUS
HOBBIX 3HAHHI B MIPOIIECCE BHITIOJHEHUS TPOSKTHBIX U Y4eOHO-HCCIIeI0BATEIbCKIX PadoT;

e paboTaTh B IpyNIE C UCIOJIHEHUEM pPa3IMYHBIX COLUAIBHBIX POJICH, IJIaHUPOBATh PadoTy
IPYIIbI, PalMOHAIBHO PACHpPEACIATh JCSITCIBHOCTh B HECTAHIAPTHBIX CUTYAIIMSX,
aJIeKBAaTHO OIEHUBATh BKIIAJ KAXXJIOTO U3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMaTPUBAEMOA
po0JIEMBI;

® [IPOSBJIATH MOTUBALMIO K Oyaymiei mpodeccuoHaTbHON AEATENbHOCTH 10 CIIEHUATBHOCTAM
(UBUKO-TEXHUUECKOTO MPOUIIS.

K konny oOyuenust BII Knacce mpeaMeTHbIE pe3yiabTaThl Ha YIIIYOJIEHHOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

® [IOHMMAaTh POJIb (PU3UKH B SKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMAIbHON M 3THYECKOMH
cdepax IesATeNbHOCTH YeJIOBeKa, poJib U MECTO (DM3UKU B COBPEMEHHOM HayyHOW KapTHHE
MUpa, POJb aCTPOHOMHUHU B MPAKTHUECKOH JEATEIbHOCTH YeJIOBEKa U JaJbHEHIIEeM Hay4yHO-
TEXHUYECKOM pa3BUTHUH, 3HAUEHHE OIUCATENIbHOM, CUCTEMAaTU3UPYIOIIEeH, 00BICHUTENbHOM
U TMPOrHOCTHYECKOW (PYHKUUI (U3NYECKOH TEOpHUH — 3IIEKTPOJMHAMUKH, CHEIHAIbHON
TEOPHH OTHOCUTENILHOCTH, KBAHTOBOH (hU3MKH, poib (puznyeckoit Teopur B GOPMHUPOBAHUHU
npescTaBlIeHu 0 pU3nUecKol KapTHHE MUpa, MecTo (PHU3MYECKON KapTUHBI MUpa B 001IeM
PSIIY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUI O PUPO/IE;

® pa3nuyarh YCIOBHUS NPUMEHHMOCTH MoJesed (U3MYECKUX Tell U MPOLECCOB (SBICHHI):
OJTHOPOJTHOE 3JIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE MOJIsi, FApMOHUYECKHUE KOoJieOaHus,
MaTEMaTUYECKUH MAasTHUK, WACaJbHBIA IPYKUHHBIM MasTHUK, apMOHMYECKHUE BOJIHBI,
UJeaNbHBIA KOJNeOaTenbHbIN KOHTYp, TOHKas JIMH3a, MOJEJel aToma, aTOMHOTO sapa |
KBAHTOBOM MOJIE/IN CBETA;

® pa3IMYaTh YCJIOBHS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH (U3HUECKUX 3aKOHOB, MMOHUMATh
BceoOUMil xapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OrPAaHMYEHHOCTh HCIOJIb30BaHUS
YAaCTHBIX 3aKOHOB;

® aHaJIM3UPOBATh M OOBACHATH JJIEKTPOMATHUTHBIE TPOIECCHl W  SBJICHUSA, MHCIONb3YS
OCHOBHBIE TOJIOXKEHMSI W 3aKOHbl  JJEKTPOAMHAMMKM U  CHELUAIBbHON  Teopuu
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OTHOCUTEIIbHOCTH (3aKOH COXpPaHEHHUs OJJIEKTPUYECKOro 3apsna, cuia Awmmepa, cuiia
Jlopenna, 3aK0H 3J€KTPOMarHUTHON MHAYKLMH, paBuiio Jlenna, cBsa3p DJIC camonHayKuuu
B DJIEMEHTE OJJICKTPUYECKON MM CO CKOPOCTHIO M3MEHEHHS CHWJIBI TOKA, IOCTYJAThl
CIIEIUATILHON TEOPUH OTHOCUTEILHOCTH DUHINTEHHA);

® aHaNM3UPOBATh M OOBSACHATH KBAHTOBBIC TMPOICCCHI U SBJICHHS, UCIOIB3YS IOJIOKCHHUS
KBaHTOBOW ¢u3nku (ypaBHeHHE OWHIITeHHA st ¢doTtodddekrra, TNepBbIi U BTOPOU
noctynatel bopa, mnpuHUUI cooTHOmIeHUs HeomnpeneiaéHHocteil ['eifzenbepra, 3aKOHBI
COXpaHEHHS 3apsSJOBOIO W MAacCOBOTO YHCEI M DHEPrUU B SIICPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacraja);

® ONUCHIBaTH (PU3UYECKHE MPOIECCHl M SBJICHHS, HCIOJNB3yS BEIWYUHBI HANPSHKEHHOCTD
AJIEKTPUYECKOTO I0JII, MOTEHLMAN 3JIEKTPOCTATUYECKOrO IOJIsI, PA3HOCTh IOTEHLHUANIOB,
ANEKTPOABIDKYILAS CUJa, WHIAYKIMS MarHUTHOTO IOJIS, MarHUTHBIM MOTOK, cuia AMIiepa,
WHAYKTUBHOCTb, JJIEKTPOJBIDKYILAS CHJIA CAMOMHAYKLIHMH, DSHEPrus MarHUTHOTO TOJs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMITYJIbC, IIOJMHAS DHEPTHs, DHEPrUs IOKOs
CBOOOTHOW YaCTHIIBI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YHCIIO M 3aps[l sApa, YHEPTUs
CBSI3M s17Ipa;

® OOBSICHATH OCOOCHHOCTH TPOTCKAHUSI (PU3NUYCCKUX SIBIICHUH: DJIEKTPOMATrHUTHASI HHTYKIIHS,
CAaMOUHIYKIUS, pE30HaHC, HHTephepeHlns BOJH, AUdpakuus, IUCHEpCUs, TOJIHOE
BHYTpeHHee oTpaxeHue, (otodnekrpuueckuii 3pdext (porodrddexr), ampda- u Oera-
pacnanbl siaep, TaMMa-u3lydeHue saep, GU3ndeckue MPUHITUIBI CIIEKTPAILHOTO aHAIN3a |
paboThl 1azepa;

® OmNpeIeNsITh HAPABICHUE HHIYKIIMU MArHATHOTO TIOJISl POBOJHHUKA C TOKOM, CHIJIBI AMIiepa
u cuiibl Jlopenna;

® CTPOUTH HM300pakE€HHE, CO3aBaEMOE IUIOCKUM 3€pKajloM, TOHKOM JIMH30M, U pacCUUTHIBATh
€ro XapaKkTepPHUCTUKH;

® PUMEHSTH OCHOBOIIOJIATAIONINE ACTPOHOMHYCSCKUE ITOHSATHS, TCOPUH M 3aKOHBI JIJISl aHAIH3a
U 00bsICHEHUs (PU3MUYECKUX MPOLIECCOB, MPOUCXOISAIMINUX B 3BE3aX, B 3BE3THBIX CUCTEMAX, B
MEXTaJIaKTHIECKOU cpefie; IBMKEHNS HeOeCHBIX T, SBOJIONNH 3BE3/] 1 BeenenHoi;

® MPOBOJUTH UCCIEIOBAHUE 3aBUCUMOCTEH (DU3NUECKHUX BEIWYMH C MCIIOJB30BAHUEM MPSIMBIX
WU3MEpEHUI, PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATHh PE3YJIBTATHI MOTYICHHON
3aBUCHUMOCTH (PU3HUYECKUX BEIIMYUH B BUJIC TPA(QHUKOB ¢ YIETOM aOCOFOTHBIX MTOTPEIIHOCTEH
M3MEPEHMl, IeNaTh BEIBOJIBI 10 Pe3yNIbTaTaM HCCIIeOBAHMUS,

® TMPOBOJUTH KOCBEHHBIC W3MEpPEHUsS (PHU3UYECKMX BEIUYHH, TPH O3TOM BHIOUPAThH
ONTUMATBHBIA METOJ] U3MEPEHUS, OIIEHUBATh a0COMOTHBIE U OTHOCUTEIbHBIE TOTPEUTHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHI;

® TMPOBOJUTH OMBITHl MO TPOBEPKE MPEIJIOKEHHOW TUMOTE3bl: TUIAHUPOBATH JKCIEPHUMEHT,
coOupaTh SKCIEPUMEHTAILHYIO YCTaHOBKY, AHAIU3UPOBATh IMOITYYCHHBIE pPE3yJIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUTTOTE3HI;

® OMNUCHIBATH METOIbI MOTYYCHUS HAyYHBIX aCTPOHOMUYECKUX 3HAHMUIA,

e coOmonaTh MpaBWwia 0€30MacHOr0 TpyAa MPU MPOBEICHUU HCCICIOBAHUN B paMKax
y4eOHOro HSKCHEpUMEHTa, NpPaKTHKyMa U Y4eOHO-HCCIEeA0BaTENbCKOM M MPOEKTHOM
NESATEIbHOCTH €  HCIOJIb30BAHMEM HW3MEPHUTENBHBIX YCTPOMCTB U  J1abopaTOpPHOTO
000pyIoBaHUs;

e pemiath pacyE€THHIE 3a/1a4M C SIBHO 3aJJaHHOW M HESIBHO 3a/laHHOM (hr3MUecKOil MOJENbIO: Ha
OCHOBaHWHU aHAJIM3a YCJIOBUS BBIOMpATh (hU3MUECKHE MOJETH, OTBEYAIOIINe TPeOOBaHUSIM
3a/1a4¥, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl (PHU3NIECKUX TEOPHId
IpPU UCIOJB30BAaHUM MAaTEMaTHYECKMX METOJOB pEIIeHUs 3ajad, MPOBOJIUTH PACUETHl Ha
OCHOBaHUHU UMEIONINXCS JaHHBIX, aHAIM3UPOBATH PE3YIbTATHl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4ETOM MOyUYeHHBIX Pe3yIbTaTOB;
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e pemiaTh KaueCTBEHHBIC 3a/1a4M, TPEOYIOIINE MPUMEHEHHSI 3HAHUHN U3 Pa3HBIX Pa3/IeloB Kypca
bu3uKy, a TaK)Ke HHTETPAIlMK 3HAHUN U3 IPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPAWBAaTh JIOTUYECKYIO IICTIOYKY pACCY)XKICHHH C OMOpold Ha HW3yYeHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHUS;

® UCIOJB30BAaTh TEOPETUYECKHUE 3HAHHS JUISI OOBSCHCHHS OCHOBHBIX IPHHIIUIIOB pPabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;

® [PUBOAWTH NPUMEPHI BKJIAJa POCCUHCKUX M 3apYOCKHBIX YUYEHBIX-(DM3UKOB B DPa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

® AHAJM3MPOBATh U OIICHWBATH MOCJEICTBHS OBITOBOW M MPOM3BOJACTBEHHOH AEATEIBHOCTU
YeJOBEKa, CBS3aHHOH ¢ (HU3UYECKUMHU TMPOIECCaMHU, C TO3UIUN  IKOJIOTHYECKOM
0€30IaCHOCTH, TPEJICTABICHUI O PallMOHAIBLHOM MPHUPOIONOIB30BAHUHU, & TAKKE Pa3yMHOM
UCTIOJIb30BAaHUM  JIOCTIDKCHMI HAayKM ¥ TEXHOJOTMW JUIS JaJbHEHIIEro pa3BUTHS
4eJI0BEYECKOT0 O0IECTBa;

® [PHUMEHSTh Pa3UYHBIC CIOCOOBI paboOThl ¢ HMHMOpMAIHEl (GHU3UUECKOrO COACPKAHHS C
UCTIOJIb30BaHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHM, MPH 3TOM HCIIOJIb30BaTh
COBpPEMEHHBbIC MH(POPMALMOHHBIC TEXHOJOTHH IS MOKMCKA, TepepabOTKU M MPEIbSIBICHHS
y4eOHOM W HAy4YHO-TIONMYJISIpHOW HH(OpMAIUK, CTPYKTYPUPOBAHHMS W HWHTEPIpPETAIUU
UHPOpPMAIIUK, TIOJIYYCHHOW U3 PAa3JIMYHbIX HWCTOYHUKOB, KPUTHYCCKUA aHAIU3UPOBATH
NOJy4aeMyl0 MH(POPMALUIO U OICHWBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS
3HaHUH, TaK ¥ Ha OCHOBE aHAJIN3a NCTOUYHUKA HH()OpMAIHH;

® [POSIBJISITH OPTaHNW3ALMOHHBIC U TIO3HABATEIIFHBIC YMEHHS CAMOCTOSTEILHOTO TPUOOPETEHUS
HOBBIX 3HAHHI B MIPOIIECCE BHITIOJHEHUS IPOCKTHBIX U YYeOHO-HCCIIEIOBATEIbCKIX PadOT;

e paboTaTh B IpyNIE C UCIOJIHEHUEM pPa3IMYHBIX COLUAIBHBIX POJICH, IJIaHUPOBATh PadoTy
IPYIIbI, PalMOHAIBHO PACHPENCNATh JCATEIbHOCTh B HECTAHIAPTHBIX CUTYAIIHsIX,
aJICKBAaTHO OIEHUBATh BKJIAJ KaXKJIOTO M3 YUACTHUKOB TPYIIEI B PELIEHUE paccMaTpUBaeMOi
po0JIEMBI;

® [IPOSBJIATH MOTUBALMIO K Oyaymiei mpodeccuoHaTbHON AEATENbHOCTH 10 CIIEHUATBHOCTAM
(UBUKO-TEXHUUECKOTO MPOUIIS.
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TEMATHYECKOE IINTAHUPOBAHUE

JunexkTpoHHble (uudpoBbie) oOpa3oBaTebHble pecypebl — [lpukaz3 Munucrepcrsa
npocsenieHust PO ot 02.08.2022 Ne653 «OO6 yrBepkaeHHH (elepatbHOTO MEepedHs 3IEKTPOHHBIX
00pa3oBaTebHBIX PECYPCOB, JIOMYIIEHHBIX K HCIOJb30BAHUIO TIPU peaid3allid  UMEIOIINX
roCyapCTBEHHYIO aKKpeaeTanuio oopasoBatesbHbIx porpamm HOO, OO0, COO» (3aperutpupoBaH
29.08.2022 Ne69822) —
https://edcoo.ru/wp-
content/uploads/2023/08/%D0%9F%D1%80%D0%B$%D0%BA%D0%B7-%E2%84%96-653-
%D0%BE%D1%82-02.08.2022.pdf

bubmuoreka IIOK 10 kmacc: https:/m.edsoo.ru/7f41bf72, 11 xnacc:https://m.edsoo.ru/7f41¢97¢

Bocnurare/bHbIN aCHEKT.

Pabouas nporpamma Bocnutanuss MBOY «'umuazus Nel um.P. @axperauna» peanusyercs B
TOM YHCJIE M 4Yepe3 HCIOJIb30BaHHWE BOCHUTATEIHHOrO MOTEHIMalla YpOKOB (u3uku. JTa padorta
OCYIIECTBISICTCS B CIEAYIOMUX Popmax:

[ToOyxnenue oOydaromuxcst cobI0aaTh HAa YpOKe OOIIEPUHITHIE HOPMBI IOBECHMS, TIPaBUiia
o0mieHust co crapmuMy (MEAarorHYecCKUMH PaOOTHUKAMHU) M CBEPCTHUKAaMH (00yJarolmmMucs),
NPUHIUIB Y9eOHON TUCHUILTUHBI B CAMOOPTaHU3aLUH.

[TpuBneyeHre BHUMaHHS OOy4YalOUIMXCA K IIEHHOCTHOMY AacHeKTy HM3y4aeMbIX Ha— YpOKax
MIPEIMETOB, SIBJICHUN, COOBITHII uepe3: — oOpallleHre BHUMAaHUS Ha HPABCTBEHHBIE ACMIEKTHI HAyYHBIX
OTKPBITHIA, KOTOPBIE U3y4YalOTCs B JAHHBII MOMEHT Ha YPOKE; Ha MPEACTAaBUTENIEH YUEHBIX, CBI3aHHBIX
C M3Y4aeMbIMHU B JaHHBIH MOMEHT TEMaMH, Ha TOT BKJIAJ,, KOTOPbIi OHU BHECIIM B Pa3BUTHE HalleH
CTpaHbl U MUpa, Ha JOCTOWHBIE MOAPAXKAHUS PUMEPDI UX KU3HU, HA MOTUBBI UX MTOCTYIIKOB;

Hcnonp30BaHne BOCHMUTATENBHBIX BO3MOXKHOCTEH COJEpKaHUS Y4eOHOro ImpeaMera JUIs
dbopMupoBaHUd Yy OOy4aroIMXCS POCCUHCKUX  TPAAMIMOHHBIX  JIyXOBHOHPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX LEHHOCTEH uepe3 MoA0Op COOTBETCTBYIOIIMX 3aay AJsl peuieHHs], TpOoOIEMHBIX
cUTyalMi Juist oOCyXJIeHUsl B Kilacce; BKitoueHne B ypoK MIPOBBIX HPOLETYp, KOTOPhIE MOMOTar0T
HoJ/Iep)KaTh MOTHBALMIO OOYYalOUIMXCS K TMOJYYEHHUIO 3HAHWH, HaJlaKUBAaHMIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJ1acce, IOMOIal0T YCTaHOBIEHHUIO 100poXkKenaTeaIbHON aTMOCc(ephl BO
BpEMS ypOKa.

[IpumeHeHne Ha ypOKe WHTEPAKTHBHBIX (DOpM pabOThHI, CTUMYIMPYIOUIMX MO3HABATEIbHYIO
MOTHBAIIUIO O0YYAIOIINXCS.

[IpumeHeHue TpynmnoBoil paboThl WM PabOTHI B Mapax, KOTOpPbIE CIIOCOOCTBYIOT Pa3BUTHUIO
HABBIKOB KOMaHJIHOM pabOThl U B3aUMOAECHCTBUIO C JPYTUMHU 00Y4aIOIIUMUCS.

Beibop u wucnonb3oBaHME Ha ypOKax MeETOJOB, METOJUK, TEXHOJOTHH, OKa3bIBAIOIIUX
BOCIIMTATEIbHOE BO3ACUCTBUE HA JINYHOCTh B COOTBETCTBUU C BOCIIUTATENBbHBIM HUJEAJIIOM, LENBIO U
3a71a4aM¥ BOCIIUTaHUS.

WMunnuupoBanre M MOJJEP)KKAa HCCIeI0BATEIbCKONW JEATENIbHOCTH HIKOJIBHUKOB B (hopme
BKJIIOUEHUSI B YPOK PA3JIMYHBIX HCCIIEOBATEIbCKUX 3aJaHUM M 3aJad, 4YTO JaeT BO3MOXKHOCTHb
oOydaromuMcsi MpUOOPECTH HABBIKM CaMOCTOSATEIBHOIO PELICHUS TEOPETUYECKOH MpOOIEMBI,
TeHepUpPOBaHUS U 0(QOPMIIEHUSI COOCTBEHHBIX TMIIOTE3, YBAXUTEIBHOIO OTHOIIEHUS K YYKUM HESIM,
MyOJIMYHOTO BBICTYIUIEHUS, apTYMEHTUPOBAHUS U OTCTAaUBAaHUS CBOEH TOUKH 3PEHUS.

VYcraHoBlIeHHE YBAaXKUTEIBHBIX, TOBEPUTEIbHBIX, HEPOPMAIBbHBIX OTHOIICHUN MEXIY YUUTEIeM
¥ YYEHUKaMH, CO3/IaHUE Ha YPOKAX 3MOIIMOHATLHO-KOM(OPTHOM Cpebl.
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10 KITACC

No KoumnuecTBo 4acos
HaumeHnoBanuepa3saesioB u
n/ Bcer  KonrtpoabHbiepad IIpakTnyeckunepad
TEeMIIPOrPaMMBbI
0 OTHI
Pasznen 1.HAYUHBIA METO/I IIO3HAHMSA ITPUPOIbI
1.1 HayuHnbliiMeTo1MO3HaHUSIITPUPOIbI 6
Uroronopazneny 6
Paznen 2.MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 CrarukaTBépaororena 5 1
2.4 3aKOHBICOXPAHEHUSI B MEXAHUKE 10 1
Uroronopazneny 35
Pasznen 3.MOJIEKYJIAPHAA ®U3UKA U TEPMOIUHAMUKA
31 OCHOBBIMOJIEKYJISIPHOKUHETHYECKON 15 1
' TEOpPHUHU
3.2 Tepmoaunamuka. TernoBbIeMalunHbI 20 1
313 ArperatHble COCTOSIHHSI BEIIECTBA. 14 1
' da30BbIE NEPEXOIBI
Uroronopazneny 49
Paznen 4.9JIEKTPOANHAMUKA
4.1 DNEeKTPUYECKOEIIOIIe 24 1
4.2 ITOCTOSAHHBINAIIEKTPUYECKUINTOK 24 1
4.3 Toku B paznuuHbIXCpEaax 6
Hroromnopaszaeiy 54
Paznea 5.0PU3NYECKHN MPAKTUKYM
5.1 POU3NIECKUNIIPAKTUKYM 16 16
Nroronopazneny 16
PesepBHOEBpEMS 10
OBIIEE KOJIMYECTBO YACOB I10 170 2 16
I[TPOIT'PAMME
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11 KIIACC

Ne KoanuecTBouacos

o/ HaumeHoBaHuepas3aejioB U B K p o p

! TeMIPOrpaMMEI cer OHTPOJILHBIEPAOOT paKkTHYeCKHepadoT
0 bl bl

Paznen 1.29JIEKTPOJAUHAMUKA

1.1 MaruuTHO€EnoJIE 14
1.2 OneKTpOMarHMTHAsAUH YK 13 1
Urtoronopaszneny 27
Paszpnen 2.KOJIEBAHUSA U BOJIHBI
2.1 MexaHn4yecKueKoIe0aHus 10
29 ?HeKTpOMaFHI/ITHBICKOHe6aHPI 15
23 MexaHuveckue u 10 1
3JI€KTPOMAarHUTHBIEBOIHBI
2.4 Onruka 25 1
Uroronopazneny 60
3.1 OcnoBel CTO 5 1
Hroronopazneny 5
Paznen 4. KBAHTOBAS ®PU3UKA
41 KopnyCKélns{pHo- 15
BOJIHOBOM1yaJIn3Mm
4.2 ®dusukaaToma 5
43 ®u3uKa aTOMHOTO f]Ipa U 5
3JI€MEHTapHbBIX YACTHUII
Hroromnopaszaeiy 25

Paznea S.OJIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN
OneMEHTHIaCTPOHOMUU U

acTpopU3UKH 12
Hroronopazneny 12
Paznea 6. PU3MYECKUNA MIPAKTUKYM
6.1 ‘ PuU3HIECKUINIIPAKTUKYM 16 16
Nroronopaszneny 16

Paznesa 7.0 BOBIIAIOIIEE IOBTOPEHHUE

Cuctemaru3zanus u

0000111eHIE TPEAMETHOTO

COJIep KaHUs U OTbITa

7.1 JIeSITeTbHOCTH, 15
MPUOOPETEHHOTO MPH

n3y4eHuu Kypca pusuku 10 —

11 kiaccoB
Urtoronopazneny 15
PesepBHOEBpEMS 10
OBIIEE KOJIMYECTBO YACOB 170 4 16
1O ITPOT'PAMME
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