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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE CpeiHero oouiero odpazoBaHMs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMH K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENbHOM NpPOrpaMMsl,
npencrasiaeHHbix B @I'OC COO, a takxke ¢ yuéToM denepaibHON paboyei mporpaMMbl BOCITUTAHUS U
Konnenuun mnpenoxaBanusi ydeOHOro mnpeamera «Pus3uka» B 00pa30BaTENbHBIX OpraHU3alUAX
Poccuiickoit @enepanuu, peaan3yonx 0CHOBHbIE 00pa30BaTeIbHbIC TPOTPAMMBI.

[Iporpamma nmo Qusuke ompenenser o0s3aTeabHOE NPEAMETHOE COJEpXKaHHUEe, YCTaHABIUBACT
PEKOMEHAYEMYIO MOCJEI0BATEIbHOCTh M3Y4YEHUS TEM U pa3liesioB y4eOHOro IpeaMmera ¢ y4éToMm
MEXIIPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOro Impolecca, BO3PACTHBIX
0ocoOeHHOCTEH oOydvarommxcs. [Iporpamma mo ¢usuke Ma€T MpeacTaBlIeHUE O IEIAX, COACPKAHUH,
o01eit crpateruy 00y4eHus, BOCIMTAHUS U Pa3BUTHsI 00yUarOIIUXCsl CPeJICTBAMM yU4eOHOT0 MpeiMeTa
«Du3nkay Ha YrIIyOJIEHHOM YPOBHE.

N3ydyenne kypca u3MKu ~yrUIyOJEHHOTO YpPOBHSI IIO3BOJIIET  pEaM30BaTh 33134y
npoeCCHOHATTbHON OpPUEHTAIlMH, HAMpPaBICHO HA CO3JAaHHE YCIOBHHM JJIs TPOSBICHUS CBOUX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaXIbIM 00y4aroLIMMcs, KOTOpble HEOOXOIUMBI /ISt
IIPOAOIDKEHUsT 00pa3oBaHMs B OpraHU3alMsIX NPOopEecCHOHAIBLHOIO 00pa3oBaHUs IO PA3IUYHBIM
(U3NKO-TEeXHUYECKUM U HHKCHEPHBIM CIICIIHATEHOCTSIM.

B nporpamme 1o ¢puzuke onpenenstoTcs INIaHuPyeMbIe pe3ysIbTaThl OCBOCHUS Kypca GU3UKH Ha
YPOBHE cpeiHero oomero oOpa3oBaHUsS: JMYHOCTHBIE, MeTalpeJMeTHbIe, NpeAMeTHbIe (Ha
yriyonéHHom ypoBHe). HaydyHo-meromosiornyeckoif OCHOBOM sl pa3paOoTku TpeOoBaHUM K
JUYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM pe3yJibTaTaM 00y4aroUIXcsl, OCBOUBILUX MPOrpamMmy
1o (u3uKe Ha ypoBHE CpeHero ooiero o0pa3oBaHus Ha yriayOJIEHHOM YPOBHE, SIBISETCS CUCTEMHO-
JEATEIbHOCTHBIN MOIXO/,.

IIporpamma no (pu3MKe BKIIOYAET:

IUTAaHUPYEMbIE PE3yJbTaThl OCBOEHMsI Kypca (pu3uku Ha yriayOJ€HHOM YpOBHE, B TOM YHUCIIE
MIpeIMETHBIE Pe3yJbTaThl MO rojilaM 00yUEeHUs;

cojiepkanue yueOHoro npeamera «Dusmkay 1o rojgaM o0ydeHusl.

[Iporpamma no pu3MKe UMEET NPUMEPHBINA XapaKTep U MOXKET OBITh MCIIOJIb30BaHA YUUTEISIMU
(bU3UKH JJIS1 COCTABIICHUSI CBOMX PA00UYUX MPOTPAMM.

[IporpamMMa 1o Qu3uKe HE CKOBHIBAET TBOPUECKYIO MHUIUATHUBY YUHUTEIEH M NMPEAOCTaBIISIET
BO3MOKHOCTH JUISl peaiM3allii Pa3JInYHbIX METOAMYECKHX MOIXOJOB K INPErnoAaBaHuI0 (U3UKUA Ha
yriIyOJaEHHOM ypOBHE IPH YCIOBUU COXPaHEHHsI 00513aTeIbHOM YacTH CoiepKaHus Kypca.

dusnka Kak Hayka O Hambosee OOmMMX 3aKOHAX MPHUPOJIbI, BHICTYIMAs B KauyecTBE y4eOHOTO

mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIJIaJ B CHUCTEMY 3HaHMIl 00 OKpYy)KalolleM MHpE.
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[IkonbHBIA Kypc (U3UKH — CHUCTEMOOOPA3YIOMIUN /7Sl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKOJIbKY (DM3WYECKHE 3aKOHBI JIeKaT B OCHOBE MPOIECCOB M SIBICHUM, H3y4yaeMbIX XUMHEH,
ouosoruert, ¢usnueckoir reorpadueil m acrpoHomuer. lcmonb3oBaHWE W aKTUBHOE INMPUMEHEHHE
(bu3MYeCKUX 3HAHUI ONpenesniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTUHN B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHMSI KOCMOCA, IIOJYy4YEHHMS HOBBIX MAaTE€pUaIOB C 33aJaHHBIMU
cBoicTBamMH. M3ydyeHue (U3MKM BHOCUT OCHOBHOHM BKJaX B (POPMHPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHHBI MHpa o0ydJaromerocs, B GOpMHUPOBaHUE YMEHHI MPUMEHATh HAYYHbBIH METOJI MO3HAHUS TIPU
BBINOJIHEHUH UMU YYE€OHBIX UCCIICOBAHUI.

B ocHOBY Kypca pu3nku Ha ypoBHE cpeiHero o01iero oopa3oBaHus MOJI0XKEH P UIeH, KOTOpbIE
MO>KHO paccMaTpUBaTh KaK MPUHIHUIIBI €r0 NOCTPOEHUS.

Hoea uyenocmuocmu. B COOTBETCTBMM C HEU KypC SBISETCA JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuan M3 BCeX pa3lesioB (DUM3MKM, BKIIOYACT KaK BOIPOCHl KJIACCHUYECKOW, TaKk H
COBPEMEHHON (PU3UKH.

Hoea zenepanuszayuu. B coOTBEeTCTBUU C HEW marepuall Kypca (QU3MKU OObEIUHEH BOKPYT
¢usnveckux teopuil. BenymmmM B Kypce siBiseTcs (OPMHPOBAHUE TPEACTABICHUH O CTPYKTYPHBIX
YPOBHSX MaT€pUH, BEILIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuszanus NpeAnosiaraeT MCHOJIb30BaHUE T'yMaHUTApHOI'O
noTeHpana GU3NIecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (DU3HUKH C pa3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonon nanpasnennocmu. Kypc ¢uszuku yriayOGn€HHOrO ypoBHS Hpeirosiaraet
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHMX M TEXHOJOTUYECKUX NIPUIIOKEHUIN U3yUYEHHBIX TEOPUN U
3akoHOB. [Ipu 3TOM paccMaTpuBalOTCs HAa YPOBHE OOIUX MPEICTABIECHUN U COBPEMEHHbBIE TEXHUUECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3xonozuszayuu peanusyercs IOCPEICTBOM BBEIEHHUS DJIEMEHTOB  COJEP)KaHUS,
MOCBALIEHHBIX 9KOJIOTUYECKUM MPpoOJIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C PA3BUTHEM TE€XHUKU
1 TEXHOJIOTHUH, a Takke 00CyKIeHUs MPo0IeM pallMOHAILHOTO TPUPOI0NIOIb30BAaHUS U SKOJIOTHUYECKON
0€30I1aCHOCTH.

OcBoenne coaepX aHud HPOrpaMMbl MO (U3MKE JOJDKHO OBITh TMOCTPOCHO Ha MPHUHIIMIIAX
CHCTEMHO-/IeATEIbHOCTHOrO moaxona. s ¢u3uku peanuzainust 3TUX NPUHLIUNOB Oaszupyercs Ha
HCIOJIb30BaHNUU CaMOCTOSITEILHOTO SKCIIEPUMEHTA KaK IMMOCTOSIHHO JeHCTBYIOLIETro (hakTopa yueOHOro
npouecca. s yrinyoi€HHOro ypoBHS — 3TO CUCTEMA CAMOCTOSITEIbHOTO YUEHMUECKOT 0 SKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PpOHTAIBHBIE YUCHHUUYECKHE OIBITHI IIPU M3YYEHUU HOBOTO MaTepHaia, 1JabopaTopHble
paboTbl M paboTel mpakTukyMma. IIpu 3TOM BO3MOXHBI JBa crocoba peanu3aluu (HU3NIECKOro
npakTukyma. B nepBoM ciiydae npaktukym npoBoautcs 0o B koHue 10 u 11 kiaccos, 1100 nocie

MEPBOTO M BTOPOTO MOJIYTOJAUA B KKIOM M3 3TUX KiIaccoB. BTopoii crmoco® — 3To mHTErpamus padbor
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MPAKTUKyMa B CHCTEMY J1a0OpaTOPHBIX paboOT, KOTOpPhIE MPOBOASTCS B IMpoIecCce M3YUYCHHS pas3zelia
(temsr). [Ipu 3TOM MO paboTaMu MPaKTUKyMa MIOHUMAETCS] CAMOCTOSITETLHOE UCCIIeIOBAaHUE, KOTOPOE
MIPOBOAUTCS 110 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIaroBoi HHCTPYKIUH.

B nporpamme no ¢usuke cucreMa YYEeHHYECKOrO 3KCIEpUMEHTa, J1abOpaTOPHBIX paboT H
MPAKTUKyMa TPEACTaBICHA EAMHBIM IepeuyHeM. BbuiOOp TeMaTuku I 3THX BUJOB YYCHHUYECKHX
MPAKTUYECKHX pabOT OCYIIECTBISACTCS YYaCTHHUKAMH 00pa3oBaTeNbHOTO Ipolecca HUCXOAs U3
0c00EHHOCTEH MOYPOYHOTO TUIAHUPOBAHUS U OCHAIeHUs kKaOuHeTa (pusuku. [Ipu sTom obecnieunBaeTcs
OBJIaJIeHHE O0YYarOIIMMHCS YMEHUSMHU MPOBOJUTH MPSIMbIe M KOCBEHHBIE M3MEPEHHUSI, UCCIIEIOBAaHUS
3aBUCHUMOCTEH (PU3NYECKUX BETUYMH U TTOCTAHOBKY OIBITOB IO ITPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bosbioe BHHMaHHMeE yJenseTcsl PelIeHUI0 PacYETHBIX W KAueCTBEHHBIX 3a1ad. IIpu sToM uis
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7audl C SIBHO 3a/IaHHON M HESBHO 33aJaHHOHN (hU3NYIeCcKOi
MOJIETIBIO, TIO3BOJISIONIUE MMPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3fena
Kypca, Tak M HHTETpUpYsd NpPUMEHEHHE 3HAHUN U3 pas3HbIX pa3zfenoB. (I KauyecTBEHHBIX 3ajad
MIPUOPUTETOM SBIISIOTCS 3a/laHUs HA OOBACHEHHE/TIPEICKAa3aHue MPOTeKaHU (PU3NIESCKUX SBICHUH U
MIPOLIECCOB B OKPYKAIOIIEH KU3HH, TPEOYIONIHE BEIOOPA GU3HUSCKON MOICIH JUISI CUTYAI[UH ITPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpeboBanusimu ®I'OC COO k MaTepuaibHO-TEXHHUYECKOMY 00eCHEUEeHUIO
y4e0HOro mporiecca Kype GU3MKH YriyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHUS
JOJDKEH W3Yy4aThCsid B YCIOBUSAX TMpeaMEeTHOro kaOuHera. B kabOunere ¢(u3uku AOMKHO OBITh
HeoOxomuMoe 1abopaTopHOoe 000pyHOBaHUE IS BBIMIOJHEHUS YKa3aHHBIX B Mporpamme mno Qusmuke
YUYEHUYECKUX OIBITOB, Ja0OpaTOPHBIX paboOT U padOT MpaKTUKyMa, a TaKXKe JAEMOHCTpPallMOHHOE
obopyaoBaHue.

JleMOoHCTpannoOHHOE 000pynoBaHHe (HOPMUPYETCSI B COOTBETCTBUH C MTPUHITUTIOM MUHUMATBHOM
JOCTaTOYHOCTU U 00ecrevynBaeT MOCTAHOBKY MEPEUYUCICHHBIX B MpOrpaMMe MO (PU3UKE KIIFOUEBBIX
JEMOHCTpAllMi 7S HWCCIENOBaHUS W3Y4aeMbIX SBICHMH M TIPOIECCOB, OMIUPHYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaGoparopHoe oOopynoBaHUE Ui YYEHHMUECKHUX MPAaKTHUEeCKUX paboT dopMupyercss B BHUJE
TEMaTHYECKUX KOMILIEKTOB U O0ECTIeUnBaeTCsl B pacuéTe OJHOT0 KOMILIEKTa Ha ABYX OOYYaroIIMXCs.
TemaTtuueckne KOMILIEKTHI 1a00paTOPHOTO 000PYAOBAHUS JOKHEI OBITh TIOCTPOEHBI HA KOMIUIIEKCHOM
WCIIOJIb30BAaHNH aHAJIOTOBBIX U IU(POBBIX TPHOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTEIIBHBIX CHCTEM
B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU TIENIIMU U3YYCHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

(dbopMUpOBaHHE HMHTEpEcCa W CTPEMIICHHS OOYYAIOMIMXCS K HAYYHOMY HU3YUEHHUIO TPUPOIBI,

Pa3BUTHUEC UX UHTCIUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCTCI\/’I;
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pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAaHUS U (POPMHUPOBAHHUE UCCIIEOBATEIHCKOTO
OTHOIIEHHUS K OKPYXaIOLIUM SIBIICHUSIM;

(dhopMUpOBaHNE HAYYHOT'O MUPOBO33PEHUS KaK pe3y/ibTaTa U3yueHUs OCHOB CTPOCHUS MaTepuu U
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKHU;

(dbopmMupoBaHKE YMEHHI OOBSCHATH SIBICHHS C HCIIOJIB30BaHUEM (PU3HUECKUX 3HAHUH M HAyYHBIX
JI0Ka3aTeNbCTB;

(dopMHupOBaHUE TPEICTABICHUNA O POJM (U3UKU U PA3BUTHS APYIHX €CTECTBEHHBIX HAyYK,
TEXHHUKHU ¥ TEXHOJIOTHUH;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyayieil mpodheccuoHanbHON NeqaTeIbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TIOATOTOBKA K JAaJbHEUIIEMy 00YUYE€HHUIO B 3TOM HAIPaBJICHUH.

JlocTukeHue ITHX Liefeil 00ecreunBaeTCsl pelieHueM CIEAYIOLUX 3a4a4 B MPOLECCe U3YyUEHUs
Kypca (pU3MKY HA YPOBHE CpelHEro o0iero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMbI 3HAHUI 00 O0IUX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSIX,
BKJIIOYAsi MEXAHWUKY, MOJCKYJSIPHYIO (PH3HKY, AJIEKTPOAMHAMUKY, KBAaHTOBYIO (DH3HKY W SJIEMEHTHI
acTpo(hu3uKH;

dbopMUpOBaHHE YMEHHI NPUMEHSATh TEOPETUYECKHE 3HaHWS JJs OOBSCHEHHS (PU3NYECKUX
SIBJIGHUI B IPUPOJIE U JIJISl IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB PEIICHHsSI Pa3IMYHbBIX 33]1a4 C SIBHO 33aHHON (PU3NYECKON MOETBIO, 3a/1a4,
M0/Ipa3yMeBAIOIINX CAMOCTOATEIbHOE CO3/1aHue (PU3MUECKON MOJIeNN, aJleKBAaTHOM yCIOBUSAM 3a/1auH,
B TOM UYHCIIE 33]1a4 NHKEHEPHOTO XapaKTepa;

MOHMMaHHe (PU3MUECKUX OCHOB U MPHUHLMUIOB JEHCTBUA TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUYECKHUX MPOLECCOB, UX BIMSHUS HA OKPYKAIOILIYIO CPELY;

OBJIAJICHME METOJaMH CaMOCTOSATEIbHOIO IUIAHUPOBAHMUS M  TPOBENEHUS (PUINUYECKUX
HKCHEPUMEHTOB, aHAJIN3a U HHTEpIpETalMyi HHPOPMAIIUH, OTIPE/IETECHUS TI0CTOBEPHOCTH MOJIyYEHHOTO
pe3yJibTara;

CO3JIaHWE YCIIOBHM JUIsI PAa3BUTUS YMEHHIl NPOEKTHO-HCCIIEIOBATEIBCKOM, TBOPYECKON
NeSITeNIbHOCTH;

pa3BUTHE HHTEpeca K chepam npodecCHOHATBHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOM.

B coorBerctBun ¢ tpedoBanusiMu ®PI'OC COO yrnyOonéHHBIM ypOBEHb H3Yy4eHHUsS y4eOHOTro
npeameta «@Du3nka» Ha YpOBHE cpeaHero ooOmero oOpa3oBaHHsS BBIOMPAETCS OO0ydYaIOIIMMICH,
IUTAaHUPYIOIIKMMU MTPOJODKEHNE 00pa30BaHus MO CHEIHAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIS.

Ha usydenue ¢usuku (yriayOn€HHBIH YpOBEHb) Ha YPOBHE CPEIHEro OOIIero oOpazoBaHMS
orBoautcs 340 yacos: B 10 kinacce — 170 yacos (5 yacos B Hezento), B 11 knacce — 170 yacos (5 yacoB

B HEJIETIIO).
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[Ipemiaraemelii B mporpaMMe 1o (U3MKe NepedeHb JIAOOPaTOPHBIX U MPAKTUYECKUX pabdoT
ABIISICTCS PEKOMEH/IOBAHHBIM, YUHUTENb JIeNaeT BHIOOp MPOBEACHHS 1a00paTOPHBIX pabOT U OIBITOB C

y4ETOM MHIUBUAYATBHBIX OCOOCHHOCTEH 00YyJarOIIXCsl.
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COJAEPKAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. HayuHblii MeTO MO3HAHNS IPUPOBI.

dusnka — (¢yHOAMEHTaNbHas Hayka O npupoje. HaydHblii MeTox MO3HAHUS WU METOJIBI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUH.

DKcIIepUMEHT U TeOpHsl B ITpoliecce Mo3HaHus npupoasl. HaOnronenue u skcriepuMenT B pusuke.

CriocoObl  m3MepeHus: (U3MYECKUX BEIMYMH (QHAJIOrOBble M LU(PPOBBIE H3MEPUTEIbHbIE
pUOOPHI, KOMITBIOTEPHBIEC JATYMKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit pU3NYECKUX BETUUMH (aOCOIIOTHASI U OTHOCUTEIIbHAS).

MogenupoBanue GU3NUECKUX SBICHUN U TPOLIECCOB (MaTepualibHasi TOUKa, a0COIIOTHO TBEPIOE
TeNo, uiea’dbHas XHMJIKOCTb, MJICAIbHBIM TIa3, TOUYeUyHbIH 3apsan). ['unoresza. Pusmueckuil 3aKoH,
IPAHMIIBI €r0 IPUMEHUMOCTH. PU3HYECcKast TEOPUSL.

Poins 1 MecTo usnku B popMUpOBaHIH COBPEMEHHOW HAYYHON KaPTUHBI MHUPA, B IPAKTHIECKOM
JEATEIBHOCTH JIFOJEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaul, npaKmuKym.

N3mepenne cuiibl TOKa W HAIpSDKEHUS B LIETH MOCTOSHHOTIO TOKA ITPU IOMOIIM aHAJIOTOBBIX H
U (POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ I (poBoit 1abopaTtopueit no ¢pusuke. [Ipumeps! u3mepeHus GU3NUECKUX BETUUUH
IIPY IOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe 1BukeHre. OTHOCUTEIBHOCTh MEXAHUUYECKOTO IBUKeHUA. CucTemMa OTcuéTa.

[Ipsimast 1 oOpaTHas 3aa4ll MEXaHUKH.

Pannyc-BekTop MaTepHalIbHON TOYKH, €70 IIPOEKIIMU Ha OCH CUCTEMBI KOOpAuHaT. TpaekTopus.

[lepemenienue, CKOpOCTh (CpelHsIE CKOPOCTb, MIHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTEpUaJIbHOM TOYKHM, MX IPOEKIUM HAa OCH CUCTEMBI KoopAauHaT. CII0)KEHHE NEepeMEUICHUH U
CJIOJKEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBMKEHHWE. 3aBUCUMOCTh KOOPAMHAT,
CKOpPOCTH, YCKOPEHUS U IIyTH MaTepUaIbHON TOYKU OT BPEMEHH U UX IPpapUKH.

CBobOosnHOE majeHue. YCKOpeHHe CBOOOJHOTrO majeHus. JIBukeHue Tena, OpOIIEHHOTO IOA
YyIJIOM K TOPHU30HTY. 3aBHUCHMOCTb KOOPAMHAT, CKOPOCTH M YCKOPEHHMS MaTepUalbHONM TOYKH OT

BPEMEHH U UX TpaUKH.
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KpuBonuueiinoe nBmxeHue. [IBukeHHE MaTepUaJIbHONM TOUYKHM IO OKPYXHOCTU. YTIJIOBas H
TuHeWHas ckopocTh. Ilepuox u wactora oOpameHus. LleHTpocTpemuTenbHOe (HOPMAalIbHOE),
KacaTeJIbHOE (TaHTCHIIMAIBHOE) U TIOJIHOE YCKOPEHHUE MaTepUaIbHOM TOYKH.

TexHuueckue ycTpoWCTBa M TEXHOJIOTMYECKUE MPOLIECCHI: CHUJIOMETP, JABMKEHHE CHapPSIOB,
[[EMHBIC, IIeCTePEHYATHIC U PEeMEHHBIC MTepeIadr, CKOPOCTHBIC THU(THI.

Jemoncmpayuu.

Mogenp cuctembl OTCUETA, MILTIOCTPALM KHHEMAaTUYECKUX XapAaKTEPUCTUK JIBUKECHHUS.

CrocoObl KCCIIETOBAHUS IBUKEHUN.

NnmrocTpanus npeneabHoro nepexo/ia i usMepeHre MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABUKCHHM C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpoIIeHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yriIoBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEH, TPAEKTOPUIA, CKOPOCTEH JBUIKEHHUS OJTHOTO U TOTO JK€ TeJIa B pa3HbIX CUCTEMaX
OTCuUéTa.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMuUKym.

N3ydyeHne HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHOW CKOPOCTH.

N3MepeHne yCKOpEeHHS MpH MPSIMOJIMHEHHOM PABHOYCKOPEHHOM JBH)KEHUM MO HAKIOHHOMN
ILIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHuss CBOOOTHOTO TaJeHUs (PEKOMEHJIOBAHO HCIOJIb30BaHUE IHU(PPOBOIA
nabopaTopun).

W3ydyenue nBKEHUS Tena, OpOIIEHHOTO TOPU30HTaNbHO. [IpoBepka THUMOTE3bI O MPSMOM
MPONOPLIMOHATIBHON 3aBUCUMOCTH MEXY NAIBHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3ydenue qBUKEHUS TeJa M0 OKPY>KHOCTH € TOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Teproa OOpameHnsi KOHUIECKOTO MasiTHUKA OT €ro MmapamMeTpoB.

Tema 2. Tunamuxa.

[lepBriii 3akoH Hprorona. MuepuumanbHble cuctemsl oTcu€ra. [IpUHIUMII OTHOCUTENBHOCTH
lanmunes. HenneprimaabHbie cucTeMbl 0TCUéTa (OmpeieiieHue, MPUMEpPHI).

Macca Tena. Cuna. [IpuHIMnD cynepno3suuuu Cui.

Bropoii 3akoH HeroToHa 111 MaTepuanbHOM TOUKH.

Tperuii 3akoH HproTOHA 1711 MatepraibHbIX TOYEK.

3aKkoH BCCMHUPHOI'O TATOTCHUA. OKBHBaJIEHTHOCTD FpaBHTaHHOHHOﬁ u HHepTHOfI MacCcChlI.
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Cuna TsokecTH. 3aBHCUMOCTh YCKOPEHHS! CBOOOHOTO MaJeHHsI OT BBICOTHI HAJ MOBEPXHOCTHIO
TUTAHETHI U OT TeorpaduyecKoil MupoThl. J[BrkeHre HeOECHBIX Te U MX CITYTHUKOB. 3akoHbI Kerepa.
[lepBas kocMHuyecKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIErocsi ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHHUs CKOJIBXEHHUS U cuiia TpeHus nokos. Koadduuument
TpeHust. Cusa ConpoTUBIIEHUS NPU IBUKEHUU TEJa B )KUJKOCTH WM T'a3e, €€ 3aBUCUMOCTb OT CKOPOCTHU
OTHOCHUTEJIHOT'O JIBUKEHUSI.

Hasnenue. 'uapocraruueckoe aaBinenue. Cuina Apxumena.

Texnuyeckue ycTpoWcTBA M TEXHOJOTMYECKHE TMPOLECCHl: MOAIIUIHUKYA, JBUKEHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habntoienue ABM>KEHUS TN B MHEPIHUAIBHBIX M HEMHEPIHAIBHBIX CHCTEMax OTCYETA.

[TpuHIMI OTHOCUTENBHOCTH.

Kauenue 1Byx MWIMHIPOB WK IIAPOB Pa3HONW MAacChl C OJIMHAKOBBIM YCKOPEHHUEM OTHOCUTEIBHO
HEMHEPLUAIbHON CUCTEMBI OTCYETA.

CpaBHeHHE paBHOJICHCTBYIOIIEH MPUIIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM MACChI TeJIa Ha €ro
YCKOpPEHUE B HHEPIIUAIBHON CHCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3YJbTAaTE B3aUMOICHCTBUS TEIL.

N3mMepenne mace 1o B3anMoIEVCTBHUIO.

HesecomocTs.

Bec Tena npu yCkOpeHHOM NOABEME U TIaICHUN.

[HenTpoOe)KHBIE MEXaHU3MBI.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUYeHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOACHCTBYIONIEH CUJI TPU ABM>KEHUU OpycKa MO HAKJIOHHOM MIIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHHU JBUKEHUSI OpyCKa 10 HaKJIOHHOM IJIOCKOCTH Ha
3aJlaHHOE PAcCTOSTHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIOIIKX B MIPY)KUHE U PE3UHOBOM 00pa3slie,
oT uXx Aedopmaruu.

N3ydeHne nBUKEHHS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 NErkuit OJIoK.

N3mepenue koadduirenta TpeHus no BeauurHe yriioBoro kodgdunnenta 3aBucumoctu Frp(N).

HccnenoBanue nBHXEeHHs OpycKa MO HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM KO3((UIIEHTOM
TpPEHUSI.

W3ydenue nBuKeHHs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.
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AbGcomotHo TBEpHoe Teno. IlocTynarenpbHOe W BpamaTelnbHOE JABWKEHHE TBEPIOTO Tela.
MOoOMEHT CHIIbl OTHOCUTENBHO OcH BpauieHus. [1neuo cuisl. CiioxeHne cuil, NpUI0KEHHBIX K TBEPAOMY
teny. LleHTp TsokecTn Tena.

VYcnoBus paBHOBECHS TBEPAOIO TEIA.

YcToliunBoe, HEYyCTOMYNBOE, O€3pa3TUIHOE pAaBHOBECHE.

TexHudeckue yCTpONCTBAa M TEXHOJIOTMYECKUE NPOLECCHl: KPOHIITEHH, CTPOUTEIBHBIN KpaH,
peméTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Buns! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopmvie padomol, nPAKMUKYM.

HccnenoBanue ycinoBuil paBHOBECHS TBEPLOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEWHOB U Pacy€T CUJI YIIPYTOCTH.

N3yuyenne yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOILIETO ILIOMIAIb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuxe.

HMMnynbeec MaTepuanbHOM TOYKH, CUCTEMBI MaTepHalbHBIX ToueK. LleHTp Macc cucremsl
MaTepUaIbHBIX TOYEK. TeopeMa o0 JBHKEHUH LIEHTpa Macc.

NMiynsc cuitbl M1 M13MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MoMeHT umIynbca MaTepuanbHON Touku. [IpencraBienue o coxpaHEeHMM MOMEHTa UMITyJIbCa B
LEHTPAJIbHBIX MOJSX.

Pabora cuibl Ha MalloM M Ha KOHEYHOM IepeMeleHuu. ['papuueckoe npeacraBieHne padboThl
CHJIBI.

MOoOWHOCTb CHUIIBIL.

Kunernueckas sHeprus MmarepuaibHoON ToukH. Teopema 00 U3MEHEHUH KMHETUYECKOW IHEPIUU
MaTepHaTbHON TOYKH.

IToTeHunanpHbIe M HENMOTEHIMAIbHBIE CUIIBL. [[loTeHnnanbHast sHeprus. [loTeHManbHas 3Heprus
yrpyro aeopMupoBaHHOM NpyxHUHBI. [loTeHInanbHas SHEpTrHs TeJla B OJHOPOAHOM IPaBUTAIIMOHHOM
niosie. [loreHnnanbpHas 3HEprusi Teja B rpaBUTALIMOHHOM I10JI€ OJJHOPOIHOTO I1apa (BHYTPH U BHE 11apa).
Bropas kocMuueckas ckopocTb. TpeThsi KOCMAYECKAs] CKOPOCTb.

CBs3b pabOTHl HETOTEHUUAIBHBIX CHJ C MU3MEHEHHEM MEXaHWYECKOH 3HEpru CHUCTEMBI TeJl.
3aKOH COXpaHEHMSI MEXaHUYECKON DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUSI.
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VYpaBHeHue bepHymn Ui WACaIbHOM JKUIAKOCTH KAk CIEICTBUE 3aKOHA COXPaHECHUS
MEXaHUYECKOW SHEPTUH.

TexHuueckue ycTpoucTBa M TEXHOJIOTMYECKUE MPOLIECCHI: ABUKEHUE PAKET, BOJOMET, KOMED,
MPYXUHHBIA TUCTOJET, TUPOCKOI, (PUTYpHOE KaTaHUE Ha KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktrBHOE NBHKEHUE.

N3mepenne MOLHOCTH CUIIBI.

W3menenue sHepruu Teja Mpu COBEPIICHUN PaOOTHI.

B3anMHbIe peBpalieHuss KHHETUYECKON U TOTCHIMAJIBHON S3HEPTUH IIPU IEHCTBUU Ha TEJIO CUJIBI
TSYKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue sHepruu npu cBOOOAHOM MaICHUU.

Yuenuueckuii sxkcnepumenm, nadopamopnwvie padbomot, nPAKMUKyM.

N3mepenue ummynbca Teaa o TOpMO3HOMY ITYTH.

N3mepenue cuiipl TArM, CKOPOCTU MOJIENH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TATH.

CpaBHEHME U3MEHEHHUS UIMITYJIbCA TEJla C UMITYJIbCOM CHIIBIL.

HccnepoBanue coxpaHeHUs: UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

N3mepenne KNHETHYECKON SHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHSI TOTEHIIMAIbHOM HEPTUU NPYKUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS NMPH IBMKEHUH TeJla O HAKJIOHHOM IJIOCKOCTH.

Pa3nea 3. MoaekynspHast pu3nka 1 TepMOIMHAMHKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUull.

OcCHOBHBIE MOJOKEHUS MOJIEKYIISIpHO-KHEeTHYecKoi Teopuu (MKT), ux onbITHOE 000CHOBAaHHE.
Huddysus. bpoyHoBckoe nBukeHHe. XapakTep ABWKEHHMS M B3aUMOJCWCTBUS YacCTHIl BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUIKOCTEN U TBEPBIX TNl M 00BICHEHNE CBOMCTB BELIECTBA HA OCHOBE ITHX
Mozenei. Macca u pazmepsl Mosiekyi (atomoB). KonnuectBo BemectBa. [loctossHHas ABorapo.

TennoBoe paBHoBecue. Temmneparypa u criocoOw! €€ n3mepenus. [llkana remmeparyp Llenbcusi.

Mognens uneanbHOro raza B MOJIEKYJISIPHO-KMHETHMUYECKON TEOPHM: YacTHUIIbl Ta3a JBHIKYTCA
Xa0TUYECKH U HE B3aUMOAECUCTBYIOT APYT C IPYTOM.

l"azoBbie 3akonbl. YpaBHeHue MennaeneeBa—Kmaneiipona. AbGcomroTHas Temmeparypa (IIkaia
temneparyp KenpBuna). 3akon [lanproHa. W3ompoueccsl B HA€aIbHOM Ta3e € MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. [ paduyeckoe npencrapieHne H30IpOIECCOB: U30TepMa, H30X0pa, U30bapa.

CBs13p MEXIy AABICHHEM M CpEIHEH KUHETMUYECKOH SHEprueil MOCTYNaTEeIbHOTO TEIJIOBOIO
JBUKEHHSI MOJIEKYJ HeajbHOro raza (OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KMHETHYECKONH TEOpHH

WJICaTbHOTO Ta3a).
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CBs3b aOCOJIOTHOM TeMIIEpaTypbl TEPMOJAWHAMHUYECKOW CHUCTEMbI CO CpeAHEW KHHETHYECKOU
SHEPTUeH MOCTYNATEeIBHOIO TEIUIOBOTO ABUKEHUS €€ YaCTHLI.

TexHuyeckue yCcTpoHCTBAa M TEXHOJOTHYECKHE MPOILIECCHl: TEPMOMETP, OapoMeTp, MOJIydYeHUe
HaHOMaTepHaJoB.

Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTHULl BEILECTBA.

Monens OpOYHOBCKOTO JTBUKCHHUSI.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Hudbdy3us sxkuaKocTei.

Mogens onbita LltepHa.

[IpuTsixeHne MOJEKYII.

Mojenu KpUCTAINTAYECKUX PEIIETOK.

Habmroienue u vccnenoBanue U30MpPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue mnpoliecca yCTaHOBJIEHHS TEIUIOBOTO PAaBHOBECHS NPU TEIUIOOOMEHE MEXIY
ropsiaeii ¥ X0JIOAHOM BOJOM.

N3ydyenne wM30TEpMHUECKOro Tmpolecca (PEeKOMEHJOBAHO  HCMOJb30BaHUE  IUGPOBOI
naboparopun).

N3ydenue n30XopHOTo mnpoiecca.

N3yuenune n3o6apHoro mnpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mauwiunbol.

Tepmonunamuueckas (TJl) cucrema. 3amanue BHENIHUX YCIOBHH ISl TEPMOJIMHAMHYECKOM
cucteMbl. BHemHue W BHyTpeHHUE mapameTpsl. llapameTpbl TepMOAMHAMHYECKOW CHUCTEMBI Kak
CpPEIHUE 3HAYECHUS BEJIUYHH, ONIUCHIBAIOUINX €€ COCTOSIHE Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hawasno tepmonuHamuku. CaMoONpou3BOJIbHAS peJakcanuss TEepMOJIUHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopaenb uaeanbHOro raza B TEpMOJUHAMUKE — CUCTEMA YpaBHEHUM: ypaBHeHHE MeHeneeBa—
Kunaneiipona u BelpaxkeHue JJIs1 BHYTPEHHEH SHEPTUH. Y CIOBHS MPUMEHUMOCTH 3TOM MOJAENN: HU3Kasi
KOHIEHTpALMs YaCTHII, BEICOKHE TeMIlepaTyphbl. BoipaskeHue a1l BHyTpeHHEH SHEPrUl 0JJHOATOMHOIO
NJICabHOTO Ta3a.

KBa3ucratnueckue u HECTATUYECKUE TPOLIECCHI.

OneMeHTapHas paboTa B TepMOAMHaMUKe. Boruncienne paboTsl o rpaduky nporecca Ha pV-

TUarpaMme.
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Tennonepenaya Kak crocod U3MEHEHNs BHYTPEHHEN SHEPTHH TEPMOJMHAMUYECKOI CUCTEMBI 0e3
coBepuieHHs padoTbl. KOHBEKIHS, TEMIONPOBOAHOCTD, H3IIyUCHHE.

KonnyectBo Temnotsl. TemnoémkocTs Tena. YenbHas U MOJSpHas TEINIOEMKOCTH BEILECTBA.
VYpaBHenue Mailepa. YienpHas TeIuloTa CropaHus TOIUIMBA. PacuéT KoiauuecTBa TEIUIOTHI MU
tertonepenayde. [lonstue o6 aguabaTHOM mporecce.

[1epBblIii 3aK0H TEpMOAMHAMUKY. BHyTpenHss sHeprus. KonnyecTBo TemIoTh! 1 paboTa Kak MephbI
WU3MEHEHHUs BHYTPEHHEN 3HEPTUU TEPMOJMHAMUUECKON CUCTEMBI.

Bropoii 3aK0oH TepMOJMHAMUKM [UIl PABHOBECHBIX IPOLIECCOB: YEpe3 3aJlaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJMHAMHUYECKOH CHUCTEMbl HPOXOAMT €IUHCTBEHHas ajaumabara. AOcoitoTHas
TeMIeparypa.

Bropoii 3aK0H TepMOAMHAMUKH J1J11 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO MIE€PEIaTh TEILIIOTY
oT 0Oojee XONOIHOTO Teia K Oonee Harperomy 0e3 komnencauuu (Kmaysmuyc). HeoOGpatumocTsb
IPUPOJHBIX IPOLIECCOB.

[Tpuniner geiictBus TermnoBbix MmamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. [ukn Kapno.

DKOJIOTHYECKHE AaCHEeKThl HCIOJIb30BAHUS TEIUIOBBIX JBUrarenel. TemaoBoe 3arpsizHEHHE
OKpY>KaroIlen cpesibl.

TexHuueckue ycTpoHCTBa U TEXHOJIOIMYECKHE IPOLECCHl: XOJIOAWIBHUK, KOHIUIMOHED,
IU3eIbHBIA U KapOIOpaTOpHBIM JBUraTeNu, NapoBasi TypOUHA, MOJIyYeHUE CBEPXHU3KUX TEMIEpATyp,
YTUIU3alUs  «TEIUIOBBIX» OTXOJOB C  MHCIOJIB30BAHMEM TEIUIOBOIO  HAacoca, yTUIM3aLus
OMOOPraHNYECKOro TOIIJIMBA U1 BEIPAOOTKH «TEIJIOBOM» U 3IEKTPOIHEPTHH.

Hemoncmpayuu.

N3meHnenue TemnepaTypsl IpU ainadaTUueCKOM paclIupEeHUH.

Bo3aymnoe orauso.

CpaBHEHHE yAEIBHBIX TEMNIOEMKOCTEN BELIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEPIHH.

WccnenoBanue aguabaTHoro mporecca.

KoMIproTepHbI€ MOJIENH TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxKym.

N3mepenne yaenbHOM TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3ydeHne B3auMOCBSI31 3HEPTUH MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS U TEMIIEPATYPHI KUIIEHUS
JKUJIKOCTEH.

Tema 3. Azcpecammnsvie cocmosanusa eeuyecmea. Dazosvie nepexoowl.
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[TapooOpazoBanne W  KOHHeHcauus. VcrmapeHue ¥ KHUIEGHHE. YJenpHass  TeIioTa
napooOpazoBaHMUsL.

Hacpiiennsle 1 HeHachblleHHbIe napbl. KaduecTBeHHash 3aBUCHUMOCTh IUIOTHOCTH M JIaBJICHUS
HACBILIEHHOTO TIapa OT TeMIIEPaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTD
TEMIIepaTyphl KUTIEHUS OT JaBJICHUS B HKUIKOCTH.

BrnaxxnocTts Bo3myxa. AGCONIOTHAS M OTHOCUTEIIbHAS BIAKHOCTb.

Teépmoe Temo. Kpucrammueckue u amopdHbie Tena. AHWU30TPONUS CBOWCTB KPUCTAIIIOB.
[1naBnenue u KpuctauM3anus. Y aelnbHas TerioTa miasienus. CyonuManus.

Hedbopmanmu TBEpHOro Tena. Pactspkenue u cxxatue. Caur. Monyne FOnra. [Ipeaen ynpyrux
nedopMarui.

TeroBoe pacmupeHue KUAKOCTEH W TBEPABIX Tel, 00bEMHOE W JIMHEHMHOE pacCIIMpEHHUE.
AHTapMOHH3M TEIUIOBBIX KOJIEOaHMI YacTHUIl BEIIECTBA KaK MPUYKMHA TEIJIOBOTO paciiupeHus Ten (Ha
KaueCTBEHHOM YpPOBHE).

[IpeoOpaszoBanue sHeprun B (ha30BBIX MEPEX0/Iax.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTskeHue. Koadduiment moBepXHOCTHOro HaTskeHus. KanumispHbie
siBiieHUs. J{aBlieHHe 1o UICKPUBIEHHON MOBEPXHOCTHIO Kuakoctu. @opmyna Jlannaca.

TexHnuyeckue ycTpoiicTBa M TEXHOJIOIMUYECKHUE MPOLECCHI: KUJKHE KPUCTAILIbl, COBPEMEHHbBIE
MaTepUabl.

JHemoncmpayuu.

TemnoBoe pacimmpeHue.

CBolicTBa HaCBHIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMnBITBI ¢ MBUIBHBIMHU TJIEHKAMM.

CmauuBaHue.

Kanunnsapusie sBieHus.

Moneny HEeHbBIOTOHOBCKOM KUAKOCTH.

CriocoObl U3MepeHHs BIaKHOCTH.

WccnenoBanue HarpeBaHusl U IJIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buner nedopmanuii.

Habmonenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKmuxKym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3Mepenne yienbHOM TEUIOTHI TJIABJICHHS JIbJA.
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N3y4yeHue cBOMCTB HACHILICHHBIX I1APOB.

N3mepenue abCOMOTHOM BIXKHOCTH BO3/yXa U OIICHKA MAacChl TAPOB B IIOMEIICHHH.

N3mepenue ko3 duirienTa noBepXHOCTHOTO HATSKEHUS.

N3amepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH J1e(OpMaliy PE3MHOBOTO 00pasiia OT MPUIIOKEHHONW K HEMY CHJIBL.

Paznen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

DnekTpu3anus Tel U €€ MpOosIBICHU. DIEeKTpUIECKU 3apsa. JIBa BUa JJIEKTPUUECKUX 3apsii0B.
[IpoBOIHUKHN, JUAIEKTPUKKA W TOJYHPOBOJHUKH. DJIEMEHTAPHBIM SJIEKTPUUYECKUN 3apsa. 3aKoH
COXpaHEHUs IEKTPUIECKOT0 3apsia.

B3aumopeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona.

Dnektpruyeckoe nose. Ero qeiicTBrue Ha 3IeKTPUYECKUE 3apsibl.

Hamnpspbk€anocTs  anekTpuueckoro mojs. IIpoOubrii  3apsa.  Jluaum — HanmpsokKEHHOCTH
ANeKTprudecKoro nosst. OQHOPOIHOE FNEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTh AJIEKTPOCTATHYECKOrO0 MOJiA. Pa3HOCTh MNOTEHUMATOB W HAaIPSHKEHUE.
[loTeHuumanpHas 3HEPrus 3apsiaa B 3JIEKTPOCTATUYECKOM M1oJ1€e. [ToTeHIman 31eKTpocTaTuyecKoro mois.
CBsi3p HAmpsDKEHHOCTH TMOJIEI U PA3HOCTH TMOTEHIMANIOB JJISl DJIEKTPOCTATUYECKOTo MO (Kak
OJIHOPOJ/IHOT'O, TAK U HEOJTHOPOAHOI0).

[TpuHUMI Cynepno3UIIUH IIEKTPUUECKUX MOJICH.

[Tone Ttoweunoro 3apsna. [lome paBHOMepHO 3apspkeHHOM cdepsl. I[lone paBHOMEpHO
3apsHKEHHOTO 1Mo 00BhEMY miapa. [lome paBHOMepHO 3apsyKeHHOM OeCKOHEUHOU miiockocTu. KapTuHbl
JINHUI HaNpsHKEHHOCTH 3TUX MOJIEH U SKBUMOTEHIIMAIBHBIX TOBEPXHOCTEMH.

[IpoBOHMKY B 2IEKTPOCTATUUECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMANEeKTPUKHU B 3JIEKTPOCTATUUECKOM M0JI€. Ju3nexkTpudyeckas mpoHUIAaeMOCTh BEIIECTBA.

Konnencarop. D1eKkTpo€MKOCTh KOHACHCATOPA. DINEKTPOEMKOCTh TNIOCKOTO KOHIEHCATOPA.

[TapamtensHOE coeqnHeHne KOHIeHcaTopoB. [locaenoBarenbHOe COETMHEHNE KOHAEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

JIBr>KeHue 3apsyKeHHON YacTUIIbl B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKHE ITPOLECCHI: DIJIEKTPOCKOIL, AJIEKTPOMETP,
ANEKTPOCTaTUYECKasl 3allUTa, 3a3eMJIEHHE DJIEKTPOIPHOOPOB, KOHJAEHCATOphl, reHeparop Ban ne
I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U NPUHIUIL ACUCTBUS JIEKTPOMETPA.

DEeKTpUUECKOE MOJI€ 3apsyKEHHBIX IaPHKOB.

DNEeKTPUUECKOE MOJe IBYX 3apSKEHHBIX ITACTHH.
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Mogens 3nekTpocTaTudeckoro reaeparopa (Ban ae 'paada).

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DIEeKTpOCTaTUYECKas 3allUTA.

YCTpoicTBO U IEMCTBHE KOHAEHCATOPA IMTOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTb JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOAAM IUIACTHUH, PaCCTOSHMS
MEX1Y HUIMH U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus EeKTPUYECKOT0 M0JIs 3apsKEHHOTO KOHAEHCAaTOopa.

3apsiika ¥ pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuUKym.

OneHka cuil B3aMMOJEHCTBUS 3apsSKEHHBIX Tell.

HaGnronenne mnpeBpamieHusi SHEPrUU 3apsHKCHHOTO KOHIEHCATOpAa B DHEPTUIO HM3ITyYCHHS
CBETOAMO/1A.

N3yuenue nporekaHus TOKa B LIETIH, COAECPKALIEH KOHIEHCATOP.

Pacnipenenenne pa3sHOCTH MOTEHIIMATIOB (HAIPSKEHUS) MPU TOCIEIOBATEILHOM COEIUHEHUU
KOH/ICHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannwlit 31eKmpudeckKuil mox.

Cuia Toka. [TocTosHHBIN TOK.

VY ¢noBus CylEeCcTBOBAHUS IOCTOSTHHOTO 3JIEKTpUYECKOro Toka. Mcrounnku Toka. Hanpsoxenne U
nJ/IC é.

3akoH OMa U1t yJacTKa LETH.

DNEeKTPUUECKOE CONPOTUBJICHHE. 3aBUCUMOCTh COMPOTUBIIEHUSI OJHOPOJHOTO NMPOBOJHUKA OT
€ro JJIMHBI U TUIOIIAIU TONIEPEYHOro ceYeHUs. Y IeIbHOE CONTPOTUBIICHUE BELECTBA.

IlocnenoBarenpHOe, NapajUIeIbHOE, CMEIIAHHOE COEAWHEHHME IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKkTpuueckux 1eneil. [Ipasuna Kupxroda.

Pa6ora anexkrpuyeckoro toka. 3akoH Jxoyns—Jlenna.

MoIHOCTb 3JEKTPUYECKOT0 TOKA. TernoBasi MOLUTHOCTh, BblEsieMasi Ha Pe3UCTOopeE.

O/IC u BHYTpEHHEE COMPOTHBIICHHE HMCTOYHUKA TOKA. 3akoH Oma sl TOJHOW (3aMKHYTOM)
NEKTPUYECKON Lienu. MOIHOCTh UCTOYHHKA TOKA. KOpoTKoe 3aMbIKaHue.

Konznencarop B 1ienu nocTOSIHHOTO TOKaA.

TexHuueckue ycTpoilcTBa M TEXHOJOTHYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP, PEOCTar,
CYETUHUK DJIEKTPUUECKOU YHEPTHH.

Jemoncmpayuu.

I/I3MepeHHe CHJIBI TOKa W HAIIPSAXKCHUSA.
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HccnenoBanre 3aBUCUMOCTH CHUJTBI TOKA OT HAMPSIKEHUS IJIST PE3UCTOPa, JTAMITbl HAKAIMBAHUS U
CBETOUO/IA.

3aBUCUMOCTh  CONPOTHUBJICHUS IMJIMHIPUYECKUX MPOBOJAHUKOB OT JUJIMHBI, IJIOIIAAH
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT CONPOTHBIICHUS MTPY MMOCTOSTHHOM HAIPSHKCHHH.

[Mpsmoe wm3mepenue DJIC. KopoTkoe 3aMblkaHWE TallbBAHUYECKOTO DJJIEMEHTa M OIICHKA
BHYTPEHHETO COIPOTHUBIICHUSI.

Crnioco0OpbI coeTMHEHUST ICTOYHUKOB Toka, DJIC OGaTapeid.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXTy MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKA B LIEITH.

Yuenuueckuii skcnepumenm, nadbopamopusie padomovt, nPAKMUKYM.

HccnemoBanue cMEIaHHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOTro COPOTUBICHHS MPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIPSDKEHUS IS JaMITbl HAKaTHMBaHMUSL.

VYBenuueHnue npejenia u3MepeHust amrnepMmerpa (BoJIbTMETPA).

N3mepenune D/IC v BHYTPEHHETO COMPOTHBIICHUS UCTOYHUKA TOKA.

Uccnenoanmne 3aBucumoctu DJIC rampBaHUYECKOro 3J€MEHTa OT BPEMEHU HpPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanme pa3HOCTH OTSHITMAIOB MEXK Ty TTOJIFOCAMU MCTOYHHKA TOKA OT CHJIBI TOKA B IIEITH.

HccnemoBanue 3aBUCUMOCTH TIOJIE3HON MOIITHOCTH MCTOYHHKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunplx cpeoax.

DnexTpuueckas MPOBOAMMOCTh PA3IUYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJAUMOCTH TBEPIBIX
METAJJIOB. 3aBUCUMOCTh COIPOTHBIICHUS METAIIJIOB OT TeMIieparypbl. CBEPXIIPOBOIUMOCTb.

DNEeKTpUUECKH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U IPUMECHAs! TPOBOAMMOCTH MOIYIPOBOIHUKOB. CBOWCTBA p—
n-nepexoxa. [TomynpoBoIHUKOBEIE TPUOOPHL.

DNEeKTPUUYECKUIN TOK B AJCKTPOJIUTAX. DICKTPOIUTHUECKAS TUCCOIUAIIUA. DIEKTPOIN3. 3aKOHBI
®dapazes U1 HIEKTPOIU3A.

DnexTpuueckuid TOK B razax. CaMOCTOATENbHBIA U HECaMOCTOSITENbHBIN pa3psia. Pasmuunbie
THUIIBI CAMOCTOSITENILHOTO pa3psaa. Momnnus. [1na3ma.

TexHUYeCKHe yCTPOHCTBA M MPAKTHYECKOE IPUMEHEHHUE: Ta30pa3psAaHbIe JIAMITBI, 3JICKTPOHHO-
nmydeBas TpyOKa, IOITYNPOBOJHUKOBBIC IPUOOPHI: JHOM, TPAH3UCTOP, (OTOIUOM, CBETOIHO,
rajibBaHuKa, papUHUPOBAHUE MEJIH, BBIILJIABKA ATFOMUHUS, JIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTH COITPOTHUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.
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3akoHbl 35eKkTpoausa Papanes.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHeHME NPOBOAUMOCTH METAJIJIOB M MOJYIIPOBOAHUKOB.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnie pabomul, npakmuxym.

HaGmonenue anektpoinusa.

W3mepenue 3apsia 0JTHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOAA.

Pu3nyecKuil NPaKTHKYM.

CriocoOpl m3MepeHHus: (PU3UUECKUX BEIMYMH C HCIOJIb30BAaHUMEM AaHAJOrOBBIX U IM(PPOBBIX
M3MEPUTENBbHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHTEIbHBIC
MOTPEIIHOCTH U3MepeHull pusndeckux BenudrH. O1ieHKa TpaHul] MOrPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX H3MEPEHHM, HWCCIIENOBAHUM 3aBUCUMOCTEH (DU3UYECKUX BEIUYMH,
IIPOBEpPKa IMPEAJIOKEHHBIX TI'MIOTe3 (BbIOOp M3 pPabOT, ONMCAHHBIX B TEMATUYECKUX pazlenax
«YYeHHUECKU SKCIIEPUMEHT, J1a00paTOPHBIE PAOOThI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

N3yuyenune kypca ¢usuku yrinyOnéHHoro ypoBHsS B 10 kiacce OCyLIECTBISIETCS C Yy4€TOM
COJIEpKaTENIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaT€MaTUKH, OMOJIOrHH, XUMHUH, reorpadguu u
TEXHOJIOTUH.

MesicnpeOmemmnvie nonamus, CEA3AHHbIE C U3YUEHUEM MeEMO006 HAYYHO20 NO3ZHAHUA:
SIBJICHHUE, HAyYHbIN (DaKT, runoTresa, pusndeckas BeIMINHA, 3aKOH, TEOPHSl, HAOII0IeHHE, SKCTIEPUMEHT,
MOJIETUPOBAHUE, MOJIEb, U3MEPEHHE, TOIPEUTHOCTH U3MEPEHUH, U3MEpPUTENIbHbIE TPUOOPHI, I pOBas
nabopaTopusl.

Mamemamuka: peuieHue cucteMsl ypaBHeHUH. JIuneinas ynkus, napadoina, runepboia, Ux
rpaduku u cBoicTBa. TpuronomeTpruyeckue GyHKINUN: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOPHI U MX MPOEKIINK Ha OCH KOOPJIUHAT, CII0XKEHHE BEKTOPOB.

Buonozusa: mexannueckoe ABMKEHHE B )KUBOI mpupoje, nuddys3us, ocMoc, TEMI000MEH >KHUBbIX
OpPraHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYXKarollel Cpelbl, YTUIN3aHs OHOOpPraHMYECKOro TOIUIMBA
JUIS BBIPAOOTKHU «TETIJIOBOW» M 3JIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSXKEHUE U KalUJUIAPHBIE SBJICHUS
B IIPUPO/IE, DIIEKTPUUECKHE SABJICHUS B KUBOU MIPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BEILECTBA, CTPOECHUE AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHAs Macca, oJydYeHne HAHOMAaTEPHUAJIOB, TEIUIOBBIE CBOMCTBA TBEPBIX TEJI, )KUKOCTEN U ra30B,
KHUJKUE KPHUCTAJUIBI, ODJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHYECKAs JHUCCOLMAIINS,

rajibBaHUKa, 3JICKTPOHHAsA MUKPOCKOIIUA.

[okymeHT co3aaH B anekTpoHHoi chopme. Ne 34 ot 01.09.2023. UcnonHutens: Mapdunosa H.B. 0 AIEKTPOHHbINA
CrpaHunua 18 us 45. Ctpanuua cosaara: 01.11.2023 11:32 =¥ TATAPCTAH



T'eozpaghusa: BnaxxHOCTh BO3yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHuE IBMKEHUH C HMCHOJIb30BAHMEM MEXAaHU3MOB, YUET CyXOro M
KHJIKOTO TPEHMs B TEXHUKE, CTATUUECKUE KOHCTPYKLMM (KPOHIUTEHH, peléryaTble KOHCTPYKLUH),
HCIOJIb30BAHUE 3aKOHOB COXPAaHEHHS MEXaHUKHU B TEXHUKE (TMPOCKOI, BOAOMET U IpyTUe), JBUTaTellb
BHYTPEHHEIO CropaHusi, mapoBas TypOuHa, OBITOBOW XOJIOJWJIBHUK, KOHAWUIIMOHEDP, TEXHOJIOTUU
MOJIydCHHA COBPECMCHHBLIX MATCpuajioB, B TOM YHCIIC HAHOMATCPHAJIOB, U HAHOTCXHOJIOIUH,
AJIEKTPOCTaTUYECKass  3alluTa,  3a3eMJIEHHE  DJIEKTPONpPUOOPOB,  ra3opaspsiiHbIe  JIAMIIBL,

IIOJIYITPOBOJHHUKOBBIC HpI/I60pBI, rajJbBaHHUKa.

11 KJIACC

Pa3znen 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmonaeicTBre MOCTOSHHBIX MAarHUTOB M MPOBOJHUKOB C TOKOM. MaruutHoe nose. Bekrop
MAarHuTHOM MHAYKIMH. [[puHIMI Cyneprno3suunuy MarHuTHBIX 1osiel. JIMHuM MarHuTHOM MHIYKLIUH.

MarauTtHoe 1oJje MpOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHMKA, KATYIIKA U KPYTOBOT'O BHUTKA).
OnbIT Dpcrena.

Cuna Amriepa, e€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBjieHHE U MOAYJb. [[BU)KeHHE 3apsHKEHHOM YacTUIIBI B OJHOPOIHOM
MarHuTHOM nofie. Pabota cumsl Jlopena.

MaruutHoe nosie B Beniectse. DeppoOMarHeTukH, rnapa- U JTHaMardHeTUKU.

TexHruueckue ycTporucTBa U TEXHOJIOTHYECKUE MPOLIECCHI: MPUMEHEHHUE MTOCTOSSHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJICKTPOABHUTATENh SKOOM, YCKOPUTENIH SJIEMEHTapPHBIX
YaCTHII.

JHemoncmpayuu.

Kaptuna nuHUN MHAYKIIMM MarHUTHOTO TOJISI TIOJIOCOBOTO M TOJIKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

Kaptuna nuHuUl MarHUTHOM WHIYKIUHU TOJISL JAJMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKU C TOKOM.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

Habmtoienue ABMKEHUS Ty4YKa DJIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMNI eHCTBUS SIEKTPOU3MEPUTENBHOTIO TPUOOpPa MAarHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.
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HccnenoBanmne MarHUTHOTO TOJISI TIOCTOSSHHBIX MAarHUTOB.

HccnenoBanmne cBOKUCTB (heppoOMarHeTHKOB.

HccnenoBanue neCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenune cuibl Amnepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIBI TOKA.

Ornpezenenre MarHUTHOM MHAYKIIMM HAa OCHOBE MU3MEPEHHUS CHIIBI AMIIepa.

Tema 5. dnexkmpomaznumnan uHOYKyus.

SIBrienue aneKTpoMarHuTHOM UHAYKIUU. [loTOoK BekTOopa MarHuTHOM MHAYKUIMH. DJIC HHAYKIKH.
3aKoH 3JIeKTpoMarHuTHoM nHaykuuu Papazaes. Buxpesoe anexkrpuueckoe noiie. Toku Dyko.

O/JIC unaykuu B IPOBOJHUKE, TBUXKYILIEMCS B OJIHOPOJIHOM MarHUTHOM II0JI€.

IIpaBuio JleHna.

WNupykrusHocTs. Karymika HHIYKTUBHOCTH B LIEMU MIOCTOSIHHOTO TOKA. SIBICHHE CAMOUHTYKIUH.
OJ1C camouHyKIIMH.

DHeprusi MAarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNeKTpPOMarHuTHOE TO0JIE.

TexHuyeckue ycTpoicTBa M TEXHOJIOTHMUYECKHE MPOIECCHl: MHIYKIIMOHHAS Te4Yb, COJICHOM,
3aIUTa OT JICKTPU3AIUHU TEJI MPU ABUKECHUU B MArHUTHOM T10J1€ 3EMJIH.

Jemoncmpayuu.

HaGmronenue siBeHust >IEKTPOMarHUTHOW UHTYKIIAH.

Uccnenosanue 3asucumoct I1C MHIYKIUMU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO TIOTOKA.

IIpasuio JleHua.

[Tagenne MarauTa B alIOMUHUEBOU (METHOI) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

Uccnenosanue 3asucumoct I1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CHIIBI TOKA B LEIIH.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot, nPAKMUKyM.

UccnenoBanue siBIEHUS 3JI€KTPOMAarHUTHON WHYKITUH.

Ornpenenenne HHIYKIIUA BUXPEBOT'O MAarHUTHOTO TIOJIA.

WccnenoBanue siBIeHUs CAaMOMHIYKIUU.

COopka Mo/ienH SNIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. KojiebaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue xKoneoanus.

KonebarenpHas cuctema. CBOOOIHBIE KOJICOAHMS.

l'apmonnueckue konebanus. KuHemarndeckoe M TWHAMUYECKOE OIMMCAHUE. DHEPTeTUYECKOE
omucaHue (3aKOH COXPAaHEHHS MEXaHWYECKOW »DHEpruu). BhIBOI JHHAMHUYECKOTO OIHUCAHHS

TapMOHHUYCCKUX KosieOaHui U3 ux OHEPIrETUYCCKOIO0 U KNHEMATUYCCKOI'O OIMMCaHuU .
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Ammumntyna u (aza konebanuid. CBSI3b aMIUTUTYAbI KOJEOAHUH HCXOAHOH BETHUYUHBI C
aMIUTATYIaMU KoJie0aHui €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuog u wacrota koneOanuid. Ilepumon manbIx CBOOOAHBIX KOJeOaHUN MaTeMaTHYECKOTO
MasiTHUKA. [leproa cBOOOHBIX KOeOaHMI TPYKUHHOTO MasiTHUKA.

[Tonarue o 3aryxaroummx kojeOaHusx. BeiHykaeHHble KoneOanusi. Pezonanc. Pe3zonancHas
KpuBas. BausHue 3aTyxaHust Ha BUJ pe30HAHCHOW KpUBOM. ABTOKOJIE0aHUS.

TexHuueckue ycTpoicTBAa U TEXHOJOTMYECKME IIPOLIECCHI: METPOHOM, 4achl, KayelH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuce KoJaebaTeNbHOTO ABMKEHHS.

Habnronenne He3aBHCHMOCTH TIEPHO/Ia MAJIBIX KOJIEOAHUH Tpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarommx KojleOaHW U 3aBUCHUMOCTH TMEpHOAa CBOOOIHBIX KOJIeOAHUU OT
CONPOTHUBIICHUS.

UccnenoBanne konebaHuUM TIpy3a Ha MacCUBHOW MpYyKUHE C Ledb0  (OPMUPOBAHUA
IIpe/ICTaBICHUI 00 UealbHON MOJENIN IPYKMHHOIO MasiTHUKA.

3aKOH COXpaHEeHUsI SHEPTUU MPHU KOoIeOaHUsAX rpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJIEOAHHIA.

HaGimotenue pe3oHanca.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

W3mepenue neproaa cBOOOIHBIX KoJeOaHUH HUTSIHOTO U IPYKUHHOT'O MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Tejla B X0Jie KojeOaHHi Ha yIpyroM MoJBece.

W3ydeHue qBUKEHHSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTYXalOUINX KOJIeOaHUH.

HccnenoBanue BEIHYXKICHHBIX KOJeOaHUH.

Tema 2. dnekmpomaznumnsle Ko1edanus.

Konebarenpupiii  koHTyp. CBOOOIHBIE OSJIEKTPOMArHUTHBIE KOJEOaHUS B  HICATHHOM
kosebarenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIUTY/IBI 3apsi/ia KOHJAEHCATOpa ¢ aMILTUTYA0H
CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUHU B UACATLHOM KOJieOaTeIbHOM KOHTYpE.

3aryxarolue JIeKTPOMarHuTHbIe KoieOaHus. BeIHYX/IeHHbIE AIeKTPOMarHUTHbIE KoJeOaHu .

IlepemeHHBIN TOK. MOIIHOCTh NEPEMEHHOIO TOKAa. AMIUIMTYAHOE U AECUCTBYIOLIEE 3HAUYCHUE
CHJIBI TOKA U HANPsHKEHUS TP pa3IndHON (opMe 3aBUCUMOCTH ITEPEMEHHOT0 TOKa OT BPEMEHH.

CunycouganbHbIi IepeMeHHbIN TOK. Pe3ucTop, KOHJeHCcaTop U KaTyIIKa UHIYKTUBHOCTHU B LIETIH

CHHYCOHMJAJIBLHOI0 IEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB. Pe30oHaHC HanpsKeHUH.
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Wneanbublil Tpancopmarop. Ipon3BoacTBo, nepeaaya U NOTpeOIeHUE IEKTPUIECKON SHEPTUH.

DKOJIOTUYECKHE PUCKH NIPU IPOU3BOJACTBE IIIEKTpo3Hepruu. KynbTypa uCHOIb30BaHUsA
JJIEKTPO3HEPIUH B ITOBCEIHEBHOM JKU3HH.

TexHnyeckue ycTpoiCcTBa M TEXHOJIOIMUYECKHE IPOLIECCHI: JIEKTPUUYECKUNA 3BOHOK, T'€HEPATOP
IIEPEMEHHOT'0 TOKA, JIMHUU JIEKTporepeay.

Jemoncmpayuu.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJIEOaHHUSI.

3aBUCHUMOCTb YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuusuiorpaMMel 3JIEKTPOMarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOMKX 3JIEKTPOMArHUTHBIX KOJIEOAHHIA.

Mosenb 371eKTpOMarHUTHOTO TeHepaTopa.

BeIHyX1eHHBIE CHHYCOMIAJIbHBIE KOJIEOaHNUS.

Pesucrop, karylika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKaA.

Pe3onanc mnpu mnocnenoBaTeIbHOM COEIMHEHUU PE3UCTOpA, KaTyIIKU HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

YCcTpoicTBO U MPUHIIMIT IEHCTBHS TpaHC(hopMaTopa.

Mozenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopmusie padomoi, nPAKMUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanue NepeMEHHOrO TOKa 4Yepe3 IOCIIENOBATEIbHO COEIMHEHHBIE KOHJIEHCATOp,
KaTyILIKy U PE3UCTOP.

HabuntoieHne 351eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u I1eKMpOMAZHUMHbLE 60JIHbL.

MexaHuueckrue BOJHBI, YCJIOBUSL UX pacnpocTpaHeHus. Ilomepednbie m MpoJOJIbHBIE BOJIHBL.
[lepron, ckopocTh pacnpocTpaHEHUs U AJMHA BOJHBL. CBONCTBA MEXaHWYECKHX BOJIH: OTPaXKEHHE,
npenomiieHue, MHTepdepeHuns u Aupakius.

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

[ITymoBoO€ 3arpsi3HEHHE OKPYXKAIOLIEH Cpebl.

DONeKTpOMarHuTHHIE BOJIHBL. YCJIOBUS HW3Jy4eHHUS JIIEKTPOMATHUTHBIX BOJH. B3anMmHas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMAarHUTHOMN BOJTHE.

CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH: OTpa)keHHE, MPeIOMIICHHE, OpU3alus, HHTeppepeHIIHs
U 1udpaxus.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paIOCBS3U U TEICBUACHUS. Pagronokarus.
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DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHnuyeckue ycTpolcTBa M MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBU-neub, ynbTpa3BykoBas JUArHOCTHKA B TEXHUKE
U MEHLIMHE.

Jemoncmpayuu.

OO0pa3oBaHue U pacpoOCTPaHEHHUE TIONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmronieecs T€10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

HaGnroneHue oTpaxeHus 1 NpeJoMIIeHUs MEXaHUUECKUX BOJIH.

Habmronenue narepdepeHunu u qupakini MEXaHHIECKUX BOJH.

AKyCTHUYECKUI PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaGmtoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KosleOaHUH.

HccnenoBanue CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, MOJSpU3aLNS,
mdpakuus, “HTepGEpeHIHsL.

OOHapyxeHue HH(PaKpacHOro U yIbTpa(HOIETOBOIO U3IIy4EHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

N3yuenne napameTpoB 3BYKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PacCIpPOCTPAHEHUE CBETA B OJHOPOAHOM cpeae. JIyd cBera. TouedHblii HCTOUHUK
CBETa.

OTtpakenne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300paxeHuit B MIIOCKOM 3epKajie.
Cdepuueckue 3epkana.

IIpenomnenue cBeTta. 3aKOHBI MpeNOMIIEHHUs cBeTa. AOCOMIOTHBIA IMOKa3aTelb MPEIOMIICHUS.
OTHOcHTENbHBIN MTOKa3aTesb MpeoMieHus. [I0CTOSIHCTBO YacTOThI CBETa U COOTHOIICHUE JITMH BOJIH
IIPU IEPEXO0IE€ MOHOXPOMATHYECKOTO CBETA YEPE3 IPAHHUILY PA3EIa IBYX ONTHYECKHUX CPEl.

Xon nyueit B npusMme. [ucnepeus ceera. ClnoxxHbIi coctaB 6enoro cera. Lger.

ITonHOE BHYTpEeHHEE oTpakeHHe. 1IpeaenbHbIi yroi IOJIHOTr0 BHYTPEHHETO OTPAXKEHHUS.

Cobuparonue u paccenBaromiye JUH3bL. ToHKas nuH3a. DOKycHOE pacCTOSHHUE M ONTHYECKas
CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (POKYCHOTO PACCTOSHUS TOHKOM CepuyecKoil JUH3bI OT €€
TE€OMETPUH U OTHOCUTEIILHOTO MOKA3aTelsl IPEIOMIICHUS.

dopmyJia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.
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Xoa Jyda, IPOLIEALIEr0 JUH3Y I0J MPOU3BOJBHBIM YIIIOM K €€ IVIABHOM ONTHYECKOM OCH.
[TocTpoenne n300paKeHUt TOUKH U OTPE3Ka MPSAMON B COOMPAIOIIMX M PACCEHBAIOIIMX JIMH3aX U UX
CUCTEMAX.

OnTuueckue nmpubdopsl. Paspemaroniast ciocobHoCTh. ['11a3 Kak onTuyeckas cucremMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHUKU.

BonroBas ontuka. MaTtepdepennus cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS HAOIIOACHUS
MaKCUMyMOB U MHHHMYMOB B WHTEP()EPEHIIMOHHOW KApTHHE OT JABYX KOTCPEHTHBIX HCTOYHUKOB.
[Ipumeps! Ki1acCHYeCKUX HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakius cBera. Audpakimontas pemérka. Y clioBUe HaOJI0IeHUs II1aBHBIX MAKCUMYMOB IIPH
MaJCHAA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoHCTBA U TEXHOJIOTMYECKUE MPOLECCHI: OUKH, JIyTa, IEPUCKOM, GoToanmapar,
MHUKPOCKOTI, MPOEKIIMOHHBII anmapar, MPOCBETICHHE ONTUKU, BOJOKOHHAs ONTHKA, MTUGPAKIMOHHAS
pemeTka.

Jemoncmpayuu.

3aKOHBI OTPAXKEHHUSI CBETA.

HccnegoBanue npeioMieHus CBETA.

Habnronenune momHOro BHYTPEHHETO OTpaKeHHUs. MOeb CBETOBO/IA.

HccenenoBanue xoa CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAILIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300paKeHH B THH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HaGmronenue nnrepdepeHimu ceera.

HabutoieHne 11BeTOB TOHKUX IJIEHOK.

Habmtonenue nugpaxkuuu cera.

N3ydenne nudpakiimOHHON peréTKu.

Ha6mronenue audpakiinoHHOTO CHIEKTpa.

HabGmronenue qucnepcuu cera.

Habmroienue nonsipusanuu cBera.

[IpuMeHeHne noAsIPOUI0B AJA U3YUYEHUS MEXAaHUUECKUX HaIPSKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

N3mepenne nokasaresns NpeoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BEIIECTBA (Ha MPUMEPE KHUAKUX JIHH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonydyenne n300pakeHHs B CUCTEME U3 IJIOCKOTO 3€pKaJia U JINH3HI.

[Tonydenue n3o00paxeHust B cucTeMe U3 ABYX JIMH3.
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KoHcTpyrpoBaHue TEIECKONMYECKUX CUCTEM.

Habmtonenue nudpakuuu, nHTEp)EepeHny 1 MOISPU3aLUU CBETA.

N3ydeHnue nossipu3anuu CBETa, OTPAKEHHOIO OT IOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTepdepeHun Ja3epHOro U3ay4eHus Ha ABYX LIENsaX.

HaGmonenue aucriepcum.

HaGmonenue u uccnenoBanue 1uGpakiimOHHOTO CIIEKTpA.

N3mepenne 1IMHbBI CBETOBOM BOJIHBI.

[TomyyeHue cniekTpa U3JIy4eHHs CBETOAMOA IPU HOMOILM AU(PAKIIMOHHON PeIETKY.

Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCUTEIHLHOCTH.

I'paHuubpl NPUMEHUMMOCTH KJIACCHYECKOW MexaHukd. llocrymarsl crnenuanbHOM TEOpHUH
OTHOCHUTEJIbHOCTH.

IIpocTpancTBeHHO-BpeMeHHON MHTepBai. IIpeoOpa3oBanus JlopeHua. YcioBue NpUYMHHOCTH.
OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEVIEHNE BPEMEHU U COKPALECHUE JUIUHBI.

DHeprus U UMIYJbC PEISITUBUCTCKONW YaCTUILIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPTHUS OKOS.

TexHnueckue ycTpoHCTBa M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE IPUEMHUKH,
YCKOPUTEIIN 3apsKEHHBIX YaCTHII.

YdeHU4ecKuii IKCIIEPUMEHT, 1a00opaToOpHbIe padOThI, MPAKTUKYM.

OmnpeneneHre UMIyJIbCa W JHEPIMM PENSATUBUCTCKMX dYacTull (1o Qortorpadusim TpekoB
3apsDKEHHBIX YacTUI] B MArHUTHOM TOJIE).

Pa3nea 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHuo-60aH0601 Oyanuszm.

PaBHOBecHOe TemnoBoe M3inydyeHHe (M3IydeHHEe aOCONIOTHO YEPHOro Teia). 3aKOH CMEIEHUs
Buna. ['mnioresa I1nanka o kBaHTax.

@DOTOHBL. DHEPrUs U UMITYJIbC (POTOHA.

®oroaddext. OnbiTel A. I'. Cronerosa. 3akoHsl ¢oTtorddexra. YpaBHeHHe DUHIITEHHA A
botorddekra. «KpacHas rparuma» Gororddexra.

JlaBneHue cBera (B 4YaCTHOCTH, JaBJIEHHE CBETAa Ha aOCOJIIOTHO MOTJIOMIAIOIIYIO U a0COIIOTHO
oTpakarolyro nosepxHocts). OnbrTsl I1. H. JleGenena.

Bonnogsie cBoiicTBa wactuil. Bomusr ae bpoitns. [nura BonHb! 1e bpoitis u pasmepsl obiactu
JIOKAJTU3aIMH ABUXKYIIEHCs 9acTuilbl. KoprmycKymsipHO-BOTHOBOM AyanusMm. Judpakiiys 31eKTpOHOB Ha
KpHUCTaJlIax.

Crnenuduka n3mepenuit B Mukpomupe. CootHoleHus HeomnpeaenéuHoctei I elizendepra.

TexHuuyeckue yCTpoilcTBa W TEXHOJIOTUYECKHE TMPOLIECCHI: CIEKTPOMETP, (HOTO3IEMEHT,

($hoTOoaTUMK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.
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Jemoncmpayuu.

®oTo3eKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETO GoTtodddexra.

HccnenoBanue 3aBUCUMOCTH CONIPOTHUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeronuon.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue porope3ucropa.

N3mepenue nocrosiHHoM [1nanka Ha ocHOBe uccinenoBanus Gpotorddexra.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOAUO/ OT HAIIPSKCHMUS.

Tema 2. @uzuka amoma.

OmnbITHI IO MCCIEI0BaHUIO CTpoeHus aTroma. [lnanerapHas mozens atoma Pesepdopaa.

ITocrynatsl bopa. M3nydyenue u nornomenue GOTOHOB MPH MEPEXOJE aTOMA C OJHOTO YPOBHS
SHEPTUH HA JPYIOM.

Bunel criektpoB. CriekTp ypoBHEH 3HEpruu aToMa BO0po/a.

CrioHTaHHOE M BBIHYKIEHHOE M3IyueHue caera. Jlasep.

TexHuueckue ycTpoiicTBa U TEXHOJIOIMYECKHE MPOLIECCHI: CIEKTPaIbHbIN aHAIN3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mogpens omnbita Pezepdopna.

Habnronenue nuHeHyaTbIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CYETUNKA HOHU3UPYIOIINX YACTHIL.

Onpenenenue JJIMHBI BOJIHBI JTa3€PHOTO U3ITYUECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HabmtoneHue nuHeuaToro crnekrpa.

HccnepoBanue crnekrpa pa3pekeHHOIO aTOMapHOro BOJOPOJAa M HM3MEpPEHUE ITOCTOSHHOU
PunGepra.

Tema 3. Dusuxka amomHo20 A0pa u 31eMEeHMAPHBIX YACHIUY,.

Hyxnonnas moniens spa ['eiizen0epra—lBanenko. 3apsia aapa. MaccoBoe umcio siipa. M30Tomnsl.

PamnoakTtuBHOCTh. Anbda-pacran. DIEKTpOHHBIM M IMO3UTPOHHBIM Oera-pacman. [amma-
W3JIy4eHHE.

3aKkOH paguoOaKTHBHOIO pacmnajna. PaguoaktuBHble un30TONBI B npupoae. (CBoiicTBa
MOHU3UPYIOUIETO U3JIyueHus. BiusHue pamoakTHBHOCTH Ha KUBbIE OpraHU3Mbl. EcTecTBeHHBINH (OH
n3nydenus. JlosumeTpusi.

DHeprus CBS3U HYKJIOHOB B sizpe. SnepHbie cuibl. [{edexT maccer sapa.
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Snepuble peakuuu. [lenenue u cunres saep. AnepHsie peaktopsl. [Ipobiemsl ympaBiseMoro
TEPMOSJEPHOTO CUHTE3a. DKOJOTHYECKUE ACTIEKTHI Pa3BUTHS SIAEPHON SHEPTETUKH.

MeToapl perucTpalvy U UCCIENOBAHMS SJIEMEHTAPHBIX YaCTHULL.

OdyHnaMeHTanbHBIE B3auMoOZcHcTBUs. bapuoHbl, Me30HBl U JentoHbl. lIpencrasnenne o
CrannaptHoit mojenu. KBapk-riirooHHas MOJIEIb aJpOHOB.

®usuka 3a npenenamu CrannapTHod mojenu. TéMmHas MaTepust U TEMHAs SHEPTUSL.

EnuncTBO (DM3nMYecKoil KapTHHBI MUpA.

TexHnyeckue yCTpOHMCTBA M TEXHOJIOIMYECKHE IIPOLIECCHL: O3UMETp, Kamepa BuibcoHa,
SAJICPHBIA PEAKTOp, TEPMOSACPHBIN peakTop, aToMHasi 00M0a, MarHUTHO-PE30HAHCHAs: TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paJuoakTUBHOrO (hOHA € MCIIOJIb30BAaHUEM J03UMETPA.

W3yuenue nornomieHus 0eTa-4yacTUL aTIFOMUHUEM.

Pa3nea 8. DjieMeHTHI aCTPOHOMMH U ACTPO(PU3UKH.

Oranel pa3BUTHS acTpoHOMuUH. [IpukinanHoe M MUPOBO33PEHUYECKOE 3HAUEHUE ACTPOHOMMH.
[IpruMeHUMOCTb 3aKOHOB (PU3MKH 1 O0BSICHEHUS IPUPOJIbI KOCMHUUECKUX OOBEKTOB.

Metoael  acTpoHOMHYECKMX  HcciaenoBaHui. COBpPEMEHHBIE  ONTUYECKUE  TEJIECKOIIBI,
panmoTenecKonsl, BHEATMOC(hEpHast aCTPOHOMHSL.

Bun 3Bé3aHoro Heba. Co3Bes3aust, spKue 3BE3/1bl, IJIAaHETHI, UX BUANMOE JIBH)KECHHUE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounuk sHeprun ComHia U 3BE37,.

3BE31pl, UX OCHOBHBIE XapaKTEpUCTUKU. /[marpamma «CHeKTpajbHBIA KiIacCc — CBETUMOCTBHY.
3BE31pI INIABHOM MOCIEAO0BATEIBHOCTU. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JJsl 3BE37 TIJIaBHOM
IIOCJIEI0BATENBHOCTH. BHyTpeHHEe cTpoeHue 3B€31. COBpEMEHHBIE NIPEACTABIEHUS O IPOUCXOKACHUN
n 3Bosronnn CosHIa U 3BE311. DTanbl KU3HU 3BE3 L.

Mneunsiii [lyte — nama [Manmaktuka. [lonoxkenne u nBwkenue Connma B [amaktuke. Tumsl
rajlakTuk. PagnoranakTuky u kBazapel. UEpHBIE ABIPHI B SIPax TAAKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa66ma. Pas6eranue ranakruk. Teopust bonbioro
B3pbIBA. PEIIMKTOBOE U3IIy4eHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrwoenus.

HaGmtonenust 3BE€31HOr0 HeOa HEBOOPYXKEHHBIM TIJIA30M C HCIOJb30BAHHEM KOMIBIOTEPHBIX
MPWIOKEHUN JUIsl ONpeNeIeHUs] MOJI0XKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE

co3Be3ausi CeBepHOTo MONyIIapHs U SPKHUE 3BE3bI.
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HaGntonenus B Teneckon JIyHbl, IUIaHET, TYMAHHOCTEH U 3BE3THBIX CKOIUICHUH.

Pu3nyecKuil NPaKTHKYM.

CriocoObl m3MepeHus: (pU3MUECKUX BEJIMYMH C MCIOJIB30BAaHHMEM AaHAJOrOBBIX M IM(POBBIX
U3MEPUTENBHBIX PUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCUTEIIbHBIE
MOTPEUIHOCTH U3MepeHui Ppusnueckux BennyrH. OIeHKa TpaHyIl TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPCHH, HCCICIOBAHUN 3aBHCUMOCTEH (PU3NYCCKUX BEIWYHH,
MpOBEpKa MPEUIOKEHHBIX TUNoTe3 (BBIOOp M3 paboT, OMHMCAHHBIX B TEMAaTHYECKHX pa3Jenax
«Y4eHNYECKUH IKCIIEPUMEHT, JJa0OpaTOPHbIE PabOThI, TPAKTUKYM).

Oo6o0maree NoBTOpPEeHNUE.

O06o0uieHne U cucTeMaTu3anus CoAepXKaHus pas3ienoB Kypca «Mexanukay, «MonekynspHas
¢u3nKa U TepMOAMHAMUKAY, «DIIEKTpoANHAMUKay, «KonebaHus u BONHBDY, «OCHOBBI CHEIHUATBHOMN
TEOPUH OTHOCUTEIBHOCTUY, «KBaHTOBas pu3MKa», «IJIEMEHThl aCTPOHOMHHU U aCTPOUZUKUY.

Ponb pu3ukM ¥ acTpOHOMUHU B 3KOHOMUYECKOH, TEXHOJIOIMYECKOH, COLMAILHOW U 3TUYECKOM
cdepax AEATEIHHOCTH YeNOBEKa, pOJb U MECTO (PM3MKHM W aCTPOHOMHH B COBPEMEHHON Hay4YHOM
KapTUHE MHUpa, 3HAYCHHE ONUCATEIbHOM, CHCTEMATU3UPYIOLIEH, 00bSICHUTEIBHON U IPOrHOCTUYECKON
¢GbyHKkuMi (u3nYeckol Teopuu, posib (U3NYECKOM Teopun B (HOPMUPOBAHMU MPEICTABICHUHA O
¢u3nyeckoil KapTuHe MHpa, MecTO (U3NYECKOH KapTUHBI MUpa B OOLIEM psijly COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NIPEJCTaBICHUH O IIPUPOJIE.

MexnpeamerHblie CBA3H.

W3yuenne kypca ¢usuku yrinyonéHHoro ypoBHsS B 11 Kkiacce OCYIIECTBIISETCS € Y4ETOM
COJIep KaTeNbHBIX MEXIIPEIMETHBIX CBs3€il ¢ KypcaMu MaTeMaTHKH, OMOJIOrMH, XUMHH, Treorpapuu u
TEXHOJIOTHH.

Mexcnpeomemnuvie nonamus, CEA3AHHbIE C U3YUEHUEM MeEMO0006 HAYYHO20 NO3ZHAHUA:
SBJICHHE, HAYYHbIH (aKT, TUII0oTE3a, (pru3ndeckas BeIMUNHA, 3aKOH, TEOpHsl, HAOII01eHUE, SKCTIEPUMEHT,
MO/IEIMPOBAaHUE, MOJIETb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEepUTENbHbIE TPHOOPHI, U pOoBast
nmaboparopus.

Mamemamuka: pelieHUE CUCTEMBbl ypaBHeHUMIl. TpuroHomerpuyeckue (QyHKIHUU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO. BEKTOPHI U UX IIPOECKIUU
Ha OCH KOOPJMHAT, CI0KeHUE BEeKTOPOB. [Ipon3BoaHbIe aneMeHTapHbIX ¢GyHKImi. [Ipu3naku nogolus
TPEYroJbHUKOB, OIpeieIeHHE MJIOMAAN IUIOCKUX GUryp u o0bEma Ted.

Buonozua: >nextpuueckue sSBIEHUS B KUBOM Mpupoje, KojiedaTeNbHbIE JBHKEHUS B JKUBOUN
IIPUPOJIE, FIKOJIOTMYECKUE PUCKU IIPU IIPOU3BOJICTBE IIEKTPOIHEPIUH, DIIEKTPOMATrHUTHOE 3arpsA3HEHUE
OKPY’KaIOIlleH Cpefbl, YJIbTPAa3ByKOBas IUAarHOCTHKAa B MEIULIMHE, ONTHUYECKUE SBICHUS B JKUBOU

MIPUPOJIE.
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Xumusa: CTpoeHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAs CTPYKTypa TBEPIBIX TEJl, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUIMYECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpagpua: marnuTHbIE TONMIOCa 3€MJIM, 3aJI€KH MAarHUTHBIX pyaA, (oTochEMKAa 3eMHOI
MOBEPXHOCTH, ceiicMorpad.

Texnonocua: TPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMATHUTOB, JJIEKTPOJIBUIATEIb
Slko0u, TeHeparop TMEPEeMEHHOrO0 TOKa, HHAYKIMOHHAs Tedb, JMHUM DJEKTporepenad,
JNEKTPOABUTATENb, padap, pPATUONPUEMHUK, TEJIEeBH30p, aHTeHHa, Tenedon, CBY-neus,
YIBTPa3BYKOBAasl AUArHOCTUKA B TEXHUKE, MPOEKIMOHHBIN alIapar, BOJOKOHHAS ONTHKA, COJTHEYHAS

6aTape${, CIIYTHHKOBBIC HpI/IéMHI/IKI/I, AACpHasd SHEPreTukKa U SKOJIOrHUYCCKHUE aCIICKThI eé Pa3BUTHA.
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INTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA [NTPOTPAMMBI 110 ®U3MKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHUs YydeOHOTO mpenMera «Du3uka» IOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalolUMXcsi PYKOBOJCTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
MO3HUIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHEHTAIMH, MO3UTHUBHBIX BHYTPECHHUX YOCXKICHHH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIUPEHHUE >KU3HEHHOTO
OTBITAa W ONBITA JICATEIBHOCTH B TIPOIECCE pealn3alii OCHOBHBIX HAINPaBJICHUN BOCIHUTATEIHHON
JIEATEIIbHOCTH, B TOM YHCJIC B YACTH:

IrPaskJIaHCKOr0 BOCIIMTAHMSI:
e chopMHpPOBAaHHOCTH TPAKIAHCKOM  MO3WUIMU  OOydYaroImIerocs KakKk  aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO 00IIeCTBa;
® TMPUHATHE TPAJAULMUOHHBIX OOIIEYETIOBEYECKHX T'YMAaHUCTHUECKUX M JE€MOKPATUYECKUX
LIEHHOCTEH;

® TOTOBHOCTb BECTHM COBMECTHYIO JESATEIBHOCTh B HHTEpecax TIpaKAaHCKOro OOIIecTBa,

y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

® yMEHHE B3aHMOJICIICTBOBATH C COIUATBHBIMU HHCTUTYTAMHU B COOTBETCTBUHU C UX (PYHKIIMSIMH

¥ Ha3HAYECHHEM;

® TOTOBHOCTh K TYMAHUTApPHOU U BOJIOHTEPCKOM EATEITHHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS
¢ chopMHPOBAHHOCTH POCCUICKON IPaXKIAHCKONW ICHTUYHOCTH, TATPUOTHU3MA;
® [IEHHOCTHOE OTHOIIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM POCCUHUCKUX YUEHBIX
B 00nacT (pU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOT0 BOCTIMTAHHSA:
e chopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;
® CIOCOOHOCTH OIICHMBATh CUTYAllUI0 U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICH HA
MOpaTbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIC B JCSITCILHOCTH YIEHOTO;
® 0CO3HaHHE JTUYHOTO BKJIAJa B MOCTPOCHHE YCTOMYHBOTO Oy IYIIETO.
ICTETHYECKOI0 BOCITUTAHUSA:

® OCTETHYECKOE OTHOIICHHWE K MHUPY, BKIOYas ICTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO

¢buznueckoil Hayke.

TPYAOBOI0 BOCTIMTAHUSA:
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WHTEPEC K pa3InNIHBIM cepaM IpodheCCHOHATBLHOM ASITSILHOCTH, B TOM YUCIIC CBA3aHHBIM C
(U3MKON W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccun u
pean30BhIBATh COOCTBEHHBIC )KH3HECHHBIC TUIAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa3oBaHUIO B 00nacTh (DU3UKH Ha

MPOTSKEHUM BCEH KU3HU.

IKOJOIrH4€¢CKOro BOCrIMTaHus:

Cc(OPMHPOBAHHOCTh  HKOJIOTHYECKOW KYJIBTYphl, OCO3HAaHHE TIJI00ATBHOTO XapakTepa
9KOJIOTMUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYILECTBICHUE JCUCTBUI B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHMUS LIEJICH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciiupCHUE OIbITa ACATCIbHOCTHU 9KOJIOTHYECKOH HaITPaBJICHHOCTHU HAa OCHOBC MMCIOIUXCA

3HaHUH 10 PU3MKe.

HEHHOCTH HAYYHOI'0 MTO3HAHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nyeckoil Hayku;
OCO3HaHME LIEHHOCTH HAy4YHOM JEATEe]IbHOCTH, TOTOBHOCTh B Ipoliecce M3ydeHHs (PU3MKH

OCYHICCTBIIATD NPOCKTHYIO U UCCIICAOBATCIBCKYIO ACATCIIbHOCTD MHAUBHUAYAJIbHO U B I'PYIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y'-leﬁHble JeHcTBUS

ba3oBble Jornyeckne aeMCTBUSA:

CaMoCTOSITENIbHO (OPMYyJIUPOBaTh M aKTyaJU3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeEIATh LENN JAeSITeIbHOCTH, 3aJ]aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCCMaTpUBAEMBbIX (PU3MUECKUX SBJICHUSX;
pa3pabarbIBaTh IUIAH pelIeHHs MPOoOJIeMbl ¢ YIETOM aHalN3a UMEIOIIMXCSI MaTepHabHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEINSM,
OLICHUBATh PUCKU MOCIE/ICTBUMN AESITETbHOCTH;

KOOP/JAMHUPOBaTb M BBINOJHATE pPabOTy B YCIOBUSIX pEalbHOrO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOIEHCTBUS;

Pa3BUBATb KPCATUBHOC MBIIIIJICHUC IIPU PCIICHUU KU3HCHHBIX Hp06HeM.

Ba3oBble uccienoBarejabLcKue NeCTBUA:
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® BJAJCTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBHIMH MMOHITHIMHU U METOJIaMH (DU3HUYECKON HAYKH,

e BIAJCTh HABBIKAMHU Y4e€OHO-HCCIIENOBATENILCKOW M TPOEKTHOW AEATEThHOCTH B 00JIacTH
(GU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHHSI
3a7a4 (PU3NIECKOTO COICPIKAHMS, TPUMEHEHHIO PA3JINYHBIX METOJ/IOB IIO3HAHUS;

® BJAJIeTh BUJAMHU JIEATCILHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHS, €ro WHTEPIpETAIuH,
MpeoOpa3OBaHUI0 W TPUMEHEHHUIO B PA3IUYHBIX yYEOHBIX CHUTYyallUsX, B TOM YHCIE TPU
CO3/IaHUU YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

®  BBISBISITH IPUYUHHO-CIICJACTBCHHBIE CBS3H M aKTYyaJIM3UPOBATh 33]1a4y, BBIIBUTATh TUIIOTE3Y
e pelieHus, HaXOJUTh apTyMEHTHI IS JI0OKa3aTelbCTBA CBOUX YTBEPXKICHUM, 3a]1aBaTh
napaMeTpbl U KPUTEPUN PEIICHUS;

® aHAJIM3UPOBATH ITOJTYICHHBIE B X0JIC PEIICHUS 33291 PE3YJIbTAThl, KPUTUYECKH OI[CHUBATH UX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MCHCHUE B HOBBIX YCIIOBHSIX;

e cTaBUTh U (HOPMYJIIMPOBATH COOCTBCHHBIE 3a7a4l B 00pa30BATEIILHON JESITEILHOCTH, B TOM
YHCIIe IPH U3YYEHUH (DU3HKH;

® J[aBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh TPUOOPETEHHBIN OITBIT;

® yMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00IaCTh KU3HEACATEIBHOCTH;

® yMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

® BBIJBUTATh HOBBIC UJCH, IPEJIaraTh OPUTHHAIHHBIC TIOJXO/IbI U PELICHHUS;

®  CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

Pa6ora ¢ undopmanmueii:

e BIAJCTh HAaBBIKAMU MOJIy4YeHUsS HH(OpManMu (PUIUYECKOTO COAEPKAHUS W3 HCTOYHHKOB
pa3HBIX THUIIOB, CAMOCTOSTEIHLHO OCYIIECTBIISITh IOWUCK, aHAIW3, CHCTEMAaTH3alHI0 W
WHTEPIIPETAINIO HHPOPMAIINH Pa3TMIHBIX BUJOB U (DOPM MPEICTABICHHS;

® OIICHUBATH JIOCTOBEPHOCTH HH(POPMAITUH;

® HCITOJIB30BATh CPEJCTBA HHPOPMAITMOHHBIX ¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTraHU3aIMOHHBIX 33724 ¢ COOIOACHHEM TpeOOBaHMIA
PrOHOMUKH, TEXHUKHU O€30TIaCHOCTH, TUTHEHBI, PECYpCOCOEepEKEHHUSI, TPABOBBIX U 3TUYECKUX
HOPM, HOPM HHPOPMAITMOHHON 0€30MacHOCTH;

® CO37aBaTh TEKCTHI PU3NYECKOTO COACPkKAHUS B Pa3IUYHBIX opmarax ¢ yuéToM Ha3HAUYCHUS
nH(MOpMallUd W 1EJeBOW ayAUTOPUH, BHIOMpash ONTUMAIbHYIO (OpPMY TPEICTABICHUS H
BH3YaJTH3aIiH.

KoMMyHUKaTHBHbBIE YHUBeEPCATbHbIE YUeOHbIE e CTBHUS:
® OCYIISCTBIIATH OOIIEHUE HA YPOKaX (PU3NKH U BO BHE-YPOUHOU JACSITEITHLHOCTH;

® pacmo3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallui M CMSATYaTh KOH(IIUKTEI,
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e pa3BEPHYTO M JIOTUYHO MU3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJ/ICTB;
® [IOHUMATh U UCIOJB30BATh MPEUMYIIIECTBA KOMaHAHON M HHIUBUyaTIbHOU PabOTHI;
e BBHIOMpATh TEMAaTUKy W METOJBl COBMECTHBIX JCHCTBHA C y4€TOM OONIMX HHTEPECOB H
BO3MOKHOCTEH KaKJI0TO 4JIEHA KOJUIEKTUBA;
® [PUHUMATH L[N COBMECTHOM ACATEIHHOCTU, OPTaHU30BBIBATh U KOOPAUHUPOBATH JICHCTBUS
o €€ JIOCTMKEHUIO: COCTABJIAThH IUIAH JIEWCTBHI, pacHpeleisaTh pOJIM C Y4ETOM MHEHUU
Y4aCTHUKOB, OOCY>KIaTh pe3yJbTaThl COBMECTHOU pabOThI;
® OIEHMBATh KaYECTBO CBOETO BKJIAJIAa U KAXKJOTO YYaCTHHKA KOMaH/bl B OOIIUNA pe3yNbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;
e [pelararb HOBBIE IPOEKTHI, OLEHMBATh HUIEU C NO3ULHUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;
® OCYLIECTBIJISITh O3UTUBHOE CTPATETMUECKOE MMOBEJICHUE B PA3JIMUHBIX CUTYALUsAX, IPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM.
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:
® CaMOCTOSITEIBHO OCYIIECTBISATh ITO3HABATEIBHYIO JEATCIBHOCTh B OO0JIACTH (PU3UKH U
ACTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4H;
® CaMOCTOSITEJILHO COCTABJISITH IUTAH PEIICHUs PacYETHBIX W KAueCTBEHHBIX 3ajlay, TUIaH
BBITIOTHEHUST TPAKTUYECKOW padoThl € Y4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U NPEANOYTEHNH;
® J1aBaTh OLICHKY HOBBIM CUTYalUsIM;
® pacImUpATh paMKH y4eOHOTO MpEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUL;
e JieNlaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pELIEHHUE;
® OILICHUBATh NPUOOPETEHHBIN OTIBIT;
® CrocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIIMN B 00JacTH (DU3UKH, TTOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:
® J1aBaThb OIICHKY HOBBIM CHUTYyallsiM, BHOCUTb KOPPEKTHUBBI B JAESITEIbHOCTb, OILEHUBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;
e BIAJCTh HaBBIKAMHU MO3HABATENHHON peICKCUN KaK OCO3HAHHWS COBEPIIAEMbIX NEHCTBUHN U
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHMUI;
®  ICIIOJIb30BATh MPHUEMBI pehIEKCHUU AJIS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

¢ YMCTb OLICHUBATh PUCKU U CBOCBPCMCHHO MMTPUHUMATh PCIICHUSA 110 UX CHUKCHUIO,
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® [IPUHUMATh MOTHUBBI U apPIYMEHTHI JPYTUX MIPU aHAJIN3E PE3YJIbTAaTOB AEATEIbHOCTH;
® TpUHUMATH ceOs, TOHUMAs CBOM HEJOCTATKU U JIOCTOMHCTBA;
® [IpUHUMAaTh MOTHUBBI U APT'yMEHTHI IPYI'UX [IPU aHAIMU3€E PE3YIbTATOB AEATEIbHOCTH;
® [IpU3HABaTh CBOE MIPaBO U IIPaBO JPYTUX HA OLIMOKH.
B mporuecce 1OCTHKEHUST TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI 10 (U3UKE I YPOBHS
cpeaHero o0iero o0pa3oBaHUs y 00YyYaroIUMXCs COBEPIIEHCTBYETCS SMOLIMOHAIbHBIN HMHTEIIEKT,
IpearnoiararoIuil copMUPOBaHHOCTb:
® CaMOCO3HaHU$, BKIIIOYAIOILEro CHOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHHUE,
BUJIETh HAIIPABJICHHS PAa3BUTUS COOCTBEHHOM 3MOLMOHAIBHOI cdepbl, ObITh YBEpPEHHBIM B
cebe;
® CaMOpEryJIMpOBaHUs, BKIKOYAIOLIET0 CAMOKOHTPOJIb, yMEHUE IPUHUMATh OTBETCTBEHHOCTD 3a
CBOE MOBEJIEHUE, CIOCOOHOCTh aalTUPOBATHCS K IMOLIMOHAIIbHBIM U3MEHEHUSIM U IPOSIBIISITH
rMOKOCTb, OBITh OTKPBITHIM HOBOMY;
® BHYTpPEHHEH MOTHBALIUM, BKJIOYAIOIIEH CTPEMJICHHE K JOCTHKEHHUIO IIeJId M YCHEXYy,
ONTUMM3M, HHUIIMATUBHOCTh, YMEHUE JIeHICTBOBATh, UCXO/S U3 CBOMX BO3MOXKHOCTEH;
® OMIIATUM, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATb €0 MpPU OCYLIECTBICHUM OOLIEHHs, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHMUIO;
® COLMAIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAWBaTh OTHOILEHHS C JAPYTUMHU

JIIOAbMU, 3a6OTI/ITBCH, MPOSABJIATL UHTEPCC U Pa3pCIIaTh KOH(I)J'II/IKTBI.

INPEAMETHBIE PE3VIJIBTATDI

K xon1y o0yuenus B 10 knacce npegMeTHbIE Pe3yabTaThl HA YIITYOJIEHHOM YPOBHE JOJDKHBI OTPaXKaTh
C()OPMHUPOBAHHOCTD Y O0YJAIOIUXCS YMEHUIL:
® [IOHUMATh POJib GUZMKH B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, IKOJIOTHUECKOM, COIIMATIbHOM
1 3TUYECKOU cepax AesITeNbHOCTH YeJI0BeKa, POJib U MECTO (GU3HUKHU B COBPEMEHHOM Hay4yHOM
KapTHMHE MHpa, 3HAYCHHE OIHUCATENbHOM, CHCTEMaTU3UpYIOLIeH, OOBSICHUTEIBHOW U
MPOTHOCTUYECKON (YHKIMHA (pU3NUecKOW TEOPHUH — MEXaHWKH, MOJIEKYJSIpHON (U3MKU U
TEPMOJUHAMUKH, pOJIb GU3UYECKOM Teopuu B GOPMUPOBAHUY NMPECTABICHUN O (PU3UUECKOI
KapTUHE MUPA;
® pa3nuyaTh YCIOBHS NPUMEHHMOCTH Mojeniell (U3MYECKUX Tell U TPOIECCOB (SBICHHI):

WHEpIHaabHas CcHUCTeMa OTcuéTa, aOCOMIOTHO TBEPIOE TENO, MaTepualbHas TOYKa,
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PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE MaJeHHe, abCONIOTHO ympyras aedopmarus,
abCONIOTHO ympyroe M abCONIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIH Ta3a, )XUIKOCTH U
TBEPAOro (KPUCTAJUIMYECKOT0) Teja, HAeadbHBIA Ta3, TOUEYHBIH 3apsji, OJHOPOIHOE
3IEKTPUYECKOE MOJIE;

e paznuyarh yciaoBHs (TpaHUIbI, 00JacTH) MIPUMEHUMOCTH (DU3HUECKUX 3aKOHOB, MOHUMATh
BceoOmuil xapaktep (yHIaMEHTaIbHBIX 3aKOHOB W OTPAaHMYEHHOCTb HCIOJB30BaHUS
YaCTHBIX 3aKOHOB;

® aHAJIM3UPOBATH U OOBICHATH MEXAHUYECKUE MPOLIECCHl U SIBICHHS, HCIOIb3YsI OCHOBHBIC
MOJIOKCHUS Y 3aKOHBI MEXAaHUKU (OTHOCHUTEIBHOCTh MEXAaHHMYECKOTO JBIDKEHUS, (POpMyIIbI
KHHEMAaTUKH DPAaBHOYCKOPEHHOTO IBHKCHHs, TpeoOpazoBaHusi [amumes Uisi CKOPOCTH U
nepemMenieHus1, 3aKkoubl Hpl0TOHA, MPUHIMIT OTHOCUTEIBHOCTH ['anuiiesi, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPaHEHHsI UMITYJIbCa U MEXaHMYECKON SHEPTuH, CBA3b PabOThI CUIIBI C
M3MEHEHUEM MEXaHUYECKOM JHEPruu, YCJIOBHUS PaBHOBECHS TBEPAOIrO Tejia), MPH ITOM
HCIMOJIb30BaTh MAaT€MAaTUYECKOE BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHS NMPUMEHUMOCTH
(bu3MuecKuX 3aKOHOB: MpeoOpa3oBaHuil ['ammies, BTOPOro W TpeThero 3akoHOB HbroTOHA,
3aKOHOB COXPaHEHUs UMITYJIbCAa U MEXaHUYECKON SHEPIHH, 3aKOHA BCEMUPHOTO TATOTECHHUS;

® aHaJNM3UPOBATh U OOBSACHATH TEIUIOBBIE TMPOLIECCHI M SIBICHHUSA, HCIOIB3YS OCHOBHBIC
nonoxkenus MKT u 3akoHBl MOJIEKYISIpHON (U3UKH M TEPMOJMHAMUKU (CBSA3b JAaBIICHUS
WJICATBHOTO Tra3a CO CpeJHEW KUHETUYECKOM SHEpPrued TEIJIOBOrO JBWUKEHHS U
KOHIEHTPALME €ro MOJIEKYJ, CBS3b TEMIIEpaTypbl BEIIECTBA CO CPEIHEH KUHETHYECKOU
SHEpPruer TEIUIOBOIO [JBW)KEHUS €ro 4YacTHULl, CBSA3b JaBJICHUS WACAIBHOTO Ta3za ¢
KOHIIGHTpallue MOJIEKYJl M €ro TemIepaTrypoi, ypaBHeHue MenneneeBa—Knanelipona,
MEPBBII 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUs DHEPTHUHU B TEIUIOBBIX MPOIECcax), MpU
3TOM  MCIOJIB30BaTh MaTEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh  YCJIOBUSA
MIPUMEHUMOCTHU ypaBHeHUs1 MenneneeBa—Knaneipona;

® AHAIM3UPOBATH U OOBSICHATH AICKTPUUECCKUE SBJIICHHS, UCIIOJIBb3ysS OCHOBHBIC MOJOKEHUS U
3aKOHBI JJEKTPOJAMHAMUKH (3aKOH COXPAaHEHHS DIEKTPUYECKOro 3apsia, 3akoH Kymona,
MOTEHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJIS, MPUHLMI CYHEPHIO3UIUU DIEKTPUUECKHUX
TOJIEN, TIPU ATOM yKa3biBas yCJIOBHUS MPUMEHUMOCTHU 3aKoHa KyroHa, a TakKe MpaKkTUYEeCKU
BO)KHBIE COOTHONIIEHHUS: 3aKOHBI OMa JJI1 ydacTKa LENu U JUIsl 3aMKHYTOH 3JIEKTPUYECKOM
renu, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3akonsr Dapajes s 2IEKTPOIIN3a);

® ONHUCHIBaTh (U3MYECKUE TIPOILIECCHI W SBIICHUS, WCIOJB3YysS BEJIMYMHBL: TEpEMEIICHHE,
CKOpPOCTb, YCKOPEHUE, UMIIYJIbC Te€la M CHCTEMBI TEJl, CHJIa, MOMEHT CHJIbI, JIaBJIEHUE,

NOTCHIMAJIbHAsA DSHCPIUA, KUHCTHYCCKAA SHCPrus, MCXaHUYCCKasA SHCPrusd, pa60Ta CHJIBI,
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LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE, CUJIA TSAKECTH, CHIIA YIIPYTOCTH, CHJIA TPEHHUSI, MOIIIHOCTb,
SHEprus B3aMMOJACUCTBHs Tena ¢ 3emiéi BONMM3M €€ MOBEPXHOCTH, DHEPrUsl YIpyrou
neopManuu Npy>KUHbI, KOJUYECTBO TEIUIOTHI, a0CONIOTHAs TemIeparypa Teja, paboTa B
TEPMOJIMHAMUKE, BHYTPEHHSISI SHEPrUs UI€aIbHOTO OJHOATOMHOIO ra3a, paboTa HeaabHOro
ra3a, OTHOCHUTENIbHAs BIIAXKHOCTb Bo3ayxa, KII/J| wmaeasbHOro TEIIOBOrO JBHUraTels;
JJIEKTPUYECKOE T10JIe, HANPSHKEHHOCTh JJIEKTPUYECKOTO IIOJI, HAINPSHKEHHOCTh I10JIA
TOYEYHOI'O 3apsia WIHM 3apspDKEHHOrO I11apa B BaKyyMe€ U B JIMDJIEKTPUKE, MOTECHIMAI
NEKTPOCTATUYECKOTO IOJIsI, PA3HOCTh IOTEHIMAIOB, JJICKTPOABUKYIAs CHJIA, CHJIA TOKA,
HaIpsDKEHNE, MOLIHOCTh TOKA, DJJIEKTpUYECKas €EMKOCTb IUIOCKOTO KOHJIEHCAaTopa,
CONPOTUBIICHNE YYaCTKa LENH C IOCIECJOBAaTEIbHbIM U IApaJUICIbHBIM COCAMHEHUEM
PE3UCTOPOB, SHEPTUS HIEKTPUYECKOTO MOJIA KOHICHCATOPA;

e OOBICHATH OCOOCHHOCTH TPOTEKAaHUS (PU3NYECKUX SBICHHUNA: MEXaHHYECKOE BH)KCHUE,
TEIUIOBOE JBM)KEHHE 4YacTHUI[ BEIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUXKEHME,
muddy3us, wucnapeHue, KUINEHWe W KOHJEHCAlMs, IUIABICHUWE W KPUCTAJUIM3ALuA,
HaIIpaBJIEHHOCTh TEIUIONEPENAYN, MIEKTPU3ALHUS TeJl, IKBUIOTCHIMAIBHOCTh ITOBEPXHOCTH
3apsKEHHOIO IPOBO/IHMKA;

® TPOBOJIUTH HCCIIECAOBAHUE 3aBHUCHMOCTH OJHOW (DU3NYECKON BEIUYMHBI OT APYrol C
HCIOJIb30BAaHUEM TNPSMBIX U3MEPEHUH, IPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3MUECKMX BEJIMYMH B BHJE I'PaUKOB C y4ETOM
aOCOJIIOTHBIX MOTPELIHOCTEH N3MEPEHNUH, JIeN1aTh BHIBO/IbI IO Pe3yiIbTaTaM MCCIIEJOBAHUS;

® [IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETUYMH, IPU ATOM BBIOUPATH ONTHUMATIBHBIN
METOJ M3MEpEHHUs, OLEHHBATh AOCOJIIOTHBIE M OTHOCHTEJIbHBIE IMOTPEIIHOCTH MPSIMBIX U
KOCBEHHBIX U3MEPEHHU;

® [IPOBOJUTH ONIBITHI II0 IMPOBEPKE MPEIIOKEHHOM TMIIOTE3bl: IIIAHUPOBATH JKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, AHAJIU3UPOBATh IOJYYEHHBIE PE3YylbTaThl M
JIeNIaTh BBIBOJI O CTATyCE MPEMIOKEHHOU TUITOTESBI;

e coOuoaTh IpaBuUia 6€30I1aCHOTO TPYAA IPU IPOBEIAECHNUN HCCIIEJOBAHUN B paMKax yu4eOHOro
HKCHEPUMEHTa, NMPAKTUKyMa U Yy4eOHO-MCCIIEeOBATENbCKOM U MPOEKTHOM NeATENbHOCTH C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0OpaTopHOTo 000pyIOBAHHUS;

e pemiath pacuéTHBIE 33Ja4 C SIBHO 3a/IaHHON U HESBHO 33JJaHHOM (pU3MYECKOl MOJIeNbIO: Ha
OCHOBAHMHU aHAJIM3a YCIOBHsS OOOCHOBBIBaTH BBIOOP (U3MUECKOH MOJIENH, OTBEYAroIei
TpeOOBaHUSAM 3aJlauM, MPUMEHSITb (OPMYJbl, 3aKOHbBI, 3aKOHOMEPHOCTH U MOCTYJATHI

CbI/ISI/I'-IeCKI/IX Teopm‘/i IIpyu HCIIOJB30BAHUHN MATCMATHYCCKUX MCTOAOB PCHICHUSA 3aaad,
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IIPOBOAUTH PACUEThl HA OCHOBAaHMM HMEIOLIUXCSI JaHHBIX, aHAIW3UPOBATh PE3yJIbTAThl U
KOPPEKTUPOBAaTh METO/IbI PELICHUSI C YUETOM MTOJIYYEHHBIX PE3YJIbTATOB;

® pemiaTh KaYeCTBEHHBIE 3a7a4ul, TPEOYIOIMe MPUMEHEHHs 3HAHUN U3 Pa3HBIX Pa3JIesioB Kypca
¢u3nKy, a TaKkKe UHTErpaliy 3HAaHUK U3 IPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA:
BBICTPAauBaTh JIOTMYECKYI0 LENOYKY PpacCyKIEHUH C ONOpOM Ha H3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

® UCMOJb30BaTh TEOPETUYECKUE 3HAHMS JUIl OOBSICHEHHS OCHOBHBIX IPUHLUIIOB pPalbOTHI
U3MEPUTENBbHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMYECKUX ITPOLIECCOB;

® [IPUBOAUTH NPUMEPHI BKJIAJa POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(QU3UKOB B pPa3BUTHE
HayKH{, B 00bACHEHHE IPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

® aHANU3UPOBATh U OLIEHUBATh IOCJIEACTBHS OBITOBOW M MPOMU3BOJCTBEHHOW JEATEIBHOCTH
YeJlOBEKa, CBS3aHHOM ¢ (U3MYECKMMM IpoLeccaMHd, C MO3UIUN  HIKOJIOTHYECKOU
0€30MacCHOCTH, MPEICTABICHUH O PAlMOHAIBHOM MPHUPOIOIIOIB30BaHUH, a TAK)KE Pa3yMHOM
UCIIOJIb30BaHUN JIOCTH)KEHUN HAyKd W TEXHOJOTMH I JAJIbHEHIIET0 pa3BUTUSA
YeJI0BEYECKOIo O0IECTBa;

® [PUMEHATHh pa3iIUuHble CHOcOoObl paboThl ¢ HMH(pOpMaMed (GU3MUECKOro COAep)KaHus ¢
HCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHH, NMPH 3TOM HCIIOJIb30BaTh
COBpEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUHU JJIS MOUCKA, IepepaboTKU U MpeabIBICHUS
y4eOHOM UM Hay4HO-NONYJSpHOW HHPOpPMAIMHU, CTPYKTYpUPOBAHHS M HWHTEpIpETaluH
uHbOpMalUY, TOJXYYEHHOW U3 pa3IMYHbIX HCTOYHMKOB, KPUTUYECKH aHAINU3UPOBATh
MoJyJyaeMyro MH(pOpPMAalLMI0O U OLEHHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS
3HAHUH, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHHKA NH(OPMaLINN;

® [POSBIIATH OPraHU3ALMOHHBIE U TTO3HABATENIbHbIE YMEHUS CAMOCTOSITEILHOIO TPUOOPETEHUS
HOBBIX 3HAHUI B MPOIIECCE BHIMOIHEHUS POCKTHBIX U YU€OHO-UCCIIEI0BATENbCKUX padoT;

e paboTaTh B IPyMIE C MCIOJHEHHEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IUIaHUPOBaTh PaboOTy
IPYyMIbL, pallMOHATBHO PACIPEENIATh A€ITeIbHOCTh B HECTAaHAAPTHBIX CUTYAIUAX, aIeKBATHO
OLIEHMBATh BKJIAJ] K&KJIOTO U3 YUaCTHUKOB TPYIIIHI B PEIlIEHNE paccMaTprUBaeMoil MpoOIeMbl;

® TMPOSIBJIATH MOTHBAILIMIO K Oyaymiei npodeccrnoHalbHOM 1eATEIbHOCTH M0 CHENHATBbHOCTIM

(U3UKO-TEXHUYECKOTO MPOUIISL.

K xon1y o6yuenus B 11 knacce npeiMeTHbIE Pe3yIbTaThl HA YIIIYOJIEHHOM YPOBHE AOKHBI OTpaXaTh
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:
® T[IOHUMAaTh POJb (PU3UKH B IKOHOMUYECKOM, TEXHOJOTHYECKOW, COLMAIBHOM M 3TUYECKOU

cdepax IesTeNbHOCTH YelOBeKa, pojib U MecTO (M3UKH B COBPEMEHHOI Hay4HOW KapTHUHE
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MHpa, POJb aCTPOHOMHUH B IPAKTHYECKOMN AESITEIbHOCTH UYEIOBEKA U JAJIbHEHIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUEHUE OMHMCATEIIbHOM, CHCTEMATU3UPYIOUIeH, OOBSICHUTEIILHONW U
IIPOrHOCTUYECKON (QYHKUUH (pU3HMUECKON TEOPUU — AIEKTPOJUHAMUKH, CIIELIHAIbHON TEOpUU
OTHOCUTEJIBHOCTH, KBAHTOBOM (U3MKH, pOJIb (QU3MUECKOM Teopun B (HOpMUPOBAHUU
MPEJCTaBICHUN O (PU3NUYECKON KapTHHE MHpA, MECTO (PU3UUECKOM KapTUHBI MHpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEACTABICHUI O IPUPO/IE;

® Da3IMyYaTh YCJIOBUS NPUMEHMMOCTH Mojenedl (U3MYEeCKUX Tel U IPOLECcCOB (SBICHUN):
OJIHOPOJIHOE 3JIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE IOJIs, TAPMOHUYECKHE KOJeOaHus,
MaTEMaTUYECKUH MAasTHUK, WACAIbHBIM INPYKUHHBIM MasTHUK, FapMOHMYECKHE BOJIHBI,
ujea’dbHbIl KoJeOaTeNbHbI KOHTYp, TOHKas JMH3a, MOJENeld aTomMa, aTOMHOIO sjpa U
KBAaHTOBOM MOJICIIM CBETA;

® pa3nuyaTh YCJIOBUS (IpaHMIbI, 001aCTH) MPUMEHUMOCTH (DPU3HYECKHX 3aKOHOB, TOHUMATh
BCceoOmMi Xxapakrtep (yHIAaMEHTAIbHBIX 3aKOHOB M OTPAHUYCHHOCTH HCIIOJIb30BAHMS
YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATH U OOBACHATH JIEKTPOMArHUTHBIE ITPOLIECCHI U SIBJIEHUS, UCIIOIb3YsI OCHOBHBIE
MIOJIOKEHUS U 3aKOHBI 3JIEKTPOJUHAMUKU U CHEHAIbHON TEOPUH OTHOCUTEJIBHOCTH (3aKOH
COXPAaHEHHs  JJIEKTpUYECKOro  3apsajga, cuna Awmmepa, cwia JlopeHuma, 3akoH
JIEKTPOMAarHUTHOM MHAyKUMH, npasuio Jlenuma, cBa3p OJIC caMOMHAYKLIMM B 3JIEMEHTE
IIEKTPUYECKOM LIETH CO CKOPOCTBIO N3MEHEHUS CHIIBI TOKA, ITOCTYJIAThI CIIEMAIBHOW TEOPHUH
OTHOCHUTENIbHOCTH DWHIITEHHA);

® AHAJIM3UPOBATH M OOBACHATH KBAHTOBBIE IMPOIECCHI U SIBICHUS, HCIOJIb3Ysl IMOJIOKEHUS
KBaHTOBOH (u3uku (ypaBHeHUE DiHIITEIHA 111 PoTo3PdeKTa, NepBblil U BTOPOU MOCTYIaTh
bopa, mpuHuIMD cooTHOIIEHUs HeompeaenéHHocTed ['eif3eHOepra, 3aKOHBI COXpaHEHHUs
3apsA0BOIO0 M MacCOBOT'O YHMCENl M DHEPTUH B SJIEPHBIX PEAKLUAX, 3aKOH PaJUOAKTHBHOIO
pacmaja);

® ONUCHIBaTh (U3NYECKUE NPOLECChl W SBJICHHUS, HCIOJb3YS BEJIWYMHBI: HAMPSHKEHHOCTD
JJEKTPUYECKOTO TOJIA, MOTEHIHUAN 3JEKTPOCTATUYECKOrO MOJs, PA3HOCTh MNOTEHIMAJIOB,
ANEKTPOABIDKYILAs CUIJIA, MHAYKIIMS MarHUTHOIO IOJI, MarHUTHBIA MOTOK, cuiia AMImepa,
WHIYKTUBHOCTb, JJIEKTPOABIIKYIAs CHJIA CAMOMHAYKIIMM, SHEPIUs MarHUTHOIO IOJIS
MIPOBOJHHKA C TOKOM, PEISITUBUCTCKUI UMITYJIbC, TIOJTHAS SHEPT U], SHEPT Ul TOKOS CBOOOTHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij sJipa, SHEPTHUS CBS3U A1pa;

® O00BACHATH OCOOCHHOCTH MPOTEKAHUS (PUINYECKUX SBJICHUI: 2JIEKTPOMAarHUTHAS WHIYKIIHS,
CaAMOUHJIYKIIUS, pE30HAaHC, WHTepdEepeHLrs BOJH, Judpakuus, IUcCHepcus, I[OJIHOE

BHYTpEHHEe OTpaxkeHue, ¢orosnexrpudeckuii 3¢pdexr (porosdpdekr), amppa- u Oera-
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pacmansl sigep, raMMa-u3iydeHue saep, GU3ndeckre MPUHIUIBI CIIEKTPAIILHOTO aHAIU3a |
paboThI na3zepa;

® OMpEJCNITh HANPABICHUE UHIYKIIMA MAarHUTHOTO TOJIsl IPOBOJIHUKA C TOKOM, CHJIbI AMIepa
u cuiibl JlopeHna;

® CTpOUTH M300paKEHHE, CO3/IaBaeMOE IJIOCKUM 3E€PKAJIOM, TOHKOH JINH30M, U PAaCCUUTHIBATDH
€ro XapaKTEePUCTUKU;

® [IPUMEHATH OCHOBOIIOJATaroLUe aCTPOHOMUYECKUE MTOHATHS, TEOPUH U 3aKOHBI JUUIs aHAJIN3a
U 00bsiICHEeHHS (PU3HUECKUX MPOLIECCOB, MPOUCXOSAIINX B 3BE3/1aX, B 3BE3IHBIX CHUCTEMaX, B
MEXTaJaKTHYeCKON cpefie; ABMXKEeHUS HeOECHBIX Tel, HBOJIIOLNHY 3BE31 U BeeneHHo;

® TIPOBOJUTH UCCIIEIOBAHHE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIIOJIIb30BAHHEM MPSMBIX
U3MEpEeHUil, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTAaThl MOTYyYCHHON
3aBHCUMOCTH (PM3UYECKUX BEJIMYMH B BHJIE TPAPHUKOB C YIETOM a0COIIOTHBIX MOTPEIIHOCTEH
M3MEpEHUHl, 1eNaTh BHIBOJIBI 110 PE3Y/bTaTaM UCCIIEIOBAHMS;

® IIPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3NICCKIX BEIIMYUH, ITPH STOM BBIOUPATh ONTHMAILHBIN
METOJT U3MEPEHHS, OICHUBATh AOCOJFOTHBIE M OTHOCHUTENBHBIC TIOTPEITHOCTH TPSIMBIX H
KOCBEHHBIX U3MEPEHHUI;

® [POBOJUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHON THIOTE3bl: TUIAHUPOBATH JKCIEPUMEHT,
coOupaTh SKCIEPUMEHTAIBLHYIO YCTAHOBKY, AHATU3UPOBATH IONYYECHHBIE pE3ylbTaThl U
JIeNaTh BBIBOJI O CTATyCE MPEAIOKEHHOM TUIIOTE3bI;

® ONKCHIBATH METOJbI MOTYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;

e coOmoIaTh MpaBuiIa 6€30MacHOTO TPy/a MPHU MPOBEICHNUN UCCIEAOBAHUN B paMKax y4eOHOTo
AKCIIEPUMEHTA, MPaKTUKyMa M y4eOHO-UCCIIeOBATENLCKON U MPOEKTHON AESITENbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIaDOpaTOPHOTO 000PYAOBAHMUS;

e pemiath pacyE€THHIE 3a/1a4M C SIBHO 3aJJaHHOW M HESIBHO 33JJaHHON (U3NYECKON MOJIENbIO: Ha
OCHOBAHWHU aHaJM3a YCJIOBHS BBHIOMpPATh (U3MUECKUE MOJENH, OTBEYAIOUue TPeOOBAHUSIM
3a/1auu, MPUMEHSITH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH M TOCTYJaThl (DU3NYECKUX TCOPUI
P UCHOJB30BaHUM MAaTEMaTHYECKUX METOJIOB PEILICHUs 3a/ad, MPOBOAUTH PACUETHl Ha
OCHOBaHUHU MMEIOIIUXCS JAHHBIX, aHAJU3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METObI
pelIeHns ¢ y4ETOM MOJyUYEHHBIX Pe3yIbTaToB;

e pemiaTh KaueCTBEHHBIC 33/1a4M, TPEOYIOIINe MPUMEHEHHsI 3HAHUI U3 pa3HBIX pa3/elioB Kypca
(bU3MKY, a TaKKe WHTErpallui 3HAHUN U3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKIIA!
BBICTpAaUBaTh JIOTMUECKYI0 LENOYKY pacCyKIEHUH C Omopoll Ha H3y4YEHHbIE 3aKOHBI,

3aKOHOMCPHOCTU U (bHSI/I‘{CCKI/Ie SIBJIICHUA,
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® UCMOJIb30BAaTh TEOPETUYECKUE 3HAHMS U1 OOBSICHEHUS OCHOBHBIX IPHUHIMIIOB pPabOThI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMYECKUX MTPOLIECCOB;

® [IPUBOAUTH NPUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(QU3UKOB B pPa3BUTHE
HayKH{, B 00bACHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

® AHAIU3UPOBaTh U OLICHUBATh IOCJIEICTBHS OBITOBOW M IPOU3BOJACTBEHHOM [EATEIBHOCTU
YeJIOBEeKa, CBS3aHHOM ¢ (U3MYECKUMHU TMPOLECCaMH, C TO3ULUH  SKOJIOTUYECKOMH
0€30MaCHOCTH, MPEACTABICHUI O PallMOHAIBLHOM MPHUPOIOIIONB30BaHUHU, a TAK)KE Pa3yMHOM
UCIOJIb30BAaHUN JTOCTHI)KEHUN HAyKM W TEXHOJIOTMH [ JalbHEWINEr0 pa3BUTHUSA
4eJI0BEYECKOI0 O0ILECTBa;

® [PUMEHATH pas3MyYHBIe CHOCOOBI paboThl ¢ WH(popManmend (GU3MUECKOrO COJIEpKAHHS C
HCIOJIb30BAHUEM COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJOTHH, NMPH 3TOM HCIIOJIb30BaTh
COBpEMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUU JJISl MOUCKA, NEePepadOTKU U NPEIbIBICHUS
y4eOHOH W Hay4YHO-TIOMYJSPHOW HWH(POPMAIUU, CTPYKTYPUPOBAHHS W WHTEPIpPETAIUU
uHboOpMalUY, TOJXYYEHHOW U3 pAa3JIMYHbIX HCTOYHUKOB, KPUTHYECKU aHAJIU3UPOBAThH
[OJIy4yaeMyl0 MH(pOPMALMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS
3HaHWi, TaK ¥ Ha OCHOBE aHAJIN3a NCTOUYHUKA HH(pOpMaIH;

® [IPOSBJIATH OPraHU3ALMOHHBIE U TIO3HABATEIbHbIE YMEHUS CAMOCTOSTEILHOIO IPUOOPETEHUS
HOBBIX 3HAHUI B MPOIIECCE BHIMOIHEHUS POSKTHBIX U YU€OHO-UCCIIEI0BATENbCKUX PadoT;

e paboTaTh B IpyMIE C MCIOJHEHUEM Pa3IMUYHBIX COLMAIBHBIX POJIEH, MIaHUpPOBaTh paboTy
IPyNIbl, pallMOHATBHO PACIPEEIIATh A€ATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aI€KBATHO
OLIEHMBATh BKJIAJ] Ka)KJI0TO U3 YUaCTHUKOB IPYIIIBI B PELLIEHUE pacCMaTpUBaeMOil MpoOIeMbl;

® MPOSIBJIATH MOTHBALMIO K Oyayliel npodeccuoHalbHON AEATEIbHOCTH 10 CIEHUATbHOCTIM

(U3UKO-TEXHUYECKOTO MPOUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pasgen 1. HAYUHBIM METO/I IO3HAHUSI ITIPUPO/IbI
1.1 Hayunslit MeTO O3HAHUS IPUPOBI 6 1
Wroro no pazneny 6
Paznean 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpIOTO TEa 5 1
24 3aKOHBI COXPAaHEHUsSI B MEXAHUKE 10 1
Uroro no pazaeny 35
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15 1
3.2 TepmonnHamuka. TennoBbie MaluHbL 20 1
13 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 14 |
' TIEPEXO/IBI
Uroro no pazaeny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24 1
4.2 IToCTOSIHHBIN 2TEKTPUYECKUNA TOK 24 1
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4.3 ToKM B pa3Iu4HbIX cpetax 6
Hroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
5.1 | DuU3nYECKU MPaKTUKYM 16 16
Hroro no pazaeny 16
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanuueckue KojieOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUS 15
3 MexaHn4YecKHe U SJIEKTPOMArHUTHBIC 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro o pasaeny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

YACTHIL

3.1 OcuoBbel CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyalin3m 15

4.2 ®usuka atoma 5

43 ®dusnka aTOMHOTO SIpa U AIEMEHTaPHBIX 5
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Hroro no pazaeny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12

Hroro no pazneny 12

Pazzen 6. PU3HUYECKHUN MPAKTUKYM

6.1 ‘ DuU3NYECKU NMPAKTUKYM 16

16
Uroro no pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIbITa L5
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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JIuct cormacoBanus k moxkymeHnty Ne 34 ot 01.09.2023
Wuunnmatop cornacosanust: [Tapdpunosa H.B.
CornacoBanne uaunuupoBano: 01.11.2023 11:33

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

! Mapguiosa H.B. 01.11.2023 - 11:33
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