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HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom ¢denepanbHOW pabodeid MporpaMmbl
BocnuTanus M KoHuenuuu npenojgaBaHus yueOHoro npeamera «®@usuka» B 00pa3oBaTEIbHBIX
opramm3anusax Poccuiickoit  ®Dexepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE  COAEpIKaHUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIBHOCTh M3YUEHHS TEM U DPa3lesioB y4eOHOTro
npeaMera ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3paCTHBIX 0cOOeHHOCTeH oOyuaromuxcs. [Iporpamma o pusuke 1aét npeacrapacHue o HENsX,
coJiep>kaHuu, o01elt cTpateruy o0ydeHus, BOCIIUTAHUS U Pa3BUTHs 00y4YaOIIUXCs CPEICTBAMU
yueOHoro npeamera «Pusnkay Ha yriryOJI€HHOM YpOBHE.

N3yuenne kypca QHU3MKK YrIyOJEHHOTO YPOBHS TIO3BOJISIET pPEAIM30BaTh 3aqauu
npodecCHOHaNBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JaHHE YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpPbIE
HEOOXOMUMBI JUIsl TPOJOJDKEHUsT o0pa3oBaHHs B OpraHu3alusax MpodeccrnoHalbHOTO
00pa30BaHUs 1O Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo ¢u3uKe ONpenensioTcs IUIaHUPYyEeMbIe pe3yJbTaThl OCBOCHHUS Kypca
¢bu3KKYM Ha YPOBHE CPEAHEr0 00IIero 00pa30BaHMUsI: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(na yrny6nénHoMm ypoBHe). HayuHo-MeTom0I0rHUeCKO OCHOBOM 1S pa3paboTku TpeOoBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJbTaTaM O00Yy4arolMXcs, OCBOUBIIUX
nporpamMMmy 1o (Gu3MKe Ha ypOBHE CpEeIHEro oo0mero oOpa3oBaHHs Ha YIriyOJIEHHOM ypOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIIIyOJIEHHOM YpOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YJIbTAThI MO rojiaM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKkay o rogaM o0ydeHus.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHUILMATUBY Y4WUTEIeH U
NPEOCTAaBIAET BO3MOXKHOCTH JUISI pealM3allii  Pa3jIMYHBIX METOJMYECKHUX TOJXO/I0B K
IpenoiaBaHuio (PU3MKM Ha YrITyOJIE€HHOM YpOBHE IIPU YCIOBUH COXpaHEHUs 00s3aTeNbHOM yacTu
coJiep’KaHus Kypca.

®du3nka Kak Hayka 0 HanboJiee 00X 3aKOHAX MPUPO/IbI, BHICTYIIAsI B KaUe€CTBE Y4EOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HaHUH 00 OKpY’KarolleM MUpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeaenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCHUT OCHOBHOW BKJaa B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00y4aroiierocs, B popMUpOBaHUE YMEHUI
NPUMEHATHh HAyYHBIH METOJI TO3HAHUS MPH BHIIOJTHEHUN MU YYeOHBIX HCCIIEIOBAHUH.



B ocHOBYy Kypca pu3uku Ha ypoBHE CpeIHEro o0Iero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopuil. Bemymmm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I10JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE I'yMaHUTapHOTO
noTeHnuana GU3NIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOJIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriy6aE€HHOrO ypoBHS Npeaoaaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3ydEeHHBIX
Teopuii W 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCs Ha YpOBHE OOMIMX TNPEACTABICHUN H
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea 3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYKIEHHs MPoOIeM palliOHAIBHOTO MPUPOOII0JIb30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s pU3uKy peannzalus 3TUX NPUHLIUIIOB Oa3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro nporecca. J{ist yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUYECKOT O
9KCHEPUMEHTa, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YUYEHHYECKHUE OIBITHI NPU H3YYEHUH HOBOTO
Mmarepuaia, JabopaTopHble paboThl U paboThl npakTHKyMma. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanmu3anuu (pU3NYECKOro MpaKTUKyMa. B mepBom cirydae mpakTUKyM IIPOBOAUTCS MO0 B KOHIIE
10 u 11 xnaccoB, 1100 TIOCIIe IEPBOTO M BTOPOTO MOJTYTOAMM B KOXKIOM M3 3TUX KJ1accoB. Bropoii
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
IOpOBOJATCS B Ipolecce u3ydeHus paszaena (temsl). Ilpu 3Tom moa paGoTramu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOpPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOT0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTO IKCIEPUMEHTa, 1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM MTepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHUKAMU 00pa30BaTEIbHOIO Ipoliecca UCXOAS U3
O0COOEHHOCTENl MOYPOYHOrO IUIAHMPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TNpPsSIMblE M KOCBEHHbBIE
U3MEpPEHUs, HCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEelIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HESBHO 3aJaHHOM
(bu3nUecKoil MoIeNbI0, TO3BOJISIOIIME IPUMEHATh U3YUEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazjliena Kypca, TaK M MHTErpUpysd NPUMEHEHHE 3HAaHUW M3 pa3HbIX pa3nenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpOoTeKaHUs (PU3UUECKUX SIBJICHUH U MPOLIECCOB B OKpYKaIOLIeH >kKU3HM, TpeOyrouue BbIOopa
(bu3nUecKoil Moienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOTo mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
o0miero oOpa3oBaHHs JTOJDKEH HM3y4aThCs B YCIOBUSAX TMPEIMETHOrO KaOuHeTa. B kabunere
(GU3UKU TOJDKHO OBITh HEOOXOAUMOE JIA00OPATOPHOE 00OPYIOBAHUE JUTSI BBITIOJTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3HMKe YYeHHYECKHUX OIBITOB, Ja0OpaTOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECICUMBACT IMOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3MKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHUH M IPOIECCOB,
HIMIIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBacTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcsi. Temarndeckue KOMIUICKTHI JIAOOpaTOPHOTO OOOpYIOBaHUS OJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU EJIAMU U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMHpoBaHUE UHTEPECA U CTPEMIICHHUST 00YUAIOIIUXCSI K HAYYHOMY U3YYCHUIO MTPUPO/IBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOA€ TMO3HaHUs U (HOPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAIOIIUM SIBIICHHSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3y/ibTaTa HM3YYCHHS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE MPEICTABICHHUI O POJIM (PU3HUKH ISl pa3BUTHS APYTUX €CTECTBCHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABIEHUH O BO3MOXKHBIX chepax Oyaymieil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DM3MKOHM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

JlocTiokeHne STHX Iesel o0ecTieYrBaeTcsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
n3y4deHus Kypca GU3NKU Ha YPOBHE CPEIHETO 0011Iero 00pa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHHH 00 oO0mMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (GU3UKY, SJIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI acTPOYU3UKY;

dbopmMEpoBaHUE YMEHUI NPUMEHAITHh TEOPETUIECKNE 3HAHUS JJIs1 OOBSICHEHUS! (PU3NIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HHU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPA3yMEBAIONINX CaMOCTOSTENILHOE CO3/IaHUe (PH3MUECKOW MOJENH, aJeKBAaTHOM
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3UYECKHMX OCHOB M TPHHLMUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBIIQJICHUE METOJaMH CaMOCTOSITETPHOTO ITUTAHUPOBAHHS W TPOBEACHUS (DU3MIECKHX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTalid WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOT'O pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIEI0BATENbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodecCHOHATLHON ACSITEIPHOCTH, CBSI3aHHOMN C (PU3HKOM.

B cootBercTBum ¢ TpedoBanusmMu @I'OC COO yrinyOnéHHbIN ypOBEHb U3YUEHUST YI€OHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro o0Imero o0pa3oBaHusi BEIOUPACTCS 00Y4arONIMMHUCS,
IUTAHUPYIOIIMMH  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CIEHUAIBHOCTIM  (PU3HKO-TEXHUYECKOTO
npodus.

Ha u3yuenue ¢pusuku (yriyOiaEHHBIA ypOBEHb) HAa YPOBHE CPEIHEro o0IIero o0pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemsliii B mporpamMme 1o Gpu3MKe nepeueHb JJa00PaTOPHBIX U MPAKTUIECCKUX paObOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JelaeT BbIOOp MpOBeACHUs J1a0OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPOBI.

Odusuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHusl Npuposl. Habmoaenue u sKcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEJIWYMH (QHAJIOTOBbIE W IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (pU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOJIIOTHO
TBEPJI0E TEJI0, UACATbHAS KUIKOCTh, HICAIbHBIN Ta3, TOYCUHBIHN 3apsn). [ umnoreza. ®uznveckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MUpa, B
MPAKTUYECKON JAEITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

W3mepeHnue cuiibl TOKa U HapsKEHUS B EMH TOCTOSIHHOTO TOKa IIPY IIOMOIIIM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mMepeHus GpUNIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JATYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBmwkeHue. OTHOCUTENBHOCTh MeXaHW4eckoro BikeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIHMH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepemenienre, CKOpOCTh (CpeAHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHUE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE U paBHOYCKOPEHHOE NMPSMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTb KOOpPUHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpaUKH.

CBobomHoe majeHue. Y CKkopeHue cBOOOIHOTO naieHus. [[Brkenue Temna, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOUKU OT
BPEMEHH U UX rpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BrkKeHNE MaTepUualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckne YCTpPONCTBA M TEXHOJOTMYECKHE IPOLECCHI: CHUAOMETp, ABH)KEHUE
CHaps0B, LIETIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeJaul, CKOPOCTHbIE TH(THI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJ0BaHus IBUKEHHH.

Nnmroctpanys NpeaenbHoro nepexoaa U N3MepeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHue IBIKEHHH C HCIIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpOIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEN IBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBHXKEHUS C 1IEJIbIO ONPEEICHUS MTHOBEHHON CKOPOCTH.

N3mepenne yCKOpeHUs IIpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUH 110 HAKIIOHHON
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenue yckopeHusi CBOOOAHOrO majaeHus (peKOMEHI0BaHO UCIOJIb30BaHKEe HU(POBOH
nabopaTopun).

W3yueHne OBUXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBbHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU € TOCTOSHHOU 110 MOJIYJIKO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH IE€pPHOAA OOpaIIeHHsT KOHUYECKOTO MAasTHHKAa OT €ro
11apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
["anunes. HeunepuuanbHble CUCTEMBI OTCUETA (ONpPEAETICHUE, IPUMEDHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHsS CBOOOJHOIO TAaJAEHUS OT BBICOTHI Haj
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHE HEOECHBIX TeNl M HUX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyierocsi ¢ yCKOpeHHUEM.

Cwna tpenus. Cyxoe TpeHue. Cuiia TpeHUs CKOJBXKEHUS M CUJIa TPEHHS TIOKOSI.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBLHOTO ABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: IOAIIUITHUKM, JIBHXKCHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BUKEHUS Tell B MHEPLUAIbHBIX U HEMHEPIUATIBHBIX CHCTEMaxX OTCYETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB PA3HOW Macchl C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOICHCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJa
Ha €r0 yCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOICHCTBUS TEIL.

N3mepenne Macc 10 B3auMOACUCTBUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIONICH CUJI TIPHU ABHKEHUHU OpycKa 10 HAaKJIOHHOH IIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS OpycKa IO HaKIOHHOMN
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

W3ydeHne ABMKCHUS CUCTEMBI TEJI, CBS3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 NETKuil OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKEHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIUEHTOM TPEHHUS.

W3ydeHue ABMKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelbHOE JIBHXKEHUE TBEPIOTO Teja.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBecUsI TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3NuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYEK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cUIlbl U H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM Touku. IIperncraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUM MaTepUAIbHON TOUKHU.

[ToreHnnanpHble M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuunaneHas
SHEprus ynpyro neGopMHpOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IrpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKOpocTb. TpeTbsi KoOcMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIHUATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHUYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPTUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHyum i MACANbHOM JKUJIKOCTHM Kak CJEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKON IHEPTUU.

TexHHUYeCKHue yCTPOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBUKCHHE PAKET, BOJOMET,
KONEp, NPY>KUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HEpruM Teja MPU COBEPIIEHUN PAOOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH MIPU IEHCTBUU HA TEIIO
CHUJIBI TSDKECTHU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

W3mepeHune uMiysbca Tena o TOpMO3HOMY ITYTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA IIPU YIPYTOM B3aUMOAEHCTBUM.

N3MmepeHne KHHETUYECKOM 3HEPTUu Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEPIUy NPYKUHBI C pabOTOM CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIbI TPEHUS MPH IBUKEHUH TeJa [0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipaasi pu3uka u TePMOIUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOoPUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnudecko Teopun (MKT), ux onsiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. MoJenn CTpOSHUs ra30B, KUAKOCTEH U TBEPIABIX TEI U OOBSICHEHUE CBOWCTB
BElleCTBA Ha OCHOBE 3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Monenb uieanbHOro ra3a B MOJEKYISIPHO-KUHETHUECKON TEOpHHN: YaCTULIBI T'a3a IBUKYTCA
XAOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT € APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temreparypa
(mkanma temmeparyp KeneBuna). 3akon [lanebrona. M3ompomeccsl B Ha€adbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30xo0pa, nzobdapa.

CBs13b MEXKy TaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN MOCTYATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI UJI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBs3b  aOCOJIIOTHOW — TeMmIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuuyeckue YCTpOIICTBA W TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEePUAJIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Mogenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peajbHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xuaKocTen.

Mognens onbiTa lllTepHa.

[IpuTsxenue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u uccnenoBanne N30IpOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTAaHOBJICHHS TEINIOBOTO PAaBHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHOW BOJOM.

W3yueHne W30TEPMHUECKOTO TIporecca (PEKOMEHIOBAHO HCIONB30BaHUE IU(PPOBOU
nabopaTopun).

N3yueHnue nu30X0opHOro Impoiecca.

N3ydenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aanne BHEIIHUX YCIOBHM Il TEPMOIMHAMUYECKON
cucteMbl. BHemHue u BHyTpeHHue napameTpol. [lapaMerpsl TEpMOIMHAMUYECKOM CUCTEMBI KaK
CpeHNE 3HAYEHUSI BEJIMYUH, ONIMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalus TePMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uacalbHOrO Tra3a B TEPMOAMHAMUKE — CHCTEMAa YpPAaBHEHUM: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpalMsl YacTUll, BBICOKME TeMmIeparypbl. Bripaxenue nms
BHYTPEHHEHN SHEPTUU OJIHOATOMHOT'O HA€AJIbHOTO ra3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKe. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH HHEPruM TepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepiieHus padoTsl. KOHBEKIUS, TEMIONPOBOIHOCTD, U3TyUEHHE.

KomnuectBo TemioTel. TemioéMKOCTh Tena. YIenpHas W MOJSpHAs TEIIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI IpH Terionepenaye. [lonstue 06 agnadbaTHoM mpoiecce.

[TepBbiit 3aK0H TepMOAMHAMUKH. BHyTpeHH:s sHeprus. KonudecTBo TEmnoTh! 1 paboTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH dHEPTUU TEPMOIUHAMUYECKONW CHCTEMBI.

Btopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Uepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBl MPOXOIUT EAMHCTBEHHAsl aauadaTta.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJIMHAMUKH I HEPABHOBECHBIX ITPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Ooyiee XOJOJHOro Tela K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeobpaTumMocTs TpUPOTHBIX TPOIECCOB.

[TpunmMne! aeiictBrs TenaoBbix MamuH. KIT/I.



MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JABHUTarenei. TermnoBoe 3arps3HeHue
OKPYXKAarOILEH Cpebl.

TexHu4ecknue ycTpoMCTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUraTeNld, MapoBas TypOWHA, MOJYyYEHHE CBEPXHU3KHX
TEeMIIepaTyp, YTWJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIIU3AUsS OMOOPTraHUIEeCKOTO TOTLTMBA JJIsI BEIPAOOTKH «TEILIOBOMY M AJICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPU aquadaTHyecKoOM paclIupeHUH.

BosaymHoe orauso.

CpaBHeHUE yJeNbHBIX TEMJIO0EMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOro npoiiecca.

KommbrorepHbie MOJIENH TETUIOBBIX JIBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue yaenbHOU TEMI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

Hccnenoanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3U IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammnvle cocmoanusn eeujecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Mcnapenwe wu kumeHwe. YenbHas TemoTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTbh OT 00bEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannuueckue u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaBienus. Cyonumanus.

Hedopmaruu tBEpHOro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yapyrux aedopmanui.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYMHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[Ipeobpa3zoBanue 3HEPTUM B (Pa30BBIX MEepexoax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHOocTHOE HaTsKeHUE. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanumnspHbie
saBieHud. /aBieHue noj NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTHYECKHUE TMPOIECCHl: IKUIAKUE KPUCTAJUIBI,
COBPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTHHBIMH TUIEHKAMHU.



CmauuBanue.

KanumnspHsele ssBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanne HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, nPAKMUKyMm.

N3ydeHune 3aKkOHOMEpPHOCTE UCTIAaPEHUS KU AKOCTEH.

W3mepenue yaenbHOU TEIUIOTHI IIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIaPOB.

N3mMepeHune abCOMOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MaccChl 1apOB B IIOMEILEHHUH.

N3mepenue kor¢puirieHTa NoBEpXHOCTHOIO HATSKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JleOpMaIii PE3UHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsano0B. [[poBOJHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apsbl.

Hampsoxk€aHaocTh  dekTpudeckoro mojs. [IpoOHbiid 3apsn. JIuHuM HanpsHKEHHOCTH
INEKTPUYECKOTO MoJIst. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

IToTeHIMaNbHOCTD AIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh NOTEHIMANIOB M HaIPSKEHUE.
IToTrennmanpHas 3HEPrus 3apsaa B JIEKTPOCTaATUYECKOM 1oJie. [loTeHnma 3J1eKTpocTaTHyeCcKoro
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB AJIS 3JIEKTPOCTATHYECKOIO OIS
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOJHOTO).

[TpuHIMI CyepHO3ULIUH SJIEKTPUUECKUX MOJEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apsbkeHHOro mo o6bémy mapa. Ilome paBHOMEpHO 3apspKEHHOM OECKOHEYHOM IUIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JIMDNEKTPUKHU B 2JIEKTPOCTATHYECKOM M0JI€E. JIUdIeKTpuyecKast MpOHUIIAEMOCTh BELIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOTO
KOH/JIEHCATOopa.

[TapaimenpHOe  coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBatenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBuKeHME 3apsyKEHHON 4acTULBl B OJHOPOJHOM AJIEKTPUYECKOM II0JIE.

TexHu4eckne ycTpOMCTBa M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOnpuOOpOB, KOHIEHCATOPHl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIAI AEHCTBUS dJIEKTPOMETPA.



DIIEKTPUYECKOE MOJIE 3apAyKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

ITpOBOAHMKY B 3JIEKTPHUYECKOM IIOJIE.

DNEeKTpOoCTaTUYECKasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsiaKa U pa3psiKa KOHAEHCAaTOpa Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEPruy 3apsKEHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUS
CBETOAMO/A.

W3ydeHne npoTeKkaHus ToKa B LIETIH, COJIEprKalle KOHAeHCaTop.

Pacnpenenenne pa3HOCTM IOTEHUUAIOB (HANpPSDKEHUS) TpU  [OCIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CylmIeCTBOBAHMS IIOCTOSIHHOIO  JJIEKTPUYECKOro ToKa. lcToyHukm TOKa.
Hampsoxkenne U u 31C é&.

3akon OMa a1 yyacTKa LenH.

DIEKTPUYECKOE CONIPOTUBIICHUE. 3aBUCUMOCTb COIIPOTUBIICHUS OJTHOPOJIHOTO IPOBOIHUKA
OT €ro JUIMHBI U IJIOUIa/IA NONEPEYHOI0 CEUEHUs. Y I€JIbHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NApAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX deKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoynsa—Jlenuna.

MoIIHOCTB MEKTpUYECKOro ToKa. TernoBast MOIIHOCTD, BBIENsIEMAas Ha PE3UCTOPE.

O/1C 1 BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKA. 3aKkoH OMa Ji1sl TOJIHOM (3aMKHYTOM )
ANEKTPUYECKOM 1enu. MOINHOCTh UCTOYHMKA TOKA. KOpOoTKOE 3aMbIKaHHME.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHnueckne yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSKEHHUS.

HccnenoBaHnne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UIA  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS ITPU IIOCTOSIHHOM HAIIPSIKEHHH.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amblkaHME TaJIbBAHUYECKOTO JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco6b! coelMHEHHsI ICTOYHUKOB Toka, DJ[C GaTapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAJIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMnu.



Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

HccnenoBanye CMEIaHHOIO COEIUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS IS JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIUATIOB MEX/1y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBaHue 3aBUCMMOCTH T10JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJIeKTpUYecKas MPOBOAMMOCTD PA3JIMYHBIX BEUIECTB. OJJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCUMOCTb  COIPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPUOOPBI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUA. DIIEKTPOJIU3.
3akonbl dapazes A 3AEKTPOIIn3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3pana. Monunus. [nazma.

TexHuueckue yCTpOHMCTBA U IPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
ANIEKTPOHHO-JTy4YeBasi TPyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BHIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIIOB U MOJIYIIPOBOJHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hab6monenue anexrpomnusa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
MTOTPEUIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, HCCIIEOBAaHUH 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH,
IpOBEpKa IMPEUIOKEHHBIX TUNoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNYECKHI SKCTIEpUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).



MexknpeaMeTHbIe CBS3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € yUETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nonHaAmMuUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIC
npuOopsI, udpoBas 1adopaTopus.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHelHas QyHkus, napabona,
runepbona, ux rpaduku u cBoiicTa. Tpuronomerpudeckue GyHKINN: CHHYC, KOCHHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M MX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TernI000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXaroulel  cpedbl,  yTUIM3aLus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JIEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHDKCHUE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoJIsIpHasi Macca, MoJy4eHHe HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TaJbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABUKEHUN C HCIIOJIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIMHU (KPOHIUTEHH, pemérdarsie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHHUKE (TUPOCKOII, BOJOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CropaHus, MapoBas TypOWHa, OBITOBOW XOJOIWJIHHUK,
KOHJUIIMOHEP, TEXHOJOTUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JTaMIIbI, TOJTYIPOBOJHUKOBBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBie MOCTOSHHBIX MAarHUTOB M IPOBOJHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHON
WHIYKIIHAH.

MarsnutHoe mosie MpOBOJHUKA C TOKOM (TIPSIMOrO MPOBOJHHMKA, KATYIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcresa.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JI[BUKEHHE 3apsSKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabota cuisl Jlopenna.

MarnutHoe nose B BeuecTse. deppomMarHeTUKy, napa- U IMaMarHeTUKH.

TexHuuyeckue ycTpoMCTBA M TEXHOJOTMUECKHE IPOILIECChl: MPUMEHEHHE IMOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SKkoOu, yCKOpUTEIn
AJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.



KaptuHa nMHMH MHAYKIMM MarHUTHOTO IO IOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa 5uHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue nBukKeHUs MydKa 3J1€KTPOHOB B MArHUTHOM I10JI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOM3MEPUTENILHOIO IPUOOPa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeNCTBUSA IIOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuinsl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIUU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK Bexkropa MarHuTHOM HHAyKuuu. DJC
MHAYKIHU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe mose. Toku
Ddyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmika HMHAYKTHBHOCTM B IL€NM IIOCTOSSHHOIO TOKa. SIBneHue
camounaykiuu. 3/1C camonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOIOTMUECKHUE TPOLECCHl: MHAYKLIIMOHHAS [1€4Yb, COJIEHOMI,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHM B MArHUTHOM T10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 37€KTPOMarHUTHON UHTYKIIUH.

Uccnenosanue 3aBucumocty 9J[C MHAYKINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOM) TpyOe.

SIBrieHNE CAaMOMHIYKIIU Y.

Uccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHHs CUJIbI TOKa B
LEMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

COopka MozeH 3IEKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTnmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTudyecKoe ONMcaHue (3aKOH COXPAHEHNSI MEXaHUYECKON dHeprun). BeIBo AMHAMUUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUI U3 UX YIHEPTETHUECKOT0 U KHHEMATHYECKOTO ONMCAHUSI.

Ammumatyna u ¢daza konebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xkonebanuii. Ilepuoa Manbix cBOOOAHBIX KOJIEOaHUN MAaTEMATUYECKOTO
MmasTHUKA. [leprnoa cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxaromux kojaedanusax. Beinyxxaennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOM. ABTOKOJICOAHHUS.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKCHHUS.

Habumronenne HE3aBUCHMOCTH IIEPHO/a MaJIbIX KOJIe0aHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxamux KOJIeOaHUH W 3aBUCUMOCTH TEPHOAa CBOOOTHBIX KOJIeOaHUI
OT COIIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a HAa MAaCCUBHOM MpPYXHHE C IeNbl0 (OPMUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJIENTH MPYKMHHOTO MasiTHHKA.

3aKOH COXpaHEHUs SHEPTUH MPH KOJIEOaHUAX TPpy3a Ha IPYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOAHHIA.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

W3ydeHue 3aKOHOB ABM)KEHHUS Tela B X0/1¢ KOJIeOaHH Ha yIIPyroM IMojBece.

N3yueHue ABUKEHUS HUTIHOIO MASITHUKA.

[TpeoOpazoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOH CUJIBI TOKA B KOJIEOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJ€ATBHOM KoJe0aTeIbHOM KOHTYpeE.

3aryxamolue 3JeKTPOMarHuTHble KoyieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIMTYJHOE M JIEHCTBYIOILEE
3HaYeHHE CUJIbI TOKA U HAINPSDKEHUS TPU PA3IUYHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconaaIbHbIA IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP U KATYIIKAa UHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue IEKTPUIECKOM
SHEPIHH.

DKOJIOTUYECKHE PHUCKU TNPH MPOU3BOJACTBE 3JeKTposHepruu. KymbTypa wncnosnb3oBaHus
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPONHCTBA M TEXHOJOTMYECKUE TMIPOLIECCHI: DJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT MHIYKTUBHOCTH ¥ €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTH U KOHJIEHCATOP B LI IEPEMEHHOIO TOKA.

Pe3oHanc mpu nocienoBaTeabHOM COCIUHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCHopMaTopa.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Nzydenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUMHbIE 60JIHDL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHusd. [lomepedynsle M IpoAoJbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs U AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeToMIICHUE, UHTepEPEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBoOe 3arpsA3HEHNE OKPYXKAIOLIEH CPEIb.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4€HHUsS JJEKTPOMAarHUTHBIX BOJIH. B3aummHas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, MPEIOMIICHHE, IOJISIpU3aLus,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHHueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pagap, paguoNpUEMHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue 1 paclpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabmoneHue oTpaxeHus U NPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 Iuppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI1 pe30oHaHC.

CBoiicTBa ynpTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUTUTYAOH M YacTOTOU
KoJIeOaHUH.



HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHWE, IPEIOMIICHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeitHOE pacrpocTpaHEHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyedHslit
HCTOYHHK CBETA.

OTtpakenue cBera. 3aKOHBI OTpaKeHHsS cBeTa. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI MpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnoMieHuss. OTHOCUTENbHBIM IOKa3aTenb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOLLIEHHUE JUIMH BOJIH IIPH IMEPEX0/I€ MOHOXPOMATUYECKOIO0 CBETA Yepe3 IpaHHuLly pas3jaeia
JIBYX ONITUYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

CoOuparommue M paccewBaromue JUH3bI. ToHKas smH3a. DOKYCHOE pacCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCHUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

®opMyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xona syya, IpOLIEIIEro JIMH3Y IO/ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTUYECKOH OCH.
[TocTpoeHne n300paKeHM TOYKH U OTPE3Ka MPSMOM B COOUPAIOIINX U PACCCHBAIOIINX JIMH3aX U
UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemaronias ciocoOHocTh. ['11a3 Kak onTuveckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas onrtuka. WHrepdepeninus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHT€P(GEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Ki1accuueckux MHTEP()EepPEeHIMOHHBIX CXEM.

HMudpaxkus ceera. [udpakuumonnas pemérka. YciaoBue HaOMIOJEHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JIyla, IEpHUCKOIL,
¢doroanmnapat, MUKPOCKOII, TPOEKIIMOHHBIN arapar, IPOCBETICHUE ONTUKH, BOJJOKOHHAS ONITHKA,
TupaKMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue MpeioMIIeHUs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIIENBbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

HabmroieHre 11BeTOB TOHKUX TIEHOK.

Habmonenue nugpakiuu cera.

N3ydenue AuppaKkIMOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIEKTpA.

HaGmronenue aucrnepcuu cBera.

Habumronenue nonsipusanuu cBera.

[TpuMeHeHne NOIAPONUJOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUS OT BelIeCTBA (HAa MPHUMEpE KUAKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300pakeHHUs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300paxkeHus: B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakuuu, MHTEpHEpEHLUT U NOJISPU3ALIUU CBETA.

N3ydeHne noasipu3aluy CBETa, OTPAXKEHHOIO OT NOBEPXHOCTHU JUAJIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHHUS Ha IBYX MIEIISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[TonydyeHnune criekTpa U3TydeHHs CBETOAMOAA TPHU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'panunel NPpUMEHMMOCTH KJacCHMUeCKOM MexaHuku. [locTymarel cnenmanpHOW Teopun
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpasoBanus  Jlopenua.  Yciosue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BPEMEHU U COKpAlLlEHUE
JUIMHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHHueCKne YCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIIyTHUKOBBIE IPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpagusm TpeKoB
3apsHKEHHBIX YaCTULl B MAHUTHOM IIOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOE TemoBOoe WU3NMydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOro Tema). 3aKoH
cMmerieHus Buna. [ unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CroneroBa. 3akoHsl poToddPdexra. YpaBHeHue DUHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenune cBera (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOLIAIOIIYI0 U
abCcoOTHO OoTpaskarollyto noBepxHocth). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. Bomnel ne bpoina. [iimHa BoaHbI e bpoins u pasmepsl
o0JacTu JoKanu3aluuu ABMKYyIuencs yactulbl. KopnyckynspHo-BoaHoBoH AyanusM. Judpaxius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenui B Mukpomupe. CootHolenus HeornpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: CHEKTPOMETP, (OTODIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHasi OaTtapesi, CBeTOANOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHHUS MIOJIYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue poropesucropa.

N3mepenue noctossuHo# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YE€PE3 CBETOAUO/L OT HAIPSHKECHHU .

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXO0JIe aTOMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHl: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habuntonenne nuHelyaTbIX CIIEKTPOB.

YCTpoKCTBO U AEMCTBUE CUETUMKA HOHU3UPYIOLIUX YACTHUILI.

Ornpezenenne IJIMHbI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBaHue CreKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. @usuka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnas moxens sigpa ['eiizendepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJUOaKTHBHOrO pacnaia. PaavoakTuBHbIE H30TONBI B mpupoje. CBoilicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue paiuoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl spa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SAnepHble peaktopbl. IIpoGiemsl
YIPaBIEMOr0 TEPMOSACPHOIO CHHTE3a. OKOJIOIMYECKHME AaCIEKThl pa3BUTUS  sIEPHOM
DHEPrETHUKH.

MeTobl perucTpaly U UCCIeA0BaHUs AIEMEHTAPHBIX YaCTHII.

DyHIaMEHTAIBHBIE B3aUMOJECUCTBUA. bapnoHbl, Me30HBI 1 JenToHsl. IIpencraBienune o
CranpaptHoil Mmosienu. KBapk-ritooHHAas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.



TexHUUecKre yCTpOMCTBA M TEXHOJOTHMYECKHE TPOIIECCHI: T03UMETP, KaMepa BuibcoHa,
SJIEPHBI  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHUEM J03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuknanHoe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUH.
[TpruMeHNMOCTD 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUUYECKHX O0OBEKTOB.

MeTtonpl acTpoHOMHYECKHX HccienoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
paznoTeNIecKOIbl, BHEaTMOc(hepHas acTpOHOMHUSL.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKkue 3BE3/1bl, JIAaHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnne. ConHeunast akTuBHOCTh. McTounuk sHeprun ConHia u 3BE371.

3BE3/1bI, UX OCHOBHbBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTbY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIECHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTambl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenus 38€31H0ro0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUIS OTIpeIeTICHHsI TIOJIOKEHUSI HEeOECHBIX 00BhEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3usl CeBepHOro MoNyIapus U spKue 3BE3 /B

Habmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3Mepenust (U3NUECKUX BEJTHMYUH C MCIOIb30BAHUEM aHATIOTOBBIX M IU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEINIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nyeckux BeauyuH. OlLeHKa TIpaHUIl
IIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHHI, NCCIIETOBAaHMI 3aBUCUMOCTEN (PM3NYECKUX BEITHYHH,
MpPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).

O0o01marouiee moBTOpeHHUeE.

O0o0OmieHne W CcUCTeMaTu3alusl  COAepX.aHWsl  pas3ieioB kypca «MexaHuKay,
«MomnekynsipHas ¢pU3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamMuKay, «KoneOGaHus ¥ BOJHBI,
«OCHOBBI CIleUMaNbHOM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «IIEeMEHThI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHH B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMHCATEIbHOW, CUCTEeMATH3UPYIOIIEH, OOBSICHUTEIHLHON W



MPOTHOCTHYECKON (QYHKIMH (PU3UIECKON TEOpUH, POJIb (PU3NUECKOW TEOPHUH B (POPMUPOBAHUU
npeAcTaBiIeHu 0 PU3NYECKON KapTUHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUH O IPHPOIE.

MexnpeaMeTHbIe CBSI3H.

W3yuenne kypca ¢pusuku yriayonéHHOro ypoBHs B 11 Kilacce OCymecTBISETCS € yU4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SIBIICHHE, HAaY4HbIH (akt, rumore3a, (u3Myeckas BEIUYMHA, 3aKOH, TEOpHUs, HaOJIrOJeHUE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH U3MEPEHHA, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: perieHre CUCTEMbl ypaBHEHUH. TpUroHoMeTpruecKue QYHKIIUN: CHHYC,
KOCHHYC, TaQHTE€HC, KOTAHI'C€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOphl M HUX
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOHBIC 3JIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMA Tell.

Buonozus: >nextpudeckue sBICHUS B )KUBOH MPUPOJIC, KOJICOATETbHBIC IBUKCHHUS B )KUBOM
NPUPOJIC, SKOJIOTUYECKHE PHCKH TIPU TPOHM3BOJCTBE SJICKTPOIHEPTUH, 3SJICKTPOMArHUTHOE
3arps3HEHUE OKPYXKAIOMIEH Cpeibl, YIbTPa3ByKOBas TUArHOCTUKA B MEIUIIMHE, ONTUYECKHE
SIBJIEHUS B YKUBOW MPUPOJE.

Xumun: CTPOCHHUE aTOMOB W MOJICKYJ, KPUCTAJUIMUYECKAas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

T'eozpaghusa: marauTHBIC TIONMIOCAa 3€MIIM, 3aJIS)KW MAarHUTHBIX Py, OTOCHEMKA 3eMHOMN
MOBEPXHOCTH, cericMorpad.

Texnonozusn: NIpUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JICKTPOMAarHUTOB, JICKTPOIBUTATEIIb
SIkoOu, reHepaTOp TMEPEeMEHHOIO TOKA, WHAYKIMOHHAs Ie4b, JHHHUU OJJICKTpoIepeaad,
DIIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIABTPa3BYKOBasl TMArHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA armapar, BOJOKOHHAs OINTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUYECKUE ACTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUsI yueOHOro npeamMera «Pu3nka» J0JKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHIICKOro oOIiecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:
e Cc(hOPMHUPOBAHHOCTb TIPAXKJAHCKOW MO3MLMU OOYyYarollerocss Kak akTUBHOIO H
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;
® [IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMAaHUCTUYECKUX U I€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JI€SITE€IbHOCTh B MHTEpECcaxX I'Pa’kJaHCKOIo OOILIEeCTBa,

y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yMEHHE B3aUMOJICHCTBOBaTh C COLMAIbHBIMU WHCTUTYTaMH B COOTBETCTBHU C HX

(GYHKLIMSAMU U Ha3HAUEHUEM;
® TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AECATEIBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUS:
e cOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [[EHHOCTHOE OTHOILIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSM POCCHHCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
e c(opMHPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IIOBE/ICHUS;
® CroCOOHOCTb OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy IyILETO.
ICTETHYECKOr0 BOCTIMTAHMA:
® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas 5SCTETUKY HAyYHOTO TBOPYECTBA,
npucylero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:
® UHTEpeC K pa3IuyHbIM cepam MpopecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOHN U TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oyayleit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 007IacTH (PU3UKHU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HaHHE IJI00ATLHOTO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® [UJIJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpe/le Ha OCHOBE 3HAHMS

1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpEeHHE OIbITa JEATCIHHOCTH HKOJIOTHYECKON HANpPaBICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTH B IPOLECCE H3YUCHHS
(GU3UKKM  OCYIIECTBIIATH  MPOEKTHYIO M HMCCJIENOBATENbCKYI0  JESTeIbHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSTEeNbHO (OPMYIUPOBATh U AKTyaIU3UPOBaATh MpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPECIIATh LU AeSTeIbHOCTH, 33]]aBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3pabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOUINXCS
MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IICINISM,
OILICHUBATh PUCKU MOCJIEICTBUN ACSITEIbHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSX PEaTbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBbIe ncciaenoBarenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHI U METOAaMH (DU3HIECKOMN
HAYKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEI0OBATEIBCKON U MPOCKTHOW ACSITEILHOCTH B 00J1aCTH
(Gu3MKHM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITENIBHOMY TOMCKY METOJIOB
pemieHus 3aaad  (PU3MYECKOTO COJEPIKAHUS, MPUMCHCHHIO PA3JIMIHBIX METOOB
MMO3HAHUS,;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAILINH,
npeoOpa3oBaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAlUSIX, B TOM YU CIIE TIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyalIM3UPOBATh 3aJady, BBIJIBHTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTyYMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TIONYYCHHBIC B XOJ€ pCIICHUS 3a]add Pe3ybTaThl, KPUTHYSCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHON NeATETHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JTaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATh TPHOOPETEHHBIN OITHIT;

YMETh IMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUYECKYIO 00JIaCTh KU3HEICATSILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;



BBIIBUI'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAbI U PCIHICHU A,
CTaBHUTb HpO6J’I€MI>I " 3a71a4i, JOIMYyCKAarIHUE aJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH MOTYICHHS HHPOPMAITUU (PU3HUECKOTO COJICPIKAHUS U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATH IMOUCK, aHAJIM3, CHCTEMATH3AlMI0 U
HUHTEPIIPETALMIO HHPOPMALIMK Pa3IMYHbIX BUIOB B (HOPM MpeICTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIONIb30BaTh CPEJCTBA WH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofcHreM TpeOOBaHWUN HDPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pa3IMUHBIX (opMarax ¢ y4éToM
Ha3HAYCHUS WHPOPMALMU U I1EIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYIIECTBIISAITh OOIIEHNE HAa YpOKaxX (PU3UKH U BO BHE-YPOUHOU JI€ITEIbHOCTH;
pacrno3HaBaTh MPEATOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYATh KOH(IUKTHL,
Ppa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHS C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOW PabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUM ¢ yU€TOM OOIIUX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MIPUHUMATh LEIU COBMECTHOW AEATEIbHOCTH, OPraHU30BbIBAaTh U KOOPIUHUPOBATH
JEUCTBUSL MO €€ JTOCTH)KEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIH C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OIICHWBAaTh Ka4yeCTBO CBOETO BKJIAJa M KaXJOro y4YaCTHMKA KOMAaHJbI B OOIIWIA
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAECH C IMO3ULUH HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMUYHBIX CUTYyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepCcaJbHbIE yUeOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIaH PEIIEHUs] pacYETHBIX U KAUeCTBEHHBIX 3ajad, MIaH
BBITMIOJTHEHUS! MPAKTUYECKOW pabOThl C yUETOM HMMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHMIA;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €T0, OpaTh Ha Ce0s1 OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



Ccroco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATCIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pedIIeKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPHA aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HbII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUACTh HAIIPABIICHHUS PAa3BUTHSI COOCTBEHHOM AYMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOperyJIMpOBaHMsl,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  yYMEHHE  IPUHAMATH
OTBETCTBEHHOCTH 32 CBOE IMOBEICHUE, CTIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHHSIM H MIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALMH, BKIIIOYAIONICH CTPEMJICHHE K JOCTHIKCHHUIO LIEIU U YCIEXY,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
SMIIATHH, BKIIOYAIOIIEH COCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YYUTBIBaTh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIOYarOIIUX CITOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JIPYTUMH JIFOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIBTATEI

K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSI YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYecKOH,
COLIMAJILHOW M ATHYECKON cdepax AesITeNTbHOCTH YeJIOBeKa, POjib U MECTO (PU3MKU B
COBPEMEHHON HayYyHO! KapTHUHE MUPA, 3HAUEHUE ONIUCATEIbHOM, CHCTEMAaTU3UPYIOILEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (QYyHKUMI (QHU3MUECKOW TEOopHH — MEXaHHKH,
MOJIEKYJISIPHOM (DU3UKHU U TEPMOJUHAMUKY, POJIb (PU3HUECKOI TEOPUH B POPMUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pas3nyaTth yCIOBUS IPUMEHUMOCTH MOieiel (PM3NYECKUX TN U MPOLECCOB (SABICHUN):
UHEepLUalbHasl CUCTEMa OTCU€Ta, abCONIIOTHO TBEPIOE TENO, MAaTepHUanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOIHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYroe CTOJIKHOBEHHS, MOJIEH ra3a, >KUJIKOCTH



U TBEPAOro (KPUCTAJUIMYECKOTO) Tella, UIealbHbIN a3, TOYEUHbIN 3apsl, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pa3nuyarh YCJIOBUS (TpaHHIBI, OOJACTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHMYECKHWE MPOLECChl U SBJICHHS, HCIOJb3Ys
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOIO JABI)KEHHUS, NMpeoOpa3oBaHUs
["anunes A CKOPOCTH U IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHLINMIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbl COXpPAHEHMs] UMIyjJbca U
MEXaHUYECKOI 3HEPIruu, CBsA3b pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOM 3HEpTuu,
yCIIOBUSL paBHOBECHS TBEPAOrO Tejia), MPU STOM HCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS HPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB!
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TpPEeThero 3akoHOB HproTOHA, 3aKOHOB
COXPaHEHHUs UMITYJIbCa U MEXaHUYECKOM SHEPruu, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl M SBJICHUS, HCIOIb3YsI OCHOBHbBIE
nonokeHuss MKT u 3akoHbI MOJIEKYIIpHON (PU3UKU U TEPMOJIUHAMUKY (CBS3H AaBIICHUS
UJeaNbHOIO ra3a CO CpEIHEW KUHETHYECKON SHepruedl TEeIUIOBOIO JBUKEHUS U
KOHIIEHTpaLUEHN ero MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BELECTBA CO CPEAHEN KHHETHUYECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHl], CBSA3b JaBJICHHSA HACAIBHOIO rasa ¢
KOHILIEHTpaluenl MOJIEKYJ U €ro TeMIiepaTypoi, ypaBHeHue MenaeneeBa—Knanelipona,
NEePBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPTHH B TEIJIOBBIX MPOIIECCaX),
IIPU 3TOM HCIIOJIb30BATh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBATh YCIIOBHS
IIPUMEHNMOCTH ypaBHeHUs MenpeneeBa—KnaneipoHa;

AQHAIM3UPOBATh M  OOBSACHATH DJIGKTPUYECKHE SBIICHUS, HCIONb3yS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPaHEHMsI AJIEKTPUUECKOIO 3apsijia,
3akoH KyloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, TPUHIIMII CYIIEPIIO3UIIUN
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBHUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHHMsS: 3aKOHbI OMa i ydacTKa LIeNU U Ui
3aMKHYTOH asekTpuyeckoi 1ienu, 3akoH /xoyns—Jlenna, npasuia Kupxroda, 3akoHsl
Ddapanes 171 2JIEKTPOIU3A);

OTUCHIBAThH (PU3UYECKHE MPOLECCHl U SIBIEHUS, HCIIONIb3Ysl BEJIMYMHBI: IIEpEMEIICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHLMANbHAsT SHEPrusi, KUHETHYecKas HHEeprusi, MexXaHudeckas SHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIA TSKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHHUS,
MOITHOCTb, SHEPTHUsl B3aMMOIEHCTBHSI Tena ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopMaruu MpyXHHbI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSISI SHEPTUs UI€ATBHOTO 0THOATOMHOTO rasa,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIUIOBOTO JIBUTATEJs; IEKTPUUYECKOE I0Jie, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HaNpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO Ilapa B BaKyyMe W B
JUDJIEKTPUKE, MOTEHLHAN JJIEKTPOCTaTUYECKOTO TIOJS, PA3HOCTh IOTEHIIMAJIOB,
ANEKTPOABIIKYILAsS CHJIA, CUJa TOKa, HalpsyKEeHHE, MOLIHOCTh TOKA, 3JIEKTpUYecKas
€MKOCTb IJIOCKOTO KOHJEHCAaTOpa, COPOTUBJICHUE yYacTKa IEMH € T0CIIe10BaTEIbHBIM
U TapauIeIbHBIM COEAMHEHHEM PE3UCTOPOB, DHEPIUs JJIEKTPUUECKOTO  IOJIA
KOHJEHCATOPa;



00BSACHATH OCOOCHHOCTH MPOTEKaHUs (PU3NUYECKUX SBJICHUIN: MEXaHUYECKOE ABMKECHUE,
TEIIOBOE ABM)KEHHE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUKEHUE,
muddy3us, ucmapeHue, KUICHWE W KOHACHCAIWS, TUIABIICHUE W KPUCTAJLTU3ALUSA,
HaIpaBJICHHOCTh  TEIUIONEPENayu, dSJEKTpU3alus TeJl, HAKBUIOTCHIHMAIbHOCTH
MTOBEPXHOCTH 3aPSKEHHOTO TPOBOJIHUKA;

IIPOBOJIUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUYMHBI OT JIPYrou C
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOTYYCHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUJE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH HW3MEPEHUM, IeNaTh BBIBOJIBI TIO
pe3ynbTaTaM UCCIIEI0BAHMUS;

IPOBOANTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BBIOHpATH
ONTUMANBHBIA METOJ W3MEPEHHUS, OIEHUBATh aOCOJIOTHBIE M OTHOCHTEIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTBITHI IO MTPOBEPKE MPEIIIOAKEHHON TUIIOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOupaTh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY, AaHATTU3UPOBATh MOJIyY€HHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTaTyce MPEAJIOKEHHON TUIIOTE3bI;

cobmo1aTh mpaBmiia 0€30MAaCHOTO TPyAa MPU MPOBEIACHUU HCCIEAOBAaHUI B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTHKyMa M y4eOHO-UCCIIeIOBATEICKOW U MPOCKTHOMN
JEATETbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W J1aDOpaTOPHOIO
000pyI0BaHus;

pelaTh pacu€THbIE 331a4H C IBHO 33JJaHHOW U HESIBHO 33JaHHON (PU3NYECKON MOJIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJENH,
OTBeuarolleil TpeOOBaHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJIATBl  (PU3WYCCKUX TEOPUU TIPH HKCIIOIB30BAHHH MAaTEMAaTHYCCKUX METO/IO0B
peuieHus 3a7av, MPOBOAUTH pacy€Thl HA OCHOBAHUM HWMEIOIIMXCS JaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHIEHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIoIe TPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieioB
Kypca (M3MKH, a TakKe WHTETpalld 3HAHWA U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpOod Ha
W3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NYECKUE SIBJICHHUS;

HCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS NIl OOBICHEHUS! OCHOBHBIX MPUHIIUIIOB PAOOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHAJIM3UpPOBAaTh W  OILICHMBATh TIOCIEJACTBUA OBITOBOM U  MPOU3BOJCTBEHHOU
NESTEIIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILeCCaMH, C TIO3HIIMHA
9KOJIOTUUYECKON 0€30macHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
MIPUPOIOTIONB30BAHNH, @ TAaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTWKEHUUW HAyKd |
TEXHOJIOTHH JIJIs TaTbHEHUIIEro pa3BUTHS YEI0BEYECKOTO O0IIECTBa;

MPUMEHSTh Pa3UYHbBIE CTIOCOOBI paboThI ¢ MHGOpMaIueil GU3MIECKOTO COEPKAHUS C
UCTIONIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUW, TpPU ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HH(POPMAITMOHHBIE TEXHOIOTHH IS TTOUCKA, IEpepadoTKH
Y TIPEIbSBICHUS y4eOHON M HAYYHO-TIOMYJISIPHON WH(POPMAINH, CTPYKTYPUPOBAHUS U



UHTEpIpeTanud WHPOPMAIINHU, TTOTYICHHON M3 Pa3JIMYHBIX MCTOYHHKOB, KPUTHUECKH
AHATM3UPOBATh MONydyaeMyl0 MHGOPMAIUI0 U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TAK ¥ HA OCHOBE aHAJIN3a HCTOYHUKA WH(OPMAIINH;
NPOSIBJIATE OPraHM3allMOHHBIE ¥ TIO3HABATEIIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TIPOIECCE BBHIMOJHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIILCKUX Pa0OT;

paboTaTh B TpyNIe C WCHOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpYIIBL, palMOHAIBLHO PACHPEACIATh JEATSIFHOCTh B HECTAHJAApPTHBIX
CUTYaIUsX, aJICKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIIEI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW  JEATENIBHOCTH  I10
CHEIUAIBHOCTIM (PU3UKO-TEXHUIECKOTO TPODUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh y O0OYUaAIOLIUXCSI YMEHUI:

MOHUMATh POJb (U3UKH B HDKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ATHYECKON cdepax IesITeTLHOCTH YeNOBEKa, POJb U MECTO (PU3MKH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IIPAKTUYECKON JESITEIBHOCTH YEI0BEKA U
JAIBHEWINEM  HAy4yHO-TEXHUYECKOM  pa3BUTHH, 3HaYCHUE  ONMCATEIbHOU,
CUCTEeMATHU3UPYIONICH, OOBSCHUTENBHON U MPOTHOCTHYECKON (GYHKIMH (hu3ndecKon
TEOPUM — DJIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEJIBHOCTH, KBaHTOBOU
¢u3uku, ponb GU3NUECKO Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPA, MeCTO (hU3MYeCKOH KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUIN O IPUPOJE;

pa3nuyarth yciaoBUs MPUMEHUMOCTH MOJIeNel (PU3MYECKHX TeJ U IPOLECCOB (SIBICHUH):
OJHOPOJHOE DJIJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MNPYXUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBINA KOJeOaTeNbHbII KOHTYp, TOHKAs JIMH3a, MOJesen
aToma, aTOMHOTO s1Ipa U KBAaHTOBOM MOJEIIN CBETA;

pasnuyath YCJIOBHUS (TpaHMIbI, O0JAacTH) HPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
WCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMSI, UCIOJb3Ys
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBl DJIEKTPOAVMHAMUKHM M CHEUUAIbHOM TEOopuu
OTHOCHUTENIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHnia, 3aKOH D3JEKTPOMarHUTHOM MHAyKIMM, mpaBwio Jlenna, cBsazp O/1C
CaMOMHYKIUU B 3JIEMEHTE IEKTPUYECKON LIENIH CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIaThI CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHUHIITENHHA);

AQHAJIM3UPOBATh U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBJICHUS, UCTIONb3Ys MOJOKEHUS
KBaHTOBON (u3uku (ypaBHeHHe DWHIITEWHa ans Gorodddekra, MepBblii U BTOPOH
nmocTynaTel bopa, MpuUHIMIT COOTHOIIEHHsI HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHHUs 3aps0BOI0 U MacCOBOIO YUCEI U DHEPIMU B AEPHBIX PEAKLUAX, 3aKOH
pPaTMOaKTUBHOTO pacraja);

OMMCHIBATh (PU3MUECKHE MPOIIECCHl U SIBICHUS, UCIIOJIb3Yys BEJIMYUHBI: HANPSKEHHOCTh
AIIEKTPUYECKOTO I10J1s, TOTEHIUAN YJIEKTPOCTATUYECKOI O T10JIs1, Pa3HOCTh ITOTEHIUAJIOB,
3JIEKTPOABMKYIIAs CHWJIA, MHAYKIUS MAarHUTHOIO IIOJII, MAarHUTHBIA TOTOK, CHia



Amnepa, MHIYKTMBHOCTb, JJEKTPOJBMXKYILAs CHJIa CaMOMHIYKLIUH, DHEPIUs
MarHUTHOTO TOJISI TPOBOJHUKA C TOKOM, PEJIIATUBUCTCKUNA UMITYINIbC, TIOJIHAS SHEPTUs,
SHEPTHUs TOKOSI CBOOOHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO H
3apsiz siApa, SHEprus CBA3U AApa;

OOBSCHATE OCOOEHHOCTH MpPOTEKaHWsl (PU3MYECKUX SBIECHUI: 3JEKTpOMarHUTHas
UHAYKLMS, CAMOMHAYKIIMS, Pe30HaHC, MHTep(epeHLns BOIH, AudpaKkius, aucnepcus,
MOJTHOE BHYTPEHHEE OTpaxkeHue, horornekrpuueckuit apdext (poroaddexr), ansha- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjep, Gu3nuecKue MPUHIMIBI CIIEKTPAIbLHOTO
aHanu3a 1 paboThl Ja3epa,

OIpe/ieNATh HalpaBJIeHUEe WHAYKIUU MAarHUTHOTO IOJS POBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cunel JlopeHia;

CTPOUTh M300paXKEHHE, CO3JaBAEMOE IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
pacCUUTHIBATH €r0 XapaKTEePUCTUKHY;

HIPUMEHATh OCHOBOIOJIAralolue acCTPOHOMUYECKHE IMOHSITUS, TEOPUU U 3aKOHBI JUIs
aHanu3a U 00bsICHEHUS (PU3MUECKUX MPOLIECCOB, MPOUCXOSAIINX B 3BE3/1aX, B 3BE3AHBIX
cUCTeMaX, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHS] HEOECHBIX TEJl, YBOJIOINH 3BE3T U
Bcenennoii;

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIHOJIb30BAHHUEM
NPSAMBIX U3MEPEHUH, IPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (DM3WYECKUX BEJIMYUMH B BHUAE TIpaduKoB C y4ETom
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHuil, JenaTh BBIBOABI IO  pe3yibTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTh KOCBEHHBIE HW3MEPEHHUs (PH3MUECKUX BEIUYMH, HPU ITOM BHIOMpPATH
ONTUMAIIHBIA METOJ HM3MEpPEHHs, OIICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;

IPOBOJUTH OIBITHI IO TPOBEPKE MPEASIOKEHHON I'MIIOTE3bI: IIIAHUPOBATh HIKCIIEPUMEHT,
COOMpaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAIM3UPOBATH ITOTy4YE€HHBIE PE3YIbTAThI U
JieNaTh BBIBOJI O CTaTyce NPEeAsIOKEHHON TUIIOTE3bI;

OIHCBIBATH METO/IbI MTOJyYEHHsI HAyYHBIX ACTPOHOMHMUYECKUX 3HAHMIA;

coOuro/1aTh MpaBuiia 0€30IacHOrO Tpyda NMpH MPOBEACHUU HCCIEIO0BAaHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U TNPOEKTHOU
JeSITeIbHOCTH C HCHOJIb30BAHUEM H3MEpPUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOIO
000pyI0BaHNS;

pemaTh pac4€THBIC 3a/1a4H C SIBHO 33JaHHOU U HESIBHO 3aJJaHHON (DU3NYECKON MOJIEINBIO:
Ha OCHOBAaHMHW aHalM3a YCIOBHSA BBHIOMpAaTh (U3UYECKHE MOJIENH, OTBEYaIOIINe
TpeOOBaHUAM 3aJau, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIATHI
(bu3nUecKux TeOpuil MpHU MCIOJIB30BAaHUM MAaTEeMAaTHYECKUX METOJIOB pelIeHUs 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh PE3yIbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI C YIETOM MOTyUYEHHBIX PE3yIbTATOB;

pemarh KaueCTBEHHBIEC 33a4l, TpeOyroImure MpUMEHeHHS 3HAaHUN U3 Pa3HBIX pPa3/ieioB
Kypca (QH3WKH, a TaKKe HWHTErpallid 3HAHUA W3 APYrHX TPEJAMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIA: BBICTPaMBATh JIOTMUYECKYIO ILIETIOYKY PACCYXJIEHUIl C Oomopoi Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB pabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB;



IPUBOAUTH MPUMEPHI BKJIA/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKd, B OOBACHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHi;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  MPOU3BOACTBEHHON
JeSITEIbHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUYECKUMH IMPOLECCaMH, C MO3MIUN
JKOJIOTUYECKOU Oe3omacHocTH, IIPEACTABICHUI 0 palnroOHaIbHOM
IIPUPOJIONOIL30BAaHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU H
TEXHOJIOTUH U1 JalbHEUIIEro pa3BUTHI YeJI0OBEUECKOro O0IIEeCTBa;

OPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpManuel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMM, MpU  3TOM
UCIIOJIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, IepepadOTKU
U MIPEIbSIBICHUS yUeOHOM U HAyYHO-TIONMYJISPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
UHTEpIpeTanuu HH(POpPMALUY, MTOJYYEHHON U3 pa3IMYHbIX MCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIy4aeMyl0 HH(OpPMAIMIO U OLEHHUBATh €€ JIOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCSI 3HAHWH, TaK ¥ Ha OCHOBE aHAJIM3a NCTOYHUKA HH(pOpMaIy;
IPOSIBJIATh OPraHU3allMOHHBIE W IIO3HABATEIIBHBIE YMEHHUS CaMOCTOATEIBHOIO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IIPOLECCE BBINOJHEHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX Pa0OT;

paboTaTh B IpyIIe C HCIOJIHEHUEM pPa3IMYHbIX COLHUAJIBHBIX POJeH, MJIaHUPOBATH
paboTy TpyImbl, palMOHAIBHO PpACHpPEeAessATh JAEATEIbHOCTh B HECTAHAAPTHBIX
CUTyalUsX, aJlcKBaTHO OLICHUBATH BKJIAJ KA)KIOrO U3 YYaCTHUKOB I'PYIIbI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

OpOSIBJIATE  MOTHBAIMIO K  Oyaymed mnpodecCHOHaNbHOW — JAEATENBHOCTH  T10

CHENHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/m NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pasgen 1. HAYUHBIM METO/I IO3HAHUSI ITIPUPO/IbI
11 Hayunslit MeTO O3HAHUS IPUPOLBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10
Wroro mo paszneny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 TepmonnHamuka. TennoBble MalTuHbI 20
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTPUYECKOE T0JIe 24
4.2 [TocTOSIHHBIN ANEKTPUUYECKUI TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
5.1 | Du3nYecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazueny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoineOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
93 MexaHn4YecKre U JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazneny )
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U dJIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Hroro no pazaeny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
6.1 ‘ du3ndecKuil TPaKTUKYM 16 16
Wroro mo pazneny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PeszepBHOe Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




