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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o ¢u3MKe Ha YPOBHE CpelHEro o0miero oopasoBaHus pazpaboTaHa Ha OCHOBE
NOJIOKEHUH M TpeOOBaHUIM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENbHOW MPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takke ¢ ydéroMm denepalbHOW pabodeid TporpamMMbl
BocriuTanuss W KoHuenmmu mnpernonaBaHust ydyeOHoro mpenmera «Pusnmka» B 00pa30BaTENbHBIX
opranmzanusax Poccuiickoit @enepannu, peau3yronMX OCHOBHBIE 00pa30BaTEIbHbIC MPOTPAMMEI.

[Iporpamma o ¢u3uKe onpenenser 00s3aTeIbHOE MPEIMETHOE COIeP)KaHUe, YCTaHABINBAET
PEKOMEHAYEMYIO TOCJIEIOBATEIbHOCTh M3YUYEHUS TEM U Pa3/esioB ydeOHOro ImpeaMera ¢ y4yéToMm
MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHocTel oOyuatomuxcs. [Iporpamma mo pusuke ga€T mpeACcTaBICHUE O LETAX, CONCPKAHUH,
oOmiell cTpaTerud OOYYEHHs, BOCIUTAHMA W PA3BUTHA OOYUYAIOIIMXCS CpPEACTBAMH Yy4eOHOIO
npenmMera «Pu3nkay Ha yriyoJaéHHOM ypOBHE.

Wzyuenne kypca ¢(us3uku yriayOn€HHOTO YypOBHS IO3BOJSIET pealu30BaTh 3aJadd
npoecCHOHANBHOM OpHUEHTAI[MH, HAIPaBJIEHO HA CO3JAaHME YCIOBHM ISl TPOSIBICHUS CBOMX
MHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN KakKIbIM OO0Yy4aromMUMCs, KOTOpbIe HEOOXOIUMBI
JUIST  TPOJOJDKEHUsT O00pa3oBaHHs B OpraHU3alMsaX MNpodecCHOHATBHOTO 00pa3oBaHUsS IO
pa3IMYHBIM (PU3UKO-TEXHUUYECKUM M HHKCHEPHBIM CHEIIHATBHOCTSIM.

B nmporpamme mo ¢pusrke onpeaensitoTcs miaHupyeMble pe3yabTaThl OCBOCHUS Kypca PU3UKH
Ha YpPOBHE CpeaHero oOImiero oOpa3oBaHUs: JMYHOCTHBIC, METalpeIMETHbIe, MpeaMETHbIe (Ha
yrayonéHHoM ypoBHE). HaydHOo-MeTomoiorndeckold OCHOBOW il pa3pabOTKH TpeOOBaHUU K
JUYHOCTHBIM, METAaNpeJMETHBIM M MpPEIMETHBIM pe3yjabTaTaM O0YyYaroImuXcs, OCBOMBILIUX
nporpamMmy 1o (U3UKE Ha YpOBHE CpemHero oOmero oOpa3oBaHus Ha YIIyOJEHHOM YPOBHE,
SIBIISICTCS. CUCTEMHO-CATEIbHOCTHBIHN MOIX O,

[Iporpamma o ¢u3HKe BKIFOYACT:

IUTAHUPYEMbIe Pe3yJbTaThl OCBOEHUS Kypca (PM3MKH Ha YriyOJIEHHOM ypOBHE, B TOM YHCIE
IpeIMETHBIE PE3yIbTAThI MO rojiaM O0yUEHUs;

coJiepkanue yueOHoro npeamera «Pu3ukay» mo rogam o0ydeHHs.

[IporpaMmma 1o ¢u3MKe HMEET MNPUMEPHBIM XapakTep U MOXKET ObIThb MCIOIb30BaHA
YUUTENAMHI (PU3UKH JUIsI COCTABJICHUS! CBOMX PabOUUX MPOTPaMM.

[Tporpamma no usuke He CKOBBIBAET TBOPUECKYIO MHUIIMATHUBY YUUTENEH U MPEIOCTaBIIAET
BO3MOXXHOCTH JJISl peaTu3alliy Pa3IMYHbIX METOJMYECKUX TOJXO0I0B K MpenoJaBaHuio (U3NKU Ha
yray0iIEHHOM YPOBHE NP YCIOBUU COXPaHEHHsI 00s13aTEIbHOM YacTH CoiepKaHus Kypca.

dwu3mka Kak Hayka o HauOoJee OOIIMX 3aKOHAX MPHUPOJIBI, BHICTYyIAsi B KAYeCTBE Y4eOHOTO
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIJIaJ B CHCTEMY 3HAHMH 00 OKpYXalolleM MUpE.
HIkonbHBINA Kypc (GU3UKU — CUCTEMO0OPa3yIONUi ISl €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOIIECCOB U SIBJICHMM, M3yd4aeMbIX XHUMHEH,
Ouonorueli, ¢puszndeckoil reorpaduei u actponomueil. Vicnonap3oBaHne U aKTMBHOE NMpPUMEHEHHE
bU3MYECKUX 3HAHUN OIPEACIUIIO XapakTep W OypHOE pa3BHTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B
cdepe IHEPreTUKU, TPAHCIIOPTa, OCBOCHUSI KOCMOCA, MOyYSHHsI HOBBIX MAaTEPUAIOB C 33/1aHHBIMU
cBoiicTBamu. M3yueHne (pu3nKu BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHUE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydaromerocs, B (popMupoBaHUEe YMEHHI NMPUMEHSATh HAYYHBIH METOJ MO3HAHUS
IIPU BBITIOJTHEHUN UMH YYE€OHBIX HCCIEA0BAHUM.

B ocHoBy kypca (u3uku Ha ypoBHE CpPEIHETO OOIIero oOpa3oBaHUS TOJOXKEH DS UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIHUIIBI €0 TOCTPOCHUS.

Hoea yenocmuocmu. B cOOTBETCTBUU C HEN KYpC SIBJIAETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pa3zesioB (PU3MKH, BKIIIOYAET KaK BOIMPOCHI KJIACCHUUECKOH, Tak U
COBPEMEHHOM (DU3UKH.



Hoesn zenepanuzayuu. B COOTBETCTBUH C HEHl MaTepuasl Kypca GU3UKUA 00BbETUHEH BOKPYT
¢dusndeckux Teopuid. Benymmm B Kypce siBiisieTcst (GOpMUpPOBaHME MPEACTABIECHUI O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuszanus NnpennoyaraeT HCIOJIb30BaHUE T'YMaHUTapHOTO
noTeHIMana pU3NUECKOor HAyKHU, OCMBICIICHHUE CBS3M Pa3BUTHA (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU IPoOIeMaMH.

Hoea npuknaonoit nanpasenennocmu. Kypc puszuxu yrmyOnEHHOro ypoBHS Mpeamosaraet
3HAaKOMCTBO C IIMPOKHM KPYrOM TEXHHUYECKHX M TEXHOJOTMYECKUX MPHJIOKEHUH H3yYEHHBIX
Teopuii M 3akoHOB. IIpm 3TOM paccMmarpuBalOTCS Ha YpPOBHE OOLIMX MPEACTABICHUA U
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3Ixonocuzayuu peanusyercs TMOCPEICTBOM BBEACHUS DIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX SKOJIOTMYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHBI C PAa3BUTHEM
TEXHUKUA U TEXHOJIOTUH, a Takke 0OCYXICHHUs MPOOJIeM PalMOHAIBHOIO MPUPOJONOIB30BaHUS U
9KOJIOTUYECKOI 0€30MMacHOCTH.

OcBoeHue copep)kaHusi IpOrpaMMbl 1O (U3HUKE JOJDKHO OBITH MOCTPOEHO HA MPUHIUIAX
CHCTEMHO-/IEATEIbHOCTHOr0 noaxoaa. s Gpu3Mku peanusanus 3TUX NPUHIMIOB Oa3upyercs Ha
UCITIOJIb30BAaHUU CAMOCTOSATEIBHOTO OSKCIEPUMEHTa Kak IOCTOSHHO JAEWCTByIoLero (akropa
yueOHoro npouecca. [ yriayOoa€éHHOro ypoBHS — 3TO CUCTEMA CaMOCTOSTENIbHOTO YYEHHUYECKOTO
HKCIEPUMEHTA, BKJIIOYAIONIETO (POHTAIBHBIE YYCHUYECKHE OIBITHI MPHU H3YYEHHUH HOBOTO
MaTepuana, JlaboparopHbeie pabOThl M PabOTHI MpakTUKyma. [Ipu 3TOM BO3MOXKHBI JBa CriocoOa
peanu3anuy (pU3MUECKOro MpakTHKyMa. B mepBoM ciydae mMpakTHKYM MPOBOJUTCA JHOO B KOHILE
10 u 11 ximaccoB, 10O MOCIE MEPBOTO M BTOPOTO MOJTYTrOJAUA B KKIOM U3 3TUX KjaccoB. Bropoii
crnoco0 — 93TO HHTEerpauus padoOT MNpakTHKyMa B CHUCTeMY Ja0OpaTOpHBIX paboT, KOTOpbIE
MPOBOJATCS B Tpolecce m3ydeHusi pasaena (temsl). [Ipm 3ToM mojx paboramMu TMpaKTUKyMa
MOHUMAETCSl CAaMOCTOSITENIbHOE MCCIIEI0OBaHUE, KOTOPOE MPOBOIUTCS MO PYKOBOJCTBY CBEPHYTOTO,
00006mEHHOT0 BUa 6€3 MOMAaroBo HHCTPYKIIHH.

B mporpamme mo ¢usmke cucremMa y4eHHMUYECKOTO HKCHEPUMEHTA, JIAOOPATOPHBIX paboT u
IPaKTUKyMa IpPEJCTaBICHA €IMHBIM IepedyHeM. BbIOop TeMaTHKU JUlsl 3TMX BHJIOB YYEHMUYECKHX
NPAaKTUYECKUX pPabOT OCYHIECTBISETCS YYaCTHMKaMHM OOpa30BaTENbHOrO IpOIecca HCXOAS W3
OCOOEHHOCTEH TMOypOYHOrO0 TUTAHWPOBAaHMS M OCHaIIeHWs kabuHera ¢usuku. Ilpu sTOoM
o0ecrieynBaeTcsi OBJaJEeHUE OOYUYAIONIMMHUCA YMEHHMSIMHU MPOBOJUTH MpPSIMble U KOCBEHHBIC
U3MEPEHUs, MCCIEOBAHUS 3aBUCHUMOCTEH (M3NYECKMX BEJIMYMH M IIOCTAaHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THIIOTES.

Bosnblioe BHUMaHKE yleNnseTcsl PEeLIeHNI0 pacu€THBIX U KaueCTBEHHBIX 3aaay. [Ipu aTom nms
pacy€THBIX 3a7a4 MPUOPUTETOM SABIIIOTCSA 3aJauyd C SBHO 3aJaHHOM W HESIBHO 3aJlaHHOMU
(Gu3n4ecKoil MOAEIbIO, MO3BOJISIIOIME IPUMEHSTh U3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak U3
OJTHOTO pa3lena Kypca, TaKk W HMHTETpUpPYs NPUMEHEHUE 3HAHWW M3 pas3HbIX pasaenoB. Jlms
Ka4eCTBEHHBIX 33]a4 IMPUOPUTETOM SIBIISIOTCS 33aJaHUs Ha OOBbsCHEHUE/NpeCcKa3aHie IPOTeKaH!s
¢u3nUecKux SBICHUH W TPOLIECCOB B OKPYXKAIOUIEW >KU3HM, TpeOyromue BbIOOpa (uznyeckon
MOJIENU JIJIs1 CUTYalluy IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmMu @I'OC COO k MaTrepuaIbHO-TEXHHYECKOMY 00eCIeueHUI0
ydaeOHOro mporecca Kypc GU3MKKA yriayOa&€HHOTO YpPOBHS Ha YPOBHE CpPEIHEro OOIIero
00pa30BaHUs JI0JDKEH U3Yy4aThCs B YCIOBUAX MPEAMETHOrO KabuHera. B kabuHere GU3MKU JOIKHO
OBITh HEOOXOAMMOE JIA0OPAaTOPHOE O00OPYIAOBAHUE VISl BBHIIIOTHEHUSI YKa3aHHBIX B MPOTPaMMeE TI0
¢u3uKe YYEHHYECKHX OIBITOB, JIAOOPATOPHBIX paboT W paboT MpaKTHKyMa, a TakkKe
J€MOHCTPALlMOHHOE 000PYAOBaHHE.

JleMoHCTpanoHHOE  0OopynoBaHue (OPMHPYETCS B COOTBETCTBUHM C  MPHUHLIUIIOM
MUHMMAaJIbHON JOCTaTOYHOCTH M OOECHEeYMBAET MOCTAHOBKY IEPEYHCIEHHBIX B IPOrpaMMe IO
¢u3uKe KIIOYEBBIX JAEMOHCTpPAUMK JUIsI HCCIENOBaHMS M3y4yaeMbIX SBJIEHUH W IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaGopaTtopHoe 000pyIOBaHUE Ul YIEHUYECKUX MPAKTUYECKUX paboT popMHUpYeTCs B BHJIE
TEMAaTUYEeCKMX KOMIUIEKTOB U o0ecreyuBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYyX



oOyyaromuxcs. TemaTuyeckre KOMIUIEKTHI J1a0OpaToOpHOro OOOpPYIOBaHUS JOJDKHBI  OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BaHUU AaHAJIOTOBBIX M LU(POBBIX MNPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHHUM SBJISIOTCS:

¢dopMHpOBaHHE MHTEpEca W CTPEMIICHHsS OO0y4aroluXcs K Hay4HOMY HM3YYEHHUIO TPUPOJBI,
Pa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTaBIEHUH O HAYYHOM METOjAe TMo3HaHMiA U (OpMHUpPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

¢opMHpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Y4YE€HUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

¢dopmHpoBaHHE yMEHUH OOBICHATH SABICHHUS C HCIOJIb30BaHMEM (U3MYECKHX 3HAHUU U
HAyYHBIX JI0Ka3aTeNbCTB;

(dopMHpOBaHUE MPEACTABICHUIN O pOJid (GU3UKHU ISl Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHil;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTbHON
NEeSTENIbHOCTH, CBSI3aHHBIX C (DU3UKOM, TMOArOTOBKAa K JalbHEHIIeMy OOYy4YeHUI0 B 3TOM
HalpaBJICHUH.

JloctmxeHne STHX Iiesield OOecreurBaeTcs pEeLIeHUEM CIeAyIoUIMX 3aqad B Ipolecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CHUCTeMBbl 3HAaHUKH 00 O0OmUX (U3NYSCKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAs MEXAaHUKY, MOJICKYIAPHYIO (PU3UKY, JIEKTPOJMHAMUKY, KBAHTOBYIO (DH3UKY H
3JIEMEHTHI aCTPOPU3UKH;

¢dopMHpOBaHHE YMEHHH MPUMEHATh TEOPETHYECKUE 3HAHUA Ui OOBSICHEHUS (PU3UUECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;

OCBOCHME CIIOCOOOB PELICHMs PAa3IMYHBIX 3a7ay C SBHO 33aJaHHON (pru3nyecKol MOJemnblo,
3aj1a4, TMOAPa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3/aHue (PU3NUYEeCKOW MOJENu, aJeKBaTHOU
YCIIOBUSIM 33J1au¥, B TOM YHCJIE 3a/1a4 MH)XKEHEPHOTO XapaKTepa;

NOHMMaHWe (UINYECKUX OCHOB U TPHUHIMIOB ACHCTBHUS TEXHUYECKHUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HAa OKPYXKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M TPOBEACHUA (PUIUUECKUX
OKCIEPUMEHTOB, aHAIW3a W MHTEPIpETalud HH()OPMAIlUHM, ONPEAEICHUs JOCTOBEPHOCTHU
MOJIy4YEHHOTO Pe3yJIbTaTa;

CO3JaHUE YCJIOBUHM Ul Pa3BUTUS YMEHUN IPOEKTHO-UCCIEAO0BATEIBCKOM, TBOPYECKOU
NEeSITEIbHOCTH;

pa3BuTHE HHTepeca K cepaM MpodecCHOHATBHOM e TeTbHOCTH, CBA3aHHON ¢ (PU3UKOM.

B cootBercTBum ¢ tpedboBarusmMu ®I'OC COO yrnyOnEHHBIN YypOBEHb W3YYEHUST YI€OHOTO
npeamera «@Pu3MKa» Ha YpOBHE CPEIHEro OOIIero oOpa3oBaHMs BHIOMpAETCs 00ydaroUIMMMUCH,
IUTAHUPYIOIIMMU ~ TPOJOJDKEHHEe 00pa3oBaHUsl MO  CHEHHATbHOCTSIM  (PU3UKO-TEXHHUYECKOTO
npoduIs.

Ha wusyyenue ¢usuku (yriay0Ja€éHHbIi YpoBeHb) HAa YpPOBHE CpedHero o01ero
oOpa3zoBanus oreoautcs 340 yacos: B 10 kiaacce — 170 yacos (5 yacoB B HeneJ10), B 11 kiacce
— 170 yacoB (5 4yacoB B HeleJ10).

[Ipennaraemselii B mporpamMe 1o (u3MKe MepeyeHb J1adOpaTOPHBIX U MPAKTUYECKUX padoT
ABJISIETCS PEKOMEHI0BaHHBIM, YUUTENb JeJIaeT BHIOOP MpOBEACHHUS J1a0OpaTOPHBIX PabOT U OMBITOB
¢ Y4ETOM UHAMBUAYAIBHBIX OCOOEHHOCTEH 00yUYaONIXCS.



COJEP)KXAHUE OBYYEHUA
10 KUIIACC

Pa3nen 1. Hayunblii MeTO MO3HAHMS NPUPOABI.

Odusnka — ¢QyHAaMEHTaNIbHAs Hayka O mpupojae. HaydHplii MeTON TO3HAHUS W METOJBI
UCCIIeIOBaHMs (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopusl B Mpoliecce MO3HAaHUS Mpupoisl. HabmioneHne u SKCIEpUMEHT B
dusuke.

CnocoObl m3MepeHus: (PU3NYECKUX BEIUYMH (QaHAJIOTOBBIE W IHM(POBBIE H3MEPUTEIHHBIE
prOOPHI, KOMITBIOTEPHBIC JATYUKOBBIE CHCTEMBI).

[TorpemHocTr n3MepeHU HU3NIECKUX BETMYHMH (a0COMIOTHAS M OTHOCUTEIbHAS).

MonenupoBanue (U3NYECKUX SBICHUM M MPOIECCOB (MaTepHaibHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJI0, UACAIbHAS JKUJKOCTh, UACAIBHBIA Ta3, TOYCUHBIN 3apsya). [ umoreza. Ouznmdeckuit
3aKOH, TPaHULIbI ero npuMeHuMocTH. Dusnyeckas Teopus.

Pors m mecto ¢usuku B (HOPMHUPOBAHMHM COBPEMEHHOW HAydyHOW KapTHHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomaol, npaKmMuKym.

N3mepenue cuiibl TOKa U HAMPSHKEHUS B LIEMU MTOCTOSIHHOTO TOKa MPU MOMOIIY aHAJIOTOBBIX U
U (PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ IMdpoBoil nabopatopuei mo ¢usuke. IIpumepsl u3MepeHHs (PUIUUECKUX
BEJIMYMH IIPU TOMOIIY KOMITBIOTEPHBIX JATYHUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe ABuxeHne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABMKeHUs. CucTema oTcuéTa.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Panuyc-BekTop MaTepuanbHOW TOYKH, €ro MPOEKIUU Ha OCH CHUCTEMbl KOOpAMHAT.
Tpaexropus.

[lepemenienne, CKOpOCTh (CpedHsisi CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHUE
MaTepUaJIbHOM TOYKH, MX MPOEKIMU Ha OCU CHCTeMbl KoopauHat. ClokeHHe MepeMenieHud u
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABUKEHUE. 3aBUCUMOCTH KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U MYTU MaTepuaibHONU TOUYKH OT BPEMEHH U UX TpapuKu.

CBobonHoe majneHue. YCKopeHrue CBOOOJHOro majaeHus. JBrkeHue Tena, OpOIIEHHOTO IO
yIJIOM K TOPU3OHTY. 3aBHCHUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUS MaTepUaIbHON TOYKU OT
BpPEMEHH U UX IpapuKu.

KpuBonuneriHoe nBuxeHue. [[BMKeHHEe MaTEepUaIbHOW TOYKM MO OKPY>KHOCTH. YTJIOBas U
auHeWHas ckopocth. Ilepwon u uactota oOpamenus. LleHTpocTpemutenbHoe (HOpMalbHOE),
KacaTeJlbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MaTepUAIbHON TOUKH.

TexHu4ecknue yCTpONCTBAa U TEXHOJIOTMYECKUE MPOLIECCHI: CIUOMETP, JBUKEHUE CHAPSIOB,
LEeNHbIe, lecTepEHYaThie U peMEHHBIE Mepeladl, CKOPOCTHBIE JTUQTHI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUéTa, MIUTIOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

CriocoObI uccae1oBaHus ABMKCHU.

Wnmroctpanus npeaenbHoro nepexoaa U u3MepeHue MTHOBEHHONW CKOPOCTH.

[IpeoOpazoBanue IBUKECHHM ¢ UCTIOTB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKECHHOM MTPOCTPAHCTBE.

Habmronenue aBM>XeHUs Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

Hanpapnenue ckopocTu MpH IBUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHME IMyTEW, TPACKTOPUM, CKOPOCTEH ABMIKEHHS OJJHOTO M TOTO € Tejla B Pa3HbIX
CHUCTEMax OTCUETA.



Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C LIEJIbI0 ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

H3mepeHne yCKOpeHHUs NpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBHMYKEHHUH 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBHXKCHHH.

N3mepenne yckopeHHusi CBOOOJHOTO TajeHus (PEKOMEHJIOBAHO HCITOb30BaHUE IU(POBOI
n1abopatopun).

N3yuenne ABWXKEHUS Teja, OPOIIEHHOTO0 TOPHU3OHTANBHO. [IpoBepka THUIIOTE3Bl O MPSAMOMN
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBHIO I0JIETA U HAYAJIBHON CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Teja MO OKPY>KHOCTH € TOCTOSIHHOM 110 MOJIYJIO CKOPOCTBIO.

HccnemoBanue 3aBUCUMOCTH TEpUOAa OOpalIeHUS KOHMYECKOTO MAasTHHKA OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH HproTona. MHepruanbHble cUCTeMbl OTCUYéTa. [IpUHIIMIT OTHOCUTEIHLHOCTH
lanunes. HennepumansHbie CUCTEMBI OTCUETA (OTpEeTiEHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cull.

Bropoii 3akoH HbroToHa 1711 MaTepUaJIbHOU TOYKHU.

Tpetuii 3akoH HploTOHA 1J11 MaTe€pUaIbHBIX TOUEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPAaBUTALIMOHHON 1 HHEPTHON MacCCHI.

Cuna TsKecTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOTO TAaJEHHUA OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI W OT reorpaguueckoi MUPOTHL. JIBM)KEHHE HEOECHBIX Tel U UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXKYIIETOCs C YCKOPEHHUEM.

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHUS CKOJBXEHUS M CHJIA TPEHHUS TOKOA.
Kosddunment tpenus. Cuna CONPOTHUBICHUS TPU IBMKCHUHM Tella B KHUIKOCTH WIHM rase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOT'O JIBH>KCHHUS.

Hasnenue. 'mapocrarndeckoe napinenue. Cuita Apxumena.

TexHuueckue YyCTpOMCTBA M TEXHOJOTMUYECKHE TMPOIECChl: MOAIIMIHUKYA, JABUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BHKEHUS TeJl B MHEPLHUAIBHBIX M HEMHEPIHAIBbHBIX CUCTEMAaX OTCUETA.

[IpuHUUIT OTHOCHUTEIBHOCTH.

Kauenne nByX WIWIMHIPOB WJIM IIAPOB PA3HOM MacChl € OAMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLMATIbHONW CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIy CHJI C POU3BEACHUEM MacChl Tela Ha
€ro YCKOpEHUE B HHEPIUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHMKAIOIINX B PE3YJIBTATE B3aUMOICHCTBUS TEI.

H3mepenne mace 1o B3auMoICHCTBHUIO.

HesecomocTs.

Bec Tena nmpu yCKOpEHHOM MOABEME U TTAJICHUH.

[lenTpob6exHbIe MEXaHU3MBI.

CpaBHeHHE CUII TPEHUS TTOKOs1, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

W3mepeHne paBHOECHCTBYIOIIEH CHUIT IPU IBUKEHUN OpYyCKa 10 HAKIIOHHOH MJIOCKOCTH.

[TpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHU ABMKEHUSI OpyCKa M0 HAKIOHHOM MJI0CKOCTH
HAa 33J]aHHOE PAaCcCTOSIHUE OT €0 MacCCHl.

HccenenoBanue 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HHMKAIOIIUX B IPYXHWHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3ydeHne ABUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTOM uepe3 NErkuit OJIoK.

N3mepenue kodpduimenTa TpeHHUs MO BEIMYMHE YIIIOBOTO KOX(PUIIMEHTa 3aBUCUMOCTHU
Frp(N).



HccnenoBanue nBuxeHus: Opycka o HaKJIOHHON TIOCKOCTH € TEPEMEHHBIM K03 (HUITMEHTOM
TPEHUS.

W3ydyenne nBuxKeHMs rpys3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. IlocTynarenbHOe W BpamiatenbHOE IBM)KEHHE TBEPAOTO Tena.
MOMEHT cuibl OTHOCUTENIBHO ocu BpaunieHus. I[lnedo cunbl. CrnoxeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBecUsI TBEPIOTO TeEA.

YcroitunBoe, HeycTOUMBOE, O€3pa3InIHOE PABHOBECHE.

TexHUuecKkne yCTpPOMCTBA U TEXHOJOTHYECKUE MPOLECChl: KPOHIITEH, CTPOUTENbHBIN KpaH,
peméTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBust paBHOBECH.

Bunasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccenenoBanue ycaoBuil paBHOBECUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALCHHUS.

KoHcTpynpoBanue KpOHIITENHOB U PACUYET CUIT YIIPYTOCTH.

N3yueHnue ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IIOMIAb ONOPHI.

Tema 4. 3aKkonbl COXpaAHEHUA 8 MEXAHUKE.

NMiynsC MaTepHaIbHOM TOYKHM, CHCTEMBI MaTe€pUalbHBIX TO4YeK. LleHTp Macc cucTeMbl
MaTepuaibHbIX TOYEK. TeopeMa o JBUKEHUH LIEHTpa Macc.

HMITynbC CHIIBI M1 I3MEHEHUE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MowmeHT umMIysbca MaTepuaibHON ToukH. [IpeacraBnenne o coxpaHeHMM MOMEHTA UMITYJIbCa
B LIEHTPAIbHBIX MOJIAX.

PaGoTa cuiibl Ha MaJIOM U Ha KOHEYHOM TiepeMelieHun. ['paduyaeckoe npenacraBieHne padoThl
CHUJIBI.

MOIIHOCTB CHJIBI.

Kunernueckass sHeprust MaTepuaqbHOW TOYKH. Teopema 00 HM3MEHEHWH KHHETHYECKOM
SHEPIMM MaTePUAIbHON TOUKH.

[loTrenumaneHple M HemoTeHUUanbHble cuibl. lloreHnumansHass sHeprus. lloreHnumanbHas
sHeprusi ynpyro naedopMupoBaHHON MpyxuHbL. [loTeHIManbHas SHeprus Tejaa B OAHOPOTHOM
rpaBUTallMOHHOM Itoisie. IloTeHnmanbHas 3Heprus Tena B TPaBUTALMOHHOM I10JI€ OAHOPOJIHOTO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuueckasi CKOpocTh. TpeThsi KocMHUYeCKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW YHEPTUU CHUCTEMBbI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIrHUHU.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM Il HUACATBHOM KUJIKOCTH KaK CJIEICTBUE 3aKOHA COXpPAHEHUs
MEXaHUYECKOW SHEPTUH.

TexHu4eckne yCTpONUCTBa U TEXHOJIOIMYECKUE MPOLIECCHI: IBHKEHUE PAKET, BOJOMET, KOIED,
NPYKUHHBINA MHCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE HAa KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

H3mepenne MOITHOCTH CHJIBI.

W3meHeHune sHepruu Teia Mpu COBEPIIEHUN PaOOTHI.

B3anMHble IpeBpalicHuss KUHETUHYECKON U NOTCHIIMAIBHOW DHEPIUil IIPU IEUCTBUHU HA TEJO
CHUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpruH MpU CBOOOTHOM HaICHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomul, RPAKMUKYM.

W3mepenue umnynbca Teaa 1o TOpMO3HOMY ITYTH.



N3mepenue CUitbl TATH, CKOPOCTH MOJICTH SJICKTPOMOOUIIS M MOIITHOCTH CHUJIBI TATH.

CpaBHEHHME U3MEHEHHS UIMITYJIbCA TENAa C UMITYJIbCOM CHUIIBIL.

HccnenoBanue coxpaHeHus UMITYJIbCa IPU YIPYTrOM B3aHUMOJICHCTBHH.

N3MepeHne KUHETHYECKOW SHEPTUHU TeJla 0 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS TIOTEHITUAIBHON SHEPTUN TIPYKUHBI C pA0OTON CHUITBI TPEHHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPU ABUKEHUHU TeJa MO0 HAKIIOHHOW MJIIOCKOCTH.

Pa3nea 3. MoJsekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIsipHO-KuHeTnyeckoil Teopun (MKT), wux ombiTHOE
obocunoBanue. Jluddys3usa. bpoyHoBckoe nBmkeHue. XapakTep ABWXCHHUS W B3aUMOJICHCTBHS
yacThll BemiecTBa. MoJlen CTPOEHHUsS Ta30B, KHUAKOCTEH W TBEPABIX TEI U OOBSICHEHHE CBOWCTB
BEIIIECTBA HA OCHOBE ATUX Mojelei. Macca u pasMmepbl MosieKy (atoMoB). KonnuecTBo BemecTsa.
[TocTostnnas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl e€ wu3mepenus. Illkama temmeparyp
Ilenbcus.

Mopenp uaeanbHOro raza B MOJEKYISIPHO-KMHETUYECKON TEOPUU: YaCTULBI ra3a JBUKYTCS
XA0THUYECKHU U HE B3AUMOJICHCTBYIOT IPYT C IPYTOM.

["a3oBbIc 3akoHBI. YpaBHeHUE MenaeneeBa—Kianeiipona. AGconoTHas Temmneparypa (Ikana
temrniepatyp KenbBuna). 3akon JlanbroHa. M3omponecchl B HACATBHOM ra3e C IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mnpeacTaBieHHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
u3obapa.

CB43b MEXIY JABJICHUEM U CPEIHEH KMHETUYECKON SHEpPruer MOCTYMaTeIbHOIO TEMJIOBOTO
JBUKEHHST MOJIEKYJT UCaIbHOTO Ta3a (OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KHHETHUYECKON TEOpHUH
UJICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITepaTypbl TEPMOJUHAMUYECKONW CHCTEMBI CO CPeIHEeH KHMHETHYECKON
SHEPIrHel MOCTYyNaTeNIbHOTO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHUuyeckue ycTpocTBa U TEXHOJIOTUYECKUE MTPOLIECCHl: TEPMOMETP, OApOMETp, OTyUeHUE
HaHOMaTEPHAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHMSI YaCTHUIL BEILIECTBA.

Monenb OpOyHOBCKOTO JIBUKEHHSL.

Bunieoponuk ¢ 3amuchio peatbHOr0 OPOYHOBCKOTO JIBHKEHUS.

Huddy3us xuakocTei.

Mogens onbira IITepna.

[TputspkeHne MoJIeKyI.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmronenue u ncciaenoBaHue U30MPOILIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue mpoliecca YCTaHOBJIEHUS! TEIUIOBOTO PaBHOBECHS INPHU TEIUIOOOMEHE MEeXay
ropsiuei U XOJIOAHOU BOJOM.

W3ydyeHre U30TEpPMUYECKOT0 TMpoliecca (PEKOMEHJOBAHO HCIIONb30BaHHE HUGPOBOM
n1abopatopun).

N3yueHnne n30X0pHOro mporecca.

Wzydenue n3obapHOro mporecca.

[IpoBepka ypaBHEHHUS! COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (T][]) cucrema. 3amanne BHEUMTHUX YCJIOBHH ISl TEPMOJIMHAMUYCCKOMN
cucteMbl. BHellHue U BHYTpeHHHE mapaMmeTphl. [lapameTpbl TepMOIMHAMHYECKON CUCTEMBI Kak
CpEeHME 3HAYEHUS BEJIMYMH, ONKUCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano tepMoauHaMuku. CamMONpOU3BOJIbHAS pellakcalus TePMOIUHAMUYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.



Mogenb wuAealbHOTO Tra3a B TEPMOJMHAMHKE — CHUCTEMa YpaBHEHUW: YypaBHEHUE
MenneneeBa—Kianeiipona u BeIpakeHUE JJIsl BHYTPEHHEN SHEPTrUr. Y CJIOBUS TPUMEHUMOCTH 3TOU
MOJICJIA: HU3KAasl KOHIIEHTpPALMsSl 4YaCTHUIl, BHICOKHME TeMIlepaTypbl. BblpaskeHue s BHYTpEHHEU
SHEPIUH OJHOATOMHOI'O UJI€ATbHOTIO Ia3a.

KBa3zucratnueckue u HeCTaTUYECKHE MTPOLIECCHI.

DneMeHTapHas pabora B TepMoanHamuke. Beraucienue paboTel mo rpaduky mporiecca Ha
pV-nuarpamme.

Tennonepenava kak cnocod U3MEHEHUSI BHYTPEHHEH YHEPTUN TEPMOAMHAMHUYIECKON CHCTEMBI
0e3 coBepiieHus padboThl. KOHBEKIINS, TETIONPOBOIHOCTD, U3ITy4CHHUE.

KonugectBo Temnotel. TemnoéMKkocTs Tena. Y ienpHas U MOJIIpHas TEINIOEMKOCTH BEIIECTBA.
VYpaBHeHue Maiiepa. YuenbHas TEIIOTa CropaHds TOIUMBA. Pacd€r konudecTBa TEIUIOTHI NpU
teroniepenaye. [lonstue 06 agrabarHOM Tporiecce.

[lepBoIit 3aK0H TepMonuHaMHUKH. BHyTpenHss sHeprus. KonndecTBo TemnoTsl 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUHA TEPMOJIUHAMUYECKON CHCTEMBI.

BTopoii 3ak0H TepMOJMHAMUKH J1JIsi PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE
COCTOSTHUE TEPMOAMHAMMUYECKON CHUCTEMBbI MPOXOAMT €IUHCTBEHHas aauadara. AOCONIOTHas
TeMIieparypa.

BTtopoil 3ak0H TEpMOJMHAMMKH JJII HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXHO IEpeaaTh
TEIUIOTy OT Ooyiee XOoNOmHOTO Tena K Oonee Harperomy 0e3 kommencanuu (Kmaysmyc).
HeoOpatumMocTh NpUpOIHBIX MPOIECCOB.

[Ipunuuns! geiictBus TernoBeix MamuH. KIT/I.

MakcumanbHoe 3naduenue KIIJI. [ukn Kapno.

DKOJIOTUYECKUE ACTIEKThl HCIONb30BaHMS TEIUIOBBIX JBHUrareneil. TeroBoe 3arpsi3HEHUE
OKPYKaIOIEe Cpeabl.

TexHu4yeckne YCTpPOMCTBA M TEXHOJIOTMUECKHE MPOLIECChl: XOJOIUIbHUK, KOHIUIIMOHED,
TU3ETbHBIA W KapOIOpaTOpHBIM JBUTATENH, IMapoBas TypOWHA, TMOJIYYEHHE CBEPXHHU3KUX
TEMIIEpaTyp, YTHIM3ALUs «TEIUIOBBIX» OTXOJI0B € UCIIOIb30BAHUEM TEILIOBOTO HACOCA, YTUIU3ALMUS
OMOOPraHNYECKOT0 TOILTUBA JJIsl BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenne Temmneparypsl Mpu ainadaTHUeCKOM PaCIIHpEHUH.

Bo3nyiiHoe oruuBo.

CpaBHeHuE YIENbHBIX TEIUIOEMKOCTEH BELLIECTB.

CniocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue annabdaTHOTO mpoIecca.

KomnbproTepHbie MO/ICNIH TETUIOBBIX IBUTATENCH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKmuKym.

N3Mmepenne yaenbHOU TeMIOEMKOCTH.

UccnenoBanue mpoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3yueHue B3aMMOCBSI3M HSHEPTUM MEKMOJIEKYJISIPHOTO B3aUMOJEHCTBUS U TEMIIEPATYpPbI
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoovl.

[TapooOpa3oBanne W KoHAeHcalusa. VcrmapeHne W KUINEHHE. YJelbHas TeruioTa
napooOpa3oBaHMUA.

Hacepliennsle 1 HeHachleHHbIE Mapbl. KauecTBeHHas: 3aBUCMMOCTD IJIOTHOCTH M JIABJICHUS
HACBIIICHHOTO TMapa OT TEeMIEpPaTypbl, MX HE3aBHUCUMOCTh OT O00BEMA HACHIIICHHOTO IMapa.
3aBUCHUMOCTB TEMIIEPATypPbl KAIICHUS OT JaBJICHUS B KUIAKOCTH.

BrnaxnocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAKHOCTD.

Teépnoe teno. Kpucranmnmdyeckne u amopdHbie Tena. AHU30TPOIHSI CBOHWCTB KPHUCTAJIIOB.
[TnaBnenue u KpuctayuM3alys. Y qeibHas TeruioTa miasieHus. CyonuMarius.

Hedbopmarmuu TBEpAOoro Tena. Pactsokenme u cxarue. Cnur. Moayne FOwra. Ilpenen
ynpyrux aedopmaruii.



TennoBoe pacmupeHre XUAKOCTeH M TBEPABIX Tel, 00ObEMHOE W JMHEWHOE pacIIUpeHHe.
AHTapMOHHM3M TEIUIOBBIX KOJeOaHUI YacTHUI] BEIIECTBAa KaK MPUYMHA TEIMJIOBOTO PACIIUPEHUS Tel
(Ha KaYECTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHEepruu B (ha30BBIX MEPEXOaX.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOEe HaTspkeHue. KoaddunueHT mnoBepXHOCTHOro HatskeHHMs. KanuispHbie
siBJIeHUS. J[aBJIeHKE 110 UCKPUBIIEHHON NTOBEPXHOCTHIO )kukocTu. Popmyita Jlamnaca.

TexHu4eckne yCTpONCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: )KUIKUE KPUCTAIIbI, COBPEMEHHBIE
MaTepHabl.

Hemoncmpayuu.

TemnnoBoe paciupeHue.

CBolicTBa HaCBIIIEHHBIX MapoB.

Kunenue. Kunenue npy noHUKEHHOM J1aBIICHUH.

N3mepeHne cuilbl HOBEPXHOCTHOTO HATSKEHUS.

OMBITHL ¢ MBUIBHBIMH TJIEHKAMHU.

CwmaunBanue.

Kanunnsipuele siBiaeHusl.

Moaen HEHEIOTOHOBCKOH YKUIIKOCTH.

CriocoOb1 U3MepeHHsI BIaKHOCTH.

HccenenoBanue HarpeBaHMs U IUIABJICHUS] KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Hab6mronenue mansix aedopmarmii.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIAPEHUST )KUIKOCTEH.

H3mepenue yenpHOM TEMIOTHI ILUIABJICHUS JIbJA.

N3ydeHune CBOKMCTB HACHIIIEHHBIX MTApOB.

N3mepenne abCoMOTHOI BIIaXXHOCTH BO3/yXa U OIIEHKA MacChl MapOB B IOMELICHHUH.

N3mepenune ko3 puiierTa moBepXHOCTHOTO HATSHKEHUSI.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JeOpMalliU PE3MHOBOrO 00Opasiia OT MPUIIOKEHHOW K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzauust Teln U €€ NpOSBICHUS. DJEKTpUYeCKuM 3apsn. J[Ba BuAA 3JIEKTPUUECKHUX
3apsiaoB. [IpOBOIHUKY, TUAIEKTPUKH U MOJYIPOBOJAHUKH. DJIEMEHTAPHBIN AJIEKTPUUYECKHUM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsia.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onektpuueckoe nose. Ero nefictBre Ha 3J€KTpUYECKUE 3apsibl.

Hampsox€anocTs  anekTpuueckoro mojs. [IpoOHbiii  3apsa.  Jluaum  HanpspkEHHOCTH
AIIEKTpUYECKOro 1nosist. OHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaTbHOCTh 3JEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHUMAIOB M HaIpsIKEHUE.
[ToTrenuuanbHas 3Heprus 3apsja B AJIEKTPOCTaTUUECKOM moJie. [loTeHnuan 3aeKTpocTaTH4ecKOro
noJis. CBs3b HANPSKEHHOCTHU MOJIS M PA3HOCTH MOTEHLUATIOB ISl 3JIEKTPOCTATUUECKOTO OIS (Kak
OJIHOPOAHOTI0, TAK U HEOJHOPOIAHOIO).

[TpuHIMIT CynEepNO3UIIUHN AIEKTPUUECKUX TOJIEH.

[lone Ttoueuynoro 3apsina. Ilome paBHOMepHO 3apsikeHHOM cdepsl. Ilome paBHOMEpHO
3apsoKeHHOTO 1o 00BEMY 1mapa. [lome paBHOMEpHO 3apsoKeHHOW OECKOHEYHOW IUTOCKOCTH.
KapTtune! nuHMi HanIpsHKEHHOCTH 3TUX TTOJIEW U DKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM I0JIE. Y CIOBUE PABHOBECUS 3apsI0B.

JIN3IEKTPUKY B 2JIEKTPOCTATUYECKOM IoJIe. J{ManekTpuueckas MpOHUIIaEMOCTh BELIECTBA.

Konaencarop. 21eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh MIIOCKOTO KOHAEHCATOPA.



[TapannensHoe COEJIUHEHHE KOHJIEHCATOPOB. ITocnenoBarenbHOE COEIUHEHHE
KOHJIEHCAaTOPOB.

OHeprus 3apsyKEHHOT0 KOHJEHCATopA.

JIBrKeHne 3apsyKeHHOW YacTUIbI B OJHOPOAHOM 3JIEKTPUYECKOM TOJIE.

TexHuueckne ycTpolcTBa M TEXHOJIOTMUECKHUE IIPOLIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE 3JeKTponpuOOpoB, KOHIEHCATOPHI, reHepaTop Ban nae
I'paada.

Hemoncmpayuu.

Y CTpOUCTBO U IPUHLAI JEHCTBUS DJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3apSHKEHHBIX NIAPUKOB.

DIIEKTPUUYECKOE TT0JIE€ IBYX 3apsKEHHBIX IJIACTHH.

Mogaenb snekTpoctarudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKY B 3JEKTPUUYECKOM TIOJIE.

DJIEKTpOCTAaTUUYECKas 3alUTA.

YCTpOUCTBO U IEHCTBUE KOHICHCATOPA IIOCTOSSHHON U IIEPEMEHHOU EMKOCTH.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IUIOIIAJN IUIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus AMEKTPUUIECKOT0 MOJIs 3apsHKEHHOT0 KOHJIEHCATopa.

3apsaka U pa3psika KOHAEHCAaTopa 4Yepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomeol, RPAKMUKyM.

OueHka cul B3auMOJEHCTBUS 3apsHKEHHBIX TE.

Habmionenue mpeBpalieHusi SHEPruu 3apsHDKEHHOTO KOHACHCATOpa B DHEPTHI0 U3TyYCHHS
CBETOJINO/1A.

N3ydenune npoTekaHus TOKa B LEMH, COJEPKAIIEH KOHAECHCATOP.

Pacripenenenue pa3HOCTH MOTCHIIMATIOB (HANPSHKEHUS) MPU TIOCTIEIOBATEIILHOM COSAMHEHUH
KOHJIEHCAaTOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. [locmosannwlil 31eKmMpudecKuil mokx.

Cwita Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CymeCTBOBaHUS IMOCTOSIHHOTO — 3JIEKTPUYECKOro Toka. VICTOYHMKHM — TOKa.
Hanpspoxkenue U u DJ1C &.

3akon OMa 11t yyacTKa LETH.

DIIEKTPUYECKOE CONPOTUBIIEHHE. 3aBUCHUMOCTb COITPOTUBIIEHHS] OJTHOPOJHOTO IPOBOJHUKA OT
€ro JJIMHBI U TUIOIIAIU IIOTIEPEYHOT0 CEUEHUs. Y IeIbHOE CONIPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJIENbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHMKOB. Pacuér
pa3BeTBIEHHBIX 3ekTpuueckux neneil. [Ipasuna Kupxrodga.

PaGoTa snexktpuueckoro Toka. 3akon Jlxoyns—Jlenna.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TemIoBasi MOLUIHOCTD, BbIAEIsIEMAasi HA PE3UCTOPE.

OJIC u BHyYTpEeHHEE CONPOTUBJICHUE UCTOYHHUKA TOKA. 3aKoH OMa il TIOJTHOM (3aMKHYTOM)
ANEKTpUUECKOM enu. MonHoCcTh HICTOYHUKA TOKa. KopoTkoe 3aMbIkaHue.

KoHzeHcaTop B ienu MOCTOSTHHOTO TOKa.

TexHnueckue ycTpolcTBa U TEXHOJOTMYECKUE MPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CYETUHK JIEKTPUUECKOU SHEPIHH.

Hemoncmpayuu.

W3mepenne cuitbl TOKa U HAPSHKEHMUS.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUs JUIsl  PE3UCTOpa, JIaMIIbl
HaKaJINBaHUs U CBETOIHO/A.

3aBUCUMOCTh COMPOTHUBJICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MIONIEPEYHOI0 CEYEHUSI U MaTepHuana.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIICHUSI IPU MTOCTOSIHHOM HATNPS>)KEHUH.

[Ipamoe wu3mepenne DJIC. KopoTkoe 3aMblkaHuE TaJlbBAaHUYECKOTO JJIEMEHTAa U OIICHKA
BHYTPEHHETO COMPOTUBIICHHUS.



Crioco0bI coeMHEHHsI ICTOYHUKOB Toka, DJ[C Garapeii.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMH MCTOYHHMKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuii 3xkcnepumenm, nadopamopnusie padomuol, RPAKMuUKyM.

HccnenoBanue cMEIaHHOTO COEIMHEHNUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSDKEHUS JUIsl JIaMITbl HAKAJIMBAHUS.

VYBenuueHue npejenia u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenue 3/1C u BHYTpEHHET0 CONPOTUBIICHHS] HICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu IJ[C rajibBaHMYECKOro 3JIEMEHTa OT BPEMEHHM MPHU KOPOTKOM
3aMbIKaHUU.

HccenenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMH MCTOYHHMKA TOKA OT CHJIBI TOKA B
LENH.

HccenenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DJeKTpHUYecKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTUBIICHUSI METAJIJIOB OT TeMIleparypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonmynpoBonnuku. CoOCTBEHHAs! U MIPUMECHAs! TPOBOIUMOCTH IOJYIIPOBOAHUKOB. CBOMCTBA
p—n-niepexona. [ToxynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUH TOK B D3JIEKTPOJIUTAX. OJIEKTPOJIUTHUYECKAs AUCCOLMALMs. OIEKTPOJIU3.
3akonbl Dapanes s AJIEKTPOIn3a.

DnexkTpuueckuil Tok B razax. CaMOCTOSTENBHBIN U HECAMOCTOSITENbHBIN pa3psia. Paznuunbie
THUIBI CAMOCTOSITENBHOTO pazpsiaa. Monnus. [1nazma.

TexHuueckue ycTpoiicTBa M  IPAKTUYECKOE IPUMEHEHHWE: Tra30pa3psaHble  JIaMIIbl,
JEKTPOHHO-Ty4YeBasi TpyOKa, MOJYNPOBOJHUKOBBIE HPHOOPBI: NHUOMA, TPAaH3UCTOp, (OTOAUO,
CBETOJINO/I, TaJIbBaHUKA, paQUHUPOBAHIE MEH, BHITIJIABKA AITIOMUHHUS, SJIEKTPOHHAS MUKPOCKOITHSI.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 2JIEKTPOJIUTOB.

3akoHbI 3eKTpoan3a Papazes.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.

CpaBHeHHME NIPOBOJUMOCTH METAJIJIOB M MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii 3kcnepumenm, nadopamopnusie padomeol, RPAKMUKYM.

Habmonenue anekrponusa.

N3mepenue 3apsaa 0OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3nYecKUl NPAKTUKYM.

CnocoObl u3MepeHust PU3NYECKUX BEJIUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMITBIOTEPHBIX  JIaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE MOTPEIIHOCTH U3MepeHui pu3nyeckux BenndyuH. OLeHKa rpaHull MOrPEeuIHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEpPEHUH, MCCICIOBAHUI 3aBUCUMOCTEH (DPU3MYECKHX BEIUYHH,
IIPOBEpPKa MPEUIOKEHHBIX THMOTE3 (BBIOOp M3 paboOT, OMUCAHHBIX B TEMaTHYECKHX pa3jerax
«YYeHNYECKHI SKCIIEPUMEHT, JIAOOPATOPHBIE paOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenune kypca ¢usuku yriyonaéHHoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C Y4ETOM
COJIepKaTeNbHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMH MaTeMaTHUKH, OMOJIOrHH, XUMUH, reorpadun
Y TEXHOJIOTHH.

Mesicnpeomemnovie nOHAmMUA, CEA3AHHbLIE C U3YUEHUEM MEMO008 HAYUHO20 NO3HAHUA:
SIBIICHUE, HAY4YHBIH (akT, TUMoTe3a, (Qu3uveckas BeNIWYMHA, 3aKOH, TEOpHs, HaONIO/ICHNUE,



HKCIEPUMEHT, MOJCIUPOBAHHUE, MOJIENIb, U3MEPEHUE, MOTPEITHOCTH H3MEPEHHN, N3MEPUTEIbHBIC
npuoOopsI, U poBast 1ad0paToOpHs.

Mamemamuka: pelieHue CUCTeMbl ypaBHeHU. JIuHeiHas ¢yHkuus, napabosna, runepbona,
uX rpaduKu U CBOMCTBa. TpHUroHoMeTpuueckre (GpyHKIHU: CHHYC, KOCHHYC, TAaHTCHC, KOTaHTEHC,
OCHOBHOE TPHUTOHOMETPHUYECKOE TOXAECTBO. BEKTOpHl M MX NPOEKIMM Ha OCH KOOPJAWHAT,
CIIO’KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBWKEHHE B KHUBOW mpupone, auddysus, ocMoc, TermaooOMeH
KHMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHNE OKPYKAIOMIEH Cpe/bl, yTHIN3aHsd OHOOPTaHHYECKOTO
TOIJIMBA JJISi BBIPAOOTKH «TEIJIOBOM» M DIEKTPOIHEPIUMH, MOBEPXHOCTHOE HATSKECHHUE U
KaIWUIIPHBIC SIBIICHHUS B IIPUPO/IE, JICKTPHUECKHE SIBICHHS B )KUBOH MPHPOJIE.

Xumuna: TUCKPETHOE CTPOCHHUE BEIIECTBAa, CTPOSCHHE aTOMOB M MOJIEKYJ, MOJb BEILECTBA,
MOJIIpHAsi Macca, MOJydeHHe HAaHOMAaTepUaJIOB, TEIUIOBBIC CBOWMCTBA TBEPHBIX TEI, KHUIKOCTEH H
ra3oB, )KHJKHAE KPUCTAILIBI, SJICKTPUUECKHE CBOWCTBA METAIJIOB, HJIEKTPOJIUTHYECKAs AUCCOLIMALINS,
raJbBaHUKA, HIEKTPOHHAS MUKPOCKOIIHSL.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeobpa3oBaHue IBMKEHUH C WCIIOJIB30BAHUEM MEXAHHU3MOB, YUET CyXOro M
KHJIKOTO TPEHUS B TEXHUKE, CTATHYECKUE KOHCTPYKIIUH (KPOHILUTEHH, peméryaTble KOHCTPYKLIUN),
UCTIONIb30BAaHUE 33aKOHOB COXPAHEHMS MEXaHWKHM B TEXHUKE (THPOCKOMN, BOJOMET W JApYTue),
JIBUTATENIb BHYTPEHHETO CropaHusi, napoBas TypOHHA, OBITOBOW XOJOIWJIBHUK, KOHIHUIIMOHEP,
TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MAaTepualioB, B TOM YHCJIE€ HAaHOMAaTEpPHUANIOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYeCKas 3allluTa, 3a3eMIICHHE 3JIEKTPONpHOOpPOB, razopaspsiiHble
JIaMIIBI, TOYIPOBOAHUKOBBIE TPUOOPHI, TAIbBAHHKA.

11 KJJACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anmoneiicTBre MOCTOSTHHBIX MArHUTOB U MMPOBOJHUKOB ¢ TOKOM. MaruutHoe noJie. Bektop
MarHUTHOW MHAYKUMH. [[pyHIMN Cyneprno3uuuy MarHuTHBIX NOJIeH. JIMHMM MarHUTHOW MHAYKLWH.

MarauTHoe 1moJjie MpOBOJHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KATYIIIKA U KPYTOBOT'O BUTKA).
OmneiT OpcTena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuna JlopeHua, e€ HanpaBiIeHUE U MOAYIIb. J[BUyKEeHUE 3apsyKEHHONW YacCTHUIBI B OTHOPOAHOM
MarHuTHOM noJie. Pabora cumsr JlopeHniia.

MarunutHoe nosne B Beuectse. GeppoMarHeTuky, rnapa- U 1uaMarHeTUKH.

TexHUuecKkrne YCTPOMCTBA M TEXHOJOTMYECKHE TMPOLECChl: MNPUMEHEHUE MOCTOSHHBIX
MAarHuTOB, JJEKTPOMArHUTOB, TECTEP-MYJIBTUMETpP, OJJIEKTPOABHUraTeNb SKOOM, YCKOpUTEIH
3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kapruna nuHui MHIYKIIME MarHUTHOTO TIOJIS TIOJI0OCOBOTO M TIOJIKOBOOOPA3HOTO MOCTOSTHHBIX
MAarHuToB.

KapTtuna nuHuid MAarHUTHOW MHAYKIWH MOJS JUIMHHOTO MPSAMOr0 MPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJIHMKA, KATYIIKU C TOKOM.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

HaGmronenne ABMXEHUS MTydKa AIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIIUTT AEHCTBUS AIEKTPOU3MEPUTEITHHOTO MPUOOPa MarHUTOAICKTPHIECKOU CHCTEMBI.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padbomul, nPAKMUKYM.

HccnenoBanne MariuTHOTO MOJIS MOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOHCTB (heppoOMarHeTHKOB.

Uccnenoanue neicTBUs MOCTOSHHOTO MarHUTa Ha pAMKY C TOKOM.

N3mepenue cunel AMiepa.



N3yuenue 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHrie MAarHUTHOW MHAYKIIMA HA OCHOBE U3MEPEHUS CHIIbI AMIIEpa.

Tema 5. InexkmpomazHumnan uHOYKyus.

SIBnenne snaeKTpOMarHUTHONW HHAYKIUU. [loTok BekTopa MarHuTHOM HHAYKIUU. I[C
MHAYKIHMH. 3aKOH 3JIEKTpOMarHuTHoi uHaykuun Papazes. BuxpeBoe sanexrtpuueckoe nosue. Toku
dyko.

OJ1C uHAYKIMY B TPOBOJHUKE, IBUKYIIEMCS] B OTHOPOIHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenua.

WunyktuBHocTh. KaTymka WHIYKTUBHOCTH B IIENM TOCTOSHHOTO TOKa. SIBieHue
camouHaykiuu. IJIC caMOMHIyKIIHH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHu4eckue yCcTpOMCTBa U TEXHOJOTUYECKHE MPOIECChl: MHAYKIIMOHHAS Me€4Yb, COJICHOU],
3aIATA OT JIEKTPU3ALUH TEJI IPU ABUKECHUU B MArHUTHOM I10JI€ 3€MJIN.

Hemoncmpayuu.

Habmroienue siBieHust 31€KTPOMarHuTHOM MHYKITUH.

Uccnenoanue 3apucumoct 1C UHAYKIIUU OT CKOPOCTH U3MEHEHUSI MArHUTHOTO TIOTOKA.

ITpaBuio Jlenna.

[Tanenune MarauTa B aTFOMUHUEBOH (MEHOI) TpyoOe.

SIBrieHME CAaMOMHIYKIIUH.

Uccnenoanue 3aBucumoctu DJ{C caMOMHIYKUIHUM OT CKOPOCTH HM3MEHEHHUS CUJIbl TOKa B
LEIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue siBIEHUS IEKTPOMATHUTHOM MHIYKIUU.

OrnpezeneHre UHAYKIIMA BUXPEBOT'O MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CAMOMHIYKIUU.

COopka Mozenu 3JIeKTPOMarHUTHOTO FeHepaTopa.

Pa3nen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenpHast cucrema. CBOOOAHBIE KOJIEOaHUS.

["apmonnueckue konebanuss. Kunemarndeckoe U AMHAMUYECKOE ONHUCAHKUE. DHEPTreTHICCKOE
OMHCaHue (3aKOH COXPAHEHHUS MEXAHWYECKOW »HHEpruu). BhIBOJ TUHAMUYECKOTO OIMHUCAHUS
rapMOHMYECKHUX KOJeOaHUI U3 UX SHEPreTHUECKOT0 M KHHEMATHUECKOTO OMHUCaHUS.

Avmmutyga u ¢asza konebanuil. CBs3b aMIUIUTYABl KOJIGOAHWI HMCXOTHOW BEITHUYHUHBI C
aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTH U YCKOPEHHSL.

Ilepuon m wacrora kosnebGanuii. [lepnon Manbix cBOOOIHBIX KOJIEOAHMH MaTeMaTHUECKOTO
masiTHUKA. [leproa cBOOOAHBIX KOeOaHUI TPYKUHHOTO MasTHUKA.

[Monarue o 3aryxaroumx kKonebaHusix. BeinyxkaeHHbsle konedanusi. Pesonanc. PezonancHas
KpuBas. BiusiHue 3aryxaHust Ha BUJl PE30HAHCHOW KPUBOU. ABTOKOJICOAHUSI.

TexHUYeCKUe YCTPOMCTBA M TEXHOJOTMYECKHUE TMPOLECChl: METPOHOM, Yachl, Kauemw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

Habmronenne He3aBUCHMOCTH MEPHO/Ia MAJTbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IBL.

HccnenoBanue 3aTyxammuX KOJeOaHU 1 3aBUCUMOCTH TIEpUojia CBOOOIHBIX KOJIEOaHHUH OT
CONPOTHUBIICHUS.

UccnenoBanne kojeOaHWii Tpy3a Ha MACCHBHOM TIPY)XHWHE C IeEIbi0 (HOPMUPOBAHHS
MpEeJICTaBICHUA 00 UIeaIbHON MOJIENN TPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU NpU KoieOaHUsIX rpy3a Ha MpYyKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHHIA.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.



N3mepenue neprona cBOOOAHBIX KOJEOAHUN HUTSHOTO U MIPYKHHHOTO MasSITHUKOB.

W3ydeHne 3aKOHOB JABM)KEHUS Tela B X0JIe KoJieOaHH Ha yIIpyrom MnojaBece.

N3yueHue NBUKEHUSI HUTSIHOTO MasiTHUKA.

[TpeoOpazoBanue FHEPTHH B IPY>KUHHOM MasTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYBI 3aTyXAIOMUX KOJIEOAHUH.

HccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. DnexkmpomazHumnvle Koiedanus.

KoneGarenbuplii  KOHTYp. CBOOOIHBIE OSJIEKTPOMAarHUTHBIE KOJICOAHWUS B HJICATHHOM
konebatenbHOM KoHType. Dopmyma Tomcona. CBs3b aMIUIMTYIBI 3apsga KOHIEHcCATopa C
aMIUIUTYIOM CUJIbI TOKA B KOJI€0ATEIIbHOM KOHTYpE.

3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM KOJeOaTeTbHOM KOHTYPE.

3aryxamolue  2JIEKTPOMAarHuTHbIE  KojeOaHus.  BBIHYXJEHHbIE  DJIEKTPOMAarHUTHbBIE
KoJie0aHusl.

[lepemenHbIN TOK. MOITHOCTH IEPEMEHHOTO TOKA. AMIUIMTYIHOE U JEHCTBYIONIEE 3HAUCHUE
CWJIBI TOKA Y HATIPSDKEHUS TIPU Pa3IMyHON (popMe 3aBUCIMOCTH TIEPEMEHHOTO TOKa OT BPEMEHH.

CunyconganbHbI MEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlIKa MHIYKTUBHOCTU B
LENU CUHYCOUAAIBHOTO IIEPEMEHHOI0 TOKA. Pe30HaHC TOKOB. Pe30HaHC HaIpsy)KEHU .

UneanpHbiii  Tpanchopmarop. [IpomsBonacTBo, mepegada W TOTPEOICHHE AICKTPUUYCCKOM
SHEPTUH.

DKOJIOTUYECKHE PUCKH MPH MPOU3BOACTBE 3JEKTposHepruu. KympTypa HCHOIB30BaHUS
AJIIEKTPOIHEPTUH B TOBCEAHEBHOM KH3HHU.

TexHUYecKre yCTPONCTBA U TEXHOJOTUUECKHE MPOLIECCHI: JIEKTPUUECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpOoIepeiay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

3aBHCHUMOCTh YaCTOThI CBOOOIHBIX KOJeOaHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcnumiorpaMMsbl SJIEKTPOMarHUTHBIX KOJICOaHUA.

I'eneparop He3aTyXaroIMX JIEKTPOMArHUTHBIX KOJICOaHU.

Monenb 37eKTPOMarHUTHOTO TeHEpaTopa.

BrinyKIeHHBIE CHHYCOMIANTbHBIE KOJIeOaHNsI.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH [IEPEMEHHOI0 TOKa.

Pe3onanc mpu mocienoBaTeIbHOM COCIMHEHUH PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIIMIT ASUCTBUS TpaHchopMaTopa.

Monenb TUHUY 3JIEKTpoIiepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3yuenune Tpanchopmaropa.

UccnenoBanue mnepeMEHHOro TOKa 4epe3 IMOCIeAOBATEeIbHO COEAUHEHHBIE KOHIEHCATOP,
KaTYyILKYy U PE3UCTOP.

Habmroienne 31eKTpoMarHuTHOTO Pe30HAaHCa.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL.

MexaHnuyeckue BOJIHBI, YCIIOBUSL UX pacnpocTpaHeHus. [lonepeunble U MpoaoibHbIE BOJIHBI.
[Iepuoa, ckOpoCTh pacrpoOCTpaHEHUS U AJMHA BOJHBI. CBOMCTBA MEXaHUYECKHUX BOJIH: OTPAXKEHUE,
npesioMyeHue, THTEpPEPEeHITNI U TUPPAKITHUI.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

[IlymoBoOe 3arpsisHEHHE OKPYKAIOIIEH CPEbI.

DNEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS HW3JIYYEHHUS JJICKTPOMATHUTHBIX BOJIH. B3anmnas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  SJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)XE€HUE,  MPEJOMIICHHE,  MOJIApU3alus,
uHTephepeHIrs U TudpaKIius.

[IIkana 3MeKTPOMarHUTHBIX BOJH. [I[puMeHeHNEe SJIeKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.



[IpuHuMnIB! paguocBs3u U TeneBuacHus. Paguonokaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpPOHCTBA M IPAKTHUECKOE INPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
panap, paauonpuEMHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBU-neus, ynbTpa3BykoBas JUarHOCTHKA
B TEXHUKE U MEJUIIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYyKa.

3aBUCUMOCTbD JITMHBI BOJIHBI OT YaCTOTHI KOJIeOaHMIA.

Habmioienue orpaskeHus ¥ NpeaoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepepeHny u 1udpakiud MEXaHHUECKUX BOJH.

AKYCTHYECKUI PE30HAHC.

CBolicTBa yabpTpa3ByKa U €ro IPUMEHEHHE.

HabGnronenue cBs3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILIUTY/ION M 9acTOTOM KOJIeOaHMiA.

HccnenoBanue cBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MIPEIOMIICHUE, MTOJISIPU3ALINS,
nudpakiys, HTHTEpPEpeHITHs.

OO6HapyxeHne HHPPaKpacHOTO U YIbTPapHOIETOBOrO U3ITyUCHUI.

Yuenuueckuii 3kcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3yueHne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHetHOE pacnpoCTpaHEHUE CBeTa B OJHOpoAHON cpexae. Jlyu cBera. ToueuHblid
MCTOYHUK CBETA.

OtpakeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue wH300pakKeHUH B IIJIOCKOM
3epkaine. Cheprueckue 3epkania.

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeNb MPEIIOMIICHUSI.
OTHOCUTENBHBIM MOKa3aTeab NpesnoMieHus. [10CTOSSHCTBO 4acTOThI CBETa M COOTHOLIEHUE JUIMH
BOJIH IIPY NIEPEXO0I€ MOHOXPOMATHUECKOI'O CBETA Yepe3 TPaHUILy pa3zieia AByX ONTHUYECKUX CPEL.

Xon nmydeit B mpusme. Jucnepeust ceeta. Cl0KHBIN cocTaB 6emoro ceera. L[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbIi yroi oaHoro BHyTPEHHETO0 OTPaKeHUS.

Colwuparomue U paccerBaroniye JUH3bI. ToHKas JTuH3a. POKYCHOE PACCTOSHUE U ONTUYECKAast
CHJIa TOHKOH JIMH3BI. 3aBUCHUMOCTH (POKYCHOTO PAacCTOSIHHUS TOHKOW c(epuyecKod JHH3BI OT €€
T€OMETPHUH U OTHOCUTEIIBHOTO MTOKA3ATENs PETOMIICHHUS.

@dopMyia TOHKOU JIMH3BL. Y BEIUYCHHUE, 1aBAEMOE JINH30MU.

XoJ Jiy4a, OpoLEaIero JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ IJJaBHOM ONTHYECKON OCH.
[ocTpoenne n300pakeHUil TOUKH U OTpe3Ka MPSMON B COOMPAIOIIMX M PACCEUBAIOLINX JIMH3AX U
UX CHUCTEMaX.

Ontuueckue nmpudopsl. Paspermiaromnias cnocoOHOCTh. ['71a3 Kak ONTHYECKas CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. MaTepdepenius cera. KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS HAOIIOICHUS
MaKCHMyMOB ¥ MUHHUMYMOB B MHTEP(QEPEHIIMOHHON KapTHHE OT JABYX KOI€PEHTHBIX MCTOYHHUKOB.
[Tpumeps! K1accHUecKuX HHTEPHEPEHITMOHHBIX CXEM.

Hudpaxmus ceera. Judpakunonnas pemeérka. Y cioBre HaOII0IeHUs TIaBHBIX MAKCUMYMOB
IpY NaICHUH MOHOXPOMATHYECKOTO CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpPOHMCTBa M TEXHOJOTMYECKHE TMPOLECCH: OYKH, JIyla, MEpHUCKOI,
doroanmnapar, MUKPOCKOII, TPOEKIIMOHHBIN almapar, MPOCBETICHHE ONTUKH, BOJIOKOHHAs OINTHKA,
TU(paKIMOHHAS peIIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanue npesoMiIeHUs CBETA.

HabmiogeHre noHoro BHYTpEeHHETo oTpaskeHus. MoJienb CBEeTOBOIA.



HccnenoBanue xo/1a CBETOBBIX MMYYKOB Yepe3 MIIOCKOMAPAIIETbHYIO IJIACTUHY U NIPU3MY.

HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue natepdepeHIinm cBeTa.

HaOnronenne nBeToB TOHKUX IIEHOK.

Hab6mronenue nudpakuuu cBera.

Nzyuenune nudpakiinOHHON PEIIETKH.

Hab6nronenue audpakiimOHHOTO CIIEKTpA.

Habmronenue aucrnepcuu cBera.

Habmioenue nosisipuzanuu cBera.

[IpuMeHeHue noaIpouIOB ISl U3YUECHUS] MEXAaHUUECKUX HAMPSIKEHUM.

Yuenuueckuii sxkcnepumenm, nabopamopnuie pabomol, npaKmMuKym.

N3mepenue nokasaress NpeIoMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (OKYCHOTO PACCTOSIHHMSI OT BelllecTBa (HAa MpHUMepe >KUIKHUX
JIVH3).

H3mepenne poKyCcHOTo pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Monmyuyenne n300pa>keHust B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3HI.

[Toryuenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKONNYECKUX CUCTEM.

Hab6nronenue nqudpakuuu, nHTephEpeHITNN U TIOJISIPU3AINH CBETA.

N3yuenue nonsipuzaiuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JAUAJIEKTPUKA.

N3ydenue naTepdepeHIuu J1a3epHOro U3IYYEeHUs Ha ABYX LIESIX.

HaGmronenue aucrnepcum.

Hab6nronenue u uccnenoBanue qudpakIiimOHHOTO CIIEKTpA.

H3mepenne miHbI CBETOBOW BOJIHBI.

[ToryueHue ciekTpa U3JIy4yeHus: CBETOMO0/1a IPU MOMOLTH TU(PPaKIIMOHHON PEIIETKH.

Pa3znesn 6. OcHOBBI crienMAJIbLHOM TEOPHUH OTHOCUTEIbHOCTH.

I'panuipl IPUMEHUMOCTH KJIACCUYECKOM MexaHuUKu. [locTynmarsl crnenualbHOW TEOpUH
OTHOCHUTEJIbHOCTH.

IIpocTpaHCTBEHHO-BPEMEHHOM ~ UHTEPBAl. [IpeobpazoBanuss  JlopeHna. Ycnosue
npUYUHHOCTU. OTHOCUTEIBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHE BPEMEHU U COKPAIEHUE JITTUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CB43b MACChI C SHEPTUEU U UMITYJILCOM PEISITUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.

TexHu4yeckue YCTpPOWCTBA U TEXHOJIOTMYECKUE IIPOLECCHl: CIYTHUKOBBIE IPUEMHHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

Y4eHn4ecKkuid HIKCIIEpUMEHT, 1Tab0paTOpHBIE pabOThI, IPAKTHKYM.

Onpenenenne UMMyJdbca W SHEPTUM PEIATUBUCTCKUX dYacTull (1Mo QororpagusMm TpeKoB
3apsKEHHBIX YaCTHIl B MATHUTHOM I10JIE).

Pasznen 7. KBantoBas pusuka.

Tema 1. KopnycKynapHuo-601H06011 Oyaausm.

PaBHOBEeCHOE TemIOBOE M3TydeHUe (M3ydeHrue abCcoMOTHO YEPHOTO Tena). 3aKOH CMEIICHUS
Buna. ['mnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTH U UMITYJIbC (HOTOHA.

®otosdp¢ext. OnbiTel A. I'. CroneroBa. 3akoHbl GoTodddexra. YpaBHeHHE DHHIITEHHA I
dotoaddekra. «KpacHas rparuma» Gororddexra.

JlaBneHue cBera (B 4aCTHOCTH, JIaBJICHHUE CBETa HAa aOCOIIOTHO MOTJIOIIAIOIIYIO U a0COIIOTHO
oTpaxkarotyto moBepxHoctsh). OnbiTe [1. H. JIebenena.

BonHoBele cBoiicTBa yactul. BosHbl ge bpoiurd. JlnuHa BonHbBI ae bpoins v pasmepsl
00J1aCTH JIOKAIM3alluK JIBIKYIICHCS dacTHIlbl. KopmycKymsipHO-BOIHOBOM nyanm3M. Judpakims
AJIEKTPOHOB Ha KpUCTAJUIAX.

Crnemnuduka nzmepennii B Mukpomupe. CooTHomeHus Heonpeaenénuocte [ eizendepra.



TexHUYECKHUEe YCTPONCTBA M TEXHOJOTHYECKHE IPOILECChl: CIEKTPOMETp, (HOTOIIEMEHT,
doTogaTuuk, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOIUO/I.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (oTo3ddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHHS! IOJIYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Comnneynas Oarapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrostaHoM [inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOeHUs aToma. [ imtanerapras moaens atoma Pesepdopra.

[ocrynater bopa. M3nydyenune u morjomieHue (OTOHOB INPH IEpexojie aToMa C OJHOTO
YPOBHS SHEPTUU HA IPYTOM.

Bunpl ciektpoB. CekTp ypoBHEH 3HEPIMH aToMa BOJOPOJIa.

CnoHTaHHOE U BBIHYXKJIEHHOE M3JTy4YeHHE cBeTa. Jlaszep.

TexHudyeckue yCTpOMCTBA M TEXHOJIIOTMYECKHE IIPOLECCHI:  CIEKTPAJIBHBIA  aHAJIN3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTEP.

Hemoncmpayuu.

Mopenb oneiTa Pezepdopaa.

HabnroneHne muHEHYaThIX CIIEKTPOB.

YCTpolcTBO M ACCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

Ornpezenenre IIUHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuii 3xcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

Hab6nronenue muHEHYaToro crekTpa.

HccnenoBanue crekTpa pa3pe’KeHHOr0 aTOMapHOTO BOJOpPOAA M U3MEPEHHE MOCTOSHHOU
PunGepra.

Tema 3. Qusuka amomHo20 A0pa u 31eMEeHMAPHBLIX YACHIUY,.

Hyxnonnass monens siapa ['eiizenOepra—lBanenko. 3apsin sapa. MaccoBoe 4ucio sjpa.
H3oTonsl.

PamnoaktuBHOCTh. Anb(da-pacnaz. DJIEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JIy4CHHE.

3akOH paJMOaKTUBHOrO pacnaga. PanuoakTuBHBIE H30TONBI B mpuponae. CBoMCTBa
MOHU3HUPYIOUIETO U3JIydeHUs. BiusiHue pajivoakTUBHOCTH HA KUBbIE OpraHU3Mbl. EcTeCTBEHHBIM
¢dbon u3nyuenus. [lozumerpusi.

DHeprus CBSI3U HYKIIOHOB B siape. SnepHbie cuiibl. JlegekT Macchl sapa.

Snepubie peakiuu. Jlenenue u cuaTe3 saep. AnepHsie peakTopsl. [IpodiieMsl yrpaBiaseMoro
TEPMOSIICPHOTO CUHTE3a. DKOJOTUUYECKHUE ACTIEKThI PA3BUTHUS IEPHOM SHEPTETUKHU.

MeTonbl perucTpanuu U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAIbHBIE B3aUMOJACHCTBUS. bapuOHBI, ME30HbI W JeNnTOHBL. lIpencraBieHue o
CrangaptHoit Mogenu. KBapk-TiitoOHHAst MOJIENIb aIpOHOB.

®usuka 3a npeaenamu CtangapTHOH Mojenu. TémMHas MaTepus U TEMHas SHEPTUSL.

EnuHcTBO hn3udeckoit KapTUHBI MUpA.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: JO3UMETP, KaMmepa Buibcona,
SIEPHBIN pEaKTOp, TEPMOSIEPHBIA PEAKTOP, aTOMHAass 00MOa, MarHUTHO-PE30HAHCHAS! TOMOTpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomul, npaKmuKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paanoakTHBHOTO (DOHA C UCIIOJIb30BAHUEM JO3UMETPA.

N3ydenue noriouieHus: 0eTa-4yacTUl] aTFOMUHHAEM.

Pa3nes 8. Di1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH.



Otanbl pa3BUTHUS acTpoHOMUH. [IpuKiiagHOe U MHUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUMU.
[TpuMeHUMOCTb 3aKOHOB (PU3UKHU I 0OBACHEHUS IPUPOJIbI KOCMUYECKUX OOBEKTOB.

Meroasl acTpoHOMHYECKMX HccienoBaHuid. COBpPEMEHHBIE OINTUYECKHE TEJIECKOIIbI,
PaAMOTENECKOIIbl, BHEATMOC(EpHask aCTPOHOMHSI.

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE JBUKCHHE.

ConHeynas cucrtema.

Connue. Conneunast akTuBHOCTh. MicTounnk 3Heprun ConHIa U 3BE3].

3BE3/1bI, UX OCHOBHBIE XapAaKTEPUCTHKHU. J/lnarpaMMa «CHEKTPAJIbHBIN KJIACC — CBETUMOCTBY.
3BE31bI TVIAaBHOI MOCIEIOBATEILHOCTH. 3aBUCUMOCTL «MAacca — CBETUMOCTD) JUJIS 3BE3] I'JIaBHOU
MIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpPEMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U 3BoJoMK COJIHIIA U 3BE3]T. DTallbl )KU3HU 3BE3]I.

Mnineunsiii [lyte — Hama [Namaktuka. Ilonoxenue u npuxenue Connua B ['amaktuke. Tumbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPAX TANAKTHK.

Bcenennas. Pacmmpenune Bcenennoii. 3akon XaO6ma. PazOeranme ramaktuk. Teopwus
bonbmioro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue navnooenus.

HabGmronenus 3BE€31HOTO HEOA HEBOOPYKEHHBIM TJIa30M C HCIIOIH30BAHHEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JIJIS1 OTIpeIeIeHUsI TTOJIOKEHNSI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3ausi CeBEpHOro MOMYyLIApHs U IPKUE 3BE3/IBI.

Hab6nronenus B Teneckon JIyHbI, TUTAHET, TYMAaHHOCTEH M 3BE3AHBIX CKOTUICHHH.

Du3nYecKUl NPAKTUKYM.

CnocoObl u3MepeHust PU3NYECKUX BEJIUYUH C UCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
U3MEPUTENIbHBIX MPUOOPOB U  KOMIIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE MOTPEIIHOCTH U3MepeHuH (pu3nueckux BenndyuH. OLeHKa rpaHull MOrPEeuIHOCTEH.

[IpoBeneHNEe KOCBEHHBIX W3MEPEHHM, MCCICIOBAHUN 3aBUCUMOCTEH (DU3UYECKUX BEJIUYHH,
MpPOBEpPKa TMPEUIOKEHHBIX THIOTE3 (BBIOOp W3 padoOT, OMUCAHHBIX B TEMAaTHYECKHX pa3jenax
«Y4YeHUUYECKUH IKCIIEPUMEHT, JJabopaToOpHbIC pabOThI, TPAKTUKYM)).

O06o0maromnee noBTOpeHue.

O0600611eHre U cUCTeMaTH3alusl CoJiepKaHus pa3zienoB Kypca «MexaHnuka», «MonexkynspHas
¢u3uka u TepMOAMHAMUKA», <«DIeKTpoauHamukay, «Komebanus u BOMHBI», «OCHOBBI
CHEIMAIbHOM TEOpUU OTHOCUTENbHOCTH», «KBaHTOBas Qusuka», «IJIEMEHThl aCTPOHOMUU H
acTpou3uKm».

Ponb ¢pu3uku 1 acTpOHOMHUHU B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COMATLHON U ATUYECKON
cdepax IesTEIbHOCTH YeJOBEKa, POJIbh U MECTO (PU3MKH M aCTPOHOMUU B COBPEMEHHOW HAyIHOU
KapTUHE MHpa, 3HAYCHHE OINHUCATEIbHON, CHUCTEMAaTHU3UPYIOMIEH, OOBSICHUTEIHPHOU W
NPOTHOCTUYECKON (yHKIMI (uznyeckoit Teopuu, posb (U3NUECKOil Teopuu B (HOPMHPOBAHUU
MIPEACTABICHUH 0 (M3MYECKON KapTHHE MHpa, MECTO (pU3WYecKOr KapTHHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbBIX MIPEICTABICHUN O TPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

Wzyuenune kypca ¢usuku yriyonaéHHoro ypoBHs B 11 kiacce oCyIIecTBISETCS € Y4ETOM
COJIepKaTeNbHBIX MEXIPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTUKH, OMOJIOrMH, XUMUH, reorpadun
Y TEXHOJIOTUH.

Mesicnpeomemnvle nOHAmMUA, CEA3AHHbLIE C U3YUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SIBJICHUE, HAY4YHbIH (akT, TUMoTe3a, (Qu3uveckas BeNIWYMHA, 3aKOH, TEOpHs, HaONIOJICHNE,
SKCHEPUMEHT, MOJEIUPOBAHUE, MOJEIb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUM, W3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adoparopusi.

Mamemamuka: pelieHue CUCTEMbl ypaBHEeHUH. TpuroHomerpuueckue (YHKIUU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpel M uX
INPOEKIIMH Ha OCH KOOpAHMHAT, CIOXEHHE BEKTOpoB. I[Ipou3BonHBIE 371€MEHTApHBIX (YHKIIHIA.
[Tpu3Haku momo0Oust TpEyroIbHUKOB, ONpeaesIeHIE TUIOMAN IIIOCKUX GUryp u oobéma Ted.



Buonozua: >nexTpudeckue sIBICHUS B )KUBOW NpUpPOAE, KoJeOaTeIbHbIEC ABIKEHHS B KHBOK
IPUPOZE, DOKOJOTHYECKHE PHCKH IIPU IPOU3BOJCTBE DIJICKTPOIHEPTHH, IIIEKTPOMArHUTHOE
3arpsA3HEHUE OKPYXKAIOLIEW Cpelbl, YIbTPa3BYyKOBas [IUAarHOCTHKAa B MEAMIIUHE, ONTHUYECKHUE
ABJICHUS B )KMBOU IIPUPOJIE.

Xumua: CTpOCHHE AaTOMOB U MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEI,
MeXaHU3Mbl 00PAa30BaHUs KPUCTAIUIMUECKON PEHIETKH, CIIEKTPAJIbHBIN aHAIH3.

T'eozpaghua: varHuTHBIE TIONMIOCAa 3€MIIM, 3aJIC)KM MAarHUTHBIX PyHA, (HOTOChEMKA 3E€MHOM
MMOBEPXHOCTH, cericmorpad.

Texnonocua: NPUMEHEHUE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, 3JIEKTPOJBUIATEIb
SxoOu, reHepaTop NEPEMEHHOTO TOKAa, MWHAYKUMOHHAs IIeub, JIMHUM 3JIEKTpolepenaad,
ANIEKTPOABHUraTeNb, pajnap, paguonpuéMHHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTpPa3ByKOBasi JAMATHOCTHKA B TEXHUKE, INPOCKIMOHHBIA anmapar, BOJOKOHHAas OITHKA,
conHeyHast GaTtapesi, CIyTHHKOBbIe IIPUEMHUKHU, sAEpHAs DHEPreTUKA U DKOJIOTMYECKUE

ACIIEKTHI €€ pa3BUTUA.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITIPOTPAMMBI 11O
OU3MKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOro mnpeamera «Du3uKa» TOMKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsl PYKOBOACTBOBAThbCA C(HOPMUPOBAHHOW BHYTpPEHHEU
MO3UIIMEH JTMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAIIUN, MMO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOT0 00IIecTBa, pacuIMpeHHe KU3HEHHOTO
OTIbITA U OMBITA JEATENIHOCTH B MPOIIECCE Peaiu3allid OCHOBHBIX HAIpaBlIEHUH BOCHHUTATEIHHOU
JESATENILHOCTH, B TOM UHUCIIE B YACTH:

rpaKIAHCKOI0 BOCIIMTAHMS:

¢ cHhOPMHUPOBAHHOCTh ~ TPAKJAHCKOMW  TO3MLIMHU  OOydaromierocs Kak aKTHUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIEeCTBA;

® IPUHATHE TPATUIMOHHBIX OOIEYEIOBEUECKUX T'yMaHHCTUYECKHMX M JIEMOKPaTHUYECKUX
IICHHOCTE;

®TOTOBHOCTh BECTH COBMECTHYIO JAEATEIbHOCTh B MHTEpecax Tpa)KIaHCKOro OOIIeCTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yMEHHE B3aMMOJCHCTBOBATh C COLMAIbHBIMA MHCTUTYTaMH B COOTBETCTBUU C HUX
GYHKIUSAMHI 1 Ha3HAYEHUEM;

© TOTOBHOCTb K T'YMaHUTApHON U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUS:

¢ chopMHPOBAHHOCTH POCCUNCKON TPasKIaHCKON UICHTUYHOCTH, TATPUOTU3MA;

® [[CHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, AOCTH)KEHMSIM POCCUHCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

¢ c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

® CrI0COOHOCTh OIIEHMBATH CUTYAIUIO U MIPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTHPYSCH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B JAESITEIBHOCTH YYEHOTO;

® OCO3HaHHE JUYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO OyIYILIETO.

3CTeTHYECKOr0 BOCTIMTAHMSA:

© 3CTETUYECKOE OTHOLIEHUE K MHUPY, BKJIIOYasl 3CTETHMKY HAyYHOTO TBOPYECTBA, IIPHUCYIIETO
bu3MIeCcKO HayKe.

TPYAOBOI0 BOCIIMTAHMSA:

® IHTEpEC K pa3IMyHbIM cepam mpodeccuoHaNbHOM AeITeIbHOCTH, B TOM YHCIIE CBS3aHHBIM
¢ (u3WMKOW M TEXHUKOW, YMEHHE COBepIIaTh OCO3HAHHBIM BHIOOp Oyaymieid npodeccun u
peanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIAHbI;

®TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO W caMOOOpa3OBaHHIO B 00JacTH (hU3WKH Ha
MPOTSKEHUH BCEH JKU3HU.

IKOJOTHYECKOr0 BOCTIMTAHMSA:

e chOpMHPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYpbl, OCO3HaHHE TIJI00AJBFHOTO Xapakrepa
9KOJIOTUYECKHUX MPOOIIEM;

¢ [UIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPYKAIOILEH Cpelle Ha OCHOBE 3HAHUS LEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

e pacIIMpeHHe OMbITa JEATEIBHOCTH SKOJOIMYECKON  HalpaBICHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUN 10 (hU3HKeE.

HeHHOCTH HAYYHOI'0 NO3HAHHUS:

¢ chopMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UYECKON HAYKH;



® OCO3HAaHHUEC ILCHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTL B IMPOLCCCEC M3YUCHUA (bl/I3I/IKI/I
OCYIICCTBJIATE MPOCKTHYIO U UCCIIEAO0BATCIIBCKYIO ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

® CaMOCTOSITENIbHO (DOPMYJIUPOBaTh M aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

® OIIPEACIIATD 1NN JeATEIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPHUH UX JOCTUKECHHUS;

® BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B PACCMATPUBAEMBIX (DU3UUECKUX SIBICHUSIX;

e pa3zpabaThIBaTh TUIAH PEHICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIUXCS MAaTePUATBHBIX U
HEMaTepUaAIbHBIX PECYPCOB;

® BHOCUTh KOPPEKTHBBI B JESTENbHOCTb, OLIEHWBAaTh COOTBETCTBHUE pE3YJIbTATOB LEJISM,
OLICHUBATh PUCKU MOCJIEICTBUN JESTENbHOCTH;

® KOOPJIMHUPOBATh W BBINONHITH pPabOTy B YCIOBUSAX pPEATHHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

® pa3BHUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

ba3zoBble ucciienoBare/ibCKue AeMCTBUSA:

®BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KJIIOYEBHIMU MOHSTUSIMH U MeToJaMu (U3HUYECKOI
HayKH;

®BIIAJICTh HABBIKAMH Y4YE€OHO-HCCIIEIOBATEILCKOW W TMPOEKTHON AEATeThHOCTH B OO0JIACTH
(GU3HKY, CTOCOOHOCTHI0O U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TOWCKY METOJOB pEIICHHs 3aaad
buznyecKoro coaepxaHus, MIPUMEHEHHUIO Pa3INYHBIX METOJ0B MTO3HAHUS;

®BJIAJICTh BUJAMHU JIEATEIILHOCTU IO TMOJYYEHHUIO HOBOIO 3HAHHUS, €r0 HHTEpIIpEeTaluH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX CHUTYAIUSAX, B TOM YHCJIE MPU CO3TAHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

® BLISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBSI3U U aKTYaJIU3UPOBATH 33/1a4y, BbIIBUTATh TUIIOTE3Y
e€ pelleHus, HaXOUTh apIYMEHTHI ISl I0Ka3aTeIbCTBAa CBOUX YTBEPXKIICHHH, 3a71aBaTh MapaMeTPhbl
U KPUTEPUU PELICHMUS,

® AHAJIM3UPOBATH MOJYYEHHBIE B XOJ€ PEIICHUS 3aJa4l pe3yIbTaThl, KPUTUUECKH OLIEHUBATDH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

® CTaBUTh U (POPMYIHPOBATH COOCTBEHHbIE 33/1a4U B 00pa30BaTEIbHON IEATEIHHOCTH, B TOM
YHCIIe IPH U3YYEHUU (PHU3HUKH;

® JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

® yMETh NEPEHOCUTH 3HAHUSA MO (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEIEATEIIbHOCTH;

® yMEeTh UHTETPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00JacTel;

® BBIJIBUTATh HOBBIE UJEH, ITPeJIaraTh OPUTMHAIbHBIC TIOJIXO/IbI U PEIICHUS;

® CTaBUTH MIPOOJIEMBI U 3a/1a4H, JOMYCKAIOIUE albTEPHATUBHbBIE PEIICHHUS.

Pabora ¢ undopmaunmeii:

®BIIAJICTh HABBIKAMHU MOJy4YeHHs] WH(OpMAIHUU (U3HUYECKOTO COACPKAHHUS W3 UCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOSITENIbHO OCYLIECTBJIATH IIOWCK, aHalu3, CHUCTEMAaTH3alUI0 WU
WHTEPIIPETAINIO HHPOPMAIINH PA3TMYHBIX BUOB U (DOPM MPEICTABICHUS;

® OIICHUBATh JIOCTOBEPHOCTh MH(OPMALINH;

® [ICII0JIB30BATh CPeACTBa MH(POPMAIIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTUN B PELICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHM3AIlMOHHBIX 3a7lad C cOOJIoJIeHneM TpeOOBaHUMN
OPrOHOMUKH, TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECypcOCOEpekKEeHHs, MPABOBBIX U ITUYECKUX
HOPM, HOPM HH(GOPMAIIMOHHON O€301TaCHOCTH;



® C03/1aBaTh TEKCThI (PU3MUECKOTO COJIEPKAHUS B PA3IMYHBIX (opMaTax ¢ y4éTOM Ha3HAYCHUS
uHpOpMallMl ¥ 1eJIeBOil ayAMTOpPHM, BbIOMpas ONTUMalbHYIO (OpPMY TNPEACTaBICHUS U
BU3yaJIU3aIUU.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

® OCYILIECTBIIATH OOIIEHUE HA YPOKax (PU3UKH U BO BHE-YPOUHOH JIEATETLHOCTH;

® pPacro3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CUTYAIIUN ¥ CMATYAaTh KOH(DIUKTHI,

®pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHUS C HCIIOJIIB30BAHMEM SI3BIKOBBIX
CPEICTB;

® IOHUMATh U UCIOJIb30BATh MPEUMYILIECTBa KOMaHAHON M UHIMBUyaJIbHOU PabOThI;

® BLIOMpPATh TEMAaTHUKy M METOAbl COBMECTHBIX JEHUCTBUN € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kKJI0TO YjeHa KOJUIEKTHBA;

e IPUHUMATh 1E€JIM COBMECTHOM JI€ATENbHOCTH, OpPraHU30BBIBATH W KOOPAMHUPOBATH
JIEUCTBUA MO €€ JOCTUKEHUIO: COCTABJIATH IJIaH ACHCTBUH, pacIpeAessiTh POJIU ¢ YYETOM MHEHHM
YYaCTHHUKOB, O0CYXJaTh pe3yIbTaTbl COBMECTHOW PabOTHI;

® OI[CHMBATh KaYE€CTBO CBOETO BKJIa/1a U KAXKIOT0 y4aCTHHKA KOMaH/bl B 00U pe3ysbTar 1o
pa3paboOTaHHBIM KPUTEPHUSIM;

e [Ipe/jlaraTb HOBBIE MPOEKTHI, OLEHUBATh WJIEU C TO3UIUU HOBHU3HBI, OPUTHHAILHOCTH,
IIPaKTUYECKOW 3HAaYUMOCTH;

® OCYUIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B pA3JIUYHBIX CUTYalUAX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE [1€iiCTBUSA

Camoopranuszanms:

® CAMOCTOSITEJIBHO OCYIIECTBIATh IO3HABATENBHYIO NEATENBHOCTh B 007acTH (U3MKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;

® CaMOCTOSITEJIbHO COCTaBJIATH IIJIaH PEIIeHUs pacuy€THBIX M KaueCTBEHHBIX 3ajay, IJIaH
BBIMIOJTHEHUSI  MPaKTUYeCKoW padoThl € y4€TOM HMEIOIIMXCS  PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHU;

® JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

® pacIIUPATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JINYHBIX MPEATIOYTCHHIA,

e leNlaTh OCO3HAHHBIN BHIOOpP, apTyMEHTUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32
pelIeHue;

® OIICHUBATh MPUOOPETEHHBIH OIBIT;

® CIT0COOCTBOBATh (POPMHUPOBAHUIO M TIPOSIBJICHUIO PYAUIIUU B 0071aCTH (PU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, IMOLMOHATbHBII HHTEJJICKT:

® [aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTH, OLEHUBATh
COOTBETCTBUE PE3YIbTATOB LEISIM;

® BJIa/ICTh HAaBBIKAMU MMO3HABATEIBHON pepIeKCHH Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUI U
MBICTTUTENIbHBIX MTPOLIECCOB, X PE3YIbTATOB M OCHOBAHMUIA;

® 1ICII0JIb30BaTh MPUEMBI pediiekcru Ui OIIEHKU CUTYalllH, BHIOOpa BEPHOTO PEIICHMUS;

® YMETb OLIEHUBATHh PUCKHU M CBOEBPEMEHHO NMPUHUMATH PEIICHUS M0 UX CHUKEHUIO;

® IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MIPU aHAIU3E PE3YJIbTATOB JAEATEIbHOCTH;

® IPUHUMATH ce0s1, TOHUMAsi CBOU HEJOCTATKU U JJOCTOUHCTBA;

® IPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MIPU aHAIU3E PE3YJIbTATOB JAEATEIbHOCTH;

® IPU3HABATh CBOE MPABO U MPABO JPYTHX Ha OIIHOKH.

B mponecce qocTrkeHUs] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrpaMMbl MO (hU3HUKE IS
YPOBHsI CpefHero oO0miero oOpa3oBaHUs y OOYYAIONIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
UHTEJUICKT, MPEATOJIAraloniiii c(hOpMUPOBAHHOCTD:

® CaMOCO3HAHMUsI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOH SMOIIMOHATBHOMU C(hepbl, OBITh YBEPSHHBIM B ce0e;



® CaMOPETYJIMPOBAHMS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTH
3a CBOE MOBEACHHUE, CIIOCOOHOCTh AalTHPOBAThCA K 3MOLMOHAIBHBIM M3MEHEHHSM U HPOSIBISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

®BHYTPEHHEH MOTHBALlMH, BKIIOYAIOMIEH CTPEMJIGHHE K JOCTIDKEHHIO LEIH U YCIEeXy,
OIITUMHU3M, HHUIINATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;

®OMIATUH, BKJIIOYAIONIEH CHOCOOHOCTh TOHUMATh ASMOLMOHAIBHOE COCTOSHHE JpPYTUX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

® COITMATIbHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BBICTPAaUBAaTh OTHOIICHUS C APYTHMMH
JIOJIBMH, 3a00TUTHCSA, IPOSIBIIATH HHTEPEC U pa3pemaTbh KOH(IUKTEL

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 knacce npeIMeTHbIE Pe3ybTaThl HA YIIyOIEHHOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM:

® [IOHUMATh POJIb (PU3UKHU B SKOHOMHUYECKOM, TEXHOJIOTHUECKON, IKOJIOTHUECKON, COITHATbHON
U 3TUYECKON cdepax IesTeIbHOCTH YellOBeKa, POjb M MECTO ()M3WKU B COBPEMEHHOH HaydyHOU
KapTUHE MHpa, 3HAYCHHE OIMHUCATEIbHON, CHUCTEMAaTHU3UPYIOMIEH, OOBSICHUTEIBPHOU W
IPOTHOCTUYECKOH (YHKUMH (U3NUECKOM TEOpHUH — MEXaHWKH, MOJEKYJISIpHOW (u3uku u
TEPMOJMHAMHUKH, DPOJb (PU3NUECKOW Teopuud B (POPMHUPOBAHWM TPEACTABICHUA O (DU3NUECKON
KapTUHE MUPA;

® pa3InyaTh YCJIOBUS MPUMEHUMOCTH Mojened (U3MYEeCKUX Tel U MPOLECCOB (SIBICHHM):
UHepLUalbHas cUcTeMa oOTc4éra, aOCOMOTHO TBEPAOE TENo, MaTepuajbHas  TOUKa,
PaBHOYCKOPEHHOE JIBI)KEHUE, CBOOOHOE Ta/ieHne, a0COMIOTHO yrpyTras aedopmalius, abCOIOTHO
yrnpyroe M aOCOJIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJENU ras3a, JXKUIAKOCTH U TBEPIOrO
(KpUCTAJUIMYECKOT0) TeNa, UICAIbHBIN I'a3, TOUYCUHBIN 3apsi/l, OJHOPOJAHOE HIEKTPHUECKOE MOJIE;

® paznuaTh YCJIOBHS (TpaHUIlbI, 00JaCTH) MPUMEHUMOCTH (PU3NUYECKHX 3aKOHOB, ITOHUMATH
BCeOOIMI XapakTep ()yHIaMEHTalIbHBIX 3aKOHOB M OIPaHMYEHHOCTb MCIIOJIb30BAaHHUS YaCTHBIX
3aKOHOB;

® QHAJIM3UPOBATh U OOBACHATh MEXAHWYECKHE IPOLIECCHl U SIBIECHUS, UCIOJIb3Yysl OCHOBHBIE
NOJIOKEHUS M 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXAaHHMYECKOTO IBIKEHUS, (HOpMyJIbl
KMHEMAaTUKH PABHOYCKOPEHHOI'O JIBWXKEHMsA, IpeoOpazoBaHust ['amumes g CKOpOCcTH U
nepeMenieHus, 3akoHbl HBIOTOHA, NPUHLMII OTHOCUTEJIBHOCTH ['anmuies, 3aKOH BCEMHUPHOIO
TATOTEHUS, 3aKOHBl COXPAHEHUS UMIIYJIbCa U MEXAaHHYECKOH SHEpPruu, CBsi3b pabOThl CHIBI C
U3MEHEHHEM MEXAaHUYECKONW DSHEpPruu, YCIOBUS paBHOBECHS TBEPAOIrO Tena), IpPU OSTOM
HCIIOJIB30BaTh MaTEMAaTHYECKOE BBIPAXKCHHE 3aKOHOB, YKa3blBaThb YCIOBHS IPUMEHUMOCTH
(¢u3nUecKrX 3aKOHOB: MpeoOpazoBaHmii [ 'anuies, BTOpOro U TpeThero 3akoHoB HpI0TOHA, 3aKOHOB
COXPAaHECHHs UMITYJIbCA MU MEXaHUYECKOW DHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

® AHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLECCHl U SBICHHS, HCIOJIb3YS OCHOBHBIC
nonoxenns MKT wu 3akoHBI MOJEKYISIpHOW (UMK U TEpPMOIUHAMUKH (CBSA3b JIaBJICHUS
MJICaJIbHOTO Ta3a CO CPEAHEN KUHETUYECKON dHEPruel TerIOBOr0O JIBUKEHUS U KOHIIEHTpAUE ero
MOJIEKYJI, CBA3b TEMIIEpaTypbl BELIECTBA CO CpEIHEH KUHETUYECKOM DHHEPrued TEIIoBOro
JIBVKCHMSI €r0 4YaCTHUL, CBS3b NABICHUS MJEAIBHOIO Ta3a ¢ KOHILIEHTpAalMeW MOJIEKYJN U €ro
TEMIEpaTypoil, ypaBHeHHEe MeHneneeBa—KnaneiipoHa, mepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHMsI HSHEPIMHM B TEIUIOBBIX IPOLECCAaX), HPU 3TOM HCIOJIb30BATH MAaTEMaTHUYECKOE
BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUs IPUMEHUMOCTH ypaBHEHUS MeHeneeBa—Kianeiipona;

® AHAJIM3UPOBATh U OOBSICHATH JICKTPUUECKUE SIBJICHUS, UCIOJIb3Ys OCHOBHBIC MOJIOKEHUS U
3aKOHBl JEKTPOJMHAMUKM (3aKOH COXPAHEHHUS 9JIEKTPHUYECKOro 3apsana, 3akoH KyioHa,
NOTEHLUAIBHOCTh 3JIEKTPOCTATUYECKOIO IOJIS, NMPUHIUI CYNEPHO3ULUMU DIEKTPUUECKUX IOJIEH,
P OTOM YKa3blBas YCJIOBUS IPUMEHMMOCTH 3akoHa KylloHa, a Takke NpPaKTHYECKH Ba)KHBIC



COOTHOIIEHUs: 3aKOoHbl OMa JUIsi ydacTKa LEeNU U JJIs 3aMKHYTOM 3JEKTPUYECKOM 1IemH, 3aKOH
Jxoyns—Jlenna, mpasuna Kupxroda, 3axkonsr @apajest 17151 2IEKTPOIN3a);

® ONIUCHIBATh (PUBUYECKUE TPOIECCHl W SIBICHUS, WCIONB3Ysl BEIUYHUHBL: IEepEeMEIeHUE,
CKOpPOCTb, YCKOPEHHME, HMIIYJIbC Te€Ja M CHUCTEMBl TeJ, CHJIa, MOMEHT CHJIbl, JaBJICHUE,
NOTCHIMATIbHAS DJHEPIHs, KHHETUYECKash OJHEpPrus, MeXaHWdecKas OJSHeprus, paboTa CHIIBI,
LEHTPOCTPEMUTEIILHOE YCKOPEHHUE, CUila TSKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHUs, MOIIHOCTD,
SHEPTHUsl B3aUMOCHCTBUS Tena ¢ 3eMiIéi BOIM3U € MOBEPXHOCTH, SHEPTHsl yIpyroi nedopmanuu
NPYKHUHBI, KOJUYECTBO TEIIOTHI, aOCOJIOTHAs TeMIlepaTrypa Tena, paboTa B TEpMOJIMHAMUKE,
BHYTPEHHSISI DHEPTHsS HJICATHHOTO OJTHOATOMHOTO Ta3a, paboTa MIEaThbHOIO Ta3a, OTHOCUTEIbHAS
BJIAXXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEmiIOBOTO  JABUTATENsS; DJIEKTPUUYECKOE  TIOJIE,
HaMpPSKEHHOCTD AJEKTPUUECKOTO MOJIs, HAMPSHKEHHOCTD IMOJISl TOUEYHOTO 3apsjia WK 3apsKeHHOTO
niapa B BaKyyMe M B IM3JIEKTPUKE, MOTEHIMAI JIEKTPOCTATUYECKOIO OIS, pa3HOCTh MOTEHLINAJIOB,
AJNIEKTPOJIBIIKYIIAsl CUJa, CHJIa TOKA, HAMNPSIKEHHE, MOILIHOCTh TOKA, AJIEKTPUYEcKass EMKOCTb
IJIOCKOTO KOHIEHCATOpa, CONMPOTUBIIEHUE ydacTKa LIENH C MOCIEAOBATEIbHBIM U MapajlieIbHbIM
COEIMHEHUEM PE3UCTOPOB, FHEPTHUS FIEKTPUUYECKOTO MOJISI KOHAEHCATOPA;

® 00BACHATh OCOOCHHOCTH MPOTEKaHUS (U3MYECKUX SBIICHUN: MEXaHUYECKOE JBHKEHUE,
TEIUIOBOE JBM)KEHHME 4YacTHI[ BEIIECTBA, TEIJIOBOE paBHOBeCHE, OPOYHOBCKOE [BHKEHHE,
muddy3us, ucmapeHne, KUIMeHne U KOHJSHCAIHsI, TUTaBIICHUE U KPUCTAIIN3AIs, HAIIPABICHHOCTh
TEIJIONEPEaul, DJJIEKTpHU3aluus Tel, HKBUIOTCHIHAIBHOCTh IIOBEPXHOCTH  3apsKEHHOTO
MIPOBOJIHUKA;

® IPOBOANTH HKCCIICIOBAHWE 3aBUCUMOCTH OJHOM (PU3NUECKOW BEIWYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHM, MpU ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yNbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BHIE TpadUKOB C YUETOM
a0COTIOTHBIX MOTPEUTHOCTEN U3MEPEHU, AeNIaTh BBIBObI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

®[IPOBOJUTH KOCBEHHBIE W3MEPEHUS (U3MYECKUX BEJIWYUH, MPU OSTOM BBIOHpATH
ONTUMANBHBIA METOJI HW3MEpPEHUSs, OIEHUBATh aOCONIOTHBIE M OTHOCHUTEIBHBIC MOTPEIIHOCTH
NPSIMBIX U KOCBEHHBIX U3MEPEHNU;

® IPOBOAUTH OIBITHI 1O MPOBEPKE MPEI0KEHHON THUIOTE3bl: IJIAHUPOBATh SKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAILHYIO YCTAHOBKY, aHAJM3WPOBATH IMOJIYYEHHBIC PE3YNIbTAThl U JENATh
BBIBOJ] O CTaTyCe MPEUI0KEHHON TUIIOTE3H;

e cOOMIOaTh TpaBuiia OE30MacHOr0 Tpyda NpHU MPOBEIECHUU WCCIEAOBAHUNA B paMKax
y4e0HOTr0 SKCIIEpUMEHTA, MMPAKTUKyMa B YI€OHO-UCCIIEeI0BATEIbCKON U TIPOEKTHOM JIEATEIHHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

e pemiaTh pacu€THHIC 337a9 C SIBHO 33JJaHHON W HESBHO 3aJIaHHOW (PU3NYECKON MOJIENBIO: Ha
OCHOBAaHMM aHaJM3a YCJIOBUS OOOCHOBBIBATH BBHIOOP (U3WYECKOH MOJENH, OTBEvaromen
TpeOOBaHUAM 3a7au, MPUMEHATH (GOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJIAaThl (PU3NYECKUX
TEOPUIl MPU UCMOJIB30BAHUU MATEMAaTUYECKUX METOJIOB PEIICHMs 3ajad, MPOBOJUTH Pacu€éThl Ha
OCHOBaHUU UMEIOIINXCS JaHHBIX, aHAJTU3UPOBATh PE3YJIBTATHI U KOPPEKTUPOBATH METO/IbI PELLICHHUS
C y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

epeliaTh KaueCTBEHHBIE 3ajaud, TpeOyrolue NpPUMEHEHHUs 3HaHWM M3 pa3HbIX pa3fesioB
Kypca pU3MKH, a TAaK)KE WHTErPallii 3HAHUN U3 IPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKIIA!
BBICTPAMBAaTh JIOTMYECKYID LEMNOYKY pacCyk ICHUH C ONOpPOM Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;

® [ICII0JIB30BAaTh TEOPETHUYECKUE 3HAHUSA IJi1 OOBSICHEHHS OCHOBHBIX MPHUHIIMIIOB PabOThHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® IPUBOJIUTH TPUMEPHI BKIIAJa POCCUUCKHX U 3apYyOEKHBIX yUEHBIX-(QU3UKOB B PA3BUTHE
HAyKH, B 00BSICHEHUE TIPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

® AHAJIM3UPOBATh W OLICHMBATh IMOCJEJICTBUS OBITOBOW U MPOU3BOJCTBEHHOM NEATEIHHOCTH
YEJIOBEKa, CBA3AHHOM C (PU3MYECKHMMHU TPOLIECCaMM, C TO3MIHMKA 3KOJOTUYECKOW Oe301acHOCTH,
NPEACTABICHUI O pPAlMOHAILHOM MPUPOJIONOJIB30BAHUU, a TAKXKE Pa3yMHOM HCIOIb30BAHUU
JOCTHKEHUI HAYKU U TEXHOJIOTUHN AJIs AaJIbHEHIIIETr0 pa3BUTHS YEJIOBEYECKOT0 OOIIECTBa;



® [IPUMEHATh Pa3IMYHbIE CIOCOOBI PabOThl ¢ MHPOpPMaLUell (U3MUECKOro COIEpKaHHS C
UCTIONIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTWH, IPH 3TOM HCHOJIB30BaTh
COBpPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIsl TIOUCKA, ITEPepabOTKH U MPeIbsIBICHUS ydeOHOU
U HAyYHO-TIOMYJIIPHOW WH(GOPMAIMK, CTPYKTYpHPOBAaHUS ¥ HMHTEpHpETaluN HH(GOPMALUH,
MOJyYEHHOM M3 Pa3IMYHBIX HCTOUHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMy0 HHPOPMALIUIO
U OIICHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWH, TaK U HA OCHOBE aHAJIM3a
UCTOYHHKA UH(POPMALIUY;

®IPOSIBIISITH ~ OPTaHW3ALMOHHBIE W TIO3HABATENbHBIE  yYMEHHS  CaMOCTOSATEIILHOTO
NpUOOpETEeHNs] HOBBIX 3HAHWH B MPOIECCE BHIITOJHEHUS MIPOCKTHBIX M y4eOHO-HCCIIE0BATEIBCKUX
pabor;

e paboTaTh B TPyNIE C UCIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATH PadbOTyY
TPYIIBI, PAOHAIBHO PACHPEACIATh NEATEIFHOCTh B HECTAHAAPTHBIX CHUTYAIHMAX, aJIeKBaTHO
OLIGHUBATh BKJIAJ] K&KAOT0 M3 YYaCTHUKOB I'PYIIIbI B PEIICHUE PacCMaTpUBaeMOil MPOOIIEMBI;

® IPOSIBIISITH MOTHBALMIO K Oyaymiel mpoecCHOHAIBHON EATEIFHOCTH 10 CTICIHATBHOCTIM
(UBUKO-TEXHUUECKOTO MPOPHUIISL.

K xonny o6yuenus B 11 knacce npegMeTHbIE pe3ynbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTHXCS YMEHHIA:

® [IOHUMATh POJIb (PU3UKU B DKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMAILHON M 3THYECKOU
cdepax esTeNbHOCTH YelIOBeKa, pojib U MecTO (M3UKH B COBPEMEHHOH Hay4HOW KapTHHE MUpa,
pOJIb ACTPOHOMHH B MPAKTUYECKON AEATEIBHOCTU YEJIOBEKA U JaJIbHEHUIIIEM HayYHO-TEXHUYECKOM
pPa3BUTHH, 3HAYCHHUE OMHUCATEIHHOW, CUCTEMATU3UPYIONIEH, 0OBSICHUTEIHPHON U MPOTHOCTUYECKON
GyHKUMH (U3UYECKOM TEOpUHM — BIEKTPOAWHAMHKH, CHEIHMATbHON TEOPHUH OTHOCHTEIBHOCTH,
KBAaHTOBOW (PU3MKH, pOJIb (PU3NUECKONW TEOpHH B (POPMHUPOBAHWUHU TMPEACTABICHUN O (U3UIECKOMN
KapTUHE MUpPa, MECTO (hM3MUECKON KapTUHBI MHpa B OOIIEM pSIy COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX NPEJICTABICHUN O IPUPOJIE;

® pa3nuyaTh YCJIOBHSI MPUMEHHUMOCTH MOeNell (U3NYECKUX Tel W TMPOIECCOB (SIBIICHUN):
OJTHOPOJHOE DJIJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE TIOJIs, TapMOHHWYECKHE KoJeOaHus,
MaTE€MaTUYECKUI MasATHUK, UJCAIbHBIM IPYKUHHBII MasgTHUK, FTAPMOHUYECKHE BOJIHBI, U1€aJIbHBII
KoJIeOaTeNbHBIN KOHTYp, TOHKas JMH3a, MOJENEH aToma, aTOMHOTO siApa M KBAaHTOBOW MOJIEIH
CBETA;

® pa3nuyaTh YCJIOBUS (TPAHMIBI, 00JaCTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TTOHUMATh
BceoOImmii xapakrep (yHIaMEHTAIbHBIX 3aKOHOB U OTPAaHMYEHHOCTh HCIOIH30BAHUS YACTHBIX
3aKOHOB;

® AHATM3UPOBATh U OOBSACHATH DJICKTPOMATHUTHBIC TPOLIECCHI U SIBIICHUS, WCIOIB3YS
OCHOBHBIE IOJIOKEHUSI U 3aKOHBI JJEKTPOJAMHAMHUKHA W CIELUAJIbHONM TEOPUU OTHOCHUTEIBHOCTH
(3aKOH  COXpaHEHHUs DIIGKTPUYECKOro 3apsjia, cwia Awmmepa, cuina JlopeHna, 3akoH
3JIEKTPOMArHUTHOM MHAYKUMUM, mpaBwio JleHma, cBsizp OJIC caMOMHIYKIIMM B 3JIEMEHTE
ANEKTPUUECKON II€MU CO CKOPOCTHIO M3MEHEHMsI CHJIbl TOKAa, MOCTYJaThl CHEUAIbHOU TEOPUH
OTHOCHUTEIIbHOCTH DWHINTEHHA);

® AHATM3UPOBATh U OOBSICHATH KBAHTOBBIC IMPOILIECCHI W SIBICHHS, HCIIONB3YS IMOJIOXKCHUS
KBaHTOBOM (u3uku (ypaBHeHue DifHmTelHa i (orodddexra, mepBslii U BTOPOU IMOCTYIIATHI
bopa, mpuniun cootHomenust HeonpenenéHnocTei ['eiizenOepra, 3aKOHBI COXPAHEHUS 3apsIA0BOTO
Y MacCOBOTO YHCEJl U SHEPTUHU B SIICPHBIX PEAKIMIX, 3aKOH PaIMOaKTUBHOTO pacriaja);

® ONIUCHIBATh (DM3MUYECKHE TPOLECChl M SBIICHUS, MCIONb3ysd BEIMYMHBI: HANPSKEHHOCTh
3JIEKTPUYECKOTO  IOJIs,, TOTEHUHANT JJIEKTPOCTATUYECKOrO IMOJs, Pa3sHOCTh MOTEHIHAJIOB,
ANEKTPOJIBIKYIIAs CHJIA, WHIAYKIUS MAarHUTHOTO TMOJs, MarHUTHBIA TMOTOK, cujia AMirepa,
WHIYKTUBHOCTD, JJIEKTPOABUKYILAsA CUJIa CAMOWHIYKLIUH, SHEPTHUSI MATHUTHOTO MOJI IPOBOJHUKA
C TOKOM, PENSTUBUCTCKANW HMITYJIbC, TIOJMHAS JHEPrHs, SHEPTUs IOKOS CBOOOJHON YaCTHIIHI,
SHEPrusl ¥ UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij s/ipa, SHEPTUS CBA3H fJIpa;



® 00BSCHATH OCOOCHHOCTH MPOTEKAHUS (PU3NUECKHUX SIBICHUMN: dJICKTPOMArHUTHAS WHIYKITHUS,
CaMOUHJIYKIUS, pe30HaHC, MHTep(depeHIHsl BOIH, AUQPPAKIUs, AUCIEPCHs, MOJIHOE BHYTpEHHEE
oTpaxkeHue, otornexrpuyeckuii 3pdexr (poroaddexr), anvda- u Oera-pacnaabl saep, ramma-
U3NTy4eHue sep, puzndeckre NpUHIMIBI CHIEKTPAILHOTO aHaTu3a U paboThI Ja3epa;

® OIIpE/CNIATh HAMPABICHUE HWHIYKUUM MATrHUTHOTO TOJII MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuinsl JlopeHua;

® CTPOUTH M300pakeHHe, Co31aBaeMoe TUIOCKUM 3€pKajoM, TOHKOM JIMH30H, U pacCUUTHIBATh
€ro XapakTEepUCTHUKH;

® IPUMEHSITH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHUE TIOHITHS, TEOPUHU U 3aKOHBI [T aHAIIU3a
U OOBsSICHEHUS (DU3MUYECKUX IMPOIIECCOB, MPOUCXOSAIIMX B 3BE3MaX, B 3BE3MHBIX CHCTEMax, B
MEXTaJIaKTHIECKOM cpefie; IBMKEHUS HEOSCHBIX TeJl, SBOJIIONMH 3BE3/1 1 BeenenHoil;

® IPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEH (PM3HMUECKHUX BEIHYMH C UCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUI, TpPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH PE3YNbTATHl MOTy4YECHHOM
3aBUCUMOCTH (D)M3MUYECKUX BEJIMYMH B BHUAEC TpapuKOB C Y4ETOM aOCOIIOTHBIX MOTPEIIHOCTEH
WU3MEPEHU, JIeJaTh BBIBOJIBI IO pe3yiibTaTaM HCCIIeI0BAHMUS;

®[IPOBOJUTH KOCBEHHbIE M3MEpEHUA (U3MUECKUX BEJIWYUH, [P OSTOM BBIOMpATh
ONTUMAJBHBIA METOJI W3MEpPEHUs, OLEHUBAaTh aOCONIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH
NPSIMBIX U KOCBEHHBIX U3MEPEHUI;

® [IPOBOAUTH OIBITHI 10 MPOBEPKE MPEIIOKEHHON THUIOTE3bl: IJIAHUPOBATh SKCIIEPUMEHT,
coOuparh SKCIEPUMEHTAILHYIO YCTAaHOBKY, aHAJIM3UPOBATH IMOJIYYEHHBIC PE3YNIbTAThl U JENATh
BBIBOJ] O CTaTyCe MPEUI0KEHHON TUIOTE3HI;

® OIKMCHIBATh METO/bI MTOTYYEHUSI HAYYHBIX AaCTPOHOMUYECKUX 3HAHU;

e cOOMIOaTh TpaBuia O€30MacHOr0 Tpyda NpHU MPOBEIECHUU WCCIEAOBAHUNA B paMKax
y4e0HOTr0 SKCIIEpUMEHTA, MMPAKTUKyMa B YI€OHO-UCCIIEeI0BATEIbCKON U TIPOEKTHOM JIEATEITBHOCTH C
HCIIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYAOBAHMUS;

e pemiaTh pacu€THHIC 337a9 C SIBHO 33JJaHHON W HESBHO 3aJIaHHOW (PU3NYECKOM MOJIENBIO: Ha
OCHOBaHWU aHAIIM3a YCIIOBHUS BHIOMpaATh (PU3NYECKUE MOJEIH, OTBEUYAIOIINEe TPEOOBAHUSAM 3aqauH,
OPUMEHSTh (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl (U3UYECKUX TEOpUil mpu
HCIIOJIb30BAaHUHU MATEMAaTHYECKUX METOJOB PEIICHHS 3a/]ad, MPOBOAUTH PACUEThl HA OCHOBAHUU
MMEIOIINXCS JaHHBIX, aHAJU3UPOBATh PE3YNbTaThl U KOPPEKTUPOBATH METOJBI PELICHUS C YYETOM
MOJIYYeHHBIX PE3YJIbTATOB;

epeliaTh KaueCTBEHHBbIE 3ajaud, TpeOyrolMe NpPUMEHEHHUs 3HaHWM M3 pa3HBIX pa3fesioB
Kypca (pU3MKH, a TaKKEe WHTErpaluy 3HAaHUW U3 IPYTHX MPEIMETOB €CTECTBEHHO-HAy4YHOTO LUKIIA!
BBICTPAMBaTh JIOTHYECKYIO LEMOYKY paCCYX IACHUH C OMNOpOM Ha HU3YyYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (pU3HUYECKUE SIBICHHUS;

® [ICII0JIB30BATh TEOPETHUYECKHE 3HAHUS i OOBSICHEHHS OCHOBHBIX MPHHIIMIIOB Pa0OTHI
U3MEPUTENbHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH TPUMEPHI BKJIaJJa POCCUMCKHX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHUE IIPOIECCOB OKPYXKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

® AHAJIM3UPOBATh W OIICHUBATH IMOCIEICTBUS OBITOBOW M MPOU3BOJCTBEHHOU NEATEIHHOCTH
YEJIOBEKa, CBA3AHHOW C (PU3MUYECKHMMHU TPOILECCaMM, C TMO3HUIHMKA 3KOJOTUUECKOW O€301acHOCTH,
MPEACTABICHUI O pAIlMOHATILHOM MPUPOJIONOJIb30BAHUU, a TAKXKE Pa3yMHOM HCIOIb30BAHUU
JOCTHKEHUI HAYKU U TEXHOJIOTUHN AJIs JaJIbHEHIIIET0 pa3BUTHS YEJIOBEYECKOTO OOIECTBa;

® [IPUMEHATh PaA3IMYHbIE CIOCOOBI PabOThl ¢ MHPOpPMaLUEl (U3MUECKOro COIEpXKaHHS C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHUH, TpPH 3TOM HCIOJIb30BaTh
COBpEeMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH JJIsl TOUCKA, IepepadOTKH U NPEeAbIBICHUs yueOHON
U HAYYHO-TIOMYJSpHOW WHGPOPMAIUU, CTPYKTYPUPOBAHHMS W HHTEpPHpETaAluu HH(DOpMAIIHH,
MOJIyYEHHOM W3 pa3iMYHbIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJIy4aeMyl0 HHGOPMAIUIO
U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSA 3HAHUM, TaK U HAa OCHOBE aHalM3a
HMCTOYHHKA WH(DOpMAIUH;



® [IPOABJIATH OpraHnu3allMOHHBIC n IIO3HABATCIIbHBIC YMCHU CaMOCTOATCIIBHOT'O
nproOpETEeHUs] HOBBIX 3HAHHI B MPOIECCE BBHIMOTHEHHS MPOCKTHBIX U Y4eOHO-MCCIIET0BATEIHCKUX
pabor;

e paboTaTh B TPYIIE C UCIIOJHEHHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH PabOTy
TPYIIIbI, PAalMOHAIBHO PACIpPEeNsATh NeATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, alleKBaTHO
OLIGHUBATh BKJIAJ] K&XKAOTO M3 YYaCTHUKOB IPYIIILI B PEIICHUE PacCMaTpUBaeMOil MPOOIIEMBI;

® [IPOSIBJISITH MOTHBAIIMIO K Oymymiel nmpodecCHOoHAIBHOM AEATEIEHOCTH MO CIIEIUAITBHOCTSIM
(UBUKO-TEXHUUECKOTO MPOQHUIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DIeKTPOHH
ble
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n MPOrpamMmmbl Beero II/P oOpa3oBareJ
K/p bHbIE
pecypcsl

Pasnea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

1.1 HayuHb1ii MeTO1 TO3HAHUS IPUPOIIBI 6
Hroro no pasneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpIOTO Tea 5 1
2.4 3aKOHbBI COXpPaHEHUSI B MEXaHHUKE 10 1
Hroro no paszneny 35

Pa3nea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUU 15
3.2 Tepmoaunamuka. TemnoBbie MalIMHbI 20
33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14
' HIEPEXO/IBI
Hroro no pazneny 49
Paznea 4. JIEKTPOJIUHAMUKA
4.1 DIIEKTPUUYECKOE MOJIE 24
4.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 24
43 Toku B pa3iuuHbBIX cpeaax 6
Uroro no pazaeny 54
Paznen 5. DU3HUECKHUN MPAKTUKYM
5.1 Pu3nYeCKui IPaKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Beer (undposbie)
MPOrpamMmbl /P o0pa3oBaTesibH
0 K/p
ble pecypchl
Pazngen 1. JIEKTPOJAUHAMUKA
1.1 MaruauTHoe nose 14
1.2 DJIEKTpOMAarHuTHas: MHYKIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DNIeKTpOMarHuTHBIE KoJIeOaHus 15
53 Mexanuveckue u 10 1
3JIEKTPOMArHUTHbIE BOJTHBI
2.4 Orntuka 25 1
Uroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcuoBrl CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3HUKA
41 KopnyckynsipHo-BoaHOBOMI 15
JIyalu3m
4.2 dusnka atoMma 5
43 ®du3uKa aTOMHOTO /1pa U 5
' 3JIEMEHTAPHBIX YACTHII
Uroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

DJIEeMEHTHI aCTPOHOMUU U

5.1 12
acTpou3uKu
Hroro no pazgeny 12
Pasnen 6. PUBUUECKUU [IPAKTUKYM
6.1 ‘ Du3nYECKU MPAKTUKYM 16 16 ‘
Hroro no pazneny 16
Pa3znen 7. OBOBIIAIOIIEE IOBTOPEHUE
71 Cucremaruzanusa U 0000IIeHIE L5

MpEeaAMCTHOT'O COACPIKAHUA U




OIIbITa ACATCIBHOCTH,
pUOOPETEHHOTO IPU U3yUCHUN
kypca ¢usuku 10 — 11 kmaccon

Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEUEHUE OBPA30OBATEJIBHOT'O ITPOLLECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 VAEHUKA

» ®usnka (B 2 gactsx), 10 knace/ ['eanenmreitn J1.9., Bynarosa A.A., Kopaunses U.H.,
Komkunaa A.B.; mox pemaknueii Opnosa B. A., O0miecTBo ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«BMTHOM. JlaGopaTopust 3HaHu#»; AKimonepHoe oouiectBo «M3narensctBo «lIpocBenienner»

» ®usuka (B 2 vactsx), 11 kmace/ Yacte 1: IN'eapenmreiin J1.3., Jlux FO.W.; mox penakmnueit
OpnoBa B.A.; Yacts 2: 'engenmreitn JI1.O., Komkuna A.B., Jlesues I'.1., O6mecTBo ¢
orpann4eHHON oTBeTcTBEHHOCThIO « IOl MHEMO3MHA»

» Ousnka. Mexanwnka, 10 kinacc/ Mskumes .4, Cunskos A.3., O01ecTBO ¢ OrpaHHYEHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe obmectBo «M3natenscTBo «IIpocBerienne»

» ®usuka. Konedbanus u Boausl, 11 kmace/ Makumes I'.51., CunsikoB A.3., O01ecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODA»; AxumonepHoe obmiecTBo «M31arenbcTBo
«IIpocseenune»

» Guzuka. Monekynsapaas pusuka. Tepmogunamuka, 10 kinace/ Msikumes [7.5., CunasikoB A.3.,
OO011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY»; AKIITMOHEpHOE 0OIIECTBO
«M3marenscTBO «lIpocBemenne»

» ®usnka. Onruka. KBantosas ¢usnka, 11 krace/ Mskumes I'.5., Cunskos A.3., ObmiecTBo ¢
OTpaHUYEHHOU O0TBETCTBEHHOCTHIO «/[PODA»; AxumonepHoe obmiecTBo «M31arenbeTBo
«IIpocserenune»

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://markx.narod.ru/pic/
http://school-collection.edu.ru/
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