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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma no gu3uke Ha ypOBHE CpeaHEro 001ero oopa3zoBaHus pa3padoTaHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHMU K pe3ynbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTebHON Mporpammel, mpeactaBieHHblx B OI'OC COO, a Ttakxke ¢
yuétoM denepanbHOil paboueit mporpamMmbl BocnuTaHus U KoHuenmuu
npenojaBanus yueOHoro npenmera «dusznka» B 00pa3oBaTeNbHBIX OpraHU3aluaX
Poccuiickoit  depepanuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
MPOrPAMMBI.

[Iporpamma mno ¢Qusuke omnpezenser o0s3aTENbHOE NPEIMETHOE COJIEepKaHUeE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXIPEIMETHbIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM  y4eOHOTO TMpOoIEecca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T OpeacTaBieHUE O LEJsAX, COAEpNKaHUM, oOen
CTpaTeruu OOy4YeHUsl, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npenmera «dusuka» Ha yriayOJaEHHOM YpOBHE.

N3yuyenue kypca GU3NKK YrIIyOJIEHHOTO YPOBHS IMO3BOJISIET peajn30BaTh 3aJauyM
npodeccuoHaIbHOM OpUEHTAllMM, HaIMpaBlI€HO Ha CO3JaHUE YCJIOBHM A
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI JUIsl TPOJOJKEHUST 00pa3oBaHHs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B mporpamme mo ¢usnke omnpenensiorcs IUIAHUPYEeMble Pe3yJbTaThl OCBOCHMS
Kypca (U3MKH Ha YpPOBHE CpeaHero ooOmero o0pa3oBaHUs: JUYHOCTHBIE,
METanpeIMeTHbIe, MpeaMeTHble (Ha  yryOos€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKW TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GHU3UMKE Ha YpPOBHE CcpeaHero oOmero oOpa3oBaHHS Ha
yriayOiaEHHOM YPOBHE, SIBIISIETCS] CUCTEMHO-I€SITEIbHOCTHBIN MOAXO.

[Iporpamma no Gpu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHUS Kypca (PU3MKU Ha yriayOJIEHHOM YPOBHE, B
TOM YHCJIE IPEIMETHBIE PE3yJIbTaThI 10 roaM OOy4eHHS;

coaepkanue yueOHoro npeamera «dusukay 1no rogam o0ydeHuUs.

[Iporpamma 1o Qu3uKe HE CKOBBIBAET TBOPYECKYI0 WHUIUMATHBY y4YUTENIEH U
IIPEIOCTABISAET BO3MOXKHOCTH JUISl PpEAIU3aldyd  Pa3iu4HbIX METOJUYECKUX
MOJXOA0B K MPENoAaBaHUI0 (U3MKU Ha YIrayOJIEHHOM YpOBHE IMpPU YCIOBHUH
COXpaHEeHMs 00A3aTEIBHON YaCTH COAEPKaHUS Kypca.

OBIHIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®PU3UKA»

®du3uKa Kak Hayka o HaubOojee oOmMX 3aKOHAX MPUPOIBI, BHICTYIIAas B KaueCTBE
y4eOHOT0 TIpeIMETa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAaHUU 00
okpyxatomieM Mupe. LlkonbHBIN Kypc (QU3NKH — CHUCTEMOOOpPA3YIOLWUNA st
€CTECTBEHHO-HAYYHBIX YyYE€OHBIX MPEAMETOB, TMOCKOJBKY (DU3MYECKHE 3aKOHBI
Jie)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4YaeMbIX XHMHEH, OHOJIOTHEH,



buzuueckoit reorpaduert U actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
NpUMEeHEeHUEe (U3MYECKUX 3HAHUP ONpeAeNuiio Xapakrep M OypHOE pa3BHTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, MOJIyYEHHs] HOBBIX MAaTE€pUAlOB C 3aJlaHHBIMU CBOWcCTBaMH. M3yuenue
(U3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00yyaroumerocs, B (popMHUpOBaHUE YMEHHN MPUMEHSATh HAay4YHBIH
METO/1 IO3HAHMSI PY BBIIOJIHEHUH UMHU YUEOHBIX HCCIIEIOBAaHUM.

B ocHOBYy Kkypca pu3uku Ha ypoBHE cpeHero o0IIero oOpa3oBaHus MOJOXKEH PsJl
ujel, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 MOCTPOSHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM € HEH KypC SBIAETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoea cenepanuzayuu. B cooTBETCTBUM C HeW Marepual Kypca (U3UKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(dbopMHUpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U
noJe.

Hoea 2ymanumapuzayuu. E€ peanuzanus mnpeanosiaracT — MCMOJIb30BaHUE
T'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMHu.

Hoea npuknaonon nanpaenennocmu. Kypc o¢usuku yrioyOn€HHOTo ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
OPWIOKEHUM W3YYEHHBIX TEOpHWil M 3akoHOB. Ilpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUM M COBPEMEHHBIE TEXHHUYECKHE YCTPONCTBA, U
TEXHOJIOTUU.

Hoea  3konozuzayuu peanu3yeTcss  IMOCPEACTBOM  BBEACHUS  AJIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
po0JIeM pallMOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKOM 0€30MacCHOCTH.
OcBoeHue cojepkaHus MPOrpamMMbl MO (PU3MKE TOIDKHO OBITh MOCTPOEHO Ha
NPUHLUIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s pusuku peammsanus 3TUX
NPUHLUIIOB 0a3upyeTcsl Ha MCIOIb30BAHUU CAMOCTOSTEIBHOIO 3KCIIEPUMEHTA KaK
MMOCTOSTHHO JIecTBytomero (akropa ydeOHoro mpomecca. s yriyOnéaHOro
YPOBHA — 3TO CHCTEMA CaMOCTOSITEIBHOIO YYEHHUYECKOIO HKCIIEPUMEHTA,
BKJIIOYAIOMIETO (DPOHTAIbHBIE YUYEHUYECKHME ONBITHI NPU HU3yYEHUU HOBOTO
MaTepuania, JabopatopHsie paboThl U pabOThI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
7Ba crocoba peanu3auuu  (pU3MUECKOro mpakTukyma. B mepBom  ciyuae
MpaKkTUKyM npoBoauTcs ubo B koHie 10 u 11 knaccos, nubo mocie mepBoro u
BTOPOrO MOJYroAuWid B KaXIOM U3 3THX KiaccoB. Btopoit cmocod — 310
UHTErpanus paboT MpakTUKymMa B CHCTeMY JabOopaToOpHbIX paboT, KOTOpHIE
MPOBOMSITCS B mpoliecce uzyudeHus pazzgena (temsl). [Ipu stom mon pabGoramu
MIPaKTUKyMa MIOHUMAETCSI CaMOCTOATENIbHOE HCCIIEJOBAHUE, KOTOPOE MPOBOJAUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BHAa 0€3 MOIaroBoi MHCTPYKIIUH.

B nporpamme no (usuke cuctemMa y4eHMUYECKOTO 3KCIEPHMEHTA, J1ab0paTOpHBIX
paboT U MpakTHUKyMa MpeAcTaBieHa €AUHBIM mepeuHeM. BpiOop TemaTuku st



THX BUJOB YYEHHYECKHX MPAKTHUYECKUX DPAOOT OCYIIECTBISETCS YYaCTHUKAMH
oOpa3oBaTelpbHOrO  Ipolecca HUCXoAd U3  OCOOCHHOCTEH  MOYpOYHOIO
IUIAHUPOBAaHUS W OCHalleHusi kabuuera ¢usuku. [Ipm sTom obecneunBaeTcs
OBIIAZICHHE OOYYAalOIUMHUCA YMEHHUSMH TPOBOAUTH TMpsIMblIe U KOCBEHHBIC
W3MEpEHMsI, MCCIENOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHMH U TMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUTIOTE3.

bosbiioe BHMMaHKE yAEIAETCs PELICHUIO pacUE€THBIX U KaYeCTBEHHBIX 3a1ay. [Ipu
ATOM JUIsl pacu€THBIX 3a/1ady MPUOPUTETOM SIBISIOTCA 3a/1aud C SIBHO 3aJaHHOW U
HESBHO 3aJIaHHON (PU3MYECKOW MOJEIbIO, MO3BOJISAIOIINE NMPUMEHSATh W3yYEHHBIE
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszfena Kypca, TaK U HUHTErpupys
OpUMEHEHHe 3HaHUW M3 pas3HbIX pasznenoB. g KayecTBEHHBIX — 3ajay
OPUOPUTETOM SIBJISIIOTCS 3aJaHUsl Ha OObSCHEHHe/Npe/cKa3aHue MPOTEKAHUS
(u3nUecKuX SIBICHUI U MPOLIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BbIOOpa
(u3znyuecKkoi MOENU JUIsl CUTYalluy MTPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu ®I'OC COO xk MarepuanbHO-TEXHHYECKOMY
oOecreueHuIo y4eOHoro nporecca Kype Gpusuku yriy0iaEHHOro ypoBHSI Ha ypOBHE
cpenHero oOmiero 00pa3oBaHMs AOKEH H3ydaTbCs B YCIOBUAX MPEAMETHOTO
kabuneta. B kaOuHere GU3MKM JOMKHO OBITH HEOOXOAMMOE JabOpaTOpHOE
o0opyloBaHWE JUIA BBIMOJHEHUS YKa3aHHBIX B TporpaMme Mo  (HU3HKE
YUYEHUYECKUX ONBITOB, JA0OpAaTOPHBIX pabOT M PabOT MpaKkTUKyMa, a TaKxKe
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JleMOHCTpallnoHHOe 000pyAoBaHuEe (HOPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MUHHMAaJIBHOM JTOCTaTOYHOCTH U OOECIEUMBAECT MOCTAHOBKY IE€PEUMCIICHHBIX B
nporpamme o (pu3MKe KIYEBBIX JTEMOHCTpAIMM JIsl UCCIEAOBAaHUS N3y4aeMbIX
ABJIEHUI M TPOLECCOB, SMIUPHUUECKUX U (YHIAMEHTAJIbHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe oOopydoBaHWE IS YYCHHYECKHX  IMPAKTHYECKUX  pabdoT
GopmupyeTcst B BUJE TEMaTHUYECKUX KOMIUJIEKTOB M OOECIEeuMBAETCs B pacyére
OJTHOTO KOMIUIEKTa Ha JBYX oOyuaromuxcs. TemMaTnyeckue KOMILJIEKTHI
71a00paTOpHOTO OOOPYIOBAHMS JOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUHM AHAJIOTOBBIX M LHU(POBBIX MPUOOPOB, a TAaKKE KOMIIBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE IU(PPOBBIX 1a00paTOpuil.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «®U3UKA»

OCHOBHBIMH LeJSIMH H3y4eHHs GU3UKHU B 00111eM 00pa30BaHUHM SIBIISIFOTCS
dbopMupoBaHUE WHTEpPEca W CTPEMIICHHSI OOYYArOMIMXCA K HAYYHOMY H3YYCHUIO
MPUPOBI, PA3BUTHE WX UHTEIIEKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUM O HAYYHOM METOJE TMO3HaHWS # (POPMUPOBAHHE
HCCIIEIOBATEIBCKOT0 OTHOILLICHHS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHUE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa HW3y4YEHHs OCHOB
CTPOCHHMS MaTE€pUU U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKY;

dbopMUpOBaHUE YMEHHH OOBICHATH SIBICHHS C HCIOJIb30BaHHEM (PHU3UYECKUX
3HAHUMW U HAyYHBIX JJOKA3aTEIbCTB;



dbopMHupOBaHUE TIPEACTABICHUA O ponu (GU3WKKA Uil Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oymymeld mpodeccuoHaIbHOU
JeSITEebHOCTH, CBSI3aHHBIX C (PU3MKOM, MOATOTOBKA K JalbHEHIIEMY OOYy4eHHUIO B
ATOM HampaBICHUH.

JlocTKeHrne STUX IieNield 00ecTeunBaeTCsl pelIeHWeM CIeAYIOIMMUX 3anad B
npoiiecce u3yueHus Kypca GU3uKU Ha YPOBHE CpeTHEro o0Iero oopa3oBaHus:
NpUOOPETEeHHE CUCTEMBbl 3HAHUN 00 00mUX (QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHUAX,  BKIOYas  MEXaHHWKY,  MOJCKYISIpHYI0  (QHU3HUKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U DJI€MEHTHI aCTPO(DU3HKH;
dbopMHUpOBaHUE YMEHHUW NTPHUMCHATh TEOPETHYCCKHE 3HAHUS JJIs1 OOBSICHCHUS
(Gu3HUeCKUX SBJICHUA B TPHUPOAC W JUIS TPUHATHS TPAKTHUYCCKUX PEHICHUN B
TIOBCETHCBHOM JKU3HM,

OCBOEHHE CIOCOOOB pEIICHUs Pa3UYHBIX 3a7ad C SIBHO 3aJaHHON (HHU3HUECKOM
MOJIENIBIO, 3aJlay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIbHOE CO3[aHue (U3HUECKOU
MOJIC/IH, aJeKBAaTHOW YCIIOBUSIM 3a/Jladyd, B TOM YHCIE 3aJa4 WHXCHEPHOTO
XapakTepa;

NOHMMaHWE (PU3NYECKUX OCHOB M IMPUHIIAIIOB JECHCTBUS TEXHUYCCKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPY)KAIOIIYIO CPELy;

OBIIQJICHME METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U TPOBEIACHUS
¢u3nuecknux OSKCHEPUMEHTOB, aHalM3a W HMHTEpIpeTaluu  uHbOpMaIH,
OTIpEeJICIICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

CO37laHME YCJIOBUM JUIsI Pa3BUTHS YMEHUH TPOEKTHO-UCCIEIOBATEIHCKOMH,
TBOPUYECKOM JEATEIHHOCTH;

pa3BuTHE HHTEpeca K cdepam mnpodhecCUOHAIBHOU AESTEIbHOCTH, CBS3aHHOU C
(bU3UKOH.

B cootBerctBun ¢ tpeboBanusimu ®I'OC COO yrnyOnéHHbIN ypOBEHb U3YUCHHS
yueOHOro mnpeaMera «dusmka» Ha YpPOBHE CpeaHero ooOimero oOpa3oBaHUs
BBIOMpAETCs OOyYaIOMUMHUCS, TUIAHUPYIOITUMU TPOJODKEHHUE O0O0pa3oBaHUsS II0
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.

MECTO YYEBHOTI' O IPEJIMETA «®U3UKA» B YYEGBHOM IIVIAHE

Ha w3ydenne ¢usuku (yrinyOn€HHBIM ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orpoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B HEJEIIO),
B 11 knacce — 170 yacoB (5 4acoB B HE/IEIIO).



COIAEPKXAHUE OBYYEHUA

10 KIIACC

Paszpnen 1. HayuHnblit MeTOX MO3HAHMS NPUPO/BI.

®uzuka — ¢yHAaMeHTalbHAs Hayka o mpupoae. HayuHblii MeToa MO3HAHUS U
METO/IbI UCCIICIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIepUMEHT U TEOpusi B TMpolecce IMo3HaHus mpupoabl. HaOmionenue u
AKCTIIEPUMEHT B (PU3UKE.

CnocoObl  u3MmepeHuss (GU3MYECKUX BEIUYMH (aHAJIOTOBble U HU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[Torpemnoctu u3mMepeHuit Pu3nUecKux BeIUYuH (a0COIFOTHAS U OTHOCUTEIbHAS ).
MopaenupoBanue (QuU3MUECKUX SIBJICHUNW W MPOIECCOB (MaTepuaiabHas TOYKa,
aOCOJIFOTHO TBEPIOE TEI0, HWAeadbHas >KUIAKOCTh, HJIACAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKHil 3aKOH, TPAHUIIBI €ro MpuMeHUMOCTH. dusnueckas
TEOpHUs.

Ponw u mecto pusuku B popMHUpOBAaHUU COBPEMEHHON HayYHOW KapTUHBI MUpPA, B
MPAKTUYECKOU AEATEIIbHOCTH JIIO/ICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuibl TOKa M HaNpsHKEHHUS B LIENH MOCTOSHHOTO TOKa MPU MOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ uMdpoBoit nabopatopueit mo Qusuke. Ilpumepsl uzMepeHus
(¢u3MUecKrX BETUYUH MPU MOMOIIHU KOMIBIOTEPHBIX JATUUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUWKEHHE. (OTHOCUTENBHOCTh MEXAHUYECKOTO  JBHIKCHHS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Pannyc-BekTop MatepuaabHON TOUKH, €r0 MPOEKIMU Ha OCU CUCTEMBbI KOOPIUHAT.
Tpaekropus.

[lepemelenne, CKOpOCTh (CPEaHSSI CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHHUE
MaTepuagbHOW TOYKH, MX MPOCKUUM HAa OCU CHUCTEMbl KoopauHat. CloxeHue
IIEPEMELICHHM U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEWHOE [BH)KEHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobOomHoe majacHUE. YCKOpeHHE CBOOOJHOTO TajeHus. JIBmWKeHHWe Tena,
OpOIIEHHOTO TOJ YyTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH H
YCKOPEHHsI MaTepUATbHON TOYKHA OT BPEMEHHU U UX TPAPUKH.

KpuBonmnueitHoe nBmxeHue. [[BUKEHHME MaTepUaTbHONW TOUYKH IO OKPY>KHOCTH.
VYrnoBas u  JuHelHas  ckopocth. Ilepwony u wacTtota  oOpalieHusl.
LentpocTpemuTenbHoe (HOpMaabHOE), KacaTeabHOE (TAHIME€HIIMAIBHOE) U TOJHOE
YCKOPEHUE MaTEPUAJIbHON TOUKHU.



TexHnueckne yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHI: CIUIOMETP, ABUKECHUE
CHapSJI0B, LIEMHbIE, IIECTEPEHYATHIC U PEMEHHBIC Mepe/laun, CKOPOCTHBIC JIU(PTHI.
Jemoncmpayuu.

Mogenb cuCTEMBI OTCUETA, WUIKOCTPALMSl KUHEMATUYECKUX XapaKTEPUCTHUK
JBHOKEHUS.

Cnoco0sbI uccie0BaHus IBHKCHUI.

NnmrocTpanus npeaeabHoro nepexoaa u U3MEpeHue MTHOBEHHON CKOPOCTH.
[IpeoOpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenue paBuwKeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hanpagnenne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME MyTeH, TPACKTOPU, CKOPOCTEH ABUXKEHUS OJHOTO M TOTO K€ Tella B
pa3HBIX CUCTEMAX OTCUYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne HEpPaBHOMEPHOIO JBUXKECHHUS C I1IEJIbIO OIPEAeSICHUsI MIHOBEHHOU
CKOpOCTH.

N3Mepenne ycKopeHus HpU MNPSAMOJIMHEWHOM PABHOYCKOPEHHOM ABMXKCHUHU MO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKECHUHU.
N3mepenue yckopeHUs CBOOOTHOTO MajieHus (PEKOMEHIOBAHO HCIOJIb30BaHUE
1udpoBoit 1abopaTtopun).

N3yuyenue nBHKEHHs Teja, OpPOIIEHHOTO TOPU30HTANIbHO. [IpoBepka rumoressl o
OpsMOM  NPONMOPUMOHANTBHON 3aBUCUMOCTHM MEXAY JalbHOCTBIO TMOJNETA H
HAYAJIbHOW CKOPOCTBIO TEJA.

N3ydeHne nBUKEHUS TEJa MO OKPY>KHOCTH C IOCTOSHHOM 10 MO0 CKOPOCTBIO.
HccnenoBanue 3aBUCUMOCTH TEprOIa 00OpalleHrsi KOHUYECKOTO MasiTHUKA OT €ro
napaMeTpoB.

Tema 2. lunamuxa.

IlepBriit  3akoH Hprotona. HWHepumanbable cucteMbl orcuéra. [IpuHiun
otHocutenbHOCcTH ['anuies. HennepuuanbHble cHUCTEMBbI OTCUETA (OMpenesieHHeE,
MIPUMEPBHI).

Macca tena. Cuna. [lpuHuun cyneprno3uiuu CHil.

Bropoii 3akoH HproTOHA 111 MaTepraibHON TOYKH.

Tperuii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUA. DKBUBAJICHTHOCTh T'PABUTAIIMOHHOW U MHEPTHOM
MACCBI.

Cuna TsKecTd. 3aBUCMMOCTb YCKOPEHHUSI CBOOOJHOTO MajeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduuecKkor MUpoTHl. /[BrkeHne HeOECHBIX Te
1 UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, ABHXKyIIErocst ¢ yCKOPEHUEM.
Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJIBKEHHS U CUJIa TPEHUS MOKOS.
Koadduument tpenusi. Cuna CONpOTUBICHUS MPU JIBHXKEHUU TENa B JKUJIKOCTH
WJIY ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JIBUKECHUS.



Hasnenune. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuuecknue yCTpOMCTBA M TEXHOJOTHUYECKHE MPOLECCH: MOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmtonenue nBukeHUs Tell B HMHEPIUAIBHBIX U HEWMHEPIUAIBHBIX CHCTEMax
OTCYETA.

IIpyHIUIT OTHOCUTEIBHOCTH.

Kauenue nByX HUIMHIPOB WM IIAPOB Pa3HOW MACCHI C OJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPLUMATIBHON CUCTEMBI OTCYETA.

CpaBHeHME PABHOACHUCTBYIOIICH MPWIOKEHHBIX K TENy CWJI C IPOU3BEACHHEM
MacCChI TeJia Ha €r0 YCKOPEHHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJILTATE B3aUMOJICUCTBUS TEI.

N3mepenne Macc 1o B3auMoI€HCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM MOAbEME U MAJACHUMU.

[leHTpoOE)KHBIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUSI U CKOJIBbKECHMUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3mepenue paBHOACHCTBYIOIICH CWJI TIpU ABMXKEHUH OpycKa IO HAKJIOHHOMU
MJIOCKOCTH.

[IpoBepka runoTe3sl 0O HE3ABUCUMOCTH BPEMEHU JBUKEHUSI OpycKa MO0 HAKIIOHHOM
IJIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanne 3aBUCHUMOCTH CHJI YIOPYTrOCTH, BO3HHUKAKOIIMX B IMPYXKUHE U
PE3UHOBOM o0paslie, OT uX AehOopMaIlHH.

N3yueHne NBUKEHUS CHCTEMBI TeEJ, CBSI3aHHBIX HUTBHIO, MEPEKMHYTON uepe3
NErKuii OJIOK.

N3mepenne kodddummeHta TpeHUsS 10 BEIMYHMHE YII0BOTO Ko3dduimeHTa
3aBucUMOCTH Frp(N).

HccnenoBanue ABWXEHHS Opycka MO HAKIOHHOM TIJIOCKOCTH C TEPEMEHHBIM
KO3 PUITMEHTOM TPEHUS.

N3ydenune nBuxkeHUS rpy3a Ha Bajly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpAOe Teno. [locTynarensHoe U BpamaTeabHOe TBUKEHNE TBEPOTO
Tena. MOMEHT CuJibl OTHOCUTENBHO OCH Bpaiienus. [lneuo cunbl. CrioxeHue cui,
MPUJIOKEHHBIX K TBEpOMY Teiry. LleHTp TskecTu Tena.

VYcoBus paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeYyCTOMUMBOE, 0e3pa3InuHOe PaBHOBECHE.

TexHuuecknue yCTPOMCTBA W TEXHOJIOTMYECKHE ITPOLECCHI:  KPOHIITEHH,
CTPOUTENBHBIN KPaH, PEIIETUYATHIE KOHCTPYKLUH.

JHemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunpr paBHOBecCHS.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomul, nPAKMUKYM.
HccnenoBanue yciioBUi paBHOBECHS TBEPAOTO TEJa, UMEIOIIETO OCh BPALLICHHUS.
KoHncTpynpoBaHre KpOHIITENHOB U pACUET CUJT YIPYTOCTH.



N3y4yenue ycTOWYMBOCTU TBEPAOTO TEJIA, UMEIOLIETO IUIOIIAAb OIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ Mexanuke.

NMnynec MaTepuaJibHOM TOYKH, CUCTEMBI MaTrepuaiabHbIX TOodeK. LleHTp Macc
CHUCTEMbI MaTepUAIBHBIX TOUEK. Teopema 0 IBMKEHUU LIEHTPA MaccC.

NmMnynbe CUiibl 1 UI3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpPaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomMeHT wumIynbca MarepuanbHod TOYKU. IlpencraBieHune o0 CcoxpaHeHUH
MOMEHTa UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaGora cunapl Ha MaJoM M Ha KOHEYHOM MepeMelleHuu. ['paduyeckoe
npejcTaBieHue padoThl CUJIBL.

MOIIHOCTBb CUJIBI.

Kunernueckass »sHeprusi MarepuaibHOW TOuku. Teopema 00 U3MEHEHUU
KMHETUYECKON SHEPTrUM MaTepUaIbHONW TOUKH.

[ToreHimanbHble W  HENOTEHUMAIbHbIE CUJbl. [loTEeHIManbHAsT  SHEprus.
[ToTennuanbHas 3HEprus ynpyro aehopMupoBaHHON NpYykuHBL. [loTeHIManbpHAsS
SHEprus Tella B OJIHOPOJHOM TIpaBUTAIMOHHOM Tosie. IloTeHuManbHass >HEprus
TeJa B IPaBUTALMOHHOM I10JI€ OJJHOPOIHOTO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KOCMUYECKAsT CKOPOCTb.

CBsi3b pabOTHl HEMOTCHIMATIBHBIX CHJ C H3MECHECHHUEM MEXaHUYECKOW DHEPTrUu
CUCTEMBI T€J. 3aKOH COXPAHEHHSI MEXaHUYECKOM SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymm [ UACanbHOM KUIAKOCTH KakK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOU SHEPTUU.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMUYECKHE IIPOLECCHI: JBHKEHHUE PAaKeT,
BOJOMET, KOMEpP, NPYNKUHHBIM MHUCTOJIET, THPOCKON, (QUIypHOE KaTaHuE Ha
KOHBKAX.

JHemoncmpayuu.

3aKOH COXpaHECHUS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

N3mepenne MOIIHOCTH CHJIBL.

W3meHeHne SHepruu Tena Mpu COBEPIICHUN PAOOTHI.

B3anmHble mnpeBpamieHusT KUHETUYECKOW W NOTECHUHUAIBHOM JHEPruM Ipu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPTruu Mpu CBOOOTHOM IMaICHUU.

Yuenuueckuit sxkcnepumenm, nadbopamopnsie padbomeol, nPAKMUKYM.

N3mepenne nmmyiibca Teaa no TOpMO3HOMY Iy TH.

N3mepenue cumibl TIrM, CKOPOCTU MOJEIU 3JEKTPOMOOWIISE M MOIIHOCTH CHIIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA Tela C UMITYJIbCOM CHUJIBIL.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNHETUYECKOW YHEPTUU TEJA 10 TOPMO3HOMY Y TH.

CpaBHeHUE HW3MEHEHUSI MOTEHIMAIBHON SHEPruU MPYXKUHBI C PabOTON CHIIbI
TPEHHS.



Onpenenenue pabOThl CWIBI TPEHUS] TPU JBWKEHUH Tela [0 HAKIOHHOM
IJTIOCKOCTH.

Paspnen 3. MouiekyasipHasi pM3MKa M TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MEOPUN.

OcHOBHBIE TIOJIOKEHUSI MOJIeKyIapHO-kKuHeTnuuecko Teopun (MKT), ux onbitHOE
obocHoBanue. [uddysus. bpoyHoBckoe nBmkeHuEe. XapakTep ABWKEHUS W
B3aUMOJICMCTBUs YaCTUL[ BeulecTBa. MOJENIH CTPOCHUS Ta30B, XUIKOCTEU U
TBEPABIX TEJ U OOBSICHEHNE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [loctosHHas ABorapo.
TennoBoe paBHOBecue. Temmepatypa u cmnocoObl e€ wusMepenus. I[llkama
temnepatryp Llenbcus.

Mojenb UeanbHOTO ra3a B MOJEKYJISIPHO-KMHETUYECKONW TEOPUHU: YACTHUIBI Ta3a
JBHXKYTCSI XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBbie  3akoHbl.  YpaBHeHue MennaeneeBa—Kianeiipona.  AOGconroTHas
temreparypa (mkaia temrneparyp KenbBuna). 3akon Jlamerona. M3omporiecchl B
UjeadbHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
Ipe/ICTaBlIeHNE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsA3b MEXY JABJICHUEM M CPEeJAHEH KMHETUUECKOM SHEpPrueil mocTynaTelbHOro
TEIJIOBOTO JIBMKEHHS MOJICKYJI HJeallbHOro ra3a (OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UJI€aIbHOTO ras3a).

CBsi3p aOCONIIOTHOW TeMIlepaTypbl TEPMOJMHAMUYECKONH CHUCTEMBI CO CpeaHeu
KMHETUYECKON SHEPTHEN OCTYNATEIbHOTO TEMJIOBOrO ABUKEHHUS €€ YaCTHL.
TexHuuyeckue ycTpoWCTBa M TEXHOJIOTHYECKUE MPOIIECCH: TEPMOMETP, OapoMeTp,
NOJIyYEHUE HAaHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTUL]l BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponnk ¢ 3anuchbio pearbHOro OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTei.

Mopaens onbita HTepHa.

[IputsxkeHne MONEKyJI.

Mojgenu KpuCcTasInueCKUX PEIETOK.

HaGmronenne u uccieqoBaHne N30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.
HccnenoBanue mporecca yCTaHOBIICHUS TEIUIOBOTO PABHOBECHS MIPHU TEILIOOOMEHE
MEXK1Yy FOpsiYeEN U XOJIOJHON BOJOM.

N3yuenne M30TEpMUYECKOrO0 mporecca (PEeKOMEHJIOBAHO  HUCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro rnporuecca.

N3ydenune nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHUSI COCTOSTHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckass (TJ]) cucrema. 3agaHue BHEUIHUX  YCIOBUM  JUIst
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHEIHNE 1 BHyTpeHHHE napaMeTpbl. [lapameTpsl



TEPMOJUHAMUYECKOW CUCTEMBbI KAK CPEIHHE 3HAYEHHUS BEIIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayalo TEPMOJIUHAMUKH. CamonpousBosibHasi ~ penaKcanus
TEPMOJIUHAMUYECKOW CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenb uaeanbHOro ra3a B TEPMOJWHAMUKE — CHCTEMA YpPaBHEHWIl: ypaBHEHHE
MenneneeBa—Knaneliposa W BBIPAKEHHE Il BHYTPEHHEW DHEPrUH. Y CIOBUS
MPUMEHUMOCTH 3TOW MOJEIW: HHU3Kasd KOHIIEHTpalUs YacTHUIl, BBICOKHE
TeMnepaTypbl. BeipaxeHnue sl BHyTPEHHEW YHEPrUU OJHOATOMHOTO HIE€AIBHOTO
rasa.

KBazucrarnueckue u HECTATUUECKUE TTPOLIECCHI.

OnemeHTapHas paboTa B TepMoJauHaMuKe. Bprunciaenue paboTsl 1Mo rpaduky
npolecca Ha pV-auarpaMmme.

Tennonepenaua KakK croco0 M3MEHEHUS BHYTpEHHEN SHEPIruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KommuecTBo TennoTel. TemnoéMKocTs Tena. Y ielibHas U MOJISIpHAs TEIJIOEMKOCTH
BEIIECTBA. YpaBHeHUE Maiiepa. YaenbHas TEIioTa CropaHus TomumMBa. Pacuér
KOJIMYECTBa TEIUIOTHI MpHu Teruionepeaade. [lorstue 06 agmadbaTHOM TIpoliiecce.
[lepBoIii 3ak0oH TepMoauHaAMHUKU. BHyTpeHHss sHeprusa. KoimuecTBo TEIIOTH U
paboTa Kak Mephl HU3MEHEHUs] BHYTPEHHEH DOHEPruu TEPMOJIUHAMHUYECKON
CUCTEMBI.

Bropoil 3akOH TepMOAMHAMHKH JJIsi PAaBHOBECHBIX MPOLIECCOB: YEpe3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKON CUCTEMBI MPOXOJUT €AUHCTBEHHAS
aanabara. AGCOJIIOTHAS TeMIlepaTypa.

Bropoil 3akOoH TepMOAMHAMUKH [JIs HEPABHOBECHBIX IMPOLECCOB: HEBO3MOMXHO
nepeaaTh TEILUIOTY OT 0OoJjiee XOJOJHOrO Tejla K Oojee Harperomy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NPUPOIHBIX ITPOIIECCOB.

[TpuHumne! gectBus TemnoBbix mamuH. KIT/.

MaxkcumanbsHoe 3Hauenne KIIJI. [ukm Kapno.

DKOJIOTUYECKHE aCMEKThl HCIOJb30BaHUS TEIUIOBBIX JBHUrareneid. TemioBoe
3arpsI3HEHUE OKPYIKAKOLIEH CPEbL.

TexHuueckne yCTpOWCTBA W TEXHOJOTMYECKHE MPOILECCHI:  XOJIOAUIBHUK,
KOHJUITMOHED, AW3CIbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHa,
MOJIyYEHHUE CBEPXHM3KUX TEeMIeEpaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIUIOBOT'O HACOCA, YTHIIM3AIUS OMOOPTaHMYECKOT0 TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBO» M AJICKTPOIHEPTHH.

JHemoncmpayuu.

W3menenne TeMmnepaTypbl Ipy ainadaTHIeCKOM PaCITuPEHUH.

BosaymiHaoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEHN BELIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW SHEPTHUU.

HccnenoBanne aagnadbaTHOTO Mpoliecca.

KomnbrorepHble MOENH TEIJIOBBIX JBUTATENEH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomoi, nPAKMUKYM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.



HccnenoBanue nporecca OCTbIBaHUS BELIECTBA.

UccnenoBanue anuabaTHOro mpolecca.

N3ydyeHne B3aMMOCBSI3M DJHEPrUM MEXKMOJIEKYJISPHOTO  B3aUMOJCHCTBUS U
TEMIEPATypPbl KATICHUS JKUIKOCTEM.

Tema 3. Acpecamnuie cocmoanusn eeutecmea. Pazoevie nepexoobl.
[TapooOpa3zoBanue u KoHIeHcarusi. VcrmapeHue u KumeHue. YJielbHasl TEIoTa
napooOpa3oBaHMUs.

Hacebliliennbie 1 HEHACHIIEHHBIE TTapbl. KauecTBeHHAs 3aBUCUMOCTh IJIOTHOCTH U
JIABJICHUSI HACBIIIEHHOT'O Tapa OT TeMIepaTypbl, UX HE3aBUCUMOCTb OT 00BbEMa
HACBIILIEHHOTO Tapa. 3aBUCUMOCTb TEMIEpaTypbl KUIEHHUS OT JaBJICHUS B
AKUJIKOCTH.

BnaxxHocth Bo3ayxa. AOCOIIOTHAS U OTHOCHUTENIbHAS BIIYKHOCTb.

Teépnoe teno. Kpucramiuueckue um amopdHble Tena. AHM30TPOIHUS CBOMCTB
KpuctajuioB. [lnaBieHue W KpucTaum3auus. YJelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

HNedbopmanun TBEpAoro Tena. Pactsokenwe u cxkarue. Crapur. Moaynes FOwnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacumiupeHue KUIAKOCTEH W TBEPABIX Tel, O0BEMHOE M JIMHEWHOE
pacuiupenrue. AHrapMOHHU3M TEIUIOBBIX KOJICOAHUI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[Ipeo6GpazoBanue sHEPTUU B (Ha30BBIX EPEXOAAX.

VYpaBHeHHE TEMIIOBOTO OanaHca.

[loBepxHocTtHOe HaTskeHHe. KodPhUIMEHT TOBEPXHOCTHOTO  HATSKEHUS.
Kanumisipasle siBnenus. J{aBineHue noa UCKpUBIEHHON MOBEPXHOCTHIO KHIKOCTH.
®opmyiia Jlamaca.

TexHuueckne yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: JKUJIKUE KPUCTAILIBI,
COBPEMEHHBIE MaTEpPUAJIbI.

JHemoncmpayuu.

TermnoBoe pacimpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npu noHM>XEHHOM JaBIICHUMU.

N3Mepenne criibl TOBEPXHOCTHOTO HATSIKEHMUS.

OnBITHL C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipaslie sBieHusl.

Moaean HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Buner nedopmarimii.

Hab6monenne manbix aedopMarimid.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padbomot, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepenne yaeabHON TEIIOTHI TIABICHUS JIbJA.

N3ydeHne cBOMCTB HACHICHHBIX MTAPOB.



WN3mepenne aOCOMIOTHOM BIIAXXHOCTH BO3AyXa M OLEHKa Macchl MapoB B
ITOMELIEHNH.

N3mepenue kordduiirieHTa TOBEPXHOCTHOTO HATSKEHUS.

N3mepenue monyinsa FOHra.

HccnenoBanue 3aBUCUMOCTH JedhopMaliii pe3HHOBOI0 00pasilia OT MPUIIOKEHHOM
K HEMY CHUJIBI.

Pa3znea 4. JinekTpoauHaMuKaA.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auuss Tel W €€ MpOSABICHUS. OJNEKTpUYecKuM 3apan. /[Iga Buaa
AJEKTPUYECKUX 3apsiaioB. [IpOBOJHMKM, JUAIEKTPUKH U MOJYINPOBOJHUKHU.
DNEeMEHTApHBIA JJEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS DIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

Dnektpuueckoe nosie. Ero neiicTBue Ha 3JEKTPUUECKUE 3apsiibl.

Hanpsbxéaaocts anektpudeckoro noiist. [IpoOusiit 3apsa. JIuauu HanpsHpkEHHOCTH
ANEKTpUYECKOro nojist. OTHOPOAHOE SIEKTPUUECKOE TIOJIE.

[loTeHUMaNnbHOCTh  AJEKTPOCTATUUECKOro TmoJisl. Pa3HOCTh NOTEHUMAIOB U
HanpsbkeHue. lloTeHnManbHas SHEprus 3apsaa B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuunan anexrpocTaTuyeckoro nojst. CBsA3p HANPSKEHHOCTH MOJS U Pa3HOCTH
NOTEHLIUATIOB JUIsl DJIEKTPOCTATUYECKOro ToJig (KaKk OJHOPOJHOIO, Tak M
HEOJHOPOAHOTO).

[TpuHUIMD CyNepnO3UIUHU SIEKTPUUECKUX TOJICH.

ITome Ttoueunoro 3apsnma. Ilone paBHOMepHO 3apsbkeHHOM cdeprl. [lome
PaBHOMEPHO 3apshKEHHOro mo o0béMy Imiapa. [lome paBHOMEpHO 3apsKEHHOMN
OeCKOHEUHON TUTOCKOCTH. KapTUHBI JUHUN HaNpsHKEHHOCTH OTHUX TIOJIEH |
SKBUIIOTEHIUAJIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B 3JIEKTPOCTATUUECKOM I0JIE€. Y CIOBUE PABHOBECHS 3apsII0B.
JIMPNEKTPUKN B DJIEKTPOCTATUYECKOM IMoJie. JuaneKkTpuueckass MpOHULIAEMOCTh
BEILECTBA.

Konnencatop. DnekTpo€MKOCTh KOHAEHCATOpa. OIJIEKTPOEMKOCTh ILTIOCKOTO
KOHJIEHCATOopa.

IlapamiensHoe coenvHeHue KoHAeHcaTopoB. llocimenoBarenbHOe coenvHEHUE
KOHJICHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIBI B OHOPOJHOM 3JIEKTPUYECKOM IOJIE.
TexHudyeckne yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI:  BIIEKTPOCKOII,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE JJIEKTPONpHOOpOB,
KOHJIeHCaTOpHkI, renepaTop Ban ne ['paada.

JHemoncmpayuu.

Y CTpONCTBO M MPUHIUIT IEUCTBUS 3IEKTPOMETPA.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX APUKOB.

DIIEKTPUUYECKOE TTOJIE ABYX 3aPSIKEHHBIX ILIACTHH.

Mogens anekTpoctatruueckoro reueparopa (Baun ne I'paada).

[IpOBOTHUKH B 3JEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.



YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSTHHOU U MIEPEMEHHONU EMKOCTH.
3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUJIONIAAW IUIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHEPrus 3AEKTPUUYECKOTO MO 3apsSKEHHOTO KOHIEHCATopa.

3apsiika U pa3psziKa KOHJIECHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.

OueHka cuil B3aUMOJICUCTBUS 3apsIAKEHHBIX TEJL.

HaGmonenue mnpeBpalieHus 3HEPrUM 3apsHKEHHOTO KOHJEHCATOpa B DHEPTHIO
W3JIy4YEHUSI CBETOAUOMA.

N3ydenune nporekanusi Toka B LIEMH, COAEPKAIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH TMOTEHIMANOB (HAMPSIKEHHS) TPH TOCJIEIO0BATEIILHOM
COEJIMHEHUN KOHJAEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€peE3 pe3UCTOP.

Tema 2. Ilocmoanuwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTosIHHBIN TOK.

VYcnoBus CymiecTBOBaHUS MOCTOSIHHOTO 3JIEKTPUYECKOrO Toka. VICTOUHMKM TOKA.
Hanpsixenne U u O/1C &.

3akoH OMa [ yyacTka LernH.

DJIEKTPUUYECKOE COMPOTUBJICHUE. 3aBUCHUMOCTb COMPOTHUBJIEHHUS OJHOPOJHOTO
NPOBOJAHMKA OT €ro JUIMHbl W IUIOWIAJM TOMEPEYHOro CEUYEHMs. Y AEIbHOE
CONPOTHUBIICHUE BEUIECTBA.

[locnenoBaTenbHOE, NApaJUIEIbHOE, CMEIIAHHOE COEIWHEHHE IPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpudeckux neneit. [pasuna Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoynsa—Jlenna.

MOIIHOCTh  3JIEKTPUYECKOIO TOKAa. TemioBass MOIIHOCTb, BbIAEIsEMas Ha
pe3ucTope.

OJIC u BHyTpeHHEE CONPOTUBIICHHE HMCTOYHUKA TOKAa. 3akoH OMa Al MOJTHOM
(3aMKHYTOM) DJIEKTpUUECKOM 1enu. MOIIHOCT, HCTOYHMKAa Toka. KopoTkoe
3aMbIKaHHE.

KonzencaTop B 1leny NOCTOSHHOTO TOKA.

TexHnueckne yCTpOMCTBa U TEXHOJIOTUYECKHUE MPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTar, CUETUHK JIEKTPUUYECKON IHEPTUU.

Jemoncmpayuu.

N3Mmepenue CUitbl TOKa U HaNpsKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT HAIpPSDKEHUS Ul PE3UCTOPA, JIaMIIbI
HAKaJIMBaHWs U CBETOAMO/A.

3aBUCUMOCTh CONPOTHUBJICHUS UWIUHIPUYECKUX TPOBOJHMKOB OT JIJIMHBI,
IJTIOIIAH MTONIEPEYHOT0 CEYEHHS U MaTepHUala.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBIICHUS IIPU ITOCTOSHHOM
HaIps>KEHHUH.

[Ipsamoe m3mepenue DJIC. KopoTkoe 3aMblKaHHE TallbBAHMYECKOTO 3JIEMEHTA U
OLIEHKA BHYTPEHHErO0 CONPOTUBIICHUSI.

Cnoco0sbl coennHeHus ICTOYHUKOB Toka, DJ{C GaTtapeil.

HccnenoBanne pa3sHOCTH MOTECHLIMATIOB MEXKY MOJKOCAMH HMCTOYHUKA TOKA OT
CHUJIbI TOKA B LCIIH.



Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.
UccnenoBanue cMEMIaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS MPOBOHUKOB.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA OT HAMPSDKEHUS JIs JTaMITbl HAaKaJIuBaHUSI.
VYBenuueHue npenena u3MepeHus amnepmeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoranue 3aBucumoctu DJ[C raapBaHMUECKOTO 3JE€MEHTa OT BPEMEHHU IpHU
KOPOTKOM 3aMbIKaHHH.

UccnenoBanue pa3HOCTH TOTEHIMATIOB MEXAY MOJIOCAMU HCTOYHHMKA TOKa OT
CHUJIBI TOKA B IIEIIH.

UccnenoBanue 3aBUCUMOCTH TIOJIE3HON MOITHOCTH MCTOYHHUKA TOKA OT CHUJIBI TOKA.
Tema 3. Toku ¢ paznruunsix cpeoax.

DnekTpuueckas MIPOBOIUMOCTh Pa3JIMYHBIX BEIIIECTB. DNeKTpOHHAsI
POBOJIUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COMPOTHUBJICHUS METALIOB OT
TeMriepatypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUeCKui TOK B BakyyMme. CBOWCTBA AJIEKTPOHHBIX MTYYKOB.
[TomynpoBoauuku. CoOCTBEHHAS U MPUMECHAS MTPOBOJIUMOCTH MOJTYIPOBOHUKOB.
CgoiicTBa p—n-niepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEeKTPUUECKU TOK B DJEKTPOJUTAX. OJICKTPOJUTHYECKAsT JHUCCOIUAIIMS.
Onexrponus. 3akonsl Dapazes AJig dJIEKTPOIU3A.

DOneKkTpuueckuid TOK B razax. CaMOCTOSITEIbHBI M HECAMOCTOSTEIbHBIN pa3psl.
Paznuunble TUIBI CAMOCTOATENBHOTO pa3psana. Monnus. [1nazma.

TexHuueckue ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHUE: ra30pa3psiAHbIE JaMIIbI,
AIIEKTPOHHO-JTy4YeBasi TpyOKa, MOITYIPOBOIHUKOBBIE MPUOOPHI: AUOJ, TPAHIUCTOP,
dboToauo, CBETOIMO/, TallbBaHUKA, padhUHUPOBAHUE ME/U, BBIIIJIABKA aTFOMUHUSA,
ANEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH COMPOTUBIICHUS] METAIUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHsbI 35ekTpoausa dapanes.

HckpoBoii pa3ps U MpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.
HaGmonenue snekTpoiusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOI'O HOHA.

UccnenoBanne 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.
CHsiTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3nYeCKU NPAKTHKYM.

Croco6bl m3MepeHus (PU3NYECKUX BEJIUYHH C KCTIOJIH30BAHMEM AHAIOTOBBIX H
UU(PPOBBIX HM3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCHUTEJIbHBIEC MOTPEIIHOCTH U3MEPEHUM (PU3HUECKUX BEITUYMH.
OueHka rpasull MOrperHOCTEN.

[IpoBeneHre KOCBEHHBIX W3MEPEHUM, MCCIEIOBAHUN 3aBUCUMOCTEN (HU3NUECKUX
BEJIMYMH, TPOBEpKa MPEIJIOKEHHBIX TUMNOTe3 (BHIOOp U3 PadOT, ONMHCAHHBIX B



TEMATUYECKUX pa3genax «YUEeHHUYECKHH 3KCIEPUMEHT, J1adOpaTopHble padoThI,
MPAKTUKYM»).

Me:xnpeaMeTHbIe CBA3H.

N3yuyenue kypca ¢usuku yriyosn€HHoro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢
y4ETOM COJEPKATEIBbHBIX MEKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJOTUHU, XUMHUH, Teorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nOHAMUA, CEA3AHHbBIE C U3YUCHUEM MENMO006 HAYHUHO20
no3HaHuA: SABIICHUE, HAY4yHbId (akT, TUnores3a, (u3nyuecKkas BEJIMYMHA, 3aKOH,
TEOpHs, HAONIOIEHUE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, H3MEpPEHUE,
NOTPEIIHOCTH U3MEPEHUH, U3MepUTEIbHbIE MPUOOPHI, IUPpoBas 1adopaTopus.
Mamemamuka: pemieHue cucrembl ypaBHeHuid. Jluneiinas (ynkuus, napabo:na,
runepOosia, ux rpaduku U cBoMcTBa. TpuroHomeTrpuyeckue (QyHKIUHU: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKLIMHU HA OCH KOOPJMHAT, CJIIOKEHNUE BEKTOPOB.

buonozusa: mexannueckoe ABWKEHHE B JKUBOW mpupone, auddysusi, ocMmoc,
TEIUIOOOMEH JKMBBIX OPTraHW3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOMIeH Cpebl,
yTUIN3alUsl OUMOOPTaHMYECKOr0 TOIUIMBA [JIsi  BBIPAOOTKH  «TEIUIOBOM» W
AIEKTPOIHEPT UM, TOBEPXHOCTHOE HATSHKEHUE U KAITWJUISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHHE ATOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJIAPHAs Macca, MOJy4YeHHE HAaHOMATEpPHalIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJI, )KUJIKOCTEU U ra30B, KUIAKUE KPUCTAIUIBI, DJIEKTPUUECKUE CBOWCTBA
METAJUIOB,  DJIEKTPOJIUTHUYECKass  JUCCOLMALMs, TalbBAHUKA, DJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eocpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMET.

Texnonozua: npeodbpazoBaHuE ABIKEHUN C HCIOIb30BAHUEM MEXAHU3MOB, YUET
CYyXOro M JKHJKOIO TPEHUS B TEXHHUKE, CTATUYECKUE KOHCTPYKLMM (KpPOHLITEH,
pemeéryaTele KOHCTPYKLIMH), MCIOJIb30BAHUE 3aKOHOB COXPAHEHUS MEXaHUKH B
TEXHUKE (TMPOCKOI, BOAOMET W JpYyTHE), IBUTATENIb BHYTPEHHErO CrOPAHMI,
napoBasi TypOMHa, OBITOBOM XOJIOAUIBHUK, KOHAUIIMOHED, TEXHOJIOIMH MOTYYECHHUS
COBPEMEHHBIX MAaT€pHUAJIOB, B TOM YKCJIE HAHOMATE€pUaJIOB, U HAHOTCXHOJIOTHH,
ANEKTPOCTAaTUYECKAasl 3allUTa, 3a3€MJIEHHUE JJIEKTPOIPUOOpPOB, TIa30pa3psiIiHbIE
JIaMIIbl, ITOJYIIPOBOJHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Paznen 4. DinekTpoauHaMHUKaA.

Tema 4. Macnummnoe nosne.

B3aumMonenicTBue MOCTOSHHBIX MAarHUTOB M MPOBOJHHKOB C TOKOM. MarHuTHoOeE
nosne. Bextop marautHOM uHAYKIMU. [I[puHIKMN Cynepno3uuuy MarHUTHBIX TOJIEH.
JIvHMY MarHUTHOW WUHIYKIIUH.

MarauTHoe TOJI€ TPOBOAHHUKA C TOKOM (MPSIMOTO TMPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBlieHUE€ U MOIYJib. J[BH)KEHHE 3apsKEHHOW YacCTHIIbI B
OJTHOPOJIHOM MarHutTHoM nosie. Pabora cuibl Jlopenia.



MarHuTtHo€ noJjic B BCIICCTBC. CDGppOMaFHCTI/IKI/I, napa- 1 JuaMaraCTuKu.
TexHuueckue YCTpOfICTBa )51 TCXHOJIOTUYCCKUC IMPOUCCChI: IMPUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YaCTHIL.
JHemoncmpayuu.

Kaptuna nuHuil MHAYKIWY MArHUTHOTO TOJIS MOJOCOBOTO M TOJKOBOOOPA3HOTO
MMOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMI MarHUTHOM MHAYKUHUM TOJS JJIMHHOTO HPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYILIKU C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBukeHUs My4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHuun eWCTBUS JIEKTPOUZMEPUTEIBHOTO MpuOOpa MarHUTOIJIEKTPUUECKOMN
CHUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.
HccnenoBanre MarHuTHOTO TOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOIO MAarHUTa HA PAaMKY C TOKOM.

N3mepenne cuibl Amnepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE MU3MEPEHUS CUIIBI AMIIEpa.

Tema 5. dnekmpomacHumnan uHOYKyusL.

SIBneHne 3MeKTpOMarHUTHOW MHAYKUMU. [IOTOK BEKTOpa MAarHUTHOW HHAYKIUU.
OJIC uHAYKUIUHM. 3aKOH DJJIEKTpOMarHuTHou wuHAyknuu Papanes. Buxpesoe
anekTpuueckoe noie. Toku dyko.

O/J1C uHayKUMK B IPOBOJHUKE, ABUKYIIEMCS B OJTHOPOJHOM MarHMTHOM IIOJIE.
[TpaBuiio Jlenna.

NuayktuBHOCTH. KaTylika MHIYKTUBHOCTH B LEMHM MOCTOSHHOI'O TOKA. SIBIEHHE
camonHAyKuKu. DJIC caMOUHIYKITUH.

DHeprusi MAarHUTHOTO MOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: MHIYKIMOHHAS IIEYb,
COJICHOMJ, 3alllUTa OT DJJICKTPU3aUMU TeJl IPU JABWKECHUM B MAarHUTHOM IIOJI€
3eMIIH.

JHemoncmpayuu.

HaGmronenne siBIeHNS JIEKTPOMAarHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd JIJIC UHAYKIMH OT CKOPOCTH H3MEHEHHS
MAarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tanenne MarauTa B alIOMHUHUEBOM (MEIHOM) TpyoOe.

SIBrieHNE CaMOUHIYKIIVH.

Uccnenoanne 3aBucumoct IC caMOMHAYKIMU OT CKOPOCTH U3MEHEHHMS CHJIbI
TOKa B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoi, nPAKMUKYM.



UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

OnpeneneHue MHIYKIMY BUXPEBOTO MAarHUTHOTO MOJIS.

UccnenoBanue siBIECHUS CAMOUHAYKIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHeEpaTopa.

Paspnen S. KoneOanus u BOJIHBI.

Tema 1. Mexanuueckue Ko1ed0anus.

Konebarenbhas cucrema. CBOOOAHBIE KOJIEOAHUS.

INapmonundeckue koneOanus. KuHemaTtnueckoe © JAMHAMUYECKOE OIHMCAHUE.
DHepreTuyecKoe OnucaHue (3aKOH COXpPaHEHUsS MEXaHWYeCKOW sHepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUM M3 UX DHEPrEeTUYECKOrOo U
KMHEMAaTUYECKOTO OMHUCAHUSI.

Avmutyna u  ¢aza konebanuil. CBs3b aMIUTUTYAbl KOJEOAHUW MCXOTHOU
BEJIMYUHBI C aMITUTYIaMU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuonq u wactora kosiebanmii. Ilepron Maybix CBOOOJIHBIX KOJIeOAHUMN
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoOJICOAHHMI TIPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aTyxaromnux KojeOaHusX. BbeIHyXJeHHBbIE KojeOaHus. Pe3onHanc.
Pe3onancunas xpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHudeckne ycCTpOWCTBA M TEXHOJOTHYECKHE IMPOIECChl: METPOHOM, 4Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

JHemoncmpayuu.

3anuch KoJeOaTeNIbHOTO IBUKEHHUS.

HaGmionenrie He3aBUCHMOCTH TepHUOJa MalbIX KOJieOaHUM rpy3a Ha HHUTH OT
aMILTUTY/BIL.

HccnenoBanue 3aTyxarolux KOJIEOAaHWH W 3aBUCUMOCTH IEpUOAa CBOOOIHBIX
KoJeO0aHU OT COMPOTHUBIICHHUS.

Hccnenoranue konebanuii Tpy3a Ha MAaCCUBHOM MPY)KUHE C 1ETbI0 (OPMHUPOBAHUS
npecTaBieHuit 00 uaeanbHOU MOJENH MPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHHUS SHEPTHH MPHU KOJEOAHUIX IPpy3a Ha MPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOaHUM.

Ha6monenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKYM.

N3mepenne mepuoma CBOOOJHBIX KOJNEOAHWW HUTSAHOTO W TIPYKUHHOTO
MasITHUKOB.

N3yuyenune 3aKOHOB JBIIKEHUS Tela B XO/€ KOJIeOaHUH Ha YIIPYTrOM TOJIBECE.
N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanre YHEPTUN B IPYKMHHOM MAasITHHKE.

HccnenoBanne yObIBaHHS aMIUTHTYBI 3aTyXAIOMINUX KOJICOAHUN.

HccnenoBanne BRIHYKICHHBIX KOJICOAHUT.

Tema 2. Inekmpomaznummnule Koiedanus.

Konebarenpubiii  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHbIE KoJieOaHHUS B
uaeanbHoM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBA3b aMIUIUTY/IbI
3apsiia KOHAEHCATOpA C aMIUIUTYION CUJIbI TOKA B K0JIeOATeIbHOM KOHTYpE.

3aKOH COXpaHEHUS PHEPTHUH B UACATHLHOM KOJe0aTeIbHOM KOHTYPE.



3aryxaromnme 3JeKTpOMarHuTHbIE KoseOaHus. BeIHyK/I€HHbIE AJIEKTPOMAarHUTHBIE
KOJIeOaHHUs.

IlepemenHbIN TOK. MOITHOCTH EPEMEHHOTO TOKA. AMIUIMTYJHOE U JACHCTBYIOIIEE
3HAUYEHUE CUJIbl TOKAa W HANpSOHKEHUS MpU pa3iudyHod (popme 3aBUCUMOCTH
MIEPEMEHHOTO TOKAa OT BPEMEHMU.

CuHyconJanbHbIi TNEPEMEHHBIA TOK. Pe3ucTrop, KOHIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMHM CUHYCOWJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HapsKEHUN.

Wneanbubiii  Tpanchopmatop. [lpouwsBoactBo, mnepenaya U noTpebieHue
AJIEKTPUYECKOU SHEPTUMH.

DKOJIOTMYECKHE PUCKM TPU  IMPOU3BOJACTBE  3JIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTporucTBa U TEXHOJIOTHUECKUE MPOLECCHI: JIEKTPUUYECKUNA 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKa, JUMHUHU dJIEKTpONEpeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTb YacTOThl CBOOOJHBIX KOJ€OaHUN OT MHIYKTUBHOCTH M EMKOCTH
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyxaroUIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopeinp 31eKTpOMarHuTHOrO TeHepaTopa.

BbiHyX1eHHbIE CUHYCOUJAIbHbBIE KOJICOaHMsI.

Pe3uctop, kaTymka MHIYKTUBHOCTH U KOHJIEHCATOP B LIENIHA IEPEMEHHOTO TOKA.
Pe3oHaHc mpu  NOCIEAOBATEIBHOM  COSAVMHEHUM  PE3UCTOpa,  KaTyIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO M IPUHIIKM IeWCTBHS TpaHchopmaTopa.

Mopnenps TMHUM 3JEKTPOoNepeadH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

Nzyuenne Tpancdopmaropa.

HccnenoBaHne NEPEMEHHOIO TOKa 4Yepe3 IOCIIEIOBAaTENIbHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmronenne 31eKTpOMarHuTHOTO PE30HaHCa.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUA UX pacnpocrpaHeHus. Ilomepeunsle u
IIPONOJBHBIE BOJHBL. llepuonx, CKOpOCTH pacnpoCTpaHEHUs M JJIMHA BOJIHBL.
CBoiicTBa MEXaHMUYECKHUX BOJIH: OTpPaXCHHE, MpeIOMJICHHE, HMHTepPEpEeHLUs U
TdpaKIus.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYXKAIOIIEU CPEIbI.

ONEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS M3JIyYEHHsI JJIEKTPOMArHUTHBIX BOJIH.
B3anMuas opueHTanus BEKTOPOB B DJIEKTPOMATHUTHOW BOJIHE.

CBoMCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPaXCHHUE, MPEJIOMIICHUE, NOJISIPU3ALHNs,
unrepdepeHuus u gudpakiusi.



[IIkana SIEKTPOMAarHWTHBIX BOJIH. [IpuMeHEHHE HSIIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

ITpuHIMIIBI pagUOCBA3U U TeleBUACHU. Paguonokanys.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOHMCTBA U NPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIBTPa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MTPOJOJIBHBIX BOJIH.
Koneobmomeecs Teno Kak ICTOUYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaGmonenue oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne unrepdepeHnu u Auppakiuuy MeXxaHM4eCKUX BOJIH.

AKYyCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGnronenue cBsi3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILTUTYI0M M 4acTOTOM
KOJIeOaHMUIA.

HccnenoBanne CBOWCTB AJEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, IPEJIOMIICHUE,
noJisipusanus, nudpakuus, HHTephepeHIns.

Oo6HapyxeHne HHPPaKpacHOro U yIbTPa(hUOIETOBOTO U3TYyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3yudeHnne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHEHOE paclpOCTpaHEHUE CBeTa B OJHOpOAHOU cpene. Jlyu cBera.
To4euHbI HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHBI OTpakeHUs cBeTa. l[locTpoeHue u300pakeHUU B
riockoM 3epkaiie. Cepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI TMpeEIOMIICHUS cBeTa. AOCONIOTHBIA IMOKa3aTelNb
npenoMiieHus. OTHOCUTENbHBINA MTOKa3aTeNb npeaomiieHust. [lIocTOSHCTBO YacTOTHI
CBETa M COOTHOLICHHE [UIMH BOJH IPU IIEPEXOJE€ MOHOXPOMATUUYECKOIO CBETA
4yepes3 rpaHully paszena AByX ONTUYECKUX CPEN.

Xon nyueit B npusme. ucnepcus ceeta. CnoxxHblil cocTaB 0emnoro cseta. L[Ber.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yrojg MOJHOIO BHYTPEHHETO
OTPaKEHHUS.

Cobuparomre u paccenBaronue auH3bl. ToHkas nuH3a. DOKyCHOE pPAacCTOSHUE H
ONTHYECKas] CHJIa TOHKOM JIMH3bI. 3aBUCHMOCTHh (POKYCHOTO PACCTOSHHUS TOHKOM
chepuueckoil JHMH3BI OT €€ TeOMETPUM U OTHOCUTEIBHOTO IOKa3aTems
IIPETIOMIICHHUS.

dopmyna TOHKOW JIMH3bL. Y BEJIMYEHHE, JABAEMOE JIMH30M.

Xon myda, TpOLIECAUIErO JHWH3Y II0J IPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka MpsSMOU B
coOuparommx

Y PaCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.



Ontuueckue mpubopsl. Paspemaromas crnocoOHOCTh. ['71a3 kak onTudeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

BonnoBas onrtuka. MaTepdepenuus cBera. KorepeHTHbIE HUCTOYHUKHU. Y CIOBHS
HaOJI0JICHUs] MAaKCUMYMOB W MHUHHUMYMOB B HHTEP(EPEHIIMOHHOW KapTHUHE OT
JIBYX KOT€PEHTHBIX HCTOYHUKOB. [IpuMmephl kiaccuueckux UHTEPHEepPEHIIMOHHBIX
CXEM.

Hudpakuusa csera. [udpakuronHas pemérka. YcioBUe HaOMIOACHUS TIJIABHBIX
MaKCUMyMOB TMpHU TaJ€HUH MOHOXPOMATHUYECKOTO CBeTa Ha AUGPAKIHMOHHYIO
PELIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpOMCTBAa U TEXHOJIOTHUYECKHUE MPOLECChl: OUKH, JyNa, MEPUCKOIL,
dboToanmapar, MUKPOCKOI, MPOEKIIMOHHBIN afmapaTr, MOPOCBETICHUE ONTHKH,
BOJIOKOHHAs ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeaomMieHUs CBETA.

HaGmroneHne mosHoOro BHyTPEHHETO OTpaxkeHus. MoJiellb CBETOBO/IA.
UccnenoBanne xoaa CBETOBBIX MYYKOB Uepe3 IMIIOCKOMAPAIUICIbHYIO TUIACTUHY U
IPU3MY.

HccnenoBannie cBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIECKOona.

HaGmonenne naTepdepeHum cBera.

HaGnronenne BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakimu ceera.

N3ydenne nudpakKiiMOHHONU PEIIETKH.

Ha6monenne nudpakiimOHHOTO CTIEKTpA.

HabGmronenune nucnepcuu cBera.

HaGmronenne nmoisipu3anuu cBeTa.

[IpuMeHeHue NOISIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.
Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, nPAKMUKym.

N3mepenue nokazaresns NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBUCMMOCTH (DOKYCHOTO PACCTOSIHUSA OT BEIIECTBA (HA MpUMEpE
KUJKUX JIMH3).

N3mepenne (hoKyCcHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKalia U JIMH3BI.

[Tomy4yenne n300paxxeHusI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6mronenne nudpakmmu, nHTEpdOEPEHIINN 1 TTOJISIPU3AIIH CBETA.

N3yueHune nossipuzanuu CBeTa, OTPAXEHHOTO OT MOBEPXHOCTH AUAIICKTPHUKA.
N3yuenne uHTEpPEpeHINN JTA3€PHOTO U3TYUCHHUS HA IBYX IIEISX.

Habnronenue nucrnepcum.

HaGmtonenue u uccnenoBanue AupakimOHHOTO CIIEKTpA.

H3mepenne qiMHbl CBETOBOUM BOJIHBI.



[lonyueHue criekTpa HW3JIY4YEHUS CBETOAUOJA MPU TOMOIIHM JUDPAKIIUOHHOMN
PELIETKHU.

Pa3zznesn 6. OcHOBBI cieMAIBLHON TEOPUH OTHOCUTEJIBHOCTH.

I'paHunbl IPUMEHUMOCTH KJIACCUYECKOM MexaHuku. llocTynartel crenuanbsHOU
TEOPUHN OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBas. [IpeoOpazoBanus Jlopenma. YcioBue
NpUIMHHOCTU. OTHOCUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BpPEMEHU U
COKpaIeHUE JJIUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKOM YaCTHIIBI.

CBsi3b Macchbl C DHEPrue U HUMITYJIBCOM PEISITUBUCTCKON YaCTUIIbl. DHEPTHUsI
TIOKOSI.

TexHudeckue yCTPOMCTBA U  TEXHOJOTHYECKHUE TMPOIECCH: CIyTHUKOBBIC
NPUEMHUKH, YCKOPUTENH 3aPSYKEHHBIX YaCTHII.

YyeHnyeckuit IKCIEPUMEHT, J1aOOPaTOPHBIE paOOThI, MPAKTUKYM.

Onpenenenue UMITyJIbca M DHEPTUU PENATHUBUCTCKUX dYacTull (mo (ororpadusm
TPEKOB 3aPsKEHHBIX YaCTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TeIIOBOE M3NydeHHEe (M3NydeHre abCOMIOTHO YEPHOTO Tena). 3aKOH
cMmetienus Buna. ['unmoresa Iinanka o kBaHTax.

®oTOoHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorpdexr. OmpiTei A. I'. CtonmeroBa. 3akoHbl (ororddekra. YpaBHEeHHE
OiinmreitHa 11t hotodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenue cBeta (B 4YaCTHOCTH, JABJICHHE CBETa HA aOCOIIOTHO MOTJIOMIAIOIIYIO U
abCoOI0THO OTpaxkaromlyro nosepxHocts). OnbiTh [1. H. Jlebenena.

BonnoBbeie cBoiicTBa wactull. Bomnbl ne bpoiis. JInuHa BonHbl 1€ bpoinns u
pasMepbl 00JacTH JIOKAIM3allMK ABWXKYIIEHCS vacTuipl. KopmyckymsipHO-
BOJTHOBOM ayanu3Mm. Jludpakmus 2JIeKTPOHOB Ha KpUCTaJIIaX.

Crneuuduka wusmepenuii B MuKpomupe. COOTHOLIECHUS HEONpeneaEHHOCTeH
I'eiizenbepra.

TexHuueckne yCTpOMCTBA U  TEXHOJOTMYECKHUE MPOIECCH: CHEKTPOMETP,
dotornemeHT, GOTONATUYNK, TYHHENBbHBIM MHUKPOCKOT, COJHEYHas Oatapes,
CBETOJIHO/.

JHemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IIJIACTHHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoToddekra.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS  MOJYHNPOBOJHHUKOB OT
OCBEILIEHHOCTH.

Ceeroguo.

Conneynas Oartapes.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.
Uccnenoanue dhotopesucTopa.

N3mepenne nocrosaHo# [lnanka Ha ocHOBE uccienoBanus Gporodddekra.
NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSKECHHUS.

Tema 2. @u3zuxka amoma.



OneITEl MO HCCIEAOBAHMUIO CTpOoeHUs aroma. llmanerapHas wmoxaens aroma
Pezepdopna.

[Toctynarel bopa. M3nyuenue u morjoimieHUe (POTOHOB MPU MEPEXoJe aToma ¢
OJIHOTO YPOBHS YHEPTUU HA IPYTOil.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJOPOJA.

CrnoHTaHHOE M BBIHYXIECHHOE U3NyueHue ceera. Jlazep.

TexHuueckue yCcTpONCTBA M TEXHOJOTMYECKUE MPOUECCHI: CIEKTPAJIbHBIN aHAIU3
(CIeKTpPOCKOIT), JJa3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmoneHue nuHevaThiX CIEKTPOB.

YCTpolCcTBO U JEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHII.

Onpenenenue IJIMHBI BOJHBI JTA3€PHOTO U3ITyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padoomot, nPAKMUKYM.
HaGmonenue muHevaToro cnekTpa.

HccnenoBanne crnekTpa pa3peKEHHOTO AaTOMapHOIO BOJOpPOAa M HM3MEPEHHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnas moxens siapa ['eitzenOepra—Banenko. 3apsia siapa. MaccoBoe 4ucio
aapa. M3oromsl.

PanunoaktuBHOCTh. Anbda-pacnaz. DIEeKTPOHHBIA M MO3UTPOHHBIN OeTa-pacrmal.
["'amma-n3nyueHnue.

3aKOoH paJMOAaKTUBHOIO pacraja. PannoakTuBHbIE U30TONBI B pupozae. CBolcTBa
MOHU3HPYIOIIETO HU3JIyYeHus. BiusHue paguoakTUBHOCTH Ha >KUBBIE OPTraHU3MBI.
EcrectBennsiit ¢hon usznydenus. Jozumerpus.

DHeprusi CBsI3U HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccsl sapa.

Anepusie peakuun. Jlenenue u cuHTEe3 saep. SAmepHbie peakTtopsl. IIpobiemsl
YIOPABISIEMOIO0 TEPMOSIIEPHOIO CUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPTETUKH.

Mertoasl perucTpalyy U UCCIIEIOBAHMS JIEMEHTAPHBIX YaCTHII.
OyHAaMEHTaJbHBIE  B3aUMOJCUCTBUsS.  bapuoHbl, ME30HBI U  JICNITOHBL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJIENb aIpOHOB.
®uzuka 3a npenenamu CrannaptHod moaenu. TémHas Matepust U TEMHAs SHEPTUSL.
EnuncTBO pusnyeckoit KapTUHBI MHpA.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: JTO3UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSIACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAasi ToMorpadusi.

Yuenuueckuit skcnepumenm, nadbopamopnsie padbomuol, nPAKMUKYM.
HccnenoBanne TpekoB 4acTHIL (11O TOTOBBIM (oTOorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriomieHus: 6eTa-4acTUl] aTlOMUHUEM.

Pa3zgea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.

Ortanel pa3BUTHS acTpOHOMHUHM. [IpHUKIagHOE M MHUPOBO33PEHUECKOE 3HAUYCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKH [JIsi OOBSICHEHUS TMPUPOIbBI
KOCMHYECKUX OOBEKTOB.



Metonbpl  acTpOHOMHUYECKHX  HUcclienoBaHuil.  COBpPEMEHHBIE  ONTHUYECKHUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 38é31H0r0 Heba. Co3Be3aus, IpKuUe 3BE3/bI, INIAHETHI, UX BUAUMOE JBUKECHHUE.
Conneynas cucrema.

Connue. Conueunast akTuBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3MIBI, UX OCHOBHBIE XApPAaKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIA KIacCc —
CBETUMOCTBY». 3BE3AbI TJIABHOW IOCIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J TJIABHOW IIOCJIENOBATEIBHOCTH. BHYTpeHHEE CTpPOEHHE
3BE31. COBpEMEHHBIEC MPEJCTABIECHUS O MPOUCXOXKICHUU U 3Boitonnu CoiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muneunbiii Ilyte — nHama [amaktuka. Ilonoxenue u aBwxeHue ConHua B
lNamaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPHI B SApax
rajaKkTHK.

Bcenennasi. Pacmupenue Bceenennoi. 3akon XaO6ma. Pasz0Oeranuwe rajgakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl acCTPOHOMUH.

Yuenuuecxkue naoniooenus.

HaGmonenust 3BE3mHOrO HebGa HEBOOPYKEHHBIM TJIa30M C  HCIOJIb30BaHUEM
KOMITHIOTEPHBIX TPHUJIOKEHUN NI ONpeJeTICHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be31uss CEBEpHOIro MONyIIapus U SIPKHE
3BE3/BI.

HaGmonenus B Teneckon JIyHbl, IaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTICHUN.
DU3NYCCKUH MPAKTHKYM.

CnocoObl u3MepeHus (PU3NYECKUX BEJIUMYHMH C HMCIOJIb30BAHUEM AHAJIOTOBBIX H
IU(GPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIIBIOTEPHBIX JTaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UUECKUX BEIIMYHUH.
OrneHka rpaHuIl OrPEIIHOCTEMN.

IIpoBeneHre KOCBEHHBIX M3MEPEHUN, MCCIICIOBAHMN 3aBUCUMOCTEH (HU3UYECKUX
BEJIMYMH, TPOBEpPKa MPEIJI0KEHHBIX TUIMOTE3 (BHIOOp M3 paboOT, OMUCAHHBIX B
TEMATUYECKUX pa3fenax «YUeHHUECKHH JKCIEPUMEHT, J1abopaTopHbIe PadoTHI,
MIPAKTHKYM)).

O6o01maroiiee NOBTOPEHUE.

OO6oO0meHne W CUCTEeMaTU3alMsl COJACpXKAHUS pas3ieNioB Kypca «MexaHukay,
«MonexynspHas ¢u3znKa U TEPMOJUHAMUKAY, «INEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHEHHUATBHOW TEOpPUH OTHOCHUTENbHOCTHY, «KBaHTOBas
busnkay, « IMEMEHTHI ACTPOHOMHH U aCTPOPUZUKIY.

Ponb ¢usmky m acTpOHOMUH B 9KOHOMHUYECKOM, TEXHOJIOTHICCKOM, COITMATBHON 1
ATUYECKON chepax AeSTEIHHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMHH
B COBPEMEHHOM HAay4yHOM KapTUHE MHUpa, 3HAYEHUE  OINKCATEIbHOU,
CUCTEMATU3UPYIOLIEH,  OOBSICHUTEILHOM W  MPOTHOCTUYECKOM  (PyHKIHIA
duznueckoi Teopuu, poiib GU3NUECKON TeopuH B (HOPMUPOBAHUM MIPEACTABICHUM
0 (hU3MYECKOU KapTUHE MHUpPA, MECTO (PU3NYECKOW KapTUHBI MUpPA B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O MPUPOLE.
Me:xknpeaMeTHbIe CBA3H.



N3yuyenue kypca ¢usuku yriyOsn€HHOro ypoBHA B 11 kijacce ocymiecTBisieTcs ¢
Y4ETOM COJEpP)KATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMHU MaTeMaTHKH,
OMOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie noHAmMUA, C6A3AHHBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHUE, HAY4yHBIM (akT, Turnores3a, (u3MUecKkas BEJIMYMHA, 3aKOH,
Teopus, HaONIOAEHUE, OSKCIEPUMEHT, MOJAEIUPOBAaHUE, MOJElb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.
Mamemamuxka: penieHue CUCTEMbl YpaBHEHUH. TpuroHoMerpudeckue ¢GyHKLIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOXKIECTBO.
BekTopbl M UX MPOEKLIMH Ha OCH KOOPAMHAT, CIOKEeHHE BEKTOpoB. [Ipon3BoaHbIe
aneMeHTapHbIX GyHKUMd. [lpusHaku mNOmO0OMS TPEYroJbHUKOB, OMNpE/eTIeHUE
TJIOIIA/IU TIOCKUX Uryp u o0béma Tel.

Bbuonozusa: snexrpudeckue siBIECHUS B )KUBOM NpUpoie, KojieOaTeIbHbIE JBUKEHUS
B JKMBOW MPHUPOJE, IKOJOTUYECKHUE PUCKU NPHU MPOU3BOJACTBE DIEKTPOIHEPIHUH,
ANIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIeH  cpebl,  yJabTpa3ByKoOBas
JUArHOCTUKA B MEIMIIMHE, ONTHUYECKUE SIBJICHUS B )KUBOM IPUPOJIE.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJI, KPUCTAJITMYECKasi CTPYKTypa TBEPJBIX Tel,
MEXaHU3Mbl 00Pa30BaHUsl KPUCTATUIMUECKONU PEIIETKH, CIIEKTPAIbHBIN aHAIN3.
T'eozpaghus: maruutHble MONOCa 3eMIIH, 3alie)KM MArHUTHBIX PyI, (porochEMKa
3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusa: TpUMEHEHME  IOCTOSHHBIX  MAarHuTOB,  BJEKTPOMAarHHUTOB,
aJIeKTpoJBUraTeNb SIKoOM, reHepaTtop MEepeMEHHOI0 TOKA, WHAYKIMOHHAs IeYb,
JUHHUM DJIEKTpPOIEepeay, 3JIeKTPOABUraTeNlb, pajgap, paiuonpuéMHIK, TEIEBU30pP,
aHTeHHa, TteiepoH, CBY-meub, yapTpa3ByKOBas JMArHOCTHKA B TEXHMHKE,
INPOEKIIMOHHBIN anmnapar, BOJIOKOHHasl ONTHKA, COJHEUHasi Oarapes, CIlyTHUKOBbIE
NpUEMHUKH, SiZIEpHAsi YHEPreTUKA U SKOJIOTMUECKNE aCIIEKThI €€ pa3BUTHSL.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIuuHOCTHBIE Ppe3yJbTaThl OCBOCHMS yueOHOro mpeamera «Dusukay TOJDKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPAIULUOHHBIM IEHHOCTSIM POCCHIMCKOTO O0O0IEeCTBa, PACHIUPEHHE >KU3HEHHOTO
OIBbITa W OMNbBITA JIESATEIBHOCTH B MPOLIECCE peaM3alii OCHOBHBIX HAIlpaBJICHUU
BOCIIMTATEJIbHOW JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOI0 BOCIIUTAHUSA:

. c(hOpMUPOBAHHOCTh TPaKAAHCKON MO3UIIMUA O0YUYaIOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOT'O WICHA POCCUUCKOTO OOIIECTBA;

. NPUHATAE TPAJAWIIMOHHBIX  OOIIEUETOBEUECKUX T'yMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX 1IEHHOCTEH;

. TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPECAaX TI'PaKJAaHCKOTO
oO1ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHU3aIINY;

. YMEHHE B3aUMOJECHUCTBOBATDH C COLIMAIbHBIMU HMHCTUTYTaMHU B COOTBETCTBUU
¢ UX QYHKIHMSIMU ¥ HA3HAYCHUEM;

. FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU JIESTEIBHOCTH.
NAaTPHOTHYECKOI0 BOCIIUTAHUSA:

. c(hopMUPOBAaHHOCTH POCCUHCKOMU rpakIaHCKOHU WJICHTUYHOCTH,
MaTpUOTHU3MA;

. LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHHUIM

POCCUHCKHMX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

. c(hopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHUS, STHUSCKOTO TTOBEICHNS,

. CIIOCOOHOCTh OIIEHMBATh CUTYallMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACHh HA MOPAIbHO-HPABCTBCHHBIE HOPMBI M IIECHHOCTH, B TOM YHCJIE B
NESTENbHOCTH YYEHOTO;

. OCO3HaHHWE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYHMBOTO OYAYIIIETO.
3CTETHYECKOI0 BOCIIMTAHUS:



. ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYas OCTETUKY HAay4YHOIO
TBOPUYECTBA, MPUCYIIET0 (PU3NUECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHUSA

. MHTEPEC K pa3MyHbIM cpepam NnpodhecCHOHATBHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUTAHBI;

. TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPa30BaHUIO B 00JIACTH
(U3HMKY HA TPOTSKEHUU BCEU KU3HU.

IKOJIOrH4€eCKOro BOCIIUTAHUSA:

. c(OpPMHUPOBAHHOCTh HJKOJOTUYECKON KYJIbTYpbl, OCO3HAaHUE TIJI00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

. IUIAHUPOBAHUE M OCYIIECTBJICHUE JCUCTBUM B OKPYXaIOLIEW Cpelae Ha
OCHOBE 3HaHMS 1eJIe YCTOMYMBOIO pa3BUTHS YEJIOBEUECTBA;

. pacHIMpeHre OMbITa JEATEIbHOCTH HKOJOTMYECKON HalpaBJIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 10 (hU3UKe.

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

. c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;
. OCO3HAaHHUE LIEHHOCTH HAYYHON JAESTEIbHOCTH, TOTOBHOCTH B IpOLECCE

U3ydeHHs  (U3MKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
Ba3oBble JJornuecKkue 1eiicTBUA:

. CaMOCTOSITETFHO ~ ()OPMYJIUPOBAaTh ¥ aKTyaJU3upoBaTh  MpodIemMy,
paccMmarpuBaTh €€ BCECTOPOHHE,

. OTIPENIETATh eI JCATCILHOCTH, 3aJaBaTh MapaMETPbl M KPHUTEPUH HX
TOCTHKCHUS,

. BBISIBJISITh  3aKOHOMEPHOCTH M TNPOTHBOPEYUS B  pPacCMaTpUBAEMBIX
(bu3HUECKUX SIBICHUSX;

. pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBbl C YIETOM aHAIH3a MMEIONTUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;

. BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIICHUBaTh COOTBETCTBHE
PE3YNIBTATOB LETSAM, OIICHUBATH PUCKHU TIOCIICICTBUN JEATETLHOCTH;

. KOOPJMHUPOBATh W  BBIMIOJHATH PAabOTy B  YCIOBHSX peajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

. pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue eCTBUSA:

. BJIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBHIMU TOHITHSIMU M METOAaMHU
bu3nYecKol HAyKH;

. BJIQJI€Th  HAaBBIKAMH  Y4€OHO-HCCIIENOBATEIBCKOH M MPOCKTHOM

JNeATeIbHOCTA B 0o0jacTh  (U3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEJIbHOMY TOMCKY METOJOB PELICHHs 3a/1ad (PU3NYECKOTIO COIAEp KAHMS,
MPUMEHEHUIO Pa3IMYHbIX METOJOB O3HAHUS;

. BJaJ€Th BHUAAMM JI€ATEIBHOCTH MO IOJYYEHUIO HOBOTO 3HAHHS, €ro
UMHTEpNpETalny, MNpeoOpa3oBaHUI0 M MPUMEHEHUIO B pPa3IMYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3[ITaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHY;

. BBISIBJISITh MPUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIIBUT'ATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHThl ISl JI0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEILICHUS;

. aHAJTM3UPOBATh TMOJYYCHHBIE B XOJI€ PEIICHUS 3aJaud Pe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

. CTaBUTh W (POPMYIUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTEIbHOU
NESATeNIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBUKY;

. JIaBaTh OLICHKY HOBBIM CUTYAaIlMsM, OLICHUBATh MPUOOPETEHHBIH OTIBIT;

. YyMETh TEPEHOCUTHh 3HAaHUSA 10 (U3UKEe B MPAKTHYECKYIO OO0JaCTh
KU3BHEICATEITLHOCTH;

. YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTeH;

. BBIJIBUTATh HOBBIC UJICHU, MIPEJjIaraTh OPUTHHAIBHBIC TIOJIXOAbI U PEIICHNUS,

. CTaBUTH MPOOJIEMBI U 3a]1auH, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.
PabGora ¢ undgopmanmeii:

. BJIa/IETh HaBBIKAMU TOJy4YeHHs] HHGOPMAIIMKN (PU3UUYECKOTO COACPKAHUS U3

UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJu3,
CUCTEMATH3alMI0 W MHTEpIpeTanuio UHGOPMAIMK PA3TUYHBIX BUIOB U GopM

MMpCaACTaBJIICHHA,
° OCHUBATH JOCTOBCPHOCTD I/IH(bOpMaIII/II/I;
° HCIIOJIBb30BaTh CpCacCTBa HH(i)OpMaHI/IOHHI)IX )41 KOMMYHHKAITUOHHBIX

TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPraHHU3aIllMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HAProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKCHHS, TPABOBBIX W OTUYECKUX  HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

. CO3/1aBaTh TEKCTHI (U3UYCCKOIO COJICp)KaHMWS B Pa3IMYHBIX (PopMarax ¢
y4€TOM Ha3Ha4YeHUs MHOOPMALIMK U ICJIICBON ayUTOPHUH, BEIOUPAs ONTHUMAIbHYIO
dbopMy MpeaCcTaBICHUS U BU3yaTH3aIlHH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

. OCYIICCTBJISITh  OOIIEHHE Ha ypokKax (U3UKK W BO BHEYPOUHOH
TeSITETHbHOCTH;

. pacmo3HaBaTh TMPEANOCHUIKA KOH(MIWUKTHBIX CHUTyalliid W  CMST4aTh
KOH(DITUKTEHI;

. Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

. MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIUBUIYaTbHOMN
paboThI;

. BBIOMpATh TEMATHKy W METOJBI COBMECTHBIX JEHCTBUUA C Y4ETOM OOMIUX

HHTCPCCOB U BO3MOKHOCTEH KaXXa0ro 4J1€Ha KOJIJICKTHUBA,



. NPUHUMATh 1EIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JIEHCTBUM,
pacrpenensTh pojdud C Y4ETOM MHEHUW YYaCTHUKOB, OOCYXIAaTh pe3yJbTaThl
COBMECTHOU paboThI;

. OIICHMBATh KA4€CTBO CBOETO BKJIAJa M KaXJOr0 Y4YaCTHHMKA KOMAaH]bl B
oOIIMiA pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

. npejjaraTb HOBBIE IPOEKThI, OLIEHWBATh HJAEU C TO3WLUUU HOBU3HHI,
OPUTHMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

. OCYIIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYAIUsX, TPOSIBIISTH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.
PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

. CaMOCTOSATEIILHO OCYIIECTBIISTH MMO3HABATENIbHYIO JESITEIIbHOCTh B 00JacTH
bU3MKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

. CaMOCTOSITEIbHO COCTAaBJISITh IJIAH PEIICHHUS PACUYETHBIX U KaYECTBEHHBIX
3a/1a4, MJIaH BBITIOJIHCHUS TPAKTHYECKON PabOThl ¢ YYETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUTCHUH;

. JIaBaTh OIIEHKY HOBBIM CUTYAaITUsIM;
. pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTESHUIH;

. JienaTh OCO3HAHHBIM BBHIOOpP, aprymMeHTHUpOBaTh e€ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 32 PEILICHUE;

. OLICHUBATh MPUOOPETEHHBIN OTIBIT;

. CIocOOCTBOBaTh (POPMUPOBAHUIO W MPOSBICHUIO IPYIUIMUA B 00JaCTH

(U3HKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYIbTYPHBIN YPOBEHB.
CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

. J1aBaTh OLICHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
. BJaJ€Th HABbIKAMU  TIO3HABAaTEIbHOM  pedJeKcHd Kak  OCO3HAaHUS

COBEpIIIAEMBIX JEHUCTBUA M MBICIUTEIBHBIX MPOIIECCOB, HMX pPE3yJbTATOB U
OCHOBaHUM;

. UCTIOJIb30BaTh MPUEMBI PEIICKCUU IS OLICHKU CUTYaIluH, BHIOOpa BEPHOTO
peLICHUS;

. yMETh OLICHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATH PELUIEHUS MO HX
CHIDKECHUIO;

. IIPUHUMATh MOTHBBI W apryMEHTbl JPYyTMX @PU aHAIU3E PE3YyJIbTaTOB
NEATENbHOCTH;

. IpPUHUMATh ce0sl, TOHMMAasi CBOM HEJOCTATKU U JOCTOUHCTBA;

. IPUHUMATh MOTHBBI W apryMEHTbl JPYyTMX NPU AaHAIU3E PE3YyJIbTaTOB
NEATENbHOCTH;

. MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIMOKHU.

B npouecce noCTMXEHUS JIMUHOCTHBIX PE3YJIbTATOB OCBOCHHUSI MPOTPAMMBI IO
dbu3rMke 9 YPOBHS CpeIHEro o0Iiero oO0pa3oBaHUs Y OOydYarOIIUXCs
COBEPIIECHCTBYETCS AMOLIMOHATBHBIN HUHTEJIJIEKT, Mpenoararnui
c(hOpMUPOBAHHOCTb:



. CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTD MOHUMATh CBOE
ASMOIIMOHAJILHOE COCTOSIHWE, BHJETh HANpaBJICHUS pa3BUTUS COOCTBEHHOM
AMOIIMOHATIBLHOM cepbl, ObITh YBEPEHHBIM B ce0€;

. CaMOPETYJIMPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJIb, YMEHUE MNPUHHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJIEHUE, CHOCOOHOCTh aJanTHPOBATHCA K
AMOIMOHATIBHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

. BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTUKEHUIO LIeJIU U
ycrexy, ONTHUMH3M, WHUIHMATUBHOCTb, YMEHHME JE€MCTBOBATb, MCXOHSl U3 CBOUX
BO3MOKHOCTEH;

. SOMIIATUHU,  BKJIIOYAIOUIEH  CIMOCOOHOCTh  TMOHMMATh  3MOIMOHAJIBHOE
COCTOSIHUE IPYTUX, YUYUTHIBATH €r0 MPHU OCYIIECTBICHUH OOLIEHUS, CIOCOOHOCTH K
COUYBCTBHUIO U COTNIEPEKUBAHUIO;

. COLIMAJIBHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAMBAThH
OTHOIICHUS C APYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U pa3peliarh
KOH(IIUKTBHI.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOydyeHuss B 10 Kaacce mpeaMeTHbIC pe3yiabTaThl Ha YIiyOJE€HHOM
YPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYYAFOIIUXCS YMEHUM:

. NOHUMATh  poJib  (U3UKU B  DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM U ATUYECKOHN cdepax NesTeIbHOCTH YEIOBEKa, POJib
U MecTo (U3MKH B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, 3HAUYCHHE
OMMCATENFHON, CUCTEMATHU3UPYIOMIEH, OOBSICHUTENBHOW M TMPOTHOCTHYECKOM
byHKIMH  QU3NYECKOW TEOpUHM — MEXaHUKH, MOJIEKYJSIpHOM (GU3UKA W
TEPMOJUHAMUKH, POJIb (U3MYECKON TeopuH B (HOPMHUPOBAHUM TPEACTABICHUHN O
bu3uYecKol KapTHHE MUPAa;

. pasnuyaTh yCIOBUS MPUMEHUMOCTH MojeNel (GU3NIECKUX Tel U MPOIECCOB
(sBieHMI): WHEpIUandbHas cUCTeMa OTCY€éTa, aOCONMIOTHO TBEPIOE TEIo,
MaTepualibHasg TOYKa, pPaBHOYCKOPEHHOE JIBIKEHHE, CBOOOJHOE TaJieHue,
a0CoJIFOTHO ympyras nedopMaims, aOCOMIOTHO yIPYyroe U abCONIOTHO HEYIPYyroe
CTOJKHOBEHHUSI, MOJICIIN Ta3a, XUIAKOCTH U TBEPAOro (KPUCTAIIUYECKOTO) Tea,
WJICAIBHBIN Ta3, TOYCYHBIN 3apsa, OJHOPOJIHOE IEKTPUUECKOE MOJIE;

. paznuyath yclnoBUS (TpaHHUIBI, OOJACTH) NPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, TIOHMMAaTh BCEOONIMI XapakTtep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

. aHAMM3UPOBATh W OOBSACHATH MEXAHWYECKHE TIPOIECChl W  SBICHUS,
WCIIOJIb3YSI OCHOBHBIC TIOJIOKEHUSI W 3aKOHBI MEXaHUKH (OTHOCHTEIHbHOCTH
MEXaHUYECKOTO ABWKECHUS, (DOPMYIIbI KHHEMATUKH PaBHOYCKOPEHHOTO JBUKEHUS,
npeoOpazoBanust [ammmess 1isi CKOpPOCTH W TepeMenieHusi, 3akoHbl HbIOTOHA,
MPUHIMI OTHOCHTEIHHOCTH [ammies, 3aKkOH BCEMHUPHOTO TSITOTEHUS, 3aKOHBI
COXpaHCHHUS HUMITYJIbcAa M MEXaHMYECKOW DSHEPIruH, CBSI3b pPalbOTBHl CHIIBI C
M3MEHEHHEM MEXaHWYECKON SHEPTHH, YCIOBUS PaBHOBECHS TBEPIOTO Teia), MpH
ATOM HCIOJIB30BaTh MAaTEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS
MPUMEHUMOCTH (DU3WYECKUX 3aKOHOB: TMpeoOpa3zoBaHuii ['amuies, BTOpOro



TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HUMITYJIbCA U MEXaHUYECKOU
JHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

. aQHAJM3UPOBATh U OOBSCHSTH TEIJIOBBIE MPOIECCHl U SIBICHUSI, UCIIONb3Ys
ocHoBHbIe nonoxkeHuss MKT u 3aKoHBI MOJIEKYISIPHON (PUBHKU U TEPMOJUHAMUKH
(CBsI3b JaBIICHUSI UICATBHOTO Ta3a CO CpeiHEN KUHETUYECKOM YHEPTUel TeTIOBOrO
JIBUKECHUS U KOHLEHTPALlMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYPHI BEIIECTBA CO
CpEIHEM KUHETUYECKOM DHEPIrUEH TEIUIOBOIO JBHKEHUS €ro 4YacTHUll, CBA3b
JIABJIEHUS WJCAJBHOIO Ta3a C KOHILEHTPALMEN MOJEKYJI U €ro TeMIIEpaTypou,
ypaBHeHue MeHneneeBa—Knaneiipona, mepBbli 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHS DHEPruM B TEIUIOBBIX IIpolleccax), MPU OSTOM HCIOIb30BaTh
MAaTEMATUYECKOE BBIPAKEHHUE 3aKOHOB, YKa3blBaTh YCJIOBHUS IMPUMEHUMOCTH
ypaBHeHus1 MeHnneneeBa—KnaneiipoHa;

. AQHAJIM3UPOBATH U OOBACHITH IICKTPUUECKHUE SIBICHUS, UCTIOIb3Ysl OCHOBHbIC
MOJIOKEHUS U 3aKOHBI DJIEKTPOAMHAMUKU (3aKOH COXPAHEHUS DJIECKTPUUYECKOTO
3apsna, 3akoH KyJioHa, MMOTEHUHAIBHOCTD JJIEKTPOCTATUYECKOTO TOJISI, TPUHIIHI
CYIIEpHO3UIMM  DJIEKTPUUECKUX TOJIEM, TMPU OTOM  YyKas3blBasg  YCIJIOBUA
MIPUMEHUMOCTH 3akoHa KylioHa, a Takke NPaKTUYECKU BAXKHBIE COOTHOIICHMS:
3akoHbl OMa ISl ydacTkKa LEeNu W JJIs 3aMKHYTOM 3JEKTPUYECKOUN 1IeMH, 3aKOH
Ixoyns—Jlenna, nmpaBuna Kupxroda, 3akonsl @apajes 4151 JIEKTPOIN3a);

. OMHUCHIBATh (PU3MYECKUE TIPOLECCHI W SBJIICHUS, HCIOJb3Yysl BEJIWYUHBI:
[IEpEMEIIEHUE, CKOPOCTh, YCKOPEHHE, HMIYJIbC TeJa U CHUCTEMBI TeJ, CHIIA,
MOMEHT CWJIbl, JaBJICHHUE, MOTCHUMAJIbHAS DHEPrUsl, KUHETUYECKas DHEprus,
MEeXaHM4YecKasi dHeprusi, pabora CWIbI, LEHTPOCTPEMUTEIHHOE YCKOpPEHHE, CHIia
TSJKECTH, CUJIa YIPYTOCTH, CUJa TPEHUsS, MOIIHOCTb, HEPIUs B3aWUMOJCHCTBUS
Tena ¢ 3eMi€il BOJIM3H €€ MOBEpXHOCTH, SHEPTHsl YIIPYToil nedopManuu npy>KUHbI,
KOJIMYECTBO TEIUIOThI, a0COIOTHASL TEMIIepaTypa Telia, padoTa B TEPMOIUHAMUKE,
BHYTPEHHSSI SHEPTHs UJI€aJbHOTO OJHOATOMHOTO rasza, paboTa MaeallbHOTO Tasa,
OTHOCHUTEJIbHAS BJIAXHOCTh Bo3nyxa, KIIJ[ mmeanbHOro TEIIOBOTO [IBUTATEINS,
AJIEKTPUYECKOE II0JI€, HANPSIKEHHOCTb JJIEKTPUYECKOTO I10JIs1, HANPSKEHHOCTH
IIOJISI TOYEYHOIrO 3aps/la WM 3apsDKEHHOrO IIapa B BAKyyME M B JIMAJIEKTPUKE,
MOTEHLIH A 3JIEKTPOCTATUYECKOTO 0JIs, pa3HOCTh IIOTEHLHAJIOB,
JJIEKTPOABWKYLIAss  CWia, CUJla TOKA, HANPsIKEHUE, MOIIHOCTH  TOKa,
3JIEKTpUUECcKas EMKOCTh INIOCKOI0 KOHJAEHCATOPA, CONPOTUBIIEHUE YUacTKa LIEIH C
[IOCJIEAOBATEIbHBIM U MapajylelIbHbIM COCIAUHEHUEM pPE3UCTOPOB, JHEPIrus
3JIEKTPUUECKOTO I0JIsI KOHAEHCATOPa;

. OO0BSCHATh OCOOCHHOCTH MPOTECKAHUS (U3UYECKUX SBICHUN: MEXaHUIECKOE
JIBWKCHHE, TEIUIOBOE JBW)KEHHME YaCTUIl BEIIECTBAa, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCcKOe JBrkeHue, auddysus, ucnmapeHwe, KUINCHHE € KOHICHCAIWS,
IUIABJICHUE Y KPUCTAUIM3ALMs, HAIPaBICHHOCTb TEIUIONEPEAAauH, JIEKTPU3ALUS
T€JI, SKBUIIOTEHIUAIBHOCTh [IOBEPXHOCTHU 3aPsKEHHOTO IIPOBOIHUKA;

. MPOBOJIUTH MCCJIEAOBAHUE 3aBUCUMOCTUA OJTHOM (DU3UYECKOU BEIMYHUHBI OT
OpPYroM C HCIOJb30BAHUEM MPSIMBIX HM3MEPEHHM, NPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DUKCHUPOBATh pE3yJbTAThl IMOJYYEHHOM 3aBUCUMOCTU (PU3UUYECKHUX
BEJIMYMH B BHUJIE€ TPaPUKOB C Y4E€TOM aOCOJIFOTHBIX MOTPEIIHOCTEH H3MEPEHUH,
JIeJIaTh BBIBOJBI 10 PE3YyIbTaTaM HUCCIIEA0BAHHUS;



. MPOBOJIUTh KOCBEHHbIC U3MEPEHUs (U3NYECKUX BEIUYMH, TPU ITOM
BBIOMpaTh ONTUMAJbHBIA METOJ| HU3MEPEHHUs, OlLEHUBaTh aOCONIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHU;

. MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEIT0KEHHON TUIIOTE3bl: MIAHUPOBATH
AKCIEPUMEHT, COOUpaTh JKCICPUMEHTAIbHYIO YCTAaHOBKY, aHaJM3UPOBATh
MOJTyYEHHBIE PE3YIbTAThI U JICJIaTh BBIBOJ O CTATyCe MPEJIOKEHHON TUTIOTE3bL;

. co0Jiro1aTh MpaBuia 6€30MacHOro TpyAa MpU MPOBEICHUH HCCIICI0BaHUN B
paMKax y4eOHOro SKCIEpPUMEHTa, MPaKTHKyMa U Y4eOHO-HCCIET0BATEIbCKON U
MIPOCKTHOM JESATEILHOCTH C MCIOJb30BAHUEM HM3MEPUTEIbHBIX YCTPONCTB U
1abopaToOpHOro 000PYAOBAHMS;

. pemath pacuy€THBIE 3aJa4d C SIBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
dbu3uYecKoi MOEbI0: Ha OCHOBAHMM aHaju3a YCJIOBHUS OOOCHOBBIBATH BBHIOOD
dbuzudeckor MojeNH, OTBEeUaroIlel TpeOOBaHUSAM 3a/Ja4u, MPUMEHITh (GOPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PU3UUYECKUX TEOPUU MPHU HCIOIb30BAaHUU
MaTeMaTHYEeCKUX METOJIOB pelIeHUs 3ajad, MPOBOJUTH PacU€Thl HA OCHOBAHHHU
UMEIOIINXCST JIAaHHBIX, aHAJIM3UPOBATH PE3YJIbTAaThl U KOPPEKTUPOBATH METOJIBI
pelieHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

. pelaTh KaueCTBEHHbIC 3a7a4H, TPeOYIOIIe TPUMEHEHUS 3HAHUN U3 Pa3HBIX
pasznenoB Kypca (U3MKM, a TaK)K€ HUHTETpallid 3HAHUW W3 JPYTrux MPEeAMETOB
€CTECTBEHHO-HAYYHOT'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO IIETIOUKY PACCYKICHUM
C OMOPOM HA U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS;

. UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUS NIl  OOBSCHEHHUS OCHOBHBIX
NPUHIIMIIOB PabOThl HM3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB W
TEXHOJOTUYECKUX MPOIECCOB;

. PUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

. aHAIM3UPOBATh U OIICHUBATH MOCIEACTBUA OBITOBON M MPOU3BOACTBEHHOM
JESTEIHbHOCTH YEJIOBEKa, CBSI3aHHOW C (DM3MYECKHUMHU IMPOIeCCaMH, C TO3HIIHMA
HKOJIOTUYECKOM 0e30macHOCTH, MpEICTaBICHUN 0 panuoHaIbHOM
MIPUPOJIONOIB30BAHUH, @ TAKKE PA3yMHOM HMCHOJb30BAHUU JTOCTHKEHUN HAYKH U
TEXHOJIOTHUH JIsl TaJIbHEHIIIEro pa3BUTUS YE€JIOBEYECKOTO OOIIECTBA;

. NPUMEHSTh pa3InyHble CIOCOOBI paboThl ¢ HWH(pOpManuen (HU3NIECKOTo
COJIEpKaHMsI C HCIOJIB30BAHUEM COBPEMEHHBIX WMH()OPMAIMOHHBIX TEXHOJOTHH,
Py STOM HCTOJIB30BaTh COBPEMEHHBIE HMH(POPMAIMOHHBIE TEXHOJOTUH IS
MOUCKa, TMepepadOTKU U NPEeAbSBICHUS Y4eOHOM M HAyYHO-TIOMYJSAPHOU
uH(pOpMAIK, CTPYKTYPHUPOBAHUS M WHTEPHIpPETAlnd WHPOPMAILUU, TOTYyYECHHOU
U3  Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATh  MOJYy4aeMYIO
nH(OPMAITNIO U OIICHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHKA WH(OPMAITNH;

. MPOSIBIISATH OpraHU3alMOHHbIE u MO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TMPUOOPETEHUSI HOBBIX 3HAHUW B TIPOLIECCE BBIMOJIHEHUS
MPOEKTHBIX M y4eOHO-UCCIE0BATEIBLCKUX PA0OT;

. paboTaTh B TpyNNe C HWCIOJHEHHWEM pPa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IJIAaHUPOBaTh pPadOTy TPYNIbI, PAlMOHAIBHO PACHPEACNSTh JESITEIbHOCTh B



HECTaHJIAPTHBIX CUTYyallUAX, aJICKBATHO OLICHUBATh BKJIAJl KaXKJOTO U3 YUYaCTHUKOB
TPYIIIBI B pEHIEHUE paccMaTpUBaeMOi PoOIIeMBbl;
. MPOSIBISATh MOTHBALIUIO K Oyaymiedl mpodeccuoHanbHON eATebHOCTH O
CHENUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.

K xouny obOyuenus B Il Knacce npeIMETHbIC pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

. NOHUMATh POJIb (PU3UKU B IKOHOMHUYECKOU, TEXHOJIOTUYECKOH, COLMATbHOM
U OTUYECKOM cdepax AesITeNbHOCTH 4YelOBeKa, pojdb W MecTo (u3uku B
COBPEMEHHOM HAy4YHOW KapTHHE MHpPA, POJIb ACTPOHOMHHM B HPAKTUYECKOU
NEATEIbHOCTH 4YEJOBEKA M JAJbHEHIIEM HAYYHO-TEXHUYECKOM Pa3BUTHUH,
3HaAYCHUE OIMCATENIbHOM, CHUCTEMAaTU3UPYIOLIEH, OO0BSACHUTETBHOM 151
MPOTHOCTUYECKOW  (QyHKIMM  (UBHYECKOW TEOPUU —  DIEKTPOJUHAMUKH,
CHeUaIbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3MKH, posib (HU3MUECKOM
Teopur B (HOPMHUPOBAHUU TPEACTaBICHUN O (U3MUECKOW KapTUHE MHUPA, MECTO
dbu3MYecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MIPEJICTABIICHUN O IPUPOJIE;

. pasnuyarh ycIOBUS MPUMEHUMOCTH MojeNel (U3NUeCKUX Tel U MPOIECCOB
(sBJIEHMI): OJHOPOJHOE JJIEKTPUUECKOE U OJHOPOJAHOE MArHUTHOE MOJS,
rapMOHHMYECKHE KOJeOaHUs, MAaTEeMAaTHUYCCKUN MAasSTHUK, UACATbHBIN MPYKUHHBIN
MasiTHUK, TaPMOHMYECKHE BOJHBI, HJI€ATbHBIA KoJeOaTeNbHbI KOHTYp, TOHKas
JIMH3a, MOJIEJIE aTOMa, aTOMHOT'O s/Ipa U KBAHTOBOM MOJENH CBETA;

. paznuyarh ycloBUs (TpaHULBI, OOJACTH) NPUMEHUMOCTH (U3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

. aHAIM3UPOBATh U OOBACHITH DJIEKTPOMATHUTHBIC MPOLIECCHl M SIBICHHS,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHUSI M 3aKOHBI SJIEKTPOJMHAMHUKH U CIEHHATbHOU
TEOPUH OTHOCUTEIIBHOCTH (3aKOH COXpPAaHEHUsl AJIEKTPUUYECKOro 3apsija, cuja
Awmmnepa, cwia JlopeHiia, 3aKOH 2JICKTPOMAarHUTHON MHAYKLMH, TpaBwio JIeHua,
cBa3b JJIC caMOMHAYKIMU B JJIEMEHTE 3JIEKTPUUYECKOW LENU CO CKOPOCTHIO
W3MEHEHUs CWIbl TOKA, MOCTYJAThl CIEUUAIBHOM TEOPUM OTHOCHUTEIBHOCTH
OUHIITEHA);

. AHATM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCIIOIB3YS
MOJIOKCHHUST KBaHTOBOW (u3uku (ypaBHeHue OiHmTeHHA 11 (Gotodddexra,
IIEPBBIM M BTOPOM MOCTYJIaThl bopa, IPUHLIMI COOTHOLIEHUSI HEOIPEACIEHHOCTEN
I'eit3enOepra, 3aKOHbI COXPAHEHHUs 3apsAIOBOTO M MacCOBOTO YHCEN W 3HEPIUH B
SJIEPHBIX PEAKIUAX, 3aKOH PAJMOAKTUBHOIO pacmnaja);

. OMHCHIBATh (PU3UUYECKHE TIPOIECCHl W SBICHUS, HWCIONb3YS BEIUYUHBI:
HaNpsHDKEHHOCTD JJIEKTPUYECKOT0 MOJIsS, HOTEHUUA 3JIEKTPOCTATUYECKOTO MOJI,
Pa3HOCTh IOTEHIMAJIOB, AJIEKTPOJIBMKYIIAsd CHJIA, WHAYKUHAS MarHUTHOrO MOJI,
MAarHUTHBIA MOTOK, cwia AMIlepa, WHIAYKTUBHOCTb, JJEKTPOABMKYLIAs CHJIA
CaMOMHAYKLIMM, OSHEPrHsi MAarHUTHOTO  MOJi1  MPOBOJHHMKA C  TOKOM,
PEASTUBUCTCKUM UMMYJIbC, TIOJIHASI SHEPTHUsl, SHEPTUSI OKOSI CBOOOAHOM YaCTHUIIHI,
SHEPIUsl U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsl A/ipa, SHEPTHUSI CBSA3M S/1pa;



. OOBSICHAITh OCOOCHHOCTH MPOTEKAHUS bu3nUIecKux SIBJICHUM
AJIEKTPOMArHuTHAsE MHAYKIUS, CAMOUHIYKIIUS, PE30HAHC, UHTep(EepeHIusl BOJH,
nudpakius, AUCTIEPCUs, TMOJHOE BHYTPEHHEE OTpa)KeHHue, (POTORIEKTpUUYECKUI
abpdexr (pororddekr), anpda- u Oera-pacnanbl siaep, ramMma-u3aydeHUe sjep,
dbu3nYecKue MPUHITUIBI CIEKTPAIBLHOIO aHAJIN3a U paboThI J1a3epa;

. OTPENIENIATh HAMNpaBICHUE HWHIYKIIMHM MAarHUTHOTO IIOJS TMPOBOJHHUKA C
TOKOM, CUJIbl AMiiepa u cuibl JIopeHna;

. CTPOUTH U300paKeHUe, CO3aBaeMOe IIJIOCKUM 3€pKajioM, TOHKOM JTUH30M, 1
PacCUUTHIBATh €70 XapaKTEPUCTUKH;

. MPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUUYECKUE TIOHSATHS, TEOPUU U
3aKOHBI ISl aHaIM3a U OOBSICHEHUS (DPU3NYECKUX MPOIIECCOB, MPOUCXOAIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEKTATAKTUUECKOUN Cpejie; IBUKEHUS HEOSCHBIX
TEJ, DBOJIFOIUM 3BE3/1 M BCcelneHHow;

. IPOBOJIUTh  UCCIEJOBAHUE 3aBUCUMOCTEM  (U3MYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYHMPOBATh YCTAHOBKY,
(dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BUje TpadukoB C Yy4ETOM aOCONIOTHBIX MOTPENTHOCTEH W3MEpPEHUM, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICI0OBAHUS;

. IIPOBOJIUTh KOCBEHHBIE W3MEPEeHUsT (U3NYECKUX BEIUYMH, TP OTOM
BBLIOMpATh ONTHUMAJIbHBIA METOJ HW3MEPEHHUs, OICHHWBATh AaOCOJIIOTHBIE W
OTHOCHUTEJIbHBIE MOTPEMIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHU;

. IPOBOJIUTH ONBITHI MO MPOBEPKE MPEI0KEHHOW TMIOTE3bI: IUIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTANIbHYIO) YCTAaHOBKY, aHAJIU3UPOBATH
NOJIYYEHHBIE PE3YJIbTAThI U JI€JIaTh BBIBOJ O CTATYCE MPEAJIOKEHHON TUIIOTE3BL;

. OMMUCHIBATh METO/IbI TIOJIYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;

. coOro1aTh TpaBuiia 6€30MacHOr0 TpyAa MPU MPOBEICHUN WCCIEIOBAHUNA B
pamMKax y4eOHOTro HKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIIECOBATEIBCKON H
IPOEKTHON JIESITENBHOCTH C HCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOWUCTB H
71a00paTopHOro 000PYI0BAHUS;

. pemate pacyETHBIE 3aJadyd C SIBHO 3aJaHHOM M HESIBHO 3aJlaHHOM
¢uznueckoi MOJENbI0: Ha OCHOBAaHUHW aHalW3a YCJIOBHs BHIOMpATh (PU3NUYECKUE
MOJIENIA, OTBEYAIIIHe TPEOOBAHUAM 3aJayl, MNPUMEHSTh (POPMYIBI, 3aKOHHI,
3aKOHOMEPHOCTH W TIOCTYJNAThl (PU3NYECKHX TEOPUH TMpPU HUCIOIB30BAHHUU
MaTeMaTU4eCKUX METOJOB PEIICHUS 3aJlay, MPOBOAUTH PACUEThl HA OCHOBAHUU
MMEIONIUXCS JaHHBIX, AHAJU3UPOBATH PE3yJbTaTbl U KOPPEKTUPOBATH METOJIbI
pelieHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

. pemaTh Ka4YeCTBEHHBIC 3a7a4d, TPEOYIOME MPUMEHECHNS 3HAHUN U3 Pa3HBIX
paszenoB Kypca (pu3uKH, a TakKe WHTETpAllid 3HAHWW W3 JAPYTUX TPEIMETOB
€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMIOYKY PACCYKICHHI
C OTOPOY HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH W (PU3NYECKUE SIBIICHHUS;

. UCIOJB30BaTh TEOPETHUECKHWE 3HAHUS JJIsi OOBSICHEHUS OCHOBHBIX
MPUHIUIOB pabOThl HM3MEPUTENbHBIX MNPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB;



. MPUBOJIUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyO€KHBIX YUYEHBIX-(PU3HKOB
B pa3BUTHE HAyKH, B OOBSCHEHHUE IPOILIECCOB OKPYKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

. aHAJIM3UPOBATh U OLICHUBATH MOCIEACTBUSI OBITOBOM M MPOU3BOJCTBEHHOMN
JESTENbHOCTU YEJOBEKa, CBSI3aHHOMW C (DU3MYECKUMH IMpoIleccamMu, C TMO3HIIMM
JKOJIOTMYECKOHN 0e30MacHOCTH, IIPECTABICHUN 0 palMOHAIbHOM
MIPUPOJIONIOIB30BAHUH, @ TAKKE PA3YMHOM MCIOJB30BAHUH JTOCTHKEHUM HAYKH U
TEXHOJOTUH ISl TallbHEHIIIEro pa3BUTHS YEJI0BEUECKOro 00IIeCTBa;

. OPUMEHATh pas3jIMyHble CHOCOOBI padboThl ¢ HHpopMauuen (HU3NIECKOro
coJlepKaHMUsl C MCMOJIb30BAHUEM COBPEMEHHBIX HMH(OPMAIMOHHBIX TEXHOJOTHUH,
OpU 3TOM HCMOJIb30BaTh COBPEMEHHBIE HMH(POPMALMOHHBIE TEXHOJOTUU IS
NOMCKa, TNepepadOTKU U TpeAbsIBICHUS Y4YeOHOM U HAYYHO-TIOMYJISPHOMN
uH(pOpMAILIMK, CTPYKTYPUPOBAaHUS M MHTEPHpPETalud WUHPOPMALUU, MOTYyYEHHOU
U3  Pa3IMYHbIX HUCTOYHUKOB, KPUTHYECKHM AaHAJIU3UPOBATH  IOJYYAEMYIO
MH(GOPMAIIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA UH(pOopManu;

. IPOSIBISATH OpraHH3alMOHHbIE 17} IT0O3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO TPHUOOPETEHHUS HOBBIX 3HAHUW B TMPOLIECCE BBIMIOJIHEHUS
IPOEKTHBIX U Y4EOHO-UCCIEeI0BATENCKIX PadoT;

. pabotaTh B TpYIIE C HCIOJIHEHUEM pPa3IUYHbIX COIMAIBHBIX POJIEH,
IUIaHUPOBaTh paboOTy TIpyNIbl, palMOHAIbHO paCHpelesiaTh AEATEeIbHOCTh B
HECTaHapTHBIX CUTYalUAX, aleKBaTHO OLIEHUBATh BKJIAJ KaXXOr0 U3 YYaCTHUKOB
IPYIIbI B peLIEHUE paccCMaTpUBAaEMON MPOOIeMBbI;

. IPOSIBIATH MOTUBALMIO K Oynymied mpodeccHoHabHOM JeATENbHOCTH 0
CHELMATIBHOCTAM (PU3MKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne || HammeHnoBaHue pas3aeios KomnuectBo yacoB DNIEeKTPOHHBIE
n/ 1 TEM TIPOTrPpaMMBI Beer |Konrponsusi|Tlpaktuuecku|| (WHdpoBbIe)
I 0 e paboThI e paGotsr || 00pasoBaTeiIbH
bI€ PECYPCHI
Pazaen 1. HAYYHBIA METO/I IO3HAHUSI TPUPO/IbI
1.1|Hayunsbrit MmeTox 6
MTO3HAHUS TTPUPOIBI
Hroro mo pazneny 6
Pasznen 2. MEXAHUKA
2.1|KunemaTtuka 10 1
2.2|| [lunamuka 10
2.3||Cratuka TBEpOTO TEa 5 1
2.4(3aKk0oHBI COXpaHECHHUS B 10 1
MEXaHUKe
Uroro no pazneny 35
Paznen 3. MOJIEKYJISAPHASI ®U3UKA U TEPMOJINHAMMUKA
3.1|[OcHoBBI 15 1
MOJICKYIIPHOKHHETHIECK
ol Teopun
3.2|Tepmonmaamuka. TerutoB || 20 1
bIC MaITUHBI
3.3||ArperaTHbpie COCTOSIHUS 14 1
BeniecTBa. MazoBbie




Ne | HaumeHoBanue pa3aenon KomnuectBo yacos DNEKTPOHHBIE
n/ 1 TCM HPOrpaMMbl Beer |Kontponbust | [Ipaktuaccku| (MPPOBEHIE)
I 0 ¢ paboThI e paGotsr || 00PpazoBaTeNIbH
BI€ PECYPCHI
TIepexobl
Uroro no pazneny 49
Paznen 4. JIEKTPOAUHAMHUKA
4.1||9nexTpudeckoe mnosie 24
4.2|[TocTostHHBII 24 1
AIIEKTPUIECKHUI TOK
4.3||Toku B pa3nuyHbIX 6
cpenax
Uroro no pazneny 54
Pasnen 5. PU3MUYECKUIN MPAKTUKYM
5.1|duznueckuit npaktukym || 16 16
Uroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170 8 16
YACOB I10 ITPOT'PAMME

11 KJIACC
Ne HaumenoBanue KosmmuecTBo yacos DNEeKTpOHHbIE
/I pasAenoB M TeM  (Bcero Kontponbusie|[IpakTrdeckue (ugposere)
IPOrPaMMBbl paboTHI paboTHI oOpa3oBaTeIbHbIC
pecypchl
Paznen 1. JIEKTPOAUHAMUKA
1.1|MaruautHOE mojue 14
1.2 | DnexkTpomMarauTHas 13 1
WHIYKITUS
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1|Mexannveckue 10
KoseOaHwmsI
2.2 |DneKTpoMarHuTHBIC 15
KoJieOaHusI
2.3|Mexanuveckue u 10 1
AIEKTPOMArHUTHBIC
BOJTHBI




Ne HaumenoBanue KomnuectBo yacos DNEKTPOHHBIE
i pasaenoB M TeM  |Beero|Kontponbusie|[Ipaktnaeckue| (HPpPoBbIe)
IIPOrPaAMMBI paGoTHI paGoTHI oOpa3oBaTelbHbIC
pecypchl
2.4||OnTtuka 25 1
Uroro no pazneny 60

Pa3nen 3. OCHOBBI CIIEIIUA

JbHOM TEOPUU OTHOCUTEJBHOCTH

3.1{[OcHoBe1 CTO 5 1
Uroro no pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1||KopmyckymisipHO- 15
BOJIHOBOU J1yalIu3M
4.2 | dusuka aroma 5
4.3| dusrka aTOMHOTO 5
sJipa ¥ 3JIEMEHTaPHBIX
YaCTHII
Uroro no pazneny 25

Pasnen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKHN

5.1|2nemeHTHI 12
aACTPOHOMUU U
acTpopu3NKu

Hroro mo pazneny 12

Paznea 6. PUSMYECKHU IPAKTUKYM

6.1

dusnueckuii
MPaKTUKYM

16

16

Hroro no pazneny

16

Paznen 7. OBOBIHAIOIIEE ITOBTOPEHUE

7.1

Cucremarusanums u
000011IcH1E
IPEAMETHOTO
COJICP)KaHMS U OTIbITA
JIeITEIIbHOCTH,
IpUOOPETEHHOTO TIPH
U3Y4YeHUH Kypca
¢usukm 10 — 11
KJIACCOB

15

Uroro no pazneny

15

Pe3epBHOE Bpems

10

OBHIEE KOJIMYECTBO

170

16




Ne HaumenoBanue KonnuecTBo yacos DNEKTPOHHBIE
i pasaenoB M TeM  |Beero|Kontponbusie|[Ipaktnaeckue| (HPpPoBbIe)
IIpOrpaMMBbl paGoTHI paGoTHI oOpa3oBaTelbHbIC
pecypebl
YACOB IIO

ITPOTPAMME




