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MHNOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 10 (u3MKe Ha YPOBHE CpeaHero olmiero o0Opa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUW U TpeOOBaHWI K pe3yjbTaTaM OCBOCHHS
OCHOBHO 00pa3oBartenbHON NporpamMel, ipeacTaBiieHHbIX B PI'OC COO, a Takxke
c yuérom enepanbHON paboueli mporpaMMmbl BocnuTaHus W KoHmemmmn
npenojiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTesIbHBIX OPraHU3aLUAX
Poccuiickoit denepaiuu, peann3yonrX OCHOBHbIE 00pa30BaTEeIbHbIEC TPOTPAMMBI.

[Iporpamma no gu3suke ornpeaenseT 00s13aTeIbHOe MPEIMETHOE COJEPKaHue,

YCTaHABIMBAET PEKOMEHAYEMYIO ITOCIEA0BATENLHOCTh U3YUEHUS TEM U Pa3/IesiOB

y4eOHOro MpeaMeTa C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTMKM y4eOHOro Impolecca, BO3PAaCTHBIX OCOOEHHOCTEH  O0yyaroumxcs.

[IporpamMma mo ¢usuke Na€T NPEACTABICHHUE O LENAX, COACpPNKAHUM, OOLIeH
CTpaTeruu OOy4YeHHs, BOCIMTAHUS U PA3BUTUS OOYYAIOIIUXCS CPEICTBAMU
yueOHoro npenmera «Dusuka» Ha yriayOJaéHHOM ypOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YPOBHS IO3BOJIIET PEaU30BaTh
3a/la4yd MPOPECCUOHAIIBHON OpPUEHTAIMU, HAIIPAaBJICHO HA CO3JaHUE YCIOBUW IS
MPOSIBIICHHUS] CBOUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
oOy4arolmuMcsi, KOTOpble HEOOXOAMMBI JJIi MPOJODKEHHS 00pa3oBaHUs B
opraHuzanusx mnpodecCHOHaTFHOTO O00pa30BaHUS 10 PA3IUYHBIM  (PUBHUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATBLHOCTSIM.

B nporpamme no ¢pusnke onpeaensitoTcs INIaHUPyEMbIe PE3YJIbTAThl OCBOCHHUS
Kypca (u3MKM Ha YpPOBHE CpEIHEro oOmero oO0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayoméHHoMm  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOM i pa3pabOTKU TpeOOBaHUN K JIMYHOCTHBIM,
METalpeJMETHBIM UM TPEAMETHBIM pe3yJibTaTaM OOYyYaroluxcsi, OCBOHMBIIUX
nporpaMmmy o Gpu3nKe Ha YpOBHE CpeIHEro o01ero oopa3oBaHus Ha yriyoJIEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o (pu3uke BKIIOYACT:

IJIaHUPYEMBbIE pe3yIbTaThl OCBOCHHS Kypca (U3UKU Ha YTIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;

cozepkanue yueOHoro npeamera «dusnka» mo rojgaM o0ydeHHUs.

[IporpaMmma 1o ¢u3MKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPENIOCTABISACT BO3MOXHOCTH JUJISl peaTu3alMK  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.

®dusuka Kak Hayka O HamOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyMAas B
KayecTBE y4eOHOro MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKIIAJ] B CUCTEMY



3HaHUM 00 okpyxaroimieMm mMupe. LlIkoapHbIN Kypc GU3UKH — CHCTEMOOOPa3yIOIIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DHU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3YYaeMbIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeNuIo XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTHH B cpepe FIHEPTEeTUKH, TPAHCTIOPTA, OCBOCHHUSI KOCMOCA,
MOJIYYCHUSI HOBBIX MATEpUAJIOB C 3aJlaHHBIMU CBOWCTBamH. M3ydeHue ¢uszmku
BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOyuaronierocsi, B GOpMHUpOBaHUE YMEHUN MPUMEHSITh HAYYHBIM METOJ| MO3HAHUS
IPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIIETOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEro 00IIero o0pa3oBaHus MOJ0KEH
psI uaeH, KOTOpPbIe MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUSI.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCSA JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuail U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (U3UKH
o0beUHEH BOKpPYr (Qusnueckux Teopuil. Bemymmm B Kypce sBISIETCS
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peanuzanus mpearnojaraeT HMCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIHaIa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHSA
(buU3MKHU C pa3BUTHEM OOLIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoea npuxnaonoii nanpagnennocmu. Kypc pusuku yriry0i€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOHIMX MpPEACTaBICHUI U COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3konocuzayuu peanmnusyercs TOCPEACTBOM BBEIACHHUS 3JIEMEHTOB
CONIep KaHMs, TOCBAMIEHHBIX OKOJOTHYECKMM TpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH WU TEXHOJIOTHH, a TakXe O00CYXICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHMe cofiepKaHus MPOTPaMMBbI 10 GU3UKE JOJDKHO OBITh MOCTPOEHO HA
MPUHITUIIAX CHCTEMHO-JEATEILHOCTHOTO moaxoaa. s Gusuku peanusamus dTUX
MPUHITUTIOB 0a3UPyeTCsl Ha MCTOIB30BAHUH CAMOCTOSTEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYoNIero ¢akropa ydeOHoro mporecca. s yriyO0iaéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEIbHOIO YYEHUYECKOTO HSKCIIEPHUMEHTA,
BKJIFOYAIOMIETO (PPOHTAJIBHBIE YYCHHYECKHE ONBITHI TMPU M3YYEHUU HOBOTO
MaTepuaia, 1adopaTopHbie pabOThl M paboThl MpakTHUKyMa. [Ipu 3TOM BO3MOKHBI



JBa crioco0a peaynzaiuu Gu3nueckoro npakTukyma. B nepBom cirydae npakTuKym
npoBoauTcs b0 B koHIEe 10 u 11 kmaccoB, nubO mocie MEPBOTO M BTOPOTO
MOJIYTOIUH B KaXKJOM M3 3THUX KJaccoB. BTopoit cmocob — 3To mHTErpamusi padot
MpaKTUKyMa B CHCTeMY J1a0OpaTOpHBIX pabOT, KOTOpPHIE MPOBOAATCS B Ipoliecce
u3ydeHus: paszjaena (temsl). [Ipu 3ToM moj paboTamu MpakTUKymMa MOHUMAETCS
CaMOCTOSITENIFHOE ~ MCCIIEJIOBAaHHE, KOTOPO€ TMPOBOJUTCS MO PYKOBOJACTBY
cBEPHYTOr0, 00001IIEHHOTO BH/Ia O€3 MOIIAroOBOM HHCTPYKIIUH.

B nporpamme mo (Qusnke cucTeMa YYEHHYECKOrO0 JKCIIEPUMEHTA,
7a00paTOpHBIX pabOT U MpaKTHUKyMa MpeACTaBiieHa €AUHBIM TepeuHeM. Bridbop
TEMaTUKHU ISl 3THUX BHUJIOB YYECHUUYECKUX MPAKTUUYECKUX PAOOT OCYIIECTBIACTCS
y4acTHUKaMU 00pa30BaTEIbLHOTO MPOLECcca UCXOAS U3 OCOOEHHOCTEH MOYPOYHOTO
IUIAHUPOBAHUS W OCHalleHus KaOuHera ¢usuku. [lpm 3TOM oOOecneunBaercs
OBIIAJICHHE OOYYaIOUIMMHCS YMEHUSIMH TPOBOJUTH TPSIMbIE W KOCBEHHBIC
U3MEPEHUs], UCCIEOBAaHUS 3aBUCUMOCTEM (PU3MUECKMX BEIMYUH M IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHKE yeaseTcs pEIICHUIO paCYETHBIX U KaYEeCTBEHHBIX 3a/1a4.
[Tpu 5TOM A7t pacuETHBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3a7]a41 C SIBHO 3a/1aHHOM
¥ HESBHO 3aJIaHHOW (PU3NYECKON MOJIENbI0, TTO3BOJISIONINE TPUMEHSTh N3yUCHHBIC
3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaKk U HHTErpupys
NpPUMEHEHNE 3HaHUH U3 pa3HbIX pa3aenoB. /[ kauecTBeHHBIX 3a7ja4 IPUOPUTETOM
ABJIAIOTCS 3aJlaHud Ha OObICHEHHE/NpeCKa3aHue NPOTEeKaHUs (U3HMUECKUX
SBJICHUW U TIPOILIECCOB B OKPY’KaloIeH XKU3HH, TpeOyrolue BoiOopa huznyeckoi
MOJIEIIU JUTSl CUTYaIluy MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusiMu ®I'OC COO k MaTtepuaabHO-TEXHUIECKOMY
oOecrieueHunto yueOHOro mpoliecca Kype GU3uKku yriayOaéHHOTO YPOBHS HA yPOBHE
cpenHero o0mero oOpa3oBaHMs JOJDKEH HM3y4daThbCsl B YCIOBHSX MPEIMETHOIO
kabuHeta. B kabunere (u3MKU JOKHO OBITH HEOOXOAMMOE JabOpaToOpHOE
000py10BaHUE JIJIs BHIIOJHEHHS YKA3aHHBIX B porpamMme no (pu3nKe yUeHUYECKuX
OTIBITOB, TAOOPATOPHBIX PAbOT U PabOT MPAKTHKyMa, & TAKKE JIEMOHCTPAIIMIOHHOE
o0opyI0BaHuE.

JleMoHCcTpaliMoHHOE  000pyAoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
NPUHIIAIIOM MHUHUMAIbHOM JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe Mo (M3HKE KIIOUYEBBIX JEMOHCTpAIMi st
UCCIICIOBAaHMSI  W3yYaeMbIX SIBICHMA H  TPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpynOBaHHE IS YYCHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTHUUYECKUX KOMIUIEKTOB M OOECHEUYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydarmommxcs. TeMaTH4ecKue KOMILUIEKThI
7abopaToOpHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM



WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUHA.

OCHOBHBIMH IIENIIMU W3Y4YeHHs] (PU3UKU B 00IIEeM O0Opa30BaHUU SIBISIOTCS:

dbopMHpoBaHUEe WHTEpPECAa U CTPEMIICHHUS] OOYyYaloIUXCAd K HaydYHOMY
W3YYECHHUIO TPUPOJbI, PAa3BUTUE UX HMHTEIUIEKTyalbHbIX W  TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUI O HAyYHOM METOJe MO3HaHHWS W (PopMHpOBaHHE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHATH SIBIICHUS C UCIOJIb30BAHUEM (PUBHUECKUX
3HAaHUW U HayYHBIX JJOKA3aTEIbCTB;

dbopMHpOBaHUE TPEACTABICHUM O poOiM (PU3UKU [Jis Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oynay1iei
npoeCCUOHAIBHOW  JIESTEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHHH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl PeleHUEM CIEAYIOIUX 3a1ad B
npouecce U3y4eHus Kypca GU3NKH Ha YpPOBHE CPEIHET0 00111ero o0pa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

dbopMupOoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJI1 OOBSICHEHUS
bu3nYecKux SBJICHUM B MPUPOAEC W JJIsi MPUHITUS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB PEIICHUS Pa3IUYHbIX 3a/1a4 C IBHO 3a/IaHHON (PU3NYECKOn
MOJIEJIbIO, 3a/ay, MOJPA3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHuE (PU3MUECKOU
MOJEIHN, AaJEKBATHOM YCJIOBHUSIM 33/laud, B TOM 4YHUCJIE 3aJa4 HWHXXEHEPHOIO
Xapaxkrepa;

MOHMMaHWe (U3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYXAIOIIYIO CPENy;

OBJIAJICHHE METOJIaMU CaMOCTOSITEJIbHOTO IJIJAHUPOBAHUS W TMPOBEICHUS
bu3MYeCKuX JKCIIEPUMEHTOB, aHajiu3a ¢ UWHTepHpeTranuu  UHOOPMAIHH,
OIPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM MUl PAa3BUTHS YMEHUW NPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BUTHE HHTEpeca K cepaM nMpopecCHOHATBHON EATENbHOCTH, CBA3aHHON
¢ (hU3UKOM.



B cootBerctBun ¢ TpedboBanusmMu DPI'OC COO yrinyOna€HHBIH YpPOBEHb
u3ydeHus: ydeOHoro mpenmera «®Du3uka» Ha YPOBHE CpPEAHETO OOIIETo
oOpa3oBaHMsl BBIOMpaeTcss OOYyUYaIOIUMUCS, TUIAHUPYIOUIUMHU TPOJOJIKEHUE
o0pa3oBaHus MO CHEUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuku (yriayOnéHHBIA ypOBEHB) HA YPOBHE CPEAHETO OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HEAEINIO),
B 11 kmacce — 170 gacoB (5 4acoB B HE/ICIIO).

[Ipennaraempiii B mporpamMme 1o ¢u3MKe IMepeueHb JabopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JacT BBIOOP
npoBeleHusT J1abOpaToOpHBIX pabOT M OMBITOB € YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEH 00YyUaIOIIHUXCS.



COJAEP KXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. HayuHblii MeTOX MO3HAHUS NPUPOABL.

®dusuka — pyHgamMeHTanbHas Hayka o nmpupoje. HaydHblil MeToa nmo3HaHus u
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCHEpUMEHT W TEOpHs B Ipoliecce Mo3HaHus npupoiasl. Habmonenue u
HKCIIEPUMEHT B (PU3UKeE.

Criocobbl  m3MepeHuss (U3MYECKHX BEJIMYMH (aHAJIOrOBble U LU(POBBIC
U3MEPUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuidl  (U3MYECKMX  BeIMYUMH  (a0CONIOTHAA U
OTHOCHUTEJIbHASA).

MopenupoBanue GU3NUECKUX SABICHHUI U MPOIECCOB (MaTepuaIbHas TOUKa,
a0COIOTHO TBEPAOE TENO, UACATIbHAS KUIKOCTh, UACAIbHBIN a3, TOUEYHBIN 3aps[).
I'unore3a. PuU3nYECKUil 3aKOH, TPAHULIBI €70 MPUMEHUMOCTU. Du3nyeckas Teopusl.

Pons u Mecto ¢u3uku B (OPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, npaKmuKym.

N3mepenue cuibl TOKa U HAapsHKEHHS! B IENHU MOCTOSTHHOTO TOKA ITPH MTOMOILN
aHAJIOTOBBIX M IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ mudpoBor jgabopatopueit o ¢usuke. [Ipumepsl u3mepeHus
(bu3nYeCKUX BEMYMH MIPU MOMOILM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKE€HHE. OTHOCUTENBHOCTh MEXAHWYECKOIO JBUIKCHMSL.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3aJa4l MEXaHUKH.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro MNPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCTh (CpeAHssi CKOPOCTb, MTHOBEHHAsl CKOpPOCTh) U
YCKOpPEHHE MaTepUalbHOW TOYKHM, MX MPOEKIHMH HA OCHU CHCTEMbl KOOPIUHAT.
CnoxeHune nepeMelieHni U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUKEHHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUAIbHON TOYKM OT BPEMEHU U UX
rpaduky.

CBobOogHoe majeHWe. YCKOpeHHEe CBOOOIHOTO maacHus. J[BumkeHue Tena,
OpOIIEHHOrO0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaUKu.



KpuBonmHeitHoe  BMKEHUE. J[BMKEHHE  MATEpUAIbBHOW  TOYKHA IO
OKPYXHOCTH. YTJIOBas W JIMHEWHas CKopocTh. [lepmon m wacTtoTa oOpaiieHus.
[leHTpocTpeMuTeabHOE (HOPMAJIBHOE), KacaTeabHOE (TAHT€HLIMAIBHOE) U IMOJIHOE
YCKOpPEHHE MaTepUaAIbHON TOUKH.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE TMPOLECCHI: CIUIOMETP,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IIECTEPEHYATHIE U PEMEHHBIE IEPEJAUH, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIUTIOCTpAIUs KHHEMAaTUYECKUX XapaKTEPUCTUK
JIBUKECHHUSL.

Crioco0Ob!I uccie0BaHusl JBUKECHUH.

NnmrocTpanust npeaenbHOro nepexoa i U3MEpeHHe MrTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHUs Teia, OPOLICHHOIO IOJ YIJIOM K TOPU30HTY M
TOPU30HTAIIBHO.

HampasneHnue cKkOpoCTH IpH IBUKEHUH IO OKPY’KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHue IyTeH, TPAEKTOPUIA, CKOPOCTEN JBUKEHUS OJTHOTO U TOTO K€ Tela
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmuKym.

M3y4yeHne HEpaBHOMEPHOTO JIBMXKEHHMSI C L€ ONPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHMs NMpU NPSIMOJMHEHHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBUKECHHH.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3yuyenue nBUKeHUs Tena, OpOIIEHHOr0 TOPU30HTaNbHO. [[poBepka runoress
O IpsAMON MPONOPLUUOHAIBHONM 3aBUCHUMOCTH MEXIYy JNAJIbHOCTBIO MOJIETA WU
HAa4YaJIbHOM CKOPOCTBIO TEa.

W3yyeHne IBUKEHHS Tella MO OKPY>KHOCTH C IOCTOSHHOM IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TTEpHOJia 00palieHUs KOHUYECKOr0 MasgTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumaneHble cuctemsl orcuéra. IlpmHnmn
oTHocuTenbHOCTH ['anmunes. HeunepuuanbHble cUCTEMBI OTcuéTa (OmpeneeHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpyHIun cynepno3unmm Cul.

Bropo¥ 3akoH HproTOHA 1151 MATEPUAIIBHOM TOYKH.

Tperuit 3akoH HproTOHA 1711 MaTeprabHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUs. OKBHBAJIEHTHOCTh TPAaBUTAMOHHON H
WHEPTHON MAaCCBI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOTHOTO MMAIEHUS OT BBICOTHI HAJT
MOBEPXHOCTHIO MJIAHETHI M OT Teorpadudeckoil MUpoThl. J{BrkeHne HEOECHBIX Tl
U uX cIlyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Ttema, naBmxkymerocss c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHHS U CUJIA TPEHUS IOKOSL.
Koaddumment tpenust. Cuna conpoTUBIICHUS TPU JBUKEHUHU TENA B )KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MNPOLECCHI: IOAIIMITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBM>KEHMS TeJl B MHEPUUATbHBIX U HEMHEPLIMAJIBHBIX CUCTEMAX
OTCYETa.

[IpyHLIMI OTHOCUTENBHOCTH.

Kayenne nByX LWIMHAPOB WJIM LIAPOB PA3HOW MAacCChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMATILHON CUCTEMBI OTCYETA.

CpaBHeHUE PaBHOICHCTBYIONIEH MPUIIOKEHHBIX K TETY CHAJI C IPOU3BEACHUEM
Macchl T€JIa Ha €r0 YCKOPEHHUE B MHEPLUUAIIBHON CHCTEME OTCUETA.

PaBeHCTBO cuJ1, BO3HUKAIOWINX B PE3YJIBTATE B3AUMOACHCTBHS TEIL.

N3mepenne mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec tena nmpu yCKOpEeHHOM MOIBEME U MTAJICHUH.

[{eHTpoOEeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS ITOKOS, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

N3mepenne paBHOACHCTBYIONIECH CUII ITPU IBMKEHUH OpycKa MO HaKJIOHHON
IIJIOCKOCTH.

[IpoBepka rUMNOTE3bl O HE3AaBUCUMOCTH BPEMEHHU JBUXKEHHUSA Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcChl.



HccnenoBaHue 3aBHCUMOCTH CHJI YIIPYTOCTH, BOSHHUKAIOUINX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

V3ydeHne ABMKCHHS CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO, ICPEKHHYTOU Yepes
JErKuit OJIOK.

W3mepenne KodpHUIMEHTa TPEHUS MO BEJIWYMHE YIJIOBOTO KO3 (UIMEeHTa
3aBucuMocTu Fo,(N).

HccnenoBanre IBHKEHHs OpycKa IO HAKIOHHOM TUNIOCKOCTH C IEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.
N3yueHne IBUKEHUA IPy3a Ha Bally C TPEHUEM.
Tema 3. Cmamuka meépoozo mena.
AOcomotHo TBEpHoe Teno. [loctymarenbHoe W BpamaTelbHOE JBH)KEHUE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpauleHus. Ilnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.
YcnoBus paBHOBECHUS TBEPIOIO Tea.
YcroiiunBoe, HeyCTOMYMBOE, O€3pa3InyHOEe PaBHOBECHE.
TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHME MPOLECCHI: KPOHIITEMH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.
Jemoncmpayuu.
Y ciioBUs paBHOBECHS.
Buasl paBHOBECHS.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.
HccnenoBanue yciaoBUM paBHOBECUS TBEPAOrO TeJla, HMEKOLIErO0 OCh
BpaLCHUS.
KoHCcTpynpoBaHue KpOHIITENHOB U pacU€T CUJ YIIPYTOCTH.
N3ydeHne yCcTOMYMBOCTH TBEPIOTO TEJA, UMEIOIIETO IIJI0MIAIb ONOPHI.
Tema 4. 3axonwvl coxpanenus é mexaHuxe.
Nmnynbsc MaTepuasbHOW TOUKU, CHCTEMBI MATEPUAJIbHBIX TOYEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.
NMnynbC CUibl 1 ©K3MEHEHHUE UMITYJIbCA TEIIA.
3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE ABHKEHUE.
MoOMEHT uMIlyjibca MaTepUAIBHOM TOUYKHU. IIpencraBieHue o coOXpaHEHUU
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJISIX.
PabGora cmiibl Ha MajoM W Ha KOHEYHOM IlepeMermicHuH. I padudeckoe
MPEICTABICHUE PAOOTHI CHITHI.

MOIHOCTH CUIIBL.

Kunernueckas sHeprus marepuaibHOM Touku. Teopema 00 HM3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHUMabHBIE W HENOTEHUUAJbHBbIE CWIbL. [lOoTeHlManbHAs SHEPrusl.
[TorenuunanpHass sHeprust ynpyro AehopMUPOBaHHOM mpyxkuHbl. [loTeHnnanbHas
DHEPIUs TeJld B OTHOPOJHOM IPABUTALIMOHHOM IToJie. [loTeHnnanbHas 3Heprus tena
B TPABHUTALIMOHHOM TI0JI€ OJHOPOJHOrO Iapa (BHyTpHM WU BHe Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CUJI C UBMEHEHUEM MEXaHUYECKOU SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHne bepHyu 171 MICATBHOM >KUIKOCTH KaK CIICJICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4ecKre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECCHI: ABUKCHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, THPOCKOIL, PUTYPHOE KaTaHHWE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHrne MOITHOCTH CUJIBL.

W3mMeHeHue 3Hepruu Tea npu COBEPIICHUH PaOOTHI.

B3auMHbIe peBpalieHUs] KUHETUYECKON M MOTEHUHUAIBHOM DHEPrUd IpHU
JICVCTBUM HA TEJIO CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUuU IpU CBOOOTHOM Na/ICHUU.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, npakmuKym.

N3mepeHne nMmysbcea Teia o TOpMO3HOMY ITYTH.

N3mepenue cuibl TSITU, CKOPOCTH MOAEIH SJIEKTPOMOOUIISE U MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBL.

HccnenoBanne COXpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJICUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHHS MMOTEHIIMAIBLHON SHEPTUU TIPYKUHBI ¢ paOOTOM CHITBI
TPEHUS.

OmnpeneneHue pabOThl CWIBI TPEHUSI TPU ABWIXKEHHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Pa3nen 3. MoJiekyasipaasi pu3uka ¥ TepMOAMHAMMKA.

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKO MEOPU.

OCHOBHBIE TOJIOXKEHUSI MOJEKyIsipHO-KUHeTH4Yeckon Teopuun (MKT), ux
onbITHOE 0OocHOBanue. [{uddysus. bpoyHoBckoe aBmxeHue. XapakTep IBUKESHUS
Y B3aUMOJCUCTBUS YAaCTUI| BellecTBAa. MOJENu CTPOEHHUS Ta30B, KUIKOCTEN HU
TBEPJBIX TEJ U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeleld. Macca u
pa3mepsbl MoJekyn (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.



TenmoBoe paBHOBecue. TemmepaTypa u crocoObl e€ um3mepenus. lllkana
temneparyp Llenscust.

Mogenb ueanbHOTO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBble 3akoHBI. YpaBHeHue MennaeneeBa—Kiamneiipona. AOcotoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanbroHa. M3ompoiiecchl B
UJCabHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'padudeckoe
MPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBICHUEM M  CPEAHEH  KUHETUYECKOW  DHEprueu
MOCTYIMATEILHOTO TEIUIOBOTO JIBMXKEHUSI MOJIEKYJl HACAIbHOTO Ta3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TEMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEIHEH
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAaJIOB.

emoncmpayuu.

Mopenu NBUKEHHS YaCTHI] BEILIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro O6pOyHOBCKOTO ABUKECHHUSI.

Juddy3us :xuaKocTen.

Mogens onbita [lITepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpUCTAINIMYECKUX PEIETOK.

HabGnronenue u ucciaenoBanre U30MpoLECCOB.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padomot, npakmuKym.

HccnenoBanue 1mpolecca YCTAHOBJIEHWS TEIUIOBOTO PABHOBECHS IpU
TEIJI000MEHE MEXTy TOPSYEH ¥ XOJIOIHOM BOJIOM.

M3ydyeHne W30TEPMHUECKOrO Mporecca (PEeKOMEHIOBAHO HCHOJIb30BaHUE
1 poBoit 1aboparopun).

N3ydeHne n30XOpHOro mporuecca.

N3ydenue nzobapHOro mnporecca.

[TIpoBepka ypaBHEHHUS COCTOSTHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHWe BHEIIHUX YCIOBHM ISt
TEPMOJIMHAMHUYECKON CUCTEeMbl. BHelHne u BHyTpeHHUEe napameTpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPETHUE 3HAUCHUS BEJIUYMH, ONKUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauamo TtepmoanHaMuku. (CaMONpPOM3BOJIbHAS — PENAKCALIMS
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopnenes wuaeanpHOrO raza B TEPMOAMHAMUKE — CHUCTEMa YPaBHEHUM:
ypaBHeHHe MenaeneeBa—Kmnanepona U BbIpaXEHHE [JI1 BHYTPEHHEHW JHEPIUHU.
VYcnoBUS NPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHUEHTpPALMs YacTHUL, BHICOKHE
TeMIIepaTypbl. BelpaxkeHue [uisi BHyTPEHHEH SHEPTUHA OAHOATOMHOIO UACAIBHOIO
rasa.

KBazucrarnyeckne 1 HECTaTUUECKUE POLECCHI.

DOnemeHTapHas paboTa B TEpMOAMHAMUKE. Bpruncienue padoTsl o rpaduky
npouecca Ha pV-auarpamme.

Temonepenayua  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3HEpruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttermnorel. TemnmoéMKoOCTh Tena. YAenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEHIECTBA. YpaBHeHMe Maliepa. YaenbHas TEIIOTa CTrOpaHUs
tornuBa. Pacuér konuuecTBa TemioThl npu  Temonepenaude. [lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKHU. BHYTpeHHsIs 3HEprust. KonnuecTBo TEmnoTh
u paboTa Kak Mepbl H3MEHEHUSI BHYTPEHHEH HHEPruud TEePMOJUHAMHYECKOU
CUCTEMBI.

BTopoii 3aK0OH TEpMOAMHAMUKH JIJIs1 PABHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMbI MPOXOJUT €IUHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3ak0H TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTY OT 00Jiee X0JIOAHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMIEHCAlUuU
(Knay3uyc). HeoOpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne! aectus TeroBbix MammH. KII/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJIBb30BaHMUs TEIUIOBBIX ABUraresei. TemnoBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHrueckue yCTpONCTBA M TEXHOJIOTMYECKUE IMPOLIECCHl: XOJOAWIbHUK,
KOHJUIIMOHEp, AM3EIbHBIA W KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOWHa,
MOJIyYeHUE CBEPXHU3ZKUX TEMIEPATyp, YTHWIM3ALUUS «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, yTUIN3alUsl OMOOPraHNYeCKOro TOTUIMBA JJIs
BBIPAOOTKH «TETJIOBOI» U 3JIEKTPOIHEPTUH.

JHemoncmpayuu.

W3MeHeHune TeMiiepatypbl Ipu aquadaTuyecKoM pacIiupeHUH.

Bo3nymHoe orauso.

CpaBHEHHE yIETIbHBIX TEINIOEMKOCTEHN BEILIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue agnabaTHOTO MpoIecca.



KomrbroTepHble MOJIENH TETIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padbomol, RPAKMUKYM.

N3mepenue yaenpHON TeIUIOEMKOCTH.

HccenmenoBanue mponecca OCTbIBAaHUS BELIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUUA MEXMOJEKYJAPHOTO B3aUMOACHCTBUSA U
TEeMIEPATyPhbl KUTICHUS AKUJKOCTEH.

Tema 3. Azpecamnvle cocmoanusn eeuyecmea. Pazoevle nepexoowvl.

[TapooOpa3oBanue u koHAeHCaNMs. VcriapeHue u kunieHue. Y qenpHas TerioTa
napooOpa3zoBaHusl.

HaceimieHHble W HEHachIleHHbIE mnapbl. KadecTBeHHas 3aBHUCUMOCTh
IJIOTHOCTH U AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIEPaTypbl, UX HE3ABUCUMOCTb OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHUS OT JaBJICHUS B
KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTENIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdHsie Tena. AHU30TPOIHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucCTauid3auus. YelbHas TEIJIOTa IUIaBJICHUS.
CyOnumarusi.

Hedbopmaruu TBEpAOro Tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedpopmaruii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenrie. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHMHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B (ha30BHIX MEPEX0JIaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod(phuUIMEeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kansspasie sBnenus. JlapieHue noa UCKPUBIEHHONW MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHu4ecknue yCTpOWCTBA W TEXHOJOTHMYECKHE MPOILECCHI:  KUIKUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

JHemoncmpayuu.

TerioBoe pacimmpeHue.

CBOICTBa HACBIIICHHBIX MTAPOB.

Kunenune. Kunenue npu noHM>XKEHHOM JIaBJICHUH.

N3Mepenue cuiibl MOBEPXHOCTHOT'O HATSKEHUS.

OMNBITHI ¢ MBUIBHBIMU IJIEHKAMH.

CmauuBaHme.

Kanumisipasie saBieHuUs.

Moenyu HEeHBIOTOHOBCKOM JKUIKOCTH.



CriocoOb1 M3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHUs U IJIaBICHUS KPUCTATIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

HaGmronenue manbix aedopMariuii.

Yuenuueckuit 3xcnepumenm, nadvopamopnvie padbomot, npaKmuKym.

N3ydeHne 3akOHOMEPHOCTEN UCTIAPEHNUS KUIKOCTEH.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACHILIEHHBIX MapOB.

N3mepenne aOCONMIOTHOM BIAKHOCTUM BO3/yXa M OIIEHKAa MacChl MapoB B
MTOMENICHUH.

N3mepenne kordduirieHTa MOBEPXHOCTHOTO HATSIKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAepopMali pEe3MHOBOro obpasua oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JaexkTpoguHamMuka.

Tema 1. Inekmpuueckoe none.

OnekTpu3anus Ten U €€ MPOSBICHUS. OJEKTpUUecKuid 3apsia. [Ba Buaa
ANEKTPUYECKUX 3apsoB. [IpOBOMHUKH, AUAIEKTPUKH U  TOJIYIPOBOIHUKH.
DIIeMEeHTapHBINA JIEKTPUIECKHUM 3apsil. 3AKOH COXPAHEHUS DJIEKTPUUIECKOTO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsle 3apsapl. 3akoH KyioHa.

DJIeKTpUUECKOe nojie. Ero neicTeue Ha 3JeKTPUYECKUE 3apsibl.

Hampsoxk€anocts  anekTpuueckoro  mosis.  [IpoOueiii  3apsna.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OJHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNnbHOCTh ANEKTPOCTATUYECKOr0 TMoJisl. Pa3HOCTh MOTEHUUMAIoB U
HanpspbkeHue. lloTeHnuanbHasi 3HEprus 3apsga B 3JIEKTPOCTATHUYECKOM IIOJIE.
[ToTeHuman 3neKkTpocTaTuyecKkoro noiist. CBs3b HANPSHKEHHOCTH MOJIA U PA3HOCTH
NOTEHIMAJNIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOIO, TakK H
HEOJHOPOJIHOTO).

[IpuHIMT CYTIEPITO3UIINH DIISKTPUUIECKUX TOJICH.

[Tone Toueunoro 3apsnaa. Ilone paBHOMEepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTO To 00béMy mmapa. Ilome paBHOMEpPHO 3apsiKEHHOU
OecKkOHEYHOW TUIOCKOCTU. KapTuHbl NUHUN HaANpsDKEHHOCTH JTHX TMOJEH U
HKBHUIIOTEHIIMAIBHBIX TTOBEPXHOCTEH.

[IpoBOAHUKH B 3JIEKTPOCTATHUECKOM TOJIE. Y CIOBUE PABHOBECHS 3apsI/IOB.

JusnekTpuku B AIEKTPOCTATUYECKOM  TIOJIE. Jlusnexrpruyeckas
MPOHUIIAEMOCTh BEIIECTBA.

KongencaTop. DneKTpoEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOopA.



[TapannenbHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe COeAMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHIeH caTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, 3JEKTPOCTATHYECKAsl 3alluTa, 3a3€MJICHUE 3JEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO U MPUHIMI IEUCTBUS JJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE BYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctarnueckoro reuepartopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DNeKTpOoCTaTHYECKas 3allNTA.

Y CTpOUCTBO U AEUCTBUE KOHAECHCATOPA OCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHMOCTh  DJIEKTPOEMKOCTH IIOCKOTO KOHJAEHCATOpa OT IUIOIIAIn
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust SAESKTPUUECKOTO MOJIS 3apsHKEHHOTO KOHEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

OueHka cui B3auMOAECHCTBUS 3apSyKEHHBIX TElL.

HaGmronenue npeBpalnieHusi SJHEPTUM 3apsHXKEHHOTO KOHJIEHCAaTOpa B YHEPTUIO
W3JIy4EHUs CBETOANO/IA.

N3yuenne npoTekaHus TOKa B IIEH, COJIepIKaIleld KOHJIEHCATOP.

Pacnipenenenue pa3HOCTH ITOTEHIIMAJIOB (HampspKeHUs ) pu
MOCJIEA0BATEILHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA Yepe3 pe3UCTOp.

Tema 2. Ilocmoanublil I1eKmMpudecKuil mok.

Cuina Toka. IIocTOSAHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsixkenue U u OJ1C E.

3akod OMa JJ1 y4acTKa LEeMnH.

DIEeKTPUUECKOE COPOTUBJICHUE. 3aBUCUMOCTh COMPOTUBIICHHS] OJTHOPOJAHOTO
MPOBOJAHUKA OT €ro JJIMHBI M IUIOMIAJU TONEPEYHOTO CEUCHHS. Y IeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapaAIEIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBNEHHBIX 2iekTpuueckux 1ernei. [IpaBuna Kupxroda.

Pabora snextpuueckoro Toka. 3akon Jlxxoymns—JIenna.



MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TemnoBas MOIIHOCTb, BblIAENsseMas Ha
pe3ucTope.

O/JIC u BHyTpeHHEE CONMPOTUBIICHUE UCTOUYHHUKA TOKA. 3aKkOoH OMa 715l TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHUE.

KoHaeHcaTop B 11enu NOCTOSSHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpayuu.

W3mepeHne CUilbl TOKa U HAPSHKCHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS JJIS PE3UCTOPA,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COMPOTHUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTHUBIIEHUS ITPU TTOCTOSIHHOM
HaIPSKEHUU.

[Ipssmoe n3mepenne D/1C. KopoTkoe 3aMbpIKaHHE TaIbBAHUYECKOTO DJIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeTuHeHus UCTOYHUKOB Toka, DJIC barapeil.

HccnenoBanre pa3HOCTH NOTEHIIMATIOB MEX 1Y MOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie padomot, npakmuKym.

HccnenoBanre CMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

H3mepenune yAeIbHOrO CONPOTUBIIEHUS TPOBOAHHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbl TOKAa OT HAMNPSDKCHUS] 711 JIAMITBI
HaKaJIUBaHUSL.

VYBenuueHue npeesia u3MepeHus amnepmerpa (BoJIbTMETpa).

N3mepenue I/IC 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumMocTd DJIC raibBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH NOTEHIIMATIOB MEX 1Y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HOW MOIIHOCTA UCTOYHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 paznuunslx cpeoax.

DOnekTpuyeckass MPOBOJUMOCTb  PA3NMUYHBIX  BEIIECTB.  DIJIEKTPOHHAS
MIPOBOAUMOCTDH TBEPABIX METAJUIOB. 3ABUCUMOCTH CONPOTHUBIICHUS METAJUIOB OT
Temnepatrypbl. CBEpXIPOBOAUMOCTD.

DnexkTpudecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.



[TonynpOoBOIHUKMU. CobOcTBeHHas u IIpUMECHast MIPOBOANUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKU TOK B BJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALMS.
OnekTponus. 3akoHbl Dapajes 1Isl SIEKTPOIH3a.

OnekTpuueckuidi TOK B razax. CamMoCTOATENbHBIM U HECAMOCTOSITEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBasi TpyOKa, MOJYIPOBOJHUKOBBIE HPUOOPHI: JTHOJ,
TpaH3UCTOp, POTOANO, CBETOINO/, TAIbBAaHUKA, padMHUPOBAHUE MEH, BBIIIJIAaBKA
AIFOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpayuu.

3aBUCUMOCTB COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbI eKTpoau3a Papaes.

HckpoBo# pa3psit ¥ IpOBOAMMOCTB BO31yXa.

CpaBHeHHE TPOBOJUMOCTH METAJLIOB U MOIYIPOBOIHHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

Habmronenue snekrposnmsa.

M3mepenue 3apsia OTHOBAJEHTHOIO HOHA.

HccnenoBaHre  3aBUCMMOCTH  COINPOTUBIICEHHUS — TEPMOpE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHOI XapaKTEPUCTUKH TUOA.

Du3uYeCcKUil NPAKTUKYM.

CniocoObl n3MepeHust PU3NUECKUX BETUYHH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX HU3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUHN (PU3NUECKUX BEIMYUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  M3MEPEHUM, HUCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYeCKUX BETUYHMH, TPOBEpPKA NPENJIOKECHHBIX THMOTe3 (BbIOOp W3 padoT,
OMMCAHHBIX B  TEMAaTUYECKUX  pasfenax «YUYEHUYECKUH  SKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

MesknpeaMeTHbIe CBSA3H.

Nzyuenue xkypca pusuku yrinyonéunoro yposas B 10 kitacce ocyrecTBiaseTcs
C Yy4€TOM COJEpKaTeIbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, c6A3aHHbIE C UZYUEHUECM MENO006 HAYUHOZ0
no3HaHuA: ABICHHWE, HAy4YHbIA (DaKT, TUMoTe3a, (PU3NUYecKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, ODKCIEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE TPUOOPHI, IIUPPOBast 1a00paTOpusI.

Mamemamuxka: pemieHUe CUCTeMbl YypaBHeHMH. JluneitHas QyHKIuS,
napaboiia, runepOona, ux rpaguku U cBoicTBa. TpUroHoMerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIKU Ha OCH KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: Mexannueckoe JBIKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAloUIel cpenpbl,
yTUiau3aluus OHMOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKU  «TEIJIOBOW» H
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSHKEHUE U KaIWIISPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBa, MOJIIpHAs Macca, MOJIydeHHEe HaHOMAaTepHalioB, TEIJIOBBIE CBOWCTBA
TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUAKUE KPUCTAJUIbI, dJEKTPUUECKUE CBOICTBA
METAJIJIOB,  JJIEKTPOJUTHYECKAsl  JUCCOIMAINS, TallbBaHWKA, JJIEKTPOHHAS
MUKPOCKOTIHSL.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPHI, 0aPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHHM C UCIOJIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M JKUAKOTO TPEHHs B TEXHUKE, CTATUYECKUE KOHCTPYKIIMH
(KpOHIITEWH, peméryaTble KOHCTPYKIMH), MCIOJIb30BAHHWE 3aKOHOB COXPAHEHUs
MEXaHUKH B TEXHUKE (THPOCKOIM, BOJOMET W ApPYTUE), JBUTATEIh BHYTPEHHETO
CTOpaHus, mapoBasi TypOWHa, OBITOBOM XOJOIMUIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
NOJly4YEHUS COBPEMEHHBIX MaTepuasigoB, B TOM YHCIE HaHOMAaTepUaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJIEHUE 3IJIEKTPONpUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. djekTpoauHaAMuUKA.

Tema 4. Maznummnoe noe.

B3auMonencTBre TOCTOSHHBIX MAarHMTOB MW MPOBOJAHUKOB C  TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM UMHAYKUMM. [IpuHmmn cyneprno3uuuu
MAarHUWTHBIX NOJEW. JIMHUM MarHUTHOM MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. [[BIKEHUE 3apsKEHHOM YacTHUIbI
B OJIHOPOJIHOM MarHuTHOM moJe. Pabota cunsl Jlopenta.

MaruautHoe 1nose B Beniectse. PeppoMarHeTuky, napa- U JUaMarHeTUKU.



TexHH4eckrue yCTPOMCTBA M TEXHOJIOTMYECKHWE MPOLECCHl: MPUMEHEHUE
MOCTOSITHHBIX MarHuTOB, AJIIEKTPOMATHUTOB, TeCTeP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nOMHWUNA  WMHAYKOUMW  MarHUTHOTO  TOJIA  TOJOCOBOTO  H
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrnHa 1MHUI MarHUTHOM MHAYKIUH TOJISI ITMHHOTO MPSAMOT0 NPOBOIHHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBue AByX IPOBOJAHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmronenue nBuKeHUs My4YKa SJIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHumn JEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.

HccenenoBanre MarHuTHOTO MOJIS [IOCTOSIHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanue AeMCTBUSA MOCTOSIHHOIO MAarHUTa Ha paMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHune 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIUM HA OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. dnekmpomazHumHas UHOYKYUSL.

SIBeHne BANEKTpOMAarHMTHOM HHAYKOMU. [IOTOK BekTOpa MarHUTHOU
naaykuuu. OJIC uHAayKnuu. 3akoH SJIEKTpOMarHuTHOM uHAyKuuu Dapanes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

OJC wHAyKUMH B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJje.

IIpaBuno Jlenna.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTH B IEMHU MOCTOSHHOTO TOKA.
Asnenue camonHaykuuu. JJC caMOMHIAYKIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHu4eckre yCTpOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: MHIYKIIMOHHAS
Me4Yb, COJICHOM/I, 3alUTa OT JICKTPU3ALMNU TEJ NPU ABUKCHUNA B MArHUTHOM T10JIE
3emutH.

JHemoncmpayuu.

HabGnronenue sBieHust 371€KTPOMArHUTHON UHTYKIUH.

HccnenoBanue 3aBucumMoctd ID/JIC HMHAYKIMM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TameHrie MarauTa B aJJIOMUHUEBOM (MEIHOW) TpyOe.

SIBneHHE CaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/JC caMOMHAYKIUMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, RPAKMUKYM.

HccnenoBanue sIBIEHUS JIEKTPOMArHUTHON UHYKIIUH.

Onpenenenne MHAYKIUNA BUXPEBOTO MAarHUTHOTO MOJIS.

HccnenoBanue siBICHUS] CAMOUHAYKIIUH.

COopka MoJeH AJIEKTPOMArHUTHOTO TeHepaTopa.

Pa3znen 5. KosieOannsi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KomnebarensHasg cucreMa. CBoOOIHBIE KOJIeOaHU.

["apmonunyeckue konebanusi. Kunematnueckoe W JTUHAMHUYECKOE OIMHUCAHUE.
DHepreTuuecKkoe ONnucaHue (3aKOH COXpaHEHUsS MEXaHWYeCKOW sHepruu). BeiBon
JMHAMUYECKOT0 ONMHCAHUsl TapMOHUYECKUX KOJIEOaHUN U3 UX IHEPTETHUYECKOTrO U
KMHEMATUYECKOTO OTTUCAHUSI.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactotra konebanuid. Ilepuon manbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4ecKoro wasiTHuka. Ilepuon cBOOOIHBIX KoOJIeOaHUN MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3aTyxaromux KojaebaHusx. BeiHyKaeHHble kKonebanus. Pe3onanc.
Pe3onancHas kpuBas. BriusHue 3aTyxaHus Ha BUJ PE30HAHCHOM KPUBOM.
ABTOKOJIE0AHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3amnuch K01e0aTeaIbHOro JBHKEHUS.

Hab6nronenme He3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJIeOaHUid rpy3a Ha HUTH OT
aAMIUTUTY/IbI.

HccnenoBanue 3aTyXaronux KojaeOaHui 1 3aBUCUMOCTH MEPHO]Ia CBOOOTHBIX
KOJICOAHHI OT COTPOTHBIICHHUS.

HccnenoBanne konebaHuWii Tpy3a HA MACCHBHOM TMPYKHUHE C IIENBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS IHEPTUH MPU KOJICOAHUSX TPy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOmnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, RPAKMUKYM.



W3mepenue mnepuosa CBOOOJHBIX KOJEOAHUH HUTSHOTO W MPYKUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB ABMKEHUS TeJla B XOZ€ KOJIeOaHUM Ha yIIPYTOM MOJBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue FHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanre yObIBaHHS aMILTATY Bl 3aTyXAIOMINX KOJICOAHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummnsie Konedanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAHEHHUs SHEPTUH B UCATIBHOM KOJe0aTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHHbie
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHbII TOK. MOIIHOCTP NEPEMEHHOIO TOKa. AMIUIMTYJHOE U
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHS TpU Pa3IMYHON (popme
3aBUCUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBI NEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NM CHHYCOMJAIBHOIO NMEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3oHaHc HanpsikeHU.

WneansHbiii  Tpancopmatop. IlpomsBonactBo, mnepegaya u mnotpedieHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3JIEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepe1ay.

Jemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUsI.

3aBUCHUMOCTD 4aCTOTHI CBOOOIHBIX KOJ€OaHUN OT HUHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUIA.

["enepaTop HE3aTyXarOMIMX JIEKTPOMArHUTHBIX KOJICOaHUM.

Mopenb 31eKTpPOMAarHuTHOTO TeHepaTopa.

BbIHyXIeHHbIE CHHYCOUAIbHbIE KOJIEOaHUs!.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIEMH NEPEMEHHOIO
TOKa.

Pe3oHaHC mnpu MOCHENIOBAaTEIbBHOM COECOUHEHUM PE3UCTOpPA, KaTyIIKH
WHIYKTUBHOCTH M KOHJEHCATOpA.

Y CTpoiicTBO M MPUHIIAT JEHCTBUS TpaHChopMaTopa.



Mopens TMHUY 3JIEKTPOIIEPEAAYN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padbomol, RPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccnenoBanre nepeMeHHOTO TOKa depe3 MOCIeI0BATEIbHO COCAUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

Habrogenue 37eKTpoMarHuTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B LIETIH TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpoMazHUMHbLE 0JIHBL.

Mexannueckue BOJIHBI, YCIOBHSI UX pacnpocTpaHeHus. Ilomepeunbsie u
MpOJOJbHbIE BOJHBEL. llepuoa, CKOpOCTh pacHpoOCTpaHEHHS W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKUX BOJIH: OTpPaKE€HUE, MPETOMIICHHE, UHTEpPEpEeHIHs U
nudpakims.

3Byk. CkopocThb 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnast opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiCTBA  DJIGKTPOMAarHWTHBIX  BOJIH: OTPaXECHUE,  NIPEIOMIICHHUE,
noJisipu3anys, uHTepdepeHus u qudpakius.

[[Ixana 7eKTpOMarHUTHBIX BOJIH. [[pUuMeHeHre 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paAUOCBA3U U TeNEBUACHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KArOIEel Cpeibl.

TexHuyeckue yCTpPOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paluonpuéMHIK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO0pazoBaHue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U TTPOIOJIHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIUHBI BOJIHBI OT YACTOThI KOJICOAHUH.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

HaOmonenne nuatepdepeHnu u 1uppakiimi MEXaHuIeCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro NPUMEHEHUE.

HabGnronenue cBS3u TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTATYAOW U
4acTOTOM KOJIeOaHMIA.

HccnenoBanue CBOKWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEJTIOMIIEHHUE,
noJisipu3anus, Iuppaxkuus, UHTEpPEpeHIHs.

Oo6napyxeHue HHPPaKpacHOro U yJIbTPadUOIECTOBOTO U3ITYUSHUN.

Yuenuueckuit 3xcnepumenm, nadvopamopnvie padomot, npakmuKym.



M3ydeHne mapamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacipocTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacpOCTpaHEHHE CBETA B OJHOPOAHOU cpexe. JIyu crera.
ToYeyHbIN HCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHUs cBetra. [locTpoeHne n300pakeHuid B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHHSI CBETAa. AOCOJIIOTHBIN TTOKa3aTeh
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHus. [[oCTOSHCTBO YaCTOTHI
CBETA U COOTHOUIEHHWE JJIMH BOJIH IIPH MEPEX0IE MOHOXPOMATHYECKOTO CBETA YEPE3
I'PaHHUILly pa3zeiia JByX ONTHYECKUX CPEN.

Xon nmydeit B mpusme. Jucnepcus cBeta. CrnokHbIM cocTaB O€Oro cBera.
IBer.

[TomHOoe BHYTpeHHee OoTpakeHue. lIpenenpHblid yroyl MOJHOr0 BHYTPEHHETO
OTpa’KECHUS.

Cobupatouiue 1 paccenBaromue JMH3bl. ToHKas TuH3a. POKYCHOE PacCTOSTHUE
U OINTHYECKasl cujia TOHKOM JMH3bl. 3aBUCUMOCTh (POKYCHOTO PAaCCTOSIHUS TOHKOU
chepudeckoil JUH3BI OT €€ TEeOMETPUM U OTHOCHUTEIIBHOIO IOKa3aTess
MIPEIOMIICHUSL.

@opmysia TOHKOM JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

Xox myda, MPOUIEAIIEro JIMH3Y IOJ ITPOM3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300pakeHHI TOYKM W OTpe3Ka NpsMOM B
cOOMpAIOIUX U PACCEUBAIOIIMX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromniast cnoco6HocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHHKHU.
VYcnoBuss HaOMOIEHWS MAaKCUMyMOB M MHHMMYMOB B HHTep(dEepEeHIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. Ilpumepsl KilaccM4ecKHx
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiumonHas peméTka. YcClIoBUe HaOIOACHUS
IJIaBHBIX ~ MAakCHMyMOB TIpM  MaJ€HUUM MOHOXPOMATHYECKOrO0 CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITongapu3zanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKH, JyIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIHWOHHBINA ammapaT, MPOCBETICHHE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS perIéTKa.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanue npenomMiaeHuUs CBETA.

HaOnroienrie mojHOro BHYTPEHHETO OTpaKeHHs. MoJiesib CBETOBO/IA.

HccnenoBanre XoAa CBETOBBIX IIYYKOB YEPE3 IUIOCKOMAPaJLICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanrie CBOMCTB NM300pakeHUM B JIMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6nronenne naTepdepeHIINm CBeTA.

HaOnroienre 1BETOB TOHKUX TIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON peIETKH.

HaOmronenue qudpakiimoHHOTO CHEKTPA.

HaGnronenue nucnepcuu cBera.

HaOmnronenue nossipusaiuu cBeTa.

[IpuMeHeHue MOISTPOUIOB I U3YUCHUSI MEXaHUUECKUX HAIMPSKEHUI.

Yuenuueckuit 3kcnepumenm, nadopamopmusvie padbomuoi, nPAKMUKYM.

N3mepeHune nokazaress npesioMJIEHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSTHHSI OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenune (poKyCcHOTo pacCTOsIHUS PACCEUBAIOIINX JIMH3.

[TonyueHnne n300pa>keHUsI B CUCTEME U3 MJIOCKOTO 3epKaia U JTMH3HI.

[Tomy4yenune n300pakeHUs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHu€e TEIECKOMMYECKUX CUCTEM.

HaOmronenue nudpakuuu, “HTEpPEpEHIIUN 1 TOJSIPU3ALUK CBETA.

N3yuenne nojsipusaiuu cBeTa, OTPAXKEHHOTO OT MTOBEPXHOCTH IUDJICKTPHKA.

N3yyenue nHTEpPEpEeHIINH JIA3ePHOTO U3ITyUYCHUS HA IBYX IIETSIX.

HabGmronenne qucrepcum.

HabGmronenue u uccnenoBanve IUPppakIimOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tomydyenune criekTpa U3IMy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKITMOHHOM
PELIETKH.

Pa3znen 6. OcCHOBBI crieMAIbLHON TEOPUH OTHOCUTEJIHLHOCTH.

['panuLIBI TPUMEHUMOCTH KJIaCCHUYECKOM MeXaHHUKHU. [locTynaTel cnennanbHON
TEOPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. I[IpeoOpazoBanusi  JlopeHia.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH M COKpAICHUE JTUHBI.

DHEPrusi U UMIYJIbC PEASATUBUCTCKOW YACTULBI.

CBs13b MaccChl C SHEPruel U UMIYJIbCOM PEISTUBUCTCKON YACTHUIIBI. DHEPrus
MTOKOSI.



TexHuuecKkue yCTpONCTBA U TEXHOJIOTMUYECKHE MPOLECCHl: CIYyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

VYyeHnueckuit HKCepUMEHT, Ta00paTOPHBIE padOThI, MPAKTUKYM.

OnpeneneHre HMMIyJIbca M SHEPrUM  PENSATUBUCTCKUX  4acTUll (IO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBanToBasi ¢pusuka.

Tema 1. Kopnyckynapno-6011060ii oyaiusm.

PaBHOBecHOE TeIIOBOE M3NydeHUE (M3TydyeHHUE aOCOJIIOTHO YEPHOTO Tesa).
3akoH cMmenienus: Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrusi U UMIYJbC (HOTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHeHue
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJIGHME CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr moBepxHocTh). OmbiTel I1. H.
JleGenesa.

BomHoBBIE cBOMCTBa yactul. BomHel ne bpouns. [Inuna Bonnsl ae bpoia u
pa3Mepbl O0OJAcTH JIOK&JIM3alUUW JBWXKyIIeWcs dactuibl. KopmyckyispHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneuunduka usmepeHuii B Mukpomupe. COOTHOLIECHUSI HEONPeaeIEHHOCTEH
['eitzenOepra.

TexHuueckne yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLIECCHI: CHEKTPOMETD,
doTosneMeHT, (HOTONATUYMK, TYHHEIBHBIM MUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®DoTo3(PheKT Ha YCTAHOBKE C IIMHKOBOMU TJIACTUHOM.

HccnenoBanue 3akoHOB BHeIIHETo (poTodddekTa.

HccnenoBanue  3aBUCUMOCTH  COMPOTHUBJICHUS  TMOJYIPOBOJHUKOB  OT
OCBELLEHHOCTH.

CBeToano.

Conneunas OaTtapes.

Yuenuueckuit 3xcnepumenm, nadvopamopuvie padomot, npaKmuKym.

Hccnenosanue hoTopesucropa.

N3mepenne noctostaHoM [lmanka Ha ocHOBe uccaeaoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTU CUJTBI TOKA Y€pe3 CBETOAMO]T OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OnbITHl 1O KCCIEAOBAaHMUIO CTPOCHMSI aroma. llnaHerapHas Monenb aTtoma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u norsioieHue (OTOHOB MPU MEPEX0/I€ aToMa C
OJIHOTO YPOBHS SHEPIUU HA IPYTOM.



Buapl criektpoB. CIIEKTp ypOBHEN YHEPTUH aTOMA BOJOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Peszepdopra.

HabGnronenue nuHedyaThiX CIIEKTPOB.

YCTpONCTBO U JEUCTBUE CUETUMKA HOHU3UPYIOIIAX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHS.

Yuenuueckuit 3xcnepumenm, nadvopamopnsie padbomot, npaKmuKym.

HaOmnronenue TMHEN4aToro CrexkTpa.

HccenenoBanue CIeKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOJA U U3MEpEHHUe
nocrosiHHoi Punbepra.

Tema 3. @u3uxka amomHo20 A0PaA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mozens siapa [eiizenbepra—lBanenko. 3apsia sigpa. MaccoBoe
yucio sapa. U3otonsl.

PanunoaktuBHOCTE. Aubda-pacnaa. DNEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacman. [ amma-n3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacmaja. PagmoakTWBHBIE HW30TONBI B NPHUPOJE.
CBolCTBa MOHM3HMPYIOUIETO M3JIYYCHUs. BIusHWE pPaguOaKTUBHOCTA Ha KUBBIC
opranu3mbl. EcrectBenHbIi QoH n3nydeHus. Jlozumerpusi.

DHeprus CBsI3M HYKIJIOHOB B sijipe. SnepHbie cuibl. JlegekT macchl sipa.

Anepubie peakuuu. [denenue u cuntes saep. SAnepusie peaktopsl. [Ipobiaembl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE aCMEKThl Pa3BUTHUS
AIEPHON IHEPIETUKMU.

MeTtoabl perucTpanuu U UCCICI0BAHUS AJIEMEHTAPHBIX YaCTHL.

OyHaaMEHTaIbHbIE B3aUMOJCUCTBUS. bapuoHbBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CranaapTHOU Mojienu. KBapK-TJirt0OHHAs MOJEIb aApOHOB.

@uzuka 3a npenenamu CrtangapTHol Moaenu. TéMHas MaTtepuss U TEMHas
DHEPTHUSL.

EnuncTBO prznueckoit KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKHE MTPOLIECCHI: TO3UMETP, KaMepa
Buiibcona, siiepHblil peakTop, TepMOSIEPHBINA peakTop, aToMHasi 60M0a, MArHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit 3xcnepumenm, nadvopamopuvie padomot, npaKmuKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIOJIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aATFOMUHHAEM.

Pa3nes 8. JiieMeHTbI aCTPOHOMUM U ACTPOPU3UKH.



Ortarnbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUYECKOE 3HAUECHUE
acTpoHoMuHu. [IpUMEHMMOCTb 3aKOHOB (U3UKHU JUIsI OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoasl aCTpOHOMHMYECKUX HcclieoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBUYKEHUE.

ConneuyHas cucrema.

Connue. ConHeuHas akTUBHOCTb. MicTounuk sHeprun CoiHIa U 3BE3].

3BE3/bI, NX OCHOBHBIE XaPAKTEPUCTUKH. JlMarpaMma «CHEeKTPAIbHBIA KJIAcc —
CBETHUMOCTB». 3BE3MBI TIJIABHOW IIOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOM IMOCIENOBATEIBbHOCTA. BHyTpeHHEE CTpOeHHe
3B€311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIACHUN U 3BooIuU ConHIa U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune u aBwxkeHue ConHIA B
[Namaktuke. Tunel ranakruk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B SApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa006a. Pazberanue rajiakTHk.
Teopus bonbsmioro B3peiBa. PenmnkroBoe nznydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonrwoenus.

HabGnrogenust 3B€3qHOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C MCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPWIIOKEHHUH /I ONpeIeNieHUs MOJ0KEeHNUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyIIApUsi U SIPKUE
3BE3/IbI.

HaGmrogenuss B Teneckon JIyHbI, IUIaHET, TYMaHHOCTEH M 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BETUYHH C UCTIOJIb30BAaHUEM aHAJIOTOBBIX U
U(POBBIX HU3MEPHUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TIOTPEIIHOCTU U3MEPEHUN (PU3NUECKUX BEITUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHUMOCTEU
bu3MYeCKUX BETUYHMH, TPOBEpPKA MPENJIOKECHHBIX THMOTe3 (BbIOOp W3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazfenax «YUYEHUUECKUH  DKCIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O0o01maroniee NOBTOPEHHE.



O0o00uIeHNE U cHUCTEMATH3alUsl COAEPKAHMS Pa3aesioB Kypca «MexaHuKay,
«MounekynspHas pu3nKa 1 TEPMOAMHAMUKAY, « DIEKTpoAUHaMKKay, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3uku U acTpOHOMMM B HSKOHOMHUYECKOM, TEXHOJIOIMUYECKOM,
COLIMAJIbHON M 3TUUECKOM cepax AesiTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KApTHHE MHpA, 3HAYEHUE ONMUCATEIBHOW,
CUCTEeMATHU3HUPYIOIIEeH, OOBSICHUTEIBHOW WM  NPOTHOCTHYECKOW  (PyHKIM
¢duznyeckoil Teopuu, poib HU3NUECKON Teopuu B (HOPMHUPOBAHUM IPEICTABICHUN
0 (u3MuecKol KapTUHE MUPA, MECTO (PU3NUYECKOW KapTUHBI MHpa B OOILEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHble CBSA3H.

N3zyuenue kypca ¢puszuku yriay0naéHHoro ypoBHs B 11 kitacce ocyiiecTBisieTcs
C Y4€TOM COIEPKATEIBHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMH MAaT€MaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie nonAmMUA, C6A3AHHBIE C UZYUEHUEM MEMOO00E HAYUHO20
NO3HaHUA: SIBICHUE, HAY4YHBIA (akT, runore3a, (pU3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOAEHHE, HKCIEPUMEHT, MOJECIUPOBaHUE, MOJIEIb, W3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHU, N3MEPUTENbHBIE TPUOOPHI, IUPpoBast JadopaTopusl.

Mamemamuxka: penieHUE CHCTEMBbl ypaBHEHHH. TpUTrOHOMETpHUYECKHE
(GYHKIMHU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKUMH HAa OCU KOOPAMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX GyHKUMHA. [Ipu3Haku MogoOus TPEeyroJibHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SBJICHHUS B JKUBOM MpHpone, KojebaTerabHbIE
JBIWKEHUS B JKMBOM TIPUPOJAE, OSKOJOTWYECKHE PHUCKH NPU MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYXKalollell  cpenbl,
yIbTPa3BYyKOBasi JMArHOCTUKA B MEAMIIMHE, ONTHYECKUE SIBICHHUS B >KUBOU
pUpOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKASI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUS KPUCTAIUIMUECKOMN PEIIETKH, CIICKTPaJIbHBIN aHAU3.

I'eocpagpua: MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MArHUTHBIX DY,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, ceiicMorpad.

Texnonocun: nUpPUMEHEHUE TOCTOSHHBIX MArHUTOB, 3JIEKTPOMArHUTOB,
ANEKTpOJBUTaTENb IKOOH, TeHepaTop MEPEeMEHHOr0 TOKAa, WHIYKIMOHHAs Meub,
JMHUY DJIEKTpoNepeiay, dJIEKTPOABUTaTeNb, pajaap, paauoNnpuéMHUK, TEIEBU30D,
antenHa, tenepon, CBYU-meub, ynpTpa3BykoBass IUArHOCTHKAa B TEXHUKE,
NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEUYHAs OaTapesi, CIIyTHUKOBBIC
NPUEMHUKH, sIEpHAs JHEPreTUKA U DKOJIOTHYECKUE aCIIEKTHI €€ pa3BUTH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHUS yueOHOro mnpenMera «Dusnkay
JOJDKHBI OTPaKaTh TOTOBHOCTh M CITOCOOHOCTH 00YYaIONIUXCSl PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHHHA, COOTBETCTBYIOIINUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE pEAU3alUA OCHOBHBIX HAIPABJICHUI
BOCIIUTATEIILHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e c(hopMUPOBaAHHOCTH I'PAKAAHCKOM MO3UIIMH OOYYAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBHOCTh B UHTEPECAX TPAXKIAAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYINpaBIEHUH B  00pa3oBaTesbHOMN
OpraHu3allNy;

e YMEHHME B3aUMOJICMCTBOBATH C  COLUHAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K T'YMAHUTApHOMN U BOJIOHTEPCKOU ESATEILHOCTH.

NATPUOTHYECKOT0 BOCIINTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOM rpaK1aHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHHWE K TOCYJAPCTBEHHBIM CHMBOJIaM, JOCTHKEHUAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHMUSI;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJA B IOCTPOCHHUE YCTOMUUBOTO Oy IyIIIEToO.

ICTETHYECKOT0 BOCTIMTAHMS:

e OCTETHYECKOE OTHOLIEHWE K MHPY, BKIIOYAsg 3CTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMSA:



MHTEpPEC K pa3IMuHbIM chepam NpoPecCUOHATBHON AESITEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBIN
BbIOOp Oymymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HECHHBIC
IUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO U caMO00pa30BaHUIO B 00JIACTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOI'NYECKOI0o BOCIIMTAaHUA

c(hOpPMHUPOBAHHOCThH IKOJOTMUECKOU KYJIbTYPhl, OCO3HAHHUE TII00AIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHUE W OCYLIECTBJIIEHUE JICWCTBUM B OKPYXKAIOLIEH CpeAe Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;
pacIIMpPEHUE OMbITA JEATEIIBHOCTH 3KOJOTHMYECKOW HANpaBJIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKe.

HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAyYHOW JMESITEIbHOCTH, FOTOBHOCTH B IPOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE yUeOHbIe 1elCTBUS
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOSATENbHO  (OPMYIMPOBaTh M aKTyaJIM3HpPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIATh LENN NEeATeLHOCTH, 3a/1aBaTh MapaMeTphl U KPUTEPUU HX
JOCTHKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTH ¥ TMPOTHBOPEYMSI B  pPacCMaTPUBAECMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabarbIBaTh IJIaH PEIICHUS MTPOOJIeMbI C YUETOM aHAIN3a UMEIOIIUXCS
MaTepHaIbHBIX M HEMAaTePHUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITEILHOCTb, OIIEHUBATh COOTBETCTBHUE
pEe3yIbTaTOB MEJISIM, OIEHUBATh PUCKH ITOCIICICTBHI IEITCIILHOCTH;
KOOPJMHUPOBATh ¥ BBIMONHATH pPabOTy B YCIOBHUSX PEATBHOTO,
BUPTYAJIbHOT'O 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pPa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUN KU3HEHHBIX MPOOIIEM.

Bba3oBnlie ucciaenoBareabcKkue 1eCTBUSA:

BJIaJIETh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBbIMH MOHATUAMHU U METOJaMU
buznueckoil HayKu;



BJIQJIETh  HaBBIKAMH  Y4eOHO-HCCIIEOBATEILCKOM W MPOEKTHOM
NEATETLHOCTH B 00JacCTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peIHIeHHUs 3aJad  (PU3UYECKOTO
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMYHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSATCIBHOCTH IO IOJyYEHHI0O HOBOTO 3HAHUSA, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO 1 IPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX
CUTyallusiX, B TOM YHUCJI€ MPU CO3JaHUHM YYEOHBIX MPOEKTOB B 00JacTu
bu3uKY;

BBISBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyalU3UpPOBATh 3ajady,
BBIIBUTATh THUIOTE3y € pEeIIeHUs, HaxOguTh AapryMEHTHl  JJIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHH, 3a/1aBaTh MapamMeTphl U KpUTEPHUU
pelIeHus;

aHaJIM3UpPOBaTh IOJYYEHHbIE B XOJAE pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3alayd B OOpa30BaTEIbHOM
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OIEHKY HOBBIM CUTYAIMsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTh 3HaHWSA MO (U3MKE B MPAKTHUECKYIO 00IacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTell;
BBIJIBUTaTh HOBbIE UJIEH, ITpeIaraTb OpUrMHAJIbHbIE IOJXObI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33]]a4H, JOIMTYCKAIOIINE aTbTEPHATUBHBIC PEILICHUSI.

Pa6ora c nndopmanmeii:

BJIAJI€Th HaBbIKAMU MOJTy4YeHUs UH(OPMAIIMU PU3UYECKOTO COIEPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CAaMOCTOSITEJIBHO OCYILECTBIATH IOHUCK,
aHalli3, CHCTEMAaTU3allMI0 M WHTEpPIpeTaluio MH(GOPMAaLUU pa3IUdHbIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHMBATh IOCTOBEPHOCTH MH(POPMALINH;

UCIIONIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aad C COOJIOJIeHUEM TpeOOBaHUN 3PrOHOMHUKH,
TEXHUKU O€30MacCHOCTH, TUTHEHBI, PECypcOCOEpEeKEeHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJAEP)KAaHUSA B Pa3iMuYHBIX (hopMaTax ¢
yu€TOM Ha3HayeHUs HHOOpPMALMU M LEJIEBOW ayIUTOPHH, BBIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aALUH.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIe 1eiCTBUS:



OCYyILECTBIATh OOLIEHME Ha YypoKax (U3UKM M BO BHEYPOYHOH
JESITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid W CMATYaTh
KOH()JIUKTHI,

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAH/IHOM U MHIUBUTYyaIbHOM
paboTHI;

BbIOMpaTh TEMATHUKy U METO/bl COBMECTHBIX AEHCTBHH C yu€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh IIEIM COBMECTHON JI€ATEIbHOCTH, OpPTraHU30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IJIaH
JEHCTBUM, pacpeeniaTh pojid ¢ y4€TOM MHEHUI YYaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBbIE€ NPOEKTHI, OLIEHWBATh HJEU C TO3UIMU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSIBISITh TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENTFHO OCYIIECTBIISATH MO3HABATENBHYIO IEATEIHHOCTh B 00JaCTH
(GU3UKK U aCTPOHOMHMH, BBISIBIIATH MPOOJIEMBI, CTABUTh U ()OPMYITHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENILHO COCTABJIATH TUIAH PEIICHUSI PACUETHBIX M KauyeCTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacMpsaTh paMKH y9eOHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX TPETIOUTCHHIH;
JienaTh OCO3HAHHBIM BBIOOpP, ApTyMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIbTYPHBIN
YPOBCHb.

CﬂMOKOHTpOJIb, 3MOIUOHAJIbHbINA MHTEJJIEKT:

AaBaTb OLCHKY HOBBIM CUTYallUAM, BHOCUTE KOPPCKTUBBI B ACATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISIM,



e BJIaACTb HABBIKAMHU MO3HABATEILHOM pe(l)J'ICKCI/II/I KaKk OCO3HaHHA
COBCpPIIACMBIX ,ZIGI\;ICTBHI\/i N MBICIINTCIIBHBIX ITPOUCCCOB, UX PC3YJIbLTATOB U

OCHOBAHUM;

e HCIOJIB30BATh MPUEMBI peIeKCHHU I OIICHKH CUTYaIlUuH, BELIOOpA BEPHOTO
peLICHHUS;

e YMETh OLICHMBATh PUCKH W CBOEBPEMEHHO INMPUHHUMATh PEIICHUSA IO HX
CHM)KCHHUIO;

e TMPUHMMATH MOTHUBBI M apryMEHTBl APYTUX MPH aHAIU3E pPE3yIbTaTOB
NeSITETLHOCTH;
e TPUHUMATH CeOsI, TOHUMast CBOM HEJJOCTATKH U JOCTOWHCTBA,
e TMPUHMMATH MOTHUBBI M apryMEHTHl APYTUX TMPH aHAIU3E pPE3yIbTaTOB
JeSITETHHOCTH;
e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.
B mporecce AOCTHXEHUS JTUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPAMMBI IO
bu3uke s ypOBHA CpegHero oomero oOpa3oBaHuA Yy 0Oydaromuxcs

COBEPIIECHCTBYETCS AMOIMOHATBHBIN UHTEJUIEKT, Ipeanoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

YMOIIMOHAIIEHOE COCTOSIHUE, BUAETh HAMPABICHUS Pa3BUTHI COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CaMOPETYJIMPOBAHHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEACHHE, CIOCOOHOCTh aJalnTHpPOBAThCS K
AMOIIMOHAJIBHBIM HM3MEHEHUSIM U TPOSABIATh TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIFOYAKOUIEH CTPEMIIEHUE K JOCTHKEHHIO LIEJIN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

e OMIIATUH, BKJIIOYAIOLIEH CHOCOOHOCTh TMOHHMMAaTh AMOIMOHAILHOE
COCTOSIHUE JpPYrMX, YYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHMUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOUIEHUS! C APYTMMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIATH HMHTEPEC H
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATBI

K xoniy o06yuenus B 10 knacce npeqmeTHbIe pe3ybTaThl HA YIIIYyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



NOHUMAaTh PoOJb (U3UKM B  DIKOHOMHYECKOM, TEXHOJIOTMYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOM cdepax JesITeNbHOCTH
YeJI0BeKa, poJib U MECTO (PU3UKK B COBPEMEHHOM HAyYHOW KapTHHE MHpA,
3HAQUYEHHE OMNHCATEIbHON, CHCTEeMATH3UPYIOIIEeH, OOBICHUTENHLHOU U
NPOTHOCTHYECKOW  QYHKIUN  (Pu3MyecKkoil Teopuu — MEXaHUKH,
MOJICKYJIIPHON (PU3HKU M TEPMOIAMHAMUKH, POJIb (HU3UIECKON TEOPUH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NUECKON KapTUHE MUPA;

pasnuyaTh yCIOBUS IPUMEHUMOCTH MojieNiel PU3NYECKUX TeJ U MPOIIECCOB
(sBeHUI): MHEpIUalIbHas cucTeMa OTcu€ra, abCOJIOTHO TBEPIOE TEJO,
MaTepHuaibHas TOYKa, pABHOYCKOPEHHOE JIBHKEHHE, CBOOOJIHOE MaJICHUE,
a0CoJIFOTHO yripyras jaedopmaliys, aOCONIOTHO ynpyroe M abCOIIOTHO
HEYIIPYro€ CTOJIKHOBCHMS, MOJEIA Tras3a, XKUJIKOCTU U TBEPIAOTO
(KpUCTAJTMYECKOT0) TeJa, UICATbHBIN Ta3, TOUCUHBINA 3apsiji, OTHOPOIHOE
DIEKTPUYECKOE TOJIE;

paznuyaTh yCJIOBHsS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI XapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHE TMPOIECChl U  SIBJICHUS,
UCIIOJIb3Yys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBMXKEHUS, (DOPMYJbI KUHEMATHKH PaBHOYCKOPEHHOTO
JBIDKCHUS, TpeoOpazoBaHusi [anmuiess Juisi CKOPOCTH U TEpPEMEICHUS,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH ['anmuies, 3aKoH
BCEMUPHOI'O TATOTEHUS, 3aKOHBI COXPAHECHUSI MUMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBSI3b Pa0OTHI CHIIBI C W3MEHEHHUEM MEXAaHWYECKON HSHEPTUH,
YCJIOBUSL paBHOBECHS TBEPAOro Tena), NOPU OSTOM HCHOJIB30BATH
MAaTEMATHYECKOE BBIPAKEHUE 3AKOHOB, YKA3bIBATh YCIOBUS MIPUMEHUMOCTH
dbuU3nYeCKX 3aKOHOB: MpeoOpa3zoBanuil ['anuies, BTOpPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS HUMIIYJIbCAa U MEXAHUYECKOMU
SHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIIECCHI U SIBIICHUS, UCIIOIB3YS
ocHoBHble moJokeHuds MKT u 3akoHbl MoOJIEKYyJIsIpHOU (U3UKH U
TepMOAMHAMHUKU (CBSA3b JAaBJEHUS HJEaJbHOIO Ta3a CO CpeIHeH
KUHETUYECKOU DHEPTrUEH TEIUIOBOTO JBMXKEHHUS U KOHUECHTPAUHUEH €T0
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEAHEH KHHETUYECKOU
DHEPrUEN TEIIOBOTO JBUKEHUS €T0 YACTHL, CBSI3b JABIICHUS WUJICAIBHOTO
raza ¢ KOHILEHTpaluMel MOJEKyJl M €ro TeMIepaTypoil, ypaBHEHHUE
MenneneeBa—Knamnepona, TMepBbId 3aKOH TEPMOAWHAMHKH, 3aKOH
COXpPAHEHMS PHEPruU B TEIUIOBBIX MPOIIECCaX), MPU 3TOM HUCIOIb30BaTh



MaTEeMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
ypaBHeHUs1 MeHeneeBa—Knaneipona;

aHAJTU3UPOBaTh U OOBACHATH DJIECKTPUUECKUE SIBJICHUS, UCIOIb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMUKU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH KymoHna, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TOJISl, NPUHLMI CYNEPHO3ULIHUA SIEKTPUYECKUX
MOJIEW, MPU 3TOM YKa3bIBasl YCJIOBHUS NMPUMEHUMOCTH 3akoHa Kynona, a
TaKXe€ MPaKTUYECKU Ba)KHbIE COOTHOILICHMS: 3aKOHbI OMa Juisl yyacTka
UEeNM W JUIA 3aMKHYTOW SJIEKTPUYECKOM uenu, 3akoH Jlxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMUCHIBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, HUCIOJIb3Ys BEIUYHUHBI:
MEPEMENIECHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEII, CUJIA,
MOMEHT CUJIbL, 1aBJIEHUE, IOTCHIINATbHAS YHEPTUsl, KHHETUYECKAs SHEPT U,
MeXaHU4ecKasl IHeprusi, padoTa CUJIbI, IIEHTPOCTPEMUTEIHHOE YCKOPEHUE,
CUJla TSDKECTH, CHJIAa YIPYTOCTH, CWiIa TPEHUS, MOIIHOCTb, JSHEPrus
B3aMMOJIEUCTBUS Tela ¢ 3eMIIE€N BOIM3U €€ MOBEPXHOCTHU, SHEPTHS YIPYToM
nedopmali Npy>KUHbI, KOJUYECTBO TEIUIOTHI, a0COJIOTHASI TEMIIEpATypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI SHEPIrHs WACAIBHOIO
OJIHOATOMHOTIO Ta3a, paboTa UeanbHOro ra3a, OTHOCUTEIbHAS BIaKHOCTh
Bo3ayxa, KIIJl maeanbHOro TEIJIOBOTO ABUTATEINS; AJEKTPUYECKOE TMOJIE,
HaNPsHKEHHOCTD JJICKTPUUYECKOTO TOJIs, HANPSXKEHHOCTH MOJII TOYEYHOIO
3apsiia WIM 3apsyKEHHOTO 1Iapa B BAKyyM€ M B JIMAJICEKTPUKE, MOTEHIIUA
AIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHUUAIOB, 3JIEKTPOABUKYILAS
cuia, CUjla TOKa, HalpsKEHUE, MOUTHOCTh TOKA, AJEKTpUYecKass EMKOCTb
IJIOCKOTO  KOHAEHCATOpA,  COMPOTHUBJICHHE  y4acTKa  LENd  C
MOCIIEIOBATENBHBIM U MAPAIUICIIBHBIM COEAUHEHUEM PE3UCTOPOB, SHEPTU
AIEKTPUYECKOTO MOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAaHUS  (PUBUYECKHX  SBJICHHM:
MEXAHUYECKOE JBMXKEHHE, TEIJIOBOE JBWXEHHME YacCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWXeHUe, Tuddy3us, nucnapeHue,
KUIICHUE U KOHJICHCAlIMS, IJIaBJICHUE U KPUCTAILIA3ALINS, HAIPABICHHOCTh
TeIIonepeaayu, JIEKTpU3alns TeJ, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMUUHBI OT
JPYToM ¢ UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, TPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH
¢usznyeckux BeMMYUH B BHIE TpadukoB C Y4ETOM aOCOIMIOTHBIX
MOTPEIIHOCTe  WM3MEpPEHU, JlelaTh  BBIBOJABI IO  pe3ysbTaTaM
WCCIICTOBAHNS;



MPOBOJIUTH KOCBEHHBIC H3MEPEHHUS (U3MYECKUX BEIMYHMH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON TMIOTE3bl: IIAHUPOBATh
HKCIIEPUMEHT, COOMpPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJTU3UPOBAThH
MOJYYEHHbIE pE3yJbTaThl U Ji€JIaTh BBIBOJ O CTaTyce NPEAJIOKEHHOU
TUTIOTE3bI;

cOOJII01aTh MpaBMIa 0€30MaCHOTO TPY/1a TP MPOBEJACHUU HCCIIEIOBAHUHN B
paMKax  y4yeOHOTrO  OSKCHepUMeHTa, MpakTUKymMa W  y4eOHo-
HCCIICIOBATENIbCKOM M TPOEKTHOW JIESITEIbHOCTH C MCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTrh pacy€THbIC 3a/ladyd C SBHO 3aJlaHHOM M HESIBHO 3aJIaHHOU
bu3MUecKo MOJENbI0: Ha OCHOBAHMM aHalIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (u3MUECKONM MOJenu, OTBeYarolled TpeOOBaHUSIM 3ajayd,
MPUMEHSATH POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYJIAThl (PU3UUECKHUX
TEOPHHA MPHU HCIOJH30BAaHUU MATEMATHYCCKUX METOJIOB PEIICHUS 3ajad,
MPOBOJIUTH PACUEThl HA OCHOBAHUU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM IMOTYYEHHBIX
pe3yIbTaTOB;

pemaTh KadeCTBEHHBIC 3a7adyd, TPeOYIIIHe NPUMCHECHHS 3HAHUW U3
Pa3HBIX pa3leyioB Kypca GU3HNKH, a TAaK)Ke MHTETPAIlMy 3HAHUN U3 APYTHX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
IEMOYKY PACCYKJICHU C OMOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS JUIsl OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB Pa0OTHI U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIAJ[a POCCUMCKUX U 3apYOEHKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIET0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHATM3UPOBATh U OIEHUBATH TOCIIEACTBUS OBITOBOM M MTPOU3BOJACTBEHHOM
JEATEIbHOCTH YEJIOBEKAa, CBSI3aHHOM C (U3UYECKUMHU TPOIECCaMU, C
MO3UIIMHI IKOJIOTMYECKON 0€301MacHOCTH, IPEACTaBICHUNM O pallMOHAIBHOM
MPUPOOTIOIH30BAHUN, & TAK)KE€ PasyMHOM HCIOJIb30BAHUM JTOCTHKEHUN
HAyKW W TEXHOJOTUW IS JaJbHEHIero pa3BUTHUS UYEIOBEUYECKOTO
o0I111eCTBA;

MPUMEHSTh Pa3JIMuHble CIOCOOBI paboThl ¢ MHGpOpMaIen (PU3NIECKOTro
CONEPKaHUSI C WCIOJB30BAaHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTHA, TIPU TOM HCIIOJIb30BaTh COBPEMEHHBIE MH(POPMAITMOHHBIC



TEXHOJIOTUM I TOHMCKa, TepepadOTKU M TPeAbABICHHUS Y4eOHOU WU
HAYYHO-TIOMYJISIPHON MH(OpMAaIMK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TOJYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHATM3UpPOBaTh  MOJlydaeMylo  WHGOpMAIMIO U OIEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJlM3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3alMOHHBIC u MO3HABATENIbHBIC YMEHHUS
CaMOCTOSITENIbHOTO PUOOPETEHUS] HOBBIX 3HAHUH B IIPOIIECCE BBHITIOTHEHUS
HNPOEKTHBIX U Y4eOHO-UCCIIE0BATENLCKUX PadoT;

paboTath B Tpymme ¢ HWCHOJIHEHHEM pAa3JIMYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAMOHATBFHO PACIPEACNATh ACSITENbHOCTD
B HECTaHAAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHUBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATHE MOTUBALMIO K OyayIiei npodeccnoHanbHON NeATENbHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoHity oOyuenus B 11 knacce npenMeTHbIE pe3yabTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3HKHU B SIKOHOMUYECKOI, TEXHOJIOTUYECKOH, COLUANTbHON
U ATUYECKOMN cdepax NeaTeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3MKH B
COBPEMEHHOW HAyYHOM KapTUHE MHUPA, POJIb ACTPOHOMUU B MPAKTUYECKOU
NEATEIBHOCTH YEJNOBEKA M NAJbHEUIIEM HAYyYHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHUE OIMCATENIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW (YHKUUNA (PU3HUECKOW TEOPUU — DIIEKTPOAMHAMUKH,
CHELIMAIbHOM TEOpUH OTHOCUTENIBHOCTH, KBAaHTOBOM (DU3HUKH, PpOJIb
busndeckoit Teopur B (HOPMHUPOBAHUM TPEACTABICHUM O (PU3NUYECKON
KApTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM psay
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pa3ianyaTh yCIOBUS IPUMEHUMOCTH MOjieNiel (PU3HUECKUX TEN U MPOIIECCOB
(s1BJI€HUI): OTHOPOJHOE AIEKTPUUECKOE M OJHOPOJHOE MAarHUTHOE MOJI,
TapMOHUYECKHE KOJeOaHMs, MaTeMaTHUYeCKH MAaATHUK, WICATbHBIN
NPY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, UJCaJIbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO si/ipa U
KBAaHTOBOM MOJIC/IU CBETA;

pa3nuuaTh yCJIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHMUS,
UCIIOJIb3Ys OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBI JJIEKTPOAUHAMUKU U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs



ANIEKTPUYECKOro  3apsiga, cuia Awmmepa, cuia JlopeHia, 3akoH
ANEKTPOMArHUTHOM  wHAyKuuu, npaBwio Jlenma, cBsi3p  DJJIC
CAMOMHAYKIIMM B JJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
M3MEHEHUS CUJIbI TOKA, TOCTYJIAThI CIIEHUAIbHON TEOPUHU OTHOCUTEIHHOCTH
DUHINTEIHA);

aHAIM3UPOBAaTh U OOBICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCIIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHMEe  OWHINTEWHa IS
dboTordekra, mepBblit 1 BTOPOIi oCcTyNaThl bopa, MpUHIMI COOTHOIIECHUS
HeonpenenéHHocTe ['elizeHOepra, 3aKOHBI COXPAaHEHUsS 3apsSIOBOTO U
MacCOBOTO YHCEJ U SHEPTUU B SJIEPHBIX PEAKLUIX, 3aKOH PAJUOAKTUBHOTO
pacraja);

ONMKCHIBATh (PU3NYECKHUE TMPOLECChl U SIBJIEHUSA, HCIOJIb3Yysl BEIMYUHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO IOJIsI, MOTEHIHUAI AJIEKTPOCTaTUYECKOTO
MoJIsI, Pa3HOCTh TOTECHIIMAJIOB, JJEKTPOJBIDKYIIAS CUJA, HWHIYKIUS
MarHUTHOTO TIOJIsl, MAarHUTHBIM TIOTOK, CWja AMIepa, WHIYKTUBHOCTD,
ANEKTPOJABMKYILAS. CHJIA CAMOMHAYKLMH, SHEPrHs MArHUTHOTO TOJIs
IIPOBOJIHUKA C TOKOM, PESITUBUCTCKUI UMITYJIbC, TIOJIHASL SHEPTHS, SHEPTUS
HOKOSI CBOOOIHOM YaCTHUIIbl, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO
U 3apsij siApa, SHEPTHUS CBSI3U SIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBUYECKUX  SBJICHHM:
AJIEKTPOMATrHUTHAS MHIYKIIHSI, CAMOUHIYKIIMSI, pE30HAHC, UHTEp(DEpEHITns
BOJH, Ju(dpakius, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTPaKEHHE,
doToanexrpuueckuii 3¢pdext (poroaddekr), anbda- u 6era-pacnaasl e,
raMmma-u3nydeHue saep, Gu3nuecKue MPUHIUIBI CIIEKTPATIBHOTO aHAIN3a U
paboTHI J1a3epa;

OTIpEJENATh HAIpaBICHUE WHIYKIMA MArHUTHOTO TOJSI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMOE IIIOCKUM 3€pKaJIOM, TOHKOH JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OO0BsACHEHUS (U3UYECKUX MPOIECCOB,
MPOUCXOMSIIUX B 3BE37aX, B 3BE3AHBIX CHUCTEMaX, B MEKTaJTaKTUIECKON
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] M BeelleHHOIM;
IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (DU3MYECKMX BEIUYHH C
UCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHUM, TpPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  MMOJTYYEHHOW  3aBUCHUMOCTHU
¢usznyeckux BeMMYUH B BHIE TpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, Jenarb  BBIBOABI 10  pe3yibTaTam
UCCJIEIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEpPEHUS (DU3UYECKUX BETUYHH, MPU STOM
BBIOMpPATh ONTHUMAIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce NPEHJIOKEHHOU
TUIIOTE3HI;

OMUCHIBATh METO/IbI MOJIYYEHHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
cOOJII01aTh MpaBMIa 0€30MaCHOTO TPY/1a P MPOBEJACHUU HCCIIEIOBAaHUHN B
paMKax  y4eOHOro  OKCIEpUMEHTa, TpakTUKymMa W  y4eOHo-
MCCIIEOBATENIbCKOM W IPOEKTHOW JIEATENIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 33JIaHHOM M HESIBHO 3aJIaHHOU
(u3MUEeCKO MOJIENbI0: Ha OCHOBAHMM aHalIM3a YCIOBHUS BBIOMpATh
dbuznyeckrue MoJeNH, OTBEUalNIMe TpeOOBaHUSIM 3adadyd, MPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJIAThl (PU3UYECKUX TEOPUU
IpU  WCIOJIb30BAHUM MATEMAaTHYECKUX METOJOB pEIICHHUS  3a71ad,
MPOBOJAUTH PACUYEThl HA OCHOBAHUM UMEIOIINXCS JaHHBIX, aHATU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METObI PELICHUS C YYETOM MOIYYEHHBIX
pE3yJIbTaTOB;

permaTh KayeCTBEHHBIE 3aJadyd, TpPEOYIoIIHe NPUMEHEHHUs] 3HAHUU U3
Pa3HbBIX pa3lieNoB Kypca (GU3HMKH, a TAKKEe WHTErPAllUUd 3HAHUM U3 TPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO LHMKJIA: BBICTpAaWBaTh JIOTUYECKYIO
LEMOYKY PacCyXJACHUM ¢ OMOPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SBIICHUS;

UCIIOJIB30BaTh TEOPETUUYECKUE 3HAHUS Il OOBSCHEHHS OCHOBHBIX
MPUHIIUAIIOB PA0OThI U3MEPUTEILHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOJAUTH TPUMEPHI BKJIAJ[a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIET0 MHUpa, B
pPa3BUTHUE TEXHUKU U TEXHOJIOTHH;

aHAM3UPOBATh U OIEHWBATH TOCIEJCTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (U3MYECKUMHU IMPOIIECCAMH, C
MO3UIIMN SKOJIOTUYECKON 0€30MMaCHOCTH, IPEICTABICHUA O PAlliOHAIIHBHOM
MPUPOJIONIOIB30BAHUY, & TAKXKE PAa3yMHOM HCIOJIb30BaHUU JIOCTUKEHUM
HAYKH W TEXHOJIOTUM [UId JAJbHEUIIEr0 Pa3BUTHUS YEJIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI pabOThl ¢ MHpopManmen (Guznueckoro
COJIEp)KaHUsI C MCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX



TEXHOJIOTMM, IPU ITOM HCIOJB30BaTh COBPEMEHHbIE MH(MOPMALMOHHBIE
TEXHOJIOTUH JUIsl TOMCKA, NEepepadOTKM M MPEabSBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHpOpMaIlMKY, IOJYYEHHOM U3 pas3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  NOJIY4YaeMyl0  HMHPOpMAUI0 U OLEHMBAThb €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(POPMAIIUY;

IPOSIBIISATH OpraHU3allMOHHbIE u MI03HABATEIIbHBIE YMEHMUS
CaMOCTOSITENILHOTO IPUOOPETEHUSI HOBBIX 3HAHUH B IIPOLIECCE BHIMOIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BATENbCKUX PaldoT;

paboTaTh B TpyHIe C HUCHOJHEHHEM Ppa3IUYHbIX COLMAIbHBIX POJIEH,
IUIAaHUPOBATH PAa0O0Ty TPYyNIbl, PALIMOHAIBHO PACIPENEISTh 1€ATEIbHOCTh
B HECTAaHJAPTHBIX CUTYalMsSX, aJ€KBaTHO OLEHUBATH BKJAJ KaXIOro W3
YYaCTHUKOB TPYIIIbI B pEUICHUE pacCMaTpUBaeMOil poOIeMbl;

IPOSBIISATE MOTUBALMIO K OyAyliel npodeccnoHalbHON AeSTENbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.
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11 KITACC

KoauvecTBo yacoB DJIEeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM (uudpossbie)
Ne i/ Konrpoasnsie | IIpakruyeckue
NPOrpamMMblI Bcero oOpa3oBaTe/bHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. QJJEKTPOJAUHAMUKA
bubmuorexa [IOK
11 Marmutioe nose 14 . https://m.edsoo.ru/39859ef1
bubmuorexa [IOK
12 IICKTPOMATHHTHAS HHAYKLA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bu6mmorexa [IOK
2.1 MexaHnueckne KojicOanus 10 httos://m.edsoo.ru/39859f1
bu6nmoreka IIOK
2.2 DJeKTpOMarHUTHBIE KOJIeOaHus 15 https://m.edso0.ru/39859ef1
53 MexaHn4YeCcKHe 1 JIEKTPOMAarHUTHbIE 10 1 bubnuotexa [IOK
' BOJTHBI https://m.edsoo.ru/39859ef1
bu6nmoreka IIOK
24 Onrriia 25 . https://m.edsoo.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
bu6nmoreka IIOK
31 Octioser CTO > https://m.edso0.ru/39859ef1
Wroro no pazneny 5
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Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa IIOK
41 KopryciyIpHO-BOTHOBOI 1yait3u 15 https:/m.eds00.ru/39859ef1
bubmmoreka IIOK
42 Pusiica atoma > https://m.eds00.ru/39859ef1
43 ®u3rKa aTOMHOTO 5A]Ipa U AJIEMEHTAPHBIX 5 bubnuoreka [OK
' YaCTHI] https://m.edsoo.ru/39859ef1
Htoro no pazaeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

bu6mmoreka [IOK
5.1 DEeMEHTBI ACTPOHOMUH U aCTPOPU3UKHU 12 https://m.edso0.ru/39859ef1
Hroro no pazneny 12
Paznen 6. PUSUUECKUM IPAKTUKYM
. bubnuorexa [IOK
61 DUSHICCKII MPAKTHIYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bu6mmoreka [IOK
' NesITebHOCTH, TPUOOPETEHHOTO MPH https://m.edso0.ru/39859%f1
u3yueHnu kypca pusuxu 10 — 11 xnaccon
Uroro no pazneny 15
bu6mmorexa [IOK
Peseperoe Bpevts 10 https://m.edsoo.ru/39859¢f1
OBLIEE KOJIMYECTBO YACOB IT10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

LIOKYMEHT NOZAMNWCAH 3/IEKTPOHHOW MOAMMCHIO
MYHULIMNAJIbHOE BIODKETHOE OBLLLEEOBPASOBATEJIbHOE
YYPEXXAEHUE MYCJ/TFOMOBCKHWUU JINLIEN MYCJTFOMOBCKOIo

MYHULIMNANIbHOIO PAOHA PECMYBJIMKN TATAPCTAH, AxMeTLIMHa
YynnaH TarvposHa, AVPEKTOP

31.08.24 08:38 CepTtudukat
7536063727FA3F5805099FAE388AABBA (MSK)







