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NNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE cpenHero oOmero obpazoBaHHMs pa3paboTaHa Ha OCHOBE
HOJOXKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHHMS OCHOBHOM 00pa30BaTeNbHOM IPOrpaMMBl,
npeacraBieHHbx B @I'OC COO, a Takxke ¢ yuérom (enepanpbHOil pabodeil mporpamMmbl BOCHUTAHUS H
Konuenuu npenogaBanus yueoHoro npeamera «dusnka» B 00pazoBaTeabHbIX opranusanusax Poccuiickoit
Deneparun, peaan3yonX OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

[Iporpamma 1o ¢u3uke ompenenser o00s3aTelNbHOE MPEIMETHOE COJEp)KaHHE, YCTaHABIMBACT
PEKOMEH/YEMYI0 IIOCJIEJOBATEIbHOCTh H3YyYeHHMsI TE€M M pas3eloB Yy4eOHOro mnpeaMera ¢ Yy4ETOM
MEXIIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBs3€H, JOIMKH y4yeOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH
oOyuaromuxcs. IlporpaMma mo ¢usuke mgaér mpencraBieHHE O LENAX, COJACPKAHUHU, OOILIEH CTpaTerdu
o0y4YeHHsI, BOCIUTAHHMS W Pa3BUTUs OOy4arOIMXCS CpeacTBamMu ydeOHoro mnpenmera «®Dusmka» Ha
yriyoJIEHHOM ypOBHE.

N3yuenue kypca pu3uku yriryOJa€HHOTO ypOBHs IO3BOJISET Pealn30BaTh 3aJauu NpodhecCHOHaIbHON
OpHUEHTAIMM, HAIPaBJIEHO Ha CO3JAHUE YCIOBHUM JJIs MPOSBICHUS CBOMX MHTEIIEKTYalbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH KaXAbIM OOydJarommMCsi, KOTOpbIe HEOOXOAUMBI ISl MPOAOIDKEHHsT 0Opa3oBaHUS B
OpraHu3anusax NnpodeccuoHaIbHOro 00pa3oBaHMs MO Pa3IMYHBIM (PU3MKO-TEXHUYECKUM U HHKEHEPHBIM
CHELUATBHOCTSM.

B nporpamme mo ¢usmke omnpenensrorcs IJIaHUPYEMbIe pe3yiabTaThl OCBOSHHS Kypca (DM3MKH Ha
YPOBHE CpEJHEro oO0IIero oO0pa3oBaHUA: JMYHOCTHBIEC, METANPEAMETHbIE, NPEAMETHbIE (Ha YrIyOJIEHHOM
ypoBHe). HayuyHo-meTomonorndeckoii OCHOBOM Juii  pa3pabOTKM  TpeOOBaHMN K  JIMYHOCTHBIM,
METalpeIMETHbBIM U TIPEAMETHBIM pe3ysibTaTaM OOy4yaroIlMXCsl, OCBOMBIIMX IpOrpamMmy Mo (U3UKe Ha
YPOBHE cpeiHero odmiero oOpa3oBaHHs Ha YrIIyOJEHHOM YpOBHE, SIBIISIETCS CHCTEMHO-IEATEIbHOCTHBIN
HOJXO/I.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUIAHUPYEMbIe pe3yJbTaThl OCBOEHHMsSI Kypca (GHU3MKH Ha YyrIyOJEHHOM YpOBHE, B TOM YHUCIE
IpeIMETHBIE PE3YIbTAThl IO rojlaM O0yUYEHUs;

cojiepkaHue yueOHoro npeamera «Pu3nkay mo rojaam 00ydeHus.

[Tporpamma 1o ¢u3uKe UMeeT MPUMEPHBIM XapakTep M MOXKET ObITh HCIIOJIb30BaHA YUYHUTEISIMU
(U3UKHU 17151 COCTABICHUS CBOUX pab0OYUX MPOrpaMM.

[IporpaMmma 1o ¢u3uKe HE CKOBBIBAET TBOPYECKYIO HMHMIIMATUBY YYHUTENEH M MPEAOCTaBiIseT
BO3MOXXHOCTH ISl peajM3aliy pa3JIMYHbIX METOAMYECKHUX TOJIXOJO0B K TMpenojaBaHui0 (U3MKK Ha
yIIIyONEHHOM YPOBHE IPH YCIOBUU COXPaHEHMsI 0053aTeIbHOM YacTH CoiepKaHus Kypca.

dusmka Kak Hayka o Haubosiee OOLIMX 3aKOHAX MPUPO/bI, BBICTYNAs B Ka4eCTBE yueOHOro mpeamera
B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTeMYy 3HaHUN 00 okpyxkatomem mupe. [IIkompHBIN Kypc
(GU3MKH — CUCTEMOOOPa3yIOIIMHA JIsl €CTECTBEHHO-HAYUHBIX YUE€OHBIX MPEIMETOB, OCKOJBKY (U3NUYECKUE
3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBIICHUM, U3ydaeMbIX XUMHEH, Onosoruel, puzndyeckoit reorpadueit
U acTpoHOMHeH. Vcronb30BaHNe U aKTUBHOE NMPUMEHEHUE (PU3MUYECKUX 3HAHWUN ONpENeNWIO XapakTep U
OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMHM B cdepe 3HEpreTHKH, TPAHCIOpPTa, OCBOEHHUS KOCMOCa,
MOJIy4YEHUsI HOBBIX MaTepHalIOB C 33/JlaHHBIMH CBoiicTBamH. V3yueHue U3MKKM BHOCUT OCHOBHOH BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyyHOW KapTHHBI MHUpa oOyyaromerocs, B (QOpMHpPOBaHUE YMEHHUH
NPUMEHSATh HAyYHbBII METO]I TTO3HAHUS MTPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHHM.

B ocHOBy kypca (u3uKu Ha ypoBHE cpeiHero oOuiero oopa3oBaHus MOJOXKEH psAl UJed, KOTOopble
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoen yenocmnocmu. B COOTBETCTBUM C HEN KypC SIBISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COAEPIKUT
MaTepHal U3 BceX pa3zienoB (PU3MKH, BKIOYAET KaK BOIPOCH! KIACCHUECKOI, TaK M COBPEMEHHON (PU3HUKH.

Hoen zemepanuzayuu. B coOOTBETCTBMM C HeW Marepual Kypca (QU3MKU OOBEAMHEH BOKPYT
¢buznueckux Teopuil. Bexymum B kypce siBisieTcs pOopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX
MaTEpUH, BEIIECTBE U TOJIE.



Hoea zymanumapuzayuu. EE peanuzanuss NOpennojaracT HUCHOIb30BAHUE T'yMaHUTApHOIO
noTeHuaza Gpu3nyeckon HayKu, OCMBICIIEHHE CBSI3M Pa3BUTHs (PU3MKH C pa3BUTHEM OOILIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoea npuknaonou nanpagrennocmu. Kypc ¢uzuku yriyOn€HHOrO YpOBHS IpEAINoJaraer
3HAaKOMCTBO C IIMPOKMM KPYrOM TEXHHYECKHUX M TEXHOJOIMUECKUX INPHJIOKEHUH HM3YYEHHBIX TEOpPUH U
3akoHOB. IIpu 3TOM paccmarpuBalOTCs Ha YpOBHE OOIIMX IMPEICTABICHUNH M COBPEMEHHBIC TEXHHUYECKHE
YCTPOMCTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peann3yercsl MOCPEIACTBOM BBEIEHUS 3JEMEHTOB COJEPKaHMs, MOCBIIIEHHBIX
9KOJIOTUYECKUM IPOOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBA3AaHbI C Pa3sBUTHEM TEXHUKU U TEXHOJOIHMH, a
TaKxke 00CyKAeHUs Po0IeM PallMOHATBHOTO MPUPOIOTIOIB30BAHMS U AKOJIOTHYECKON OE30MaCHOCTH.

OcBoceHHE COIep)KaHMsI POTPaMMbl TI0 (PHU3UKE JOHKHO OBITH TIOCTPOSHO HA MPHUHIIMITIAX CHCTEMHO-
NeSTeIbHOCTHOTO noaxoaa. s ¢us3uku peanusanus 3TUX NPUHLUIOB 0a3MpyeTcss Ha MCIOJIb30BAaHUU
CaMOCTOSITEJILHOTO HKCHEPUMEHTa KakK IIOCTOSHHO JeHCTBYyroliero ¢akropa ydeOHoro mporecca. [l
yIIIyONEHHOTO YPOBHS — 3TO CHCTEMa CaMOCTOSATENBHOTO YYEHHUYECKOTO JKCIIEPHUMEHTA, BKIIIOYAIOIETO
(dpoHTaTbHBIE YYCHHUYECKUE OTBITHI MPH U3yYCHHH HOBOTO MaTepHala, JJabopaTropHble paboThl U pabOThI
npaktukyma. [Ipu 3ToM BO3MOKHBI J1Ba criocoba peann3alnuy (U3NYecKoro npakTukyma. B nepsom ciydae
IOPaKkTUKyM IpoBoauTcs aubo B koHie 10 u 11 kmaccos, 1ub0 mociie mepBOro M BTOPOro IMOJYroauil B
Ka)KJ0M M3 3TUX KjaccoB. Bropoii cioco0d — 310 nHTerpanus padboT MpakTUKymMa B CUCTEMY J1a00paTOPHBIX
paboT, KOTOpbIE MPOBOAATCS B Ipolecce n3ydeHus paszena (temsl). [Ipu 3Tom nox pabotamu mpakTUKyma
IIOHUMAETCs CaMOCTOATENbHOE MCCIEeI0OBaHUE, KOTOpPO€ HPOBOJUTCS IO PYKOBOJICTBY CBEPHYTOTO,
00001EHHOTrO0 BH1a 6€3 MOIIaroBoi MHCTPYKLUH.

B mporpamme o ¢usuke cuctemMa y4eHHYECKOTO SKCIIEPUMEHTA, JTAO0PaTOPHBIX paboT U MpaKTUKyMa
NpeCTaBiIeHa eIUHBIM MepeyHeM. BBIOOp TeMaTHUKW JUIsl ATUX BUIOB YYEHHYECKHX MPAKTHUYECKUX paboT
OCYILECTBIISICTCSI yYaCTHUKaMU 00pa30BaTENbHOIO Ipolecca HCXOAS M3 OCOOCHHOCTEH MOypOYHOIro
IUIAHUPOBAHMSI U OCHalleHUs kaOuHera ¢u3uku. IIpum 3TomM obOecrieuuBaeTcs OBIAJAEHUE O0YYAIOLIUMHUCA
YMEHUSIMH HPOBOJUTH INpPSAMbIE U KOCBEHHbIC H3MEPEHUs, MCCIECIOBAHMS 3aBUCHUMOCTEH (pu3nueckux
BEJIMYHMH U TIOCTAHOBKY OTIBITOB IO MTPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbiioe BHUMaHWE yIENsAeTCS PEHICHUIO PAacYETHBIX W KadeCTBEHHBIX 3amad. [lpm stom uis
pacy€THBIX 3a7a4y NMPUOPUTETOM SIBISAIOTCS 33Jaud C SBHO 33/JlaHHOW M HESBHO 3a/laHHON (U3UYECKOM
MO/IEIBIO, TO3BOJISIOIINE TPUMEHATh U3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca,
TaK W WHTETPUPYS NPUMEHEHHWE 3HAHWU W3 pPa3HBIX pa3zieioB. [y KaueCTBEHHBIX 3a/a4 MPHOPHUTETOM
SIBIISIIOTCSL 3a/IaHUSl Ha OOBSCHEHME/TIPE/CKa3aHhe MPOTEKaHWsT (PU3MUECKUX SIBICHHH W TIPOIECCOB B
OKpyXarolied >ku3HM, TpeOyrommue BbIOOpa (U3NYECKOH MOAENM JUId CHUTyallud IpaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanmsimu OI'OC COO k MaTepHAbHO-TEXHUYECKOMY OO0ECIeUeHHUI0
yueOHoro rnpoiiecca Kype (Gpu3MKu yriiyOJ€HHOTo ypOBHS HAa YPOBHE CpeIHEro 001Iero 00pa3oBaHus JOKEH
U3y4yaTbCsl B YCJOBUSAX IpeIMETHOro kaOuHera. B kaOuHere ¢(u3MKM JOKHO OBITH HEOOXOAMMOE
n1abopaTopHoe 000pyAOBaHUE JUIsl BHIOJHEHNS YKa3aHHBIX B IporpaMMme no (Gpu3nke y4eHHYeCKUX OIBITOB,
1abopaTOpPHBIX paboT U pabOT MPAKTUKYMa, a TAKXKE IEMOHCTPAIIMOHHOE 000py/I0BaHNE.

JleMoHCTpanimoHHOE 000pyI0BaHWE (POPMHUPYETCSI B COOTBETCTBHH C TNPUHIAIIOM MHHHMATBHOM
JIOCTATOYHOCTH M 00eCHeyuBaeT MOCTAaHOBKY IIEPEUUCICHHBIX B NporpaMMe Mo (QHU3MKE KIIFOYEBBIX
JIEMOHCTpaIMi JUIsl KCCIEIOBAHUS U3Y4YaeMbIX SIBJICHUN U MPOLECCOB, IMIIUPHUECKUX U (PYyHIaMEHTAIbHBIX
3aKOHOB, UX TEXHUYECKUX ITPHUMEHEHHIA.

JlaboparopHoe o00opydoBaHME IS YYEHMUECKHUX TMPAKTUYECKHMX paboT ¢opMupyercss B BUIE
TEMAaTUYECKUX KOMIUIEKTOB W oOecreynBaeTcs B pacyére OJHOTO0 KOMIUIEKTa Ha JABYX OOydYaroLIMXC.
TemaTnueckne KOMIUIEKTHI Ja0OpaTOPHOTO 00OpYIOBaHMS JOJKHBI ObITH MOCTPOEHBI HAa KOMIUIEKCHOM
WCTIOJTI30BaHUH aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaK)KE KOMITBIOTEPHBIX W3MEPHUTEIBHBIX CHCTEM B
BU/JIE IUPPOBBIX J1aOOpaTOPHUHL.

OCHOBHBIMU LIENISIMU U3Y4YeHUs1 (GPUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:



(GopMHpOBaHNE UHTEpPECA U CTPEMJIEHUS OOYYaIOLIMXCS K HAyYHOMY M3Y4YEHHUIO IPUPOJbI, Pa3BUTHE
UX UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3sBUTHE TPEACTABICHUH O HAayyHOM METOJE IMO3HAaHHS W (POPMHUPOBAHHE HCCIEIOBATEIHCKOTO
OTHOLICHHS K OKPYXKAIOLUM SIBJICHUSM;

(GopMHpOBaHHE HAyYHOI'O MHUPOBO33PEHUS KaK pe3yibTaTa M3yueHHsl OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

¢dopmupoBaHHE YMEHUN OOBSCHATH SIBICHUS C MCIOIB30BaHMEM (PU3MUECKUX 3HAHUNA M HAYUHBIX
JIOKa3aTeNbCTB;

(GopMHpOBaHUE MPEICTABICHUN 0 poiK GU3UKHU JUIs PA3BUTUSA APYIMX €CTECTBEHHBIX HayK, TEXHUKHU
1 TEXHOJIOTHi;

pasBUTHE NPEICTABICHUH O BO3MOXHBIX cdepax Oyaymieil mpodecCHOHATBbHONW AEATeNbHOCTH,
CBSI3aHHBIX ¢ (PU3UKOIL, HOJArOTOBKA K AaJbHENIIEMY 00Y4YE€HHUIO B 3TOM HaIPaBJICHUU.

JlocTrkeHue 3TuX Lenel o0ecreunBaeTcs peleHreM CIeIyoIuX 3a/1a4 B Ipolecce U3y4eHus Kypca
(¢u3uKM Ha yPOBHE CPEAHET0 O0IIEro 00pa3oBaHMS:

npuoOpeTeHne CHUCTeMbl 3HAaHWKM 00 oOUmMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsX,
BKJIIOYAs MEXaHMKY, MOJICKYJSPHYIO (GU3HKY, SJIEKTPOAMHAMHKY, KBAHTOBYIO (HU3UKY M 3JIEMEHTHI
acTpopu3uKy;

(dbopMUpOBaHHE YMEHUI NPUMEHATh TEOPETUUECKHUE 3HAHUSA JIs1 OObSICHEHUS (PU3NUYECKUX SIBIICHUH B
IPUPOJIE U AJISl IPUHATUS IPAKTUUECKUX PELUICHUH B TOBCEAHEBHOMN KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3jIMYHbIX 3a/ad C SBHO 3aJaHHOM (U3MYeCKOll Mojelnblo, 3ajad,
HOJPa3yMEBAIOIUX CAMOCTOATENbHOE CO3/JaHue (PU3NUECKON MOJIeNH, aICKBaTHON YCIOBUAM 33/1a4H, B TOM
YHClie 3a]]a4 HHKEHEPHOT0 XapaKTepa;

NOHMMaHHEe (PU3MUYECKIX OCHOB M TIPUHIIMIIOB ACUCTBHUS TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUECKUX
IIPOLIECCOB, UX BJIMSHHUS HA OKPY>KAIOILLYIO CPELY;

OBJI4/ICHUE METOJIaMH CAMOCTOSITENILHOIO IUIAHUPOBAHUS U TPOBEACHUS (PU3NUECKUX IKCIIEPUMEHTOB,
aHaJM3a U HHTepIpeTaluy HHPOPMaLUH, ONPEIEICHUs JOCTOBEPHOCTHU IIOIYYEHHOTO PEe3yNbTaTa;

CO3/1aHHE YCIIOBHUH JUIsl pa3BUTHSI YMEHHI POEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKOM 1€ATEIbHOCTH;

pa3BuTHE HHTEpeca K chepaM MpodeccuoHAIbHON 1eATeNbHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B cootBerctBuu ¢ TpedboBanusiMu @I'OC COO yray6sn€HHBIN ypOBEHb N3YUeHHs y4eOHOTO MpeIMeTa
«Pu3nka» Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUS BBIOMpaeTCs OOYYAIOUIUMHMCS, IUIAHUPYIOLIUMU
MIPOJIOJDKEHNE 00pa30BaHUs M0 CIEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne ¢puzuku (yriyOs€HHBIA YPOBEHB) HA YPOBHE CPEIHETO 0011ero 00pa30BaHUsI OTBOJAUTCS
340 gacos: B 10 kmacce — 170 gacos (5 yacoB B Henenro), B 11 kmacce — 170 yacoB (5 yacoB B HEJIEINIO).

[Tpennaraemelii B mporpaMme 1o (Gpu3uKe nepeueHb JabopaTOPHBIX U MPAKTUYECKUX padoT sSBIsAETCS
PEKOMEH/I0BaHHBIM, YYMTEIb JAENAeT BBIOOp MpOBelIEHUs J1a0OpaTOPHBIX PabOT U OMBITOB C Y4ETOM
MHAMBHUAYaJIbHBIX OCOOCHHOCTEHN 00yJarommxcs.



COJEPKAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

®dusnka — pyHIaMeHTalIbHAs Hayka o npupoje. HayuHslil MeTo NO3HAHUS U METOJIbl UCCIIEIOBAHUS
(U3NIECKUX SIBIICHHM.

DKCIepUMEHT U TEOpHs B TPOIIecce MO3HaHMs Mpuposl. HabumoieHre u SKCrepuMeHT B (pusnke.

Crioco0b1 u3MepeHus: GU3NYECKUX BEIMYMH (aHAJIOroBble U LU(POBbIE U3MEPUTENbHBIE IPUOOPSI,
KOMITbIOTEPHBIE JTATUUKOBBIE CUCTEMBI).

[Morpemnoctu u3MepeHuil pu3nuecKux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (pU3MYECKUX SIBJICHHUH M IPOLECCOB (MaTepuanbHas TOYKa, aOCONIOTHO TBEPIOE
TEJI0, UjeaabHasl XKUAKOCTb, UACAIbHbIN ra3, ToueuHblil 3apsan). [ nnoreza. dusnueckuii 3akoH, rPaHULIbI €0
IpUMEHUMOCTH. Pusnueckas Teopus.

Posnp u mecto ¢usuku B (HopMUpOBAaHMM COBPEMEHHOH HAaydyHOW KapTUHBI MUpA, B MPAKTHYECKOU
NEeITEILHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

M3MmepeHue cuiibl TOKa M HANpPSDKEHWs B LENM IOCTOSHHOIO TOKa IIPU IOMOILM AaHAJOrOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ I(poBOH 1aboparopueii o ¢usuke. [Ipumepsr u3mMepeHus GU3NIECKUX BEIINIUH TIPU
IOMOIIY KOMITBIOTEPHBIX 1aTYMKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe BukeHue. OTHOCUTEIbHOCTh MEXAaHUUYECKOTO IBMKeHUsA. Cuctema oTcuéra.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKH.

Panuyc-BekTop MaTepUaabHOM TOUKH, €0 IPOEKLUN Ha OCU CUCTEMBI KOOpAKHAT. Tpaekropus.

[Tepemerienue, ckopocTh (CpelHsss CKOPOCTh, MTHOBEHHAs CKOPOCTb) UM YCKOpPEHHE MaTepHalIbHOMN
TOUYKH, UX MPOEKIMHN Ha OCU CUCTEMBI KoopAuHAT. CliokeHue epeMEIIeHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpPHOE M paBHOYCKOPEHHOE MPSAMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPEHHUS U IyTH MaTepUabHOW TOYKH OT BpEMEHH U UX TpaUKH.

CBobosiHOE majeHue. YCKopeHue cBOOOJHOro najeHus. /[BuxeHue tena, OpOIIEHHOTO MOJ YIJIOM K
TOPU30HTY. 3aBUCHMOCTbh KOODPJMHAT, CKOPOCTH U YCKOPEHMSI MaTe€pHallbHON TOYKU OT BPEMEHHM U HUX
rpaduxmu.

KpuBonnHeliHoe nBUKEHHE. J|BUKEHNE MAaTEpUAIbHOM TOYKH 110 OKPYKHOCTH. YTJIOBas U JIMHEHHAas
ckopocth. Ilepmon wu wacrora oOpamenus. LleHTpocTpemuTenbHoe (HOpMajbHOE), KacaTelbHOEe
(TaHreHIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

TexHUuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE MPOIECCHI: CIIUOMETD, ABHXKEHHUE CHAPSAOB, LIEIHbIE,
niecTepéHUaThie U peMEHHBIE Iepeaayl, CKOPOCTHBIE JTU(PTHI.

Hemoncmpavyuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CrocoOBI UCCIIENOBAHNS IBUKECHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY M TOPU30HTANIBHO.

Hampasrienne ckopocTH Npyu IBUKEHUU 10 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOpE.

CpaBHEHHE MMyTEW, TPAEKTOPHUA, CKOPOCTENW ABUKEHHUS OJTHOTO U TOTO K€ Tejla B Pa3HbIX CHUCTEMax
OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npaKmuxym.



N3yyeHne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

W3mepeHre yCKOpEHHsI IIpU MNPSAMOJIMHEVMHOM pPaBHOYCKOPEHHOM [BIKEHHHM [0 HAKJIOHHOU
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenne yCKOpeHHs CBOOOJHOTO TMajeHusi (PEKOMEHJOBAHO HCIOJIb30BAaHUE LHUPPOBOIL
nabopaTopun).

W3yuenne nBWXKEHHS Tela, OpPOIIEHHOrO TOpPH30HTANbHO. IIpoBepka THIOTE3Bl O NPSAMOM
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEX1Y AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH C IOCTOSHHOMW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IIEpHO/a 00palleHnss KOHHYECKOT0 MasgTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH Hprotona. MHepunanbubie cuctemsl orcuéra. [IpuHuun otHocutensHoCTH [ anuiies.
Heunepuuanbabie cucTeMbl OTCU€Ta (ONpeieseHue, IPUMEpHI).

Macca tena. Cuia. [IpuHnun cynepno3unuu cuil.

Bropoii 3akoH HproToHa /1711 MaTEpUAIBHONW TOYKHU.

Tperuii 3akoH HproTOHA U1 MaTe€pUaIbHbBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTb IPABUTALIMOHHON U MHEPTHON MacChl.

Cuna TtspKkecTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOAHOIO MAJEHMUSI OT BBICOTHI HaJ IMOBEPXHOCTBHIO
IUTAHEThl U OT reorpauueckol mUpoThl. [[BukKeHHe HEOECHBIX TEI M UX CHYTHUKOB. 3akoHbl Kemiepa.
[lepBas kocMHuUecKasi CKOPOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpeHHEM.

Cuna tpenus. Cyxoe Tpenme. Cuila TPEHHS CKOJBXKCHHS W CHia TpeHHsS IMoKos. Koaddumment
Tperust. Cua CONpOTHUBIIEHUS MPHU JBUKEHUU Tela B JKUJIKOCTH WIM rase, €€ 3aBUCUMOCTb OT CKOpPOCTHU
OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. 'unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHu4eckue ycTpoHCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOALINUIHUKY, ABUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Hemoncmpayuu.

Habntoienue IBM>KEHUs Tell B MHEPIUATBHBIX M HEMHEPIMATBHBIX CHCTEMax OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenune AByX HMIMHIPOB MM IIApOB Pa3HOW MAacChl C OJMHAKOBBIM YCKOPEHHEM OTHOCHUTEIHHO
HEMHEPLUUAIbHOU CUCTEMBI OTCUETA.

CpaBHeHUE paBHOACHUCTBYIOUIEH NMPUIIOKEHHBIX K TEJy CHUJ C NPOU3BEIACHMEM MacChl Tela Ha €ro
YCKOpPEHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHcTBO cHil, BO3HUKAIOIIUX B PE3YJIbTaTE B3aUMOIEUCTBUS TEl.

N3MmepeHne macc 1o B3auMOJICUCTBUIO.

HesecoMocTs.

Bec Tena npu yckOpeHHOM NMOABEME U TIaIEHUN.

[{enTpoOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepenue paBHOJCHCTBYIONIEH CUJI TPH IBMKEHUU OpycKa 110 HaKJIOHHOM MIIOCKOCTH.

[TpoBepka runore3sl O HE3aBUCHUMOCTH BPEMEHH ABM)KEHUS OpycKka MO HAKJIOHHOM TUIOCKOCTH Ha
3a/laHHO€ PAcCTOSHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B IPY>KUHE U PE3UHOBOM 00paslie, OT X
nedopMaruu.

W3ydeHne ABMKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON yepe3 JErkuii OJIoK.

N3mepenne kodpduiinenTa TpeHus 1o BEIMYUHE yrIIOBOTro kKoddduitnenta 3aBucuMoct Fp(N).

HccnenoBanue ABMKEHUs OpycKa 110 HAKJIOHHOM MIIOCKOCTH C MEPeMEHHBIM KO3((HUIIMEHTOM TPEHHUS.

N3yuenue ABMKEHUS IPy3a HA BaJly C TPEHUEM.



Tema 3. Cmamuka meépoozo mena.
AbcomotHo TBEpHoe Teno. IlocrynarenbHoe M BpamiaTenbHOE ABIMKEHHE TBEPIOro Tena. MOMEHT

CHJIBI OTHOCUTENIBHO ocH BpaieHus. Ilneuo cuibl. CiaoxkeHnue cuil, NpUIOKEHHBIX K TBEpAOMY Teiy. LleHTp
TSDKECTH Tela.

VYcnoBus paBHOBeCHs TBEPAOTO TeEIIA.

YcroitunBoe, HeyCcTOUMBOE, Oe3pa3InIHOe PABHOBECHE.

TexHu4eckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHl: KPOHIUTEHH, CTPOUTEIBHBIM KpaH,
peléTyarbie KOHCTPYKIIUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunael paBHOBeECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, nPAKMUKyMm.

HccnenoBanue yclI0BUM pPaBHOBECHUS TBEPIOTO TeJla, HMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuyenue ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOIIETO IJIOMIA(b OIIOPHI.

Tema 4. 3akonvl COXpaHeHUA 6 MEXAHUKE.

Mmnynsc MaTrepualbHOM TOYKHM, CHCTEMbl MAaTEpHalbHBIX ToueK. lLleHTp Macc cucreMsl
MaTepHaIbHBIX TOUEK. Teopema O JBHKEHNUH LIEHTpa Macc.

MMITynbC CHIIBI 1 M”3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE IBUKEHUE.

MoMeHT umnynbca MaTrepHalbHOM TOYKU. [IpencraBineHne O COXpaHEHMM MOMEHTa HMMILYJIbCa B
LEHTPAJIbHBIX MOJIAX.

PaboTa cuibl Ha MaJloM U Ha KOHEYHOM IiepemelieHnd. I'paduueckoe npeacraBieHue padoThl CUIbI.

MOoOIIIHOCTh CHIIBL.

Kunernueckass sHeprus marepuaibHoi Touku. Teopema 00 H3MEHEHHUM KHUHETHYECKOH sSHepruu
MaTEepUAIBHON TOYKHU.

IloTeHumanpHple M HENMOTEHUMAIBHbIE CHibl. [loTeHumansHas sHeprus. [loTeHnmanbHas sHEprus
ynpyro aegopMupoBaHHOW MNpyXuHbL. IloTeHIManbHas SHEPrust Teixa B OJHOPOJHOM TI'PABUTAIMIOHHOM
noje. [loTeHnmanbHas SHeprus Tena B I'PaBUTALMOHHOM I10JI€ OJHOPOJHOIO IIapa (BHYTPU M BHE ILIapa).
Bropas kocMuueckas CKOpocTb. TpeThss KOCMHUYECKAsi CKOPOCTb.

CBs13b pabOThl HEMOTEHIUANBHBIX CHJI C U3MEHEHUEM MEXaHMUYECKON SHEPruu CUCTEMBI Tejl. 3aKOH
COXpaHEHUs MEXaHUYECKOU DHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHnue bepHyum 1 uaeaibHON KUJKOCTH KaK CIEACTBHUE 3aKOHA COXPAHEHUS MEXAHUYECKOU
SHEPIHH.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IIPOLECCHI: JBMKEHHE PAKET, BOAOMET, KOIEp,
NPYKUHHBIN MHCTOJIET, TUPOCKOI, (PUT'YpHOE KaTaHHE Ha KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

W3mepenre MOIHOCTH CHUJIBI.

W3MmeHeHne sHeprun Tena Mpu COBEPILIEHUU pabOThI.

B3auMHBIEe TIpeBpalleHUs] KWHETUYECKOW M MOTEHUHWAJIBHON DHEPrui NMpU ACHCTBUU HA TEJIO CHUJIBI
TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpruH MU CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomsol, npaKmuKym.

N3mepenne ummysbca Tena o TOpMO3HOMY ITYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIENTH 3JIEKTPOMOOUIISI U MOLITHOCTH CHIIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.



HccenenoBanue coXpaHEeHUsI MMITYJIbCA IPU YIIPYTOM B3aUMOJECHCTBHH.

W3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHOM SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Omnpenenenue pabOThI CHIIBI TPEHUS TIPU ABUKCHUHU TeJla N0 HAKJIIOHHOW IJIOCKOCTH.

Paszgea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul.

OcHOBHBIC TIOJIOKEHUS MOJeKysipHO-KMHeTHUeckoi Teopun (MKT), ux ombeiTHOe 0OOCHOBaHHE.
Huddysus. bpoyHoBckoe nBrKeHHE. XapakTep IBUKEHUS U B3aUMOJIECHCTBUS YacTHI] BemiecTBa. Moenu
CTPOEHHS Ta30B, KHUJIKOCTEH M TBEPABIX TEJN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX MOJIENIEH.
Macca u pazmepsl MoJieky (atoMoB). KonuuectBo Bemectsa. IlocrosiHHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTrypa u criocoOsl €€ usmepenust. [llkana remnepatyp Llenscus.

Mopenp uaealbHOrO Tra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU: 4YacCTULbl TIa3a JIBHXKYTCS
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHue MenneneeBa—Kianeiipona. AOcomoTHas Temmeparypa (mIkaia
temneparyp KenbBuna). 3akon [lanbroHa. M3ompornecchl B Mi€aIbHOM ra3e C NOCTOSSHHBIM KOJIMYECTBOM
BeniecTBa. [ paduyeckoe npeacraBieHne U30MPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

CBsi3b MEXAy JaBICHUEM W CPEIHEN KHUHETUYECKOW »SHEpPrue MOCTyNaTeabHOr0 TEIIOBOrO
JBUKEHHUSI MOJIEKYJ HWJCAJIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETUYECKOW TEOpUH
HJICaJTbHOTO Ta3a).

CBs3p  aOCOJIOTHOW TeMIEpaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpEIHEW KHHETUYECKOU
SHEPruel MoCTynaTeIbHOrO TEIIOBOTO ABUKEHUS €€ YaCTHLl.

TexHuueckue YCTpOICTBA M TEXHOJIOTMYECKUE IPOLECCHl: TEPMOMETp, OapoMmeTp, MOIydeHHE
HAaHOMAaTEpHAaJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL] BELIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUKEHUS.

Huddysus xunkocrei.

Mopnens onbira IlITepHa.

[TputsxeHne MOJIEKYII.

Mopnenu KpUCTaUIMYECKUX PEHIETOK.

Habmonenue u rccnenoBanne N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue mnpoiecca yCTaHOBJIECHUS TEIUIOBOTO paBHOBECHUS MPU TEIJIOOOMEHE MEXKAY ropsiueit u
XOJIOJHOU BOJIOM.

N3yuenune n30TepMudecKoro mpoiiecca (PeKOMEHI0BaHO UCTIOIb30BaHue UG POBOI TabopaTOpun).

N3y4eHne n30XO0pHOro Impouecca.

N3yueHne n3o6apHoro mnporecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmoaunamudeckas (T/l) cucrema. 3aanne BHEIIHUX YCIOBUH Il TEPMOJIMHAMHUYECKONW CUCTEMBI.
Buemnue u BHyTpeHHue napamerpsl. [lapamerpsl TEpMOAMHAMHUYECKON CHUCTEMBI KaK CPEIHHUE 3HAUYECHHUS
BEJIMYMH, OMKCHIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOITUYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuki. CaMONpon3BOJIbHAS pellakcalys TEPMOINHAMUYECKOW CUCTEMBI K
TEIJIOBOMY PAaBHOBECHIO.

Mopnens uaeanpbHOro raza B TEPMOAMHAMMKE — CHCTEMA YpaBHEHHUI: ypaBHEeHHE MeHJeneeBa—
Kiarielipona ¥ BbIpaK€HHE JUIsi BHYTPEHHEW SHEPrUHU. YCIOBHS NPUMEHMMOCTH 3TOM MOJEIW: HU3Kas
KOHIIEHTpAIUsl YacTHIl, BBICOKME TeMIlepaTypbl. BblpakeHue s BHYTPEHHEM 3HEPIMH OJHOATOMHOIO
UJCAIBHOTO rasa.

KBasucraTnuecknue u HECTaTUYECKUE MTPOLIECCHI.



DneMeHTapHas paboTa B TepMoaAWHAMHUKE. Bpramcienne paboTel mo rpaduky mporecca Ha PV-
JuarpaMme.

Tennonepenaya kak crnoco® M3MEHEHHsT BHYTPEHHEHW >HEPrUU TEPMOJAWHAMHUYECKOW CHCTEMBI 0e3
coBepuieHus paboTel. KoHBeK1MsI, TEIIONPOBOAHOCTbD, U3JIyUYEHHUE.

KonuyectBo TtemnoTel. Temno€éMKOCTh Tena. YAelnbHas M MOJIApHAs TEIJIOEMKOCTH BEILLECTBA.
VYpaBHenue Maiiepa. VYaenbHas TemwioTa CropaHus ToIUiMBa. Pacyér KoiMyecTBa TEIUIOTHI MPHU
terutonepenaue. [lonsitue o6 anuabaTHOM mporecce.

[lepBbiii 3ak0oH TepMoAMHAMUKH. BHyTpeHHss sHeprus. KonnuecTBo TEIUIOTHI M paboTa Kak Mephl
WU3MEHEHUS1 BHYTPEHHEN SHEPruu TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMHUKMA JJII PABHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJlaHHOE PAaBHOBECHOE
COCTOSTHUE TePMOIMHAMUIECKON CUCTEMBI TIPOXOANT SIUHCTBCHHAS aquabara. AOCOIIOTHAS TeMIieparypa.

BTtopoii 3ak0H TEpMOJMHAMMKH ISl HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO INEpeaaTh TEIUIOTY OT
OoJsiee xoJIogHOTO Tema K Oosiee HarpeTromy Oe3 komreHcanuu (Kmaysmyc). HeoOpatumocTs mpupoaHBIX
IIPOLIECCOB.

[TpuHmMne! aeiicTBus TernoBbix MmamuH. KIT/.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

OKOJIOTMYECKUE aCHeKThl HMCIOJIb30BaHUsA TEIUIOBBIX JBUrareneil. TemnoBoe 3arps3HeHUE
OKPYKarOILEH Cpebl.

TexHu4ecKnue yCTpONUCTBA U TEXHOJIOTHYECKUE MPOIIECCHI: XOJIOIMIHLHUK, KOHIUIIUOHED, TU3EIbHBINA U
KapOIOpaTOpHBIN JBUTATENH, MapoBas TypOMHA, MONyYEHUE CBEPXHHU3KHUX TEMIIepaTyp, yTUIU3alus
«TETJIOBBIX» OTXOJIOB C UCIOJB30BaHUEM TEIJIOBOIO HACOCA, YTUIIM3AIUS OMOOPTaHUYECKOrO TOTIMBA IS
BBIPAOOTKH «TEIIIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PaCIIuPEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJeNbHBIX TEMIOEMKOCTEN BELIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOTo npoiiecca.

KoMnbrorepHble MOJENH TETUIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenbHON TeMI0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTo mpoiiecca.

N3yueHne B3aMMOCBSI3UM SHEPIMHM MEXMOJIEKYJISPHOTO B3aWMOJCHCTBUA M TEMIEPATypbl KUIIEHUS
JKUJIKOCTEMN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3zoBanue u koHaeHcanus. MicnapeHue u KuneHue. Y genbHas TemIoTa napoodpazoBaHusl.

Hacpiiennsle M HeHachlllleHHbIE mapbl. KadecTBeHHas 3aBUCMMOCTh IUIOTHOCTH M JIaBJICHUS
HACBIIIEHHOTO Tapa OT TEMIEPaTyphl, UX HE3aBUCHMOCTh OT 00BEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTH
TEeMITepaTyphbl KUTICHUS OT JABJICHUS B KUIKOCTH.

BrnaxnocTs Bo3ayxa. AGCONIOTHAS U OTHOCUTEIBHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amop@Hbie Tena. AHU30TPONHS CBOWCTB KpucTamioB. [TnaBnenue
Y KpUcTayuM3anus. Y aeibHas TermioTa miasinenns. Cyomumarius.

Hedpopmanuu TBEpAoro tena. Pactspkenue u cxkarue. Cnsur. Monyne FOnra. Ilpegen ympyrux
nedopmaruii.

TermioBoe pacuiupeHue S>KUIKOCTEH W TBEPABIX Ten, OOBEMHOE U JHUHEHHOE pacHIMpeHue.
AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEUIECTBA KaK MPUYMHA TEIJIOBOTO pacIIupeHus Ten (Ha
KaueCTBEHHOM YPOBHE).

[TpeoOpaszoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHeHHEe TEII0BOTO OanaHca.



[ToBepxHocTHOEe HaTshkeHHe. Koadduuuent nmoBepxHOcTHOro HaTsbkeHus. KanmwuisipHble sSBICHHS.
JlaBnenue nox HCKpUBIIEHHON TOBEPXHOCTHIO kuIKOCTH. Popmyna Jlamaca.

TexHUYeCKUe YCTPOMCTBA M TEXHOJIOTMUYECKUE TMPOLECCHl: >KUJKHE KPUCTAJUIbl, COBPEMEHHbIC
MaTepHaIbl.

Hemoncmpayuu.

TennoBoe pacimmpeHue.

CBoiicTBa HACBIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu nOHMXEHHOM JaBJICHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwsipusle sBieHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

CriocoObl U3MepEeHUs BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAJUIMYECKOTO BEIECTBA.

Bunbr nedopmanmii.

Hab6nronenue Mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOU TEMI0ThI IIJIaBIACHUS JIbJA.

N3yueHue CBOMCTB HACBIIICHHBIX NIApOB.

N3mepenne abCoMOTHOM BIAXKHOCTH BO3/1yXa U OIEHKA MAacChl TapOB B TTOMEIICHHH.

N3mepenne ko3 dumrenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenne moayinsa FOnra.

HccnenoBanue 3aBUCUMOCTH iepopMarivii pe3uHOBOT0 00pasiia OT MPHJIOKEHHON K HEMY CHUIIBIL.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Inexkmpuueckoe noie.

DnekTpu3ais Tel U €€ MPOSIBICHUS. DJEKTpUUecKuil 3apsia. JlBa Buga SIEKTPUUYECKUX 3apsiioB.
[IpoBOIHUKY, TUAIEKTPUKU U TIOJYIPOBOAHUKU. DIEMEHTAPHBIN SJIEKTPUUECKUN 3aps]l. 3aKOH COXPaHEHHUS
3JIEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onektpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsbl.

Hanpspokénunocts snextpuyeckoro mnois. [IpoOHsrit 3apsa. JIMHUKM HAPSHKEHHOCTU AIEKTPUYECKOTO
nosist. OTHOPOTHOE IEKTPUUYECKOE TIOJIE.

[ToTeHIMaMbHOCTh  AJIEKTPOCTATUYECKOTO  MOJs. Pa3HOCTh TMOTEHIMATIOB U HANPSKEHHE.
[TorennmanbHast >HEprusi 3apsjaa B AJIEKTPOCTATHYECKOM IMoje. [loTeHnnan 3aeKTpOoCTaTUYECKOro IMOJIs.
CBs13b HANPSHKEHHOCTH TOJI M PA3HOCTU MOTEHITUATIOB ISl AJIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO,
TaK U HEOJTHOPOJHOTO).

[TpuHIUTT CyePIIO3UITNH DIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apskeHHON cdeprl. [lone paBHOMEPHO 3apsKEHHOTO IO
00BEmy mmiapa. [Tone paBHOMEPHO 3apsHKEHHOM OECKOHEYHOU TUIOCKOCTH. KapTUHBI TUHUHN HANpsKEHHOCTH
STUX MOJIEH U HKBUIOTEHLIUATIbHBIX TIOBEPXHOCTEM.

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM T0OJIE. Y CIOBUE PAaBHOBECHUS 3aPSJIOB.

JMATIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{MaieKTpuyeckas IpOHUIIaeMOCTh BEIECTBA.

Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTh MIIOCKOTO KOHAEHCATOPa.

[TapannenbHoe coequHeHne KoHieHcatopoB. [locnenoBarenbHoe cCoOeIMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpOMCTBA W  TEXHOJOTMYECKHE  MPOIECCHhl:  BJIEKTPOCKON,  DJIEKTPOMETP,
ANEKTPOCTATHUECKAs 3alUTAa, 3a3€MIICHHE AIIEKTPOIPHUOOPOB, KOHACHCATOPHI, reHepaTop Bau ae ['paada.



Hemoncmpayuu.

YCTpoUCTBO U IPUHLIUIL JEHCTBUS DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apAKEHHBIX IIAPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3aPSKCHHBIX IJIACTHH.

Mogens 3nekTpocraTuueckoro reueparopa (Ban ae I'paada).

ITpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3allluTa.

YcTpoicTBO U IeCTBUE KOHAEHCATOPa MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAIH IUIACTHH, PACCTOSIHUSA MEXIY
HUMU U TUAIEKTPUUECKON TPOHULIAEMOCTH.

OHeprus MMEKTPUYECKOTO MOJIs 3apsyKEHHOTO0 KOHAEHCATOopa.

3apsiaKa ¥ pa3psiKa KOHAEHCAaTOpa 4epe3 Pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

OneHka cuil B3aMMOJEHCTBUS 3apSKEHHBIX TEJL.

Habumronenne npeBpaliieHysi S3HEpruu 3apsPKEHHOT0 KOHIEHCATOpa B 3HEPTUIO U3JIyUEHHUs CBETOINO/A.

W3y4yeHne npoTekaHus TOKa B LIETIH, COJEPKalIe KOHIEHCaToP.

Pacnpenenenue pa3HOCTH NOTEHIMAJIOB (HANPSDKEHUS) IPU  IOCIEN0BATEIbHOM COEIMHEHUU
KOH/ICHCAaTOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuil mok.

Cuita Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CymecTBOBaHMs MMOCTOSHHOTO 3jeKTpuyeckoro Toka. Mcrounuku toka. Hanpsbkenue U un
SJC é.

3akoH OMa i y4acTKa LEMH.

DNEKTPUYECKOE CONPOTUBJICHHUE. 3aBUCHUMOCTh COIPOTUBIICHUS OJHOPOJHOIO IPOBOIAHHMKA OT €ro
JUIMHBI Y IIJIOLAAH [TOIEPEYHOI0 CEUYEHNUs. Y I€TIbHOE CONPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, Mapalie]IbHOE, CMEIIAHHOE COCJUHEHNE IIPOBOJHUKOB. Pacyér pa3BeTBIEHHBIX
anexkTpuyeckux uenei. [lpasuna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenuna.

MoIIHOCTB MEKTPUYECKOro TOKa. TeroBast MOITHOCTD, BBIENsIEMAast HA PE3UCTOPE.

OJC u BHYTpEHHEE CONPOTHUBIEHHWE MCTOYHMKA TOKa. 3akoH Oma Juisi MOJHOM (3aMKHYTO)
3JIEKTPUYECKON 1ienu. MOIHOCTh UCTOYHMKA TOKA. KopoTkoe 3aMbIkaHue.

Konzaencarop B 11enu NOCTOSHHOTO TOKA.

TexHUuecKue yCTpONCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUUK
JJIEKTPUYECKON YHEPTUU.

Hemoncmpayuu.

M3MmepeHue cruibl TOKa U HaIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANpsDKEHWS U1 PE3UCTOpPA, JIaMIIbl HaKaJlMBaHUA U
CBETOAMO/IA.

3aBUCHUMOCTh COINPOTUBIICHUS HUJIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIATH MONEPEYHOrOo
CEYEHHUs U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBIIEHUS IIPU ITOCTOSSHHOM HaIPSKEHUU.

IIpsimoe n3mepenue 3/1C. KopoTkoe 3amMbIKaHME raJbBAHUYECKOTO JIEMEHTA M OLIEHKA BHYTPEHHETO
COTIPOTUBIICHUSI.

Crioco0bI coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Garapeii.

HccnenoBanue pa3HOCTH IOTEHIMAIOB MEXKAY IOJ0CAMU UCTOYHUKA TOKA OT CUJIBI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccenenoBanue CMEMIAHHOTO COEMHEHNS PE3UCTOPOB.

W3mepeHne yaeapHOro CONpOTUBIIEHHSI IPOBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.



VYBenuueHue mpejena u3MepeHus amrnepMmerpa (BOJIbTMETPA).

N3mepenne D/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBucuMoct OJIC rambBaHMYECKOrOo 3JE€MEHTa OT BPEMEHM IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH OTCHIMAIOB MEXKAY IIOJOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH II0JI€3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DneKTpuYecKass IMPOBOAUMOCTD Ppa3JIMYHBIX BEILNECTB. OJEKTPOHHAs IPOBOJUMOCTH TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS METAJIJIOB OT TeMIleparypbl. CBEpXIPOBOIUMOCTb.

DneKTpUYecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBEHHass U NPUMECHAas MPOBOJAKMMOCTb IOJIYNPOBOJHUKOB. CBoiicTBa P-—N-
nepexona. [lonynpoBogHUKOBbIE TPUOOPBHI.

ONEKTPUYECKUH TOK B DJIEKTPOJIUTAX. OJIEKTPOIMTHYECKAs IUCCOLMALUA. ODJEKTPOJIU3. 3aKOHBI
®Dapanes U1 JIEKTPOIU3a.

OnexkTpuueckuil ToOK B rasax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psil. PazauuHble THUIIBI
CaMOCTOSITENILHOTO pa3psana. Moinnus. 1lnasma.

TexHHuecKne YCTpONCTBA M IPAKTUYECKOE IIPUMEHEHHE: TIa30pa3psAHbIE JIaMIIbl, 3JEKTPOHHO-
JTy4eBas TpyOKa, MOIyNPOBOAHUKOBBIC MPUOOPBI: AUOMA, TPAH3UCTOP, (POTOIUOM, CBETOAMOM, TAIbBAHUKA,
paduHUPOBAaHNE ME/IU, BbIIJIABKA AJIFOMUHUS, JIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO31yXa.

CpaBHeHuE NPOBOJAUMOCTH METAJIOB U ITOJIYIIPOBOJHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomol, RPAKMUKYM.

Hab6monenue snexrpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJIA.

Du3n4ecKuil MPaKTUKYM.

CriocoObl  M3MepeHHs (U3NYECKUX BEJIMYMH C HCIOJIb30BAHUEM AHAJIOTOBBIX U IHM(POBBIX
U3MEPUTENIbHBIX MPUOOPOB M KOMITBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCOJIOTHBIE UM OTHOCHUTENbHBIE
MOTPEIIHOCTU U3MEpEeHUH Pu3ndeckux BeanurH. OlieHKa rpaHyI] TOTPEIIHOCTEH.

[IpoBeneHNe KOCBEHHBIX U3MEPEHH, NCCIEIOBaHUM 3aBUCUMOCTEN (PU3NUYECKUX BEIUYMH, MPOBEPKa
IpPEUIOKEHHBIX THUMOTEe3 (BHIOOP M3 paboT, OMMCAHHBIX B TEMAaTHYECKUX paszfenax «Y4YeHUYECKHH
9KCIEPUMEHT, J1a0OpaTOpHbIe PAOOTHI, TPAKTUKYM).

Me:xknpenmeTHbie CBSI3H.

Wzyuenne kypca ¢usuku yrayOnéHHoro ypoBHa B 10 kimacce OCyHIeCTBIsSETCS C  y4ETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBA3€H C KypcaMd MaTeMaTUKH, OWMOJOTHHM, XUMHUH, Treorpadpuu u
TEXHOJIOTHH.

Mesxicnpeomemmnvie noHAmMUA, CE6A3AHHbBIE C UYUEHUEM MEMOO006 HAYYHO0 NO3HAHUA: SBICHUC,
HaydHbId (akT, TUMOTe3a, (Qu3NUeckas BeJIWYMHA, 3aKOH, Teopws, HaOMI0IeHNe, JSKCIEPUMEHT,
MOJIEIUPOBAaHKE, MOJIENIb, U3MEPEHHUE, MOTPEIIHOCTH H3MEpPEeHHH, M3MEepUTEeNbHbIE MPUOOPHI, IH(pOBasd
nabopatopusi.

Mamemamuka: pelieHue cucTeMbl ypaBHeHHMH. JIuHelHas ¢yHkuus, napaOoisa, rumepOosa, HX
rpaduxku u cBoiictBa. Tpuronomerpuyeckue (yHKIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMM Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.



Buonozusa: mMexaHudeckoe IBWKCHHE B XKHMBOW mpupoze, muddys3usi, ocMOC, TEIIOOOMEH >KHBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsS3HEHUE OKPYXAIOIEH Cpeabl, YTHIU3alus OMOOPraHMYECKOro TOILIMBA JUIS
BBIPAOOTKH «TETJIOBOM» M 3JEKTPOIHEPTHH, IMOBEPXHOCTHOE HATSIKEHHWE W KaNWULIPHBIC SIBICHUSA B
MIPUPOJIE, DJICKTPUUYECKHUE SIBJICHUS B )KUBOUW MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAs
Macca, IMOJYy4YEHUE HAHOMATEpPUaJIOB, TEIJIOBBIE CBOMCTBA TBEPHABIX TEJ, XKUIAKOCTEHM M Ta30B, KUIKUE
KPHUCTAJUIbI, DJJICKTPUYECKUE CBOMCTBA METAJUIOB, JJEKTPOJUTHYECKAs JUCCOLMAIUSA, TaIbBAaHUKA,
3JIEKTPOHHAs MUKPOCKOIIHSI.

T'eozpagpus: BnaxxXxHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozusn: npeoOpa3oBaHUE TBUKCHHUHM C UCIOJIB30BAHUEM MEXAHHM3MOB, YUET CyXOTO M JKHUIKOTO
TPEHMsI B TEXHUKE, CTATUYECKUE KOHCTPYKIMM (KPOHIUTEHH, pelméTyaTble KOHCTPYKIUH), UCIIOJIb30BaHUE
3aKOHOB COXPAHCHHUS MEXAaHWKHW B TEXHHUKE (TMPOCKOI, BOJOMET W JPYrue), JBUTATE]b BHYTPEHHETO
Cropawusi, rnapoBasi TypOUHa, OLITOBON XOJIOJWUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH TOJYYCHHUS COBPEMEHHBIX
MaTepHUaJIOB, B TOM YKCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKAS 3aLUTa, 3a3€MJICHUE
AIIEKTPOTIPUOOPOB, Ta30pa3PsTHBIC JTAMITBI, TOJTYITPOBOHUKOBBIC IPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3auMozeiicTBUE IMOCTOSSHHBIX MarHUTOB W IPOBOJHMKOB C TOKOM. MarHutHoe mnojne. Bekrtop
MarHuTHOM uHAYKuMH. [IpuHIMNO cynepno3uuuy MarHUTHBIX 1osiel. JIMHUM MarHUTHOM UHIIYKLIHH.

MarnuTtHOe 1oJjie MPOBOJAHUKA C TOKOM (TIPSIMOTO MPOBOAHUKA, KATYIIKH M KPYTroBOro BUTKA). OMBIT
Dpcrena.

Cuita Amniepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuwia JlopeHna, e€ HampaBi€HUE W MOAYJb. J[BU)KEHHME 3apsKEHHON 4YacTHUIbl B OJHOPOJHOM
MarHuTHOM noJjie. Pabora cuisl Jlopenna.

MarunutHoe noJie B BemecTse. DeppoMarHeTHKH, Mapa- U TuaMarHeTUKH.

TexHUYecKne YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECChl: MPUMEHEHHE TNOCTOSHHBIX MarHuTOB,
AIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, IMEKTPOABUTaATENb SIKOOU, YCKOPUTENH dNIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHUNA WHIYKIIMA MarHUTHOTO TIOJIA TIOJOCOBOTO W TOAKOBOOOPA3HOTO IMOCTOSTHHBIX
MarHuTOB.

KaptuHa nuHUN MarHUTHOM WHAYKIMU TOJS JUJIMHHOTO MPSMOTO MPOBOJHUMKA M 3aMKHYTOI'O
KOJIBLIEBOT'O MMPOBOIHUKA, KATYIIKU C TOKOM.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

Habmroienue IBM>KEHUS Ty4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBUS 3EKTPOU3ZMEPUTENBHOTIO TIPUOOpPa MAarHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

N3mepenne cuitbl Amiepa.

N3yuenune 3aBUCUMOCTH CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpenenieHre MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue anekTpoMarHuTHOM MHAYKIMH. [loTOK BekTopa MarHuTHON WHAYKIHH. DJ[C WHIYKIUU.
3akoH anekTpoMarauTHOM nnaykuuu dapanes. Buxpesoe snekrpuueckoe noie. Toku Dyko.



OJIC MHAYKIIMY B MPOBOJIHUKE, IBHXKYIIEMCS B OJHOPOJTHOM MAarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NupyktuBHOCTh. KaTyika MHIYKTUBHOCTH B LIETIM MOCTOSSHHOTO TOKA. SIBJIEHHE CaMOMHIYKIUU.
OJIC caMOUHAYKIIWH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DJIEeKTPOMArHuTHOE TOJIE.

TexHu4YecKnue yCTpONUCTBA U TEXHOJIOTHYECKUE MPOIECChl: MHAYKIIMOHHAS TI€4b, COJICHOM I, 3aII1Ta OT
ANEKTPU3ALNU TEJ NP IBUKEHUU B MATHUTHOM TOJIe 3eMITH.

Hemoncmpayuu.

HaOntonenue siBiieHUst 3IEKTPOMAarHUTHOM UHTYKIIUH.

UccnenoBanue 3apucumoctu DJIC UHIAYKIIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO IMOTOKA.

IIpaBuiio Jlenua.

[Tanenne MarauTa B aJIIOMUHHAEBON (MEHOW) TpyOe.

SIBiieHME CAaMOMHIYKIIU Y.

UccnenoBanue 3apucumoctu IJ{C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B IIETH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomut, NPAKMUKYM.

HccnenoBanue sBIEHUS JIEKTPOMArHUTHONW MHAYKIIHUH.

OrnpezenieHne UHIYKIIUA BUXPEBOT'O MarHUTHOTO TIOJIS.

WccnenoBanue siBIeHUS CAMOUHIYKITUH.

COopka Mozenu 3JIEeKTPOMAarHUTHOTO TeHepaTopa.

Pa3zgen 5. Kojie0anus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cuctema. CBOOOIHBIC KOJICOAHHUS.

['apmonnueckue koneOanusi. KuHemaTnueckoe UM JAMHAMHUYECKOE OINUCAHHE. ODHEPreTUYECKOe
OnKcaHue (3aKOH COXPaHEHUS! MEXaHUYECKOW SHepruu). BoIBo THHAMUYECKOTO OMUCAHUSI TAPMOHHUYECKHUX
KoJIe0aHUM U3 UX SHEPTreTHUECKOr0 M KHHEMATHUYECKOTO OMHUCaHUS.

Awmrmutyna u ¢asza konedbanuii. CBs3b aMIUIMTYABI KOJICOAHWI UCXOIHON BEITMYHUHBI C aMILTUTYIaMHU
Kosie0aHul e€ CKOPOCTU U YCKOPEHUSI.

[Tepuon u vactora konebanuit. [leproa ManbIx cBOOOIHBIX KOJIEOaHHI MAaTEMaTHUECKOTO MasTHHUKA.
[Tepuoa cBOOOIHBIX KONEOAHHI MPYKUHHOTO MAITHUKA.

[TonsTue o 3aryxarouux kosneOaHusX. BeiHykneHHble koneOanus. Pezonanc. PesonancHas kpusas.
BnusiHue 3aTyxaHus Ha BUJI P€30HAHCHOM KpUBOW. ABTOKOJI€0aHuUS.

TexHU4ecKne yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECChl: METPOHOM, Yachl, KayelH, MY3bIKaJIbHbIE
UHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch K01e0aTeIbHOro ABMKEHHUS.

Habmroienne He3aBUCUMOCTH TIEpHOa MaJIbIX KOJIeOaHH rpy3a Ha HUTHU OT aMIUIUTY/bI.

HccnenoBanue 3aTyxarolmux Koie0aHWI W 3aBUCHMOCTH IepHOJa CBOOOIHBIX KOJeOaHUN OT
COTIPOTHUBJIICHUS.

HccnenoBanue kosnebaHuil rpy3a Ha MacCUBHOM MpPYXXHHE C LENbI0 (OPMUPOBAHUS MpEACTaBICHUI
00 uaeansHON MOJENH MPYKUHHOTO MasiTHHUKA.

3aKoH COXpaHEeHHsI SHEPTUHU TIpU KoleOaHUsIX rpy3a Ha MPYKHUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Hab6nronenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

W3mepenue nepuoia cBOOOIHBIX KOJIEOaHUNH HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

N3yuenne 3aK0HOB JIBI)KCHHS Tella B X0/1€ KoJieOaHUH Ha YIIPYroM ToJIBece.

N3yuenune ABUKEHUS HUTSHOTO MasTHHUKA.

[TpeoOpazoBaHue YHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTUTY/IbI 3aTYXAOMINX KOaeOaHUH.



HccnenoBanne BEIHYXACHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnule Konedanus.

Konebarenbublii KoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJCOaHUS B MICATLHOM KoOJeOaTelTbHOM
koHType. @opmyna Tomcona. CBs3b aMIUIMTYABlI 3apsiia KOHAEHCATOpa C aMIUIMTYION CUJIBI TOKa B
KoJ1e0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJCATHLHOM K0Je0aTeTbHOM KOHTYpE.

3aryxarinue JIeKTPOMAarHUTHBIC KoyieOaHusl. BeIHYKIEHHBIC JIEKTPOMATrHUTHBIC KOJICOaHUsI.

IlepemenHbI TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE U JIEUCTBYIOIIEE 3HAYEHUE CHUJIbI
TOKa ¥ HANPSHKEHUSI IPU pa3IuYHON popMe 3aBUCHMOCTH IIEPEMEHHOI0 TOKa OT BPEMEHHU.

CuHYyCOMJATBHBIN MEPEeMEHHBIN TOK. Pe3ucTOp, KOHACHCATOp M KaTyIIKa WHAYKTUBHOCTH B IICTIH
CHUHYCOM/IAJIbHOTO NIEPEMEHHOI0 TOKa. Pe3oHaHc TOKOB. Pe30HaHC HanpsKeHU.

Uneanwusiii Tpancopmatop. [IpousBoactso, nepenaya u noTpedieHne AEKTPUIECKON SHEPTUH.

OKOJIOTUYECKHE PUCKM TpU  TMPOU3BOJACTBE  3JIEKTpodHepruu. KynbTypa  HCIONB30BaHUS
AJIEKTPOIHEPTHH B TTOBCEHEBHOM JKU3HHU.

TexHnueckue ycTpolcTBa M TEXHOJIOIMYECKHE IPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK, TI'E€HEPATOP
MEPEMEHHOT0 TOKa, JIMHUU JJIEKTporepeay.

Hemoncmpayuu.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

3aBHUCHMOCTh YaCTOTHI CBOOOIHBIX KOJICOaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcruorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXarIMIKX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Monenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyKIeHHBIC CHHYCOHTATTbHBIC KOJICOaHusI.

Pesucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B IIETIH [IEPEMEHHOT0 TOKa.

Pesonanc mpu mocneAoBaTeIbHOM COCAMHEHHHM PE3UCTOpa, KaTYHIIKW HMHIYKTUBHOCTU H
KOHJICHCATOPA.

VY CTpoiicTBO M MPUHIIMIT ASUCTBHS TpaHchHopMaTopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKkmuKym.

Uzyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOro0 TOKa 4epe3 IMOCIIE0BATEIbHO COEAMHEHHbBIE KOHAEHCATOp, KATYIIKY U
pe3ucrop.

Habmtoienue >neKTpoMarHuTHOTO Pe30HAaHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbBLE 60IHbL.

MexaHnnyeckue BOJIHBI, YCIOBHS UX pacripocTpanenus. [lonepeunsie U mpooibHbIe BOJHEL. [lepuon,
CKOPOCTh pacIpoCTpaHEHHUs U AiIuHa BOJMHBL. CBONCTBA MEXaHWYECKHX BOJIH: OTpa)XKeHHE, MpeoMIICHHE,
uHTEephepeHIMs U AU(PaKIHSL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[ITymoBoOe€ 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYYCHHs DJIEKTPOMArHUTHBIX BOJH. B3ammHas opueHTaIus
BEKTOPOB B AJIEKTPOMArHUTHOU BOJHE.

CBOICTBA 2JIGKTPOMAarHUTHBIX BOJIH: OTPa)X€HWE, MPEIOMJICHHE, MOJspHu3anus, UHTepdepeHns u
T paKus.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[puMeHeHNEe S7IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMITBI paAOCBS3U U TeeBUACHUS. Pagronokaus.

DONEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHHYECKHE YCTPOWCTBA W TPAKTHUECKOE TPUMEHEHHWE: MY3BbIKaJIbHbIE HHCTPYMEHTBI, pajap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-meus, ynpTpa3ByKoBas AMATHOCTHKA B TEXHHUKE U
MeUIINHE.



Hemoncmpayuu.

OO0pa3oBaHue U pacIpOCTPaHEHUE TOMIEPEUHBIX U MPOIOJIBHBIX BOJH.

Koneo6:mrommeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJIeOaHUi.

Habmroienue orpaskeHus U NpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHunu 1 1udpakiua MEXaHHYECKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBoiicTBa yapTpa3ByKa U €ro NpUMEHEHHE.

Habmroienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAON M YaCTOTOM KOJIEOaHUIA.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPa)XEHUE, MPEJIIOMIICHHUE, MOJSpU3ALMA,
nudpakuus, uHTepdepeHIus.

O6napyxeHne HHGPAKPACHOTO U YIbTPapUOIECTOBOIO U3TyYEHHI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

N3ydenue napaMeTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacipocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsiMonuHeitHOE pacnpoCTpaHEHUE CBETa B OJHOpoAHOU cpene. Jlyd cBera. TodeuHbII MCTOYHUK
CBeTa.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBera. IlocTpoeHue u300paxkeHUN B IIOCKOM 3€pKalie.
Cdepuueckue 3epkaia.

[Ipenomnenue cBeTa. 3aKkOHBI MpENOMICHHS cBeTa. AOCOJIOTHBIM IOKa3aTeiab MpPeTOMIICHUS.
OTHOCUTENBHBIN MOKa3aTeIb MpesioMyaeHus. [I0CTOSTHCTBO 4acTOTHI CBETa M COOTHOIICHHUE JJIMH BOJH IIPU
Mepexoe MOHOXPOMATHYECKOTO CBETA YEPE3 TPAHUILY Pa3/ieia IBYX ONTUYECKUX CPEI.

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

[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHplil yroi MoJIHOro BHYTPEHHETO OTPAKEHHUSL.

Cobupatoiue U pacceuBaroniye JuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSHUE W ONTHYECKas cuia
TOHKOW JIMH3BI. 3aBUCHUMOCTh (DOKYCHOTO pPACCTOSIHHSI TOHKOW c(eprudecKol JIMH3BI OT €€ TeOMETpUU H
OTHOCHUTEIIBHOTO TIOKA3aTeNs MPEIOMIICHUS.

dopmyiia TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xon ny4a, MPOLIEAIIEr0 JIMH3Y IO/ TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHUYECKOM OCH.
[TocTpoenne n300pakeHUd TOYKKM W OTpE3Ka MPSAMOW B COOMPAIONIMX U PACCEHBAIOIIUX JIMH3aX U HUX
CHCTEMaXx.

OnTuueckue nmpubdopsl. Pazpemarorias ciocodOHocTh. ['11a3 kak onTuveckas cucremMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBas ontuka. Matepdepenuns cBera. KorepeHTHblE HUCTOYHHUKH. YCIOBUS HaOIIOICHUS
MaKCUMyMOB U MUHMUMYMOB B UHTEP(HEPEHIIMOHHON KapTHUHE OT JBYX KOT€PEHTHBIX UCTOYHUKOB. [Ipumepbl
KJIACCHYECKUX UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxmus csera. JudpakuuonHas pemérka. YcioBue HaOMIOJEHHS TJIaBHBIX MaKCUMYMOB IIPHU
MaJeHU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHUYECKHE YCTPOMCTBA M TEXHOJOTMUYECKHE IMPOILECChl: OYKH, JTyIa, MepHcKom, Qoroammapar,
MUKPOCKOII, TPOEKIIMOHHBIN ammapar, MPOCBETICHHE ONTHUKW, BOJIOKOHHAs OINTHKA, TUPPAKIIMOHHAS
pemeéTKa.

Hemoncmpayuu.

3aKOHBI OTPaXKEHUSI CBETA.

HccnenoBanue npenomMiIeHs CBETA.

Hab6nronenue mosiHOro BHYTpEHHETO OTpaykeHus. Mojesib CBETOBO/IA.

HccnenoBanue xoma CBETOBBIX MYYKOB YEPE3 IIOCKOMAPAILIENbHYIO TUIACTUHY U TIPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOTNa, TEIECKOIA.



HabGnronenue natepdepeHIinu ceera.

HabnroieHre 1iBeTOB TOHKUX TUIEHOK.

Habmonenue nugpakiuu ceera.

N3yuenne nudpakiiMOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CHEKTpa.

HabGnronenue qucnepcuu certa.

Habumronenue nonsipusanuu cBera.

[TpuMeHeHre noIIPOUIOB ISl U3yYEHHUS] MEXaHUYECKUX HAIPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomeul, PAKMUKYM.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHHUA OT BEIIECTBA (HAa MPUMEPE KUAKHX JINH3).

H3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIUH3.

[Toryuenue n300pakeHUs B CUCTEME U3 IIOCKOTO 3epKajia U JIMH3HI.

[Tony4yenue n300pakeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpyrpoBaHue T€IECKONMYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEphEpeHINH U TOISPU3AIIH CBETA.

W3ydeHue nonspu3aluu CBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAIICKTPHKA.

W3yuenne naTepdEpEeHINH Ja3epHOTO U3TYICHUS HA BYX IIEIISX.

Hab6mronenue nucniepcum.

Habmronenue u uccienoBanue nudpakiinoHHOTO CIEKTpA.

W3mepenue IMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielUAJbLHOM T€OPUU OTHOCUTEIbHOCTH.

['panunel  OpPUMEHMMOCTH — KJIACCMYECKOW  MexaHukd. IlocTymarel — crienuanbHOW — TEOpHH
OTHOCHUTEIIbHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM uHTepBasl. lIpeoOpazoBanus JlopeHua. YcioBue NPUUMHHOCTH.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPAILIEHUE JITUHBI.

OHeprus U UMNYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHIIbI. DHEPIUs MOKOSL.

TexHUuecKkne yCTpOiCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CIYTHUKOBBIE NPUEMHHUKHU, YCKOPUTEIH
3apsYKEHHBIX YaCTHII.

YyeHnueckui SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, IPAKTUKYM.

OnpezneneHye UMITyJIbCa U SHEPTUHU PENSATUBUCTCKUX YacTHI] (10 GoTorpadusiM TPeKOB 3apsKEHHBIX
YacTHUI] B MArHUTHOM I10JI€).

Pazgen 7. KBantoBas pusuka.

Tema 1. KopnyckynapHuo-60110860il Oyaiusm.

PaBHOBecHOE TerIOBOE M3MydeHUE (M3iIyueHHe aOCOIITHO YEPHOro Tena). 3aKoH cMelleHus BuHa.
I'mnoresa [lnanka o kBaHTax.

@®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®oroapdexr. Onbitel A. I'. CroneroBa. 3akonsl ¢orodddexra. YpaBHeHHEe ODHWHIITEHHA I
doroapdekra. «Kpacnas rpanuna» porospdexra.

JlaBnenue cBeta (B YacTHOCTH, JaBJIEHUE CBETa Ha aOCONIOTHO TOIJIOMIAIOIIYI0 M a0CONIOTHO
oTpaxkarotyto moBepxHoctsb). OnbrTe [1. H. JIeGenena.

BonnoBeie cBoiictBa wactuil. Bomnbel ge bpoins. [{nwHa BonmHbl ne bpoitns u pasmepsr obiactu
JOKaJIM3alMy JBIKYLIeics yacTuipl. KopnmyckynsspHO-BOTHOBOHM yanu3Mm. Jludpakius >71€KTPOHOB Ha
KpUCTaJIIax.

Crneuunduxa usmepenuit B Mukpomupe. CooTHoleHus HeonpenenéHnoctei ['eitzendepra.

TexHUuyeckue ycTpoiicTBa U TEXHOJIOIMYECKHE MPOIIECCHI: CIIEKTPOMETP, POTOIEMEHT, (POTOIATUHK,
TYHHEJIbHBI MUKPOCKOII, COJTHEYHAs OaTapesi, CBETOAUOI.

Hemoncmpayuu.



®doTo3(heKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHHUS ITIOJIYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

CBeToquoI.

Counneuynas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue portope3ncropa.

N3mepenue nocrosiHHol [Inanka Ha ocHOBe uccnenoBanus Gotorddexra.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA Y€PE3 CBETOANO/ OT HAIIPSKCHHUS.

Tema 2. @usuxka amoma.

OMBITHI O UCCIIEIOBAHUIO cTpoeHus aToma. [manerapHas moaens atoma Pesepdopra.

[Tocrynarel bopa. M3nyuenne u moriouieHue (OTOHOB IpH IEpPEXojie aToMa C OIHOIO YpPOBHS
JHEPruy Ha JPYTou.

Bunpi ciektpoB. CekTp ypoBHEH 3HEPTUH aTOMa BOAOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckue ycTpoicTBa M TEXHOJOTMUECKHE IPOLECCHl: CHEKTPANbHBIM aHaln3 (CHEKTPOCKOI),
Ja3ep, KBAaHTOBBII KOMIIBIOTED.

Hemoncmpayuu.

Mopuens onbita Pesepdopra.

HaOnroneHnue nuHeHyaThIX CIEKTPOB.

Y CTpONCTBO U IEUCTBUE CUETUYMKA HOHU3UPYIOLIUX YACTHULL.

Omnpenenenye JUIMHBI BOJIHBI JIA3€PHOTO U3IYYECHHUS.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomaol, NPAKMUKYM.

HaGnronenue nuHeyaToro crekrTpa.

HccnenoBaHue ciekTpa pa3peskeHHOr0 aTOMapHOIro BOJIOPOJIa U U3MEpEHUe oCTossHHON Pundepra.

Tema 3. Qusuka amomHo20 A0Pa U I1EMEHMAPHBHIX YACHUY,.

Hyxnonnas monens sinpa I'eiizen6epra—Banenxo. 3apsy siapa. MaccoBoe uucio siipa. M30Tonsl.

PaguoaxktuBHOCTE. Anbda-pacnaa. INeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-usnydeHue.

3aKOH paJuOaKTHBHOIO pacnajna. PannoakTuBHBIE M30TONBI B Npupoae. CBOMCTBA MOHU3UPYIOIIETO
u3aydyeHus. BnusHMe paguMoaKTUBHOCTM Ha JKUBbIE OpraHu3mbl. EcTecTBeHHBI (OH H3ITydeHus.
Ho3umerpusi.

OHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. JlegekT macchl siapa.

SAnepubie peakuuu. [lenenue u cuHTe3 sanep. SAnepHsle peaktopbl. IlpoOGiemsl ympaBiseMoro
TEPMOSIAEPHOTO CUHTE3a. DKOJIOTHYECKUE ACTIEKThI PA3BUTHUSA SIACPHON SHEPTETUKU.

Meroasl perucTpalvy U UCCIEA0BAHNS JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTalbHbIe B3auMoielicTBUs. bapronbl, Me30HbI U enToHsbl. [IpencraBnenne o CtangapTHOM
Mozenu. KBapk-rimrooHHas MOZIEb alpOHOB.

®usnka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHasi SJHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.

TexHu4eckne yCTpOWCTBAa M TEXHOJIOTMYECKHE IPOIECCH: JO3UMETpP, KaMmepa BuibcoHa, saepHBIN
peakTop, TEPMOsIZIEpHBIN peakTop, aToMHasi 00M0a, MAarHUTHO-PE30HAaHCHAs TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAaHUEM JI03UMETPA.

N3yuenue nornomeHus 0eTa-4yacTUll aTlOMUHHEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH.

Otanbl pa3BUTHSA acTpOHOMHH. [IpHKiamHOE W MHPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMHH.
[TprMeHUMOCTh 3aKOHOB (PU3UKHU AJ11 O0BSICHEHUS MPUPOJIbl KOCMUYECKHX O0OBEKTOB.

MeTto/1b1 aCTPOHOMHYECKHX UcCiIe0BaHUH. COBPEMEHHBIE ONITUYECKUE TEJIECKOIBI, PAIUOTEIECKOIIBI,
BHeaTMoc(epHast aCTPOHOMHS.



Bun 38310010 Heba. Co3Be3ausi, spKue 3BE3/bI, IUIAHETHI, UX BUAUMOE JIBUKEHUE.

Conneynas cucrtema.

Connue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bl, UX OCHOBHBIEC XapAKTEPUCTUKHU. [[narpamMma «CIEKTpaJIbHbIA KJIACC — CBETUMOCTBY». 3BE3/bI
[JIABHOM  MOCJIENOBATEIbHOCTH. 3aBUCHUMOCTh  «Macca — CBETUMOCTbY» JUI1  3BE3J  IJIaBHOM
1ocJieI0BaTeNbHOCTU. BHyTpeHHee crpoeHue 3BE31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U
sBositoiny ConHIa U 3BE3/1. DTalbl )KU3HU 3BE3.

Muineunsiii [1yte — Hama [Nanaktuka. [lonoxenue u asuxxkenne Connna B ['anaktuke. Tunel rajakTuk.
Panuoranaktukuy u kBa3zapsl. YEpHbIE NBIPHI B AJIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon Xa00ma. PasbOeranue ramaktuk. Teopus Bosbmioro
B3pbIBA. PEIMKTOBOE U3IIydeHHE.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGmionenus 3BE3nHOrO HebOa HEBOOPYKEHHBIM IJIA30M C  HCIOJIB30BAHHEM KOMIBIOTEPHBIX
OPUIOKEHUN U ONpEeNIeHUs] TMOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3ausi CeBepHOro Moixymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon JIyHsl, Iu1aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYecKuil MPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEJIUYUH C HCIOJB30BAHMEM AHAIOTOBBIX U IU(MPOBBIX
U3MEPUTENbHBIX MPUOOPOB M KOMIIBIOTEPHBIX JaTUYMKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHUTEIbHBIC
HOTPELIHOCTU N3MepeHUl pusndeckux BeauyuH. OneHKa IpaHul] OrPEeIHOCTEH.

[TpoBeneHne KOCBEHHBIX U3MEPEHUI, UCCIEIOBAaHUIA 3aBUCIMOCTEH (PU3NUECKUX BEIMYUH, IPOBEPKA
NPEUIOKEHHBIX TUMOTe3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATHUECKUX pazAenax «YdeHHUecKun
9KCIEPUMEHT, JTAOOpaTOpHBIC PabOThI, MPAKTUKYMY).

O0001marniee noBTOpeHHUeE.

O06o00mIeHne 1 cucTeMaTH3alus CoIepKaHus pa3ienoB Kypca «MexaHukay, «MonekynspHas Qu3nka
U TEepMOJMHAMUKa», «JnekTpoauHamukay, «Konebanus u BoJHBI», «OCHOBBI CHELHMAIBHOM Teopuu
OTHOCUTENbHOCTHY, «KBaHTOBas (hu3HKay, «IIEMEHThl aCTPOHOMHUH U aCTPODUZHKI.

Ponb ¢pu3uku u acTpOHOMUU B 9KOHOMHYECKOH, TEXHOJIOTMUYECKOH, COLMANbHON U STHYECKON chepax
JeSITEIbHOCTH YeJIOBEKa, poJib U MECTO (PU3MKKU M aCTPOHOMHMHM B COBPEMEHHOM HayyHOW KapTHHE MHpa,
3HaUEHUE ONHUCATEIbHOM, CHCTEMaTU3UPYIOIEeH, OOBSICHUTEIbHOW M TMPOTHOCTUYECKON  (yHKIUI
buznyeckoit Teopun, poib GU3NYECKoil Teopur B (OPMUPOBAHHUH TMPEACTABICHUHN O (U3MUECKON KapTUHE
Mupa, MecTo (u3MUeckod KapTHHBI MHUpPA B OOIIEM pSJy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE.

Me:xnpeameTHbie CBSI3H.

N3yuenne kypca ¢usuku yriayOnéHHoro ypoBHs B 11 kiacce ocymiecTBisercs ¢ y4€ToM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBsI3€l C KypcamMH MaTeMaTHKH, OWOJIOTUH, XWMHUHU, reorpa@uu u
TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, CEA3AHHBIE C UZYUEHUEM MEMO0006 HAYYHO20 NO3HAHUA: SIBIICHUE,
Hay4yHbId (akT, THUMOTe3a, (¢U3NUECKas BeIWYMHA, 3aKOH, TEOpHs, HaONII0/IeHHue, OSKCIEPUMEHT,
MOJICTTMPOBAHUE, MOJENb, M3MEpPEHUE, MOTPEITHOCTH W3MEpeHUl, M3MepUTeIbHbIe MPHOOPHI, IH(pOBas
nabopaTopus.

Mamemamuka: peuieHne cucreMbl ypaBHeHUH. Tpuronomerpuueckue (GyHKIMH: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIAECTBO. BEKTOpBI M MX NPOEKIMH Ha OCH
KOOpJMHAT, CIIO)KeHHE BEeKTOpoB. [IpousBomubie dneMeHTapHbIX (¢GyHKiud. [IpusHaku momo0us
TPEYroJIbHUKOB, ONpe/ieJIeHHE MIIOAAN IIOCKUX GUryp u oobéma Tel.

Buonozua: >nextpruueckue sBIEHUS B )KUBOM Npupoe, KojedaTeabHble IBUKEHHS B )KUBOU MPUPOJIE,
9KOJIOTMYECKUE PUCKH NP MTPOU3BOJICTBE JIEKTPOIHEPTUH, FIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYXKaroLIeH
cpenbl, yAbTpa3ByKoOBasi AMArHOCTUKA B MEAUIIMHE, ONITUYECKHE SIBJICHUS B )KUBOM MPUPOJIE.



Xumusn: CTpOEHUE ATOMOB M MOJIEKYJ, KPUCTAJLIMYECKAs CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAIUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaIN3.

T'eozpaghusa: marauTHBIE MOJIFOCA 3€MIIH, 3AJIEKH MAarHUTHBIX PyJ, GOTOCHEMKA 3€MHOM TOBEPXHOCTH,
cericmorpad.

Texnonozua: NPUMEHEHUE NOCTOSHHBIX MarHUTOB, JIEKTPOMAarHUTOB, 3JEKTpoABUTraTess Akodw,
TeHepaTop NEPEMEHHOI0 TOKA, MHIYKLHMOHHAs I1€4b, JJUHUU JJIEKTpONepenad, 3JIEKTPOABUTATENb, pajap,
panuonpuéMHUK, TEJIEeBU30p, aHTEeHHA, TenedoH, CBY-neub, ynpbTpa3BykoBas IMAarHOCTUKAa B TEXHHKE,
IPOEKIMOHHBIN amnmnapar, BOJIOKOHHAs OITHKA, COJHEYHas OaTapesi, CIlyTHUKOBblE NPUEMHMKH, siepHas
JHEPreTHKa U DKOJOTUYECKHUE aCIEKThI €€ Pa3BUTHS.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOTPAMMBI 110 OU3UKE HA VYPOBHE
CPEJJHEI'O OBLIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3VJIbTATDI

JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThbl OCBOEHHs yueOHOro npeamera «Pu3nka» JOHKHBI OTpaXaTb TOTOBHOCTb
U CrocOOHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH MO3MLMENH JHUYHOCTH,
CHUCTEMOW LIEHHOCTHBIX OpPHUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJULMOHHBIM I[IEHHOCTSIM POCCHUHCKOrO OOLIECTBA, pACHIMPEHHE IHKU3HEHHOIO OIbITa M  OIbITa
JEATEIIBHOCTH B IIPOLIECCE pealu3alud OCHOBHBIX HAIpPaBICHUN BOCHUTATEIBHOW AEATEIBHOCTH, B TOM
YHCJIE B YAaCTH!
IrPaKIAHCKOT0 BOCIIMTAHMSA:
e Cc(hOPMHUPOBAHHOCTD TPAKIAHCKON IMO3UIMH OOYYaroImIerocss Kak aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 O0IEeCTBa;
® [IPUHATHE TPAAULMOHHBIX O0IIEYEIOBEUECKMX I'YMAaHUCTUUECKHUX U IEMOKPATUYECKUX LIEHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO JCSITEIBHOCTh B MHTEPECAX TPAXKITAHCKOTO OOIIECTBA, y9aCTBOBATh
B CAaMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;
® yMEHHE B3aWMOJICHICTBOBATh C COLMAIBHBIMA MHCTHUTYTAMH B COOTBETCTBHH C MX (DYHKIHUSAMH H
Ha3HAYCHHEM;
® TOTOBHOCTb K 'YMAHUTAPHON U BOJIOHTEPCKOU NEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUSA:
e c(pOpMHUPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NAaTPUOTU3MA;
® [ICHHOCTHOE OTHOIICHHE K TOCYAapCTBEHHBIM CHMBOJAaM, JOCTHKEHUSIM POCCUICKUX YUYEHBIX B
obsactu (GU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMA:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO IIOBE/ICHUS;
e CrnocoOHOCTh OLEHUBaTh CHUTYallMI0 U IMPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B ACSITEIBHOCTH YUYEHOTO;
® OCO3HAHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy IyILETO.
ICTETHYECKOr0 BOCTIMTAHUSA:
® DOCTETMYECKOE OTHOUIEHHWE K MHpPY, BKJIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYLIETO
¢du3nueckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® [UHTepeC K pa3IM4HbIM cepaMm NnpodeccHOHANbHON NeATENBHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3MKOW W TEXHUKOW, yMEHHE COBepuIaThb OCO3HAHHBIM BbIOOp Oynymeld mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE HKU3HEHHBIE IJIaHbI;
® TOTOBHOCTb M CIIOCOOHOCTh K OO0Opa3oBaHHMIO M caMooOpa3oBaHHMIO B oOjacTu (QU3MKH Ha
MPOTSKEHUU BCEH )KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:
e c)OpMHpPOBAHHOCTH  DKOJOTUYECKOW  KYJIbTYpbl, = OCO3HaHHWE  IJIO0AJLHOTO  XapakTepa
HKOJIOTHUECKUX MPOOIIeM;
® [UJIJAHMPOBAHUE W OCYIIECTBICHUE IEHCTBUM B OKPYXKAIOLIECH Cpele Ha OCHOBE 3HAHUS LEJen
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;
® pacIIMpPEHHUE OIBITa JEATEIBHOCTH SKOJIOIMYECKOM HaNpaBiIE€HHOCTH HAa OCHOBE HMMEIOIIMXCS
3HaHUH 10 PU3HKe.
LHEHHOCTH HAYYHOI0 MO3HAHUS:
e c(hOPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
buznyeckoil HayKu;



OCO3HAaHUEC NI CHHOCTHU Hayf-IHOI\/'I ACATCIIBHOCTH, TOTOBHOCTHL B MPOLECCC HUIYUCHUSA (I)I/I3I/IKI/I
OCYIICCTBJIATE MPOCKTHYIO U UCCIIECAOBATCIIBCKYIO ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeabHBIE YHUBEpPCAJAbHBIC y‘leﬁHBle JeHCTBUA

Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;
OIPEEIATh eI ACITEIBHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3HUYECKHX SIBICHUSX;
pa3pabaTbiBaTh IUIaH pPELIEHUs MpOoOJIeMBbl C Y4YETOM aHalW3a HMEIOIIMXCS MaTepHalbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJBTATOB LIEJIAM, OLICHUBATh
PHUCKHU IOCIEACTBUH ACATEIBHOCTH;

KOODJAMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBHSX pEalbHOrO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/JICICTBHS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE NPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBrble nccienoBareLCcKHe AeiCTBHUA.

BJIAJICTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH MMOHATUSMHU B METOAaMU (PU3NIECKOI HAyKH;
BJIAJICTh HABBIKAMH y4eOHO-MCCIIEOBATEIBCKOW U MPOEKTHOU JESTEIBHOCTH B 00JIaCTH (PHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB pEIIeHUs 3aj]ad
bu3n4ecKoro conepkaHusl, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B MIO3HAHMS;

BJIAJ€Th BHUJAMHU JIEATEIbHOCTM II0 IIOJIYYEHHIO HOBOTO 3HAHMUS, €ro HWHTEpIpeTaluH,
peoOpa30BaHUIO U NPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYallUsX, B TOM YHCJIE IPU CO3AaHUU
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISATh NPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaJIM3UpPOBaTh 3aJady, BbIIBUIATh TUIIOTE3Y €€
pelIeHns, HaXOUTh apTYMEHTHI IS JJ0Ka3aTelIbCTBAa CBOMX YTBEPKICHUI, 3a7aBaTh MapaMeTpbl U
KPUTEPUHU PELLICHHUS;

AQHAJIM3UPOBAThH IOJIyUEHHBIE B XOJ€ PELICHUS 3aJaud pe3ylbTaTbl, KPUTUUECKHU OLEHUBATh HX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 337aUl B 00pa30BaTEIbHOMN JIEATEIBHOCTH, B TOM UHUCIIE
IpU U3Yy4eHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETb NIEPEHOCUTh 3HaHUS MO (PU3HMKE B IPAKTUUECKYIO 001aCTh KUZHEACITENbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAJIBHBIE MIOAXObI U PELICHHUS,

CTaBUTb NPOOJIEMBI U 33J]auH, JOMYCKAIOIIUE aJbTePHATUBHBIEC PELICHUS.

Pabora ¢ nnopmanmeii:

BJIAJICTh HABBIKAMH MOJy4eHUs MHPopManuu (U3NYECKOTO COJIEpKaHUS U3 UCTOUHUKOB PAa3HBIX
TUIIOB, CAMOCTOSITEIIBHO OCYLIECTBIIATh IIOMCK, AHAJIW3, CUCTEMATU3aLUI0 U WHTEPIPETALUIO
MH(pOpMaLMU PAa3INYHBIX BUIOB U (OPM MPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B pELICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX 3aJad C COOJOJEeHHUEM TpeOoBaHMA
OPrOHOMUKH, TEXHHUKH O€30MacHOCTH, TMTHEHBI, pecypcocOepekeHUs, MPaBOBBIX M 3TUYECKUX
HOPM, HOPM MH(OpPMAIIMOHHON 0€30I1acHOCTH;



CO3/1aBaTh TEKCThl (PM3MUECKOTO COJAEPKaHHs B Pa3IMUHBIX (opmarax ¢ y4éTOM Ha3HAYCHUs
uHbOpMallMi U 1IeJIEBOM ayIuTOpUHU, BbIOMpas ONTHUMalbHYIO (OpMy TMpeAcCTaBleHUS U
BU3yaJIN3aUN.

KOMMyHHKaTI/IBHLIe YHuBEpPCAJIbHLIC yqeﬁnble JelCcTBUA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYAllMi U CMSATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTUUHO U3J1araTh CBOK TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHUIyaIbHON paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JAEUCTBUA € Y4YETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATD LEIH COBMECTHON JEATENIBHOCTH, OPraHU30BbIBATh U KOOPIAMHUPOBATH AEUCTBHUS I10 €€
JOCTH>KEHUIO: COCTAaBJIATh IJIAH ACHCTBUM, pacHpelensaTh POJIU C y4ETOM MHEHHUW YYaCTHHKOB,
00CyXJaTh pe3ybTaThl COBMECTHOM paboThI;

OIICHMBATh KAayeCTBO CBOETO BKJIaJa U KaXJAOrO y4YaCTHMKAa KOMAaH[bl B OOIIMI pe3ysibTaT Mo
pa3paboTaHHBIM KPUTEPUIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHMBAaTh MJAE€U C TO3ULHMH HOBU3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh IMO3UTUBHOE CTPATErMUECKOE IOBEJCHUE B PA3IUYHBIX CHUTYalHUsX, HPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, OBITH HHUITUATHBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszanmsi:

CaMOCTOSITENIFHO ~ OCYIIECTBJISITh  IMO3HABATENBHYIO JESATEIBHOCTH B 00MacTH (GU3MKA U
ACTPOHOMMH, BBIABIIATH IIPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITEJIbHO COCTaBJIATh IUIaH PELICHUS pPACYETHBIX M KAayeCTBEHHBIX 3ajad, IUIaH
BBIIIOJIHEHUS] NPAKTHYECKOW paboThl € y4€TOM HMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMUHBIX NMPEANOUTEHUH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTh 32 PELLEHUE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO JPYAULUU B 00NacTH (PU3UKU, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’IB, SMOLMOHAIbHBINA HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OIICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIAJ€Th HAaBbIKAMM I[103HABATEJIbHON pedieKCHH KaK OCO3HAHHs COBEpLIAEMBIX JAECHCTBHHA MU
MBICIIUTENIBHBIX TPOLIECCOB, X PE3YJITaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pedIIeKCUH TSl OLIEHKH CUTYAIHH, BEIOOpa BEPHOTO peIICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3yNIbTaTOB AEATEIbHOCTH;

PUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJIbTATOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OIIMOKH.

B mpouecce AOCTHMXKEHHS JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MporpamMmbl MO (U3MKE A1 ypPOBHS
cpenHero oOmiero oOpa3oBaHHs y OOYYaIOMIUXCA COBEPIICHCTBYETCS SMOIMOHAIBHBIN HWHTEIJIEKT,
MpeInoararoIuii chOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOIIEr0 CIOCOOHOCTh IIOHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE, BUIETh
HalpaBJICHUs Pa3BUTHUS COOCTBEHHON SMOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;



CaMOpPETYIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOIb, YMEHHE MPHHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEICHUE, CIOCOOHOCTh aaNTUPOBATHCS K SMOIMOHAIBHBIM HM3MEHEHHSIM M TPOSBISTH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHWBAIMH, BKIIIOYAIOIICH CTPEMIICHUE K JOCTH)KCHHUIO IEJIM U yCIIeXY, ONTHMU3M,
WHUIIMATHBHOCTh, YMEHUE JICHCTBOBATH, UCXO/IS1 U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHUE APYTHX, YIUTHIBATH
€ro MPH OCYIIECTBICHUHU OOIIECHHS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COILIMAIBHBIX HAaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHUS C IPYTUMHU JIFOJIbMH,
3a00THUTHCS, IPOSIBIISATH UHTEPEC U pa3periaTh KOHQIHKTHL.

I[MPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenust B 10 knacce npeaMeTHbIE pe3yabTaThl HA YrIIyOJEHHOM YpOBHE JOJDKHBI OTpa)aTb
c(OPMHPOBAHHOCTh y O0YYAIOIUXCS YMEHUH:

MOHUMATh POJIb (U3UKH B SKOHOMHYECKOH, TEXHOJIOTHMYECKOH, IKOJOTHYECKOUW, CONUATBHOU H
ATHYECKON cdepax AeATEIIbHOCTH YEIOBEKa, POIb W MECTO (M3UKH B COBPEMEHHON HAaydHOU
KapTHHE MHpa, 3HAYeHHE ONMCATEeNIbHOW, CHCTEeMaTU3UpyIoUled, OOBSICHUTENbHOM U
IPOTHOCTUYECKON (YHKIMHA (PU3MUECKOM TEOpUHM — MEXaHWKH, MOJIEKYJSpHOH Gu3uKu U
TEPMOJMHAMHKH, POJIb (PU3MYECKOW Teopuu B (OPMHPOBAHWHU TIPEACTABICHUN O (U3UIECKOM
KapTHUHE MUPAa;

pa3nuyath YCIOBHSI TNPUMEHHMOCTH MoJesiell (U3NYECKHX Tel U TPOIECCOB (SBJICHUN):
UHepIMalbHas cucreMa oOTcyéra, abCcoOTHO TBEPAOE TeNo, MarepuajgbHas TOdYKa,
PaBHOYCKOPEHHOE JIBH)KEHHUE, CBOOOIHOE MaJieHHe, a0COIOTHO ynpyras nedopmarus, abCoI0THO
ynpyroe M aOCOJIOTHO HEYNpyroe CTOJIKHOBEHMS, MOJEIW Tra3a, JKUIKOCTH M TBEPIAOTO
(KpUCTAJUTMYECKOT0) TeJa, UCATBHBIN ra3, TOYSUHBIN 3apsi/l, OJTHOPOIHOE FIECKTPUUECKOE TI0JIE;
paznuuath ycnoBus (TpaHHUIBI, O0JACTH) TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB, ITOHUMATh
BceoOUMil xapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OIPAaHMYEHHOCTh MCIIOJIb30BAHMSI YACTHBIX
3aKOHOB;

QHAIN3UPOBATh U OOBSICHATH MEXAaHUYECKHE IIPOLECChl M SBJIEHUS, MHCIONb3ySd OCHOBHBIE
NOJIOKEHUS M 3aKOHbl MEXaHUKHU (OTHOCHUTEIIBHOCTh MEXaHHYECKOTO JBHXEHHUs, (HOpMYJIbI
KHHEMAaTUKU pPaBHOYCKOPEHHOTO JBM)KEHUS, IpeoOpazoBaHus [amunes Ui CKOpPOCTH U
nepeMenieHusi, 3akoHbl HpIOTOHA, MPUHLIMII OTHOCUTENBHOCTH ['amuies, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHBI COXpPAHEHWS MMIYJIbCAa U MEXaHUYECKOW HSHEPruH, CBSI3b PAOOTHI CHIIBI C
U3MEHEHHEM MEXaHMYEeCKOW OSHEpPruu, YCJIOBHUS pPaBHOBECHS TBEPJOrO Tena), MpPU 3TOM
UCIIOJIb30BaTh MAaTE€MaTHYECKOE BBIPDAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHMSI IPUMEHHMOCTH
¢u3nyecKux 3aKOHOB: MpeoOpa3zoBaHuil ["anuies, BToporo u TpeThero 3akoHoB Hpl0TOHA, 3aKOHOB
COXpaHEHHMsI UMITYJIbCAa M1 MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

AQHAIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHl U SIBICHHUS, UCIIOJIb3Ys OCHOBHBIE MOJIOXKEHUS
MKT u 3ak0HBI MOJIEKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU (CBSI3b JaBJICHUS MICAbHOTO rasza co
CpeHEN KMHETMYECKON PHEpPruel TEIUIOBOTO JIBUKEHHUS M KOHLEHTPALMEH €ro MOJEKYJ, CBS3b
TEMIIEPATYPHI BEIIECTBA CO CPEIHEH KMHETUYECKOW 3HEPIHEH TEIJIOBOIO JABMXKEHMS €r0 YacTHll,
CBS3b JIaBJICHUS MJI€ATbHOIO ra3a C KOHLEHTpaluued MOJEKYNl U ero TeMIlepaTypoi, ypaBHEHHE
MenneneeBa—KnaneiipoHa, mnepBpli 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPAHEHUs DJHEPTrUU B
TEIUIOBBIX MPOLIECCaX ), IPH 3TOM HCIOJIb30BaTh MATEMAaTUYECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBaTh
yCIIOBUS IPUMEHUMOCTH ypaBHeHUs Meneneea—Knanelipona;

aHAJTM3UPOBATh U OOBSICHATH DJIEKTPUUECKUE SBJICHUS, UCIIOIb3YsI OCHOBHBIE TOJI0KEHUS 1 3aKOHBI
JIEKTPOMHAMUKH (3aKOH COXPAHEHHUs JIEKTPUUECKOTo 3apsAa, 3akoH KynoHa, MoTeHIIMaIbHOCTh
AIIEKTPOCTATUYECKOTO MOJIS, MPUHIUI CYNEPIO3ULIUN SIEKTPUUECKUX MOJeH, IPU ATOM YKa3bIBast



YCIIOBHSI TPUMEHMMOCTH 3aKkoHa KysoHa, a Taxkke NPaKTUYECKU BAXKHBIE COOTHOIICHHUSA: 3aKOHBI
OmMa s yyacTka LenH U Ul 3aMKHYTOM 3JEKTpUYecKol 1enH, 3akoH Jlxoyns—JleHua, npasuna
Kupxroda, 3akonsr @apases A7 3JEKTPOIU3a);

OIKCHIBATh (PU3MUECKUE MPOLECCHl U SBIICHHS, MCIOJIb3YSl BEIMYMHBL TEpeMENIeHHe, CKOPOCTb,
YCKOpEHUE, UMIIYJbC T€Ja W CHUCTEMbl TEJ, CHJa, MOMEHT CHWJIbI, JABJIEHUE, IOTEHLUAaJIbHAas
SHEprus, KMHETUYecKasl SHeprus, MeXaHUuecKas SHeprus, padora CHUibl, LIEHTPOCTPEMUTEIbHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIIPYTOCTH, CHJIA TPEHUS, MOIIHOCTb, YHEPTUs B3aMMOICHCTBUS
Tena ¢ 3emnéii BOMM3K €€ MOBEpXHOCTH, SHEPIrUs YHpyrou nedopmanuy MpyXKHUHBI, KOJTUIECTBO
TEIUIOTHI, a0COJIOTHAs TeMmmepaTypa Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS OSHEPTHs
U/1ealbHOTO OJIHOATOMHOIO Ta3a, paboTa MJI€aJIbHOrO Ta3a, OTHOCUTENbHAs BJIAXXHOCTh BO3]yXa,
KIIJ] npeanbHOTrO TEIUIOBOTO ABUIATENs; MIEKTPUUYECKOE I10JIE, HANPSIKEHHOCTh MIEKTPUYECKOTO
10JIs, HANpsDKEHHOCTH IOJII TOYEYHOIO 3apsiia WIM 3apsyKeHHOro Iapa B BakKyyMeé U B
JURJIEKTPUKE, TOTEHLMAN 3JIEKTPOCTATUUECKOIO 0JIs, Pa3HOCTD ITOTEHIIMAJIOB, 3JEKTPOABIKYIIAS
CHUJIa, CHJIA TOKA, HAIIPSDKEHUE, MOLTHOCTD TOKA, 3JIEKTPUYECKast EMKOCTB IIJIOCKOTO KOHJIEHCATOPa,
COIPOTHBJICHUE Y4aCTKa LEIH C MOCIEI0BATEIbHBIM U NapAJIICIBHBIM COCIUHEHUEM PE3UCTOPOB,
SHEPrus JIEKTPUUECKOI0 MOJIs KOHAEHCATopa;

00BSICHATE 0OCOOEHHOCTH NPOTEKAHUS (U3UUECKUX SBJICHUN: MEXaHUYECKOE JIBUKEHHUE, TEIIOBOE
JBI)KEHUE YacTHUI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE MIBIKeHHE, anddysus,
UCIIApEHUEe, KUIEHUE W KOHJAEHcAlus, IUIaBICHUE U KpHUCTAUIM3allusl, HaIpaBJIE€HHOCTh
TEIUIONEpelauy, dJJCKTpHU3alMs TeJl, HKBUIIOTCHIMAIBHOCTh IIOBEPXHOCTH  3apSKEHHOIO
IIPOBOJHMKA;

IPOBOJIUTH MCCIIEJOBAaHUWE 3aBUCUMOCTH OJHOM (U3MUECKOW BEIMYUHBI OT JpPyro ¢
UCIIOJIb30BAaHUEM IMPSIMBIX H3MEPEHHUM, IMpPU 3TOM KOHCTPYMpPOBaTb YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTH (M3WYECKUX BEIMYUH B BHJE TIpaUKOB C YYETOM
aOCOJIIOTHBIX MOTPELIHOCTEN N3MEPEHHUH, J1eN1aTh BBIBOJIBI IO Pe3yiIbTaTaM MCCIIEJOBAHUS;
IPOBOJUTh KOCBEHHBIE WM3MEPEHUs (U3NYECKUX BEIHYWH, MPH ITOM BBHIOMPATh ONTUMAIIbHBINA
METOJI W3MEpPEHMs, OLIEHUBATh AaOCONIOTHbIE M OTHOCHUTENbHBIE IOTPEUIHOCTH MpPSMBIX U
KOCBEHHBIX U3MEPEHMI;

IPOBOJUTH OIBITHI 1O MPOBEPKE MPEATIOKEHHON THIIOTE3bI: UIAHUPOBATh KCIIEPUMEHT, COOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY, AHAJIU3UPOBATH IOJyYEHHBIE PE3yJbTaThl M [JE€NATh BBIBOJ O
cTaryce MpejioKeHHON TUIIOTE3bI;

cobuoiaTh IpaBuiIa 0€30MacHOro TpyJa MpHU MPOBEICHUM HCCIEIOBAaHUNH B paMKax y4eOHOro
OKCIIEPUMEHTA, NPAKTHUKyMa U Yy4eOHO-HCCIIEeIOBAaTEIbCKOW W MPOEKTHOM J1eATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JAOOPaTOpHOro 000pyI0BaHNUS;

pemath pacu€THbIE 3aJlayd C SBHO 3aJaHHOW M HESIBHO 3a/JlaHHOM (U3MYEeCKOW MOJENbIO: Ha
OCHOBAaHMM AaHalM3a YCIOBUS OOOCHOBBIBATH BBIOOP (PHU3MUECKOW MOJIENH, OTBEYaOLIeH
TpeOOBaHUAM 3aJ]auu, IPUMEHITh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYNAThl (PU3NUECKUX
TEOpUH MPH UCHOJIb30BAaHUU MaTEMaTHMUECKUX METOJOB PELIEHHUs 3a/iad, MPOBOJUTH PacuéThl HA
OCHOBAaHMU HMEIOIINUXCS JaHHBIX, aHAJIM3UPOBaTh pPE3ylbTaTbl U KOPPEKTUPOBATH METOJIbI
pELIEeHNUs ¢ YYETOM NOJyUYEHHBIX PE3YyJIbTATOB;

pemaTh KayeCTBEHHbIE 3ajjaud, TpeOyrollue MPUMEHEHHUs 3HaHUM M3 Pa3HbIX pa3JieloB Kypca
¢u3uKy, a TakkKe WHTErpallid 3HAHUM M3 JAPYrHX IMPEeIMETOB €CTECTBEHHO-HAYyYHOTO IUKJIA:
BBICTPAauBaTh JIOTMYECKYIO IIEMOYKY pacCyKAEHUH C ONOpOM Ha W3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3HUECKUE SBICHUS;

UCTOJIb30BaTh TEOPETHYECKHE 3HAHUS [UIS OOBSCHEHUS OCHOBHBIX MPHUHIUIIOB pPabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOIUTH MPUMEPHI BKJIA/1a POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



AHAM3UPOBATh W OICHUBATh TIOCJIEACTBUS OBITOBOM ¥ TPOM3BOACTBEHHOW JCSITEILHOCTH
YEJIOBEKa, CBS3aHHOW C (DU3WYCCKUMH TPOIIECCAMHM, C TO3HMIIMN IKOJOTUYECKON 0e30MMacHOCTH,
MPEJCTABICHUN O PAIMOHAIBHOM MPUPOAOINOIB30BAHUM, 4 TAKXKE€ PAa3yMHOM HCIIOJIb30BaHUU
JTOCTHIKEHUH HAYKH Y TEXHOJOTHH JIJIsl TalTbHEHIIIET0 Pa3BUTHS YeIIOBEUECKOro 00IIeCTBa,
MPUMEHATHh pa3IU4YHbIe CIOCOOBI paboThl ¢ wuHMOpManueld (U3NYECKOTO COIEpKaHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HMH()DOPMAIMOHHBIX TEXHOJOTUH, MPHU 3TOM HCIIOJIB30BATh
COBpPEMEHHbIC HH(POPMAIIMOHHBIE TEXHOJIOTHH [JII TIOMCKA, IepepabOTKHM U TPEAbSIBICHUS
y4eOHOH M  HAYYHO-TIONMYJIIPHOM HMH(OpMAIlUM, CTPYKTYpUPOBAHUS M  HHTEPIIPETAIIUN
uH(pOpMAIINH, TTOTYYEHHOU U3 PA3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOIYIaeMYIO
uH(pOpPMAIIMIO ¥ OICHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMMCIOIIMXCS 3HAHWA, TaK W Ha
OCHOBE aHAJIN3a UCTOYHUKA HH(POPMALINH;

MPOSIBJISAITh OPTaHM3AIMOHHBIE W II03HABATEIbHBIE YMEHHUS CAMOCTOATEIBHOIO MIPUOOPETEHUS
HOBBIX 3HAHUH B IIPOIIECCE BHITTOJIHCHUS TIPOSKTHBIX M YIEOHO-UCCIE0BATEIHCKUX PadOT;
paboTaTh B TpyIIIE C HCIIOJIHEHUEM PA3IMYHBIX COLUATBHBIX POJICH, INIAHUPOBATH PA0OTY TPYIIIIHI,
palMOHAIBHO PaCHpPENEATh ESITEIbHOCTh B HECTAaHAAPTHBIX CUTYAlLMSAX, aJ€KBaTHO OLICHUBATh
BKJIAJ] KQXXJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIIEHUE pacCMaTpUBaeMO POOIEMBI;

NPOSBISATE MOTUBALMI0O K Oyaymied mpodeccCHOHATbHOM JEeSTENbHOCTH MO CHEIHalbHOCTSIM
(U3BUKO-TEXHUUECKOTO MPOPUIIS.

K konny oOyuenus B 11 knacce npeaMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YpPOBHE JOJKHBI OTPa’KaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

MOHUMATh POJb (PU3UKH B IKOHOMHYECKOH, TEXHOJIOTUYECKOH, COIMANBHON U 3TUYECKOH cepax
JeSITeIbHOCTH YEJIOBEKA, POJIb M MECTO (PM3UKU B COBPEMEHHOM HAay4yHOW KapTHHE MHpa, POJib
aCTPOHOMHH B IIPAKTUYECKOW JEATEIIBHOCTH YEJIOBEKA M JAJBHEHIIEM HAY4YHO-TEXHHUYECKOM
pa3BUTHH, 3HAYECHUE OMHCATEILHONW, CHCTEMATU3UPYIOLIEH, OOBSICHUTEILHON M MIPOTHOCTUYECKON
GyHKIMH (HU3NYIECKOH TEOpUHM — DIIEKTPOAMHAMHKH, CIIEHUAIBHOW TEOPHUH OTHOCHUTEIHHOCTH,
KBAaHTOBOHM (DM3UKHU, poib (U3NUECKOH Teopuu B (POPMUPOBAHUM MPEACTaBICHUN O (PU3NUECKOM
KapTHHE MHpa, MECTO (U3NYECKON KapTHHBI MHMpa B OOILIEM psijly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NPEJCTABICHUN O IPUPOJIE;

pasinyath yCIOBHA TNPUMEHUMOCTH MoJeneil (U3MYecKuX Teld M IPOLECCOB (SBICHUM):
OJTHOPOJHOE JJIEKTPUUYECKOE M OJHOPOAHOE MArHUTHOE IIOJsI, TFapMOHMYECKHE KoJeOaHus,
MaTeMaTUYeCKU MAasTHUK, WJICaIbHBIH TPYKUHHBI MasTHUK, TapMOHMYECKHUE BOJIHBI,
ujieabHbII KoeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIEJIeH aTOMa, aTOMHOT'O ]Ipa U KBAaHTOBOU
MOJICIIN CBETA;

pasnn4ath yCIOBHs (TpaHHMLBl, 00JacTH) HPUMEHUMOCTH (U3UYECKUX 3aKOHOB, IOHHMATh
BceoOUMil xapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh MCIIOJIb30BAHMSI YACTHBIX
3aKOHOB;

AQHAIN3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS, UCIOJbB3Ysl OCHOBHBIE
MOJIO)KEHUST M 3aKOHBI J3JIEKTPOJMHAMHMKU W CIEHUAIbHOH TEOPUU OTHOCUTENIBHOCTH (3aKOH
COXpaHEHHMsI DJIEKTPUYECKOro 3apsja, cuina Amnepa, cuna JIopeHla, 3aKOH AJIEKTPOMarHUTHOM
uHAYKIMH, npasuio Jlenna, cBsa3p O/IC caMOMHIOYKIMM B 3JIEMEHTE JJIEKTPUYECKOM LIENH CO
CKOPOCTBKO M3MEHEHHsI CWJIbl TOKA, ITOCTYJaThl CHEHUAJIbHOM TEOPUH OTHOCHUTEIBHOCTH
OWHIITeHA);

AHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOLIECCHI U ABJIEHUS, UCIOJIB3YS MOJO0KEHHUSI KBAHTOBOM
¢uzuku (ypaBHeHHEe DUHINTEHHA U1 poTod(dexTa, mepBblil 1 BTOPO mocTynatsl bopa, mpuHuum
COOTHOILIEHUS HeorpenenéHHocteil ['elizenOepra, 3aKOHbI COXPaHEHHsI 3apsIOBOIO M MaccOBOTO
YHCeN U SHEPTUH B AJICPHBIX PEaKIHsIX, 3aKOH PaJHOaKTUBHOIO pacnaa);

ONHUCBHIBATh (PU3MUECKUE TMPOLECCHl U  SIBICHUS, HUCHONb3ysd BEJIUYMHBI: HANPSKEHHOCTD
JIEKTPUYECKOTO IOJsl, MOTCHLHUAI JJIEKTPOCTATUYECKOIO IIOJIA, pPa3HOCTh IOTECHIMAJIOB,



JNEKTPOABIIKYILAS CUJIa, WHIYKIUS MAarHUTHOTO IIOJIA, MarHUTHBIA MOTOK, cuia Awmrepa,
WHAYKTUBHOCTb, JIEKTPOJBUKYIIAs CHJIa CAMOMH/IYKIIUHU, SHEPTHSI MATHUTHOTO TIOJISI IIPOBOTHUKA
C TOKOM, PEIATUBUCTCKHA UMMYJIbC, MOJHAS JHEPIHsi, YHEPrUs IMOKOS CBOOOJHON YaCTHIIBI,
SHEPrusl ¥ UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij Alipa, SHEPTHUS CBS3U Apa;

OOBSICHATh OCOOCHHOCTH TPOTEKAHUS (U3NYECKUX SBICHUIH: DIEKTPOMArHUTHAs WHIYKIMS,
CaMOMHJIYKIUS, Pe30HAaHC, UHTepdepeHIHs BOJIH, AU(PPAKIMs, IUCIEPCUs, MOJHOE BHYTPEHHEE
oTpaxkeHnue, dotodnekrpudeckuii 3pdext (bhotodrddekr), anbda- u Oera-pacnaapl saep, ramMmma-
U3JIy4eHue syep, GU3ndecKrue MPUHIMIIBI CIEKTPATBHOTO aHAIN3a U paboTHI Jla3epa;

OTpeeNiATh HAIpaBJIEHUE MHIYKIIUM MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM, CHUJIbI AMIiepa U
cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3[aBaEMOE IUIOCKUM 3€pKajioM, TOHKOW JIMH30M, U PacCUUTHIBATH €ro
XapaKTePUCTUKU;

OPUMEHSITh OCHOBOIIOJIAralONIe aCTPOHOMUYECKHUE MOHATHUS, TEOPUU M 3aKOHBI JUIs aHANIM3a U
00BsiCHEHUST (DPU3MYECKHX TMPOLECCOB, MPOUCXOIAIMIMX B 3BE3aX, B 3BE3MHBIX CUCTEMax, B
MEXTalakTH4eCKON Cpe/ie; ABHKEeHUs HeOECHBIX TeJl, IBOJIOLNHU 3BE3/1 U BeeneHHoi;

NPOBOJUTH HCCIIEOBAHUE 3aBUCHUMOCTEH (PU3MUYECKMX BEIMYUH C KCIIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUIl, MpPH STOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBHCUMOCTH (PU3WYECKUX BEIUYMH B BHUJE TPaPUKOB C Y4ETOM aOCONIOTHBIX IMOTPEIIHOCTEH
U3MEPEHUH, IeNIaTh BHIBOJIBI IO PE3YJIbTAaTaM UCCIICAOBAHMS,

MPOBOANTH KOCBEHHBIE HM3MEpeHUs (DU3MUECKUX BEJIUYUH, NMPU 3TOM BBIOMPATH ONTHUMAIBHBIH
METOJ W3MEPEHHS, OLECHUBATh AaOCONIOTHBIE M OTHOCHTEIBHBIE TIOTPEIIHOCTH TPSAMBIX H
KOCBEHHBIX U3MEPEHHIA;

IIPOBOJUTH OIIBITHI TI0 MPOBEPKE MPEATIOKESHHON TUIIOTE3bI: TUNIAHUPOBATH SKCIIEPUMEHT, COOUPATh
9KCIIEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIM3MPOBATh IOJYYECHHBIE PE3yNbTaThl U J€JaTh BBIBOJA O
cTaTyce MpeI0KEeHHON TUIIOTE3HI;

OTKCHIBATH METO/IbI MOJYUEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOirofath mpaBmiia 0€30MacHOro TpyAa MPU TPOBEACHHHM HMCCICAOBAHWNA B paMKax ydeOHOTo
DKCIIEPUMEHTa, TPAKTHKyMa U Y4eOHO-HCCIEeNOBATENIbCKOW W TPOEKTHOM JIeATENbHOCTH C
UCTIOJI30BaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPpHOTO 000PYIOBAHHUS;

pemate pacu€THBIE 3aJauyd C SBHO 33JaHHON M HESIBHO 3aJaHHOW (DU3MUECKON MOJEeNbio: Ha
OCHOBAHMYU aHAJIM3a YCIIOBUS BBIOMPATh (pU3MUECKUe MOETH, OTBEYAIOIINEe TPEOOBAHMM 3a/1a4H,
OpUMEHATh (HOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYNaThl (U3WYECKHX TEOpUH TIpU
UCIIONIb30BAaHUN MATeMAaTUYECKUX METOJOB PEIIeHUs 3aad, MPOBOJUTH PAacdEThl HA OCHOBAHHUH
UMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METOBI PEIICHUS C yUETOM
MOJTyYECHHBIX Pe3yJIbTaTOB;

pemiaTe KayecTBEHHBIC 3aJaud, TpeOyrollne MPUMEHEHHUs 3HAHUW U3 Pa3HbIX pa3felioB Kypca
¢u3uKK, a TaKkKe WHTETPAllMU 3HAHUM W3 APYTHX IMPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPAaWBaTh JIOTUYECKYIO IIETIOYKY pPAacCYy)KJICHHH C OIOpOM Ha M3yYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUecKue sBICHUS;

UCTIONIB30BaTh TEOPETHUYECKHE 3HAaHUS JUIS OOBSICHEHWS OCHOBHBIX TPHHIUAIOB PaOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

MIPUBOJIUTH TPUMEPHI BKIIaJa POCCHICKUX U 3apyOeKHBIX YUCHBIX-(PU3NKOB B Pa3BUTHEC HAYKH, B
00BSICHEHHUE TPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

AHAIM3UPOBATh U OIICHUBATh TOCJIEACTBUS OBITOBOM ¥ TIPOU3BOJCTBEHHOW JESATEIBHOCTH
YeJI0BEKa, CBA3AHHOM C (M3MUECKUMH MPOIecCaMM, C MO3UIUH KOJIOrHMYecKoi 0e30MacHOCTH,
NPEICTAaBICHAN O paIOHAIFHOM TIPUPOJIONONIB30BaHUM, a TaKXKe PasyMHOM HCIOJIb30BaHUU
JIOCTYOKCHUH HAYKHW M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTBA;
MPUMEHATH pa3UdYHbIe CMOCOOBI paboThl ¢ uHOpMaImerd (U3NIECKOTO COASPKAHHUS C
UCTIOI30BAaHUEM COBPEMEHHBIX HMH(MOPMAIIMOHHBIX TEXHOJOTHHA, IPH 3TOM HCIOJIH30BATh



COBpEeMEHHbIE HMH(POPMAIIMOHHBIE TEXHOJOTUU [UIsl TIOHMCKa, NepepabOoTKH U MPEabsBICHUS
yu4eOHOI ¥ Hay4YHO-TIOMYJIAPHONW HMH(OPMAIMHM, CTPYKTYpPUPOBAHUS U  HHTEPIPETALUU
UH(OpPMaLINH, TTOTYYEHHON U3 pa3IMYHbIX UCTOYHHKOB, KPUTHUECKH aHAJIM3UPOBATh MOJTy4aeMylo
nH(pOpMaLIMI0O M OIIEHUBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOLIMXCS 3HAHUM, TaK M Ha
OCHOBE aHaJln3a UCTOYHUKA HH(OPMALINY;

NPOSBIISATE OPraHU3allMOHHBIE W TI03HABATEJIbHBIE YMEHHUS CaMOCTOSTEIBHOIO MPUOOpPETEHUS
HOBBIX 3HAHUI B MpoIIecce BHIMOIHEHUS MPOSKTHBIX U y4eOHO-UCCIIEIOBATENLCKUX padoT;
paboTaTh B IpyIIIe C UCIIOJIHEHUEM Pa3IMUHbIX COLIMATIBHBIX POJIeH, TUIAaHUPOBATh PAabOTY TPYIIIIHI,
paloOHAIbHO PaCHpeNesTh AEATEIbHOCTh B HECTAHIAPTHBIX CUTYallUsX, aJ€KBAaTHO OLICHUBATh
BKJIAJ] KQ)KJI0T0 U3 YYaCTHUKOB IPYIIIBI B PEILIEHUE paccMaTpUBaeMOM IIPOOJIEMBI;

NPOSBISATE MOTUBALMIO K Oyaymieid mpodecCHOHaNbHON [EeATENbHOCTH MO CHEIHATbHOCTSIM
(U3UKO-TEXHUYECKOTO MPOPuIIs.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmenoBaHue pa3ie/ioB U TeM IPOrpaMMBbI (undposbie)
/i Beero KonTpoJbHbIe IIpakTuyeckue 0Gpa3oBaTETBHbIC
padoThI padoThI pecypeb
Pasnea 1. HAYUHBIA METO/1 IO3HAHUS ITIPUPOIbI
1.1 Hayunslii MeTO O3HAHUS IPUPOLBI 6
Uroro no pazneny 6
Paznea 2. MEXAHUKA
2.1 Kunemaruka 12 1
2.2 Hunamuka 12
2.3 CraTtuka TBEpOTO TeNa 5 1
2.4 3aKOHBI COXPAaHEHUSI B MEXAHUKE 10 1
Hroro no pazneny 39
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15 1
3.2 TepmonnHamuka. TeniaoBble MalIuHbI 20 1
33 ArperaTtHble cocTOsiHUS BeniecTBa. dDazoBbie 16 1
nepexoabl
Hroro nio pazaeny 51
Paznen 4. JIEKTPOJANHAMUKA
4.1 ‘ DIEKTPUUECKOE T10JIE 25 1
4.2 [TocTOSTHHBIN MEKTPUIECKUI TOK 24 1
4.3 ToKM B pa3nu4HbIX cpefax 7
Hroro mo pazueny 56
Paznea 5. PUSHUYECKUN MPAKTUKYM
5.1 ‘ DU3NYECKUI IPAKTUKYM 8 8
HWroro no pazneny 8
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 8




11 KJIACC

KoauuecTBo yacoB

DJyieKTpoHHbIe (U poBbIE)

Ne i/ HaunMeHoBaHMe pa3esioB U TeM MPOrpaMMBbl Beero KonTtposabubie IpakTuyeckue 06pal0BATELHBIE PECYPEbI
padoThI PadoThI
Paznea 1. JJEKTPOANHAMMKA
11 MarnuTHO€ 1mose 14
1.2 ONeKTpOMarHuTHas HHAYKIHUS 13
HWroro no pazneny 27
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoiaeOanus 10
2.2 DJIeKTpOMAarHUTHbIE KOJIeOaHus 15
2.3 MexaHHYECKHE U IIIEKTPOMATHUTHBIC BOTHBI 10
24 Ontuka 25
HWroro mo pazneny 60
Paznen 3. OCHOBBI CHHEITUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
3.1 OcuoBer CTO 5
HUroro mo paznmery 5
Paznea 4. KBAHTOBAS ®U3UKA
4.1 KopriryckyssipHO-BOTHOBOM Tyann3M 15
4.2 Om3nka aToMa 5
4.3 ®Du3MKa AaTOMHOTO S7pa ¥ YJIEMEHTAPHbBIX YaCTHII 5
HWroro mo pazueny 25
Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKHU
51 DJIeMEeHTBI aCTPOHOMUH U acTPOPU3NKU 12 ‘
Hroro no pazueny 12
Paznen 6. PUSUUYECKHI MPAKTUKYM
6.1 DU3NUECKUI MPAKTUKYM 16 ‘ 16
HWroro mo pazueny 16
Pa3nen 7. OGOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3amys 1 0000IIeHIE TPEIMETHOTO COJEPKAHUS H
7.1 OTIBITA AEATEIBHOCTH, IPHOOPETEHHOTO IIPH U3YIEHNH Kypca 15
¢uzukn 10 — 11 xmaccoB
Hroro no paszneny 15
PesepBHOE BpeMs 10
OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 170 16




ITOYPOYHOE IINTAHUPOBAHHME

10 KVIACC
Konu4yecTBo yacoB
Nenm/m  Tema ypoka KoHTpoJabHbIe IpakTnueckue Aara
Bcero H3y4YECHUsI
padoThI padoThI
1 Ousnka — GpyHIaMeHTaTbHAas HayKa O IPUPOJIe 1
9 HaquLEfI METOJ [O3HAHUS U METOJIbl UCCIIEIOBAHUS (PU3NUECKUX 1
SIBIICHUN
3 OKCIIEpUMEHT U TEOpHUs B POLECCe TIO3HAHNUS IPUPOIBL. 1
Habnronenue u skcriepuMeHT B Qusnke
4 CrniocoObl n3MepeHus GU3NUECKUX BEITNINH 1
5 AOCOIOTHASI 1 OTHOCHTEJbHAS MTOTPENTHOCTH H3MEPEHUI 1
(hM3HYEeCKUX BETHIUH
MonenupoBanue B ¢puznke. Pors 1 mecto 3k B
6 (hopMHpOBaHUH COBPEMEHHON HayYHOH KapTHHBI MUPA, B 1
MPaKTUIECKON JeATEIbHOCTH JF0IeH
7 Mexannueckoe nBrkeHne. Cucrema orcyera. OTHOCHTENBHOCTh 1
MexaHHuecKoro aBmxeHus. [Ipsamas u oOpaTHas 3a1a4n MEXaHUKH
Pannyc-BexkTop MaTepuanbHON TOUKH, €0 MPOEKLUU Ha OCU
8 koopauHart. Tpaekropus. [lepememenne. Ckopocts. VX npoexkuun 1
Ha OCH KOOpJIWHAT
9 PaBHOMepHOE npﬂMonHHeﬁfloe nBikeHue. I'papuueckoe onucanne 1
PaBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKSHHUS
10 CrnoxxeHrne rmepeMerieHnit u ckopoctei. Permenue 3agad 1
11 HepaBHomepHoe aBmxeHre. MTHOBEHHas! CKOPOCTh. Y CKOPEHHE. 1
IIpsmoiniHeitHOe NBUXKEHKE C TIOCTOSHHBIM YCKOPEHHUEM
12 I'paduueckoe onrcanue MpSIMOIMHEHHOTO IBIKEHUS C 1
MOCTOSIHHBIM YCKOPEHHUEM
CBo0oHOE TajieHue. Y CKOpeHue CBOOOHOTO Ha eHusI.
13 3aBUCHMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHS OT BPEMEHHU U UX 1
rpaduku
14 JBmwxeHue Tena, OpOIIEHHOTO MO/ YITIOM K TOPU30HTY 1
KpuBonuneiinoe neuxenue. JIBUKeHre 10 OKPYKHOCTH. YTJI0Bas U
15 nHelHas ckopocTh. Ilepron u yacrota. LleHTpocTpeMUTENbHOE U 1
MOJTHOE YCKOPEHUE
16 Pemenne 3amau 1
17 Ou3HYECKHIA MMPAKTUKYM 110 TeMe "M3MepeHne yCKopeHus 1 1

cB0OOHOTO MajeHus " win "M3ydeHne NBIKEHUS Tena,




OpOLICHHOTO TOPU30HTAIBHO"

18 Pemenue 3anau 1
OHTpoJIbHas paboTa o Teme "KunemaTnka

19 K 0 "K " 1
[epBerif 3akon HetoToHa. MHEepumanbHble CHCTEMBI OTCUETA.

20 ITpunnun otHocutenbHOCTH ['anunesa. HeuHepiimanbHble CUCTEMBI 1
orcuéra

21 Cuna. PaBHOzelcTBYOmAs cuia. Bropoit 3akoH Herotona. Macca

22 Bsaumopeiicreue ten. Tpetuit 3akon HeroToHa

23 [Mpunnun cynepno3uuuy cuil. Pemenue 3a1a4 Ha MpuMEHEHNE 1
3aK0HOB HbroTOHA

2 3aKOH BCEMUPHOTO TATOTEHHUS. DKBUBAICHTHOCTh TPaBUTAIIMOHHOM 1
Y UHEPTHOU MacChl

25 Cuna TsHKECTH U YCKOPEeHHE CBOOOTHOTO TTaICHUS 1

2 JBkeHre HEeOECHBIX TEN U UX UCKYCCTBEHHBIX CITyTHUKOB. [lepBast 1
KOCMHU4YecKast CKopocTb. 3akoHbl Kemiepa

27 Cuna ynpyroctu. 3akoH ['yka. Bec Temna 1

28 Cuna tpenus. [Ipupona v BUIs! cvil TpeHUs. [|BrxkeHue B 1
KHUJIKOCTH M Ta3€ C YIETOM CHJIBI CONPOTUBIICHUSI CPEIbI

29 Hasnenwne. ['mapocraTiueckoe napienue. Cuina Apxumena 1

30 AbcoimotHO TBepaoe Teno. [locTynarensHoe U BpamareabHoe 1
JBIDKEHHE TBEPAOTO Tea

31 MOMEHT CHIIBI OTHOCUTETIBHO OCH BpamieHus. [11e4o cruib 1

32 CroxeHue cuil, MPUIIOKEHHBIX K TBepAoMYy Teny. LleHTp TsbkecTn 1
Tena. YCoBHs paBHOBECHs TBEpIOro Tena. Buapl paBHOBecHS

33 Pemrenue 3anau 1
OusnyecKuii MPaKTUKYM 10 Teme "M3MepeHne paBHOIEHCTBYIOMIEH
CHJIBI IIPU IBWOKEHUH OpyCKa 10 HAKIIOHHOW INIOCKOCTH" WIIN

34 1
"[IpoBepka THIOTE3BI O HE3ABUCUMOCTH BpEMEHH JBIKEHHS OpycKa
0 HAKJIOHHOM TUIOCKOCTH Ha 33J]JaHHOE PACCTOSHKE OT €ro Macchl”

35 Ou3uvecKuii MpakTUKyM 1o Teme "M3ydeHne 1BHKeHNs Tena 1o 1
OKPY>KHOCTH C TIOCTOSIHHOM 110 MOAYJTIO CKOPOCTHIO"
dusudeckuii MpakTUKyM 1o Teme "HMccnenoBanue 3aBUCHMOCTH

36 CHJI YIPYTOCTH, BO3HHKAIOUINX B MIPY>KWHE U PE3NHOBOM 00pas1e, 1
oT ux aepopmanuu”

37 Pemenne 3amau 1

38 Pemenue 3anau 1

39 KontposnbHas pabora o teme "Jlunamuka. CTaTuka TBEPIOTO 1




Tema"

I/IMHYJ'II)C MaTCpI/Ia.HLHOI)'I TOYKH, CUCTCMbI MaTCPHUAJIbHBIX TOUYCK.

40 enTp Macc cuctemMbl MaTepHalbHBIX TOUEK. Teopema 0 IBUKEHUH 1
LIEHTpa Macc

a1 Wmnynbc cuisl 1 H3MEHEHHE UMITYJbca Tesa. 3aKOH COXPaHEeHUs 1
umiynbca. PeakTuBHOE NBIKEHHE

42 MoMeHT umnyiibca MaTepuaibHol Touku. [IpencraBieHue o 1
COXpaHEHWH MOMEHTA UMIIYJIbCa B IEHTPAJIBHBIX TOJIAX

43 Pemenue 3anau 1

44 PaboTa cuiel Ha MaJIOM U Ha KOHEYHOM IePEMELICHUH. 1
I'padmyeckoe npencrapneHre padboOThl CHITBI. MOIITHOCTH CHJIBI

45 Kunernueckas saeprusi. Teopema 00 N3MEHEHNH KHHETUIECKOM 1
SHEPTUH MaTEPUAIBHON TOUKH

46 [lorennmanbHble M HENOTEHLIMANIBHBIE crlbl. [loTeHnnanbHas 1
sHeprus. Bropas kocMuueckas CKOpocTh
Tpetbst KocMuYecKast CKOpOCThb. CBA3b pPadOTHl HEMOTEHIMATBHBIX

47 CWJI C UI3MEHEHHEM MEXaHW4eCKON 3HEPTUU CUCTEMBI TeJl. 3aKOH 1
COXPaHEHUS] MEXaHUYECKOW SHEPTUH

48 VYnpyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHeHHe bepHyinu s 1
UACaIbHOM KHUIKOCTH
®uznueckuil mpakTUKyM 1o Teme "M3mMepeHne uMiryibca Tesa mno
TopMO3HOMY ITyTH" Win "MI3MepeHue CUibl TSITU, CKOPOCTH MOJIENH
AIEKTPOMOOWIIS U MOIITHOCTH CHUIIEI Tsiru'" win ""CpaBHEHNE

49 W3MEHEHUS UMITYJIbCca TeJla ¢ UMITYJIbCOM CHJIBI" MITH 1
"HccnenoBanne cOXpaHeHHsI UMITYJIbCA IPU YIPYTOM
B3anMozeiicTBun" unn "M3Mepenrne KWHETHUECKON SHEPTHH Tea
110 TOPMO3HOMY ITyTH"

50 Konrtponbhas padota o Teme "3akoHBI COXpaHEHHS B MEXaHUKE" 1

51 PasBuTHe npeacraBieHuii o npupojae TemioTsl. OCHOBHBIE 1
nonoxenust MKT. Tuddysus. BpoyHOBCKOE IBMKEHUE

50 Crpoenue ra3000pa3HbIX, JKUJIKHX U TBEPJBIX TeJ. XapakTep 1
JIBMDKEHMSI M B3aMMOJICHCTBUS YACTHI] BEI[ECTBA

53 Macca u pa3mepsl Mosiekyn (atomoB). KonndecTBo BemiecTna. 1
[TocTostnHas ABoraapo

54 Temnepatypa. TeroBoe paBHoBecue. [llkana Llenscus 1

55 Pemenue 3anau 1

56 WneanbHelii ra3. 'a30Bble 3aKOHBI 1

57 VYpasaenne MenneneeBa-Knanelipona. Pemenne 3anau 1




JIFOTHASI TeMIIepaTypa. 3akoH JlaabToH
58 AOcomorHasg TeMmieparypa. 3akoH JlaabToHa 1
59 M3omporeccsl B HAcaTBHOM Ta3e C TOCTOSHHBIM KOJTHMIECTBOM 1
BEIECTBA
60 I'padmyeckoe npeacTapieHe U30MPOIIECCOB: U30TEPMa, U30X0Pa, 1
n3obapa
61 OcHoBHoe ypaBHeHne MKT
62 Pemenne 3agau
Cpsi3b a0COITIOTHOM TeMIEpaTyphl TEPMOINHAMUYCCKON CUCTEMBI
THEN KUHETUYECKOM YHEPIrUuei MOCTYIIATEILHOI0 TEMJIOBOT
63 CO cpenHe €TUYECKON SHEPTUEl MOCTYHATEIbHOIO TEIUIOBOTO 1
JIBHOKEHHS €€ YaCTHI]
64 O0001menue u cucreMaruzanys 3Hauui o teMe "Ocuossl MKT" 1
W3WYECKHN TIPAKTHKYM IO TEM HUE U30TEPMUYECKOT
dusnuec a o TeMe "3yueHune nu3ote €CKOT0
65 mporecca" wim "U3ydenne n3oxopHoro mnpomecca" wim "M3ydenne 1
n3ob6apHoro mporecca” wiun "I[IpoBepka ypaBHEHUS COCTOSIHUS"
66 KonTposnbhas padora o teme "OcHoBbl MKT" 1
MOJMHAMHYECKAS CUCTEMA. 3aJaHUE BHEIIHNX YCIOBUI JUIS
Tepmo a eckas cucTeMa. 3aJaHue BHE CJI0 T
67 cucteMbl. BHelHue u BHyTpeHHue napameTpsl. [lapamerpsl T 1
CUCTEMBI KaK CPEJHUE 3HAYCHHS BEJIMUMH, OMUCHIBAIONINX e Ha
MHUKPOCKOITHYECKOM YPOBHE
68 Hynesoe Hayano repmoanHaMuku. CaMONIPOU3BOJIbHAS PellaKCaIUs 1
TJl cucTemsl K TEIJIOBOMY PaBHOBECHIO
69 Monenp uaeansHOTO Ta3a B TEPMOJMHAMHUKE. Y CIIOBHS 1
MIPUMEHUMOCTH 3TOH MOJIENH
70 VYpaBaenne MeneneeBa-KnaneipoHa u BeIpakeHUE I 1
BHYTPEHHEU 3HEepruu
71 Bripaxkenue st BHyTpEHHEH SHEPTHH OJTHOATOMHOTO UI€aTbHOTO 1
rasa. Kpasucrarnueckue ¥ HECTATUYECKHUE MTPOLIECCHI
79 DneMeHTapHas paboTa B TepMOIUHAMHKE. BerancieHue padoThl o 1
rpaduky mpoiecca Ha PV-quarpamme
73 Terutonepenada xkak coco0 u3MeHeHus BHyTpeHHel snepruu T/ 1
cUCTeMBI 0e3 COBepIlIeHHs PabOThHI
74 KonBexkuys, TEmIonpoBOIHOCTb, U3ITYUECHHE 1
75 KomuuectBo temnotel. TernoéMKocTs Tena. Y aenbHas U MoJsipHas 1
TETUTOEMKOCTH BEIIECTBA. Y IebHAs TEIUIOTa CTOPAHMUS TOTUINBA
76 Pacuér konuuecTBa TEIUIOTHI IPHU TEILTONEpPeaade 1
77 [Nonstue 06 agnabataoMm npornecce. [lepBriii 3akoH 1

TEPMOAVHAMUKHA




KonnuecTBo TEILIOTEHL 1 pa60Ta KaK MCpbl UBMCHCHUS BHy’I‘peHHeﬁ

78 1
sHepruu T]I cuctembl
Bropoii 3aK0H TepMOAMHAMUKH I PABHOBECHBIX H

79 HEepaBHOBECHBIX IporieccoB. HeoOpaTHMOCTh MPHUPOTHBIX 1
MIPOIIECCOB

80 [Ipunnune! nevicteus TeroBsix MammmH. KITJT 1

81 Makcumanpraoe 3aauenne KIT/1. Hukna Kapao 1

82 Pemenue 3amau 1

83 DKOJIOTHYECKHE acTIeKTHI HCITOIb30BaHUS TEIIOBBIX ABUTATEICH. 1
TemnoBoe 3arpA3HEHUE OKPYKAIOIIEH Cpeibl

84 Pemenue 3amau 1

85 O06001menne u cucTeMaTu3alus 3HaHui 1Mo TeMe "TepMoanHaMUKa. 1
TemnoBble MauHbL"

86 KOHTpOJ'I’I'»HaSI paboTa o Teme "TepmonnHamuka. TermoBsie 1
MalIuHbI

87 [TapooOpa3oBanne u KoHAeHcanws. Vcmapenre u KuneHne. 1
VY nenbHas TerioTa napooOpa3oBaHus
HaCBIH_[eHHBIe 1 HCHACBIIICHHBIC ITaphbl. KauectBenunas

88 3aBUCUMOCTD INIOTHOCTU U JABJICHUA HACBIIICHHOI'O I1apa OT 1
TEMITEPaTyphl, UX HE3aBUCUMOCTh OT 00hEMa HACBIIIIEHHOTO Tapa.
3aBUCHMOCTh TEMITEPATYPhI KUIIEHUS OT AaBICHUS B KUIKOCTH

89 BnaxxHocTh Bo3yxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTh

90 Pemenue 3amay

91 TBéPzLoe teno. Kpucrannnueckue u amopdHbie Tena. AHU30TPOIIHUS 1
CBOMCTB KPUCTAJLIOB

9 [TnaBneHne u KpUCTAILTH3AIMSL. Y IEebHAS TEIUIOTa TUIABJICHHS. 1
Cybnumarnus

93 Hedopmariuu TBEpIOTO Tena. PacTsokenue u cxxarue. CHBur. 1
Monyne FOHra. [penen ynpyrux nedopmarimii

94 TerutoBoe pacuupeHue KUAKOCTEN U TBEPABIX Tell. AHTAPMOHHU3M 1
TEIUIOBBIX KOJICOAHHI YacTHUI] BEIIECTBA

95 [IpeobpaszoBanue sHEpruu B pa3oBbIX Mepexoaax 1

96 YpaBHEHHE TETUTOBOTO OalaHca 1

97 Pemrenue 3anauq 1

98 [NoBepxHOocTHOE HaTsbKeHUe. KanuispHele sBieHus. [{aBienue 1
O] UCKPUBJIEHHON TOBEPXHOCTHIO KukocTh. Dopmyia Jlamiaca

99 000011IeHHE U CUCTEMATH3aIIUsA 3HAHUI 110 TeMe "ATrperaTHbie 1




cocTosiHuA BeiecTBa. PazoBbie mepexoan!"”

100 Pemenue 3anau 1

101 Pemenue 3anau 1

102 KontponbHas padota no Teme "ArperatHsle COCTOSHHS BEILIECTBA. 1
®da3oBbIC IEPEXOIbI"
DnexTpu3anus Tel U e€ MPOsBICHHS. DISKTPUIEeCKUH 3apsia. [[Ba

103 BHU/IA JIEKTPUYECKHUX 3apsa0B. [IpOBOTHUKH, TUAIEKTPUKH U 1
MOJTYTTPOBOJHUKH

104 OeMeHTapHBIN AMEKTPHUSCKHUMA 3apsl. 3aKOH COXpaHEHUS 1
AIIEKTPUIECKOTO 3apsiia

105 BzanmogeiictBue 3apsmoB. Todeunsie 3apsnsl. 3akoH Kynona 1

106 Pemrenue 3anau 1

107 Onextpudeckoe nolie. Ero neficTBre Ha dIIeKTprUUecKre 3apsibl 1
HanpsokénnocTs anexktpudeckoro noist. [IpoOusiii 3apsn. Jlunuu

108 HapsHKEHHOCTU IEKTPHUUECKOro mosst. OTHOpOAHOE 1
AIIEKTPHYECKOE TIOJIE

109 [ToTeHnManbHOCTH JEKTpOCTaTHYECKOro Nojs. PasHOCTB 1
MOTEHIMAJIOB U HalPsDKEHHE

110 [MToTeHnmanbHas SHEPTHA 3apsi/ia B AJIEKTPOCTATHYECKOM TIOJIE. 1
[ToTeHIMaN AIIEKTPOCTATHYECKOTO TOJIS

111 CBs13b HANPSDKEHHOCTH TOJISL M PA3HOCTH TIOTEHIIMAIIOB JIIST 1
AJIEKTPOCTATHYECKOTO TOJISI

112 [IpuHIHKI CYTIEPTIO3UITUH SIEKTPUIECKUX MOJIeH 1

113 Pelienne 3anau 1

114 [Tone Toueunoro 3apsiga. Ilone paBHOMEPHO 3apsKEHHOM chephl 1

115 [Tone paBHOMEpHO 3apsiKeHHOTo 1o 00BEMY mapa. [lome 1
PaBHOMEPHO 3apsHKEHHOM OECKOHEYHO! TNIOCKOCTH

116 [TpoBOJHHKH B 3NIEKTPOCTATUIECKOM IT0JIe. Y CIIOBUE PABHOBECHS 1
3apsIIoB

117 JMBIEKTPUKY 1 IOTYITPOBOJAHUKH B AJIEKTPOCTATHUECKOM I10JIE 1

118 Konnencarop. DnekTpoéMKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh 1
TJIOCKOT'O KOHJICHCATOpa

119 [NapannensHOE COETMHEHNE KOHIEHCATOPOB 1

120 [MocneaoBaTebHOE COCIMHEHE KOHACHCATOPOB 1

121 OHeprus 3apsHKEHHOr0 KOHAEHcaTopa 1

122 Pemenne 3amau 1




I[BI/I)KGHI/IG BapH)KeHHOﬁ YJaCTUIbI B OTHOPOAHOM 3JICKTPUYCCKOM

123 1
noje
124 Pemenne 3amau 1
195 O6001IeHne U cucTeMaTH3alys 3HaHUK 110 TeMe "DIeKTpuIecKoe 1
nosie"
126 Pemenne 3amau 1
127 KontponbHas pabota o Teme "nekrpuyeckoe mosue" 1
128 Cumna Toka. [TocTosIHHBIN TOK. Y CIOBHSI CYIIECTBOBAHUS 1
MIOCTOSIHHOT'O 3JIEKTPHUYECKOI0 TOKA
129 Uctounnku Toka. Hanpsoxenue u 9J1C 1
130 3akon OMa s y9acTKa [enu. DIEeKTPHIECKOE COTPOTHUBICHHE 1
131 3aBHCHUMOCTH CONPOTHUBIICHNUS OJHOPOAHOTO IPOBOAHUKA OT €r0 1
JUTMHBI ¥ TUIOIIAIY TIOEPEYHOT0 CEUSHHUS
132 Y aensHOE CONPOTUBIICHKE BelllecTBa. Pemenue 3ama4 1
133 [locnenosarensHOE, NapanieabHOE, CMEIIAHHOE COSAUHEHHE 1
MTPOBOTHUKOB
134 Pacuér pa3seTBnéHHBIX dnekTpuueckux nemnei. [Ipasuia Kupxroda 1
135 Pemenue 3amay 1
136 Pabota snexrpruueckoro Toka. 3akon Jxoyns —Jlenna 1
137 Pelienne 3anau 1
138 MOIIHOCTB ANEKTPUIECKOTO TOKa. TeroBas MOIIHOCTS, 1
BblJIeJIsIeEMasi HA PE3UCTOpe
139 Pemenue 3amay 1
140 O/1C n BHyTpeHHEE CONIPOTHBIIEHUE NCTOYHNKA TOKA 1
141 3axon OMa /7151 TOTHOH (3aMKHYTOMN) 3JIEKTPUUIECKON TeTTH 1
142 Pemenue 3amau 1
143 MOIIIHOCTh HCTOYHUKA TOKA 1
144 Kopotkoe 3ambIkaHue 1
145 Konpencatop B 1enu nocTOSSHHOTO TOKa 1
146 Peienue 3anau 1
147 Pemenwne 3agad mo teme "IlocTosTHHBIN 37eKTpUYeCKHil TOK" 1
148 Pemenue 3anad mo teme "IlocTosHHBIN 21€KTpUYeCKUi TOK" 1
149 Pemrenne 3amad mo teme "I10CTOSIHHBIN IEKTPHISCKHA TOK" 1
150 O0001enue U cucTeMaTu3anys 3HaHUH 110 TeMe "1oCTOSHHBIN 1

DIEKTPUUECKHUM TOK"




®dusndeckuil IpakTUKyM 1o Teme "M3MepeHune cuisl Toka u

151 HaIPSKEHUS B TSN TTOCTOSHHOTO TOKA IPH IMTOMOIIY aHAIOTOBBIX H 1
IH(GPOBBIX U3MEPUTETHHBIX IPHOOPOB"
duzndeckuii MpakTUKyM 1o Teme "MccnenoBanue cMeranaoro

152 coequHeHHs pe3ucTopoB’ win "V3MepeHne ynenpHoTo 1
CONPOTHUBJICHUS TPOBOAHUKOB"

153 KontponbHas padora 1o Teme "I10CcTOSHHBIN 3JEKTPUISCKUi TOK" 1

154 DnexTpudecKas MPOBOANMOCTh PA3TMYHBIX BEIIECTB. 1
DnexkTpuyeckuid TOK B MeTaiax. CBepXIpoBOJUMOCTb

155 DJIEKTPUYECKU TOK B PACTBOPAaX U PACIIABAX AJIEKTPOIUTOB. 1
3akons! Papanes A IEKTPOIH3a

156 OnexTpudeckuil TOK B razax. [Ima3zma 1

157 DJeKkTpuyecKuii TOK B BakyyMme. BakyyMmHbie mpruOopsI 1

158 DNEKTPUIECKUI TOK B TOJIYIPOBOIHUKAX 1

159 [MonynpoBogHUKOBBIE TPHOOPHI 1

160 Pemrenue 3anau 1

161 PesepBHbIii ypok. O000IICHNE U cCHCTEMAaTH3allMsI 3HAHUH 110 TEME 1
"KunemaTtuka"

162 PesepBHbIii ypok. O000IICHNE U cCHCTEMAaTH3AllMsI 3HAHUH 110 TEME 1
"Innamuka"

163 Pezepsublii ypok. O000111IeHHE U cUCTEMaTU3alMs 3HAHUH 110 TeMe 1
"Craruka TBEporo Tena

164 Pezepsublii ypok. O000111€HHE U cHCTEMaTU3alMs 3HAHUH 110 TeMe 1
"3aKOHBI COXpaHEeHUS B MEXaHUKE"

165 PesepBHbIii ypok. O000IIEHNE U cHCTEMAaTH3AIMsI 3HAHUH 110 TeMe 1
"OCHOBBI MOJIEKYJISIPHO-KHHETUYIECKOH Teopuu"

166 PesepBHbIii ypok. O000IICHNE U CHCTEMAaTH3allMsl 3HAHUH 110 TeME 1
"Tepmomnaamuka. TernaoBbie ManIuHb!"

167 PesepBHblii ypok. O000IICHHE U CHCTEMAaTH3allMsI 3HAHUH 110 TEME 1
"ArperatHble cocTOsIHUSI BelecTBa. Pa3oBble Mepexoabl”

168 PesepBHbIii ypok. O000IIEHNE U cHCTEMAaTH3AIMsI 3HAHUH 110 TeMe 1
"Onexrpuueckoe mosue"

169 PesepBHbIii ypok. O000IICHNE U cHCTEMAaTH3aIlHsI 3HAHUH 110 TeMe 1
"[TocTOsSsHHBIN 2JIEKTpUUYECKUI TOK"

170 PesepBHbIii ypok. O000IICHNE U cCHCTEMAaTH3AIMsI 3HAHUH 110 TeMe 1
"Toku B pa3IUIHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 170




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHBIE
Nen/m | Tema ypoka KonTtposbHble IIpakTuyeckune Aata uupposbie
Bcero H3y4YeHHUS
padoTsI padoThI o0Opa3oBare/ibHbIe
pecypcsl
B3aumopeiicTBre MOCTOSHHBIX MATHUTOB H
1 MIPOBOJTHUKOB ¢ TOKOM. MaruuTtHoe nose. ['unoresa 1
Awmrepa
Bekrop marHuTHOM nHAYKUuu. [IpuHnmn
2 CyNEpIIO3UIIUA MarHUTHBIX HoJeH. JInnuu 1
MarHATHOW WHAYKIIAU
3 MarauTtHOe 1oJie TPOBOJHUKA C TOKOM. OTBIT 1
Opcrena
Cua Amriepa, e€ HarpaBJIeHHE U MOTYJIb 1
Pemrenue 3amau 1
6 IIpumenenue 3akoHa Amrepa. 1
DNEKTPOu3MEpHUTEIbHBIE IIPUOOPHI
Cuna Jlopenta, e€ HarpaBiieHUE U MOJTYJIb.
7 JBr>xeHue 3apsKeHHOM YacTUIlBI B OJTHOPOIHOM 1
MarHiTHOM IIOJIe
Pemenue 3amau 1
Pa6ora cuiet Jlopenma 1
10 Pemenue 3anau 1
11 MarnuTHoOe none B BemecTse. PeppoMarHeTHKH, 1
napa- ¥ JuaMarHeTHKH
12 OCHOBHBIE CBOWCTBa ()eppPOMarHETUKOB. 1
[MpumeHenne GpeppoMarHeTHKOB
13 Pemnrenne 3amau o reme "Maraursoe mose" 1
14 Pemenne 3amag o teme "MarautHoe mose" 1
15 SIBneHue aneKkTpoMarHuTHOM HHAYKIMU. [ToToK 1
BEKTOPa MAarHUTHOW WHAYKIIUU
16 OJ1C unaykuuu 1
17 3aKoH 2JIeKTpOMarHuTHOM HHIyKInu Dapanes 1




18 Buxpeoe anextpuueckoe nosue. Toxu yko 1

19 O/JIC nHAYKIMY B IBIKYINXCS IPOBOTHUKAX 1

20 Pemienue 3anau 1

21 Ipaswio Jlenna 1

29 WunyktuBHOCTH. KaTyiiika MHAYKTUBHOCTH B IICTIH 1
MOCTOSTHHOTO TOKa

23 SBnenne camounnykiud. DJ1C caMOMHAYKITUH 1

24 DHeprusi MAarHUTHOTO MOJISI KATYIITKU C TOKOM. 1
DIEeKTPOMArHUTHOE TI0JIe

25 Pemenue 3anau 1

26 O00011IeHNE ¥ CUCTEMATH3allMs 3HAHUH 110 TeMe 1
"DOnexkTpoarnHaMuKa'"

27 KonTponbHas pabora mo Teme "DneKTpoanHaAMHUKA" 1

28 Konebarenpnas cucrema. CBoOoaHBIE KOJIEOaHUSI. 1
I'apmoHnyeckue KoneOaHust

29 KuneMaTuueckoe v JUHAMUYESCKOE OMMCaHUE 1
KOJICOATEIILHBIX JIBIKCHHUN
DHepreTuveckoe onvcanue. BbIBOJ TUHAMUYECKOTO

30 OTIMCaHMs TAPMOHHYECKHUX KOJICOaHUH U3 UX 1
SHEPreTHYECKOT0 U KUHEMATHUECKOTO OMUCAHUS

31 Awmrmityna u daza KonedaHui 1
ITepuon u yactora konebanwuii. [leprox manprx

39 CBOOOHBIX KOJICOAHHH MAaTEMAaTHYECKOTO MasiTHUKA. 1
ITeproa cBOOOIHBIX KOJEOAHHUI IPYKUHHOIO
MasiITHUKA

33 3aryxatomue koiebaHus. BeiHyKIeHHBIE KOJIEOaHNS. 1
Pe3onanc

34 ABTOKOJICOaHHMS 1

35 Penrenne 3agau 1

36 Ypok-koHpepennus "MexaHndeckue KojaeOaHus B 1
MY3bIKaTbHBIX HHCTPYMEHTaX"

37 O0001IeHNE U cCTEMATU3alHs 3HAHUH TI0 TeMe 1




"Mexaanyeckue konedanus"

DnekTpoMarHuTHeIe Konebanus. KonebarenbHbIi

38
KOHTYP
®opmyna Tomcona. CBS3b aMIUTATYTHI 3apsiaa

39 KOHJICHCATOpA C aMIUTHTYJION CHJIBI TOKA B
K0JIeOaTeIbHOM KOHTYpE

40 3aKOH cCOXpaHEHHSs YHEPTUH B UICATEHOM
KoJ1e0aTelbHOM KOHTYpe

a1 3aryxaromue 3JIeKTpOMarHuTHBIE KOeOaHNS.
BbIHYKICHHBIE 3JIEKTPOMAarHUTHBIEC KOJICOaAHMS

42 [TepemenHbIil TOK. Pe3ucTop 1 KOHAEHCATOP B LIENHU
MEPEMEHHOTO TOKa

43 Karymika HHAYKTUBHOCTH B LIETIH IEPEMEHHOTO TOKA

44 3axon Oma 11 3JEKTPUIECKOH IeTTH TePEeMEHHOTO
TOKa

45 MouHOCTh NEPEMEHHOT0 TOKA. AMIUIUTYAHOE U
JieficTByIOIee 3HAUEHNE CUITBI TOKA M HATPSDKEHUS

46 Pe3oHaHC B AIIEKTPUYECKOM 1eTTH

47 Pemenue 3amau

48 Wneanbueriii Tparchopmatop. [Iponssozactso,
nepeaaya u moTpediIeHne dMEKTPHYECKON SHEPTUn
DKOJIOTHYECKUE PUCKH TIPU MPOU3BOJICTBE

49 anekTposHeprun. KynsTypa ucnons30BaHus
3JIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HU

50 Pemenue 3anau

51 Pewenue 3amau

59 O000mIeHNE U crcTeMaTU3alys 3HAHUH TI0 TeMe
"DeKTpOMarHuTHbIE KosieOaHus"

53 MexaHnuecKkre BOJIHbBI. XapaKTepPUCTUKU
MEXaHHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepHCTUKH 3BYyKa

56 Wndpassyk u ynsTpassyk. LllymMmoBoe 3arpsisHeHne




OKpY>KaloIel cpebl

57 Pemenue 3anau

58 DJNeKTpOMarHuTHBIC BOJHBL. M3mydeHue
3JIEKTPOMAarHUTHBIX BOJIH

59 DHeprus IeKTPOMarHUTHEIX BOTH. CBOMCTBA
3JIEKTPOMAarHUTHBIX BOJIH

60 [kana 3MeKTPOMarHuTHBIX BOJH. [IpumeneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHIHITEI paAROCBA3H U TETIEBUICHUS.

61 Pamuonokanms. DIeKTpOMarHUTHOE 3arpsi3HEHUE
OKpYKaroIlEew cpejibl

62 Kontponbshas pabora no teme "KoneGanus u BOiHBI"

63 Caer. 3aKOH IPSMOJIMHEHHOTO PAaCIPOCTPaHEHUS
cBeTa

64 Pemenvie 3aa4 Ha MpUMEHEHNE 3aKOHA
NPSMOJTMHEHHOTO pacTpOCTPAHEHUS CBETa

65 Otpaxenue ceta. [Imockoe 3epkano. Chepruieckoe
3epKajo
IIpenomiienue ceeta. AOGCOMIOTHBINA 1

66 OTHOCHUTENFHBIN TIOKa3aTelNb npenomieHus. [lomroe
BHYTpeHHee oTpaxkeHue. [IpenensHbIil yroi moiIHoro
BHYTPEHHETO OTPaXKCHHS

67 Pemenue 3a1a4 Ha TpUMEHEHNE 3aKOHOB OTPAKCHHUS
U TIPEJIOMJICHHUS CBETa

68 Xon mydeii B mpu3me. ucniepcus cBera. CIIOKHBIH
cocrtaB Oenoro cBera. [lper

69 JInn3bl. DOKyCHOE pacCTOAHME U ONITHUYECKas CHUIIa
JIUH3BI

70 [HocTpoenne n300pakeHNii B IMH3aX M UX CUCTEMAX.
YBennueHue JINH3bI

71 Pemrenne 3amay Ha MOCTPOCHUE N300PAKCHUH,
MOJTyYaEMBIX C MTOMOIIIBIO JTUH3

72 I'ma3 xak ontuyeckas cuctemMa




Pemienne 3agad. HpCL[GJ'IBI MPUMCHHUMOCTH

73 reOMEeTPUUYECKON ONTUKHU 1

74 CKOpOCTB CBETa M METOJIBI €€ U3MEPCHHUS 1

75 Jucmepcus cBeta 1

76 Wntepdepenuns ceera 1

77 KorepenTtHble HCTOYHUKH. Y CIIOBHS HaOMIOICHHS 1
MaKCUMyMOB 1 MUHHMYMOB

78 Pemienue 3anau 1

79 [Tpumenenue naTEpPEepeHINU 1

80 Hudpakmus cBera 1

81 JudpakiuonHas pemeérka. Y cJoBue HAOIIOACHUS 1
TJIABHBIX MAKCUMYMOB

82 Pemenwue 3amaua 1

83 [MonepeunocTs cBeTOBBIX BOJH. [lomspuszanus ceera 1

84 Pemenue 3anau 1

85 CBeTOBBIE SIBICHMS B IPUPOJIE 1

86 O0001IeHNE U CHCTEMATU3AIMs 3HAHHUH TI0 TeMe 1
"Onrtuka"

87 KonTtpoibHas padora o teme «Onruka 1
I'paHnLIBI NPUMEHUMOCTH KJIACCUYECKOW MEXAHUKH.

88 3aKOHBI AIEKTPOJUHAMUKH U TPUHIIUIT 1
OTHOCHUTEILHOCTH

89 [TocTynarel crieluaibHOM TECOPUH OTHOCUTEIILHOCTH 1
IIpocTpaHCTBEHHO-BPEMEHHONW MHTEPBAL.

90 [IpeobpaszoBanust JlopeHna. Y cioBue MPUUYMHHOCTH. 1
OTHOCHTEIEHOCTh OJTHOBPEMEHHOCTH. 3aMe/IICHHE
BpPEMEHH U COKPAIICHUE JTUHBI

91 OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI 1

92 CBs3b Macchl ¢ PJHEPTUEH U UMITYIbCOM 1
PENSATHBUCTCKON YaCTUIBI. DHEPTHUS ITOKOS

93 PaBHOBeCHOE TEIUIOBOE U3IYUCHUE 1

94 3akoH cMmerenus Buna 1




95

T'unore3a M. Ilnanka o kBanTtax. ®OTOHEI

96 DHeprust U UMITyJIbc (HOTOHA

97 dotordhdext. OnpiTh A. I'. CToneToBa. 3aKOHBI
dhoTorddekra

98 YpaBuenue DiHmTelHa 111 poTodddekTa. "Kpacnas
rpannna” goroaddexra

99 Jasnenue csera. Onsrter I1. H. JIebenena

100 BomHOBBIE CBOCTBA YacTHIL
Boansl ne bpoitns. nuna Bonusl ge bpoiiis u

101 pa3Mepsl 00IACTH JTOKANHU3AIUH JBIKYIICHCS
YacTULBI

102 KopnyckynsspHO-BOTHOBOH Ayain3m

103 Judpakiust 3JIeKTPOHOB Ha KpUCTaJLIaxX

104 Crenuduka nuzmepennii B MUkpomupe. CoOTHOIICHUS
HeomnpenenéHnocTel [ elizenOepra

105 Pemenue rpaduyeckux 3anadq

106 Pemenue pacu€THpIX 3a/1a4

107 Kontponsnas padota no temam: "Ocunossl CTO",
"KopmyckynsipHO-BOTHOBOH myanu3m"

108 OMNBITHI 110 UCCIIEAOBAHHUIO CTPOCHUS aTOMA.
[Inanerapnas mogens aroma Pesepdopna

109 IToctynarter bopa

110 Bunel ciektpoB. CriekTp ypoBHEH dHEPTrUU aTomMa
BOJIOpOJA

111 CrioHTaHHOE 1 BBIHY)K/IEHHOE U3TYyYECHHE CBETA

112 Jlazep
Hyxnonnas monens sigpa ['elizen6epra-lBaneHko.

113 3apsa 1 MaccoBoe Yucio sapa. M30Torsl.
PagnoakTBHOCTB
3aKoH paJnoaKTUBHOTO pacnana. CoiicTBa

114 MOHM3MPYIOIIETro U3Iy4eHus. BnusHue

PaauOaKTUBHOCTH HaA XMUBBIC OPraHU3MBbI.




Jo3umerpus

115

116

DHeprusi CBA3M HYKJIOHOB B siipe. SepHble CUITBL.
HedexT maccrl siapa. Sneprasle peakinu. SaepHoie
peaxTopsl. [Ipobaems! yripaBiseMoro TepMosIepHOTO
CHHTE3a. DKOJIOTUYECKUE ACTIEKTHl PA3BUTHUS SACPHON
SHEPTETHKHU

MeToapl perucTpanuy 1 UCCIeI0BAHUS
3JIeMEHTapHbIX YacTull. OyHIaMeHTaIbHbIE
B3aMMOJEHCTBUSA. bapHOHbBI, ME30HBI U JIETITOHBI.
IIpencraBnenue o CranpaptHoi monenu. Keapk-
[JIIOOHHAS. MOJIENb aJPOHOB

117

118

Ousuka 3a npeaenamu CTaHIapTHON MoJenu.
TémHas Matepus U TéMHas dHeprus. EquHcTBO
(huznveckoil KapTUHBI MUPa

Oransl pa3BUTHS aCTPOHOMHUH. 3HAUECHHUE
aCTPOHOMUU

119

[TpuMeHHMOCTB 3aKOHOB (PM3UKH JUIsl OOBSICHEHHS
HPUPOJIBI KOCMUYECKHX 00beKTOB. MeTo bl
aCTPOHOMHUYECKUX UCCIIEIOBAHUI

120

COBpeMeHHHe OIITUYCCKHEC TCICCKOIIbI,
pPaanuOTECICCKOIIbL, BHeaTMocq)epHaﬂ ACTPOHOMUA

121

122

Bup 38é3mHo0ro HeOa. Co3Bes3nus, ipKue 3BE3bI,
IJIAHETHI, UX BUJUMOE JBIKCHHE

Comnneunas cuctema. Comaie. CoaHeuHas
akTHBHOCTH. VicTounmk sueprun CoJtHIIA U 3BE31

123

3BE37BI, IX OCHOBHBIE XapaKTepUCTHKH. [lrnarpamMmma
"CIeKTpaJIbHBINA KJIacC — CBETUMOCTD"

124

125

3Be3/bI TIIaBHOH IOCIIEI0BATEIBHOCTH
Buytpennee ctpoenue 38€31. CoBpeMeHHbIE
MIPEICTABICHUS O TIPOUCXOXKICHUH 1 SBOJIOIIAN
ComaHia ¥ 3BE3J1. DTanbl )KU3HH 3BE3]

126

Mieunsnii I[lyte — Hama ["anaktuka. Tumst
TaJIakTHK. YEpHBIE IBIPHI B AApPax raJlakKTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon Xa00ma.




Teopus bonbuioro B3peiBa. PenukToBoe n3nydeHue

128

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka

129

130

Hepeménusie mpobiaemMbl aCTPOHOMUH

duznvecKuii MpakTUKyM 1o Teme "HccnenoBanue
MarHUTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB" WIIN
"HccnenoBanue cBOMCTB eppOMarHeTUKOB" HITH
"HccnenoBanue JeMCTBUS TOCTOSIHHOIO MarHuTa Ha
pamKy ¢ TokoM"

131

®uznveckuil MpakTUKyM 1o Teme "M3mepenue cuibl
Awmmnepa" wiu "V3ydyeHne 3aBUCUMOCTH CHJIbI AMIiepa
ot cwitbl Toka" miy "OnpeneneHne MarHUTHOM
WHAYKLMU Ha OCHOBE U3MEPEHUs CHiibl AMriepa”

132

duznueckuii mpakTukyM o teme "HccnenoBanue
SIBJICHHSI DJIEKTPOMATHUTHON HHIYKIUU'" WK
"Omnpezenenue UHAYKIIUH BUXPEBOI'O MarHUTHOT'O
mojs"

133

®uznveckuii MpakTUKyM 1o teme "HccnenoBanue
sBIeHUs] camonHayKiuu" wim "Coopka Moaenu
3JIEeKTPOMAarHUTHOTO TeHeparopa”

134

135

®uznvecKuii MpakTUKyM 1o Teme "M3mepenne
nepuoa cBOOOTHBIX KOJIEOaHUI HUTSHOTO U
MPY>XKMHHOTO MAasTHUKOB"

®duznveckuii mpakTUKyM 1o Teme "[IpeobpazoBanue
SHEPTUH B MIPYKUHHOM MasTHUKE"

136

137

®uznvecKuii MpakTUKyM 1o Teme "HMccnenoBanue
MIEPEMEHHOr0 TOKA Yepe3 MOCIe0BaTeIbHO
CoeTMHEHHABIC KOHACHCATOP, KAaTYIIKY U pe3ucTop"
win "MccnenoBanue paboThl ICTOYHUKOB CBETA B
LEMU ePeMEHHOro Toka"

®usnvecKkuil MpakTUKyM 1o Teme "M3yuenue
apamMeTpPOB 3BYKOBOM BOJTHBI"

138

Du3nUecKuil MpakTUKyM 110 Teme "M3mepeHue
nokasatens npenomieHus crexna" win "[lonyduenue
M300paKEHUS B CHCTEME U3 IIOCKOTO 3epKaja u




JIUH3BI"

139

®uznueckuil mpakTUkyM no teme "HccnenoBanue
3aBUCUMOCTH (POKYCHOI'O PacCTOSIHUS OT BELIECTBA
(ma mpuMepe xunkux auH3)" wim "M3mepenne
(hOKYCHOTO paccTOSIHUSI paccenBaIOIIUX JIUH3"

140

141

142

143

144

145

Ouznueckuii NpakTUKYM 110 Teme "Habmonenne
I pakuy, THTEPPEPSHIINH U TTOJIIPU3AIHH CBeTa"

Ou3nvecKuii MpakTUKyM 1o Teme "OnpeneneHue
UMITyJIbCa U SHEPTUH PENATUBUCTCKUX YacTHI] (IO
(hoTorpadusM TPEKOB 3apPsHKEHHBIX YaCTHIL B
MarHUTHOM I1oJe)"

®du3nyeckuil mpakTukym no reme "M3mepenue
OCTOSIHHOM [InaHka Ha OCHOBE UCCIEN0BaHUS
thotorddexra" mwim "MccnemoBanue 3aBUCHIMOCTH
CUJIBI TOKA Yepe3 CBETOAUO/I OT HaNpsKeHUs"

®u3nueckuil npaktukym no teme "Hccnenopanue
CIIEKTpa pa3peKEHHOI0 aTOMapHOT'0 BOAOPOJIa U
M3MepeHne MoCcTOsTHHON Punbepra"

®usnueckuil npaktukym no teme "Uccnenopanue
pannoakTUBHOTO (poHA ¢ HCIOIB30BAHHEM
nmosumerpa wim "M3yueHne nmoriomnienns oera-
YacTULl AJIFOMUHNEM"

dusnveckuii MpakTHKyM 1o Teme "HaOronenus
3BE3HOTO HeOa HEBOOPY)KEHHBIM IJIa30M C
WCIOJIb30BaHNEM KOMIIBIOTEPHBIX MPUIOKEHUH A
ompeIeTICHHS TIOJIOKECHHS HeOSeCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c0o3Be3usi CeBepHOTO
nosrymapus u sipkue 38€3161" win "HaOnronenus B
Teneckon JIyHsl, IIIaHET, TYMaHHOCTEH U 3BE3HBIX
CKOIUIeHUH"

146

O600mIeHne U CHCTeMaTH3aIus 3HaHUH. PoJib
(DU3UKH ¥ ACTPOHOMUHU B SKOHOMHUYECKOH,
TEXHOJIOTMYCCKOM, COLMAIBHOMN M 3THYECKOM chepax
JIEATEIILHOCTH YeI0BEKA

147

O060011IeHNE ¥ cucTeMaTu3anus 3Haunii. Pois u




MeCTO (PM3UKH U aCTPOHOMUH B COBPEMEHHOM
Hay4YHOH KapTUHE MUpa

O06001IeHNEe ¥ cucTeEMaTu3anus 3Hannii. Pois
(bu3mIecKoit TeOpuH B GOPMUPOBAHIH
MPEJICTaBICHUH 0 (U3NYCCKON KapTUHE MUPa, MECTO

148 (hr3uuecKoi KapTHHBI MEPA B 00IIEM ALY
COBPEMEHHBIX €CTECTBCHHO-HAYUHBIX MPEACTABICHUIMA
0 TIpupoIe

149 O6001IeHNe U CHCTEMAaTH3aIUsl 3HAHUH 110 TEMe
"Kunemaruka"

150 O0001IcHNEe U CHCTEMAaTH3aIUs 3HAHUI 110 TEME
"Kunemaruka"

151 O6001IeHNe U CHCTEMAaTH3aI|s 3HAHUH 110 TEME
"lunamuka"

152 O0001IcHNEe U CHCTEMAaTH3aIUs 3HAHUI 110 TEME
"Cratuka TBEproro tena"

153 O0001IeHNEe U CHCTEMATH3aIUs 3HAHUI 10 TEME
"3aKOHbBI COXpaHEHHsI B MEXaHUKe"

154 O6001IeHNe U CHCTEMATH3AIUs 3HAHUH 10 TEME
"OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON TeoprH"

155 O0001IeHNEe U CHCTEMATH3AIUs 3HAHUI 110 TEME
"TepmonnHamuka. TerioBble MaIMHbI"
O6001IeHNE U CHCTEMATH3AIUs 3HAHUH 110 TEME

156 "ArperaTHble COCTOSIHHS BemiecTBa. Pa3oBbie
nepexo/s!"

157 O00011IeHNE ¥ cUCTEMATH3aLMA 3HAHUH 110 TEME
"JnexkTpuueckoe noje"

158 O600mIeHNe U CHCTEMATH3AIMS 3HAHUH 110 TEME
"TlocTosTHHBIN 2NEKTpHUYECKUI TOK"

159 O00011IeHNE ¥ cUCTEMATH3aLMA 3HAHUH 110 TEME
"TOKM B pa3iIM4HBIX cpeaax”

160 O00011IeHNE ¥ CUCTEMATH3aLUA 3HAHUH 110 TEME

"MaraurtHoe moie"

161 PesepBHbIit ypok. O000IICHHE U CHCTEMATH3AIHS




3HaHUHU 10 TeMe "DIEeKTPOMarHuTHas HHIYKIH"

PesepBHEIit ypok. O000IICHHE U CHCTEMAaTH3AITHS

162 . " " 1
3HaHHUHU TI0 TeMe "MexaHnJeckne KoJeOanus

163 PesepBHbIif ypok. O000IIeHNEe U CHCTEMaTH3AIH 1
3HaHUH 10 TeMe "DIeKTpOMarHuTHBIC KojaeOanms "
PesepBHbIif ypok. O000IIeHrEe U cCHCTEMaTH3AIH

164 3HaHu# o Teme "MexaHu4ecKue u 1
3JIEKTPOMArHUTHBIC BOJTHBI"

165 PesepBHBIit ypok. O000IIeHHE U CHCTEMAaTH3AIHS 1
3HaHui o Teme "OnTuka"

166 PezepBHsiii ypok. O000IIEHE U CUCTEMAaTH3AINS 1
3ranuii no Teme "OcuoBel CTO"
PeseprHblii ypok. O000IIEHNE ¥ CHCTEMAaTH3AIIHS

167 3HaHUU 10 TeMme "KopITyCKyIIsIpHO-BOTHOBOM 1
Tyanu3m"

168 Pe3zepBHbiii ypok. O000IIEHE U CUCTEMAaTH3AIINS 1
3HaHui no teme "duszuka aroma"
PeseprHblii ypok. O000IIEHNE ¥ CHCTEMAaTH3AIIHS

169 3HaHUU 10 TeMme "Du3MKa aTOMHOTO SApa U 1
3JIeMEHTapHbIX YacTUI"

170 PezepBHbiii ypok. O000IIEHE U CHCTEMAaTH3AIINS 1
3HaHUH 110 TeMe "DIeMEHTHI aCTPOPHU3UKH"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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